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GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE U.S.A.
(not applicable to other areas).

NOTICE

This equipment has been tested and found to comply with the limits for a Ciass B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on,
the user is encouraged to try to correct the interference by one or more of the following
measures.

¢ Reorient or relocate the receiving antenna.

* |Increase the separation between the equipment and receiver.

s Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

¢ Consult the dealer or an experienced radio/TV technician for help.

FCC WARNING

Changes or modifications not expressly approved by the party responsible for
compliance could void the user’'s authority to operate the equipment.

Proper connectors must be used for connection to host computer and/or peripherals
in order to meet FCC emission limits.

Connector FA-6 This unit to Personal computer
’ This unit to Data recorder
This unit to Graphic printer
This unit to CASIO FX-850P/FX-880P
This unit to CASIO FP-100
This unit to CASIO FP-40 via SB-43
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PERSONAL COMPUTER

FX-850P/FX-880P

~ OWNER'S MANUAL

The contents of this manual may be subject to change without notice.
Unlawfu! copying of all or any portion of this manual is strictly forbidden.
Please be aware that the use of this manual for other than personal use
without permission from CASIO is prohibited under the copyrighting law.
CASIO Computer Co., Ltd. shall not be held responsible for any damages ‘:
or losses resulting from the use of this manual. ' _ i
Furthermore note that CASIO assumes no responsibility for any loss or claims
by third parties which may arise through use of this unit.

CASIO.
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FOREWORD

Thank you very much for purchasing the CASIO Personal Computer. This manual introduces
and explains the scientific calculation function and BASIC pregramming language used with
this computer. It is suggested that everyone from BASIC novices to veterans become familiar
with the name and function of each part of the computer. before attempting operation.
Even when BASIC programming is not employed, a Formula Storage Function provides
simplified formula calcuiations and ratio calculations, a buili-in Data Bank Function allows
memo handling and searches. - ‘ '

Besides this, this computer also features a Built-in Scientific Utility which provides a total
of 116 software utilities for statistical, mathematical and scientific appiications.

i
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PRECAUTIONS

This computer is a product of CASIO’s high level of electronics engineering, testing, and f
quality control. The following points should be carefully noted to allow this unit to provide
the years of trouble free operation for which it is designed. - ' :

« This unit is constructed of precision electronic components and shouid never be disas- y
sembled, dropped, or otherwise subjected to strong impact. Strong shocks can cause i
termination of program execution or alteration of the unit’s memory.

+ Do not use or store this unit in areas subjected to high temperatures, humidity or dust.

« Display response may becorne slow or fail completely at extremely low temperatures. Normal ‘
operation should resume after the unit reaches normal temperature. ;

« The connectors of this unit are designed exclusively for connection of the specified FA-6 E
expansion units only. ' ' |

» The display may become dim when the buzzer sounds, but this does not indicate malfunc-
tion and is no cause for worry. '

+ Batteries should be replaced as soon as possible after weakened batteries are indicated
by a dim display during normal operation.

» Replace batteries at least once every two years even if the unit is not used during this period.

Dead batteries left in the unit may cause serious damage due to fluid leakage and should
be removed as soon as possible. _

» Keep the connector of the unit covered with the connector cap whenever the unit is not
connected to an expansion unit, and avoid touching the connector.

» Strong static electrical charge may cause alteration of memory contents or key operation
failure. If this situation should occur, remove the batteries and load them again.

e Always ensure that the power supply of this unit is switched OFF before connecting
peripheral devices.

« Never use thinner, benzine, or other volatile agents for cleaning the exterior of the unit.

Use a soft cloth dipped into a mild solution of water and a neutral detergent, and wring
the cloth out completely.

+ Do not switch the power of the unit OFF during program execution or during calculations.

« When a malfunction occurs, contact the store where the computer was purchased or a
nearby dealer.

« Before seeking service, please read this manual again, check the power supply, check
the program for logic errors, etc.

I
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(1) Power Switch Alphabet Keys Memo Key

(2 Shift Key () Space Key Mode Key

@ Numeric Keys (12 CAPS Key @) Program Area Keys
(4) Decimal Key (@ Cursor Keys @ Function Keys

(6) Arithmetic Operator Keys Insert/Delete Key &) Formula Storage Key
(&) Execute Key (i Break Key ALL RESET Button
() Parentheses Keys Backspace/Clear Screen Key (5 P Button

Answer Key i) Menu Key Screen

(@ Engineering Key LIB Key
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1-2 OPERATIONAL FUNCTIONS

(1) Power Switch ( =TI ‘
Slides to the right to switch power ON and to the left to switch power OFF.

(@ Shift Key ((8]) :

Used to enter BASIC commands and symbols noted in red on the key panel. Each press

of this key causes the symbol *‘ (S§] "' to switch ON and OFF on the display.

* Throughout this manual, this key is represented by [ in order to distinguish it from the
alphabetic (8] key.

(3 Numeric Keys ( (@] ~ (9))
Enter the numeric values noted on each key.

@ Decimal Key ((*])
Enters a decimal point.

(8 Arithmetic Operator Keys ( (+], (=], [¥], [4])

Enter the arithmetic operators noted on the keys.

. Addition

(=] : Subtraction

(x] : Muiltiplication

: Division

(& Execute Key ( [xd ) _

Finalizes entry of a calculation and produces the result. The function of this key is equivalent

C e~ )

" toa ‘“="" key on a standard calculator.

This key is also used to enter lines of a program and for actual execution of programs.

(7 Parentheses Keys ([ (7))
Enter parentheses in such parenthetical calculations as: 5 x (10 +20).

Answer Key ( [ )

Recalis the result of the most recently performed manual or program calculation. Pressing
this key during program execution causes the execution to be suspended until the &€ key
is pressed (STOP displayed).

(@ Engineering Key ([ / & )

Converts a calculation result to an exponential display.

Alphabet Keys

Enter the alphabetic characters noted on each key.

@) Space Key ( frd )

Enters a space.

(D CAPS Key ( ()

Switches the alphabet keys between upper case and lower case characters. The upper case
mode is indicated by the “CAPS” symbol on the display.

@ CursorKeys (&G, =), ([, )

Move the cursor on the screen. Each press moves the cursor in the direction noted on the
keys pressed, while hotding down the keys causes continuous, high speed movement. Each
cursor key also takes on a different function when pressed in combination with the ) key.

KEY FUNCTION b +

= Cursor left Moves to beginning of logical line

= Cursor right Moves to end of logical line

Y] Cursor up Scrolls screen up without cursor movement
Cursor down Scrolls screen down without curser movement

( &5 ) See page 7 for details on physical lines and logical lines.
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Insert/Delete Key ( (55 / &5) _

Inserts a space at the current cursor position by shifting everything from the cursor position
right one space to the right. In combination with the ] key, deletes the character at the cur-
rent cursor position and automatically fills in the space created by shiiting everything to the
right of the cursor one space to the left. Holding down this key for either function causes
continuous high speed operation of the respective function.

(5 Break Key ( &)

Terminates manual operations, program execution, printer output, and LIST output. Also reac-
tivates the power supply when it has been interrupted by the Auto Power OFF function (see
page 10).

Backspace/Clear Screen Key ( (5] / &5

Deletes the character located immediately to the left of the cursor and automatically fills in
the space created by shifting everything from the cursor position right one space to the left.
In combination with the @ key, clears the contents of the screen and locates the cursor at
the upper left corner of the screen.

@ Menu Key ( () _ _
Only operable in the CAL mode, this key is used to display a menu of built-in scientific library.
See PART 11 SCIENTIFIC LIBRARY for details.

LiB Key ( [Le) ) .
Only operable in the CAL mode, this key executes the operation corresponding to an en-
tered library number. See PART 11 SCIENTIFIC LIBRARY for details.

Memo Key ( &)
Used to display and search for DATA BANK data. See PART 5 DATA BANK FUNCTION
for details. : -

Mode Key ( (] ) 7
Used in combination with numeric keys to specify operational modes. -

............ CAL mode (selected when power is switched ON)
1 BASIC mode (program writing/editing) ‘
3 DEG mode (angle unit = degrees)

3 ........... RAD mode (angle unit = radians})

(6] ovrrennnnn GRA mode (angle unit = grads)

............ Print ON

............ Print OFF

[ [ MEMO IN mode (DATA BANK function)

@) Program Area Keys (R & ~ &5
Executes the program in the corresponding program area in the CAL mode. Specifies a pro-
gram area for writing or editing in the BASIC mode. '
@ Function Keys ( (g , (n] , [=0] , etc.)
Allow one-touch entry of often used functions.
* Direct input functions
!E‘gl!"!!!l
* (A functions
L, & 8, i, pon, a0 e s ) B 2 e 1,8, D
@ Formula Storage Keys ( (], v , fud ) '
Used when working with the formula storage function. See PART 4 FORMULA STORAGE
FUNCTION for details. :
ALL RESET Button ("¢ )
Clears all memory contents and enters the CAL mode. Ail important data should be saved

elsewhere before pressing this button. If pressing this button does not clear memory con-
tents, first press the P button and then press the ALL RESET button again.

.Manualslib.com manuals search engine
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@ P Button ( p ) (rear panel)

Hardware reset button to halt misoperation caused by static electricity. Though execution
is interrupted, memory contents are retained. The ALL-RESET button should be used when
the misoperation damages memory conients. Note that power switches OFF and then ON
again when the P button is pressed.

@ Screen
A 32-column x 2-line liquid crystal display upon which 5 x 7-dot characters appear.

1-3 SYMBOL DISPLAY

The symbols noted on the display illustrated below appear to show the current status of a
calculation.

Memo data record number (MEMC mode)

_ n o
CAPS [§} CAL BASIC DEGRADGRA [FENER (W) [\ 5855 oerm PRT TR STOP

CAPS : Upper case alphabetic characters (lower case when not displayed)
s : Shift mode (commands/functions marked above keys can be input)
CAL : CAL mode (basic arithmetic calculations or function calculations)
BASIC : BASIC mode (BASIC program input, editing, execution)

DEG : Angle unit = degrees
RAD : Angie unit = radians
GRA : Angle unit = grads

: DATA BANK data search, display, input, edmng

(IN) : DATA BANK data input, editing

: DATA BANK data editing, BASIC program editing (using EDIT command)
DEFM : DEFM mode (for execution of CASIO PB-100 series programs)

LIB] : Scientific library function mode
PRT : Print mode {(output of display contents to printer)
TR : Trace mode (traces execution of BASIC programs)

STOP : Display suspended (by BASIC STOP command or PRINT statement)

Downloaded from www.Manualslib.com manuals search engine
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1-4 KEYBOARD

LIGAARY

) [l
[l ¢! SET i * o’ Tar
(g (in) e (o) fod) (cor

HEXSL D551 INT FRaC FACT

kn) b= (J OJ O &)

wwk CASIO  FA-B9EFFH-EEOP :+:\
w## SCIENTIFIC LIERARY 116 s
mm -
CASID L] L] oS o4
ALLRESET - HOME £.TOP L.END DEL 7 8 BS BR K
rouen [T~ @ @ =) b6 [:J[’JE [?LJ@L@—J

7 . 3 5 % & r [ ] ¥ = ‘ l - | I /
@ W) (E] (R) (0 () O] (P] Evdl

PAINT INFUT  CLEAR Did LOAD SAVE AUH -

R s mmme o (@ IEEE]

A look at the keyboard of the unit reveals characters and symbols located above the keys.
These are accessed using the = and f keys. ' '

1-4-1 Keytop Functions
Normal Mode

In this mode, each key inputs the characters, symbols, or commands noted on the keys them-
selves. (This status is automatically set when power is switched ON and immediately follow-
ing the ALL RESET procedure.}

EXAMPLE:

Operation  Display
- A
B — E
()

(og) (n]) (e [sin) [cod) [ran)
G o) (O 0O 3O W

. 7189 )(es)re
- ) © (7J)(8])(9](ss]lerK

e Moo E e A EIva
AEDEEREDE (DRIEEE]
IxoMEmmE o= (@I(EJLEXE]
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Lower Case Mode

Pressing the i key shifts the alphabetic keys (only) to lower case characters, indicated by
the CAPS symbol disappearing from the display. Pressing the = key once locks the key-
board into the lower case mode, while pressing again returns to upper case.

EXAMPLE:
Operation  Display (a]) (w) E][B (1) (v) (v () (o] (P)
we T (2 (5 @ (1) @ ) (D 00 (0
D - ¢« @ @OXOOEE®E

1-4-2 Functions Noted Above the Keys

The BASIC one-key commands, and the symbols and commands noted above the keys are
entered when the corresponding keys are pressed following the i+ key. Note, however, that
pressing the numeric keys ( ~ [@)) after ) in the CAL mode executes the program in
the corresponding program area, while, in the BASIC mode, switches to the corresponding
program area. '

EXAMPLE:
Operation Display - C] C l:l [:1 9
2@ - eANT =5 G B8

& - NPR(

A5

me == s Lot

[Ladl nCel

o m e e e e G B G
il eslas C O )c ]

PRINT INPUT CLEAR Dim Loan SAVE RUN =

o | o | i s e} e e e R | O O

1-5 SCREEN
The screen is a 32-column x 2-line liquid crystal display. Characters are formed by a 5 x
7 dot matrix.
i 2 lines
i{.— 32 columns *%

]
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1-5-1 Physical Lines and Logical Lines

The maximum display capacity of one line is 32 columns, but internally the unit is capable
of handling lines up to 255 characters fong. The display capacity line (32 characters) is referred
to as the physical line, white the internal capacity line is called a logical line. A logical line
is a continuous line of characters in which-any column on the extreme right of the screen
is not a null.

One physical line=—1 +2+3
One physical line-—+ 15+ 1

4+5+B+74B8+9+10+11+12413414
+ .

+
B+17

o

One logical ling, from the first character to the last

Pressing 1 (&) moves the cursor to the beginning of the logical fine, while #7 &) moves the
cursor to the end of the logical iine. These operations are useful in determining the extent
of logical lines. ' ' ,

1-5-2 Virtual Screen

The screen can display two lines at one time, and as the 3rd line is input, the first line scrolls
off the top of the screen. Lines that scroll off of the screen can, however, be brought back
into view using the cursor ( {1/ (@) keys, because the unit is able to store up to eight lines
internatly. These eight lines make up the virtual screen, while the two lines actually displayed
are called the actual screen.

. " 4DDDDD _ Actual screen
Virtual screen (8 fines) ,
SEEEEE (2 lines)

6 FFFFF
{ 7TGGGGG
. SHHHHHH

1-5-3 Screen Editor

Any program lines or data inciuded on the virtual screen can be edited. First the portion of
the program or data is brought onto the actual screen, and then the cursor is located at the
position to be edited.
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1-5-4 Display Contrast

)
»

F=1

”
W

The display may appear dark or dim depending upon the strength of the batteries or the
viewing angle. The contrast of the display can be adjusted to the desired level by rotating
the control dial. Rotating the dial down (arrow direction) darkens the display, while rotating
it up lightens the display.

A weak display when contrast is set to a high level indicates weakened batteries, and batteries
should be replaced as soon as possible (see page 9).

1-6 DISPLAY CHARACTERS

The relationship between characters and character codes is iflustrated in the following table.

Character Code Table

High-order digit —— :
96 112 128 144 160 178 192 208 224 240

5 0O 16 32 48 64 &

-_g’ wex| 0 1 2|3|4|5|6|7|{8|9|A|B|C|D|E|F

3 0|0 s 0| e|P p|Ajo |wa|—|F|=|=2|x%
-211 ey | 1|1 ]|A|Qlalals|r ], |Z[F|L(=|M

3 2l2iue Loy |w|2|B|Rib|r|s/|2]| " |T|Y A *|F
3|3 #|13|(C|S|cls a2 FT|IEITVIB
4| 4 (& s|la|D|T|d|t]z)a | |Z||P|—|B
5| 5| (&) %|B|E|U|lelju|]|s AlF|2[|F
6|6 (&) | 6|F|Vv|f|vIRl]e [ZIH|ZI3|—=D
77| =0 |7z lc|wlelw |7 |»|F|R|F) =&
88| s (|8|H|X|h|x|a|s|rP|®I\| &2
g|of (&R ylelt|y|ily|ale|z|7l/|iw|x
0] A oF BE JdlzJlz| 7|+ |[=zlD|N|L]|®F
19| B| tome +l:lK|C | k] t|e|-(a||e|O]M|0
Pl ws (=) | <|L|ejt|i]|g]|n]|e|lz|2120 .
3| D| tom | ()| ~|=|M mlt|e|x 2|Z]|A[>]|C
ME| (| (1) >|IN|Aln| - |e|a|=alE|R]" |2
BIEED | (Y| /2|00 gl=tw|vV|Z]. I

* Blank segments are not output. :

* Notations in parentheses are control codes and are not displayed.

* Characters which cannot be displayed using keyboard input can be disptayed using the
CHR$ function.

8
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1-7 . POWER SUPPLY

This unit is equipped with a main power supply (two CR2032 lithium batteries) and a back
up power supply (one CR1220 fithium battery). Batteries should be replaced whenever the
display remains dim, even after contrast adjustment. Batteries should also be replaced once
every two years regardless of how much the unit has been used.

= Battery Replacement : Screws

1) Switch the power of the unit OFF and remove the = e
rear panel of the unit after removing the two screws
holding it in place.

2) Remove the main battery holder by removing screw
A, and/or the back up battery holder by removing P Button
screw B.

3) Remove the old batteries by turning the unitsothat b [J
the battery compartment faces downward and tap- L

ping gently. E _
4) Wipe the surfaces of new batteries with a dry cloth Q#

and load them into the battery compartment ensur- Screw B Screw A
ing that the positive pole (+) is facing upwards.

5) Replace the battery hoider screw while pressing F 0
down on the batteries. L)

6) Replace the rear panel of the unit and two screws E TN
to hold it in place. : @{@@

3

* Simultaneously removing both the main battery and back up battery causes programs and
data stored in memory to be deleted.

* Be sure to remove dead batteries from the unit to avoid damage due to battery leakage.

* Be sure to replace both main batteries.

* Always ensure that baitery polarity is correct.

* Never dispose of batteries in such a way that they will be incinerated. Exposing batteries
to high heat can cause them to explode.

* P Button
Hardware reset button to halt misoperation caused by static electricity. Be sure to switch
power OFF and ON when the P button is pressed.

* Keep batteries out of the reach of small children. Consult a physician immediately
if inadvertently swallowed.
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1-8 AUTO POWER OFF

The power of the unit is automatically switched OFF approximately 6 minutes after the last

key operation (except during program execution), or the last input for.an INPUT statement

or PRINT statement. Power can be resumed by either switchng the power switch OFF and

then ON again, or by pressing the @ key. -

* Program and data cotents are retained even when power is switched OFF, but settlngs
such as the number of digits or the mode (i. e. BASIC mode, MEMO IN mode) are canceled.

1-9 CONNECTOR

— 3 1. &b—.Tr 11 | I A |

—

.

The connector noted in the illustration is equipped for connection of peripheral devices (i.e.
FA-6). Be sure to leave the connector cover in place when peripheral devices are not con-
nected.

10
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- FUNDAMENTAL OPERATION

This section covers the various modes available with the computer using a series of simple
exampies. These procedures should be mastered before attempting more complex operations.

2-1 CAL MODE

The CAL mode is in effect each time the power of the unit is switched ON. Arithmetic calcu-
lations, function calculations, scientific library execution, formula storage calculations, pro-
gram execution, and data recall can be performed in this mode.

EXAMPLE:
25+35-2=
OPERATION:

2(1)5H3)5(=)2 69

2:5+3.5-2
4

Though the @8 key is used instead of the (=) key, operation is identical fo that used in a stan-
dard calculator.

The CAL mode can be entered from another mode by pressing . See PART 3 CALCU-
LATION FUNCTION (page 15) for details.

2-2 BASIC MODE

The BASIC mode is used for the creation, execution and editing of BASIC programs. The
BASIC mode can be entered from another mode by pressing e (1] .

EXAMPLE:

Create and execute a program which calculates the sum of two values A and B.

.Manualslib.com manuals search engine
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PROGRAM INPUT

fuood]

B 5

10 (& (=) 5 69

20[_:_16[_5::__5]

| PEEOEDEDE E
? alolule

PROGRAM EXECUTION

RomE [N

See PART 6 BASIC PROGRAMMING (page 45) for details on using the BASIC language.

2-3 FORMULA STORAGE FUNCTION

The formula storage function makes it possible to store often used formulas in memory for
calculation when values are assigned to variables. This function is appiied in the CAL mode
using the (4], , and EuJ keys.

EXAMPLE:

Determine the selling price of a product by applying a profit rate based on the purchase price
and selling price.

SELLING PRICE = PURCHASE PRICE + (1 — PROFIT%)
KEY INPUT

@@@@@@@@@@@@1@@@@@@@@

Regquired to store formula in memory
Ensure that input of the formula is correct by pressing the (o1 key.

OPERATION:

ma
mm
Lo 3
00
cC
3
2>
moy
mm
AN
.
[
i
oD
oo
M
——

I

12
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Now calculate the selling prices of the following:

PURCHASE PRICE PROFIT

$1.000 30%
$960 25%
o FUBCHASER_
FURCHASE? 1000
1000 PROF | To_
PROFIT70.3
03k SELL= 14£8.571428
FURCHABE®_
PURCHAGE?S60
960 9 PROF I T2
PROFTT?. 25
(] 25 SELL= 1280

As can be seen in this example, once a formula is input, it can be used repeatedly by simply
assigning values for the variables. See PART 4 FORMULA STORAGE FUNCTION (page

33) for details.
*The key can be used to terminate this function.

2.4 DATA BANK FUNCTION (MEMO IN MODE)

The DATA BANK function allows the storage of large voiume of data for recall when required.

Pressing ) (@) enters the MEMO IN mode, and causes the cursor to appear at the upper
left of the display waiting for data input.

EXAMPLE:

J. SMITH 347-237-4811

(e (8]
6™ D@ M & [@ () &9 347 (5 237 (=) 4811 B9

CAPS DEG HERD) (H

SMITH J. 2347-237-4811

Once data are stored, specific data items can be recalled using the key.

0 ' - (CAL mode)
6 = SMITH 4. S47-887-4811

(Search for data item
beginning with “S".)

The key can be used to terminate the DATA BANK function.
For details on the storage and retrieval of data, see PART 5 DATA BANK FUNCTION (page
37).

13
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2-5 BUILT-IN SCIENTIFIC LIBRARY

This function provides a wide variety of useful scientific library that can be recalled and used
in calculations in the CAL mode. -

Mathematical/Statistical operations — 116 types

Operations are selected using the [ , (&, (8 , &3 and @8 keys

* For details, see PART 11 SCIENTIFIC LIBRARY {page 176).

2-6 SUMMARY

Function Table

Function name Key operation
CAL mode
BASIC mode 3]
Data bank ' E]|
Formula storage el (8] + (W), (o1 , g
Built-in scientific library + Library No.

14
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" CALCULATION FUNCTION.

This section covers fundamental arithmetic calculations and function calculations which are
performed manually.

3-1 MANUAL CALCULATION PREPARAT|ONS

Switch the Power of the Unit ON
Indicators (Mode display)

CAPS  CAL DEG

Cursor ——

The display illustrated above appears whenever the power is switched ON. It indicates the
CAL mode in which manual calculations can be performed. Currently specified angle unit,
however, is retained even when the power is switched OFF.

3.2 MANUAL CALCULATION INPUT AND CORRECTION

Perform the following fundamental calculations to become familiar with this mode.
EXAMPLE:

123 +456=579

123 456 123+458- {Formula input) '
ED 1 gg ;4 58 (Obtains result)

As can be seen here, the 4 key is pressed in place of () . The (®) key is used for multiplica-
tion and (7] is used for division. ‘

The following procedure can be used to correct entered data.
EXAMPLE:

33x5+16=181

For the sake of example, the value 33 here will be mistakenly entered as 34.

w.Manualslib.com manuals search engine
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34 (%] 5 (] 16 " [24x5+186_-

Press [&) six times to move cursor back to position of 4. This can also be accomplished by

) £ =,

EEEEEE| 34*5118

3 33x5+16 {(Replaces 4 with 3.)
| & 3?;?#!8
|
l EXAMPLE:

33x5+16=181

For the sake of exampie, the above calculation will be performed with the value 33 mistaken-
ly entered as 34.

34@sF166g |F4XSHTE
34x5+18 {Move cursor to posi-
PEEE 1 tion for correction.)
186
33x5+16
8 186
e 33x*5+716 (Reexecute calcu-
181 lation.)
EXAMPLE:

33x5+16=181

For the sake of example, the multiplication sign (%) here will be mistakenly omitted and cal-

culated.

335 (+) 16 < agprie
335+18 {Move cursor to posi-

il 351 tion for insert of *.)
33_5+16 {Opens up one

(ns) 351 character space.)
33x5+16 (Enter multiplication

E3 a51 symbol.)

= 3? ;? +186 {Obtain result again.)

As can be seen in the above example, the ) key is used to insert épaces at the current
cursor location for input of characters or symbols.

16
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EXAMPLE:

33x5+16=181

For the sake of example, the above calculation wili be performed with the value 16 mistakenly

entered as 216.

33 (%) 5 [+) 216 [exg
‘ 33%x5+216
2g1
S3%X5+216
B 381
DEL a3x5+16
b S a1l "~
33%5+16
T 181

{Moves cursor back to
position of 2.}

(Delete 2.}

{Reexecute calcu-
lation.)

As can be seen in the above example, the & key is used to delete characters at the current

cursor location.

« The [es) key can also be used to delete characters, but its operation is slightly different from

) 55

) 2EL

........ Deletes the character at the current cursor location.

ABCDEFGH

s

L

2o
L

ABCEFGH

............. Deletes the character at the position to the left of the current cursor location.

ABCDEFGH

(=)

ABDEFGH

Practice the following examples to become familiar with the fundamental calculation

procedure.
EXAMPLE 1:

94+78+-6-35x2=33

OPERATION:

9F) 7876353 23
s;?éa/s-s .B5x2

EXAMPLE 2:

56 x (—12)=(—2.5)=268.8

17
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OPERATION:

56 X (=127 (=2.5 k9
EBX-12/-2.5
268.8

Negative values are entered by pressing the (=] key before entering the value.
EXAMPLE 3:

(4.5%10™) x (- 2.3x 10"7%) = —0.01035

OPERATION:

4.5 [E) 75 (%] (5)2.3 [E] (=) 78 [

4.5E75%-2_3E-78
-0.018356

- Exponents are entered by pressing the (€] key (or the alphabetic (E] key) before entering
the value.

The following example shows how the resuit of one calculation can be immediately i mcorpo-
rated into a subsequent calculation.

EXAMPLE 4:

(23 +456) x 567 =271593

OPERATION:
23 (F) 456 b2 2grese
continuing with

479%X587
(%] 567 fbxg 271693

The last result obtained can be entered at any point in a subsequent calculation by pressing
the key.

EXAMPLE 5:

81.2+-(5.6+8.9)=5.6

MAM[:ThiS process performed first

OPERATION:
5.6 (+) 8.9 b9 5,8+8.9
cantinuing with
14 .5
81.2 (/) b B1.2/ 14.5..
81.2/ 14.58
Exd 56

18
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3-3 PRIORITY SEQUENCE

Arithmetic, relational and logical operations are performed in the following priority sequence:

(,)

Functions

Power

Signs (+, —)

. %, [,¥, MOD

o+, -

. Relational operators
. NOT

. AND

. OR, XOR

SOONON AWM=

—

EXAMPLE:

21 4%COS (14+16)"2=5

NOTE: '

a. Calculations are performed from left to right when the priority sequence is identical.
b. Complex functions (sin cos 60} are performed from right to left.

¢. Consecutive powers (5"4"3) is performed from left to right.

Calculation results are displayed in the following manner.

1. Integer less than 1 x 10': Integer
2. 10 digits or less in fractional part: Decimal
3. Others: Exponential

Number of Digits

¢ Internal calculations are performed with a 12-digit mantissa + 2-digit exponent. Pl, however,

is expressed in 11 digits (3.1415926536): rounded and displayed in 10 digits (3.141592654).
« Calculation results are displayed rounded off to a 10-digit mantissa + 2-digit exponent.
* Up to 255 characters can be entered for a single line.

Specifying the Number of Significant Digits and the Number of Decimal Places
“SET" is used for these specifications.

Specification of number of decimal places........ ) & (F) (0~9) B¢
Specification of number of significant digits. .. ... LA & (E) (0~9) e

* “SET EOQ” used to specify the number of significant digits specifies 10 digits.

Release of specification.................. N T =Y LI T

* When a specification is made, the result is displayed by the number of specified digits.
(The digit next to the last specified digit is rounded off.) The original value remains in the

computer. 0
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EXAMPLE:

Specified number of decimal places: 2

OPERATION:

@ sé E] 2 @ SET Fg2
10 () 3 62 '%/3a
EXAMPLE:

Specified number of significant digits: 3

OPERATION:

& 5 (5 3 659 SET ES
Tex34

12 (3 34 B¢ 2.0BE+02

3-4 SCIENTIFIC CALCULATIONS

The scientific functions (see the scientific function table on page 28) can be used either within
programs or for manual calculations. For the sake of explanation, all of the examples here
will cover only manual calculations. - ' ‘

Trigonometric and Inverse Trigonometric Functions

sin; sine sin~': arc sine
cos: cosine cos™': arc cosine
tan: tangent tan~': arc tangent

These functions return a trigonometric function value for a given angle, or an angle value
of a given trigonometric function value. The ANGLE command should be used to specify
the unit for the angle value when these functions are used. Angle unit specification is only
required once for all subsequent trigonometric/inverse trigonometric functions. Angle units
can be specified using either the (=) key or the ANGLE command.

ANGLE 0..... DEG (degrees) — (b [4]))
ANGLE 1..... RAD (radians) — (= (5})
ANGLE 2..... GRAD (grads) — ( (6]}

The relationship among these three specifications is:

90 degrees =—"'2rf~ radians = 100 grads

The current angle unit is retained when the power of the unit is switched OFF, and the angle
unit becomes ANGLE 0 (DEG) when the ALL RESET button is pressed.

The value for = can be directly entered into a formula using “PI” (3.141592654).

20
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ey

EXAMPLE 1:

sin 30°=0.5

OPERATION:

e & (N) B9

4 _

(or B 0J (N)) 30 g

SIN3Q
2.5
EXAMPLE 2:
T

cos 3 =05

OPERATION:
; - CAPS ChAL RAD
_ 5
? =& r@oE)
Ok S 3 0] B
| COS(PI/3)
5 .5
:, <5 can also be entered as (P] (1] .
/ EXAMPLE 3:

2sin % +COS % = 2.232050808

OPERATION:

5

2@EOMSAIDNEHHEOBSBDIDEY

W

[ CAL RAD

2x8IN(PI/3)+C0OS5(PI/3)
2.232050808

Y h.l\/lanualslib.com manuals search engine
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EXAMPLE 4:

tan 60° =1.732050808

OPERATION:

(o] 4

[ (or MDA} (W)) 60 4

CAPS caL DEG

TANGQ
1.7320508@8
EXAMPLE 5:
sin~' 0.5=30°
OPERATION:
&5 0.5 bg Agg@ .5
EXAMPLE 6:
0.5
cos™’ 5 =45°
OPERATION:
B &S [0 2(710.5()20])E
ACS(24Q.5/2)
45
EXAMPLE 7:
tan”'V3 = 60° = 1.047197551
OPERATION:
e [ 3 b ATNSQR3
60
5 ATNSQR3
B0
e (@) 3 kg ATNSQR3
1.047197551

22
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Hyperbolic and Inverse Hyperbolic Functions

sinh: hyperbolic sine sinh~* hyperbolic arc sine

EXAMPLE 1:
sinh 5=74.20321058

OPERATION:

cosh: hyperbolic cosine cosh™*: hyperbolic arc cosine
tanh: hyperbolic tangent tanh~': hyperbolic arc tangent

0 G 5 BE H

|z
w o

~=<
[
o —

21068

EXAMPLE 2:
cosh™'1.5=0.9624236501

OPERATION:

) &5 1,5 HYPACS
EIEE51.569 | HIPSED

Logarithmic Functions, Exponential Functions

logie: common logarithm e™:

loge: natural logarithm

exponent

EXAMPLE 1:
loge 123 =4.812184355

OPERATION:

123 [N123
() Ed La.mmaasﬁs

EXAMPLE 2:
logie 100=2

OPERATION:

(log] 100 [ Lgsmm

EXAMPLE 3:

e®=148.4131591

OPERATION:

{The HYPSIN function is
used for sinh.)

(The HYPACS function
is used for cosh™".)

(The LN function is used
for loge)

{The LOG function is
used for loguw)

&5 B E>1<

(The EXP function is
used for %)

23
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Other Functions

SGN: Sign RAN#: Random number  ABS:  Absolute value
INT: Integer value FIX: Integer part FRAC: Fraction
ROUND: Rounding
* SGN
For SGN (x), returns a 1 when x>0, a —1 when x<0, and a 0 when x=0,
OPERATION:
SGN6 &g SGNE
SGN-2
SGN -2 g 2
¢ RAN#

Generates a random number between 0 and 1 with up to 10 decimal places. For details,
see PART 10 COMMAND REFERENCE.

OPERATION:

B &5 (0 (=21 00 b

RANZ(-1)
0. P456393388

* The above is only a sample value.

¢ ABS
Returns the absolute value of x for ABS ().

|78.9+ —5.6| =14.08928571
OPERATION:

ABS [(]) 78.8 (7] (=)5.6 (1) [+

ABS(78.8/-5.8}
14.08828571

¢ INT
For INT (x), returns the largest integer which does not exceed the value of x.

OPERATION:

& o Feas @ [N 54 0

¢ FIX
Returns the integer part of x for FIX ().

Integer part of 8000--96.

OPERATION:

FIX () 8000 (7] 96 (1) &g
FIX({BOOR/8B)
g3

24
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« FRAC
Returns the fractional part of x for FRAC (X).

Fractional part of 8000+-96.

OPERATION:

FRAC ({) 8000 (/] 96 O] [x

* ROUND

The function ROUND (X, —Y) rounds the result of X at the Yth decimal place (resulting in
Y -1 decimal places).
Round resuit of 8000/96 to three decimal places.

OPERATION:

ROUND (1} 8000 (4] 96 5] (=)4 03 g

ROUND{BORG/86.-4)
B3.333

Decimal <+ Sexagesimal conversions

DEG: Sexagesimal — Decimal
DMS$: Decimal — Sexagesimal .

EXAMPLE 1:
12°34°'56” =12.58222222°

OPERATION:

=) 12 5] 34 (5] 56 (3] b

EXAMPLE 2:
12.3456° = 12°20°44.16"
OPERATION:

B & 12.3456 (1] B9

DMSS$
12°¢

(12.34586)
20°44.18
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Decimal < Hexadecimal conversions

&H: Hexadecimal — Decimal
HEX$%: Decimal — Hexadecimal

EXAMPLE 1:

1008 = 1600

OPERATION:

10 g’
EXAMPLE 2:

1000100 = 3E8us)

OPERATION:

%1000@@ ggég(]@@@)

* Hexadecimal A, B, C, D, E, F correspends to decimal
10, 11, 12, 13, 14, 15,

FACT, NPR, NCR

These function return the factorial, permutation, and combination of entered values.

EXAMPLE 1:

10! = 3628800

OPERATION:

mo

n—
me

m—

far) 25 10 [xg

EXAMPLE 2:
10P4=5040
OCPERATION:

B &5 10 53 4 0] &
N

2.4)

PR(1
5040

[ as]

EXAMPLE 3:
10C4=210
OPERATION:

R 2510 (1] 4 D B9
NCH
2]

10.4)

(
@

26
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REC < POL
Converts rectangular coordinates to polar coordinates, and vice versa.

EXAMPLE 1:
Convert polar coordinates {5, %) to rectangular coordinates (X, Y).
OPERATION:

5 (Angle unit=RAD)
) &5 5 ) A & () 6 0] e

REC(5.P1/B) (X coordinate)
4.33@1278218
xg Y 5 g . (Y coordinate)

EXAMPLE 2:

Convert rectangular coordinates (1, 1) to polar coordinates (r, 6).

OPERATION:
S1310]6d

P]D!.é}&;'lz])asae {r coordinate}
Y] [ Y@.7853581634 {8 coordinate}
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Scientific Function Table

Function Name

Formula

" Format

Details

Trigonometric

Inverse
Trigonometric

Hyperbolic

Inverse
Hyperbolic

Exponential

MNatural
logarithm

Common
logarithm

Square root
Cube root

Absolute value

Sign

Integer

Fraction

L

sin
cOoS

tan

sinh
cosh
tanh
sinh™
cosh™

tanh™

logex
logox

VX
SJ;

Ixi

SIN {(numeric expression)
COS (numeric expression)

TAN (numeric expression)

ASN (numeric expression)
ACS (numeric expression)

ATN (numeric expression)

HYPSIN
(numeric expression)

HYPCOS
(numeric expression)

HYPTAN
{numeric expression)

HYPASN
{numeric expression)

HYPACS
(numeric expression)

HYPATN
(numeric expression)

EXP (numeric expression)

LN (numeric expression)
LOG (numeric expression)

SQR (numeric expression)
CUR (numeric expression)

ABS (numeric expression)

SGN (numeric expression)

INT (numeric expression)

FRAC (numeri¢ expression) -

—1440° < numeric expression < 1440°
(8mrad, 1600grad)
— 1440° < numeric expression < 1440°
(8xrad, 1600grad)
—1440° < numeric expression< 1440°
(8xrad, 1600grad)

* Except when numeric expression is {2n-1)
x 90° (z/2rad, 100grad)
* n:integer

| numeric expressioni =1,

—90° =ASN (numeric expression) =90°
| numeric expression! =1,

0° = ACS (numeric expression) = 180°
Inumeric expression| <10'”,

—90° =ATN {numeric expression)=90°

Inumeric expression| <230.2585092
numeric expression| =230.2585092

Inumeric expression| =10,
—1=HYPTAN (numeric expression) =1

| numeric expression! <5 x 10

1 =numeric expression <5 x 10*

| numeric expression| <1

— 227 <numeric expression
= 230.2585092

numeric expression>0
numeric expression>0

numeric expression=0
numeric expressionz0

Returns absolute value of numeric
expression

numeric expression<0: —1
numeric expression=0: 0
numeric expression>0: 1

Gauss function: Returns maximum
integer value that does not exceed
numeric expression value.

Returns fractional part of numeric
expression.

28
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Function Name | Formula Format Details
Rounding ROUND (x, y) Rounds x at position specified by y.
X, ¥ : numeric expression
Fix FIX {numeric expression) Returns integer part of x.
Degree Sexagesimal| DEG (d [.m[,5]]) Converts sexagesimal to decimal.
~ ~Decimal | d, m, s : numeric expression
Pi T P 3.141592654
Random RAN# (numeric expression) | Returns a random number with 10
number decimal places. 0 <RAN# <1
Factorial x| FACT {numeric expression)| integer : 0 = numeric expression =69
Permutation nPr NPR (n, 1) integer : 0=r=n=10"
Combination nCr NCR (n, n) integer : 0=r=nz=10%
Coordinate POL (x, v) Converts rectangular coordinates speci-
conversions fied by Ix1 + Iyl >0 to pofar coordinates.
REC (r, 6) Converts polar coordinates specified by

0=r<10" o rectangular coordinates.

* Except for ROUND, DEG, NPR, NCR, POL and REC, any values used with these func-
tions need not be included in parentheses.

3-5 CALCULATIONS USING VARIABLES

Algebraic calculations can also be performed using variables. The following list of calcula-
tions, for example, becomes much easier to perform if a variable is a35|gned for the com-

mon term.

2%x3.1415+ 5=
3x3.1415+6=
4%x3.1415+7=
5x3.1415+ 8=

1. First, assign the value 3.1415 to the variable X.

X (=] 3.1415 4

X=3.

1415

2. Then use the variable in place of the value for each of the calculations.

2[x1X ([ 5 g
3E® X[+ 6k

11

SXX+5
.283

3xX+B6
15.4246
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Variables | |
The following rules apply to variable names for all types of variables used with the unit. )

Variable names: I

1. Are character strings with an upper case alphabetic character (A~ Z, internal decimal code
- 65~ 90) or lower case alphabetic character (a~ z, internal decimal code 97 ~122) in the
leading (first) position. (See the character code table on page 395 for internal codes.)

2. Are composed of upper or lower case alphabetic characters or numbers (0~9, internai
decimal code 48 ~57) following the leading alphabetic character. i

. Cannot use reserved words (see page 400) as the leading characters. !
|

|

\

B W

. Can be up to 15 characters long.

3-6 OTHER CALCULATIONS

Besides the fundamental arithmetic operations of additien, subtraction, multiplication, and
division, and exponential calculations the computer is also capable of employing a variety
of other arithmetic and rel_ationai operators.

Arithmetic Operators

The following arithmetic operators are used in formulas:

Signs {(+, =)
Addition (+)
Subtraction (—)
Muttiplication (k)
Division (1)
Power ()
Integer division (¥)
Remainder of

integer division {MOD)

The values used with the ¥ and MOD operators are limited to the range of —32768 through
32767, and the fractional part of non-integer values is truncated.

EXAMPLE:

5¥%29=2 (5-28=.2: XB) {The fractional parts crossed out with
¥x" are truncated before the calculation

7EMOD2X=1" (7+2=3"-'1) is performed.)

* When a variable is used instead of 7.3, a space is required between the variable and the MOD operator.

With both ¥ and MOD, the values are converted to their absolute values before division is
performed. The sign assigned to the result of the ¥ operation follows the rules of normal
division, while the sign assigned to the result of the MOD operation is the sign of the dividend.

EXAMPLE:
—15¥7=-2 —15+7==-2 ... -1
-15MOD7 = -1 ey RS,

-15¥7 —-15MOD7

30
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l.ogical Operators

The application of logical operators is similar to that of arithmetic operators. The fractional
parts of the data are truncated and the specified logical operation is performed bit-by-bit (each
bit of the result is obtained by examining the bit in the same position for each argument).
There are four different logical operators available with the unit.

e
e NOT Makes an expression not true.
) AND  Expression is true if both parts are true, otherwise expression is false.
al OR Expression is true if either part is true, otherwise expression is false.
XOR Expression is false if either part is true or either part is false, expression is true
if one part is true and one part is false.
Negation Logical product
X NOT X X Y X AND Y
: 0 1 0| o0 0
j 1 0 0 1 0
y
1 0 0
1 1 1
Logical sum Excluxive OR
X Y XORY X Y XXORY
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0
1 1 1 1| 1 0
EXAMPLE:
Determine the logical sum for 10 and 3.
10 [©)(R) 3 @ 1 ??RB
10=1010(2)
3=0011(2)
11=1011(2)
*1010(2) represents the binary value of 10.
Character Operator
The only string operator available is the plus (+) operator. The length of the result is limited
to 255 characters.
EXAMPLE:
“A”+IIB:! — “ABH
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Relational Operators

The following operators can be used within programs {only) to compare two values or strings.
A true result returns a value of — 1, while a false result returns 0.

Equal to =
Not equal to <>, ><
Less than

Greater than
Less than or equal to =<, <
Greater than or equal to = >, >

VoA

n
nu

With character string comparisons, each character in the string to the left of the operator
is compared with each character at the corresponding position in the string to the right of
the operator. Comparisons are made using the character code for each character. If two strings
are of different length and the shorter string is identical to the leading characters of the longer
string, the shorter string is judged to be the lesser of the two.

EXAMPLE:
10 PRINT 125>12
20 PRINT “DEF” <*ABCD"
30 PRINT “ABCD” ="'ABC”

M1EDOme RN

Since 125 is, in fact, greater than 12, a value of —1 (TRUE) is returned.

: =7
EXE| @

The character code of “DEF” is greater than that of “ABCD"", so 0 (FALSE) is returned.

= 2

The string “ABCD’’ is not equal to string “ABC”, so 0 (FALSE) is returned.

* Character strings are compared until a difference is found, and judgment is made upon
the first difference encountered. In the above example, the A’ in the first position of one
string differs from the “D”’ in the first position of the other string, so the comparison is
based upon “A” and “D”. Though the string “ABCD” is longer, string “DEF” is consi-
dered to be the greater of the two because the character code of “D’' is greater than the
character code of "A”.

32
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The formula storage function is very useful when perfoming repeat calculations. Three different
keys are used when working with the formula storage function.-

(n) key.......... Stores presently displayed formula.
key.......o.. Displays formula stored in memory. :
B key.......... Assigns values to variables in formula, and displays form ula calcuiation result.

Sample Application
EXAMPLE:

Obtain the value of y for each of the values assigned to x when y=3.43 cosx. (Calculate
in three decimai places.)

X ge 15° 22° 27° 31e
y

OPERATION:
First specify the angle unit and number of decimal places.

0 (= 4 (Angle unit: “DEG™) _
ST E)3B9 (Obtain in three decimal places by rounding off the 4th decimal place.)

Next, input a formula, and press the [W] key to store it.

MES8(J43 3 & 0 [w)

Press the @ key to confirm that the formula has been stored.

) &5 -

= x
Y=3.43*xC0OSX_

Then, start calculating by pressing the (g key.
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8 fxg
ex)
15 fxg
EE
22 g
GE]
27
fexd
31 9

.397°

.397

.313

.313

.180

.180

3.056

.56

.94@

.840

The tug key can be used in place of the & key to perform repeat calculations.
* The ) key can be used to terminate this function to automatically return to the CAL mode.

4-1

UTILIZATION FOR PREPARING TABLES

Multiple formulas can be written by separating with colons ( : ). Tables such as that shown

below can be easily prepared by using this method.

EXAMPLE:

Complete the following table. (Calculate in three decimal places by rounding off.)

X Y P =X%Y Q=X/Y
4.27 117
8.17 6.48
6.07 9.47
2.71 4.36
1.98 3.62
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OPERATION:

Y T < A e —— Specification of number of decimal places
PEXFEMERQEKX ] ...... Storing the formula

et X {Calculation starts)
427k |$54-B7 (X value}
1217 &9 Yol g (Y value)

6 0= 5856

= 0= 3. 650

Continue to input the vaiues of X and Y in this manner, and the values of P and Q will be
calculated in successive order and the table will be completed as shown below.

: X : Y P=XxY Q=X/Y
le. 4.27 1.17 4,996 3.650
i 8.17 6.48 52.942 1.261
! 6.07 9.47 57.483 0.641
' 2.7 4.36 11.816 - 0.622
n 1.98 3.62 7.168 0.547
: Variable names can consist of up to 15 upper case or lower case alphabetic characters. This
! means that variable names can be created which actually describe their contents. Remarks
' can also be affixed following variable names by enclosing the remarks within square brack-
5 ets [ ]. Any character except for commas can be used within the remarks brackets.
B EXAMPLE:
: Complete the following table. (Calculate in two decimal places by rounding off.)
Radius r (m) | Height h (m) | Volume of a cylinder (Vo=m2h) (m3) | Volume of a cane (V1=1/a Vo) (m®)
| : 1.205 2.227
' 2.174 3.451
3.357 7.463
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OPERATION:

) &5 (F) 2 B ‘ -
OMODNOEERESMIBSEMOSEEAED DD EE S M
MAF2AEEDNEEINMOMESEC0NE M S®™M3ES
FONDODNDERGDDIW

eaLe RADITUSIMI®?- {Calucuaition starts.)
RADIUS[M]?7.20@5 .
1] 205 24 HEIGHTIMI? (Radius)
HE IGHTL[M] 72,2287
2 ] 227 9 CYLINDER[M3i= 18.16 (Height) 1
CYLINDER[M3]= 10.16 r
fexg CONE[M3]1= 3.38 it
CONE[M3]= 3.39
e RADIUSIM3]?_ <
RADIUS[ME]17?2.174
20174 k< HEIGHT[MI?. (Radius)
If the values of radius (r) and height (h) are input in this manner, volume (Vo) of the cylinder
and volume (V1) of the cone will be calculated successively and the table will be completed
as shown beiow.
Radius r (m) | Height h (m) | Volume of a cylinder (Vo=rh) (m?) | Volume of a cone (V1="/3 Vo) (m®)
1.205 2.227 ' 10.16 3.39
2.174 3.451 51.24 17.08
3.357 7.463 264,22 88.07
£
IMPORTANT
1. Up to 255 characters can be stored using the (w] key. Storing new formula clears the cur- [
rently stored formula. S
2. Memory contents are retained even when power is switched OFF, either manually or by
the auto power OFF function.

. The g key can only be used to execute numeric expressions stored using the (] key.

. An error is generated when an entry stored by the (8] key is not a numeric expression.

. Strings and arrays are simply displayed as stored when recalled.

. The same limitations that apply to BASIC variables apply to formula storage function vari-
ables (see page 30). -

7. Calculations are terminated under the following conditions:

* Pressing the key.

* When an error is generated.

Lo ) I S )
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~ DATA BANK FuNcho'N'f |

The DATA BANK function built into this unit gives it the capability to totally replace a standard
notebook. For the sake of example here, the following scientific constant table will be input
into the unit’s DATA BANK.

SCIENTIFIC CONSTANT TABLE

Name Symbol Numeric value - Unit Remarks
Acceleration of free fall g 9.80665 ms~? FREE FALL
Speed of light {in space) c 2.99792458 x 10° ms™’ SPEED LIGHT
o Planck’s constant h 6.626176 x 10~ Js PLANCK’S
ad Gravitational constant G 6.672x 107" NmPkg™® | GRAVITATION
Elementary charge e 1.6021892x 107 ™ C ELEMENTARY
Electron mass me 9.109534 x 107 kg ELECTRON
o] Atomic mass u 1.6605655 x 10 % kg ATOMIC
o] Avogadro constant Na | 6.022045 x 107 mol™" AVOGADRO
Boltzmann's constant k 1.380662x 107% JK™! BOLTZMANN'S
bt s of ideal Vm | 2.241383x10% | m'mol”' | IDEAL GAS
5-1 DATA INPUT
The MEMO mode must be entered using the operation 3 (2] to allow input of data into the
ur- DATA BANK. At this time, the display should appear as illustrated below:
) Maode symbol
by i 4
CAPS DEG am i Record number
on.
1
Cursor

3ri-
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The symbols appearing in the center of the top line of the display indicate that the current
mode is the MEMO IN mode. The value on to the upper right indicates the record number,
which is actually DATA BANK data line number. The record number 1 indicates that there
is still no data stored. The following is the procedure to enter the constant for the accelera-
tion of free fall:

OPERATION: _

@& ] — Lower case for input of g
9(-)80665 (] — Numeric value input
ME=2 — Lower case for input of ms=2

FAREEEEFEBEADD —  Upper case for remark input

Multiple items (i.e. symbols and values) can be included within a line by separating them
with commas. The final step of the operation is the g key which writes the data into memory.
This operation also causes the curser to disappear from the display. Either press [ed again
to display the cursor at the upper left or simply enter the first character for the next record.
Either procedure switches to the next record number for entry of the next item.

OPERATION:

b (€] (5] —  Lower case for input of C
2.99792458 (E) 8 [:J — Numeric value input (exponent entered using [E] )
M) (8] (=31 —  Lower case for input of ms™’

PO E P EEDFDODBE®MEAETE -— Upper case for remark input

In this example, the value used as an exponent is entered using the (E) key. Note that both
upper case and lower case letters were used in the first two lines. Always check the display
for the current mode. The indicator CAPS indicates the upper case mode, while a clear dis-
play at the CAPS position indicates lower case. '

Repeat the procedures outlined above until all ten constants are stored, and then switch
to the CAL mode by pressing .

5-2 DATA DISPLAY

All of the data stored can now be displayed to check for proper input. While in the CAL mode,
press the e key to display records 1 and 2. Note here that only record 1 is displayed if its
length exceeds 32 characters.

E.9.8@8665 . ms—-2 FREE FALL
C.2.99792458E8. ms—1 SPEED L IGHT

Pressing [§] or Exg at this time displays records 2 and 3. Pressing (£) or A Exg at any time
displays the preceding record.

@ c.2.897892458E8.ms-1 SPEED CTGHT
h.5.626176E-34.Js PLANCK"'

* Note that the scrolling key operations noted above differ as follows:

OPERATION RESULT

[ex Scrolls one record down.
[exe] Scrolis one record up.
Scrolls one line up.
Scrolis one line down.
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5-3 DATA EDITING

Editing of stored data is performed in the MEMO IN mode ( b= (8] ). Of course, data may
also be changed during the input procedure (before [exd is pressed) by moving the cursor

to the desired location using the cursor keys ([&) and (=) keys) and then entering the correct
data.

The following procedure is used to edit data which has already been stored.

Press [wq (9] {cursor not displayed)

Press . _ '

Locate record to be changed in the first line of the dipslay.

. Press [&] or (=] to display cursor ( appears on display to indicate EDIT mode).
. Move cursor to desired location and enter correct data.

. Press [ ( disappears from display).

SR NSRS

The following example assumes that an error is discovered in RECORD 5 (elementary charge)
during display in the CAL mode.

CAPS  CAL DEG WEHT) 5
e.1.8.21892E-19.C ELEMENTARY
me.8.109534E-31.kg ELECTRON

Press (9] to enter the MEMO IN mode.
CAPS - DEG ®ERG 0HI - 5

) O e.1.6.21892E-19,C ELEMENTARY
me,9.109534E-31.ke ELECTRON

Here, the cursor can be displayed by pressing (&) or () . At this time, the symbol
also appears to indicate the EDIT mode.

CAPS DEG ] g

e.1.6.21892E-18.C ELEMENTARY

@
L.

Cursor—

Move the cursor to the desired location and enter the correct data. Finally, press xg to com-
plete the procedure ( disappears from display).

CAPS DEG MER 6 [Eo) g

DEE@E0 | ¢,1.6021892E-19.C ELEMENTARY |

cAPS CEG [HERD] R z,

GE | e,]1.B8021892E-19.C ELEMENTARY
me,9.109534E-31.kg ELE

CTARON
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5.4 ADDING RECORDS

New records can be added to previously i'nput records. Records can either be appended
to the end of existing records, or inserted between two existing records.

5-4-1 Data Append

1. Press i [@). Unit stariding by for input of next successive record following previously stored
records.

2. Enter data to append new record.

3. Press [ to complete procedure.

5-4-2 Data Insert

. Press s [9] .

. Press =] key.

. Use B4 or ) B2 to display existing record to follow newly inserted record.
. Enter data. '

. Press [eg o complete procedure.

N -

o bW

The following example describes how to enter a record containing the constant for the abso-
lute temperature of water at 0°C between record 8 (Avogadro constant) and record 9 (Boltz-
mann’s constant).

Name Symbol Nvlgwjigc Unit Remarks
Absolute temperature
of water at 0°C TO 273.15 K ABS TEMP

Enter the abové data after displaying RECORD 8 on the first line of the display.
OPERATION:
Mo 273 (1) 15 @) K k(&) (B) (8] B¢ (T (E) ) (P) b
The result of the operation is as follows:
RECORD 8 Avogadro constant
RECORD 9 Absolute temperature of water at 0°C
RECORD 10 Boltzmann’s constant
RECORD 11  Molar volume of ideal gas at s.t.p

* To insert new data into RECORD 1, press &= [d after displaying RECORD 1, and then
enter data for record 1. At this time, all following records are shiftgd downwards.

40

Downlpaded from www.Manualslib.com manuals search engine

A Ny b Q701 O bWy — -

-] = T3

-



http://www.manualslib.com/

s

5-5 DATA DELETE AND ALL CLEAR
5-5-1 Data Delete

The following procedure is used to delete specific records from previously stored data.

1. Press (g].

2. Press [sd key.

3. Press g and recall record number to be deleted.

4. Press cursor key ( [&) or (=) ) to display EDIT symbol.

5. Press &S B to delete currently displayed record. All following records are shifted

upwards.

5-5-2 Data All Clear

Data bank contents are retained when the power of the unit is switched off and when the
NEW, NEW ALL and CLEAR commands are executed. The following procedure is used to
clear all current contents of the data bank.

1. Press to enter the BASIC mode.
2. Enter (N) [E) W) =9 &5 B to execute NEW # command and clear all data stored in DATA
BANK.

IMPORTANT
Data cleared using the procedures outlined above cannot be recovered. Only delete or clear
data when it is no longer required.

5-6 DATA SEARCH

Pressing the (&g key while in the CAL mode or MEMO IN mode displays record 1. Now, each
press of the [ed key shifts the cursor to the data to the right of the next comma following
the current cursor position.

The [x key can also be used to shift the cursor to the next data item, and (g can be
used to shift to the previous data item.

CARS CAL DEG MERD) W)

g.9.808865.,ms-2 FREE FALL
c.2.99792458E8 ., ms-1 SPEED LIGHT

\ A

CAPS CAL | DEG END) i§

.'9..B0665 . ms-2 FREE FALL .
.E 898792458E8 . ms-1 SPEED LIGHT

A=

CAPS  CAL DEG (MEMQ W H

g.9.80665.ms-2 FREE FALL

C.2.99792458EB.ms-1 SPEED LIGHT

Manualslib.com manuals search engine
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5-6-1 Conditional Search

Conditional search makes it possible to designate a specific letter, value, or word (up to eight
characters long) in order to quickly locate a desired record within a large file. Entering <object
data> displays the first data item in which the <object data> appears immediately
foliowing a comma. Each subsequent press of feq displays the following data item which , |
contains the <object data> following a comma.

In the following example, enter (N} to locate the Avogadro constant.

CAPS CAL DEG MERO| ~

G.6.672E-11.Nm2kg-2 GRAVITATION
e.].B6@21882E-19.C ELEMENTARY

The first record to appear is record 4 (gravitational constant) because it contains the letter
N following a comma. Press (@) again to display the next data item which satisfies the stated
condition.

CAPS CAL DEG MERQ] 3

Na.6.022045E23.mol-1 AVOGADRO
k.1.380668E-23.JK-1 BOLTZMANN'S

Here, the desired data item is located. Of course, the @& key can be pressed as many times
as desired until the <object data> are located. If none of the records contained the speci-
fied <object data> the cursor is displayed and the unit stands by for further input.

5-7 USING DATA BANK DATA IN PROGRAMS

Data stored within the DATA BANK can also be accessed from a BASIC program using the
following program commands. '

READ #

The standard READ command is generally used to read DATA statements contained within
a program. The READ # command, on the other hand, reads data from the DATA BANK.
Data are read in units from the beginning of a group of data up to the next comma.

FORMAT: READ# variable name [, variable name]

As shown above, multiple variable names can be specified, with variable names being sepa-
rated by commas. As with the standard READ command, numeric data can only be assigned
to numeric variables, and string data to string variabies. Mismatching-variable types results
in a TM error, and executing the READ # command when data do not exist produces a DA
error. Any leading spaces in a group of data are skipped, unless the group is included within
quotation marks.
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RESTORE #
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As with the standard RESTORE command, RESTORE # can be used to designate a specif-
ic position from which the READ# operation is to be performed.

FORMAT: RESTORE#

Simply executing RESTORE # specifies that the next READ # or WRITE # coperation is to
be performed at the beginning of data currently stored in the DATA BANK.

FORMAT: RESTORE# ‘‘object string”’

Including an object string with the RESTORE # command specifies that the next READ #
or WRITE # operation is to be performed from the data item which begins with the specified
object string contained in the DATA BANK. A DA error is generated when the specified object
string does not exist. The maximum capacity for a WRITE # operation is 255 characters,
and exceeding this value results in an error.

FORMAT: RESTORE# ‘‘object string”’, 0

The above format is identical to RESTORE # “‘object string”’.

FORMAT: RESTORE# ‘‘object string”, 1

The above format specifies that the next READ # or WRITE # operation is to be performed
from the record which begins with the specified object string.

FORMAT: RESTORE=# ‘‘object string’’, {0 or 1}, {line humber or # program
area number}

The above format designates a jump to the specified line number or program area number
for the next READ # or WRITE # operation when the specified object string does not exist.

WRITE #

The WRITE# command is used within a program to rewrite or delete DATA BANK data.
FORMAT: WRITE# DATA BANK data

The above format replaces existing data items with the specified DATA BANK data, starting
from the current READ #/WRITE # position. In the case that data A, B, C exist in the DATA
BANK, with data B specified for the next READ #/WRITE # operation, executing WRITE #
Y, Z results in the DATA BANK data file being changed to A, Y, Z. Executing WRITE # ‘Y,
Z” results in A, Y, Z, C. The data line specified for the next READ #/WRITE# operation
is deleted when the WRITE# command is executed without specifying DATA BANK data.
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5-8 DATA BANK FUNCTION APPLICATIONS

The data bank function can be used to perform a variety of tasks in addition to the applica-
tions outlined in this section of the manual. Virtually any data imaginable can be stored.

EXAMPLE:

The formula storage function can be used in combination with DATA BANK to store, recall
and execute formulas whenever they are needed.

1 V=4 %PI1*%R"™3,3

rn

2 S=PIkR"™2 c
3 Y=3*%kX"2+4
¢
4 Z=SINX+COSY 1
5 |A=Z%1.13+X%1, 24 c
The five formulas listed above are stored in the DATA BANK. Recall the third formula, transfer
it to the formula storage function, and then execute it (in the CAL mode). 1
g:g T 5 |]=1§ g ~3/3 (Displays 1st formula.)
Exg $ : g ,L ; ﬁ ;?_4 {Displays 2nd formula.)
Y=3%xX*~2+4 - :
exg) rZaTlixicosy (Displays 3rd formula.) (
(w) Z=S5 INX+COSY (Stores 3rd formula in
A=Z%1.13+Xx1 .24 memary.)
X7 ' (Executes formula
stored in memory.) {
IMPORTANT !

Note that DATA BANK record lines are limited to 255 characters. Care should be exercised
when making changes using the WRITE # command not to exceed this limit. Doing so results

in an error.
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BASIC PROGRAMMING

Standard BASIC is employed as the programming language for this unit, and this section
covers application of the BASIC language.

6-1 FEATURES OF BASIC

1. BASIC is much easier to use than other programming languages such as FORTRAN,
making it suitable even for novices. '

2. Writing programs is also easier because program creation, editing and execution are all
performed by interacting with the computer itself.

The following functions are also available:

1. High-precision calculations are made possible by display of numeric values with
10-digit mantissas and 2-digit exponents (1 3-digit mantissa and 2-digit exponent for
internal operations).

2. A wide selection of built-in functions makes operation easier.

(1 Standard mathematical functions
SIN COS TAN ASN ACS ATN LOG LN EXP SQR ABS SGN
INT FIX FRAC Pl ROUND RAN# DEG

@ Powerful string handling functions
CHR$ STR$ MID$ LEFT$ RIGHTS HEX$ DMS$ ASC VAL LEN
@ High level mathematical functions

POL REC NCR NPR HYPSIN HYPCOS HYPTAN HYPASN HYPACS
HYPATN CUR

3. 10 independent program areas -
Up to ten programs can be stored independently in memory at the same time (PO ~9).

4, Extended variable names
Variable names up to 15 characters long can be used, making it possible to use names that
makes contents easy to understand.

5. Powerful debugging function
ATRON command displays the number of the program line currently being executed, making
it possible to easily trace execution and locate mistakes in programming.

6. Powerful screen editor :
Programs can be easily modified and corrected on the screen.

7. Virtual screen function
Though the actual physical display of the unit has a 32-column x 2-line capacity, the virtual
screen is 32 columns x 8 lines. The virtual screen can be easily scrolled using the cursor keys.

ib.com manuals search engine
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Virtuat Screen 4DDDDD_ Actual Screen
(8 lines) SEEEEE (2 lines)

i 6FFFFF
1 7GGGGG
. §HHHHHH

8. Expanded file management
Such standard BASIC commands as OPEN, CLOSE, INPUT # and PRINT # are all available
for data file reading and writing.

6-2 BASIC PROGRAM CONFIGURATION
6-2-1 BASIC Program Format : !

The following is a typical BASIC program which calculates the volume of a cylinder.

EXAMPLE:

10 REM CYLINDER

20 R=15

30 INPUT "H=":;H

40 V=PIkR"2%xH (Pl indicates =)
50 PRINT “V="";V

60 END

As can be seen, the BASIC program is actually a collection of lines {six lines in the above
program). A line can be broken down into a line number and a statement.

20 R=15
(I R

Line Statement
number

Computers execute programs in the order of their line numbers. In the sample program list-
ed above, the execution sequence is 10, 20, 30, 40, 50, 60. Program lines can be input into
the computer in any sequence, and the computer automatically arranges the program within
its memory in order from the smallest line number to the highest. Lines can be numbered
using any value from 1 through 65535.

20 R=15 10 - REM CYLINDER
40 V=PI*kR" 2%H 20 R=15
60 END » 30 INPUT "H=""; H
10 REM CYLINDER 40 V=PI*kR"2%xH
30 INPUT “H="";H 50 PRINT “V="";V
50 PRINT "V="";V 60 END

Input sequence Memory contents

46
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Following the line number is a statement or statements which actually tell the computer which
operation to perform. The following returns to the sample program to explain each state-

ment in detalil
10 REM CYLINDER.............. ..REM stands for “‘remarks’. Nothing in this line is executed.
20 R=15..........ivieviienn. Assigns the constant 15 (radius) to variable R.
30 INPUT "H=""; H............ Displays H ? to prompt a value input for height.
40 V=PIkR"2%H............. Calculates volume (V) of cylinder.
50 PRINT “V=""; V............ Prints result of line 40.
60 END................... e Ends program.

As can be seen, a mere six lines of programming handles quite a bit of data. Multiple BASIC
program lines can also be linked into a single line using colons.

EXAMPLE:
100 R=15:A=7:B=8

Such a program iine is known as a “multistatement”’.

Details concerning the other operations contained in the above program can be found in
other sections of PART 6.

6-3 BASIC PROGRAM INPUT
6-3-1 Preparation

First switch the power of the computer ON. At this time, the display should appear as illus-
trated below.

CAPS caL DEG

This is the CAL mode, so the operation (A] should first be performed to allow input of
BASIC programs. The display shouid now appear as illustrated below.

CAPS BASIC DEG

P®1234567828 35368

Ready PO

(21456B in the case of FX-880P)

Note that the indicator CAL has been replaced by BASIC to indicate the BASIC mode. This
is the mode used for BASIC program input. The other indicators on the display in the BASIC
mode have the following meanings.

p
0~9

anualslib.com manuals search engine

Program area
Program area numbers. The numbers of program areas which already contain
programs are replaced by asterisks.
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EXAMPLE:
Program stored in area 3

CAPS BASIC DEG

P @12 % 456788 35218
Ready PO
(214418 in the case of FX-880F)
35368 - : Capacity (number of bytes) remaining in area for writing programs and data
(FX-850P) (free area). The value will be 3536B (FX-850F), and 21 456B (FX-880P) when
214568 there are no programs or data stored in memory, with this vaiue decreasing {
(FX-880P) as storage space is used.
Ready P@ : Current program.area=area 0. The current program area can be switched

by pressing =) followed by the desired program area.

EXAMPLE: (
Switching to program area 5 E
“caps BASIC DEG (
b S  |P P1234586788 35368
i Ready PS5

; (214568 in the case of FX-880P)

Previously stored programs can be deleted using one of two different procedures.

NEW . Deletes program stored in current program area only.
NEW ALL : Clears all programs stored in memory.
EXAMPLE:
CAPS BASIC DEG .
P @1 234567828 35368
NEWALLES | pgady PO

(21456B in the case of FX-B80P)
This operation clears all programs stored in memory and returns to current program area to 0.

6-3-2 Program Input

The following input procedure inputs the sample program for calculation of the volume of
a cylinder (page 46).

HEEEDMEONLD DN D E R EE
BEREOEE
ARINE DD SHE M SGE HE
AOVERONEXREXHEE
BeEREDED@MSINE&SEWE
®©@EMHNDEd

Note that the Exg key is pressed at the end of each line. A program ling is not entered into
memory unless the B key is pressed.
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ONE-KEY INPUT
The one-key BASIC commands help to make program input even easier.

EXAMPLE:
Line 30 input.

(@) (@ & &5 ) S(H) E) B9 063 [H) B

6-3-3 Program Editing

The procedure used for making corrections or changes to a program depends upon what
step of program input the changes are to be made.

(1) Changes in a line before b is pressed

(2)Changes in a line after [ is pressed

(3)Changes within a program already input

{@ Changes within a program following the EDIT command

1.Changes in a line before fx is pressed

EXAMPLE:
20 E =15 mistakenly input for 20 R=15

FIEI';'I CYLINDER
REM CYLINDER
E=1
REM CYLINDER
=15
=15

(Move cursor to E)

BEEE
(’]
B4

Note that once the desired changes are made, the [ key must be pressed to store the en-
tered line info memory.

(Input correct character)

v

1 Foj|Mg = (R0~ |nD —
g|e||ee|ee
o

(Editing complete)

2.Changes in a line after [ is pressed

EXAMPLE:
40 V=P1%xR"2%H mistakenly input for 40 V=PI%R"2%H

40 V=P1*R"2%H
ENE =)

40 V=P1*R~ 2%H {Move cursor to 1)
1y 40 V=PIxR~2xH 1 (Input correct character)
g 40 V=P XA~2%H (Editing complete)

Again, the b key must be pressed to store the corrected line into memory after changes
are made. :
Procedures 1 and 2 show the procedures for simple exchanges of one character for another.
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Characters can also be inserted and deleted using the following procedures.

i) Insert

40 V=PI*R2%H mistakenly input for 40 V=PI%kR"2%H

NN

INS

(2] g

ii) Delete

40 V=PI%RR" 2%H mistakenly input for 40
V=P | XRRA2XH_

FEEEE
) 2B

BT

40

V=PIl XHE2%xH_

40

V=P XAZ%H

4@

V=P I*xR_2%H

4@

V=P |*RA2%H

V=PI%kR"2%H

40

48

V=P | *RR~2xH

41

V=P | XR22*H

41

V=P | xR*2%H

{Move cursor to location
of insertion)

(Cpen one space)

(Input correct character
and press [xg )

(Move cursor to charac-
ter to be deleted)

{Delete character)

(Editing complete}

The (es) key works rather similarly to the XL operation. The difference between the two
operations is as follows.

o &) 2L

Difference Between (1 &5 and

ABCDEFG— E—-ABCEFG
T—Cursor

ABCDEFG—-[=—~ABDEFG

Deletes the character at the current cursor location and shifts everything to the right
of the cursor one space 1o the left.

Deletes the character to the left of the current cursor location and shifts everything from
the cursor position right one space to the left.
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3. Changes within a program already input

The LIST command dlsplays the program stored in the current program area from beginning
to end.

LIST &2 ég I_\Ill CYLINDER

The last line of the program is displayed when the LIST operation is complete.

AEREHHBH ég EE[‘E’IECZLINDEH

The 8-line virtual screen of the computer now makes it possible to use the cursor keys to
scroll to preceding lines not shown on the display (see page 7).

Ready PO
10 REM CYLINDER
20 R=15
(&-line virtual 30 INPUT "H="";H
soreen) 40 V=PIXR" 2%H 2-line display
50 PRINT “V="";V keys move display
60 END '
Ready PO

When a program greater than eight lines is stored in memory, the LIST operation should
be performed by specifying the line numbers to be displayed.

EXAMPLE:
Displaying from line 110 to line 160 on the virtual screen.
LIST 110 — 160 [

LIST 110--160

110 A=1

120 FOR I=1 TO 100
(8-line virtual 130 B=LOG ()
screen) 140 PRINT B

150 NEXT |

160 E=A*B

Ready PO

I 2-line display

Changes can be made in a program displayed by the LIST operation by using the same proce-
dures outlined for 1 and 2 above.

* The § key can be used to terminate the LIST operation. The ¥ key suspends the opera-
tion, and listing can be resumed by pressing [xs,
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4. Changes within a program following the EDIT command Di
The EDIT command makes it easier to edit or review programs already stored in memory. in
su
cAPS BASIC DEG (€5 - at
EDIT &= 1@ BREM CYL INDER ox
2@ R=15 ne
From this display, (@) (or B ) advances to the following line, while (8] (or B [ } returns to E)
the previous line,
3 NEUT R h” a%i)splays lines 30 and
Here, a correction will be made in line 40 =
40 V=P | +R~2xH {Displays line 40 at
() E@ PRINT"V=":V upper line of display) R
= 4@ V=PI +R~2%H (Enables program
= editing) @
PEEEEEREHE B
40 V=F | x*xA~2x%H i
50 PRINT"V=":V (Gorrection)
Ready PO { B key exits EDIT
mode)

6-4 BASIC PROGRAM EXECUTION

6-4-1 Program Execution

Once a BASIC program is stored in memory, it can be executed using one of the two follow-

ing procedures. R

1. Using @A (program area) in CAL mode 3
EXAMPLE: E)

Executes the program in program area 2. €

A

2. Entering RUN command in BASIC mode

EXAMPLE: RUN [
Executes the program in the current program area.

A

Execute the program input in the previous section to determine the volume of a cylinder with
a height of 10 (radius fixed as 15).

RUN [exg H=%_ (Executes program}
‘ i
10 H=710 : {Corresponding volume
= v= 70E8.58347]1 displayed when height ]
V= 7068.583471 is entered.) £
GE] Ready_ PO )
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Display of the volume when this program is executed causes the STOF symbol to appear
in the upper right of the display. This symbol indicates that program execution has been
suspended because of execution of the PRINT command. Program execution can be resumed
at this time by pressing the 8 key again. Ending a PRINT statement with a semicolon causes
execution to continue when the PRINT statement is executed, causing the display of the
next PRINT statement to appear immediately following the previous display.

EXAMPLE 1:
10 PRINT “BASIC
20 PRINT "PROGRAM"’
30 END

Execution of this program results in the following display.

RUN & RAS IC
PROGRAM
Roady Po
EXAMPLE 2: '

10 PRINT “"BASIC ' ;
20 PRINT "PROGRAM""
30 END

Including a semicolon at the end of the first PRINT statement produces the following display.

] RUN
RUN BASIC PROGRAM
BASIC PROGRAM
Beady FP@
6-4-2 Errors

At times, the results produced by a program are not what is expected. Such irregular execu-
tions can be broadly divided under two major classifications.

() Executions that produce errors
Simple programming errors
Program logic errors

(@ Irregular execution that do not produce errors
Mostly program logic errors '

1. Executions that produce errors

i) Simple programming errors _

This is the most common type of program error and is generally caused by mistakes in program
syntax. Such errors result in the following message being displayed:

SN error PO—10

This message indicates that a syntax error has been detected in line 10 of the program stored
in program area 0. The indicated program line should be checked and corrected to allow
proper execution.

anualslib.com manuals search engine
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if) Program logic errors 11

This type of error is generally caused by such illegal opérations as division by zero or LOG{0). 1
Such errors result in the following message being displayed: :
MA error PO—10 ‘ _ :ll:

[

As before, this message indicates that a mathematical error has been detected in line 10

of the program stored in program area 0. In this case, however, program lines related to 1
the indicated program line as well as indicated program line itself should be examined and 1!
corrected. When an error message is displayed, the following two operations can be used 1
to display the line number in which the error was detected. 1
{LIST 10 B3
EDIT 10 &3 a
Tl
{L!ST . g re
EDIT . in

(

* The periods contained in LIST . and EDIT . instruct the computer to automatically display
the last program line executed. @

* Change to the BASIC mode if a BASIC program was executed in the CAL mode. -;I)-||
2. Irregular execution that do not produce errors C;
Such errors are also caused by a flaw in the program, and must be corrected by executing t
the LIST or EDIT command to examine the program to detect the problem. The TRON com- E
mand can also be used to help trace the execution of the program. 1
Entering TRON g causes the TR symbol to appear on the display to indicate that the trace

mode is ON. Now executing a BASIC program displays the program area and line number G
as execution is performed, and halis execution until Exg is pressed. This allows confirmation T
of each program line, making it possible to quickly identify problem lines. Executing TROFF o
cancels the trace mode. ) c;

6-5 COMMANDS

Though there are a variety of commands available in BASIC for use in programs, the nine
fundamental commands listed below are the most widely used.

The following program reads data items contained within the program itself, with the num-
ber of data items read being determined by input from an operator. The operator may input
any value, but note that values greater than 5 are handled as 5 (because there are only 5
data items in line 180). The program then displays the sum of the data read from line 180,
followed by the square root and cube root of the sum. Program execution is terminated when
a zero is entered by the operator. ' :

10 S=0. e Clears current total assigned to S -
20 RESTORE.......cccoooveireeerceevi e, Specifies read operation should begin with first data item
30 INPUT No.o e Input of number of data items to be read

40 IF N>5 THEN N=5..................... Input of value greater than 5 should be treated as 5
50 IF N=0 THEN GOTO 130.............. Jump to line 130 when input is zero

60 FORI=1TON .

70 READ X Data read This section repeated the number of times specified by
80 S=S+X Sum of data calculation | operator input in fine 30

90 NEXT I
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100 GOSUB 140..0. .o, Branch to subroutine starting from line 140

110 PRINT S; Y ; Z...i e, Displays contents of variables 8, Y, Z

120 GOTO 10...........ccc.oo. rrerennrer————— Jump to line 10

130 END.....oovvievirrecer e vaenans Program end

140 REM SQUARE ROOT/CUBE ROOT...Remarks

150 Y=SQR S.............co i, Square root calculation

160 Z=CUR S.................. Cube root calculation

170 RETURN........ccoiie e, Return to the statement foliowing the statement which
: called the subroutine

180 DATA 9, 7, 20, 28, 36................. Data read by READ statement in line 70

(OREM

The REM command (line 140) is actually short for the word “‘remarks’™. The computer dis-
regards anything following a REM command, and se it is used for such purposes as labels
in order to make the program list itself easier to follow. Note that a single quotation mark
(1 & ) can be used in place of the letters “REM”.

@ INPUT

The INPUT command (line 30) is used to allow input from the computer’s keyboard during
program execution. The data input are assigned to a variable immediately following the INPUT
command. In the above example, input numeric data are assigned to the variable N. Note
that a string variable must be used for string input.

EXAMPLE:
10 INPUT A$ (string input)

(3 PRINT

The PRINT command (line 110} is used to display data on the computer’s display. In this
example, this command is used to display the results of the sum, square root, and cube root
calculations. When the data are displayed, the STOP symbol appears and program execu-
tion is suspended. Execution can be resumed by pressing the Exg key.

(@ END
The END command (line 130) brings execution of the program to an end, and can be included
anywhere within a program.

®IF ~THEN ~ _
The IF/THEN command (lines 40 and 50} is used for comparisons of certain conditions, bas-
ing the next operation upon whether the comparison turns cut to be true or false. Line 40
checks whether or not value assigned to N is greater than 5, and assigns a value of 5 to
N when the original value is greater. When a value of 5 or less is originally assigned to N,
execution proceeds to the next line, with N retaining its original value. Line 50, checks whether
or not the value assigned to N is zero. In the case of zero, program execution jumps to line
130, while execution proceeds to the next line (line 60) when N is any other value besides zero.
* Line 50 can also be abbreviated as follows: '

50 IF N=0 THEN 130
* Program areas can also be specified as jump destinations:

IF A=1 THEN GOTO #2 (Program stored in program area 2 executed when A equals 1)
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®GOTO - - 6
The GOTO command (lines 50 and 120) performs a jump to a specified line number or pro- |

gram area. The GOTO statement in line 120 is an unconditional jump, in that execution always TH
returns to line 10 of the program whenever line 120 is executed. The GOTO statement in
line 50, on the other hand, is a conditional jump, because the condition of the IF~THEN O

statement must be met before the jump to line 130 is made.
* Program area jumps are specified as GOTO #2 (to jump to program area 2).

(@D FOR/NEXT

The FOR/NEXT combination (lines 60 and 90) forms a loop. All of the statements within the
loop are repeated the number of times specified by a value following the word *TO™ in the
FOR statement. In the example being discussed here, the loop is repeated N number of times,
with the value of N being entered by the operator in line 30.

READ/DATA/RESTORE

These statements (lines 70, 180, 20) are used when the amount of data to be handied is
too large to require keyboard input with every execution. In this case, data are included within
the program itself. The READ command assigns data to variables, the DATA statement holds
the data to be read, and the RESTORE command is used to specify from which point the
read operation is to be performed.

In the sample program here, the READ command reads the number of data items specified
by the input for variable N. Though the DATA statement holds only five data items, the
RESTORE command in line 20 always returns the next read position to the first data item,
the READ statement never runs out of data to read.

(9 GOSUB/RETURN

The GOSUB/RETURN commands (lines 100 and 170) are used for branching to and from 1
subroutines. Subroutines (lines 140 through 170} are actually mini programs within the main .
program, and usually represent routines which are performed repeatedly at different loca-

tions within the main program. This means that GOSUB/RETURN makes it possible to write .

the repeated operation once, as a subroutine, instead of writing each time it is needed within
the main program.

EXAMPLE: i
120 GOSUB 1000 |
370 GOSUB 1000

Execution of the RETURN statement at the end of a subroutine returns execution of the
program back to the statement following the GOSUB command. In this sample program,
execution returns to line 110 after the RETURN command in line 170 is executed.

* GOSUB routines can also be used to branch to other program areas, as in GOSUB #3
(branches to program area 3). Note, however, that a return must be made back to the original
program area using the RETURN command before an END command is executed.

* See PART 10 COMMAND REFERENCE for further details on BASIC commands.
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6-6 OPERATORS

The following are the operators used for calculations which involve variables.

Operators —— Arithmetic operators  Signs +, -

Addtion +
Subtraction -
Multiplication *
Division /
Power ~
Integer division ¥
Integer remainder of MOD
integer division

-— Relational operators Equal to =
Does not equal <>, ><
Less than <
Greater than >
Less than or equal to =<, <=
Greater than or equal to =>, >=

— Logical operators Negation NOT
Logical product AND
Logical sum OR
Exculsive OR XOR

t— 8iring operator +

1. Arithmetic Operators (+, —, *,/, ~ ,¥, MOD)

« Fractions are truncated in ¥ and MOD calculations, when the operands on both sides of
the operator are not integers.

¢ |n ¥ and MOD calculations, the division is performed with the absolute values of both oper-
ands. In integer division (¥), the quotient is truncated to an integer. With the MOD opera-
tor, the remainder is given the sign of the dividend.

EXAMPLES:
—15¥7==-2 7= — D —
~15Mop7=1 ~oF7=EeIl

—-15¥7 -—-16MOD7

* The length of an expression is limited to 255 characters.

2. Relational Operators (=, <>, ><, <, >, =<, <=, =>, > =)

Relational operations can be performed only when the operators are both strings or numeric
values.

With strings, character codes are compared one-by-one from the beginning of the strings.
This is to say that the first position of string A is compared with the first position of string
B, the second position of string A with the second position of string B, etc. The result of the
comparison is based upon the character codes of the first difference between the strings
detected, regardless of the length of the strings being compared.

sllb com manuals Search engine
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EXAMPLES: 5.
_ Al
STRING A STRING B RESULT pt
ABC ABC A=B
ABC ABCDE A<B
ABC XYZ A<B (character code for A less :
: than that for X) :
XYZ ABCDE A>B (character code for X ‘
greater than that for A) I
{
A result of —1 is returned when the result of a relational operation is true (conditions met), .
while 0 is returned when the result is false (conditions not met). - |
{
EXAMPLE: 1
10 PRINT 10>3........ s —1 returned because 10>3 is true 0
20 PRINT 7<1. e, 0 returned because 7<1 is false '
30 PRINT "ABC’’ = "XYZ"............ 0 returned because ABC = XYZ is false
40 END . 6
3. Logical Operators 6
The operands of logical operations are truncated to integers and the operation is performed
bit-by-bit to obtain the result. T
Negation Logical product P
X NOT X X | v X AND Y g
1 0 0 0 4
1 0 0 1 0 5
1] o0 0
1 1 1
Logical sum Excluxive OR
X Y XORY X Y X XOR Y
0 0 Q 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0

4. String Operators (+)

Strings may be concatenated using a + sign.
The result of the operation (including intermediate results) may not exceed 255 characiers.

EXAMPLE:

A$=""AD"" +’1990"
The above example resuits in the string ’AD1990"" being assigned to variable A$.
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5. Order of Operations

Arithmetic, relational and logical operations are performed in the following order of
precedence: ,

1.(0,)

2. Scientific function

3. Power

4. Sign (+, —)

5.%, /, ¥, MOD

6. Addition and subtraction
7. Relational operators

8. NOT

9. AND

10. OR, XOR

Operations are performed from left to right when the order of precedence is identical.

6-7 CONSTANTS AND VARIABLES

6-7-1 Constants
The following shows the constants included in the sample program on page 46:

PROGRAM CONSTANTS
20 R=15 15

30 INPUT “H="";H "H="
40 V=PI%¥R"2%H 2

50 PRINT V="V Y=t

Of these, 15 and 2 are numeric constants, while "H=""and "'V ="' are string constants.

Numeric Constants

* Numeric Notation
(1) Decimal notation
(2) Hexadecimal notation

* Numeric Value Precision
(D Internal numeric operations
12-digit mantissa, 2-digit exponent (Pl=11 dlglts 3.1415926536; displayed in 10 digits:
3.141592654)
@ Results
10-digit mantissa, 2-digit exponent (exponent rounded to 10 digits)
(® Number of characters per line
255 characters per line
@ Result Display

Integers less than 1 x 10 . Integer display

Decimal portion less than 11 digits . Decimal display

Other :  Exponential display

Display rounding . Results are rounded off at the 10th digit and
: displayed.
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|

String Constants |

Strings within quotation marks (i.e. "ABC”, "H="")
Closing quotation marks at the end of a line may be omitted (10 PRINT " TEST" can be
written 10 PRINT “"TEST)

Multiple strings can be connected with a “+ " sign.

6-7-2 Variables

Numeric Variables
The following shows the numeric variables included in the sample program on page 46:

PROGRAM NUMERIC VARIABLES
20 R=15 R
30 INPUT "H="";H H

40 V=PI*xR"2%H \

Numeric variables are so named because their contents are handied as numbers. Numeric
variable names can be up to 15 characters long, and are used within programs to store cal-
culation results or constants in memory. In the sample program, the value 15 is stored in
H, while V, which is the result of the calcutation, holds the value which represents the volume
of the cylinder. As can be seen, assignment to a variable is performed using the “=""sym-
bol. This differs from an equa!l sign in that it dectares that what is to the right should be as-
signed to what is to the left. Actually, a variable can be thought of as a kind of box as illustrated
below: '

15

Pl xR"™2%H
4’

String Variables

Another type of variable is known as a string variable, which is used to store character string
data. String variable names are indicated by “'$” following the name.

EXAMPLE:

10 AS=""AD" . orrmiieriiinene e, Assigns “"AD’" to string variable A$.

20 INPUT “YEAR=""; BS............. Assigns keyboard input to variable B$.
30 CE=A3+BF e, Assigns combination of A$ and B$ to CS.
40 PRINT C3....ccovinriimriimiiieneens Displays contents of C$.

50 END

In the above example program, entering a year such as 1990 in line 20 results in a display

of AD1990 in line 40. '

* With string variables, * +’ can be used to connect two strings.

* Note here that strings cannot be assigned to numeric variables such as A, and numeric
values cannot be assigned to string variables such as AS$.
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Array Variables

Both numeric variables and string variables can store only one data item per variable. Be-
cause of this, large amounts of data are better handled using array variables {(usually referred
to as simply “‘arrays’’). Before an array variable can be used within a program, a DIM state-
ment must appear at the beginning of the program to “declare’” tc the computer that an
array variable is to be employed. '

EXAMPLE:
Declare array variable A for storage of 21 data items.

10 DIM A (20)

*The above format is used to declare “ARRAY VARIABLE NAME (NUMBER OF
ELEMENTS)".
* A declared value of 20 makes it possible to store 21 data items (see page 63 for details).

EXAMPLE:
Find the sum (X) and the sum of the squares (Y) for the following 10 data items:

10, 12, 9, 11, 13, 14, 11,12, 9, 10

The following program would be required to perform the calculation if only simpie numeric
variables are used:

10 A1=10:A2=12: A3=9: A4=11: A5=183
20 A6=14:A7=11:A8=12:A9=9:A10=10
30 X=A1+A2+A3+A4+A5+A6+A7+AB+A9+A10......Calculates sum
40 Y=A1"2+A2"2+A3"2+A4"2+A5"2+A6" 2+

A7 24+A8"24+A9" 2+A10™ 2 Calculates sum of squares

} Assigns values to each variable

The program becomes much simpler when an array is used.

10 DIM A (10)....Declares array

20 A(1) =10:A(2) =12:A(3) =2 :A(@)=11:A(()=13
30 AMB) =14:A(7) =11 :A(8)=12 . A(9=9:A(10)=10
40 X=0:Y=0

50 FOR I=1TO 10

B0 X=X+A{1):Y=Y+A(1)"2 } Calculates sum and sum of squares
70 NEXT |

} Assigns values to array

At first glance, the array may appear to be rather troublesome to use, but it actually makes
programming simpler when large volumes of data are being assigned.

ib.com manuals search engine



http://www.manualslib.com/

EXAMPLE:
100 data items

= m

Numeric variables

10 "A1=61: A2=38: A3=00: Ad4= 3? A5=99

20 AB=12: A7=17 : AB=94: A9=39: A10=75
30 Al1=24:A12=84: A13= 46 A14=18 ;: A15=55
: : TA19=91: A20="2 A
160 A76=40: A77=69 A78 51:A19=91; A20 30 Assigns values to variables /:
170 AB1=91: A82=46: A83=23 : AB4=37 : AB5=84 ir
180 A86=65: A87=23: AB8=98: AB9=51: A20=30
190 A91=57: A92=78: A93=16: A94=39 : A9 =46 E
200 A96=59 : A97=24: A28=32: A99=74: A100=47 R
210 X=A1+A2+ A3+ .....cccuu. +A49+A50 | Calculat
220 X=X+A51+A52+......... +A99 +A10p | AlcUiales sum | \
230 Y=A1"2+A2"2+......... +A39"2+A40" 2 ]
240 Y=Y+A41"2+A42" 2+ ........ +A79"2+A80" 2 Calculates sum of squares X
250 Y=Y+A81"2+A82" 2+ .......... +A99"2+A100" 2 J
Array T
10 DIM A(100) }  Declares array L
20 FORI=1TO 100 : READ A (1) : NEXT I } Assigns values. to array ' N
30 X=0:Y=0 Q
40 FOR I=1TO 100 t!

50 X=X+A(1):Y=Y+A (l)Az} Calculates sum and sum of squares

60 NEXT I ,
70 DATA 61, 38, 90, 37, 99
80 DATA 12, 17, 94, 39, 75
90 DATA 24, 84, 46, 18, 55
100 DATA 48, 65, 51, 91, 30
T a8 11,88,78  ( Daia

0 DATA 47,
230 DATA 91, 46, 28, 31, 64
240 DATA 65, 23, 98, 51, 30
250 DATA 57, 78, 16, 39, 48
260 DATA 59, 24, 32, 74, 47

A look at these programs reveals that an increase in data entails virtually no change in the
portion which calculates the sum and sum of squares. The only changes would be in lines
10, 20, and 40, where the constant would be changed from 10 to 100.

Again, the concept of the array can be better grasped by thinking of them as boxes. Previ-

ously, a simple variable was described as a single box. Arrays, on the other hand, would
be a series of numbered boxes which form a set.
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EXAMPLE:
Array A (10)

ac)|a(ny|acfac)aar|as) a)an|ace)|ace)|aqn

As illustrated above, the array A(10) actually contains a total of eleven boxes, numbered from
A(0) through A(10), with each box being capable of holding a different value. The actual term
used to refer to a box is “‘element”’. Recalling a stored value is performed by simply specify-
ing the corresponding element number,

EXAMPLE:
Recall value stored in element 4 of array A

Y=(4)
or
X=4:Y=A(X)

The value which specifies an element in an array (4 above) is called a subscript.

Until now, the only arrays covered have been those formed by a single line of elements or
“boxes’’. These are known as “‘one-dimensional’’ arrays. Arrays may also contain more than
one dimension with elements connected vertically and horizontally into two-dimensional and
three-dimensional arrays.

EXAMPLE:
DIM A (2, 3)
A(2:1) A(2,2) A 2,3
AQ2,0)) A(1,1) A(1,2) A(1,3)
A1, 0)
A(0,0) A0, 1) A(0,2) A(0,3)

The declaration in this example sets up an array of three lines and four columns, making
it capable of storing 12 different values. .
Numeric arrays and string arrays

As with simple variables, arrays can also be declared to hold strings by using the “$”’ sym-
bol following the array variable name. Again remember, numeric values cannot be assigned
to string arrays and strings cannot be assigned to numeric arrays.
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EXAMPLE:
The following procedure is used to declare an array and store the data for five individuals
and their points scored during a certain game.

String array N$(5) dectared for names
Numeric array P(5) declared for points

10 DIM N$ (5), P (5)cevvvveriiceeniiinnns Declaration of arrays to store names and points
20 FORI=1TOS5
30 READ A%, X

40 NE (1)=AS. e, Stores names to string array
50 P l)=Xorveiiriaeees Stores points tc numeric array
60 NEXT |

70 END

80 DATA SMITH, 70, BROWN, 68, JONES, 87, CARTER, 80, MILLS, 74

6-7-3 Summary

Variable Types

The three following types of variables are available for use with this unit.
1. Numeric variables (up to 12-digit mantissa) A, a, NUMBER, POINTS

2. String variables (up to 255 characters) A%, STRINGS
3. Array variables —|: Numeric array A (10), XX (3, 3, 3)
String array A$ (10), ARRAYS (2, 2)

Variable Names

* Variabel names can consist of upper, lower case or numeric characters, but a numeric
character cannot be used in the first position of the variable name (i.e. 1AE, 3BC$ are illegal).

* Reserved words (see page 400) cannot be used as the leading characters of a variable
name {i.e. RUNON, LIST1$ are illegal}.

* The maximum length of a variable name is 15 characters.

Arrays

1. Arrays are declared by DIM statements.

2. Elements described by subscripts which are integers greater than 0. Fractions are
disregarded.

3. The number of dimensions is limited by stack capacity.

4. The maximum value of subscripts is limited by memory capacity.

Variable/Array Application

1. Variables and arrays can be used jcintly by all program areas.
2. Arrays cannot be used unless first declared using the DIM statement.
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Counting Bytes Used by Variables

The following outlines the number of bytes reserved when a variable appears the first time
within a program.

e Numeric Variables

(variable name length + 12) bytes in variable area

* String Variables

(variable name length + 4) bytes in variable area and (string length + 1) bytes in string area
Areas are reserved for array variables when the array is declared by the DIM statement.
¢ Numeric Array Variables

(variable name length + 4) + (array size x 8) + (dimension x 2 + 1) bytes in variable area

EXAMPLE:

DIM XYZ (3, 3, 5, 2)
Name 0 3
Size : 4x4x6%x3=288

Dimension : 4
Calculation : (3+4) + (288 x8) + 4x2 + 1=2320 bytes

= String Array Variables
(variable name length + 4) + (array size) + (dimension x 2) bytes in variable area.

The lengths of individual strings are required in the variable area when strings are assigned
to the array.

EXAMPLE:
10 DIM AB$(3, 3)
20 AB$ (0, 0)= "k Kk kK kK"

Name 2
al). Size : 4x4=16
€ Dimension : 2

Calculations: (2+4) + 16 + (2x2) + 5 bytes

Calculating Program Length

The following shows points which must be considered when calculating memory require-
ments for programs.

Line numbers : 2 bytes per line number, regardless of number length (1 ~85535)
Commands : 2 bytes per command

Functions : 2 bytes per function

Numeric/alphabetic :

characters : 1 byte per character (spaces also counted as characters)

kg key : 1 byte per &g key operation at end of program line (for storage of line)

1 byte added to sum of the above

EXAMPLE:
10 A=SIN X

2 (line number) + 1 (space following line number) + 1(A) + 1 (=) + 2(SIN) + 1 (space)
F1IX) +1(g) + 1 =11

T]”IIS Ccalculation indicates that a total of 11 bytes are required for storage of the above program.
" The space following the line number is added automatically.
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6-8 PROGRAM SAVE AND LOAD 1
t

The following save and load procedures can only be performed when the FA-6 interface unit

is used. : ‘

6-8-1 Program Save ]

Programs stored in the memory of the unit are protected by the memory back up battery
even when the power of the unit is switched OFF. The entire contents of the memory, however,
are deleted whenever both the main power supply batteries and memory back up batteries
are removed from the unit at the same time, or when the NEW ALL command is executed.
Program area contents can be stored onto standard cassette tapes to protect against loss ,
of important data, or to make room for further programming when all program areas are full.
The following two commands are avaiiable for such save operations.

SAVE . - Saves contents of current program area. ' )
SAVE ALL : Saves entire contents of all program areas.

EXAMPLE: ' ' '
Executing SAVE in this case saves the contents of program area PO, while SAVE ALL would
save the contents of program areas PO through P9. I

SAVE [ SAVE (Saves program in pro-
gram area 0) I
g 2‘ g E y PGB (Save complete) [

Filenames up to eight characters long can also be assigned to programs stored on cassette l
tapes using the SAVE and SAVE ALL commands.

SAVE ""BASIC" [

SAVE"BASIC’ (Saves program under

filename 'BASIC™)
SAVE"BASIC" : |
Ready P@ {Save complete) 1

6-8-2 Program Verify

The VERIFY command makes it possible to verify whether or not the program saved using
SAVE or SAVE ALL was copied correctly to the casseite tape.

EXAMPLE:
Verify correct save of the program BASIC

VERIFY ""BASIC" &g

VERIFY"BASIC" (Verification of saved
program)

BASIC B (Finds specified pro-
gram and verifies)

BASIC B ) (Verification complete)

Ready FO

If the Ready prompt does not appear after some time, check whether or not the filename
entered with the VERIFY command is correct. If it is correct, adjust the volume level of the
cassette recorder being used and repeat the verification procedure. ,

PO er
Aeady

r o}

or
PD

66

Dovvnljrided from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Downl

W e = T

te

er

ng

ne
he

haded

The error message illustrated above indicates that the program was not saved correctly. In
this case, check the following items:

« Verify the program again, this time appending “‘CAS1:” before the filename (VERIFY “CAS1
: BASIC” in the above example).

* Ensure that connections between the computer and cassette tape recorder are correct and
secure.

e Ensure that the volume level of the recorder is set to in the vicinity of its maximum.

» Check whether the cassette tape is damaged.

» Check whether the recorder heads are soiled.

Note also that an error will be generated if a program exists on the tape with the same name
as that currently present in computer memory, but the contents of the two programs are
different.

* The VERIFY command automatically determines whether the program being checked was
saved using the SAVE or SAVE ALL command.

6-8-3 Program Load

Programs stored on cassette tapes using the SAVE and SAVE ALL commands can be load-
ed into the computer using the LOAD and LOAD ALL commands.

EXAMPLE:
Load the program ""BASIC” from cassette tape into memory
LOAD [xg LOAD (Program load
command)
BASIC B (Program filename)

Ready P@ (Load complete}

Note that executing the LOAD and LOAD ALL commands while programs are already stored
in memory deletes the current memory contents,

The LOAD ALL command can be used to load programs to all of the program areas (PO ~ P9).
Specifying a filename in the LOAD and LOAD ALL commands causes the unit to search for
the specified filename for loading into memory. The following table shows the relationship
between the LOAD, LOAD ALL, SAVE and SAVE ALL commands.

LOAD | LOAD “filename” | LOAD ALL LOAD ALL “filename"”
SAVE o x X x
SAVE “filename” o 0 x x
SAVE ALL X x o] X
SAVE ALL “‘filename” X x o) o

NOTE: o
See PART 7 PERIPHERAL DEVICES for details on using the SAVE and LOAD commands.
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A variety of peripheral devices are available for connection to this unit to provide even more
computing power.

System Configuration

FX-850P/FX-880F

8KB RAM 32KB RAM
?xpansion pack 5 & expansion pack

RP-8) (RP-33)
Data recorder . 7
Interface unit Personal computer, etc.
TT1 FA9 MD-100 E
¢ . PB-1000 .
T (8B (PK7) RS-232C interface |_| ;
Printer interfface | 00— :
— g =g|
' ' FA-6 [— @h .
E (SB‘43) Eggu =an . .
FX-850P/FX-B80P - -
S| ]
(FP-100) ' 07 — g i ¢
y P-40
- 4-color plptter—printer Char(aFcter gnrinter [} ( '
Graphic printer, etc. . i

7-1 CASSETTE INTERFACE UNIT FA-6

7-1-1 Features

The FA-6 is an interface unit which makes it possible to use a cassette tape recorder as
an external data storage device. Besides a cassette interface, the FA-6 is also equipped with
an RS-232C interface and a Centronics standard printer interface.

The RS-232C interface connector, printer interface, cassette interface and an AC adaptor
jack are located on the back of the FA-6. The battery compartment is located on the bottom
of the unit. Batteries are loaded by removing the battery compartment cover and inserting -
batteries while ensuring that their polarities (@® &) are as illustrated in the compartment.
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FA-6

55—
s
\; Connector
N\
NN
|
: RS-232C
MT connector ~ connector
Printer RS8-232CfCassette switch
AC adaptor jack connector ' Power switch
X
Fé{O L] o —{ilil} [C5—

7-1-2 Connections

Ensure that the power of both the computer and the interface unit is switched OFF before
attempting connections. Once connected, power should be switched ON for the computer

- first and then the interface unit.

7-1-3 Cassette Interface

The cassette interface is used for connection of a cassette recorder to make it possible to
store programs on cassette tapes and to later reload the programs into computer memory.
Connection to the cassette tape recorder is accomplished using the optional SB-7 connect-
ing cable. The red plug is inserted into the MIC or LINE IN jack (labeling differs according
to type of recorder used) of the recorder, while the white plug is inserted into the EAR or
LINE QUT jack of the recorder. The black plug is inserted into the REM jack of recorders
equipped with a remote function.

FA-6 cassette interface unit terminals : Data recorder terminals
EARREMMIC _
- DIN (8-pin) plug .
s \ |
=1 <)

4" :
ssette cable (SB-7; optional)

EAR : Output {earphong)-- White plug
REM: Remote control - Black plug
MIC : Input {microphcne) - Red plug

alslib.com manuals search engine
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NOTE:

The remote plug is not used when the recorder being used is not equipped with a remote
function.

The recorder should be set to its RECOHD mode when performing recording of programs
or data. For program loading, set the recorder to its PLAYBACK mode after executing the
LOAD command.

Single Program Save

SAVE "file descriptor’” & (file descriptor may be omitted)
The file descriptor can contain any symbols, characters, or numbers (except quotation marks).

EXAMPLE:
SAVE “CAS0: AD1990" &g
* *CAS0:" may be omitted.

Single Program Load

LOAD "“file descriptor’” e (file descriptor may be omitted)
If a file descriptor is not specified, the unit loads the first program found on the tape.

EXAMPLE:
LOAD *"CASO0: AD1990" fxg
* ‘CASQ:"" may be omitted.

Loading/Saving All Programs

SAVE ALL “file descriptor’” [xg
LOAD ALL "file. descriptor’” [xg
The SAVE ALL command saves all of the programs stored in program areas P0 through P9
to cassette tape. LOAD ALL, on the other hand, loads programs saved using the SAVE ALL
command. The LOAD ALL command also clears any contents present in the program areas
and replaces them with the programs from the cassette tape.

} (file descriptor may be omitted)

Saving and Loading Data Bank Data

The SAVE# and LOAD# commands are used for the saving and loading of memo data
stored in the DATA BANK. The procedure for using these commands is identical to that
described for SAVE and LOAD above.

Saved File Verification

The VERIFY command checks whether the program or data saved to the cassette tape
matches exactly the current memory contents.
VERIFY "“file descriptor’’ {file descriptor may be omitted)

Tape Recorder Operation

The recorder should be set to its RECORD mode before the SAVE command is executed.
For program loading, set the recorder to its PLAYBACK mode and then execute the LOAD
command. '

The SAVE, SAVE ALL, LOAD, LOAD ALL, SAVE #, and LOAD # commands cannot be used
in the CAL mode or within programs. They can, however, be used during manual operations
in the BASIC mode.

* See PART 9 FILE HANDLING FUNDAMENTALS for details on file descriptors
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RS-232C Switch

Specifications

Transmission speed
Parity bit
- Character bit length
- Stop bits
CTS signal control
DSR signal control
CD signal control
Busy control

Pin Configuration

Communication method

‘Input/output code system ;

7-1-4 RS-232C Interface

Start-stop {asynchronous) full-duplex mode only

The RS-232C interface can be used for data communications after the RS-232C/Cassette
switch is set to RS-232C.

150, 300, 600, 1200, 2400, 4800 baud

Qdd, Even,

7 or 8 bits
1 or 2 hits

None

Control/no control

Control/no control

Control/no control
XON/XOFF control/no control
SI/S0 control/no control

'I;]%rrr:g;e:l Signal name Pin connection o

1 FG

2 TXD OUTPUT
3 RXD INPUT

4 . RTS OUTPUT
5 CTS INPUT

6 DSR INPUT

7 GND

8 DCD INPUT

9 NC 1 13

10 NC

11 NC <

12 NC @ o.o.o.o.o.o.c...:: .j

13 NC

14 NC

15 NG 2 14

16 NC

17 NC

18 NC

19 NC
20 DTR OUTPUT
21 NC
22 NC
23 NC
24 NC
25 NC
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7-1-5 Centronics Interface (Printer Interface) j 7
General ' | %ﬁ
The Centronics interface is used to output data processing results or program lists to a printer. .
Any Centronics printer can be connected to the computer via the FA-6 interface unit. gr
Pin Configuration Gi
L‘cﬁmg;ar' Signal name - Pin Connection 7-
1 PSTB ér'
2 FDBO P
3 PDB1 I —————==—-= ‘ r
4 PDB2 (3
5 PDB3 \ / ct
6 PDB4 1‘ 11 - - 7
7 PDB5 | : ‘—J | ‘
8 PDB6 o = i e Tt
9 PDB7 s
10 NC
11 BUSY
12 NC 14 = e —-—8
13 NC
14 GND
BASIC Printer Commands
Command : Function
LLIST Outputs program contents to prinier
LPRINT Outputs specified characters to printer
TAB Outputs spaces up to a specified position to printer
PRT ON Mode _
Setting the unit to the PRT ON mode ( &=3(7]) and then executing the PRINT, LIST or VARLIST
commands prints out the results of such command execution and object data specified by
the TRON command on the printer. Including [#)(0)(®)(E}(7] within a program prints out all
contents of subsequent print commands. The PRT ON mode can be canceled by or
Mm@ DEE] (PRT OFF).
* See the FA-6 manual for details on its proper operation. 7
F
L
T
L
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7-2 PLOTTER-PRINTER (FP-100)

The FP-100 is a four-color plotter-printer capable of printing on A-4 size paper.

The FP-100 has both a character mode and a graphics mode which makes it possible to
print on virtual any type of computer output.

Character mode : Program lists, calculation results

Graphics mode : Graphics produced by graphics commands

7-2-1 Specifications

4-color printing in black, red, blue, green
Character effects : [Halics

Print resolution : 0.1mm/step
Paper width : Postcard size to letter size
Character size : 1.0mm x 1.2mm (S0, 0) ~ 16.0mm x 19.2mm (815, 15); 256 types

7-2-2 Connections

This unit is connected to FP-100 via the FA-6 interface unit and PK-7 printer cable.
* Use only CASIO PK-7 printer cable

ooo =]

L oo [m]m]
Q oo

Ooaoo—— 1
Dooo oo

apo oo
Do

e} o | e |
FX-B50P/FX-8B80P FAB

7-2-3 Data Printing .

Program lists are output to the printer using the BASIC LLIST command. Executlon of the
LLIST command prints out the currently accessed program.

The LPRINT command is used to print out data within a program, while execution of the
LLIST# command in the BASIC mode ( @ (1) ) prints data bank contents.

" See the FP-100 manual for details on its proper operation.

ib.com manuals search engine
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7-3 CHARACTER PRINTER (FP-40) 7.

The FP-40 can be used to print out data or program lists of programs written on the computer. Th

* Addition of an optional interface pack also makes it possible to use the FP-40 with PB-100 RA

series and PB-700 series computers. ' qu

_ (P

7-3-1 Specifications | (P
Print methed : Thermal print system (non-impact)

Columns  : 40 standard (normal mode) 7-

80 maximum (80CHR mode)

Print speed : Approximately 0.65 lines/sec (normal mode) 0
Paper feed : 1/6 inch or 1/9 inch
Roll paper : Width 112mm, o.d. 30mm maximum; thermal paper (TRP-112)
7-3-2 Connection
This unit is connected to the FP-40 via the FA-6 interface unit, PK-7 printer cable, and SB-43
interface pack.
0
— _?I
gEEE"™ oeg L

FX-850P/FX-880P

* See the FP-40 manual for details on its proper operation.
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7-4 RAM EXPANSION PACK (RP-8 (8KB)), (RP-33 (32KB))

This unit comes equipped with a standard RAM of 8K bytes (FX-850P), 32K bytes (FX-880P).
RAM expansion packs are also optionally available for larger programs and for handling larger
quantities of data. Addition of the RP-8 RAM pack expands memory capacity to 16K bytes
(FX-850P), 40K bytes (FX-880P), while the RP-33 RAM pack expands memory to 40K bytes
(FX-850P), 64K bytes (FX-880P).

7-4-1 Expanded Memory Map

0000
SYSTEM AREA
0B80 _
STRING VARIABLE DATA
VARIABLE FREE AREA FX-850P: 1536 bytes with RP-8
(Capacity checked by FREQ) 8192 bytes with RP-33
FX-880P: 8192 bytes
NUMERIC VARIABLE DATA
VARIABLE TABLE
PO AREA
P1 AREA
User's :
area
F9 AREA
DATA BANK AREA FX-850P: 11728 bytes with RP-8
29648 bytes with RP-33
1 FX-B80P: 29648 bytes with RP-8
54224 bytes with RP-33
FREE AREA
(Capacity checked by FRE1)
CONTROL AREA

ib.com manuals search engine
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7-4-2 Handling RAM Packs

Preparation :
Static electrical charges can damage internal circuitry of RAM packs. Be sure fo touch a
door knob or some other metal fixture to discharge static electricity before handling RAM

acks.
P Screws

Procedure ' 5
(1) Switch the power of the unit OFF. o ]

(3) Remove the back cover of the unit after remov-
ing the two screws holding it in place. ‘

l— P button

Socket PCB pad

@ Insert the RAM pack into the socket provided in b ] _ o
the unit and fasten it in place using the three
screws provided.

* Never touch the RAM pack connector or PCB pad.

o
a

g 0
im g [
———

% o000

QL 7
L

(3) Replace the back cover of the unit and fasten it )
in place using the two screws. |
(5) Switch the power of the unit ON and press the
P button. Next, press the ALL RESET button and Q

switch the power of the unit OFF and then ON
again.

* Failure to press the P button and ALL RESET button after inserting or removing the RAM L

pack can result in altered unit memory contents.
* Dirt, dust, or finger prints on the RAM pack connector or PCB pad can result in poor con- 5 i

nection and malfunction. Never touch connectors.
* Be sure to store RAM packs in their origina! cases when removed from the computer and

store in an area free of dirt or dust.
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PB-100 SERIES COMPATIBILITY

This unit is capable of loading data and programs written for the PB-100 series™ computers
and of executing PB-100 programs. Certain special commands are required, however, to
allow program compatibility.
* The PB-series includes the following models:
PB-100, PB-100F, PB-110, PB-220, PB-240, PB-410, FX-720P, FX-730P, FX-770P, FX-785P,
FX-79CP

: :
- 81 PB-100 SERIES PROGRAM INPUT/EDITING

The following conversions are required to allow execution of PB-100 series programs on this
unit. :

PB-100 SERIES
STAT, STATLIST, STATCLEAR

EOX, EQY
PUT, GET Change using OPEN "‘CAS0:”
_ Example 1;: PUT$—~OPEN "“CAS0:" FOR OQUTPUT AS#1:
o PRINT # 1, A$:CLOSE
‘ Example 2: GET$—0PEN "“CAS0:” FOR INPUT AS#1:
INPUT #1, A3:CLOSE

FX-850P/FX-880P

Use library function or create a program.

S L= <=, =<
ving the RAM: | = >, <>
It in poor con-: | ¢ N

K PI

computer and;

It is recommended that the following command conversicns also be performed to ensure com-
patibility between PB-100 series programs and FX-850P/FX-880P programs.

Downlpaded from Www.l\/lanialslib.com manuals search engine

PB-100 SERIES COMMANDS

FX-850P/FX-880P COMMANDS

VAC CLEAR

IF~;~ IF~THEN ~
CSR LOCATE or TAB
KEY, KEYS INKEYS

RND ROUND

MID (location, number of characters)

MID$ ($, location, number of characters)

GOTO (numeric expression),
GOSUB {numeric expression)

ON~GOTO, ON~GOSUB

MODE 4/5/6

ANGLE 0/1/2

MODE 7/8

LPRINT
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Though direct input of PB-100 series characters is not possibie with this unit, they can be The
displayed using the CHR$ function.
EXAMPLE:

Display =
PRINT CHR$ (&HE1)

See CHARACTER CODE TABLE on page 395 for details on character codes.
NOTES

* A space must be included before the THEN of an IF ~ THEN statement when the character
preceding the THEN is alphabetic.

Example: IF3=ATHEN — IF3=A_ THEN

¢ The jump destination of a GOTO or GOSUB statement must be enclosed in parentheses
when it is an expression beginning with a numeric value.

Example: GOTO 10 A — GOTO (10%A)

* A space must be included before the TO in the TO portion of a FOR ~NEXT loop when
the initial value is represented by an alphabetic character. * A

Example: FORA=BTOC — FORA=B..TOC

The
¢ An INPUT statement followed by a comma will not produce a question mark as a prompt.

The question mark is displayed only when the INPUT statement is followed by a semicolon. EX!
DIV
DIV
DEF
DIV
8-2 PB-100 SERIES PROGRAM EXECUTION
8-2-1 DEFM Mode "
The PB-100 series uses variables A~ Z and A$ ~ Z$ as arrays. The DEFM mode can be used 8-2
when executing PB-100 series programs on this unit to use A~Z and A$~Z$ in the same § Wh
manner as PB-100 series computer. (B] (E] [F) (M) number of variables to be expanded @ - the
performs variable expansion as PB-100 series computers. ? is 5|
* PB-100 series programs which use DEFM arrays should always be executed in the DEFM § mer

mode. ‘
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The variables for this unit become as follows when DEFM mode arrays are used.

DIM mode variables

A (0) ' - A

A (1) B (0) - B

A (25) B (24) Ny

A (26) B (25) - A(0)
A @7) B (26) - A1)
AS (0) | - A$
AS (1) 8% (0) ~ B$
AS (25) B$ (24) - 7$
A$ (26) BS (25) ~ A$ (0)

A$ (27) B$ (26) ~ A$ (1)
* A and A$ are independent of each other

The DEFM mode is canceled by declaring an array using the DiM statement or by DIM [exd,

EXAMPLE:
DiM A (m, n, 0) g Declaring 3-dimensional array A {m, n, 0)
DIM [exg Only cancels DEFM mode.

At this time, variables A( ) and A$( ) are erased.

DIM mode  —~ DEFM mode r pp. o nnot be used within a FOR~ NEXT 0op.

DEFM — DEFM n [

" n : number of variables t0 be expanded

DEFM mode — DIM mode }

8-2-2 Using DEFM Statement Arrays

When defining arrays using the DEFM statement, a variable area should be reserved for
the variables used. Failure to do so will result in an OM error (memory over error) when DEFM
is specified or when the program is executed. Should an OM error occur, the CLEAR state-
ment must be used to reserve a variable area before the next DEFM specification. The fol-
lowing shows calculation of the required variable area size.

$ variable . 62 + 3 (bytes)

A~2Z variables : (8 + 4) x number of variables (bytes)

A$~Z$ variables . (8 + 5) x number of variables (bytes)

Variable expansion ¢ 7 + 8 x number of variables to be expanded + 7 + 9

x number of variables to be expanded
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8-2-3 DEFM Mode Displays @

Using the DEFM specification in manuai (direct key input) execution displays the number
of variables in the DEFM array. This DEFM display does not appear when DEFM is specified
within a program.

EXAMPLE:
@@@@@ A--Z.E8 DEFM B
@@@@10@ A--2:28B DEFM: 1@

8-2-4 CLEAR Command, DIM Command, DEFM Command
In DIM Mode and DEFM Mode

Executing the CLEAR statement with this unit clears the contents of variables and reserves 8-
a variable area. Executing this command in each mode produces the following results.

The
Operation DIM Mode DEFM Mode _ files
GLEAR
e e Delet iabl t Delet iable contents PBI
(UBO) eletes variable contenis eletes vari nten i
| Deletes variable contents and Deletes variable contents, can-
wr ¥ variable area g | reserves variable area cels DEFM mode and reserves EX
variable area /
Exe
Enters DEFM mode and internally] Displays number of arrays when
@) [E) A MW &= executes ERASE A, A$:DIM A(),| executed manually B
AS()
©) (0 &) B3 Executes DIM ggr;‘cgellzsp?il;hd and executes
* DEFM specification is not required for FX-790P and FX-730P programs which employ DIM statements.
| P
8-3 LOADING PB-100 SERIES PROGRAMS | n
The following commands are executed in the BASIC mode to load PB-100 series programs "
from cassette tape. ' 8-!
PBLOAD :  Program file .
PBLOAD ALL : All files 1 PB

Executing these commands loads the programs and automatically modifies them to allow
execution on the computer.

EXAMPLE:
PBLOAD from a cassette tape contalmng the following programs:

TEST 1 (memo file)
TEST 2 (data file)
TEST 3 {(all files)
TEST 4 (program file)

80

DownlpLided from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Downl

» number
specified

reserves
resuits.

~
-]

lS, can-
Serves

ys when

utes

atements.

rograms

to allow

paded from

FELDORAD®ES @E G D4 S

TESTI MF

TESTE VF Search
TEST3 AF

TESTA4 PF Lead
EﬁﬁzgrtinZF.. Code conversion
Ready Po ° ok

8-4 READING PB-100 SERIES DATA

The following commands are available for reading of PB-100 series data files and DATA BANK
files: _

PBLOAD# {DATA BANK file)

PBGET (data file)

EXAMPLE:
Execute PBGET for filename TEST 5 containing the data $, A, B, C, D.

FPFEOEDMS DEGE DS ES B
TESTS VF

GET $.4datasa
Converting. ..

Convertinsg. ..

Ready P@

* Program, data, DATA BANK data, and all files saved to cassette tape using this unit can-
not be read by PB-100 series computers.

8-5 COMMAND FORMAT

PBLOAD H? H [‘“filename’’]

1. 0 : positive phase 1 : reverse phase (default = positive phase)
Attempt using the phase which is opposite the current setting if problems are experienced
during PBLOAD operations. .

2. This command loads file under the specified filename into the current program area.

3. This command must be executed in the BASIC mode.

4. Execution of this command reads the specified program from tape and converts it from
PB-100 series format to FX-850P/FX-880F format.

5. Execution of this command can be terminated at any time by pressing the =g key.

B1
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0
1

H

PBLOAD ALL H H [*‘filename’’]

1. This command loads all files under the specified filename into program areas P0 through
P9.
Operation is identical to PBLOAD.

{?H [“filename”] [, M]
1. This command reads the data under the specified filename into the DATA BANK.

PBLOAD #

2. The [, M] specification appends the read data to the end of the data currently stored in 9-1
the DATA BANK.
Operation is identical to PBLOAD. Besid
0 sette
PBGET “1 H [‘“filename’’] other
and L
1. This command reads the data file contents under the specified filename and assign them * Dev
to $ variable, A( ) array, or A$( ) array. When
2. String data and numeric data are automatically assigned to the proper corresponding array. whett
3. This command can be executed in both the BASIC mode and CAL mode, but must be specil
preceded by array declaration using the DIM statement or DEFM statement.
4. Data are automatically converted (Converting---displayed) before being assigned to
variables.
NOTES

* Suspending execution of PBLOAD, PBLOAD ALL, PBLOAD #, and PBGET using the
key and then resuming operation should be avoided.
* A PO error (program error) or DA error (data error) is generated when program or data

load is unsuccessful using a PB command. * File
* The following variables are used as work areas when any of the PB commands are executed: . Once
' : the fili

a,bcdefghijklmn,

0,p,qnstuvwxy .|. %:_hara
a$, b$, c$, d$, e$, 1$, g8, h$, i$, j$, k$, 13, m$, n$, | Theu
03, p$ On(lj:
¢ STAT, EOX, EQY, PUT and GET commands are converted to the code ??? when loaded } 22@
to a PB series computer. Executing programs with this code generates an SN error (syntax
error). See section 8-1 for details on manual conversion of code ??7?. | °File
* Execution of a PB command while in the PRT mode (PRT symbol on display) automatically |} A il
cancels the PRT mode. the ¢
paran
9.2
9-2.1

The f
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_PART 9

FILE HANDLING FUNDAMENTALS

9-1 FILING DEVICES

Besides execution of programs currently stored in memory, this unit can aisc employ cas-
sette tapes for data and program storage. Data and programs can also be exchanged with
other devices via a communications circuit. The OPEN, CLOSE, PRINT #, INPUT #, SAVE,
and LOAD commands are used for these purposes.

s Device Names

- When using the commands noted above for file interchanges, it is first necessary to specify
whether cassette tape or the communications circuit is to be employed. This is known as
specifying a “device name”’. The following table shows the available device names: -

DEVICE NAME MEANING
CASD: Cassette tape recorder {positive phase)
CAS1: Cassette tape recorder {reverse phase)
COMO: Communications circuit (RS-232C)

* Filenames

Once the device to be used is determined, the next thing to do is assign a “filename™ to

the file. A filename can be any combination of numeric and alphabetic characters up to eight

characters in length.

The unit automatically disregards any filename input exceeding the first eight characters.

* Only one file can be open at any time. A program or subroutine, which successively opens
and closes files as they are required, should be prepared when multiple files need to be
accessed.

¢ File Descriptors -

A “file descriptor” is actually a combination of a device name and filename. When using
the communications circuit, the file descriptor also specifies various communications
parameters in addition to the device name and filename.

9-2 FILE DESCRIPTORS

9-2-1 Cassette Tapes
The following shows the file descriptor when a cassette tape is used for file storage
. CASO0: (S)

filename
CAS1: (F)

. lanualslib.com manuals search engine
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CASO : Positive phase @F
Phase specification A
CAS1 : Reverse phase E
: ' C
‘ S : 300 baud (300 bits/second)
Speed specification ®L
‘ F : 1200 baud (1200 bits/second) 7
' 8
| EXAMPLE 1: @<
Reading - data of a file named TEST, at positive phase, 300 baud )
OPEN "*CASO : (S) TEST”" FOR INPUT AS #1 2
The file descriptor in this case is CASO : (S) TEST. ®¢
EXAMPLE 2: ¢
Writing data to a file named SAMPLE, at positive phase, 1200 baud C
SAVE ““CASO : (F) SAMPLE"’ P
The file descriptor in this case is CASG : (F) SAMPLE. ®L
£
EXAMPLE 3:
Reading of a program under the filename AD1990 I\
LOAD ‘*AD1990" @C
This is the same as LOAD ""CASO : (F) AD1920" (
: p
The file descriptor commands which can be used as outlined above are: ®F
OPEN, LOAD, SAVE, LOAD#, SAVE#, and VERIFY
* CASO : and CASH1 : specify the read phase (positive/reverse) of data recorded on taps.
CASO : is generally used, but CAS1 : can be used for certain tape recorders.
* An attribute is automatically assigned when a program or data is written to cassette tape.
Attributes can be checked when the tape is read. p
@
ATTRIBUTE 'MEANING k
B Binary file (program file) ¢
A All file (program file saved using SAVE ALL command)
s Sequential file (data file, memo file, or program file saved in ASCII format)
9-2-2 Communications Circuit )
The file descriptor for communications circuit data interchange is as follows:
COMO : [[Speed], [Parity], [Data], [Stop], [CS], [DS], [CD], [Busy], [Code]] P
ar

(1) Speed (baud rate : data transfer speed)

: 4800 baud (4800 bits/sec)
: 2400 baud (2400 bits/sec)
: 1200 baud (1209 bits/sec)
600 baud (600 bits/sec)
300 baud (300 bits/sec)
150 baud (150 bits/sec)

NOTE: 2400 (5) or less should be specified when the communications circuit is specified
using the OPEN statement.

= N W koD
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(2 Parity (parity bit : check bit for data send)
N : No parity bit
E : Even parity
O : Odd parity

(3@ Data (data bit : number of bits representing one character)

7 : JIS 7 bit (7 bits/character)
8 : JIS 8 bit (8 bits/character)

(@ Stop (stop bit : bit (s) at end of a character signifying character end)
1 : 1 bit
2 : 2 bits

(5 CS (Clear to send (CTS) : control function to inform partner device whether or not data
can be sent)

C : Used — The sending device waits until CS is ON.
N : Not used

® DS (Data set ready (DSR) : function to inform normal operation of partner device)

D : Used — An NR error is generated when data are received while DS is OFF. When
sending, the device waits until DS is ON.
N : Not used

(@ CD (Carrier detect (CD) : function to inform partner device ready to receive data)

C : Used — An NR error is generated when data are received while CD is OFF.
N : Not used

(8 Busy (Busy, (XON/OFF), function to temporarily suspend data send)

B : Used — A send suspend request is sent to the partner device when the remaining
number of characters to be read at one time is less than 64 during data receive. Dur-
ing data send, send is temporarily suspended when a send suspend request is received
from the partner device. Sending is resumed upen a send start request.

N : Not used

® Code (Input/Qutput code system (SI/SO) : Used to send character expressed as eight
bits when data bits specified as seven)

8 : Used — This function is only applicable when the data bit parameter (above (3)) is
specified as seven bits. The SO code (0EH) is sent before codes 804 or higher in this
case to enter the SO mode. Codes 7FH or lower are sent preceded by the Sl code
(OFn) to enter the SI mode.

The 8 specification should be used whenever it is necessary to send data with codes
B0H or higher as 7 bit data.
N : Not used

Parameter Default Values

COMoO : 2,E, 8 1, N,N,N,B, N
Baud rate : 300 baud (300 bits/sec)
Parity » Even

Data bits : 8 bits
Stop bit : 1 bit

Cs : Not used

DS : Not used

CD : Not used

Busy : XON/XOFF
Code . SI/SO - Not used

ib.com manuals search engine
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EXAMPLE 1:
Send the character string noted below to RS-232C using the parameters listed.

Baud rate : 300 baud - 2

Parity : Even > E
Data bits : 8 bits - 8
Stop bit : 1 bit > 1

CSs : Notused > N
DS : Not used > N
CD : Notused - N
Busy : Used > B

Shift infout : Not used - N

10 OPEN "COMO:2,E, 8,1, N, N, N, B, N"" AS #1
20 PRINT #1, ""HELLO.”
30 CLOSE

EXAMPLE 2:
Receive character string from RS-232C as above.

10 OPEN “COMO: 2, E, 8,1, N, N, N, B, N AS #1
20 INPUT #1, A$
30 CLOSE

* Communications are performed via the RS-232C terminal.
* Data interchange is performed using a full-duplex (both sides can communicate simultane-

ously, as with a standard telephone), start-stop system (typical computer communications
system, also known as asynchronous).

86
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COMMAND REFERENCE

FORMAT ELEMENTS

The method for entering statements is explained below.

* Words in bold type are commands or functions, and they must be entered as shown.

* Braces indicate that one of the parameters enclosed must be specified.

¢ Commas contained in braces must be written in the position shown.

*» Brackets indicate that the parameters enclosed may be omitted. Brackets themselves are
not entered.

* An asterisk indicates that the term preceding it may appear more than once.

* Numeric expressions—Constants, expressions, and numeric variables (e.g. 10, 10 + 25,
A, unit cost * quantity)

* String expressions—String constants, string variables, and string expressions (e.g. “ABC”,
A%, and A$ + B%)

* Expressions—General term for numeric and string expressions

» Arguments—Elements used by commands and functions

*P...oceu. Can only be executed in a program.
*M......... Can only be executed manually.
*A........ Can be executed both manually and in a program. -
*®......... Function instruction that can be executed both manually and in a program.
Example: MID$ function -
MID$ ( string array . position [ . number of characters | )

String expression Numeric expression Numeric expression

The term “'string expression”” under “string array”’ describes that array. Likewise, ‘“numeric
expression’’ under “position” and ‘‘numeric expression’’ under “number of characters” are
descriptors. Also, since the comma and number of characters are enclosed in brackets, they
may be omitted.

Example: GOSUB Statement

branch line number
Line number

GOSsuB

# program area number
Single character; 0~9

This example illustrates two descriptors for GOSUB: the line number of the subroutine to
which the program branches and filename to which the program branches.

87
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' MANUAL COMMANDS

| PURF
PASS °

' FORR

: EXANR

PURPOSE: Specifies or cancels a password. EXPL

FORMAT: PASS  ‘“‘password’ 1. De

String expression '\{a

EXAMPLE: PASS "TEXT” ‘ 2 stHa

PARAMETERS: 1. Registering a single password makes it the password for all program 3
areas (PO ~ P9) and for DATA BANK function. 4
2. The password must be a string of 1 ~ 8 characters. 5. Atl
6
7

3. All characters after the first 8 are ignored when 9 or more characters

are entered. . Th
EXPLANATION:
1. The password is used to protect programs and DATA BANK data.
2. The password can be registered in both the CAL mode and BASIC mode. E
3. Executing this command registers a password when no password previously exists. C
4., Executing the PASS statement using a previously registered password cancels the pass-

word. Specifying a password that is different from that registered, results in a PR error.
. The following operations and commands cannot be executed when a password is |

registered: . PUR

Program write

MEMO IN mode specification

9]

MEMO search FOR
LIST, LLIST, LIST ALL, LLIST ALL, LIST#, LLIST#, NEW, NEW ALL, NEW # EXA
EDIT PAR

" SAVE, SAVE# to RS-232C
SAVE, SAVE # to casseite tape in ASCII format

6. Executing SAVE and SAVE ALL to cassette tape applies the password to the saved
program.

7. Loading a program (using LOAD or LOAD ALL) which is protected by a password into -
the computer causes the password of the loaded program to be registered as the com- f
puter password. A PR error is generated when the current password differs from the pass- i
word of the ioaded program. :

B8
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NEW [ALL] | Y

PURPOSE: Deletes a program.
FORMAT: NEW [ALL]
EXAMPLE: NEW

EXPLANATION:

1. Deletes the program in the currently specified program area when ALL is omitted.
Variables are not cleared.

2. “Ready Pn’’ is displayed on the screen after the program is deleted, and the computer
stands by for command input.

3. All files that are currently opened are closed.

4. This command cannot be executed for program files that are protected by a password.

5. Attempting to use this command in the CAL mode results in an FC error,

6. Specifying NEW ALL clears the programs in all program areas and all variables.

7. This command cannot be included within a program,

CLEAR ?

PURPOSE: Clears all variables and determines the variable area size in accordance
with the parameter entered. Also closes any files that are open.

FORMAT: CLEAR [variable area size]

EXAMPLE: CLEAR 400

PARAMETERS: variable area size: Numeric expression
Determines the areas used for variables. The initial setting when ALL
RESET is executed depends upon total memory capacity.

MEMORY CAPACITY VARIABLE AREA SIZE
FX-850P Less than 32KB 1536 bytes
32KB and over 8192 bytes
~ FX-880P , 8192 bytes

EXPLANATION:

1. Clears all variabies.

2. Closes all open files and clears the FOR ~NEXT and GOSURB stack.
3. Variable area cannot be set during program execution.

SEE: FRE

anualslib.com manuals search engine
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MEMORY MAP

0000

0B80

User's
area

System area

RAM area for stack

Character variable data

} Variable free area
1 (capacity can be referenced using FREDQ)

Numeric variable data

Variable table

PO area

P1 area

P9 area

DATA BANK area

Free area

(capacity can be referenced using FRE1) -

Program control area

} 768 bytes

Variable area
{capacity can be referenced
using FRE2)

EXPANDED MEMORY CONFIGURATION (UNIT=BYTES)

FX-850P FX-880P

FRE 1 3536 ) 21456

Standard FRE 2 1536 8192
User's area 5072 20648

RP-8 RAM FRE 1 11728 29648
expansion pack FRE 2 1536 8192
User’s area 13624 _ 37840

RP.33 RAM FRE 1 29648 54224
expansion pack FRE 2 8192 _ 8192
User's area 37840 62416

FRE 1 capacity value is when no programs or DATA BANK data are stored.
FRE 2 capacity can be changed using the CLEAR command.

20
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STACK AREA

. For file opened using OPEN statement
/O BUFFER Capacity: 298 bytes (cassette tape) or
42 bytes (RS-232C)

CHARACTER OPERATION STACK—

U

For character operations

nced
STACK FREE AREA
768 )
b —] . . .
ytes DATA STACK For. confirmaticn of operation and array
variable contents
FOR STACK — For FOR loop executicn

Capacity: 26 bytes/loop

For GOSUB branching

GOSUB STACK Capacity: 8 bytes/branch

FRE

PURPOSE: Returns memory area size in accordance with argument.
FORMAT: FRE ( argument )

Numeric expression
EXAMPLE: PRINT FRE 0
PARAMETERS: argument: Integer in the range of 0 < argument < 3
EXPLANATION:

1. parameter=0 : Returns unused memory in variable area in byte units
2. parameter=1 : Returns unused memory in program or in DATA BANK area in byte units
3. parameter=2 : Returns overall variable area in byte units

SEE: CLEAR
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LIST [ALL] .

Iml

PURPOSE: Displays all or a part of the currently specified program. PURI

FORMAT: ' [ start line number ] [ - [ end line number ] ] - FORI
LIST Line number Line number
[.]
[ALL] EXAI
PAR
EXAMPLE: LIST 100
LIST 100 - 300 EXP'
LIST - 400 1. El
LIST | Tl
PARAMETERS: 1. start line number: Integer in the range of 1 = line number = 65535 pt
_ (first line number when omitted) 2. U
2. end line number: Integer in the range of 1 < line number =< 65535 | et
(end line number when omitted) di
EXPLANATION: 8. ::
1. Displays the currently specified program in the range specified by the fine numbers. T
2. A minus sign must be used as the delimiter between line numbers. g T
3. The following five examples illustrate specification of the display range. 6. T
a) LIST exg (All lines from beginning of program) )
b) LIST 30 &e (Line 30) SEE
¢) LIST 50 - 100 (Lines 50 through 100) '
d) LIST 200 - &4 (From line 200 through end of program)
e) LIST - 80 Exg (From beginning of program through line 80)

4. Using a period in place of the line number displays the most recently handled (i.e. written,
edited, executed). If a program is halted during execution by an error, executing “‘LIST .”
displays the line in which the error was generated.

5. When the specified start line number does not exist, the first line number above that spec:-
fied is taken as the start line number.

6. When the specified end line number does not exist, the greatest line number not exceed- PUI
ing that specified is taken as the end line. EX,
7. The start line number must be smaller than the end line number. EX|

8. LIST command execution can be halied by pressing the [ key.

9. Press the 22 key to momentarily halt LIST command execution. To restart execution, press
the EBxg key or one of the alphanumeric keys.

10. The computer stands by for command input after the program list is displayed.

11. This command cannot be used when a password is registered. -

12.This command cannot be used in the CAL mode.

13. Specifying ALL displays all programs in sequence from area PO through P9.

SEE: EDIT, VARLIST, LLIST

92
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EDIT

PURPOSE: Enters the BASIC edit mode.

FORMAT: [ start line number ]
EDIT - -
Line number or period

[-]

EXAMPLE: EDIT 100

PARAMETERS: start line number: Integer in the range of 1 =< line number < 65535
' (first line number when omitted)

EXPLANATION:

. 1. Enters the BASIC edit mode and displays the program from the specified line number.
; _ The cursor is displayed and editing becomes possible when either the [& or &) key is
der < 65535 .  pressed. _ :
hen omitted) © 2. Using a period in place of the line number displays the most recently handled {i.e. wriften,
ser = 65535 edited, executed). If a program is halted during execution by an error, executing “EDIT .”’
hen omitted) displays the line in which the error was generated. _
8. When the specified start line number does not exist, the first line number abeve that speci-

fied is taken as the start line number.

. This command cannot be used when a password is registered.
. This command cannot be used in the CAL mode.
. This mode is canceled by pressing the fm key.

SEE: LIST, LLIST

2 numbers.

gy N

i (i.e. written, ®
ing “LIST ."" . VARLIST
ve that speci-
r not exceed- PURPOSE: Displays variable names and array names.
EXAMPLE: VARLIST
EXPLANATION:

!acution press 1. Displays all currently existing variable names and array names.
i ' 2. Press the Z5 key to momentarily halt VARLIST command execution. To restart execution,
press the g key or one of the alphanumeric keys.

SAMPLE
EXECUTION: VARLIST [

llayed.
|

A AB R ACS()

This command displays all variabie names and array names currently
stored in memory.
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RUN _ K

PURPOSE: Executes a program. PURF
FORMAT: RUN [ execution start line ] EXAM
Line number EXPL
EXAMPLE: RUN 1. Sw
RUN 100 2. All
PARAMETERS: start line number: Integer in the range of 1 = line number = 65535 ;':I
EXPLANATION: 3. Th
1. Execution starts from the beginning of the program when the line number is omitted. is
2. When the specified start line number does not exist, the first line number above that speci- ]
fied is taken as the start fine number. ) SEE:
3. This command closes all files that are open. : _ SAM
4, Variable and array values are not cleared. i EXE(
5. This command cannot be used within a program. ' '
8. This command cannot be used in the CAL mode.

SAMPLE PROGRAM:

RUN 100

Executes program from line number 100.

94
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TRON | ®

PURPOSE: Specifies the trace mode.
EXAMPLE: "TRON
EXPLANATION:

1. Switches the trace mode ON and TR appears on the display.

2. All subsequent program execution is accompanied by a display of the area’name and line
number. The first two lines are displayed, and execution is suspended.
Program execution can be resumed at this time by pressing [xd.

3. The program stays in the TRON mode until the TROFF statement is executed or the power
is switched OFF.

SEE: TROFF
SAMPLE
EXECUTION:  TRON &8
RUN &g
CAPS BASIC DEG TR STOP
RUN
PB-10

P represents currently specified program area and 10 currently executed
line number.

TROFF ?

anualslib.com manuals search engine

PURPOSE: Cancels the trace mode.

EXAMPLE: TROFF

EXPLANATION:

Cancels the trace mode (entered using the TRON statement).
SEE: TRON '
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FUNDAMENTAL COMMANDS

| o |

END - ®
PURI
EXAI
EXPI
PURPOSE: Terminates program execution. 1. Te
EXAMPLE: END , g‘:
EXPLANATION: gn
1. Terminates program execution, and the computer stands by for command input. 3. S
2. Closes all files that are open. m
3. Variables and arrays are not cleared. 4.0
4. Any number of END statements can be used in a single program. Program execution is ex
terminated and open files are closed automatically at the end of the program even if an 5. TF
END statement is not included. pr

SAMPLE PROGRAM:

SAM

10 FORI=1TO 20

20 IF 1>10 THEN END
30 PRINT | ;

40 NEXTI

Displays values of | in FOR~NEXT loop.
Program ends when | exceeds 10.

96
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PURPOSE: Temporarily halts program execution.

EXAMPLE: STOP
EXPLANATION:

1. Temporarily halts program execution and STOP appears on the display. Execution can
be resumed by pressing [,

2. Pressing [ 2% while execution is halted by the STOP command displays the current pro-
gram area and line number.

3. Such commands as PRINT can be executed while execution is halted by the STOP com-
mand. Manual calculations can also be performed in the CAL mode.

4. Open files, variable values and array values are retained as they are at the point when
execution is halted. '

5. The STOP status is canceled when an error is generated, the mode is changed, or the
program is edited while program execution is halted.

SAMPLE PROGRAM:

10 FORI=1TO 10

20 IF 1=6 THEN STOP : PRINT
30 PRINT | ;

40 NEXT I

Displays values of 1 in FOR ~ NEXT loop.
Execution is halted when | equals 6. Next, pressing Exg resumes execution.

alslib.com manuals search engine
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GOTO I |
PURPOSE: Branches unconditionally to a specified branch destination. PUF
FORMAT: branch destination line number FOF

Line number
GOTO # program area number
Single character; 0~9 :
SAMPLE: GOTC 1000 EX2
_ GOTO #7
PARAMETERS: 1. branch destination line number: Integer in the range of 1 < line num- PAF
- ber = 65535

2. program area number: Single character, 0~9
EXPLANATION: ' : EXF
1. Specifying a line number causes program execution to jump tc that line number in the 1. P

current program area. E
2. Specifying a program area number causes program execution to jump to the first line num- 2.8

ber of the specified program area. 3. A
3. A UL error is generated when the specified line number does not exist. 4, C
SAMPLE PROGRAM: SEE

SAN

10 PRINT "'PRESS [BRK]" ;
20 PRINT "“TO HALT EXECUTION" ;
30 GOTO 10

Line 30 returns execution to line 10.
This loop continues until Y is pressed.

o8
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GOSUB ®

PURPOSE: Jumps to a specified subroutine.
FORMAT: branch destination line number
Line number
GOSUB # program area number
Single character; 0~9

EXAMPLE: GOSUB 100

GOSUB #6
PARAMETERS: 1. branch destination line number: Integer in the range of 1 =< line num-

ber = 65535

2. program area number: Single character, 0~9

EXPLANATION:

1. Program execution branches to the subroutine that starts at the specified line number.
Execution is returned from the subroutine by the RETURN statement.

2. Subroutines can be nested up to 96 levels, Exceeding this value results in an OM error.

3. A UL error is generated when the specified line number does not exist.

4, CLEAR command cannot be used within a subroutine.

SEE: RETURN
SAMPLE PROGRAM:

10 REM > %k sk MAIN % %

20 GOSUB 40

30 END :

40 REM>* * *x SUBROUTINE 15 % %
50 PRINT "SUBROUTINE 1" ;

60 GOSUB 80

70 RETURN

80 REM> % x SUBROUTINE 23 % %
90 PRINT ""SUBROUTINE 2

100 RETURN

Line 20 branches to subroutine beginning at line 40, and line 60 branches
to subroutine beginning at line 80.

89
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RETURN | ? (

PURPOSE: Returns execution from a subroutine to the main program. PUI
FORMAT: RETURN

EXAMPLE: RETURN FOI
EXPLANATION:

1. Returns program execution to the statement immediately following the statement which
originally called a subroutine.

2. A GS error is generated when the RETURN statement is executed without first executing
a GOSUB statement.

SEE: GOSUB, ON~GOSUB
SAMPLE PROGRAM:

10 REM SUBROUTINE PAl
20 - GOSUB 100
30 END
100 PRINT “'SUBROUTINE 1" EX|
110 GOSUB 200 - 7
120 RETURN ¢
200 PRINT “SUBROUTINE 2" ¢
210 RETURN 5
t
t
l

RETURN in line 120 returns to line 20, while line 210 returns to line 110.

100
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ON GOTO | - ©

PURPOSE:

FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Jumps to a specified branch destination in accordance with a specified
branching condition.

ON condition GOTO [branch [, [branch
Numeric exprassion destination] destination]]*

destination branch line number
Line number
# program area number
Single character; 0~9

Branch destination:

ON A GOTO 100, 200, 300

1. branch condition: Numeric expression truncated to an integer
2. line number: Integer in the range of 1 = line number = 65535
3. program area number: Single character, 0~9

1. The GOTO statement is executed in accordance with the value of the expression used
for the branch condition. For example, execution jumps to the first branch destination speci-
fied when the value is 1, to the second destination when the value is 2, etc.

2. Program execution does not branch and execution proceeds to the next statement when
the value of the branch condition is less than 1, or if a branch destination corresponding
to that value does not exist.

3. Up to 99 branch destinations may be specified.

SAMPLE PROGRAM

ib.com manuals search engine

10 INPUT "1 OR 2" ; A
20 ON A GOTO 40, 50
30 END

40 PRINT “ONE’' : END
50 PRINT “TWO"

Execution jumps te line 40 if 1 xg is entered or to line 50 if 2 xg is entered.
Otherwise, execution terminates at line 30.

101
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ON GOSUB 1T
PURPOSE: Jumps to a specified subroutine in accordance with a specified branch- PUI
ing condition. |

FORMAT: ON condition GOSUB [ branch [, [branch

: Numeric expression destination] destination]]* FO
destination branch line number
Branch destination: Line number
_ # program area number
Single character; 0~9
EXAMPLE: ON A GOSUB 1000, 1100, 1200 ‘
PARAMETERS: 1. branch condition: Numeric expression truncated to an integer
2. line number: Integer in the range of 1 =line number= 65535 :
. : EXi
3. program area number: Single character, 0~9

EXPLANATION: I PAI

1. The GOSUB statement is executed in accordance with the value of the expression used |
for the branch condition. For example, execution jumps to the first branch destination speci-
fied when the value is 1, to the second destination when the value is 2, etc.

2. Program execution does not branch and execution proceeds to the next statement when | EXF
the value of thie branch condition is less than 1, or if a branch destination corresponding § .71
to that value does not exist. A

3. Up to 99 branch destinations may be specified. 2. If

SEE: RETURN 1 .

SAMPLE PROGRAM: 1 3.7

| si
10 S1=0:82=0 - ! Vi
20 FORI=1TO 100 4, I
30 ON (I MOD 2)+1 GOSUB 1000, 1100 i
40 NEXTI Ce
50 PRINT “S1=""; S1 IF
60 PRINT “S2=" ; S§2 L
70 END SAN

1000 S1=S1+1: RETURN
1100 $2=52+1: RETURN

S1 calculates sum of even numbers from 1 to 100, S2 calculates sum of
odd numbers from 1 to 100.

102
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IF ~THEN ~ ELSE/IF ~ GOTO ~ ELSE °

PURPOSE: Executes the THEN statement or GOTO statement when the specified con-

dition is met. The ELSE statement is executed when the specified condi-
tion is not met.

FORMAT: condition [ THEN statement statement
IF Nomere l [ : statement] ELSE [ : statement]
umeric . . . .
expression GOTO  branch destination branch destination

destination branch line number
Line number

# program area number
Single character; 0~9

Branch destination:

EXAMPLE: "IF A=0 THEN 300 ELSE 400

IF K§="Y" THEN PRINT X ELSE PRINT Y

PARAMETERS: 1. branch condition: Numeric expression truncated to an integer

2. line number: Integer in the range of 1 =< line number = 65535
3. program area number: Single character, 0~9

EXPLANATION:

1

2.

- The statement following the THEN clause is executed, or execution jumps to the destina-

tion specified by the GOTO statement when the branch condition is met.

If the branch condition is not met, the statement following the ELSE statement is execut-
ed, or the program jumps to the specified branch destination. Execution proceeds to the
next program line when the ELSE statement is omitted.

. The format “IF A THEN ~ "’ results in the condition being met when value of the expres-

sion (A) is not 0 (absolute value of A < 1 x 10-99). The condition is not met when the
value of the expression is 0.

. IF statements can be nested {(an IF statement may contain other IF statements). In this

case, the THEN ~ ELSE statements are related by their proximity. The GOTO ~ ELSE
combinations have the same relationships.
I|F -~ THIEN IETH’EN -~ EL[SE ||F -~ THIEN ~ EL|SE ~ ELSE ~

SAMPLE PROGRAM:

10 INPUT "1 TO 9" ; A
20 IF (0<A) AND (A< 10) THEN PRINT ""GOOD!"* ELSE 10

“GOOD” is displayed for input values from 1 to 9. Re-input is fequested
for other values. '
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FOR ~ NEXT

PURPOSE:

FORMAT:

| EXAMPLE:

PARAMETERS:

EXPLANATION:

Executes the program lines between the FOR statement and NEXT state-
ment and increments the control variable, starting with the initial value.
Execution is terminated when value of the control variable exceeds the
specified final value.

FOR control variable name = initial value
Numeric expression

TO final value [ STEP  increment ]
Numeric expression Numeric expression

NEXT [Control variable name] [ , Control variable name]*
FOR I=1 TO 10 STEP 0.1

!

NEXT |

1. control variable name: Array variables cannot be used.
2. initial value: Numeric expression

3. final value: Numeric expression

4. increment: Numeric expression (defauit value = 1)

1. None of the statements between FOR and NEXT are executed and the program proceeds

to the next executable statement after NEXT when the initial value is greater than the fie

nal value.

2. Each FOR requires a corresponding NEXT.

3. FOR~NEXT loops can be nested (a FOR~NEXT loop can be placed inside another FOR-
~NEXT loop). Nested loops must be structured as shown below with NEXT appearing |
in reverse sequence of the FOR (e.g. FOR A, FOR B, FOR C~NEXT G, NEXT B, NEXT A).

10 FOR t=1 TO 12 STEP 3

30 PRINT 1, J

[20 FOR J=1 TO 4 STEP 0.5

40 NEXT J
50 NEXT |
60 END

4. FOR ~ NEXT loops can be nested up to 29 levels. :
| 5. The control variable may be omitted from NEXT. However, use of the control variable in .
: the NEXT statement is recommended when using nested loops.

104
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6. NEXT statements can be chained by including them under one NEXT statement, separat-

ed by commas.

10 FOR I-= 1 TO 12 STEP 3

20 FOR J = 1TO 4 STEP 0.5
|:30 PRINT 1, J

40 NEXT J

50 NEXT |

60 END

FOR | = 1 TO 12 STEP 3
FOR J = 1 TO 4 STEP 0.5
PRINT I, J

NEXT J, |

END

7. The control variable retains the value which exceeds the final value (and terminates the
toop) when loop execution is complete. With the loop FOR | = 3 TO 10 STEP 3, for exam-
ple, the vatue of control variable | is 12 when execution of the loop is complete.

8. Jumping out of a FOR ~ NEXT loop is also possible. In this case, the current control varia-
ble value is retained in'memory, and the loop can be resumed by returning with a GOTO

statement.
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REM( ’ )

©
| =

PURPOSE: Allows remarks or comments to be included within a program. This com- PUF
mand is not executed.
FQRMAT: I RE":M } comments FOF
l String expression XA

EXAMPLE: REM or E
PARAMETERS: comments: String expression (internal codes 20 to 7E and 80 to FB) | EXP
EXPLANATION: 1A
1. Including an apostrophe or REM statement following the line number indicates that the le

following text is comments and should be ignored in program execution. 2. N
2. The apostrophe may be included at the end of any executable statement to indicate that Gl

the following text is comments. The REM statement can only be used at the beginning te

of a line. _ 3. L
3. Any command following the REM statement is treated as a comment and is not executed. SAN

PRINT A: REM 123 123 is treated as a comment. '

C?mments
PRINT A REM 123 SN error occurs.
PRINT A ? 123 123 is treated as a comment.
C?mments

4. An apostrophe is entered by pressing the & key following the =) key.
SAMPLE PROGRAM:

10 ’ REM{ ’ ) indicates comment
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® ®
LET
his com- PURPOSE: Assigns the value of an expression on the right side of an equation to the
variable on the left side.
FORMAT: [LET] numeric variable name = Numeric expression
[LET] string variable name = String expression
EXAMPLE: LET A = 15
LET K$ = 123"
)to FB) | EXPLANATION:
' ‘ 1. Assigns the value of an expression on the right side of an equation to the variable on the
that the left side. '
2. Numeric expressions can only be assigned to numeric variables, and string expressions
;ate that | can only be assigned to string variables. A TM error is generated when an attempt is made
gginning ' to assign a string expression to a numeric variable, and vice versa.
3. LET may be omitted.
(ecuted. SAMPLE PROGRAM:

slib.com manuals search engine

10 LET A=10
20 B=20
30 PRINTA ;B

Assigns 10 to variable A and 20 to variable B, and displays both.
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DATA

PURPOSE: Holds data for reading by the READ statement.
FORMAT: DATA [data] |[,[data]]*

. Constant Constant
EXAMPLE: DATA 10, 5, 8, 3

DATA CAT, DOG, LION

PARAMETERS: 1. data: String constants or numeric constants
2. string constants: Quotation marks are not required unless the string
contains a comma which is part of the data. A null data string {(length
0) is assumed when data is omitted from this statement.

EXPLANATION:

1. This statement can be used anywhere in the program to hold data to be read by the READ
command. :

2. Multiple data items are separated by commas.

SEE: READ, RESTORE
SAMPLE PROGRAM:

10 READ A$

20 RESTORE 60

30 READ B$%

40 PRINT A$+ ©* " + B$
50 DATA AD 1990, ABC
60 DATA DEFG

Character data “AD1990"’ and "“DEFG’’ read from lines 50 and 60, and
displayed.
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READ

2 string
(tength

READ

), and

PURPOSE:
FORMAT:
EXAMPLE:

PARAMETERS:
EXPLANATION:

Reads the contents of the DATA statemént intoc memory.
READ Variable name [,Variable name ]*

READ A, B
READ C$, X, Y

Variable name

1. Assigns the data contained in a DATA statement to the variables on a one-by-one basis.

2. Numeric data can only be assigned to numeric variables, and string data can only be as-
signed to string variables. A TM error is generated when an attempt is made to assign
string data to a numeric variable, and vice versa.

3. The data in DATA statements is read from the lowest line number in ascending order.
Data are read in order from the beginning of a DATA statement.

4. The first execution of the READ statement reads the first data item contained in the first
DATA statement. Subsequent executions read data items in sequential order.

5. The data line to be read can be specified using the RESTORE statement.

SEE:

DATA, RESTORE

SAMPLE PROGRAM:

anualslib.com manuals search engine

10 READ X

20 F X< >0 THEN PRINT X ; : GOTO 10
30 END

100 DATA1,2,3,4,5,6,7,8,9

110 DATA 9, 8,7, 6,5, 4, 3, 2, 1

-

120 DATA 0

Sequentially reads data beginning at line 100 and stops execution when
0 is encountered as data,

109
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RESTORE | §

[

PURPOSE: Specifies a DATA line for reading by the READ statement. PUR
FORMAT: RESTORE [ line number ] FOR
Numeric expression

EXAMPLES: RESTORE
RESTORE 1000
RESTORE (10%10)

EXA
line 100 PAR
PARAMETERS: line number: Integer in the range of 1 = line number = 65535

EXPLANATION: ' EXP
1. The first DATA line in the program file containing the READ statement is the default op- 1. C
tion when the line number is omitted. tr
2. When a line number is specified, the first data item in the specified DATA line is read 2 N
by the next READ statement execution. A UL error is generated when the specified line a
number does not exist, while a DA error is generated when no data exist in the specified line. b
3. A numeric expression can be used for line number specification. In this case, the numeric c
expression must be enclosed in parentheses. A
SEE: READ, DATA b
SAMPLE PROGRAM: P
3. €
10 READ X .
20 IF X< >0 THEN PRINT X ; : GOTO 10 4 C
30 RESTORE 110 i
40 READ X ' (
50 IF X< >0 THEN PRINT X ; : GOTO 40 N
60 END 5 ¢
100 DATA1,2,3,4,5,6,7,8,9 ' (“
110 DATA 9,8,7,6,5, 4,3, 2,1 5 N
120 DATA O g 6. €
N f
Lines 10 ~ 20 read data from lines 100 ~ 120, while lines 30 ~ 50 read data z : 7. ]:

from lines 110~ 120 then display them. 1

110
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PURPOSE: Displays data on the screen.
FORMAT: PRINT [output data]{ ! }_[output dataj*
Output data: TAB (Tab specification), numeric expression,
string array
EXAMPLE: PRINT “AD1990”

PARAMETERS: output data: Output control function, numeric expression, or string

expression

EXPLANATION:

1.

2.

Output of a numeric or string expression displays the value or string on the screen. Con-
trol function output results in the operation determined by the function being performed.
Numeric expressions are displayed in decimal notation with values longer than 10 digits.
a) Integers: Values less than 1 x 10"

b) Fraction: Decimal fractions smaller than 10 digits

¢) Exponent: Other values

A space is added after displayed numeric expressions, with negative expressions preceded
by a minus sign, and positive expressions preceded by a space. Expressions are dis-
played as integers, fractions, or exponential expressions, with the display format auto-
matically selected according to the value of the expression.

String expressions are displayed unchanged. There are, however, special operations for
internal codes 004 ~ 1FH, 7FH {see CHARACTER CODE TABLE on page 395).
Output is displayed on the screen from the current position of the cursor to the right. A
line feed results when the cursor reaches the last column on the last line of the screen
{lower right), scrolling the entire screen upwards. Subseguent output is displayed from
the beginning of the bottom line of the screen (lower left).

. Separating output data with commas causes execution to be halted with each display

(STOP appears on display). Pressing Ex executes a carrier return/line feed and proceeds
to the next display.

Separating output data with semicolons causes each output to be displayed immediately
following the previous output. '
Including a semicolon at the end of this statement causes the cursor to remain at position
immediately following the displayed output.

Ending this command with output data or a comma, causes execution to be halted follow-
ing display of the output data (STOP appears on display). Pressing [exg executes a line
change and proceeds to the next display.

1
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9. Omitting the output data (PRINT command only) executes a line change without halting

execution.
10. Execution is not halted when this statement is executed while in the print mode () (7] ).

11. Execution is not halted when this statement is executed while in the manual mode.

SEE: TAB
SAMPLE PROGRAM:

10 PRINT "’PRINT DISPLAYS MESSAGES"’
20 PRINT “"ON THE SCREEN"

PRINT statement displays message on screen.

112
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TAB

PURPOSE: Outputs a horizontal tab specification to the screen or printer.
FORMAT: = TAB (tab specification )

Numeric constant or numeric variable
EXAMPLE: PRINT TAB (5) ; “ABC”

PARAMETERS: tab specification: Numeric expression truncated to an integer in the range
of 0 = tab specification < 2586.

EXPLANATION:

1. Used in the PRINT, LPRINT, and PRINT # statements to specify a display position on
a line. Spaces are inserted from the left end of the line to the specified position.

2. The display position is determined by counting from the ieft end of the line (posmon 0
and) to the right, up to the specified value.

3. A tab specification value which is less than the current printhead position causes the tabu-
lation to be performed following a carrier return/line feed.

SEE: PRINT, LPRINT, PRINT #
SAMPLE PROGRAM:

10 FOR I=0 TO 25
20 PRINT TAB (1) ; “ABCDEFG" ;
30 NEXT |

Prints successive lines of “ABCDEFG", with each line proceeding to the
right.

| __
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LOCATE ‘1l [c
PURPOSE: Moves the cursor to a specified position on the virtual screen. PUR
FORMAT: LOCATE  X-coordinate ) Y-coordinate ‘ EXA

Numeric expression  Numeric expression EXP

EXAMPLE: LOCATE 10, 0 ' - The
PARAMETERS: 1. X-coordinate: Numeric expression truncated to an integer in the range key
of 0 = X-coordinate < 32 SAM

2. Y-coordinate: Numeric expression truncated to an integer in the range
of 0 = Y-coordinate < 8

EXPLANATION: _

1. Locates the cursor at a specified position on the virtual screen.

2. The origin of the coordinates is the upper left corner of the screen (0, 0). The X coor-
dinate value is incremented for each character position to the right. The Y value coor-

dinate is incremented form each line down.

0.0 - e o < {31, 0)

©7n — |© _ O | « (31,7

SAMPLE PROGRAM:
10 CLS
20 LOCATE 0, 0
30 PRINT “SCREEN UPPER LEFT" ;
40 GOTO 20

Displays message from uprer left of display.

114
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|| {CLS

PURPOSE: Clears the display screen. -
EXAMPLE: CLS
EXPLANATION:
The screen is cleared and the cursor is located at the home position. Pressing the &3
e range key or executing PRINT CHR$(12) ; produces the same result.
SAMPLE PROGRAM:
e range
10 REM CLEAR SCREEN
20 CLS
X coor- Clears screen.
le coor-

115
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SET Il B
PURPOSE: Specifies output format of numeric data. PURI
FORMAT: F number of digits FORI

Single character; 0~9
SET E number of digits
Single character; 0~9
N EXA!
EXAMPLE: SET F3 EXPL
PARAMETERS: F number of digits Specifi ber of decimal pl 12 2
Single character; 0~9 pecifies number of decimal places. 3- \
E number of digits - - C e .
Single c:harac;terg;J 0~9 Specyfles number of significant digits. ' . SAM
N . Cancels current specification.

EXPLANATION: ]
1. This command specifies the number of decimal places and the number of significant digits
for numeric data output to the display, printer, tape recorder, or RS-232C terminal. :
2. The number of decimal places can be specified within the range of 0 through 9.
3. The number of significant digits can be specified within the range of 1 through 10. The
statement SET EO specifies the number of significant digits as 10.
4. SET N cancels both specifications.
5. Output values are rounded to the specified decimal places or to the specified significant
digits.
6. This command is only valid for output data. The mantissa part for internal calculations
is still 12 digits.

-
SAMPLE PROGRAM: §
i

10 A=10/3
20 SET F2
30 PRINT A
40 SET E2
50 PRINT A
60 END
BN 5" as
3.33
g 3 .3E+00
3.3E+00
3.33333333_
= 3.3333333.

Result of 10/3 displayed with 2 decimal places, 2 significant digits, and
specificatioin canceled. :

116
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BEEP

PURPOSE: Sounds the buzzer.
FORMAT: BEEP{ 0 }
1
Numeric expression
EXAMPLE: BEEP 1
EXPLANATION:

1. A low tone is specified by BEEP or BEEP 0.
2. A high tone is specified by BEEP 1.
3. Numeric expressions can be in place of 0 and 1.

SAMPLE PROGRAM:

10 BEEP 1 : BEEP O : BEEP 1 : BEEP O

alslib.com manuals search engine
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INPUT ' Sl

PURPOSE: Assigns keyboard data input to a variable. - _ PUR
. . ; EXAl
FORMAT: INPUT [“‘message’’ { } | Vﬁ;’%gle[ [“message”{ ! }] , Vﬁ;}%ﬁ'e ] EXPI
EXAMPLE: INPUT “YEAR="", Y, “MONTH=", M, “DAY=", D 1. Re
PARAMETERS: 1. message: Character string beginning with a string constant 5 .?.?
2. variable name: Numeric variable name or string variable name : ox
EXPLANATION: : ' BRR
1. Data can be input to the specified variable from the keyboard. s1o
2. Messages included in the INPUT statement are displayed. A question mark is displayed O
following the message when a semicolon is included following the message specnflcat:on 3. Tt
3. A question mark only is displayed when a message is not specified. : I
4, The (g key must be pressed following each data input. EE
5. Numeric expressions can only be assigned to numeric variables, and string expressions
can only be assigned to string variables. A TM error is generated when an attempt is made SEE:
to assign a string expression to a numeric variable. SAM

6. Quotation marks are not used when entering string data. Enclosing a string in quotation
marks causes the quotation marks to be stored as part of the string.

7. Pressing the [exgd key without entering data inputs a string of length 0 for a string variable,
while a numeric variable retains its current value.

8. Generally, the logical line immediately following the message is input. The cursor can,
however, be moved to any position on the virtual screen (using the cursor keys), and all -
data from the current cursor position to the end of the current logical line are input when |
E&d is pressed. |

9. Numeric expressions may be used for numeric value input. :

10. Pressing the (n) key or changing modes during execution of the INPUT statement ter-
minates program execution. '

11. Pressing the (i8] key during execution of INPUT leaves program execution.

12.1Input data can be edited using the [ key, cursor keys, etc. 1
Character data can be input within the range of character codes 20 through 7E and 80 _
through FF.

SAMPLE PROGRAM:

10 INPUT “INPUT STRING" ; S$
20 PRINT 'S$=""; S%
30 END

Displays string entry.

118
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INKEY$

PURPOSE: Assigns a single character input from the keyboard to a variable.
EXAMPLE: A$ = INKEY$
EXPLANATION:

1.

2.

Returns the character or performs the function corresponding to the key pressed during
execution of this statement. A null string is returned if a key is not pressed.

The following operations are performed when the keys listed below ‘are pressed during
execution of INKEY$. '

: Terminates program execution.

$oF . Suspends program execution.

One-key commands and one-key functions : Return a null string.

. The cursor is not displayed during data input stand by, and input characters are not dis-

played. Control codes (00H ~ 1FH) can be input, but the corresponding operations will not
be performed.

SEE: INPUTS
SAMPLE PROGRAM:

10 PRINT "PRESS ANY KEY'’ ;

20 C$=INKEY$

30 IFCS$=""" THEN 20

40 CLS: PRINT “YOU PRESS " ; C$ ; "KEY""
50 END

Displays character corresponding to key input.

ib.com manuals search engine
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INPUTS

PURPOSE:. Assigns a specified number of characters from the keyboard to a variable.
FORMAT: INPUTS (number of characters)

EXAMPLE: AS

EXPLANATION:

1. A string of the length specified by the number of characters is read from the keyboard
buffer. Execution waits for the keyboard input when the buffer is empty.

2. The following operations are performed when the keys listed below are pressed during
execution of INPUTS. - -
1 Halts program execution.
One-key commands and one-key functions : Return a null string.

3. The cursor is not displayed during data input stand by, and input characters are not dis-
played. Control codes (&H00 ~ &H1F) can be input, but the corresponding operations will

not be performed.

' SEE: INKEY$
SAMPLE PROGRAM:

10
20
30
40

Checks for validity of input secret code 9876.

120
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= INPUTS (3)

PARAMETERS: number of characters: Numeric expression truncated to an integer in the
' range of 0 < number of characters < 256

Numeric expression

PRINT “ENTER SECRET CODE" ;
ID$ = INPUT$ (4)

IF ID$ < > "9876" THEN 10 .
PRINT:PRINT “OK’’

DR DR P
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DIM @
PURPOSE: Declares an array.
FORMAT:
DIM  array name ( subscript maximum value [, subscript maximum value]*)
Numeric expression Numeric expression _
[, array name ( subscript maximum value [, subscript maximum value]*) 1*
Numeric expression Numeric expression
EXAMPLE: DIM A% (10), B$ (10), X (2, 2, 2)

PARAMETERS: 1. array name: Variable name
2. subscript maximum value: ‘Numeric expression truncated to an integer

EXPLANATION: _ _

1. Declares an array of the dimensions determined by the number of subscript maximum
values. The size of the array is determined by each subscript maximum value.

2. Array elements range from 0 through the specified subscript maximum vaiue.

3. All elements of a newly declared array are set to their initial vaiue. For numeric arrays,
the initial value is 0, while string arrays assigned null strings (length 0).

4. The size of an array is limited by avaiiable memory capacity. Declaration by the DIM state-
ment is subjected to the limitations specified for logical lines (255 characters).

5. Declaring identical (same array name, same subscript maximum value) in the same pro-
gram causes second declaration to be disregarded. Declaring two arrays with identical
names and different subscript maximum values results in a DD error.

6. An array variable cannot be used unless they are first declared in a DIM statement.

SEE: ERASE, CLEAR
SAMPLE PROGRAM:

10 DIM AS$ (5)

20 FOR I=65 TO 70

30 A$ (I-65)=CHRS (1)
40 PRINT A$ (1-65) ;
50 NEXT |

Respectively assigns A through F to array cells A$(0) through A$(5). -

121
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ERASE

PURPOSE: Erases a specified array.

FORMAT: ERASE [array name [, array name]*]
EXAMPLE: ERASE AS§, X

PARAMETERS: array name: Variable name
EXPLANATION:

1. Erases the specified array from memory. '

2. An error does not resuit when the specified array does not exist, and the program pro-
ceeds to the next executable statement.

3. The ERASE statement cannot be used in a FOR~NEXT loop.

4. To deciare an array using a name already assigned to an eXIStlng array, first erase the
existing array with the ERASE statement.

SEE: DIiM
SAMPLE PROGRAM:

10 CLEAR
20 DIM A$ (10), B$ (10)
30 ERASE A$
40 VARLIST

Declares arrays A$ and B$, and then erases array A$.

122
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PEEK

| PURPOSE: Returns the value stored at the specified memory address.
FORMAT: PEEK ( address )
_ Nurmeric expression
EXAMPLE: PEEK (&H100)

PARAMETERS: address: Numeric expression truncated to an integer in the range of

‘ ~32769 < address < 65536. Negative addresses are added to 65536
N pro- and the contents of the resulting address are returned (i.e. PEEK (— 1}
is identical to PEEK (65535)).

EXPLANATION:

s the 1. Returns the value stored in memory at the specified address.

2. The actual address is specified using the DEFSEG statement.
DEFSEG = 2
A = PEEK (&H100)
The above does not directly read the contents of address &H100 (256). Instead, the con-
tents of &H120 (288) are read (16 x 2 + 256 = 288). '
Further information of segments can be found under DEFSEG.

SEE: POKE, DEFSEG
SAMPLE PROGRAM:

5 DEFSEG=&H0

10 FOR |=&H0C00 TO &HODOO
20 PRINT HEX$ (PEEK (1)) ;" . " ;
30 NEXT I |

Prints memory contents from &HOCOC to &HODOO in hexadecimal.

123
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POKE

PURPOSE: Writes data to a specified address. .
FORMAT: POKE address |, data
Numeric Numeric
expression expression
EXAMPLE: POKE &H7000, 0

PARAMETERS: 1. address: Numeric expression truncated to an integer in the range of
—32769 < address < 65536. Negative addresses are added to 65536
and data are written to the resulting address (i.e. POKE —1, is identi-
cal to POKE 65535, data).

2. data: Numeric expression truncated to an integer in the range of
Ogdata<256

EXPLANATION:
1. Writes data to the specmed address in memory.
2. Runaway execution may resuit if the contents of an address outside the user work area
is altered using the POKE statement.
3. The actual address is specified using the DEFSEG statement.
DEFSEG = 2
POKE &H100, 0
The above does not directly write data to address &H100 (256). Instead 0 is written to
address &H120 (288).
(16 x 2+ 256 = 288)
Further information of segments can be found under DEFSEG.

SEE: PEEK, DEFSEG

SAMPLE PROGRAM:
10 DEFSEG = &H0
20 FOR I=&H7000 TO &H7010
30 POKEIL 0
40 NEXT I
50 END

Clears (assigns zeros) memory from 70004 to 7010H.

124
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DEFSEG

PURPOSE: Specifies segment base address.

FORMAT: DEFSEG segment address
Numeric expression

EXAMPLE: DEFSEG =16

: PARAMETERS: segment address: Integer within the range of —32768=segment
ge of address < 65536

EXPLANATION:

1. Specifies the segment base address for use with the PEEK and POKE commands. The
relationship between the address (offset address) and the segment address within the PEEK
and POKE format is as follows:
actual address =segment address x 16 + offset address

2. The initial specification for DEFSEG is 0 whenever power is switched ON, or the P button
or ALL RESET button is pressed.

SEE: PEEK, POKE
SAMPLE PROGRAM:

areg

- 10 DEFSEG=&H1000
‘en to 20 A=PEEK (&HOOFQ)

In this case, the value assigned to A is that contained in address 100FOH.

-125
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ON ERROR GOTO

PURPOSE: Specifies the line number to which execution branches when an error is
generated.
FORMAT: ON ERROR GOTQ branch destination line number
Line number
EXAMPLE: ON ERROR GOTO 1000

PARAMETERS: branch destination line number:
Integer in the range of 0=<line number <65535

EXPLANATION:

1. Specifies the line number to which program execution branches when an error is generat-
ed. The program returns to normal operations when a RESUME statement is executed
after the error handling routine (starting at the specified line number) is executed.

2. An error is generated and program execution is halted when the branch destination line
number is 0. _

3. An error generated after execution branches to the specified line number causes an error
message to be displayed and program execution to be halted.

4. An ON ERROR GOTO statement must be followed by a corresponding RESUME state-
ment in the same program area. Branching to another program area using ON ERROR
GOTO generates an error when the RESUME statement in the other program area is ex-

ecuted.
* The operations outlined are limited to BASIC program execution.
SEE: ERR, ERL, RESUME

SAMPLE PROGRAM:

10 ON ERROR GOTO 40

20 *x *xERROR> %

30 END

40 PRINT * OOPS! ERROR!!! ' : BEEP 1
50 RESUME 30

Execution of line 40, followed by line 30 if error generated. The program
shown here is only an error subroutine and does nothing by itself.
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RESUME

PURPOSE: Returns from an error handiing routine to the main routine.
FORMAT: NEXT
RESUME {return line number
Line number
EXAMPLE: RESUME NEXT
RESUME 100

PARAMETERS: 1. NEXT

3.

TSN

2. return line number: Integer in the range of 1=line number =65535

EXPLANATION:
1.
2.

This statement is entered at the end of an error handling routine.

The statement that generated the original error is the default option when the return desti-
nation (NEXT or return line number) is omitted.

Program execution returns to the statement followmg the statement that generated the
original error when NEXT is specified.

. Return line number specifies the line to which program execution is to be resumed.
. A RESUME statement without a return destination or a RESUME statement that specifies

the line in which the original error was generated as the return line number cannot be
written at the beginning of the error handling routine. This would result in an endless loop
between the statement in which the error was generated and the error handling routine.

. A RESUME statement must always be included in the same program area as the ON

ERROR GOTO statement.

SEE: ERR, EAL, ON ERROR GOTO
SAMPLE PROGRAM: '

alslib.com manuals search engine

10 ON ERROR GOTO 1000
20 INPUT A

30 D=1/A

40 PRINT "1/ ;A;"=";D
50 GOTO 20

1000 PRINT "0 IS ILLEGAL"
1010 RESUME 20

Calculates reciprocals of input values and returns to line 20 if 2 0 is entered
(resulting in division by 0).
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ERL ?
| PURPOSE: Returns the number of a line in which an error has been generated.
FORMAT: ER = ERL
EXPLANATION:
The value of ERL can only be changed within a program, and the value is cleared when PUR
a program is executed or when the power of the unit is switched OFF.
SEE: ERR, ON ERROR GOTO FOR
SAMPLE PROGRAM:
EXA
10 ON ERROR GOTO 40 PAR
20 **kERROR* *
30 END o : - EXP
40 PRINT “ERROR LINE="" ; ERL : | iT
50 RESUME 30 1 0
Error is generated in line 20 and corresponding error code is displayed ;
in line 40. I '
ERR 1|
PURPOSE: Returns the error code which corresponds to a generated error. \
FORMAT: PRINT ERR i -
EXPLANATION: 1 34
The value of ERR can only be changed within a program, and the value is cleared when § 4.7
a program is executed or when the power of the unit is switched ON. See the error message SAl

table on page 397 for details concerning error codes and their corresponding error messages.
SEE: ON ERROR GOTO, ERL, Error Message Table
SAMPLE PROGRAM:

10 ON ERROR GOTO 40

20 *xxERROR* %

30 END

40 PRINT ""ERROR CODE="'; ERR
50 RESUME 30

An error is generated in line 20 and the correspending error code is
displayed in line 40. -
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NUMERIC FUNCTIONS

ANGLE B

PURPOSE: Specifies the angle unit.

FORMAT: ANGLE angle specification
Numeric expression

EXAMPLE: ANGLE 0

PARAMETERS: angle specification: Numeric expression truncated to an integer in the
range of 0 =angle specification<3

EXPLANATION:

1. The angle units for the trigonometric function can be specified using the values 0, 1, and 2.
0: DEG (degrees)
1. RAD (radians}
2: GRAD (grads)

2. The relationships between the angie units are as follows:

Angle Unit - DEG RAD GRAD 90° = rad = 100 grad
. 2
T 100
1DEG = 1 180 a0
1RAD = 150 1 =
T T
90 T
1GRAD = ﬁ m 1

3. ANGLE 0 is set whenever ALL RESET is executed.
4. The angle unit can also be specified using the key.

SAMPLE PROGRAMS:

10 ANGLE 0 'DEGREE
20 PRINT SIN 30 ;

30 ANGLE 1 'RADIAN
40 PRINT SIN (PI/6) ;
50 ANGLE 2 'GRAD
60 PRINT SIN (100/3)

Calculates and displays sin 30° in the degree mode, sin %inthe radi-

an mode, and sin % in the grad mode.

ib.com manuals search engine
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SIN ©
PURPOSE: Returns the value of the corresponding trigonometric function value for
the argument.
FORMAT: SIN (argument)

Numeric expression
COS (argument)

Numeric expression
TAN (argument)

Numeric expression

* The parentheses enclosing the argument can be omitted when the

argument is a numeric value or variable.
EXAMPLE: SIN (30), COS (PI/2)

PARAMETERS: argument: Numeric expression {angle)
largument| < 1440 (DEG)
largument| < 87 - (RAD)
largument! < 1600 (GRAD)

EXPLANATION:
Returns the value of the corresponding trigonometric function for the argument.

SIN  SINE
COS COSINE
TAN TANGENT
SEE: ANGLE, ASN, ACS, ATN

SAMPLE PROGRAM:

10 ANGLE 0

20 INPUT "DEGREE="", D

30 PRINT "SIN(";D;" " )=";SIND
40 PRINT “COS (“;D;” )=";COSD

50 PRINT “"TAN (" ;D; " }="; TAND

60 GOTO 20

Displays trigonometric function values for input angles.
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ASN
ACS
ATN

alue for | PURPOSE:

FORMAT:

hen the

EXAMPLE:
PARAMETERS:

EXPLANATION:

SEE:

Downlp

Returns the value of the corresponding inverse trigonometric function for
the argument.

ASN (argument)
Numeric expression

ACS (argument)
Numeric expression

ATN (argument)
Numeric expression

* The parentheses enclosing the argument can be ocmitted when the
argument is a numeric value or variable.

ASN (0.1)

argument: Numeric expression in the range of —1 = .argumeht =1
{ASN, ACS)

1. Returns the value of the corresponding inverse trigonometric function for the argument.
ASN ARCSINE
ACS ARCCOSINE
ATN ARCTANGENT
2. Function values are returned within the following ranges:
—90° < ASN (x)=<90°, 0°=<ACS (x)=180°
—90°=ATN {x)=<90°

ANGLE, SIN, COS, TAN

SAMPLE PROGRAM:

10 ANGLE 1

20 INPUT “INPUT NUMBER (-1 TO 1)" ; N
30 PRINT N; “=SIN (" ; ASN N ; “RAD)"
40 PRINT N; “=COS (" ; ACS N ; "RAD)"
50 PRINT N: “=TAN (" ; ATN N ; "RAD)"”
60 ANGLE 0 : END

Displays trigonometric angles in radians for each input in range of —1to1.
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_ 5 —
HYP SIN H
HYP COS H
HYP TAN H
PURPOSE: Returns the value of the corresponding hyperbolic function for the PURP!
argument.
FORMAT: HYP SIN (argument) FORM
Numetric expression i '
HYP COS (argument)
Numeric expression
HYP TAN (argument)

Numeric expression

* The parentheses enclosing the argument can be omitted when the |
argument is a humeric value or variable. '

EXAMPLE: HYP SIN (1.5) EXAM
PARAMETERS: argument: Numeric expression PARA
HYP SIN |argument| = 230.2585002
HYP COS |argumenti = 230.2585092
EXPLANATION: :
Returns the value of the corresponding hyperbolic function for the argument. EXPLJ
HYP SIN (x) : sinh x = (e*—e~*)/2 Returr
HYP COS () : cosh x = (e¥+e~%)/2 HYE
HYP TAN {x) : tanh x = (e¥—-e~¥)/{e*+e~¥) HYF
SEE: HYP ASN, HYP ACS, HYP ATN HYF
SAMPLE PROGRAM:
SEE:

10 INPUT "INPUT NUMBER (UP TO 230)" ; N
20 PRINT "HSN (" ;N;’")=""; HYPSIN N

30 PRINT “HCS (" ; N;'")=""; HYPCOS N
40 PRINT “HTN (" ;N; ”)="; HYPTAN N
50 END

SAMP

i Displays the hyperbolic functions for numeric input up to 230.
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HYP ASN
HYP ACS
HYP ATN

or the

sn the

PURPOSE: Returns the value of the corresponding inverse hyperbolic function for the
argument,
FORMAT: HYP ASN (argument)

Numeric expression

HYP ACS (argument)
Numeric expression

HYP ATN (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the

argument is a numeric value or variable.
EXAMPLE: HYP ASN (10) '
PARAMETERS: argument: Numeric expression :
HYP ASN l!argument| < 5x10% (5E+99)

"HYP ACS 1 = argument < 5x10% (5E+99)
HYP ATN -1 < argument < 1

EXPLANATION:

Returns the value of the corresponding inverse hyperbolic function for the argument.

HYP ASN (x) : sinh-'x=loge (x+vX2+ 1)
HYP ACS (x) : cosh~'x=loge (x+/x?—1)

] i 1+Xx
HYP ATN (x) : tanh—'x= 5 loge Tox
SEE: HYP SIN, HYP COS, HYP TAN

SAMPLE PROGRAM:

10 INPUT "INPUT NUMBER (1 OR GREATER)" ; N
20 PRINT "HAS (" ; N; ""}=""; HYPASN N

30 PRINT "HAC (" ; N; ")=""; HYPACS N

40 END '

ib.com manuals search engine

Displays inverse hyperbolic function value for numeric input of 1 or greater.
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EXP

PURPOSE: Returns the value of the exponential function for the argument.

FORMAT: EXP (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: EXP (1)

PARAMETERS: argument: Numeric expression in the range of argument < 230.2585082
EXPLANATION:

Returns the value of the exponential function value for the argument.

EXP (x) = e* '

SEE: LOG, LN

SAMPLE PROGRAM:
10 INPUT “e”X (UP TO 230)"' ; N
20 PRINT “e”"" ;N; "=";EXPN
30 END

Displays exponential function value for numeric input up to 230.
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© LOG | - °
LN

PURPOSE: Returns the value of the corresponding logarithm function for the argument.
FORMAT: LOG (argument)

1 the Numeric expression

; LN (argument)

! Numeric expression

5092
* The parentheses enclosing the argument can be omitted when the

argument is a numeric value or variable.
EXAMPLE: LOG (2), LN (3)

PARAMETERS: argument: Numeric expression
LOG: 0 < argument
LN : 0 < argument

EXPLANATION:

Returns the value of the corresponding logarithm function value for the argument.
LOG: Common logarithm logiox, logx

LN : Natural logarithm logex, Inx

SAMPLE PROGRAM:

10 INPUT “INPUT NUMBER" ; N
20 PRINT “LOG" ;N; "' =" ; LOGN
30 PRINT “LN” :N:“ =" ;LNN
40 END

Displays logarithm function values for numeric input greater than 0.
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SQR

PURPOSE: Returns the square root of the argument. PUI
FORMAT: SQR (argument) FOI
Numeric expression

* The parentheses enclasing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: SQR (4) EX¢#
PARAMETERS: argument: Numeric expression in the range of 0 = argument PAF
EXPLANATION: EXF
Returns the square root of the argument. Reti

SQR (x) : Vx y
SAMPLE PROGRAM: | SAR

10 FORI=0TO 10

20 PRINT "SQR” ;1; SQR |
30 NEXTI

40 END

Displays square roots of values from 0 through 10.

CUR

PURPOSE: Returns cube root of argument.

FORMAT: CUR (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: X = CUR (Y)
PARAMETERS: argument: Numeric expression

EXPLANATION:
Returns the cube root of the argument.

CUR (x) : ¥x
SAMPLE PROGRAM:

10 A=27
20 PRINT A; ', CUBE ROOT” ; CUR A
30 END

Returns cube root of value assigned to variable A.
136
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ABS

PURPOSE: Returns the absolute value of the argument.
FORMAT: ABS (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: ABS (—1.5)
PARAMETERS: argument: Numeric expression
EXPLANATION:
Returns the absolute value of the argument.
ABS (x) : IxI

SAMPLE PROGRAM:

10 INPUT “INPUT NUMBERS" ; N
20 A=ABS N

30 PRINTN; “ABS ()=""; A

40 END -

Displays the absolute value of an input value.
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SGN IRIRL

PURPOSE: Returns a value which corresponds to the sign of the argument. PUF
FORMAT: SGN (argument)
Numeric expression FOF

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: SGN (A)
PARAMETERS: argument: Numeric expression : EXZ
EXPLANATION: PAF
Returns a value of — 1 when the argument is negative, 0 when the argument equals 0, and | EXF
1 when the argument is positive. : ; 1. F
] 2.1
Argument (X) SGN (X) SEE
X<0 -1 SA!
X=0 0
X=0 1
SAMPLE PROGRAM:
10 INPUT "INPUT NUMBER'* ; N
20 S=SGNN
30 IF S<>0 THEN PRINT "NOT ZERO’' : END
40 PRINT ""ZERO" : END
Uses SGN function to determine whether or not an input value equals 0. I
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PURPOSE: Returns the largest integer which does not exceed the value of the
argument.
FORMAT: INT (argument)

Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: INT (1.3)
PARAMETERS: argument: Numeric expression
EXPLANATION:

1. Returns the largest integer which does not exceed the value of the argument.

- 2. INT (x) is equivalent to FIX (x) when x is positive, and FIX (x) — 1 when x is negative.

SEE: FIX, FRAC
SAMPLE PROGRAM:

10 FORI=1TO 10

20 N=RAN=# %10

30 LPRINT “INT (" ;N;")="";INTN
40 NEXTI '

50 END

Converts random values to integers and outputs results to printer.

®

FIX

PURPOSE: Returns the integer part of the argument.
FORMAT: FIX (argument)
Numeric expression

* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: FIX (- 1.5)

PARAMETERS: argument: Numeric expression
EXPLANATION:

Returns the integer part of the argument.

SEE: INT

SAMPLE PROGRAM:

10 INPUT A ‘

20 PRINT “FIX (" ;A; ")=";FIXA
30 GOTO 10

Displays the integer part of input values.
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FRAC ® R
PURPOSE: Returns the fractional part of the argument. PURF
FORMAT: FRAC  (argument)

N FORM
umeric expresswn
* The parentheses enclosing the argument can be omitted when the
argument is a numeric value or variable.
EXAMPLE: FRAC (3.14) EXAR
PARAMETERS: argument: Numeric expression _ _ " PAR?
EXPLANATION:
1. Returns the fractional part of the argument. EXPL
2. The sign (%) of the value is the same as that for the argument. ; 22
SAMPLE PROGRAM: 3. Th
4. Ra
10 FOR!1=1TO 10 5. Ra
20 N=RAN# %10 ed.
30 LPRINT "FRAC (" ;N; ")=""; FRACN RA
40 NEXT I
50 END SAMI

Isolates fractional parts of random values and outputs results to printer.

ROUND

®

PURPOSE: Rounds the argument at the specified digit.
FORMAT: ROUND (argument, digit)
EXAMPLE: ROUND (A, —3)

PARAMETERS: 1. argument: Numeric expression. ||
2. digit: Numeric expression truncated to an integer in the range of t

—100 < digit<100

; EXPLANATION:
? Rounds the argument (to the nearest whole number} at the specified digit.

SAMPLE PROGRAM:

10 N=RAN=# %1000

20 PRINT N

30 INPUT "WHERE" ; R
40 PRINT ROUND (N, R)
50 END

Displays random value and then rounds value at digit specified by humeric
input.
For example, responding to prompt “WHERE" with input of -2 when

N =610.5765383 produces result of 610.6.
140
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§ RAN#

PURPOSE: Returns a randem value in the range of 0 to 1.

FORMAT: RAN#  (argument)
Numeric expression
* The parentheses enclosing the aurgument can be omitted when the
argument is a numeric value or variable.

EXAMPLE: RAN# *% 10
PARAMETERS: argument: . Numeric exprassion

EXPLANATION:

1. Returns a random value in the range of 0 to 1. (0<RAN#(X)<1)

2. Random numbers are generated from the same table when X=1.

3. The last random number generated is repeated when X=0.

4. Random numbers are generated from the random table when X= —1.

5. Random number generation begins with the same value each time a program is execut-
ed. This means that the same series of numbers is generated unless the argument of
RAN # is omitted or is equal to —1.

SAMPLE PROGRAM:

10 R=RAN# (1) : PRINT R
20 R=RAN# (0) : PRINT R
30 R=RAN# (-1) : PRINT R
40 GOTO 10

Generates random numbers using each type (positive, negative, zero) of
argument. :

of
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PI ® A
PURPOSE: Returns the value of «. PUF
FORMAT: PI FOF
EXAMPLE: S=2%PI%kR
EXPLANATION:

1. Returns the value of =. EXA
2. The value of 7 used for internal calculations is 3.1415926536. PAF
3. The displayed value is rounded off to 10 digits, so the value of = is displayed as

3.141592654. EXP

SAMPLE PROGRAM: 1.R
2. A
10 INPUT "RADIUS” ; R : SAN

20 PRINT "CIRCUMFERENCE =""; 2*PI*%kR
30 PRINT "AREA=""; R"2%PI
40 END

Calculates circumference and area of circle after input of radius.

FACT . il

| = |

PURPOSE: Returns factorial of argument.
FORMAT: FACT (argument) PUR
Numeric expression FOR
EXAMPLE: A=FACT (10)
PARAMETER: argument : Integer in the range of 0 =argument=69 Ex
EXPLANATION: A
1. Returns the factorial of the argument. PAR
FACT x : x| EXP
2. A fractional value as the argument generates an error. 1R
SAMPLE PROGRAM: '
2. A
10 X=5 SAN
20 Y=FACT X

30 PRINTX; “1=";Y

Assigns factorial of the value of variable X to variable Y and displays the
result.
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NPR "

PURPOSE: Returns the permutation nPr for the values of n and r.
FORMAT: NPR ( nvalue , r vaiue )

Numerig Numeric

expression expression
EXAMPLE: X=NPR (89, 20)

PARAMETERS: n:

; } Integer in the range of 0<r=n<10"

EXPLANATION:

!
1. Returns the permutation: nPr = n-

n-rn!
2. A fractional value as either n or r generates an error.
SAMPLE PROGRAM:

10 N=10:P=5

20 X=NPR (N, R)

30 PRINT X

Calculates 10Ps and displays the result.

NCR ®

PURPOSE: Returns the combination nCr for the values of n and r.
FORMAT: NCR { nvalue , r value )

Numeric Numeric

expression expression
EXAMPLE: X=NCR (70, 35)

PARAMETERS: n:
r:

EXPLANATION:

1. Returns the combination: nCr =

Integer in the range of 0=r=n< 1010

n!
rl{n-rn!
2. A fractional value as either n or r generates an error.
SAMPLE PROGRAM:
10 N=8:R=4
20 X=NCR (N, R)
30 PRINT X

Calculates 8C4 and displays the result.
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POL ®
PURPOSE: Converts rectangular coordinates {x, y) to polar coordinates (r, f). PL
FORMAT: POL ( x-coordinate , y-coordinate ) EC

_ Numeric expression  Numeric expression :
EXAMPLE: POL (3, 2)
PARAMETERS: x-coordinate :\ . oric expression. Ix! + ly! > 0 e
y-coordinate :} P ' y : PA
EXPLANATION:
1. Converts rectangular coordinates (x, y) into polar coordinates (r, 8). The following relation-
al expressions are used at this time:
EX
X . y
r= /X242 cosf=——— sinf = — 1.
/ /X2 + )2 JKE+y |
2. The value of r is automatically assigned to variable X, while 6 is automatically assigned -

to variable Y. ' 2.

3. The value of § is given as foliows: '
—180° <§=180° (DEG) SA
—r<f=7w (RAD)" ' .

- 200 grads<#=200 grads (GRA}
SAMPLE PROGRAM:

10 A=5:B=3
20 Z=POL (A, B)
30 PRINTX:;Y

Converts rectanguiar coordinate point (5, 3) to polar cocrdinates.
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PURPOSE: Converts polar coordinates (r, 0) to rectangular coordinates (x, ).
FORMAT: REC ( distancer angle ¢ )
: Numeric Numeric
_ expression expression
EXAMPLE: REC (10, 15)
PARAMETERS: distance r: 0=r<10'®
angle ¢: —1440° << 1440° (DEG)

—8r<f<8xr (RAD)
— 1600 (grads) <8< 1600 (grads) (GRA)

EXPLANATION:
1. Converts polar coordinates (r, 6) to rectangular coordinates (x, y). The following relational
expressions are used at this time:

x=r cost, y=r sind

2. The value of x is automatically assigned ta variable X, while y is automatically assigned
to variable Y.

SAMPLE PROGRAM:

10 A=2:8=30
20 Z=REC (A, B)
30 PRINTX:;Y

Converts polar coordinate point (2, 30) to rectangular coordinates.
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CHARACTER FUNCTIONS

CHR$

®

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Returns a single character which corresponds to the specified character
code.

CHR$ ( code )
Numeric expression

" CHR$ (65)

code: Numeric expression truncated to an integer in the range of
O=code <256

Variables can also be used as a parameter, and decimal parts of numeric values are truncated.
A null is returned when a character does not exist for the specified character code.

SEE:

ASC

SAMPLE PROGRAM:
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10 FOR I1=65 TO 90
20 PRINT CHRS (1) ;
30 NEXT I

Displays characters from 65 through 20 in character code.
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ASC

PURPOSE: Returns the character code corresponding to the character in the first
(leftmost) position of a string.

FORMAT: ASC

( string )
String expression

EXAMPLE: ASC (“A”)
PARAMETERS: string: String expression

EXPLANATION: .

1. Returns the character code corresponding to a character. The character code for the first
(leftmost) character only is returned for a string of two or more characters long.
2. A value of 0 is returned for a null string.

SEE: CHRS$, Character Code Table

SAMPLE PROGRAM:

10
20
30
40
50

Displays first character and corresponding character code for string input.

alslib.com manuals search engine

INPUT " INPUT CHARACTERS" ; A$

BS = LEFT$ (A$,1)

C=ASC (A$)

PRINT “FIRST CHAR=""; B$ ; "CODE=""; C
END
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STR$ 1 |v
PURPOSE: Converts the argument (numeric value or numeric expression value) to PURP
a string. _ FORN

FORMAT: STR$ ( argument )

' String expression EXAN
EXAMPLE: STR$ (123), STR$ (255+3) PARA
PARAMETERS: argument: Numeric expression . EXPL

1. Converts decimal values specified in the argument to strings. - _ 2. Nul
2, Converted positive values include a leading space and converted negative values are ter
preceded by a minus sign. : _ che
SEE: VAL | ) 3T
SAMPLE PROGRAM: "9
: SEE:
10 INPUT "INPUT NUMBERS"; N SAMF

20 S$=STR$ (N) : :

30 C$=MIDS (S8, 2, 1)

40 PRINT “FIRST CHARACTER=""; C$ 1

50 END ;

Converts numeric input to a string. Next, the first number of converted §

string is displayed as character.
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VAL

) to PURPOSE: Converts a numeric character string to a numeric value.
FORMAT: VAL  (string)

? String expression

| EXAMPLE: A=VAL (“345")

; PARAMETERS: string: String expression

EXPLANATION:

1. Converts a numeric character string to a numeric value.
' o Numeric characters are converted up to the point in the string that a non-numeric charac-
Lare ter is encountered. All subsequent characters are disregarded from the non-numeric

character onwards. (i.e. when A=VAL (''123A456”), A=123).
3. The value of this function becomes 0 when the length of the string is 0 or when the lead-

ing character is non-numeric.
SEE: STR$
SAMPLE PROGRAM:

10 INPUT “"VALUE1” , AS
20 INPUT "VALUE2" , B$
| 30 C$=A$+B$

40 C=VAL (A$)+VAL (BS)
srted 50 PRINT C$, C

Performs string addition and numeric addition of two input strings.
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VALF

PURPOSE:
FORMAT:

EXAMPLE:
PARAMETERS:
EXPLANATION:

Performs calculation of numeric expression expressed as string, and
returns the result.

VALF ({ string )
String expression

VALF (X$)
string: String expression

1. Performs calculation of numeric expressions which are expressed as strings, and returns

their results.

2. An error is generated when an intermediate or final result of calculation exceeds 10",
3. VALF cannot be used within a VALF argument.

SAMPLE PROGRAM:
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10 X$='123+456"
20 PRINT VALF (X8$)
30 PRINT VALF (""EXP 2")

RUN
579
7.389056099

Executes strings 123 + 456" and “EXP 2" as numeric expressions and
displays resuits.
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MID$

PURPOSE:

FORMAT:

EXAMPLE:
PARAMETERS:

EXPLANATION:

Returns a substring of a specified length from a specified position within
a string.

MID$  ( string , position [, number of characters ])
String expression Numeric expression Numeric expression
MID$ (AS$, 5, 3)

1. string:  String expression _

2. position: Numeric expression truncated to an integer in the range of
1 = position < 256

3. number of characters: Numeric expression truncated to an integer in
the range of 0 <= number of characters < 256. The default option is from
the specified position to the end of the string when this parameter is
omitted.

1. Returns a substring of a specified length from a specified position within a string. A substring
from the specified position to the end of the string is returned when the length of the
substring is not specified. '

2. A substring of length 0 (null) is returned when the specified position exceeds the length

of the string.

3. A substring from the specified position to the end of the string is returned when the speci-
fied number of characters is greater than the number of characters from the specified
position to the end of the string.

SEE:

RIGHTS, LEFT$

SAMPLE PROGRAM:

10 A$=""ABCDEFGHIJKLMNOPQRSTUVWXYZ"
20 INPUT "1 TO 26 FROM’' ; B

30 PRINT "1 TO" ; 27- B ; "TO"" ;

40 INPUT E

50 S$=MID$ (AS, B, E)

60 PRINT S$

70 END

Uses numeric input to produce alphabetic series of a specified number
of characters starting from a specified location.

alslib.com manuals search engine

151



http://www.manualslib.com/

RIGHTS

PURPOSE: Returns a substring of a specified length counting from the right of a string.
FORMAT: RIGHT$  ( string , number of characters )

String expression Numeric expression
EXAMPLE: RIGHTS$ (“ABCDEF”, 3)

PARAMETERS: 1. string: String expression
2. number of characters: Numeric expression truncated to an integer in

the range of 0 <number of characters <256.

EXPLANATION:

1. Returns a substring of a specified length counting from the right of string.

2. The entire string is returned as the substring when the specified number of characters
is greater than the number of characters in the string. ' '

SEE: MID$, LEFT$
SAMPLE PROGRAM:

10 A$=""ABCDEFGHIJKLMNOPQRSTUVWXYZ’’
20 PRINT A$

30 INPUT "1 TO 26 HOW MANY GET” ; N

40 PRINT RIGHT$ (AS, N)

50 END

Uses numeric input to display specified number of characters from end
of aiphabetic sequence.
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LEFTS

PURPOSE: Returns a substring of a specified length counting from the left of a string.
FORMAT: LEFTS$ ( string , number of characters )

String expression Numeric expression
EXAMPLE: LEFT$ (“ABCDEF", 3)

PARAMETERS: 1. string: String expression
2. number of characters: Numeric expression truncated to an integer in

the range of 0 =number of characters < 256.

EXPLANATION:

1. Returns a substring of a specified length counting from the left of string.

2. The entire string is returned as the substring when the specified number of characters
is greater than the number of characters in the string.

SEE: MID$, RIGHT$
SAMPLE PROGRAM:

10 A$=" ABCDEFGHIJKLMNOPQRSTUVWXYZ

20 PRINT AS
30 INPUT "1 TO 26 HOW MANY GET” ; N

40 PRINT LEFTS (A3, N)
50 END

Uses numeric input to display specified number of characters from
beginning of alphabetic sequence.
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LEN

‘PURPOSE: Returns a value which represents the number of characters contained in
a string.
FORMAT: LEN { string )
' String expression
EXAMPLE: LEN (A$)

PARAMETERS: string: String expression

EXPLANATION:
Returns a value which represents the number of character contained in a string, including
characters that don’t appear on the display (character codes from &HO ~ &H1F) and spaces.

SAMPLE PROGRAM:

10 INPUT "INPUT CHARACTERS” ; C$
200 PRINT "LENGTH=""; LEN (C$)
30 END

Determines the length of an input string.

HEX$ °
PURPOSE: Returns a hexadecimal string for a decimal value specified in the argument.
FORMAT: HEX$ ( argument )

Numeric expression
EXAMPLE: HEX$ (15)

PARAMETERS: argument: Numeric expression truncated to an integer in the range of
—32769 < argument < 65536. Values more than 32767 are converted

by subtracting 65536.

EXPLANATION:
Returns a 4-digit hexadecimal string for a decimal value specified in the argument.

SEE: &H
SAMPLE PROGRAM:

10 PRINT "DECIMAL" ; TAB (10) ; ""HEX"’
20 FORI=0 TO 16

30 PRINTI; -

40 PRINT TAB (10) ; HEX$ (1) ; : PRINT
50 FOR J=0 TO 250 : NEXT J

60 NEXT |

70 END

Displays the decimal values from 0 through 16 along with their hexadecimal
equivalents.
154
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&H ®
PURPOSE: Converts the 1 through 4-digit hexadecimal value following &H to a decimal
value.
FORMAT: &H argument
Hexadecimal value
EXAMPLE: A=8&HAF
- PARAMETERS: On=argument=<FFFFH

EXPLANATION:

1. The hexadecimal value is expressed using values 0 through 9, plus characters A through F.

2. In the manual mode, &H is entered followed by the hexadecimal value. Pressing [xg
produces the decimal equivalent.
Example: &H1B7F &g - 7039

3. The following shows a typical application within a program. Since a numeric variable can-
not be used following &H, the hexadecimal value is appended to &H as a string and then
converted to a decimal value using the VAL function.

SEE: HEX$
SAMPLE PROGRAM:

10 REM &H SAMPLE

20. INPUT “&H"’ ; AS

30 H=VAL ("&H’’ + A$)

40 PRINT "&H"" ; A$; "=""; H
50 GOTO 10

Converts an entered hexadecimal value (4 digits max) to a decimal value.
Program execution is terminated using the =4 key.
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DEG

PURPOSE: Converts a sexagesimal value to a decimal value.
FORMAT: DEG ( degrees [, minutes [, seconds ]])
Numetic Numeric Numeric
expression expression expression
EXAMPLE: DEG (1, 30, 10)
PARAMETERS: Degrees, minutes, seconds: |DEG (degrees, minutes, seconds)| < 10'®
EXPLANATION:
Converts the degrees, minutes, and seconds of sexagesimal values to decimal values
as follow:

DEG (degrees, minutes, seconds) = degrees + minutes/60 + seconds/3600
SAMPLE PROGRAM:

10 INPUT “DEGREES ="', A
20 INPUT “MINUTES=", B
30 INPUT "“SECONDS="", C
40 D=DEG (A, B, C)

50 PRINT D

60 END

Converts values entered for degrees, minutes, and seconds intc a decimal
value.
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DMS$ ?
PURPOSE: Converts a decimal value to a sexagesimal string.
FORMAT: DMS$ ( argument )
. Numeric expression
EXAMPLE: DMS$ (1.52)
PARAMETERS: argument:
Numeric expression in the range of |numeric expression| < 10’

EXPLANATION:

1. Converts decimal values to sexagesimal strings.

2. Minutes and seconds are not displayed when the argument is in the range of numeric
expression = 1 x 10° (1E6). In this case, the absolute value of the input value is convert-
ed to a string as it is. '

SAMPLE PROGRAM:
10 INPUT “INPUT NUMBER" ; N
20 PRINT =" ; DMS$ (N)
30 END

Converts input decimal values to sexagesimal strings.
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PURPOSE: Outputs program contents to the printer.
FORMAT: LLIST [starting line number] [— [ending line number]]
Line number Line number 1
[] |
[ALL]
EXAMPLE: LLIST 50 — 100

PARAMETERS: Both the starting line number and ending line number are within the range
of 1 = line number = 65535. The last line number used by BASIC is speci-
fied when “.” is used.

1. starting line number: Program line number from which program
content printout is to begin. The default option is the first line of the
program.

2. ending line number: Program line number at which program content
printout is to end. The default option is the last line of the program.

3. Specifying ALL sequentially outputs all program contents in areas PO
through P9.

EXPLANATION: :

1. Outputs program contents to the printer within the specified range.

2. This statement differs from LIST in that output is to the printer without showing program

contents on the display.
3. LLIST cannot be used in the CAL mode.

SAMPLE
EXECUTION: LLIST B9
Qutputs contents of current program area to printer.
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LPRINT - ®

PURPOSE: Outputs text to the printer.
FORMAT: LPRINT [output data] [ { f} foutput data 1 1*

TAB (numeric expresion)
Output data: Numeric expression
String expression

EXAMPLE: LPRINT A, B
PARAMETERS: output data: OCutput control function, numeric expression, or string

expression

EXPLANATION:

1.

£ 0

Outputs data to the printer. When the output data is a control function, the corresponding
operation is performed. Numeric or string expressions as output data result in printout
of the resuliing value.

. Numeric expression values are printed in decimal, and the print format is the same as

that for the PRINT statement (see PRINT).

. String expression values are cutput as they are to the printer.
. Including a comma between output data causes a zone tab to be inserted between output

data at output.

Zone tabs are set at 14-character intervals (counting from 0, within a range of 255 charac-
ters) following the last carrier return instruction, and zone tab outputs spaces from the
current location to the next zone tab. Consequently, the printing of the first character of
an output data following a comma is performed at the next zone tab.

10 LPRINT

20 FORI1=1TO 20 : LPRINT %" , : NEXT |
30 LPRINT

40 END

. Including a semicolon between output data causes the output data to be output sequentially.

10 LPRINT

20 FORI1=1TO 50

30 LPRINT (" ;1; )"
40 NEXT I

50 LPRINT

60 END

. Including a semicolon at the end of the statement causes the location immediately follow-

ing printout of the last output data to be the next printing position.

. Including a comma at the end of an LPRINT statement performs a zone tab following print-

out of the last output data.

. A carrier return is performed when a semicolon or comma is not included at the end of

the statement. Print positions are counted from 0 through 255, and the count is reset to
0 when it exceeds 255. Zone tabs and the TAB function are performed in accordance with
the print position count. CR-LF (internal code 0Dr, 0An} is performed at this time.
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9. Actual printing begins when a carrier return/line feed code is sent, and carrier return/line
feed is performed automatically when printing reaches the extreme right of the paper.

SEE: PRINT
SAMPLE PROGRAM:

10 LPRINT

20 FOR I=1TO 14 : LPRINT """ ; : NEXT |

30 LPRINT
40 END

Outputs a series of 14 asterisks to printer.
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OPEN ®

PURPOSE: Declares a file open for use.
FORMAT: . . INPUT .
OPEN ‘‘file descriptor” FOR{OUTPUT} AS[#] file lnumber .
Numeric expression
EXAMPLE: OPEN “DATA1” FOR QUTPUT AS #1

PARAMETERS: 1. file descriptor: String expression

2. file number: Numeric expression truncated to an integer in the range
of 1 =file number<2

EXPLANATION:
1.

Opens the file specified by the file descriptor as the specified file number. Subsequent
input to and output from open files is performed by designating the file numbers.

. CASO: is the default option when the device name is omitted from the file descriptor.
. Specifying FOR INPUT makes sequential file input possible.
. Specifying FOR QUTPUT makes sequential file output possible. A new file is created on

the cassette tape.

. The following two conditions are specified when either FOR INPUT or FOR OUTPUT is

not specified:

1) Cassette tape (CAS0O: , CAS1:)
Error generated

2) Communications circuit (COMO: )
Sequential file input/output specified

. Only one file (# 1) can be open at any given time. Attempting to open two or more files

results in an OP error.

. Attempting to open a file which is already open results in an OP error.
. A file buffer is automatically retained within the stack area. An OM error is generated

whenever the stack area becomes full.

. This command can only be executed within a program.
SEE: CLOSE
SAMPLE PROGRAMS:

1) 10 OPEN ""CASO : TEST"' FOR OUTPUT AS #1
20 PRINT #1, "WRITE TEST”
30 CLOSE

Creates sequential file on cassette tape under filename “TEST”.
2) 10 OPEN ""CASO : TEST'' FOR INPUT AS #1

20 INPUT #1, A$

30 CLOSE

Reads sequential file created in SAMPLE 1.
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CLOSE

PURPOSE: Closes files and declares an end to the use of the 1/0 (input/output) buffer.
FORMAT: CLOSE ‘

EXAMPLE: CLOSE

EXPLANATION:

1. Closes a file and clears the file buffer.
2. An error is not generated even if a file is not open when this command is executed.

SEE: OPEN
SAMPLE PROGRAM:

10 OPEN “CASO : TEST” FOR INPUT AS #1
20 INPUT #1, AS$ : PRINT A$ ; |
30 IF EOF (1)=0 THEN 20

40 CLOSE

Reads and displays data from sequential file TEST (stored on cassette
tape) until all data have been read.
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PRINT # | ®

PURPOSE: Outputs data to a sequential file.

FORMAT: PRINT#  file number [, output data | {’} [output data ] 1¥]
Numeric expression ’

TAB
Output data: String expression
Numeric expression

EXAMPLE: PRINT #1, A$

PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1=file number«<2

EXPLANATION:

1. Sequentially outputs data to the sequential file specified by the file number.

2. The contents of the output data are the same as those cutput to the printer by the LPRINT
statement (see LPRINT, PRINT).

3. A CR-LF (0DH, 0A#) is output following the last output data when a semicolon and comma
are not included. '

4. This statement is valid for sequential files opened for output (FOR OUTPUT), and for com-
munication circuit (COMO:) input/output files.

SEE: INPUT #, PRINT, LPRINT
SAMPLE PROGRAMS:

1) 10 OPEN “CASO0 : TEST"” FOR QUTPUT AS #1
20 INPUT ""DATA="", A$
30 IF AS="" " THEN 60
40 PRINT #1, A$
50 GOTO 20
60 CLOSE : END

Creates sequential file on cassette tape for input of characters from
keyboard.

2) 10 OPEN "CASO: TEST" FOR INPUT AS #1
20 INPUT #1, A$
30 CLOSE

Reads sequential file on cassette tape created in SAMPLE PROGRAM 1.

Downl

E‘%rom www.Manualslib.com manuals search engine

163


http://www.manualslib.com/

164

INPUT #

PURPOSE: Reads data from a sequential file.
FORMAT: INPUT#  file number , variable name [, variable name]*

Numeric expression

EXAMPLE: INPUT #1, A
PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1 <file number<2 '

EXPLANATION:

1. Reads data from the file specified by the file number.

2. Data are input in the same format as data input using the INPUT statement (see INPUT).
Consequently, data are delimited using commas, quotation marks, CR codes {ODH) or CR,
LF codes (0D#, OAH). Internal codes 00H through 1FH and 7FH cannot be input, and lead-
ing spaces (spaces preceding that data) are disregarded.

3. This statement is valid for sequential files opened for input (FOR INPUT), and for commu-
nication circuit (COMO:) input/output files.

(S0 -

. Spaces can also be used as delimiters when data are read to numeric variables.
. An ST error is generated when data read exceeds 256 characters. Execution continued

using an ON ERROR statement begins from the 257th character.

SAMPLE PROGRAM:

10
20
30
40
50

OPEN ‘"CASO : TEST' FOR INPUT AS #1
INPUT #1, A$

PRINT AS ;

IF EOF (1)=0 THEN 20

CLOSE : END

Reads and displays data in a sequential file on cassette tape until no more
data remain.
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INPUTS

PURPOSE: Reads the specified number of characters from a sequential file.
FORMAT: INPUTS ( number of characters , [#] file number )

Numeric expression Numeric expression
EXAMPLE: INPUTS$ (16, #1)

PARAMETERS: 1. number of characters: Numeric expression truncated to an intege
the range of 0 =number of characters <256
2. file number: Numeric expression truncated to an integer in the ral
of 1 <file number<2

EXPLANATION:

1. Reads the specified number of characters from a sequential file.

2. All codes (00H ~ FFH) are read as they are.

3. This statement is valid for sequential files opened for input (FOR INPUT), and for com:
nication circuit (COMO:) input/output files.

SAMPLE PROGRAM:

10 OPEN "'CASO : TEST' FOR INPUT AS #1
20 CH$=INPUTS (5, #1)

30 CLOSE

40 PRINT CH$

Reads and displays first five characters in a sequential file on cassette te
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EOF

PURPOSE: Indicates the end of file reading.
FORMAT: EOF ( file number )

‘ Numeric expression
EXAMPLE: IF EOF {1) THEN END

PARAMETERS: file number: Numeric expression truncated to an integer in the range
of 1=file number<2

EXPLANATION: :

1. Indicates the end of reading for the file specified by the file number. Generally, this function
is assigned a value of 0, but the value becomes -1 when the last record of a file is read.

2. A value of —1 is returned when the receive buffer (for RS-232C applications) becomes
empty. '

3. This statement is valid for sequential files opened for input (FOR INPUT), and for commu-
nications circuit (COMO:) input/output files.

4. Generally, a 0 is returned for sequential files opened for output (FOR OUTPUT).

SAMPLE PROGRAM:

10 OPEN ""CASO : TEST” FOR INPUT AS#1
20 INPUT #1, AS$

30 PRINT A$

40 IF NOT EOF (1) THEN 20

50 CLOSE

60 END

Reads and displays data in sequential file on cassette tape until no more
data remain.
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SAVE, SAVE ALL

[=2]

2.
3.

PURPOSE: Saves a program to a specified file.
FORMAT: SAVE [ALL] “file descriptor” [, A]

String expression

EXAMPLE: SAVE “DEMO1”
PARAMETERS: 1. ALL: Outputs all programs from PO through P9. Can only be speci-

fied for output to cassette tape.

2. file descriptor: String expression

3., A:  Specifies ASCII format. Binary internal format is the default option
when omitted. Cannot be specified while SAVE ALL is specified.

EXPLANATION:
1.

Outputs the currently specified program area conients to the file specified by the file
descriptor.
Specifying ALL outputs programs from areas PO through P9 to cassette tape as an ALL file.
CAS0: isthe default option when the device name is omitted from the fie descriptor. When
the entire file descriptor is omitted, the: file is output to cassette tape and saved without
a filename.

. Specifying *“, A" causes the program to be converted to and saved in ASCIl format. This

format uses alphabetic characters such as those which appear when the LIST command
is executed.

. Data are output as they are in binary format when *“, A’ is not specified. However, files

are saved in ASCII format whenever COMO: is specified in the file descriptor, regardless
of the **, A" specification.

. Files for which a password has been registered cannot be saved in ASCII format.
. This command causes all open files to be closed and enters command input standby once

the SAVE execution is complete.

8. This command cannot be executed while program execution is halted (“STOP’’ displayed).
9.
SEE: LOAD, PASS, LOAD ALL

SAMPLE
EXECUTION: SAVE "CASO0 : TEST”

This command cannot be executed in the CAL mode.

Saves a program on cassette tape under filename TEST.
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LOAD, LOAD ALL

PURPOSE: Reads from a file into memory.
FORMAT: LOAD [ALL] “file descriptor” [, A]

String expression

EXAMPLE: LOAD “DEMO1”
PARAMETERS: 1. ALL: Inputs programs to program areas P0 through P9. Can only be

specified for input from cassette tape.

2. file descriptor: String expression

3., A: Specifies ASCII format for cassette tape. Binary format is the
default option when , A is omitted. ASCII format is the default option
for the communications circuit, whether specified or not.

EXPLANATION:

1.

2.
3.

0 o ~

Reads from the file specified by the file descriptor to the currently specified program area.
The format of the file can be either internal or ASCII format.

CASO: is the default option when the device name is omitted from the file descriptor.
Files already in existence before execution of this command are deleted, and the speci-
fied files are loaded in their place.

. This command closes all open files and the computer waits for command input once load
is complete.
. Passwords and program loading.
Computer Loaded program Result
Password Password LOAD possible when passwords

are identical only

Password No password LOAD possible

No password No password LOAD possible

No password Password LOAD possible (under program
password)

. Specifying ALL reads ALL files {files with attribute A, created using SAVE ALL) from cas-

sette tape into areas PO through P9,

. This command cannot be executed in the CAL mode.
. This command cannot be executed while program execution is halted.
. The first file on the cassette tape with an attribute which matches the one specified is

the default option when the entire file descriptor is omitted.
LOAD: first file saved in internal format (attribute B)
LOAD ALL: first file saved in ALL format (attribute A)
LOAD , A: first file saved in ASCI| format (attribute S)

SEE: SAVE

SAMPLE
EXECUTION: LOAD ""CASO : TEST”

Reads program under filename TEST from cassette tape.
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VERIFY | v

PURPOSE: Verifies the contents of a file stored on cassette tape.
FORMAT: VERIFY ‘‘file descriptor”

String expression
EXAMPLE: VERIFY “CAS0: DEMO”

PARAMETERS: file descriptor: String expression

EXPLANATION:

1. Verifies the contents of a file stored on cassette tape.

2. Parity and checksum data included within the file itself are used for checking.

3. This command cannot be executed in the CAL mode.

4. This command closes all open files.

5. The first program found is checked when the filename is omitted. :

6. This command cannot be executed while program execution is halted (“'STOP" displayed).

SEE: SAVE, LOAD
SAMPLE
EXECUTION: VERIFY ""CASC : TEST”

Confirms whether or not program on cassette tape has been correctly
stored under filename TEST.
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DATA BANK COMMANDS

NEW #

PURPOSE: Clears DATA BANK data.

EXPLANATION:

1. Clears all data stored under the DATA BANK function.

2. This command cannot be executed for data protected by a password.

3. This command cannot be executed in the CAL mode, but in the BASIC mode.

SAMPLE
EXECUTION: NEW # [exg]

Clears DATA BANK data.

LIST

PURPOSE: Displays all DATA BANK data.

EXPLANATION: ‘
1. Displays in record sequence all data stored under the DATA BANK function.
2. The display shows the record number and DATAs BANK data.
TOP
other than g and ¥,
. The listing can also be halted at any time by pressing @rd.
. This command cannot be executed for data protected by a password.
. This command cannot be executed in the CAL mode, but in the BASIC mode.

SEE: LLIST #

SAMPLE
EXECUTION: LIST # fxg

Lo % 1 I

Lists DATA BANK data on display.
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LLIST# v

PURPOSE: Qutputs all DATA BANK data to printer.

EXPLANATION:

1. Qutputs to the printer in record sequence all data stored under the DATA BANK function.
2. The record number and DATA BANK data are both printed.

3. This command cannot be executed for data protected by a password.

4. This command cannot be executed in the CAL mode, but in the BASIC mode.

SEE: LIST #

SAMPLE
EXECUTION: LLIST # (exd

Outputs DATA BANK data to printer.

SAVE #

PURPOSE: Outputs DATA BANK data to file specified by file descriptor.
FORMAT: SAVE# [ file descriptor ]
String expression

EXAMPLE: SAVE# “CASO : TEST”

PARAMETERS: file descriptor: String expression

EXPLANATION:

1. Outputs DATA BANK data to a file specified by the file descriptor.

2. Data are output in ASCII format.
i 3. CASO: is the default option when the device name is omitted from the file descriptor.
4. When the entire file descriptor is omitted, the file is output to cassette tape and saved

without a filename.
. This command cannot be executed in the CAL mode, but in the BASIC mode.
. This command cannot be executed while program execution is halted (“STOP" displayed).
. This command cannot be executed for data protected by a password.

SEE: LOAD #

SAMPLE
EXECUTION: SAVE# ""CASO : TEL" [exg

-~ 3 O

Save DATA BANK data to cassette tape under filename TEL.
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LOAD #

PURPOSE: Reads data into DATA BANK area.

FORMAT: LOAD # | [ file descriptor } | [, M]
String expression

EXAMPLE: LOAD# “CASQ : TEST”

PARAMETERS: 1. file descriptor: String expression
2., M: Indicates that current execution is append to existing data.

EXPLANATION:

1. Reads data to the DATA BANK area from the file specified by the file descriptor.

2. The current contents of the DATA BANK area are deleted when *, M’ is not specified.
Specifying *‘, M’ indicates that the new data are to be appended io the end of the current
contents of the DATA BANK area. '

3. CASO: is the defauit option when the device name is omitted from the file descriptor.

4. The first file on the cassette tape with an attribute (S) which matches the cne specified
is the default option when the entire file descriptor is omitted.

5, This command cannot be executed in the CAL mode, but in the BASIC mode.

SAMPLE
EXECUTION: LOAD# ""CASO : TEL2" , M [xg

Reads memo data file stored on cassette tape under filename TEL2 and
appends to current DATA BANK area contents.
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READ #

WD LW

PURPOSE:
FORMAT:
EXAMPLE:
PARAMETERS:

EXPLANATION:
1.
2.

SEE:
SAMPLE PROGRAM:

Reads data from DATA BANK area. .
READ# variable name [ , variable name |*
READ# AS$, X

variable name

Sequentially reads data stored in the DATA BANK area and assigns them to variables.
Numeric data can only be read into numeric variables, and string data only into string
variables. Mismatching data and variables generates an error.

10
20
30
40
50

. Data items can be delimited by commas.

. A DA error is generated when data are not present to be read.

. The read sequence can be altered using the RESTORE# command.

. Spaces in front of data items are skipped.

. Data included within quotation marks are read as a single string.

. This command cannot be executed in the CAL mode, but in the BASIC mode.

RESTORE#, WRITE #

RESTORE# ""RED’’ , 0, 50
READ# A$

PRINT A$

GOTO 10

PRINT ""NO DATA!”

Searches and displays data items which start with “RED"’ within DATA
BANK area. Message ‘“NO DATA!” appears when such data items are
not found.
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RESTORE #

PURPOSE: Searches specific data in the DATA BANK area and changes the read
sequence of DATA BANK data.

FORMAT: “‘object string” 0 {Iine number }
RESTORE # [ String expression [[ ! {1 ] { | #program area number ]

EXAMPLE: RESTORE# “SMITH”

PARAMETERS: 1. object string: String expression
2. line number:  Numeric expression. Integer within the range of O <line
number < 65536
3. program area number: Numeric expression. Integer within the range
of O=program area number<10

EXPLANATION:

1. Searches specific data in the DATA BANK area and sets the DATA BANK area pointer
position. Subsequent executions of the READ # and WRITE # commands are performed
from the new pointer position.

2. The relationship between the parameters and the object string are as follows:

i) RESTORE#
Omitting all parameters sets the DATA BANK area pointer to the beginning of the data
to be read by the next READ# command.

fi} RESTORE# ‘“‘object string”
Sets the DATA BANK area pointer to the position of the specified object string. Strings
are delimited by commas, and not by spaces. A DA error is generated when the object
string cannot be found.

iiiy RESTORE # ‘‘object string”, { ? }
0: Same as ii above.
1. The first data of the record (line) that includes object string is read by the following

READ # statement.

. . N 0 i
iv) RESTORE# “object string” [, {1 } I, {I:;‘rg;rr;rie;rea number}

Execution branches to specified line or program area when the object string is not found.

* Search is conducted from the present pointer position forward to the higher record num-
ber. The following procedure is used to search from the beginning of entire data:

RESTORE# : RESTORE# ‘‘object string”
SAMPLE PROGRAM:

10 RESTORE# ""YOU', 0, 50
20 READ=# AS

30 PRINT AS

40 GOTO 10

50 PRINT "NO DATA!”"

Searches for data beginning with “YOU", and displays “NO DATA!" if
not found. ‘
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WRITE # - ®

2.
3.

7.

i 8.
SAMPLE PROGRAM:

PURPOSE: Rewrites and deletes DATA BANK data.
FORMAT: WRITE # DATA BANK data , [ DATA BANK data

Expression Expression

EXAMPLE; WRITE # “"ABCDEF"” _
PARAMETERS: DATA BANK data: String or numeric expression

EXPLANATION:
1.

Sequentially writes DATA BANK data from the current DATA BANK area pointer (see
RESTORE #).

New data are written regardless of whether or not data already exist at the pointer location.
The entire record (line) is cleared when this command is executed without any DATA BANK
data expressions. :

. Multiple data items can be delimited using commas. _
. The DATA BANK area pointer stays at the next data item written after execution of this

command. Further data item writing begins from this point unless the pointer position is
changed using RESTORE #.

. 255 characters per line can be written using this command, and an error is generated

when this limit is exceeded.

Numeric expressions written using this command are written using the same format as
PRINT statement display. Note, however, that the SET statement has no effect here.
This command cannot be used to write character codes &H1F or lower.

10 RESTORE#

20 RESTORE# "'YOU", 0, 50
30 WRITE# ""SHE"

40 GOTO 20

50 PRINT "COMPLETE!""

60 END

Changes DATA BANK data beginning with “YQU" to “SHE".
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___PART 11

SC_IENTIFIC LIBRARY

11-1 LIBRARY EXECUTION
11-1-1 Activating The Library

The library function of the computer provides a total of 116 different utilities divided into a
mathematical library, a statistical library, and physics and scientific library. The two methods
described below can be used to activate the desired library in the CAL mode.

1. Library number + [ug key

Activation of the library using this method is achieved by first entering & library number and
then pressing the (ug key.

Activation of the library utility for solution of a quadratic equation (Library Number 5050).

- ' {Switch power ON)

')':’ +c=0 {Library number entry)

5050

1 =

axe+b
a 1

* The cursor moves to the next line with no further operation when an invalid library number
is entered.

One of the following two operations is performed when the [ug) key is pressed without entry
of a library number.

i) Pressing immediately after power is switched ON

- {Switch power ON}

Prime factors
Base 7_

{2£Base<1@10)

(Press

This operation activates the prime factor analysis library utility (Library Number 5010).

i) Pressing (ue after execution of a library utility

Break {Press to break)
) iTgxab?-_—— fx1.vy1}).(x2.v2) (Press (o)
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In this case, the previous library utility (here, Library Number 5510; STRAIGHT LINE PASS-
ING THROUGH TWO POINTS) is reactivated.

* In this example, the key was pressed immediately following ). The same result is
produced when manual calculations or a BASIC program is executed following f=«.

2. Selection using the (& key

Pressing the = key produces a display of the library utilities built into the computer. The
followmg operations can be used to locate a specific utility.

i} (8)and(Z keys are used to respectively scroll up and down through the utlnty list. Holdmg
gither key down results in high speed display change.

(&) displays the first library utility (memory calculation, Library Number 1000).
displays the last library utility (ratio difference test, Library Number 6772).
= displays following library utility contents.

ii) Pressing either &g or (g when the desired library utility is displayed executes the utility.

EXAMPLE 1

Activation of numerical solution {method of bisection) after power is switched ON.

- (Switch power ON)
BR1@ :Prime factors
Base = a 2 b % ¢ x
EONEAREOREIREIN S
S@9@ . Numerical solution fix)=0 ;
Method of bisection (Press (3] 6 times)
Method of bisection f{x)=0 i i
1:f(x),.x0.x1 P :. loop (Execution using &)
EXAMPLE 2

Termination of bisection method in EXAMPLE 1 and activation of quadratic equation solution
utility.

Break (Termination of library
— utility)
509 Numerical solution fix)= Lib list displ
e Method of bisection (Library list display)
0 E&® beb@:axe+bx+c=0 (Press (@] three times)
axeg+hx+c=0 (Activation of library
Exd a= 1 ?_ ‘ utility)

11-1-2 Library Termination
Execution of a library utility can be terminated by pressing the (&) key.

k ) (Termination of library
utility)

ad@{_rom www.Manualslib.com manuals search engine

177


http://www.manualslib.com/

Downl

11-1-3 Library Activation Display
The displays that appear immediately following activation of the library are of two types, and
are referred to throughout this manual as follows.

1. Initial display
Display immediately following library activation for value input, YES/NO selection, or list
display.

EXAMPLE 1

Immediately following activation of prime factor analysis library utility (Library Number 5010).

P

rime factors ([E<£Base<1@10}
Base

.

EXAMPLE 2
Immediately following activation of interval estimation library utility (Library Number 6610).

2] a<e<b celknaown
new data (Y/N) 7

N{nrn.,o
input

EXAMPLE 3
Immediately following activation of formula library utility (Library Number 5800).

ae [1”
= _

—pe
a+hj)l(a-b)

2. Menu display
Display immediately following library activation for process selection.

EXAMPLE 1

Immediately following activation of Newton’s method library utility (Library Number 5080).

Newton's method f{x)=0
1:f(x).x0 2:h.c.1oomp

EXAMPLE 2
Immediately following activation of matrix operation library function (Library Number 5100).

Matri Alg.gt:Bl2.
> T Ko+ - %
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11-1-4 Examples Used in This Manual

The examples shown in this manual are generally presented as being performed immediately
following library activation. When the library is activated, certain values (0 or 1) are stored
for the variables used within the library. Continuously using the library without a break causes
the values which have been entered or calculated to be retained. When inputting data, the
values assigned to variables are displayed as shown in the display illustrated below (actual
display differs according to the library utility being used).

Ratio interval estima-
Lé ' g Ja<p<b tion; Library Number

B
n 6670

At this time, the [xg key can be bressed without changing the displayed value, or the dis-
played value can be changed before pressing [xg.

11-1-5 Precautions When Using the Library

(D Library executions can be performed in the CAL mode only. :

(2 A number of different types of variables are used in library calculations. Using a large
number of variables in various library utilities may cause library execution speed to
decrease. Speed can be increased, in this case, by executing the CLEAR statement before
activating the library function. /t should be noted, however, that the CLEAR statement clears
all variables currently stored in memory.

(3 Activation of the library automatically switches the PRINT mode OFf and executes the
DIM command. This means that a PRINT mode ON specification or DEFM command
executed before the library is activated is canceled.

(@) Numeric values used during library executions shoutd have mantissas of 10 digits or fewer.

() Library variable names consist of single lower case alphabetic characters (a~z). Statistical
variable names in the library are preceded by the letter ‘s’ (sa~ sz).

(8 All library utilities are created using the BASIC language.

@ The symbol is shown on the display during library execution and list display.

(8)xg can be pressed while the previously entered data are displayed during data input to
enter the displayed data again.

st Ho:p=po H:p*+po
=Q0.02 P_

te
PO

Pressing &xg here inputs 0.02 as the value for Po.

Execution of certain library utilities automatically switches to the lower case mode or
the RAD angle unit (from DEG) mode. Since pressing the ks key terminates execution
while retaining the lower case or angle unit mode, the mode automatically switched
to should be manually changed as required before execution of another library utnl:ty
or calculation.

« Library utilities automatically switching to lower case mode

5080, 5090, 5200, 5220

« Library utilities automatically switching angle unit to RAD

5080, 5090, 5200, 5220, 5625, 6230, 6240, 6430,-6440, 6450, 6620, 6650, 6660 6720

6721, 6722, 6740, 6741, 6742, 6750, 6751, 6752
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MEMORY CALCULATIONS

This function makes it possible to use the cursor keys to perform the four key memory (MC,
MR, M—, M+) operations.

The following list shows the corresponding memory operation that corresponds to each cursor
key.

(¢ : MC (Memory Clear} Clears data stored in memory

@ : MR (Memory Recall) Recails data stored in memory

: M- (Memory minus) Subtracts from memory

=) : M+ (Memory plus) Adds to memory

Both the calculation result and memory contents are simultaneously shown at the bottom
of the display.

MCILt] MR 1] M-1{-1] M+l -1
7] @
I [ .
16-digit 18-digit
calculation result memory contents

Values can be corrected using the [es) key (1-character delete) or p#j &3 (all value clear).

Besides the four basic arithmetic functions, numeric scientific function, logical operation, and
comparison calculations can all be performed. One-key commands, however, cannot be used
for numeric scientific function calcuiations, and direct function keys cannot be used.

) (3] (@) Exd cannot be used to enter sin30°. It mused be entered as (8] [1) (N] (3] [@] xg.

The formula memory is used for memory calculations. Therefore, it should be noted that contents
of the formula memory are changed when memory calculations are performed.

OPERATION
MGTT1  WMRL{+1  WM-[-1  WM+(-]
1000 @ a

EXAMPLE 1

Perform the calculation: 15+3+7-6=6
MCT t] MRIL[ 1] M-[ -1 M+[ -]
7] 1)

1I5(A3H7(=6

MC[ 11 MR ! ] M-[ -7 M+ =1 {Formula input)

15/3+7-6._
(Exg l'\aﬂc[ t] MR 11 M=T <1 M+[ -] {Formula executicn)
E .

180
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f

Set the mode for the desired angle unit (DEG, RAD, GRA) before activating the library.

EXAMPLE 2 _
Perform the following calculations: 120x 1.4 =168
1.4x170=238
@ WGTTT  WATT] g¥{~] FIEy
14 MCL 11 MRL +1] M-T~-1 M+ =
1.4 1.4 :
MC[1t] MR[1 M-[ - M+[ -~
120@_]@_ 120%1.4_ : - -
MG t] MRL 11 M-L[-1 M+~
& 168 1.4 :
D F 17 MCT 1] MR+ 1 M-T~1 M+(~]
® & 170 1.4%170_
MCL 1 MR ¢ 1 M-[ -1 M+[-1
b 288 1.4
EXAMPLE 3
Perform the following calculation; 3+7+sin30° (angle unit=degree)
) "MCT 1] MRT 1] M-T-1 M+~ 1
@ 2
3= gﬂC[tl MRIL 1] gﬂ—[-—] M+1-1
7 MCL( '] MAL ¢+ M=1[~1 M+[~1
=] 7 10
MCL[t] MBI 1] M-[-1 M+[-1]
SIN30 =) HoL i
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{Formula input)
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(Add to memory)

(Add to memory
following function
calculation)
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MEMORY CALCULATION FLOWCHART

Library menu

Calculation result and -

memory contents display

HEEFAR] Entry (FIMC @EMR [EIM— =M+
Cutput of opera- Calculation resull Output of cursar Subtract calcula- .
tor following clear and output of Memory clear following memary tion result from Add calculation
calculation result tirst entry contenls memory result to memory
- ™
F L J
Formula input
g = FMe BIMR EM— EBIM+
Output of memory Subtract result from Add resull to
Dr? lete tone Formull_a Memory clear contents at current memory after memory alter ex-
character execulon cursor position executing formuta eculing calculation
- i T
NO
N YES NO
Error?/ 0
YES YES

Y

Error display

Key input

182
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- When b is a prime factor, the formula ai= a

PRIME FACTOR ANALYSIS

Performs prime factor analysis on an input value base. The input range of entered value
a is an integer within the range of 2<a<10%, The analysis is performed by first determin-
ing if the value input for a is divisible by 2 or by b, which is assigned sequential odd numbers
(3,5 7...).

is applied and division is repeated until

Vai+1=b. b
OPERATION
Prime factors (E£LBase<1@10)
5010 Base 7_
EXAMPLE
Perform prime factor analysis for a base of 100.
Prime factors [2£fBase<1@19)
Base 7_ .
100 Prime factors (8£Base<1@10] (Base input)
Base ?1B@_
[Exe) Prime factors {2ZBase<1@10) {Calculation)
188 = .. ...
Prime factors (EZ{Base<i@i0) (Result display)
1@ = 2~2 % 5+2
(Exe) Prime factors (2{Base<1@10) (Return ta initia! display)
Base 7_

Here, the result of the prime factor analysis is 100 =22 x 5,
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GREATEST COMMON MEASURE/
LEAST COMMON MULTIPLE

Determines the greatest common measure (GCM) and least common muitiple (LCM) for two
entered integers (a, b), within the range of 1=a<10%, 1=b< 10". The GCM and LCM are
determined using the Euclidean method.

OPERATION
G.C.M. B L.C. M. (1£a.b<1@10)
5020 g  [5.C; :

|

Determine the GCM and LCM when a=5 and b=2.

G.C. M. &8 L.C.M. (1Za.b<1@10)
a=_1 74

5 [xg E.CiM'.?‘ B L.C.M. {1£a.b<1@10) {Value a input)

2 G.C.M.= 1 {value b input)

bd ..C.M.= 10

(Ex) G.C.M. &8 L.C. M. (1ZE.b<1@10) (Return to initial display)
a= 5 7.

Here, the GCM of 2 and 5 is 1, while the LCM is 10.

SIMULTANEOUS EQUATIONS
(GAUSS-JORDAN ELIMINATION)

Solves for xi ~ xn in the following n simultaneous equations (2=<n=7) for input of coefficients
ai~an, b1~bn - and y1~yn.

at-Xi+b1:x2+cCt-X3+---=y1
az-X2+b2-X2+C2:X34---=Vy2
an-Xn+bn-Xn+Cn-Xn+---=yn

Solutions may not be exact for coefficients with a difference in excess of 1 x 10" due to
internal rounding. }

OPERATION
5040 ax15b$2+cx3+---=y (24ns?)
n=

Pressing Fm [exg during coefficient input returns to the previous coefficient entry..
Pressing (&) or xg during display of a solution scrolls to the following solution, while {£] scrolls
to the previous solution.

The message ‘‘not found” appears on the display when a solution cannot be found.
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Solve the following simultaneous cubic equations for x1, xz2, and xa.

21+ 3x2—x3=15
3x1—2x2+2%3=4
5X1+3x2—4x3=9

axl+bx2+cx3+ {(2LnL7)
n= 2 "7_
3 (g ax1+bx2+cx3=y {Input 3 to specify cubic
1.8= @ 7?_ equations)
2 (Exg) axl+bx2+cx3=¥ {Input coefficients for
1:b= @ 7_ first equation)
3 axT+bx28+cx3=y Input coefficients)
@ l:c= @ 77— (
-1 axl+bx2+cx8=vy
e 1:¥y= @ 7_
15 axl+bx2+cx3=y
e 2.a= @ 7_
38 -2Ed 2 e 4 g
aXx1+bx2+cx3=y (Input coefficients for
d.a= B0 7?_ second equation}
59 3 g -4 (x5 9 (&g
ax1+bx2+cx3=vy (Input coefficients for
X1 = ..., third equation)
axl +b£2+c x3=y (Display value for X1)
1 =
[Exe aél + bée +cXx2=y {Display value for xz)
X = :
[Exg) aé'l + hjE +cx3=y (Display value for x3)
X =
[Exg) axl gb ’);(‘E +cx3+ (BLns7 ) (Return to initial display)
n= -

Here, the solutions of the simultaneous equations are xi1=2, x2=5, xa=4.
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SIMULTANEOUS EQUATION FLOWCHART

Library start
| oo
Number of (n)
variables input
L-—"'—-M
L ) [ returns to
Coefficient input | preceding coefficient
@n display
(2] 8] fxd
1
Set p_revious Set next safution Set next solution
solution

Solutions NO
remain?

YES

Y
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" QUADRATIC EQUATION

equation ax®+bx+c=0.
Root equations are used to determine the solution. -

-b* vb*—-4a
2a :

Recot equation: x=

When d =b?-4ac:

Determines the solution for o and 8 when coefficients a, b, and ¢ are input for the quadratic

i) When d>0, two real roots (o, ) are present: o= %ﬁ- . B= %;\/a
i) When d=0, one real root (c) is present: o= ;g— (multiple root)
i) When d< 0, two imaginary roots («, 8) are present:
| =B ¥=d g b _V-dy
2a 2a 2a 2a
OPERATION
axé+hx+c=0
5050 axFpes
EXAMPLE
Determine the solution of the following quadratic equation:
2x2—-5x+3=0
axe+bx+c=0
a=_1 "7_
2 [Exg) aXe+DX+c=0 (Coefficient a input)
b= @ ?_
=5 fexg axe+bx+c=0 (Coefiicient b input)
c= @ 7.
3 g ax2+bx+c=0 (Coefficient ¢ input)
-: alx—a)(x-8)=0 (Solution « display)
! x = 1.5
' [exg) g ( x—t_i! JTx=-F1=0 (Solution 8 display)
Exe) axe+bxX+Cc=0 (Return to initial display)
a= 2 7.

Here, the solutions of 2x*—5x+3=0 are a=1.5, §=1.
SOLUTION DISPLAY

while § is displayed returns to the display of .
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CUBIC EQUATIONS

Determines the solution for «, 8 and ¥ when coefficients a, b, ¢, and d are input for the cubic
equation ax®+bx2+cx+d=0.
Root equations are used to determine the solution.
Transformation to y*+3py +q=0 can be performed

_Gc b? 2b° bc b
32’ P73 9w 9578 T3 e

27a° a
Here, substituting A= 3/—/——— q'H/_ =3/ 1 q , c=q%+ 4p° results in the following:

i) When ¢c>0, one real root («), and two 1mag|nary roots {8, ) are present:

A+B A+B
2 (A B)i, 2

i) When ¢=0, p=0, one real root (a) is present: «a=—(A+B)

when x = are substituted in ax®+bx®+cx=0.

a=—(A+B), 8=

Y3 (A-B)i

i} When ¢=0, p=0, two real roots («, ) are present:
a=—(A+8), f="12

(multiple roots)
iv) When c<0, three real roots {(«, 8, ¥) are present:

a=—2V—pcosd, B=—2V—pcos (§+120°),

1 -1 4
=-2V- 0+ 240° f=—cos™'———
v pcos (6 + ) 3cos 2(_?
OPERATION
5060 g:BTbéi+cx+d=B
EXAMPLE | -

Determine the solution of the following cubic equation:
2+ x2—13x+6=0

ax3+bx2+cx+d=0
a= 1 7P_

2 B axdt+thxz+cx+d=0 {Coefficient a input)
b= @ 7_

1 g ax3+bxa+cx+d=0 {Coefficient b.input)
c= @ "7_ )

-13 g ax3+bxe+cx+d=@ (Coefficient ¢ input)
d= @ 7?_

6 g axd+bxe+cx+d=0 {Coefficient d input)
alx- g) {(x=-8}(x-v)= {Solution « display)
fr g = -

fexd g( x=a T (x=F1(x~7 T=0 {Solution 8 display)

188
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(Solution ¥ display}

al{x-e¢){x-8)(x-v)=0
y = 0.5
ax3+bhxB+cx+d=0

EE] a= e ?- -

(Return to initial display)

Here, the solutions of 2x* +x*—13x+6=0 are a=-3, 8=2, v=0.5.

SOLUTION DISPLAY

CUBIC EQUATION FLOWCHART

Library start

Cubic equation

Pressing [xg or {(I) displays «, 8 and ¥ in sequence. Pressing (¢) while 8 or ¥ is displayed
returns to the display of « or 8. Only « or o and g are displayed in the case of multiple roots.

coefficient input

Numbm

multiple roots
=3 =2 None

« display « display a display
3 @ & @]! @ y [@,

A display A display

K}

ks, (@)

¥ display

K
fxg (exg]
Y Y
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(NEWTON’S METHOD)

5080 NUMERIC SOLUTION OF AN EQUATION

Determines the solution of the function y =1(x) graphed below for f(x) =0, using Newton’s
Method.

¥y y=1{x)

(Angle unit =radians)

The following parameters are specified in order to determine the numeric solution using
Newton’s Method.

Xo : Initial value

h :  Minute interval for x-axis when performing numerical differentiation at point (x, f(x))
P (x) = f(x + hr: —f(x)

€ . Solution convergence (e> |xn+1—Xn| : continuously calculate and return value of

¢ as long as inequality is true)
loop : Maximum number of convergences (positive integer)

* The following arithmetic operators and functions can be applied here:
+, —, %,/, ~, SIN, COS, TAN, ASN, ACS, ATN, LOG, LN, EXP, SQR, HYP
* The variable name for the function f(x} must be represented by x.

* The value input for ¢ must be 1E— 90 or more. Since internal calculations are performed
in 12 digits, smaller values have little meaning.

OPERATION
Newton's method fi(x)=0 -
5080 ToF(x). % 2:h.g.loop

[>]

The menu display illustrated above appears when the library is activated. Either 1 or 2 should
be selected in accordance with the type of processing to be performed.

1 - Function f(x) specification/initiai value input
2 : Input of minute interval, convergence condition, and maximum number of convergences

180
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of convergences is 30.

Determine the f(x) =0 solution of the following equation for f(x)=2x®+ 3x*~x—5, where the
minute interval is 0.00001, the convergence condition is 0.0001, and the maximum number

(Parameter input
selection})

{Minute interval input)

(Convergence condi-
tion input)

(Maximurn number of
convergences input)

Yo fn) =22%+3xt— x5
5
14
13
L2
‘ 1
—4-3-2-1 -1 2 3 4
X
Newton’'s method f({x)=0
1:f(x}),x@ 2'h.&.loop
2 Frix)=(f{x+h)=-Ff(x%))/h (h>@)
h= 0.00Q0Q@1 7_
0.00001 &= Err 1Xn+1-Xnli<& (£>@)
£e= @0.000000%F 7..
0.0001 [xg Max loop (n>0)
n= 20 ?_
30 [ Newton s method fixr=0
1:1{x).x0 2:h.e.loop
1 Define function
F(x) 7—

{Functicnfinitial value
input selection)

2%kX"3+3%X"2-x—5 [xg

{Function input)

(Initial value input)

(Solution display)

f{x) = 2xx~3+3xx*2-%x-56
x@= @ - .
1 fExg fix) = 2%xx~3+3%xx~"2-x-5
fix) = 2%xx~3+3xx*2-x-5
: ¥ = 1.0848
: exg Newton's method fix)=0
1:f(x),x0 2:h.e.loop

(Return to initial

display)}

This display indicates that the solution for the example equation is 1.0849.

The message ‘‘not found’ is displayed when a solution cannot be found.

fix) =
not

X"2+1

found

Pressing xg at this time returns the display to point at which calculation was discontinued.
Pressing exg again returns to menu for numeric solution of an equation (certain calcualtions

may not initially display discontinued point display).

fix)
loop

n

Xxr"2+1

20 1Xn = 1.087B4789458

|

\
]
i
|
[
i
'
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NUMERIC SULOTION OF AN EQUATION
— (BISECTION METHOD)

Determines the solution of the function y =1(x) graphed below for f(x) = 0, using the bisection
method.

Iz 5T T {Angle unit=radians}

The following parameters are specified in order to determine the numeric solution using the
bisection method.

X0, X1 : Initial value

€ . Solution convergence (e> |xn+1—xnl : continuously calculate and return value of
¢ as long as inequality is true)

loop : Maximum number of convergences (positive integer)

* The following arithmetic operators and functions can be applied here:
, %k, 7/, ~, SIN, COS, TAN, ASN, ACS, ATN, LOG, LN, EXP, SQR, HYP
* The variable name for the function f(x) must be represented by x.

* The value input for e must be 1E—90 or more. Since internal calculations are performed
in 12 digits, smaller values have little meaning.

OPERATION
5090 l_r‘le c)i '5 bisectlon f(

X
A 2.¢.l00p

1=0

The menu display illustrated above appears when the library is activated. Either 1 or 2 should
be selected in accordance with the type of processing to be performed.

1 : Function f(x} specification/initial value input

2 : Input of convergence conditin and maximum number of convergences
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Determine the f(x) = 0 solution of the

following equation for f(x)=2x>—x*~ 8x—11 , where the

convergence condition is 0.0001, the maximum number of convergences is 40, and initia

values are xo= —5, Xx1=5.

Method of bisectian fix)l=0
1:f(x).x@8,x]1 2:¢c,.locop

2 Err I Xn+1-Xni<e (e>0)

. e= P.000Q@001

0.0001 [xe Max loop (n>0)
n= 3@ 7?_

40 [Exd Method of bisection f{x)=0
1:f(x).x@.x1 2:¢.loaop

1 Cefine function
fi{x) 7?-

2%kx" 3 -x"2—-8%x-11[xg
f{x) = 2xx~3-x~2-8%xx-11
x@= 0@ —

-5 [xg F(x) = B%Xx"8-x 2-8%x~11
X1= 8 7_

5 [ T{x) = 8xx~8-x~2-B%x-11
X = ... :
f(x} = 2xx~"3-x~2-8%xx-11
x = 2.7171

[xg) Method of bisectlon f(x)=@
T (x) . x@, x1 2:e.loap

(Parameter input
selection)

(Convergence condi-
tion input)

(Maximum number of
convergence input)

(Function/initial value
input selection)

{(Function input)
{Initial value xo input)
(Initial value x: input)
(Solution display}

(Return to initial display)

This display indicates that the solution for the example equation is 2.7171.

The message ‘‘not found” is displayed when a solution cannot be found.

fix) = x~»
not found

2+1
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MATRIX OPERATIONS

Matrix operations make it possible to perform addition, subtraction, multiplication, scalar
product, determinant, inverse matrix, and transposed matrix calculations.

OPERATION
Matrl A{R.2): B(E 2)
5100 (us) SA.B.D. 1T Kt~ % M.L.C.P 7_

The following process can be selected from the menu display illustrated above.

A : Definition of MATRIX A and data input

B : Definition of MATRIX B and data input

D : Determinant of MATRIX A (det A}

I : Inverse matrix of MATRIX A and assignment of result to MATRIX A (A™'—A)

T : Transposed matrix of MATRIX A and assignment of result to MATRIX A (A'—A)

K : Scalar product of MATRIX A and assignment of result to MATRIX A (kA—A)

+ : Addition of MATRIX A and MATRIX B and assignment of result to MATRIX A (A + B—A)

~ . Subtraction of MATRIX A and MATRIX B and assignment of result to MATRIX A
(A—B—A)

* : Multiplication of MATRIX A and MATRIX B and assignment of result to MATRIX A
(A-B—A)

M : Assignment of MATRIX A contents to MEMORY MATRIX M (A—M)

L : Assignment of MEMORY MATRIX M contents to MATRIX A (M—A)

C : Exchange of MATRIX A and MATRIX B contents (AeB)

P : Display of MATRIX A contents

Help display

MATRIX SET UP
Select either [A] (MATRIX A) or (B] (MATRIX B) from the menu display for matrix set up.

EXAMPLE 1

Set up the 3-row by 4-column matrix shown to the right.

Column {n)
1 0 3 4
Row(m) 2 1 0 -1
3 1-2 3
Matrix Af{2.2):B(2.2)
>A.B.D.I .t *x.M.L.C.P 7_
A Alm.n] = A(2.2) {MATRIX A specifi-
m P_ cation)
3 [exg A(n?'l.n) = A(3.2) {(Row input)
n ?_ .
4 al(1.1) = @ {Column input)
& 3l ]

* A 2-row by 2-column [g g] matrix is automatically set up when this library is activated.
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Now enter the elements in the sequence shown in .

the illustration to the right (D ~@2). &) é)) C% é
' 2 1 0 -1
® ® @
3 1 -2 -3
@ @ @ )
al(l1.1)=0
{ 1 Exg a-(.1 2] = 0 {Matrix element entries)
| 0 g all1.3)] = ©
N P
i

The unit returns to the menu display once input of all of the elements is complete. At this
point, it is advisable to review the values to confirm that input was performed correctly.

(MATRIX A specifi-

1. A Alm.n) = A(3.4) :
! m 7_ cation)
I [ex) A{m.n) = A{(3.4) {Press [ after confir-
: n_7— mation)
‘ all1.1] = 1
! e P
3 EE) all1.2) = 0
' B al3.3] =-2
fexe] e 4] =-3
e Matrix A(3.4):8(2.8) (Return to initial
>A.B.D. | . -.x M. L.C.P 7o display)
CORRECTION

Errors discovered before the [xg key is pressed can be corrected by simply entering the correct
value and then pressing B&. After fxd is pressed, press [ [ to return to the previous value
display and then make necessary corrections.

* The P command can also be used to view matrix contents.

Matrix addition/subtraction/multiplication

EXAMPLE 2

A= 1 1 . B= 2 3
2 1 2 1
Perform A+B, A—B, A-B, and B-A for the two following matrices.

Perform the following operation from the menu dispiay.

Matrix A{2.2):B(E8.2)
>A.B.D.1I . T.K.+.-.x.M.L.C.P 7_
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A .
2 69 2 b

1(6xg 16Exd 2 [xd 1 [exd

B
2 g 2 g

2 g 3 e 2 fexg) 1 fxe

A(m‘n)
m 7.

Alg.e)

af{l.1)

Matrix A(2.2]:B(g.2]
>A.B.D.I . T.K.+.-.x . M.L.C.P 7_
Bim.n) = B{2.2)}

m?P_

b{(1.1) = @

Matrix Ale.2l:B{e.2)
>AB.D.|.T.K.+.~-.x M.L.C.P ?P_
Memory A - M(2.2)

>A.B.D.| . T.K.+.-.%* M.L.C.P 7
Matrix Al2.2):B{2.2)
>A|B|D-iITOK-+ _|*|M-L-C-P '?—

(MATRIX A specifi-
cation)
(2-row/2-column
specification)

(Element input)

(MATRIX B specifi-
cation)

(2-rowf2-column

| specification)

(Element input)

(Transfer of MATRIX
A to MATRIX M)

The results of most matrix operations are stored in MATRIX A, deleting any contents currently
stored in MATRIX A. Therefore, it is advisable to first transfer the contents from MATRIX
A to MATREX M so they can be recalled if later required before performing a matrix operation.

Once matrix set up is complete, proceed with the following calculations.

» A+B

-+

B & & &

Here, the result of A+ B is {2

*A-B

L

B & ®

A+B - A{2.2) :
>A.B.D.I.T.K.+.-.x . M.L.C.P 7
a(li.1; = 8
>A.B.D.I.T.K.+.-.x. M. L.C.P 7
afr.e} = 4
>A'B-DlI-T0K|+n_|*|M-LIC'P'?
af2.1} = 4
>A.B.D. | . T.K. +.-.x M.L.C.P 7.
alg.eg} = 2
>AuBrDII|TIK|+q_|*|MrLID P’?—
Matrix Al2.2):B(2.82)
>A-B-D-I-T-Kl+-_r*leL-GF?—

4

2 .
Load A - M{g2.2)
>AB.D.1 . T.K.+.—.x. M.L.C.P 7
Matrix A(2.2):B(2.2)
>*A.B.D.I . T.K. +.-.x M.L.O.P 7_
A-B - A(2.Z2
)AnBvDiIlTvK-"'l_n*lM L-C-P’?
a{t.1) =-1]
>AIBID l T‘KI+?-‘I*!MIL'-C|P‘?
al(1.2) =-8 .
>A-BIDOI T'Kl"‘-‘:*-MIL-CIP?
af2g.1) = @
>AuBlD|IlT|K-+_*'MILIC-P?
a(2.2] = @ '
>A.B.D.I.T.K.+.-.x M.L.C.P ?
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(Addition specification)
{Result display)

{Press [ after confir-
mation)

. {Return to initial display)

(Transfer of MATRIX M
elements to MATRIX A}

(Subtraction specifi-
cation) :

(Resuit display) 7

(Press after confir-
mation)
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]
- Matrix Af{2.2):B(2.2) (Return to initial displa
== >A.B.D.I.T. K. +.-.x. M.L.C.P ?_ 4
i . R T
; Here, the result of A—-B is .
: 0 0
*» A-B
L Load A - M(2.2)}
| >A.B.0.I.T.K.+,.-.x.M.L.C.P 7
Matrix A(2.2):B(2.8)
>A.B.D.|.T.K-+.—. %x.M.L.C.P ?_
; -3 AXB -~ A(2.2) (Multiplication specifi-
>AIBID||IT-K-+-_I*'MIL CIP ? cation)
g(1.1) = 4 (Result display)
: >A-B-D-|IT|Ku+|_ *leLtD-P ‘?
[exg a(l.2) = 4 (Press @3 after confir-
>AIB-Dl[lT'K|+I—|*|M-L G-P ? mation)
[Exg) alg. 1} =6
*>A.B.D.I . T.K.+.—-.2 M.L.C.P 7
[Exg) a{2.2) = 7
‘ >A.B.D.I1.T.K.+.—.2.M.L.C.P ?
5 B Matrix A(e.2):B(g2.2] (Return to initial display)
i >A,B.D.I.T.K.+.- . x . M.L.C.P ?_
' . 4 4
Here, the result of A*B is .
6 7
«B-A
L Load A - M(2.8)
>A.B.D.'.T. K. +.-.x. M. L.C.P ?
Matrix A{2.2):B(2.2] (Transfer of MATRIX M
>A.B.D.I.T.K.+.-.x. M.L.C.P P_ elements to MATRIX A)
| c Chanege Al{P.2) -~ Bl{R.2) (Exchange of MATRIX
! >A18-DIIvT-Kl+-_|*-MIL!GIP ? AandMATHIXB
Matrix A(2.2):B(2.2) elements)
)AlBID!!IT'KI+l_‘*IM!LlD|P ?_
|' AxB -~ Af(2.82) (Multiplication specifi-
E * >A.B.D.I.T.K.+.—-.* M L.C.P ? cation)
! all.1] = B (Result display)
i >A.B.D.|.T.K.+ -.x M.L.C.P 7
af{l.2) = & Press g after confir-
(Exg >ACB.D.I.T.K.#+ -.* M. L.G.P ? fnauon)
a{eg.1) = 4
e >A.B.0,|.T.K.+.-.%x.M.L.C.P 7.
ala. ] = 3
g >A.B.D.|.T.K.+.—.x.M.L.C.P 7.
Matrix A{2.2):B(2.2) Rsturn to initial displa
B SA.B. 0.1 . T.K.+.-.%.M.L.C.P 7 ( play)
_[8 s
Here, the resuit of B* A is .
’ : 4 3
|
187
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EXAMPLE 3

ﬁ 3 -1 1 ;12 g
-1 0 2 1 B
1 0 0

executing A- B.

Calculate the determinant for the following matrix.

2 1
ol AP H
1 3
Matrix Al . 2).B(2.2]
>AvBIDII-T~K + _-*-MtLIC~P ?—
A3 (g 2 [xg gH 1) = @
Q1 e O xd =1 (xd 1 3 [
Matrix A(3.2):B(E2.2!
>A|B|D|IITIK + _|*|M1LIG!P '?—
B2 [exg 3 [xg) 3(1 1) = @
3pg -1 1590 Ed 2 fxg 1 [exe
Matrix A(3.2):B(P.3)
>A.B.D.I.T.K.+.—.x_._M_.L_.C_.P_ _’_?'_
* AxB - A (3.3)
>A.B.D. I . T.K.t.—.x.M.L.C.P 7
al{l.1) = 6
>A.B.D.1 . T.K.+.-.%* M.L.C,P 7
Next perform calculation for second term.
B3 [ex 3 [exg 3(1.1) = 0
19 0fFd1fEd2Ed-30d0Ed0Ed0 e 2 Ex
Matrix A{(3.31:8(3.3)
>AIB-D||riTlK-'I'n_:nglLIC'P ?_
+ A+B - A (3.3)
>A.E.D.I.'E'.K.+.—._x.M.L.G.P ?
alfl.1: = 7
>A.B.D.I . T.K.+.-.x.M.L.C.P 7
ET) all.2) = @ -
>A.B.D.|.T.K.+.-.x. M.L.C.P 7
all1.3) = 4
@ )AlElDlllTlK|+l_ xIMIL_.'G_I_P ?
afe.1) = 2
@ )A-B-D I-T|K|+»_ X.M-L.C-F' ?
>A.B.D.I.T.K.+.~- xl.M.L.O.P?
(Exg) a(2.3) =-1
>A.B.D.I . T.K.+,-. 2. M.L.C.P 7
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First perform the muitiplication in the first term by setting up the following matrices and then

(MATRIX A set up)

{Element input)

(MATRIX B set up)

(Element input)

(A- B calculation)

(Result display}

{MATRIX B set up)

(Element input)

{Press [ after confir-
mation)
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a{3.1] = 3
>A:B.D.1.T. K.+, —-.x M.L.C.P 7
(exg a(3.2] = b5
>A.B.D.1.T.K.+ x. M.L.C.P 7
(exg a({3.3)] = B
>A.B.D.|.T.K.+.-.%x.M.L.C.P ?
[ExE Matrix A(3.3):B(3.3) {Return to initial display)}
>A.B.D.I.T.K.+.—-. 2 M.L.C.P ?_
Here, the result of the calculation is
2 1 3 1'1 1 o 1 7 0
0 -1 o "2 i1 2 -3 0| =2 -5 -1
1 3 0 o 2 3. 5

Determinant, inverse matrix, and transposed matrix

EXAMPLE 4

Determine the determinant, inverse matrix and transposed matrix for the following
3-column/3-row matrix.

2 0 0
3 1 2
4 2 3
Matrix A(2.2):B(2.2)
>A.B.D.I , T.K.+.-.x.M.L.C.P 7_
A3 & 3 g g(],}) = B {MATRIX A set up)

2B 0pd0d 391022 b 4269 3 g

Matrix A(3.3):B(2.2)
. T.K.+.-. .M. L.C.P 7.

{Element input)

>A.B.D

M Memary A - M(El 3] {Transfer of MATRIX A
>A.B.D.I1.T.K,+ .—.* M.L.C.P 7? to MEMORY MATRIX
Watfrix A(3 B1:8(2.2) M)
>A . B.D. 1. K .M. L.C.P 7_

* Determinant (det A)

D Determinant A = . .... (Determinant)
>A-BlD-IIT_-K-TI'n_.'qunLvCrP ?
Determinant A =-2 (Resuit display)
>A-B-Dr|-T-K-‘i’-_n*lM‘LrClP ?

exg) Matrix A{(3.3):B(2.2) {Return to menu
>A.B.D.I . T.K.+ -—.x M.L.C.P 7_ display)

Here, the determinant of MATRIX A is -2

* Inverse matrix (A™")

| Inverse A - A {Inverse matrix)
>A.B.D,I.T.K.+ *x.M.L.C.P 7 .
al(l1.1} = @.5 {Inverse matrix display)
>A.B.D.I.T. K.+ x M L.C.P 7?
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[Exg) a(1.2) = @
>A.B.D.I .T.K-+.,-.%x.M.L.C.P. 7
(Exe) all1.3)] = @ -
>A.B.D.I".T.K.+.-.#.M.L.C.P 7
fExe] ale.l) = B.5 .
*>*A.B.D.I . T.K.+.-.x.M.L.C.P 7
fexg) al2.2)] =-23
>A.B.D.I . T. K. +.-. .M. L.C.P 7
Exg) a(2.3] = 2
>A.B.O.I . T.K.+.-. .M. L.C.P 7
Exg a(3.17] =-1
)AIBID IIT‘K|+1—|*|M-LID-P ?
B a(3.8] = @
>A|B|D IlTlKv+-_!*|MoLICIP '?
Ex a({3.3) =-1
>A.B.D.I.T.K.+.-.x M. L.C.P 7
fexl Matrix A(3.31.B(2.8)
>AABID |.1T|K|+|_-x.MILnGIP ?—.
0.5 0 0
Here, the inverse matrix of MATRIX A (A"")is | 0.5 -3 2
| —1 2 —1
» Transposed matrix (A')
L Load - (3.3)
>A.B.D.I . T.XK.+.-.x M.L.C.P 7
Matrix A{3.3}:Bi(2.2)
>A.B.D.I.T.K.4+.-.%x M.L.C.P 7
T Transpose A -~ A(3.3
>A.B.D.! . T.XK.+.-.x.M.L.C.P ?
alfl1.1) = B2 .
>A.B.D.I . T.K.+.-.x. M.L.C.P 7
ail.2) = 3
@ >A B-DII-TIK|+-_|11MIL|G'P 'P
all1.3) = 4
Eﬁ] >A.B.D.I . T.K.4+.-~.x.M.L.C.P 7
alie.1) = @
@ >A-B|D'I-TvK-+---*|M-LIGIP ‘?
= §(e.2] = ]
>AIBIDI| T‘K-+|—|x-M-L-G'P 'P
B a{2.3)] = ¢ .
>A|BID-|-TlKv+l"|*|Ml‘LtGIP ’P
a({3.1) = 0
&g >A.B.D.I . T.K.+.-.x.M.L.C.P 7
=) a(3.2) = 2 , '
>A.8.D.| . T.K. +.-.x.M.L.C.P 7
= a(8.3) = 3
>A.B.D.I .T.K.+.-.x M.L.C.P 7
(exe Matrix A{8.3):B(2.2
>AIBIDI|'TIK‘+V|-|*IMILPDIF ?_
3 4
Here, the transposed matrix for MATRIX A (A"} is 1 2
2 3
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(Press [ after confir-
mation)

(Return to initial display)

{Transfer of MEMORY
Jr;‘/IATFII)( M to MATRIX
)

(Transposed matrix)

(Transposed matrix
display)

(Press [ after confir-
mation)

(Return to initial display)
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Scalar product

EXAMPLE 5

Calculate the scalar products for the following matrices.

Multiply MATRIX B by the result of MATRIX A times three.

(MATRIX A set up)

(Element input}

{Scalar product)

(Multiplication by 3
result assigned to

MATRIX A)

{(MATRIX B set up)

(A and B muitipli-
cation)

(Display result)

{Press [xg after confir-
mation}

(Return to initial display)

* HELP menu

each command.

Here, the result of the example calculation is 3

2

Matrix A(E E)B(E E)
' >A.B.D, .L.C. P
A2 [ 2 xg a(1.,1) = 0,
169 269269 169
| MatTiTx A(2,21:B(2.2)
>A|B|Dv|lT»K| —-*-M‘L-C. ‘?_
K kxA(2.2) ~- A
k = 1 7.
a(l1.1] = 3
3k >A.B.D. I . T.K.+.-.x.M.L.G, ?
B2 &g 2 [ b(1.1) = @
3pd 160k 2B _
Matrix A(2.2):B(2.2)
>A.B.D.I.T.K.4,-.x M,.L.G. P
* AxB - A (2.2
>A.B.D, | . T.K.+.—.x.M.L.C. ?
a(1.1) =9
@ >A1B-D |IT|K|+|_ x-MIL-O- ‘?
a(1.21 = 15
@ >A|B~D EITIK-+I_ *IMlL-GI ?
a({2.1} = 18
@ )‘A-BtD ItTIK + - *-M'LICI ?
gaie.2) = 12
= >A.B.D.I . T.K.+.-.x.M.L.C. 7
Exg) Matrix Alp.2):B(2.28)
| >A'EtDI|ITIKI+|_I*~MIL'C' '?—
1

returns to the initial dispiay.
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Pressing (=] in the menu display produces a HELP display which explalns the meaning of

Pressing (£ , (Z]) or [ at this time scrolls through the commands. Pressing either [&) or (2]
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* Matrix display _ -

After performing matrix addition, subtraction, multiplication, scalar product, determinant,
inverse matrix, and transposed matrix calculations, the result of the calculation {contents
of MATRIX A) is shown on the display. As with the HELP menu, (8] and (8] ( &) can be
used to scroll through MATRIX A.

* The operation of (§] and g4 is identical, with display being performed in the same sequence %
as the matrix element input. The (& key displays the elements in reverse sequence. '
* Pressing (& or &) returns to the menu display regardless of the current display.
* The (B] key can be used from the menu display to display the contents of MATRIX A. (2],
(@), B, =) and (&) can also be used as desired.

EXAMPLE
Matrix A(z.2):B(e.2)
>A.B.D.| . T.K.+.-.2 M, L. C.P 7_
P al{l1.1) = 1 (MATRIX A element
>A.B.D.) . T.K.+.-.x M.L.C.P "7_ display selection)
3 a(1.2) = B (Gonfirmation of each
>A.B.D.I.T.K.+.-.x  M.L.C.P ?_ element)
Ex al(g.1) = 3
>A.B.D.I . T.K.+.-.x M.L.C.P 7_
a{1,2) = B
>A.B.D.I , T.K.+.-.x.M.L.C.P %7
Matrix A(2.2):B(e.2) initial di
= Ry T ERP ST L.cp (Fieturntmmnal@splay)
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MATRIX OPERATION FLOWCHART

Library start

menu display e
(&) [MATRIX A number MATRIX A number MATRIX A
of rows input of columns input element input
MATRIX B number MATRIX B number MATRIX B
of rows input of columns input element input
L MATRIX A =&
element display
fexd To next
Next element
A+B : o elemant present?
calculation
To next
= A—B slement
calculation
® [To previous |
E3) AB slement
calculation
o A~ calculation
Al calculationt
k-A calculation
(B3 det A
calculation
(D MATRIX A to MATRIX M
MATRIX M to MATRIX A
MATRIX A/MATHIX B exchange
<=
HELP menu ==
To next HELP display
] To next HELP display HELP display
present?
2 To previous HELP
display
203
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NUMERIC INTEGRATION
) (ROMBERG’S METHOD)

Determines the integral value of interval [a, b] of the function y =f(x) graphed below using
Romberg’s Method.

y=f{x)

i} / 74 ' b 7 (Angle unit = radians)

The following parameters are specified in order to determine the numeric integration using
Romberg’s Method.

a, b : Interval
€ . Error conditions to determine number of divisions (e> 1area n+1—area nl )
loop : Maximum number of divisions (positive integer)

The initial value of the area is determined using the trapezoidal formula.

* The variable name for the function f(x) must be represented by x.
* The value input for e must be 1E —90 or more. Since mternal calculations are performed
in 12 digits, smaller values have little meaning.

OPERATION
5200 (g RerRslfia. a8t gl

(
3

xd [a.b]
1o

X
op

The menu display illustrated above appears when the library is activated. Either 1 or 2 should
be selected in accordance with the type of processing to be performed. :

1 : Function (x) specification/interval input
2 : Error condition/maximum number of divisions input

EXAMPLE , |
Determine the integral values in intervals {3, 5] when f(x) = Inx. The error condition (¢)=0.0001,
and the maximum number of divisions (loop) is 2'°.

Romberg’'s method If(x)dx Ta.bl
T:f(x).[a.bl £.loop

2 Err lAn+1~Anli<e (a>m) - {Parameter input
e= @.020QQ00@1 P_ selection)

0.0001 B Max loop 2p» (n>0) (Error condition input)
n= 8 9_ .

10 (¢ Rombersg s method Jf(xldx [a.b] |{Maximum number of
1:f{x).0la.b) 2:ec.loop divisions input)

1 Define functlon _ {Function specifica-
fix) ?_ tion, interval input

selection)

204
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) (X3 bl F7 CNXx dx [a.b] (Function specification)
- as= = = -

3 [xg S LNx dx [a.b] (Interval input)
b= B 7_ :

5 S LNx dx [a.b]

= SE{x)dx = .....
S LNx dx [a.b] {Integral value display)
Jf(x}dx = 2.7514

[exg Rombere s method Jf{x)dx [a.b] |(Returntomenu
1:f(%x).[a.b] 2.¢.lcop display)

This display indicates that the integral vaiue for the example is 2.7514.

The message ‘‘not found™ is displayed when an integral value cannot be found.

IMPORTANT

INx dx (8.0 ' (Interval of [0.1] in the
ot found same example)

7
n

Depending on the type of integration function or the integration range, large errors may be
generated in values obtained through integration. The following peints should be carefully

noted to ensure accurate integral values.

1. Periodic Functions and Symmetric Functions
Perform calculations for each period or symmetrical cycle.

i | b
%\ f ./;bf(r)dx:fonﬂ-f(r)dx

2. Positive/Negative Integral Values According to Integral

Divide into positive portion and negative portion, and calculate individually.

Sflx)

0 o) & b In the graph to the left, n=4.

A f;ff(x)dx= ;f(x}dx+fcbf(;)dx
Pos}tive portior; Negative polrtion

¢ ¢ W b A-pos A-neg

3. Large Fluctuation in Integral Values Due to Minute Fluctuation in Integration Range
Divide the integral interval (make the interval smaller where the fluctuation is large), and cal-
culate individually.

S rr= [Firdr+ [ i) dz

a Xt X2 X3 XaXs b
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ORDINARY DIFFERENTIAL EQUATION

(RUNGE-KUTTA METHOD)

P
-

The differential equation expressed as
dition to obtain the numeric solution.

dy

dx

= f(x, y) returns x = a, y = y(a) as the initial con-

In the figure to the left, initial condition
x=a, y=y(a) is rettérned when the
y

I
I . . L dy i
e : : : h : Step size differential equation for the wun
T known function y =f(x) is known, and the
: ! : : numeric solution for x in the unknown
N T = function is calculated.
0 a Nh/ o
OPERATION
5220 gefine-functlun dy/d_x
EXAMPLE 3
Y

Express the differential equation f(x, y) =

(initial condition : y(0) = 1} with a numeric

206

solution where the step size is 0.1. T+x
3kY/(1+X) g [dy/dx = 3xy/(1+x] (Enter ordinary differen-
XP= @ P_ tial equation)
0 g |dy/dx = 3xy/(1+x) (Enter initial value of x)
yR= @ 7_
1 [exg SEBDTSiZE AN (4h>@ ) (Enter initial value of y)
4h= ?
0.1[Eg dy/dx = 3xv/ (1+x) {Enter step size and dis-
y(@a) = 1 play numeric solution
when x =0}
(Exg) dy/dx = 3xy/(1+x) (Display numeric solu-
------ tion when x=0.1)
* *...." displayed as shown during calculation of numeric solution.
dy/dx = 8%y7[1+x]
y(@.1} = 1.33@9833m2 '
[Exg) dy/dx = Sxy/{(1+x) (Display numeric solu-
y{B) = P15.98711132 | tion when x=5)
Exe) dy/dx = Sxy/(1+X) {Return to initial display)
PAxy /0 1+x)

While the numeric solution is displayed, @ (or ¢ ) displays the next numeric solution while
displays the last numeric solution. The (&) and [ keys return to the initial display. Also,
the numeric solution can be dispiayed up to step size x n (1 = h = 50).
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LAGRANGE’S INTERPOLATION

An nth degree polynomial is created to connect n + 1 points on a plane, and the data are
interpolated according to the polynomial. This unit is capable of handling points within the
range of 2=n=200 (n=integer).

—
\

Determine the n polynomial for the curve
which passes through the four points not-

OPERATION

Lagrange’'s interpoltation
5230'!5 I X 2:set data
The following two operations can be selected from the initial display:

1 : Data interpolation
2 : Input of n number of points

 ed on the left when n=4.

Create a 3rd degree polynomial which connects the following three points and determine
the value when x=4.

P1 (1, 3), P2(3, 1), P3 {5, 2)

2 Number of data
n= 2 7.
3 [exg Number of data = 3
1= B8 7?_
1 Number of data = 3
&g ¥y1= B 7_
3 Number of data = 3
xe) xXe= @ 7.
3 [x8 1 [xg 5 [exg) 2 fxg)
Lagrange interpolatlion
1. X 2.8et data
1 ngrange interpolation
X7 - .
4 [exg Lagransge' interpolation
x74 y= 1.125
fxg) ngrange' interpolation
XP_
EXE] Lagranse interpolatian
1:% 2. set datas

.Manualslib.com manuals search engine

(Point input)
(Number of points).

(x-coordinate of point
P1)
{y-coordinate of point
P1)

(Coordinates of '
remaining points)

{Data interpolation}

{x-data input and 1.125
is obtained for y)

(x-data input requested)

(Return to menu
display}
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Here it can be seen that a value of 1.125 is obtained when x=4.

* The “not found” message as illustrated below appears when mterpola’uon is not performed

using the nth degree polynomial.

not found

GAMMA FUNCTION T'(x)

Determines the value of the gamma function within the range of 0 <x =70 with six significant

The gamma function is expressed as the

(x value input)
(Result display)

digits.
¥
5 i
‘ |
; /
o\
1
graph shown on the left.
o 1| 2| 3| 4F '
OPERATION
Gamma function {@<x£70)
5250 Gemne [
EXAMPLE
Determine the value of the gamma function when x=3.
3 [exg Gamma function (@<xZ70)
rig) =2
Gamma functian (@<x<L7B8)
(Exg) X_ = 3 7.

Here, the value of the gamma function is 2.

{Return to initial display)

* A total of six entries (including decimal points) can be made for input of x.
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BESSEL FUNCTION Jn(x)

' 2
Detdermlnes the ezlementary solution Jn(x) of the Bessel differential equation d y + 1—
with six significant digits.

¥
y=1(x)
4 X
0 2 3
y= Je (X)
y=dJo(x) : n=0
y=Jix): n=1
OPERATION
dnix) (B£Ln<8 . @£LXx£L30)
2260 LT R
EXAMPLE _
Determine the Bessel function Jn(x) when n=2 and x=3.
2 xd 3 &g Jn(x) (B8£nZ£8.04x<30) (n and x value input)
n?2 . x?3 td= L
Jdnix) (@4£n<9,.@<Xx£30Q) (Resuit display)
n?2 :x7?73 J= @.4BBB91
[Exg Jnix) {@4Ln<L9 . 0<Lx<L30) {Return to initial display)
nvY_ X7 td=

Here, the Bessel funciton value is 0.486091.
* A total of six entries (including decimal points) can be made for input of x.
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CYX4V]  BESSEL FUNCTION Yn(x)

2,
Determines the elementary solution Yn(x) of the Bessel differential equation d: +—l—
gi + (1 -—2 )} y =0 within the range of 0 =n =9 (integer), 0 <x =30 (condition of x) with

Six S|gn|f|cant digits.

1 y=Yo(x) y=Y1(x)

T n=g¢
0 \)4/ y=Yix) : n=1
OPERATION
Yn({x) (P£nL£8 B<xL£30)
5270 ne— TX? Y=
EXAMPLE
Determine the Bessel function Yn(x) when n=3 and x=4.
3 B 4 [xg Yn(x) (B£Lni9.0<x430) {n and x value input)
nT3 . Xx74 Y= L.
Yn(x) (@ZnZS.@<x<30) (Result display)
n?3 X774 Y=-@.182@22
B Yn{x) {(BLnL8 . B<x4L30) {Return to initial display)
ne_ X7 ‘Y=

Here, the Bessel function value is —0.182022.
* A total of six entries (including decimal points) can be made for input of x.
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MODIFIED BESSEL FUNCTION In(x)

Determines the elemzentary solution In(x) of the modified Bessel differential equation G

1, 4dy
* X dx
x) with six significant digits.

y
y=lo{x) : n.=0
y=TIo(x} y=h{x) : n=1
y=h{x)
0 x
OPERATION
5280 [ug) ELE R (0Znzs. 0ZiZ1a)
EXAMPLE |

Determine the modified Bessel function when n=3 and x=5.

3 xg 5 [Exg In{x) (@£n£9.R<4x41@)
ne3 . X774 =0
Inix) (BLNLS . BLXx41@)
ne3 . Xx7H 1= 1@.3312

(Exe) Tnix] (BZn4£8 . 0LXZ10 ]
ne. 'x? =

Here, the modified Bessel function value is 10.3312.

d?y

-1 +% )} y=0 within the range of 0=n=<9 (integer), 0=x =10 (condition of

(n and x value input)
(Result display)

(Return to initial display)

* A total of six entries (including decimal points) can be made for input of x.

yw.Manualslib.com manuals search engine

211


http://www.manualslib.com/

5290} | MODIFIED BESSEL FUNCTIONK:h(x_:)*

2,
Determines the elementary solution Kn(x) of the modified Bessel differential equation z:
+l LGy - (1 +x— ) ¥ =0 within the range of 0=n =9 (integer), 0 <x =10 (condition of
X

X) with six significant digits.
¥

y=Ko{x) : n=0
y=Ki(x) : n=1
0
OPERATION
Kni(x) (B<Ln£9 . 0<XxL10@)
5290 ne— x? ‘K=
EXAMPLE
Determine the modified Bessel function Kn(x) when n=4 and x=86.
4 [xd 6 &g Kn(x) (@£nZB.0<xZ1@) (n and x value input)
n?4 1 X7TB K= L
Kn(x) (@LZnZ8 ,B<xZ10) (Result display)
n?4 X776 ‘K= @. 004168387
@ Kn{x) (BZn<8.Q0<x210) {Return to initial display)
ne_ L X7 K= :

Here, the modified Bessel function vailue is 0.00416387.
* A total of six entries (including decimal points) can be made for input of x.

212

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Downl@

COMPLEX NUMBER

Complex number calculations encompass arithmetic operations, and to determine absoiute
values, arguments, squares, square roots, and reciprocal numbers.
This unit is capable of a wide variety of complex number calculations, with the allowable

range of input value <1E50.

OPERATION
5300

The cbmpléx number menu display allows selection of the following processes:

@
>A.G,1.8. 4. +.—. ./ M, L.C ?.

A : Input of complex number A (a+bi)
G : Absolute value (r) and arguments () for complex number A
(resulting angle unit determined by current mode setting)

: Reciprocal number for complex number A 1/(a+bi) — (a+bi)

|
S : Square root of complex number A (@a+bi) = (a+bi)
~ : Square of complex number A (a+bi¥® — (a+bi)
+ : Addition of complex number A and complex number B {c +di) (a+bi) + (c+di) — (a+ bi)
— : Subtraction of complex number A and complex number B (a+bi) — (c+di) - (a+ bi)
% : Multiplication of complex number A and complex number B (a+Dbi) x {c+di) = (a+bi)
/ : Division of complex number A and complex number B (a+bi) +(c+di) = {(a+bi)
M: Assigns contents of complex number A to complex

number memery M (e + fi) (a+bi) ~ (e+fi)
L : Assigns contents of complex number memory M (e +fi}

to complex number A (a+bi) < (e+fi)
C : Exchanges contents of complex number A and
complex number B

. : Help (explanation of each operation)

(a+Dbi) < (c+d)

e Complex Number Specification
Complex number specification is performed by pressing {A] while in the menu display.

Assign 5-+7i to complex number A.

Fbi {Specification of com-
&) Simglgf numbsr ~Alathi) plex number input}
5 [exe) Complex number Af(a+bi)
b= @ 7?_
7 [exg 5 + 71
>ArGl|-S|A|+|~|*-/-M|LIO '?_

) www.Manualslib.com manuals search engine

213


http://www.manualslib.com/

e Arithmetic Operations

[EXAMPLE

Perform the following operations:

(2+30) + (3-2i)

(a] Complex number A{a+bl)

as= T : '
2@3@ <E.E.EI}E'S.A.+.—.*./.M.L.C P
ggmgleg;_number Bic+di)
3Rd(=) 2B5 >E.E.i.S.A.+.—.t‘/.M.L.G ?_

This display indicates (2+3i) + (3—2)=5+1.
The same procedure can be performed for subtraction, multiplication and division.

» Absolute Values/Arguments

[EXAMPLE]

Determine the absolute value (r) and argument () for (1 + 2i).

Angle unit : DEG (f=d (4))
Imaginary number axis

2k ——_

Real number axis

(A) Compiex number A{a+bli)
as P_
1 2 1 + 2i
@ @ >A,G,1.8.~. +,-. %, /.M. L.C?P_
@« r = 2, 286087977
g = B63.43484882

(Specification of com-
piex number input)

(input of complex num-
ber A) :

(Addition)

{input of complex num-
ber B) i

{Specification of com-

plex number input)

{Input of complex num-
ber A)

(Caleulation of absolute
value and argument)

Here, the absolute value (r} for (1 + 2i) is 2.236067977, and the argument is 63.43494882
(DEG). The resulting angle unit is determined by the current ANGLE mode setting.
* The angle unit is specified as follows:

(4] : Degrees
(5] : Radians
(6] : Grads

214
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Calculate the following:

* Square/Square Root/Reciprocal number

® 3+2i

Ala+bi)

-A|+|_'|*v/|MrL|G ?_

D 2+ip @V(—7 +240)
(1) Square
' C |
® ST
1 2 +
2@ @ >A'G| i L]
~ 3 + 4i
>A .G, IF

.S,A.‘i""'.*./-M-L‘O ?_

(2 Square Root

This display indicates (2+i)>=3 + 4i.

(A) ‘ Complex number A(a+bi)
a= T
7 xg 24 -7 + 24
() 7Ed24kd >A.G.1.S. A +.-.%x. /. M.L.C 7_
3 + 4i
=) >A.G.1.8.~ 4. -, x,. /, M.L.C ?._

(3) Reciprocal Number

This display indicates V(=7 +24i}=3+4i .

(a) Complex number A{a+bi)
a= @ "?_
3 [exg 2 3 + 21
B 2 by >A.G.1.8.~. +.-.%x./.M.L.C ?_
) @.2387692 - @.15384621
>A.G.1.8.~ +,—.x./ ., M.L.C ?_

« Memory Calculations

(3+2) + (4+6i)
(3+2i) — (—3+9i)

Perform the following calculations using the memory function:

Complex number A{a+bi]
as= T
3 2 3 + 2i
B 2 bl >A.B.1.8.~.+.-. %,/ . M.L.C 7?_
™ 3 + 2i
; >A.G.1.8. .~ +. -.x,/.M.L.C ?_
Gumglgx number Bic+di)
c= -
4 8 6 g 7 t Bi
>A.G. 1.8, A~ +.-.%x./.M.L.C ?._

This display indicates (3+2i) + (4+6i) = 7+8i.

(Specification of com-
plex number input)

{(Input of complex
number A)

(Square)

(Specification of com-
plex number input)

(Input of complex
number A)

{Square root)

(Specification of com-
plex number input)

(Input of complex
number A)

(Reciprocal number)

(Specification of com-
plex number input)

(Input of complex

" | number A)

(Assigns complex
number A to complex
number memaory}

(Addition)

{Assigns 4 +8i to B)
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N

(=)
(=13 g 9 g

¢ Exchange

(5+2i), (3+4i)

(A]
394 kg

(a)
5 (o 2 [xg

* Help Display

3 + 2i .
>A.G.I.85.~.4.-.x./ M.L.C ?_
Complex number Blc+di}
c= 4 ?P_

6 - 7i
>A.G.1 .5, ~,+,-.%x,./ . M.L.C ?_

This display indicates (3+2i) — (=3 +9))=6-7i.

o0

=

X number

Ala+hi)

. - %, /. M. L.C "_

VB Y

> ||=w|jno

1.5~ +.~-.x. /. M.L.C 7.

w0

3

lex number

Alathi)

v

=10
G+ (8o

?
2

i
.1.8.~,+, -, %x./.M.L.C.?_

A
G

input
Gaus

A
5 r=1Al.e=argument(A)

{Assigns complex
number in memory to
complex number A in
place of reinput)

(Subtraction}

(Assigns —3+9i to B)

Set the following two complex numbers for complex numbers A and B:

{Complex number A
input)

(First set 3+4i for
complex number A}

(Assign the contents
of complex number A
to complex number B}

(input complex num-
ber A)

(Set 5+ 2i for complex
number A)

The above operation sets 5+ 2i for complex number A, and 3 +4i for complex number B.

Pressing (=] while in the menu display produces an explanation of each command.

At this time [, B, and (2] can be used to scroll the dispiay. Each press of g { (31 ) advances
to the next command, while pressing (2] returns to the previous command. Pressing (&) or
returns to the menu display. The menu display is also returned to after the final command

is displayed.
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BINARY-DECIMAL-HEXADECIMAL

Binary, decimal and hexadecimal calculations encompass basic arithmetic operations, logi-
cal operations, twos complement, logical shift, and conversions.

This unit is capable of combining binary, decimal and hexadecimal values, with the allowa-
ble range values being — 2147483648 ~ 2147483647 (32-bit).

OPERATION
[DEC @
5350 >|.B].D.H.+.-.*./.A.O.X.N.C.L.Fl'?_

The binary/decimal/hexadecimal calculation menu display allows selection of the following
processes: -

s DrOZXO0r~¥1 +I1T0@

Value input

Converts displayed value to binary number
Converts displayed value to decimal number
Converts displayed value to hexadecimal number
Addition

Subtraction

Multiptication

Division

AND (logical product)

OR (logical sum)

XOR (exclusive logical sum)

NOT (negation)

Twos complement

Logical shift left

Logical shift right

Help (explanation of each operation)

* Opérations and Display
1. The following indicators in the upper left of the display in the menu indicate the current
base mode setting:
[DEC] : Decimal mode
[HEX] : Hexadecimal mode
Blank : Binary mode

2. Entering values besides 0 and 1 for binary calculations, values besides 0~ 9 for decimal
calculations, values besides 0~ 9/A ~F (upper case or lower case) for hexadecimal cal-
culations, or values greater than 32 bits causes the entered value to be disregarded.
Binary, decimal and hexadecimal values may be used in combination in a single calculation.

Manualslib.com manuals search engine
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The following operations may be used to enter values regardless of the current base mode
setting:

15, D : Decimal 15 (hexadecimal F, binary 1111)

15, H : Hexadecimal 15 (decimal 21, binary 10101)

1010, B: Binary 1010 (decimal 10, hexadecimal A)

Results are always displayed using the current base mode setting.

« Arithmetic Operations

EXAMPLE
Perform the following calculations:
(1) 10110018 + 11008
(2 2ACH x 1BH
(3 FF0O0H+ 10108
®
[DECT @
>1.B.D0.H.+.-.%./.A.0 X . N.C.L.R?_
f00000000P0000000000C00E00R0R@PO | (Binary mode)
>, B.D.H. +.—.%x./.A.0. X, N.C.L.R?.
M Inputf data x (.B.D.H) [BIN] | (value input specifi-
X P cation)
1011001 [ 0000000000000 C0000000AQO 101 10@ 1 |(Value input)
> .B.D.H.+.-.%x./,A. 0. X.N.C.L.AR?_
mgmam@ewmmamwm@mmm@wammmm {Addition)
1100 [ @mmmmmmmm@@mwla@am@momwmm (Value input)
>.B.D.H.+. -.%./.A.0 X.N.C.L.R?_
This display indicates 10110018+ 11008 =11001018
@
A [HEX] 0ODOQ0000Q {Hexadecimal mode)
>I!BIDIHI+_*I/lA‘OIXINICILIH?—'
D] nput data x (.B.D.H) THEX] |(Value input speciti-
X T cation)
2 (A) (€] & [HEX) WIMEAG {Value input)
>5|.B.D.H.+.-.%./.A. 0. X.N.C.L.R?_
(%] [HEX] wmmwe;\c x - {Multiplication)
1 (B) k&g [HEX] Q000Q0@4824 (Value input) :
; >1..B.D.H.+.-.%x./.A.0.X.N.C.L.R?_ |

This display indicates 2ACH x 1BH =4824H.
The same procedure can be performed for subtraction and division.

(A [HEX] 00000000 ' (Hexadecimal mode)
S5I.BD.H.+.-.x./.A.0.X.N.C.L,R?_ ,
1 Input data x (.B.D.HY THEX] | (Value input specifi-
X T cation}
(F) 00 g [HEX] @mmmFF@m (Value input)
®E >1.B.D.H, .x./ . A0, X.N.C.L.R?_
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[HEX] GQOOFF@@ + - (Addition)

1010 &1 (B) g HEX] @GOOOFFOA (Binary value input)
> .B.D.H.*+.~.%x./ A, 0 X.N.C.L.R?_

This display indicates FFOOH + 10108 = FFOAH

 Logical Operations

EXAMPLE

Perform the following operations for A=1101018 and B=101111e.

(MDA ORB (logical sum) (A AND B (logical product)

(3 A XOR B (exclusive logical sum) (@A NOT (negation)

@
[DEC]_ @
> .B.D.H.+.-. x./.A.0.X.N.C.L.R?_ -

0000000 CO0PP00CRPPPRORPTPPRRRR Q0 | (Binary mode)
> .B.D.H.+.-. %x. /., A.0.X.N.C.L.R?_

M Input data x (.B.D.H) [BINT | (Value input specifi-
X T_ cation)

110101 g PP0QPPP00P0PPPPPPPPRRPERRRR1 12101 | (Value input) -
>f.B.D.H.+.-. %x. /. A.0 X.N.C.L.R?_

0] 08%0@@@000@@0@@@@@@@@0@0@11@101 (OR)

101111 P00PP0R0RPPPEPDEPOOERAABEOA T 111171 | (Value input

0 Ed > .B.D.H.+.-.%x. /., A.0 X.N.C.L.R?_ Pt

This display indicates A OR B=1111118.

@

() Input data x (.B.D.H) [BINT | (Value input specifi-
X P cation)

110101 [exg Mmam@mmmmmmmm@amwmmmmmm11@101 {Value input)
>[.B-DtH -_I*/Al ‘XtN Gl ' ?_

(A] mg%@@m@mmam@mm@@@m@mﬂmm {(AND)
P20DPP00CPOPPROPRPRRRRPADRBRIDR 101 i

101111 &9 S B b R R G XN . L Re. |Vaie inpub

This display indicates A AND B=100101e.

©)

R input data x (.B.D.H) [BTNT | (Value input specifi-
X 7_ cation

110101 (=g m@wwem@mwmmmlmmmm@@amammlm (Value input} .
> .B.D.H. .X.N.C.L.R?_

x] @?ggm@mm@@m@@mmm@eam@mnmm (XOR)

101114 mmmm@ema@@mm@ww@amwmm1@119 {(Value input)

g > .B.0O.H. %, /. A.0,.X.N. . R7?..

This display indicates A XOR B=11010s.
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@) -
M
110101 &
(N]

{Value input specifi-
cation)

{Value input)

Ingut data x (.B.D . H} [BIN]
X -

POPDOCR2ZERRP0QR2APPORAARREER1 12161
>I .  B.D.H.+.~.%x./.A.0.X.N.C,L.,R?_
7117111731711 11111111111111081010
>|.B.D.H.+.—.%x./.A.0. X.N,C.L.R?_

(NOT)

This display indicates NOT A=11111111111111111111111111001010s.

« Complement/Shift Operations

@

™
11001010 [x

©

@
i
110000 &3

®

(H)

M
18 (€] &g
®®

This display indicates that shifting 1FCH two bits to the right resuits in 7FH.
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Perform the following operations:
(1) Twos complement of 110010108
(@) 1-bit logical shift left of 1100008
(3 2-bit logical shift right of 1FCH

m

DH+ . x. /. A, 0. X N.C.L.R?_

B@GEBB@@@GEB@@QD@@G@B@@@IZIBG
.D.H.+.-.%x. /. A.0.X.N.G.L.R?_

{Binary made)

=||-8||-o
[

dgata x [(.B.D.H) [BIN]

{Value input specifi-
cation)

- B|j~w
-9
oe
=]
Ira
[
-8
-89
=8
-8
-a
[
=8

{Value input)

vl vB||x —]|val|lv—

— -—S

o—||ma||ll = UJQ UJO
~

- —

+—||+8
)

=1
e

-
»—||leE
~N=|NS
o—|joa
bt

[P—
O—
[ |
I_l
SR |
o —l]-
F—
- —
T
R
R—
[ |
Z_I

(Twos complement)

This display indicates that the twos complement of 110010108 is
11111111111111111111111100110110e.

nput data x (.B.D.H) [BIN]
X 7P

(Value input specifi-
cation)

@QIZ}BE!00000@@@0@00@0@@@0009'I1@@@0
>1.B.D.H. +.~— S A N.C, HY o

(Value input)

000@0@@0@@B@@B@GGB@@I@@B@'I 10020

(Shift left)

This display indicates that shifting 1100008 one bit to the left results

in 1100000s..

] 20000060
rDIH|+I-|*!

(Hexadecimal mode)

t data x {.

{(Value input specifi- i
cation) !

+. - . %,/ A0 X.N.C.L . R?_

(Value input) !

X

B

u

X1 ea@e@1FC
B H.

X

B.

D.
HEX] @@UG@?F
. D.H.+.-.x,. /. A, 0. X N.C.L.R?_

(2-bit shift right)
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¢ Base conversion

Convert the hexadecimal value AF3C to its decimal and binary equivalents.

(H)
I
@ F 3 (C &g
(0]

[DEC] 7]

>||B D H +1_l -/-A-O-X-N-GoLuH?_

[HEX] QGIIQBBG {Hexadecimal mode)
>, +.-.%x. /. A 0. X N.C.L.R?_

Innut data X (.B.D.H) [HEX] |[(Value input specifi-
X P cation)

[HEX] GEBOGAFSC (Value input)
> .B.D. S ACOCX.N.G.L.R?P_

[DEC] 4488@ {Decimal mode)
>1.B.0. -.%. /. A.0.X.N.C.L.R?_

@m@wa@ m@amammmm Hm1 1 1 uzm (Binary mode)
> .B.D. x,/. A.O. X .N.C, —

This display indicates that the decimal equivalent of hexadecimal AF3C is 44860, and the
binary equivaient is 1010111100111100s.

* Help Display

Pressing =] while in the menu display produces an explanation of each command.

At this time (&), B, and (T] can be used to scroll the display. Each press of e ([£] ) advances
to the next command, while pressing (2] returns to the previous command. Pressing (&) or
(=] returns to the menu display. The menu display is aiso returned to after the final command

is displayed.
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STRAIGHT LINE PASSING THROUGH
TWO. POINTS

Determines the straight line y (y = ax + b) which passes through points P1 (x1, y1) and P2 (xz,

y2) on a plane.

Pi(x1, yi)

OPERATION

y=ax+b

y=ax+b - ~-- {(x1.¥1].0x2. y2]
5510 8  [J72°%0,-

Determine the line which passes through points P1 (2,5) and Pz (6,4)

2 b 5 [Exg y=ax+b ~— (x7.¥17).(x2.y2]
x1= @ 7_
6 & 4 [ y=ax+b -=- T{x1.y1) . (x2.v2]
) g8 =-0.25
y=ax+bh ~- {(xT.y1].{x8.v2)
& B = E.5
(8 y=ax+h ~- (x1.y¥1).(x2.y2]
a=-p.25
y=ax+h -- (x1T.v¥y1].{x28.y2]
) b = 6.5
y=ax+bh - (x1.¥y1).(xP.y2)
= x1= 2 7_

Here, the straight line is y= —0.25x + 5.5,

222
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ANGLE OF INTERSECTION FOR
TWO STRAIGHT LINES

Determines the angle of intersection created by the two lines y1=ax+b and y2=cx+d. The
calculated angle for y1 and yz is within the range of —90° <f<90°. The resulting angle unit
is determined by the current angle mode setting.

* The angle unit is specified as foliows:

{4) : Degrees
(8] : Radians
(6] : Grads
Sy
N yi=ax+b
- g
0 X
yz=ex+d
OPERATION
Anglels) ~- y=ax+bh.y=cx+d
5520 ATeEeL?
EXAMPLE : ;
Determine the angle of intersection (in DEG mode) for the straight lines y1 =?x+2 and
y2 =3x% + 8.
1723 Anglel8] ~- y=ax+h.y=cx+d (Entry of each line's
c= B ?3_ slope)

fexg) Angle(@) -~ y=zax+b,.y=cx+d {Angle of intersection
8 = 45 =45°)

[Exg) Apglel(8) ~- y=zax+b.y=cx+d (Return to initial
a= B.8 7_ display)

EXAMPLE -

Determine the angle of intersection {in DEG mode) for the straight lines y1=4x+5 and
y2=4x+7. T

: 4 g 4 Angle{g6) -- y=ax+b.y=cx+d (Entry of each line’s
c= B 74. slope)
Exg Angle{e) —- y=ax+b.y=cx+d (Indicates lines are
Paralle] parallel)
[Exg Angle(d) —— y=ax+b.y=cx+d (Return to initial
a= 4 7. display)
223
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[EXAMPLE]

Determine the angle of intersection (in DEG mode) for the straight lines y1 =%x+3 and

| y2= —2X+4.
! .
i : .
: 1(7) 2B9d(=) 2 [Angle(6) -- y=axtb.y=cx+d (Entry of each line’s
C= T—8_ slope)
EE) Angle(8) «- y=ax+b . y=cx+d (Indicate;san_glgof
' Right angle intersection is right
' angle)
=% Angleld)] -- y=ax+b.y=cx+d (Return 1o initial
| a= 0.5 7. disptay)

DISTANCE BETWEEN POINT AND
STRAIGHT LINE

Determines length D ofa perpendicular line from point P (x1, y1) and straight line y=ax+b.

y

~
Px1,¥y1)

OPERATION
Distance -~ y=ax+b.(x1.¥y1)

5530 IS

EXAMPLE

Determine length D of a perpendicular line from point P (6, 4) to straight line y =5x+2.

5 fexg 2 [exe] Distance -«- y=ax¥b.{x1.v1] (Straight line's slope
x1= @ 7. and intercept)

6 4 4 Distance -— y=ax+b.(x1.¥1) (Distance displayed
d = 5.4912561784 when coordinates of P

. are input)

B Dlséagce ~— ¥y=ax+h. (x1.¥1) (Return to initial display)

a= —

Here, the length of the perpendicutar line is 5.491251784.

224
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- ROTATIONAL MOVEMENT

Determines coordinates of point P2 (X, Y} when a rotation of angle ¢ occurs from point P+
(x1, y1). The angle unit is determined by the current angle mode setting.

* The angle unit is specified as follows:

(4] : Degrees

{P: coordinates)

{X-coordinate dis-
played when angle
input)

(Y-coordinate displayed)

(Redisplay of X-coordi-
nate)

{Redisplay of Y-coordi-
nate)

{Return to initial display)

fod [5) : Radians
o) (6] : Grads
¥
PAX,Y)
_ Piix.y)
f
0 X

OPERATION

(X°Y) -- (x.y).anglel@a)
5540 @  [(X 3o
EXAMPLE
Determine the coordinates of point P2 (X,Y) for rotation ¢ of 45 (in DEG mode) from point
P1 {4, 8).
4 {exg 8 g (X Y) =—- {x.vy)l.anegleis)

8= B T-
45 g TX.Y)] -—- (x.yl.anglel(8)

X =—-2,82P8427125
fexg) (X. Y] -- (x.¥l.anglels]

Y = 8.485281374
{(X¥. Y] -— (x.y)l.anglelsg]}

X =-E.828427125
& (X Y) -- (x.y).anglel{a)
Y = B 485281374

(X.Y) == (x.¥y).anglel8)
e Xx= 4 7_

Here, the coordinates of Pz are (—2.828427125, 8.485281374).

The result is displayed in the sequence of X, Y, and the display can be scrolled to view fol-
jowing values using () (or &g ), and previous values can be viewed using (&].
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CIRCLE PASSING THROUGH THREE POINTS

Determines the equation (x— a)? + (y — b)?=r? for a circle passing through the points P1 (x1,
y1), P2 (x2, y2), P3 (x3, y3).

¥
Pi1{x1,y1)
P2(xz,y2)
Pa(x3,y3)
0

OPERATION |
5550 (us) Cirele —TxT.yT7 Tx2 yBl (X3 yal
EXAMPLE

Determine the equation (x—a)*+(y—b)>=r? for the circle which passes through points
Pi (3, 6), P2 (5, 4), P3 (6, 2).

3@]6@ G;Igrcée? {x1.y1).(x2 y21.(x3.y31 |(Pcoordinate input)
x2= -

5 &g 4 [xg cércée? (x1-y1).(x2 . yBJ.(x3.y8) |(P:coordinate input)
Xx3= -

6 [xd 2 [xg Circle_ (x-ale+l{y-bla=r2 (a displayed following
a =-1.6b6 P coordinate input)
Circle (x-a)8+ly=-b)B=r2 (b display)

= b =-0.5
Circle (x—-alé+(y-ble=re (r display)

e r = 7.806684168

glrcéeE (x-ale+(y-hlE=re {Redisplay of b)
Clirel {x-a)e+({y-bleé=r2 Redisplay of r

) r = 7.905684156 ( Pley ot 1)

Exg C%rcée? (x1-¥1)1.{xB.¥2), [x3.¥3) |(Returntoinitial display)
x1= -

Here, the equation for the circle become (x+1.5)2+(y+0.5)2=7.9056941 52,
The result is displayed in the sequence of a, b, r, and the display can be scrolled to view
following values using [8) (or & ), and previous values using [&].
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LENGTH OF TANGENT LINES FROM
A POINT TO A CIRCLE

Determines length | from point P (x4, y1) to a circle expressed by the equation (x—a)* +

(y=by = r%

P (x1y1)

OPERATION

5560 T2

+(y-ble=re. (x1.

y1)

Determine the length | of a tangent line from point P (2, 5) to a circle with center point

O (6, 2) and a radius of 4.

6 [exef 2 fexg) (x—g)$+(y—blﬂ=r2.(xl|yﬂ
r= -
4 i Xx-alJeg+(y-ble=r2. (x1.¥1)
b x1= @ 7.
2 g 5 g (x-ale2+(y-ble=re {x1.v1)
i:length = 3
Exg) (x~-ale+(y-bJag=r2.(x1.y¥y1)
a= B8 ?P.

Here, the length of tangent line | is 3. ] .
The message ‘‘not found”’ appears on the display when the coordinates of point P are within

the circle.

{Coordinates of
circle's center point)

(Circle's radius)

{Tangent line length
display foilowing input
of point coordinates)

(Return to initial display)
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TANGENT LINE EQUATION

Determines the equations for two lines y1=cx+d, y2=ex +f, and their points of tangency
P2 (x2, y2), P3 (xs, ya) from point Ps (x1, y1) to circle O represented by the equation (x —a)?

+{y—bP=ra
y yi=cx+d
yz=ex+{
/PI(XI.)'I) Pa(xsy3)
5 x
OPERATION
} (x1.y11

5570 (-2

a
?

t{y-hle=re.

Determine the equations for tangent lines and points of tangency from point P1 (1, 2} to a
circle centered on point O (4, 3) with a radius of 2.

4 xg 3 [exg) {(x~a)e+(y-ble=r2. 0(x1.¥y1)
r= @ ?-

2 Ix-alg+({y-blE2=r2. (x1.¥1)

e ¥1= @ 7_

1 [exe 2 [exg (x2.v¥2).y=cx+d (x3.y3) y=ex+f
X2 = 2.310102051

(x2.y2) .y=cx+d . (xX3.y3).y=ex+fi
v2 = 4.06896883846

{(x2.y2).y=cx+d - (xB.y3). . y=ex+f
c = 1.578785887

fexe] X2 yB) .vy=cx+d (X3 y8).y=ex+f
g = D.4202047180E28

[Exg (xB.y2).y=cxtd {x3.y3). . y=ex+f
X3 = 3.288B97848
(x2.y2).y=cx+d {(x3.y3) y=ex+t

= y3_= 1.T§0338154

xg (x2 yEl.y=cx+d ' (x3.y3). . y=ex+f
e =—@.3787958971

(Exd (xe . y2). . y=cx+d ' [(x3.y3).y=ex+f
f = 2,.37978965887
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TXB . YET.vEcxtd T (Xx3.y31.v=ex+f | (Redisplay of line ye
- g =-@.378795887]1 | slope)

: ) (X2.yB).vy=cxX+d : (x3.v3).vy=ex+1 |(Redisplayofliney:

: f = 2.3787385897 intercept)

| g (x-3)$+(y-b12=r21 (x1.¥1) (Return to initial display)
! a= - .

Here, the two points of tangency are Pz (2.310102051, 4.069693846), Ps (3.289897949,
1.130306154). The equations for the lines which pass through these points are:

y2 = 1.579795897x + 0.4202041029
y3 = —0.3797958971x + 2.379795897

The result is displayed in the sequence of xz, yz, ¢, d, X3, y3, &, f, and the display can be
scrolled to view following values using (8] (or &) and previous values using (£).
Corresponding values of ¢ and e are omitted when the equations for the tangent lines are
parallel.

AREA OF A TRIANGLE

Determines the area (S) of a triangle using one of the three following formulas:

®S= ah

@ S=ab-sin§ (The result depends on the currently specified angle unit.)

@ S= /55-a) (5-b) 5-0) (s=%(a+b+c))

OPERATION
Are (tri gle)

5600 (ug) 1:aﬁ/e E?gb-gine/ﬂ 3:fla.b.c)

EXAMPLE

Determine the area of triangle (a=10, h=25).

1 8ah/2 a.base h:.height
a= P :

10 (g 5 g ah/2 a‘base h.height (Triangle's base and
Area = 25 height)

[exg) Area (triangle) {Return to menu
ligh/s2 2:ab-sgi

ings/2 3:fla.b.g) display)

Here, the area of the triangle is 25.
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Determine the area of triangle (a= 10, b=5, #=30 (DEG)).

‘ 2 ab:sine/2 a'‘biside
Lo 8= @ P_
10530 {ab-s5ina/2 a b .side (Two sides and includ-
Area = 12.5 ed angle)
[Eexg) Area (triangle) {Return to menu
1'ah/2 2 ab-sines2 f{a.b.c) display)

Here, the area of the triangle is 12.5.

Determine the area of triangle (a=5, b=4, c=3).

{Three sides)

3 f{sés—a}(s—b)(s—c)}-s=(a+b+cl/e
8= -
5 Ee 4 b 3 [ E(s(s—a)(s—b)(s—c)] s={at+tb+cl /2
rea =
[Exg) Ares (triangle)
1:ah/2 2:ab+'sine/2 fla.bh.c)

(Return to menu
display)

Here, the area of the triangle is 6.

AREA OF A TRAPEZOID

Determines the area (S) of a trapezoid using the following formula:

b
h
a

§=(a+b)+ 2
OPERATION

(afBJh72 i7bbase h heignt
5605 [E¥BTR/ _
EXAMPLE
Determine the area of trapezoid (a=10, b=5, h=4).
10EgS5k£4Fd [(atbin’/e a-b.base h.height |{(Bases, height)

Area = 38
[exg) (a+?%hée a.b.base R heignt | (Return toinitial display)

a=

Here, the area of the trapezoid is 30.
230
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'AREA OF A PARALLELOGRAM

Determines the area (S) of a parallelogram using one of the two following formulas:

b h
8
a

(IS =ah
@S =ab-sind {The result depends on the currently specified angle mode.)
OPERATION

[Area (paralilefogram)
5610 |1-‘ah 2'ab+'sing

Determine the area of parallelogram (a=10, h = 5).

’ {Base and height)

1 ah a-base h-height
’ a= Q@ 7
10 [xg 5 [exgd ah a'base nh.height
Area = 5@ )
Exg Area (parallelogram)
1:-ah rab-sina .

(Return to initial disblay)

Here, the arsa of the parallefogram is 50.

Determine the area of parallelogram (a=10, b=8, §=30 (DEG)).

2 ab-sine a-b.side
8= @ 7.

1063089 [ab-5Tne a2 b side {Two sides and included
Area = 30 angle)

Exd Area (paralleiogram) (Return to menu -
1:ah ab+-sing display)

Here, the area of the parallelogram is 30.
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AREA OF A CIRCLE

Determines the area (S) of a circle using the following formula:

S=nxr?

OPERATION

5615 :;'Em - r-radius

Determine the area of a circle with radius r=5.

{Circle’s radius)

5 g nre r-radlus
Area = 78.539B1634
xré r-radius

@ r=5 7_

(Return to initial display)

Here, the area of the circle is 78.53981634.
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AREA OF A SECTOR

Determines the area (S) of a sector using one of the following formulas:

1

\/

®s=1 ,

= 2. it =

@S =nr 260 (Angle unit = degrees)

OPERATION
Area (sector)

5620 1-1r/s2 2. xr2é8/360

EXAMPLE

Determine the area of sector (I=6, r=8).

1 lr/2 bigircular aro r.radius
l= B 7_

6 g 8 [exg [r/2 l:circular arc r-radius |(Arc'slengthand radius)
Area = B4

[Exg) Atrea (sector) {Return to initial display)
1-1r/2 2:xreé/36¢

Here, the area of the sector is 24.

Determine the area of sector (r=8, #=30 (DEQG)).

2 xr29/360 r-radius 6:DEBG
= @0 7

8 g 30 [ Trz6/36@ r-radius 6 DEG (Radius and angle)
Area = 16.75516@882

ET Area (sector) (Return to menu
1:1lr/2 B.rr2e/360 display)

Here, the area of the sector is 16.75516082.
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AREA OF A SEGMENT

Determines the area (S) of a segment using the following formula:

S= (l'r—rzsin(*rl—)) % {Angle unit =radians)
OPERATION
lr=r2s5in(| l:arec

5625 (ug (Tr-TZsin (1771172

EXAMPLE

Determine the area of segment ({=30, r=10).

30 ¢ (trar;sln!(f/r).)/e r-radius (Arc’s length)
r= —

10 [xg {lr-rgsin{i/r})/e rradius {Radius)
Area = 142.94389888

fExg) (I I rgéag intt/r)y /2 | T&arc {Return to initial display)

Here, the area of the segment is 142.9439996.
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AREA OF AN ELLIPSE"-' o

Determines the area (S) of an ellipse using the following formula:

LN
N

S =mab
OPERATION
. ab a:b:radius
5630 g 8b "
EXAMPLE
Determine the area of ellipse (a=4, b=6).
4 6 ab B.b.radius
&S 6 b :’-‘irea = 75.38822368
@ mab a:b:radius
a= 4 7_

Here, the area of the ellipse is 75.39822369.

www.Manualslib.com manuals search engine

(Radii) .

(Return to initial display)

235



http://www.manualslib.com/

" AREA OF A POLYGON

Determines the area (S) of a polygon using one of the following formulas: - Angle unit=DEG

DS =f(n,r) —nrltany
&8 =f(n,R) =%ﬁR25inszr
@S =f(a,l) =%n12cot% * cotx =1/tanz

* n indicates the number of sides in the polygon. This means that n=46 for a regular hexagon.

OPERATION

A (polvyEan)
5635 (us] TR R B R R=A  3in.l-A
EXAMPLE

Determine the area of regular hexagon (r=5 (n=8)).

1 PolygEon n:number
n= @ 7.
6 (g 5 g Polygon (n=8) r-inside (Specifies hexagon
Area = 8B.EDR254@38 and radius of
_ inscribed circle)
(Exg Area (polyson) {Return to menu
T:n.r=A 2:n-R-A 3 n.|-A display)

i Here, the area of the regular hexagon is 86.60254038.

Determine the area of regular hexagon (R =6).

2

Polyson n-number
n= @ 77—
6 [exgd 6 [exg) PolvyeEon (n=6) R:outside (Specifies hexagon
Area = 83.5307436]1 and radius of
‘ inscribed circle.)
[xg) Area {(polvgon) ' {Return to menu
1:n.r—A 2:n.A-A 3'n.I-A display)

Here, the area of the reguliar hexagon is 93.53074361.
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Determine the area of regular hexagon (I =4).

3 Polygon n-number
n= 0@ 7.
6 xg 4 [ Polygon (n=6) 1.side (Specifies hexagon
: Area = 41.58821838 : | and one side)
[ (exg) Area (polygan) {Return to menu
1:n.r-A  B:n.R-A  3:in.l-=A display)

Here, the area of the regular hexagon is 41.56821938.

SURFACE AREA OF A SPHERE

Determines the surface area (S) of a sphere using the following formula:

r: Radius of sphere

S=fin=4nr?

OPERATION
ArrE r-radius

5650 HHS

EXAMPLE

Determine the surface area of sphere r=8.

8 [xg Anr e r-radius {Radius)
Surface = 8@4.2477183

= d7TE r.radius (Return to Initial display)
r= 8 7?_

Here, the surface area of the sphere is 804.2477193,
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SURFACE AREA OF A ZONE OF A SPHERE

Determines the surface area (S) of a zone of a sphere using the following formula:

S=f(r, h, a, b)=27arh+n(a®+b?)
OPERATION
5655 (us) ﬁfr3+$(aa+b21 h heieht

Determine the surface area of zone h=2, a=4, b=5, r=6 of a sphere.

2 g Exrh+n(gactbe] a.b.r.radius {Height)
a= @ ?_ Brrh+

4 [exg Exr8+;{ae+b2) a'b:r:radius {(Upper radius)

5 [xg Eﬂr8+$(ae+b2) a:b:r:radius (Lower radius)
r= -

6 [ 2rxrh+trxlaz+be) a:b.r.radius {Sphere radius)
Surface = 204.2Q@35225

e Exrg-f%( a2+be) hhelaght (Return to initial display)

Here, the surface area of the zone is 204.2035225.
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SURFACE AREA OF A SPHERICAL SECTOR

Determines the surface area (S} of a spherical sector using the following formula:

r : Radius
h : Height

S =f (r,h) = 2 nrh+ zar (a=4/h2r—h))

OPERATION
2zrh+rar.a=/(h(2r-hl) r-radlus

5660 @  [21737i

EXAMPLE

Determine the surface area of spherical sector (r=5, h=3).

5 [xg Exr8+$ar.a=F(h(Er—h}) h:-helght |{(Radius)
[ 3 [ Barh+rar.a= (h(er-h)) h:height |(Height
: Surface = 186.823871@3 i
' Exg Exrg+$ar-a=f“{h(2r—h}) r-radius | {Returntoinitial display)
: r= -

! Here, the surface area of the spherical sector is 166.2307103.
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240

SURFACE AREA OF
A CIRCULAR CYLINDER

Determines the surface area (S) of a circular cylinder using the following formula: .

YN
N
h
S=f(r,h) =2 nrh+ 2 xr?
OPERATION
+ :
5665 ggrg gn hiheight
EXAMPLE
Determine the surface area of circular cylinder (r=86, h=1Q).
6 g 2arh+2nre h-height
h= @ ?_
10 fxg 2xrh+2rre "rad hiheisght
Surface = 857
Exd 2xrh+2are "rad Fiheight
r= 6 ?-

Here, the surface area of the circular cylinder is 603.1857895.
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Downl

X:¥41] SURFACE AREA OF A C'RCU'-A'#';:CO'QE‘ |

Determines the surface area (S) of a circular cone using the following formula:

r : Radius
h : Height
S=f(r,h)=rr J(r¥+h?) + xr?
OPERATION
ary {rég+hej+zre r-radius
5670 Ry
EXAMPLE
Determine the surface area of circular cone (r=6, h=10).
6 rrS(r2+hej+nre hiheisght
& h= @ 7?_
10 fxg xrry (ré+he)+are h:height
Surface = 332.89190432
(Exg) frfzférg+nal+xr2 r-radius

Here, the surface area of the circular cone is 332.9190432.
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(Radius)
(Height)

(Return to initial display)
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9675

Determines the surface area (S) of a frustum of a circular cone using the following formula:

A CIRCULAR CONE

SURFACE AREA OF A FRUSTUM OF

T

h r : Upper radius
R: Lower radius
h : Height

R

S=f{r,R,h)=n (R+r).."ﬂz+ (R—r)2+ 7z{R% +r?)

OPERATION
5675

F(he+(R-rlel+x(Re+ra}

Determine the surface area of the frustum of circular cone (r=4, R=86, h=10).

4 &g
6 (&g

=T
e

)

9+
z

)

he+(R~rle)+ra(Ra&+re)

o
-

he+{R-r}e)+a{AE+ra)

Ej+x{RE+TE)

R RO RN = I s %]
W=~ —[tn—
3|~
B+ |+
- 1 e
O —||=T—
| ’\| ca'-|l DI :

g2+ (R-r1)
483. 7436629
2+ (A-rj2)l+x(R2+re)

(Upper radius)
(Lower radius}.
(Height)

(Return to initial display)

Here, the surface area of the frustum of the circular cone is 483.7436629.
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| 5700

- VOLUME OF A SPHERE |

Determines the volume (V) of a sphere using the following formuia:

r . Radius

V=fin Iirrra

3

OPERATION

r-radius

5700 ar

Determine the volume of sphere (r=86).

6 [

(Radius)

4dxr3/3 r-radius
Volume = 8B4.77BBB42

=0 4xr3/3 _ r-radius
r= 68 7?_

J (Return to Initial display)

Here, the volume of the sphere is 904.7786842.

alslib.com manuals search engine
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a : Lower radius -
b : Upper radius

h : Height
V=f(a,b,h)=rh (3a> +3b” +1?)
OPERATION
5705 (U8 rN(Zaz+abevne /8 a:biradius
EXAMPLE

Determine the volume of the zone of sphere (a=6, b=4, h=2).

6 g I;th(SarEP+BI:bE+hE‘]/B a:b:.radius

4 [xg nh(3a2+3b2+he ) /6 h:height
h= @ 7_

2 e Th(3a2+3be€+h2)/6 h:height
Volume = 167.5516@08%2

(exe) xh{3ae+3b2+he)/B a.b-radius
a= B8 P-

Here, the volume of the zone of the sphere is 167.5516082.

244

Downloaded from www.Manualslib.com manuals search engine

(Lower radius)
(Upper radius)
(Height)

(Return to initial display)



http://www.manualslib.com/

Exal\

Determines the volume (V) of a spherical sector using the following formula:

VOLUME OF A SPHERICAL SECTOR

[ r : Radius
h : Height
V=t (r,h)= = nr’h
!
| OPERATION
! 2 2h/3 : di h:heleht
! 5710 [us 2r72h/3 rrradids e
EXAMPLE

Determine the volume of spherical sector (r=6, h=2).

r.radius h:height {Radius)

I

Ei 6 b BAren/a

: h= @ 7

| 2 g 2xrzh/3 rradius nh.height {Height)

! Volume = 15@.7864474

e E”gnés rrradius h:height (Return to initial display)
' . r= —

| Here, the volume of the spherical sector is 150.7964474.
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‘radius h: height



http://www.manualslib.com/

VOLUME OF A CIRCULAR CONE

Determines the volume (V) of a circular cone using the following formula:

h
r : Radius
h : Height
1
V=f(r,h)=§7rr2h
OPERATION
2 ' ; T

5720 (us rreh/g riradius h:'helght

Determine the volume of circular cone (r=5, h= 10).

5 [ rJ]rrEh/g ri-radius h:height | (Radius)
= @ 7_

10 [exg "reh/3 r-radius h:heignt | {Height
Volume = 281.7983878

(Exe] ”eg/g r:radius h:hefeht {Return to initial display)
r= -

Here, the volume of the circular cone is 261.7993878.
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VOLUME OF THE FRUSTUM OF
A CIRCULAR CONE

@

r : Upper radius
R: Lower radius

Determines the volume (V) of the frustum of a circular cone using the following formula:

(Upper radius)

(Lower radius)

{Height)

h : Height
| V=1f(r,R,h) =4 zh(? + rR+R?)

OPERATION
ah({rg+iR+R2)/3 r:R:radius

5725 [us) f= @ 7

EXAMPLE

Determine the volume of the frustum of circular cone (r=4, R=6, h=10}.

4 g rhirg+rR+RAe)/3 r:R:radijus
A= @ 7_

6 g *h{r2+rR+AZ1/3 h:nelght
h= P

10 [ *h{re+rB+A2)/3 h-height
Volume = 785.8B701388

xe nh(£2$rH+HE}/a riR.radius
r=

Here, the volume of the frustum of the circular cone is 795.8701389.
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o e W

VOLUME OF A WEDGE

Determines the volume (V) of a wedge using the following formula:

C

V=f(a,b,c,h) =fbh(2a-+c)

OPERATION
5730

Determine the volume of wedge (a=6, b=8, c=4, h=5).

6 e
8 [xg
4
5 (g
Ed

h
a:b:c : Sides
b h : Height
Bh{2a+c)/6 a:b:c:edee h:heisght
a= @ %°_

bh(2a+c /B a:b:c:edege h:height
b= @ 7.

bh(2a+c)/B a:b:c:.edee h:height
c= @ 7.

bh{2a+c)/8 a:b:c.edege h:height
h= @ 7_ ' _
bh{2a+c)/B a:b'c:edege h:height
Volume = 1Q0E6.GB6E6667

bhi{2a+c) /B a:b:c:edge h:height
a= B 7P_

Here, the volume of the wedge is 106.6666667.
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(One side a)
(One side b)
(One side c)

(Height)

(Return to initial display)
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5735

VOLUME OF A PYRAMID

Determines the volume (V) of a pyramid using the following formula:

a:b : Sides
h . Height
b
V={(a,b,h)
OPERATION
5735 Elbhés? a:h.edge h:height
a= -
EXAMPLE 7
Determine the volume of pyramid (a=4, b=5, h=8).
4 &g 5 g ﬁEha’S? a.b.edee h:height
6 [ abh/3 a:b:edge h:heieght
Volume = 4@
[Exg) akh/3 a:b:edege h:height
a= 4 T_

Here, the volume of the pyramid is 40.
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Y £ {1]] VOLUME OF THE FRUSTUM OF A PYRAMID

Determines the volume (V) of the frustum of a pyramid using the following formula:

a

a:b : Upper sides

c:d : Lower sides

h ! Height

C
v=ﬂmmm¢m:%4ﬂ+m+hm@
OPERATION
hiab+cd+/(abcd)}/3 b:c:d:ed

5740 @ hiab¥cd S5 o d edss
EXAMPLE '

Determine the volume of the frustum of pyramid (a=3, b=4, c=6, d=8, h=12).

3 [ 4 g h(ag+gd+f(ahcd)l/3 a'b:c:dedee
c= P

6 [exg 8 g g(ag+$d+,f—('abcd)}/3 n:height

12 [xe h{ab+cd+/(abcd) /3 hheight
Volume = 338

(xg h(ag+$d+r(abcd”/3 ga:b.c.d:edge
a= -

Here, the volume of the frustum of the pyramid is 336.
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(Two sides of a & b)
(Two sides of ¢ & d)

{Height)

1(Return to initial display)
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VOLUME OF AN ELLIPSOID

Determines the volume (V) of an ellipsoid using the following formuta:

hY
AY
o
o
~ [x2 M -
~-H-7
)
/
/
s

V=f(a-hec) =% rabe
OPERATION

a:b:c : Raius

5745 4128573

a:b:c:'radius

Determine the volume of ellipsoid (a=10, b=86, c=5).
10 4dzabc/3 ga:b:c:rradius
& b= 8 ?_
6 drabcs 3 a'b:ciradius
e c= 0 7_
5 drabc/3 a:b:ci:radius
j = Vailume = 1256.637061
i 4zabc/3 a:h:c:radius
: bd a= 1@ 7?_

Here, the volume of the ellipsoid is 1256.637061.
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5750 INSCRIBED CIRCLE AND CIRCUMSCRIBED
CIRCLES OF A POLYGON

; Determines the radius of the inscribed circle and the circumscribed circle and the length
of one side of a polygon from a regular polygon’s area.

Angle unit used is the DEG mode.

' OPERATION
5750

Determine the radius of the inscribed circle and circumscribed circle and one side of a regular
pentagon with an area of 450.

g (r RA.1) A.area

no
f =

>
[~ LS

450 [og Poléggn Tr. R, 1) n:number (Enter area A)
n= -
5 [xg Polygon {r.R. 1) (Radius of inscribed
r-inside = 11.12988E847 circle displayed when
i the number of sides of
j polygon is input)
i g Polygon (r.R:1[] {Display of circum-
: R:outside = 'IEI 75728628 scribed circle radius)
Paolygaon (r [ ] Display of one side of
ed 9s188"= 18 17287171 e
5 . Polygon {(r.RB. 1]} Atarea initial di
! 5 Exe A= 2EQ e (Return to initial display)

Here, the radius of the inscribed circle is 11.12988647, the radius of the circumscribed circle
is 13.75729626, and one side of the regular pentagon is 16.17267171.
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"REGULAR POLYHEDRON

Determines four the following parameters for a regular polyhedron when one parameter is

input:

OPERATION
5760

< W >3:D" W

: Length of one side

: Radius of inscribed sphere

: Radius of circumscribed sphere
: Surface area

: Volume

S
1

elect
4 f

numbe

of fac
. Bf

<]
4:121

5:2@f

r
2:6f 3

One of the following regular polyhederons can be selected from the menu illustrated above.

Find the length of one side (a), radius of inscribed sphere (r), radius of circumscribed sphere
(R), and volume (V) of a regular octahedron with a surface area of 100cm?.

3
4

100 ex

Be & B B B

Select input data ‘ (3 : 8f selection from
1:18 2:r 3.R 4.8 5.V menu)
Bloctahedran) S:surface (4 : S selection from
§= ?_ menu}
Bloctahedraon! 3.12e.8v (Entry of surface area
a:edge = 5.3728496569 displays length of one
side)
Blogctahedron! 3.12e.Bv {Radius of inscribed
r:inside = 2.193456688 circle display)
8(octahedron) 3.12e.86v {Radius of circum-
H: ou t 51 d e = 3.799178428 scribed circle d|5p|ay)
Bl(octahedron) - 3.12e.Bv Vol i
Vivolume = 73.11522294 (Volume display)
Bloctahedron) 3.12e.6Bv (Redisplay of radius of
H .ou t g1 d 5] = 3 . 799 1 78428 Circumscribed Circle)
B(octahedron) 3.12e.Bv {Redisplay of volume)
V:volume = 73.11522284
Select number of face {Return to menu
1:4¢% 2:6f1 3:8f1 4:18f7 E:2@f display) :
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Length of one side

Radius of inscribed circle
Radius of ¢ircumscribed circie
Surface area

Volume

Here, the foIIowihg data is calculated for the reguiar octahedron:

Approximately 5.37cm
Approximately 2.19cm
Approximately 3.80cm
100cm?

Approximately 73.12cm?®

5 Select input data
1:8 2.7 : 4:8 5.V

1 2@(icosahedron) a:edge
a= B 7_

5 &9 2@(icosahedran) 3.30e.128v
r:inside = 3.7788@857

[Exg 2@({icosahedron) 3.30e.12v
R:outside = 4.755282581

g c@licosahedron) 3. .3pe.12v
S surface = P16.5@0683508

fexg) PO(icosahedran} 3.30e.128v
Vivolume = B72.7118738

B Select number of face
1:4f¢f 2.6f 3:8f 4:12f° 5:20f

Length of one side

Radius of inscribed circle
Radius of circumscribed circle
Surface area

Volume

Downl

ad&' www.Manualslib.com manuals search engine

Here, the following data is calculated for the regular icosahedron:

bem

Approximately 3.78cm
Approximately 4.76cm
Approximately 216.51cm?
Approximately 272.71cm?®

Find the radius of inscribed sphere (r), radius of circumscribed sphere (R), surface area (S)
and volume (V) of a regular icosahedron which has a length of one side of 5cm.

(5 : 20f selection from
menuy)

(1 : a selection from
menu)

{(Entry of length of one
side displays radius of
inscribed circle)

(Radius of circum-
scribed circle display)

{Surface area display)
{Volume display)

{Return to menu
display)
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5800 ~ FACTORIZATION

Displays the following 23 factorized formulas:

1. a’—b?={a+b){a—b)

2. a®+b3=(atb) (a?Fab+b?)

3. a'—bt=(a—b) (a+b) (a®+b?)

4, a'+h'=(a?+ 2 ab+b?) (a®— 2 ab+b?)

5. a?x2ab+b?=(atbh)?

6. adt3ah+3ab?ib3=(ath)?

7. (axb)2F4ab=(aFb)?

& . at+b2+c2+2bc+2cat 2ab={a+b+ec)?

9. a*+a?b?+b?=(a®+ab+b?) {(a?—ab+b?)

10. a®+b3+e3—3abe={(a+b+c) (a®?+b?+c®>—bc—ca—ab)
11. (ac—bd)2+ (ad+bc)?= (a®+b?) (c®+d?)

12. (ac+bd)2+ (ad—be) 2= (a?+h?) (c*+d?)

13. (ac+bd)2- (ad+be)2={(a®—b?) (c?*—d*)

14. (ac—bd)2— (ad—be) 2= (a®—b?) (c?—d?)

15. a%(b—c) +bh2(c—a) +c2(a—b) = —(b—c) {c—a) (a—D)
16. (b—e)3+(c—a)+ (a—b)?=3(b—c){c—a) (a—b)

18. x%+ (a+b)x+ab=(x+a) (x+b)

19. x3+ (a+b+e)x?+ (be+catab)x+abe=(x+a) (x+b) (x+¢)
20. a?—b?—c2—2be=(a+b+c)(a—b—c} '

21. {a+b+e)(betcatab)—abe=(b+c}{cta)latb)

22. {a+b+e)3—(a3+b3+e3) =3(b+ec) (c+a) (a+b)

23, a*(b—c) +b*(c—a) +cd(a—b) =—(b—ec) (c—a) (a—b) (a+b+c)

OPERATION

ag-~-pe [11
5800 [us =(a+b)(a=b)

and =) to the last (23rd)} formula.

EXAMPLE

Display a desired factorized formula.

& as+ha (21
={azthl)lazgFabh+he)

3 ] (&) a2+tPab+be® [5]
={ath])e®

a3+b3+c3-3abc [1@21]

rafeafteaies =(a+b+cllag2+h2+c2-boc—-ca—-ab)

(%) (£] (&) {atb)2F4ab [7]
=(afb)e®

=) ae-pe [1]

={a+bll{a—-b)

= ad3({b-cl)+h3(c-al+c3(a-b) [B3]

=—{b-¢c)l(c-alla-b)la+b+c)

D HEE x3+{at+tb+c)xe+(bpo+catablxtebc[18]

256 =({x+al{x+bllix+c)

\
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17. at4b%4-ct—9bZe2—2c%a?—2a?h?= (a+b+c) (b—c—a) (c—a—b) (a—b—¢)

(or ) scrolls to the following formula, {£] to the previous formula, (S to the first formula,

(Formula 2}
(Formula 5)
(Formula 10)
(Formula 7)
(Formula 1) -
(Formula 23)

(Formula 18)
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- TRIGONOMETRIC FUNCTIONS_.

Displays the following 38 trigonometric equations:

1. sinf@+costf=1 21 Cotﬁ=1+cosﬁ :
29— .2 ' 2 sind
2. 1+tan®f=sec?d _
3. 1+cot?f=cosectd 22, cot%=cosect9+cot0
4. sin(a£B) =sinacosf*cosa-sing 23, sin36=13sind— dsin’g
5. cos(af)=cosa ‘cosSF sina+sing 2. cos36=4cos 30— 3cosd
+ g — _tanattanf tand — tan®
6. tanlaT =13 na-tanf 25. tan3g=inlotan'd
_cotecotfF1 — PP .
7. cot(a‘li'ﬂ) Hc—otﬁ}% 26. Zsing:cosf=sin{a+ ) +sinla—3)

27. 2cosa*sinf=sin(a+B) —sin{a— )
28. 2cosa-cosﬂ=cos(a+ﬂ)+c05(a—,6')

8. sin28=2sin# coss
9. cos2f=cosif —sin’f

10. cos26=1—2sin’¢ 29. Zsinasinfi= — (cos(a+ £) — cos (a= A))
1. cos28=2cos%F—1 30. sina+sinﬂ=25in(£%§)-cos(%§)
__ 2tanf _
2. Itémzé’_l~-|:am§t.‘? 31. sincr—sin8=2cos(£2t£)-sin(%—g)

.8 / 1—cosh
13. Sy = * 2 32. cosatcosf= 2cos(g%£)-cos(%£)
] 1+cosd .
14. o= / 2L1t0sY . _
%2 2 33. cosa—cosf=- 2sin(ﬂ)-sin(a—£)

2 2

8 1-—cosé

15, tang =% / 229

aha 1+cosé 34. tan(45°i%)=secﬁi‘tan3

8 _1—cosé

. tan o =——F—/-— L si

16. tany="1g 35. tan(45°iﬁ)=l—5'£l—e
p s 2 cosd

17, #__ sin

7 t'3‘1-'2 1+ cosé 36. tan(45°i‘£)=cot(45°¢g)
&

18. tan— =cosecd —coth . _l+tand
2 _ 37. tan(45 +g)___1—tan5

19. coto =1 / 1TL0SL 1+cot g
2 = "~ gy =1tcotd
; -51 cosd 38. cot(45°—4) 1~ cotd ‘
g _ __sin

2. coty =77 0e7

OPERATION
sinée+cosee 0
5810 =1

(3] (or g ) scrolls to the foliowing equation (&) to the previous equation, (] to the first equa-
tion, and (=) to the last (38th) equation. :

Dispiay a desired trigonometric equation.

£ T+tan2e [ 21 ] (Equation 2)
=s5ec280 L
] I tan(exg) [ 61 | (Fguation 6)
Sajeaita =({taneztang!/{1Ftane-tang)
EHEE cos2d [ 9] | (Equation 9)
=gcO0s2@0-sin2e
cos{azg) [ 5] |(Equation 5)
HoEE =go0sSoe-CcOSfFSine-sing :
1+cotee ‘ [ 3] |(Equation 3
(&) (8) =CDSEeCEo )
cot(45" -0 [ 381 |(Equation 38)
={T+c0té)/{1-coto) _ &9
21in29+00528 [1'}J(Equatlon1) 257
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n

i

¥y=c
¥y=x

. ¥=x
¥

O LI S

1
X
y=vx
y=a*

y=e*
y=e™

© 00~ &

. y=logx

10. y=zx*
11. y=sinx
12. y=cosx
13. y=tanx
14, y=cotx
15, y=secx
16. y=cosecx
17. p=sinax
18. y—cosax
19, y—tanax
20. y=cotar

21. y=sin"z

22, y=cos 'z

OPERATION
5820

DIFFERENTIALS

Displays the following 38 differential equation:

—tan—l! o1 z
) . 2. y=tan'x  ¥=773 Iyl<3)
y=nx
’ - ’ 1 T
= = 1 - z
=1 ) 24. y=ecot™lx ¥ 122 (lyl< 2)
‘= 2z — -1 f _1__ <y 2
1.1' 25. #=sec X Yy I\/Fi (0 =X 1)
y'= 1 T
2/x 26, y=coseclx ¥y = lyl<5. 22>1)
= a*loga /=l z
y=e 27. y=sinhr y'=cc.)shx
= ne™ 28. y=coshx y =sinhx
L1 29. y=tanhx ¥y =sech’x
= 30. y=cothr ¥ =—cosech?x
¥ =x*(logx+1) 3l. y=sechx ¥ =—sechztanhx
¥ —cosx 32. y=cosechx  y' = —cosechi-cothr
y¥=—sinx 33, y=sinh"! 1
. y=sinh'x b}
¥ =seclx l'li'-rg
—_ 2 — -1 P S 2
y’ cosecix 4. y=coshlx y T =1 (g>0.x°>1)
Yy =secr-tanx 1 ,
—_ -1 LA,
¥ =—cosecz-cotx 35. y=tanh™'x ¥ i (r*<1)
y’xa-COS ax 36. y=coth \x Ile_l (x2>1)
¥=—a-sinax I
e _ 1
=g.seclax = ! = —
ft"’ , 37. y=sechlx ¥ A= (0<<zx<1)
¥'=—a+cosec’ax
1 38. y=cosechlxr y'= —%
,: x . T
V=t (<D PYeED
.1
Y e 0<y<n
Yy =0 {11
y' =0

Display a desired differential equation.

{Z] (or Exd } scrolls to the following equation, (] to the previous equation, (&) to the first equa-
tion, and (=] to the last (38th) equation.

[ 21 | {Equation 2)

{ 61 | (Equation 6)

[ 12] {(Equation 12)

[ 9] |{Equation 9) -

[ 11 |(Equation 1)

] © y =xn
i _ y'=pxn-1
@ EEE y =ax
y =axloga
BEOEDE y Zooak
y'=-8
@) (8] (&) Y =|0EX
y ' =1/%
=) y =G
y =0
y =cosech1x
| = y'==1/70x/1x2+1))

szss

[ 381 [{Equation 3B)
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INTEGRATION

1. fdx=x+c

2. z!d.r— +C {(nt+1+0)

n+1
3. [Laz=logizi+c

4. I+adr—log|x+a\+c
5.fe”dz=e‘+c
6.fe“’dx=%e“+c

X —_ a‘
7.fa dxA—Ioga-i-C {(@>0,a#+1)

g. fa“"dx=

anx
n-loga+c- (g>0,a%1)

15, ftan:cdx= —logleosx |4+C

Displays the following 34 integration equation:
19.
20.
21.
22.
23.

24.

25.
26.

27.
9.flogxdx=.r(log.rfl)+c

28.
10. .re"‘d.r—“g (nx—1)+C

29,
11. |sinxdr= —cosx+C

. _ 1 30.

12. smaxdx—-—z'cosaz-i-C
13. fcos zdx=sinz+C 31.
14. cosa.rdx:%-sin ax+C

fseczaxd.rz %{-tan ax+C
ﬁoseczaxd:c: *%-cot ax+C

f“—l—d_r log tan— +C

sSingx

1 . .4
fcosxd‘r_k)g tan(4 +

fe‘"sin brdx=n—zl;—5§e"‘( nesinbx— brcosbr) +C

F)e

fe"‘cos bxdx:;gﬁe"’(n-cos bx+bsindx) +C

fsin‘l.rdxr- zsin i+ /122 +C

fcos“.rdr= zeoslx—v1—2+C
sinhxrdx=coshxr+C
coshxdx=sinhx+C

ftanhd:c:log coshx+C

fﬁdx:sin‘lf+ C {lxl<a)

fa—gﬁd.r:i—tan’li-l- C
ﬁd:{:log(r-ﬁ-fﬂ o) +C

Vat—xtdx= l' (IVaz—xz+a2sin"-£) +C

16. fcotxdx=log!Isinx|+C .
17, sinzxdx:%x*%sin2r+c . f?—aédl_ ]°g(x+a)+c (x>a)
18. coszxdx:%x+%sin2x+c
OPERATION
J odx ]
5830 I ax )

tion, and =] - to the last (34th) equation.

Display a desired integration equation.

(L] (or Exl } scroils to the following equation, (%] to the previous equation, [&] to the first equa-

el

Z S oxn dx (Equation 2} -
=xn+1/(n+1)+C (n+1=+0)

@@ J enx dx 683 (Equation 6) :
=erx/n+C 4

BE®E / logx dx (97 | (Equation 9) 1
=x(logx=-1)+C |

@ f ax dx [ 7] | (Equation 7) :
=a*/loga+C (a>@.a=*1)

=) I V1/0x2-a€) dy [ 34 ] | (Equation 34)
=1/Ba-logl{x~al/{x+a})+C I{x>a)

RIS J 1/70a2+xa) dy (377 | (Equation 31)
=1/7a-tan1{x/al+C : .

(=) J dx 777 | (Equation 1) - 259
=x+0C
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5840

LAPLACE TRANSFORMATION

Displays the following 36 Laptace transformation equations:

P

® | pEe

O |

W |

W | 5En

(12 Eé—af
1

13 OEYs]

1
W | ity

1
W Grme

' 1
W\ Grmr

® | G

1
W FoFm?

1
(21) pZ(p+m)2

+ %
@ | e
1
260 2] (pE+a%)?

1
(p+m) (pt+n)

b
W6 | Zrm GFa

F{p) f(t)
@ | 5 1
@ | 5 '
(3) # ﬁ (2=1.2,3,)
@ | 53 e
6 | 555w La-em

%lg(e'"" + mt--1)
sina t

cosat

lsin at

a

sinhaf

coshat

L inhat

a
%(I—co'sat)

&1—3(at—sinat)
1
n—m
1

mM—Hn

(e—mtie—m)

(me ™ —ne ™)

te_mf

1

(_n__lﬁtn—lefmt_ (1’2:1,2,3"')

e ™ (1—mi)

La—a+mtye™

EE mire

{2 %emt e
3

m om m3 me

{n—mit+lle™

1, |
Eg(smat at posat)
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Downl

F(p) f(t)
i .
(24) (Er_'_%m gsmat
2
{28) GQ__*‘%W zl—a(sinat-l-at'cosat)
2_ 2
26) (p2+§2)2 trcosal
@7 Tﬁqfaéiqfﬁf g;e*msinnt.
(8 % e ™cos nt
@9 p,.l e é%(sinhat—sinat)
30 FE—E; #(coshat"cosa t)
2
@ Eﬁ%}ﬁ é%(ﬁnhaﬁ+smat)
3
(32 FiLaﬂ; % (coshat+cosat)
8 | st g+ sinat+sinha?
3
@4 94%1524534 sing ¢+ coshat — cosat-sinhat
1 (p—m m
2 2
1 (p—m LSt
(36) 2 (p+ m) m m
OPERATION
Fipl=1/
5840 F (5117 a%

Dispiay a desired Laplace transformation equation.

E(p)=1/n2 {21
Fipl=a/(pe+ag} {71
sinat

Fipl=1/tptm} [41
gsmt

Fipl=1/(pelp+m)) (6]
l/7me-(eg-mt+mt—-1) :
Fipl=1/pe-{({p-m)/(p+m)) {38]
2/m—-t-2/m-e-mt

Filpl=peg/(pd4-a4) {31]
1/82a-(slnhat+sinat}

ﬁ(n)=1/n (1]

(2] (or g ) scrolls to the following equation, {£] to the previous equation, (&) to the first equa-
tion, and (=] to the last (36th) equation.

(Equation 2)
{Equation 7)
(Equation 4) |
(Equation 6)
(Equation 36)
(Equation 31)
{Equation 1)

261
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PERIODIC TABLE

¢ Periodic table of elements

Displays the periodic table of elements and atomic weight of selected elements.

262

haded from www.Manualslib.com manuals search engine

! 1 Gas
| H
; 1.00794 0
i ?
. Non-metallic elements |
e
1 A2 A Metallic elements 1 Bl4 B|5 B|6& B|7 Bl
3 1 5 ] 7 8 ] 10
Li Be B . N 0 F Ne
6.941 | 5.01218 10.81 | 12.011 | 14.0067 | 15.9994 |18.998403| 20.178
11 12 13 14 15 5 17 18
Na Mg Al Si P 5 Cl Ar
mosart| s |3 A[4 A5 A|E AT A 8 1 B! 2 B (259515 28.0855 |30.07376] 3z 06 | 35.453 | J9.48
i9 20 21 28 23 24 25 6 27 26 29 30 31 32 33 34 35 36
K Ca Se T 14 Cr Mn Fe Co Ni Cu ;| £Zn Ga Ge As Se Br Kr
19 0983 | 40.08 | 44.9558 | 47.Be | 50.9415 | 51.996 | 54.9380| 55.847 | 58.9332 | 58,09 | 63.546 | 65.38 59.72 | v2.59 [74.9208| 78.96 | 79.904 | 83.80
i 38 39 40 41 47 13 44 45 16 47 48 49 50 5] 52 53 54
Rb Sr Y Zr Nb | Mo Tc u Rh Pd Ag Cd In Sn Sh Te 1 Xe
¥5.4678 | 87.62 | B8.9050 [ 91.22 | 852.9064 | 95.94 feg} | 101,07 |102.9055| 10.42 [107. 8B82| 112.41 | 114.82 | 1iB.6g | 121.75 | 127.60 |126.9045 13129
35 56 5771 72 73 2] 75 76 77 78 74 80 81 32 83 84 85 6
Cs Ba % Hf Ta W Re. | Os Ir Pt Au Hg Tl Pb Bi Po At Ra
132.8054| 137.33 178748 |180.9470] 183.85 | 16207 | 190.2 | 192.23 | 195.08 |196.9665| 200,59 | 204.383 | 207.2 |208.3804 (209) | (210) | (222)
S I b % Lanthanides elements
Gan |ze0zss| % 1 3% Actinides elerments
57 58 59 80 61 52 83 64 65 [ &7 68 §9 70 71
E:S La Ce Pr Nd Pm | Sm Eu Gd Th Oy Ho Er Tm L
1355055 14502 [ 1409077 | 14a.24 | {145) | 150.36 | 151.96 | 157.25 [158.9254) 162 50 [164.5304) 167.26 |168.9342] 173.04 174,967
89 a0 91 92 93 94 95 96 97 98 99 100 101 102 103
B Ac ’ Pr u Np FPu Am i Cm Bk Cf Es m No Ly
297.0%75| 232.0381| 231.0350| zas_oze9| 237.0462| (244) {243) {247) {247) {251) (252) (257) [258) (259) {260)
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¢ Atomic weight (1)

:J;m:':, Element Symbol Atomic weight
1 Hydrogen H 1.00794+7
2 Helinm He 4.00260
3 Lithium Li 6.941
4 Beryllium Be 9.01218
5 Boron B 10.81
6 Carbon C 12.011
7 Nitrogen N 14.0067
8 Oxygen 0 15.9994
9 Fluorine F 18.998403

10 Neon Ne 20.17¢
11 Sodium Na 22,98977
12 Magnesium Mg 24.305
13 Aluminium Al 26,98154
14 Silicon Si 28.0855
15 Phosphorus P 30.97376
16 Sulfur S 32.06

17 Chlorine Cl 35,453
18 Argon Ar 39.948
19 Potassium K 39.0983
20 Calcium Ca 40.08

21 Secandium Sc 44,9559
22 Titanium Ti 47 .85

23 Vanadium v 50.9415
24 Chromium Cr 51.996
25 Manganese Mn 54.9380

.Manualslib.com manuals search engine
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¢ Atomic weight (2)

I‘_?J:’n"l;:’r Element Symbol Atomic weight
26 Iron Fe 55.847
27 Cobalt Co 58.9332
28 Nickel Ni 58.69
29 Copper Cu 63.54s
30 Zing Zn 65.38
31 Gallium Ga 69.72
32 Germanium Ge 72.be
33 Arsenic As 74.9216

© 34 Selenium Se 78.9s
35 Bromine Br 79.904
36 Krypton Kr 83.80
37 Rubidium Rb 85,4673
38 Strontium Sr 87.62
39 Yitrium Y 88.9059
40 Zirconium Zr 91.22
41 Niobium Nb 92.9064
42 Molybdenum Mo 95.94
43 Technetium Te (98)

44 Ruthenium Ru 101.07
45 Rhodium Rh 102.9055
46 Palladium Pd 106,42
47 Silver Ag 107.8682
48 Cadmium Cd 112.41
49 Indium In 114.82
50 Tin Sn 118.69
51 Antimony S5h 121.75
52 Tellurium Te 127 .60
53 Iodi_ne I 126.9045
54 Xenon Xe 131.29
55 Caesium® Cs 132.9054
56 Barium Ba 137.33
57 Lanthanum La 138.9055
o8 Cerium Ce 140.12
59 Praseodymium Pr 140.9077
60 Neodymium Nd 144 .24
61 Promethium Pm {145)

62 Samarium Sm 150. 36
63 Europium Eu 151.96
64 Gadolinium Gd 157.25
65 Terbium Th 158.9254

264
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* Atomic weight (3)

:J::E:; _Element Symbeol Atomic weight
66 Dysprosium Dy 162.50
67 Holmium Heo 164.9304
68 Erbium Er 167.26
69 Thulium Tm 168.9342
70 Ytterbium Yb 173.04
71 Lutetium Lu 174,967
72 Hafnium Hf 178.4¢
73 Tantalum Ta 180.9479
74 Tungsten W 183.8s5
75 Rhenium Re 186.207
76 Osmium Os 190.2
77 Iridium Ir 192.2;
78 Platinum Pt 195.0s
79 Gold Au 196.9665
80 Mercury Hg 200.59
81 Thallium Tl 204.383
82 Lead Pb 207.2
83 Bismuth Bi 208.9804
84 Polonium Po (209)

85 Astatine At (210)
36 Radon Rn (222)
87 Francium Fr (223)
88 Radium Ra 226.0254
89 Actiniom Ac 227.0278
90 Thorium Th 232.0381
91 Protactinium Pa 231.0359
92 Uranium U 238.0289
93 Neptunium Np 237.0482
94 Plutonium Pu (244)
95 Americium Am (243)
96 Curium Cm (247)
97 Berkelium Bk (247)
98 Californium Cf (251}
99 Einsteinium Es (252) -
100 Fermium Fm (257)
101 Mendelevium Md (258)
102 Nobelium No (259)
103 Lawrencium Lr (260)

Manualslib.com manuals search engine
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OPERATION
5900. ]_:'a 2a 3a 48 Ga Ba 7a 8 8 8

Pressing (3] displays the followmg periodic element, while pressing (&] displays the previous
periodic element. Pressing (&) disptays groups 1a~ 8, while (=) displays groups 1b~ 7t and

0. Pressing g enters input stand by, during which inputting a symbol of an element displays
its atomic weight.

Display the periodic table at a specific location and display the atomic weight of silicon.

5 Ea Ea 3a 4a S5a B6a 7a 8 5] 8 {#2 periodic element)
SL e
£ 1a 2a 3a 4a 5a Ba 7a 8 8 B (#5 periodic element)
® 5'RBb 8r _Y Zr Nb Mo Tc Ru Rh Pd
=) 1D 2 3b 4b 5b 6b 7b @ (Group 1b~7b and 0
5:Ag cd In Sn 5b Te | Xe with same period)
’ €:Lanthanoid: La Ce Pr Nd Pm Sm |{Lanthanoid)
tajragta Eu Gd Tb Dy Ho Er Tm Yb Lu
(3] 7 Actinold:Ac Th Pa U Np Pu Am {Actinoid)
- Cm Bk Cf Es Fm Md No Lr
[xg Input the symbol . —
Push [EXE] then. return
3] Input the symbol : (Enter Si to display
O & Si Sillcon 14(3—-4b) 2B.8BE5 atomic weight of
: silicon)
g 7 Actinold:Ac Th Pe U Np Pu Am (Return to initial display)
Cm Bk Cf Es Fm Md No Lr

266
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SCIENTIFIC CONSTANTS

Displays the following 22 scientific constants. Alphabet keys A~Z can be used to assign
disptayed values to numeric variables A through Z.

i UNIT
NAME & SYMBOL VALUE Py TGS
Faraday constant F | 9.648456 10+ Cemol ™ 10° emu+mol™!
| Gravitational constant G | 6.6720 107" mis72kg™l| 107 cemPeg2egl
: Avogadro constant Na | 6.022045 1023 mol™! 102 mol
Molar gas constant R | 8.31441 J*mol™*+K™1| 107 ergemol™+K"!
Rydberg constant Reo| 1.097373177 107 m! 105 em™!
Molar volume of ideal gas at s.t.p. | Vm | 22.41383 1073 m* mol™! 10° em®*-mol™!
Bohr radius ao | 5.2917706 1071 107 cm
Speed of light in vacuum ¢ | 299792458 mes! 102 emes™!
Elementary charge e | 1.6021892 107¥ C 10720 emu
Gravitational acceleration g | 9.80665 m+s~? 10° cmes72
Planck constant h | 6.626176 1073 J+s 10727 ergrs
Beltzmann constant k | 1.380662 1072 J.K! 1071 erg-K!
Electron rest mass me | 9.109534 1073 kg 10728 o
Neutron rest mass mn | 1.6749543 10°% kg 1072 ¢
Proton rest mass mp | 1.6726485 10727 kg 10724 ¢
Atomic mass unit U | 1.66805655 10727 kg 107 g
Permittivity of vacuum €0 | B.854187818 10712 Fep!
Permeability of vacuum uO | 12.5663706144 : 1077 H-m!
Bohr magneton zb | 9.274078 1072¢ J.T-1 1678 erg+G™!
Electron magnetic moment pe | 9.284832 1074 J.T-! 1073 erg+G!
Proton magnetic moment pp | 1.4106171 107%  J.T! 1072 ergsG™! .
Stefan-Boiltzmann’s constant o | 5.67032 1078 Wem2:K™! 10 5erge+s lom 2K~

* The values of these scientific constants are based on JIS Z-8202-1978 (JIS =Japan Indus-
trial Standard).

OPERATION
5910

Pressing [T]xg dispiays the following constant, while pressing (] displays the previous cons-
tant. Pressing (&) displays in S| units, while pressing displays in CGS unit. Aiphabet keys
A~Z can be used to assign dispiayed values to numeric variables A through Z.

F_-89.648456x 1

[C-mol-]
>gonstant K e ?

A-2Z

P4 .
y [ 1]

267
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Display the molar volume of ideal gas at s.t.p. and assign the value 1o numeric.-variabl'e vV

in CGS units. Then display the Avogadro constant and assign the value to, n_umeriC‘variable._N.

ATEEE |[Vm =22.41883x123 [m3-moi] {Motar volume of ideal
>gonstant | key A-2 7 {61 gas at s.t.p.)
S . (Displayed in CGS units)
v] [V] =22.41383x10-9 [m3:mo1] (Value assigned to
_ Sconstant ! key A-Z % [6] numeric variabie V)
& B E Na =6.022@45x1023 [moi "] _ (Avogadro constant)
>constant : key A-Z % [3]
(N] [N =6.022@45x1@23 [mol 1] (Value assigned to
>constant : key A-Z ? [3] numeric variable N)
Break (Exit currently speci-
- fied gonstant)
Vv Contents of variable V
) b p.0@2241383 ( o )
N Contents of variable N
] B.P22045E+23 ( )

* Constants assigned to numeric variables are retained even when power is switched OFF.
Numeric variables such as N and V can be used in BASIC programs.

268
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ELECTROLYTIC DISSOCIATION
CONSTANTS

Displays the following eight ionization equilibrium formulas:

IONIZATION EQUILIBRIUM IONIZATION EQUILIBRIUM
FORMULAS OF ACID CONSTANT ka (mol/l)
HCOOHZHCOO +H* 1.77X1074
CH;COOQHZCH3COO~+H* 1.75X 1078
CsHsCOOHZCeHsCOO+H? 6.31x10°%
H2COsZHY+HCO3 4.45x1077
CsHsOHZCsHsO—+H* 1.00 %1077
IONIZATION EQUILIBRIUM ELECTROLYTIC DISSOCIATION
FORMULAS OF.BASE CONSTANT kb (molfl)
NH3z+HzO0>NH+"+0QH™ 1.78x107°5
CsHsN +H:0 2 CsHsNHT+0H - 1.5x107°
CsHsNH: +H2022CsHsNHa + OH~ 3.8x 10710
OPERATION
HCOOH ~~ HCOO- + H+
5920 Ka = 1.77x1@-4 [mol/1|] [1]

(or xg ) scrolls to the following formula, (£ to the previous formula, (& to the first formula,

and (=] to the last (8th) formula.

Display a desired ionization equilibrium formula.

! CHaCOOH ~- CHaGCOO- + H* (Formula 2)
Ka = 1.75x1B-5 [mol/1]3 [2]

CeHsOH ~- CeHs0- + H* {Formula 5)

DBE Ka = 1.0@x10-7 [mol/1] [5]

(=) GsHaNHE + HeO ~— CeHsNHa+ + 0OH- |[(Formula 8)
Kh = Bx10-10 [maol/ 1] (81 :

NH3a + H=20 «- NHa+ + OHM- B {Formula 6}

e Kb = 1.7Bx1@-5 [mol /1] [B] )

o) HCOOH «~-~ HCOO- + H~* (Formula 1)
Ka = 1.77x1@-¢ [mal/1] [11

Manualslib.com manuals search engine
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MOTION AND ENERGY

Displays the following 20 scientific formulas:

NAME FORMULA
Uniformly accelerated moticn v=vo+at, a=%, s = vut+%at2
Newton’s equation of moticn F=ma
Circular motion (1) T—gl‘"_%z%

2

Circular motion (2) w=2%=27rf:%, F =mre?="2%
Simple harmonic oscillation I=r*ginwt, v=rw-coswt, a=—wlx
Hooke's law F=—kr
Spring oscillation _ a:F/m=-~Ilf1-x. T=2z / %
Simple pendulum a=F/m=—-f—.r, T=2r / é
Potential energy (spring) Ep=mgh
Elastic energy Ee=—é—kx2
Kinetic energy ' Ek=%mv2
Coefficient of friction F=uN
Work W=Fs
Kepler's law | T?/r*=Constant
Universal gravitation F=G- M;n, G=6.7X10" 1 (N-m?/kg?)
Potential energy (interplanetary) Up=-G Nfam
Kinetic energy (interplanetary) Ek= % ~mriew?
Moment of inertia I=mr?, E—%Im
Anguiar momentum J=1w
Conservation of momentum mvi+MVi=mve+MV2

NOTE: Universal gravitational constant dispiayed as rounded value (see 5910 for details)

OPERATION
Uniforml ot '
5930 [us] Vivotat . aoAv/atc C8=Voiiatersd’
(8] (or g ) scrolls to the following formula, (%] to the previous formula, (&) to the first formula,

and (2] to the last (20th) formula.

270
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Display a desired scientific formula.

©
EaNEaNraea
® & @
DT EHE
(=)

of motion' [2]

Newton' s eaquation

F=ma

Hooke's law [B]
F=—-kx

Conservation of momentum [BO]
mvt +tMVi1i=mve+MVaea

Kinetic energy (planet} [171
Ek=1/2"mréuwe

Coefficlent of friction [121
F=uN

Uniformly accelerated motion [1]
v=vo+tat . a=s=av/At . s=yott+atz/2

.Manualslib.com manuals search engine

(Formula 2)
(Formuia 6)
(Formula 20}
(Formula 17)
{Formula 12)

{Formula 1)
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WAVE MOTION

Displays the following 16 scientific formulas:

NAME FORMULA
Wave V=%=fkg y=a'sin2:{r (%_%)
Velocity of transverse wave on a string v=/ %
Interference l2=1i=(@n+D 4, 12— l1=nA
: A
Stationary wave l=n§ = (2n*1)% {(n=0)
Refraction of wave n=sind/sing =vi/va=A1/A2
I f _1 /T
Natural frequency f 51 2
Velocity of sound _ v =331.5+0.61T
_nV—VI1
Doppler effect =10 —~
Beat f=fi—f . (fi>>f:)
Reflectivity of light RO:(m_—rag)a
n1+nz
Critical angle Sinﬁ:;%
Ce Broglie wave A :%
Quantum condition 2:rr=~"—h—:n/1
myv
Photoelectric effect ' : %mvzzhy—w
Frequency condition hy=Em—En {m >n)
Light wave A=c/v, ¢=2,998X10%(m/s)

OPERATION
W 1
5932 VEX?’T=fl . y=a-sinErr(t/T-x/H[ :

(@] (or g ) scrolls to the following formuia, (] to the previous formula, (€] to the first formula,
and (2] to the last (16th) formula.

Display a desired wave formula.

Wave of string : [ 2] | (Formula 2)

&) v=/(F/p)

Refractian [5] | (Formula 5)

ajeaied n=siné/sing=vi/ve=21/4e

= Lieht wave [ 16817 | (Formula 16).
A=gp /v c=2.998x10°% [m/s]

(8] &) (&) (&) de Broglie wave [Ta7] (Formula 12)
= my

Wave [ 11| (Formuia 1)
v=1/T=f1 yv=a-sinerlt/T-x/21}
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9934

AC & DC CIRCUITS

Displays the following 16 scientific formulas:

NAME FORMULA
Ohm's law V=IR (1=% R=p-%)
; - Seri — 1_1.1

Electric resistance (parallel, series) R=Ri+Rs, i Rl+ R

DC circuit V=E-IR

DC power and Joule heat P=IV=I’R, W=IVt=Pt
Conductance G= % = %

Kirchhoff's law 2xI[=0, 2+tV=9
Wheatstone bridge RoRi1=RzR3

Instantaneous value (AC voltage and current)| V=Vosinwt, I=Ibsinwt

. Io Vo

Effective value =/ . =73

AC power P= VI——Vqu

Power factor P=VI+cosg

Transformer LVi=12V;, Ny Ve

N1~ Vi 1 1

Reactance X=wL=2rfL, X=w— =3xEC
Impedance Z= /Rz+ (mL———)2 Ve=ZIo
Natural frequency (Natural oscillation) fo' o7 J_'

Electric oscillation % Q 2 =Constant
OPERATION

Ohm' law [11}

5934 (us] VEIA _ (1=Q/t. RA=s-1/8)

(or @ ) scrolls to the following formula, [ to the previous formula, (& to the first formula,

and [=] to the last (16th) formula.

EXAMPLE

Display a desired electrical formula. -

3] Aesistance {21 | (Formula 2)
AR=R1+Rz2 . 1/R=1/R1+1/Ae o

(8] [ Kirchhotfft' s law [B] | (Formula 6)

..@@ Txl=@ . I1xV=0 -

Electric oscllatiaon {181 | (Formula 16)
1/2:-Qe/0C+1/8-L12=Caonstant

Reactance 131 | (Formula 13)

e X=wl=2nflL X=1/wG=1/8n1fC ‘

N Power factor - [1171 | (Formula 11}
P=V]+-cos¢

=) Ohm' s law [ 11| (Formula 1)
V=1R (1=Qst. R=p-1/8)
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ELECTRIC AND MAGNETIC FIELDS

Displays the following 17 scientific formulas;

NAME

FORMULA

Coulomb’s law (Electric field)

Electric field
Electrical capacity

Electrical capacity (paraliel, series)

Electrostatic energy

Dielectric constant ¢o (Relative dielectric constant €)

F=h9§¥ ko= 9 X 10°(N-m?/C2)

E=Y , F=QE, W=QV
_ — g2
Q=CV, C=co3
- 11,1
C=Cit+Cz & =T

D=¢iE, C=¢Co

—tav_daye
U= 5 Qv= 5 CV
QE 1

Electron in electrical field = Emv2=eV
, e _ . mimz _ 107
Coulomb’s law (magnetic field) F=ko T ko= 4m)? |
. 1 g1 y=
Magnetic field H H—zm, H_2r’ H=nl
Magnetic field F=ulH] =1IB1
Magnetic flux density B=7 z—#ﬂH
lLorentz force F=QvB, r= QB
2ne.2
Electron in magnetic field "%mvz:ngm—. W :_:r_:%
Faraday’s law of induction V= —n‘djf—
Electromagnetic induction V=Et=vB¢ I=V%£
-Mutual induction Va= #M%
y . - | |
Self-induction V= LAt
OPERATION
Coulomb s | tric f LT11}
5936 F=ko-QiQa/r x1@09{N-m2/C2]

(T (or xg ) scrolls to the following formula, (&) to

and (=) to the last (17th) formula.
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EXAMPLE

— —_—— o
&~ = 2 ¥ -~
&L &8 o ®© @ o
=i 3 = =] =1 =
E E E £ E £
S o & &6 &6 &
T [T [T L LL L
- = =T = =
- L amn | Lamn | ey ~— e
o ™~ M~ m all] — 0t
hand — - — E|— —)
= e ~
m o
o - Y, —E
- — il ..
1] [vh QL Y—
p— .l// —
— Y T am
1] —
[} o= b —
_ - %
= | = + om
O+~ w w [N}
nitan cE — O
=0 o U VR
— > O™~ my [~—
i =] LE!|= En c .
— - =N =
owl|lcod||— [=4. TSN &R RN 1]
1l —llOod o |[[on ~
LL|jwn IN| | 0O 4= | |2
[&] = ‘T—i|c | - O
— o cd||oa||n 0~
— - = f N | EO
=0 =N | 2~ Elfcml|o -
oN||ow(f«~ 1o - |io>||l—o
o> (e |— i ||wid||—Of | o
—N|—N}|o- l[=[lan|jlon
[ENTNAREN R e b IT S I TR (] TR

Display a desired scientific (electric and magnetic field) formula.

BHEe®E®E

H @

275
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THERMODYNAMICS AND OTHERS

Displays the following 13 scientific formulas:

NAME

FORMULA

Absolute temperature

Heat capacity

Mechanical equivalent of heat

Boyle’s law

Charles’ law

Equation of state _
Law of partial pressures

Thermal expansion (volume and temperature)

T K1=t("C)+273.15
Q=CT=mcT

W=JQ, J=4.19(J/cal)
PV—Constant

V= V0(1+273)
v_T
Vo To

V=nRT, R=8.31{J/K)]
P—P1+P2+P3+ """""

(T =constant)

Pressure P= T{ﬂm\'
Internal energy UZ%m\Tz N=—3~nRT
Specific heat Co jg ﬁ’ Cp:j_[’i‘] +p=2B
. 1 tx _1_
Half life N No(?) (x=-F)
Mass-energy relation E=mc?
OPERATION
Absolute tem ature 1]
5938 T{*KJl=t[*Cl+ 15

per
273.
a

EXAMPLE

Display a desired scientific (thermodynamic and others) formuia.
Heat capacity [2]

© Q=CT=mcT '

g Charle's law [B1]

BHE V/AVo=T/To -

Mass—-energy relation {181
E=mc?#

Law of partial pressures (81

EEENERES P=P1+Pa2+Pa+t- - -

£ Eguation of state [7]
PYv=nAT . BR=8.31 [J/K]

=) Absolute temperature [1]
T[*K1=t[*C]+273.15

276
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(3] (or xd) scrolls to the following formula, (] to the previous formula, (& to the first formula,
and (=) to the last (13th) formula.

(Formula 2)
(Formula 6)
{Formula 13) -
{Formula 8)
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{(Formula 1}
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Downl

METRIC CONVERSIONS FOR LENGTH

Displays the following 30 conversion formulas. Pressing Ex stores the currently displayed
formuia which then can be applied for calculation.

i CONVERSION UNIT CONVERSION FORMULA CONVERSION UNIT CONVERSION' FORMULA
' X {em) X 0.01 (m)} X (ft) X °30.48 (em)
(.393701 (in) 0.3048 (m)
0.0328084 (ft) 12 (in)
0.0109361 (yd) 0.333333 (yd)
0.00000621371 (mile) 0.000189394  [mile)
{m) X 100 {em] (yd) X 91.44 (em)
£ 39.3701 {in) 0.9144 (m)
3.28084 (£t) 36 (in)
1.09361 (vd) 3 (1)
0.000621371  (mile) 0.000568182  (mile)
(in) X . 2.54 (em) (mile] | X 160934.4 (em)
0.0254 [m) 1609344 (m)
0.0833333 (ft) 63360 (in)
0.0277778 (yd) 5280 (£t)
0.0000157828 (mile) 1760 (yd)
OPERATION

Metric converslon {(length)
5950 x[ecm]l] =-- 0.@1x[m]

(11

to the last (30th) formula.

scrolls to the following formula, (&) to the previous formula, (&) to the first formula, and

Pressing of Ex executes a conversion of the currently displayed units.

EXAMPLE

Display a desired conversion formula.

Metric conversion (length) [ 2] |{(Formula 2)
x[em]l] -~ @.3937@1x[inl

gy Metric conversion (leBneth] [ 5] |{Formula 5) -

B xlem]l] —-- D.Q20P@BE1371ximile]

=) Metric conversion {(length) [ 3@ ] |{Formula 30)
x[milel] =-- 1760x[vd]

& ®H & Metric conversion (fengthy [es] |(Formula26)
x[milel -—- 180934.4x[cm] .

=) Metric conversion (length! (17 |(Formula 1)
x{icm] -- @.01x[m]

ad% 1 www.Manualslib.com manuals search engine
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Convert 110m and 300m to yards.

OEHOEE®E®
Metrlc con
x[m] —— 1.
fexe) XImi?_
110 XIml?11
b Xlydl=
Xlvyd]
g x[ml?_
300 xIimi?30
== Xlydls=

followed by the {ug] key.
IMPORTANT

278
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(Formula 9)

(Stores Formula 2 in
memory)

(110m = 120.2871
yards)

(300m = 328.183
yards)

* Once calculation is complete, a different conversion can be selected by first press:ng ()

This library function is executed by first storing the conversion formula into the formulia storage
memory. Note that the current formula memory contents are cleared by this procedure.
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METRIC CONVERSIONS FOR AREA

Disptays the following 12 conversion formulas. Pressing fxg stores the currently displayed

Downlp

formula which then can be applied for caiculation.
CONVERSION UNIT CONVERSION FORMULA CONVERSION UNIT CONVERSION FORMULA
X [m?] X 0,01 (a] X lacre] | X 4046.86 (m?)
0.000247105  (acre) 40.4686 (&)
0.000000386102 [mile?] 0.0015625 (mile?)
(a) 100 (m?) (mile?) 2589990 "(m?)
0.0247105 {acre) 25899.9 [a)
0.00003861062  [mile?) 640 (acre)
OPERATION

Ve

5960 [ug) xim21°-2°5"8

&

rsion (area!
Txlal

11

(£] scrolls to the following formula, (£] to the previous formula, (& to the first formula, and

=] to the last (12th) formula.

Pressing of [=g executes a conversion of the currently displayed units.

Display a desired conversion formula.

[ 8] (Formula 2)

[ 5] | (Formula 5)

T12] | (Formula 12)

(107 | (Formula 10)

[17 ] (Formula 1}

[ 2] ] (Formula 2) .

{Stores Formula 2 in
memory and executes)

Metric conversiaon larea)
x[mE] -- @.Q008247186x[acre]

3 3 & Metric conversion (area)
x[al] -~ B.pE2471@56xlacrel

=) Metric conversion (area)
ximileg] -~ B4@xl[acre]

& Metric conversion (arga)
x[mileg2] ——- 258B899@x[im2]

=) Metric conversiod (area)
x[me] -- @.B81xl[al

EXAMPLE

Convert 300m? to acres.

&1 Metric converslion {area)
x[ma&] -- @ E@@E47]@5x[acra]

Exd XxXimel?_

300 g X[ME] 7300
X[acrel= D.B741315

(300m2=0.074 acres)

* Once calculation is complete, a different conversion can be selected by first pressing

followed by the key.

.Manualslib.com manuals search engine
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IMPORTANT
This library function is executed by first storing the conversion formula into the formula storage
memory. Note that the current formula memory contents are cleared by this procedure.

5970 METRIC CONVERSIONS FOR VOLUME

Displays the following 30 conversion formulas. Pressing Exg stores the currently displayed
formula which then can be applied for calculation.

CONVERSION UNIT CONVERSION FORMULA CONVERSION UNIT CONVERSION FORMULA

X cm? ¥ 0.000001 (m3) ft3 28316.8 [em®)
0.0610237  (in%) 0.0283168  (m?)
0.0000353147 [ft*) 1728 (in?)
g 0.001 (1) 28.3168 (1
0.000264172  (gal(US)) 7.48052 (gal (US))
0.000219968  (gal (UK)) 6.22882 . (gal{UK))
| m? 1000000 {em?) X [ X 1000 (em?)
! 61023.7 (in%) 0.001 (m?)
| 35.3147 (£t3) 61.0237 (in®)
; 1000 (1) 0.0353147  [ft%)
i 264.172 (gal(US)) ' 0.264172 (gal (US})
219.968 (gal(UK)) 0.219968 (gal (UK))
in® 16,3871 (em?)
0.0000163871 (m?)
! 0.000578704  [ft3)
| 0.0163871 (1)
0.00432900  (gal(US))
0.00360464  (gal(UK))

OPERATION ,

Metric canversion (volume) [11]
5970 xflem3] -- P.200001x[m3]
(] scrolls to the following formula, (£] to the previous formula, (&) to the first formula, and

(=} to the last (30th) formula.
Pressing of g executes a conversion of the currently dlsplayed units.

280
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Downl

EXAMPLE
Display a desired conversion formula.
() Metric conversjon [vojlume) 2l
: x[em3] -- @.06818237x[in3]1"
U3 EDE Metric conversion (vDolume] [71]
x[mé8)] -—- 120@@0@@x[cma3] .
Metric conversion (volume! [42]
x[gal {(UK}] -—- p.B32B72x[Esal{Us)]
IR ED| Metrlc caonversion {(volume) [38]
x[gal(UK]J]l -- 0.00454689x[m3]
Metric caonversion (voiume) {11
i x[cm3] -- 2.200@8@1xIm3]
; EXAMPLE
' Convert 1800cm?® to gallons (US).
I E 3 E Metric conversion (volume) 51
DI xlemd8] —-= PpeRR6E4172x[gal (US)]
P 5T x{cmalra
! 1800 &9 X{cm3 7?1800
i X[gal{USll= @.4765660886

followed by the key.
IMPORTANT

ad%_ & i) www.Manualslib.com manuals search engine

| (Formula 2)

(Formula 7)
{Formula 30)
(Formula 26)

(Formu'la 1}

(Formula 5)

{Stores Formula 5 in
memory and executes)

{1800cm? = approxima-
tely 0.48 gallons)

* Once calculation is complete, a different conversion can be selected by first pressing

This iibrary function is executed by first storing the conversion formula into the formula storage
memory. Note that the current formula memory contents are cleared by this procedure.
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9980

METRIC CONVERSIONS FOR WEIGHT

Displays the following 12 conversion formulas. Pressing [Exd stores the currently displayed

formula which then can be applied for calculation.

CONVERSION UNIT CONVERSION FORMULA CONVERSION UNIT CONVERSION FORMULA

x (g) X 0.001 (kg) X (oz) 28.3495  [g)
0.0352740 (oz) 0.0283495 (kg)
0.00220462 (1b) 70,0625 (1b)

X (ke) 1000 (g) X (Ib) 453.59237 (g)
35.2740 (oz) 0.45359237 (kg)
2.20462 (1b) 16 loz])

OPERATION

Metric conversion (weight) [11]
5980 (g X(El -~ 0 @OIXIKE]
scrolls to the following formula, (8 to the previous formuia, (& to the first formula, and

(=] to the last (12th) formula.

Pressing of g executes a conversion of the currently displayed units.

EXAMPLE
Display a desired conversion formula.
] Metric conversion (weight) [ 21 | (Formula 2)
x{gl -- @.@35274@x%x[02]
Metrlc conversian {weight) [ 61 | (Formula )
BEOE x[Kgl -- B.2@46E2x[1b]
(=] Metric canversion (welght) [ 7217 | (Formula 12
x[tb] -- 1B68x[oz]
BEGE Metrlc conversion (WeEBIight) { 91 | (Formula 9)
x[oz] -- B@.@625x[1b]
= Metric eanversjon {weisght) £ 17 | (Formuia 1)
x[8] -- @.801x[Kg]
EXAMPLE
Convert 2.5kg to ounces.
& & & 3 Metric conversion (weight) [ 5] | (Formula 5)
x[Kgl —- 35.874@xl[o0z] _
(exg) XIKE] P {Stores Formula 5 in
memoty and executes)
2 x[Kegl?2.5 (2.5kg = 88.185 ounces)
)5k Xlozl]l= BB.185

* Once calculation is compilete, a different conversion can be selected by first pressmg ey

followed by the (ug) key.
IMPORTANT

This library function is executed by first storing the conversion formula into the formula storage
memory. Note that the current formula memory contents are cleared by this procedure.
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UPPER PROBABILITY INTEGRALS

(NORMAL DISTRIBUTION)

lowing formuia:
P(x) ﬁj;cm%e‘g dx

OPERATION
U bah i N .12

621(’!@ xgpgr Ero ability (@.12)

EXAMPLE

Determine the upper probability for normal distribution when x=1.53.
Upper probability N{@.12)
X= B °_ .

1 53 Exg Upper probabil Ity N(@,12)

©J p= @.063008

[Exg) Upper probability N{@.12}

Xx= 1.83 7_

Downl

Here, the upper probability integral is 0.063008.

ad%' o www.Manualslib.com manuals search engine

Determines upper probability for normal distribution with five significant digits using the fol-

(Return to initial display)
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UPPER PROBABILITY INTEGRALS
| (x2 DISTRIBUTION)

Determines upper probability for x* distribution with five significant digits using the follow-
ing formula:

2 3= 1 _ (‘ﬁ)zll -5 dxt td f freedo
P(.I ’ V) x2 T (_2:5) 2 e Q_d.r (V egree or m)
P2, v)
P(x%, v)
0 x°
OPERATION
Upper _probability Xe(xe,y}
6220 UpPET b v
EXAMPLE
Determine the upper probability for x* distribution when degree of freedom (») =4, and x*=2,
4 g Ueuneé grubabillty X2 ({xg.,v) {Degree of freedom)
xe= -
2 g Upper probability XE(XE.v) (Value of x2)
Upper probabillty x2(xg, v) (The upper probability
p= @.73576 ' integral is 0.73576.}
fexe) BEDer probability xe(x2.v) {Return to initial display)

Downlpaded from www.Manualslib.com manuals search engine
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UPPER PROBABILITY INTEGRALS
(t DISTRIBUTION)

Determines upper probability for t distribution with five significant digits using the following
formula:

(v : degree of freedom)

OPERATION _
Upper robabillt tix,v)

6230 TR B g o

EXAMPLE

Determine the upper probability for t distribution when degree of freedom (») =2, and x =2.92.

2 &g Unpsr?nrobabillty tix. v} (Degree of freedom)
X= U -

2 (-] 92 [ Upper probabllity tix.v) - (Enter value of x)
Upper probabiflity tix.v) (The upper probability
P= @.@5 integral is 0.05.)

[Exg) Unngr Probability tix.v) (Return to initial display)
V= -

.Manualslib.com manualssearch engine
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6240

(F DISTRIBUTION)

UPPER PROBABILITY INTEGRALS

Determines upper probability for F distribution with five significant digits using the following

formula:

Plx, vi,v2)= |
N f.r B(%,%z)(vz+ y1x) 2

e
Y12 ya 2 12

»a vi vl

it v

P(x.11.12)

OPERATION
6240

Upper
v1= 1

prohabil ity
-

Fix.

L

dx (v degree of freedom 1; »2: degree of freedom 2)

Determine the upper probability for F distribution when degree of freedom 1 (»1) =5, degree
of freedom 2 (v2)=3 and x=9.01.

5 [exd
3 [
9 [] 01 &

m
b3
m

286

Uppei probability Flx.v1.,ve)
ves=s 1 —

Uppér probability F{x.v1.ve)
X = - -

Upper probability F{x.v1.ve)
Upper probabillity F{x.vi.va)
p= B.D05Q326

Upper probabllity F{x.,v1.ve)
v = -

Downloaded from www.Manualslib.com manuals search engine

(Degree of freedom 1)
(Degree of freedom 2)
(Value of x)

(The upper probability

integral is 0.050026.}
(Return to initial display)
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UPPER CUMULATIVE FREQUENCY
(BINOMIAL DISTRIBUTION)

Determines upper cumulative frequency for binomial distribution with five significant digits
using the following formula:

n

B(z, n,p)=2(2)Py(1—P)"_?

=z

Ir_ Q -I[ n: maximum value of x
‘ : : p: probabllity
| | . | Q: Sum of frequencies produces past x
0 1 =« T x x+1 < n) {(cumulative frequency)
—
OPERATION

Bix.n.pl

6310 Egmglgfive freguency
EXAMPLE

Determine the upper cumulative frequency for binomial distribution when the maximum value
of x (n)=5, probability (p)=0.5 and x=4.

Downl

.Manualslib.com manuals search engine

5 g gumulative freauency B(x.n.P) (Maximum value of x)
= B P_ -

0(-)5 [xg Gumulgtive frequency Bl(x.n.P) {(Probability)
Xx= @ —

& [exe) Cumuletive freaquency B(X.n.pJ (Value of x)
Cumulative freguency B{x.n.P) (The upper cumulative
P= D.18B75 frequency is 0.1875)

[xe) Cumglgtive frequency B(x.n.P) {Return to initial display)
n= - .
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'UPPER CUMULATIVE FREQUENCY
(POISSON DISTRIBUTION) 8

Determines upper cumulative frequency for Poisson distribution with five significant digits
using the following formula:

& —, Ay M I mean value
Pz, A)= A ALY
(z, 4) yg;:e #! P : Sum of frequencies produces past x {cumulative frequency)

' P
N
3
1
0 1 2 =<+« T x x+1 - -
| Lo e e _
|
OPERATION
Cumulative freaquency Pl{x.2)
6320 Cumy 13t
EXAMPLE
Determine the upper cumulative frequency for Poisson distribution when mean value (\)=2,
and x=4.
2 g Cumglgtive frequency P{x.21) {Mean value)
X= -
4 [exg) Cumulative frequency P{x.Aa] (Value of x)
Cumulative freauency P(X,ai] (Yhe upper cumulative
p= @.14288 frequency is 0.14288.)
(Exe) Dumg!gt!ve freauency Pix.21) (Return to initial display)
A= -

288
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UPPER CUMULATIVE FREQUENCY
‘(HYPERGEOMETRlC DISTRIBUTION)

Determines upper cumulative frequency for hypergeometric distribution with five significant
digits using the following formula:

H{x, n, M,N) = 2}( )EE) v) P : Sum of frequencies produces past x (cumulative frequency)
y=x ¥
T
| ]
1 {
‘ 1 ] i 1 L I
¢ 1 I X x+1 nl
L e _-——— -l
OPERATION

6330 Cumuliative frequency H(x.n.M.N)

N= 2 7_
EXAMPLE

Determine the upper cumulative frequency for hypergeometric distribution when N=3, M=2,
n=1, and x=1.

3 e ﬁum;lxlgtlve frequency H(x.n.M.N) |{ValueofN)
2 (e Cum%ll'a?tive frequency H(x.n.M.N} ]{(valueofM)
N - : :
1 [xg Gumglgtlve frequency H(x.n.M.,N) |{valueoin)
X= —
1 [ Cumulative frequency H{x.n.M.N) [(ValueofXx)
Cumulative freguency H(xXx.n.M.Nj [(The upper cumulative
p= @.BE6E87 frequency is 0.86667.)
Exg gumglgt fve frequency H{x.n.M.N) (Return to initial display)
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PERCENTAGE POINT NORMAL
DISTRIBUTION

Determines percentage point for normal distribution with five significant digits using the fol-
fowing formula:

x{p) : f rw—‘/%m;e'idx:p (p : probability)

Y
T C )I((p)l 1}
OPERATION
Percentage points Nl@.128}
6410 e 5T
EXAMPLE
Determine the percentage point for normal distribution when p =0.05.
0 [~] 05 g Percentage points N({@.18) (Probability)
Percentage points N[D.12) (The percentage point is
lx=_1.6448 _ 1.6449.)
Percentage points N{a.12) Return to initial displa
Ed p= @0.85 ?_ ( Play)

290
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PERCENTAGE POINT
~ (x2 DISTRIBUTION)

Determines percentage point for x2 distribution with five significant digits using the follow-

ing formula:
5 v . degree of freedom
: . oo 1 2\ e 2 : i
i 2%p() ‘./:rzpm ?) ce 3 dx’=p I': gamma function
¢ p : probabiiity
OPERATION

6420 I;’Er?egfage paints Xe{x2.v)
EXAMPLE

Determine the percentage point for x2 distribution when degree of freedom (») =2, and prob-

ability p=0.5.

2 [xg Percentage points X2(x8.v) {Degree of freedom)
pP= @ P_

05 Percentage points Xe2(x2.r} (Probability)
Percentage points Xe({xe,  v) (The percentage point is

B Xx®=_1.838E63 _ 1.3863)

=) Pergegtage points Xe{xg,») {Return to initial display)

V= —_

DOWHILMQM‘ .Manualslib.com manuals search engine N -
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PERCENTAGE POINT
(t DISTRIBUTION)

Determines percentage point for t distribution with five significant digits using the following

formula:
tz
() : ftcao(lJrj)—(v+1)/2a’t . (u:degree offreedom)
p —
1 v p : probability
/ vB (2 .2 )
e tp (V)
OPERATION
6430 (us I:’Er?egiage points tix,v)
EXAMPLE
Determine the percentage point for t distribution when degree of freedom () = 1, and proba-
bility (p)=0.05.
1 [exg Fergegtage BOTNLS t{x. ») {Degree of freedom)
p= -
0 () 05 [xg Percentage points t{x. v] (Probability)
Percentage points tix.v) (The percentage point is
x= B6.3137 6.3137)
[exg Per}cegtage points tix.v) (Reiurn to initial display)
v = _ .
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PERCENTAGE POINT
6440 .~ (F DISTRIBUTION)

Determines percentage point for F distribution with five significant digits using the following
formula; |

uoomom 1 v1 : degree of freedom 1
oo v1tye? %~
: v vz vitvi dF= 2 : degree of freedom 2
HCNDRY vy =L S R

Z.[2
p : probability

P

0 Fp(Vi, Va)

OPERATION
6440 (us) Percgntage points FX.vsi.vel

Determine the percentage point for F distribution when degree of freedom 1 (»1) =2, degree
of freedom 2 (»2) =3 and probability (p) = C.05.

2 [exg) Perc}entage points F{ix.vi.ve) (Degree of freedom 1)
va = P

3 g Pergentage points F{X.vi.ve) (Degree of freedom 2)
A= P

005 g Fercentage points F{x.v1.,va) (Probability)
Percentage points F{x.vt.va) (The percentage point is
x= 9.5521 9.5521.)

(exg) Fercgntage points F(x.»1.ve) (Return to initial display)
¥y = P
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NORMAL RANDOM NUMBERS

Generates random numbers contained in the standard normal distribution N (0, 1?). This unit
creates two independent normal random numbers (u, »} based upon two uniform random

numbers (X, y).

u=y'—2¢logex * cos(2my)
v=y—2log.x * sin(2xy)
N(0,1)

OPERATION
| 6450 0 6103300898
EXAMPLE
E Generate a series of normal random numbers.
20 @.61933200986
| @.5713331954
Ex8 @.57133371854
—-1.8684304@86
x) -1.8643040886
@.5420575428
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EXPONENTIAL RANDOM NUMBERS

Generates random numbers contained in the exponential distribution E (A, 1). This unit cre-
ates random numbers in accordance with exponential distribution using uniform random

numbers.
-1
t=3 inx
1_
05T (» : mean valug)
> .
OPERATION
E(a, t)
6460 it
EXAMPLE
Generate a series of exponential random numbers when the mean value (\)=3.
3 [ E{x.t) : . (Mean value)
i= 1 ?P_
ET E{1. 1t}
.1168487280)]
ET @.116487390]
@.7@745@8817
@.70745@8817
@.6282426838

* To return to the mean value input display, first press =) to terminate the library. Next,
press {us} to return to the initial display.
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SINGLE VARIABLE STATISTICS

Determines the following statistics and determines the deviation value for input of n data items.

Number of data items
Sum of data
Sum of squares of data

Mean of data

Population standard deviation of data

Sample standard deviation of data

CNT

SUMX

SUMX2

MEANX :

SDXN

S5DX

D'
D3R

Dx/n

. V> E 5,

: xon i

D xon-1 / nxr—(31)?
nin—1)

OPERATION
6500 ST

The menu illustrated above is displayed for single variable statistical calculations. The fol-
lowing six items can be selected from this menu:

1.

5.
6.

2.
3.
4

[x]
ear.List.T—score.P 7

: Data clear
: Statistic display

0o

: Data input (does not clear data already present in memory)
: Data deletion (deletes erronecus or unnecessary data)

Displays number of data items, sum of data, sum of squares of data, mean of data,
population standard deviation of data, and sample standard deviation of data in
sequence. (&) (or g ) scrolls to the following data item, (&t] to the previous data item,
and [§ or [) terminate statistic display.

Enter the following five test scores and display statistics. Also determine the deviation value
for the score of 88. '

Data : 98, 88, 62, 90, 78

Cc

S
t
Y 8
>
|
X

T : Calculates deviation value of obtained value.
P: Outputs all statistics to printer

[EXE] :menu

Downlpaded from www.Manualslib.com manuals search engine
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98 [og 88 X 62 B 90 [exd 78 [xg

Igput data {x) [EXE] :menu
X7 .
(exg) Statistics [ x]
>In.Del.Clear.List.T-score.P 7_
L CNT 'n = 5
SUMX 13X = 4186
[exg SUMX I X = 418
. SUMX?2 LIxe® = 353786
[Exd SUMX2 P Ixe@ = 353786
MEANX Ix/n = B3.8
[exg MEANX Ix/n = B3.82
SDXN . Xaen = 12.367683987
[Exg) SDXN L Xon = 12.387B688987
S5DX . Xen-1= 13.8275@8881
Statistics [x] :
>|In.Del.Clear.List.T-score.P 7_
T Statistics [ x]
X7
88 [xg Statistics [x]
X788 ' T= B3.8
(Exg) Statistics [x]
X7P e
[Exg) Statistics [ x]
>Iln.Del . Clear.List.T—-score.P 7?_

Here, the deviation value of the

Manualslib.com manuals search engine

88 score is 53.9.

(Input of each score)

(Return to-menu
display)

(Statistic display
showing number of
data and sum)

{(Sum of sguares)
{(Mean)

(Population standard
deviation)

(Sample standard
deviation)

(Return to menu
display)

(Deviation value)

(Data for calculation of
deviation value to be
displayed)

(Return to menu
display)
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{ Library start )

SINGLE VARIABLE STATISTICS FLOWCHART

{1]Data input

e

Data input

e

Data input to

(O] Data deletion
¥

be deleted

[€]) Data clear

Stafistic
display

.| First statistic

Process

YES
[Exe) only?
NO

YES

Ex8 only?
\Ni/

selection

| set

Data clear

/7 Statistic \ 253

[F]Printer output

Dovvnlq)aded from www.Manualslib.com manuals search engine

@_ Next statistic
display
Next statistic
display
@_ Previous N
*  statistic >
display
Deviation value
. ____—--—"_-_---
calculation . YES
) y input only?
Deviation
value
display
e
Statistic
output to printer
ST N
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LINEAR REGRESSION ANALYSIS
‘ (v=a+bx) :

Performs linear regression analysis on n'data groups (x, y} and calculates the statistics listed
below. Also determines the following on the regression line:

* Estimated value of x in relation to y (EOX)
¢ Estimated value of y in relation to x (EQY)

STATISTIC TABLE

Number of data items CNT u
Sum of x data SUMX : >x
Sum of y data SUMY : 2y
Sum of squares of x data SUMX?Z . 242
Sum of squares of y data SUMY?2 : 20?
Sum of products of x and y data SUMXY : 2lxy
Mean of x data MEANX : 2x/n
Mean of y data MEANY ; 2ly/#
2 2
Population standard deviation of x data | SDXN : zon [ 22
. 7T i
Population standard deviation of y data SDYN :yon %
Sample standard deviation of x data SDX P xon-1 %
Sample standard deviation of y data 5DY L yon-1 / %
Linear regression constant term LRA :a %u
. . . . XY B2y
Linear regression coefficient LRB 2 b S
Correlation coefficient COR Ly nZiy—2x-2y
Y(nZ2—(B0) (2T — (2y)?)
OPERATION -
Regression analysis [y=a+hbx]
6510 >In.Del.Clear.List.eoX.eo0Y.P ?_
The menu illustrated above is displayed for linear regression calculations. The following seven
items can be selected from this menu:
1. 1 : Data input
2. D: Data deletion (deletes erroneous or unnecessary data)
3. C: Data clear
299
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. Statistic display

Displays number of data items, sum of x data, sum of y data, sum of sq:uar'es‘ of x

data, sum of squares of y data, sum of products of x and y data, mean of x data,
mean of y data, population standard deviation of x data, population standard devia-
tion of y data, sample standard deviation of x data, sample standard deviation of
y datg, linear regression constant term, linear regression coefficient, and correlation
coefficient. (&) (or =4 ) scrolls to the following data item, (€] to the previous data item,
and (&) or (=] terminates statistic display.

X
6. Y.
P: OQutputs all statistics

: Calculates x value for y on regression line.
Calculates y value for x on regression line

to printer.

Enter the folidwing five sets of height/weight, and display statistics. Also estimate the weight
for & person whose height is 170cm.

1 2 3 4 5

Height (x) | 160 | 158 | 175 | 183 | 172

Weight (y) 43 45 60 46 58
Cc Regression analysis [y=a+bx]
clear data (Y/N) 7
Y Regression analysis [y=a+bx]
>In.Del Clear.List.eoX.eoY.P 7_
i Input data (x.y/) [EXE] :menu
X7 A
160 [xg Input data (x.y)} (EXE] :menu
x7160 YT
43 [exg Input data (x.y} [EXE] :menu
XP— y?
158@]45@175@]60@163@46@172@58@
Input data {(x.y) [EXE] :menu
X7 ‘y?
exg] Regression anatlysis [¥y=a+bx]
>In.Del.Clear.LIst.eoX.eoY.P 7_
L CNT in = 5
SUMX TIX = 828
SUMX T IX = 828
s SUMY TIy = 25p
[exg) SUMY Ly = 252
SUMXZ2 Ixe = 137342
[Exg) SUMXZ2 TIxe = 137342
SUMYZ2 Iy®e = 12954
Exg SuMyYe2 iIye = 12954
SUMXY 1IXY = 41964
Ex SUMXY TIXY = 419864
MEANX 1Ix/n = 1B5.8
Exg MEANX :ix/n = 165.6
MEANX Iy/n = 50.4
B MEANY iy/n = 5@.4
SDXN AT = B6.711184684

300

Downloaded from www.Manualslib.com manuals search engine

(Data clear)

(Data clear confir-

mation)
(Data input)

(x input)

{y input)

{Remaining x, y data
input)

{Return to menu
display)

{Statistic display
showing number of
data and sum of x
data)

{Sum of y data)

{Sum of squares of x
data)

{Sum of squares of y
data)

{Sum of products of x
and y data)

{Mean of x data)

(Mean of y data} -

(Population’ standard
deviation of x data)
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LY

(Population standard
deviation of y data)’

(Sample standard
deviation of x data)

{Sample standard
deviation of y data)

{Linear regression
constant term)

(Linear regression
coefficient)

{Correlation coefficient)

QQ
23

Zl 122
g
=

[}

an-l-.

an-i
an-i

an-|

W feoiof (o) (o

@ —||— ||~y [N (NN [N

= b || |03
- ~J| |~ | @ (| (o) 00k
e | o (] [~ ] [Co s (N 01 |~

LOHWN|ND|im| (O] 03—
O~ ~\@|jo—|[—0] W= j——

O« ||®o||(mn| | —||[—m| | (D

- | (~00} -

- 3

Ef) (=]

o||om

| = .

oo ol |loom | |mw ]| | |5 w] [
- m

< ||——
—_

X ] {Return to menu
?_ |display)

(Estimation of weight)

~ 0 EEEBB

I||—3
[u)
oo m
-~ 3

170 Exg atbx) (Estimated value for
. 94845023 weight following input

of height)

= m| |=m||vo||or||l—r—{|ron|(mon| | ko
-Jw| e ||l—e||OD||DD||DO||00| |00| (50

—_
] —
a3
n

Utr
e

&g
&g

%] (Return to menu
T display)

v D= m

Here, these data produce the line y = —120.7886323 + 1.03374778x. Also, input of a height
of 170cm results in an estimated weight of 54.9kg.
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LOGARITHMIC REGRESSION ANALYSIS
(y =a+blnx)

performs logarithmic regression analysis on n data groups (x, y) and caiculates the statistics
Isted below. Also determines the following on the logarithmic curve:

» Estimated value of x in relation to y (EOX)
e Estimated value of y in relation to x (EOY)

STATISTIC TABLE

Number of data items CNT i n

i Sum of x data logarithmic values | SUMLNX : Xixnx X(Inx)

Sum of y data SUMY Xy

Sum of squares of x data )

logarithmic values SUMLNX2 : X/nx® [Z(nn?
Sum of squares of y data SUMY?2 T3y

Sum of products of x data )
logarithmic values and of y data |SUMLNXY I Xlnxy |ZiUnx) -y}

Mean of x data logarithmic values | MEANLNX : St/ n|S(/nx)/n

Mean of y data MEANY ML

xSt logartinmic values < |SDLNXN : fnzon |/ ZEUAD’- (Rl
Ecéigtééation standard deviation of SDYN  yon o yz;(zy)z

U e oot | SDLNX  tmon | /PR B
?aargtpale standard deviation of SDY © gon n):?:2 ;Ezn— _(?)y)z
Regression constant term RA la Zy—b-FHinx _b?;E“”"
Regression coefficient RB i b nZlinz)y—Rini 2y

D (inx)i— (X inx)?
n2np)y—2Zinx Xy

Correlation coefficient COR N V(2D (D) D 5 — (2 2)?)
OPERATION
6520 (us) Re Sres ssign 3|Y sis [y=atblnx]

>1n.De I.OIB .List eoX.eo0Y.P 7_

The menu illustrated above is displayed for logarithmic regression calculations. The follow-
ing seven items can be seiected from this menu:

1. 1 : Data input
2. D: Data deletion (deletes erroneous or unnecessary data)
3. C: Data clear
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4. L : Statistic display
Displays number of data items, sum of x data logarithmic values,

previous data item, and (& or [2) terminates statistic display.
5. X: Calculates x value for y on logarithm curve.
6. Y: Calculates y value for x on logarithm curve.
7. P: Qutputs all statistics to printer.

using the logarithm curve obtained.

sum of y data, sum

of squares of x data logarithmic values, sum of squares of y data, sum of products
-of x data logarithmic values and y data, mean of x data logarithmic values, mean
of y data, population standard deviation of x data logarithmic values, population stan-
dard deviation of y data, sample standard deviation of x data logarithmic values, sam-
ple standard deviation of y data, regression constant term, regression coefficient,
and correlation coefficient. [Z] (or [xd } scrolls to the following data item, () to the

Enter the following measured data for microbes, perform logarithmic regression, and dis-
play the statistics. Also estimate the number of microbes with a temperature of 18 degrees

1 2 3 4 5

Temperature (x)| 5° 12° 20° 27° 36°

Microbes (y) | 680 | 1100 | 1300 | 1440 | 1600

Regression analysis [y=a+blnyx!
clear data {Y/N) 7

Y Reegression analysis [y=a+blnx]
>In.Del . Clear.List.eocX.eoY.P 7_

| Input data (x.y) [EXE] :menu
X _ LY

5 fExg Input data (x.y!} {EXE] imenu
X?e5 LY P

680 [exg 1gnut data {(x.y] yo [EXE] ‘menu
XP o

12 (g 1100 (g 20 [ 1 0@27@1440@36@1600@
Input data [(x.y) [EXE] :menu
X P yY

Exe Reeression analysis [Ly=a+binx]
>In.Del .Ctear.List.eoX.enoY.P 7.

L CNT n = b
SUMhx :=Elhx = 13.896843264

E5 SUMNnx :thkX = 13.06943864
SUMY ISy = 812@

[Exg) SUMY .y = B120
SUMInX2: Zlnxe= 41 ,.44361194

Ej SUMInX2 : Zinxe= 4171 .443681194
SUMYZ2 :3y2 = 78996000@

[Exg) SUMY2 :3ye = 789896000
SUMINXY :Znxy= 18EQ1.90244

g SUMINXY:Sinxy = 18201.80244
MEANINX : 2Einx/n= 2.793888528

(exg] MEANINX: Elnx/n= 2.7938865¢28
MEANY :3y¥/n = 1224

{Data clear)

{Data clear confir-
mation)

(Data input)
{x input)

{y input)

(Remaining x, y data
input)

{(Return to menu
dispiay}

(Statistic display
showing number of
data and sum of x
data logarithmic
values)

{Sum of y data)

{Sum of squares of x
data logarithmic
values)

(Sum of squares of y
data)

(Sum of products of x
data logarithmic
values and y data)

(Mean of x data
logarithmic values)

{(Mean of y data)
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Exd MEANY :=v/n = 1224 1 (Population standard
SDInXN :Inxsn = B-6584924784¢ deviation of x data
: logarithmic values)
[Exg SDInXN .InXcn = 0.6904924784¢2 (Population standard
SDYN Lyon = 8317.8427284 deviation of y data)
Exz) SOYN vyon = 817.B427£284 (Sample standard
SDInX InXxon-1= @.7769495284 deviation of x data
_ logarithmic values)
[Exg] SDInX "Mxon-l= @.7768495284 (Sample standard
SDY -yon-1 = 355.85889734 deviation of y data}
ET) SDY 'yon- = 355 3589734 (Regression constant
RA ' @ =-59 . 62523046 term)
EE RA 3 =52 62553045 (Regression cosfficient)
RB 'h = 456.935247
[Exd RB b = 45B6.9365Fr47 (Correlation coefficient)
COR T = @.9898w337973
(exe) Aeeression analysis ly=a+binx] |(Retuniomenu
>In.Del.Clear.List.eoX.eoY.pP fp_ | display)
Y Egtimation of v [vy=a+blnx] (Estimation of y)
X?— . .
18 [exg Estimation of _y [vy=a+blnx] (Estimated value for y
x718 ¥= 12BB.087503 following input of 18
degrees)
Estimation of v [y=a+blinx!
EE! ) - A
Reeression analyslis [y=a+blnx] 1eturn to menu
Exe) >nh.Del.Clear.List eoX.eoY.P 7. display)

Here, these data produce the curve y= —52.62523046 + 456.935247 -Inx. Also, input of a
temperature of 18 degrees results in an estimated total of 1,268 microbes.
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EXPONENTIAL REGRESSION ANALYSIS
(y ab"x)

Performs exponential regression analysis on n data groups (x, y} and calculates the statis-
' tics listed below. Also determines the following on the exponential curve:

¢ Estimated value of x in relation to y (EOX)
» Estimated value of y in relation to x (EOY)

STATISTIC TABLE

Number of data items CNT n
Sum of x data _ SUMX 2
Sum of y data logarithmic values | SUMLNY : X{ny Siny)

Sum of squares of x data SUMX2 P 2xt

Sum of squares of v data
Iogarithm?c values Y SUMLNY2 : 3iny? | ZUnap?

Sum of products of x data and
y data logarithmic values

Mean of x data MEANX )

SUMXLNY : Zixiny

Mean of y data logarithmic values| MEANLNY : 2/ ny/»
H - . 2_ 2
)I:‘%r;ttllaatlon standard deviation of SDXN < ram L—TRE(E_I)

Population standard deviation of . aS Uny)i— 5 ng)?
y data logarithmic values SDLNYN  * inyon / o

Sample standard deviation of SDX * ran-1 / n2xt— (Bx)?

X data n{n—1)

Sample standard deviation of SDLNY ! layon / aX Uny)— (Zlny)?
y data logarithmic values n{n—1)
Regression constant term RA ‘a EXP (ML—_—Q&)

Regression coefficient RB T b E)(P(ﬂg;}:gQ ;—_Z(gleny)

nozlny—Dx Dny

Correlation coefficient COR tr TS 50 ) S inp) = I na T
OPERATION

Regression analysis ty=ab“x3
6530 >in.0el . Clear.List.eoX.eoa¥ . P ?.

The menu illustrated above is displayed for exponential regression calculations. The follow-
ing seven items can be selected from this menu: -

1. | : Data input

2. D: Data deletion (deletes erroneous or unnecessary data)

3. C: Data clear
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4, L: Statistic dlspiay

Displays number of data items, sum of x data, sum of y data Iogarlthmlc values sum

of squares of x data, sum of squares of y data logarithmic values, sum of products

of x data and y data logarithmic values, mean of x data, mean of y data logarithmic

values, population standard deviation of x data, population standard deviation of y

data logarithmic values, sample standard deviation of x data, sample standard devi-

ation of y data logarithmic values, regression constant term, regression coefficient,

and correlation coefficient. (8] (or [xg ) scrolls to the following data item, [£] to the

- previous data item, and (&) or [ terminate statistic display.
5. X: Calculates x value for y on regression line.
6. Y: Calcuiates y value for x on regression line.

7. P: Qutputs all statistics to printer.

|

Enter the following data for the amount of sales per customer and number of customers for
a store, perform exponential regression, and display the statistics. Also estimate the amount
of sales per customer for 150 customers using the exponential curve obtained.

1 2 3 4 5
Customers (x) 115 124 130 138 142
Sa'es’“'(gtfmer W | 40 | 416 | 430 | 46.0 | 465
C Heeression analysis [y=ab~x] (Data clear)
clear datsa (Y/N) 7
Y Resgressiaon analysis [y=ab~x] (Data clear confir-
>In.0el.Clear.List.eaX.eo¥Y.P 7_ |mation
| fnput data (x.v} TEXE] :menu |(Datainput)
L Ly
115 [ Input data (x.y) {EXE] menu | (xinpui)
7115 L Y?
40 g ignut data y) [EXE] menu |{vinput)
X'P— y?
124@41.6@130@43@138.46@142-465[@
nput data (x.y) [EXEJ :menu |(Remaining x, y data
X?_ Ly P input)
Regression analysis [y=ab~x] (Return to menu
>In.Del.Clear.List . eoX.eoY.P 7._ |display)
L CNT n = 5 (Statistic display
SUMX T = B49 showing number of
data and sum of
X data)
exg) SUMX TT X = 648 (Sum of y data
SUMnNY tZiny = 18.B4627345 legarithmic values)
@ SUMInY Zlny = 18.B4627345 (Sum of squares of
SUMX2 ::x28 = B47@9 X data)
@ SUMXP TIx e = B4/7@9 (Sumofsqu_areqof
SUMInY 2 Ilny2 = 71.9588778 y data logarithmic
values)
Exg SUMhYEZ - fnyez = 71.@5307/8 (Sum of products of
SUMXINY _:fxlny = 2449.016314 x data and y data
logarithmic values)
g SUMXINY :xxny = £449.016314 (Mean of x data)
MEANX Ix/n = 128.8
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~EPEE BE @B

150 (g

G2
[xe]

MEANX Ix/n = 1829.8

MEANRY :Ilhy/n= 3.7B82P54B88

MEANINY :Zlhy/n= 3.769254688

SDXN I Xan = 8.B82897475

SDXN Xohn = 9,68297475

SDinYN ‘hyen = B5.77484B647E-@2

SONYN :hyon = 5.77/4B40647E-082

SDX iXxon1 = 1@.82589488

SDX "¥Xxona = 10.8B2583488

sDinY nvyen-i= B.456244516E-@2

SDhhY ‘myona= B.45B6244516E-@2

AA 1 a = 2@.131778]

RA a = 20.1317721

BB b = 1.2@p6826238

RB b = 1.0@5926238

CaR i r = 0.59@78464E23

Aegression analysis [y=ab~rx]

>In.PDel.Clear.List.eoX.e0Y.P %?_

Estimation of ¥y [y=ab”x]

)

Estimation of,y [¥y=ab~x]

x715@ 1vy= 48.843B1552

Est i mation of v [y=ab~x]

X

Aeegression analysis Iy=ab”xl
In.Del.Clear.List.eoX.eoY.P ?_

(Mean of y data
logarithmic values)

{Population standard
deviation of x data)
(Population standard
deviation of y data
logarithmic values)

(Sample standard
deviation of x data)

(Sample standard
deviation of y data
lagarithmic values)

{Regression constant
term)

(Regression coefficient)
(Correlation coefficient)

{Return to menu
display)
{Estimation of y)

(Estimated value for y
following input of 150
customers)

(Return to menu
display)

Here, these data produce the curve y=20.1317721 x 1.005926239%. Also, input of a total
of 150 customers results in an estimated amount per customer of $48.843.
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' POWER REGRESSION ANALYSIS
6540 : | (y=ax"h)

Performs power regression analysis on n data groups (x, y} and calculates the statistics list-
ed below. Also determines the following on the power curve:

» Estimated value of x in relation to y (EOX)
» Estimated value of y in relation to x (EQY)

STATISTIC TABLE

Number of data items CNT n

Sum of x data logarithmic values SUMLNX 12 nx

Sum of y data logarithmic values SUMLNY My

Sum of squares of x data - SUMLNX 2 CRUnrt | Ning)?
logarithmic values

Sum of squares of y data SUMILNY?2 2ing? | Ding?

logarithmic values

Sum of products of x data

iogarithmic values and y data SUMLNXLNY : Zinxing Z(lnx-lny).
logarithmic values

Mean of x data logarithmic values | MEANLNX Xnx/n

Mean of y data logarithmic values | MEANLNY Xinyin

Population standard deviation of

n2 (fnx)?— (Finx)?
x data logarithmic values g

SDLNXN Cnxen / n

Population standard deviation of . n2 U ny)— Bilny)*
y data logarithmic values SDLNYN s inyon / n*
Sample standard deviation of ) a2 (Inx)?— (3inx)?
x data logarithmic values SDLNX Cnxana / nin—1)
Sample standard deviation of n2{{ny)?— (Zinx)?
y data logarithmic values SDLNY “nzona / n(n—1)
Regression constant term RA ‘g M
. . Zinxlny—-2ine 3!
Regression coefficient RB B 2 n%”r( gn?iy)e_z(;fngz 2y
Correlation cosfficient . aninx-lny—DlaxPiny
e COR e VO (L naP ~(S I w2 L ng P ~(S L )P
OPERATION
6540 Regressian analyslis [y=ax”~bl
>Iln.Dei.Clear.List.eoX.eoY.P 7_

The menu illustrated above is displayed for power regressidn calculations. The following seven
items can be selected from this menu:

1. | : Data input
2. D: Data deletion (deletes erroneous or unnecessary data)
3. C: Data clear
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4. L: Statistic display :
Displays number of data items, sum of x data logarithmic values, sum of y data
logarithmic values, sum of squares of x data logarithmic values, sum of squares of
: . y data logarithmic values, sum of products of x data logarithmic values and y data
logarithmic values, mean of x data logarithmic values, mean of y data logarithmic
values, population standard deviation of x data logarithmic values, population stan-
g dard deviation of y data logarithmic values, sample standard of x data logarithmic
values, sample standard of y data logarithmic values, regression constant term,
regression coefficient, and correlation coefficient.
i () (or Exd ) scrolls to the following data item, to the previous data item, and (&
5 or [=2] terminate statistic display.
5. X: Calculates x value for y on power curve.
6. Y: Calculates y value for x on power curve.
7. P: Outputs all statistics to printer.

Enter the following data for the characteristics of voltage and current for a semiconductor,

perform power regression, and display the statistics. Also produce an estimated value for
current at 40V.

Downl

1 2 3 4 5
Voltage (x) 10 - 15 20 25 30
Current {y} 13 22 a 38 43
Regression analysis [y=axAb] |(Dataclear)
clear data (Y/N) 7
Y Regression analysis [v=ax~bl |(Data clear confir-
>In.Del.Clear.List,.eoX.eoY. P ?_ |mation)
| Input data (x.v) [EXE] :menu |(Datainput)
X7 - y?
10 [xg Input data (x.y) [EXE] imenu |(xinput)
Xx71@ A -
13 Exg Input data (x.y) [EXE] :menu |{yinpuf)
X7 y?
15 [exg 22 =g 20 [exg 31 [exg) 25 [exg) 38 [exd 30 [xg) 43 [exe)
fnput data (x.v] [EXET :menu | (Remaining x, y data
XP e vy 7P input)
g Regression analysis [¥y=ax~b] |{Returnto menu
>1ln.Del.Clear.List.egX,.eoY.P 7_ |display)
L CNT ‘N = 5 (Statistic display
SUMInX Zlnx = 14.62644@77 showing number of
data and sum of
X data logarithmic
values)
[xg SUMRX :zinx = 14.B2644@77 {(Sum of y data
SuUMiInY ‘Ilhy = 1B8.48876B528 logarithmic values)
Exd SUMhY ::zhy = 16.4B88/65289 (Sum of squares of
SUMRX2 :Inx2 = 43.53815166 X data logarithmic
values}
Exg) SUMNX2 .:hxe = 43.53915106 (Sum of squares of
SUMIhY?2 :fihy2 = 55.30448616 y data logarithmic
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{Exe) SUMINY2 TImye = 55.304436186
SUMmXMY:ZMme=_48.08554072

== SUMNXhY ImXhy= 45.@6554678
MEANINX :ZIlnx/n= P, 9P5P88155

[Exg MEANINX :Ilhx/n= 2 BEGPBEIG5
MEANINY :finy/n= 3.297753@58

g MEANRY IRMy/nr= 3.2987753058
SDIhXN :lnxen = @.3B79583287

[Exg) SDIhXN ‘hxeon = B.387968328¢
SDinYN ‘fnyen = @.430284315@3

{xg) SDnYN  ‘Inyon = ©.4308431503
SDInX :nxena= B.4337817775

[Exg SOInX ‘nxen-1= @.43378617775
SDOhY :nven1= @.481808@883

[Exg SDinY ‘hyona= @.4818090093
RA i = 1.869436811

[Exg) RA a = 1.@B843B811
RB ' b = 1.104876878

5] RB . b = 1.184376878
conR .r = 0.98424550465

[exg) Regressiaon analys)s [y=ax”b]
>In.0el.Clear. List.egX.eaY.P 9_

Y Estimation of vy [v=ax”D]
XP_

40 fxd Estimation of,y [v=axAb]
X?4Q -¥= B2.8685293

(exe) Estimation of ¥ [vy=axXx~b]
T .

(exe) Reegression analvsis [y=ax~b]
>in.Del.Ciear.List.eaX.eoY.P 7?_

(Sum of products of
X data logarithmic
vaiues and y data
logarithmic vaiues)

(Mean of x data
logarithmic values)

(Mean of y data
logarithmic values)

{Population standard
deviation of x data
logarithmic values)

(Population standard
deviation of y data
logarithmic values)

{Sample standard
deviation of x data
logarithmic values)

(Sample standard
deviation of y data
logarithmic values)

(Regression constant
term)

{(Regression coefficient)
{Correlation coefficient)

{Return to menu
display}

(Estimation of y)
{Estimated value for y

following input of 40
volts)

(Return to menu
display)

Here, these data produce the power curve y=1.069436811 x x!-10437697% Also, input of 40
volts results in an estimated current of 62.9mA.
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REGRESSION ANALYSIS FLOWCHART (6510, 6520, 6530, 6540)

( Library start )

. ..—--—"_"_.---
| (1) Data input YES
! [ Data input B only?
NO
D — ]
(0)Data del:ete Data input to Ed only? YES
be deleted
NO
Data clear Process ®
selection
O Data clear
Statistic
(K] display | First statistic /7~ Statistic | [EE)
set 4 \_ display [
Eﬂ Next statistic
display
Next statistic |-
display
Previous
= statistic
display
EQOX -
(x) calculation . YES
y input
EOY e
calculation ] YES
F ¥ inpuit
i (PIPrinter output| statistic

Downl paded
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MEAN INTERVAL ESTIMATION
~ (FOR KNOWN VARIANCE)

Performs estimation of the confidence interval of x in normal distribution N (g, o2 ; where
p . unknowrn, ¢2 ; known).
CALCULATIONS

When an n-size sample (x1, x2---Xn) is taken from normal distribution N (z, ¢2), the following
confidence interval (1 —a) of confidence level for x is obtained:

I:\J
S
=Tla

X—u (%)J_<u<x+u(

Normal distribution curve

u : population mean
o2 population variance
X : sample mean

e ;. significance level
1—«: confidence level

an

OPERATION
6610

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

N{g.02) a<u<b oce.known
nput new data {(Y/N) ?

Y : New data input followed by interval estimation, additional data input, data edit, statis-

tic check.
N : Interval estimation using previously stored data, interval estimation when data are
known.
ny
nput data [x)
>Input.Delete.Clear.List.End ?__

The menu display illustrated above appears when [¥] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

| (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
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The display appears as illustrated above when the (N] key is pressed. The value indicated
for n shows the number of data currently stored in memory.

L (List} Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).

_ (or [xe] ) scrolls to the following data item, (£ to the previous item, and (&)
i or (=) exits the statistic display and returns to the menu.
E (End) Advances to the interval estimation display (same as when N is pressed in
the first step above).
(2) N
N N{g.c2) a<u<h c2:known (interval estimation
n= @7_ disptay)
i

| * n=0: Interval estimation cannot be performed, so this should be corrected to the required
data.

* Number of data input (following (Y] above) and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library

; again and add, delete, or reinput data as required.

! -« Number of data input (following above) matches value of n:

EXAMPLE
! The table below shows the number of customers at a store over a 5-day period. Using this
data, perform interval estimation for the number of customers with a confidence level of 99%.

The population standard deviation of the customers is previously known to be 120.3.

Press [exg

1 2 3 4 5

NUMBER OF :

CUSTOMERS 580 430 612 498 591
i N{r.o02) a<u<b d¢E2:.known
| Input new data (Y/N) 7
Input data (x) (Select new data input.)
| >lnput.Delete.Clear.List.End P._
Input data (x] - (Select data clear.)
: clear data (Y/NJ?
I Y Input data {x) {Data cleared.}
| >lnput.Delete.Clear,List.End 7_
E| Igput data (x] [EXE] :menu |(Selectdatainput)
; X7
580 3 ‘meut data (x ) [EXE] menua |(Enter first data item.)
; X7
430 [xg 612 x5 498 [exg) 591 [exg _
} Input data (x) {EXE] :menu |(Enter remaining data
X7 items.)
? fexe] fnput data (x] B (Return to menu.)
>Input.Delete.Clear.List.End 7_
i @ Nl{a.c8) a<pg<hb g Known (Select End to proceed
n= 58 7_ to interval estimation.)
H @ N{pg.cB) a<p<h g2 known {Press [exg after checking
: X= B42.2 7_ : number of data items.)
. exg N{z.c2] a<pg<b 0dE.Known {Press [ after checking
5 7= @ 7. mean.)

Dovvnld;)aded
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120.3 g Confidence level {1-a)(%]
1-a¢= 95 7

99 g N{p,o02) 89 %
403.68 < ¢ < ©B8R.8

[Exe) N{z.02) a<up<b CE.Kknown
n= 5 ?_

{Press [ after inputting
population standard
deviation.)

(Enter confidence level
to display mean confi-
dence interval.)

Here, it is determined that the mean for number of customers p with a confidence level of

99% is 403.6 << 680.8.

MEAN INTERVAL ESTIMATION FLOWCHART (FOR KNOWN VARIANCE)

( Library start )

New data
input

Menu 1

L)

Process Menu 2
selection
End (€] [ Data I
input Yes
Data input %
Number of data (n) B No
display and input
[D]Data
Yes
delete Input of data . g only? - —
to be deleted
Sample mean (%) :
display and input No
[E)Data ®
Fopulation stan- clear Process
dard deviation |(0) selection
display and input|
Y
Data clear
Confidence level | (1 . g) (O] Statistic
display and input display | First statistic
display
Confidence
Intsrvat Statistic B
display display
=) Next statistic Statistic ~.. NO
display present?
Yes
®© Next statistic
display
[E Previous statistic
display
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MEAN INTERVAL ESTIMATION
- (FOR UNKNOWN VARIANCE)

Performs estimation of the confidence interval of x in normal distribution N (u, o2 ; where
# * unknown, o2 : unknown).

CALCULATIONS
When an n-size sample (x1, x2---xn) is taken from normal distribution N (x, ¢?),
x—t(?, n—l)J_</1<x+t(2, n—1}) .-
is obtained in accordance with degree of freedom (n—!) of the t-distribution.
p © population mean
o2 population variance

« © significance level

S ¥ : sample mean
t-distribution of degree of V : unbiased variance

freedom {n—1) )
i 1—« : confidence level

=Z(x—3¢)2
n—1

OPERATION

N{pg.,02) a<pg<h
6620 nDut new data (Y/N) 7

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

Y : New data input followed by interval estimation, additional data input, data edit, stétis-

tic check.
N : Interval estimation using previously stored data, interval estimation by inputting each
value.
(1 Y
Input data (x) '
>input.Delete.Clear,List End %_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

1 (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
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Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).

(or B8) scrolls to the following data itemn, [&] to the previous item, and
or [] exits the statistic display and returns to the menu.

Advances to the interval estimation display (same as when N is pressed in

L (List)
E (End)
the first step above).
(2) N
N{p,ao2)
U n=p50 -

a<u<hb

(Interval estimation
display)

The display appears as illustrated above when the (N] key is pressed. The value indicated
for n shows the number of data currently stored in memory.

*n=0:
data.

+ Number of data input (following {¥] above) and value of n differ :

Interval estimation cannot be performed, so this should be corrected to the required

Confirm that some data

have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

» Number of data input (following (Y] above) matches value of n: Press .

The table below shows the number of customers over a 5-day period for five drugstores select-
ed at random in a certain area. Using this data, perform interval estimation for the number
of customers at one drugstore with a confidence level of 95%.

1 2 3 4 5
NUMBER OF
CUSTOMERS 245 366 271 493 306
i Nlg.o2)] a<u<h
i input new data {(Y/N) 7

Input data (x) (Select new data input.)
>Input.Delete.Clear List.End 7.

Input data (X) (Select data clear.)
clear data (Y/N) 7 _

Tnput data (x) (Data cleared.)
>|Input . Delete.Clear.List,End 7_

{3 Igput data (x) TEXE] .menu |(Select data input.)
-

245 [ Ignut data (X} [EXE] . menu |(Enter first data item.)
X 7=

366 [xg 271 =2 493 [xd 306 [x
!nput data (x) [EXE] :menu |{Enter remaining data
) S items.)

[xe nput data (x) {Return to menu)
>lnput.Delete.Clear.List .End 7_

(E) N({g.c8) a<p<h {Select End to proceed
n= 5 9_ to interval estimation.}

Exe) N(ug.o2) a<pg<b (Press @3 after checking
¥= 33B6.2 7P_ number of data items.)

[exg) N{g.08) a<u<h (Press [ex) after checking
V= 8738. ?_ mean.}
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(Press &g after checking
unbiased variance.)

(Confidence level of
95% is already set, so

confidence interval is
displayed after [ is

pressed.)

Canfidence level (1-e¢)[%]
fxe 1-¢= 85 7_
xg N(#x. o2 95 %
N(yg.ogB} g5 %
13.7 < g < 458.7
Exg N(g.c2}) a<u<b
n= 5 ?_

U

Library start

MNew data

input Menu 1

End [E]

Here, it is determined that the mean for number of customers p with a confidence level of
95% is 213.7<u<458.7.

MEAN INTERVAL ESTIMATION FLOWCHART (FOR UNKNOWN VARIANCE)

Process
selection

Menu 2

—r—"_-"
Number of data
display and input

(n)

Sample mean
display and input

Unbiased
variacne display | (V)
and input

Confidence level i1 —
display and input (1-a)

Confidence
interval
display
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Data
input /"‘ Yes
Data input ﬂiy?/
No
[@]Data
delete Input of data Iy? Yes
ExE] ONly'Y
to be deteted \JV/
No

Data
clear Pracess
selection

Y
Data clear
L] Statistic
display [ First statistic
display
Statistic ==
display
=2 Next statistic - Statistic No
display present?
Yes
B4 Next statistic
display
Previous statistic

display
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VARI_ANCE INTERVAL ESTIMATION

Performs estimation of the confidence interval of o2 in normal distribution N (#, 0® ; where
TR unknown 02 unknown).

CALCULATIONS
When an n-size sample (x1, X2+ xn) is taken from normal distribution N (z, ¢9), the confi-
dence interval of the confidence fevel (1 —a) of ¢2 is obtained by
5 < 5
A(gn-1) " 2{1-% a-1)
in accordance with x* distribution of the degree of freedom (n— 1).

§ : population mean
o2: population variance
« @ significance level

S : sum of squares
1~« ¢ confidence level

x2 distribution curve
of degree of freedom S=>"(x—x)2
(h—1)

K3 a
Z 2

0 xz(l——g*,n—l) xz(éﬁ,n—l)

OPERATION
2} a<s2<b
6630 [us) N hut hew Sata (Y/N] 7

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

Y : New data input followed by interval estimation, additional data input, data edit, statistic

check.
N : Interval estimation using previously stored data, interval estimation by inputting each
value.
my
I nput data (x) :
»lnput.Delete.Clear . List.End P_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.
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I {Input) : Data input {for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).

L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(or &9 ) scrolls to the following data item, (£ to the previous item, and (<]
or (] exits the statistic display and returns to the menu.

E (End) : Advances to the interval estimation display {(same as when N is pressed in
the first step above).

2 N

. (N] N{ug.o2) a<ge<hb (Interval estimation
n= 5 7_ display)

The display appears as illustrated above when the [N] key is pressed. The value indicated
for n shows the number of data currently stored in memory.

* n=0: Interval estimation cannot be performed, so this should be corrected to the required

! data.

¢ Number of data input (following (Y] above} and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

¢ Number of data input (following (¥] above) matches value of n: Press [,

The table below shows the number of pins contained in five different boxes of the same size
produced by the same manufacturer. Using this data, perform interval estimation with 99%
confidence level for the pin variance.

NUMBER OF

PINS 102 99 100 103 101

N{g.oc2) a<eg2<h
input new data [Y/N) ?
input data (%) {Select new data input.)
> nput.Delete.Clear . List.End 7_
; Input data (X) (Select data clear.)
i clear data (Y/N) ?
! input data (x) - {Data cleared.)
i >lnput.Delete.Ctear.List.End 7_ '
i 0 Ignut data (x) [EXE]  menu |(Select data input)
: XP_ .
102 [exg input data (x) [EXEL _menu |(Enter first data item.)
i ‘ X7
99 g 100 & 103 B 101 B
5 Input data (x) ~ [EXEl :menu |[(Enter remaining data
XP_ items.)
Ex Input data (X _ (Return to menu.)
>Input.Delete.Clear.List.End 7.

319
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(E] N (g.c28) B<o2<h (Select End to proceed
n= 5 7_ to interval estimation.}

g N{g.c28) a<ce<b (Press [x after checking
5= 18 7_ - number of data items.)

ET Confidence level {(1-¢)(%] (Press B2 after checking
1—-e¢= 95 7_ sum of squares.)

99 [xg N{z.c2) g9 % (Enter confidence level
..... value to display confi-
N{z.08) 99 % dence interval.)

P.B789 < g2 < 48.3]

Exg N{y.02) a<o2<hb

n=5 7_

Here, it is determined that the variance of the number of pins o? with a confidence level of
99% is 0.6729 < o< 48.31.

VARIANCE INTERVAL ESTIMATION FLOWCHART

Library start

U

|

dat
ﬁ;ﬂt aa ] Menu 1
1

T

Process Menu 2

selection

End (£] Mpbata ~ ___——
input Yes
Data input W
" No

Number of data {n)
display and input

[D]Data v
d /—/-‘ s
clete Input of data

only?
to be deleted
Sum of squares ()
display and input No
(C)Data m
Confidence level | {1 —a) - clear Process
display and input selection

%

r

Y
Data clear
fid .
i(‘r:ﬁ:nl'a?nce Statistic
display display | First statistic
display
Statistic ==
display
fex) Next statistic Statistic
“display present?
Yes
&2 Next statistic
display
[ Pravious statistic
display
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| STANDARD DEVIATION INTERVAL
6640 ESTIMATION

Performs estimation of the confidence interval of ¢ in normal distribution N (i, o2 ; where
p 1 unknown, ¢ : unknown).

CALCULATIONS

When an n-size sample (x1, X2 --- Xn) is taken from normal distribution N (4, 0%}, the confi-
dence interval of the confidence level (1 —«)} of ¢2 is obtained by

/ S S
— g <
Xz(ja,n—l) 7 \/ x2 (1 —Ta,n— 1)

in accordance with the x? distribution of the degree of freedom {(n—1).

x : population mean

o2:; population variance

x2 distribution curve of degree « : significance level
of freedom (n—1)

S ; sum of squares
1-« : confidence level

S=5(x—x)°

OPERATION _
N ER <g<bh
6640 Iégug ne?v gata (Y/N) 7

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

Y : New data input followed by interval estimation, additional data input, data edit, statistic
check.
N : Interval estimation of previously stered data, interval estimation by inputting each value.

(1 Y

Input data [x)
>Input.Delete.Clear.List.End 7_

The menu display illustrated above appears when (Y] is pressed. One‘of the foliowing character
keys is then pressed to perform the corresponding _function.

] (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for delstion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of prewously stored data. This operation also clears
statistics).
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L {(List) Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(@) (or &xg ) scrolis to the following data item, [£] to the previous item, and (&
or (=) exits the statistic display and returns to the menu.

E (End) Advances to the interval estimation display (same as when N is pressed in
the first step above).

(2) N

(N] N{g.oc28) a<o<h (Interval estimation

n=_5 7 display)

The display appears as illustrated above when the [N} key is pressed. The value indicated
for n shows the number of data currently stored in memory.

*n=0: |Interval estimation cannot be performed, so this should be corrected to the required
data.

* Number of data input (following (Y] above) and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

* Number of data input (following above) matches value of n:

The table below shows the measured volume of the contents of five different randomly selected
cans of a soft drink produced by the same manufacturer. Using this data, perform interval
estimation with 99% confidence level for the sample standard deviation of the content volume.

Press 8.

1 2 3 4 5

VOLUME 1.20 1.08 115 | 1.22 1.17
Nlx.eo2) a<e<hb
input new dats (Y/N) 7 o

Input data (x) {Select new data input.)
>Input.Delete.Clear.List.End ?_

Input data (X (Select data clear.)
clear datasa LY/N) 7

Input data (x) (Data cleared.}
>lnput.Delete.Clear.List.End ?_

[ Igput data (x) [EXE] 'menu | (Select data input)
X?_

1.20 g fnput data (x) [EXE] . menu | (Enter first data item.)
X7

1.08 fxg 1.15 [xg 1.22 [exg 1.17 fx
Input data [xJ TEXE] :menu | (Enter remaining data
X7 items.)

Exs) Iinput data (X! : (Return to menu.)
>lnput.Delete.Clear.List.End 7_

(E) N{g.028) a<a<hb (Select End to proceed
n= 5 7_ to interval estimation)

Exg N{g.g28) a<eo<hb (Press (=4 after checking
S= @.01172 7 _ number of data items.)
Confidence Tevel (1-al(%] (Press =) after checking

1-a= 85 72_ ¢ sum of squares.)

322
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99@

xe)

(Enter confidence level
value to display confi-

dence interval.)

Here, it is determined that the sample standard deviation of the volume of the cans’ contents
¢ with a confidence level of 99% is 0.02808 <4< 0.238.

STANDARD DEVIATION INTERVAL ESTIMATION FLOWCHART

Library start

U

New data
input

Menu 1

0 (59)

End (E]

|

f

Number of data
display and input

—

%

Sum of squaras (
display and input

"

Confidence level |{
display and input

Confidence
interval
display

n)

s)

1-a)

i www.Manualslib.com manuals search engine

Process Menu 2
selection
[(1JData
input Yes
Data input \@jlﬂy?/
Ne
[B]Data
delete Input of data () onily? Yes
only?
to be deleted \[y/
Mo

[C]Data
clear Pracess ®
selection
'
o Data clear
(T} Statistic
display | First statistic
display
Statistic Ei=
display
|35] Next statistic Statistic No-
display - present?
Yes
© Mext statistic
- display
2 Previous statistic |

display
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VARIANCE RATIO INTERVAL ESTIMATION

2
Performs estimation of the confidence interval of %22 for the two normal distributions N
(w1, 01%) and N (2, 62°), where u1, 012, p2 and 022 are all unknown.

CALCULATIONS

When ni-size sample x1 (X1, X12--- X1n1) is taken from normal distribution N (u1, 043, and
nz-size sample x2 (x21 X224 X2ne) iS taken from normal distribution N (x2, ¢2%), the confidence

Va | 1 <V2

Vi F(%,“Z_l,nlﬁl) 0.12 V1 F(z,ﬂl —1)

in accordance with the F distribution of the degrees of freedom (n1—1, nz—1).

M, pe  population means
at?, g2? | population variances
o : significance level
V1, Ve : unbiased variances
1-« : confidence lavel

F distribution curve of degree of
freedom (m—1, nz—1)

a a
2 2
_Z(x—x)°
0 F(1- £ ni—1,n2—1) F(Z,m -1) V= nx_l
OPERATION
N{g1,0¢12) . Nlpge.ogz8)} a<ge2/¢128<b
6650 input new daga g1 (Y/N()T 7 ’

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

Y : New data input followed by interval estimation, additiona! data input, data edit, statistic

check.

N : Interval estimation using previously stored data, interval estimation by inputting each
value,

(my

Y I nput data (x1)

>lnput.Delete.Clear.List . End 7_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.
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1 (input) : Data input (for input or addition of data).

D (Deiete) : Data delete (for deletion of erroneous or unnecessary data}.

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).

L (Listy : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
] (or B=) scrolis to the following data item, (& to the previous item, and (&)
or [=) exits the statistic display and returns to the menu.

E (End) : Advances to the interval estimation display (same as when N is pressed in
the first step above).

* Note that the data input referred to here is for data items x1, through Xxini.

2) N

N{g1,g18) , Nlge,. JSo18<hb
) input new data

g2} ge
{ )

oce a< 2
Xe Y/N ?

The display appears as illustrated above when the (W] key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library oper-

ations. The difference, however, is that the question concerning new data input here is for
data items x2: through xanz, while the data input being queried on the original display is for
data items x1: through Xin.

(1) Y

Same result as that produced by pressing [Y] in step (1) above. Note, however, that the data
being entered or corrected here is xa: through xana.

(2-2) N

N) N(p1.018) N{ge oce8) a<oz8/018dD (Number of data
ni= 5 7?_ display)

The display appears as illustrated above when the (N] key is pressed. The value |nd|cated
for n shows the number of x1 (x11~Xim) data currently stored in memory.

*n1=0: Interval estimation cannot be performed, so this should be corrected to the
required data. '
 Number of data input {following (Y] above) and value of n differ : = Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

 Number of data input (following (Y) above) matches value of n:  Press pe.
When B4 is pressed, a display similar to that above is produced for x2 (xa1 ~xznz) data
items. After confirmation and/or corrections as described in (2-2), press fxg to continue.

The table below shows the measured diameters of ten randomly selected ball bearings. The
factory producing the ball bearings uses two separate production lines (A and B), so five
random samples were taken from each line. Using this data, perform interval estimation with
95% confidence level for the variance ratio of the diameters.

1 2 3 4 5
1.01 1.00 1.01 1.02 1.00
B| 1.00 0.98 1.01 1.00 0.98

DIAMETER
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N{wr.e18) N{pge.og22) g<o22/018<h
input new data x1 {(Y/N) 7?

Input data [(x1)

g >|lnput.Delete.Clear.List.End 7?_

C Input data (x11)

clear data (Y/N} 7

Y Input data (x1)

>lnput. . Delete.Clear. List . End ?_

(i) !ngut data (x1) [EXE} menu
X17P—

1.01 Ex lngut data (x1) [EXE] :menu
X177

1.00 g 1.01 B 1.02 € 1.00 [
Input data (x:3) {EXE] :menu
X17-

Exel input data (x1)
>lnput Delete.Clear.List.End ?_

(E) N(pg1.cd18).N{pe.oe2) adoeg2/c128<b
input new data x2 (Y/N)] 7

Input data (x=2)
>lnput Delete. Clear List.End 7_

lnput data (xg)

(€] clear data FY/N) 7

Y Input dats (xe)

>Input.Belete.Cilear.List.End 7_

M Input data {(xe) [EXE] menu
Xa?_

1.00 g Ingut data (xe2) [EXE] :menu
XEP.

0.99 x5 1.01 [Exg 1.00 [xg 0.98 [Exe
Input data (xe) [EXE]) :menu
X27P

g Input data (xz)
>lnput.Delete Clear.List.End 7?_

(E] N{g1.012).Nlge.oe2] a<ce2/gi2<h
ni= 5 7?_

exe] NTg1.0128) N{ge.oe2) a<gz2/0128<b
Vi= @.00807 %?_

[Exg) N{gi1.018) N{ugp.c22) a<ce2/c128<Db
ne= 5 ?._

(exe] N{g1l.012)] .N(pge.o2€) a<geg/g18<hb
Ve= 2.00018 ?_
Confidence level {[1-a)[%]

B 1-a= 85 7_

[Exg) Nleg1.012) N{rga.oz2) g9h %
N(g1,018) . N(ge.o22) 95 %
R.1934 < cpe/0128 < 17.84

& N(ug1.0128) . Nlpgpa.oce2) a<ege/o18<b’
ni= 5 7_

(Select new x1 data
input.)

(Select data clear.)
(Data cleared.)
(Select data input.)

(Enter first data item
for ling A.)

(Enter remaining data
items.)

(Return to menu.)

(Select End to clear xs
data menu.)

{Select new xz.data
input.)
(Select data clear.)

{Data cleared.)
(Select data input.}

(Enter first data item
for line 8.)

(Enter remaining data
itemns.)

(Return to menu.)

(Select End to clear xz
data menu.)

(Press [ after checking
number of data items
ni.)

{Press [xg after checking
unbiased variance V1.)
(Press [ after checking

number of data items
nz.)

{Press =g after checking
unbiased variance V2.)

{Enter confidence level.
Since 95% is already
set, press [9.)

Here, it is determined that the variance ratio between the two lines with a confidence level

2
of 95% is 0.1934 <22 <1
¢12
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VARIANCE RATIO.INTEF{VAL ESTIMATION FLOWCHART

U

Library start
Menu 1y Menu 2 {1 Data input
x1 data Y Process - : - YES L
} selaction 1 Data input - w -
(H) End(E) NO
v (D)Data delete
YES
New x2 data}(¥J 3 {"F’é’t g' ﬁt% = [ only? >
input { 0 be delete \/
® (C)Data clear NO
Process LT} _
selction I
I———-"l (T} Statistic display Data clear
— First statistic
Number of data |(7;) display
display and input 0
Statistic ~
disptay /
Unbiagsed variance —
display and input Vi) iE::]_ I‘:ilgextl statistic Statistic
Isplay present?
/},/ _@2 Next statistic | YES
Number of data () display
display and input L@’
Previous
: /Lﬂ statistic display][ b
Unbiased variance (2}
display and input IMenu 3 v

k

Confidence jevel
input

I

Confidence
interval display

.

s
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Process

| Daf_L"_?_'-‘}_.-—-—-—-

selection

End [E]

i Data input

YES

Y

@y
NO

{(B)Data delete

Input of data
§ | to be deleted

_/\YES

Y

s Bdoniy?

Data clear

Process

NO

selection

[OStatistic display

First statistic
display

Lo

Statistic

[ED)]
T
Data clear

@

=

display /

Next statistic
display -

Next statistic

Statistic
presant?

YES'

display

Previous

B =& ®

statistic display,



http://www.manualslib.com/

328

6660 MEAN DIFFERENCE INTERVAL ESTIMATION

Performs estimation of the confidence interval u1-p2 for two equal distributions N (u1, ¢2) and
N (p2, %), where p1, p2 and ¢ are all unknown.

CALCULATIONS

When ni-size sample x1 (x15, X1z --- X1m) is taken from normal distribution N (z1, ¢%), and
nz-size sample xz (x2i, X2z --- Xane) is taken from normal distribution N (u2, &%), the confidence
interval of the confidence level (1 —«) of u1-p2 is obtained by

S148; o o
m+—nz_~§)<.u1 u2<l%1 x2+t(2,n1+n2 2)

Ei—iz—t(%, m +nz—2) \/(Elq‘l'%) (

S5i+5;2

1,1
) (I-l_ﬁ) (m +nz —2)

in accordance with t-distribution of the degree of freedom (n1+nz2-2).

t-distribution curve of degree of
freedom {n1+nz—2)

i1, gz @ population means

o2 . population variance
(same for both populations)
o : significance level

1-—a : confidence level
¥1, Xz : sample means

‘% S1, 821 sums of squares
S5=Z(x—x%)?
—t(%,m-l-nz—'Z) 0 t(%,n1+n2—2)
OPERATION
N{gr,c2) , N{pgpa.g2) a<pr1—pa<h
6660 ingut new data x1 (Y/N) 7

The display appears as indicated above once the library is activated. At this time, either Y
or N should be pressed to perform the following procedures:

Y . New data input followed by interval estimation, additional data input, data edit, statis-
tic check.
N : Interval estimation of previously stored data, interval estimation by inputting each value.

(1 Y

{(x1)
ete.Clear.List.End 7?_

Ilnput
>input

The menu dispiay illustrated above appears when (Y) is pressed. One of the following character
keys is then pressed to perform the corresponding function.
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| (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).

L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).

[@ (or B ) scrolis to the following data item, [# to the previous item, and

! or exits the statistic display and returns to the menu.

E (End) : Advances to the interval estimation display (same as when N is pressed in
the first step above).

* Note that the data input referred to here is for data items x1: through Xin.

2 N

(N) pri.aa}.N(pe.aE) a<
Input new data xe (Y

The display appears as iliustrated above when the (N] key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library oper-
ations. The difference, however, is that the question concerning new data input here is for
data items x2: through xane, while the data input being queried on the original display is for
data items xi: through Xin:.

1) Y

Same result as that produced by pressing [Y) in step (1) above. Note, however, that the data
being entered or corrected here is x2: through Xzna.

(2-2) N

W) N(g1.02) . N{ga.o2) a<gp1—pe<h (Number of data
ni1= 5§ ?_ display)

The display appears as illustrated above when the [N] key is pressed. The value indicated
for n shows the number of x1 (x11~x1n1) data currently stored in memory.

eni=0: Interval estimation cannot be performed, so this should be corrected to the re-
quired data.

» Number of data input {following (Y] above) and value of n differ : Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

« Number of data input (following (Y) above) matches value of n: Press .

When [ is pressed, a display similar to that above is produced for x2 (x2s~Xanz) data
items. After confirmation and/or corrections as described in (2-2), press [ to continue.

The table below shows a comparison of the production volume for a factory for two consecu-
tive weeks. Using this data, perform interval estimation with 95% confidence level for the
difference in the mean for the two weeks.

MON | TUE | WED | THU FRI

PRODUCTION | WEEK 1 53 59 56 60 54
VOLUME (1) | weexk2 | 55 62 60 61 58 329
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N{g1 cE7.N(g2.08) a<gi-ze<b
input new data x1 (Y/N) 7
Input data (X1 ‘
>input.Delete.Clear.List.End 7.
<) Input data [x1)
clear data {Y/N)?
1Y) Input data (x1)
A2 >lnput.Delete.Clear.List.End 7
1) rngut data (x1) [EXE] :menu
X17_
53 [ 1ngut data (x1) (EXE] :menu
X17_
59 (exg 56 Exg 60 (=2 54 [exg
Input data (x1) [EXE] :menu
X17._
[exg) Input data (x1]
>Input Delete.Clear.List.End 7_
(E) N{gl.028) .N{gea.c2) a<pgi-pe<b
input new data xe (Y/N) 7
Input data (xe)
i >lnpput.Delete.Clear.List.End 7_
C Input datas (xege)
© clear data (Y/N}?
¥ ([nput data {xz) _
>|nput.Delete.Clear.List.End 7?_
Input data [(xe) [EXE]l :menu
@ Xe?P_
55 Input data (xz)
B Xe?_
62 £ 60 Bx5 61 9 58 g
Input data [xea}
Xe?P_
[exg] Input data (xe)
>lnput.Delete.Clear.List.End 7?_
(E) Nlg1.c02) N(pe.c2) ad<pr—pe<b
ni= 5 7.
EE) Nlgi1.c2) N(pge.o2} a<pir1-p2<b
1= bB6.4 7?P_
(Exe] N{g1.02) Nige.o2) a<pg1—-pe<h
Si= 37.2 ?P_ )
fexg) N(g1.0E) Nipge.c2) a<ui-pe<b
ne= B 7.
N{pg1.02) . Nlpgeg. . c2) a<pr1-pa<b
& Xz= 59.2 ?_
fExg) N(gi.o2).N{pga,08) a<pur1—pe<h
Se= 3.8 7T_
{Exel Confidence level (1-a)[%]
1-e= 85 P_
Exg) N{gr.c28) . N{pe,o02) 85
Nigi1.c628) N{gez. o) 85 %
-7.052 < pri=-pe < 1.45@
(Exe] N(g1.02) .M{pze.08) a<pgi-ga<h
n1= 5 P_

{Select new x1 data
input.)

(Select data clear.)
(Data cleared.)
(Select data input.)

(Enter first data item
for week 1.}

(Enter remaining data
items.)

(Return to menu.)

(Select End to clear xi
data menu.)

(Select new x2 data
input.}

(Select data clear.)
{Data cleared.)
{Select data input.)

{Enter first data item
for week 2.)

{Enter remaining data
items.)

(Return to menu.)

(Select End to clear xz
data menu,)

(Press [ after checking
number of data items
m.)

{Press [xe after checking
data mean X1.)

{Press [ex after checking
sum of squares S1.)

{Press e after checking
number of data items
nz.)

{Press (21 after checking
data mean ¥z.)

{Press (x after checking
sum of squares Sz.)

1 (Enter confidence level.

Since 95% is already
set, press [x.)

Here, it is determined that the difference in means u1-u2 between the two weeks wifh acon-
fidence level of 95% is —7.052 <p1-p2<1.452

330
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MEAN DIFFERENCE INTERVAL ESTIMATION FLOWCHART

U

Library start

Menu 1 ¢

New x1 data X
input )

]

Menu 2

Process

[ Data input

selection

End(E]

A

A

New x2 dala
input

3™ Data input

YES

[p)Data delete
ta delele

-
|

Number of data
display and input

iy

Data mean =
display and input

¥

Data sum of
squares display
and input

(S1)

\r

Number of data

display and input (n2

P

Data mean =
dispiay and input (%2)

\r

Data sum of
squares display
and input

S2)

\k

Confidence level
input

Y

Confidence
interval display

B
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YES
Input of data - Iy? >
4 | to be deleted ﬂny/
[C]Data clear NO
Process (8] _
selction
() Statistic display Data clear
First slatistic
display
Statistic H=) -
display o
iii Next stalistic Statistic
display present?
_@, Next statistic _|YES
display =
®[ previous N
—™statistic display

Menu 3 ¥ mDa%_—_
Process . YES
selection 2™ Datainput [Exg only? »
NO
(D]Data delete
Input of data YES _
I | to be deteted Exdonly? >
End(E)
[EiData clear NO
Process L)
selection T l
[E]Statistic display Data clear
_ | First statistic
| display
Statistic (== a
display / »-
@ Next statistic Statistic
display present?,
_@ Next statistic _| YES
display o
oo
Previous N
—* statistic display
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RATIO INTERVAL ESTIMATION

6670

Performs estimation of the confidence interval p for bihomial distribution B(1, p).

CALCULATIONS

When n-size sample (X1, xz -+ Xn) is taken from binomial distribution B (1, p), the confidence
interval of the confidence level (1—«) of p is obtained by

2%

(Do n(y) L)

in accordance with an approximation of the standard normal distribution N (0, 13).

Normal distribution curve

« : significance level

p : probability
confidence level

1—a:

(3) °
OPERATION
6670

12 defects are found for 1000 bolts produced by a certain factory. Using this data, perform
interval estimation with 99% confidence level for the defect rate of the bolts.

roje

B(l.a) a<p<b
n=_@ ?_

1000 [ Bil.p) a<p<b (Enter total number of
Ix= @ 7?_ samples.)

12 fxg Confidence level (1-¢]j[%] (Enter number of
1—a= g5 ?_ - defects.)

99 [xg B(1l.p) 938 % (Enter confidence
@ P@3131 < p < B.@BEBE7 level.)
B{1,p) a<p<b

@ n= 190@8@ 7?_

Here, it is determined that the defect rate p for the bolts with a confidence level of 99% is
0.003131 <p<0.02087.
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RATIO DIFFERENCE INTERVAL
6680 ESTIMATION

Performs estimation of the confidence interval pi-pz for two binomial distributions B (1, p1)
and B (1, p2).

CALCULATIONS

When ni-size sample xi (X1:, X1z -+ X1n1) is taken from binomial distribution B (1, p1), and nz2-
size sample x2 (X21, X2z -~ X2ne) is taken from binomial distribution B (1, pz), the confidence
interval of the confidence level (1 —«) of p1-pz is obtained by

(-2e) () [rTE0 ) ok (e a) < we (B-22)

n1 n2 2 ni \ w1 n: \ nz ni nz

(g)F BT L ()

in accordance with an approximation of the standard normal distribution N (0, 19).

Normal distribution curve N (0, 12)

p1, p2 : probabilities
o : significance level

% 1—e : confidence level
—u(a) 0 ula)
OPERATION
6680 (usg E(TYSI%.BH.M} a<pi-pe<hb
i = _
EXAMPLE

The table below shows a comparison of the number of defects for a factory for two consecu-
tive months. Using this data, perform interval estimation with 95% confidence level for the
difference in the rates of defect.

Finished products | Number of defects

MONTH 1 1500 23
MONTH 2 1200 15

.Manualslib.com manuals search engine
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B(l.p1).8B(1.r2} a<pi—-pa<hb
n1=__@ _‘?_

1500 [ B(1.p1}].B(1.p2] a<pi-pe<h
IXi1= @ ?P_ .

23 [exg B{1.p1).B{1.p2) a<pi1-pa<b
ne= @ '°_ _

1200 [xg B{1.91).B(1.pP2] a<pi-pe<b
Ixe= 0@ 7_

15 b4 Confidence tevel (1-o) (%]
1-aga= 895 7_

(exe) B{1.p1}.B(1.p2) 95 %
-0.0068008 < p1-pe2 < B.@11E68B
Bil.p1).B{l1.pe) a<pi-pe<b

E] ni= 15@e@ —

{Input finished products
for MONTH 1.}

(Input number of defects
for MONTH 1.}

{(Input finished products
for MONTH 2.)

(\nput number of defects
for MONTH 2.)

{(Enter confidence level.
Since 95% is already
set, press (.}

Here, it is determined that the difference in probabllltles p1-pz between the two months with

a confidence level of 95% is —0.006008 <p1-p2<0.01168.

334
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6710 | POPULATION MEAN TEST
(TWO-SIDED) : FOR KNOWN VARIANCE

Performs hypothesis testing of 4 in normal distribution N (g, ¢2 ; where p : unknown, ¢2 :
known). '

CALCULATIONS

An n-size sample (x1, X2 -+ xn) is taken from normal distribution N (u, 02). At this time, criti-
cal regions are established on both sides of the normal distribution as shown in the illustra-
tion when:

Hypothesis to be tested (Null hypothesis) Ho : p=uo

Alternative hypothesis © Hi o op=po

The test is performed using

X— o
2 >u(g)
fn
L wo . population mean
Normal distribution curve . .
¢2 1 population variance
o : population standard deviation
X : sample mean
a e o : significance level
2 2
0
~d(3) (%)
OPERATION
Test Hotu=po ~Hi-gxpo
6710 input new data (Y/N) 7

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y ;. New data input followed by test,'additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

n y

]

t d (X
u ete.Clear.List.End ?_.

ata
t.Da8l

Inpu
>inp

The menu display illustrated above appears when [Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.
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335


http://www.manualslib.com/

| (Input) : Data input (for input or addition of daia).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data ciear (for deletion of previousty stored data. This operation also clears
statistics operations). o

L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
@) (or &9 ) scrolls to the following data item, (&) to the previous item, and (&)
or (3) exits the statistic display and returns fo the menu.

E (End) : Advances tothetest display (same as when N is pressed in the first step above).
(2 N
(N 1o2te o Hotp=go Ry:iu=io (Test display)

The display appears as illustrated above when the (N] key is pressed. From this point, vari-
ous parameters are entered for the test.

The table below shows the measured speed of five new football players over 100 meters.
These times will be used to determines whether or not these players meet the team stan-
dards. Perform a test on the data with a significance leve! of 5%. The mean time for the
entire team is 11.4 seconds, with a standard deviation of 1.30.

1 2 3 4 5
TIME 12.3 1186 10.9 12.8 1.4

lTBSt Ho: e=#D Hi1 ! pg=p0
linput new data [Y/N) 7
Input data (X! J (Select new data input.)
>lnnut.De|ete.0|ear.List.End T
input data (X) (Select data clear.)
© clear data (Y/NI %
Y Input data {(x) {Data cleared.}
[)1nput.Delate.Glear.List.End P
i I.r_rn‘put data (x] [EXE] menu | (Select data input.)
X7 — .
12.3 (4 Igput data (x) TEXE] . menU | (Enterfirst data item.)
X7 —
11.6@10.9@12.8@11.4@
Input data (x) [EXE].menu | (Enter remaining data -‘
! X7 items.)
[Exg) Input data (X} (Return to menu.)
>input.Delete.Clear.List.End T
(E) Test Ho  g=g0 Hi:g+a0 ) {Select End to proceed
pgo0= @ "°_ to test.)
11.4 g Tesél Ho g=po Hi:ig+po (Enter mean.)
g= —_ .
1.30 Test Ho:u=pt Hi: ;* uo {Enter population stan-
= =5 ?7_ dard deviation.)
Test Ho ' ' g=po0 Hi:p*po {Press (g after checking :
B ¥= 11.8B 77— number of data.) :
= Sieniflcance level o(%] (Press [ aiter checking ﬁ
e= 5 7. data mean.) !
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(Enter significance level.

Test Ho: . g=pgo Hi:pg*po
&g | Test R 5% is already set, so
simply press =)
Test ’ D:g=po0 Hr:p+po ‘(Display test result.}
@.B88 £ 1.8B Accenpt -
(exg Test Ho g=xg0 H1 . .ug+po
go= 11.4 7

Here, it is determined that the speeds of the new players meet the team standards. In this
example, the number of data items was limited to five for ease of understanding. In actual
tests, a smail number of data may cause erroneous results (standard: n=50).

POPULATION MEAN TEST FLOWCHART (TWO-SIDED FOR KNOWN VARIANCE)

( Library start )

New data
@, | Menu 1
&
Process Menu 2
selection
End
@ M Data ——--"_"__'__-F—_‘
input Yes
Data input ﬂ'w/
] No
Papulation mean
digplay and input
(0)
Yes

L

Population stan-
dard deviation
display and input | ()

L

Number of data
display and input

(n)

_-—-""""'-'-_-._'_-‘

Data mean
display and input

-_-____________.-—

Significance level
display and input

Test result
display
&

a)
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@Data /_,—’“‘
delete Input of data

to be deleted

Exg) only?
v

(€]Data ®
clear Process
selection
Y
Data clear
fL) Statistic
dispiay | First statistic
display
Statistic 2=
display
= Next statistic Statistic No
display present?
Yes
® Next statistic
display
& Previous statistic

display
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671 1 POPULATION MEAN TEST
(RIGHT SIDED) : FOR KNOWN VARIANCE

Performs hypothesis testing of x in normal distribution N (¢, 02 ; where g : unknown, o2 :
known).

CALCULATIONS

An n-size sample (xi, x2 - Xn) is taken from normal distribution N {u, ¢2). At this time, the
critical region is established on the right side of the normal distribution as shown in the illus-
tration when:

Hypothesis to be tested (Null hypothesis) Ho : p=po
Alternative hypothesis Hi:p>po

The test is performed using

X—uno
B >ula)

Jn
Normal distribution curve #o ¢ popuiation mean
g2 : population variance
¢ : population standard deviation
X : sample mean
a « : significance level
0 ula)
OPERATION
6711 Test Ho:a=po Hi:e>p0
input new data (Y/N) 7_

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

(1 Y

)

In ut data (x
>input.Delete.Ciear.List.End ?_

1
De

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.
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Data input (for input or addition of data). _
Data delete (for deletion of erroneous or unnecessary data).
Data clear (for deletion of previously stored data. This operation also clears

Statistic display (for display of number of data items, sum, sum of squares,

mean, population standard deviation, sample standard deviation).
(8] (or [exg } scrolls to the following data item, (£ to the previous item, and (&

or [=] exits the statistic display and returns to the menu.
Advances to the test display (same as when N is pressed in the first step above).

| (Input)
D (Delete} :
C (Clear) :

statistics).
L (List)
E (End)
(2) N

T t

W ﬂgz B_7_

Ho:

E=HD Hir:ip>po0

(Test display)

The display appears as illustrated above when the (N] key is pressed. From this point, various
statistical values are entered for the test.

A factory is considering replacing 50 obsolete machines with newer models. Management
claims, however, that the capacity of the new machines are the same as those currently in
use. The data included in the table below are the results of tests performed on five units
of the new machines. Using these results, determine whether or not the capacity of the new
machines is equal to the existing machines by performing a test on the data with a significance
level of 5%. The capacity of the exiting machines is 432 units/hour, with a standard devia-

tion of 15.
1 2 3 4 5
UNITS/HOUR | 475 501 483 492 487
Test Ho:az=uxn Hiizg>po
input new data (Y/N) ?_
Input data {x]
2 >lnput.Delete.Clear.List End 7.
Input data {x)
€] clear data (Y/N) 7
Y Input data {(x)
>Ilnput.Delete.Clear.Ligst.End 7_
I Ignut data (x) {EXE]l imepu
X7
475 [ex Ignut data (x) [EXE]:menu
X7
501 &) 483 e 492 [ 487 xg .
) Input data (x) [EXE]l :menu
X7T
(exg input data (x) .
>lnput Delete . Clear.List.End 7?_
(E) Test Hoip=ga H1.g>p0
fo= @ 7?_
432 (e Test Ho:.p=go0 Hi:ug>po
o= @ P_
15@ Test . Ho.pg=gao Hi:p>po0
n= -

iyvww.Manualslib.com manuals search engine

(Select new data input.}
{Selecl data clear.)
(Data cleared.)

(Select data input.)

(Enter first data item.)

(Enter remaining data
itemns.) ‘

(Return to menu.)
(Select End.)

(Enter mgaan.)

(Enter population stan-
dard deviation.)
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Test Ho:u=gno Hi:pg>po
exd X= 487 .6 ‘?__
[exg Siggificance level o«[%]
] o= - :
(exe] Test Ho:upu=po Hi:pg>po0
g.288 > 1.684B eJect
E5) Test Ho  g=p0 H1:z>ao0
po= 432 T_

{Press [ after checking
number of data.)

{Press [ after checking
data mean.)

(Enter significance level.
5% is already set, so
simply press [z£.)

Here, it is determined that it cannot be said that the capacity of the new machines are identi-
cal to that of the existing machines. The new machines have higher capacities. In this example,
the number of data items was limited to five for ease of understanding. In actual tests, smaller
number of data may cause erroneous results (standard: nz 50).

POPULATION MEAN TEST FLOWCHART (RIGHT SIDED FOR KNOWN VARIANCE)

( Library start )

Menu 1

New data
input
N

End [E)

Process
selection

y
—

Population mean
display and input
(o)

Population stan-
dard deviation
display and input

.

Number of data
display and input

o

Data mean
display and input

(e}

n)

|1

Significance level
display and input
| Test result
! display
(exe)

340

()

MData
input

Menu 2

IR

Data input

Yes

Eedonly?
\Nu/

(D]Data

delete

Input of data

to be deleted

Yes

g only?
\[No/

L} Statistic

[€]Data
clear Pracess
selection

display

]
¥
Data clear
First statistic
display
Statistic E=]E)
display
Z2) “Next statistic Statistic No
display present?
Yes
3] MNext statistic
display
53 Previous statistic

display

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

POPULATION MEAN TEST
- (LEFT SIDED) : FOR KNOWN VARIANCE

i Performs hypothesis testing of 4 in normal distribution N (4, 02 : where £ unknown, o2 :
; known).

2, | CALCULATIONS

An n-size sample (x1, x2 --- Xn) is taken from normal distribution N (2, 02). At this time, the
i critical region is established on the left side of the normal distribution as shown in the illus-
tration when:

, Hypothesis to be tested (Nult hypothesis) Ho : p=puo

| Alternative hypothesis CHi:p<po

The test is performed using
X— 1o

< — ul(a)
'y

L ' Normal distribution curve #o @ population mean

i ! population variange

: population standard deviation
: sampie mean

. significance level

%

2 % a

—ula)

OPERATION
6712 (ug) | Test Ho'w=yo HiTg<pa J

input new data (Y/N) T

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

() Y

i Ne input data )
> Einnut,De

|

|

|

|

[ x
lete.Clear.List.End P

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function. '
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Data input (for input or addition of data).
Data delete (for deletion of erroneous or unnecessary data)
Data clear (for deleticn of previously stored data. This operation also clears

Statistic display (for disptay of number of data items, sum, sum of squares,

mean, population standard deviation, sample standard deviation).
(or 28 ) scrolls to the following data item, to the previous item, and (&

or {=] exits the statistic display and returns to the menu.
Advances to the test display (same as when N is pressed in the first step above).

| (Input)
D (Delete) :
C (Clear)
statistics).
L (List)
| E (End)
! (2) N
| ' Test
[E ,ugz P

H1

p<pD

(Test display)

The display appears as illustrated above when the (N] key is pressed. From this point, vari-

ous statistical values are entered

for the test.

A company is considering replacing 500 lights has been approached by a salesman who
claims to have lights which are less expensive, but with a comparable service life. The data
included in the table below are the resuits of tests performed on five units of the new lights.
Using these results, determine whether or not the capacity of these lights is equal to the
existing lights by performing a test on the data with a significance level of 5%. The mean
service life of the existing lights is 1,234 hours/light, with a standard deviation of 7.6.

1 2 3 4 5
SERVICE LIFE
(HOURS) 1229 1201 1234 1225 1247
Test Ho:a=p0 Hi:u<po
input new data {Y/N) 7_
Input data (x)
>input Delete.Clear.List.End 7.
<) [nput data (x)
clear data {(Y/N) ?
Y Input data [x)
>Input. . Delete.Clear.List.End ?_
J Igput data (x) [EXE] :menu
AP
1229 [exg lguut data {x) [EXE] :menu
X7
1201 [xd 1234 Exeg 1225 (x5 1247 [
Ignut data {(x) [EXE] .menu
X7
e Input data (x)
>lnpput Delete.Clear.List.End 7_
(E] Test Ho:a=ugo Hi1:pg<go
po= @ P_
1234 g Test - Ho:pag=pg0 H1:px<po
= B -
7.6 [exg) Test - Ho:px=po Hi:a<po
n= - :
Tes Tp=p0 Hi:p<po
| C] X= 1227. E ?_
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{Select new data input.)
{Select data clear.)
{Data cleared.)

{Select data input.}

{Enter first data item.)

(Enter remaining data

°| iterns.)

(Return to menu.)
{Select End.)

(Enter population
mean.)

{Enter population
standard deviation.)

(Press [ after checking
number of data.}
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( Library start )

@tdata ) Menu 1
0

End {E}

(Press exg after checking
data mean.}

(Enter significance level.
5% is already set, so
simply press [=s.)

(Display test result.)

(Exg Signiffcance level ao«l[%]
= 5 P .
Exg) Test Ho:p=gno Hi:ag<pgo
Test Ho:p=po Hi:p<jo
-2.001 < 1.B645 ReJect
Test Ho:p=po Hi1 @ eg<po
= po= 1234 ~°
Here, it is determined that it cannot be said that the service life of the cheaper lights is identical

to that of the existing lights. The cheaper lights have shorter lives. In this example, the number
of data items was limited to five for ease of understanding. In actual tests, lower number
of data may cause erroneous results (standard: n=50).

POPULATION MEAN TEST FLOWCHART (LEFT SIDED FOR KNOWN VARIANCE)

A

Population mean
display and input

Population slan-
dard deviation
display and inpui

Number of data
display and input
(n)

e

Data mean
display and input

T

L

Significance level
display and input

Test resuit
display

E3
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7

{a)

o

Process Menu 2
selection
Mpata
input Yes
Data input w
No
[@)Data
delete —'/’/W Yes
Input of data

to he deleted

fxg oniy?
\[No/

[C]Data
clear Process (8]
selection
¥
Data &lear
(L) Statistic
display | First statistic
display
Statistic ==
display B
[Exe) Next statistic Statistic No
display present?
: Yes
& Next statistic
display
® Previous statistic
display
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POPULATION MEAN TEST
(TWO-SIDED) : FOR UNKNOWN VARIANCE

Performs hypothesis testing of » in normal distribution N (1, % ; where  : unknown, ¢® :
unknown).

CALCULATIONS

An n-size sample (x1, X2 --- Xn) is taken from normal distribution N («, ¢2). At this time, criti-
cal regions are established on both sides of t-distribution in accordance with the t-distribution
of the degree of freedom (n—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : p=po

Alternative hypothesis " H1a=po

The test is performed using

X— 1o a
ﬁ >t (wi'v n_l)
n
t-distribution of degree of freedom (n— 1}
o : population mean
V : unbiased variance
Ed _2‘! X : sample mean
« : significance leve
—t(%,n—1) 0 t(<,n—1) _S(x—%)?
2 2 =
n—1
OPERATION

Test Ho:p=po Hi1:pg+po
6720 input new da‘t'raﬂ(Y/NJ ’;Et'._u

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

My

Input (X :
>Input ete.Clear,List.End ?_

The menu display illustrated above appears when [Y]is pressed. One of the following character
keys is then pressed to perform the corresponding-function.

344
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I (Input)

Data input (for input or addition of data).
Data delete (for deletion of erroneous or unnecessary data).
Data clear (for deletion of previously stored data. This operation also clears

Statistic display (for display of number of data items, sum, sum of squares,

mean, population standard deviation, sample standard deviation).
(8] (or =g ) scrolls to the following data item, (@ to the previous item, and (&)

or [2) exits the statistic display and returns to the menu.
Advances to the test display (same as when N is pressed in the first step above).

D (Delete) :
C (Clear) :
- statistics).

L (List)
E (End)
(2) N

T t Ho:
N pgg D 7_ °

{Test display)

The display appears as illustrated above when the (N] key is pressed. From this point, vari-
ous parameters are entered for the test.

The following data represent test scores for a group of students. The same test has been
conducted more than one hundred times in the past, with a mean score of 5.4. Use the data
to determine whether or not the scores for this group of students are equivalent to past scores

with a significance level of 5%.

1 2 3 4 5
DATA 5.3 6.2 6.0 58 5.5
Test Ho:we=zo0 Hyiug=+uo
input new data (Y/N) —
Input data {x)
(v] >Input.Detete.Clear.List.End 7?_
C input data {x)
clear data (Y/N) 7
Y Input data {(x)
>lnput.Delete.Clegar.List.End 7_
[N Ignut data (x) [EXE] :menu
XT—
5.3 =8 Ignut data (x) {EXE]l:menu
X7
6.2 B¢ 6.0 (g 5.8 Exg 5.5
ignut data (x) [EXE]:menu
X7—
{ex) Input data (X
>lnput.Delete.Clear.List.End %_
(E] Test Ho:z=go0 Ht p+pao
p0= B P_
5.4 [exg Test Ho:g=p0 Hi:p=po0
n=_5 7_
exg) Test Ho  n=g0 HI.p+go
X= 5.76 P
Test pn=p0  Hila+pao
e V= B0.133 7. -
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(Select new data input.)
{Select data clear.)
(Data cleared.)

{Select data input.)

(Enter first data item.)

{Enter remaining data
items.)

{Return to manu.}
(Select End.)
(Enter mean.)

(Press (=4 after checking
number of data.)

(Press &4 after checking
data mean.)
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[Exg] Significance level al[%] {Press (B3 after checking
a= - unbiased variance.}

[Exe) Test Ho:pg=po Hi:pg+ga (Enter significance level.
..... ) 5% is already set, so

simply press k)
Test Ho:pu=go Hy:p=+po (Display test result.)
2.207 £ 2.778 : Accept

Exg) Test Ho:g=po Hv . pg+pn0

go= 5.4 7

Here, the test results can be said to be equivalent.

POPULATION MEAN TEST FLOWCHART (TWO-SIDED FOR UNKNWON VARIANCE)

( Library start )
New data
input | Menu 1
1
W
Process Menu 2
selection
Ed®  mpas
input . Yes
Data input ﬂiy?/
A No
F‘opflat'u::ncI maan
u !
isptay and input (,uo) [5)Data .
es
delete Input of data fed only?
to be deleted \4]/
gun;ber of data No
ispfay and input
(n)
[C]Data @
clear Process
selection
Data mean Y
display and input | , _ Data clear
(x)
(L) Statistic
display | First statistic
IS By display
Unbiased variance)
disptay and input )
Statistic =)
display
] £ No
- Next statistic Statistic
Significance level | 9
|—di:9;-a;nd input display present?
)
Yes
] Next statistic
display
Test result
display @ Pravious statlstic
display
[Exg) -
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POPULATION MEAN TEST
(RIGHT SIDED) : FOR UNKNOWN VARIANCE

Performs hypothesis testing of x in normal distribution N (x, ¢2 ; where p : unknown, o? :
unknown).

CALCULATIONS

An n-size sample {x1, x2--- xn} is taken from normal distribution N (g, ¢%). At this time, the
critical region is established on the right side of the t-distribution in accordance with the
t-distribution of the degree of freedom (n—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Mo : p=uo
Alternative hypothesis H1i: p>po

The test is performéd using

l X—po : zo : population mean
I v >tlen=1) V : unbiased variance
' n X : sample mean

« : significance ievel
: t-distribution of degree of freadom (n—1) _

- v = 2(x—%)*

n—1

a

0 t{e,n—1)

T OPERATION
: ; Test Ho:x= Hi:
6721 i nout new data ' tysN) 52"°

The display appears as iflustrated above once the library is activated. At this time, either
5 Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

e e i

() Y

input data [x}
>input.Delete.Clear.List.End ?_

The menu display illustrated above appears when [Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

I (Input}) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
E - 347
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L (Listy : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(@ (or @8 ) scrolls to the following data item, (%) to the previous item, and
or ) exits the statistic display and returns to the menu.

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2 N
) Iggtm - Ho:p=po Hiip>po {Test display)

The display appears as illustrated above when the [N] key is pressed. From this point, vari-
ous parameters are entered for the test.

A company has conducted a survey of automobile expenses over a 5-month period. A previ-
ous 1-month survey revealed expenditures of $54.3. Using these results, determine whether
or not expenditures have risen, with a significance level of 5%. '

JAN FEB | MAR | APR | MAY
EXPENDITURES | 72.4 62.3 58.4 55.4 64.8

Test Ho'e=#o0 Hi:ig>no
input new data (Y/N) —
Imput data (x) {Select new data input.)
>Input.Delete.Clear.List.End 7?_
Input data (x) {Select data clear.)
clear dats (Y/N) 7
Input data (x) : (Data cleared.)
>input.Delete.Clear,.List.End 7_
J lgput data (X [EXE] :menu |(Select data input)
X7
72.4 [exe lgput data {x) {EXE] ‘menu |(Enter first data item.}
X7 _ .
62.3 Ex¢ 58.4 g 55.4 [x£ 64.8 [xg ' ' i
input data (x) [EXE] :menu |(Enter remaining data |
XTP— items.) ' :
ET input dats (x) ' (Return to menu.) :
>input.Delete.Clear.List.End ?_ f
(E] Test Ho!a=go0 Hi:p>poD {Select End.)
pa= @ ?_
54.3 g Test Ho:x=go Hi1:a>p0 (Enter poputation
n= 5 7_ - mean.)
EZ) Test Ho:z=gpo0 Hi:rx>po (Press &g after checking
X= BE2.66 7_ _ |number of data.)
Test Ho:u=go Hr:pg>po (Press [exg afier checking
P V= 42 . 608 7. data mean.) )
=E) Slegnificance level a{%} (Press [ after checking
la= 5 Po _ unbiased variance.) .
Exg) Test Hoia=go Hi:p>po0 (Enter significance level.
..... 5% is already set, so
simply press [f€.)
Test Ho:p=po Hip>po - (Display test result.)
2.884 > 2. 132 @ BRedJdect :
=) Test Ho:.p=po Hi . g>g0
po= B64.3 T
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Here, it can be said that automobile expenses have increased.

POPULATION MEAN TEST FLOWCHART (RIGHT SIDED FOR UNKNOWN VARIANCE)

Library start

! :
‘ mg\&data Menu 1

B

m

: Process Menu 2
: selection
: End [E] [T)Data _______._--—-—"|
input Yes

Data input ﬂiy?/
] No

Population mean
display and input

(20} : @pata
: delete Yes

Input of data

fexg) only?
S to be delsted | Y
Number of data ) No
n
(m) {€)Data ®
clear Process
selection

display and input

Data mean .
display and input| , _ A2 Data clear
(%)
[C)Statistic
display | First statistic
display
Usnbiased variance
display and input )
Statistic E=
display
""_-.—.-_ .
-S_ig_r:i;:;nce lavel fed Next statistic S!atisiic? No
display and input display present?
(@) . Yes
© Next statistic
display
Test. result
display : (g Previous statistic
display
[exe]

T i Pt
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350

POPULATION MEAN TEST
(LEFT SIDED) : FOR UNKNOWN VARIANCE

Performs hypothesis testing of x in normal distribution N (g, 0® ; 1 : unknown, ¢2 : unknown).

CALCULATIONS

An n-size sample (x1, x2:-- Xn) is taken from normal distribution N {u, ¢2). At this time, the
critical region is established on the left side of the t-distribution in accordance with the
i-distribution of the degree of freedom (n—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : p=uo
Alternative hypothesis Hi:p<po

The test is performed using

X—uo

<—t{g,n—1)
1
A\f n
t-distribution of degree of freedom (n—1})
uo : population mean
V : unbiased variance
X : sample mean
o : significance level
a
V — z (x — i) 2
—t(a,n—1) 0 _ = Th—1

OPERATION
Test Ho: g= H1:
6722 in gut new ga!t!a c(]\(/Nl) 'I;EM

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y: New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

(1) Y

%)

Input da (
>in Deleta.Clear.List.End 7_ -

puUt.

ta
et

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

| (input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
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L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(or 8 scrolls to the following data item, (&] to the previous item, and (&
! or [ exits the statistic display and returns to the menu.
i E (End) : Advances to the test display (same as when N is pressed in the first step above).

(2) N
J Test Ho:x=po H1:p<po est displa
N TeEty o T play)

The display appears as illustrated above when the () key is pressed. From this point, vari-
ous parameters are entered for the test.

* EXAMPLE

; The table below shows the number of requests for after service of a product at a company
which recently has changed its after service procedures. Under the old system, an average
of 23 requests were received per month. Use the data to determine whether the new after
service system has resulied in an improvement with a significance level of 1%.
JAN FEB | MAR | APR | MAY
REQUESTS 16 14 11 12 7
Test Hao:p=po Hi:a<po
input new data (Y/N) ?_
Input data (x) {Select new data input.)
; >lnput.Delete.Clear.List.End %_
Input data (x) (Select data clear.)
clear data (Y/N) 7P .
nput data (x) . {Data cleared.)
>Input.0Delete.Clear.List.End 7_
(0 Igput data (x) [EXE] .menu | (Select data input.)
X7
16 [xg input data (x) [EXE] -menu | (Enter first data item.)
%P
14 &3 11 g 12 B¢ 7 g
Input data (x) [EXE] :menu (Enter remaining data
XPe items.)
Exe Input data (X! (Return to menu.)
>lnput.Delete.Clear.List.End ?_
(E] Test Ho g=g0 Hi:.a<uo {Select End.)
pa= @ 7P_
23 [exe] Test Ho:eg=po0 Hy:p<po (Enter population
n= b T_ : mean.)
@ Test Ho: :p=po0 Hi:p<pao (Press =g after checking
X= 128 % number of data.)
(exg) Test Ho:u=p0 Hi:p<pao (Press g after checking
V= 11.5 7_ data mean.) -
(exg) Significance level el%] (Press [ after checking
a= 5 P_ unbiased variance.)
1 Exe Test Ho:ug=go0 Hi:pg<po (Enter significance
C level.)
Test Ho:p=pa Hi1:ip<po {Display test resuit.}
-7.B853 < 3,747 . Redect
ET] Test Ho:geg=gpo Hi:p<po
po= 23 P
Here, it can be said that the number of requests for after service has decreased under the
new system. : 351
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POPULATION MEAN TEST FLOWCHART (LEFT SIDED FOR UNKNOWN VARIANCE)

Library start

U

ﬁgv:ldata ’ Menu 1

Yes

Exdonty?
No

I
®
Process Menu 2
selection
End @ [T)Data -'__.____________..T
input
Data input
E
Populatien mean
display and input {x0) [@)Data __',/T
delets input of data
to be deleted

Number of data
display and input

Data mean
display and input

1

Unbiased \éariance
display and input
4]

Significance level
display and input

a)

Tost resull
display

B

Yes

[Ex€ only? -
e

[C) Statistic

{C)Data -
clear Process ®
selection

display

First slatistic
display

Statistic

display

Data clear
==
e Next statistic Statistic No
display present?
Yes
B Next statistic
display
@ Previous statistic ]
display
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POPULATION VARIANCE TEST
6730 (TWO-SIDED)

Performs hypothesis testing of ¢2 in normal distribution N (z, ¢? ; where x : unknown, o2 :
unknown).

CALCULATIONS

An n-size sample (x1, x2 --- xn) is taken from normal distribution N (z, ¢?). At this time, criti-
cal regions are established on both sides of the x? distribution in accordance with the
x*-distribution of the degree of freedom (n— 1) as shown in the illustration when:

Hypothesis to be tested (NuII hypothesis) Ho : ¢%=00?

Alternative hypothe$|s H1 : 2= 002
The test is performed using
8 L2(1-2 S - )
o <a*(=Fn=1) or 0_02>)((2,n 1
x2 distribution of degree of freedom (n—1}
oo ;. population variance
S : sum of squares
«  significance level
a g
2 2
S5=%(x—-%)?
Of x2(1—5n—1) xz(—g-,n—l)
OPERATION
Test Ho:oc2=g¢ot H1!aa¢a.03
6730 Input new data {Y/N) ?_

The display appears as illustrated above once.the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

1 Y

(%
ete.Clear.List.End 7_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

| (Inputy : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation aiso clears
statistics). 353
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L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(or Exg ) scrolls to the following data item, (%] to the previous item, and (&)
or (=] exits the statistic display and returns to the menu.’

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2) N
(N Test Ho:vo8=go02 H1:08%gp8 (Test display)

Fae= @ ?_

The display appears as illustrated above when the (N key is pressed From this peint, vari-
ous parameters are entered for the test.

The following data represent the entrance examination results of five students. To date, the
variance of scores for this test has been 70. Use the data to determine whether or not the
variance of this year’s scores is equvalent to past scores with a significance level of 1%.

1 2 3 4 5

POINTS 183 174 191 168 171
Test Ho:oc2=cp2 Hi:c2+0p2
input new data [(Y/N)] 7_

Imput data (x) (Select new data input.)
>lnput.Delete.Clear,.List.End ?_

Aput data (x) (Select data clear.)
clear data (Y/N) 7

Input data {x) - {Data cleared.)
>Input Delete.Clear.List.End 7_

(W] Igl:lut data (x) [EXE] .menu | {Select data input.)
X7

183 g Igput data [x) [(EXE] :menu [(Enter first data item.)
X7Pa

174 [ 191 [x¢ 168 Exd 171 [Exg
Input data (x) [EXE] :menu (Enter remaining data
X P items.)

ZE) Input data ({x) {Return to menu.)
>lnput Delete.Clear.List. . End 7_

(E) Test Ho:oc2=¢02 Hi:c02%002 (Select End.)
g0E= @ ?_

70 [exg) Test Ho ¢2=¢n8 Hi:e2+g0l (Enter population
n= 8§ ?_ . variance.)

(exg) Test Ho:cE=¢0& Ht.cl2+go02 (Press (28 after checking
5= _367.8 7_ number of data.)

s Sienificance level a[%] {Press 8 after checking
e= B - ' sum of squares.)

1 [exg Test Ho  c2=c¢0f Hil:0e+g02 (Enter significance
..... ' level.)
5.183 £ 14.88 {Display test result.)
5.103 > @.207 . Accept

fxg) Test Ho:o2=9¢02 H1:02+%g08
co= 7@ P_ .

Here, the variance of this year’'s scores is equivalent to last year’s scores.

354
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POPULATION VARIANCE TEST FLOWCHART (TWO-SIDED)

( Library start )

New data
@t Menu 1
L
I01]
Process Menu 2
selection
End (€ (T)Data -____________.__.--1
input Yes
Data input \[E]only?/
el No
Population
variance display
and input (002) @dDaItat T y
e es
el Input of data (&g only?
to be deleted
r__._______,__.-—-—" \‘No/
Number of data
display and input
n) [€)Data
clear Process
selection
Sum of squares Y
disptay and input () Data clear
(L) Statistic
display | First statistic
’_J_..—---ﬂ display
Significance level
digplay and input () =2
Statistic
display
(=0 Mext statistic Statistic No
Egsplé;“" display present? __
Yes
= £ Next statistic
display
& Previous statistic

display
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POPULATION VARIANCE TEST
: (RIGHT SIDED)

Performs hypothesis testing of o2 in normal distribution N (u, ¢2 ; where x : unknown, o2 :
unknown).

CALCULATIONS

An n-size sample (X1, x2 -+ xn) is taken from normal distribution N'(u, o?). At this time, a crit-
ical region is established on the right side of the x® distribution in accordance with the
x*distribution of the degree of freedom (n—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : 0% = g0?
Alternative hypothesis H1 : 02> 002

The test is performed using
S

2 N 2 —
o >x2(a,n—1)
x? distribution of degree of freedom (n—1) go? : population variance
S : sum of squares
o : significance level
S=3(x—%)*?
a
0 xz (aln_l)
OPERATION
Test Ho:g2=g¢p2 Hi:e¢2>¢08
6731 Input new data {(Y/N] 7.

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

(1 Y

)

[ X ' .
ete.Clear.List.End 7_

nput data
Input.Del

[
>

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

I (Input) : Data input {for input or addition of data).
D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).

356
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Downl

L (List)

E (End)

(2) N

(]

Ho:s8=¢0o®

M1:c028>c082

1 2 3 4 5
LENGTH | 10.1 9.8 10.2 | 9.7 9.8
Test Ho:c¢2=00p2 Hi:e¢8>008
input new data [(Y/N) 7o
Input data (x)
>lnput.Delete.Clear.List.End 7.
Input data (x)
clear data [Y/N) 7
(Y] Input data (x)
>lnput.Delete.Clear.List.End 7_
(1] Ignut data {x) [EXE] :menu
X7 .
10.1 &g Ignut data (x) {EXE] :menu
XT—
9.8 &g 10.2 ¢ 9.7 (x5 9.8 [
Input data {x) [EXE] :menu
X7
[ex} nput data (%]
>lnput.Delete.Clear.List.End ?_
(E] Test Ho!oc2=g028 H1:pg2>¢08
co2= @ P
0.015 g Test Ho:e¢2=p08 Hi:c2>¢08
n=5 7_
C] Test Ho:o02=gp2 Hi1:028>¢082
S= 0.188 ?_ -
Exg Siegnificance level e¢[%]
e= B P_
1[4 Test Ho!:¢28=¢god H1 ' e28>c¢08
Test Ho:ocB2=gpD8 H1 . 08>p08
12.658 £ 13.28 Accept
=5 Test Ho:oc8=pg0?@ Hi:028>008
g02= @.B15 T_

www.Manualslib.com manuals search engine

Statistic dispiay (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).

(3] (or &8 ) scrolls to the following data item, (£] to the previous item, and (&
or exits the statistic display and returns to the menu.

Advances to the test display (same as when N is pressed in the first step above).

(Test display)

The display appears as illustrated above when the (N} kéy is pressed, From this point, vari-
ous parameters are entered for the test.

A company purchased blades from Company B because the cost of the blades was less than
those purchased from their usual supplier, Company A. The data in the table below represent
the measured lengths of items cut with the Company B blades. To date, the variance of lengths
of items cut with Company A blades has been 0.015. Use the data to compare the perfor-
mance of the two companies’ blades with a significance level of 1%.

(Select new data input.)
(Select data clear.)
(Data cleared.)

(Select data input.}

(Enter first data item.)

(Enter remaining data
items.)

{Return to menu.)
(Select End.)

{Enter population
variance.)

(Press [exd after checking
number of data.)

(Press & after checking
sum of squares.)

(Enter significance
level.}

{Display test result.)

Here, it is determined that the performance of both companies’ blades are equivalent.
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POPULATION VARIANCE TEST FLOWCHART (RIGHT SIDED)

{ Library start )

[Exelonly?
\(

New data
@t ) Menu 1
!
™
Process Menu 2
selection
End () T}Data ]
input ]
Data input
L ]
Paopulation
variance display
and input (002) [D]Data ]
delete
Input of data
1o be deleted

Number of data
display and inpul

\V

Sum of squares
display and input

F

Significance leve!
display and input

Test tesult
display

g

i)

{n)

(8)

(a}

g only?
T

Statistic

(€1Data
clear Process
setection

Yes

Yes

display

First statistic

display

Statistic

display

]
¥
Data clear
==
e Next statistic Statistic No
display present?
Yes
€3] Next statistic
display
® Previous statistic

display
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POPULATION VARIANCE TEST
(LEFT SIDED)

Performs hypothesis testing of ¢ in normal distribution N (&, o2 ; where p : unknown, o? :
unknown).

CALCULATIONS

An n-size sample (x1, x2 --- xn) is taken from normal distribution N (z, ¢%). At this time, a crit-
ical region is established on the left side of the x® distribution in accordance with the
x? distribution of the degree of freedom (n— 1} as shown in the illustration when:

Hypothesis to be tested (Null hypotheSIS) Ho : o®=00?
Alternative hypothesis H1 : o2 <o0?

The test is performed using.

<¥*(1—an—1)

ao?

go? : population variance
S : sum of squares

a : significance level
5

=3(x—x%)2

%2 distribution of degree of freedom {n-1)

o

x2(1—a,n—1)

OPERATION
Test Ho:ac8=gp2 H1:08<c¢n#g
6732 input new data (Y/N) 7_

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

1 Y

)

1 x
Al gete.Clear.List,.End ?_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

I (input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
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L (List)
| E (End)
' @ N
(N] Test
co028= @ 7P_

Ho:oc2=g02

Hi1:c8<go8

with a significance level of 1%.

Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).

(3 (or &g ) scrolls to the following data item, (£] to the previous item, and (&) .
or (=] exits the statistic display and returns o the menu.

Advances to the test display (same as when N is pressed in the first step above).

(Test display)

The display appears as illustrated above when the (N] key is pressed. From this point, vari-
ous parameters are entered for the test.

A company has purchased a new production machinery. The data in the table below represent
the production capacity of the new machinery. To date, the variance of production capacity
for the old machinery has been 0.1. Use the data to compare the performance of the machinery

1 2 3 4 5
WEIGHT (g) | 70.0 £69.9 701 70.1 69.8
Test Ho:oc8=0g8 Hi1.:08<op2
input new dafta [(Y/N]I —
input data (x) {Select new data input.)
. >lnput.Delete.Clear.List.End ?_
Input data (x) (Select data clear.)
clear data (Y/N] 7
Input data {=x) {Data cleared.)
>lnput.Delete.Clear.List.End “?_
D] lgnut data (X [EXE] : MENU | (Select data input.}
X7 —
70.0 Exg InDut data (x) [EXE] : MENU | (Enter first data item.}
699@701@701-698@]
Input data (x} [EXE]:MENU |{Enter remaining data
X7 items.)
ExE Input data (x) {Return to menu.)
>lpnput.Delete.Cigar.List.End 7_
{E) Test Ho:ov8=¢g02 Hi:.¢8<go? {Select End.)
go2= @ 7?_
0.1 (g Test Ho:oc8=0028 Hi1:.:g8<ggkt {Enter population
n=5 7. variance.)
[Exg Test Ho:o2=g08 Hi1:¢8<g02 (Press &g after checking
|185= B.@B8 7. ] number of data.)
=5 Significance level a[%] {Press [ after checking
a= 5 7_ . sum of squares.)
12 Test Ho:g2=go2 Hy:g8<ygo? (Enter significance
..... level.}
Test Ho: g&=gn8@ Hi:g8<got {Disptay test result.)
.68 = O@. 2971 Accenpt i
Test Mo:oc2=cp8 Hi1:0628<gp8
@ fgo2= @P.1 ?_

Here, it is determined that the performance of the new machinery is equivalent to that of

360 the old machinery.
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POPULATION VARIANCE TEST FLOWCHART (LEFT S!DED)

! i ( Library start }
! |
|
: New data
! @t Menu 1
! :
1 |-
L @
Process Menu 2
; selection
i
i End () [[)Data T
i input Yes
: Data input ﬂ_ly?/
" No

mﬂn
variance display

and input [O0)Data
' o delete IMrput of data ves

only?
1o be deleted \Eﬁ]ry/
No

!

Number of data
display and input

(n) [€])Data )

clear Process
: selection
: Sum of squares
display and input (s) : Dala clear
5 (D) Statistic,

display | First statistic

display

Significance level

dispfay and input 3
® Statistic E=
display
Tast rasult @] Next statistic Statistic No
display display present?
) Yes
£ Next statistic
display
@ Pravious statistic
display
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'VARIANCE RATIO TEST
- (TWO-SIDED)

Performs test of hypotheses ¢12 and ¢2? in two normal distributions N (u1, 012 ; where p1 @
unknown, ¢12 : unknown) and N (u2, 02 ; where p2 : unknown, ¢2* : unknown).

CALCULATIONS

An ni-size sample (x11, X1z --- X1n1) is taken from normat distribution N (z1, ¢12) and an nz2 sam-
ple (x21, x2z--- Xx2n2) from normal distribution N (u2, ¢27). At this time, critical regions are es-
tablished on both sides of the F distribution in accordance with the F distribution of the degrees
of freedom (n1—1, nz2—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : 012=¢g2?

Alternative hypothesis Hi : 022 =022

The test is performed using
Ve

Vi<Vz: Vi >F (%,nz—l,m—l)
ViV Y[; >F (%,m—l,nz—l)
F distribution of degrees of freedom {n1—1, n2—1)
w1 population mean 1
uz : population mean 2
a2 population variance 1
@ a g22: population variance 2
2 2 V1 : unbiased varlance 1
Va2 : unbiased variance 2
- o significance level
. OF(I——g—,m—l,nz—l) F(%,nm1—1,n2—1) g v
2 V=E(x—x)
n—1
OPERATION
Test Ho:oc18=¢22 Hi:g18+g22
6740 input new data x1 {Y/N]) 7.

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value..

(1 Y

nput data (x17]
Input Delete.Clear.List.End 7_

|
>

The menu display illustrated above appears when {Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

! (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
362 statistics).
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L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(8] {or = ) scrolls to the following data item, (%) to the previous item, and
or (2] exits the statistic display and returns to the menu.

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2) N
@ : ’ Test Ho:oc128=¢g2 Hiig128+g22

input new data xz (Y/N) 7_

The display appears as illustrated above when the [N) key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library oper-
ations. The difference, however, is that the question concerning new data input here is for
data items x2: through xene, while the data input being queried on the original display is for
data items x1: through x1n.

(2-1) Y

Same result as that produced by pressing (Y] in step (1) above. Note, however, that the data
being entered or corrected here is xa: through xan..

(22) N

[N) Test Holo128=c¢22 Hi:c¢12+c22 | (Numberofdata
ni1= 85 7_ display}

The display appears as illustrated above when the [N] key is pressed. The value indicated
for n shows the number of x1 {x11~xin) data currently stored in memory.

*n1=0: Test cannot be performed, so this shouid be corrected to the reuired data.

* Number of data input (foliowing [¥] above) and value of n differ : Confirm that some data
have not been omitted during the input or that two or more data items have been input
tagether for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

* Number of data input (following (¥) above) matches value of n: Press (g,

When [ is pressed, a display similar to that above is produced for xz (x21 ~ x2ns) data
items. After confirmation and/or corrections as described in (2-2), press [exd to continue.

The following data represent measurement results on samples taken from two lines in a fag-
tory. Use the data to determine whether or not production on the two lines differ with a sig-
nificance level of 5%. ' '

LINE A 37.2 38.1 39.9 37.5 36.1
LINE B 36.1 35.2 377 | 356 |. —

; Test Ho:c18=022 Hi:c12%0p2
; input new data x1 (Y/N) ?_

: 'nput data (x1) (Select new data input.)
i >input Delete.Clear.List.End ?_

363
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(€] fnnut data {x1)
clear data [Y/N) 7
Input data ({x1]}
>lnput . Delete.Clear.List.End ?_
i 1 Ingut data (x1} TEXE] :menu
= X17_
37.2 g lngut data {x1) [EXE] .menu
X117 .
38.1 xg 39.9 [xd 37.5 [ 36.1 =8
Input data {(x1) [EXE] :menu
X17_
=] Input data (x1)
>Input.Delete.Clear.List.End ?_
(E] Test Ho'e128=¢ga2 H)ig12%¢g22
input new data xe& (Y/N) 7?_
Input data {xa)
>lnput.Delete.Ciear.List .End ?_
'nput data (xe2)
clear dats (Y/N) 7
[nput data (x2)
. >Input.Delete.Clear.List.End ?_
i Input data (xe) fEXE]l:menu
Xe?.
36.1 Exg Lngut data (xa) [EXE] :menu
27 —
35.2 [ 37.7 [xg 35.6 Exe
Input data (xe) [EXE] :menu
xe’r_
xe) [nput data (xe)
>lnput.Delete.Clear.List.End ?_
(E) Test Ho:o18=¢ge28 Hi.c18+g22
ni1= 6B 7_
fexe] Test Ho:ci128=pg22 Hi:g128+cakl
Vi= 1.8958 7_ _
[exg) Test Ho  s128=¢e22 Hi:.:c18+c28
ne= 4 7_
(exg) Test Ho . g12=g¢gz2 Hi:oc12+g22
Ve= 1.,E2@3333333 7_
Silgnificance level a[%]
e a= 5 7?_
[Exg] Test Ho:g18=g¢22 Hi:01B2+¢g28
Test Ho:oc12=¢28 M1:018%¢g2¢8
1.687 £ 15.1 : Accept
Test Ho:c18=¢z2 Hi:e¢12%¢gp2
G ni= 8§ ?_ :

(Select data clear.)
(Data cleared.)
(Select data input.)

(Enter first data item for
LINE A.)

(Enter remaining data
items.}

{Return to menu.)
{Select End_.)

(Select new data input.)
{Select data clear.)
(Data cleared.)

(Select data input.)

(Enter first data item for
LINE B.)

(Enter remaining data
items.)

{Return to menu.)
{Select End.)

{Press [ after checking
number of LINE A data.)

(Press [ after checking
unbiased variance of
LINE A data.)

(Press [ after checking
number of LINE B data.)

(Press [« after checking
unbiased variance. of
LINE B data.)

(Enter significance level.
5% is already set, so
simply press [x)

(Display test result.)

Here, it is determined that the variance for the output of both lines are equivalent.
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VARIANCE RATIO TEST FLOWCHART (TWO-SIDED)

( Library start )

New x1 data
input

[ Data input

|

L]

Mumber of data (n1)
display and input

Unbiased variance1 (\),)
display and input

o

Mumber of data
display and input

Unhiased varlance2 Val
display and input

Signiticance level

display and input (@)

4

Test result
display

End (€]

=]

.Manualslib.com manuals search engine

Process . YES
selsction Data input (=2 only? »
End(E) NO
[B)Data delete
Input of data - 9 YES >
1 | to be deleted v@nh’/
(T)Data clear NO
Process ®) -
selction T
(L} Statistic. display Data clear
First statistic
display
Statistic (=)= -
display
iE: Next statistic Statistic NO
display present?
_[E.J_ Next statistic YES
display
Previous
™ statistic display >
Menu 3 y* [T}Data input
tainput
Process _ . YES
selection / y Dalta input B only? >

NO
(D]Data delete
Input of data YES _
4 | to be deleted Exonly? -
[©)Data clear NO
Process ] -
selection
) Statistic display Data clear
.| First statistic
display
Statistic E=) _
display
iE:,], Next statistic Statistic
display present?
_@,_ Next statistic ol YES
display
e
Previous -
—™|statistic display
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VARIANCE RATIO TEST
(RIGHT SIDED)

Performs hypotheses testing of ¢12 and ¢2? in two normal distributions N (z1, ¢12 ; where
p1 2 unknown, ¢12 : unknown) and N (2, ¢2° ; where p2 : unknown, ¢2% : unknown).

CALCULATIONS

An ni-size sample (X1, X1z -+ X1m) is taken from normal distribution N (1, 512 and an nz2 sam-
ple (xz:, x2.--- xan2) from normal distribution N (x2, 029). At this time, the critical region is
established on the right side of the F distribution in accordance with the F distribution of
the degrees of freedom (n1—1, nz2—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : 012 = g22
Alternative hypothesis " Hi:g1?>022

The test is performed using

vV
1 >F{a,n1—1,n2—1) .

V2 w1 T population mean 1
2 @ population mean 2

F distribution of degrees of freedom (n1—1, ne—1) | @+ Popuiation variance 1

a22: population variance 2

V1 : unbiased variance 1

Vz : unbiased variance 2

« : significance level

. V:E(:-:—x)2
n—1
0 Fla,n:~1,n2-1)
OPERATION
Test Ho:oc18=¢gg2 Hi!:c128>0202
6741 input new data x1 (Y/N) 7_

The display appears as illustrated above once the library is activated. At this time, either -
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

(1Y

In ut data (x1)
>lnput.Delete.Clear.List.End ?_

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

I (Input) : Data input (for input or addition of data).

D (Delete) : Data delete {for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics).
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L (Listy : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(& (or &2 ) scroils to the following data item, (&] to the previous item, and (&)
or () exits the statistic display and returns to the menu.

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2 N
(N] Test Ho:c18=g22 Hi:g128>¢22

input new data x2 {(Y/N) -

The display appears as illustrated above when the [(N) key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library
operations. The difference, however, is that the question concerning new data input here
is for data items x2: through xznz, while the data input being queried on the original display
is for data items x1: through Xin1.

1) Y

Same result as that produced by pressing (Y] in step (1) above. Note, however, that the data
being entered or corrected here is x2: through Xzn..

(22) N

(N]

Ho  c18=ge2 Hi :o128>ce2 | (Number of data
5 m_ display)

o~
-®
Hw

—_-

The display appears as illustrated above when the (R] key is pressed. The value indicated
for n shows the number of x1 (x1:~x1im) data currently stored in memory.

en1=0: Test cannot be performed, so the required data should be corrected to the
required data.

¢ Number of data input (following Y] above) and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, deliete, or reinput data as required.

« Number of data input (following [¥}) above) matches value of n: Press [exd.
When [ is pressed, a display similar to that above is produced for xz (x2: ~X2n2) data
items. After confirmation andfor corrections as described in (2-2), press [ to continue.

The following data represent the number of customers at a restaurant before and after recent
remodeling. Use the data to determine whether or not the number of customers has been
stabilized by the renovation with a significance level of 5%.

1 2 3 4 5

BEFORE -
NUMBER OF | REMODELING | 114 | 120 | 78 | 151 | 63
CUSTOMERS [AFTER _ T 157 | 120 | 138 | 141 | —
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Test Ho:e618=¢gg8 Hi:o018>0p8
input new data (Y/N) 7?_

fnput data (x+t) _
>Innut.Dglgte.Dlear.List.End ?_

Input data {x1)
clear data (Y/N) 7

input data (x71]
>Input.Delete.Clear.List.End 7.

M0 Ingut data (x71) {EXE] _menu
X17_

114 (&g Ingut data (x1) [EXE] :menu
X17P.

120 &g 78 B8 151 Bxd 63 B
Input data (x1) [EXE] :menu
X179

fExg) fnput data (x1)
‘>Input.Delete.CIear.List.End P

(E] Test Ho:g18=¢ga2 M) . g18>028
input new data xep (Y/N) —

Input data {(xez)

) >Ilnput Delete.Clear.List.End 7_

C Input data (xe2} '

clear data (Y/N) 7

Y fnput data [(xz)

>Input.Delete.Clear.List.End 7_
input data (xz2) [EXE] :menu

D X2’

127 ¢ Input data (xz) [EXE] menu
X2t

120 [xg 138 & 141 [xg
Input data (xe) [EXE] :menu
Xe?o

[xg Input data [x2) '
>Input . Delete.Clear.List.End 7.

(E] Test Ho:o12=¢22 Hi:cv128>028

) ni= 5 7

@ Test Ho:g18=¢g2 Hy:oc18>¢282
Vi= 1228.7 -

B Test Ho:ogt12=¢22 Hi1:.g128>¢gz2
ne= 4 7_

Exg) Test Ho:g18=¢p2 Hi:018>¢28
Va= 95 ?_

B Slegnificance level al[%]
a= -

(e Test Ho:eg18=gg2 Hyi:o18>ge2
Test Ho.og18=¢gg® Hi . c18>¢2%
12.83 > 9.117 RedJect

@ Test Ho.og18=¢gg2 H1:018>g22
ni= 85 "

(Select new data input.)
(Select data clear.)
(Data cleared.)

(Select data input.)

(Enter first data item
for BEFORE
REMODELING.)

(Enter remaining data
items.}

{Return to menu.)
{Select End.)

{Select new data
input.)

{Select data clear.)
{Data cleared.)
{Select data input.}

(Enter first data item
for AFTER
REMODELING.)

(Enter remaining data
items.)

(Return to menu.}
(Select End)

(Press [ after checking
number of BEFORE
REMODELING data.)

(Press [exg after checking
unbiased variance of .
BEFORE REMODEL-
ING data.)

(Press [ after checking
number of AFTER
REMODELING data.)

(Press [ after checking
unbiased variance of
AFTER REMODELING
data.)

(Enter significance level.
5% is already set, so
simply press [s.)
(Display test result.)

Here, itis determined that the number of customers has not been affected by the remodeling.
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{ Library start )

VARIANCE RATIO TEST FLOWCHART (RIGHT SIDED)

Menu 1 Menu 2 [[]Data input
New x1 data } ¥ Process . . N YES
. @ 2™ Data input W -
M End(E) NO
v M (D]Data delete
YES
G g <@
input
™| ([©Data clear NO
Process (N] N
- selction I_WJ__ Iy
O] Statistic display Data clear
—] First statistic
Number of data (5} display
display and input
Statistic =) -
display /
Unbiased variance —
yrosed e (. oy Statste,
presen
/‘L/ L)l Next statistic - YES
™ display
Number of data n2)
display and input -
Previous
/LI —®statistic display -
Unbiased variance? |y s,
dil;pll:y and input (V2) Menu 3 }* (1) Data input
tainput
Process . - YES -
/’L,,.,— selection 37| Data input '@y >
Significance level
disptay and input (a) (B)Data delete NO
Input of data YES -
f % | to be deleted Bconly?
Test i End (E]
diesT:Iz;;su (C]Data clear NO
Process (N] -
selaction

i www.Manualslib.com manuals search engine

L) Statislic display
I First statislic

"'} display

Statistic

(Y1 T
Data clear

i

=)

display /

Next statistic
display

Next statistic

Statistic
present?

display

Pravious

© 1@ 18

statistic display

L 4

YES
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VARIANCE RATIO TEST
(LEFT SIDED)

Performs hypotheses testing of ¢1? and 22 in two normal distributions N (x1, 012; where p1:
unknown, o1 : unknown) and N (u2, 02?; where g2 : unknown, ¢2% . unknown).

CALCULATIONS

An ni-size sample {x11, X1z---X1m) is taken from normal distribution N {u1, ¢12) and an nz sam-
ple (x2i, x2z--x2n2) from normal distribution N (u2, ¢2°). At this time, the critical region is
established on the right side of the F distribution in accordance with the F distribution of
the degrees of freedom (n1—1, n2—1) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : g12= g2?
Alternative hypothesis Hi: o12<o2?

The test is performed using

g; <F(l—a,m—1,n2—1) 0r gi >F(a,nz—1,m—1)
F distribution of degrees of freedom (n1—1, n2—1)
x1 © population mean 1
» 2 ;. population mean 2
a2 . population variance 1
g2? : population variance 2
a V1 : unbiased variance 1
V2 : unbiased variance 2
F(l—am—Tme—1) « : significance level
’ ’ Ve =(x—3%)2
n—1
OPERATION
6742 Test Ho ' oc18=¢e?2 Hi:eg18<ce2
input new data x:» [Y/N) 7_

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

(1 Y

1)

npu da | x .
| ete.Clear.List.End 7_

| t t
>lnput. De

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function.

| (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previcusly stored data. This operation also clears
statistics).

haded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Downl

L (Listy : Statistic display (for display of number of data items, sum, sum of squares,
‘mean, population standard deviation, sample standard deviation).
(or &9 ) scrolls to the following data item, (&) to the previous item, and (&
or [3) exits the statistic display and returns to the menu.

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2) N
(N] Test Ho c12=028 Hi:.c018<g2¢8

input new data xa (Y/N) 7

The display appears as illustrated above when the (N] key is pressed. Note that this display
is almost identical to the initia! display which appears immediately after entering library
operations. The difference, however, is that the question concerning new data input here
is for data items x2: through xzn:, while the data input being queried on the original display
is for data items x1: through xin1.

(1) Y

Same result as that produced by pressing (Y] in step (1) above. Note, however, that the data
being entered or corrected here is xa2: through xan:.

(2-2) N

t Ho:o12=¢e8 Ht:c18<¢g28 (Number of data
5 P display}

It

(N Te
ni

The display appears as illustrated above when the (N] key is pressed. The value indicated
for n shows the number of x1 (x1: ~x1n1) data currently stored in memory.

*ni=0: Test cannot be performed, so this should be corrected to the required data.

» Number of data input (folowing (Y] above)} and value of n differ : Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

* Number of data input {following above) matches value of n: Press [x.

When &< is pressed, a display similar to that above is produced for x2 (x21~xzn2) data
items. After confirmation and/or corrections as described in (2-2), press fxg to continue.

The following data represent the number of customers at a store before and after a recent
change in the main line of products. Use the data to determine whether or not the number
of customers has decreased since the change with a significance level of 5%.

1 2 3 4 5
NUMBER OF | PRODUCT A | 251 238 | 261 220 | 243
CUSTOMERS | proDUCT B | 241 268 | 224 | 230 —

= g 12<gp@

=gp8 H1
x8 (Y/N) 7.

aoc
P .

1
a _
1 (Select new data input)

v ==
Ear= 11 =X
S| W]

||+
[ A0
- all3
Om (e
[
— 0y
MX||=ro

)
,Clear.List.End 7.
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C Input data (x1)
clear data {Y/N) 7

Y Input data (x1)
>lnput.PDelete.Clear.List.End ?_

J Input data (x1) [EXET ‘menu
X177

251 g !ngut data {x1) [EXE] :menu
X17_

238 [xd 261 (=9 220 (g 243 [
Input data (x1) [EXE] .menu
X17_

Exe Input data (x1)
>Input Delete.Clear.List.End "7_

E Test Ho:s12=¢22 Hi!g18<ge?
Input new data xe (Y/N) 7?_

Y [nput data (xe) '
[ >lnput. . Delete.Clegar,.Llst End 7_

C Input data (xgz)
clear data {Y/N} 7

Y Input data (xz2)
>input.Delete.Clear.List.End 7.

1 Input data (xea) TEXE] :menu
Xe'P_

241 [exd lngut data {xe) [EXE] :menu
Xa?_

268 [ 224 B9 230 b
Input data [(xza) [EXE] :menu
X227

=2 Input data (xz)
>lnput.Delete.Clear.List.End 7?-

E Test Ho.oc18=g28 Ht:g18<gz®
ni= §

Ex Test Ho!g18=¢g22 Hi:g18<ge2
Vi= P35.3 ?_

fexg) Test Ho:¢128=g¢g28 Hi.c18<get
ne= 4 P_

(Exg Test Ho:g18=¢22 Hiicgi2<gae
Ve= 378.5833333 7_

(exe] Significance level al%]
o= -

(exe) Test Ho:oc128=gz22 Hi:c18<g22
Test Ho:o128=¢gg2 Hi:c18<¢0g2?2

: @.81889 > @.1517 : Accept

(Exe] Test Ho  0c18=¢28 Hil.c18<goeé@

ni= 65 7.

(Select data clear)
(Data cleared)
(Select data input)

(Enter first data item for
PRODUCT A)

(Enter remaining data
items)

' (Return to menu)

(Select End)

(Select new data input)
(Select data clear)
(Data cleared) .
(Select.data input)

(Enter first data item for
PRODUCT B}

(Enter remaining data
items)

(Return to menu)
(Select End)

(Press e after checking
number of PRODUCT A
data)

{Press [ after checking
unbiased variance of
PRODUCT A data)

(Press [ after checking
number of PRODUCT B
data)

(Press [exg after checking
unbiased variance of |
PRODUCT B data)

(Enter significance level.
5% is already set, so
simply press &)

(Display test result)

Here, it is determined that the number of customers has remained the same since the product

change.
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VARIANCE RATIO TEST FLOWCHART (LEFT SIDED)

{ Library start )

Menu 1 ¢

Menu 2

(D) Data input

New x1 data K7 Process . . ES
input selection ™1 Data input £ only?
| End[E] NO

¥ mbata colole

{nput of data > YES

New x2 data i P > g anly?
input to be deleted \/

(®] ®)Data clear NO

Number of daia
display and input

()

Unbiased variancel |(y/ )
display and input

¥

Number of data
display and input

k

Unbiased varianca2 (V2
display and input

k

Significance level
display and input

——

o}

r

Test result
display

53]

Process

selction

(L] Statistic display

First statistic
display

) J

Statistic

G

(o)
)

Data clear

display

IERR1ER

{E]

Next statistic
display

Next statistic

Statistic
present?

YES

display

Previous

statistic display

Menu 3 J*

Process

"

[I]Daf__iggg_t____,__-

selection

End [E)

Data input

YES

(D) Data delete

Input of data
& | to be deleted

=@V
NO

YES

¥

[Exgonly?
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(ClData clear

Process

NO

selection

{DStatistic display

First statistic
display

3

Stalistic

|

Data clear

@)
¢

display

Next statistic
display

Next statistic

Statistic
prasant?,

YES

display.

IR EIRE

Previous

stalistic display
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MEAN DIFFERENCE TEST
(TWO-SIDED)

Performs hypotheses testing of 1 and p2 in two normal dist'ributions N (u1, 2; where p1 :
unknown, o2 : unknown) and N (u2, o2 ; where p2 1 unknown, ¢2 : unknown).

CALCULATIONS

An ni-size sample (X1, X1z---X1n1) is taken from normal distribution N (#1, 0® and an nz2 sam-
ple (xa1, X2e---X2ne) from normal distribution N (u2, ¢2). At this time, critical regions are estab-
lished on both sides of the t-distribution in accordance with the t-distribution of the degree
of freedom (n1+n2—2) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Mo : p1 = p2

Alternative hypothesis Hi: pi=pe

The test is performed using

1.1 sl+.52) 2’
J (;1_1_'_112) (n1+n2—2

t-distribution of degree of freedom (n1+ nz—2)

n1+nz—2)

w1 © popufation mean 1 ue : population mean 2

%1 : sample mean 1 Xz : sample mean 2
51: sum of squares 1 S2: sum of squares 2
Ea Ea o2 population variance « : significance level
. =3 (x—x)?
_t(%,lmﬁ-nz—Z) 0 t(%,[n1+n2—2) S=2(x~%)
OPERATION
Test Ho:pi1=pg2 Hi:p1+pe
6750 input new data x1 (Y/N) 7

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additiona! data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

Yy

put data 1)
u

I'n t (X
>Input Defete.Clear.List.End 7_

The menu display illustrated above appears when (Y]is pressed. One of the following character
keys is then pressed to perform the corresponding function.

I (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
374 statistics). '
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L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
[@ (or &8 ) scrolls to the following data item, (] to the previous item, and (&)
or (=} exits the statistic display and returns to the menu.

E (End) : Advances to the test display (same as when N is pressed in the first step above).
(2) N

T Ho: = Hi-:
(N) i t new ga!’é; ig (Y,I’N;)”;pa

The display appears as illustrated above when the (K] key is pressed. Note that this dispiay
is almost identical to the initial display which appears immediately after entering library oper-
ations. The difference, however, is that the question concerning new data input here is for
data items x2: through xanz, while the data input being queried on the original display is for
data items x1: through Xin1.

(1) Y

Same result as that produced by pressing (¥]in step (1) above. Note, however, that the data
being entered or corrected here is xa1 through Xzne.

(2-2) N

t Ho:pgr1=gea H1ip1+pe {Number of data

(N Te
ni 5§ 7_ display)

It

The display appears as illustrated above when the (N] key is pressed. The value indicated
for n shows the number of x1 (11 ~X1ni} data currently stored in memory.

»n1=0: Test cannot be performed, so this should be corrected to the required data.

+ Number of data input {following (¥] above) and value of n differ : Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required. '

e Number of data input (following (Y] above) matches value of n : Press .

When [ is pressed, a display similar to that above is produced for x2 (x2:1 ~x2ne) data
items. After confirmation and/or corrections as described in (2-2), press [pg to continue.

The following data represent the results of durability tests on ten products, five each from
two different factories. Use the data to determine whether or not the quality of the products
manufactured at the factories differ with a significance level of 5%.

1 2 3 -4 5
DURABILITY | FACTORY A | 850 847 855 843 852
(HOURS) FACTORY B | 853 844 850 854 844

1 2

Hao: +
d P

a
{
t

v—||—-
—I3| |7
Joljow

ol |

pi=gpt2 Hi:'g
ta x1 (Y/N}
X
g .

t new
t datsa ) {Select new data input)
u Dei Clear.List.End 7.

t. e
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inuut data (x1}
clear datsa [Y/N) ?
Input data (x1]}
>lnput.Delete.Clear.List.End ?_
| Input data (%1} [EXE] .menu
X117
850 [exe Ingut data (xt) [EXE] :menu
X177
847 [exg 855 (xg 843 xg 852 b
lnput data {(x1) [EXE] :menu
X17_
(xg Tnput data (x1)
>lnput.Delete.Clear.List.End 7?_
E Test Ho:p1=pgz Hi1:pg1*pe
Input new data x=z (Y/N) 7_
Y input data (xe)
>Ilnput . Delete . Clear. . List.End ?_
C fnput data (xeg]l
clear datsa {(Y/N) 7
Y Input data (xe]
>lnput Delete.Clear.List.End ?_
| input data (xa) [EXE] :menu
XePa
853 [xg Ingut data (xe, [EXE] :menu
Xe?_
844 [x£ 850 [xg 854 b 844 [x
Input data (xz) IEXE]l:menu
Xer_
Exe) Input data (xe) _
>lnput.Delete.Clear.List.End 7_
E Test Ho:p1=ue2 Hi:pi1+pa
ni1= 6 7.
Test Ho:a1=pe Hi pg1+u2
g X1= B848.4 7_
Test Ho'igi1=pe Hi:pg1+pe
g Si= 85.2 7-
[Exg) Test Ho:p1=pe Hi:pg1+pe
ne= &5 %_
fexg Test pi=pa Hi:p1+p2
Xa= B48 7.
Test Ho:pg1=pe Hi:p1*%pe
ed Ss= 82 7._
Ex STenificance level al%]
e= 5 P_
(exs) Test Ho:rg1=ge Hi.gl+ge
Test Ho:p1=pe2 H1 pgr+pge
@.1344 £ 2.306 Accept
Exd Test Ho:.p1=xg2 Hi:pi1®pge
ni= 85 ?_

(Select data clear)
(Data cleared)
{Select data input)

(Enter first data item for
FACTORY A)

(Enter remaining data
items)

(Return 1o menu}
{Select End)

{Select new data input)
(Select data clear)
{Data cleared)

{Select data input)

(Enter first data itemn for
FACTORY B)

{Enter remaining data
iterns)
(Return to menu)

(Select End)

{Press g after checking
number of FACTORY A
data)

(Press [exg after checking
data mean of FACTORY
A data)

{Press [ after checking
sum of squares of
FACTORY A data)

{Press [xg after checking
number of FACTORY B
data)

(Press [xg after checking
data mean of FACTORY
B data)

{Press [ after checking
sum of squares of
FACTORY B data)

(Enter significance leval.
5% is already set, so
simply press <)
(Display test result}

Here, it is determined that the quality of goods manufactures at the two factories is equivalent.
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MEAN DIFFERENCE TEST FLOWCHART (TWO-SIDED)

{ Library start )

Menu 1 ¢

New x1 data
input

Menu 2

Process

(I)Data input

selection

End(E)

3™ Data input

YES

-

[exg) only?
\NO/

New x2 data ¥
input

L ———1

|

Number of data

display and inpul n1)

%

Mean displa =
and input g &2Y

%

Sum of squares
display and input S1)

Number of data
display and input

(r2

r'-"-—-_-—.-.-—

Mean display | -
and input (x2

—'__._________._.-

Sum of squares Sz
digplay and input

..._—-—""_'-_.-

Significance level
digplay input (a)

Test result
display

(D)Data delete
—-——"__'_'—_-F—d
Input! of data

4 | to be deleted

L 4

(€)Data clear

Process

selction
(D) Statistic display

| First statistic
display

Statistic

=®YES .
NO
@ roe
[
Data clear

(E=]

display /

Next statistic
display

Next statistic

Statistic NO
present?

YES

display

Previous

RER IR

statistic display

Menu 3¢

Process

(DData input
tainput

selection

End(E)

i Data input

[D)Data delete

Input of data
L to be deleted

[€]bata clear

Process

YES
[exg] only?
NO

YES
Exglonly?
NO

selection

[L)Statistic display

| First statistic
| display

3k
L.

Data clear

¥y

statistic display

Statistic (=] N
display / o
f@ Next statistic Statistic
display present?
L2 Next statistic YES
display "
_LQ.—JPrevious -
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MEAN DIFFERENCE TEST (RIGHT SIDED)

Performs hypotheses testing of x1 and u2 in two normal distributions N (1, ¢2; where p1 :
unknown, ¢2: unknown) and N (u2, ¢®; where p2: unknown o¢*: unknown)

CALCULATIONS

An ni-size sample (X1, X12---X1n1) is taken from normal distribution N (p1, ¢%) and an nz2 sam-
ple (x21, X2=--X2n2) from normal distribution N {(u2, ¢2). At this time, the critical region is
established on the right of the t-distribution in accordance with the t-distribution of the degree
of freedom (n1+ n2—2) as shown in the illustration when:

Hypothesis to be tested (Nuli hypothesis) Ho : p1=p2

Alternative hypothesis Hi: pi>p2

The test is periormed using

X1 —X2
>t (e, n1+nz—2)
fl S1+4 52 )
m +n2—2
t-distribution of degree of freedom (n1+nz—2)
1 population mean 1 gz : population mean 2
¥ : sample mean 1 Xz : sample mean 2
S1: sum of squares 1 Se: sum of squares 2
o? ; population variance « : significance level
a
S=>{(x—%)¢
0 t{e,m1+nz—2)
OPERATION
Test Ho:p1=p2 Hi pg1>p2
6751 input new data x1 {Y/NJ) 7_

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previcusly stored data, test by inputting each value.

1 Y

X1)

nput da ( '
v >inpu ete.Clear.List.End 7?_

ta
t.Del

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function. '

378
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ad.L

| (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics). '

L (Listy : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(@ (or &4 ) scrolls to the following data item, (f] to the previous item, and (&
or [} exits the statistic dispiay and returns to the menu.

E (End) : Advances tothe test display (same as when N is pressed in the first step above).
(2 N

Test Ho:g1=pu2 Hiigi1>pe
u input new data x& (Y/N) ?.

The display appears as illustrated above when the [N] key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library oper-
ations. The difference, however, is that the question concerning new data input here is for
data items x2: through x2nz, while the data input being queried on the original display is for
data items x1: through xim.

(2-1) Y

Same result as that produced by pressing (Y] in step (1) above. Note, however, that the data
being entered or corrected here is x2: through xan..

(2-2) N

t Ho:pg1=42 Hi1'g1>p2 {Number of data
5 7_ display) - ’

Il v

(N] Te
A

The display appears as illustrated above when the (N] key is pressed. The value indicated
for n shows the number of x1 (X1:~ Xxini) data currently stored in memory.

*ni=0: Test cannot be performed, so this shouid be corrected to the required data.

* Number of data input (following (¥} above) and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.

* Number of data input {following (Y] above} matches value of n : Press [exd.

When (&€ is pressed, a display similar to that above is produced for x2 (x21~Xznz) data
items. After confirmation and/or corrections as described in (2-2), press [ to continue.

The following data represent the results of tests on light bulb A which is more expensive
than light bulb B, but claims a longer service life. Use the data to determine whether or not
there is a difference in the service lives of light bulbs A and B with a significance level of 5%.

1 2 3 4 5
A | 890 880 920 870 900
B | 850 840 |. 870 855 860

TIME
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Test Ho.:p1=pe Hi . zgi>p2
input new data x1 (¥Y/N) 7_
Y Input data (x1) (Select new data input)
>lnput.Delete.Clear.LIst.End 7?_
C Input data (x1) (Select data clear)
clear data (Y/N) °
Y Input data (x1t] {Data cleared)
>lnput.Delete.Clear.List . End 7?_
I Ingut data (x1) [EXE] menu |(Selectdata input)
X17_
890 g Input data (x1) [EXE] 'menu |(Enterfirst dataitem for
X117 LIGHT BULB A}
880 [x2 920 &2 870 =g 900 [xg .
Input data (X1t [EXE] :menu |{Enter remaining data
X117 itemns)
[Exe Input data (x1) (Return to menu)
>Ilnput . Delete.Clear.List.End ?_
E Test Ho:pi1=pg2 H1_ pgi1>pe (Select End)
input.new data xe (Y/N] ? _
Y input data (xz2) {Seiect new data input)
>lnpuot . Delete.Clear.List,.End ?_ |
C Input data (xz2) {Select data clear)
clear data {(Y/N) 7P
Y nput data (xz) {Data cleared)
>lnput.Delete.Clear.List.End 7_
l Ingut data (xz) [EXE]:menu |(Select data input)
XaP_ -
850 [Ex input data {(xe) [EXE] :menu |(Enterfirstdataitem for
Xe7?— LIGHT BULB B)
840 x5 870 (¢ 855 [xg 860 (=
Input data {(xe} [EXE] :menu |({Enter remaining data
Xe?a items)
(exg) Input data (xe) (Return to menu}
>lnput.Delete.Clear.List . End 7_
E Test Ho:up1=gpe2 Hitpti>pe {Select End)
ni= 5 P_ . . '
Test Ho  pg1=gne 1 > — 1 (Press[exd after checking
s xio'ggp plliHtTHE Hiiwioue number of LIGHT BULB
A data)
xg Test Ho:p1=pna Hi:ipg1>pe {Press [xd after checking
Sr= 1480 T_ data mean of LIGHT
BULB A data)
Exg Test Ho:pi=pg2 HI: g1>a42 (Press [ after checking
ne= § 7. _ sum of squares of
LIGHT BULB A data)
g Test Ho wi=pa Hi:pgi1>ge {Press [ after checking
Xa= 855 7. number of LIGHT BULB
B data)
Exg Test Ho:a1=g2 H1.pg1>pe (Press B after checking
Se= 5@ 7_ data mean of LIGHT
BULB B data)
g Significance level al[%] (Press fxd after checking
a= B T_ sum of sguargs of
_ LIGHT BULB B data)
(Exg) Test Ho:a1=pe Hi:pt>pe (Enter significance level.
..... . 5% is already set, so
simply press )
Test Ho:pgi1=pg2 Hi:p1>pe (Display test resuit)
3.719 > 1.8686 Redect .
e Test Ho.pi1=g2 Hi.pgi1>pe
ni= 5 7?_

Here, it is determined that the service life of LIGHT BULB A is longer than that of LIGHT
380 BULB B.
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MEAN DIFFERENCE TEST FLOWCHART (RIGHT SIDED)

( Library start )

Menu 1

i Menu 2 (I)Data input

New x1 data 3
input

Process
selection

- ; YE.
i Data input (=€) only? S >

|H] End(E) NO
i (D)Data delete

New xa data Input of data YES

> 2 -
input 4 | 1o be deleted @nly/

N (C]Data clear ) NO
, Process (N] N
§ salction [
[L)Statistic display Data clear
i ] : J| First statistic
i Number of dala |, Y display
i display &nd input
Statistic [S=) o
i display l
; Mean display =
and input = B9 Next statistic Statistic
display present?
_&:]_ Next statistic o YES
Sum of squares S1) display
display and input !
I Previous
statistic display t

Numkber of data
display and input [\%2 Menu 3 [*

(JData input
Process

selection

3™ Data input ~=\@my -
Mean displa) =
and inpulp i €2 NO

[D]Data delete

%

ta delete
Input of data YES _
.""', i to be deleted Edonly? jt
Sum of squares
display :ﬁd neut %) End(®) [€]Data clear “NO
/J_/ Process (N} ' _
selsction [{? -
Signifi leval -
disptay gt [(@ ) (O Statistic display Data clear
First statistic
display

Test result

)

displa
piay Statistic (Sl=] N
display / -
o _@; Next statistic Statistic
display present?
¢ - ot YES
Mext statistic
| ™ diaplay -
Previous -
—™| statistic display
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sY4Yd MEAN DIFFERENCE TEST (LEFT SIDED)

Performs hypotheses testing of ut and u2 in two normal distributions N (g1, ¢2; where pu1:
unknown, ¢*: unknown) and N (u2, 0®; where p2: unknown, ¢2: unknown)

CALCULATIONS

An ni-size sample (x11, X1z2--X1m) is taken from normal distribution N (x1, 6% and an nz sam-
ple (x21, x2:---x2n2} from normal distribution N {n2, ¢%). At this time, the critical region is
established on the left of the t-distribution in accordance with the t-distribution of the degree
of freedom (n1 + nz2—2} as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : p1=p2
Alternative hypothesis Ht @ p1<pe

The test is performed using

X1—X2

< —t{a*ni+n2—2)

t-distribution of degree of freedom (n1+n2—2)

a1 population mean 1 uz : population mean 2
X1 sample mean 1 ¥z : sample mean 2
S1: sum of squares 1 Sz: sum of squares 2
02 : population variance o : significance level

S=3(x—x)?

—t(e,m+n2—2y |0

OPERATION _
T t : = :
6752 Iggut nengaéct; ﬁ? {‘W’Nﬁ”éfa

The display appears as illustrated above once the library is activated. At this time, either
Y or N should be pressed to perform the following procedures:

Y : New data input followed by test, additional data input, data edit, statistic check.
N: Test of previously stored data, test by inputting each value.

1y

nput data (Xx1) :
v >Input.Delete.Clear.List,.End 7.

The menu display illustrated above appears when (Y] is pressed. One of the following character
keys is then pressed to perform the corresponding function. '
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I (Input) : Data input (for input or addition of data).

D (Delete) : Data delete (for deletion of erroneous or unnecessary data).

C (Clear) : Data clear (for deletion of previously stored data. This operation also clears
statistics). N

L (List) : Statistic display (for display of number of data items, sum, sum of squares,
mean, population standard deviation, sample standard deviation).
(8] (or &) scrolls to the following data item, (§) to the previous item, and [&
or (2] exits the statistic display and returns to the menu.

E {(End) : Advances tothe test display (same as when N is pressed in the first step above).
(2) N

: Test Ho:p1=p8 Hi!pgi1<pe
(N] input new daicla ﬁa (Y/NJSr ‘Pf

The display appears as illustrated above when the [N] key is pressed. Note that this display
is almost identical to the initial display which appears immediately after entering library oper-
: ations. The difference, however, is that the question concerning new data input here is for
! data items xz: through xane, while the data input being queried on the original display is for
data items x11 through x1n:.

i 2-1) Y

Same result as that produced by pressing (Y] in step (1) above. Note, however, that the data
being entered or corrected here is x2; through xane.

(2-2) N

() Te
i

t Ho:p1=p2 Hripgi<pe (Number of data
5 7P display)

[N

The display appears as illustrated above when the [l key is pressed. The value indicated
! for n shows the number of x1 (x11~x1m) data currently stored in memory.

*ni=0: Test cannot be performed, so this shouid be corrected to the reguired data.
* Number of data input (following [¥) above) and value of n differ :  Confirm that some data
have not been omitted during the input or that two or more data items have been input
| together for a single entry. In either case, terminate the library operation. Enter the library
again and add, delete, or reinput data as required.
5 ' * Number of data input (following (Y) above) matches value of n : Press Es.
When fx is pressed, a display similar to that above is produced for x2 (%21 ~x2n2) data
items. After confirmation and/or corrections as described in (2-2), press & to continue.

The following data represent the results of tests on concrete samples. SAMPLE A is not rein-
forced, while SAMPLE B is reinforced. Use the data to determine whether or not the rein-
forcement actually makes the concrete stronger with a significance level of 1%.

1 2 3 4 5
STRENGTH | SAMPLE A 18 20 17 19 18
(kg) SAMPLE B 25 24 22 26 24

383

Downloaded ﬁm www.Manualslib.com manuals search engine


http://www.manualslib.com/

Downl

Test Ho:!:gl=gpe H1:p1<ue
input new data x'! (Y/N) 7_
Y Input data [x1)
>Ilnput Delete.Clear.List.End 7?_
C Input data (x1)
clear data (Y/N) ?
Y Input data (x1)
>Input.Delete.Clear.List.End 7_
I Tnput data {(x1} [EXE] :menu
X17—
18 [xg Ingut data (x1] [EXE] menu
X17_
20 [ 17 g 19 22 18 Exg
Input data (x1) [EXE]l:menu
X17-
G5 Tnput data [x1) _
>lnput . Delete.Clear.List.End 7_
E Test Ho!ipgi1=g2 Hi.pgi1<pez
input new data x2 {Y/N)] 7?_
Y Input data (xz) '
>lnput. . Delete.Clear.List.End 7_
C Input data (xe2)
clear data (Y/N) 7
Y Input data {(xz)
>Input.Delete.Clear.List.End 7_
| Input data (x2} [EXE]:menu
Xe’?P_
25 [exg Ingut data (xe2) [EXE] .menu
x27_
24 [Exd 22 [ 26 (x5 24 g
Input data {(xe) [EXE] :menu
Xa?_
(Exg] input data (xe)
>lnput.Delete.Clear.List.End %?_
E Tesgt Ho ' pi1=ge Hi.gi1<ge
ni= 5 7?_
Exg Test p1=gpe Hiipr<ae
X1= 18.4%7_
Test Ho:pi1=ype Hi:up1<pz2
Ej 51= 5.87_
Test Ho:px1=pe2 Hi:pi1<ye
&3 ne= § 7.
Test Ho:pgi1=pe Hi:pg1<pe
C] xe= 24.2 7
Test Ho:zg1=p2 Hi:p1<pe
xd Se= B8.87._ )
ET) Sienificance level «[%]
g= B 7
1 [ Test Ho:p1=p2 Hi1:g1<ue
Test Ho:p1=ype Hi1:p1<ge
-B6.93E <-2.896 Reldect
e Test Ho:pi=pg2a Hi:pg1<ge
ni=s - :

| (Select new data input)

(Select data clear)
(Data cleared)
(Select data input)

{Enter first data item for
SAMPLE A)

(Enter remaining data
items)

{Retum to menu)
(Select End)

{Select new data input)
(Select data clear)
(Data cleared)

(Select data inpuf)

{Enter first data item for
SAMPLE B)

(Enter remaining data
itemns)

{Return to menu)
(Select End)

(Press [ after checking
number of SAMPLE A
data)

(Press iexg after checking
data mean of SAMPLE
A data)

(Press [ after checking
sum of squares of
SAMPLE A data)

{Press [ex) after checking
number of SAMPLE B
data)

{Press [xd after checking
data mean of SAMPLE
B data)

(Press [exd after checking
sum of squares of
SAMPLE B data)

(Enter significance level)

(Display test result)

Here, it is determined that the strength SAMPLE B is greater than that of SAMPLE A.
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MEAN DIFFERENCE TEST FLOWCHART (LEFT SIDED)

Library start

U

Menu 1 ¢
y data

r
@
=
=

input

Menu 2

Process

(DData input

selection

End(E]

3™ Datainput

New x2 data
input

«if).

|
|

Number of data m)
digplay and input

F

Mean display | =
and input

\r

Sum of sguares
display and input S1)

j

Number of data

display and input [*P2

\r

Mean display =
and input (Z2)

|

Sum of squares
display and input (s2)

m

-—-'_"-_-‘
Significance levef
display input (a)

Test result
display

Al

{0)Data delete

Input of data
4 | to be deleted

(€)Data clear

Process

selction

{L) Statistic dispiay

First statistic
display

Statistic

[ExE only? YES
NO
YE
B only? S -
NGO
) .
A
Data clear
e

display

Next statistic

Statistic

v

=
display present?
_E.], Next statistic N YES
display
@[ previous -
~™stalistic display
Menu 3 [* E]Da-l'—a_'—h:—ppl_ild________
Process VES
NO
(oata delete__——
Input of data YES R
§ | to be deleted ExJonly? -
End (E)
[©Data clear NO
Process D) .
selection -
(D) Statistic display Data clear '
First slatistic
display
Statistic (Si=) .
display -
f[:i Next statistic |. Stalistic ~~NO
display present?.,
(BT Next statistic Jves
display
|| Previous .

statistic display
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- RATIO TEST (TWO-SIDED)

Performs test of hypothesis of population ratio p in binomial distribution B (1, p).

CALCULATIONS

An n-size sample (x1, x2---Xn) is taken from binomial distribution B (1, p). At this time, critical
regions are established on both sides of the normal distribution in accordance with the
approximate standard normal distribution N (0, 1?) as shown in the illustration when:
Hypothesis to be tested (Null hypothesis) Ho : p=po

Alternative hypothesis Hi: p=po

The test is performed using

| Zx—npo | >u(a)

«/ npo(l—po) 2 Normal distribution curve
po : population ratio
o : significance level
a a
2 2
0
a a
-(3) «%)
OPERATION
6760 Iggtm o Ho:p=po Hi:p+po
EXAMPLE

The crossbreeding of a certain type of bean should result in a ratio of 3:1 of yellow beans
to green. An actual sample reveals 310 yellow beans within a total of 400. Determine whether
or not this is equivalent to the 3:1 ratio noted above with a significance level of 5%.

(HINT: Test the hypothesis H:p=%)

0.75 (g Test He . n=po Hi1:.:p=pa (Enter probability)
n= @ ?_.
400 (e Test Ho:pb=po Hi:p=po 7 (Enter number of data
Ix= @ 7 items)
310 (&g Significance [evel al[%l] {Enter number of yellow
as B P. beans)
Exe Test Ho:p=po H1.p*DoO (Enter significance level.
..... 5% is already set, so
simply press [=g )
Test Ho.p=po Hi:p*pa (Display test resulf)
1.1556 < 1.88 : Accept '
Exg Test Ho:p=po H1:p+po (Beturntooriginal
po= @.75 7_ display)

Here, it is determined that the sample mixture is equivalent to the 3:1 ratio.
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RATIO TEST (RIGHT SIDED)

Performs test of hypothesis of population p ratio in binomial distribution B (1, p).

CALCULATIONS

An n-size sample (x1, X2---Xn} is taken from binomial distribution B (1, p). At this time, the
critical region is established on the right side of the normal distribution in accordance with
the approximate standard normal distribution N (0, 12) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : p=po
Alternative hypothesis H1i: p>po

The test is performed using

Zx—npo

> u(0)
J npo(l—po)

Normal distribution curve

pe : population ratio
o : significance level

0 u(a)

OPERATION
6761

A company has sent out 2,000 pieces of direct mail advertising printed in four colors and,
as a result, received 80 orders. In the past, direct mail has produced a response of 2.5%.
Determine whether or not the 4-color direct mailing was as effective as those in the past
with a significance level of 5%. -

Test Ho . p=po Hy p>po
po= @ 7P_

0.025 [exg (Enter probability)

adedwfgﬁ www.Manualslib.com manuals search engine

Test Ho :p=po H1:p>poO
n= @9 7
2000 [xd Test Ho . p=po Hi:p>po (Enternumberofdata
Ix= @ 7 items) _
80 fx Sienificance level al%] (Enter number of
a= B TP_ ) responses)
Exe Test Ho . p=po Hi: :p>po (Enter significance lev-
..... el. 5% is already set,
50 simply press [x] )
Testi Ho:p=po Hi!p>po (Display test result)
4.287 > 1.B45 Redect '
[exg Test Ho:p=po Hy p>po (Beturntooriginal
po= . @25 7. display)

Here, it is determined that the 4-color mailing was more effective than those in the past.
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6762 - ~RATIO TEST (LEFT SIDED)

Performs test of hypothesis of population p ratio in binomial distribution B (1, p).

CALCULATIONS

An n-size sample (x1, x2---xn) is taken from binomial distribution B (1, p). At this time, the
critical region is established on the left side of the normal distribution in accordance with
the approximate standard normal distribution N (0, 12) as shown in the illustration when:

Hypothesis to be tested (Null hypothesis) Ho : p=po
Alternative hypothesis Hi : p<po

The test is performed using

23X —npo

Y npo(l—rpo)

< —pyla)
Normal distribution curve

po : population ratio
o : significance level

/¢
—ulo) 0
OPERATION
6762 [ug Test ~_ Hoip=po Hi:p<po

A factory had a defect rate of 2.5% of products. After improvements in the process, a total
of 18 defective products were detected in 1,000 items. Determine whether or not the
improvements have caused the defect rate to decrease with a significance level of 1%.

0.025 [exd Test - Ho:p=po H1.p<po (Enter probability)
n= 0@ — .

1000 g Test Ho :p=pc H) . p<po (Enter number of data
Ix= @ 7_ items}

18 [xg Siegnificance level z[%] {Enter number of defec-
e= B 7 tive items)

1 (&g Test Ho:p=po Hi:n<po (Enter significance level)
Test Ho:p=pa H1 . p<po (Display test result)
-1.418 > B2.3286 . Accept

[Exg) Test Ho.:p=po Hi:p<po (Return to original
po= @.025 ?_ _ display)

Here, it is determined that the improvements have not produced a decrease in the defect rate.
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Y@4AV] RATIO DIFFERENCE TEST (TWO-SIDED)

Performs hypotheses testing of p1 and pz in two binomial distributions B (1, p1} and B (1, p2).

CALCULATIONS

An ni-size sample (x15, X12-:-X1n1) is taken from binomial distribution B (1, p1) and an n2
sample (xz2i, X2z---X2nz) from binomial distribution B (1, p2). At this time, critical regions are
established on both sides of the normal distribution in accordance with the approximate stan-
dard normal distribution N (0, 1%) as shown in the illustration when:

Hypothesis to be tested: (Null hypothesis}) Ho : pt=p2
Alternative hypothesis Hi: pt=p2

The test is performed using

2x1_3x2 p1 : sample ratio 1
ni nz > o Normal distribution curve . .
ul o pz : sample ratio 2
/ p(1—p) (%1.;.%2) a : significance level
[p =M] . a
n: +nz Fl o
_ (g) 0 (i)
OPERATION
6770 -r’;ESt@ - Ho:pi1=p2 Hi pi1+pe
1= o
EXAMPLE

The following data represent the results of a survey taken for a certain product. Use the data
to determine whether or not opinions differ according to gender with a significance level of 5%.

LIKE DISLIKE | TOTAL

MALE 260 140 400
FEMALE 180 120 300
Test Ho:p1 =pe Hi ! p1 +pa
ni= @ 7?_ .
400 9 Test = Hoipizpe Hiipiipe (Enter number of males)
IX1= _ -
260 (e Test Ho:pi1=pe Hi.pi1+pea {Enter number of males
ne= @ 7. - answering LIKE)
300 [x Test Ho:pi1=pe Hi:pi1+p2 (Enter number of
Ixe= @ 7_ females)
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380

180 B2

(el

Slgnificance level al%]

oao= -—

Test ‘Ho:pi1=pe H::pr1+pea

Test Ho:pi1=pe Hi:p1+pe
1.355 £ 1,898 Accept

Test Ho:p1=pe Hy . pi1+pe
n1= 480 7?_

(Enter number of
females answering
LIKE) '

(Enter significance lev-
el. 5% is already set,
s0 simply press e )

(Display test result)

(Return to initial display)

Here, it is determined that there is no difference in the opinions of males and females.
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677118 RATIODlFFERENCE TEST (RIGHT SIDED)

Performs hypotheses testing of p1 and p2 in two binomial distributions 8 (1, p1) and B (1, p2).

CALCULATIONS

An ni-size sample (x11, X1z---X1m} i$ taken from binomial distribution B (1, p1) and an n2
sample (xa1, X22---x2nz) from binomial distribution B (1, pz2). At this time, a critical region is
established on the right side of the normal distribution in accordance with the approximate
standard normal distribution N (0, 12) as shown in the illustration-when:

Hypothesis to be tested (Null hypothesis) Ho: p1=pe2

Alternative hypothesis M1 p1>pe

The test is performed using
zx1_2xz

ni n2

/p(l—p)(nll-i'n%)

[ 22Xl +2x2]
P n1 +nz

>ula)

MNormal distribution curve )
p1 : sample ratio 1

pz : sample ratio 2
« : significance level

a significance tevel of 5%.

0 ula)
OPERATION
T t ! = :
6771 n?5= 2 ?_HU pi=pe Hi:pi>pe
EXAMPLE

The following data represent samples taken of the same product manufactured at two different
factories. Use the data to determine whether the defect rate is greater for FACTORY A with

SAMPLES | DEFECTS

FACTORY A 600 15
FACTORY B 400 5
Test Ho '@ p1 =psz H1 :p1 >pe
ni= @ ?_
600 [exg Test Ho:pi1=pe Hi.pi>pe {Enter number of
IxXi1= @ ?_ samples from
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15 [xg Test Ho!pi1=pa Hi:pi>pe
ne= @ "?_ _
400 x5 Test: Ho:p1=pe Hi:p1>pe
: ix2= @ 7?_
! 5 [exg Sienificance level e«[%)
a= 5 P_
Exe) Test Ho:p1=pe Hi:p1>pe
i Test Ho:pi1=pe Hi:pi1>pe
! 1.383 <« 1.845 : Accept
(Exe) Test Ho:pi=paz Hi:pi>pe
ni= 600 7_

{Enter number of
defects) i

{Enter number of
samples from i
FACTORY B)

(Enter number of
defects}

{Enter significance lev-
el. 5% is already set,
so simply press [ )

(Display test result)

{Retumn to initial display)

Here, it is determined that there is no difference in the defect rate for the two factories.
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“Y&#3 RATIO DIFFERENCE TEST (LEFT SIDED)

Performs hypotheses testing of p1 and pz in two binomial distributions B (1, pt) and B (1, p2).

CALCULATIONS

An ni-size sample (x11, X1z--X1n1) is taken from binomial distribution B (1, p1) and an n2
sample (xa:, x2--X2n2) from binomial distribution B (1, p2). At this time, a critical region is
established on the feft side of the normal distribution in accordance with the approximate
standard normal distribution N (0, 12} as shown in the illustration when:

Hypothesis to be tested {Null hypothesis) Ho : p1=p2

Alternative hypothesis

The test is performed using

ZX1_2X2
n1 n2

[ra-vE+)

[p=2x1+2x2]

ni +nz

>ula)

Hi: p1<p2

Normal distribution curve

p1 : sample ratio 1
pz : sample ratio 2
a : significance level

ula)

OPERATION

6772

Test Ho:
ni1= @ 7?_

pi1=pe

Hi:pi1<psa

The following data represent the results of a survey taken in two areas concerning recognition
of a product. Use the data to determine whether the recognition rate is greater for AREA

B with a significance level of 5%.

KNOW DON'T KNOW TOTAL
AREA A 130 20 220
AREA B 160 80 240
Test Ho: p1=pa Hi1 :p1<pa -
n = @ 7_
220 [exg Test Ho.pi1=pz Hi:pi<pe {Enter number of data
Ixi1= @ ?P. from AREA A)

Dovvnlci)adg_. i om www.Manualslib.com manuals search engine
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Hi:pi1<pe

Hu:b_1'='pa Hi:pi1<pe

Hi:pi1<pe

t :
-1.682 <-1.645
t Ho:pi1=pe

130 xg Test
neg= @
240 [ Test
Ixe= @
160 Signif
@ p= B 7
xe) Test
Tes
Tes
& ' nr= 22

394
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(Enter number of .

‘KNOWSs) .

‘(Eriter number of data
from AREA B)

' (Enter number of . -

KNOWSs)

(Enter significance lev-
el. 5% is already set,
50 simply press B )

(Display test result)

(Return to initial display)

Here, it is determined that the recognition rate in AREA B is greater than that in AREA A.
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ding character code.

be displayed using the CHR$ function.
dicate the decimal value of the correspon

* Nothing is output for character codes for a character or function is not specified {indicated by a blank celi in the table).

= Control codes are indicated by parentheses and are not displayed.

* Characters which cannot be input directly can
* Values in the lower right corner of each cell in
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NOTE:

The special characters in the character code table below only appear on the dispiay and
are not printed out by the printer. When a LLIST or LPRINT command is executed, they are
substituted by the differently shaped printer characters corresponding to the respective charac-
ter codes. Refer to the pocket computer and printer character code tables and compare them

for further details.

Character Code Table

High-order digit ——

Special characters

- O 16 32 48 64 80 95 112 128 144 160 176 192 [208|224 240
2 = o | 1 |2|3|4a|s|6|7|8|0|Aa|B|C|D|E|F
8 o|o wil0|e|P| " |p|A]o|=|—|7]=|E|®
‘g 1 ey | 1| 1| A|Q|a qf1 | P F b@F‘H
S 2j2|0m | me [ 2|B|R|b|r |/ 2| T T|Y|A®| E
J 3!3 g|3|cls|e|s| |s|s |27 |F|D| B
44 |Gam s|alo|T|a|t[®a]. |T|~|¥O|B
5| 5| i) %|5[e|ule|ul@s |- |=#|+]2|®DF
616 (5 sle|Flvie|v|®e|z|r|=|2|0)n
717 | e 7le|wle|w|® 7P| ®|2|3|@I&
gl 8| ws ([8[H|X|n|x}els||o|x|u|@®) e
9|9 = ylelt|y|ifvlsle|=|7|/|0|@+
10| A| e * dzli|z|@+ | =2 n|v|®F
14| B | mome + KEkiE—.zb‘tD@?.
e @ | (=)< Lle|i]|i]e|n|v]|z]7 '7@/
13|D| ca (<’=)—=MJmI@X-:2-'\“©/
M E| (| (D) >NAn'-1at'7R"//
BLFL @D | (&) | /2|00 ¢.@\y‘}?°®/

* Characters marked with a circle (O} are available on the PB-100 series.

* Except for the special characters, all can be printed with the FP-40 and FP-100.

* To display characters that can not be input directly, use the respective CHR$ function.
Display “'£”
CAL mode:

Exa'm_ple:

CHRS$ (132) (xd or CHR$ (&H84) xg

BASIC mode:

396
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PRINT CHRS$ (132) &g or PRINT CHR$ (&H84) g
* The hatched parts in the table (hexadecimal FC ~ FF (dec:mal 252 ~ 255)) are used
mternally and therefore not defined.
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12-2 ERROR MESSAGE TABLE

E;’;; Error message Meaning Correction
1 | OM error a) Insufficient memory or system| a) Shorten program and check
overflow. array dimensioning.

b) Erroneous CLEAR statement | b) Check CLEAR statement value.
specification. ¢) Use RAM expansion pack.

2 | SN error Erroneous command or state- a) Check spelling of commands.
ment format. b) Check program input.

3 | ST error String length exceeds 255 Shorten string to 255 characters or
characters. less.

4 | TC error Formula too complex, Divide formula into smaller sub-

' formulas
5 | BV error a) 1fO buffer overflow. a) Set RS-232C baud rate to lower
value or set XON/OFF.

b) Line length exceed 255 bytes [ b) Keep lines 255 characters or
or 255 characters. less in length.

6 | NR error I/0O device not ready for Check connection and power switch
inputfoutput. of I/O device.

7 | RW error Error generated in /O device Check O device.
operation.

8 | BF error Improper filename specification. | Check filename.

9 | BN error Improper file number specifi- Check file number.
cation.

13 | OV error Value exceeds allowable calcula-| Check values.

tion result or input range.

14 | MA error a) Mathematical error such as Check expressions and values.
division by zero.

b} Argument exceeds allowable
calculation range.

15 | DD error Double declaration of identical Either erase previous array or use
array. a different array name.
16 | BS error Subscript or parameter outside | a) Check subscripts.

of ailowable range. b} Increase size of arrays.

17 | FC error a) Erroneous use of function or | a} Check argument values and
statement. statements.

b) lliegal command used in b) Check for statements that can
direct mode or program not be used in respective mode.
mode. -

c) lllegal command used in CAL | ¢) Check statements.
mode. _

d) Attempt to use undeclared d) Declare array using DIM
array. statement.
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Eg’:; Error message Meaning Correction '
18 | UL error a) Branch destination line num- | a) Check line numbers.
ber does not exist.
b) Input of statement without b) Always use liné numbers in
line number in BASIC editing BASIC editing mode.
mode. :

19 | T™M error a) Mismatch of variable type and| Check for illegal numeric assign-

contents. ment to string variables or string
b) Mismatch of READ staternent | assignment to numeric variable.
~ variable and data.
c) Mismatch of INPUT # state-

ment variable and data.

20 | RE error RESUME statement outside of Check RESUME statement location.
error handling routine.

21 | PR error Execution of command that Cance! password.
cannot be used with password
protected files.

22 | DA error READ statement execution when| Check READ and DATA
no data present. statements.

23 | FO error No FOR for NEXT statement. Check for matching of FOR and

NEXT staiements.
24 | NX error No NEXT for FOR statement. Check for matching of FOR and
NEXT statements.

25 | GSerror Mismatch of GOSUB and Check for matching of GOSUB and
RETURN statements. RETURN statements.

28 | OP error a) Attempt to access unopened | a) Execute OPEN statement.

fite. '
b) Aftempt to open already by CLOSE file and then reopen.
opened file.

29 | AM error Attempt to use output-related Ensure proper use of input-related
command for device opened for | and output-related commands.
input or vice versa.

30 | FR error Framing error detected by Check RS-232C connection and
RS-232C port. data transmission method.

31 | PO error Parity error or over run error a) Check RS-232C connection and
detected by RS-232C port. data transmission method.
Erroneous read from b) Adjust the playback volume of
the cassette tape recorder. the tape recorder.

¢) Attempt using the phase which
is opposite the current setting.

d) Clean the head of the tape
recorder.

398
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12-3 COMMAND/FUNCTION TABLE

COMMANDS

PASS
NEW (ALL)
CLEAR
FRE

LIST (ALL)
EDIT
VARLIST
RUN
TRON
TROFF
END
STOP
GOTO
GOSUB
RETURN

ON GOTO

ON GOSUB

IF ~ THEN ~ ELSE
IF ~ GOTO ~ELSE
FOR ~NEXT
REM

LET

DATA

READ
RESTORE
PRINT

TAB

LOCATE

CLS

SET

BEEP

INPUT
INKEY$
INPUTS
DIM
ERASE
PEEK
POKE
DEFSEG
ON ERROR GOTO
RESUME
ERL
ERR

INPUT/OUTPUT COMMANDS

DATA BANK COMMAND

: LLIST INPUT$ NEW # RESTORE #

LPRINT EOF LIST # WRITE #

; OPEN SAVE (ALL) LLIST #

| CLOSE LOAD (ALL) SAVE #

; PRINT # VERIFY LOAD #

; INPUT # READ #

| FUNCTIONS

% ANGLE HYPACS FRAC STR$

| SIN HYPATN ROUND VAL

| Cos EXP RAN # VALF

TAN LOG PI MID$

| ASN LN FACT RIGHTS

i ACS SQR NPR LEFTS

! ATN CUR NCR LEN

i HYPSIN ABS POL &H

! HYPCOS SGN REC HEX$

| HYPTAN INT CHR$ DEG
HYPASN FIX ASC DMS$
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12-4 RESERVED WORD LIST

@EABS FFACT @ON TROFF
ACS FiX OPEN TRON
ALL FOR OR
AND FRAC ouT MIVAC
ANGLE FRE VAL
AS (FIPASS VALF
ASC @GOSUB PBGET VAR
ASN GOTO PBLOAD VERIFY
ATN PEEK

MHEX$ Pl WWR | TEH

EBEEP HYP POKE

POL ©XOR
©CALC mIF PRINT
CHRS INKEYS$ PUT
CLEAR INPUT
CLOSE INT R AN
cLS - READ
cos EKE Y REC
CSR REM
CUR OLEFTS RESTORE
LEN RESUME
LET RETURN

@DATA LIST RIGHTS
DEF LLIST RND
DEFM LN ROUND
DEFSEG LOAD RUN
DEG LOCATE
DIM LOG ESAVE
DMS $ LPRINT SET

SGN

EEDIT @M1 D SN
ELSE MID$ SQR
END MOD STEP
EOF MODE STOP
ERASE STRS
ERL [@NCR
ERR NE W @TAB
ERROR NEXT TAN
EXP NOT THEN

NPR TO .
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SPECIFICATIONS

Model:
FX-850P/FX-880P

Basic calculation functions:
Negative numbers, exponents, parenthetical arithmetic operations {with priority sequence
judgment function—true algebraic logic), integer division, integer division remainders,
logical operators.

Built-in functions: _
Trigonometric/inverse trigonometric functions (angle units: degrees, radians, grads),
logarithmic/exponential functions, square roots, cube roots, powers, hyperbolic/inverse
hyperbolic functions, conversion to integer, deletion of integer portion, absolute values,
signs, coordinate conversions, factorials, permutations, combinations, rounding, random
numbers, pi, decimal-sexagesimal conversions, decimal-hexadecimal conversions.

Number of built-in scientific library:
116

Commands:
EDIT, LIST, LLIST, LOAD, NEW, NEW ALL, RUN, SAVE, VERIFY, ANGLE, BEEP, CLEAR,
CLOSE, CLS, DEFSEG, DIM, ERASE, LET, LOCATE, LPRINT, PASS, POKE, PRINT, SET,
TROFF, TRON, VARLIST, DATA, END, FOR~NEXT ~ STEP, GOSUB ~ RETURN, GOTO,
IF ~THEN ~ELSE, INPUT, INPUT #, ON ~ERROR~GOTO, ON~GOSUB,
ON~GOTO, OPEN, PRINT #, READ, REM, RESTORE, RESUME, RETURN, STOP,
LIST#, LLIST#, LOAD#, SAVE#, NEW#, READ#, RESTORE #, WRITE #

Program functions:
ASC( ), CHRS$( ), INKEY$, INPUTS, LEFTS, LEN( ), MID$( ), RIGHTS${ ), STR$( ),
TAB( ), VAL( ), VALF{ )

Other functions:
EOF( ), ERL, ERR, PEEK( )

Calculation range:
+1 x 1079 ~ +0,999999999 x 10% and 0. Interna! operation uses 12-digit mantissa.

Program system:
Stored system

Program language:
BASIC

RAM capacity:
FX-850P: Standard 8KB, expandable up to 40KB (including 3KB in system areay).
FX-880P: Standard 32KB, expandable up to 64KB (Including 3KB in system area).

Number of program areas:
Maximum 10 (PO through P9)

Number of stacks:
Subroutine: 96 levels
FOR~NEXT loop: 29 levels

Display contents:
10-digit mantissa + 2-digit exponent

Display elements:
32-column x 2-line dot matrix liquid crystal display
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Main components:
C-MOS VLS| and others

Power supply:

2 lithium batteries (CR2032) for the mainframe
1 lithium battery (CR1220) for memory backup

Power consumption:
0.04W

Battery life:
1. Continuous program execution: Approx. 90 hours
2. Continuous display of 5555555555 at 20¢ C (68°F): Approx. 150 hours
4.5 months when unit is used 1 hour per day.
* Note: 1 hour includes 10 minutes of condition 1 and 50 minutes of condltlon 2.

Memory protection battery:
Approx. 2 years (with main batteries installed)

Auto power-off:
Approximately 6 minutes

Ambient temperature range:
0°C to 40°C (32°F to 104°F)

Dimensions:
11.6 (H) x 193 (W) x 78 (D) mm
(1727 (H) x 75/8” (W) x 3” (D))
Weight:
1979 (6.902) including batteries.

Accessory:
Hard case
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BASIC COMMAND INDEX

A
BH . oot 155
ABS ..ot 137
ANGLE . ..o 129
ASC .\ 147
ASN/ACSIATN ... e e 131
B
BEEP . . eoeeee et 117
c
CHRS . .o 146
CLEAR . . oo 89
CLOSE ... teeieeeaeeeeenen 162
CLS + oot 115
o ]: D 136
D
DATA .« oot 108
DEFSEG . .. .o veeeeennnnneennn 125
DEG ..+ eeeeeeeeeeeneenn 156
| DIM. oo e 121
Y S 157
E
=01 PP 93
| END . .ot e e 96
EOF © oo te e 166
ERASE . . oe e 122
= AU 128
= D 128
| o 134
| F
FACT - vttt 142
| FIX « oo oo 139
FOR~NEXT....eoiirneeennn. 104
| FRAC o eeveve e eeeeenneenns 140
FRE « oo 91
G
GOSUB ..o ooreeaeeeneen 99
GOTO . e oot 98
H
HEXS . oo oooeeeeeeeeens 154
HYPASN/HYPACS/HYPATN. . . . ... 133
HYPSIN/HYPCOS/HYPTAN . . . ... 132
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1
IF~THEN ~ELSE/ _ .
IF~GOTO~ELSE........... 103
N7 L.119
INPUT . .. e 118
INPUT # . . ooty . 164
INPUTS . .o e 120, 165
INT e 139
L
I == 1P 153
LEN . e 154
LET . oo 107
LIST [ALL]............ S 92
LIST# e e 170
LLIST &t e e e 158
LLIST# oot 171
LOAD, LOAD ALL............... 168
LOAD# .o oo 172
LOCATE . .. oo 114
LOGILN . oo e 135
LPRINT . .t 159
M
MIDS . oot 151
N
1o = I 143
NEW [ALL]......«cooeieinnn.. ..89
NEW S e 170
] =1 = 143
(4]
ON ERROR GOTO.............. 126
ON GOSUB .. ... ovvieeeaann 102
ON GOTO ... o 101
OPEN ...ttt 161
p
PASS ..t e 88
=1 = =G 123
= 142
=0 24 124
=T | S 144
PRINT . oo 111
1= | N 2 163
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RAN ..o 141
READ .....oooiieeaannnnn. 109
READ# . ..., 173
REC ..ot 145
REM (") e 106
RESTORE ......... PR 110
RESTORE# ................... 174
RESUME .........covoeeneennn, 127
RETURN . ..o 100
RIGHTS ... 152
ROUND ........ooovveiinn, 140
RUN . ..o, 94
S
SAVE, SAVE ALL............... 167
SAVE# .ot 171
SET oo e 116
8GN . ..ot 138
SINJCOS/TAN . ..o 130
SAR ..ot 136
STOP ..., 97
1 148
T
| TAB oo 113
TROFF .. oottt 95
TRON ..o 95
v
VAL. oo 149
VALF © oo 150
VARLIST .. ..., 93
VERIFY ..ot 169
w
WRITE# ..o 175
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