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Forevord

Phis nunual contains easily comprehensible explanations an the aumeious

Tunctions of this computer.

The fisst fealure of this equipment s the fullness of its scientific functions

including statistical calculations, bcorporating many numeric functions atud

basic stati istics, this computer will enable you lo carry oul troublesome selentific

and technological caloulations as well s statistical calculations by simple opera
ton. In addition, more advanced caleulations can be made by using a BASIC

program, .

Fhe second feature is the “FUNCTION MEMO JRY”, which makes possible
Motane of numeric expressivng to ensble outputling caiculation results by
luputting the necessary nuineric values, By wsing this function, you can easily

Fuke numeric calculations withous any special BASIC program

The third feature is the “DATA BANK function,” which pexnits the use of this

tomputer a5 an “vlectionie memo pad” Unlike g paper meme pad which

requiies laborious effons later to put the individual entiies in ouler or selsieve
then, this computer performs such work guite simply.

As shown above, thiz compuler can be used oy a wide varfety of people —
persons who want to learn BASIC for the st tme, those whe alsady kaow
BASIC and want o make full use of this computer,

We hope that this manual will enable you to make effective use of this compiter

for many years to come,

Prior to Operation

This computer was detivered to you through CASIO's strics testing process, igh
level clectronics technology, and strict quality confrol
To ensuie a long lile for your camputer, piease ohierve the following precau-

Hong,

¥ Ulilization Precautions
® Sioce this compuier consists of precision electronic paits, do not disassemble
it Also do not apply an imipact 1o it by throwisg or dropping it, or do not
expose it to sapid temperature changes. [n addition, do aot store it in a place
fih high tenperatures or bigh humidi Wy, orinadusty place. When the con
puter Is utilized in fow femperatures, some times the display response is slow
wt dess nol operate. When sormal femperature condifivns are restored, how.
ever, the compurer operation wifl became nommal,
& Special cure should be taken aot (o datriage the compuirs by bending. For

ne, do nol carry i in vour hip pockei.

do not connect units othes than the FA-3. FAS SB4T and FPO125
tie conneciot poriion,

* Abthough the display sometimes hecomes fain while the buzrer i3 suu nding,
it s net @ malfunction. However, if the display becomes very faint, replace
the batleries with new ones 13 soon 15 possibie,

# Dvery bwo years, replace the balteries with new o even il the compuler i
net used. Do onot-leave exbiausied hattesies inside i because trouble may
occut due 1o battery feakage.

¢ Always keep the cap for the connector portion an piace. Remove it oply
when peripherals are 1o be connected (o the compuler

® 1f strong static electricity is applied 1o the computer, sometimes the FIC0EY
content ds changed, or key operation cannol be performed. To discharge
static electricity accumulated in your body, touch a metullic substance hike a

doot knob If this accurs, remove the batteries, then replace them apain.

® Always turn compuler power off before connecling peripherals,

& To dean the compaler, do not use volatile liguids such as benzipe or thipnes
Wipe it with a soft dry rioth, or a cluth dampened with a newtral detergent

solution

il



Froae to Opeafion

Do not tusn the power off duning progrant execution or operafion.
Since the compiter i3 made Up of precision electron parts, avoid dropping i
while & program is being executed; ntherwise the program execution may be
stopped of the memory contenis niey be chanpged,

e When s onillunction ocours, contact the store where the COMIPETEl way

purchaced ar g nearby dealer.

& Belore seeking scrvice, please sead #his manval agaies, cheek the power supnly,

check the program for logic errorn, ete.

® Note that the manvlacturer assumes no responsibility for any foss or claims
By third pazties which may arise through use of this unit,

& Note that the manufacturer sssumes no responsibility for any damsges
incurred as a result of data/program loss caused by malfunctions, repairs or
battery replogements, Records of wnportant date should Le prepared 1o

protect sgsinst such data/program lasses,
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Tu those who have nover touched
vomputer or are slready Tamibian
with compulers, i s recommended
that you fiest read this chaptes osre-
Netly. The quicker vou become
fanulize with the conflipuiation of
the computer the guicker you will

be able to use it o

jresiy,
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1-1 Names of Components
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{1 Display window

12y Alphabet kevs

{5 Shift key

(&) Display contrasi

{ﬁ} Function memory keys
® Function key

£7) Mumersl keys

(8 Decimal point key

& Exponent key

(6§ Execution key

48 Calculstion command keys
427 Counector for peripherals
{3 Power switch

48 Mode key

‘5§f Memo/search key

1-2 Funclions of Components

& Power Switch
When this switch s moved to the right, the power is furned on, and when it i
maved to the feft, the power is turned off.

& Shift Key {Red (8 Key)
If this key is pressed, the shift mode is selected (' [5) " is displsyedy and the
command or symbol printed above each key can be displayed. When it is pressed

again, the shilt mode is released and “ (5
from the alphabetical (STkey, it will be written as%d from new on in this

disappears. {Te distinguish this key

manual}
& Funciion Key {Blue[F) Key}

I this key is pressed, the function mode is selected (" (8] " i displaved } and the
function printed below cach key can be displayed, When it is pressed again, the
function mode is released and " 1§17 disappears - (To disgtinguish this key from

1

the alphabetical (Flkey, it will be written as 5 from now on in this manual.}

o Numeral Keys, Decimal Point Key, Calenlation Keys,
and Execulion Key

i

Eramine this key array carefully, ¥ is the same ag that of {:

Lo

an ordinary celeulator, sn’t 47 This part is used when the
four arithmetic calculations {addition, subtraction, muaiti
plication, division} are performed. However, the following

differences exist. The (3 (multiplication) and [ fdivision)

77777 S8l =
£ (executiony -key. This occurs because a computer uses an @ @

* (asterisk) for X and / (slash) for+, while the answer i . -
obiained by the [ key instead of the (5] key. =) E] [ ExXE }

P EEE
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For example, an operation is performed by an ordinary caloulator as 12 (%74 i addition, the alphabetical kevs have another use in the extension mode (When
(E3 ) 7050 5 (5 while this computer uses 12014 A 3 7050 560 - (2] is pressed, “"EXT" is displayed). When they are directly pressed, smalf alpha-
-

‘This computer can be used a3 an ondinary calculator ag betical characters are displayed, and when they are pressed after the b key,

shown above, When followed by the B key, one of the 55  pp g

o special symbols are displayed.
LU S S T S

numeral keys (€ to 8 ) can be used Lo specify a progiam
area from PO to P9 while theZl key is used for power 5, B4 pE = Extension mode funclions:

LAV S T S S A

caleslation (3% - x1y} and the (8 (5 8 {71 keys are g @ @ @ iy @ @ @ B gﬁ @
LI

used 1o enter relational operators {2, <, >, <} By Pz p3 =

oo o BIsIdDERDODM

ey
c = ggg /?\
] /5 - : ; ; - -
o* Alphabetical Keys, Space Key = o LK BHOEE NG E
B - . s - p . ' J—
L,Gj @ @ LZEE @ @ Functians provided when & key is pressed after the B3 kev in the extension
mede:
o . . .
sl EE WO LD Rl
s k4 Ll ¥ H & had H e
v 1 ] AR RI T N Ivm R e
@@@%ME@&JL@ s [l e Y e B e S e S s e Sl e W e S
O oa x s s % & &
Using these keys, commands are entered, ar programs are written. Fach of the i S s S v S s S cvvure S e T s’ g;;“} o I e
- B . - P . ® o I o] E [ ¥ 2
26 alphabetical keys from [B) 10 (%) funcijons a3 a2 memory (Tor storage joca- #
toensh To release the extension mode, press b7 again,
Also, the (A ~ (Elkeys have another functon, When they are pressed after the
Bikey, a symbol or BASIC commuand is displayed. This computer i3 provided with the bl key. When 2 ey is pressed after (= key,
Press the space key (g ) when a space is reguired. one of the following functions is diaplayed.

Example: =[]~ GOSUB, &[0~

Example: ({0

AL : { ¥ % : : . L D S O it S o N S S s SR s S v SR s S st
LR v S s S o S v SO s S opsc S e o T S M 005 TARM ASH AL AT LOG L OEEB gom
GORE TR GOI0 FOR TO MERT ¥ THEH  ERT ANS D3O D T DD LY Y OCTY OO Y
LSS i N s S 5 SN s Y s S e S s S S — HYF ABS BT FRAC BGH O RANE  SET O RNDL  DEGE Db
T SEMT CLOW DM LOAD save g7t = €3 € 0 O CD O3 €0 (o OO
(LU R 00 N St JO G E NS D s B e N Soe B A | VALD GYRE LEME BOW DATA  READ RESIORE B HERR

in the exiension mode, capifal alphabetical chasacters are displayed,

[}
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% E{;uzﬁ ey (=]}

his key is not used o provide an answer For caleulstion, but &5 used fur an
assigmnent statoment {see page 169 and for 3 condition in an 1T statcment
{see page 118}
Also, when this key is pressed after the Bl key, a % {not equal) symbol is dis-
played.

& Dxponent/Pi Key €{£} }

When this key is directly pressed, it s used o provide an exponent. For example,
operate DO ENEIEE for 123 X 10%. When an exponent js a negative
nismber, press the (=] key alter this key. For example, opente (i@ B HE I SHE
for 7.41 X 107,

When this key is pressed alter the ki key, P (ihe ratio of the chreumforence of 2

cirgle to its diametery is displayed.

& Anzwer Key { 28}

Whan this key is prossed after the b=t key, the result of manual or program el

cilation executed immediately before i {izsgiayed.

& Function Memory Keys { [n]loatkady
These kevs sre for the Function Memory., They will be described in detail in
Chapier 4,

& Cursor Movement Keys { 2510 )

These keys are used when correcting displayed characters. The cursor {77 blink-
ing in ihe display window} is moved tight »nd lefi by these keys. Bach time this
key is pressed, the cursor moves by one character. When the key is held dowsn,
the cursor moves continuousty through all of the chareciers present. When

£ ie pressed, the cursor moves to the left edpe of the display {the beginning

of the line) — LINE TOP function. When 5% 15 pressed, the cursor moves {o
the right of the last input character (e end of the line) — LINE ENIY funciion,

-2 Functions of Comiponents

# Memo Koy (b))
Pressed 1o use the Data Bank function. Also pressed for sequential recalt or for
recall alter prossing a specilied characier in the RUN mode {press B=llB)) or in
the input mode fpress k(E) |

e AL Clear Key (&2} ’

This key erases any display. Alse, if is pfcssmf when an ervor occurs, or when the
display blanks out by auto power off {see page 12). When a progra is being
executed, progran exccution is suspended by pressing this key.

& Deiete/insert Key {55 )

Phis key is used to delete s character where the blinki Ng CUESOT 15 pogiivned,
Aleer defetion, the characier to the right of the curser moves o the left, When &t
is pressed atter the bl key, the character where the blinking cursor is positioned

is muved to the right (o provide a space,

& Lngineering/Stop Key { ’k n )
£a

dleulation result or a numeric value displayed by a

When tiis key 15 pressed, a
PRINT statement is converied into an exponent display. When this key i3
pressed zn;\mi{:d;y? the o ;spia}fcd cxpf;,wrzf will deviease by 3 each time. The
YWhen pressed during program execution, §§1zs iempmam}f suspends program
exccution. When it fs pressed while characters are being scrolled, the display is
temporarily suspended. Excrution is resumed when the & key is prossedd,
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® Mode Key { bl
When specifying a computer mode or an angie unit, use this key in combination
with [, &~ &5,

f2 KT This turns the key input buzzer sound on and off, When the
' buzzer is on, the "BUZZER" symbol lights up oa the display.
[ =R The "RUN" symbol is displaved for manual and program calewls-
tions. {KUN mode)
fedd)ere The “WHT” symbol is displayed for program wzj%.'irzg, checking

and editing. (WRT mode}
foli @)oo The "TRACE ON” symbol is displayed for execution of tracing,

(For details, see page 713

Pdl3h et When the “TRACE ON” symbol is displayed, the execution trace
mode is canceled and “TRACE ON™ disappears,

bl oo The "DEG” symbol is displayed specifying “degrees™ as the angle
uail,

o e T The “RAD” symbol is displayed specifying “radians” 2s the angle
un,

s} - The “GRA” symbol is displayed specilying “grads™ as the angle
it

B Zr e The "PRT ON" symbol is displayed and printer output is possible
when a printer iz connected to the compues,

S When “PRT ON" is displaved, the printer oulput made is can-
celed and “PRT ON” disappeas,
Eei(@]ooos The ™ El]” symbols light up to indicate thal the MEMO [N

mode s specified. This mode permits memo dats input to the
DATA BANK. (For details, see Chapter 7.3 To cancel this mode,
press besdd)

-2 Functions of Componer s

& Display Contrast Control
When the display is dark or faint, depending on the battery condition or display

view angle, adjust it by moving the control located on the left side of the
compies,

Yo increase the display contrast. tura the control in the direction indicated by
the artow. To weaken the condrast, tum i in the cpposite direction, If the con-
trast s Uil weak even alter the control is at jis highest-contrast position, the
batteries have probably run down, If so. replace the batteries 33 soon as pussible.
(For battery replacement, see page 1.}

# Connector for Peripherals

Use this connector {1/0 port} for connecting to optionally available peripherals.
Wlen a printer is 1o be used, connect on 1he FI-128 printer or $B-47 interface
pack {for connecting the computer and FP-40). When 3 fape recorder is 1o be

used, connect it with the cassetie inteiface FA-ZorFa-s.

, .
H H

v —

o
&_

Do nol insert enything except the FP-125 SB42, FA-3 or FA-L, When any
options are not used, always cover (he connector with the connector sover
supplied,
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& ALL RESET Butten
This button is located on the back of the unit. I this button is pushed with 2
vointed object when the power is on, the computer will be reset to the staie

where no specification or no input s performed. This operation may be used
when the compuiar is in locked state due to sirong stutic elecineiiy. Coution iy

required since all programs snd date will be lost i pushed,

L]

Hen EL Y
#

!
ALL RESET Button

-3 Power Supply

2% Hemove the batieries.

The power supply systers for the computer is divided into the main power
supply (two CR2ZO3Z dithiven batteries) and an auxiliary power supply for
memory backup (one CRIZZO lithium battery), If the display contrast remains
weak even after adjusiment (see page 9), replace the batieries ag soon as possible

because they are becoming exhausted.

Mate:
Be sure to replace the hatteries every two years repardless of their use in ordet to

prevent the chance of malfunction due to battery leakage.

 Batiery Replacernent

Py Bwitch off the power supply and remove
the rear pancl afler removing the two

SOTEWE,

Rlain bBatteries:

Hemove the batiery cover alter loosening

the sorew Wy,

Auxiljary batlery:

Hemove the battery cover after toosening

the screw (. m
3} Bemove the exhausted batieries. {They can m%j

be removed eusily by tapping the batrery Serew @)

compartment  with Hs opening  facing
downaward}
43 Wipe the surfaces of new hatieries well

with a dry cloth belore inserting them with

the w1 side up,
53 Press the batierics down with the baltery cover and slide the cover 1o close
‘the battery compartment.

6} Replace the screws on the rear panel and switch on the power supply.
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& Auxiliary Batferies

The auxiliary bastery is for memory backup. This battery remains in operation
while the main battery is being replaced, thus preventing the program and dats
from vanishing.

Bear in mind that if both the main and auxiliary batieries are removed at the
same time, the program and data will vanish. If the main and auxilisry batteries
st be replaced st the same time, press the ALL RESET button with a pointed
object after switching on main frame power supply.

Naoies:

I. Frequent use of the buzzer shortens batiery life,

2. When replacing the main batteries, be sure (o replace both at the same time.
3

2. Never throw batteries into 2 fire. It will he dangerous as they may burst.

- Care should be tzken to ensure that battery polarity{ 4, =~ }is correct.

Keep batreries our of reach of chifdren. If swallowed by accident, consult g
doctor unmedisrely,

2 Auto Power OfF

This 15 an sutomalic powersaving function designed (o provent waste of power
when a user forgets to switch off the power supply. The power supply is auto-
matically cut off in 6 minutes upon completion of operation {except ditrlng
program execution]) or wpon key-input wailing state following execution of an

ANPUT or PRINT statement.

1n such a case, power supply can be resumed by turning the power switch off

and then on again or by pressing the g key,

Mote:

Even when the power supply is cut off, variuble conlent, program content and
DATA BANK content will be retained but mode specifications (CWHTY,

TUTRACE ONT, "BRT On™, eic.} will be initjalized _{;fmmedi:iiaiy;{wr_iami;]g

the power on),

-4 RAM Expansion Pack

The standwrd free area {2rea where programs and daty can be written} has
7520 bytes and 26 vatiables, but it can be expanded (o a maximum of 15717
bytes by installing the optionally available RIP.E RAM pack,

The cxpanded area an be wsed in entirely the same way as the standard areg

& How fo Install the RAM Pack

< Preparations >

In view of the possibility that the internal circuitry of the RAM pack might be
destroyed by static electricity, touch a metallic substance like 2 door knob to
discharge the statie eleciricity accumalated in your body before vou handle
the pack.

< Procedure >

Py Switch off the power supply. (Power Socke!
switch -~ OFF} :

2} Lovsen the two screws provided on
the rear panel of {he main frame and

remove the panel

3} Iosert the HAM pack into its compErts

ment and tighten the three scrows

"Never touch the conpector portion
of the RAR pack or the POR paid
portion of the computer hody.

43 Tighten the screws on the rear panel.

.L‘-E:'“ - j - i s
5} Switch on the power supply and press the ALL RESET button with a pointed
shieet,
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e Aflter installing or removing the RAM pack, be sure (o press the ALL
RESET hutton with 2 pointed object. 1F the ALL RESET button s not
pressed, the memory contents may be changed or a meaningless display
may be shown,

& Use care not to allow the connector portion of the pack oy the PO pad
portion of the computer body to become dusty or dirty, and avoid geiting
fingerprints on therm as this will cause poor contact,

® Be sure to place the removed pack in its case and store in # location where
it is nof subject to dust or dirt.

Oine must at least operste the com-

-pter to become familiar with the

unit, Even i vou operate some.
thing wrong, the machine will not
be broken. Since practice makes
verfect, as the provert says, begin

practising simple eperations,




2-1 Let's Operate the Computer

Try the computer and see how it works,
First slide the power switch to ON, and the following display will appear,

SR FER s DEG

Feady PG

First erase this display. To do 80, press the bd key. “Ready P8 will vanish. Then

- will begin blinking at the left end. This i called the “curser” and indicates
the starting point for character writing.

BUFTER BUR DFG

f,e
; ‘:m

The state in which this cursor is blinking is calied “key-aput wailing state™,
namely, the blinking cursor indicates that the computer is warting for a caloula

tion or 2 command, The cursor is ustally indicated by 2 blinking “-", but a3
characters are writien continvously, it sometimes changes (o s Blinking « B .
Un this computer one lise consists of up to 61 characters. The “ E " wymbol
appears as a warning signal when the number of writlen characters exceeds 55,

"BUZZER”, “RUN and “DEG” will probabiy appear at the top of the display.
These are called miode displays and indicate the state of the computer, “RUN
indicates the RUN mode in which manual caleulations and program execution
can be perfonned. “BUZZER” shows that the buzzer is on. The burzer beeps at
each key input. “DEG" shows that the angle unit is the degree. ln addition,

‘other angle units are the radians (“RAD" Hghts up), which is specified by press-

ing koS3 | and the grads ("GRA™ Hphts up) specificd by pressing RRlE] | e
careful about these angle units when handling 3 trigonometric function, inverse
trigonometric function or coordinate transformation. Once an angle unit i
specified, it remains in effect even when power is switched off,

The other modes displayed are the program writing mede (“WRT” lights )
specified by pressing (1], the trace mode (“TRACE ON" Lights up, see page

&V Lets Opergte the Computsr

71} specified by pressing €3} | the printer output mode ("PRT ON fights up,

see page 80} specified by pressing 5571, the MEMO IN mode for the DATA
BANK function (555 ()™ light up) spectiiad by pressing 591725 and the sx.

You will learn these as you become familiar with the computer.
Now actually press the keys 1o display the modes. If 2 confusion has arisen in
mode display, switch the power supply off and then on again.

First try a simple caleulution.

Examnple:

P23+4+458 =579

T
i z .g;,:‘%&“s‘ug‘};‘m

Then pressad instead of (£l to find the answer.
|5

fed 577

The calealation is as simple as with an ordinary caloulator, st it?
Mow make a caleulation inctuding both multiplication and addition.

Example:
BAXE+ 18 =181

Here it is assumed that 24 has been inpul by mistake instead of 11,
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Yau notice the mistake, but dop't worry. Press the cursor movement key ( 1)
and bring the cursor 10 the wrong numersh,

S N D

Then press the right key (33,
@ 335 1E

MNow the caleulation formula has been corected, Find the answer,

& BE

As shown above, when a mistake s noticed during the Input prosess, i can be

easily corrected by using the cursor movement keys, However, when a mistake i

noticed after the 653 key hay been pressed, start the ealsulstion again from the

beginning.

Now write characiers using the alphabet keys.

These keys are arranged in the same manner as on typewriters (ASCH areange-
ment.

Firgt write capitals,
Exampie: Input A B, C X, Y and 7.
Fist input A, Band C.

(AYEIE)

Then input ¥ ¥ and 7.

21 Lat’s Operare the Compurer

Next, insert a one-character space between ABC and XY Z. Bring the cursor 1o
the position of X.

R Cfﬁ?fi

The gursor and X blink by surns,

Make a onecharacier space.

To mser! 2 space belween charscters in this manner, place the cursor where the
space #s 1o be inseried and presspeling . When desiring to jnser! sume spaCes,
keep this key pressed after the = key.

‘This computer is capable of displaying small lecters and special characters in
addition {0 purmerals end capitais. For displaying these characiers, use the exten-

sion mode. See pape 5.

Examnple:
Display the small tevtersa, band ¢,

First speaify the extension mode, o
peet - EXT lights up,

BIFTER FEY gty BEG

13

Theninput A Band C.

#uties eat fifts ORG

| &b

Example:
Display the marks 84 %
Since the computer is already in the extension mode, just press each of the

relevant key after pressing the b3 key.

sasrren ¥5t e 200

shedded
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CHAPTER 2 Manust Operations

Example:
Uisplay the symbols T
Press keys as shown below in the exlension mode;

WEEFOR g B BEG 1

TR EL L 1Y IR0

Since the above marks and symbols are available, they inay be used for varipus
purposes. To cance! the extension mode, press £ again and i?ikéf CEXT symbol
disappears,

Now we believe you understand key operations. While you are practicing key
operation, “Error 2 may be displayed and the pressed key locked, This is not
& trouble but 3 message that the wrong operation has been performed. It is there.
fore calfed the “error message.” In such a case, press the (g key. Then the error
muesszge will disappear and the computer witl become operable again. There are
several Kinds of such erroy messages. For details, see page 68.

2-2 Begin with the Four Arithinetic Operations

Try simple caleulations. Bear in mind that there s = priorily sequence in opera-
Hon, Le., multiplication and division (ake precedence over sddition and sub-

traction.

Example |
Fi4+4 . 5-53= 755

{peration

REEEEEEEEE |~25.5

*From here on, numerals will be no longer placed in boxes.

Example 7:
SO {12} +{—2.5)= 768 &
Operation

SIS 20712 . 56 |z

L
T

E3E

ot

)

*in the case of 2 regative nuimieral, press the & key before pressing the numeral
key.

Example I:
THE~ 4 X5=15
iperation

THIBL4EIG 0

*Multiphications are executed first, fellowed by subtraction.

Example 4
(452 0™ ) M (2 3% 10 e ey 01025

Uperation

4.50750=2. 3078 [ -0, 61025

* Forexponent display, input an expanent after pressing the (1) key.

.,
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CHAFTER 7 Menual Operstions

In addition to the eaiculations as shown above, alpebraic caleulations using varia-

bles are possible with this computer. These caloudations sie convenient when 1

cerlain value is used repestedly,

For example:
2 xth
4x+0
G+ 7=

i

i

If the value of x in the above calvulations is 123456, it is troublesome to press
the same numeral keys repeatedly. A luborsaving method Tor such ealeulations
is algebraic caleulation using a variable. Use variable X

First assign 123,456 to the variable X,

Where f2)does not mean “equal,” but “assignment of the right side to the lefi

side.” Now start calculation,

Hepetitive caleulations can be made as simple as this when a variable is used.

This computer has 26 variables from A 1o 7, which makes possible storage of
numerous values,

i the above examiple, the value of the vartable X i constant while caleulation
formulas differ.

Please note, in 2 calcwlation where formulas are constant and the value of the
wvariable differs the computer works in a dilferent way, For example, in a calcula-
tion of g formula 3 x + 5 = where x varies from 123 10 4546 16 THS the Compuies
uses 3 function 1o store numeric expressions {calculation formulasy, This will be
deseribed in Chapter 3,

2-3 Calculation Nofes

® Priority Sequence in Calculation

As mentioned in the preceding section, caluulstions are sublect to the rule of
Cpriorty sequence” {irue algebinaic logic) which requires that multiplication and
division fake precedence over addition snd subtraction. This computer auio.
matically judges the priority sequence, You simply input s numeric expression
and the correct answer wil! be displayed.

Here is the pricrity sequence in & caleuiation:

i3 Functions {sin, cos, tan, eic.}

21 Power (1}

3¥ Multiplication &k, division ()

41 Addition (4}, subtraction {7}

Caleulations are performed according to this priority sequence, When calculs-
tiong happen to be equal in the prionty sequence, priority is given to the caloula
ton on the left I there are parentheses, top priorily should be given 1o the
pareptheszed caleuiation,

Example: A I HSINIITHIZY Y 2 =2 ,75

[ E < S |

w Nuwmber of Input/Output Digits and Calculation Digits

The range of input values (number of input digits) acceptable to this eomp e
is 12 digits for a mantissa and 2 digits for an exponent, The same pumber of
dipits apply 1o internal calculations.

The displayed range of a valve (number of output digits) is 10 digits Tor 3
mpntissa and 2 digits for an exponent,

Example:

11234567891 26
1234567891208 1006
1234567891204 -10809

£



2-4 Function Caiau&;tioﬂs

This computer is capable of perfonming funciion caloul

fuur arithmetic ¢

sperations.

ations in addilion fo the

The fupctions can be used in a progeam, but manual operation is described here,

This computer is provided with the following functions:

] f .. . .
m?:?é:ﬂ Format Function and input sange .
Trigonometric | SIN {Numeric sin PRE < 14407 {Bn rad 14600
funciion expression}
¥ herealter X
COS X} oty IXT < 1440° (8 rad, 1600gma)
TAN (X} fan PXD < 14407 {Hw rad, LElgra)
except when 1XI s odd multiple of
0 (n/2 rad, 100gr2)
inverse ASH (X} sin”! g 1907 < ASN ¢ 907
trigonomelyic {yad: i} < ASH < ufl,
function gra: - [OD £ ASN £ 100
ACE (XK cost i | 07 g AUS < 1807
frad: < ALS Lo Era g Ars < 200;
ATH (X} tan™ ~907 £ ATH < 907
frad: ~a/} 5 AT £%f2,
gra: = M0 5 ATN < 10y
Hypsrbolic HYPSINI(E) sinh PR 230, 7585097
Tunction HYPCOS) cosh IR g 230021585092
BYPFTAN (X} tank A A
Inverse HYP ABN (X} sink! [ UXP < B ¥ 0%
by perbolic HYP ACS 1) wosh™ | 1 g X < %%t
function BYPFATH OO tash™t XL
Square root SO (X} Jxm X >4
Cube o CUR (X} Hx B T
Power KK x¥ ¥ < ey opptural muonber
Exponeniial EXP () £ -1 X & 23 I5H5097
funciion

4 Funciion Calcutations

- Mame ¢ ! . .
!‘ i ;z“iéssg Farmat : Function and input range ""'!
— — B S
Cammon i(‘;gmx X =14
fogarithm
Maturai LN (X} log,x LA
logarithm
tatiger INT (X} {x} Glves maxbmum integer not exceeding
X fequal to Geussian Ninction Fxi:
Fraction FRAC (X} FRAC | Sives decimal portion of X
Absobule ALS X ixt Gives sbinkute value of ¥
valie
Sign SGH (X3 SETE X Pwhen X =0
{f when X = ¢
=P whes ¥ < 0
Hounding off | BND X, Mumber BRI Gives the value of X which i restiredesd
ol digig® off st the specified digir
NMumber o digitsl « 51065
Kandom RAN # BAN # | Generatesa i O-digit random nunber.
sumbers 8 RAN g <
. e - SRS PO . . i
# " " Gives approximate value of ratin of circle |
circumiberence to diameter. ,J
Drecimat — DhES (X" DMS3 ¢ ¢ Converis decimal number ghven 2z ;
sexagesimal X into sexsgesimal character siring
CONVErSinn in degrees, minutes and serapds,
IXi< 100
Sexapesimal - | DEG {deg. fomin. | DEGH DEG{x, », 2= x + »/80 4 1/ 1600,
decimzl {500 ]13* FOEG (x, p, 23 < 10190
CONVELSIon #
Decimal - HEXS (M HEXS {1 Converis value of ¥ inro 4-digit

hexadecimal

COTTVE TSI

hexadecinal charscrer Slring.
=32769 < X < £5518




CHAPTER ¥ AManuas! Oparations

Mame of - - :
; 8 and input ra
fupction Format Funclion and input range
Hexadeohnal At Hesadecimsl § &Hx Character string conteins hexadecimal
—~ decimal character siring rumber within 4 characters
CORVEFSION
Factorial FACT (X xt g X < 690 and positive integers
Permutation NPE (a, b* nfr 83 v 3000
{0 and positive integer)
Combination | NUR (n, 1* ndr HE R R i
{0 and positive integes)
Rectanpuiar POL UK, Yi° PO SIS SIS SRl 1 (LA T S A S A ¢
~e palif X, Y mumeric ¢is given 43 2 fenction value Tor assigne
cooydinate EX [ ESSIONS ment To varinble X while value o ¢ is
transformatinn gosigned 1o variable V.
i Polar — REC(r g3* RECE | 82 < HH™ 1 < 1440° (8a 1ad,
sectangular 7, & numeric 1500 peas
copidinate SR preazinns Cives x as 2 Tunction value for s
trznsiormation ment 1o variable ¥ winle valuz of y i3
assigned 1o varisbie V.
MNote:

in thve case of asterisked funclions, parameters must be parenthesized.

*Certain combinations or permutations may cause errors due 1o overflow

during internal caleulations,

2.4 Fuhction Cslewletions

Now perform caleulations by using functions, Frequently used functions can be
input at one touch of the respective function keys,

® Trigonometric Functions {sin, cos, tan} and Inverse Trigonometric Funciions
fsin ', ros”! tant

When using these functions, be sure t speeily the anple unit (degrees, radians,
prsglsh,

Example;
sire §17 34567 = 0.2130075200

Gperation:

21 {Angle unit degrees {DEGYH
By 17 . 34566 (B, 21ZaaTarn ]

Example:
2o dl” X ocosb5 1T = 8 5854345575

Operation:

Operation:

R I T

Example:
cca{%rad} = {5

Oneration:

=

f=ot]
w3
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Example;
cos 4E = 07853981634 rad

Operation:
Boefied bl ot Bl 217 2 e, ) P TERTAS 1R
Example:

tan{ ~35gra) = —0.612800788
Bedl©] (Angle unit: grads (GRA))

Enlsad (5] 3 BE) | -H el SERETES]

® §§yper§wh€ Functions {sinh, cosh, tanh) snd Inverse Hyperbalic Functions
{sinf™! cosh™, tanh!}

In the case of these functions, press 57 and then press the same keys as in the
case of trigenometric and inverse frigonometric fanctions.

Example:
sinh(—%) = —2.301298902

Operation:
e N e AV = RN i’: A R TR
RS R e

Example:

sosh ' 1.5 = { 8624236501

Giperation:

e e N LHL FEZ4ETR50]

® Logarithmic Functions (log, In), Exponential Function {¢* ) and Power Fune-
tion {27}

Example:
logl 23 = log. 1.25 = §.0B990511144

Uiperation:

o, HES9G5] 1144

24 Funerion Caleularions

Example:
InS¢ = fop. 50 = 4§ 40930867
Operation:

R o 06

Example:

oF = 140 4131501
Oiperation:

57 5 (142, 4171591
Exampl

123 = 15129
Operation

12 38 260 (15129
Example:

§230 = 1BR08GT
Oneration:

12 350k 36 CISEREAT
Example:

1077 = 16 98743557
Orperation:

TOfwled 1.2 350 [ 16, 980458872
Example:

5.677 = 57 58143837
Operation:

5.6k 2 . 3 | SI.58143877
Example:

1230 = I3 = 1.98B647795
Operation: _

Y ’3{;_.:5_)( )E;.wtj‘ 1717 wjri}f. P 3}, R S




30

‘Example

-

“ CHAPTER 7 Manuval Operations

# Other Functions (v/ .4/, SGN, RAN#, RND, ABS, INT, FRAC)

DT 4+ /Y = 385008154
Operation:

G} S 2 [ o B

E___
-
Ty
DR
iyt
: 5
I
oot
Lh
L

if

Exampie
YT =3
Gpermtion:
R 2 76

Example

Cenversion into signs {positive number = |, negative number = - [, § -+ 0}

Operation:

Generation of random numbers (0 < RAN#< ) pseudorandom number)

Operation:

fo 1'%3@‘“3

T
EH,Hfﬁ‘ﬁ%gf

{This value is nog necessarily {Eix;}hyu} H

Round the result of 12.3 = 4.56 at the place of 1077,
12.3 X 4.56 = KB.088

Operation
bt T2, 304, 560112 BT
e S
Exzmple:
I-78.6 = 5.8] = 14 08528501
|14, 05322571

24 Furnction Calculstions

Example:
The integer portion.of 7800+ 96 §s 81,

Operation.

t

15 7RO 6636 |

*INT x gives an lnteger not excesding .

!

.

E)

Example:
The decimal portion of Te‘%ﬁi} 96 s 0,25,

Operation:
e,
{Mjsu &“j:‘“ FR 5 @{ﬁg g EW _3;;-3 [ ij . hgi‘;

¢ [Diecimal Sexagesimal Conversion {DEG, DMEL)

Example

VORI = 14 426666677
Operation:

FEE 425 036EnE [ 19, 42860007
Example:

P2 34587 = 11720 4418
Operation:
belir 12 . 345662 ,05

BESFCIEE T

Example:
sinB3 57 417 = (.887853012

Operatiom

31
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CHAPTER 2 Manus! Operstions

& Decimal-Hexadecimal Conversion (&1, HEXS)

*ALCB, Co D Eand Fin hexadecimal numbers carrespond to 13 ~ 15 in decimal
nimbers.

Example;

Converi a hexadecimal pumber inlo a decima! HH

Operation:

Rl FEFF
Fodyn B 08 069
R E FFF

Example:
Convert g decimal number into 3 hexadecimal rumber.
Operation:

fodi 1 6 O by i
bEn a6 DRl
el 3 2 7 B B

® Factorial, Permutation and Combination {(FACT, NPR and NCR}

Lxample:

W= 3628800
Dperstion:

AT s o

Exumple:
wPe = 5040
Ciperation:
B 1 0 (4 F L LR _w

24 Function Calculstions

Example:
el = FIG
Gperétémx;
IS 1 0 (D8 65 i L aid ]

¢ Rectangular-Polar Coordinate Transformation (REC, POL)

Here § of polar coordinates (v, 8} is assumed to be oblained in radians,

Fxample:

The point (5, n/6} in the polar coordinate is {4.330127019, 2.8 in the rec
tanguiar coordinate,

Operation:

=i {Angle unit radians}

W B (OELL B R ()

Lt )

Example:
The point {1, 13 in the rectangular coordinate is {1.414213562,0.78539581634)
i the polar coordinate,

Operation:
¢y 1LA142 3507
(O i) {};?ESZigzéﬁé

* In these functions, results are assigaed 1o variables X and Y. Output vajues are
the same as the content of variable X.
¥ In these functions, angle unit specification is as important as in the case of

tigenomelne or Inverse trigonometric functions.
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® Specifying the Number of Significant Digits and the Number of Decimal
Places

“SET™ is used for these specifications,

Specification of number of sigaificant digiss CSETEn{n=0~0)

Specilication of pumber of decimal places . . . . . SETFnin=0~9)

Release of specification .. ... ... ..., SETHN

*“SET E0” used 1a specily the number of significant digits specifies 10 digits.

*When a specification is made, the result is displayed by the number of specified
digits. {The digit next te the last specified digit is rounded off.} The original
value remains in the computer,

Examyle:
100 < 6 = |6 EHEGEEG -
Operation:

FagElany  (Specified number of significant digits: 43

16071653 L1, 6e7ei]

Exgmple:
123 + 7 == 17 57142857 -

Ciperation:
peE17 6 {Specilied number of decimal places: 7}
Example:

P+ 3 o= 0.333333%35-
Operation

300

Z4d Funection Celewlstions

# fngineering

Exzmple:

42 198km ® 3 = [26.5BBkm = 1Z6583m

Dperation
42. 195030 % a5
= N
st ‘ ST
Example:

G » 85 = T43fg = 7 4Bikg

Orperation:
i
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2-5 Statistical Calculations

When collected data are analvzed, or when niew data are oblained through fore-
casts or estimates, statistical caleulation is indispensable, whether in office or
technical work. This computer incorporating statistical calculation functions
enables you to perform troublesome statistical caleulations simply. Correlation
coeflicients or estimated values can be quickly obigined.

# Statistical Data Input

Prior to start of a statistical calowlation, clear the exclusive statistical memories
by pressing et v et
And Input 2 statistical data as shown below in the RUN mode,

One-variable data

{ Individual data ... | i 2 data g
Plural identical dats | _ S & data b frequency b
Paired-variable data _
{ Individual data . . . . . ceee okt B data (5] p data ol
Plusal identical data .. . | B i xdata Ty data kel 2y

frequencyfin

3

tlere is an exarnple of a stitistical data input.

lxf1]3]5]5]3]3]4]
lvl2|44]6 3133

Enput daa

Operation:
T3] {RUN mode) § S
Fet B s (Searictical memories ! o ” o
ul cleared.} { d
Ei 1 2 BE
B SEJALRIE B RS S TG B
25 3360k 30 3Bt 2 )

&8 Sretistical Calculation:

“1. p data can be omitted by using "8 x data (8 4y frequency} i ™. in
such 4 case y's values are the same as the previous ones. ([53  frequency]
can be omitfed )

* Data x cannot be omitied.

Input statistical data are stored even affer power is off unless the STAT

CLEAR command is executed by pressing ped Bt Therelors, when

inputting new statistical data, be sure to execute the STAT CLEAR command

belore input and after statistical calculations so as o clear statistical meme-
rigs,

When “lrequency™ is omitted, frequency is regarded as 1

® Key input during statistical caleulations is Himited 1o 22 digits. Input of 24 or

more digils is possible after perfonming 6 24 0 &7y 0 f5
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2 Mamuegl Operatinng

® Sratistics Ouiput

Statistics can be obtained by STAT LIST, STAT LIST 1. STAT LIST 2, BOX
and EGY commands. This computer allows the calculation of the following

statistics
Statisiics Formuly
# Mumber of statistical data processed n
L Sum of x data Y
Sy Sum of ¥ du1a By
Zx V2| Zum of squares of x dais Et
ty P 2] Sum of sgusres of y data Byt
Ly Sum of products af x and v dats Hry
. o
¥ efn Bean of x data .
. Ty
Zyln Bear of 3 duts n
PR Sample srandard devistion of x duts
&
&
Ry Sample standard devistion of v duts
XA Bupisistion stendusd deviation of x dats
¥a Population standaed devistion of » data
. . . %_’g‘ ~h
£ Linear regression constant term i
R . - mrey o Ly Ly
13 Lincar regression coelfivient PR SN ST
o - PSR
v Coriglation coefficient e .
/Efsli"'iillf}’i ing 4
s : ¢ . ey ¥igy e ¥ 7 F
fZex ¥ Estimated ¥ value for g given y value EoXivi= b
EOY Estimated p value for o piven x value EOY(EY wg+x-h

Exercize:

ments of product ¥ and product p. Deter.
f i

Z5  Sratistical Calculstions

STAT LIST (o STAT LIST 0) s Tor sutpuiting all of the statistics,
STAT LIST 1 is for onewariable statistics alone and STAT LIST 2 fur paired-
variashle statstios,

Fhe details are explained in the following table:

STATLIST 0} STAT LIST1 STAT LIST 2
f 1 #
pg b o
Ly Ly
RAPE Syt 2 bR
3y Yyt 2
Ty Lry
x Lxin L/ Lxin
¥ 2.3,,—";; E’;yf"n
P i, r, ¥
g, y(.‘?g gﬁ'x
L 2 I ¥t 2,
Y& i ¥y 3.y y0u
o I a
b & b
¥ ‘ i 4

Quim ot a0 OISR | AT secondaniy.
processed siatitics

Hepression formulziy = e # b« x

EOX and EOY are treated as functons. These can be caleslated in the same Wiy
a5 ordinary numerical funetions; “LOX y value” or “"EGY x value”, When x and
¥ values ave vartables or numeric values, perentheses can be omitted in the same
way as in the case of 51N, etc.

Now master statistical caleulations by doing the fullowing exercises:

" b

_— P B I
The table at right shows the state of ship- E,Ffi?‘f*‘%_g\‘jx# i

faw]

_

]
mine the variance of shipmenis by finding I

the standard deviation.
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{Number of data) B B
{5um of x dawa) )
ABum of y data) ["zﬁ

(Bum of squares of ¢ data)

{5um of products of x and y dsia)

CHAPTER 3 Manual Operations

Uperation:

First input the statistical data shown in the table. {Use the RLUN muode,}

Bt ffji

E’iﬂﬁﬁ&““

Input alix and v data.

Upon completion of data inpus, output ail of the statistics one by one by using
STATLIET

{Sum of squares of p data)

{Mean of x data}
{Mean of y data}
{Standard deviation of x)

{Standard deviation of y) frwe)

Uihers ormnitied

Comparisen of products x and ¥ on the basis of the above caleulation results
shows that the sums total and the mean values are the samee, but the standard
deviation is larger in the case of product x. This suppests that there is 3 laspee

varance in s?upmam of this product.

Now find correlation coefficients and estimated values through a regression
calouiation with paired data.

Correlationship is positive when 0 < r <

25 Stevisticst Caleulationg

Lxercise;

The tabie below shows the ratios of advertising expendituse {advertising experidi.
turcfoperating ex penses and the ratios of operating profit (operating profit/sales
amountdn seven chaln supermarkets fags year. Was advertising effective?

e
i
i

Hatio of éﬁ?cﬁi&éng ,E
t‘smndimmﬁ H 4

Batio of opersbing F i}
pmi;; ;f)‘} o I

SR SN SR

Approach:

Draw up a scatter disgram based on the tzhie,
¥
s L .
5 4

_ , 4 ’
Ratic of apesating profi .

% 4
24 "

:
Pz o3 4 F3
Ratlo of advertising expendiiue

The scatter diagram suggests that profit increased with advertising expenditure,
The Tine connecting the plotted points in the disgeam & calfed the FEEFESSION
curve, da this case, it is almost Hoear and is therefore called lipgar regression,
This lincar segression is expressod by ¥ = a + by where 2 s called the linear

regression constant term and b the linear regression coelficient,

The correlation coefficient {r} is known to he within the snge of -1 g r <
degative when -1 < r < (), .mzf a0

correiationship when r =0,

Now wnput data on ihe seven stores and oblain siatistics,
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Cperation:

L {Statistical memories cleared}
CHEE G L 80012, Bix
B2, 1003, din

{Input s}l the paired data}

Mext, output pairedevariable statistics by using 8TAT LIST 2

b

iy \E}!‘ﬁ_i eyt

L B 2 5

e

{hiean of x}

iMean of 3}
{Sizndurd deviation of £}

ul‘m\}éh;m\j‘:

{Siandard deviation of v}
{Sarnple standard deviation of 1%

I )

{Sample standard deviation of ¥}
{Linear regression constand term)
5 j»d

{Linzar regression coefficient)

{Comelation coefficient}

T ds evident from the value of r that x and y have 2 positive correlation. Then,
what advertising expenditure ratio should be adopted to bring the aperating
profit ratio to 5.7%7 What operating profit ratio will result when the adveriising
expenditure ratio s 4.5%7 Now estimate such values

{Estimated value of x} EQOXE , 70
{Extimated value of ) EOY4 . Bh

It is estimated from the above answers that the advertising expenditure ratio
needed to bring the operating profit ratio 10 £.7% is 3 96%, and that when the
advertising expenditure ratio is 4.5%, an operating profit ratio of 6.32% will
resull.

fn this chapter we shall study the
sse of the “Function Memory”

which s ope of the features of the

computer, This function  greatly

sirnplifies calculation of formuls in

which  only  the numeric wvalues

assigned to 2 variable differ
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3-1 Calculations with the Same Formuls

This unit is provided with 2 very convenienl funcion cailed “Function Men.
oy, This function permits casy caleulations by simiply AS%igRing numeric values
te the variable as long as the formula is stored in advance,
The following kevs are used for (he “Function Memuory ®

I PO Stores the conterts currendly wrliten,

1 PO Displays the stored content.

Bl the stored content is g formula, the desired numeric value will b
assigned to the used variables and the colenlated result will be dis.
played.

A simple example is given below 1o lesrn the use of these three keys,

Example
Obtain the value o y for each of the values assipned 1o x when p= 342 {us

{Caleulate in three desima) places}

Operation:

First specily the angle unit and number of decimal places.

g (Angle unit; "DEG™)
IR AR £O0btain i three decimal places by rounding off the dih deci.

mial place )

Next, input a formuls, and press the fed key (o stare it

(Y=

13 . 4 3 B0

Press the 1 key to confirm that the formula has bees stored.

Then, start caleulating by pressing the Exd key

31 Caiculations with the Same Farmie

As shown in this example, the “Function Me’rﬁm;” 5 1deat for caleulating 4

formula in which oply the aumeric values assigned vatiable s;ii?fe:,n

owe add 2 semic oo { } at the end of the f{frzz uls when {iit the furmuia

Example
Obtaln the value of V Tor the respective values of 1 when V = 4f3ns* (Caley.
late dn three decimal places by rourding of [}

r E «QSYE} - ? 381 f ‘% 244 Iw | 3] Iéi& ?
vl B R B s
Coeration:

irst specify the number of decimal places.

Skl

Then input the formula,

W= 47 30
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3-2 Utilizalion for Prepanng Tables

Start the caloilations, . ‘ . ,
o ' Mulviple formulas con be written by separating with eolons (1) Tables such as

that shown below cun be easily preparad by using this method.

[l

Fad g s |
4,579 HERET R T Example:

fire] '“Fj “ K ' Complete the following table. {Calculate in three decimal places by rounding
73810 = REg, 357 off}

et o , § :

5.2446) = TI0%. o4 S . S N k. Q=X
81T o ;u;g' - = 4.27 117

6.1336 TR T B.47 6.8

67 & % TeeT §.407 ?,4’%

14166 U= 11,9497 Sk 430

= Fgads P 9 BEO I .

Operation:

Repeated operations can be terminated by pressing pi

Continue to inpul the valoes of X and Y in this manner, aad the values of P and
0 will be calewlated in successive order and the table will be completed as shown

below.
v PeX-Y Q=X /¥
17 4,99 3,850
817 6.48 52 947 1.261
607 5 47 57 483 0641
271 436 11816 0622
198 162 7.168 0.5 |
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Messages can also be addad by enclosing them in quetation marks (7} immedi-
stely after the variables. This will be convenient since the message will be dis-
played at time of input and it will be possible to teli at a glance what value is
Being input,

Example:
Complete the following table, (Calculate in two decimal places by rounding off.3

?Rxdius 3 Hfégh! 0} Vébif%;;i:,g}f_{n;&}s --------- %_Ui‘:gmf?jﬂ;?mc M
E.205 .287
2174 3.451

H
g
L.

3.357 7.483

ked  (Calevlation staris)
V., 28500
2,227

fadd

o

If the values of radius {r} and height (1Y are input in this manner, volume {(U)of
the cylinder 2nd volume (V) of the cone will be caleulated successively and the
table will be compleied as shown below,

F2 Urtilizstion for Preparing Tebies

205 | 2.0 1016 R
J I ] 3.45) §1.24 | 1708 ;
1 335 7.463 w2z | 8807 |

By using this “Function Memory™, simple repetitive caleulations can be per-

formed easily without the seed to use “Program Calculations™ which will be

explained in the sext chapier.

® Some of the points requiring care in using the “Function Memory™ are listed
below, :

by Character string of up 1o 67 characters can be stored with the (8 key. The
Glrd character and afier will be discarded. Since spaces included in the come
mads and functions input with the one-key command will be counled as
characters, delete these spaces with (59 if there are 1o many characiers,

23 The stored contents will he retained even if power is turned off or i Aulo
Power off function is activated,

3} Error will occur when Bgis peessen i the stored content is other than 2
formula,

43 The functions in the fomula must be numeric functions,
3} The variables in the formula must be numeric varizhlas A~ L (sec page 57).

&3 H an exciusive character variahle § {see page 573 is included in the formala,
the content of the variable § will be used (v 8. VAL S j kA NSt
*t witl be convenient 1y use the “Function Memory” in combination with the
DATA HBANK function. Sec Chapter 7, Section 7-10 “Combining with the
Function Memory ™ on how to use this combination,



I this chapier we will explain
programs using the BASIC language.
BASIHC is one of the programming
languages and i3 currently used in
practically all personal computere
Publications on BASIC fanguape are
also readily available on the market,
T this chapter, we shall Tocus our
aifention on specied precautionary
points  relative 1o programming
with BASIC langiage. Deiails in
refation (o commards and grammar
of BASIC will be explamed o
Chapter & “Command Reference”,
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4-1 Writing Programs

41 Writing Programs

The example shown below i 2 pz'ﬂgram using BASIC in which the value of ¥i

calendaied with the formula p = 26?2 + 01x + 125 by inputting the value of ¢

19 TNPUT™x =" X

20 Y=2%X12+31%X+125

36 PRINT y=":v

48 GOTO 1@

5@ END .

A BASIC program is 2 collection of “lines” with each
numerais (integers from | 1o 9999 cap be used} valled line numbers and state.
ments {commands such as INPUT or farmulas sueh zs Y=2%X12+51%
A+ 125 3 The program will also be executed in successive order starting {rom
the smallest line number,

We will start now by inputting the above program.

line belng composed of

Press #0030 The symbol “WRT" should appear ia the upper pant of the display
Symbol indicsting the Remaining capaciiy of the froe ares.
= WET” mode. i
BUiER —— 1523
Tt T A Wt
? Im\z%ﬁs‘; {‘f} I
Blinks 1t

-y
Status of the program sreas

The progran must be written only when in the WRT mode as shown above.

The darge characiers *F G ZI456 T8 wndicare the usage siate of 1he

PYORIRIN Gieas,

*The computer Is provided with 10 paogram areas (PO ~ P9Y in which nsiliipis
‘programs can be stored sep&uzciy The program area can be changed by press
dng any number key from 2% to & sfier pressing e,

Fhe blinking sumber indicates the prograny ares curently specified. The nun.

bers displayed indicate open areas. If 2 program has been written, 1hat area aom.
ber changes to a cursor {3, In the display shown below for exzmple, the area

specified is P§ and programs are already writien in areas P1, P8 and P9

[ I
BUZZER war OF fofis s

hS

/n
FOA_234a687

"

The number at the upper right part of the display indicates the remaining capac.
ity (number of bytes} of the area in which programs or data can be written {free
area). The free area will be 7520 bytes when nothing is wiiten and these numbers

will decrease each time 2 program of dails fs written

(R A

This operation erases the programs in all program areas and variable contents,
and prepares program srea PO,

Let us now write the proviously mentioned program.

E!E

The program will be stored with the above key operation, o not forget fy press
the el key #t the end of each ine since the line will be stored only by pressing
f
INPUT and PRINT, speedv inputs will be possible
characiers “INPUT™ can
applicd.}

- dince one-key input is also possible for frequently vsed commands such as
. {For example, the five

163, DRGNS can alsa be

be input by pressing |

# Method of Correcting Frogram Errors
) When an error i found during input before B2 s pressed:
=)

H - 2 g et b ; ot ]
Muve the cursor 16 the error position by 2 cursor movement key { (=) or =3

asd correct the error, {S‘“s-mv:f as i Chaples 2}

:md corregt asin |} } a?};w&

%41

Ll
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In either case, always press the [0 key after correcting since corrections will 1ty
be made unless this key is pressed.

*Pressb=% & sto display and correct the line wnmediazely before 3 line hewmg dis-
played.

®If there are additional programs following the corrected line in the case of 23,

the next line will be displayed when Gl is pressed, I s other correction i

reguired, press the kg key to clear the display,

® Addition and Deletion of Lines

£} To add atine, simply input it aftes clearing the display by pressing the ad koy
i the WHT mode. If 4 line is input with an aiready used line nenibrer, this e
wilt have prority and the previensly stored e will he erused.

2} To delete s Ling, enter the line number to be deleted alier elesring the disniay

# Erasing Programs

1) To eruse o program in the currently specified progran srea, enter NEW] 3
the WRT mode.

2} To erase the progeanss in all prograns areas (PO 4 1
enier NEW ALL Ein the WRT mode.

* Thestored program will be rergined even when the power is 1umed off

Y and af dats st one timie,

4-2 Executing a Program

To execute a stored program, specify the RUN mode by pressing kel £ The
display will then appear as shown below,

pSymbol indicating the RUN made.

BUFFER Aul G

Foads PR

Lew Program area number currently specified.

The program In the corrently specified program srea will start if the RUN cone
mand s execcuted here, I the previously stored program js executed, i will be as

shown below,

Ul
{Program staris.)
Zisentered forx )

(The value of y is displayed )

i) {Jumps to line 10}

To pause execution of o pregram, press the 225 key. “STOP” will then appear at
the upper right part of the display and the execution will stop. If the 2= key ic
pressed sgain, the currently specified program urea number and the stopped line

number will be displayed. Execution of the program will resume when i is

prissed.
Bersee Fum G
e oo
AR
wsiies RUK 4G Broe
i =
wrzen Bk 8T o

% (Stops at Hne 100} Efy— 1

Py FiRe BRG

020 (Resumes execution.) | -

%
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Press k=13 to terminate execution of program. The display will then return 1o
~ ihe initial state of the RUN mode.

2e (Feady FH

& Other Methods of Execuling a Program
1) RUN Line Number £55 -
This operation will canse the program to start from the specified lins.
2} Bl -
I a number key is pressed aftey the ff key in the RUN mode, the program
it the area specified by the number key will be executed from the first line,
*Yariables are not cleared when executing » prograg,

4-3 Vanables

Twenty-six variables named A to Z are provided as 3 standard feature of the
compater and caleulation results and numeric values can be stored in these
variables. These variables have alieady been used for manual calculations, and
they will serve a5 “memories” when the compuier is used as a calculator

Capital alphabetical Ietters A to Z are used for variable names and these will be
calied simple variables, Subscripts in parentheses such as Al3) and X(4, 5} can
aiso be added to the varisble name. Variables in thic form are called array
variables and are used when handling large volumes of data.

All of the variables mentionsd up Lo this point are for numeric values and are
called numeric variables. Variables to which charavter strings are assigned are
called character varisbles. Character variables are indicated by adding a dollar
sign (3) after the variable name such as AS. Character variables can also bre used
as array variables such as C3(12). In addition to these variables, the comptiiter fs |
provided with the exclusive character variable §.

in other words, the computer is provided with the following variables,

Areay variable

The mumeric variable will store numeric values of up to 12 digits {17 digits for
a mantissa and 2 digits for an exponent) and the character variable will store

character string of up to 7 characters. The exclusive character vanable § will
store character siring of up to 62 characters,

< Two Array Declamtions >

This computer is capable of array variable declarations by DIM statements and
array declarations by DEFM statements. By using & DIM siatement, it is possible
o use array variables of up to three dimensions. The DEFM statement is used
when desiting 1o expand the number of varisbles but it can glso be used o
declare array varables, A maximum of up o eight 2rray variables can be used

sunultaneously with a2 DIM stalement,
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o M mode and DEFM mode >

Bt will not be possible to specify en arvay by 3 DIM statement and 2 DEFM siaie
rment at the same time. That is, the computer will select either the DM mode or
the DEFM mode and will display the mode such as "DEFM” i in the DEFM
mode, When power 15 switched ON, the computer will revert Lo the state it was in
belore power was switched OFF. I a2 DIM statement was executed, it will revers
io the DIM mode and, f a2 DEFM stilement was executed, 1t will revert to the
DEFM mode.

< Precautions when Switching Over »

Precautions with be required when switching modes since the array declared with
DM will be cleared when switching from the DIM mode o the DEFM mode,
and the array declared with DEFM will be cleared when swiching from the
DEFM mode to the DIM mode.

<. Armay Declaration with a BIM Statement >
This computer 15 capable of declaring array variables of up Lo three dimensions.
These areay variables consist of two types which are the charscier array variabies

and the numeric array variables.

13 Declaration of one-dimensional array varableg
A DIM staterment B used to declare array varisbles and 2 one-dimensiona]

#rray variable will be specified as follows,

DiM Al18} *The numeral 18 in porenthesis s called 2

subseript,

There are 11 elements in this array consisting of A{D), A(I), A2}, ... A(ICL
These array elements exist independent of veriables such as A, B, €, ric.
which are numeric variables. A CLEAD statement or ERASE siatement is
therefore used when clearing these arrays. When declaring two srray variables,
punciuate the array varables with 2 comma,

DIM A(3),B(3)

43 VYariables

We can then use array varsbles such as A0 A(F), ALY, ALY B0, BN,

B(2}, B(3).

For a character dreay vartable, add the symbol § after the variable name.
DI AS{4}

This declares the array elements AS(0Y, AS(LY, ... A%{4) a5 the character
array varighles,

21} Declaration of two-dimensional array variables
When declaring two-dimensional aray variables with 2 DIM siatement,
punciuate the subscripts with a comma, B

OiM ACZ,3%

The array variable 15 pow declared in two-dimensions. There are 17 aray

elements as shown in the table below,

= Y T
JoAl, AlD, 1) $00. 2} Afg. 3
X AL 6 ALT, 1) AL D) AlL, 3
AL Al2, 1) Al2, 2) ALZ, 3]

For g character array variable, add the symbol § after the variable name.
As in the case of one.dimensional array varizbles, multiple array variables can

be declared at the same time by punctuating with commas.
2 g

3y Becleration of ihree-dimensiona! array variables
Punctiage the subscripts with commas sbnilar to when declaring two-dimen-

sional array variables,
DIM AR ,2,3

Array declaration is in three dimensions with characler array variable A%,
There are 24 array elements (2 x 3 % 4) and since they exist independent of
the character variuble A%, the contents of ihe array variable yemains une
changed regardless of what s substituted for A% Similar to the one-dimen-
sional array variable, it is possible to declare multiple array varjables at the

same time by puncloaling with commas.
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4} Effective range of array variables
One array can be used in mubtiple programs since array variables are common
for ali program areas from 0 1o 0. Since eight bytes will be reguired for ope
array elemient, care will he required to ensure that there will be sufficien:
memory capacity when declaring differens array variables in each program,
For method of using array variables with the DM statement, refer to Chapler

5 “Program Library™ and Chapter 6 “Command Refercnce.” |

< Yariable Expansion >

Although 26 variables (A to Z) are provided as 2 standaed leature of the com.
putes, addiional variables can be ysed by variable expansion. The varizbles can
be expanded by using the DEFM command and specifying with the formar

“DEFM Number expanded {numeric expression)”

Example:
To add 20 variables for 5 1ot of 46, operate us shown helow in the RUN o
WHT mode.

e ming " MM_%%“M
(BN I A, ]
Ao 2026 DEFM: 20 )

in manual operation, the number pf vaitables will be displayed as shown in the
above,

£3 Varishise

Mumber of variables can be cxpanded up Lo & maximum of 966,

The remuining capacity of free aren will decrease € bytes for each expanded
variable so care will be required since there may be insufficient space 1o create
# program if expanded excessively. The 1able below shows the relations between
the number of varizbles and the maximum capacity of the free ares. This shiows

that a large number of variables can be used with the RP-8 RAM expansion pack.

| Number Numberof | Standard | Free aren aiih e RAM
expantded varizbles free arva EEpAnzion pack
0 T 1520 £5713
i 7 7512 15704
z 28 1504 15696
g i : # H
1 197 6182 4344
172 ing 5144 14336
HER) 199 6134 14125
: i R
43y 955 3 5204
344 66 i Bivz
941 967 B84
: ¢ H
HEN 1331 5132
P19 1232 6144
PER7 £33 £136
; : ¢
1963 1989 L
1954 E990 § i
) T . F— |

5

i . .
Capsvity with nothing stored

The newly expanded variables are used as array variables following variabie 7

The velation of each variabie will be as shown below,

g@gg;:afgﬁ)z ,,,,,,,,,,,,,,,,,,,,,,, e ?{Q}mz{ﬁ
B B e e = (3= Z(2)
ALES) =BUS64) == Y (341) = 2 (040
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The DEFM command cannot only be used in manual opuration but can also be

used in a program. For example, if we wish 10 yse array vanables 2 (G 1o 2 {20}

b o program and assign a numerkc value f 1o £11), the program can be created
25 follows.

Example:
o DEFM 260 20 variables are expanded.
2¢ FOR J=8 T0O 28
38 Z £ J HEN | i Numeric values are assigned to the array
40 XT E variables,

*When the DEFM command is used in 3 program, the number of variables will
not be displaved when executed,

The DEFM command iz also used io display the current number of variables,

DEFM only will be executed in this instance.

*When “DEFM™ only is used in 7 program, the number ef variables will be dis

played when executing the program.
Notes:

.10 the variables are expanded, that specification will he saved ever when the
power is turned off. Execute DEEM O 1o retum to the standard 26 variables

*The vartables will return 1o the sipndard 26 if NEW ALL bl s operated in
the WRT mode or if changed aver to the DIM moe

(B ENE RIS [mm T
- (e ZboB DEFH:G

ol

2. I the nomber of bytes used 1o expand the variables is specified in excess of

the remaining free area, a2 MEMDRY EVER epror [Errar 1Y will oeeur 1o
protect the stored programs and data.

4-3F  Veriables

< Precautions in Using Yariables >

1} H the narmes of the numeric variable and character variable are the same, the
same memory space will be used, For this reason, it will theefore not he
possible to use & numeric variable A and 2 character variable AS at the sume
time, H the following program s exscuted, an ervor {Error 63 will ocour on
Hine 20, (See page 69 for details)

18 AR="CASIO" Assigns character siring “"CASIO” to charac-

iy variabie A% :
28 PRINT A .. Dizplays the content of numeric varizhle A
ig END

* Lnchuding srray vartables in the DIM mode,

23 Care should be taken when using an array variable in the DEFM mod: since
it uses the seme memaory space as some of the simple variables. In the figure
shown below, the varizbles combined with equal signs (%) use the same
HICTOLY gmu: {Although numeric variables are shown, these relations are
thie samee s for character varisbles)

A = ALD)

8= al1)= 830

Co= AL2)= BT = G

2= AlZ)= B{Z) Ci%‘ L)

Yo A= B Y= CUlm e V)
Z= AR=B0=CiY=
T

Stmple variables

Array variables

For example, it we execute the {ollowing program, the content of variable C
The 10

16 DEFM
26 C=6
38 ALZ =18
4 PRINT ¢
50 END
3} Since variables are common in sl program areas, care should be taken in

asswnine varialies whes creatine nroerams vsine multinde nrooram areas,



4-4 Method éf Calculating the Program Length  4-5 Convenient Techniques

i S _ . ; swowhen programming.
The maximom capacity of the free area used for programs and DATA BANK i Foitowing are two techniques that are convenient to know when prog g
7520 bytes. When the RAM expansion pack is used, the free ares willbe 15712

bytes. This frec area decreases # programs and

ala are writien. (The figures ® Using the Program Areas (PO 1o F9) into which individual
. , . . . Vi ider it} fi OTGEram areas frl SRR - '
shown at the upper part of the display in the WRT mode indicates the remaining This unit is provided with fen prog i o eas is to locate the main
* . ; ing these ar 3 ¢ ¢ o
‘number of bytes} The number of bytes required to write programs and data are programs can be siored. One method of using

; ; ine in ¢ rarea. A simple
calenlaled as shown below. routine in uoe program zrea and the subroutine in the athe i

example is shown below,

# Llinenumber | Two bytes for ope regardless of the number between
I io 9990, Example:
s PO Main routine)
¢ Command .. ... Onpe byie for one command, Program area PO {Main routine)
Fumction. .. . .. One byte for one fuaction. T W=D
® Charscler . .. ... One byie for ane character {4 space will also be con.

28 PRINT ,
3e PRINT CSRX:i'@";
4@ GOSUB #1

g GOTS 20
© I an aray variable is declared with a DIM statement, eipht byies wiil be 6p END
required for one array element,

sidered g characier.}

® fd key . ... ... . Une byte will be required when the g key is pressed
at the end of g line,

Program area P {Subrouting)

H othe nymber of variables is expanded with the DEFY statement, eight hyies

wiltl be required for each varfable expanded, 10 KS=KEYS ‘
| 28 1 F K$="47 THEN X=X-11 [F X8 THLHN

When using Many array varizbles or when setting u

P a long program, it will be K= T )
. o . . HEN
necessary to consider the length of the program according to the above caloula. 20 1F K$="6"% THEN X=X+1: [F X223
tions and {0 trim any Ranecessary portions, Ha} 3

4 FRETURN

When the main routing in PO {3 execuled, @{unil price mark} 3;};36;;2 at ﬁ?_@s
:éegiisr of the display. Press the Bl key to move®io the keft and the Eikey o
move@ to the nght These are the only keys that can move @. . ?
dn this program, the main routine in PO displays@and the s-tzbif}iziz?e? H'l Pisaag
culstes the moviag position of @by key inpul. The subroutine in PI s accessed
by GOSUR #1 on line 40 of the main routine. n | | |
This method of allocating routines with coherent functions in ens program ares

favilitates the usage of long programs,
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4-6 Error Messages and Debugging

® Using Arrays with the DIM Made
in this example, we will process two types of data by using two-dimensionsl

array variahies.

Example:
Siore the names and heights of 15 people.

P2 10 DIM A$(1, 141
28 FOR C=8 TO 14
30 INPUT “NAME” A% (@,C)
46 INPUT “HEIGHT” JA$(1,C)
5@ NEXT C
56 END

P1 16 INPUT “NAME” N$%
28 FOR C=5 TO 14
38 IF N%=A%(0,C) THEN PRINT
ARL1,C1:%em” 1GOTC 16

48 NEXT C
58 PRINT "NO NAME ©
68 GOTO 1p

Input the names and heights 1o PO since this s the input program. P1 s the
program to display the height of the pertinent person when a name i eniered,
Variable C is used for controlling the FOR ~ NEXT loop and variable N§ is used
for ‘iﬁ:};ﬁp{)fai’y storage when searching 3 name,

Array AS (0, 0) ~ AS (D, 14) is an array vatiable to store the names of 15 people
anid array A3 (1, 0} ~ A$(}, 14) is an array variable 1o store the heighis of
15 people.

#On Hee 30 i P when the name of the fnput person bs concened, hig hejght s
displayed, Then execution is jumped to Tine 10, To input & different name
press the e key when the height of previous person is displayed,

An error in a program s called a “bug”, and tracing and correcting this error is
catfed “debugging”.

Debugging can be carried out casily in the computer since it {5 provided with an
gutomatic check mechanism that displavs 2n error message i there is an error in
program execution of In the grammar of the BASIC language, It is Imporiant (o
irace bugs persistently since there may be certaln cases when g bug does net

Become an actual error but the desired resulis cannot be obtained,

I. Debugging with the Error Messape
With the display a3 shown below, the error message reveals the type of the ennr,
the progrant area and the line number where the srror ocourred,

BUETES Bk DEG

Errovry FO-50

Typs of grror e L

b Line number where the erpor scryiresd
Frogram sres where the esror occurred
The Error 2 display s called an “error code” and indicates the type of error, The
vartous er1of <odes are shown in the following sy topether with causes and

counfermeasures {debuppging methods)
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. Error Message List >
Errerr orsle/ - -
. ‘ i ]
' N - Meaning Catise Countermeasure
Ervor code/ o e e, ) :
Meaning Cruse Countermensure | Farord & o jump destination {or the s Soecify the correet Jump
S — e o i Undeiined CAOT0 or GOSUB statermments, destination,
Erroe | & Linable (o write ?mg“mg orexe | e Lrase annecessary programs f ey # There 15 no data 1o be read with | & Write dats
Memory over pand varkables due 1o insulficient wilh the NEW commuand o i READ/BREADS or RESTURES
ar g aci . i . ..
ystem capacity of fres area, reduce the number of 1[ ® The line number specified with # Correct the line number,
stack over variabies, f BESTORE does not exist,
& Calculating area fsta~k) unable w5 S ! -
4 eparzie and simplily the ; ; ;
e X N )
to hold formula since the formula, Ig Frror & ® When the argument 15 ouiside & Corroct the grgument srror.
. . . § P £ e F
formula s ereegsively compleyx, E Arpuiment {he snpuf range of commands
s s functi ITE: a
® Unabie 10 write data in the daiz s Ciear the array ; rio and functions requiring arpu
bank since capacity is insuffs I! ments,
cient. ; & The subscript in the array is out e Change the subscript,
o . ]
= Mine or more arays were | side the mpul ranpe.
L fger § < ¥ : “E e
deciared. # Attemnled to specily fwo arravs | e hange fhe sreay name.
- e 4}7 j with the some name but differ.
Errar 2 = Farmat errar in the PrORram or | & Corren ;E W errog §ﬁm;‘;:;a§?;§;mE ent subsciipts.
Syniss error formuls, : Progran i
o o i TR : f Frioe = Atfempied to use 3 variahle that | = Expand the vaziables with the
% The formats of 01 side and right | ; ) TEE
e . ! Varlable erear was not sdded, BEFM statement,
[ e in the assipned siatemens ! : - 5 . -
[, . ! ® Attempied o use the same vasiz- | ¢ Uhanpe the varizble nzme for
differ (Such as charactes iype ! i ] i i i
: i f ble name for a nemeric variable the numoric vasiable and
and numerc type} ; - .
* Attempted ¢ d ol ;{ ; and & character vasiable, charaoier varlabile, 5
Cread characdierin | e TR v rindi { ;
2 nusmeri b} ; ; i Change numeric variahle 1o 3 # Aliempled to use sh arrsy namme | & Lise after deciaring the array
eoC variable with BEAD T charge i by
RbADs / ehiaracier variable o check fof } subseript that was net declared, gt coirect the array narse
LR, characrer Onchuding spacey in | subseript,
the DATA statement,
& Characier SiriRg aperation ex- P e Shosten the chargoter string Ferar 7 e Whes the RETURN statement ¢ Correspond GOSLIE ~
ceeded 67 characters E MNesting erpar s used other than when sxecut. RETURN or FOR ~ HEXY
e B U — e e ing broutine correctly.
Error 3 & When the T "’*'“'_“’j R @ sy
ialwmaw{z [E4TH r ef H ;
Mathermaric GeE | slomen the fosrmula o the J e When the FOR siatement and
athematical formula exceeds 100 {Over. i dats s
: - i ’ J NEXT siatement do not corre-
erfut | flowl I
& When a ¢ i ! Ji spond of when the varisble of
BATRUIIMENTs Bre outside the | & Cherk th P ! e
) ) i ok the data E the MEXT siatement does not
it range of numetic func- : ;
) i ; mateh that of the FOR state-
{ o tons ! i
] « ment.
| When the tesults are upcertain or | ; When the sul i i £ he subrouti
. , H & When the subrouline nesiin #{arrect the subroutine or
impossible, (Atiempted 1o divide f | ' ¥ o i |
it 5 ; i i evel wilh-
with s 0y i fealling & subroutine from a POR foop nesting level with
S | SO e e ! subrouting exceeds eight levels, in ihe range.

i

i)



CHAPTER 4 Frogramming with BASI Language

4-& Error Bessages ond Bebugging

Error code/
Meaning

Catese

Countermeasure

Error 7
Mesting error

& When the FOR loop sesting
finseriing a loop within 2 loop
with pesting formd exceeds four
fevel,

@ The CLEAR statement was used
Eithe FOR ~ NEXT looap,

e Move the CLEAH sigtement
outside the FOR ~ NEXT
stalement,

Lrror 8

Frofect error

s When the following ocours with
the password speoified.
¥ Ioput of 3 different password
7y Exzeution of & prohibited
coprmand

Editing of a program

F<%
[

Loading programs with 4{ffer.
ent pasgwardsy,

o

y inpuiting dats in the data
Bank
&3 Cailing dats from the daiy

bank

& Clear ihe password,

Error @
Ciption error

8 SAVE, SAVE & or PUY command
wias £xgcied without an interface.

# When the sgnal input with the
LOADL, LOADY or GET
command 15 grriic and cannot
ne joaded,

& A printer is not connecied.
& When the printer bs not sulfh

ciantly charged.
¢ Paper lammed in the printer.

& {nnnect o fape recardes

& Reducs the plavback volume
of the tape reconder.

# 5et the tone controbafl the
tape recorder 1o middle posi
I

# Change the casselie fape.

&

Clean the head of the tape
recorder,

s {harge the printer,

® Hemave the paper lammed in

the printer.

i

Hw eeror occurs, speaify the WRT mode by pressing & (17 after refeasing tie
error by ag) key and correct by calling the error Hine with the LIST comnuand,

2. Debugging When Error Is Not Displaved
t the desired result cannot be obtained without any error message displayed,
there ts g “bug” that does not become an covor somewhere In the program, In

this vase, debugping & carricd out while executing the program.

® [Yebugging with the STOP Command

Smeg the progront execution will pause if the STOP command s writien imme.
htely after the line containing the varisble to be checked, display and check
the contents of the variable by enitering variable to be checked followed by )|

& [Debugging with the TRACE Mode

Press pes and “THRACE ONT will be displayed. This mode &8 called the
THACE mode, If 2 program & executed in the TRACE made, there will be g
oause alier ench e (after each statement when using multistatementsh, Press
fred for advance 1o the next execution.

The TRACE mode is used 1o find the bug by tracing the fow of the program.
Pressing b33 couses “TRACE ON™ 1o disappear and cancel the TRACE

rerie,

Other causes of bugs fhat can be considered are “errors in the variable™ and
“errers in the subscript of an array varisble”. The program should therefore be

clasely checked.



4-7 Convenient Peripherals

Although the computer can be conveniently wsed as an independent umi, op-
tional peripherals are also available.

Character printer with cassettc interface {(FP-40)
Cassette interface {(FA-3) {FA-5Y

Character printer (FP-128)

Interface pack (SB-42)

The cassette interfaces enable programs in the computer to be quickly stored on
& casselie lape o loaded from the tape. It will also be possible 1o store data jn
vatiables and the DATA BANK. The character printers print oul program
conients, data and calculation results,

# Connections

=ik g8 < :
6T 2 wpa g7 13 DI
£3 €5 53 6> £ 2y g o 03 £2E3E3
VP ERER G OB R EFERED L £

FPeprs
Eh-3

: "sz‘zmu
[T

s m

45 €5 @3 03 €3 Ky g RARSLILE

20503 r s g4 G wa ey e ETLILILE

dumuannuuuuu‘;n}

e DL EBE RSN

L e

A3t FE2G

*Be sure to switch off the power when connecting the computer with each
peripheral, |
72

4-7 Lonvenient Periptroraly

We will now give s briel description of each function. If further details are
desired, please refer to the command descriptions in Chapler 6.

® Storing Programs and Data on g Cassette Tape

To store programs and data on a casseite tape, connect a fape recorder to the
compuier by using the FP40, FA-T or FA-S,

<ELonnecting the terminals >

Euach terminal is connecied a5 follows:

EE.405 : Tape recorder

{1ean
€} RE[
O BER

9 FF AT
£ i

€ HE R

Ty
om |

CF A

{3 Ean
3 W

T
1y

MIC: MIC tenminal. In the case of a steeeo-recorder, it is desirable that the
RIGHT terminal i uzed.

EAR: EAR, MONITOR or EX 5P terminal. In the cuse of a sterec-recornder,
connect o the terminal that was used for recording,

REM: Conncet the REM terminal (o the recorder REMOTE terminsl.

*Although the three cables may be connected at the samie lune, some recorders

} produce nofse when both ihe MIC and EAR terminals are connected. in this

case, connect only the MIC terminal during recording (from the computer 1o
tape), and connect only the EAR terminal during playback (from tape 1o the

compuiar
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® Operation of the Tape Recorder

<With the REMOTE terminal connected™>

sThe SAVE or PUT command is execoted with the tape recorder set io
"RECORD",

eThe LOAD or GET command is excouted with the tape secorder set to
“PLAYBACK™,

<With the REMOTE terminal disconnected>>

oThe SAVE or PUT command is executed with the tape recorder st to
YRECORD™,

# The tape recorder is sot to "PLAYBACK™ and started after first executing the
LOAD or GET command,

4-F Lonvenient Pariphsrafs

* Program Storing and Loading

sometimes the program cannot be stored because of the capacily of free area,
H the previous proprans is erased, it cannot be used again, In cases of this nature,
the cassetie interface is very helpful.
Commands for storing programs on a casseife tape are “SAVET or “SAVE
ALLY “SAVE” can only store x program located in a single program area, while

“SAVE ALL” can simubtaneously store proprams located ia all nro PRI GO AS.
¥ !

SAVE Command
[Zitel  Feady Fa
L The program Iociled in this program ares
cun be siored,
EAVE ALL Command

Proprams located in all program aress can be stored,

The SAVE and SAVE ALL commands are rranually exscuted,

Example:
SAVE &
SAVE *CASIO"
SAVE ALL &
SAVE ALL “FPX" &

Characters enclosed with the guotation marks (7Y after SAVE and SAVE ALL

are {ile names which are placed with stored programs, These programs can be

Toaded later by specifying these pames, Up to & characters can be used for a

file name,

LOAL and LOAD ALL commands are used 1o load programs from 3 casetie
tupe to the computer. The proper use of these commands depends on whether
programs were stored by SAVE or SAVE ALL.

75
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4! Convernient Pariphersis

St;;;\““jﬁi? LOAD “{si@:{iﬁﬁe“ LOGAD ALL &Eé}i: f;:f;%
. SAVE O X ® * )
| SAVE “file pame” 9 3 )4 X
g SAVE ALL X * O X

EAVE ALL “file name™ ® X 3 ¥

ttems marked with 0" can bhe ioaded;

foaded.
File names must be identical,

Example:
LOAD o0 )
LOAD " fide name” 0

LOAD ALL B9
LOAD ALL “file name”

those marked with

S cannot be

When programs are loaded by LOAD or LOAD ALL, o display depending on

ihe storing formal appears,

o Storing ff}fm:ﬂ B %;ip;ﬁy """"" Mj
I SAVE P o W_W,,!
i FAVE “file name” Pi fite name MMMWE
| SAVEALL - AF: !
i SAVE ALL File name™ AL file name f

4 program siored by a3 SAVE command can he loaded to any of the prograim

areas by a LOAD command.

sz Example:
Stores the program of PO,

£

£
Loads it 10 Py

Precautions:
Sometimes 5 program cannot be stored o1 loaded smoothly. If this
chieck the following itemy,
® “Lrror 97 i displayed dudng storing,
[Check point]
Check §f the computer is properly connecied to the cassetie intesface,
& “Error 97 s displayed during loading.
[Check poinis]
I the tape is siretched, repiace it with a new oae.
if the head of the tape recorder is dirty, clean it
Setihe tone control of the fape reeorder to medium,
& Nocrroris displayed but loading is atiempled withou! success.
[Check points]
I the tape recorder ouvtput volume s low, incresse the volume fear MAY
Check i the output standard of the taps recorder is in socordance with that
of the casseite interface. See the owner's manual of the casseite interface for

tae stgredurd,
# storing and Loading of Data in the DATA BANK
the datz in the DATA BANK can be stored on & casselie tape al once by

using "SAVE 47

SAVEH

“Fite name™
h

Uyt 8 charasters.

Up to 8 characters can be placed inside * ™ for & file name, the same as when a

progeam s stored,

Example;

=

£
i

SAVE $ TMEMO®

happens,

i

o}
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CULOAD #7 s used to load data in the DATA BANK from a tape to the com-

puler,

The previous data are erased when new data are loaded.

However, il * M" is speeified at the end of the LOAD # command, the daty
from the tape are loaded following the previously stored data left intact.

LOADIE “File name”
Up 1o 8 characters,

Example:
LOADH "MEMO” {0

“When data in the DATA BANK are being loaded, g display depending on the
storing format appears.

Storing format Display
EAVE MEE
BAVE # “Mile name™ M Tl rame

* Data Storing and Loading

A progrom abways has deta; it is trouhlesome feoenter these data from the key.
board each time.

Try 2 method by which data in the computer are stored on tape and fogded
apain,

Tosstore datz on a tape, “PUT™ s used,

Varizbles are specified in 2 PUT command. A file name can also be specified.

PUT “File name™
e name

Up to 8 characters,

Variable I, Variable 7

For a file name, up 10 8 charzcters can be placed inside * " a5 for propram
Storing.

If the exclusive character variable ($) is used, specily 1t first, Then next two
variable names are specified to determine the beginning and end of the vartablas
o be stored, '

4-F  Convenient Paripherals

Example:
Store the contents of the exclusive character varfuble (5} and 13 variables from
Ao M.

PUT $,A .M

Store the contents of array viriable ACEO) with the file name “DATA™ in the
M mode.

PUT "DATAYA (K

Store the contents of 36 variables from A 1o Z {10} with the file name “CASIO™
in the BEFM mode,

PUT *CASIO" A, Z{10}

* Assuming that the variables are expanded,

Stnee the varisble pames specily the bepinning and end of the vanables to be
stored, place them o alphabetical order (eg., “A, 27). A specification such a3
UL AT cannot be performed,

When the variables are churacter variables, “A, 2" can be specified instead of
AL, LEY,

CGETY is used 1o load data (rom 3 tape 1o the computer. Yarishles are specified
in g GET command. A {ie name can also be specified.

GET  “File name” Variable I, Variable 2

B TS

U te B charociers,
¥

Example: .
Load duta 1o the exclusive character varigble {3) and 3 variables fram ¥ 10 7.
GET $,X,7

Load the data of file name “DATA into array variable A {15} in the DIM mode,
GET "DATA A k)

Load the duta of file neme “FX7 into armay variables G (0 10 G (59} in the

DEFM mode,

| GET *FX* G(0),Gt59)

*Assuming that the varizbles are e.&:__pzsmie:é,
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For details, refer to GET and PUT in Chapter 6 "Command Reference”. When
data is being losded by a GET command, & display depending on the storing
format appears.

Btoring format Ditsplay
PUT S A Z Vi
PUTY “file name” G, P ¥ fike same ]

& FPrinting of Programs, Data and Calculation Resulis

An exclusive character printer (FP-40 or FP-125) is used for printing out pro-
grams, data and calculation resulis an paper. Sec page 72 for the connection
method,

Printing is carried out by key operation in the PRINT mode (“PRT ON T
g}m}m} The PRINT mode can be specified by pressing 20057 and can be

4-7 Conveniens Peripherals

b, Printing Program Contents

Execute the LIST command afler pressing 8107 in the RUN mode. If it is
desired 1o print out the contents of all program areas from PO 1o P9 enter LIST
ALLEA

After completing printing. do not forget to press pell@) o cancel the PRINT

mode,

Z. Printing Out Calculation Resuls

When desiving o print caleulation results, specily the PRINT mode by pressing

Jor by writing "MODE 7" in the program. It will be more convenient H
write “MODE

*When weitlng in the progiam, enter BT

Tinthe program of only certein parts are to he prinfed,

tnstead of pressing the &4 key.

3 Prumting Dats in the DATA BANK
T print the memo data stored in the DATA BANK (See Chapter 73, exccute the
it the RUN mode,

LIST# commuand after pressing #s

*Alter printing is fnished, cancel the PRINT mnde by prossing EE .



4-8 Using 5 PB-100 Prograsn

4-8 Using a PB-100 Program

Programs prepared for the PB-100, PR3O, FX.700P and FX.802P can be ¢ Modified Commands
tilized with this computer. This compuies PR IOG/PRIOG/E R TOOP/FX-B0TF
“This compuier is provided with more commands han them: its wtilization & e e e e
; MEW (NEW ALLY CLEAR (CLEAR A)
HOre {:az‘weriism.. " CLEAR VAC
The BASIC langrage used by this computer is ahmost the same as that used by o~ THEN TR
the shove computers, SAVE ALL SAVE A
LOAD ALL LOAD A
® Different Points VERIFY ‘«"EiFi_ 7
BEFM (Cun be writien in 3 program.} DEEM (Cun anly be performed manoaliy )}

# Additional Commands -
PASS (Progrom profection)

BEEP {Buzzer sound} & sodified Functions

HEAD (Reads data from a DATA statement)

DATA (Writes dara) E This computer PB-10/PB- 300/ X.700P/F X-507P

RESTORE {Specifies data 10 be ready I KEYS kLY

OM ~ GOTO {Indirect specilication of ¢ GOTO statement) z DS M

ON ~ GOSUE (Indirect specification of 3 COSUB statement)

REM {Conunent siatement} in spite of these different points, g program prepared by the PB-100/PE 300/
DM {Avray declaration) FICTO0OPT R0 cun br fundamentally utilized with this computer,

ERASE (Clesrs array) However, it is botier that programs be rowritien for this compuicr so that i can
LIST V (Confirmation of array variabled be easity wsed or can be easily reconsidered later,

LIST# {Lists memo data in the DATA BANK)

LOAD# (Loads memo data in the DATA BANK) Example:

SAVE# (Stores memo data in the DATA BANK) PB-100 program

MEW# {Erascs memo data in the DATA BANK) 10 VAL

RESTORLEH (Searches memo data in the DATA BANK) 26 FOR A=1 TO 20

READ# (Reads memo data in the DATA BANK) 30 IRPUTY ZOAD

WRITE# (Writes memo data in the DATA BANK} 40 IF ZiAYBOIB=B+1: GOTO ag

5 IF ZIAI(BOIC=CH+TIGOTO 8o
80 IF Z{A»A0:D=D+1:0G0T0O 90

e _ L J9 LF ZOAYIZ2GTE=E+1:G0TO 96
DMEE (Decimal - sexapesimal conversion} 00 Fers i MY

S5TR3 (Converts & pumendc value 1o a chaacier strjng) 98 NEXT A

& Additions! Fasctions

DEG {Sexagesimal —~ decimal conversion)

& {Hevadecimal - decimal conversion)

HEXS (Decimal - hexadecimal conversion)

81
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4
“This example is part of a program 1o enter data and distribute them according

to their size. Although the program could be used as it is, correct. the following
items,

Change "VAC" on tine 10 to “CLEAR™.
10 CLEAR

Change UM ondines 400 706 to “THEN",

49 iF ZC(A}>BO THEN B=B+1:G07T0 90

Since variable expansion fs necessary in this Program, write the DEFM come
mand, manually executed in the PBeEQ{};’P§§A3£}{3;’E:X»’?GG?;’FX%QQ?’: at the
beginaing.

5 DEFM 20

Example:
PB-J00 program

16 INPUT =1s0=2/P=37 N
28 IF NCI THEN 18

380 IF N>3 THEN 10

49 GOTO Nx1op

This program is used to determine branch destination atcurding to the work.
To adapt it for this anipuler, modify i1 as follows by using an ON ~ LUTO

, slatement.

10 INPUT " i=1/0=2/P=3" N
28 ON N GOTO 190,208,360
B GOTO 10

&8 Uhking 3 FE- 100 Pregram

The program by simplified by utilizing sn ON ~ GOTO statement as mentioned
above; tesfing the data N i3 deleted,

Programs and data stored on tape by CASIO's handheld computers can be
feaded aw they are to this compuier. However, the reverse operation is not
always possible, Therelore precautions shall be taken. The relationships dre a5
follows.

Thiscomputer » PB-1I0, PR220, PR4I0, FX-720P,
FH-BIOP, FRTIOP, FRUTESE, FAL790P

T SAVE With password
e PE | AF | MF —
LOAD T P AF | MF
LOAD . O
LOATY ALL O ey
LOADE N P o e 1 O

This computer - PRI00F, FX.710P

) T BAYE With password
T FE | AF | MF [ - -
LOAD e Py AF RE
’ ‘ ’ ~ ~
LOAD O R Bl g
Loanatl L T o T o

This computer -+ PB-100, PRA0OG, FX-700P, FX-R02p

e BAVE Wik password
e By AF L OMF -
LOAIR T _ Fr AP 1 omMF
LOAL S e e e
LOADALL | 7 O / e A./,/

’ {}E o Can be koaded,
P Cannot be loaded.

e

i
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PRECAUTIONS

® When transferring a program prepared witls this computer to other CASIO's
computers {fexcluding PB-110, PR220, PRAI0, FX-T20P, FX.820P, FX-770P,
FKG%SE’ and FXTO0P), 2 READ#H, WRITE# or RESTORE# command st
nob exist in the program. In the case of PBR-100 series, use KEY and MIIYin
place of KEY'S and MIDS.

® A prognm created with other CASIOS computers may not be correcily
execuied in this Compuisr,
Hoa numeric expression s used o the 1P ~ THEN branch destination, an error
wrgurs, In this ease, correst it to IF ~ THEN GOTO braneh destnation,

@ When transferring 2 program prepared with this compitter to other TASH)Ys
computers {excluding FICTRSP and FX-790P), a DIM or ERASE command
miust not exist in the program.
Use the array varisble in the DIM statement after first changing to 2 DEFM
statement.
Be carclul of the method of determining the array varisble when chunging.

{5ee page 573

in this chapler we will deal with
slightly longer comprehensive pro-
grams. The first is 3 sorting program
in which datz are rearranged. Array
variables are used in an interesting
manner  in this  program, The
secand i an exciling ganie program.
Please note the usage of the various
commands from the examples of

these programs,




5-1 Rearrangement of Data (Sorting) 51 Restrangement of Dats (Sorting)

Sortiag of disordesly datz often becomes npostant in the creation of practicsl

Zeld EMG
prrograms. Here we will introduce g progrant using 3 method called “bubhle 199 DATH 191,48
S0t 1213 DATA 182,60
Lonsider a program 1o display the ranking of eight examinees from No. 107 o 1820 DRTR 183,80
iSSbysaﬁh@zﬁmzp@ﬁhsapﬁﬁﬁ= 1928 DATA 194,60
ie4s DRTH 185,60
1958 DATA Las, 8@
® Program List 1geg DRTR 187,72
133 gg‘iﬁ buﬁ}hi‘f B, z%?g QQTQ EQS,ES

L8 IHPUT “Mumber of data”, o
B REM DIMENSION
45 Dir DO, 00

5B REM data set & VYariables List

58 FOR R=1 TO C T T e

73 ORERD DOLL,A, 00200 ‘vmwbie | Varisble Role |

. S A Waiia 3

22 MEXT A A VNS % i

A PRINT "zorting's f

168 REM sart : Seores

L1 FOR A=l T O-1 LS Number of day T f

12 FoR 8"“'%@“1 T o ; i Liepd ‘g); U(z.0) j i

128 IF D(ZLAO2D02, By THEN 148 canvesion - f

148 D=DCL,R3:0¢1, AY=0C(1,B7:D1,085=0 b b P |

158 D=0, A0, Ar=0( 2, 8002, BoaD ; iﬁi@if“_ ‘ Ranking |

;o T E - :

L& f‘fg;j; B DO peor 1)

T R b buo LN, S R

138 FOR fA=1 TO C:D4X, Ade=fin NEXT A

128 FOR A={ 70 £~f ® Program Description
. F Dl2, Rheshe + 22 ; ; -

penls Z,M‘;, E‘“’}jhgl »* Ly THEN 2 Line Nos, 20 a0 . Inputs number of data and declares BEIaY.

218 D{E, B 0eD(D A -
250 NEXT B Line Nos. 50— B0 ... Loads dats i bine No. FOO0 and after into 2 array.
700 FEM output, Line Nos. 100 — 170 . . Main routing for sorting, Compares scores successive.
TIg OFOR A=1 TOC by und cwape the score and the EXINCS’s nymber
I8 BEEF @ PRINT wilh Hoe number 140 and | 150 i the lape and sinal]

S38 PRINT D(Z, R COR3: "No"sD(1, A0 2%
RL3e"+"100(2, A

S48 HEXT A

358 PRINT “QuEr®

SULTER By }_’ﬁ_?’ﬁi":sﬁf{;:,

58 j
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Ling Nos, 180 - 220 ., . Assigns ranking to data soried aceording 1o sequence
of scores,
Correspondence of srray variables will be as shown

below in refation (o a person of renking A

Exgminees’ Nos, Scores Hanking
DY, A e D7 SA T 03 A

Line Nos. 300 — 380 . . Displays sorted data in thie order of ranking, examn-
tnee’s No, and seore,

Execytion example:

Dperation Drisprlay
B IETm Humber of
e s
I Forting
i Hi
™ ,: ?3 i
fes} : Hi
£ EV{}
e
fn]
1]
fesg
%]

® Since the sorted data remain in array D (L, 1y~ D (3, C}, they can be used in
a different program,

5-2 Horse Race Game

Place your bet by considering the odds on 4 harses in this horse race game. Stan
with 320000 and make 2 fortune by picking the dark horse.

2 Program List

LE REH Hv:}aﬂgsﬁ @
SEOCLERR : DIM AT, 40

Sk F?zfx‘wf*%#%

48 PREIMT "4 Horse Raos 39

i
TR OFOR fel THOSr BEERP f GEER {1 WEMT

o
E;F’J

i‘“f’ﬁ o
EA S

_;;m ’&fﬁw HLZ, Ji=l+ IN

By pﬁ{:gn sfren Shee ﬁggu

3
PREINT "PLAY Eﬁ-’f*”‘f”* HH:- LAV IND
GOSUE 1aB0
FREINT 3




CHAPYER & Progrem Library 5.2 Horse Aace Game

Tig FOR K=l T 4

i HEMT S
TG PRINT CSRE#SE MIDSOK, 13RS, K 50 ?zg
358 MEAT K ens FnR =i 7D OR
J40 GOSUB lesod: BEEP Sag M= IF X001, o=l THEH TIg
THO PRINT COROIUPYI Ittt =0

IF WE{ =Ry THEM MaX1, JhaeH
SEIWT 2
BEINT YPL

Til AFm KEYS: IF sE=t THEM Zog
IPaOIF AsCTEt THEN Zo3
TEG OTF OA$2T4T THEM 258
Toagt M= URLORERE LF Mg TrEM 458
40 Figes MIDEN, 1Y E{(l=Rg Tt

(SN

s

3
3

£

3
-
e
it
W

I T B B B
FOF B S N

£
oL

[
T
s
o
-4
wa
it

i

410 BEEP £ PRINT & FRINT "RLAYER": Iz mEsy W ImT TRLFVERTS T2 WS ET ROl Furs
AT GO 1000

4200 INPUT *OMONEY YL M(1,J - >ai NEXT T

436 IF H(2,J04%41,J3 THEM 418 v BEINT ¢ BEEP f IF S=P THEM 830

AgEl Mol JamKCR, TR, 00 “un PRINT PREPUEY [WoHD 2wy

458 HEXT J A pEe KEVED IF AE="Y THEN 793

450 PPINT Sn0 TR AUyt THEMN R=Reli GOTO 199

470 PRINT * L BTaRT 372 Se TE et THEN 230

aFg O Kmy TO 19: BEEF 3 NENT K Ao E0TO VoS

4T PRING 936 PRINT @ PRINT “GAME OUER®

3 FEM main loop Qa3 EMHD

“1e IF 4w THEM »29 SEOE FEM fimer zub

B FOR J=1 TO 4 TG FOR W=l T PSdr MEYT K

538 IF el THEN Sod TOTE FETURM

540 PRIMT CSRRLL I s
598 IF wﬁmﬁﬁigkuéwa2$;;11§4 .7 THEM &
SN B s L A E o |

Zog IF AL el THEN GeG+1

=% PRINT CERACL T2 MIDECT, 158

mEg HEXT J

w3 GOTO S0
33

AG REM goal
S18 PRIMT CoRPE: °GOML "

520 FOF J=1 TO Ti BEEP @ BEEP 1: NEXT

Ky

ERA% aSiHE 85151

B4 FOR =1 TO 4

s50 IF AL, Jr=El
Fol. 1l

THEN =@ 3, Trifs= D




CHAFPTER B Program Library

& WYariables List

Yariabde Eesle Huode
AS Forkeys and characters tanp caniral varnhie
ALE LY Position of the spude f & 3 L For calculating prize
ATE, | Positionof the heari ! § 3 M For Borse mumbey
AL 3y 1 Position of the dinmond P mumber of plavers
L&}

AL 4y PFosition of the elub { &3 R Face numher
A{Z 1y Handom number of { & 3 KA1, Blaver "5 bet
ALD, ¥ Randem number of { § ) X4t 3 Player 275 bet
ALE 5 Hundom number of £ 4 3 :
ALZ & Random number ol ¢ &3
A{L 0 | Dddson! & LIS Player P's bet

1% 7% ¢ 4 wr o f N
ALS Oddsan (3 Xik 5 Playes s holtings

3 fd { ) , .
A3, 3 | Oddsoni ) X (23 | Player 2's holdings
A3, 4y | Oddsonyt £} . ;
3 For detgrmining game oves :
& Fordetermimng gogl K2 Py | Player Py holdings
s e s ie e Parseleciing a Es;zrs,s‘ff ehiaracier
H iedds on winning hore i1 ; o N
(.8 . 40 B

H Loop controd vartable

52 Horse Race Gams

& ume [rescripbion

One to five persons can play this game with each player stonting with 52000,
There are 4 horses numbered from | to 4 with | being the spade # 7 the heart
¥ . 3 the diamond €, and 4 the club B | Select a horse from | 1o 4. A player
selecting { passes 3 race since there is no hose numbered O,

The odds on each horse are displayed for each race. I the horse selected by a
plaver wins, the plaver receives an amaount equsl to the odds times his bet. {f the
selected horse does not win, the plaver loses his bet, I{ a plaver’s holdings drop
1 O, he must drop out of the game. Game Is over when all player’s lose their
hinldings.

Following 8 a description of the sequentisl displavs and key operations in 2

saraple game,

1) Start game.

falufnlhel (Bupleys ttle
{iresoribes Borse )

Iy input number of plavers,

(Cnters 2 Tor bwo playersy o

ol (hutint Bolding

(st yaeed

fad

¥ Input horse and bat.

fHokkings of player 1}

FLAVER 1 HA

ntds dusplayed}

(nputs horse of plaver 1.} ,- R T e

{Selecis 8 horse}

(Breis 310004}

fHoldings of plaves 23
{Cadds displaved )
ilnpuis hurse of player 2.5

He]| tSelects 4 harse )

ol {Bets £5.00)

95
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& This game is programmed 50 the lower the odds 1}

CHAPTER & Program Library

A} Race starts,
b}

{Exciting race i being taken.)
5} Race ends,

{Piscing decided. 4 wing.}

fPlayer | loses) |Wu mwmw mw E mﬂ}hw.s»\;

(Holdings of player 1} FLAYERE |
APlayer 2 wing 23500
fHoldings of player 13

{De you wish to play again?}

6} Press (¥ 1o advance to the next race and press (W] for “GAME OVER"

1€ vasier to win and horges
with high odds are difficult 10 win. Good fuck!




CHAPYER 8 Comwmand Reference

The following descriptions apply symbols and terms frequeatly psed in the
syniax,

{3558}

One of the elemenis inside m W fre 3sf be selected,
Thel |iiself must not be wiitten,

® MQ@@QW cieve oo Theelement inside | ¥ can be omitted,
The | | itself must not be writien.

# O000" ... ... The element witl # on the top right can be repeat-
edly used. The * jtself must not be writien.

® Bumeric expression . .. . Mumeric valee, caleulation nx?mmmmmf and ny-
mieric varishle such as 10, 2 LASED

@ Character expression . . . Chargoter constant, QEESE S:hmﬁumm charae-
ter expression such as TABCT, X%, NS + M3

® Expression . .. ... ... General name of numeric expressions and charac.
fef £APTESSIGAS,

# Parameter ..., .. .., . Aneclement thal a ompanies  command,

® ) ... ... ... . Can only be executed in a program.

& 0 ... ... .. .... Canonly be executed ma snually .

® ) ..., ... Canbeexecuted buth munvally and in 2 PrOgIam,

® () .............. Function instruction thal can be executed hoth
marsally and 0 2 program,

‘Example

DATA [data] [, [data]]*

:Since ail data are provided with 2 bracket [ ], it wilf also be possible 1o write
CDATA” only. Since ldata] is provided with [ 1* this element can be wiitten
sepeatedly. This can thersfore be written “DATA data, m&m S we omit the
first {data], this can also be written “DATA, data, data

PPN

Line No. w

LoTO M # program area No.

There are two different ways toowrite this statement 25 shown below,
130070 line No.
2} GOTO # program area No,

6.1 Manual Commands

NEW (ALL) Y

Funciton:

Program erise. Erases programs and variable

Parametes:
When ALL is specified, all PO~ PY programs and variables are erased.

Explanation:

1310 ALL is not specified, the program in the presently specified prograny ares bs
srased, Clearing the contents of varizbles and canceling of the expanded varia

bles are not performed,

2V ALL & specified, the programs in all program aress and varisbles are erased.
The number of variables specified by DEFM will be initislized 1o 76 and the
commiter will be in the DIM mode.

33 Cunnet be execoted while o password is specified.

4% Cannot be used in g program,

5 Can only be executed in the WHT maode.

*WEW ALL can be abbreviated as MEW A,

Example;

B3] NEW L

3]
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mc FExecution Start fmmw M

e Mo,

Function:
Program execution.

Parameter:

Starting line number: o line pumber < 10000

Explanation:

1) Executes a program from a specified line (when the line number is omtiiied,

-execution starts from the beginning of the program).

2} When a specified line number does nol exist, execulion siarts from the Lne

with the closest larger number,

3} Yartables are not cieared.

Example:

19 PRINT “LiINE 10~
2@ PHINT “LINE 207

S8 END
RUN { LTHE 16 ]
AUN 20 [ LIHE 260

&1 Manval Commang:

line w,:c W M

LIST [ |5

;

Funciion:

Bisplays program contents or the variable names and subscripts of the declared

arys.

Parameter:

Line No.: Mo, of the first line to be displaved.

ALL: Displays the contents of all PO~ P9 programs sequ
tizlly.

Voo ‘ Displays variable names and subscripts of the declared
arrays.

Explanation:

b BUN Mode
Sequentially displa

the conteat of 2 program Dom 4 line pumber i it i
Wmmwmmwm“m i is omitted,

Sonee’

specified, or from m.wm

2} Since the content of 2 program is automatically displayed sequentially, pres

Line and afier.
3} Array variable names ore displayed in sequence one 2t & fime, Press 2 1o dis-

the &2 key 1o stop this. Press the B0 key 1o ¢

play the next array variable name.

4) In the PRINT mode {when "PRT ON” is displayed), the display is not
stopped but is made sequentizbly at high speed.

1. WRT Mode

1} Displays the content of & program [rom a lne number il it is specified, and
from the beginning if 12 1 omitted,
2} Since each line is displayed for edit in the WRT mode, il edit is not required,

press the g key to advance o the next line. Also, if the BT key is pressed
belore the B

key, the previous line is displayed.
3} The array variuble name & displayed one st s time with LIST V. Press [2d and

the next array variable name will be displayed.
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i ]

When ALL s specified, the contents of all PO~ P9 programs are sequentially

displayed. In this case they wee sequentially advanced even in the WRT mode,

‘so edit cannot be perfonmed.

This command cannot be used while o password is specificd.

S LIST ALL can be ghbreviated as LIST AL

Example:

LIST &9
LIST 306 i3
LIST v i

&

b Manust Commends

PASS o Fasoword” b

varacler string

Function:

Specifies or cancels ¢ password.

Parameter:

Password:

P« characier siring < 8.

Explanation:

1

)

Lk
et

4

ot

3
0}
73

1 this command is executed when a password is not specified, a password is
specified for all program areas (PO ~ P9},

I this command is executed while a password is specified, this password is
canceled only when entering the corresponding password. Whes passwords do
not correspond, 3 protect error (Error B ozours,

A password consists of a |~ 8§ character string in which spaces, alphahatical
characters, numerals, special symbols, ete. can be used. However, (") cannot
e used.

While s password is specified, commands such as LIST, LIST ALL, LIST #,
LIST ¥V, KLEW, NEW ALL, and NEW# cannot be used. Also no writing (WRT
mode} can be made; i1 is attempted, an error (Error ) ocours,

Cannot be used in 3 program.

A password can be maintained while the power switch is off.

H z program is stored on 2 cassetie tape by 3 SAVE or SAVE ALL command
while a password is specified, this password is also stored, When a program
with a password attached s fuaded from a cassetie tape by e LOAD or LOAD
ALL command, the password is also losded. Also, when 2 currently specified
password in the mamframe and the password of a program Ipaded from a
cussette tape are different, the program cannot be loaded from a cassette tape
{hrror 83
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Precaubion:

3 the password is forgotten afier specifying, press the ALL RESET bution on
fhe back panel and cancel the password, Mote that this operation causes ali
programs and variable conients to be cleared.

Example:

PASS " CASIO h

*The same procedure is used for specifving and also capcelling the password,

&-§F Manusl Commands

[“File name™] . &

Character string

SAVE [ALL]

Function:

Stares a program on g cassette fape,

Farameter:
ALL:

Storves the programs in all program sreas,
Eile name:

b« character string < 8. Can be omitted.

Explanation:

Py When ALL is omitted, the content in the presently specified prograrm area s
storeed.

23 When ALL is used, the contents of all PO ~ PY program aress are stored.

3} When a password is specified, the storing is performed with that password.
Therzfore, the pessword is the same as thst stored when the program is
lsaded by the LOAD command.

*SAVE ALL can be abbreviaied a3 SAVE A,

Example:

SAVE [
SAVE * CASIO "I
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LOAD (ALL) [itmmt

Function:
Loads a program from a cassetis tape.

Parameter:

ALl Loads the programs in 2l program areus,
File name: T« chamcter string £ 8. Can be omitted.
Explanation: “

Dheor

1y When ALL Is omitted, a program stored by "5AVE

specified program ares.

is read into the presenily

23y When ALL s used, programs stored by "SAVE ALL” are read into the PO~

Y program areas.
) With "LOAD ALL™, the sto
onew program will be loaded from the cassetie taps,

4} When oz Tile name i specified, 2

sesrched and losded Trom the cassetie tape o8 Ble name 3 omitted,

first program Jound on the casseite tape will be loaded,
5% i1 o program with

*LOAD ALL can be abbreviated as LOAD A,
SAVE and LOAD Relationship

N LOAD {A ALL
EOAD “File name™ LOAD ALL “File namea
SAVE O )4 h4 X
SAVE O 0 % X
File name
SAVE ALL bt X ’ O bt
m} Mxm }M\M\ vm Vn O ,x.r
“Filg nume” =
e names are assumed wentical, O L Can be fuaded,
o Cunnot be losled.

106

program with the sume fle name will

a password is foaded, that password will also be foaded.

¢ programs s the computer will be erased and

ba

the

-1 Asnusl Commands

| “File name”] M

Characier string

VERIFY

Function:

Checks the status of a program and data stored on a cassetie tape,

Parameter:

File name; Do characier string € 8. Can be omitied

Explanaiion:

1} When g Tie name i specified, the (e with this narme is checked,

2) When the file name is omitted, checks the first file that appears on the
e ity mqu“«

3} The parity check systen s used to check 3 storing format
Example:

VEHIFY [
VERIFY "PROGT Y i

CLEAR ®

Function: o

Clears aH variables including areay variables

Explanation:

3 Clears all variables; all numeric variahlés are cleared to O and sl charaeter
variables to a nell,

23 This command can be used both in a program and maznually,

3% Since control variables are also cleared in g FOR ~ NEXT loop{sce page 1193,

asterror{irror 7 ocours m::mm

EXT statemunt execution,
*The CLEAR command functions the same as VAD,



6-2 Program Commands
_ _ 2
END

Function: ,

Terminates program execufion.

Explanation:

Since program wxmmmmmcm is terminated, the next program is not executed even if

it exists.

STOP , "

Function:

Temporarily suspends program execution,

Explanation:

1) Teriporarily suspends program execution and m
inpud Walling ocours,

fays “STOP™ after which

2) After suspension, execution is resemed by pressing the & key,

3) 1 the ¥ key s pressed while execution is stapped by a STOP statermient, the
program area number and line number e displayed.

4} Calculations can be perlomred by manual operation when execution s

suspended by STOP.

62 Program Commignds

=
Qmﬁmmm variable = numeric expression ] )
( Character variable = character EXPTession w

(LET) |

Function:
Assigns the value op the right side of the equal (=} sign to the variable on the
lefi. :

Explanation:

1} A nuwmeric expression corresponds 1o a numeric vatiable, and 2 character
expression corresponds 1o a character variahle,

2V LET can be omitred,

Example.
16 msm,ﬂ At F
g S G IVE S 5 CUl I LET can be amitied,
e mum INT ¥
48 AS="CASIO" i CLET van be omitied.

58 LET B3=A$+ FX"
68 PRINT HS
78 END

150
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m m g C WWMWMMMWME 3 "

Function:
Statement that expresses a comment.

Explanation:
1) Wiittern in a program. Content aflter REM in one line is treated as comment
statement and 5 therefore no! executed,

18 REM TESTIA=50
TR Nt gxeryied,

2} When 2 command 16 be executed it writien on the same tine, write 3 multi-
sigtement sign (0 before the REM statement,

Example:

18 REM AREA v Beiermines program name.
70 INPUT TR="_H

38 S=x%RIZ2 REMCALCULATION - Adds comment
48 PRINT & . dothe Hne.
Sg END

6-3 Fro@am Commaends

m 2 mU Cums [“Message statement” | variable name
Character string

[, [“Messape statement”, |

- - Variable name]*
Character string

Function:
Assigns input from ihe kevbhoard to a2 variable,

Parameter:
Message: Characier string.

Variable name: Mumeric variable name or character varable name.

Explanation
i} feput from the keyboard & assigned to & variable when the 5 key is
pressed.
23 M abere is a message, “77 will be displayed afler the message and the com-
puter will be in Key Input wall status,
33 1 the message s omitted, 7 onty will be displayed.
4} In the key input watt stglus with the INPUT siatement, the message and 7"

will be cleared with the first key input.

5} Error (Error 2) will occur if character string data is inputl 10 8 pumeric varia-
ble. Biace "7 will be displaved again and 2 numeric valus input will be
requested when the i key is pressed, make a new input. If B (&) is pressed,
program execution will be terminated.

o} A pumeric expression can be used as the input 16 2 numeric variable and the
value of the humeric expression will be assigned 1o the numeric variable.
In this case, even one alphabetical letier will he regarded as a numeric
expression {variable),

7y I the felkey only is pressed without inputting the numeric value or
aurnere expression, the value in the numeric variable will not change,

Hy o the b
inputting to a chgracter variable, null will be assigned to the character

key only is pressed without inputting 4 character expréssion when

variahle.
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81 I a character string data exceeding seven characters is input to 2 character
‘variable, the first seven charucters will be significant and the eighth charac.
ter and after will be disregarded,

Example:

16 INPUT A
20 INPUT “NAME=".BS -
30 INPUT *C$=",C$,"D$=" D%

46 INPUT *FORM=",$

62 Program Commasnde

iy

KEY$

Function:
Enters one character from the keyboard.

Explanation:

i) Accepts the input of enly ane character from the keyboard.
2} MNumerals, alphabetical fetters and symbols can be input.

3} The data entered wili be i single characier form.

A4} Mull w
5) Siace "7 is not displayed and input waiting also does not occur, KEYS is

oncur when there is no key jnpur.

usually used in combination with an IF statement
*REYS can be abhreviated a5 KEY,

Example:

PRINT*BEEP”:

20 AS=KEYS$ —
39 IF A%="G"THEN BEEER @ { Repeated until the[Flkey
49 TF AS="1PTHEN BEEP 1 | i pressed.

58 |F AS="E*THEN 70 —

66 GOTO 20

78 PRINT:PRINTEND®

ge FND

wom

* A kow sound will be generaicd when the 551 key 15 pressed and a high sound
will be generated when the B0 key & pressed, "END™ will be displayed and the
program will be terminated when the [ key is pressed,

i1



1

Gutpul element:

537, and 7 can be used as punctudtion between output eloments. When

CHAPTER 6 Command Refarence

w w m Zim.. fOurtput element ] | M {Output element] 1* )

&2 FPrograrms Commands

Function:
Psplays an outpul element,

Parameter:
Output control function (CSRY, numeric expression,

characier expression.

Exgplanation:

13 Dusplays an output element. When an output conteol function is added, the

element is displayed at the location determined by this function

23 Values are displayed {or numeric expressions and character expressions.
:3) When an output element is 2 numeric expression, 2 posttien for sign [+, ~ 3 s

soed hefnre the value, However, the 4 sign s displuyed a5 2 blank.

& Charscter display ... .. ... .. s e

??tﬁf\isflx
Gurput clement

& Numeraldisplay . 0. L L e s

Sign Curput element

Ay When an outpul element is a numeric expression and the mantissa is more

than 10 owgits, the T1Hh digit is rounded off. When an exponent exists besides
the mantissz, an exponent sign (E) and a two digit exponent are displayed.

s ﬁw&u the execution slops mmﬂﬁw is %Ewmwmmw after the first suiput element

key. When ;..f 5 used, the next ouipud mmm%i i di Sawim nmn:mx::wmw
afier the first one.

16} When no output element is specified (only PRINT is writien), the gisplay s

clesred and is not stopped.
7} The display s not stopped during printing in the print mode { B=1(7) ).

B) The format for displaying numeric values can be specified by m.mm% stite

nent,

Example.

10 PHIN 173
20 PRIN .m ChA=T LA
ao ?mmzsm‘ "SiIN 387, SIN 20
40 PRINT "END”
58 mumwzxw
66 END
Output focation specification "

CSI

Numeric expression

Function:

Dhsplavs an outpst glement from 2 specified location,

Parameter:

Output location
specitication: Mumneric expression. Yalues below decimal point are dis
carded.

0 < specification << 24

Explanation:

1y Used in 2 PRINT statement to specify the location of an ouiput ¢lement,

2} The output location of the keltend s 0.

BT B 5 1B AT EE i34 RS B8 AP TR IB B A 2223
Example:

16 FOR L=06 TG 23 .

26 PRINT CSRL;TA7ICSR23-L:7B

38 NEXT L
40 END

r

*Charaeiers A aod B are shifted Trom the left snd right respectively each time

the lod key s pressed.
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mnwmpwmm m:x, No.
fine Mo,
# program ares No,

Number m.w (1]

GOTO

&2 Program Commands

Fuaction:

Unconditionally braaches 1o 2 specified lecation,

Parameter:

‘Line No.: D ip 9999,
Program avea No o9,
.Mwmwwmmm@m“

1} Branches 1o a specified location.

2} When a branched location i a line niumber, branches to the specified line in
the current program arez and sxecttes the program. When the branched hine
sumber does not exist, an errgr {Error 43 occurs.

33} When the branched location is 2 program ares number, branches to the

specified program arca and executes the program from the heginning.

£ A numeric expression can be used for the branched line number and the pEo

gram area number.

Example:

10 PRINT *START" :

28 GOTo 186

3@ PRINT "LINE 36*
48 END

18e BEEP @:BEEP 1
118 PRINT

126 PRINT "LINE 128"
138 GOTO 3e

o 2 Branch condition m O.M.. mmﬁmmwﬁa location] P
Nismeric e Xpression . {Branched location] | *
Line No.

# Branched jocation
Bra # program area No,

Funciiom

Branches 1o a specified locativn aecording to the branch conditing,

Parameter:

Bramch condition: Numeric expression. Values below the decimal point
are discarded.
Line MNes. i to 9999,

Program area Mo O 9.

Expianation:

g to the integer part of the value

L) ienches gocord

expression, Braached locations are allocated sequentia

oM A GOTO 100, uwa

[ H Aok

2} When the value of the expression is smaller than 1, or when an appropriate
branched location does not exist, the aext statement it executed without
branching.

33 As many branched locations that can 11 on one line can be writien.

Example

18 INPUT "A=" A

26 ON A GOTO 100,208,300
3¢ PRINT "OTHER”

40 GOTO 10
100 PRINT "LINE 1007 :GOTC 10
200 PRINT “LINE 200" :1G0T0 10
200 PRINT "LINE 3007 :G0T0 14

FWhen T~ 3 s entered, branchings 1o 100 ~ 300 are performed respeotiv

i3

y,
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wf.mmﬁmzm b ostatement}*
mwwmﬁra location

m ﬁcmmnmxﬁm wwvﬂww#wmw ..msm m m
C amwm%wmm eXpression

¥ H
Line No.
# Hranched location m )
L program eres No.

Function:

When a conditional expression s true. the statenents after THEN are oxecuted,

Also, when a statement after THEN is g branched lucation, branching is pes-

Aormed,

Parameter:
Conditional expression:  Used in the fosm of 2 COMpArsen expression,
Line Noo I to 9999

Program area Mo HELE

Explanation:

1) When the conditional expression i frue, the siatermonis THEN are
executed or branching s performed.

2} When the condilional expression is false, the next lne

33 The relared operators used in 3 conditional sEpression:

= The item on the l2fl is cqual 10 the Hem on the rig

The iter on the leftis not equal 1o the item on the tight
The itern on the right is lzrger than that on the lef1,
The itern on the right is smaller than that on the lefy

The item on the right is laeger than o equal to that on the efe

=N OIA VA

The tterm on the right is smaller than or equal to that on the left.
4) When twe or more conditional mxm“m& ons exist, several B~ THEN state-
ments can be written sequentially,

wmw\f{zwsmmz _mwi!.w‘zmwd ...... P
5} Biace the statements after THEN in one lne will be executed only after al
conditional expressions are tiue, stalements to he executed regardivss of the
conditonal expression must be written as a mutlistatement before fForona
separate line.

*When o state CiTeae be used instead of THES

82 Progrsm Commands

Example

10 N==t2

28 PRINT CSR N:'@":

30 KE=KEYS

40 1F K$="4" THEN N=N—1:1F NCO THEN N=0
50 IF K$="6"THEN N=N+1:1F N>23 THEN N=7 1
66 PRINT

70 GOTO 26

"@ 7 is shifted 1o ihe feft when the [l key is pressed and is shifted 1o the

right when the (5] is pressed.

m.om ontrol variable name = Hmitial va alue

maﬂmmw mxm?mwmom

umio Finat value (P

Nume s exprestion

M m _M- m m zaMzmmnxwmmmwnﬁm w me..w Control variable name

Function:

Repeats process contained between FOR snd NEXT statements 2 sumber of
tmes specilied by the control variable, The value of this varishie is changed,
from the initial 1o the final one, by the increment for each repetition of the

process. .

Parameter:
Conteod variuble name: Simple numeric type variable aame.

Ant sreay vaviable cannot be used.

Numeric expression

Final walue:

Mumeric expression
Increment: Mumieric expression

The value Tis fakea in default of this,
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Explanstion:

1} Repeats process contained between FOR and NEXT statements 2 number of
‘times specilied by the control varjanle, The value of this variable is changed,
drovm the initial to the fingl one, by the increment for each repetition of the
process. When the value of the control variable exceeds the final value, fepeti-
thon is terminated.

2) When the initial value is larger than the final value, the execution between
FOR ~ NEXT is performed only once.

3 When the increment is positive, the value of the control variable increases by

. each increment, When the increment is 0, execution will be repeated end.
dessly. When the increment is negative, the value of the conirol varishle
decreases by each inciement. [f increment s omitied, one will be specificd.

) A NEXT statement must always correspond 1o 2 FOR stalentent and must be
writfen afler g,

53 FOR ~ NEXT loops can have the following nested struciure.

109 FoRi=1 TO 10
20 FOR J=11 7O wa
ap PRINT §:%:7%:

40 NEXT J -
50 NEXT 1 et
60 END

£} MNesting can be performed with up to 4 Jevels,

73 When a FOR ~ NEXT loop is terminated, the value of the control variable
exceeds the figal value by the value of the increment,

8) A branching out of 2 FOR ~ NEXT lsop can be pecformed. 1 branching
inside a FOR ~ NEXT loop by an IF statement or GOTO statement js
atlemplted, an error ocours,

-2 Program Comends

Branched line Mo

MisnLrd HRC G : { mw
Line No. |
i
]
J

GOSUB

# program ares No,

Number 0 to 9

Function:

Performs g branching 1o 2 specified subroutine,

Parameter:
Fie Mo Pro 9999,
Program arez No o9

Explanation:

B Performs a branching to 2 subroutine, A refurn from this subrosdine s per-
furmied by executing RETURN,

1} To make a subrowtine inside 2 subrouline s called nmesting which can be
perfurmed with up to 8 levels,

3} Return to the statement nexi to the GOSUB statement is performed by
HETURN.

4% Return to the main routine cannot be performed by an IF statement or
GUTO statemnent, Therelore, be sure 1o peiform return by 2 RETUEHN state-
meni.

5} When the branched line No. does not exist, an error {Error 4} eccurs.

* A numneric expression oan also he used for a branched line number and a pro-

geam ares number,

Exampie:

10 PRINT "MAIN 10"
20 GOSUB 160

30 PRINT "MAIN 307
44 END

160 PRINT *SUB 106"
1ig GOsUB 200

128 RETURN

200 PRINT *5UB 20067
L1686 RETURN
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RETURN

Function:
Frovides a return [rom the subrouting 1o the main program.

‘Explanation:
Heturns to 2 staternent located afier the statement which called the swb-

Cpesiling.

; Branch condition { Branched focstion} 1Y)
o 2 Numeric expression mom c m i Branched location] 1*

. Line No,

# program area No.

# Branched [ocation

Function: ]
Branches to 3 subroutine sccording 10 3 branch condition,

Parameter:
Branching condition: MNurmeric expression,
Values below the decimal point are dscarded.
Line Noo [ 1o 999G,
Frogram sreg No : HELRR
Explanation:

1) Performs a subroutine branching by the integer part of the value ina ban
condition expression. Branched focations are allocated sequeniialiy mmmmaﬁm

10 the value of the expression.

O B GOSUB 1000, 2080, 3000

wsw 8=y B=3

I3 When the value of the expression is smaller than 1 or an sppropriate branch-
ing location does not exist, the next statement is executed without branching,

3 As many brpochipg locetions ss can i in one x.:m Ccar be writien,

&2 Program Cormmands

Example: 10 INPUT A
20 ON A GOSUB 164, 200, 300
g GOTO 16
120 PRINT "SUB 160" PACTURN
200 PRINT *SUB 200* :RETURN
300 PRINT "SUB 300 RETURN

*When |~ 1 s entered, a branching 1o the corresponding subroutine ocours,

DATA  l@ul 1 [daa))e ®

Constany Constant

Function:
Stares data.

Farameter:

Data: Characier constant o pumeric consiant

Fxplanation:
3 Used to write daty that is read by g READ statement.
2¥ Plural data can be written by punctuation with .,
33 Hoonly 2 DATA statement is executed without 2 BEAD statemest, no func-
tion s performed.
4) When a character constant includes *,*, place it inside ¢

DATA ABC, DE®, QQIwnhmMﬁm«f::
st Ind 3rd

5 When duts is omitred, a character siring with 2 tengih of § i taken by defanlt,

DATA A, 8 - DATA A% B
DATA e DIATH *% =¥ GE“W;\ Hull string
DIATA — DAT -

6 Even if & command is added to a DATA stetement with a colon {030t will be

regarded as data and will not be executed.
DATA 12, w& mm INEUT A

i
fregavded as dawg)
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A spuve following data is nol disregarded, Therefore, anerror will he genersted

i space Is wnsesied alter numesical data

Example. DATA 1, 2., 3; 4.

Wl!!l.l.?l!l!ii;k!.l e - .
. Thes spaces are nol disregarded.

w mhc Wariable name | [variable name] 1* (P

Function:
Heads the content of 3 DATA statement.

Farameter:
Mariable name: Mumeric variable or characier variable,

An array varlable can be used.

Explanation:

mmw Aliocates data in the ewrently specified DATA statemont sequentially to a
specilled varable.

23 Oaly numeric type dats can be read for 3 numeric variable,

3} Data in DATA statements sre read sequentially with the smallest line number
{irst, and sequentially from the beginning in 2 statement.

4} Alter the necessary data are read by a READ statement, the following data

 are read by the next KEAD statement.

Mww The first data in the program area where 8 READ staterment exisfs is read by
dhe first execution of this statement after which daia in the program ares af
that time are read sequentially,

4} The specification of data to be read can be changed by a RESTORE siate.

. ment.

7} When the number of data in 2 DATA statement s smaller than the sumber of

* variables in a READ statement, an error {Error 4% ocours,

B} When s space exists at the beginaing of dala, it is skipped.

&2 Progrem Cornands

Example:

19 DATA 1,2,3
20 READ A.B
30 PRINT ASE
40 DATA 4.5
59 READ C,D,E
60 PRINT CiDE
70 END

*Reads data sequentially from a DATA statement and displays them.

{Line No.| &
Humeric expression

ESTORE

Funclion:

Specifies the location of datz {o be read by 2 READ statement,

Parameter:

Line Moy Mumeric expression, Yalues below the decimal point
are discarded.
1 fine No. 9999

Explanation:

11 Specifies a DATA statement where data to be read by a2 READ statement
£xist, .

2y When a line number is omitied, the dats specification Is cancelled. After this,
the first data in the program area where 3 READ statement exists are speci
fied and read by the first READ statement that s executed,

3y When 2 Hne number of the program area is specified by a2 RESTORE stare.
ment, data of the DATA siatement with this ine number are read sequentizl-
by by the READ statement.

4 When o specified line number does not exist or 3 DATA statemens does not

exist on a2 specified Hoe number and aller, anerror (Ervor 43 oceours.
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w xample:

10 DATA 1,2.3

20 DATA 4.5

38 READ AB,.C,D,E

A0 RESTORE 10

=@ READ F,G

60 RESTORE 20

T READ H,

BO PRINT ACBICIDIEIFIGIHS
TR END p

§-2 Progrem Commaendy

v c_uml M,M@mm.mwmmmwm variable | [, Varinble 2% (A

Character string

Function:

Siores duta on @ cesselte tape,

Parameter:

File nzme: ! < Number of chusacters of chareter string < 8.
Car be omitted.

Variable |, variable 2 Specification of the variable 1o be stored.
Array variables also possible.

Explanation:
1} Btores the contents of variables on & cassette tape.

2} Variable specifications are written as follows,

PUTA .o cewew. Conlent of varisble AL

PUTAZ ... ... - .. Contents of the 26 vasizbles from A 1o 7,

PUT A(0), ACLO0) ... ... Contents of the 101 variahies [rom Al 1o
AL TGO,

PUTS. W . ... -« .. Uontents of the exclusive character variable §

2nd 20 variables from D to W
When the content of the exchasive character variable 3 must be stored, write §
first,

3} Write as follows in oase of areay variables defined in the DIM mode.

PUT A(S), A(9) .. .. ..
PUT A(0,0.13, ACL D0} .

PUTASCK) .ot

Contents of ALS), A(G), A7 A(RY, A(D)
Contents of A0D1}, A(0GD), A{LDID),
A(GL ), ALDE2), ALOT0), A(G2,1 3 A(D2 0
and ACLO0Ywhen DIM A{Z 2.2) & defined,
Stores all array contents of A%, Will be PUT
AT repardiess of whether the array is 1woe
dimensions! or threedimensional, Two or more
array vexriables cannot be stored with one PUT
stpiernent.

*Write as follows in case of array variables defined in the DEFM mode.
PUT A AL .. .. ... ... Contents of the six vardables A ~ A5}

This iz the same as PUT A F.

PUTZ, 24205 .. ... .. ... Contents of the 27 varisbles Z ~ Z{20).
4} Can be executed both manually and ina program.

51 % neod not be stiached even when using a charactier variable,

Example:

Lnter PUT AD when A snd © are numieric sariables and B and D are character

vartables.

PUT AD
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Bt

m mq [“File name”| variable 1 [, Variable A

Character string

Function:
Loads data stored on 2 cassette tape into 2 varlable,

Parameter:

File name: . I & Number of characters of character string € 8. -
Can be omilled,
Yarigble 1, variable 2: Specification of the variable 1o be loaded,

Array variables also possible,

Explanation:

£} Loads data stored on a cassette tape into a specified variahle,
2} Variable specifications are wiitton as {ollows.
GET A s e s boads bn vaniable A
GETAZ ... ... ... Loadsinvariables from A te 7

GET A10), A01007 |

Losds in variables from A{O (o ALLTH
GETS,0.W .. ... .. Loads in the exclusive chascies variabile 3,
ardd in variables from I3 o W
3y Write as follows in case of array variables defined in the DIM made,
GET A(5),A(9) ... ... .. Loadsinio ALS) ALGL A7), ALY Al9)
CETAOILACL0D) . .. Loads into A1), AWDU2), AD10),
ALY AL 2) ALD2 00, AL, AGD,
23, A(L0,0y when DIM A(2.2 2 is defincd.
GETASOKY .. .. ...., Losds &l arrey A dats stored with PUT
ASCK).

§-2 Frogram Commens

When the number of elements in GET s greater than in PUT, oaly the P

duta will be loaded. ﬁw.méz?c when GET elements sre fewer all the GF
elements will be loaded.

® Descriptions such as ASk) cannot be vsed in the DEFM mode.

*Write as follows in case of array variables defined in the DEFM mode,

GET A A5} . ... .. ... Loadsinto the six varisbles A ~ A[S) same a5 ie
the case of GET A F.

GETZ 228y ... ... Loads into the 21 variables Z ~ Z{20

4} A variabie name stored by PUT can be different from the name read by GET

5} When the number of siored data {5 smaller than the number of varizbles t
be fosded, only the data are loaded sequentially in the variables from th
specified first varizhle.

&) When a file name is specified, data with the same file name are loaded fron

the casseite fape. When the file name has been omitied, data will be loadeg

# first dats found on g casseils tape.

o

{} This can be executed both manually and in 2 progrem.

be executed in the DIM mode without distinpuishing beotwoes

srid mumneric variabies, Error will therefors oocur when execu

an array tf data stored {PUTY s o characier aray is loaded {(GETY into &

nume ray. [f data stored (PUT) as a numeric arsay is oaded (GETY intu +

character srray, the contents of the character array will become null.

< Example 17>
PUT A$(*]
GET A(*]

PRINT A(Q ) LError 6 will occuy in this Hine {when executing an artay)

< Example 7>

PUT A(#k)
GET AB(#)
|

PRINT AS{0)- will be displayed.
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'BEEP [[¢]

A

6-2 Program Commands

Function:
Lenerates & beep sound,

Parameler:

£ Low sound

4o High sound .
0 is taken by default,

Explanation:

13 Generaies 2 high or low beep sound.

2} Can be executed both manually and in a program.

Example;

P8 BEEPIINPUTYN=" N
N

L9 FOR B=1 TO

30 BEEP BIBEEP 1:PRINT:!PRINT B:

49 NEXT B
He PRINTIGOTO 1o

* Beep sounds are gencrated number of Limes specified,

D m ﬂ ¥ {Number of variables to be added] A

Mumier cXDrssion

Function:
Changes from DIM mode 1o DEFM mode,

Provides varizble expansion.

arameler:
Numiher of added variables:  Mumeric expiession. Values below the decimal
poini are discarded. Can be omitted,
0 % Number of added variables & 940
01 = Number of added varizhles £ 1954
{When RP-B KAM expansion pack is foaded )

Eaplanation

i} Expands the number of varizhles,

The grravs defined in the DM mode will be cleared 21 this time,

2y Mumber of added variables can be specified sccording 1o the number of
remaining bytes.

13 The Iree area for programs and DATA BANK decreases eight bytes for =ach
variable expansion,

43 Adided variables are used as arrsy variables,

53 When the number of added variables is omitied afler DEFM, the number of
currently specified vanables s displaved. )

6} Can be executed bouth manually and in o program. When executed manually,
the newly specified status {number of added variables + 26 basic variables) is
displayed. When executed in a2 progrem, the sewly specified status is aot
displayed,

Ty An sreor {Ervor 1) will socur Hf an attewnpt &5 made to expand the varizbles
beyand the number of remaimng bytes in the free ares.

A} Specificetion of expansion will be retained sven i the power is turned off
Execnte DEFM 0 fo cancel the variable expansion and return to the 26 basic

variables, .
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Example:

DEFM 10 12
“DEFM I

18
2e
32
46
) 58
e
£8
8¢
196
11e

fod Pt
(O N
tF
ey
TP
Y

Lew
b
T

DEFM 10 :CLEAR

FOR J=1 T0O 18
PRINT"ZU" iy y="y
INPUT Z1J

NEXT U

FOR J=1 70 1@
S=847( 5}

NEXT U
mmmmmﬂmmzwﬁmmﬁﬁaum
DEFR &

END

*Obtains total of the 10 numeric values input.

82 Prograen Commrends

Omg {Armay name] |, Array pame ] ¥

gy

Funciion:

Preclares an army.

Parameter:

One-dimensional to three-dimensional arrays can be specified.

by Areay name (i) when one-dimensional

2} Array name {0, { when two-dimensions)

3} Array nemie {3, |, k) when three-d mengional

4} Changes from DEFM mode to DIM mode iF the areay name is defaujted,

Array names i, §, k may be specifizd by the numeric expression £ & Lk

% 255 Buscards decimal values,

Upper case alphaberical letrere may be used for the array name.

Explanation:

1y Declares array variable names,

23 Character arrays can be declared by attaching 2 § sign immediately alter the

array varizble name, The storsble charscter tenpth of a character array is 2

maximum of seven characiers. If an attempt s made to assign 3 character

siring with more than seven characters, all beyond seven characiers will be

disregarded.

3) The same array mame can be used for 3 numeric array mame and a character

BEFGY fine.,

4

i

declared,

Up to eight arrays can be declared. Error | will occur if nins 07 mare are

5p Error 3 will oceur i arrays are declared with the same array varizble name

and the different size (i, §, k) of the subscript, When ariay variables of the

same size are declared, contenis of all aray variables will become 8 or null
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Example

e DIM ALT@S

28 AlL31=7

R DM ALTE)

48 PRINT AUZ)

i wifl be displaved.

:6) Error & will oceur if an witempt s made 1o use an undeclared armay varabic m
the D3IM mode
Ty Error twill o

#3 Multiple srray varisbles can be declared ot one tine by punciusbing wilh

cue when memory is insuilicient. .

AT
Esxample

AL 3} LBLZE .3

LASLE

DIEFRL
w17 2 DM statement is executed when in the DEFM mode, the DEFM mode will

be cancelled and all expended variables will be cleared,

113 Eight bytes of memory will be requured for each arry declared with the

TN stztement,

£-2 %Sm&n& Coneniands

mmpmm Yarinble name |, variable name | *

Funeiion:

Preletes wrray variahles,

Parameter
wm:ur.

Tes arny variable name,

Explanation:
i Deletes array variables conflirmable with LIST V.,

2} Spevification of

#eler,

Example
ERASE A, AR, B will bespe
i ATTR ASIL, ) B{TY

3} Mothing w
$Y 0 mes

Pageur if

RIS

1y capacity

H

exeruting the ERASE commund,

dutored varinble pame & sp

artay varisble mames are variable names in one upper case

cified when the variable name displaved by LIST ¥V

eoified,

becomes low due fo aray mmmwﬁmxw,mm% it may be in

35
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b
il

3} Same setting as by thei

CHAPTER & Command Asforence

Mumeric expression

MODE

Function:

:Sets the state of the compiiter.

Parameter:

Fs"
=

Numeric expression: Values below the decimal poind are di

4 5 numeric expression < 4

Explanation:

1) Sets the angle unit and PRINT mode ur releases these modes depending un
‘the pumeric LRpression used.

Seltings are as follows,

MODE4 .. ... Sets the angle unit to degrees,

MODES - e Sets the angle unit to radians,
MODEG .. ... . Seis the angle unit 1o grags.
MODET .. ... . . . Displays “PRT ON" and ser § the PRRINT mode .

MODES _ . Relegses the PRINT mode

key. However, ihe RUN mode znd WRT mode
Lannot be set using this commend. Also, inpul cannot be periormed with the
b key, but by pressing the (M){G1BIE] keys,

Example:
18 MODE 4
28 A=SIN 30:PRINT® =" A
36 MODE 5
40 A= m@wmm\mw PRHINT"B=":g
5¢ END

2¥au can find the “DEGY symbol on the ma play changes to the “RAD symbal
during program execition,

§.2 Frogeans Corrrigndy

STAT CLEAR ®

Fuunction:

bnitializes basic statistios

Explanation:
1} Clears the contents gmaﬁﬁonmm used for statistical calcufations: g {rnumber of

data), Zx (sum of dats xh Ey (sum of data ), Ex? (sum of the square of

data xj, Zp? (sum of the square of dals pyand © Zxy {sum of the product of

dats x and ¥

2} Initializes basic statisties to siart anew caleulation. Always execute this CeTy
mand when perfomming new statistical cale wmmmmmu
Example:
STAT CLEAR
, (8
maﬂbuw value of data X [{, value of data Y] [ifrequency)) (A
Function:

Inputs statistical data and the frequency of the data,

Parameter;
YVahue of darg x: mmeric expression
Value of data » numerfe expression

Frequency: numeric expression
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“Explanation:

‘13 bnputs statistics] data and Nrequency 1o the statistics memory.

YOI the value of data x is omirted, the previcus value will be used 48 v
3) 1f the value of data p is omitted, the previvas value will be used as y.
43 If Frequency s amvsted, one will be considered the frequency.

Vet
STAT LIST H @
T ,m i \
P2 M
Function:
Cutpuis amount of statistics,
Purameter:
... Duipuis el siatistics.
% .. .. Cutpuls statistics [or one variabis,

s L. Gutputs statistics {or paired varisbles.
When omitted ... Outputs all statistics, {Same as STAT LIST 85

Faplanation:

1) Outputs statistics calculated based on the input data STAT LIST, STAT LIST
0, STAT LIST 1 or STAT LIST 2.

2) Refer to pages 38 to 39 relative 1o the statistics to be output and the caloulst-

ing Tormulas,
Example:

10 STAT CLEARICLEAR

28 FOR N=1 TD 5

386 READ X.,Y n
Y

49 STAT X,
56 NEXT N

60 STAT LIST
78 END

1069 DATA 3,5,4,9,2,71,6,4,6,9

138

&2 Program Comeenands

SET ,mmm.

#4115 an integer from O io 9.

Fanction:

Specities the outpid format for pume

Parameter:
Y Bpecifies the number of decimal places,
Er: Speeifies the number of sipnificant digits.

N Heleuses a specification.

fxplanation:

1} Specifies the pumber of decimal places or significant digis.

2} For speeifying the number of decimal places (Far}, a value from 0 to 9 s nsed,

3}y For speciiving the number of significant dighs {En}, a value from 0o 9 is
wsedd. Also TEET EO7 indicates a 10-digit specification.

Both specifications are released by “SETN™,

‘w/‘{uﬁh

After executing this commuanid, the specified digis are given by rounding off

s,
s

The number of dights specified by this command is {or the display only and a

P 2-dhpit reantists can remain in the computer,

T3y This can be executed both manually snd in a program.
Example:

@ X=10%50R2Z

28 5ET FIIPRINT X
30 SET E3IPRINT X
48 SET NIPHINT X
56 END
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. ke
mﬂ m Z {Simple character variabie)

Function:

-Obtains the length of the character string in 2 simple character variable,

Parameter:

“Simple character variable: An array characier varizble cannot be used,

‘Explanation:

1} Counts the number of characiers in a simple variabie.

12} Usable character variables are simple character variables (AS, Y5, §, ple}

_Asray character variables such as BE{3) cannot be used.

Example:

18 INPUT®String=",%
26 PRINT Length="1LEN(S$)
38 GOTO 18

§-3 Characrer Functions

g m 0 % {Location [ Number of characters])
MNun

ieric expiession  Numeric exprossion

Function:
Feiches the specified number of characters rom a specificd location of the
exclusive characier varizble (83

Parameter:

Leacation: Mumeric expression. YValues below the decimal soin:
p

carded,
P location < 10

Mumther of characters: Mumeric expression. Values below the decimal point
are discarded.
I < number of characters < 107,

When omitted, all characters after the specified location are fetched.

Explanation:

1} Feiches 3 specified aumber of characiers from 2 specified locstion of the
exclusive character variable {53

23 When the specihied location is out of the charaeter siring, 2 null is ohizined,

3) Whea the teagth of the character siring alter the specified location is smaller
than the specified number of characters, all the characiers after the specified
Jucation 2re fetched.

*RIDS cun be abbreviated as MID.

Example:

19 $="ABCDEFGHI JKLMNOPORSTUVWXYZ "
206 INPUT location=" ,M, "length="_N
38 PRINT MIDS{M, N

46 GOTG 28
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(F

{Simple character variable}

VAL

Function:

Converis characters in 4 simple character variable into a numeric value.

Parameter:

-Simple character variable: An array character varinbie cannot be used,

Explanation: g

13 Converts characters in a simple character variable tnto & numeric value.

2y When the content of a character vasiable inchides +, -, Eor E L Hods
cconverted inio a numeric value a5 i is.
When AS = V-1237, VAL(ASY - -12.3

'3} When the content of 2 character variable staris with a charactes other than -

numeral, ¥ - or e an error oooyrs,
When AR = “A45T VALIAS) = ervor {(Error 7)

4) When g character other than a numeral is inseried in the middle, only the Pt

‘before this eharacter ds converted 1o a numeric value,

‘When A% = “78A9", VAL(AS) + 78

‘Example:

18 Z%="123"
2B PRINT VAL{Z$1+45
36 END

U thls program is executed, the numeric values 123 and 45 will be added aadd

168 will be displayed,

53 Character Furctions

m.&:mm {MNumeric expression) ®

Function

Converts the value of a numeric expression into a character string.

Parameter:
Mumeric expression: Mumeric value, calculation expression, numeric varia-

ble, pumeric array variable.

Explanation:

I} Converts the value of 2 numeric expression into a character string.

2y When the mumeric expression is 2 ealewlation expiefion, the caleulation
result is converted info a character string.

3} When a numeric expression is positive, the sign digit is deleted and only the

murnerals are converted,

Exnmple:

18 A=123
I8 PRINT STHS{AI+T45"
38 END

“H this program i3 executed, character sirings “1217 and 457 will be con.
nected and “123457 will be displayed. (Same as “1237 + “457y
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86=-4 Numeric Funclions

Argument
O Om Numeric expression

wm Argument
; MWumeric expression

; Argument
m bz Numeric expression

Function:

Uibtains the value of 2 trigoaometric funciion for g given argument,
‘Parameies:
Argument: Numeric exprassion

~ 1440° < largument | < 1440° {degrees)

- Ba <lagument| < 8 7 {radians}

F600 < Targument | < 1600 (grads)

However, for TAN, “lArgument] = {(2n — ik

b

angie” is excluded.
. ; - i s
iright angle = 90° = 5 fad = 100 grad.

Explanation:

b3 Obtains the value of a trigonometric fuaction | 2 # given argument,

2} The value depends on the angle unit seiting; DEG, RAD or GRA (by the &9
wmw or MODE command).

3} As # rule, the argument is enclosed in parenthesis but the parenthesis can be
oimitied if the argument js 2 variable or 2 numeric vaiue,

&4 Aumesic Funetions

b ﬂm WwWﬂmﬁﬁmm
Mumeric mxmmmmwwas

bm 2 bw%xwmﬁz
Nurmeric expression

b-mn 2 Argumment
, Numeric expression

Function: ‘

fnverse trigonometric function that ohtalns an angle for a given argumen

Parameter:

Argunent: Numeric expressinn.

For ASN, ACS, -1 ¢ argument o b
Explanation:
Py foverse trigonometric fupction thal obtains an angle for a given argument.

1) The value depends on the angle unit weiting {by the Bl ey or MODE o

::w,:.ww.

3} The values of the functivns are gven within the following range.

Degrees (DEG) Badians (KAL) Grads {GRAY

PS5 ASN r s Bp - mmmmx?m ~BEASN Y«

3URAUS o180 GEACSrsn

B

SHE S ATN s - m SATHNr = w ~HOSATR » +2 150

) As g rule, the srgument is enclosed in parenthesis but the parenthesis can be

omitted i the arpument is 2 variable or a numeric value.
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Argument mmzw
Mumeric expression

HYPSIN
HYPCOS
HYPTAN

Argument
Humeric expression
Arpument
Mumeric expression

Function:

{Obstains the value of a hyperbolic function for 2 given srgument.

Parameler:

Numeric expression
fargument] § 230, 2585092 (HYPSIN, HYPCOS)
fargument! < 10°97 (HYPTAN)

Argument!

Explanation:

1} Obtsins the value of 8 hyperbolic function lor 2 given srgument,
HYPSIN [sinhz = {e"—¢ "}/ 2

HYPCON D eoshr = {o% e "}/ 2
HYTPTAN rankhz = lef—e 1/ te*+ ¢ 77}

23 As 2 rule, the argument is enclosed in parenthesls but the parenthesis can be

omitied il the arpument is a viiable or 2 numeric value,

1
H

S-d  Aumeric Funcrions

5 ‘ P
z % ﬂbm 2 Nu EWWWHH ssion E)
x < ﬂbom ZE:WMWMMWW%E:
HYPATN . Jromen

Numeric expression

Fanction:
Obsinins the value of an inverse hyperbolic function for 2 given argument,

Parameler:

Numeric expression

HYPASN: largument! < 5 » 10°?
HYPACS: | < arpument < § x 10°°
HYPATH: largument] < |

Argumcnt:

Explanaton:

1y Opeaing the valoe s werse hyperbohe function for 1 given argun

HYPASN sinh tr = fog.(s+ 274 1}
HYPACS “eash iz = Jog . lzt 27— 1}

[ SR T
2 R

HYPATN [ tenh’

2V Az 3 rule, the arpement is enclosed in parenthesis but the parenthesss can be

omitted if the argument is a3 variable or a pumeric valug,
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Fom Argument
. Numeric expression

ml Z Argument mﬂw
Numeric expression

54 Numeric Functions

Funection:

Dbtains the value of a logarithmic funstion for 2 given arpuinent,

Parameter:
Argument Mummeric expression,

€ <7 arpument

Explanation:

1} Obiains the value of a logarithmic function for a given argument.
# LOG Common logarithmic function iogiax, logy
& LN MNatural logarithmic function log,x, inx

23 As a rule, the argument is enclosed in pareathesis but the parenthesis can be

onutted if the argument is 5 veriable 0 2 numeric value.

m x ﬁ Argument
” Mumeric expression

Function:
.meﬁmm the value of an exponential function for a given argitment.
Parameter:
Argunzent: WNume: ic expression,

=P < arguament < 2302585092
Explanation:

£} Obtains the value of an exponential function (¢"} for a given argument,

2} As 3 rule, the argument is enclosed in parenthesis bul the parenthesis can be

wmitted i the argument Is 2 variable or 3 pumeric valug.

m m Argument \m\u
o Mumeric ¢rprassion

Function:

Obtains the square root of & given argument,

Parameter:

Argument, Mumeric expression. U< argument
Explanation:

Py Obtains the square root ;\WEW of g given argument.

2} As a rule, the arpument is enclosed In parenthesis but the parenthesis can be

omitted H the argument is g variable or 2 numeric value,

-

CUR Argument ®
Mumeric expression

Function:

Obtains the value of 3 cube root for a given argument.

Parameter:

Argument. Numeric expression. largumentl < 10109

Explanation: .
L - -
1) Obtains the cube root (Vx orx 3 Jof a given argument.
i} As zorule, the argument is enclosed in parenthesis but the parenthesis can be

nmitted if the argument s a variable or 2 numenc vafue,
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bmm Atgirment =
- R
Mumerie expression

Function:

”Ommmmnm the absolite value for & given argument,

Parameter:

Argument Numeric expression.

Explanation: ’
1) Obtains the absolute value of 3 given argunicnt.
2} As & rute, the argument is enclosed in parenthesis but the parenthests ¢an be

wmitied if the argument is a varizhie or a nunieric value,

, 2 Argument {E
Mumene exgssion

Function:

Obtains a value {1, O or ~ 1) corresponding to tire sign of a given AYEUITIENT.

‘FParameter:

CArgument: Numeric expression.

‘Explanation:

1) Gives a value that corresponds 1o the sign of an argument,
‘When an argument s positive,
“When an argument is 0, £
When an grgument is negative, -}

23 As o orule, the argument is enclosed in pareathests bt e srenthesis oun he
£ i P

amited if the argument 12 2 variable or 3 numeric value,

&4 Numaeric Funciions

Numeric expression

Argument

Function:

Obtaing the maximum integer that does not exceed 5 given argument,

Farameter:

Asgument:

Explanation:

Mimeric expression.

13 Obtains the maxirmum inteper that does not exceed s gven argument.

INT 12.56-12
INT ~78, 179
12—~312

PNT

23 This is the some function as the Gaussian function {({xIYyused in mathematics.

3% As a role, the

cmitted if

n

argument s enclosed in parenthesis but ihe parenthesis can be

argumend 15 2 variable or 8 numeric value,
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FRAC

Function:

Argument ®
Mumeric CRPIESSI0HN

otaing the decimal part of a given argument,

Parametes:

Argument: Mumeric expression. ..

Explanation

1} Obtains the decimal part of a given argument. ¥is sign agrees with the sign of
the argument,

2} As a qule, the argument is enclosed in parersthesis but the parenthesis can be
omitted if the argument is 2 variable or 3 numeric value.

&

”m z U {Argument . digit location) ;
.. Eﬁ%gnmxm&m&cmmemmmwmlm‘mmmwwwmum .

vy

Function:

Obtains the value of a given argument rounded off at the specified location.

Farameter:

Argumient, ‘Mumeric expression.

Location: Numeric expression. Values below the decimal point
ate discarded. Displays the exponent # when the Iocs
tron 1o be rounded of T is 107,
Hocation! < 100

Explanation:

1) Ohtains the value of a given argument which is rounded off at the specified
. locution.
I RND (x, y) s executed, x will be rounded off a1 107
Rounds off at the third decimal place (1077} = RND (x, - 3)
Rounds off at the 100s position (1073 - RND {x,2
.3} The parenthesis cannot be omitied.

&4 Wumeric Funcrions

m mo {r coordinate, O coordinate} ‘ (F
T Numenic expression ~

Funclion:

Transtorms polar covrdinates (v, 0) Lo rectangular coordinates {x, v}
Parameter:

r coondinate: Numeric expression, § < r < 10100
& coordinate: Mumeric expression
DEG: 18] < 1440°
RAD 0L <8 0 rad

GRA I <1600 gra

Explanation:

by Toansfonns polar coordinates (7, 8) to rectangular coordinates {x v} using
the foliowing reletional expressions.  x =7 oy 8

yEpsind

the value of the x coordinate will be assigned fo variable X and the value of

il

A A ereor will oeccur i <L 0

¢y coordinate will be assigned to variable ¥ 2t the same time.

4) The output values will correspond to the setting of the angic unit (DEG, RAD
or GHRAL

Example:

18 CLEAR

20 MODE 4

3¢ INPUT r =" _R
49 INPUT ™ (=" _7
B¢ X=HRECI(R,T1

6@ PRINT ¥=":x

T PRINT ¥=*:vy

B GOTO 3¢

Loy will be displaved if {03 s input.
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&4 Muemearic Funciiong

POL | {x courdinate, ¥ coardinate} ® FACT Argument
. WNumeric expression Nurreeric ex pression Numeric expression
Function: Function:
Transforms rectangular coordinates {x |y} 1o polar coordinates (v, 81 Obtans the laciorial value for a given argument,
Parameter:
) ) ) Parameter:
.z coordinate: Mumeric expression . .
i ; . . bt ipl>0 Argument: MNurneric expression
v coordinale: Numeric expression . , ) )
: The argument must take an integer value with the
Explanation:

range o {0 < avpumient £ 65,
1} Transforms rectangular coordinates {x , p)} to poler coordinates (r | 0) using

- . ) ; . Explanation:
‘the following relationa! expressions. HprEnation

1} Obtains the factorial value (x1) of the arpument x.

m PRV R i 21 Anerror will occur i argument x contzins fractions,
W ‘ R ‘ y 3} As g rude, the argument is enclosed in parenthesis but the parenthesis can be
[ ros Ao g 4181 # o W..%....T..EM&

Vrtt gt vES Ty

omitted if the argument 5 a varizble or 3 pumeric value,

% The r coordinate of {r, 83 is given as the output of the function, and the Example:
walue of the r coordinale will be assipned to variable X and the value of the £

FACT 14 65 trers
3y Caleulation of the 8 coordinate will correspond to the angle unit {DEG, RAD FACT 69 [ tesrts
. or GRAY The value of ¢ will be given within the lollowing
DEG: -180° <8 € 180°
HAD: -worad <8 £ nrad
GRA -200pgra<# <200 gra
4y An error will aceur when bel + =0,

range.

“mx.mgwmﬁ
16 CLEAH )
26 MODE 4

38 INPUT X=",4A

Ag INPUT Y=" B

50 PRINTr =" POLLA,B)
BE PRINT L =% DMSSILY)
7@ GOTO 36

it

*r, @ywilbe displaved #f (x| pYisinput

154
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CHAPTER 8 Command Aefarence

'NPR

Walue ol n:
Walue of £

{(Value of n,
Mumeric expression

vatue of ¢}
Mumeric expression

&

Fupction:

‘Obtains the permutations (P} Tor given values of 1 and r,

Farameter:

# and roare integer values with
therange of B r <L < 100,

Numeric expression
Numieric expression

Explanation: ”
43 This function obiains permutations o Pri= TW I
2} Anerror oceurs i o o F contains Tractions,
Example:
NPRIG, 315 (P £

Tromens

NPR{5,8 16 (P

. G4 MNumeric Functions

{Value of &,

Numeric expression

rafue of v}

Mumeric expression

NCR

Funciion:

Obtains the combinations (nCr) for given values of & and 7.

Parameter;

Value ol a1 Numeric expression | # oand 7 are integer values with

Value of r Numeric expression | the tange of 0L rg < 1049,

Explanation: L

¥ w L1k w i
2} Anerrar occurs if 1 or F contains decimals,

b} Obtsins the combinations nCri

Example:
NCR( 5, ST
NCRUS LB (s} W:.M ‘;
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6-5 Statistic Functions

EOQOX Argument (F)
: MNiimeric expression )

&5 Statistic Functions

Function:
Oibtaing the estimated value of x Tor a value of y piven as the argument in the

sired variable istics of {x , ¥}

Parameter:
Argument! Mumestc expression giving the value of p,
P
Explanation:
Mww Obtains the estimated value of x for the value of y according to the Hinear

sepression expression ¥ = g + bx in the palred variable statistics of {x, 3}

FOX{y) = ¥TE

2y The walues rorsia

o
-
]
=
st
[
i
G
e
St
s

CAT FEETCSSION CO

3

cient b oare determined by the statistieal data,

3y The valve of BOX{ w

the range of 1yl < 10" and the estimated value of x is with the range
EOXOAE < 105 when b5 0

4} Ag a orule, the argument is enclosed in parenthesis

be wncertain when 5 = 0. The inpot value y s w

omitted if the argument is a variabie or 8 numeric v

J

Argument
mo< WNurnerio expressicn

Functios:
Obtains the estimated value of ¥ for x 2 value of given a3 the argument in the
paired varieble statistics of (v p).

Parameter:

Arpument: Numeric expression giving the value of x,

Explanation:
1y Obtains the estimated value of y for the value of x according to the lineas

cgression expressivn y = a + by in the patred variable statistics of {x , v}

FOY a0 gt br

33 The values of tegression constant torm g and Hoear regression coeefii-

nt boare determineid by the statistical dats.

33 mimx value x is with the Emmw 3" Qm 103199 and the estimated valug of y is
ange of TEOYM <1
the argumeant i3 mm&awwm in parenthesis but the parenthesiz can be

the argument is 2 varishle or 2 numeric value,



mim QN&@%.% . M &85 Oihere

mb 2 ﬁ m m m { Degree [, Minuts {.8econd] |} (e
: Numeric expression Mumeric expression Mumeric expression

wnmmn:amw Function:
-Obtains a random number from 0 1o 1 Converts a sexagesimal expressed by given degrees, minutes and seconds to g
decimal. :
‘Explanation: ;
1) Gbtains a pseudo-random number fromUio | within 10 mwww mantissa, _m Parameter;
U <O random number < | M Degree: Mumeric expression.
; Blinuie: Feumeric expression.
mmg_mﬂwﬁ Second: Mumeric exprossion.

Frovides a random number with | digit from 0 40 9, )
| 1DEG {degree, minut e, second] | € 14"
INTRANTE® 10 !

Explanation:

Provides a random number with | digi from i te 6, . Py Converts a sexapesimal expressed by piven de qees, minotes and seconds (o g
; : . ) ¥ I ¥ g i

decinal,
THTIHANG k5 1+ 1 . i

! DEG (8 b.ch=a+ 7+ %Ww

Provides a random number with 2 digits from 1010 99

INT(RAN & 96 )+ 18 27 The minutes and seconds can be omitied, and they wilt be considered 0.

33 The parenthesis cannot be omitted,

Example: .
DEGU12,34,56) L1z, |

10 INPUT A,B,C
20 PRINT DEG{A.B,C)
38 ERD

160



LHAPTER & Command Reference

- DMS $

Funciion:

{Argument}
Mumeric expression

b

Converis a given decimal argument to a character string in the sexagestmal nota-
dion.

Farameter:
Argument: Numeric expression.

INumeric expression! < 10700

Explanation:

13 Converts g decimal given as a numeric expression 4 a character string i the
. sexagesirmal notation.

2) Although degrees, minutes and seconds will be displayed with the range .of

s . . i PRy . . N . .
anumenc expressiont < 107, the value of the numeric expression jiself will be

displayed if outside this range.
4} Thesesult will be given a5 2 cheracter string.

Example;
DMS$( 188/ 7163 LEt ,
DMS$( 45,678 6 o
DMS$(99999, 999 33 "EEL4

DMS$i 188068, 1 1%

T TNPUT A
20 $=DMSS(A)
36 PRINT %
46 END

167

&-& Others

{Argument}
Nugeric expression

HEX $

Function:

Converts a piven decimal argument to 2 d-digi* hexaderimal character string.

Parameter:
Arpument: Mumeric expression

- 32769 < numeri expression < 65536

Eaplanation:
Uy Copverts @ decimal given as a numerie expression to 7 4-digit hexadecimal
churacter string.

2} The value of a numeric expression given as the argument is handled as an

integer with decimals discarded.

i be hamdied a5 the value

< Exsmple >
AG000G will be handled 25 follows,
A0000 - 65536 = - 25534

Example:

19 INPUT"X=" ¥
28 PRINT "X=&H" (HEXS X )
Ig GOTo 18 '
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. A
mI - Characier string A

&6 Cihers

Functien:

¥

Konverts a hexadecimal character string to 2 decimal value by placing this func.

tion i the beginning of a given hexadecima! charactes string.

Farameter: -
‘Characier string: Hexadecimal numeric string. {(Up v 4 digits}

-3276% < &H character siring < 37767
Explanation:

w If placed at the beginning of a hexadecimal, it will be converted to s decitnal
dnteger value. Although &I is shown as 3 function since it functions oppusite
o HEXS, strictly mm_mmwmmmw i1 nat a function but is actually o hexadecimal
ideatifier.

2} Since the conversion resull will be g decimal steger with the range of - 372764
t +37767 AHFPFF for exa ste 65535 but ~ 1

A3 The O mammmm it the top of a axﬁwmminzw and spaves in 2 hexadecimal chanc.
der siring are disreparded,

Q-E‘“

cwitl not ind

< Exsmple
SAHOOIG  indicates 18 of a decimal number.
&HA G B indicates 171 of 4 decimal number.
&H oA indicates 10 of 3 decinal number,
{ s means a space.}
4} Ao error {Error 23 will occur if a hexadecimal characie string exceeds Touy

digits o if there is a character other than 2 hexadecinal in the characier
Eiring.

Example>

&1 10000 - Error 2 (Five digits)

HHAG - Error 2(C is not a hexadecimul)
&H AW Ervor 2 (#isnot a hexadecimal)

Example

18 CLEAR

76 READ HS

30 IF HS="end" THEN 86

40 ME="&LH"+HS

50 A=VAL (M%)

6@ PRINT M "="1A1" 1"
79 GOTO 1@ Lo
88 PRINT H$: BEEPIEND — —opee
100 DATA 10.1680,16868,7FFF
119 DATA B806 ABCD,FFFF

1268 DATA end

*Converts hexadecimals o decimals,
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6-7 DATA BANK Commands

Durpuis sl memo data in the DATA BANK with record numbers attac

A in the PRT ON mode |

NEW @

Funciion:
Erases memo dals bn the DATA BANK,

Explanation:

1} Erases all stored dafa,

2Y Cannot e executed when a password i$ speciligd
33 Can only be execuied in tie WRT mode,

mmwﬂmmmﬁwnm

B0
WNEWH g
e

LISTH

Function:
Displays all memo data i the DATA BANK,

Farameter:

Explanations: )
1) Bisplays il rmemo datz stored in the DATA BANK from the snis

est recaord
drrber i the order stored,

23 The contents displayed are the recosd number and menio data,

-3} Bince the meme daty will be displayed sutomatically in sequential order,

press the 2% key to stop the display. Press the B ey to resume the display,

(713, the memo data w

sively at high speed and will be printed at the same tine.

&2 DATA BANK Commands

5} Execution s not possible when 3 pussword is being epecified. {An error will
seeur}

6} Canunot be used in g program,

T3 Cannot be excoured in the MEMO TN mode { &IE) 1

Example

el T - (- S —

éﬁwawé xHu»&zwmmm
=32 REARLO, 385

iﬁmwﬁmﬁm RECORDER, . 5100

g4, STERED, . $358

g3, VIDES RECORDER, . 5750

186, CESKTOP CALTIAATOR, . £50

-3¢ PERSONBL. COMPLUTER, L $550

e
i‘*su

wd ol wf e wed PgoEee
[ IR R

[

EX
i
ra
i
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LHAPTER 6 Command Refersnce

'SAVE##

Function: :
Stores memo data in the DATA BANK on a casselte tape.

| “File name ™| (M
Character string

Parameter:

File name: 1 < character numbers of character siring < 8.
’ Can be omitied.

Explnation:

) Stores all memo data in the DATA BANK on a cassette fape.
7} Sknce memo daiz cannot be stored with SAVE or SAVE ALL, always load
memo data with SAVE#
3)IF & password has been specified, storing is performed with this passwird.
. Therefore, the same password snust be specified when the loading is neE-
formed by the LOAD# command.
4} Cannot be execuled in the MEMOU IN mode.

Exmmple:
SAVE B
SAVE @fﬂ\wm WQ»@

6F DATA BANK Commands

LOADH [k i
Character siring
Function

Loads momo data in the DATA BANK from 2 cassetie tape.

Parameter:

File name: P < character numbers of character string S8 Canbe

ititied,

i {(If M & specified, additiona! memeo daia can be
‘ Ioaded }

Explanation:
Ey In the case of LOAD# [7File name "]
a} Loads memo data in the DATA BANK from 5 casseite tape alter erasing
all memo data currently stored in the DATA BANK.
b} Loads first memo data found on 3 casseite fape belag plaved back if the
file pame s omitted,
o} This cuanot be executed in the MEMO IN mode,
d} This eannot be execuled in a program.

2} b the case of LOAD# [“File name™] M
a) Loads additionsl memo data in the DATA BANK from 2 cassetie tape
following the memo dats currently stored in the DATA BANK.
Far b) to d), same 35 for LOAD#,

Example:

LOADHR

gt

LOADH"CAS IO i
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mmpo %% Yariable name |, variahle name | ® ®

Function:
”m.mmmm memo data from the DATA BANEK.

Parameter:
Variable name: Mumeric variable or charscier variable,
A asray viriable can also be used,
-
Fxplanation:
1} Sequentially reads stored duta to a variable.
2% Only numesnc type dats can be read for o numeric variabie. I character type
datm are used, an evror {Error 2) occurs,
3} After the necessary daiz are read by a READY statement, the following dats

are read by the next READH siaiement.

14} When memao data in the DATA BANK wie punclusted by 7.7, they are read

in.the order In which they are writien.

<Example>

DATA

Mol AX,Y
He?2 B,Z
He3 C

i

‘Heading sequence :

A KoY B E

5% When dais 1o beread does not exisi, an error {Error 4) sccurs,

6} The data sequence to be read can be modified by RESTORE# (see page 172},

&7 DATA BANK Commarnds

7y When a spuace exists af the beginning of memo data in the DATA BANK it &
skipped.

< Example>

X,..¥ .2

U This spuce skipped.

HY When data s inside * 7, the character siring ingde © 7 s read.

Examyphe:

< Praty > < Program >

Ha 1 1,72.3 18 A=

HaZ 4.5B.,8 28 READHS

Hod 7.8.,8 38 IF %=" THEN 60

Hed 10, 40 A=ArVAaL{S)
50 GOTO 2o
60 PRINT "Z2x="14
78 END

* Reuds numeric data from the DATA BANK to obtain a sum,
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RESTOREH (a9 @

M h Line number wwww
F L # program ares number

Function:
Seasches memo data in the DATA BANK and specifies the ses quence of the dats
1o be read by READY. )

Parameter:

Searched character string: Character expression. When a character siring iz used,

place’it inside * 7
Line number; Numeric expression. 8 < line number < 10000

Program area Moo Numeric expression. 0 < program area No. < 10

@

Explanation:
1} Searches memo data in the DATA BANK and specities the sequence of data
to be read by the Tollowing READ# statemen:.

23 The relationship between g parameter and data searchi
3} RESTORLEY
When the searched character string and after are omitted, data are read

¢ iz a3 fTollows,

from the beginning by the following READE.

b} RESTORE# “searched character siring”
Memo data having the searchied characier siring at ihe beginning is read by
‘the [ollowing READ#

o} RESTORE# “searched characier string”, “ Mw W

 When O is specified, it s the same as by
When | is specified, the first data of the line that includes searched data
read by the following READ# statement,

4} RESTORE# “searched mwmaﬁﬁ ﬁnnm:‘ [

ma% ¢ fine punvher
ity

il fiprogram area No,

When executing searching, it jumps to the specified fine or 3 program arca
il appropriste duts does not exiss.

* Ia b} and ¢}, when appropriate data does not exist, an error (Error 4)

OULUTE. .

57 DATA BANK Command

* In d}, when g branching line number does not exist, or when a program

does not exist in the program area, an o1 {Eror 4 oecurs,

*1a parameter is assigned, the appropriate data will be scarched from the dat.
and on o be read by the next BREAD# statement, Enter RESTORE#
CESTORE# “searched character string” when desiting to search from the firs
data

Example:

< Mewmo Data >
Record 1 Smith, 03-347481 1, San Diego
Record 2 Jooes, 075.351.1161, Princeton
Record 3 Williams, 06-314-2681, Clevsland
Record 4 Ddwards, 0452110821, Cambridge

< Program >
'8 RESTORESR
28 GOsUB 1gae
38 RESTOREH™ )
48 GOoLUB 1oee
58 RESTOHREH™Cy
68 GOSUB 1¢e8
78 RESTOREH" A" ,1,268"
BB GOSUB 1epe

iy s e dala siored a¢ the
Begmning of the DATA BANK,

Prisplays data having the fis

characicer .

mmmﬁ,mm gtz having the first two
characiens m( Pand displavse the firas
data on that line,

Jumps to line 200 if dats with the
first ywo characters Aa does not

WWMMMMM

XL
90 END 7
206 BEEPIPRINT"Memo End”
218 END

18608 HEADHS:PRINTS
181¢ RETURN

Subrowtine that reads and dis.

plays memo data,

< Execution Example >
R UM

[}
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CHAPFER § Command Heference

{ Baa [ Data]*} P

SXPIBSSIOn cXpression

WRITEH

67 DATA BANE Commands

Function:
‘Rewrites or deletes memo data in the DATA BANK.

Parametier:

Data; Numeric expression or characier expression. When 2
character string Is used, pMee it aside » 7,

Explanation: i

1} Writes data in the record area currently specified by RESTORE#,

2} Data are newly written without ary relationship to dalz existence in the

‘appropriate record area,
33 When no data s specified, stored dats in the record sreq are delered
4} When plural dats exict, these daia can be wiitten on the same record ares by

44w

wsing .7 for punciustion.

)

5} After the neeessary data sre wiltten by the first WRITE# statement, the
. Tollowing data are writien by the next WRITE# ststement.
6} When writing memo data, one siep will be required in addition 1o the number
of characters,

Memo data ABC ~ XY7

Mt s e

H

€26 charscters) + § step = 27 sieps

Example:
18 REM data write

26 RESTOREH

30 WRITEH X ,y,2”
49 GOSUB 1e6o "
E@ PRINT®*L”

118 HEM data change

128 RESTOREH

130 FOR J=1 TO 3
140 WRITE4 STRS$(J}
160 NEXT J

M Writes new memo doiz,

Hewrites memo dats.

t6g G0OS5UB 1¢ge
176 PRINT®.L”

218 HEM data clear
220 RESTOHEYR
3¢ WRITESR

248 RESTOREH
258 READHS

268 END

1628 HREM display sub
1818 RESTORER
Tg2a FOR J=1 TO 3
1838 READHF:PRINTS:
1648 NEXT I

1esg RETURN

M Deletes memo data,

Subroutine o displiy memo datz,

< Execution Exaraple >

- 3

T . | Frases all memo data in the DATA
NEWE ) |
bl

BAMK.
FUNE

mmw

P

This error occurs when data fs
deleted and ne memo data remaing in
the BATA BANK.
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The DATA BANK can hold 2] vour
private memorands such as namey,
ielephone numbers, addresses, dates,
et The object data can be speedily
seirieved from the large anmounts of
stored dats without the need for g
special  program. Furthermore,
combined with a BASIC program,
you can use this function for an
expansive range of duties such as
schedules, totalizing, ele, The use
of the DATA BANK function s
explained together with actual ex.
amples. For details on the exclusive
commands  (LIST#, HESTORE#
READ#, WRITEH) for the DATA
BANK, refer to Chapter 6 “"Com-

mand Helerenee”,




7=-1 &pecifying the MEMO IN Mode

With its DATA BANK function, this computer can he used as an “electronic

memo pad™ in which dats {memo datz) can be conveniently writien and from
which the necessary dats can be retricved by simple key onerations,
Ao order to utilize the DATA BANK functiom, it will first he necessary 1o 1A

and store data. Specily the MEMG IN mode 1o input data 1o the DATA BANK.

Pressing B8] will specify the MEMO IN mode and the display will appear as

showsn helow,

MEMO IN mode display _.__% {“Rtﬁtf}ﬁi numher

j3e L i bl
BuEzER g B i :

[

?~ Cursor

The symbol * bmdl=i™ a1 the upper center of the display shows 1hat the MEMO
IN mede s currently specified, The sumber a1 the upper right 5 the record
number which indicates the meme data fine.

The above gisplay shows that the cursor is blinking at the left end with nothing
stored in the DATA BANK a5 yet and the computer is in the key-input waiting
state for Hecord 1. I the record number happens to be 5, it will mean that four
fines of memo data have already been stored in the DATA BANK.

7-2 Inputting Data

First input the names and telephone numbers of 10 people by assuming that
the DATA BANK function will be used as a private “electronic telephone

directorny ™.
BROWN 03-021-1234 SMITH 0898021007
ELLIS 011-041-7386 SULLIVAN 078-039-7132
FOX 06-021.6602 WATTS . D4G7-01-3569
JOMES 052-031-6221 YOUNG 0425-01.0038
MILLS 03-063-2935 HOYT 03-054-4321

Start with entering the dala for BROWN in the MEMO IN mode a5 follows.
Separate the name and ielephone number by inserting 5“7 {counma) belween

thess,
Operation Display
P s MW e H
(Bl EYBIvIR] EEONH_
seraee i B E H
] ERGHH, _
- s o i
i) EROWH I~
surren s L H
BRIDEREE EREOMH 03-821-1234_
st o - !
EROWH, 0F3-821-1234

i the txd key is pressed after completing input of data, the cursor will disappear
and the BROWN's data will be stored in the DATA BANK 85 the memo data of
record 1.

Press the fod key orce more. The display will be cleared and the record number

will change to 2. The blinking cursor indicates that the compuier is in the key-

dnpuf wailing state,

. B TEE o5 b B (96 P -
fr=d _
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Mext, enter the FLLIS data in Reeord 7.

Liperstion:

BUTERE oy Lo :
ENLITTIS) CLLTE

aupgeR b R &
i : ELLI=, -

muzzen ] R, e
BrormE ELLIs, mprt-

P e WG >
B ZEE FLLIZ, Blfi-A41~T55E
:f“] BappEn oo, Wi w Fg
b ELLIZ gl l-a41-732558

tn the same manner, enter the names and telephone numbers from FOX 1o

HOY'T in successive order. Do not forget (0 press the 65 key at the end of each

telephone numbes.

Moiew:

i. There is a reason for separating the name and iclephone number with

Fdt

{comima). Since the comma is a special symbol indicating separation of data
in one record in the DATA BANK and, since it will serve an imporant role
when retrieving the memo data later, slways be sare to enter the comma.

. In the above example, pressing the (30 key again ufter storing one record with

theled key will clear the display and cause the record numiber to sdvance o
the next. Whep entering data continuously, however, it will not be AeCEssiry
to press the b key twice each tGime in ihis mannes to clear the display. Data
will be stored by pressing the[5 key once a0 the end of each record, When
the first character of next dafa is entered, the previous dats will be auio-
matically erased from the display. In this case, the previous record pumber
semains an the display wnil the (5 kev. For example, the FOX % data cun he

entered after the ELLIS" data by (he following procedure,

Ao inpurtiog Dats

{Operation

fi=e) (Compleies input of
ELELS datad

FAOK%IY]

= EHED]

ElEES GREl )

frg{Recond nmber chapges 1o 3.3

puszren s o 2
ELLIZ a1 1-041-720¢

inten e wrus w ) z
?Bg?m

BT G WG 2
Frv. ge

Bk Fem il ., o 8
FOM, Be~0df-nedl_

BesrzER G Lot 3
Fls, fé- ~ Bk

P

When data input of 2l} 10 persons iz over, press the el kev once again {0 clear
i P s P §

the display.

fet (U ompletes inpol of
HOY Ty duta )

PR e s P
> 7 B, KB

HOY T, 83-084-47751

B L B I

181



7-3 Displaying the Data Contents

To confi the input data, displey the daty contents for the ea people now

stored, Spectfy the RUN mode by pressing be(B).

P Huits G

iG] Fagas FH

Tise the LISTHE vommund to display the entire contents of the DATA HANK
The data in cach record will be displayed successively ot approximately 1.5 sec

intervals together with the record number.

Operstion ’
P ke [@
LIST #.
g‘“‘“"j mizrER e SEL
ET
' I BREOWM, 853-021-1254
Bl PR LR C 2
CELLIS Bl 041 - R
@iz s G
JOFOE GO0 -RRl D
e
[FEYTY e Sl
WOVDUHG, 84 25-0i-0038
sk fek wom el b
P HOYT 82-684~4701
fouE PR By ol
Heady Fi

Press the 2% key 10 stop the display temporarily Tor checking the contents, Press
the i key fo resume the following display.
This enables checking of any input data errors,

*The LIST#H command can also be executed in the WET mode it 1

7-4 Correcting Data

Assume that the confents of the DATA BANK were displaved withs the LIST#
command and, upon checking, it was found that the sclephone nomber of
FONES in Record 4 was wrong, k

Wrong 0520316211 ~ Correct 0520316321

o this cases, specify the MEMO IN mode and correct the data with the follow-

ing provedure,

Crperation
i M ioe .
Eaa) usdsn E Specifies the MFMO N
w3 esite,
sorrem o T :
- [rrspleys the memeo date
e I o e
b EROMHH. 83 -El-1274 i Recosd 1.
L wazzen e e & Advances ter the next
bt s - rrword when [ key
sy T o g d ey o X nen ke key
cLil=: i i i i &; § fame is pressed.
i e WG W 3
3y s e P
Fois Be-0Zl-aeds
ENETL i WM B i .
el - . ) “Heplays the memo data
I ?1; E . Fﬁ Ty i o i ; in Reoord 4,
G M . e
BETER i Fress the curaar move

{= TR T Ty L ment key to specify the
JUHES, 6#50-031-0211. EDIT mode,

HE e T £
(2] purisn H Muve the cursoy o the
SHHES s E-aT -2 1 posttion to be cor
- recigd,
Bt pin ot e o o
{557 L e e Correct the data,
JUHEZ  BEZ-G21-220
" [T [ T - .
) b 1 Prosy the el key after
fubnt -, - - - - m e [ resd
ﬁ; it ?éE-‘Zv < I 5 e ?j;{ E - the COrFeniion.

H the MEMO N mode is specifiod with the ki8] keys, the record number nexs
to the last record stored will be displayed (record pumber 11 in this case) Press
the sl key fo display the data in Record 1 in this slate. The record number will

then advance euch time thelbsl key is pressed.
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Although the JONES data in Record 4 35 displayed in this manner, the cursr is
not displaves. I a cursor movement key { (=] o5 (57} is pressed, the » g 7 Sy
bud will appesr and the cursor will be displayed. This state is the EDIT mode and
ema duta vsn be corrected in 1his mode. Move the cursoer with 2 cureor move.
mient key o e position 10 be corrected 3ad, alter making the BECESSETY Corred-
tions, press the il key. The comected data will thes be stored, {The “pm ™
symbol will disappear.)

7-5 Retrieving {Seémking} Data

With the DATA BANE function, data retrieval can be performed directly by
pressing the (] key.

1} searching with the W=l Key

10 the o) key is pressed in the RUN mode ( & 13, the name, BROWN and his

£

telephone number in Record | will be displayed. (The " we 7 syinbol will

ApICAr}

Operation

o ltes e B ?
il . . ‘ !
Fegdy R ?
;
& A - |

IR T gy
E—b“}s*?’hrj,,“““;:’i—ﬁ‘“-;s‘; !
i

Wihe &9 key is pressed zgain, only his telephone number will be display

k=

S s
i
|

SRS SIS TS prt

s

othe Bl key is pressed once again, the ELLIS datz in Record 7 will be dis

plaved,

i
o H
&{ J

key is pressed in this manner, data in the same record

]

Each time the =
sepatated with 7 (comma} will be displaved {ihe first 24 characters when 2
long data}. When display of all data in one record is over, it will advance to the

next record.
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Alver ull meme dats stored in the DATA BANK &
play will be cleared, and the

T wwe o symbol will diseppess, H the fes

pressed here again, datadn Heeord 1 will be displayed again,

£ Fhe ditg in Record 10 4s
drplayed by pressing the
fma] key ropeatedly

CETHE Vaee T symibod dise

desel  appesrs znd the Cursos
Biinks }

. [isplays the datx in
feeed Heeord | agaia)

have been displayed, tf

erzen Fjae BRG L o
Pl Ty B 4T
HOYT, B2~05d4-47%701
. P s o
AT-A54-477
b i
et FRE e DR
P
BirFTEE B A B 1L}

EROMM, a3-021-1224

3} Quick Search with the {1 Key

Memo data searched and displeyed with the B3 key can be advanced in revord

units by using the b key,
liEl
=
kg
kg

*The dats in this example

ters. 1 the data is long, however, the first 24 characters of the d

displayed.

186

B $EH ez 6

gl -

Meade FH

PRy e AT MG

EROWH. AS=-021-107:

iEER Fobtd 1 Lt

ELLIS. di1-fd41-77

[

LR Bus i G

FOs Be=-f21-feas

o

is displeved af a time because 1 3 wathin 24 charae-

F-8B Retrisving {Saerching) Data

Even if the 630 key is pressed when the last record stored is displayed, the st
data will then remain displayed,

[The data in Revord 14 §3 dis- miraee B G we 4
played by prossimg the Bikey
repeatediy. b Hf 1 H« 3 5“3 “% *% *
sERER fu 20 bt H §
) {Deisplay remains une . e -
7 changed.) HOYT . b 3-854- 5* o

Pressbedefionto display a previous record when searching for a memo data with
the fem key and B key.

18 backward search is repeated in record unus with Mo similar to quick sezrch
with the 5] key, the command will returmn fo the data in Becord £ Record | will
then contfnne to be displayved even if the Bty keys sre pressed apain. This
operation can be repeated until the data in Record | is displayed.

(Dats in Beword 3 curvently 3
beiseg slisplayed.;

e &
L

Ble 5y (Retuins 1o Hecord 1)

gy oo {Display remaing on- " ’ ’
[k O T R . .

changed.) ERONH, 83-021-1274

4} Conditional Search

Memo duta are displaved in successive order from Record 1 when searching with
the b= key or £ key but time will be required to display the necessary data if
the amount of stored data becomes great,

Ire theis case it will be convenient to yse “conditionsl se&m%x“

For example, we will search {or a name star ing with 87 Press [E)i,
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w2 S o5l ket &
S i T
(B CHITH. BE35-07~ 1007
E‘HS b PUE LG 4 v} f';
' SULLTUAH. B78-039-71 30
?-;5& P Bkphe 1L

The SMITIYs data in Record 6 will be displayed, If B is pressed again, the
SULLIVAM's data in Record 7 will be displayed. I k=] s pressed once again,
the display will be cleared and the cursor will blink, This means thal there are no
miore names starting with 57,

H there are multiple pertineat dota, they will be displayed in the ascending crder

of record pumbess,

“The specified condition need not be a single character a5 in the ahove but can be

Jonger character string, For example, if the 8 charactiors SULLIVAN are used a5

the condition, duts beginning with these § characters will be rofricved.

ik TER R O e Bl {‘;
. H Wi R TP -, - ey -,
SHLLTURH.BTE-g25-T152
PurrTs wuw s

5} Additional Cenditional Search

Assume that the JONES data b Record 4 is currently hetng displayed as a result
of searching with the conditian "3 specified. 1t will also be possible at this time
to make a new search of data afler Record 4 by specilying an sdditional condi
tiesn,

For example, search for a telephone number starting with an area sumber of 03
after Hecord 4. Press (150

P& Rstrieving {Searchingi Dars

{Assuming that JONFS dats o R - h
bs being diplayed by |4 leal Iy !s%’ E =

[BEF=mw Specifies an addi | .
vomat condition. | Bl — b & 5 -

A
[;”Q [Ty Fij LG W : 3
et ‘ - :

= B

i et “ b L

Buiren Rk pRG

) are pressed as in the above, data starting with condition “'03 wili
be displayed after Hecord 4. If there are sultiple data with condition “03, the
second conesponding data and after will be displayed each time the |

key is
pressed,

I conditional search with condition “037 is performed in the above example
nstexd of the additional conditional search, the first dats displayved will become
BROWHN's telephone sumber in Record 1.

grt Yy Sutte PG W “f
Eﬁuu£3a5¢g~ﬁﬁzwgf52
. g P LN L] :
{Simple conditional e g
sefoh) B E. R B ‘;

Thus, the additional conditional search allows you 1o find 2 record satisfying the
imtial condition and, afier altering the condition, 1o retrieve datg satisfving that
condition from the subsequent data. This function enables you to narrow down

the search by altering the condition.

6} Confimming with the Curser Movement Key
Telephone numbers only will be displayed if senrch is made by specilving the
condition 037, Use the cursor movement key (5 1o conflirm the name of the

person with this telephone number.

- P o !
{Conditional search} p:‘f jm i:i :: = z ;‘: »? E
aciinn oo i, ; ?
BROMHGZ-821-120. E
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The telephone mumber moves one space 1o the right each e the [2lkey is
pressed and the nume will appear from the left,

Operating B2322 instead of pressing the (2 key & times eisplays the data from
the beginning.

SUEIER R g g ey H
(Gl Hi-B21-1234

T Buw WO wE - H
Loodiio " " o oy
Bl EEOMH, ¢ =071 774

H the contents in one record exceed 24 chavacters, it will ol be possible 1o dis
play these at one time, The 91 key can then®e used 1o sLift the display to ihe
feft to bring the characters hidden on the right inte view, Prossing e will
cause the last 24 characters fn the record o e displayed. o

7-6 Erasing Data

Erasing memso data can be performod i the EDIT mode a5 in data correction
{see page 183

11 ToErase Parf of 3 Becord

Display the desived dats in the MEMO IN mode and specify the EBIT mode by
pressing o cursor movement key, Thes move the cursor to the character that voo
wish to erase. Fress i to erase the characier. Alter erasing unnecessary charae-
ter. After erasing unnecessary characters, be sure to prosg the nikey.

2y To Evase AY Data in 3 Hecord

Display the desived record in the MEMO IN mode and specily the EDIT mode
by pressing a cursor movement key. Then clear the display by pressing the 53
key, And press the B3 key,

Adl datz in thet record will be erased and the current record number will be auto-

satically assipned (o the next record,

Yor erase ol data stored in the DATA BANE, execute the NEWH command in
the WRT mode { =211 ).

{0 E Tvvifbed 2, foae

The NEW# command should be execuled with cauton fo avoid erasing any
important dats in the DATA BANE.
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7-7 Adding and Inserting Data

s possible to add 2 new data nexi to the Jast record or 1o insert a mew recoryd

between stored records,

Iy Adding Dais

P e W s of

el

I othe MEMO IN mode is specified, the compuier will go mio the key-inpu
walling state and the record number will be displayed. Record number 11 i
displayed and the cursor is blinking in the above exsmple. The computer is
waiting for input of duts fur Record 11, This also means that daia for b reconds
fiave already been siored,

A new data will be stored is Record 11 by DEESSng ke

2% Inserting Data

To insert new data between stored records, first specify the MEMO [N mode and

display the record where the new data will be stored. Next, input the data to be
inserted and press B | (Be careful here since pressing 2 only will cause the

-datz to be stored in a record nexd to the las record. )

For example, assume we wish (o insert the HOYT's data between FOX's datg in
Record 3 and JONES daia in Record 4. Firgt, display the JONES' dats in the
MEMO IN mode,

..... B Igk e WG {_{ H
St TOHES, G5 2-07 14221
D, et ‘_F o i sl ‘E

Next, enfer the initial chasacter §1) of the HOYT, The previous display will he
cleared and “H will be displayed. Condnue eniering the HOYT™s daia,

Posmien ki N o
(i) | .
CNTI@EEREE | e e i 1
EXaB | HOVT B3 -m5q-q22 j

#F Adding ead inserting Data

""" 2

Finally, press LA,

#ukien s e K ]

HOYT BI-0%4-437

[ENEN

i

The HOYT's data s now siored in Record 4 and the reord numbers of the

JUNES" data andd altey have shified down By one. Press the i) key and confinm
that the JONES data is stored in Record §.

ol ER L 5
o i e e .
HIHES . G52 -031-577
The HOYT s dats howaver, 5 also stored in Record 11,
o P e Wi;‘/ B F
[t B ¥ . Ly id ﬁ»«f 7 4 ‘5‘“%’:"_.4
Uhsplive the HOY Ts data in Y s R TR T L g
Hevond i1
Simve this data is no longes needed, erase it by the following procedure.
. oes L e .
se PUIT mode i5 apeoi- . LY
fred s ﬁ‘ggi‘kgg;?mi'?mét‘?mh‘f;zx&im
PITTS oG WL M ST ;
PE (Cleurs the displiy. s
[ Compleies erasing, Vg Burges ot W ‘e
— disappents.}

The HOY s data is now inserted between FOX and JONES and the “electionic

telephone directory ™ is now arranged in alphabetical order.
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7-8 Searching Using a Program

Examples of data ovipul belore und after rearranging are as follows:

< Before rearranging =

< After rearvanging >

b

B el

G el Qo o O a B ke W TS e

wRE R QDR AR R b Ry e

BROWMN, B85-80 11724
ELLIS, 81104 1-7385
Fa, G6—921 —5:502
JONES, B5T-80 10201
MG, B0

ST TH, BEOG-G - 307
SULL IUAN, B7S-A59-7132
WTTS, Ban Y-8 ~3553
YOUMG, G425-01 -3033
HOYT, B3-A54=-4T 01

EROWN, B2-321-1274
ELLIS,311-B41-7335
11, B30 5582

HOYT, B83-354 4721
IONES, 89287315201
MILLS, B3-065-2955
SHITH, B329-02- 1597
SULLTUAK, B78-339-7132
WATTS, 3467017559
YOUNG, B4 2581 -00738

As tong as the inpuf data consists of only fwo items such as names and felephone
numbers, if will not be particularly invonvenient to search by manual operation
of data incresses and the input ftems alsoeincrease to theee, four or more, the
fength of ¢ record will exceed 24 characters, 1 will the® become necessary (o
move the display with the =) key or the cursor movement key in order to call
the desired data,

This type of mass data can be handled easily if data is scarched by using a BASIC
FIGEIuN,

We will introduce 4 search method with s program using the dala mentioned in
the previous section {see page 1793 This method can also be spplied easily to

data of three iems or more,

e (utline of the Program

¥ oehis program is executed, the request “NameT” i5 displayed. 1 we eater the
pame of the person whose telephone number i3 £0 be searched, the telephone
nuntber will be displaved if H s stored in the DATA BANK. IT it is not stored,
R Datalt will be displaved. )

Since this program is for displaying only, specify the MEMO IN mode {B2(8)) to

enter the names of telephone numbers,

& Program List

186 DIM Z$(5)

28 RESTOREH ,

30 BEEP : INPUT “Name®,$

40 1F $="" THEN 30

56 FOR J=1 TO 5§

60 Z8(J)= MID$(KkT=6,7)

78 NEXT J :

80 F=@

90 RESTOREN 230 1)+Z$(214Z%8(31+2%(4)
+7%(5),1,148
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188 READH 3.3

118 F=]

2@ GOSUB 18048 PRINT %

138 GOTO 9o

149 IF F=8 THEN FPRINT “No Data (1"

7-9 Application to Tabular Calculations

YWertical and horizontal fabular caloulations as shown below are frequently

required in practical caleulations, Although this type of caloulation was carried
oul using the array {sce page 66}, labular caleulations con be simplified further
by considering the DATA BANK as being one Jarge table.

15@ GOTO 28

1686 FOR J=1 TO 3
1@16 BEEP 1: BEEP @

1828 NEXT J
1938 RETURN

T ‘m\ Product A | Product B | Product © | Product 3 Egﬂ:z‘l{;?;a%
Branch % 5329 4280 1602 1310

Branch ¥ 2682 5313 4203 F128

BuanchZ_ 5113 3229 5176 95

197 byies
& Yariables Tabie
YVartable name Contents
] ’ Control variable fos 1he FOR ~ NEXT foop

Yertical total

& Gutline of the Program

Since the size of the table will be requesied when this program is cxecuted enter

the number of hotizontal items (m} and then the number of vertical items {n).

Enter dats; one colume at 3 thme vesticslly from the top. “Crloulation” i dis

dayed and caleulation staris alter 2l date sre input, When calculstion is over
play :

z?

Flag vartable tF = | when the perinent persun exisls. T = 546 the
perkinent person does not exish.}

ZR(E3 ~ 7845

Stores the vame eniered,

For reading data

the resuzlts are displayed in the order of vertical total and horipontal 1o1ah

# Program List

3

& Execution Example

Dperation

)R TIRIE) Hama 7
MTEDLE) MILLE.

o] BA-0gi-0935
i I Hame ™

(RE WD) HEHTOH.

i) Mo Dats 1
iz f?%.aﬁ';ef”‘

18

QEEFP o ITNPUT "im x nl}® A B ERAS
£ F: DIM FLA+T B+1)

28 FOR C=1 TO A

36 FOH D=1 T0O 8

4 PRINT "0 30 "=z":1Dr %17
56 BEEP ¢ O INPUT FEL 0

68 F="N"+ STRRE(DI+" "+ STREIFIC, D)
76 {F A={ THEN $=%+"_,8"

Bo WRITEH 3

58 NEXT O

1800 WRITEHRH "M™+ STHRS{(Ci+",0"
T1E ONEXT

128 PRINT *Calculation®!

148 FOR C=1 T0 B+1

T FlA+Y Ci=0

0
Py’
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168
178
186
198
200
218
226
230
40
258
258
270
2BE
298
368
3t1@
328
338
349
35

Jue
376
3o

3ga
40
41a
474
439
448
458

NEXT

FOR D=1 TO A+
(o, B+11=0

NEXT D

RESTOREH

FOR C=1 T0O A

EQOR D=1 TO B

READH $,F(C,D)

FUA+1,DI=FE(A+T,DI+F(C,D)

i F A=C THEN WRITEH FLA+1,D)

F(C,B+11=F(C,B+1)1+F(C,0)

NEXT D

READH $:

NEXT C
PNT

RESTOREH

FOR C=1 TO A

RESTOREH "M~

WRITER FIC B+1)

READY $,F

PRINT % =" :F

NEXT €

RESTOREH

{F A>1 THEN RESTOREH "M"+ STRS(A
-1}

READH %%

FOR C=1 T0 B
READH 3% ,E.E
PRINT % "="1L

NEXT C
BREEP : PRINT *OVER”
[NT @ END

504 byres

7-8 Application to Yebufsr Calvulstions

& Yariables Table

Cantentg

Yariable name

?“nmb;s of horizonial Hems in the mble

Numl‘w Ul W;Ezml msm m %?x& mbi

7 m(amfm% i i-at ¢ %e)r i E Cﬂ{ -~

% m s i ml EL 3

£ EXT inng\
i ) fm?mi yariabile f@r 3 I OF ~ WEXT § Bop
Ty ;tézhsn e
E ~ § B Mafs,:zéezmg vertc 3 i{s'ﬂiwmmw B
bty ~ T%%a array for opfouinting istzrszmimg total {Prepares aumber of

space by the READ #§.

preparing U«-;l%?ﬂ;. data to the DATA HANEK and for reading

& Program Execution Examples

Calvulate the vertical and horizontal totals wing the table

Operation

¢ on page 197,

\'L{fﬁaﬁ} miun‘m §

26826

Input dote in the Zrd, 31d and 4ih columns ‘a sequential order. After zll dats are”

input, “Caleulation”

resulis will be displaved.

will be displayed. When calculstion is over, the [olfowing
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G655k

wlation
{Diplays vertics! total of the st eolumn ) P31 23
fe] {1Hsplays vertical tolal of the 2nd column RN
freed {Bisplays vertical total of the Jrd column} i: k. 25272”7
fail (Displays vertical total of the 4th columea} 4467

=l (Dsplays hoslzontal (otal of the Tst Hne

el EDisplays hordzontal 1ofal of the 3id lined

Jead {Calonlation is over.}

]

* Since all data are stoved as meme data in the DATA BANK with thiz progiam,
# will br necessary fo fisst execuie the NEWEH command in the WHT mode

when executing this program using new data,

7-10 Combining with the Function Memory

A practicat method of using the DATA BANK function s to use It in combina-
tion with the Function Memory. Store formulas and equations in the DATA
BANK and press the b9 key to call the desired formula or equation. And
calcelaie by storing the retricved formuda in the Function Memory by pressing
the (W key.

Assume that the following formula and equation are stored in the DATA BANK.

11 QUADBATIC EQUATION

 X=(—B+SOR(BIZ~AkAKC 1)/ {24%A1: X={(~B—SOR(E
12 AKkARC 11/ ( 2HA )

HERON o

418" =LA+B+C)/2:5=SARISH(S~AI*(5-B)*k(5-C))

A formuia 1o caleulete the root of 2 quadratic cguation and Heron's formula are
stoged b the DATA BANK.
Now, caleulate the oot of the guadmatic equation. Press {809 (0 seaich the

guadratic equativn,

(O DEATIC EQURTIOH |

& | =~ B+ SR BT D-da il b o0
Then store the calculation formula in the Function Memory.

T E i

L [ e




CHAPTER 7 Convenient DATA BANK Funcrion

Mow we are ready to calvulaie.

Input 2 fora, -3 tor band - 10 for c as an sxample,

= | B

-3k B B

265 |

~ 18 2 1as

T | Sk o .

This function is highly convenient since calculating fonmalas stored in the DATA

BANK can be applied 10 the Function Memory as they are.

Maote:
When storing 2 formuls name and calenlating formuls in the DATA BANK, do
not store them in one record, Siore the calculating formula in the record follow

ing the recond in which the formula name s stored,

202 :;
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Character Code Table

i

, N .,,,. . / T T e T o “““[fi!“:j _*f

MNumersts | @ 112130 4]5]6]7 8]0, dilEle|
Copitalt | A B/CIDIEIFIG HII|J KL MJNJ@%__?}%
otters 1O R S ITIUIVIWIX Y2 vle

st alblcld el flehl ikl |mln]o]s]
s e ls i tlulviw x]y]z

Symbols | 7 .l -

T o ;: lelxre 5"5“ - »él%? s E*’f

Eidieendl BT 1S IS U0 IV IO IR AR I

#The charcters and symbols in the above table are fined in sequence, with the
space being the smallest and ¥ being the fargest. £

T cun be displayved by
pressing Bl=1in the extension mede. }

Numeric Functions

Mamie of
function

Foremat

Function and input tEnge

Triponomeiri

function

Iaverse
igonometne

function

fry perbaedic

funeiion

inverse
iy perbodic
function

Sguate 1061

Cubie root

4 Pawer

Foupne e sl

fungiion

SN (Mumeorne sire (X« 14407 4874 me’j; fﬁf}{}g;;{?
CRPIESHONnG
* heseafier X

OS5 (xs 0% TXi < 14407 (8n rad, [600p1as

TAMX: tan B < 1440° 8 rad, 1600z
exeept when 1A is odd multiple of

0% ni7 rad, 100pra)

ASN ¥} sin”? g b -907 < ASN < 50°
Gind: wnfd < ASN o w/d,
gras - L0 £ ASN < 100

AUS Ky €t Xigl, 07 < ACS < 13
frad. B ACS s omopra O < ADS < 2003

ATN (X} fag! ~$0° ¢ ATHN < 9"
(rat: -nfl < ATH < wiz,

HYF SN () sinh

HY OG5 0 30; eash

HYP TAN (XS fank KD e jgiee

HYP AN X} sinh ! P L < 5 g 00

HYP ACS X cosh™ | Lo X <5y k0%

HYP ATH (X} tanht | 1K1 <
PXE < e

K1 X x¥ x < -y nutural sember

EXF (X} e -HETR K 2 130358509




Numeric Functions MNumearic Functiong

Mame of . . N
. - Cunctean and input range dmme of - .
functiog Fogmat Fu F & fuhelinn Format Function and input range
Camron L0 (X fop X X>0 ; o . -
i 13 19 Hoswdeomual 0 &1 Hesadecimal | &1Hx Uharacter string vontams hewadecimal
i jogarithipe . . ) ’
) £ o ] - decimul chiracies string mpber within 4 charagiers,
Maiurad PR IR g, x X >0 CERVET I
foparithn R e o T
e JRURESUTRUID S SO . . actoria) FACT (X} £ & o M £ &9 (0 and positive inteper)
integer PRT X ¥ {iive maxpmun tnteger not sveead ing U R e e R
¢ fri ! i £ ¥ Pormuiation MER {5, £}* nPr Guo v «opw 1P
¥ {egust to Gousstan function [x 1) G 4
RSO SN Lo e UE and positive intsper}
Fraction L FRAU X FRAT | Grvesdeaimal portion of ¥ Uomhinstion | NUH en_5* nl's (o e 0 )
Absolute ABSIX] txt Gives sbeolufe value of X o U and positive inteper)
Vﬁiﬁﬁ Hoeo e T ' £l 3TN £ H Eue ; N '$ " > P V:VVM““
i - ‘ EHAEN POLIKE, Y Pe3E ¢ S LAY Y LY X4 1Y £
Sipen SR YD spn x { when X5 0 = by XY mumwric £ given et % function value for asapn.
fwhen X = 0 confdinate CH PETE RRIC RS mient 1o variable ¥ while value 0f 0 is
o1 when X < 0 framsiormaiion assigned to varigble ¥,
e T o forlas e . L a foe N . ve T
Rounding off | BMND X, Mumber | BNDC | Gives the valor of ¥ which is rounded oot RECHr, 8) RECE [ O<r < 10775101 < 14407 ifin 1ad,
of digitss® aff a1 the specified gigi revianga L8 pumene t600 graj
[Number of digiisl < 100 seantinaie LR pEE Ny Gives x a2z function value for assign-
SO NP — e T Pranstorrpued fn ment to varable ¥ while vilue ol v s
Random Rane Had & | Generies 3 10-digit random number assignesd o varkable ¥V,
mEmbess G HAN # 1
# " w Gives upproximate vilue of atie of cirvie ole
UM TR (6 dimet b b the case of asterisked functions, parameters must be panthesized,
- B R .. : - . e - o 7
Fecimat — BMSE [ X3* DMET{ | Converts decimal aumber gives gs Certamn combinations or permutations m iy cause crrors due to overflow
sexagesimat ¥ imto sexpgesinal chatacter siring during mitemal caloulations,
COVET SHIR sre degrees, minuies and seoonds
A T
Sexzgesimal — | BEG (dep. | min I3E fx, v, 2y = x4 p /el + 2/ 3600,
decimal [sec}ip® TGty ZH < 1
COHYYEESION
Diecimal - HEEKE §Xe HEXS ! Convertsvalue of X into 4-digit -
hoxadecimal hewadecimal characier string,
conversinn 32788 < K < 65536

206
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Error Messages

Frror AMesseges

Error condef
Mezming

Cause

Countermeasuce

Eror |

Memory over

8 Unable to weite programs or £x-
pand varigbles dye {o mwificient

& £1a38 UNINECeSIATY PIORTRMS
with the NEW command or

Frrord

Frroe codef
deaning

st

Counfenmeassre

UideTined

Sysniaw gyror

formula,

® T he formaty of ket side snd el
side in the ausigned sistemont
diffey, {5uch a5 characizy type
and numerke fype}

& Attemipted o read characies in
x numerie variabie with READ/S

REALR.

& { haracter SiRing OperEtion ex-
cepded 67 churacters,

Freasy 3
Muthematical

PFELE

& When the vatculation result of 2

formuis exceetds 16" (Over.
fhewl

& When arpuments sre outside the
wmput range of numeric func-
[EAET

e When the requlis are uncertain or
tnpassible. (A Tiempied to dvide

with a ()

i $ysiem capacity of free area. reduce the number of
stack over variabley
& {alculating srea (siark) unable & Separate and simphify the
1o hetd formuls sinee the formuls, -
formmsia is exvessively comples,
& Uinable io wreite dafa by the data | e Clear the airay
bank since capacity & msulfi
chest,
& MNIng OF MOre 3rraY s wers
declared
Frroe 1 & Formai error in the program or s Coreet the error in the inpul

THORIZ,

@ {hanpe pumeic variahie o
charseios variable or check for
ehuructes Gineluding spuced i
the DPAT A stetement,

% Shorien (he characier sinng

i pumy destination for the

GO o GOBUR siotements,

& Specily the vorrect jump
destinatios,

& Write data

& (Coprect the tne number,

& Correct the Tormuls ar the
duts,

@ Check the doia,

Error e There ds no dota 1o he read with
BLADIREADS 0r RESTORE S,
1 he line number specified wirh

RESTORE does nol exist,

Frres § & When the aipument b outside
Aegrment Hee ieput range of commands
errest wysd Tong tions redyiring srgu-

menls,

& The subtorisl n (he array B outls
side the ppul 2ange,

e Adfempied tospreily two afrays

Prresr

abie ereay

seag e ackded.

L]

Attempied o g 1he sEme vaihe
brfe mame for & sumenc variable

andd @ characier variable,

&

Acttempied to w4 pirEy name
urbsoript that was net declared

freee 7

Hesling criog

& {orrect the argument err.

& Change the subscripi

® hange the ey name

Lparnd Lhe easiabvies with the

DEEM ststement,

# Change the vable name for
the numeric variable and
character varishle,

w Lise alier declaring the array
ar correct the arzay name

subiscript

& When the BETURKN siatement

vesed ather than when execul

g g subrouling,

®

When the FOR statement and
NEXT statement do not gorse-
spond or when the vaceble of
the MEXT statement dogs not
stttk that of the FOH sisie-
IS

# Wher the sulnoutine neshing
foathing u subroniins fvm e

subirotined exoeeds cight levels

# Correspond GOSLIE ~
HETUHEN gf PR ~ WEXT

ooty

& {orregt the subyoutine or

PO Joespr neating level withe

iR rangy
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Error Messages

Error codef
Meaning

[IFY Y

Cauntermeniire

Specifications

Lrror?

Mesting erfor

& When ihe FOR loop nesting
{inserting 3 loop within g loop
with nesting foim: eaceeds four
fevels.

e The CLEAR statement wis negd
i the FOR ~ NEXT loop,

& Move the CLUAR satement
oitaide the 8 ~ NERY

siEternent,

Trzver &
Brotect erenr

# When the followng socurs wheh
the password specified -
.

2

Input of ¢ different password

fxevuin of o produbied

comnrand

33 kditing of 8 program

4r Loading programs with ditfer
g passwords

5} tmpuiting dats in the data

Dunk

c

{athng dats from the dals

Bank

# Clear the passwiid,

Foreoe 9

Crplion erros

e BAVE SAWE # o PUT command
was execged withou! an
inferface.

& When the sipnal input with the
LOADL LA ar GET
command 5 erratic dnd cannot
b Joaded,

® A printer s not connecied,
& When the pranter is aot seflp

cienatly charged,

& Paper jsmmed i the printer

e {onnect 3 fape recoidey

® Heduce the playback volume
of the fupe recorder,

& Sef the tone control of the
tape recorder to muddie posh
31538

# {Uhange the casse e tape

& (Chean e hewd of the tupe
recorider

® Chasige the printcy,

e Hemnove the paper fammed in

the pramter.

Type:

FR730p

Fundamental Cslculation Functions:

Megative numbers, exponents, parenthetical addition, subtraction, muliiplica
fien and division {with priority sequence judgement function — frue algebraic
topich.

Built-in Funetions:

Trignamnetsio/inverse irigonomelric functions {angle units of degreed/radians/
gradsy, hyperbolicl/inverse  hyperbolic  functions, logarithmic/exponential
functions, sguare roots, cube rocis, powers, conversion lo integer, deletion
of integer portion, absolute values, signs, designation of number of significant
digits, designation of pumber of defimal places, decimal + sexagests
conversions, decimal « hexadecimal cenversions, rectangular « polar eoordi
nate  transformations, factormals, permutations, combinations, rounding,
ranedoan number generations, 7,

Statistical Caleulstion Functions:

Number of date, sum of x, sum of v, sum of % sum z:sf}-’z L s ot ey,
meean of ¥, omean of p, sandard devistion of x (7 typesh, stendard dovig
tone wl y (2 types), linear regression constant term, linear repression o
ef

icient, correfation coefficient, estimated value of x, estimated value of v,

Cammands:

INPUT, FRINT, GOTO, ON ~ GOTO, FOR ~ TO ~ §TEP ~ NEXT, IF ~
THEN, GOSUB, ON ~ GOSUB, RETURN, READ, DATA, RESTORE,
STOP, ENDL RUN, LIST, LIST V, LIST ALL, MODE, 8FT, CLEAR, NEW,
NEW ALL, URASE, DIM, DEFM, PASS, HEM, BEEP, LET, SAVE, SAVE
ALL, LOAD, LOAD ALL, PUT, GET, VERIFY, NEW #, LIST#, LOAD #,
SAVES, READHE, WHITLE, RESTORE# STAT, STATCLEAR, STAT LIST,

Program Functions:

UMSE, KEYS, CSR, LEN, MIDS, STRS, VAL, HEXS,

Calculation Range.

1w 1007 ~ 29959099999 « 10°% and 0. Internal operation uses 12-digic
manlissa. .

Program System:

Stored system .

Program Lunguage:

BASIC
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Specificarions

RAM Capaciey:

Standard 7,520 bytes (system area: 677 bytes) {15,717 bytes with the RF-8

RAM expansion pack}

Mamber of Program Areas:
Maxinsum 10 (PO through Py

" Muinber of YVariables:

26 fixed variables, exclusive chararcter variable and array varizbies,
Mumber of Stacks:
Subroutine: 8 levels
FOR ~ NEXT loop: 4 levels
Numeric values, & levels
Operators: 17 levels
Number of Display Drigits:
F0-digit mantissa {énc%uﬁi;‘tg sninus slgnd and 2.digit exponent
Display contents:  puzzen, ext, 81,17, nun, weT, peg,
HAD, GRA, DEFM,[MEMD], [N, (677,
TRACE OK PRT ON, TR

© Display Elements:

Z4-digit dot matrix Hquid orystal display
Main Components:
CMOS VIS and others
Power Supply:
2 fithivm Batteries (CR2032) for the mainframe
Flihium battery (CRI220) for memory backup

‘Fower Consumption:

Maximum 0.07TW

Hattery Life:

1) Continuous program excoution: Approx. B6 hours

2} Contirvous display of 5555555555 a1 20°C (68°F): Approx. 205 hours

‘5.5 months when uni is used | howy per day

*Note: | hours includes 10 minutes of condition 1} and 50 minuies of

condition 7}

Memory protection battery: Approx. 2 years (with main batteries installed)

Auls Power-off;
Approsimately 6 minutes
Ambient Temperature Hange:
0°C 10 40°C (32°F 10 104°F)

Specificetions

Bimensions:
VZAH X 163W X 770vwim
(A7HE X 637W 37D
Weight:
139 g (4.9 oz} including batteries.



Index
A [ i3]
it (64 E)ag;tvs &
AES 150 Pelete ey 7
ACS 145 bint £33
ALL RESET button i DMSS el
Angle unit 8 .
Asgument 144 E
Array variables 57,133 fdit 101
ASCH 18 BRI made t9]
ASN 145 ERD . HOE
ATH 145 Enginecring 7,35
o EO% 158
B EOY 159
BASIC 3t Poual key (=) b
BEEF £36 ERASE 138
Beep Sound 130 eror &7
Bug &7 Criot code &7
BUZZER symbal i Errur mressape 30,67
Estimated value 42, 158
8 Exciugive charncier variables 510138
Chigracier expression EH] LXP 144
Charscier Functions 149 Exponcnt 6, 21
Churacies variables 57,41t Expronems display H
CLIEAR 107 Expression £
Comparison expression 118 Extension mode 5
Cantrol variable BiG
Correlation coellicients 44 F
(&85 144 FACT 153
SR Eis Factorial I8, 155
CUR i49 File name 75, 1
Lursor 6, 16 FOR ~ T0 ~ [STEF] NEXT 11y
Cursor movement keys & FRAC 152
Froe area £342
it Funcilon key 3,
DATA 523
DATA BANK Commands 166 G
Debugging 57 Eaugshn function 25,151
Decinal portdon 3t GET . ’!.28
DEFM i1 ' -

re e

ferclesx

GOSLE [ 3] O 148
GO (1 Leop [Pai]
LHA {pradest g, 144

K]
I Mark routing &%
fexadechmal number 2 Mas tissa 3
HEXS 161 Manuval aperation 24
HYPALS 147 MEMO 1N maode B 178
HYPASH 147 Message 48, 131
HYPATN 147 MiDg 141
HYPUOS tds MODE 2, 138
FEYPSIN 146 Muliistatement i
HYPTAN 145

"
i HCR 157
B e THEN 1ER Riesting 68 110
THBLFT it HNEW 1ALLY 89
fasart key 719 NEW 2 164
INT 15t W T
fnteper portion EH Myl 107, 113

Humber of by tes 53, 64
¥ Mumnvber of decimal places 34, 13%
Krvs 111 N‘i}!?}?z&i’ of dgnificant dighty 4,139

Mureral Keys 3
1 Musieric expression 4g

Mumeric variables 57,111
EEN 146
BET 10% o
Eine number 52,64 :
Lanay regression coefficient 4%, 138 ON -~ GQS{_}ii 122
Lineay regression constant tene 4 [, 158 ON ~GOTO t
Lsnegr regression expression 41, 158 One-variable slatistics 19
LIS T Dutnat element ii4
LisT # 166
LIST Y £61 g
N 148 Paired varizble statistics g
LOAIALLY 106 Parsmeter 98
£0aD g {89



Ercfom

Parity check
PASE

Password
Peripherals
Permutation
POL

Polar coordinate
PRINT

PRINT mode
Priosity Seguence
BUT

.4

R AL {radians}
RAH # .
Handom numbers
HEALY

REAl g

REC

Keciangular voordinaie
Regiession cuive
RiM

BRESTORE
REETORE »
RETURN

BN

RiiN

RUN mode

£

SAVE [ALL]
SAVE g

SET
Sexagesimal
SGH

216

147 Sumple variabdes
FOd CH
ey SOR
4, 7 Standard deviation
26, E56 ETAT
154 STAT CLEAR
33,153 ETAT LIsT
Fi4 Slatemenis
B, BG Statistical dats
23 stop
126 5TRS
Subroutine
8, 144 ¥
134 TaN
25,160 TRACT Mode
H
[ ¥
183 VAL
33453 Variable Expansion
4 Vartabiles
e VERIY
125
172 W
P2
153 WERITE #
100 WRY mody
B 16,53
145
Ha
139
35,31, 161
3341

144
Ti

174
B, 54

B g

GUIDELINES LAID DO BY FOC RULES
FOB USE GOF THE UlIT IN FTHE L5 4, {nof
applicabls 10 other aressd,

This equiprmient

i

Hererates and useq radio frecuency eneigy
HORN wsed properly thet s n arrier
wotho the rmanufacieiges HHITRCLDNL My
mtetiprpnce 1o Facki grwd televigesn fesephaan, i has
Evpe rested Bnd Tound o SOty woath (e s fgr
y 3 COPUTIng devite in aecardance wath Ehe speg:.
fwations i Sulmart § of Pars 50 FOU Hutes, which gre
deigand o provide Femsarabis ot i
wiigrierence i g resdennial insialiphon Gy s )
8 piiarantee thas inierfgrence wiil 0Ot Googe e g
wist andtdilatin i phey BuiEnent does caute imferiprenge
0 ratho o televison FEUERDLON, which Can be deteimisied
by fufrmng ihe sthpient ol and on the uepr oo e
clutaged 1 by 1o corrert the eizrigrent e Hy nig o
it 0F the (Glowing meswrps
BOriRrl the ransing anterng
{RINCRIR Ihe COMpPUTEr wath resHest 1 the raceiver
T MTOVE (e COmigsTer Bwity T the recever
- plug the Qampuier nig add ergng DUTIEL 3 thi corm-
paler and secpver are 00 difeopns Branch i ug
i necessary, the gier shoyld conwlt the ater (r an
grpenipnced rachniielevisinn seefing an for sding nat LIV
st The wser emay bing the Folitming hook et £ e
@ Dy dhe Federal Commumeairons Comemishon b
UHiowe so fdentify 2ed flesndve Hadin TW interference
Prablems ™. This hooklet s semishie frar the US Dovern.
ment Prontig (itge Wastungian, [3.0., F0402 Stk N
U4 -GO0-00345 .4

arid ¢
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