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INTRODUCTION

. & practical personal computer that can he easily carried
anywhere in vour bag, provides the same functions as a conve-,.t[onal
table tep personal computer bacause it has a large RAM capacity whick
can be expanded to a maximum of 16K bytes, In other words, it allows
aoout 15,000 characters to be stored which provides zn adequate capa-
city far reguiar personzl programming.

RAM [Random Access Memory] is 2 memory device in which vou can
Treely read and write programs and data. To freely write data into RAM,
process the dzta in response 19 vour purpose, and rzcall only necessary
daza, first 2 program has 1o be writien into this RAM which matches the
appiication by using 2 programming language calted BASIC

A BASIC program is a procegure for performing work.

Since a computer is worthless without a program, this manua! was pre-
pared as an easy guide for customers who would like to fearn the BASIC
30 that the considerable functions of the PB-T750 can be fully

-7AC functions can be broadly exparded by connecting zn optiona
;—?-eue:—;:rmtes' with casseite interface which allows a mini platter-printer
ta e used for quickly preparing beautifu! 4-color graphs and tzbles, The
method for accomplishing this is roughly explzined in this manual.
Because the PB-700 is a practical personai compuier, it provides ex
cellent print autput.

it is certain that you will like the PB-700 more and mare as vou become
used to . The purpose of this s‘f‘ar aI Is to crezte an opportunity for as
many readers as possible to become famiiiar with the PB-700.
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g the time io masisr eam i
using a persanal computer s considered o ke in
dof u-rs- J”a‘i the & xeys are L»ei
ohs that ailow the
gr"“ﬂr {0 eas! -y *"ﬁe's znd ,t,. many practice pro-
as part of an instruction process that allows ine
ie BASIC language while 3erf0{mirag key operations.
Pg- *[}J operation, an cutiineg of iis Teatures and basic

overed in Cha te 1,. white the functions of

screen are covered in Chapter Z before vou

pdter are 1o store ang compuia as a maiter
ASIC language mrogram be pre?a;ﬂed to store
-700 and recall it freely when necessary?
tziled explanation of “Array Programming”

i pter 3 for the
i h'i’]g 5._-prs: gramming for fully utilizing the
700, as w reli as the applications of the o
e interface for expanding PB-TEC T
masierag BA SI shoul

3
o
o

many comm
tail 23 much as possible. [ s not
inner to fearn the commands in

: . ning. Since only 18 BASIC commands
recssary from t«::r- viewpai ﬂ’i} it is recommende d that

Figu
ne sziectad z;‘;d izarned so that fuil znderstanding is

r’—*prevt’ath.n, program examnies are provided for actual
i our desire that the PB-700 is effectively utl-
H ryJ

£58 Drogram gxamples and rearranging the oro-




THE PB-700 AND OTHER CASIC PERSCNA
COMPUTERS

the PB-T00 is a h|gr ciass PB Series co*ﬁ;}uter which ;s provided with
cansiderzble BASIC commands as well as a large display window and
memory capacily that are adequate for smail to medium wark require-
MEnts as shown below,

Also, the opticnal piotter-printer with cassetie interface can expand PB-
100 functions for graph preparation and hobby use as an attractive
Teature.

Model RAM Capachty Characteristics

Feito0 Main 64K bytes 9 Bual CPUs, excelient computing
S5ub 48K SHyies pracision ’jEC|"'|d arithmetic},
domle do;c]e orecision,
& Considerable Graphic funcions,

Main £4K byies & Basic Machine of the FR.T100
Sub TAK byies

32K bvres Maximum & Handy er—}deer
& 29 Digit, § Lins Display Panel
BCETL, an easv tzble language, is
arovided.

PB-700 16K byies Maximura  ® 29 Dig
& Piotter-Priy
face
& Povverful BASIC eo
FP-204

[f]=F ]
Doaw
fed g1
SoEs

== Fomet

FX-700P Aboui 23K ayvtes 8 VWith Expanded Memory

PB-168 About 23K bytes # Handy 3ASIC Guide Machine
Maximum

\CHAPTER 1




+1 PRICR Tu @?Eﬁﬁ% @Eﬁé -

B Utilization Precautions

& Since this computer {5 consirucited with precision electronic com-
ponenis, never attempt to disassembie it. Also special care shoula be
taken so that it is not damaged by bending or dropping. For example,
ga nat carry it in your hip pocket.

@ Since the FA-10 iplotter-printer with cassette int
be connecied, do not connect other eguipmen i

8 Avoid exireme femperature variations. Also, be 2
avoid high tem: erature locations with high humidi
However, if the ambient temperature is toe low
speed may become slow or there may be no disp!
temperature conditions are resiored, the compu
become normal,

® To keep the computer clean, wipe ifs surface with a2 soft, dry cloth
of cne damgpened with a neutral detergent.,

a8 When & maifunrciion occurs, coniaci the store whers it was purchased
of & nearby dealer,

8 Before seeking ce;“;'ce, piease read
power supoly as well as the program |

et
O

zzin and check the

1’

5Y TE?? COMNEH
ZNNECTONS

e T T R

—_

Exterral Casseite Tape
Recorder
{Commercially Avzitable]

Microcassetts
Tape Recorder
(Ch-11

FL:'I [ R T T o R - TR v R+ R A IE#

*

EEMRaR@Ea et
@R G EE :
b~ -3-R-E- 3- T -1 Y LD
_n'vﬁnnnua E!,

|

Plotier- ?;-nter with Cassetie
Interface {F AT

)

power prior to performing cornections,
ving the RAM Exp ﬁ.s an Pack OR-4, be sure io
th the COWET Switeh O



+-3 BATTERY MAINTENANCE

& Battery Insertion

Turn the PB-700 power off, then turn ove
the main frame and open the Uattery mm-
sartment {id by sliding it (Fig. 1}

instali the batteries so that the minus side
is at the spring side of the main frame
{Fig. 2).

Be sure 1o insert them with correct poiari-
ties [+, —! 1o prevent the possibility of
battery burst.

Four AA size batteries are used. Do not use
oid and new batteries together because the
battery tife will be considerabiv shortened.
it it is not used for a long pe,réod af time,
store the main frame with the batteries
removed. S
2o not throw old batieries into a fire be- =~
causz they may burst,

B Battery Replacement Period

When the buzzer sound produced by the
BEEP command becomes smail, or the
display becomes blank, replace the bat-
teries with new ones. {For battery specifi-
cations, see page 323.)

B Power Scurce Configuration

Since the PB-700 power source is divided -
into 2 main power source and a sub power
source for the RAM backup (Fig. 3], a
program or dalz i the mainframe are not
lost during main power spurce or sub
DOWEr SOUrce ”satze;y repiacemeni. A pro-
gram ar data are om}f tost w;-,e—. ti e "'-:5:;

* Be sure to seplace the main batteries every 18 months ang the
RAM backup battery everv 2 wears regardless of their use in
order to prevent the chance of maifunction due to batfery reakage.

= uhh the main batieries removed, the sub baifery protecis R—“a M ofor

approx. 10 months when RAM capac..‘:,- iz standard 4K bytes {approx.

2 ..,0’1‘:.”2' when RAM capacity is expanded to 16K b{ftes}.

-8 —

7-3 BATTERY MAINTENANCE

# When bath the main batteries and the RAM backup battery are re-
slaced, be sure to press NEW ALL @3 in sequence.

* Keet} the battery away from chiidren. If it is swallowed, contact your
doctor immediately.

Auvio Power Off

is zn automatic energy-saving Tunction which prevents power con-
aticn when you f'osgeL to turn off the power. Approximately 8
minutes aﬁ:er ine last Key operation {except during program execution),
nswer will go off automaticaily.

Power can be resumed by pressing the & key or turning the power
switch off and then on again.

B! ow-voltage Detection Feature

The PB-700 has a Low-voltage Detection feature for protecting RAM

c:f‘."cr:ts whien the main batteries become exhausted anc their voltage
oelow a certain level,

n the voltage becomes low, the whole [:Hsplagnr becomes blank or the

olav during program execution blinks, and the PB-700 is nn langer

perable. The batteries must then be replaced 2t once. If the power is

turned on with exhausted batteries instailed, RAM contents mav change.

_13W
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ha PB-700 is nat
iy is 4K bytes,
exparded up to

moaf 18] 23 3\; installing OR-
pa*s:ow P‘acks.
M Expansion Pack provides 4K

-

following oroce-

" insert the RAM Expansion {3} Turn off the power of the PB-730.
20k as shown adove. 2% Turn over the PB-700 and remove the
RAM Box Cover by holding its two
es
i the OR-4 RAM Expansion Pack
Fig. 2 inih the far right position by hoiding
Or“ﬂEE”GH_.. iz 11
5

2
RAM is very sensitive fo siatic
i n 2 human, be careful not
ouch the OR-4 serminals.
the holder into a locked position
whl,e aressing it gently (Fig. 2).
ig) Instail the z‘equ%;ed number of RAM
Expansion Packs, then place the RAM
Sox Cover and turn the PB-7O0 power
0. _
Enter NEW ALL &
RAM L,B.,_.Ja.ul ¥ DY S

. A . 71 Instabl ths RJ
Fiz. 3 RAM Expansion Pack VL
. . LT
insertion sequence . .. :
ifa
e pos

3 RAM 2 RAM I

L}

MOMENCLATURE AND

Adiust it
by read.

¥When pr
alayed., Whean
bat kﬂys

gy can be éispza\;'-*
[5iiFT) x;e*.r and Alshab
time (one key command

T o8
Used 1o BASIC command or
program outpur, and to

execute an instruction 'F'*r Brogram
caiz input af"‘ouiput.

phabet keys Raturn key Enter key



This Is a demonstration orogram to show (though roughly} the functions
of PB-700. If you are not sure that you can input the program correctly,
refer to Chapters 2 and 3.

By this program, you can see various functions of the display screen,
BEEP command and the execution speeds of the graphic commands.

18 CLS

22 LOCATE 3,1:PRINT “PB-782 TESTING

3@ FOR A=21 TG @ STEP -!

42 DRAUIZ:A)- (159, A)

g NEXT A

&2 LOCATE S, 1:PRINT “BEEP SOUND'

78 FOR A=g TC 9

a2 BEEP 1:BFEP 1:8FEP @

32 NEXT £

@B CLS

11@ FOR A=33 70 253

126 PRINT CHRS(AZ;

138 NEXT A

140 FCR A=3 70 20

158 NEXT A

168 LS

178 FOR a=1 T2 18

188 DRAW(A+2, 16-AY-(AX3: 16-A3—(A%3: 15+
AS—(A+2) 15+A)—(A+25 16-A)

193 NEXT A
228 TOR A=3 10 282
218 NIXT 3

_15_
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When 2 key e"tru iz made in the direct mode, the input of the character
e the kev ton is i

Numbers
Decimal point
, L0 Calculation command symbals

Dispiay iscreen} clear

Character deiete

Break (execution hait}
Manual caiculation execution
Program: input and execztion
kil

Cursor movement {left, right}

SEIFT mode designation
CAPS mode designation

Answer key [Last calcufation result access)

& Number of characters in one statement

The maximum number of characters that can be entersd = & calcuiation
formulz during manuzl czlcuiation or in one fine during BASIC program-

ming is 79 characters

Key Funciions in the Direct Mode

BRED LS RNET S

funciton accurs when the

rhe same fime. [ne Srown c;*‘;.zral:-tefsj :}rmbo%s, eic, i’!';;'
ey are enterad.
36 cifferent one key commands are provided.

— = y 0] 3 e e e r i
Z,E. 8,2, E 6,5, 2,8, & Symboais
Decimal point

Charaster, symbal insertion
75 — P8l Program area designation

A Previous line dispiay in the EDIT mode {see pags 141
12, L& Cursor movement (up, down}

HGME! C::g—" FETTETE ’rh = iMoo = giat a "‘|

e ursar movement (to the beginning of & staternent)

Koy Functions In the Shift Mods




2 4 i ESETENG .&ND SPECIAL KEY FUNCTI QNS -5 uﬁ%LCULﬁTiGNFLjNCT @NS

TV ... .. (SPACE] Biank entry in all key mades. B Calculation Precision and Functions
L Ham P . e internal calculations are performed by & 12 digit mantissa [+ 2 digit
1 : e mel Clear i , o 1 AllIn G . perio o0y - d1g Val L gl
Ziag - - égizi, t:}ieenggnﬂgf{og'titZ;;;_GISFJ 2y and moves the exponent). Since decimal operation Is used, high precision calculations

can be performed.
Marual caiculations are exacuted with the Rl key,
Calculation results are displayed with a 10 digit mantissa (+ 2 digit ex-

&) % only moves the cursor ic the beginning of a
staterent while the disptay remains as it is,

B ... {Deietef/Insert] Deietes a character or symbol where the panent]. In this case, the 1Tth mantissa digit is rounded to the nearest
cursor is focated, and moves the character or symbol at the whole number.
right of the cursor 1o the [eft.
G moves the character or symbo! at the right of & Ogerator Funclions
the cursor to the right and inserts a blank. ~ Power
R . . . . Fo— Addition, Suhtraction
{4}% ..... {Break) Halts calculation and program exescution. Also N Multi Eicjat'o divisi
used to turn the power on when auto power off occurs. ¥, ' Iphcation, teision . .
+ 3 MOD Remainder calculation {If the numerical value includes a frac-
-y - - - - - 4 - o -
(51 @, 55 - - Moves the cursor left, right, up, down. The repeat function tion, the fraction is discarded by this operation. ]
pro nly left, right mov t. . .
vides oniy left, right movemen The calculation range is 25 foilows,
{6t fearm) ... [Enter} Executes manual calculation. During key input [~ Division by O causes an MA error. .
wait in an INPUT statement, it functions as @31, An (2} When overflow occurs {i.e. when a result exceeds the calculation
. ! ment, function =i
assignment statement, command, and a statement cannot . ;—*'?“en it causes an OV error.
be execuied with [ | 13; FOWer range
=y ST : - \ (TRl MA error
{71 % . .... Stores the resuit of a previcusiy executed manual calcula- A
tion and the numerical value output by 2 PRINT or (Tx)N0—— 1
LPRINT statement. gAy ——0
Example: 3.4 % 5 IR, — 17 @A {—t— s MAerrar
58%3-WTHE - 04 o
* ? (—ximi+yr)—— OK only when ¥ is anl integer. Giherwise it
During program execution it provides a program stop func- causes an MA error.
tion. The program <an be continued by using a CONT *Wherex >0,y >4
siatement {see STOP command}. . . L.
- Q Ex aiculation Priority Seguence
Bl {Return/iine back} Executes program innut and com- | RTI
S 2nds. '\.an aa! operation eanmot be execstod. wr Caicqi tions are executed in the following sequence.
sladerl H HELY : B e =
The previous line can be dispfayed in the EDIT mode ;. Elements in parentheses
{see page 147) by & L. 2. Functicns
y e = 55 3. Powers ()
{9} i) Po) = [®E) BS . Specmes 2 program area and causes pro- 4 Plus 1+ and minus (] signs
gram execution from the first fine. 5 x. / e
6. MOD
T+, —
8. Relational operators {=, >, <, etc.)

~28~ —21-




CHAPTER 2 KEY OPERATION £7D DISPLAY 3-8 CALCULATION FUNCTIONS
@ Relational Operators
Formats zelationzl operators can oniy be used in an IF statement isea page 1941
Y N Couzl
4 “2‘ s {¥FY)s 2 i
2. XPH2XYEYZ o XM+ 2AxEkY+YNE
3. —¥E s WA
&, {-YF — =Y I™2
5. (X7 —= XY e
6- K'\:'Z . xf\k'\!/\ ‘J
St
Remzinder of ¢ —— X MTD Y
Examples
a5~ 4 sing Variables
ariable can be confirmed wits the & Key.
2. -0.5"% s BIEL Ry
j [ETeR wIPET S vo = resisterad yarizble
3. —g.EiNg . AN IR = @ (when usad as 2 registerad varizhle]
- ical vaice is entered In o]
4. @572 —— Z.25 ;
5. 2.5™-2 — 2 13th mantissa digit
. A iSingle-precision is ih
5. —g2.85;"™2 — 4 mazs*?ate i
.ﬁ -~ "\nf
7. & 5MA 5 — B TRTALBTEAD Hat? "Euis{}ﬁ 6‘.15 Martis
8. {-2.5Y™@.5 —— WA error
s. 2™-e.s5 — B.72710578%2
. (-23™-85 —— MA grror
H 1@ MO0 8 — 4 Hai?-prsc%s%an computation is convenient.
15 —4m MOD B - e in yg digits are acecuate for comp tcf:n"f eXCEpt ]
o 5. For example atsrase of a test result, the c
13, 2 MoD-—B 2 t\a,un ; can he
7 si g& precision «yf usin
4. ~1@MOD-6 — -4 digits wiiich a”i}"w': more &
ugh it |s generzi iy necessary to u:e 8 byta" ?
fin single-precision], only 4 bytes are required
EEETe!

—90 —23—



2-6 VARIABLES

& Kinds of Variables
The kinds of PB-7090 variablzs are as Tollows.

{1) Numarical variables
Numerical fixed variables [up to 12 digits)
Numerical registered variabies (up to 12 digits)
MNumerical array variables [Half-precision numerical array: up fc 5
digiis, Single-precision numerical array: up to 12 digits].
* The number of digits shown above is the internal calculation
digits.
{2} Character variables
Character fixed variables (up to 7 characters)
Character registered variables [up to 16 characters)
Character array variables (Fixed-iength character array: up to 16
characters, Defined-length character array: @ 1o 79 characters},

Fixed-length Charactar Array . .. .. Indicates whan the character varia-
ples A% to Z3 are used in an array
variable.

Exampls: DM AS (28, 158§

Befined-length Character Array Indicates when the array names A$
to £S5 are used in an array variable,
and when a specification of the

number of characters is performed.

Example: CEM ASID, 9] X 79
Maximum value from B — 78 10 be ussd,

B Fixed Variables (A—Z, AS—Z3$}

Memory where numerical vaiues or characters are stored has 26 kinds of
Fixed Varizbles which are A—Z or AS—ZS. Numerical fixed variables and
character fixed wariabies with identical names cannot be used together
at ihe same time. If identical variable names are used, a UV error will
oCour.

Incorrect Usage: 18 PRINT A A% — UV error

ﬁ24_

28 VARIABLES

M Registered Variables

Variabie names with two characters that consist of a capitai alphabetica!
character and z numerical value, as well as Fixed varizbles, can ba used,
|f a variable name is defined with three characters aor more, an SN error
will cocur during executicon.

AB, X¥1,Y1,X2,Y2,AZ%$, AA5.815,Z9%

ke beginming of a variable name must be a capital alphabetical

character.

A reserved word (IF, TO, Pi, etc.) cannot be a variable name,

A& 17 digit mantissa + 2 2 digit exponent can be stored in 2 numerical

registered variable {AB, X1, etc.}.

e Up to 16 characters can be stored in a character registered variable,

e 40 registered wvariables including the array variable names can be
used. 1T it exceeds 40 variables, 2 VA error will occur that will halt
execution, then the variable name shabl be cleared with CLEAR ar
ERASE.

e A registered variable name can be recalled by executing LISTY, A
numerical registered variabte uses 8 bytes and a character registered

varizhie uses 17 bytes,

Exsmplas:

[

4]

[




NUMBER OF BYTES USED FOR
YARIABLES

aracter Coordinates I -aga!’d to ail variabies sxcept 2 fixed vzriahis, rgatz is assigned
Twenty o8 rac*’ﬂ's horizantzily and four character it Hy Fitoin i program execution, the remzining RAM a;acif.‘g is reduced. The
Fwenty o fers o @ racter . fn

iy Cha ~onrscier (GOZHORS AT a cuired aumber of ytes per warizbie is as

. the foilowing coordinases.

fzllows, Since the fixed
- fresly used RAM area,

es {A — Z] are provided sepzrately from ¢
a'np_uatzos- is not reguired,

e

x 289 characiers

.l 18 @ — T
TN A ué Registered Variables Array Variables
A . : PR e ;
& nes l varizhle . Numberot . Varizbie Mumber of
¥ : Bvtes Used | Byies Used

el 8 boytes - MNumerica: 4 bytes
yariabie : i wariahie
I {Yaifprecision!
i | & iT-Precision |

LGCATE (X, Y e Se.e LGCAIE;
Based on the coordinates hent oned above, 222 char

rters in the charac- 17 bytes - Numerical . 8 bytes

t2r code table (see page 327} car be dispiaved. | | variadle
‘ ' L 1Singie-
: oracisicn|
& (Graphic Coordinates t Character 17 bytes :
Tae display can be specified with dot units based on the conrdin ‘fLE.ES i varizble |
shown beiow. Dof iocations are expressed by a CRAW or DRAWC . (Fixed-length} |
statement which afiaws dots and straight lines to be draws of grasad.

Character . 280 bytes
’ ¢ (175 characters)

X 168 dots I
) s (703, @}
1, 6 :
i
| i
. § !
32 dots | |
% EE=to P24
(@, 310 4 R

DRAW K, Vi oee oo, - hecked
Also, whether a pits R
[nT ol

oy us*r*g the POI

— 26 ~27-
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Whatever its interprefation is, BASIC |

fanguage that beginners can easily learn, znd is an appropriate computer
guide as the word indicates. In this connection, a sophisticaied srogram
language s a lznguage which aliows program preparation with terminel-
gy that is close to 2 daily language.

In addition to BASIC, there are many other sophisticated pro;
anguages such as FORTRAN, COBOL, PASCAL, PL/I
was invenied at 2 U.S. university in 1964 to provide a language for
iarge computer.

A51C became more popular for personal camputers than any other
language because of its convenience in allowing programs to be ! .
with computer and human interaction. : Beacdy P@ i
The advantage of BASIC is that interactive programming allows pro- .
grams o be prepareg by perfarming many different trials. _ , . ;
Since the PB-700 can be carried anywhare, it is ceriain thal you can !
graduaily learn BASIC programming while you operate the computer

Resdy P@ (This maans that the pregram arza 's specif

i)

jut)

u

ot

¥

every dzy. : If you make a mistake, move the Curssr to the locaticn of the misiake
by using the 5= and = keys, 2nd Input the correct value.

Mext, when you press the Bl key, the answer is

€@
AV}

_ap- ~31-
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Since the PB-700 provides many different funciions such as powers,
trigenometric functions, inverse trigonometric functions, lagarithmic
functions, etc. Desides the four caleulation funcsi ,—, X, % maore
complex calculations can be performed by chan format slightly
if necessary.

acamn u

twc cafculk
[Bumnarical Expression] [lrput Formatl
EXB+2 % 5%6./2 BH
6.5° Y

2N 3@° + CO5 B&° o : . .
A4S = (SIH30 + COS 6],/ TAN 45 [BiR] AAAAR R « 802000 E

es easier to perform,
is stored in A, Thi

is the ? following dispiaved?

A
177

— {Cursor}
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Ter in de*sw*dir‘g of the difference in the
PO . tt should be noted that the ] key
;1 an <ex; i used to display the vaiue of A in
the previous operations,
The (@] key is used the sam eys an 2 normal calcuiator such
as for "‘"[3|d.\-'!“-5 an answer, THis ! manuzl calcui ai on.
On the ather r:c&F the 'g iRetum} ke*,.-' is used fo execule the inséryc
tigns of a BASIC srogr . mpie, it is used to execuie program
nput, to correct a certain rogram, Of o exacute @ BASIC

inssruciion,

_34;

3-4 USING VARIABLES

Ar zlphabet ical character such as & to Z, or two characters {2
character + one \,haracter] sach as AA, and Nt are used
Variables with a numerical vajue assigned as in
~ can be freety used in calculation expressions.

£ practice. When you enter

A=36 =
2=12 =

36 is zssigned to A and 12 is assigned to B. Next, enter
A+ B [(ENTER

since B8 is used “To display an answer” in a manual cal
28 is displayed, perform ihe next step.

A—3B - 24
A X B - 432
4+ 4%k LOGB — 58389626588

Fairiy complex calculztions can be performed by fresly using variables
as mentioned above. However, this method has caiculation procedure
fimitations, Therefore, a program is nesded. !f a certain fevel of using
variables freely has been rsached, it is not too difficuit fo prepare a

Arogram.

B Program Areas

To enter many programs into the PB-T00 for selective use as reguired,

different programs are written in 19 program areas { from P to PS. When
i Turn the power an, “Ready PO is dispiayed. A number Fo.low‘rzg

dicates the nprogram area. During computer operation, press the

B xev 1o determine which program arez is used,

To change the program area, such as moving to the program area Pi,

eniar




3-5 PROGRAM ENTRY

Beforz vou understand programming, it is necessary Lo {nake correct

srogram entries. First you have to know the alphaseticai keys. How-
L r 1,

ever, you Wll- Gecome aucLﬁstomed to them since they nave ‘r"-;e same

favoul as 2 tynewriter, To inpul & program, perform the fotiowing

parations.

s the program area P&,

rases fne program sicred in PAL

m

Clears the scresm.,

Program]i Koy Operation|

R o o sindicates o press

ves keys at the

Ny -
[ I
)
et
= m
I
)

(0
[y

O 18
LS I et

made, nurmerical
a high spesad such

ine No.” is disnlaved to indicaie an entry error,
cified line as foliows.

Tne specilied iine is displayed when you perform this

mev‘. the w.:or ruf:rﬂJrr" “HP correct input and press

i no correcticn is regl

it spouic be noted
ions.

_Sﬁ_

ﬁisj

Now, iet’s challenge BASEIC progra'nmim
A program that obfains the area of z square as shown on the right is
arepared by using the following procedure.

{1} Requests input of the length of one side A,

A

{21 Computes the entered numerical value X
" imultiply) entered numerical value.
ispiays the compuied numerical vaiue.

tey £
ns ta i1}

1@ INPUT A e T
2@ BmAkA e =
38 PRINT 8 o T
4@ GOTC 1@ —oemee T

Now, fet’s input this program by the foilowing procedure.

keys correciiy.

Ready P2 is digpiavad

the alphabst keys

Press the |

(&l is loc

Press the sS4 and ;

Press the ) and 25 kevs ai the

_3?_

Press the

E5 is an arrow key iocated on the right below

me time,

sama tima,

same fime,
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Afeer this entry is made, 7 _ is dispiayed. _ is calied a cursor. MNow,

enie
8.5 =)
and the next display shou ld appear. If it does not appear, check if

there is & program input mistzke with @) A% 2. Be careful not to
mzke 2 mistake concerning the difference af @ and O, and 1 and 1.

RUMN
S I Y Value of one side i3 8.5
= = Arsa ls 7225,
i T (Cursorl. ..o VWhat is the value of one sida ?

w18 i 2 line number which indicates the program execution sequence.

it is increased here by 1@ for each line ;fo be exp%am ed later]. INPUT
means 10 Maxe an entry, or in othar words, '* 7 7 is displayed 1© indicate
that the compute 'ﬁg for an cnfn After an entry is made, the

carmang stores srical variable.
ZEB=AKA ... .. Acsion the resuit of A R A o B
E=}

Line 28 corﬂpu es the area. The resuit of multiplying the entered
mumerica] value by itself te provide the area of a sguare is a:SlsnEd 10 B.

30 PRINT E

is 1 sed as a “D :‘p a%, "instruction. This

GOTO is a command that means 'Go +q* the line with the number that

follows ii.

3B SARIC PRGCEIAMKING (7]

The basis Tor the commands {INPU ? PRINT, and GOTO) used in this
program should be understood ajter this explanation. I~m=fev.,: this
is somewhat imperfect bezau:.e it does not indicate what the

7 s, and what kind of computation resuitis Dr'“nded when
ore, let’s add someihing to this program

:gp

'I“.!>tElK.E..I

. However, since tais Iine is not changed, press

8 is displayed foilo

 Beac: tha f ke
Press tng g key.

[

iayved, Howsver, since this ing is not modified,

s exectite the SrGgram.

o
&
[—_‘J
BE)
L]
ml
k]
L)
A1)
T.
A
m
1
3
Y
—
h
B
53

Now tils z}rcgram is copsiderably improved
vicus program, isn't L7 This is because it
ol r N
AREA r2 2~ ' as the computation result,




3-7 BASIC PROGRAMMIN

e T e e g L

urther understoad by entering 2 program which

. I i
uses basic commands. The following program nrovides multipies of
specified numerical vaiues from U io 204
1@ REM MU_TIPLE f‘&:] « Prass the L;;kexf == the end of each tine,
28 A=0 2
3@ INPUT YN N 2
4@ p=p+l
S@ B=NxA &
&3 1F 2202 THEN 128 &
72 PRINT B: &
RE INPLT " Ox";ls =)
S SCTO 42 =3
129 END 25

he

AFtﬂr comgletmc the program input, press & _

me : "\lexL the program that was input is displayed from the
gt nning wf 21 . |f there is a misiake, move the cursor 1o correct if.

15 the fotsowu"g g di ap,ayed 7

To promde an understanding of the basic confi gu
:}gra"n the following expianation is provided. Pre

reques

AULTIPLE

See page 217,

[ 16 REM

tine number Command  Label

umbpess, Instructions {program

‘nstructions or part of an instruction), and vari hies or expressions that

u;e W c:rIBf‘lES

Since line 1B is & REM siatement which pi
=]

N._

e i statement,
r—’.—. --erf];- e

a comment :aileu z izpel is Drovided ins
this program is a multiple program. 1t &
after REM is not executsd. Now, press the & kex;‘.
(2] 20 A=0

Lime numbzr  Mumerical varizble iFixed varizile)

On line 20, @ is assigned 1o variable A at the beginning of the program.
This is called variable initialization.

57 BASICPROCGRAMEING 727

Line rumbers from 1 to 5999 can be optionaily used in the PB-00.
However, consideration shouid be given when line n.rr*'n:}e*c are allccated
ararige i e itlon i for i a1 ot
hagalise ,I,rog%’:as., execuiion is performsed in a sequence with the smaliest
ine r,m*oﬁr first,

ram_can be easily checked and meodifisd by using line numbers

aasa: on 16
Lip=s 20 can aiso be expressed as Tollows
5 ET A=
28 LET A=D Sez page 203
LET is an assignment command that can be amitied.
Mo, BISss 2

[31 30 INPUT “NUMBER™ ; N See pags 167
. = page 8
Line input Messzge Wariakle o E

nEMBber  command statement

Since INPUT is an input corﬂmaﬁd stalemnent, execution is not shifted
to the next line unless the input nyumerai or character is pa rformvea
by 2 xey entry. A r;!.r:'ﬁera] or character that was entered is éss[cnee: 1o

iz after the message siatement, and exscution sh Eftsafa

fa
~
dcl

[ =

Zh a zlnes_s ge statement can be amitted, the item for input can

ed by inserting it R
kel s ;};Iaced after the message statement of INPUT, 7 7 is
displaved after the message. it ™, " is placed before z variabie irﬂs‘ﬂ:;?
pf ;287 7 =5 not displayed. T
Now, press &=

[4] 49 A=A+

cunter that Lom"'-z_uec -tf
& to J—'*. WIT" t"° 2!

@’ Line 46

Isttime A=G+71 (A
Zndilme A=1+71 iAls
3rd time A A

|
1

2+1 |,

Press the =
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5] 50 B=N%A

This is an assignment :tater*er't the sarne 2s line 40 which i3 an insirue-
tiom 0 assign L}"'E aa.a\, of N % A fo the num ﬂca‘ variabie B. n this

line is first executed, 1 has been assi gﬂed By the exacu tmn of line
40, An optionaf numer h,al value hias been as<|g*13d to N by the execution
of INPUT on line 30.
Therefore, if N is 17

B=17%1———— 17 isasignad to B,

g5 in the iollowing repeated execution on y line 58, since 2 0s
assigned to A the second time,

ndtime B=17x2 ‘l The = is continuousiy

Brd time B=17 %3  assigned umericzl variable B,
o you undersiand so far? The computalions of line 49 and line 5§
are repeaied rr-ar*y iimes in this pregram. The repeal insiruc ton wilf be

n
H
expiained later. if wou uncer aa"r‘ “"e s'gﬁmezﬁ statement, let's learn

the following BASIC commana. Press

ib} 8% IF B>269 THEN B

Lin= number to which
2 jump Is mace.

Conditional expression
T Decision statement

This is z conditional statemen HEY ¢ ‘
thar 260 {B>200], jump io i har w e*:- I-.n_e :IEI
is repeat"d'y execu::d a comes 52 times,
zlized and 2 4 ie to | 343 e value
G oot s s 1o iR without

F expression.  THEN iine number

— - |f tnis expression s realized,
prociam jumps 1o g spedl ,aed !;t:e number,

—

T

This command was used. Now press &

e s

Ssa page 194

Lo

-7 BASIC FROGRAMIING [2]

(7l i V?FHNT B : See pags 205,

—Mumerical variable

cispiay command

pRINT is 2 dusp]ay commang. In this program, this command dispiays
tme content of numerical variable B on the screen. The semicolon after
B is used te provtde a contingous screen msp fay. Because of this, the
sllowing display is performed without line change.

(8] & ; C8 Ses pags 197,

———Character variabie
laput command-—— ——hMessage

INPUT " OK"

The INPLUT statement you fearned in the section on line 38 is used again
an tais line to perfcrm character key inpui, When ,mﬂ 34 s execu,eij
“QK 7 s displayed as & message siatement by which the key input of
up 0 7 characters is performad tc be assighec fo characier variatle
C$. If numericai variable C is used here, a_numerical value is oniy ac-
gepied a3 Kay inpui, and if 2z character or is eniered at this Lime, al
SN error Gocurs.

The function of this iine is to temporarily stop the display of the com-
puta‘t'ﬁ”‘l result of line 79 by ¢ 5’;‘-6 the function of the I‘MPpt statemen
which waits for kav input. If this line s not provided, many dispiay
resitlts by program repeai are displayved at one time.

Press the =

5

i8] S@ SoTO 45

—Line number to whick a jump s mads

This is 2 ¢
ke,

{10] 108 EMND

E\JJ .5 2 comman d Lha_ termin

uriconditicnally going to line 8. Press the &=

U7

& program. Ef

command, té.a hb.s—‘!ts"ﬂ
for subroutines.

END can be inserted in line 8@ as feilows. if thi
not reguired.

8@ IF B3>200 THENM END
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[ 2t’s observe the program fiow as shown in the flow chart below. EXERCISE
p ra— . @ Prepars @ progr iaticn ¢ ; ; : 3 .
1D Comment statems | —— REM {Remark; statement pare @ program for accumuiation calculation by providing for the

continuous input of numerical valuas,

20 Setsthecountervalueto @ | ——A=0 [‘an%ii_a!izaﬂoﬁ]

inputs a velue to be

t —N || temoant

39 multiplied é INPUT statement 1 C - variables to make them 5.
! - ! {2] Ask Tor the numerical value io e a.ddﬂ:j
P AD Counts o= AT AT {31 Add :L""“ namerical valus to the previcus numerical vaiue.
= o ae - [ ine resyit,
; bl Wultiple computation | —— B=NXA

. YES Program fermination “@ CLEAR

oQ Multiple > 200 —— —= conditicen -
P P ; 2@ INPUT “DATA =
MO -
f : 4@ FRINT “uh_r,:&:L E
-7 Displays muitiple | — = Displays taz content of B 52
- ; . a8 G070 Z2E

[ PR : 1 Siops the display with an
| B& Chec&cs.the display ; NPT statement
; . . =t 1 followin -
. a0 Jumps to line 40 Rch{r‘ns ta foliowing com
: : putation
— . s i |
sl Terminaticn ! CLEA

,anables
cleared by 3 @

; i Eo ime 13, the w*shle;
Since line 98 causes an unconditional return to line 48, tnis program formad ve variadt

repeats from fine 49 o .mt 9@ The program jumps out fr{ni'r1 a Ioop by
the conditional siatement on line 60 written in the middle of the ioop,
and jumps 1o line T180.




3- 8 P%@Gﬁﬁi?ﬁ EXEC&JT}GN

Now the program that was input has been Lhec ed. Did vou operate &
P P

kevs as requested? Do vou understand how a BASIC program s prn

pared? Press the @I} key.

L.,t s &xec Jtﬂ thia uroﬂra"r
nter the program execution
if &2 program is writfen in
UN

rived, the following is dis-

RUN
NUMBER ?_

The input of the value to be multiplied is requested. Perform the fol-
iowing key operation.

fry]

-
py
L)
=
o+

he foilowing is dispiayed.

RUN
_ NUMBER ? 17
17 0K 7

The display shows that the minimum muliiaie of 17 is 17. Alsg, a

—

confirmation is requested. Press the & key to

dispiay the next multipie.

—_— -

RUN
NUMBER ? 17
17 OK ?
340K 7_

-

ey for the following muitipie. After this, multipies

28 PACSRAM EXECQUTION

ispiayed by repezting this gperation. if vou press the
nd the next muitiple does not zppear, the conditicaz:
i has been rezlized. Since the muitiple exceeds
terminates. To execute the program again,

Program Execution Ssoguence
KUMBERY 17

17 OK?
: s up to 360 are cbiained 34 CK7
h\, chan gin g 3>2®'?] or: line 80 1o B> 51 0k?
309, Lins BT appears oy E :' 68 =2 I
’ﬂowe ‘I"e sursor in G‘-"d"i‘ -‘ro Thange 208 68 COK7
: = key and B 85 OK%
T . t@2 OKF
ay is changed
statement on 148 OK?
- fu. 42 a4
content of line 78 is “PRINT 37" 1S5 oK
semicolon  after B functions o 153 OK¥
nticue the dispiay as vou already 17® QKT
tnow, MNow, kef’s defete the szmicolon.
: 187 QOK?

il
cn
a
ol
=

ji]
&

Dispi ay fine 78 by the above aperaticn,

move e cursor to the position 45. L

and press the & key, Bid the ™ ; dJSapDeaH Press the & and & keys
and tun the program. |

™ sure tha.t wou know how to run the program
alraady.
ivizssage

HER T
the multin
okt HEN L

o
<.




3-& DISPLAY SCREEN CONFIGURATION

S S e e

Now, let's fearn the techniques of the screen display control by changing
tne muitiple computation program on line 7§ that was already entered,

= mREr B i) '7‘5‘.
e IsfirE = HE—"

Did the following display appear ?

70 PRINT B Ses page 205,

Le#’s dispiay variable A which is used as the program repeat counter at
the same : ‘

11 70 PRINT A ;B

"ﬁove_ﬁs‘.he cursor to the position of B to make a2 mogification, then enter
Fromrr S .1 3% . . : i i H

ST A g@h . Since a 2 character space s provided before B, enter
i T 5 - D?:n’*_; forget ic press 23
m e contirm fhe Gispiay.

Mex:, the Tollowing modification is nerformed.

rext. Execuie the

To perform this modification, display line 70 in the EDIT made after
pre = . Then make a correction by moving the cursor and press &),
the e 25 abave. After the modification is completed, execute the
pro ,

The change [s performed by “A, B;".

iet ke a2ngther moditicaiion as foliows. Press B |

—=
ad
=

I

HOPRINT A TAR BB

periorm ihis medificalion, specify the EDIT mode as mentioned
ve, then move the cursor for correction and press &, Now, execute

| nh
- a o

the program

The TAB 18] function ssition which is speci-

fied by nber | 2 space betwsen the

conient notice that a problem

has ‘{:—c-:;rreci. in other words, when 3 numerzis are required for the
2y of

Y numerical variable B, the left side is arranged and the last
character is shifted as shown below,

51 QK% N
38 OK%
85 OK?
Q2 OK?

Mg bw

3-8 DNSPLAY SCREEN CONFIGURATION

-—-—'-—-__—_7

Since this is a a’iSpla:y of & muitiple, this is not too much trouble. How-
ever, when a quantity or price is displayed, the rEgﬁht side shail be ar-
ranged. To meet this requirement, it is rewritten as Tollows by using the
[JSING function.

RINT A; TAB {8); USING "###" | B;

for the wse of USING. Now, execute ihe program to con-
lay. The LOCATE command also controls the screen dispiay.

A ding in which more than
two sommands are can-
rected by '* 1t Hike this
is ca2lied @ muitistatement,

5] 70 CLS:LOCATES5,2 :PRINT A;3;...

N

Command  {Command Command

Dor’t forget to press@lafier modification. is the display as shown be-
low?

Y
o
~J
]
R
0

The display is made at the center of the screen.
The LOCATE command is used as follows,

LSCATE X, Y

The number of horizontal characters Is writien in X while the number of
vertical lines is written in Y. See page 204 for details.



| 2 tam + g - H g ~ i
Cid wou provide g correct in £nter the Toliowing to confirm this.

PR

o
—t

=
o

ay the foliowing line with &),

s sn
iolning at SO ed; Ready ! ispiaved, run this srogram.
Yol 2re g0 a enti gram di tinuousiv 25 b
; a graim o continuausiy 2% times
EEE TaeTcin- s < cram argd Is emnpt g i ‘
ple program ¢ Eram ared 15 emoly 4 will fearn some new commands.

o
aq
)
a
®
o
-
8|

£ inputting the pro

Ready PO j —— 40 NEXT A |

wn
3
4
L)
s
=
4]
[
[
v
=
[
i
[+ %)
w
oY)
g
=
O
ey
-
jutl

1

—
—a l‘-‘:— —

i

~IEas e Rt nzoe 164 with a value from
SPE;;: iNne ang|ﬁ 'Jnl"lsee ?Qge 'D':Ilh'l aw - Th ic cali ‘N T i ‘s foli i i i
O ee : i e s is calied 2 FOR/NEXT loop. Let’s foliow the i oredy
fis value s it hzs no influence an ordinary computa- 1713 a‘"Egnnd o qr X Qo L2105 1ohoew [ne execuiion orocediire.
* » | _ - = iy - LN b - iF .
sower is turned on, ANGLE is alwaysset as @ (Degree]. {27 Executes iine 36
sragram area which & program can be T e LT YT A s
pragram area wilCh 2 program ¢ with (3} Performs a comparison of A<20 by NEXT A on ling 45,
moye [0 an emply program afca W This inzquality is realized
entered, Ratlrrs o fime 70 and oo
: ¥ y Returns to fine 20 and assign 2 to A
o i Executes jine 38,
§ Checks if A<28 is realized on line 46. 1t is realized.
o5 TO 26 ! Returns to line 20, 2nd assign 3 o A,
ag PRINT CHR$(135);

20 is assigned to A. Then A < 28 is not realized. As a result, the foliow-
AP NEXT A ing line is executed. Since therz is no srogram 1o follow ir this case,

"Reacy P Number'' is dispiaved. '
Let's lock at line 39 where the execution is repeatad.

—50— —31-
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3] 3@ F-‘Z—?}INT CHRS | “3]
Display CHRS (135}

conginualsly

CHR${135]) indicates character doliar 335, Number codes from 0 to
255 are used io indicate afl the characiers and keys {characters} that
can be used. [See the Table on page 321.}

Since & dispiay of "8 cannot be entered directly by kKey input, it is
fetched by specifing CHRS { ). Since this function is essential especial-
fy for characters that can not be entered daregtly by key input as men-

tioned above, you should become famifiar with inserting numerals from
32 to 254 into CHR$ (.
"CHRSE { " is entered by &5 B4

= .

EXERCISE

E Prapare a program in which an integral fram 1 to an optionsfly
specified numeral is continuously displayed by using FOR/NEXT.

NEXT A
1@ CLS
Z@ PRINT "NUMBER"

38 INPUT N

4% FCE A=1 TO N
BR@ NEXT A

7@ END

See page 250,

F 70 AEPEATING & BPECIFIZED NWUMBER GF TIMES

Explanation

To provide for the input of an opticnal numerai on line 28, “NUM-
BER? " is displayed as a message statement. The eniered numerical value
is assigned to numerical variable N and the number of repeat times is
specified on line 48, For example, if a numerical value such as 15 is
gd o N, line 58 is executed the spacified number of times.

e -,,-maaie qsed by FOR;'\JJ—XI is dES faved on fine 3@ as it is. From
iz, it is clear that 1 is added to ths war'ab.e used by the FOR/NEXT
ad each time the loop is repeate
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Since this program has many modifications compared with the previous
program that was rearranged by using the EDIT mode, input this
program in a new program arsa. Confirm the execution ditferences with

thase of the previous pirogram.,

._55_

BA! -
This nas been arranged 1o be placed in one program.
18 CLESR
ZE INPUT “NUMEBER OF ARTICLES™:H
30 FOR A=l 7O KN T
45 SOSLE 382 i FOR/NEXT loop. Repeats N times.
5@ NEXT A —
£2 PRINT Y"TOToL":TABLIE): "S75 D
A8 END
538 SPRINT aA; Tazdor;: UNI P?ICE';:INDQT—i
B !
Sigd QUENTITY 0 INPLUT O l Seproutine
57E ;B EF 1
538 —
54

g ———

s methos for storing lots of data, explzined in “3-10 Repeating A
gpecified Number of Times”, wili be learned as follows. However, since
'+ is necessary (o become used to handling character data, let’s practice

using character varianies.
Jariables are roughiy divided info the fallowing two categories as you
aipeady KNoWw.

americal values can be assfaned ... ... ...
marical variables [such as A, B, C, A7, etc.)
rs znd symbois can be assigned .. ... ... ...

Chiaracter variables {such zs AS, BS, A18, eic.)

Charact

what is the difference between a numerical variable and & character
variable i 2 program? The “Characters’™ used in character variables
contain aiphabeticai characters A, B, € ..... , Kana, symbols ang
numerals [@—9). Therefore, the difference between numerical values
and characters may not be clear.

However, the decisive difference between these two variables is that
numerical vaiues express a size. Therefore, a numerical vaie used in &
characier varizble is the same as a symbol, and does not express 2 size.
Now, iet’s check the difference.

[Used as a numericai valuel [lised as @ character]

4+ 3 B 7 HgM o3 [BER) — 43

== i

Iy =

A character must be olaced inside ** 7', the same as message statements

for INPUT and PRINT commands. in the above example, characters 4
and 3 are cisplaved by linking them. A numeral treated as 2 character
variable can be converted to 2z numerical valuz with the VAL function
{sea page 2521

Character varizhles are often used in array variables which are explainec
in the following section. in this case, up to 16 characters can be entered

- ynless this is specialiv specified {declaredl. This is calied

so convenient. Therefore, when many
he entered such as for an address book, up o 73
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1y

T

]

s declared, the memary

I in the above exampis is as

Gt i
R P R I A R TR )

_58_

5=

SV FL IR T VR S U N

ed, only

o
=

o minima
hod s as Tollows

is sei

Rave you ever heard 2 programmer say “Take mension™? Thais
mears p repare a container” “You can imagine storage she Ives 25 shown

nn 17} of the |zg.‘re below,
aata e cal wvalue and characiersirin

=3

elfs are prﬂpa,’ac for ong variabi

ovided for onz variable S'uci‘ zs
and "?OSTE
oi No

Tin AN

AS'\JO EE

is not stored ir: 3 vari T
iery can be placed in one varizbie as shown in i , haere
¢b.v names are reg juired, while wariable data ca"lrot o
program, which is very inefficient.

e —
i1% 1 data item for one variabla — (7} Bfany datz items are entarad
ingfficient for one variahie name — cne

dimensional arrav.

i~y

{Addrass,

~

_ﬂg_
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2 (Onedimensional Arrays

To enter many data items, the method of (2] is used. This is called a one.
dimensionai array which means that data zre arrayed in one variable
name by undirectionally piacing numbers. [n the figure, althaugh the
numbers used are 94, up to 256 shelves from address @ to address 255
can be actually set up.

When such a data array is used, it is necessary to reserve memory such as
the maximum number of storage sheives in the variable name AS. Other.
wise, when daia is entered, the computer cannct determine the space
imemory] where the datz is entered, or in other words, the computey

{3} Address boolk in which some cne dimensional arrays arz arrayed.

(&)

‘,;

[Address]

{8} Two-dimensional array with the length and width sxpressed with one
rarizble namse.
2 {Addresst

[
=
a
<
s
2 z
ST -
' ki e
H i . |
Bt ress:

F1Z WRHAT IS 4 DIMERSIGN?

—_——

cannot judge i’:ov.f many storage shelves should be prepared in the vari-
ahle name A$, and an error occurs.

The length .a_r;d capacity of the storage shelves of A% is called a dimen-
sion of AS {size}.

Two-dimensional Arrays

]
Let’s change the form of the storage shelves.

A dst of names and an address boak can be prepared by using 2 one-
dimensional array as shown in (3] by placing names on the array shaif
AS, addresses on the array shelf B$, and telephone numbers on the
array shelf C$ as an example. In a program, all vou have to do s enter
aname, then you can call B$ and CS on the address of this name.

To provide a method to cantral each shelf, addresses are placed vertical-
ly and horizontally, and the shelf location can be specified by 2 horizon-
1al and vertical address combination, '

This viewpoint can be expressed as shown in {4} a two-dimensional
array, which means that data is arranged in one variable name by placing
numbers bidirectianally (vertically and horizonzally).

[n this case, addresses from @ to 255 can be placed hoth vertically and
horizontzl However, since the memory capacity has a limitation,
they cannot be placed up to 255 poth vertically and horizontally at the
same ime,

The memory required for a two-dimensional array is: Number of vertical
addresses x Number of horizontal addresses x Number of reauired
memories par address. )
Therefore, it 256 addresses are

for a fixed-length character varia
entered per variable;

placed both verticaily znd horizontaily
bie, in which up to 16 characters can he

258 X 2868 X 17 = 1114112 pyies.

As g rasuit, memory cvarflow acours.,



ren a numericyl
vzed In the pre.

in onﬂ variahle

nt stcua- helf example of the
reviou e the array v .
S Jthou y of an ar ray_r variabie 1o coniroi numerical values
and c asicaily the same, data hangling and exprossion
zre diff

First we will learn r{:u'w' te prepare a program using numerical uarlames
Let’s go back to the onedimensional storage sheif as shown in (1]
Now let’s name the siorage shelf. This name must be one 2 p"]EtDEttCM
character, Gn= c}f 25 fixed variabies. Let's cali it A" here.

I g ¥ of array xrzriabie A consists of T shelves

o
1] A Configuration and expression of array varisble A '

LY
2l

T8 ALGY 35 wiitten far
this storage shalf.

Precastion

Evar f thare are 7 date items,
e 7 icfrom D0 6, the
maximem value is 6.

.w,
@

=

o
3
o)
-

1
D
i

—— 7 sheives fram B o 6 with z an
array. Placed in{ ] 1o show it

H arravs of the numericzl array vari

Hoa DD error accurs when you perform liz operztion, perform ithe
shove operation agaln after entering CLEAR (&)
s et's slace many different data items on the shelf of {1},

A(B) =

A{3) =

Let’s confirm thai data was placed on shelves A(5] and AI3) by this
aperaticn.

5 CLS

4@ CLEAR

2@ DM AlS]

3@ INPUT "A[B]=":a{3)
T INFUT TAZ) = T AE
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2 Knowledge Concerning A Mumerical Value Used For An Array
Wariabls

it is certain that the methad in which nume
array siorage shelf has been undarsiood ’::-as do
tioned before. What restrictions
are there on numerical values that (5]
can be entered in array varizbles?
The important thing is that a 12
digit integer and z 2 digit ex-
ponent can be entered in ohe
array variable.

However, it should be noted that
it is displayed on the screen with
1@ digits by rounding the i1tk
nosifion. The computation s
performed with 12 digiis and the
display is made with 10 digits.

The numericai value used in a numerical array vartable like this is called
singie precision. On the other hand, often 12 significant digits are not
aecessary, and 10 digits are not necessary for the d;sn'ay amc-n 3 digits
zre sufficient. In this case, there is a very convenient method for storing

numericai values which shali be mastered. This is a pmcessing method

rical data is stored on ap
n the explanation men.

Mumerical values used ina
nuemerica! array.

7 digits

{12 agits)

N

Since the 12th digit and 2fter are rounded,
they ara not significant digits.

(Display of Number of Digits)

In the PB-700, numerical values can be expressed with up to 109
digits. Also, more digits can be displayed depending on the program
capability. However, if 10 digits are exceeded, an exponential
dlsz}lay is performed on the screen as follows, for ﬂv"ane !

12246678808 [BER = 1.234567881 E 1€
‘*i;g ;7 Exponent
- Rounded :

The exponential display s an expression of “x 187" which
1.2243457891 x 18 in the above example.

_54_
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(6} Difference between half-nrecision and single-precision
is the shelf width sizas,

Haif-zracision

47‘—0.11' byzes are used for ;
H g |

Sirgle-aracision

Eight bytes arz
d far gna
fald

cionz '.'E'I blgj.

onz storag She’zf {cn
variaig!,

{Aaddrass)
ligit integar and
it expanent can

12 digit
eger and 2
“digit exi}.mer

etween singie-grecisicn and half-gpracision is as shown

the wvariable is A, & single-precision dimension s exprassed as
below, as previously mentiored
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E Viewpoinis of haif-precision and singie-pracision in 2 two-dimsn. Let’s prepare g program Tor 2 verfical and horizontal toiatization tabie.
s%aﬁaésrrav \,Fert!q' and horizontal subtctals are to be computed, ang z tetal is
: 1 i ar the enc. The vertical and horizontal data is 4 and 4, re-

:DE\.U%E TJ an \_! ':6 e +0'ﬁ|

A A-Z A3 A-d Subtatat

. 2/, 17 3 57
111 B - 1 58

;32 | 15 | 26 | 58
31 3 | o8 | 29 | 4p

| Haif-precision two-dimensionai nusmerical array aind 2 : Subtotal 7
JE‘:_JE pracision two-dimensiseal numariss! arrav. : e : I

Ginge t L : +,= fet’s prepars a program
sicnal nzmerical =y, Let's select A as the varial
prepare ' ith the foliowing orocedidrs
flowch:

{8 | Horizonte! totalizetion el i

2 ! Wertical totglization of column A

: 10 | %ariies] totslization of
Ty arr P H

17 | Wertical totalization of column A-3
12 | Werticel sotalization of ool !

ania; totalization of &

rizamtal totalization of tine 2

T
15 | Total display
1

— 66 a7
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Let’s prepare a program for data input to each column explained on the
flow chart 1 1o 4.

1@ CLEAR

2¢ DIM A1(13)

3@ FOR 1= TO 3 -,

48 INPUT \ FOR-NEXT focp

KEXT

With this program, data can be entersd to fines 63 of column A,
however, how do you enter data to column A-Z7 This is a prob|e|-
beczuse 2 method, in w"ft'ch ;I’EDL.'[ is only performed with the array 4
without using another varizo! le, has 1o be found.

- | Subintal
Al | oalsl | ang) | Ant | 2ier
AT | AlE | AlGE §AKIZ) BHE)
JUAURN | AlG) | ALIOI] ALTSY | BHZS
e | 81(3)
Subtozal | TS o

s

To enter da ia sequentialiy on shelves AHBI—AL{T5) as mentianed above

m each totalization, what should the program be based cn?

fhis x4 fap“f}g am algorithm.

A methad, in which 2 horizontal subtotal can be obtained by treating
|

ANBI—ATS) as one tong shelf, and by adding every 4th data item, was
determined as shown below,

@ HAsM O INRUT

26 CLEAR

32 oIV AN

4% FCOR =@ TO 3 —

50 EOR 1=@ TO 3 - ;

_ o : . \ . Dats inpui oy

83 PRINT A-tIdstih LN Sfartical  shi

. idata input guenzi

7% INPUT Al{okd4+1) R ot At

838 MNEXT I -

2¢ HNEXT J —

—Bg—

J-7g

WNUMERICAL

ARRAY FROGAAMMING

This completes the data input program. Dzta is se GUEHTE&|§}‘ entered with

rhe d.cplzu,f of

“A—Column Nao.

{Vertical

Mo j? e

Data is sto

red in

Srray variable Al i Jenline 70,
Now, 1et’s prepare a program for the horlz

95 [CIM Bi(3)

ca@ FOR 1= TO 3

i@ FOR =@ 70 3

2Em BHII}=31{I)+A1{dka+ 13
430 NEXT J

148 PRINT "B-—"; 1.7AB(G};BI(1}
4158 INPUT "OK7; FS

1B NEXT 1

arfal subtotali

TiHarizontal
‘pamputation
-and dispiay.

iComputes inie
subtotal by shift-

ing verticaliy £
times end dispiays
it.

Data is red to array variables BI(@;—BY3) by line 120, and is dis-
played by fine 148 To orevent dlapiav of the subtotal of B {0}-Bi{3}
from scr rolling, the {ilsplay stops by fing 138, aad the next display is
made by rte* ngE.
Now, prepare 2 program for the vertical subtotal.

17@ DIM Ci{3}

18@ FOR J=0 TO B R

180 FOR 1=@ TO 3 — ' Computes the

280 CIHJ)=ClJ)+AI(J*k 4+ potisisdio

248 NEXT 1

2E% FRINT "C-".J:TAS(G]

239 INPUT *OK* [ 7§ —

240 WEXT J -—
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imost thesame as the orizontal subiotal meinod using a double
with a different segquence of variabies {ioop contrg|

25@ REM TOTAL

262 FOR 1I=2@ TC 3
278 D=D0C+CI1{T}
280 NEXT I

228G PRINT "TCTAL=";D
A28 END

Programming With A Two-Dimensional Array

the haﬂd'éng of each si \,iT’ where data is to be stered is compiicated and
difficult to understand when a one-dimensional array is used as pre-
vicusly explained. Let’s ;} epare 2 program using the two-dimensional
array you have learned, since it is very convenient for handiing vertical
and horizontal data.

"3 Initslization

(& ERASE A .. .. Clears the array of variable A,
2& U5 .. .. Claars the seresn.
ZE =S Tne numaer of varticai aor horizonta! Hems.

~
£8 DIM ALINGND

Dimension declaration (The daclarazfon of haif

mracision numerical array;.

f veriical and horizonia: items

315 NLAEERICAL ARRAY PROGRAMMING
& Data input
= -+ 1  Horizorta! toig!
58 M-l 8 38 iz 52 a1
g - : - -
o B .
- .. 53 29 55 2@ a7
/2 P i . 3 a3 ot o
=) ] -~
=& 1 28 P8 337
=g
s EE 2 g LE g%
123 2

HEE T - 1
In regasd to N — 1 of FGR-NEXT statements on lines 58 and 60, since
7 tntal column is noi reguirad for da ta input, it is N 1. This time,
dziz is entered in a horizontai secuence which s di i the

srevious one-dimensional array

3 Horizontal Subtota

118 FOR 1=2 T3 N1

128 FOR I=@ T3 N-i

32 AT NIEA (T NDEAICI, T

142 T I

(Ze : —

iwhen N = 4% Confirm the

162 I= L

e i= : -
=t 3 3 (1:3> N
152 : ;

233 3 v

Tris

performs a vartical su':-to-tai 4 times. Confirm the value of At
by entering fito N — 1 '
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5 Horizontai Subtotal Display

e , T Duplay of
24 ©  thiscoiumn

The program stops once and confirms gach horizontal subtotal. Then
execution shifts to the next ' i =

B Vertica! Subtotal Dispiay

I
258 FOR =3 0N o
68 PRINT AliN: 123 7 -
272 NEXT I : Cispiay of
~8@ £ND 7 ,7th|§ﬂ<z}lur;nn _
Ao LM H

This displays the vertical subtoials. Since tfotziling horizontal subtotals
is performed at the same time, the total is displayed at the same time.

The difficadt part of the vertical and horizontal totalization program is
that FOR-NEXT ioops are used doubly. However, vou will find that the
FOR-NEXT command is very convenient and usefisl for program simpli-
fication as you try it many times and become used 1o it. in regarc ioa
FOR-NEXT loop, it is recommended that numerical vaiues be entered
to the contro! varizble sequentialty from B,

F 15 NUMERICAL ARRAY FPROGRAMMIG

——

= Pprogram Execution

when you run the program, “0--07 7 is displayed which requests data

entry. Enter Data =8, then a data entry for ine next horizontal column

ic requested by 017",

After 2 dittie while when all data input has been performed, the hori-

sontai subtotals and TSTOP PO—24@7 are displzyed and the program

stogs. )

Next, the vertical subtotals and total are displayed by entering @9 &
: e program is terminated. Try several different display formats

ming a rearrangement.

g Controf variables

For example, in regard to the horizontal subtotal mentioned above,
contral variables change as foliows.,

]
i

| Control variables

w3z A TLLNY= A N+ AN D

&\1 and J are control variables

‘of the FOR-MEXT loops. -
They change from &40 3. :

|
! Wher: 1 =0, 5=@and N = 4,
' AlLLE, 41 = AV (B, 4] + AL(D, B).
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L‘fl‘!e-d"—"”e:“l"'-a“a§ and two-dimensionzi arrays can both be used fop Let's enter characters to an array wvariable. Perform the following cpera-
character array variables into which characters can be entered, the same tE:;FS-
as for numerical array variahies. Also, half-precision ang s r*glP—: msmn ' 0 i
can be used in 2 character array variable which is usaful for eff five CLEAR & _
memory utilization, the same as for a numerical array variable, Tms is oIM HB{3@)%x 5 =
Br uss ixed-leng racter arrays ang defined- P
Jlea’ p;op arr:\fs of fixed-length character arrays anc defined-length HE{1) = "ABCD" &
it is wa stefui to use 2 space, in which mare than 5 characters can be HE (2} = "EF" D
entered, for an array variable that on'\; reguires space for 5 characters,
On ir!e ciher g'1am|:1 if the space for only 18 characters is L.SEC wh[n Wher you execufe these enh.le:.} tha characters o
3p“e for 39 an acters is required, i—ro_mp oceurs when data s entereqd, are siored in the array variabie as shown in the g
:haract Br array figurs of th e right. - samco

{merl‘y for ssj’tg "r*.macw. BITEY ¥

To recall Th ese, perfarm the foliowing sperations.

The number or characters per ch 2y variable is specified a5 2
foliows. HE (1) o) = ABLD
- . . Ll fey s =
Dl AR %k~ 1 macro HS (2} = =% EF
s i iz nmitted th T craract I
iT =5 omitted, the numzer of craraciaers if /
is specifled to 18 characters
——
| . |
i #® Errorin DEM Statement
i B character spaces ’ !
: 8 charectar spaces When more characters than specified by a DIM stziement are enterad, '

— ST errer

R ; : apseafs iT this happens, reenter the number of characters within the range.

| 214 2 00 EF G R ) ; Alsa, BD errar :orre‘r meas appears when a specification has
- : : ! I 1 = L . TElE'L‘i
T i CiM Ag(2e) 2=
; - i E Cind AZ LZG; =
i

was arevipusly execuied, an

T
~, - . .1 "t e o o —t
—a‘r‘a'aczsr ingicetion it AS{32E; =

i5 NoWw BXECUTEC, an errot witl oocur. Whan this happens, erase A% by using the
ERASE command as foliows.

DI k4 .ﬁ% {.:s]l

Crarecter sy erls ER4ASE A8 &

Birce ¥ nisomittad, the mum FHowever, when ERASE or CLEAR {s executed, pracautions shzll be taken ic

ansuie shat data is erased.

~ 74— 5o
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® Charactar Array Programming
Exsrcise

Prepare an array program with 3 arrays in which up to 1@ characters can
be stored respectively. Characters are to be entered by character codes,
Ta stop input in the middie, @ is to be entered. When the entry for 3
arrays has been caompleted, ali characters are displayed.

Since initiaiizatian is with up to 10 characters and 3 arrays,

12 CLEAR
20 DIM N3 (2i=1@

The data input routine comes next, Since there are three arrays,
three FOR-NEXT loaps, and

statement to read 10 charac

1o read character codes,

The basic configuration of the data input program is as foilows.

orepare
use another loop specified by a GOTD
. Include an INPUT statement in the loconp

11} Sets the counter to & for the number of

charactarspervariable . ... ... .. ... ... ... B=0
12} Imputsacharactereade . ... .. ... ..., .. INPUT M
131 Adds | to the counter for the number of
CHAFBCRETS . . . . . i it e B=8+1
{4} If the counter exceads 1@, inputs character
codss fo next array. .. ... iFBE=13THEM ~
(B! Conweris a code nember to a character and
stores it to errarray wariabis L. L. L. NSUFI=NSUIT 4+ CHREING

(B Reaturns ta {2} GOTO ~

ke routine ‘Fﬂr display :“g the resuit comes nex:. Provide a continuous

display of N3(@] — -‘\$§2 .

198 FOR =@ TOo 2
1498 PRINT N$(I):°_
12@ MNEXT 1

- @ 1o 2 is sequentially entered
ioi.

3-16 CHAALDTER AARAY YARIABLES
B CLERR LS
ZE DI NECZ2x:IP
38 FOR I=6 T3 Z2:B=¢
48 PRINT "N I 70" IWPuT Noo e
4% 1% N THEN 48
=B IR TN 38
£ B=B+i:iF B=i@ THzN SGLTO HE
B ONSCII=NS(IIFCHRS (NG
28 =070 48
SB NEXT -
gl 0R 1= TG 7
Dif PRINT NS(I; ;

.’ 2

."acu er‘te t@"e

execuie this progrars,
aracter rt}ﬂe

ed from § 1o 1
1o";|ng CGG'E‘- and Soe “‘"E ar*pears

ch
r‘E

T T R T TR
The numera emlosed :n, Dare
1o 2 by entering 0 =1

Cispiayed
theses of




3-17 COMBINATION OF CHARACTER
ARRAYS AND NUMERICAL AHRRAYS

J—
ol s (Tor Tl ssed oy preparing a vertical znd hoti- T Mame input
zontal tabl raracter ané numerical arrays is used, - 1@ ERASE D$:0!:CLS
Ir this case wI values must be handled af the same . . . PR
sime z5 one 29 DIM DE{SRIEIE:D1(3E: 450
For examp 12 ahd score, or the names {Ji articles, 32 1=8
numzer of t, characters and numerical valuss must 2@ TNPLT !
be recalied t's understand how a program like this is 5@ TS D&
Dreparec ja :. ”-...r‘\:
tet's prepare a result processing program as an easy example. First, 2 S0 i=iriil
is requi ' a two-dimensional numerical arra y is required in 73 3CTO =@
fer three subiects [English, mathematics, and
& % name is stored
an oe assumad based on the Hems menticned

"
-

M izmarizal Yelue input

3 Inal

45 neople . Trisisa *o-u L_ne in which numerical datz !sf“tarn 'hv a fw-:}-dime.. i
ar i fhc r‘.a"'lc WEQ DY Inv
sC dio Dl {
[ i 3'-5}' :31‘.?" :
42 4 7 5 antal
. 1 ch
D% [45; Avarage scare il 13 450 3 I
L8 LY
&= A vy
i-= i
2:
3 = Tots? of 3 subjzcis —EOR Y=8 70 -4 I
o e SFORX=8 702 —
The data o be eniered is as Toliows. ) .
INPUT DA v
; : ! —
: Aathiema- | \ Totzl ; WEXT X —-
Mame ¢ English hath i Science s :
H tics : scoreg LenrmyT W —
ALY, EG 5% .78
K. K. 83 71 -T2
5. 0. B3 82 4g
Average
score

75— ~79-




3-17 COMBINATION OF CHARALTER ARAAYS ANG
WNUMERICAL ARFAYS

[—
- i< hasiczily 25 shown below 4. Totai Score Display Fer Each Mame
115 TOITA 15 GASICAIly 4 STuHe Sore teb) The total score for cach name is displayed. After you press =] on line
82 FOR Y=G 7O I-1 — X pare teble 16Q, the program shntt': tc: the next name. The total score for a name is
- ' = - _—— 7 !
PRINT DY) T WMathes Cogone | Toal ﬁT.:;..,{;xsﬁr_.' by loop control variable Y. Therefore, the following always
P [ : Englisi - : S pooiEEl g
38 ' N maes § 7T | matches.
180 FCR ®=2 10 2 LI S L L L S,
118 v i ; MNEmE .o DSiY)
124 g : ! Total sCore vreeen.e.. D (3,Y)
i 30 I N L S S R G TO 1-:
13 : : 23 FOR ¥=8 70O i-:
. | , o -
142 A e T 248 PRINT D$CYD; " T=7;
L59 ! i ; i ; 258 ?EIHT D35
(—/_J . - e —_—a
208 KF=iNKEY3$:1F Kg="" THEN 2634
27e “~|E§<" b
3 Subject Average Computstion . . .
Singe Df. (¥ 451 was specified as the column of subject average sb,\:_:e 5 Averase Score Display
iemiie s lationship to the name input frequency iCounter 1}, the =
without any relations ;;eLt s entered here. First, ihe total score of he disolay of the average score for each subject E]z}t::rformﬂa by seguen
PR - Ta=T: ks r ik 41 u " . -
a“e.h“gg t?‘coie-'a -:e;e{; ﬁ] N1 X 45 on dine 188, ‘he average score is  tielly playing data in case of X=0 to X=3 with Bl {X 45},
gash SeDiECy IS &85i o 2 A, H L .
S A e D o Line 200, and the second decimal piace of D is rounded 283 FOR ®=8 70 3
El:nsgﬁﬂd tc D on fine ~ P | =
1p on fine 219 with values below the decimal point discarded for integers, 298 PRINT “AUE.=";
;:—md Ith;' vaiue is assigned to D (X 45} again. ln ather words, oy when : AuJE. =5
al ~ A

&

+he first decimal place of awerage scose is 9, it is rounded up 2 nd other-

PRINT DI{X:45>
iT i i functicn in whi E'=e helow the
wise discarded. INT is he integer function 12 which vaiues e

KF=INKEYS$: IF K$="" THEN 31&

(ad A La)
e
o o

f*er’lrw} noint are discarded. o 1T sed for 28 NEXT x
Tris occurs bac ause of charactaristics of test result pro essing. It Usel 332 END
gt&-g purcoses, iine 210 is changed.
Execiste this program and make data entries.
Y =g =2 T2 i3 s -
ted FOR ‘;{ 2 lﬂ : The disolay screen of execution result is as follows.
178 FOR Y=g 1o L-i
18% DI(X; 853201 (X480 10X 70 AY T= 485"
198 NEXT Y <K T= 224 T_oéaIFls%D;e for & name is displaved sequentigily each
- TIMS = K2 2rSs82c
238 D=D'{X:45)/1 S.0 T= 183 M= &) Koy Ispres
218 D' (X:453=INT(DX18+3.5)/18 = . ' o
L =i AVE, = 843 — Average score of Engiish{g]
7723 NEXT X T e = B . I
= AVE, = 847 —- Average score of Mathematics(i]
"‘Eﬂ AVE. = 8+.7 — Averags score of Science (2)
El AVE. = 4907 — Average of each gerson’s total score

—80- —81-
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Jy r"c:K.-“g mistakes, excessive
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Conrsctor — |ndicetes an exit o asngther place or enirance from
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4 3 ':Ha:, Siari” or A = 87 shall be
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ieis or mare can be awriﬂr* Humpl
dition must be written at each outler.

N Flowshart Writing Prosadurs

The procedure for the task to be perfor
é—ima;ev;.; ince it actualiy cannot he skils
ooini is exoiained as follows.

Thers are two kinds of
i1) Logic Fiowcharts

12 Detaii Figwcharts

Bot of these flowcharts have the same format and are wriiten by
dlmost the same symbals,

flowcharts which are;
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{?} Logic Flowcharts

The overall fask to be executed is roughly con-
sidered in flowchart preparation as follows.

Data entry = Computation - Output as shown in
the figure on the right. A logic flowchart functions
as a preliminary step before preparing a detail flow-
chart, and is also used for a simple program prepara-
tion (cading).

{2} Detail flowcharts

A detailed execution seguence of a task is written in
the form of instructions according to a logic flow-
chart. However, a detailed flawchart is not required
for a BASIC program.

Either way, it is important to take the time to write
2 flowchart before preparing a program with the
sequence for the setup procedure, input mothod,
processing method, and output format.

Inpuraf A and B

Computation of
A kB

F-18 AOW TO WAKE 4 FLOWCHART

—

as an example, a mathematical drill program in which a 2 digit integer is
divided by a 1 digit integer is prepared based on z flowchart.

[ Lagic Flowehart] [Detaif Flowchart] {Program]
NoPEIR CF PRIBLEMS 3N
= 3 i = T

HTLRRDEi D8
7

Mumber of
problems input

Nl

—l
Proviges a ran-
dorm number
below 188 far

Prepargs the the i::zege.r
\.AI

aroflemn

Frovides 4 ran-
dom: number
over 1and be-
lew 14 for the
integer

&3]

Displays the
problem

Correct?

Cugtiznt input

CTomaletion

af presenting
amblems

Remainder
irpt
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CHAPTER 3 ™BASIC™ REFERENTE

Graphic coordinates consist of 5 28

tion and 32 dots in the ¥ dlrebtmr

screen s 1@, @| andg th

LHE |!g"re air i Lllh- I&Sr DEC:

Dot locations on the screen can be specified by these ¢o

For example, to draw a dot at the [X, ¥} location, use
DRAW (X, ¥

(X, Y5, use

CRAWC {X, Y]

A straight line can be drawn with the same
coordinates of both ends (X-

dots with 168 dots in the X dire,,
in which the top left corner of th
¢ bottom r;ghL corner is | Ib’9 31} as shown ; n

ardinates.
and to erase 2 dot at

command by speci fyng the
» Yiiand (Xz, Yz! of the fine as foll oW,

DRAW (X1, Y. — [}h, Yai
traight line from [X1, Y1) to {Xa,

RS
ine that connects three deots (K« LY
by specifying the following.

A
A

——t.n

z}!can be drawn b}, this.
i), (X2, Yz and (X3, Y2} can he

DRAW (X4,

Also, many co

1] L}

Yab—1Xs, Yol —{Xs

rtinucus lines

. ¥al

can be drawn by linking coordinates with

A siraight fine can be erased by specifying the following.
DRAWC [X:, Y1} — Xz, ¥2!

When a dot at a specified location is 1L, or in other words,
POIMNT function gives 1,

@. For example,
lows.

is drawn, the
and when it is not lit the POINT furction gives
Ll"e pomL of (X, Y] coordirates can be checked as fol-

POINT {X, ¥

e value {13 wmch E"ICIIC&EES a dot is drawn,
indicates z dot is

ard the value i

s not drawn can be used in 2 program Dy assig
it 16 a variabie as 'FOI;DW::
A=POINT (X, Y}

Let's check 2 program for drawing a HUI»E{}P oy using the method for
arawil nEd Sua]c’ﬁ., i tnat was DFE\'.OUS|“ exp;alnec:

Ta aﬁfaw a pol}cor- fink the coordinates at the vertex of the polvgon
with the DRAW command.

__........-----......llllllllnll--l-

’
AP

R
{ S AND SCREEN COBRIINATES
2.50 GRAPH!IC COMMANDS AND SCREEN

A Program That Draws A Triangle
cam that draws a triangie with
O E
2’5‘ is as Tollows.

25, 221

the vertexes [18@, 51, (85, 23],

1@ REM ~-- TRIANGLE -—-

22 CLS

22 DRALC1E8: 5) - (85 25)-(125525)-(188:
53

42 END

atk by the DRAY Triengle drawn on the sorasn
Cagwhnatﬁ spacmm o1 by 2

L
¥
4

Aoy FeE L _:
nd can aiso be periormed Wi e
, S \\
the program zbove can te / -
using a numerical ex- Vs o
S S
i o
LA )
. {125, 25
AL, 75 . !

4 g [ ——
ig =ETT -
».2 -~ o
[ i H b .
< s ot — Mo oo rdingiss wnEre drewing graris
: .__4 [ : —_ P -~ =]
3B K=12E:1Y=2 s e I
e [ ; EEV — PR Y —
=ik Dr."mi}ﬁ,"’}' LA L2 LN =
U

U1
ut}
m
Z
[

4‘89_
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3-21 DRAWING A CURVE

A curve can be drawn by specilying dot coordinates on the SCreap
However, the srobiem is how to specify the coordinates. '
Many different curves can be drawn by using mathematical formulag
Let's draw 2 circle and SIN curve as follows. '

2 A Program That Draws A Circle

The pattern comes closer to that of a circle as the N of the previous pro.
gram 1o draw an equilaterai polygon is increased. Although a polyga,
canniot be a clrcle from a geametry viewpoint, a curve can be drawn by
iinking straight iines in the way previously mentioned to draw a curve oy
the scream.

The following program draws a circle with the coordinates (100, 15] a
its cenier, and 15 as its radijus.

ig REM ——— CIRCLE -——
28 CLE
38 FOR 1= T3 388 STZP o
48 X=188+C35¢1 %15 - Horizonta! dot position
= e R - an the circular arg.
2% Y=I15-SIMILZ%1IT o - Wertica! dot position on
52 DRAMIX.Y)D the circular arc,

ERY 33
A8 NEXT 1
B2 END

327 CRAWMNG 4 CURVKE

¢ A Program That Draws A SIN Curve

The value of the SIN{l) function changes as @ =+ 1 = 0 = —1 = { while
tﬁe value of | changes from © to 360 degrees. . .
Therefore, @ SIN curve can bleldfavl.fn by drawing a dot, in whi:hlan
3ppropriit3 enlargement is muitiplied to the value of SIN{1], as a vertical
,[}5[[50?’1‘ . | ) ) . s
The following program aisc draws X and Y axes after drawing 2 SiN
Curve.

g REM ——— SiNE ——
28 CLS
30 R=E£5:B=15 - SiM cueve origin (origin of the X, ¥ axss},
<y M=i2 ----.---- Enlargement
5@ FOR I=8 TC 389 STEFR 4
el x=A=+1-% - ¥ consdinate dos
7B Y=B-SIN{I > %M - ¥ coordinats dot
82 DRALICK. Y
22 NEXT 3
B8 DRAWCA: 2)-<A, 28] AT
112 DRAW(RB>-{A=22:8} e X axis
128 END
TN
Ready PO L,./ ‘\\
—_ ; \\‘ /’I
; e
i
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3-23 PREPARATION FOR DRAWING
A BAR GRAPH

Ly
{a

LY
rl'l

]
o
T
*
|

FOR DAAWING A BAR CRAFH

B Drawing A Bar Graph By Using Characters i2 CLS
When yaou execute the Eoé!swing program and enter the numerals from 1 22 INPUT "N=viy
o 2@ ta N, N number of — marks are displayed continzousiy. 32 FOR I=i TO N¥i.5
42 DRALCI-1.82—-<{I-3, 142
i@ CLS 58 NExT Z
2B INPUT "HN="iN &8 ZND
38 FOR i=1 TO N

1
CHRSC 1313 - CHRS (13105 the mm mark.
whiia the bars used for this program nave a plain coler, 2 program that

i
®
S
i
X
g
.

2 END is easy fosze car* be drawn by changing the pattern of *he oars.
&2 EN A bar graph can be drawn with the fo IJowmg patiern by adding or chang-
ing the folloy ”'r"g programs {al—idj in the above program.

A bar pattern is drawn with a length that is proportional to the numerai,
N, which is the principle of a bar graph. Since the screen has only 29
digits, 1 is necessary to minimize the scale 5y one mark — tc display a
magnitude that exceeds 2@ digits.

For example, fine 3@ in the above program is changed as follows to

display a maximum scare of 168 paints. EN i
_ an
30 FOR 1=1 70 N8 T
3@ FCR i=1 TO N STEF B <3 :
fnoE "y £ 38 SOR SR TD te giED 2
However, the lengih of N from 9@ tc 95 becomes the sams when this : A‘h;“ _ ST s
method is used which provides a rough display. ) . S8 ORPWIT-1, D2 00200 MDD 20
Although this method can be used to provide a rough dispiay, graphics L5 MNEXT
shalt be used to draw in detaiis. _
)

n

I
b

|V % T T L
8]

ey
B G0y LN

[BE]

8 Drawing A Bar Graph With Graphics

The above pragram can be written with graphics as shown in the follow-
tng program.

It can be displayed with 168 horizontal dots which is one-eighth the unit
drawn by characters in this case.

(g




53-24 TWO EXAMPLES OF BAR GRAPH
?ﬁ@@ﬁ&mg e _ F24 TWO EXAMALES OF B4R GRAPH PRACGRAMS

_”.—-—_.__7
ssed to wisualize the relative reiationship of day I8 YIRS+ I-1 RS+
or students or salesmen, production amount, saleg @2 [F 722 THEN IS Kei THON DRAL 2410
ic = -
" nec ta disol S@2.Y3:GITO 178
necessary to display the magnitude for each dap 92,y v i
v L S HEH oy A o — R ——
e length of z bar, 25 well as a refative comparison, L@ DRAWCZZ Y- {Z¢+A/S83: ¥
iraw with 2 proper scaie that is within the i imiteg 122 NEXT RKINEXT I:nNEXT I
138 IF ImNKEYs= fHEN 13@
. | ; . " . N 148 END
FThere are many ways to draw bar graphs depe namng on the a“D]'CEtI{}q e AT RS . .
Rasically, there is a bar graph in which the guantity of a single item is 15¢ OATR4EZ4E. 33286, 57280, 31128 57228E:
indicated by one bar {such as when the amount for diffzrent producs 2-564
s indicated’, and another in which the overail guant ity and details are
indicated by one "a' at the same time tsuch as when the ratio of the .
total amount and the products is indicated). Display Example

Let's prepare programs which draw these two kinds of bar graohs by -—
sing the following example.

Dete example: Production amounis for two different cars A and B of an automohbils
manufacturer are shown in the following tabls.

igse | 19_1 | 1982 ;
| Automobiis A 48,269 57,200 | 67200 | o
Avtomobile B . 39,268 27,138 I 27,508 s A Bar Graph Program In Which The Quantity And Details Are Indi-
: ceted At The Same Time By Ona Bar,
Pattarn of the ber gregh for Automobiie A
Dattarn of the bar graph for Autcmabiie B, 2 REM ——— 3BARSRAPH ——-
28 CLS
32 FOR 1=
= A Bar Greph Program In Which The CQuantity Of A Single [tem Is ag LooaTE
Indicated By One Bar. Sg PRINT
LB REPR ——- BARERAFR —-- &2 RESD
25 CLS @ FCR 7
3% FCR I=g 70 2 89 ¥Y=I%g+]
48 _SCATE 2,1 32 DRAKZE, Y
=g PRINT 82+I1:CHFRE(IZEY --CRRE{EEI=I S22 NZXT g
&F FOR J=i 70 2 118 A=24+prsi836: Y=1x8
7B READ & 128 DRAWK=1LIYI-{R+B,1882, Y ) - {X-B-1EBEE
R} FOR X=2 70 7 s YTEI-(RTEsYHED
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138
149
152
162

Dispiay Example

NEXRT I
IF INKEYS= THEN i3
END

DATR4BZDE: 3832288, 57286: 31 18&, 57780:

27526

=00 -

» Making Pictures Move
when you execuie the foliowing program, the % mark moves to the left
and right.

ig CLS
Z& FCRE I=5 70 I3

32 LCCATE I:: :

P Aowes fram lefs to right,

4z FRINT -

S NEXT I

&7 FCRE I=15 TO 5 STEFP -1

B LCCAT .t j ) N
7€ LOCATE I.: . Maoves from right
g2 PRINT *x ! " to left,

SF NEXT I
128 G0TO ZB

cantrol variable | is changed erm 510 15 on line 20, the
iion is changee from {5, 1} to {15, 7} by the staternent on
shawn in the program. Ths >1< ma.rk is dr:.:; ayed by crawing
t that position while the % mark previousiy drawn is erasec rw

aspace.

It ?ﬂems as if it is moving from ieft to right by rﬂoeaung fis procedure.
Aiso, lines 60—90 are the statements that move it from right to left

The principle mentioned zbove is that of graphic animation which
visually appears to be moving by combining drawings and erasing them.
To move verucalty is thegretical Iy a{:ccmylgswed the same way. Howaver
urawmg and erasing cannot be simuitaneousty perfarmed and the pro-

gram becomes as follows,

ig Cl.g

28 FOR 1=8 70 3

20 LOCATE 12, I:PRINT "xv;

48 IF I=8 THEN £& owas fromi 2 to down,
5@ LOCATE 18:I~1:PRINT °

88 MEXT I

=101 -
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78 FOR I=3 5C 8 ST&F -1 I

86 LOCATE 18:I1:PRINT “%'; !

9@ IF 1=3 THEN 118 | woues from
o j dewn toup,

1BB L3CATE 18: I+1:PRINT 5 7 i

118 NEXT 1

E
128 GCTO 28

& Changing The Speed

If the % mark moves too fast in the above program, the speed is con
trolled by using a FOR-NEXT statement.

Execltite the program after adding the foliowing fine to the program on
the |ast page.

45 FCR J=1 TO BE& I NEXT J

When this statement is used, the speed of the movement from left to
right becomes slightly siower. The speed is increased by reducing the
final value of the FOR-NEXT statement, and is reduced by increasing
the vaiue.

The speed can be controiled by appropriately adding this statement ic
the necessary part.

g foving A Dot Like A Curved Line

The movement of a dot like a curved line becomes smoother Dy using
graphic coordinates,

[n the following program, a dot repeatedly mowves on the locus of 2
dotted line inside a frame as shown by the Execution Exampie.

12 CLS
26 DRAUC13:8)-(13:310-C137,313-(137: 8

oo~ Diraws 8 frame.

3@ DRAUILEEI-(14:38)-(136:385-<136:8)
—--- Girgws a frame.

—102—

325 ANIMETION DRAVANG

LA K=1:F=14
B FOR I=@ TO 368 STEP 3 o
58 X=P+N:Y=2S-25XA3SCCOSCI)D " nansof tme sured fine.
70 DRALCKSY)
2@ IF P=i4 THEN 128
2@ DRAWCLR )
128 P=X:d=Y
118 NEXT I
128 N=—N
129 5070 38
Execution Example
% \\\‘\ /’!’ \\'\ f/”
i ., i Y /
i ~, 7 b F
i “, ," \ A
§ "‘,U-’ '-,L‘.r.f

s POINT Functicn Utilization

The PGINT function chacks tc see whether a dot is drawn ornotaia
specified iocation of the graphic coordinate,

If a dot is positioned at 2 horizental coordinate (X} and a vertical coordi-
natz {1 which is [ X, Y],

The foliowing program provides an example of POINT function utiiiza-
tion, Af first, "CASIO P 7 is diselayed on the first iine, then the
FOINT function checks whether ezch dot is drawn or not, and copies
Itte the third line depending on a value of @ or 1 which is given.

—103 -



18 CLS

28 PRINT ¥"ZX¥x CASIC FE-739%%xx”
38 FCR X=B TC itS

4g FCOR Y= TC 7

58 IF POINT(X;Y»=B THEN 79

£8 DRAUIX:Y+16:

AE NEXT ¥

B MNoXT X

32
188

Moo=
™
)
4
A
T
vy
Hr
1
|
T
m
F
0
&

&
b

Lines 38—88 check whether dots are drawn or noi on the first line of
character coordinate, and if a dot is not drawn, line 58 causes the pro.
gram to jump to line 7O, if 2 dot is drawn, & dot is written at the same
facation on the third line by line 68,

If the plotter-printer {FA-10} is provided, a hard cony of the screen
display car be made. Although plotter-printer utilization s explained
in another section, a hard copy program is provided below for vour
reference.

iB CLS

280 PRINT "CASIC PB-RBE"
25 LPRINT CHRS(Z8)+CHRS (373

3B rOR ®=3 T9 159
49 FOR Y= TC 7
o8 IF POINTOH:Y

68 LPRINT *DF LY : " " KB40 s

88 NEXT ¥

—104 -

4.2 CAME APPLICATIONS

R e

agimation is afteri used for garmes. ]

The following program is a block destroying game. Although sophisii-
ted techniguss are not specially required, a technique that shows a
realistic change in_the screen is reguired. o
although it is ratier difficult for a beginner to do, try some contriving

.o slightiy move the block position to the right, or move the racke: to
that vou will make progress in preparing a gams program
hnique mentioned above.

<k e«

put the foliowing program.

oY

———BLOCTK DESTRIY-—-

U5 L) et
o v
A R A I O B V)
mo oo i m
WA N X
—
— =
= (T 1
&
[}
o
el )
T W

L L
® &

1 FOR I=3 T2 %

iig FOR J=8 73 3

1€B LoCaTE L. !

138 PRINT CHR$(1€1);

14@ NEXT JINEXT I

288 LOCATE 1751

218 PRINT CHR3C1473

228 R=1:5=2

382 FIR MN=3 70 1 STEP -1

i Lo FRINT

328 ¥K=1 :

338 LOCH

248 g3=1N

358 I d% : ] g
$="2" THEN GOSUB c@d

368 IF X=3 FHEN p=-A
372 IF ¥=8 THEN B=-R
B=—8

—105—



CHAPTER X BASIC REFERENCE 326 GAME AFPPLICATIONS
T —"
3BE IF X=1& THEN GOSUB 224
358 LOCATE Xy YIPRINT :
428 IF ®>»1ls THEN 443
410 G=(X+RYAREIH=(Y+2I%E
428 P=PCINT{GsH)
438 IF P=1 THEN GOSUB 7E2 . . , L
44D R=X+B: Y=Y+ Op iine 420, the PGINT function checks whether a block is drawn or
A aot by checking whether a dot is drawn or not at the top left corner of
458 IF X>»18 THEMN BEEP :BEEP :BEEP ELS 1 biock as shown in the figure below.
£ 33v
460 NEXT N o B R
4780 CLS LOCRTE 2:1:PRINT "3CORE ":8 POINT {&, H} POINT (G, H] !
. - =1 11 =8B
48@ FOR I=1 7O 6:BEZP [iNEXT I e
43¢ IF INKEY$="" THEN 438 SLSE END REREEE E
588 LGCATE 17:R:PRINT = »; — B
518 R=R-: A block drawen with & bioci srased with
—— - : 41t CHRE 320
520 IF R<Z THEN R=3 CARs a1
538 LIOCATE :7,R:PRINT CHR$C:1473;
48 RETLRH
548 RETLRN a How To Play The Game
843 LOCRTEZ 1Z7,RiPRINT = =: When you execute this program, a biock and a racket are drawn, and =
518 R=R+i:1F R>3 THEN R=3 hzll starts moving at a slant,
620 LOCATE 17,2:PRINT CHRSC(I1473): if the Ball moves to the azrez on the right of the racket, one game is
£30 RETURN terminated. A game can be played three times.
Sp e s e The racket rises when "1 is pressed and descends when '™ is pressed.
/B2 S=S+8-X:BEEP | After three games have oeen plaved, the score is displayed.
18 LCCATZ ®+/1 Y+BIPRINT = o3
728 XEXHAiY=veB:a=-p Variable Table Of Block Destroying P
- - E Variable Table wek Destroying Program
738 IF Y=@ THEN B=-B ELSE IF ¥=3 THEN e RS oy ing oS
S§=—B T A B Moving direction of the bail
o i G, H  Coordinates which check whether 2 block s drawn or not
742 RETURNM i,] Variables for drawing biocks and fence
80@ IF Y=R THEMN B=-A:BEEP ELSE IF ¥+3 N Number of remaining games to be played
P Checks whether 2 block is drawn or not
Q0% Moving direction of the racket
R The rackei position
S Score
X,Y Tae ball position

~106— —107 -




3-27 DRAWING A PATTERN WITH THE
?L{?TEE{ -PRINTER

Tne plotter-printer with cassette interface (FA-TQ) can be connected ig
the PB-700.

-\I*noubi. the piotter-printar can be usad as a character printer, it is
conveniant for drawing patterns because it can ¢reate patterns by lines

whtich %ink gne dot with another dot, while a dot printer prinis char-
acters or patierns by drawing dots.
The techinique for drawing pa‘rtems is aimost the same as that for the
screen. However, since the plotter-printer draws patterns mechanically
while the screen patterns are drawn electronically, it is necessary to
%ncrease its speed. Therefore, dedicated commands défferem from
those for the screen are prepared for the plotter-printer as shown in the
command fable on the next page.
Since there are many commands, it seems troublesome to use them,
However, the speed for drawing patterns is increased and programming
orobiems are considerably reduced.

How To Use Commands

Al commands for making graphics with the plotter-printer start with
LPRINT. Many functions can be performed when commands shown in
the commandg table are used together with LPRINT,

However, it is necessary to specify the graphic mode with the foilowing
siatement befare using these commands,

Graphic mode specification: LPRINT CHRS(28); CHRS{37)

The fcliowing statement 5 used to cancel the graphic mode {i.e, fo
specify the character mode in which characters can be printed].

Character mode specification: LPRINT CHRS{28): CHRS{48)
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327 DRA

NG APATTERN WITH THE PLOTTER PRINTES

plotter Command Tzhie

¥l

Command Name Description
o ORIGIN ¢ Origin specificaiion of ORG coardinztes
D | DRAW . Links z dot with a dot specified by ORG
' © cogrdinates,
- RELATIVE .
[ : JDRAW Draws a fine up to 2 specifiad dot.
R PE
o MOVE toves 1o a dot indicated by GRG coordi-
' o : | names with the pen up.
R RELATIVE = ivoves to a specified dot with the pan
- MOVE up.
I © Draws 2 paralielogram on X and Y axes
; A QUAD with the dizgonzl of 2 dots indicated by !
: For ORG coordinates,
: piatiing : S T
L yres - Brews & circle and circuiar are with a dot
Do C CirRCLE specifizd oy ORG coordinaies as the
" canter,
Draws a cograinate axis from the origin
X AX15 of OREG coordinates fowerd +Y, +X,
=¥, and —X directions,
c GRID Craws horizental 2nd vertical siripes in
: ’ a spacifiad sgueare,
L LINE Draws a selid fine, broken line, ons-dat
TYPE cnzained {ine, and two-dot chained iins.
LINE Specifies the pitch of a broken ling, ons-
8 Al dot chained ling, and a two-dot chainad
SILALL iine
Far char- < ALPHA Specifies the size of characzers and sym-
: For char- | 5 P s
2cter aﬂd \ bk..uﬁn_l: s
- E
- symbot -~ ALPHA Specifies the rotary direction of charas-
| e ~ ROTATE Tere 2nd symsal,
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Command Name | Deescription
- SPACE Sperluzb character sparing for a following
- arALE | gigit and line.
' i
: Far char- y _ EERT{CA' . al I
i Specifies horizontal o vertical writing,
 acter and HORIZONTAL. ®
! symbol
use e PRINT rints a character string.
| Caia ! Draws a mark with 2 pen position &s its
N CMARK conter
- 1 1]
] MEW PEN Per coler sefection
- - Paner feed and paper return by ane tine
F LINE FEED ;| 2057 680 ANl RAper ferten &
i .
For 3 HOME ! Modifles absolute coordinates, or shifts
conirad i . " the pattern to a lecation that is easy to sze
M58 : . Checks pen use and pen ink.
i : VT B » Execution E:-canj;p'.e .
CHR3(64; * TEST | LPRINT CHRS{28} : CHRSI37};
' CHRSi64) =)
: For T TAB . Tebulator
| character i
| gg; trof ? ! FORWAT | Program Ist output use
]

—-110-

a

p Drawing A Line a Ccmmand}

0 is the command that draws z straight line.

Aithaugh the paper width of tr*>=~ picetter-orinter is 114 mm, the pattern
th hat can act!“’l be drawn is 95 mm.

when the pow er o-" e plotter-printer is

th turned o
55 ct}su.sned at tae feft end. 3*:, assuming thi
qzie. the fgight er‘d ordinzte for the same i
at a line from {9, @ to 'ui, @) is the X axi
2

U5 Coor dlﬂate~ (JF Y axis, wh
COO:qu":‘t“S af Y axis.
ine fram (@, B} to {78,

19 LPRINT CHRS(;E)
28 LPRINT “DF 3

X ._.cor,_.mm

Exscution Examole

characters and symbois that foliow LPRINT, such as commang
“ " shail be placed inside guotation marks {'° "} and 2

aad commas o,
icolen 77 must be piaced between each character or symb

above ﬂmgra
22 LPRINT "D, '3, 73, —38"
Let’s draw two lines of (@, 8]—{70, —3&] — (3@, 19).
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18 LPRINT
2@ LPRINT "D
SRR o H

CHRs (“8) : CHRE(3AD
Lt @ et iR s N 38

-
;¥

J?
=

(2. —33)

i e A T T T e e S
Execution Example

: WWWMWM\{\“JN“

As many lines as desired can be drawn by spef%fy ng 2s many < ordsnates
as regit ired within the range of the number of characters {73 charact 73]
as shown abaove, ‘ - y

Also, it can be written as follows by providing a iine feed.

| i@ LPRINT CHR$(28):CTHRS(37) |
| 2@ LPRINT FDUi@:tiUi@itsio@i:7ic3e
32 LPRINT "DV:7.":;399;":7:18 i

T

fing is gens

the %oi Iﬂwir.g,

LPRINT ID, it , ,}_-:2 | ’I: VE

15 are used, it seems

i semicolor
to be troubizsome. Hax-.eve-, ¥OU Won 't feel it s troublesome as You
fecome accustomed to using them. Aiso, they are not so hard to under-

Since many guotation ma;ks, commas, and

siand because the

Y oAre E‘E;SIEE&LEG many Times,

-M2-

3-2¢ RECTANGLE, CIRCLE aND COLOR

S%E% @A-é Fanw

s Drawing A Rectangle {A Command}
Using the A command, the follawing rectangle was drawn by specifying

both ends of diagonal, dot {18, @) and dot {85, —38). -
Execution Example

JMMMW
g8 i

85, — 38

This program is prepared by using the A command as follaws,

{8 LPRINT CHR$(28):CH
26 LPRINT "A%;i@s", "

it can be drawn oniy by specifying both
the dizgonai as shown above.

i coordinates which are ends of

8 Drawing A Circle {C Command}

“hnen the C command is used, z circle can be drawn an iy by specifying
the center coordinates and radlus. -
A program that draws 2 circle with a radius of 25 and witk a dot (47

Sa'“!' as the canier is as foliows, s

Certer codrdinates o
1 the circie Fasciug

Itis simpler than the program to draw 2 cm,le a1 the screen, isn't it

E‘m execution exampte of this program is shown by the mlowm; levt
igure
gure.

—-1i3-
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Execution Example

B R i e

xwecuticn Exampls

B T T aTaTa

- T .
B e i T T

Now, let's draw concentric circles with a radius of T8, 20 and 38, ang
center coordinates of (47, -301.
The program is as shown below while an execution example is shown

by the above right Tigure.

1@ L PRINT CHR$C281: CHRSIZ/D |
2F FOR R=: 105 3 i
ag LPRINT “CrUiar; 7 3-5@8: 7 TIRX1E !
43 NEXT = f

& Color Specification {3 Command}

Pens with 4 different colors [black, blue, green, and red) are built inio
the plotter-printer, and they can be selected.

Execute the following program with line 25 added to the above program

= drzw conceniric circies with cofor classifications,

LR Wl

| 18 LPR: CHR$ {28 THER$(37)

7¢ FOR R=! TC 3 3
- 25 LPRINT “J":R é
| S@ LPRINT CUia7iv,7i-S@i, iRk |

i
[
=
T
S
—
A
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325 RECTANGLE, CIRCLE AND COLDE SPECIFICATION

The color is specified by the } command

10F 15 speLliie ) while each coler can be speci-
fied with the following vaiues.

LERINT "J* ;@ .- Biack
LERINT ®J51 -- Biue
LERINT "J=; 2 - Gresn
LPRINT "J®; 3 e Re<

also, when a numerical value is provided as shown above, they can be

,I-,Ir|tter‘ aS IE}{'_’}”: I![ i!;J (i'JEE] [g;a]:
he oF

. However, whnen 2 varizile or sumer-
cation must be punctuated with semi-

2

spe

B .

ical exp;‘e?s%on is Lised, th
- i’
cojons 15 )

15—



3-30 TECHNIGUE FOR DRAWING A
GRAPH

The plotter-printer shows its best capability when drawing many kingds
of graphs such as line graphs, bar graphs, circular granhs, etc.

g Coordinate Determination (O, H, X Command}
Since a graph making requires coordinates, their location must be deter.
mined first.

LPRINT "Q" ; X "," 1 Y

The origin coordinates can be placed at location (X, Y] by the ‘'O
command.

EPRINT "H" 20 or LPRINT "H" | A (A s a variable}

The origin location is shifted downward by 28 or by the value of A when
this command is used.
After the origin has been determined by this cammand, the cocrdinates
(X axis, Y axis} for the line or bar graph and the scaies are drawn by
using the X command.

LPRINT*X"; @:"," ;5;"," ;1@
LERINT"X"; 1,7, 7;6:",7:18

The numera! just after X indicates the axis direction.

@ . Draws ¥ axis from the origin upward,

1 . Draws X axis from the origin to the right,
2 : Draws Y axis from the origin downward.
3 : Deaws X axis from the origin to the laft,

The next numerical vaiue {3} specifies the spacing of the scales {Unit:
mm}, and the next numerical vaiues (10 and 16} indicate the number
T scales,

This command is used as an example in the foilowing program.

FLHRS (372
~----- Goardinate origin specification.

—116-

3-36 TECHMIOQUE FOR DRAWING A GRAPH

when you run this program, the foflowing coordinate axes are drzwn
with (5, —58] as the origin,

S S e N o W A T T U
!
+
i
i
i

L 5 o :!E,.
I e A T s M e N

B Changing The Kind Of Line {L, B Commands!

When many different kinds of dafa are handled by a graph, it is neces-
sarv 1o use some metnod for data classification.

One method is using different colors as previously menticned.

ough this is very effective, they cannot be distinguished when a
- is made.

1 this case, the Kind of line, and bar patzern {when 2 5ar graph is usad)
carr be changed.

{1} Specifying The Kind Of Line {L Command)

1
cm s D TMT L - i o I
18 _PRINT CHR3(ZB2;CHR$(ZZ) !
2B FOR I=€ TO Z ?
38 LFRINT “Lv: ]
4B LFRINT "D228: " -1%3:": 78, "5 —1%5
5@ NEXT I

When you execute this program, four different kinds of lines are drawn
as follows.

Sglid line
- - — — — — — — &8rokenline

———— e Dine-dot chainad fing

-——- Two-gdot chained iins

~H7-
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Cine-dot chaines Fn

=

Two-dat chained ling

{2} Changing The Spacing OFf Broken Lines And Chained Lines (B Com-
mand;

When

[ I R o R

B G MY

9]
(]
s
m
4

!
—i

I
[

you run this program, 11 iines are drawn

SpECings.

which have different

i specified by
ine iength is

—118—

J-20 TECHNIQUEFD

A ORAWING A G

rASH

g Drawing Strises {G Command)

LPRINT
FOR 1=8 TC 2
LPRINT "M2g°:!
LPRINT "GPz livs 198", % ;-2
i’ﬁ?g#;ﬂj:r;g;!:s:i a
l";_,:j.asl

CHRE{Z8:CHR$ (372

m
-
)

L) B e

FPRINT
PRINT

HE"

Ny (o

command is used on line 48 of this program.

ol
g variadle | is changed frem & o 2

as saown helow,

ues S0 angd —
DE” ._.-(}S tlul

al
.c-n?
2ni

comes 2 mim when ;7,7 2 s

LPRINT "84 ar

‘M2C, B

is written as s

-:j’leJ,

en the M command

own ahove,
tion to move i.hE pen ic £

swithout draws itg H.T"n. [

o

—18-

it ,r:w ides an in

which specifies three ciffersnt

[,
g
(48]
[}
oh
o
[
n
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@ Drawing A Circular Graph {C Command Applicatien)

The hasic methods for drawing line g;auhs and par graphs have b
expiained. The methed for drawing circufar graghs ,5 expiained bel

The C command is used ta draw a circle as previously explainec. Haw-
ever, the lines fo provide sactors must pe d?awn far a2 circular ffraph to
match the data size,

A program which separafes z circle into 188, 238
portions is shown beiow as an exampie,

368, 499 and Son

»

r
|
© 1B LPRINT CHR$(28);CHR$(377
2@ LPRINT "C48,-58,38"
3@ S=2:T7=8
43 FOR I=1 TC S5:READ A:T=T+A:NEXT 1:R
ESTORE :A=3
. 5@ FCR I=1 TO S:Al=A
. 62 READ £:5=5+A ;
59 X=4B+INT(3ZXSINC3IEAXS/T)3: Y=—58+IN
T{30%C0S(362%S,72)
89 LPRINT #D48, —53, " s xX; ¥, "5
S¢ A7?={A1+A}-2:G0SUB 282:NEXT I
95 END
B2 DATALISEZ: 232 3RE. BB 528 Execution
2808 X=S52+INT 2@x5:ﬂ(36@ﬁ5/(T—P2>}}:“= Exampie
0S(RLEBXS/(T+AZ3 )
Ty

Total of the data is obtained on fine 4@, while the percentage for each
data item and the X, ¥ cocrdinates on the circumference that divide
the circle are obtained on lines 60—78.

On line 8@, the lines are drzwn from the obtained points (X, Y} 10 the
center.

—120—

HOW TO WRITE GRAPKHIC
CHARACTERS

Although the basic purpose of graphics is to draw paiterns, it is aiso
importani to draw characters in the patterns. Since many different
commands are previded for this purpose, please utilize them fully,

g iWriting Characters (P, F Commands)

ui,fhelfi”afacters are wriiten in the graphic mode, the P command is used.
The F command is used to perform line Tead.

sexi, exacute the following program,

ig LPEI
2% LPRI
@ LPFEI

(W)
o

- Writes 26 eipaabsticsl
ChaTaciers,

oL
)
A
LR
LAY A

an
]
e
[Ty
w

When the characters “Alphabet’ are written as they are shown on iine
. mist ?h, placecz in cuo.at.or* "*a*ﬁ the same as for 2 DR?‘NT

marks are nst requ" d. "2 n]afeé {ffte,r the F sorrz"ra"r‘ orn
™% i - . £7 ) e en
‘ndicates two {ine feeds. Execuite this program.

t’.mhfr “rowﬂes aI ine feed and does no‘[ include a return instruction. o
Let's execute the same program again by adding the following line

—
3
—

(3

L PRINT 4t

—121—



CHAPTER 3 “BASICY REFERENCE 237 HOW TO WRITE GRAPHIC CHARACTERS
As a result, line feeds and returns are periormed as foliows. 5 Command Sizes And Character Sizes
cution Example -
Execution Example 5 3 4005 5 2 3 q
firhace '

16 | 48 63 7.2 84 !os liBs 120

Y axis downwarg
distance is omitteg

o

) g (D
2
' 2L
o

[}

mmand is used tc mave the origin of th
iousty mentioned. Howsver, If the movemen
n 1'00 YE, ;t returns to the Oﬁgm

line feeds are performed on

"”*m

t. P F Corn.

o
£
o
=
-
:
_i
v £
m
o

SRR
L
oy
L)
%

mand, K axis refurns to the origin, 11 is convenient 1o under
stand tf ed utilization of the F and 7 commangs.
The F and can alse specify in Howing the same as cafore
axcepl zriabie or numerical exoression s used. s Specifying The Spacing Retween Characters {Z Command}
iNT TERY L. Two ling Teads The Z command is usad to specify the spacing betwsen charactars.
18 _PRINT K
g Specifying The Size Of A Character {5 Command] 5y
Ter different sizes f“om @ 1o Gcan be ﬁpﬂc' "ed for z maract#*. =
The charzcier “M" can be written in sizes &t g :0 9 as Toilows, fg

i -
et

B i 19 is specifie
oz the characiers

52

Execution Example

¥ Vertical Writing Specification [V "‘cmmand}
The ¥ command specifizs horizontal and vertica

T tionshio bDetween sSizes from @ i:J 9 of <ne S command and the
size of a charactar is shown in the table on the next page. Horizontal writing
Wartical writing .. ......
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F¢ OFIR 1=% TO G

48 LRFRINT YL

[ B T-t T N

98 :]E_ e z Execution Example

cB LPRINT "P 1123 -

e . _ . P .

7@ NEXT JiNEXRY I L s E
This program is executed as shown on _,:,
the right. £
The value of wvariable | is written by 2
changing it to B and 1. Since 123 after
the P command is treated as a numerical .
vatue, ..,iuoiatlcm marks are not used and -
one space for + sign is made. £
The following program is used to write >

vemcal%y with spacmc between charac-
ters by using the Z command.

T HES L 37
e

Ll )

32 = "Z“; e

e [ AT e g

N — H B b I

=g LERTRT O TET eEdrT

Characters are writien with a spacing Execution Example
of 10 mm by specifying "Z7;1%¢ as
shown in the execution exampie on the

right.

8 Specifying The Character Direction {Q Command)

The © command specifies the direction of a cnaracier (up, down, laft
and right;.

The direction is specified by the Q command and 0—
foliowing relationship.

2 which have the

—124 -

331 HOW TO WRITE GRAPHIC CHARACTERS

o
LPRINT "Q%: @ of "Q@%-.----Upward
LPRINT "0% 1 or *Qq4"meen To the feft.
LPRINT *Q":2 or "Q2%...-..- Downward
EPRINT "Q":3 or Q3" Ta the right.

PR LPRINT CHS
28 LPRINT

3B LFRINT
49 FOR [=9

54 LPRINT EBY
62 LPRINT “P"i¢ABC”
78 NERT I
GrLe
The variable | on line 538 is changed from T
0 to 3, and the characters ABC are written il

iine 50, £ =

Afrer writing the characters in one direc- o — 2

dior, they are written in the next direction  .° [ Rt
from that pen position as shown on the & Sp— o

T
D alv;
RO 2

B Pen Movement (R Command)]
The R command that appeared on
vipus section s exp‘:afned as foilows,

iine 20 of the program in thes pre-

LPRINT "R";42:°." 1@
X axis W E:xis
direction  direction

The R command is used to move the present psn position by the vaiue
fihe X axis and Y axis directisn

T’ns is siightiy different from the . & command which moves by spacity-
ing a coordinate location.

In the above exarﬂpl-, the pen position 5 m

sent pen position to the right.

moved 49 mm from the pre-

—1i25—
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B WWriting Various Marks {N Command)

The N command can ba used to wriie @ different kinds of marks ag
follows by attaching a numerical value from 1 to 9 {the N commang
accepis &, cut no mark is given}.

Since the size of 2 mark can be specified by the S command, the same
as for a character, it can be used in many ways.

18 LPRINT CHRS(Z282:LHRS (30
20 LPRINT "S53/

33 FOR i=g "G 3

48 LPRINT "MLl

S8 LPRINT "R¥:3: 7,718

68 NEXT I

Execution Example

+ XK OO

SR 4 2 3 F

J

o

N X

o

Please note that the pen siays at the sams position after one mark has
meen wrilten which is different from the way 2 character is written,
Therefore, it is necessary o instruct Lre pen to mowve to & new pen

position each time as shown on line 50

—126-

3-32_DRAWING A SINE CURVE

T

There are many other commands for the plotter-printer besides those
which were explained. Please i'y many of them oy referring to the
mstruction Manual of the FA-1

:\5 ias exercise for the ;aoﬁer-;;inte.

at graphics is shown below.

This rwr:}g:dm is used 1o draw the X axis and the Y axis by the X com-
n-;ﬂr.,a,. to write the scale values by the P cemmand, and to draw 2 sine
curve.

The values of the scales <arn bBe placed in a vertical direction by the

command, and they can be provided with many colors by the | com-

b

cammands, a simple examp

£

alsc, ail pen movement are performed by the M command

Lines 40—80: Draw X axis and ¥ axis (Black}
Lines 280—269: Draw scales on X axis (Green}
Lines 400—450: Draw scates on Y axis (Biue}
tines BOO—EF0: Draw a sine curve {Rad)

i® REM -~ SIN -
28 LPRINT CHR$(285;CLHRS(373
3@ LPRINT "0731@5":"; -£8

48 LPRINT "X"513","118:7.";8
58 LPRINT “X“i@; s '315:";":4
63 LPRINT "X7"32: ", "3 i5:7, "4

78 50SUB 289
82 GOSUR 423
Se 50SUR €32
188 LPRINT “@";8:i°RINT "“3°;8

—127 -
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4080 LFRINT "3%;1
i@ FCR I=-1 TC 1 STLF @.
g2 LFPRINT "M%y -mi¥, ") %G
438 LPRINT "P"5 1 | s “Numerical axprassion” ‘ ‘ ‘ . |

o e uivzient to numerical expressions used in ' mathematics, Numerical apera-
48 NExXT I : ,,,cffgfrﬁes_f according to the precadencs of the operators,

he following terms are used in the “Format’” ssciion of sachk com-
mand described in Chapter 4.

438 RETURN . _prnss an’
A LPRINT il s 4 : rings ca . Fhai s,
618 LPRINT "J";3 fsharacer s
576 ILE QTEDR 4.5 “ABCT + "DE" 4+ FU = “ABCDEF”

2 the number of characters of 2 character exprassion concatenates oy

538
548
558
568
53

= shinuld be 79 or fass,
8 "‘-.u"ariable”

va'.ss and c’raraf‘te;s cr :-,arrsuu.s,., we have numerica uaslanEﬂ {5 uch as & or

Bi and character varizbles (such as A% or BE). Refer ta Chapier 3 for details.

D.J

& “Variahis name”

S *ariabie :0"‘5' an Uppercase fetter (A to Z) indis starting position 2nd

Execution Exampis — A £z
3 roase jetfers that foilow it
~ AT,
® [ /F{eu‘ zns :hi
o o “Conditioral axpre:ﬁon”
o 4 refational excressm" ft side '.'a,-,e anc right side value
= by using L< > el
i & “Line numbsr”
o ﬁ. n mber wh he starting position of each program. Num-
bers 1 1o 9995
] & “"Comment™
o ; ; -.,sm*nen are wrirten o aporopriate parts of 2 pregzam in order to under-
o 5 - ~ = a e [—
L. e & L (N b% 8 Sontent 3|I<he Dragram, )
B - T i T ey do not zifect the n . ;
™ [ ! : ;
= T i - . . . e . .
. | i ispiayed on ine screen in arﬁer o et you perform proper in-
! atput easy 1o undersiand, They can he usad by enclos- ;
I - \ !
@ I & N wr
7 H | & “FiHename
i % H When programs and datz are wransferrec between the casseite tzpe and ihe
~ L }H computer, & I5 of great help if they are identified with names. A file name ;
- = '\ { maans such & name. ;
; i
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COMMAND, STATEMENT AND BUILT-IN
FUNCTION TABLE

t BASIC Program e § e
=—r irputiOutout | Pragram {nput LOAD
L —Program Output SAVE
_ rogram Storing -
Check VERIFY
* Program Program
L 1 , . — RUN
; Exacution i Execution HUN
i Continue Program:
—Execution — CONT
[ Restart]
:Program Writing, ;'Pr{}gram Y Spacify Program ﬁ
" Edit [\Preparation [ Ares PROG
—Program Erase MR
. Pregram Ares -
Status ———S¥S5TEM
—initizlize AMemory—— CLEAR
. Delete Hegistered -
ard Array Verigbla® = LASE
o N :
{kProgram Edit J—Frogram Delete DELETE
E-—F‘ru:;gra-r!:l Protect PASS
—Frogram Dispiay LIST
. tinez Correctian =
- - EDIT
Display =D
;' f —_ = K . y .
—Eﬂu’cgut to Printer | Program Printing | _LIET
! :
’ fOutput 1 LPRINT
i )
132 —

COMMAND, STATEMENT AND BUNL TN FUNOTICON TASLE

/—i Generat

FAgsignment b Variahis .

| Statement ! Assigniment LET

{Data Sratements \——~ Data Inpuz ——— READ

i ATFir Miatn MATA
—Specify Gata LA A

Specity Tgta
— Statement Read

13y
Position

RESTORE

f_Array Starament "ﬁ— 5:::2;5”5\" ]

ifBrancht Contral Uneanditienal

\Staternents r] i dump GOT0
;Suhrﬂué,w GOSUB ...
= RETURN
I Conditional IF... THEN
’_éump .. ELS5E ..
| PRepeat EOR ... TG
i_Con'lra! ... STEPR;
. o NEXT
! rogram Linig CHAIN

— Exacution
Program Stop———5TOP

__Pregrem Termi-

nate — TEND

! (ther Statements — Anrotation —— RER

°  Secreen Coatra!
= - @ F—r—Screan Erese—CLS

-\ Statemants i
| Cursor Location -
: " Control LOCATEZ
; [ Graphic Controi Graphic Display AR A
Statements iDot Dispiay) |~

Graphic Delets
1ot Cefate}

R
a
—_

— SRAWC
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CHARTER £ COMMAND REFERINCE COMAIAND, STATEMERNT AND BUILTN FLUNCTION TABLE

Sound Statemant — Feil BEEP : Matural | e
B ! i Logarithm L0G
Hinput/Qutpt | {Sereen Qutput “~.. _Qutput PRINT | comman L
iStatements i 1\ Stetemenis G T Logarithm LS
: ~ Format Contra! PRINT
: T Qutput USiNg — Ansplute Vaios A%
V i T k . - T .
ifinput Statememtst  |npp o INPUT — Give integsr———— INT

\from Keyboard  /

One Character f Fractinnal Part TRAC

i—'.ngut TNKEYS

[Eil S
—i fr;:utfﬂu’put L-lfFI]E Y Qutput —————— PUT
| Stater : | nput/Outpur e
| Statements | L input GET

i—Sign-—— SN

‘—Round ——————— RCUND

Ratio of
__ Circumference .
of Circle to :
Its Dizmeter

——iTrace Statements . | Trace Mode Se1 TROK

—— TROFF { Random Mumasr 2

Generaticn AND
Fupctions | “Character String | /Character < % ASCH Code ASC
 Funstions i T LASCH Code {p evrens i
' ! Character PR
— ———CBR%

1 i ' ] ; -
- Generai { { Screen I—— Dot On/OfH ———— POINT ; Conversion
| Functions i i Information K i

[ .
YUY
U

ericat Valusg!
ter Siring ——STRS

H
| ~
|

Y Format Control Horizonte! ——— T AB
is

; ° Comeersion

Position L
~antrol Character String/
WAL
| Mumerical [Natnematical Sine SIH
| Furctions . Functigns [ e ———
' — Cosine cos | — oot LEFTS
: W EXITECTHOn
— Tangent ———— — TAN .
_ racter String LS
—_ Arosing ———————— ASN : ExIraction T

. Arccosing ———— ACS

L Arctangent———— ATHN

: 9

. iCharacter Posi-

— tion, Number of
‘Cheracters

| Specify Aﬂ;iaﬁ——ANGLE :
Unit

| E?c,:snr]ential___ EXP -
Function :

—-Squeare Root———— SCR
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' @i?ﬁa%é@a%@@

Funstion 10 continue the execution of a program tha waﬁé?
ped by a STOP statement or £ key entry.

ﬂ

Format CONT |

Since program preparation is difficuit, programs <o"ﬁetsmes do ng
operate as expectad even If they seem to have been completed. Lit}\l.eyer
a program can be gradually borﬂplﬂted by repeating debug. in this Case,
this CONT command is convenient.

When program execution has been stopped by the STOP command i,
a program ar by ope rating the e keg.r, ihe CONT command is used
continue prosrzm E,«BCLJE]G"]. Program execution restaris Trom the fipe
number next to the line that was stopped by the STOP command.

insert the STOP command beiween sectio
gram r‘repar:stuo*} to provide easy debugging.
The ol Howing program was p"emr\,d as an example

03
Al
Im)

(a) ) o=

SIS
= &
S

B

~ o
o &

When you execuie this program with the RUN command, program
execution is stopped at line 30 by the 5TOP command, and the display

STOFP PE-30
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ns for execution during pro-

4-F MARUAL COMVMAN

fo check ths execution content of line 10 and !line 20, check the vari-
Jbles mamal.y To display the variable content, press R &5 | H B and
§ [ Tﬂen 19, 20 fnd 3141592654 appear which pmves that the
ﬂpwt fon has baeﬂ performed correcily.
after checking has been compleied, continue pragram execution by
J)mg the CONT command.

P
e

rxecution of line 40 and after is Derform.,d, and the value of the final
eslt ¥ is di 5"lc.‘5-"6d and the execution isrminates as shown above,
Debug can be easily performed by punciuating sach program execution
enit wizh @ STOP command to check the variable contents,

Wwhen program correction is performed by spe:?fv’ﬂg the EDHT mods
while program execution is sts,;pe& bx the STOP command, program
e_xefw[ §5 not continued by using the CONT commang. In this gase,
am execution by operating RUN Hne number.

—H37-
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_
DELETE
B
Function Proviges partial program deletion by ling uniss.
DELETE /»
DELETE fn—
Formats DELETE I
LETE fn—im
| in . Delete start fine. {m : Delete end line.
(1< In S i £ 9999;

This command is usad

specified range.

When DELETE is used, it has the foliowing bas
2
[H
1

to delete a specific line in a program or linesing

iz

sic forma
f

{1} DELETE fine number ... ... Deletes
12} DELET Deletes
the iast,
{3} DELETE — line number ... Deletes
"4y DELETE line number s
—tinenumbers ..., ... Deistes the lines
1 f0 line number 1,

- p d
E fine aumber — . . .. nes from

fin and Im have the foliowing restriction.

1= /s £ 7m < 5995
Singe thi

5 is a manual command, it cannot be used in & program.

A detailed expizration is provided by using the following program.
B h &

—138—
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e
1@ REM DELETE S5ANMFLE
20 PRINT "Z@:a’

38 PRINT "3E:B
48 PRIWNT "4p:C
58 PRINT "Z@2:D
&R PEINT "g@:iz
B OPRINT UL T
94 P=INT Z
3d FRINT
188 PRINY
11E EnD

1. DELETE tine number =l
For example, when fine 50 in the above progrzm is to be deleted, press
the Toliowing kxeys.

DELETE 50 &)

Also, the same deletion can be performed by the following operatic

_ o]
50 =

LY

entera "1
are to ba deleted in th

E DZLETE line numbsar — ’:*zaj iise the=i key 0

ien the lines from line 70 ot e'aSLI e
rogram, oress the foliowing k

ELETE 78 =
Alsa, line 70 and after are dme ted Dy
DELZETE 85 =

If there is no line 63, line 78, which is closest to that
follawing fines are deleted.

z zbove

t number, ang the

—139 -
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3 DELETE —line number )
This command deietes the lines rz-:}r'* the beginning 1¢ 2 specified |ip,
number. As an example, oress the Tollowing Keys.

CELETE (= 40 &
Check the listing with BEl 5 &,
deleted. Also, exactly the same result
following keys.

5

DELETE = 42 ¢

lines 10—4G wey,

by pressing the

eiermine that |
an be realized b

)
7

€1

&

4: DELETE line number a—line number m

When the lines from line 30 to line 60 are deleted in the previous pr.
gram, press the following keys,
e e =3

JELETE 38 =60 =i
Mote: in this case, if the operation is parfarrred as fotlows by reversing
A and »1, the entire program is destroved, To prevent 'E|'||§.
srecaittions shouid be taken.
NELETE B (=130 =] The entire program is destroyed.,

=

2 The DELETE command cannot te used for programs with 2 password,
This command cannot be executed for a 3.3 ouram that was locked
by the PASS command [sez page 1 a PR error is displayed

wn
Lh
{:\J
ﬂ

i 2 ling includes a fraction, it is not ex ec;tea c."td an Sk error oceurs,

EIF NEW, NEW ALL

— 140
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Allows a program to be modifiad,

EDIT

ERIT In n< 9599

B

mand is used to edit a program for defetions, additions

The first wre of a program is displaved by ELE? = , ang the cur
appears at the end. Move this cursor to the position where 2 carre:

45 t[} Dp mﬂ-_de ‘ﬁ"ttq L=—=‘J !E- , SHET L_% o Y P é ; a]"‘a Dellor
siops with & or EE &

e, & .. Moves the cursor to the right and lefi. I kew

depression is continuaus, *-;i ]
the left end of the display to
the repeat function.

...... The cur sor can be moved up and down by oress
ing the 58 key and the Cursor Key af the same

time.
E L Cieletes ane character or symba! where the
. CUTsar is iocated, and filis the space,
4 B o ... Makes ons :@ace between ihe cursar znd the

character or symbaol just berore the cursor.

owing nrogram,

RS

()

T
ca )M

n
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om The Beginning

n 2 program Gist ved from the beginning and 1 iine is cop.
rected at a time, the following Is used
EDIT &)
Next, each im '

the B3] key is pressed, the

s ! iist will be continuoug),
alsclayed with the smaltest line number first. '

Z Checking A Program List From The End Toward A Smaller tip,
Nurmbear {IW REVERSE!}

When line 13 of 2 program is checked after a program Histing from t
beginning to fine 50 has been completed for the previous program,
perform The following operation,

Program list dispiayed | =@ INPUT A, B C :
up to tine 58 3 H= (A+B+C) 3
| 48 PRINT H
. B8 GOTC 10 ;
Operate Gl I - | 4@ PRINT H '
times unti line :’st : 3¢ H={(A+B+C) .73 !
displayed as shown on g | NPUT A, B, C
ine right. | 4@ PRINT “AVERAGE™ |

hecking A Program From A Middle Line Number

v check 2

- ™
2 L

fire number

ilsted in the middie of a program, per

ling number &

the foligwing iines are dispiayed every fime the &= ko

—142—
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- . = 8
i Using &,5, ®

uI

JDB 2@ and line 3% in the program are corrected
2o WNPUT A, B.C. O

3@ §-1'={A+8+C+D;fzé.

5 23 foliows.

after ef‘s,erlnc’ re . i ar _d

I3
&

in regard to line

then "D the correction

i g
is J:O.T}p efex DV PIEZSING the tf ke‘%-‘ with ajCSH-avEC' 2t the same
time 2s follows. the same
[
. Ready P2
. T ECIT Z&
g =k
e 28 INPUT A,B,C.D
830 H=(A+B+C})/3

and press =

—143-
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= if the EDIT ¢
erro, wili oceur,

L1 t Mods Rﬂ%@
Tf‘e ':a i Maode |

d :
Mhen the L“*J key is pressed.

r‘E‘
LE]
{EJ f"fﬂe{‘ the s Ko is pressed.
(3]

When there :
L

When incorrect operatl |s p.,rfor'ned

—144—
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LST/LLIST

LiST: Displays the cortent of & program.
Functicns LLEST: Prints out the content of a program.
LISTILLIST)V
LIST{LLISTIALL
POLISTILLIST,
Formals r LISTIL L[ST"*Jn
_ L LIST{LLISTHx PETIT | -
3 EST[LLESTL . in, Im :line numbers
LIST(LLISTiin—im
(1< In Sim < 9999}

1IST and LLIST commands are used to confirm program lists stored in
the PB-700. LIST dispiays lists on the display while LLIST prints out
lists on roli paper.

Mot oniy program [ists,
variziles can be listed.,

but programmed variables used as registered

Li S znd LLIST commands are utilized as foilows.

1Y LEST{LLIST)V ... ... Lisis regisiered variables,

{211 JST LLISTiALL L. ... Lists all programs from P& to PS.

BYLIST(LLIST: ... ... .., Lists the arogram in 2 specifisd pro-
gram area.

47 LISTILLIST iine number Lists only z specified line of & pro-

.- A

gram in a specifiad sr{}gla’r ared.

Tiline number—. .

6] LISTILLIST;—tine number.

h ’
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san bl

a program ip

Nexl, enter the Tollewing program list to understand the utilization g

ol
the LIST and LLIST commands.

ig PRI
22 INP s LD Lo eal
3% Di=
a8 FREI
52 207

ar!ab es, although they are irregular, 1g

variables, Tp
gre d »3r[a5:jle~

Atso, for array variables
registered variabies, the ar

_‘:

ay variabie names are dissiayed.

—146—
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3 LIST (LLIST) ALL =

The PB-700 has program areas with a range from P& to PS info which
mdenen"ﬁ"’t Programs can be entered. ) -
when the entered programs in ali program areas are to be displayed ail
ﬂ once, ihis cor—ri.-a*}d is used. _

when you enter LLIST ALL (&, all pregram lists are
m-|G=‘r5 This s performed in a seguence with the smalle
first. Alsp, the program areas are aiways printad out.

printed oui as
st {ine numbsr

°Z
12 G
Pl 25 "3=0.00. 0000
e 33
g
59

3 LIST {LLiST}

when you enter tnis, ali of a program in a presently :.t}emﬂea program
aea is displaved {printed] in 2 seguence with the smaltiest line number
first.

4 LiST {LLIST] line number =5

When you specify 2 line number after the LIST | L_.JT} command,
the specified iine of the program in a presently specified program arec.
is d!:n|aveu {printed}. For example, when vou enter PROG T
LIST 30 =] fr:e |G|=ow|ng is displayed.

3@ Di= (AB+CD+A1}/3

87 (LE_SST}I ting numbear— ﬁ

(&3]
-
(l’.‘.\

i yOu place {minus key input] after a line number, the specified
ine and after of a prog*’am are displayeg {printed) :eque'ﬂ'al ly. Faor
vhen you enter LIST 38{=1<, the foilowing is displayed

2@ D1 = {AB+CC+A1}/3
48 PRINT D%
bg GOoTd 18
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6. LIST {LLIST}—line number &2

When you place ="' before a line number, all the program up 1o the
specified line number are displayed {printed] from the beginning. Fgr
example, when you enter L!IST = 38 ==, the foliowing is displayed,

1@ PRINT "AVERAGE"
2@ INPUT 'A=", AB, 'B=", CD, "'C=", A4
3@ 1= (AB+CD+A1)/3

7 LIST {LLiST) line numbear n—Iline number =]

‘When this is entered, program with line numbers from & to m are dis.
played {printed). Because the program is displayed in a sequence with
the smallest line number first, it is definite that n < me. For example,
when you enter LIST 20 =5 49 &), the following is displaved.

2@ INPUT "A=', AB, "'B=°, CD, 'C=", A1
30 D1= (AB+CD+A41)/23
4@ PRINT D1

1 Halting LIST, LIST ALL Execution

Because the lines of a program are displaved continuously when a
program is listed with the LIST command, it ésﬁdifﬁcu!t ta confirm
the program content, To overcome this, press the @&} key to momentari-

lv stop the display. To resume the program listing, press the = key
again,

LIST commanc execution cannot oe stopped with .
When a program listing check is not reguired, press the BE xey to cancel
LIST or LIST ALL command execution.

2 Leaving LLIST, LLIST ALL

When a program fist is being printed out with the LLIST or LLESL&LL
commands, temporary suspension cannot be performed with the &= key.
You can only cancel LLIST command execution by pressing the & key
to stop the print out of the program list.

—1d8 -
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e
\ 0408 2 program stored onoa cassetie tepe into the
fFurction main frame mem ory. 7
——
LOAD
. LOAD ALL
Formats LOAD, A
LOAD, i

The LOAD command is used to read a program that was sfored on a
cassetie tape by a SAVE command back into the PB-700. The file name
that was used during SAVE is now useful. Enter the file name together
with the LOAD command, thea the PB-700 automaticaliy searches for
the file name, and reads the program from the tape.

If a file name is not specified, the program found first is read in.

The LCAD command has the following formats.

(1) LGAD
Reads the program found first, among those stored by SAVE or
SAVE "file name”, into the presently specified program area.
There is no problem even if the program area during "SAVE" and
the presently specified program zarea are different.

2} LOAD "“file name”
Reads the program that was stored with the same file name into the
pres_entl}.: spem}r]led program area. In this case, the program area
during “SAVE" and the program area during “LOAD™ can he
different.

LOAD ALL

Rezds programs that were stored by SAVE AL to the same program
arezs, Since there is no iile name, the programs found first among
those stored by SAVE ALL are read in.

{4) LOAD ALL “file nams”

Reads the programs with the same file name among those stored by
SAVE ALL “file name” into the PR-700,

——
Cad
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i5; %.OAD, .fifoO.ﬂ;D “file name"”. &
t" ar was stored w*J“

cod de {SAVE, & o

SA‘ . AYinto the P8B-7 no fiic ﬂame the ' Loads & ng?am with the ssme
oTOg ‘ound First is read in, and if 4 me, t Hr(}gram 3¢ ' respeinach
~=f|LI". th itz name is resd in AW E

[}

5 T
'.3
o

Frrad

fie nama”, M .. ..
avam: that was stored bx, SAVE, Aoor SAVE file namet

[
r
Q
I
o
-0 -
]
hes
D

A, LOAD, A or LOAD "file name”, A s simifar 1o this. — o
<ZADA e name CAE
~ S = = b m = : =
: i

- = i = * e S : o o e
List C - Y
r — S ® [ B x, = w by
| ECaontent of PO when v . -~ " "
. Rzads List B ints PTG by L4 . read in by LOAD, it ) : : e - : - ®
List A - - P : = O T B o x
186 D=C/ 2 - s B g o o e

® Program storeg
in P

| 118 PRINT ©

16 INP 1286 GOTO 18

U
23 C=A+H
il

List &
. i ®Cantent of P8 when
e I read in by LOAD, M,

Lad
o
0
X
=z
=1
{

L7
=
G
9
Q
=
o

Gesde List B into PR by [:;E\\b 16 INPUT A, B
. 28 C=A+B
38 PRINT C
| 42 GOTOD 168
| 188 D=C/2
| 198 PRINT
128 GOTO 1@

L

@ As 3000 &5
generall
grart., oy
previous program will remain if the iine num-
nars are different.

—130- 451 -
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2 Esror during LOAD

{1) RWeror..... o

" This errar occurs when a parity error accurs during LOAD. In Ihn,
case, clear the program, wh[ n has been loaded, by entering NEW &
and perfarm icading from the beginning.

(27 OM error . .

This arror cccurs when the memory capacity is shortened. In thj

case, Clear unnecessary programs or expand RAM capacity.

SAVE, VERIFY, CHAIN, PUT, GET

47 BMANLAL COMANDS

NEW/NEW ALL

Function

Program erase.

NEW
NEW ALL

Formats

When new progra"“ m"ut is per‘“ormsa, it is necnssary i¢ erass the pre-
vious program. The q.c=r'1"ranc§< that erase the previcus program are the
YEW/NEW ALL cammands,

T: NEW Commeand Functions

The NEW command erases a program in a specified program area with
the PROG command used to speci f\r the program arez. When the NEW
command is executed with a password {see page 155, PASS! artached,
a PR error ooours.
the clearing of wvariables cannot be performed {sec page 16§,

2 NEW r'lLL Command Functions

The NEW ALL command erases the programs in 2!l of the program areas
at one time, Smsce this command is effective when the PASS command
has been executed, carefui confirmation shouid be performed whan
it is used,

Also, it not only clears programs but aiso clears variables, and initializes
the corrpmer as foliows.

] numerical variables o @,
il character variables :o e
[3; All registered variadies are eieased.

inulf-strings).

[4} Cancels DIM command {see page 170 1), and releases array declz-
rations.
Also, the program area is set to PP, and ANGLE is set ig d, DEC

lGEgi‘DES’. The NEW ALL command resets all RAM to the initial sta.te
mentioned abave,
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‘2 PASS Command Release

Characters, numerals and symbals can be used for a password with ,,
to 8 characters. To release a password, make an entry using exactly y,
szme passwors as follows,

PASS “Password with up to 8 characters” &

Therefore, it 2 password that was entered has been Jorgotten, the PASs
cammand function cannot ever be released. Since 2 password cannot e
observed, it is recommended that something which cannot be forgotte
such as your name, should be used for a password. Also, before pag
word entry is performed, it is important to confirm that it is correg
if passwords are forgotten, the only solution is to remove the batterig
or to execuis the NEW ALL command as an emergency countermeasyrg,
Haowever, since the programs in all the program areas will dlsappe;ar:
thev shauld be stored on 2 cassette tape by using the SAVE commang

SAWVE, LOAD, NEW

—156—
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Specifies a program area,

PROG numerical value (or numerical expression)
@ = numerical value (numerical expression) < 18

The PB-70C is pravided with 18 program areas [PB—P9) where indepen-
dent programs can og written.
The PROG command is used to specify a program area.

V20

when the PB-700 power is turned on, the display will be as failows,

s

Power ON Ready P2

When the power is tuined on, the program area PG is automaticaily
specified as shown above. Next, let's specify P9 as the next pragram
area.

Power 0N

— Heady PBg

FRCG @9
Ready FGS

[S—

The specificaticn nas been terminated with program arez P9 in 2n input
Walt stas

Though = ; iCai expression can oe entered after PROG, the com-
pulation resuft {X] must be 2 valuz with therange of 0 X X < 1
Ifitis outside this range, a BS error is displayed.

L

.
i

Examples FROG {108/20! — Specifies PS with PROGE,
PROG {108/10} — Dispiays a BS error.
PRGOG {188/158) — Specifies P6 (The fractional part is
disearded.)

BF GOTo, GOSUB
—157—
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ie [ L% - Zrarn
Funciion Fxecuies 2 program.

L
The RUN commeand is used to execuie 2 program in the presently
specificd program area.

RUM .
RUN [n (B S In = 9939

The RUN command has the following 1wo formais.
%1} HUN "f.-_—)|=. N . . - 1 "'::ilL‘:'S
Starts program executicn Tom che first line of ine St
rea. Execution is performed in 2 sequence

. P
numbper Tirst.

P

cified program
2 smaliest line

RURN line number &4 .. ... rer RUN
Starts exscution from ine Line rzur_;ﬁberta.gsr R,
lne number does not exist, execution starts 1 he line closest fc
he specified tine number which s larger than Ine specitied line

{2

i the specified

the speciilz

numbey.

hegin

and the

—158—
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in each -
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SAVE

Fusnction

Stores a2 program on cassaite fape,

Formais

SAVE

SAVE ALL

SAVE A

SAYE “file name™
re <

SAVE ALL "file name”
SAVE “file name”, A

P

R e =R
i
[y}

-5

R -
)
v

iqt o e
|:‘|! SAVE

~
L
r
[
~
b

L)
<@
A
fu
-]
1
o
X

Create vour own
r taps,
command s used when a pr

15 tne following formats.

programm is storsd on

tores a program in a2 presantly spec

program library by saving programs, com-
 great efiort, on cassette

gram area with a binary code format.

a binary code format,
Stores z program in z
gram area with an ASCII

Stores the programs of all program areas

nro-
with
oresently specified nro-

code format.
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it is recommendead to provide a ‘file name’” when 2 program IS saved
on casseite tape. Because it Is very convenient when a plural numbe
of programs are stored or when a program is read out from cassette
tape to the PB-TO0.

(1 File Name Placement
SAVE “fila name"
SAVE ALL “file name”
SAVE “file name', A

s Although any character or symbol can be used as 2 file name, 8
characters or less must e used.

e in regard fo a program with a password, passwcrd autput is alse
performed at the same time.

2 Record Tape Counter Number

When you press the &} key with the casseite tape recorder in the record
made, recording staris and the fape automatically stops when it has
terminated with the remote function activated. Make a record of the
tape counter aumber far recording start and end. it is very convenient
for saving the next srogram.

'3 Ccrrect Recording Confirmation
Confi .

Confirm if cassetis tape recording was correctly performed Dy using
the VERIFY command [see page 183, VERIFY;. If it is not correctly
recorded, perio e recording again

—160—
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rdata, which have been siored

they are loaded to the com-
farmat is determined by the

' 1 F. + -
Liperation tar outout

|
|

SAVE bF &
SAVE ALL AF B
SAVE. A PF A
SANVE “ABCY ABC PF B
SAVE ALL “ABRC” ABC AF B
SAVE “ABC” A ; ABC FF A
PUT A ; GF A Do
PUT “ABC™ A ABC DF A N

Display during loading

PE—-70¢ PF B

(A}B: (C)

Fils nams

o

—161~
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i remaining
L
H

Funcikan

Formal
The SYSTEM cemmand is rnal status, the
r ified angie uni,

program area status, number of e
of the PB-700,
Enter SYSTEM
PR-TIG, folic

H i the

2123456788

R

sady F@ |
- !

used to provide display like this. What does

W

The SYSTEM command

this disptay mean?

e "‘123—1‘"89 on
written or
For sxan ,f"!e,

the first ine

mpﬂ g ?Rés‘\;T "CAS‘.O pPR.EE” = . Then the

disniay becomes as Tollows
4] |p ®123458788 5
opss Bytes: ANGLE &
‘Ready F2 :
i = ff__J_J

® indicates the program area where a program has aiready bees

written.

. On the second iine, 28G4 By tes :

tyies that can be used. |

RAM expmsmn pack arg |rszaned

Alﬂe an the second line, ANGLE { indicates the angle ¢
fDEGREtJ is Spe{:sfled just after power is turned on.

Dr‘ the third lire, Ready PO indicates that program ared FO input &

number of remainirg
shen the option:

3

. ANGLE

@

the DOWEF is turned on.
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VERIFY

Performs a par
a casseite tape.

VERIFY

iFo;mais VERIFY “file name”
R

ity check of programs or data stores on

Function

The U"’RES—‘ command checks if programs or data stored on a cassetie
tape £y the SAVE or PUT command are correctly stored. '

5 s command has the following formats,
(] [ SR
’ ks the first program Tound on cassatie tape.
2 WE RJ?—V “file name™ .. ...
Checks the program with the same file name on cassette tape.

g You can check all programs stered by the six formats of SAVE
commend (see SAVE) by using VERIFY ] or VERIFY "“file name”
=i qther wards, it is not neacessary to specify z format of SAVE
cammand.
B if SAVE was not correctiy performed, RW error is display
gcours, store the programs again, o

ed. If this

The actua! pracedure is as foliows,

Step 1:  Tape Rewind — Return the {ape on which programs are stored
by the Sﬂ«"'i: command o the initial | i ng the
tzpe count

Step 2:  VERIFY Command lrout — If the progr

nter VERIFY “file name” 2 and if |
enter VERIFY & .
Stap 31 Prass the PLAY button of the cassette tape recorder. W

check staris, either PF B AF B,PF AorDF A (see page 1571
displayed. If a a program or "‘Ela was correctly stored, Ready
PE—PY is displaved and the cassetie fape stops. Ef the program
or data was not correctiy stored, RW error is displaved and the
cassetle tape siops.
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ANGLE

Funciion Specifies the angle unit.
. AMNGLE numerical expressian
Format T . :
(B=numericat expression < 3] E

The angle unit usucally used for such as 307 and 60 is called DEGREE
However, RADIAN and GRADIENT are also used in mathematics, The
PR-700 can provide 2 correspondence with all of i""“r‘

?{e 2 "‘JGLQ command is used to specify the following three

{17 DEGREE ... .. \Exampie) 457, 997 Input range of x:
o , —5400° < x < 54007
2V RADIAN ... .. [Examplej 0.37, 27 Inputrange of x:

—38r< x < 3407
CiExampiel 308, 1908 Input rangs of x:
—6008 < X < 5208

The relationshin beiween these angle uniis is as follows

366 DEG = 360°) = 27 RAD = 400 GRA
The angle unit is specifisd by the ANGLE command as foilows.

ANGLE B — '-?es CEGREE

ANGLE 1 — ies RADIAN

ANGLE 2 — ies GRANDIENT,
"?.EE iust afzer the power is wurned an.

5

Lk
T
=
M

T
FIE I
ool [} [ I |

This nrogram dispiays
the vaius 0 FSIN by

%
r )

L) T e
)
SN

(3]

N
=
M
A

(3
48
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Function Generates a buzzer scund.

BEEP
Forrnats BEEF &
BEEP 1

sEE? command is provided in the PB-700 to generate a buzzer sound.
Thers are many ways to use a buzzer sound. For example, when z long
serios of time is required for the execution of 2 program, exscution
iermination is indicated by the sounding of the buzzer accomplished by
'p;frtiﬂg a BEEP command at the position of execution termiration.
Alse, the fun of & game is increased by using this command.

The BEEP command has the following three formats.

(i} BEEP

Generztes a relatively low buzzer souna
(2} BEEP B

Senerates the same spund as a BEEP

=
%)
&2
ey

R
1A LF
AN ED

S
L e P

Tais program was prepared to gensrate low buzzer sounds when & is
pressed and high buzzer sounds when T 1s pressed.
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CHAIN

| I oA - - ! . = reo L ;
. Loads a sgecified program and execuies It 1rom \!
Function o & Pros ¢ ' e |
first fine,
Formats CH’i‘iN cops a
CHAIN “file name o oo
_!_2 e
2z LS
3 PRI
+TERELL 3
When a CHAIN command appears during the exscution of a program
program execution is stopped af that point, then a program with a file s oS TNT A e e 1 M s Dt R e
ees T v P - : ) . @2 PRIN +OHESIIgE I+ RS LIS v
name that was specified by the CHAIN command is loaded from a micrg 42 7l SR o
cassatte tape, and execution is performed from the beginning of the R84
DrOgTam. 2 PRINMT TSELECT NEC. '
[f there is no file name, f.he orogram found first which is stored by SAVE 52 BRSSINKIYS:IF URL(BB3)33 THEN sB £
or SAVE “file name’' is loaded. cr TC f (32531 THIN &R
The CHAIN command has the fotiowing two formats. LD 4T MERRIEEARE =T 2R .
{1} CHAIN P2 OIF BBE="17 THEN URAIL
Loads PF B found first {program stored by SAVE or SAVE "file 8¢ IF BE3="2" THEN '
name’'} and executes it 9@ DHAIN TPRO.3T

{2y CHAIN “file name"”

izt 3
Loads PF B of specified file name and executes it. T
L LA =D
B Since the program is loaded in the presently specified orogram area, l; . 5o i .
the previous program is erased with NEW. 0 ’ - _k( )
® Programs stored by “SAVE ALL" and "SAVE, A" cannot Se read in 36 1 SR
with the CHAIN command. 42 5= L7 PR
8 [ z password is attached to a loaded program, the password is also s 2RI S TS 1T
read in. I ST
& Even when CHAIN is executed, variables are not cleared. R R -
Lisf 2 e TR 5
- 3¢ D
LB ?':_?v: “
22 PRI ;
lnput Lists 1-3 into program areas P1—P3, then store them on a cassetie 37 NPT b
taps ap PRIN ;
List ... .. Program that computes the area of a circle. =S¢
{List 2y ... .. Program that computes the area of a triangle. 52 =
List 3r ... .. Program that computes the arez of a square. g PR
SE NI
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CLEAR CLS
; . W oim it { tion Clears afl displays and mowves the cursor to the home
Function Clears zll warmabies. iFuﬂC position fLOp left corner).
|
Formai LEAR } Formai CLS
o ——

amand is used o clear all numerical variables ang

ation for ciear screen, is used fo clear *he scresn zind io

move the cursor ‘go the home pOSELI{}"‘ at the top left cor
are cleared to B and character variables are cleared tp (s used to clear the screen once diring & graphic disp! 1}

). Also, at the same time, registered var"ables in z orogram \hen this command is manua%:g. execuUtad, the cursor is disnlayed at
are deieted, and the defined arrzy variables are deicted she (8,7} position. '
Since a FOR nesting stack is cleared, a FOR-NE Xs ooz cannot b (2) The cursar 5 displayed at the {80} position during program exe-
continued, cutian,

?h crogram beiow is used fo Jispley dafa by toralizing tae sum of dan <
and the number of datz, However, if *he prog’"m fs execlted again afte 3
2

1
nressing 8% key, the corrsct ar;swer carmot be obizined since the
numerical values are ass! gned as iney to variables S and N at the finst
executior. Therefore, the C EAR com nand was inseried between line
19 and line 30 a3 shown in the ;regram on the right so that a corren
answer can be obtained every time when execution is performed man
times,

LS O T O I
i)

<
jrv]
i
§ 1]

th
[l

‘J'

r

vz i s

s pro

(1 Q

Hav the following patiern.

PRINT "TOTAL”

1z 3% TOTAL
3¢ INPUT "D=":D i el
£ 5=5+3 35 nzo LD B
53 NENel X% H :
22 PRINT “S¢U;N; 3=":1% =52 e, a®
e =0To 232 L2 Stk =38

72

d v the screen as shown above, the screen must
dr |r*g SLarts. Therefore, the CLS command is used at
or gram.
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'—'"_.__7

| | and N are real numbers or numerical expressions with the range of

pei<256, 9% <25 and 0= < N < 83, in which the fracticnai par
Function Declares an array. of numerical value is dis carded.
: : A array vari a::ule name is one charactsr from among the capiial aipha-
Format Gl array vai::able name {subscripi) L, array variable netical characters from A toc Z, L o ] .
name [subscript}] The maximum dimensional value is 2, which aliows one-dimensional

arra",s and two-dimensional arrays to be soe;sf-es

The DIM command declares an array by the SD&,L. ied varizble name iy & haif-precision numerical array can be specified by placing ™! 7 just
the memory ared. Variables aec.a:hc by DM kc Hed array variables) aTte? the array variable name, and a characier array can he specivied by
irclude single- p ecision numerical arrays, hali- premsm" numerical arrays, placing 57 just after the array variable name.

fixed-lan i in which up to 16 characiers car be stored, gl charzcter array, in which a c..aracLE' siring with a “N' ijeagth can
ang defined- r‘ara.,ter arrays in which cheracters from @ to 79 ke assigned, is declared by placing " &N, Ho wex.u,, if A" s omitted,
can pe freely '3&“"'3"‘ it is a Tixed-length characier arrzy with N =16, L. an array of 16 charac-

ters.

The general format of DIM can be indicated as foilows,

il array variabie name {subscript [ , subscript!] | |, array

varisble nama [ ... . ... Enter the foilowing program and run it.

{Maximum valug of subscript : 255
. ! 1@ CLEAR
Examales of geciaration statements for various arrzys are proyi 5 ~
= nan"? tal2els >3 WaliOUs T } =1 = ded a3 2@ DlM A(213}1 8{2,-\3}
follows.
. “@@ END
Format fassification Examale ] - . ; . c A
Classd P An cpe;atlarzal expressicn meay of may et be wrilien batywean ling Z8
DiM array variabie Ore-dimensional single-precision iM oA 3] ! and tine 100,
rame (I} rical array When characters such as Ready P& gppear after program execuiion,
r - - . I . : 8 : b . a i e i N P - Ly
BNl Erra? Yariabie Two-dimensiong! single-pracisi ' Dt A !.2: 3‘1 I:;;E'.—k the array "\-a“a.blu InbtJ then it is d!spla‘, 2ad as fa [ORET
cnzme i, | | nurmericas array : 1 ST VoL
‘DIM array varizble " One-dimensional half-precision CDlng Al ES) Al Y B )
_name ! L _numericai arsay
: L i Ready P@
D."-r‘ array‘.-arlc.ble : Two-dimensional haif-precision DIV ANIZ D L i ) )
rame ! {1, ]} - numerical array The arrzy variabie name declared by DiM can be confirmed by using
i e : . —
Di‘-.i array varizble : Croe-dimensional fixed-langth P DM OAS (5] LIST V&
5“““"8" i “charaster 2772 ! . Do
i &Y | 7 as mentioned above,

L) -"ag, variable | Two-dimensiona! Pixedlength PDIM A, 3 Let’s check the sontent of each array variable by adding the following
a-"-ﬁf’-“- SiL b i characier array : fist 1o the program mentioned above. An array varizble must be declared
! - e L Ac iCad Sy Dl 5
(M array variabie i One- L,zl'TJEL sionzi defined-iengib Ciad AZ (5o 29 oy DiM befors it is used.
names i ! craracter array

DIM array variable - Two-dimensional defined-jength | DIM AS {2, 3320
nameS gl |]%kN | character array I
PN can be aomiited !
i |
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3@ FOR | =2 TO 2
42 FOR | =G T0 32
o@ PRINT Ali, Jn8(1
8@ NEXT J @ MEXT 1

L

When you run tne program after adding fines 38 to 69, the fﬂ”ﬁwing
is displayed.

= Exscution Exampis

@
o
G
H e o
@ &
0 &
(SR
e
5 &
Qo

Ready P2

Here, the conient of 24 array variabies, A {8, €}, B8 {8, 9]—A {2, 3),
B {2, 3), is displayed as "¢,

it is imporiant that the content of 2!l the arravs becomes "B when the
BiM command is executed.

While the content of the numerical arrays menticned above is &, when
characier arrays are declared, their content becomes a nuil-string in
which nothing is dispiayed. Nullstring means that a character string is
empiv.

Precauticns shail be tzken on the gifference between space-strings and
nubistrings. A space-siring is a string that has one space [AS [1]= " "

i1

angd z nuil-string is a string that isempty {AS (1] =" """}

* Rearrange (sort! program [one-dimensionai numerical array).

17 CLZeR

22 DI D(3

38 FOR i=: TC 5

a@ PRINT “DATA":1:" =7;:INPUT D(I3
5@ NEXT I

53 REM SORT

7% =2

32 FOR I=1 70 4

—172—

S@ IF DCIX<DCI+Ly THEN X=D(Id:D(I3=D{
[+12:DCI+1=X7=]

12@ NEXT T

t1@ IF F=1 THEN 7@

s

132

122

&)

™o
[

This program enters 5 numerical daia and sorts these data in 2 sequence
with the fargest value first, | ! ) |
DD} - D5} utilization Is de.c!;red by the DIM command on lire 20
nowever five arrays (D {1]—D {5] ] ara used here. - 7
Lires 68 1o 118 contain the sort prograin w':_]s;e fines 1240 %G_i;ﬁ con
the program which displays the resuit witn soring performsd
secuence with the largest value Tirst.

1 is convenient to use array variables by combining them
FOR-%EZXT command zs shown in the sa

B DM O ACE; 30 R(3 WG

28 FOR [=1 70 3

2@ FOR J=1 70 3

&8 PF R - e e
s@ It

n

LETOTAL
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8¢ FOR I=1 TO 2

24 FOR I=1 70O 3

128 ROIx=X{Ix+a(]

i18 y{Ix=y(Ji+Adl

128 NERT TipMexT 1

138 REl

i44

198 ;
168 p
Pt

188

1949

This is a program that assigns t"*‘;e data in Table I to a two-dimensional
arz‘ay as shown in Table 2 inn crder t¢ obtain vertical and horizontai sub-

totals XiT1, X{21, (3}, and Y{31, YI2}, Yi3;.
Table Table 2
o 09 T o b A ntal 2 a3 xm
35 1 4 33 X020 AT AZ2) TA23) ) X(2)
& 15 1T X3 AR A(B 2 A3 X3
Y] s Y2} Y (3} CY o v [ Ye
8% to 120 provide the program that obtains 2 subtotal while
138 to 186 provide the program ihat dispiays the obtainec values.

CLEAR, NEW ALL, ERASE, LIST V

—174—
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DEAW/@RﬁWC

g DRAW:

Draws a dot.

Functons DRAWC Cu":ars & daot.
i" | DRAW(X1, Vi) [—{}‘{21":’2]}
Formal® | DRAWC | el b [—iX2, Y2l

and draws a dot or a tine on the scraen while DRAW

linzs can be displaved on "hﬁ
ke mads with this command.

gince rot only characters but dots an
av kinds of graphs, etc. cz

-
a
o

Coordinates that can be specified by DRAW (X, Y} or BRAWC (X, Y
are as Tollows.

—2h0.8CY <2585
; dot coordinates are 6 S X £ 7

(¥

™

9,
en shown below can be considered,

»

{2558, — 2535

[

iz 2! ;iR 1ag
F |
| |
e ——c e i——
.31 (31, 18

— 2555, 258.5]

n this figure, L is eugu;va'er‘;t to the scree

Therafore, &l of the wvirtual screen can bp displzyed by changing ths
screen relative [ocation.

Howaver, the top left corner of the screen is the arigin (@, 9],
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Draws a dotat (X3, Y1l i
Crases the dotat X3, Y3 .
ine from (X1, Yil to

;
VAT,
DRAW (X1, Yo 1—{Xa, Yz!

| DRAWC (X3, Yi)—{X2, Y2}

¥ and Y menticned abave are pumerical values, variable namss, ang
the

L
numerical expressions with foitowing range.
—28658 <X <2555 —255.5 <Y <255.5
They are shown on the actual screen with inieger vaiues which ap
rounded at one decimal piace.
The following program draws 21

-
m
[}
—t
:X
=

Rl
Y]
[}
3
—r
i
{c
un
)
=
[14]
th

3

b

@ REM

20 GCLS
3¢ Damﬂ.r(ﬁ@,w}—{ﬁ@,ze}—{'i5@,2@}&5@,1@}%1@.1@,‘-

o}

50 =ZHND

oA
SRAW

A figure can be drawn by prov
as shown in the program abave.

"

* A program that displays & characier oy magniiying it tweo yimes

'@ CLEAR PCLS
22 Ks=INK

3z 1T K=

23 LOCATE 13! Ks
8¢ FOR 1=2 T3 7

&8 TOR =G TG 7

73 AL I3=PGINT(I=152: 12
82 NEXT IiNEXT I

3 FCR 1=2 70 7

42 PROGRAM CONAND,

¥ b
e (%)
=
—t 1}
C)
A)
—y
1|
&

F ACL, T34 THEN 163
1ZE DRAMH{ZERI+BE: 22 I+3)
1538 DRAU(ZHEI+EL, Zx ]IS
4@ D H

b
Fa Y

ITT 4 B RY Y)Y et
23

) 2 K
o

-
IR, 2R IT1BD
bt
%

izg D HI+tBL:Z2XI+187
188 HNEZXT I:nNEXT I

N Oy L
&
r

£ A A

D > 'L DD 4 D
l'?l I 3

[SE
)
m

This program uses INKEYS to enter one character, and Tirst displays the
character at the position which is specified by LOCATE (19,8) as shown
in tre figzire below.

This character is displayed by using dots in a sguare area with a diagonal
line Tormed by {i1520]-{159,7) in which the dots that are it an
tamed off are checked with the POINT function, then values B and 1 are
assigned to the array variable A (4, §1.

By using ihis array variabie as data, the character that is magnified n
times

Lty

dispiayed in a sguere arez with a diagenal line formed oy
&5

H i’

Lo
L
[

(8g.2

—

95247

fine oy in
ceording to caloui
iiner the foliowing method (1)

& only the

o correct th

straight line as
o in

;_
w
2+
s
o

[%j%]
0.
=)
—

)
)
T
=
>

Yl (K2, Y2 4 8)

Kz =102 or ¥ =31
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END

£2 FROGAAM COMEANDS

ERASE

. : | : - . Releases registered variables and array variables with a
Function Terminzies the execution of 2 orogram. = Edses FRgIsTered van j S Wikl

N - P Funcuion variable name unit.
Format END Format ERASE variable name [ , variable name]

. i

The EMD command terminates the execution of a program. A nested An ERASE command can reiease registered variables and array variables
stack {control of FOR-NEXT icop and GOSUB) is cleared by the that can be confirmed by LiST V with a variable name unit.
execution of an END command. As many END statements as desired can Specification of a variablz name for reiease is performed as Tailows.

be placed anywhere in a program.
The END command placed at the end of & program carn e amitted,

EQ@ FOR 1=0@ TG 120C
518 KE=INKEYS

C2@ F KE="A" THEN 1@3¢&
53@ IF K="B" THEN 2Q¢02
54@ F KE="C" THEN 3¢20
655@ IF KE="0" THEN END
B55@ NEXT |

573 END

This program is used as part of a menu program.

After the entry of characters such as “A™, “B”, and "“C" is performed,
each one jumps to the program on line 1008, line 2009, and fins 3000,
respectively, for the execution of these grograms.

When “D" is entered the program execition is immediately terminated.
However, when key entey is performed with a key other than “A"~"D",
or when no Key eniry is performed, it is automatically terminated afser
a certain period of time.

STOP

—1i8-

Warigkle names
displayed by a LIST V. AB, ABS, A{ 1}, Al }, AS{ )

ERASE AB, AB3, A, AL AS

The nesting stack Is cleared by execution of the ERASE command.
Whan an unregistered wariable name is specified, it proceeds to the
folicwing execution without any operation.

ZF DIM, LISTV

—-178—
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FOR~TO~STEP/NEXT

NOE

il

Function Repeats the execution from FOR io NEXT the
specified number of times.
T e
FOR numerical variable =i TOf [STEP &]
NEXT numerical variable (same variabie as that of the
Formats FOR staiement)
i initiat value of the variable.
j . Final value of the variadle,
k: Increment

: :

The FOR-NEXT command executes each statement between the FOR
command and the NEXT command repeatediy by the specified number
of times.

command has some restrictions as follows.

Wariables must be numerical variables.

STEP % can be omitied. In this case +1{STEP 1] is set as the

increment,

{39 A variable and a numerical expressicn can Se used for the initia

value 7, final value §, and incremens £,

f &> 0and i > 7, FORNEXT execution is performed only ance.

VIf k& < @ and { <j, FOR-NEXT execution is performed only once.

' When a FOR-NEXT execution is parformed and the axgcution is
moved 1o the foflowing line, a control variable becomes 2 value of
i+ nk which is larger than j.

{7} Nesting of FOR-NEXT loop can be performed withup to & levels,

.

| IF

FOR A= TO |
FOR B=-e- TO -

FOR Cm=oee TOo ;
! =0 = TQ e |

FOR E= - TO- -

FOR F= - TQ-

-2 PROGRAM COMMANDGS

e

(8] Nesting of FOR-NEXT loop musi be perfect. If the interval is
* crossed, an error {FO error] oCours.

(9} As many NE){T as desired :aﬁiexiﬂt for one FOR. f

(10} Whnen FOR is not executed and NEXT appears, an error {FO

© 7 error) OCCLTS. ) .

y The variable for NEXT command cannot be omitted. o

] If ERASE or CLEAR is executed, an FO erro7r occurs In the fol-
lowing NEXT statement because the FOR-NEXT stack is clearea.

) When an identical controi wariable is used, a new loop becomes

2fFfective. However, ail focps inside the new loop are cleared.

A jump into @ FOR-NEXT staiement can be performed, however

z jump into a loep using GOTO, GOSUB statement, etc, cannot o2

it

[

The following program is used to demonsirate the change of the variable,
depending on the value of the initiai vatue, final vaiue, and increment.

i@ INPUT "FOR i=%]TO"J"STEP"K
2@ PRINT "FOR I=7"TO"J."STEP"K
2@ FOR A=ITO0 J BTEP K

48 PRINT "WARIABLEA=TA

B@ FOAR X=1 T8 18BNERT X

5@ MNEXT 4

7@ PRINT.GOTO 10

—181-
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Severzl execution examples ars provided below,
in the following program, the ? R-NEXT loap has two levels.

1@ CLEAR
20 DM A(D,8)
3¢ FORI=1TO @ R

49 FOR J=1 TO 8 S
B® All,Jd)=1%xd

BE MERT J —
7@ NEXT | — -

C.

In this example, muulpl*mt;on is performed and operation result i
assigned to array variabie All, | between the two FOR-NEXT looys
Smce executmr is perf{}rrned 'S times av the internal FOR-NEXT
commangé and execuiion is ;seraar’mc. g timss by the external FOR
‘\E}(T command, a totzi of 9 X @ operaticns are performed.

in regard 1o the two level FOR- "‘JEXT command in this program, the
internal FOR-NEXT and the external FOR-NEXT must correspond
with each other.

is aiso appiies to the levels from 3 1o 6.

mplng fram the

E_

The following program changes the Gperauon

toop depending on the arithmetic resuit of the | O NEX
1@ CLEAR
29 FOR (=1 TC 129
38 X=X+1
49 IF X>=41000 THEN 102
5@ MEXT ¢
8@ END
1@@ PRINT i1 X
118 END
This program performs ihe addition of 1 + 2+ 3 ... .. , and when the

result exceeds 1809, it jumps 1o line WJIE% ard disolays the value of ike -

variable at that time aﬂd tha addition result.

— 182~

1 statement.

L2 PAOGRAN COMMENDS

o

Y sechnique 1o 'u"“lp out from a loop in the
THEN command is often used.

"fechmm.e Tor Jumpmg out from a loop once b‘}-‘ using a GOSUB
,m.-,ard and reiurning to continue execution can aiso be

The fo! Iow:'%g program proviges an example of when there s nothing
ste between rOR-NEXT.

4@ LOCATE 8,2 I PRINT "HIT!":
22 FORi=@ TC 50

3 NEXT i

42 CLS

5¢ FOR =9 7O 5%

5@ NEXT |

7@ GOTC 1@

tatemeni to te pragessed between the FOR-NEXT o
ind lines 50—66. However, the FOR-NEXT command is
specifies number of fimes even in this case,

ng which seems to be nonsenss is often used to K time,
and s czlied & “'walting loop”. ,
in ihis nrogram, the characters "HIT zre displaved

of time, erasec for a certain pe.led of time, and d
eatedhy

0
F

z certain period
ved agzin for a

W =

certzin ;uem::  of time rap

o

the waliing time be-

A5 the Tinal value of the varial Is becomes large,
comes longer.

ol T3 Lo, e
XUODY one galn

~ Uy Jdlop
[\ R )
) 2y
A mA
o e
P

1 |

[ )
M

(6
4

IF NP=Z8 THTN ENE
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42 PAROGRAK LOMMANDE

the final vaiue of the FOE-\IEXT COMmang
reases the number of % 7 displayed by gy
is as Toliows.

-]

his program nCTeases
by one each time and inc |
each time. The execuiion gxampie

Reads data stored on a cassette tape io 2 varizble.

- — GET wvariable [ , variabie]
GET ““file name™ variable [ , varizbie]
k1
XX . . i o ]
vy i The GET command is used fo read datz stored on a cassette tape by the
&
ES. 8 3.4 he file name can be omitted as shown in the above formats,
FEEXE the fiie that eappears first on cassette tape (MT} is read. The daia
ERRREX that is read can be sequentiaily assigned to a different variabie by punc-
tuating @ variable with a comma { | ).

—_— However, when data is assigned to 1 numerical variabie, the space at
e beginning of data is ignored.

SEE 2 iF~THEN~ELSE

program stores the values of varigbies A, B, C and D
name “TEST™ on a cassetie tape,
1@ REM PUT MT
2@ A=1Q:B=23:C=30.0D=42
3@ PUT "TEST'" A, B, C. D
4@ END
The foliowing example program reads data from the “TEST” fiie on 2

cassetts tape by using a GET command.

1@ REM GET ™T

2@ QGETFTEST" E £ g, H

3@ PRINT E.:&,G;H
4@ END
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—_—

£

rn this example, the datz of A, B, C, and D are read into the variab|e
and H. An important item is that data is stored O cassetrs

D sepuence during cassette fape

to E, and daiz of B Is assigned ¢,

o
%)
wal

o

B

&

—t -
i gy Y]
pell =)
o

=4

™
O

F,.... sequentially.
If GET is executed with variables that exceed the variadle data stored oy
a casseite tape, an error (DA erroy) occurs because of data shortage.

* A program o store & peErson’s hame and a
to read and display & person's data when 2 name is entered.

18 CLERR

29 DIM N$CLB2.D3C182

3@ INPUT YPUT:O SET:I ENEIETMS
4@ IF ME="0" THEN GOSUB 1eg

SE TF M$="1" THEN GUSUB 329

&2 IF Mg=Ug" THEN ENG

78 BOI0 8

“©
[ys)
el

19 INPYT UNAMEI TIN${ID
2 FUT MsC1

2@ IF Ns([x="g" THEN 188
48 IN TDATA: IS0

C
s

z
VI
P =
e U =y
7S
Py

(w3}

=1
1t

1
b

)
A
m m

T T T R T e

F 1<18 THEN
TURN

[ e B A LR
W G

0N]
a8 ]
A dpy
I
&

W
s
&3
i

THPLT "MAME: T A%
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|

OET N3(
FN$OT
38
GET D%l
IF AsINSCID
PRINT A$: "="D0s0J0:d
J=J+1:G0TO
RETURM

Hr

48]
%)
)
= O
™ M

I
N=

[
W
=

FA0 THEM PRINT "NOT FCOUND

35070

% IO 7% S S I Y T P
[
[ I %

w0 N
[t Y]

This program consists of two subroutines.

iines 1H0—188 provide a subrouline to store data on a cassette tape,
while lines 300—380 provide a subroutine to read data from a cassette
tape, anid to search data, . o - . o
4 name is entered in array variable NS{l}, and his data is entered in
ns{l]. Then stering and reading are performed with these two variasies
54 ;J&{i’. ) .
ahen “07 is entered for the menu on ling 3@, the storing subroutine
or line 1890 and after is executed with the input of 2 name and data
continuausly performed. Up to 11 data inputs can se performed, How-
ever, since it is necessary to attach “8” to the end of the last name o
indicate data end}, up to 18 data inputs can actuzlly be performed.

When <1 is entered for the menu on lire 30 to search for the nama of
aperson, ihen the name and gata are read from 2 cassetie tape.

After the name s fourg, the name and gdata are displayed and the
arogram returns to the manu on line 38,

Enter “E" for the mani: to terminate the program.

& PUT.SAVE
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CHAPTER 4 COWUWAND REFERENCE

GOSUB/RETURN

Function Causes a jJump to 2 subrouting and a feturn t0 2 S
main Drogram.
GOSUB line number 1 < line number < 10830
GOSUB PROG 5 BSr <1
Formais |
' {7 indicates the prograr
RETURN I:Eor:d;c tes the program area
-

T

The GOSUB command causes a jump to a subroutine of a line which
is specified by a variable or a numerical expression, and the RETURN
commang causes a return from the subroutine to the main program.

Example

v Line number | Program area
Numerical constant GOSUB 260 | GOSUB PROG 4
Numerical variable GOSUB N GOSUB PROG L
Numerical expression | GOSUB N xS GOSUB PROG L]19

The PB-700 aliows a jump to z subroutine and a return 10 2 main pro-
gram in other program areas, as well as a jump to a subrtoutine in the -

same program area as shown by the above formats.

[n the following program, the execution flow is shown by changing the :

jayout,

‘1@ CLS Suzbroutine (1)

| 20 ZS=INKEYS Tage A=ASC(ZS)
Main 1 3@ IF z$=f-'rTHEW__%i§§uEH -
o ao cosus 10— SO

50 GOSUB 208 +C——— = 200 LOCATE 2,2

24¢ FOR !=0 TQ 19
' B0

24® RETURM

—186 —

END " 22@ PRINT CHRS{A+Y.
\: 230 NEXT !

£2 PROGGRAM COMIAANDS

—

g ines 19—060 provide the main program, lines 108110 provide one sub-
routing, whlln?_hnes 208248 provide another subroutine, )
when the RETURN command is executed as sitown by the arrows,

; rewrn is made to the statement next to the GOSUB command and the
pxecutian Wil continue,

This program can be rewritien as follows by changing its fermat slightly.

10 CLS .
Subroutine {2}
20 Z$=INKEYS
- , 200 LOCATE 9,2
3@ IF ZB=""THEMN 2@ _ 100 A=ASC(Z$} :_,-'{ oG FOR i=@ TO 48

WOED
Ap GOSUB 180 1@ GOSUB 20@ 22¢ PRINT CHRS(A+1;
5@ END~———" "

Subroutine {1}

120 RETUSN . 230 NEXT |
“ 249 RETURN

Although ti’!,e_ content of this orogram is exactly the same as the pre-
viousty mentioned program, this program has a double structure in
which szbroutine (2] is included in subroutine {11,

Up to '121 nesting fevels can be performad with the GOSUB/RETURN
commang, '
Precautions shali be taken

concerning the following items when 2
GOSUB/RETURN command is u i o

sed.

i} One subroutine mist have one RETURN command, and can have

asmany as desired.

121 If there is no specified fine when a GOSUB command is executed,

~anerror (UL error; will oceur, '
Tt me ¥ SEiTE . T ] '

(3} When GUSUB PROG & is executed, if 2 program is not written in

E:E;gram area /1, an error (UL error) will occur in the present orogram

4] When th s mno GOS0 d LR i

4] ﬂ*a"-herz’mere is im_gli_:l{]::bB command for 2 RETURN command, an
error {GS error} witi occur.
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o
{5] Up to 12 GOSUB nesting levels can be performed. {If there are 13 This program displays 3 aumerals. i7 alf of the 3 numerals are igentical,
levels or mare, an errar (NO error) wili accur.j 100 points are given, and i 2 numerals are identical, 48, 38 or 2§ polats
{61 When a fracticn is included in 2 line with a line numBoer specifig sre given depending en their locations.
sy GOSUB, or in a program arez specified by GOSUB, executioy ¢ ifal: 3 numerals are different, 8 points are dispiaved,
is performed with the fraction discarded. ¢ pjnes 200—236 provide the subroutine that generates the 3 numeral

| with the RND function, while tines 309320 provide a subroutine that
dispizys the numerals at the center of the screen, and iines 469450
provice 3 subroutine that checks the number of points given.

tines 19-79 provide the main program which simply contrcls sach
:  subroutine and disglays the number of points given.

€F GOTO

'SAMPLE PROGRAM.

* A slot machine game program.

=)
I

i
(o]

263
363
198

L P
=
n 0! m

[0 N I
[ I GV I C R W I Y ) &)
T W 6 60
[

r
o A Qo Qo0
M

I o
— M u

5 £ 3,8
INT “POINT";N

H:A: END

E
Z INTCiBRREND Y
2Li8 Y=INT(19%RrNEGD
228 Z=INT{LIRXRNDD
239 RETURN
388 LJCATE &6:2
318 PRINMT X: HA N
322 RETURM
43R IF ¥=%Y THEN iF Y=7 THEN HN=i@@:irRETU
EN
418 1F x=Y N=2@d:RETURK
g472d iF ¥=Z N=3@: RETURN
a3 IF X=Z N=ZB:RETURN

bR
Ul B
) &
A
m 1
- &2
c
Xl
z
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GOTO

FERENCE

1 . N —-—-—‘ﬁ
Funciion Causes an unconditional lump to a specifisd line
GOTO line number 1 < iine number < 10000
Formats GOTO PROG # fSn <10
7 Indicates the program
area No.

The GOTO command uncondits ionally iumps to a :.pemﬁea line number
ar to the beginning of a program area which is specified by a variable ara
numerical expression.

If there is no specified line number, or no pregram in the specified pro-
gram arez, an error (UL error! will cocur.

if a fraction is included in a specified line or in a specified program
area, the fraction is discarded when exscution is performed.

Example

Linte number
GOTC 588
GOTON

GOTONXS

Program area
GOTO PROG 4
GOTC PROG N
GOTO PROG Nf18

Mumerical constant

MNMumerical variable

Numerical expression

* Simplified

Gigital Clock Program.

I8 INFPUT At IH; M= M, e 8

28 CLS

38 iIF K418 THSN LOUATE 8.R:PRINT Hrv:

:6075 se

284 _CCATE 72 B:IPRINT Hiv:";

59 IF MC1B THEN LOCRTE 12:B:PRINT M:!
—192 —

|
|
H
i

GRAM COMIMANIS

: 43 :60TC 72

&8 LOCTATE 11:2:PRINT Mt

FB@ IF S{:B THEN LOCATE i6,d:PRINMT 5:
Py BEEC 28

BB LCCATZ 15,3:PRINT S

S8 FOR I=2 T8 128:NgXT I

1E2 5=5+]

118 IF Sr=6l THz=N 228

122 8370 FB

228 S=2in=ri+l

212 I7 M>=5@ THEN 383

2728 GG

2eR =

312 IF

322 =0

When vou run this program, H {hour], M {minutes], and
requenev After the present time is entered and the =
the time is cisplaved with secong unit.

Since the intsrnal clock of the microcomputer is not used vor this
prograim, it does not show the exact time, but indicates the approximate
time.

if it Zains, adjust it by increasirsg the final vatue cf the FOR command on
ine 90, and if it loses, adjust it by decreasing the final vaiue.

Maryy GOTO commands are used in this ’vr:wram

The program creaies an infinite ioop by using GOTC commands on
iines ‘_éz.uj 228 and 328,

—
E'a‘f.?

S {seconds} are
k

ey isn res:ed,

COSUB/RETURN, iF-THEN-ELSE
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IF~THEN~ELSE

Exacutes the coatents after THEN or ELSE depending

Function on the condition after |F.
conditional TEN {line number} ELSE [line number)
Formais " expression {command | {command

A numerical expression cannot be used as a line number.

The 1F-THEN command performs a conditianal jump while a GOTg
command serforms an unconditional jump.

when the conditional expression is true, the THEN staterment is exe.
cuted, and when it is false, the ELSE statement is executed. I there s
not an ELSE statement, the Toliowing iine is executed. ‘

A line number, or 2 command statement to which a jump Is performeg
can be inserted in THEN and ELSE statements.

Wulti-statements can be performed in THEN or ELSE statements by
using 2 colon { @ ] as shown below.

{F conditional expression iTH EM ~:~: -]ELSE ~ e ~|
T
THEM statement

ELSE stalerment

An [F statement can be inserted in the THEN or ELSE statement men-
tioned above as shown below. )
|E conditional expression {1) THEN IF conditional expression (2} THEN
~ ELSE ~ ELSE ~ i
-— =
Exgeutes when conditicnal
gxpression (1} is true and
whan conditional expressicn
{27 is falsa.

Examples of IF ~ THEN ~ ELSE statemeni usage are shown.be!uw.
They check whether a triangle can be made or not after three sides ar

entered. )
({E} 13 INPUT Eilalzll;é.:.&:I IIB___E;B, :-C:II:C

2@ IF A+B>C THEN 4@

3@ GOTC Be

42 |F ABS{A—B}<C THEN 6@
5@ PRINT "NOT TRI®:GOTO 1@
8@ PRINT *TRIT :GOTO 18

—194

Executes when conditionz
gxpressions [1] and [2]an
hoth e,

Executes wher conditional
exprassion |1} is false.

§-2 PROGAAM COMMANDS

—
2]
o 1@ INPUT "A=T.A, "B=";B, "C=":C
28 IF A+B>C THEN iF ABS{A—B}<C THEN 4&
3@ PRINT "NOT TRI®* . GCGT0 19
A3 PRINT "TRI": 30TQ 1@
i3

s
&

INPUT "A=":A, "B=",8, "C=",C

2@ IF A+B>C THEN IF ABS(A—B)<C THEN 40

3@ PRINT "NOT TRI': GOTO 1@

43 iF A=B THEN IF B=C THEN PRINT "ETR!": GOT
O 1@ ELSE PRINT "LTRI' . GOTO 12

5@ IF B=C THEN PRINT "LTRI?: GOTO 19

5@ IF A=C THEN PRINT "L TRI" : GOTO 1@ ELSE

PRINT "TRI" : GOTC 12

fxample programs (1} and {2} check whether that is a triangle
{TRlangie] or nat a triangle (NOT TRlangle; by having the three sides
of atriangle, A, B, and C, enterad.

in example{1), two triangle conditions {A+B>C, |A—BI<C} are checked
on separate lines (line 20 and line 48], while in example {2}, they are
thecked on one line (line 28 ).

Also, in example(3], the program checks whether that is an equilateral
triangle [Eguilateral TRlangle} or an isosceles triangle {lsosceles
TRlangie], as well as whether that is a triangle (TRI[} or not a triangle
(NOT TRI).

In exampie (3], whether that is a triangie {TRi] or not is checked first
on line 2. If there is not a triangle, “NOT TRI" is displayed and a
return is made to line 14.

[f there is a triangle, whether the three sides are equal or not is
thecked on line 4. [f the three sides are equat, "E.TRI* is displayed. |f
two sides are equal, “LTRI" is displayed, and if ail three sides are not

equal, “TRI" is simply displayed on lines 40 to 6@, and a return is made
toline 10,
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* A program to draw a pattern on the screen with dots.

[ ) s
[N

o=
Gt
1

—
w
A
m o
m
ya

(o
— e
T
_{ _.j
T I o

oI
i

o
—_

[V Ry I
5
_‘
L
{7l
ra
=
T

[
f.l) (]
¢y M
-

=5
Ly e
&

This program determines whether or not the value of the dot coordinate %
(X, Y) on the screen is in the screen limitation by the IF-THEN com. !
mand (lines 48—88&) to controi whether the values of X, Y coordinale !

are increased or decreased.

1 = 27 {|ir ]
When the values of X and Y become X = 1, Y = 31 iline 99}, a beep |

sound is generated, and the program s terminated.
The next figure shows the execution result.

E Execution Example

—186—
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o —
Function Requests data entry {numerical vaiue, character) from
the keyboard to a variable,
[
INPUT wvariable [ , variabie]
ENPUT “prompt statement™, variable [, “prompt
Formats stztement”’, variabie] ?
¢ iNPUT “prompt statement’; variable [ |, “prompt
: statement’; variabie] i

The INPUT command is a representative input command used to enter
data from the keyboard to a variable.
The basic formats of an INPUT staternent are as foiiows.

Example 1 INPUT A
Example 2 IMPUT X, ¥, 2
Example 3 INPUT “AGE™, A

Example 4

Example d

INPUT “NAME"; A$
ENPUT “X=: X, "Y="1 ¥

when the INFUT command is executed, the personzl computer displays
an input reguest message, and waits for data input.
for example, when example 1 is executed, ¥ 7 7
and the cursor fturns on and off at the right of
sefup Nas been completed.

is dispiaved as follows
7" The data input

Ready P2
Display during INPUT P {Cursart
command execusion.

Datz input is performed by pressing keys. Always oress the BT key or
=l kev at the end of data input. Data input is performed by this opera-

tion. It should be noted that the B® key functions the same as the =]
rey during iNPUT statement exescution.
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2 Variables that can be used in an INPUT statement are as follows,

{Zxamplesi

mumerical varizble . ... .. IMPUT X

Character variable . ... ... INPUT X% (Up to 7 cnaracters <an be
entere d 1

Registered variable ...... INPUT XY
E%\'PUT XY% (Up to 16 characters can be
entered.!

Array varizble .. ... . INPUT X! (i}, X! {:’, i)

Haif-precision aumes
INPUT X (i), X {f_. il
Single-precision numerical array
INPUT AS (i), INPUT AS (4 7]
Chazracter array

Fixed-length character array — Up
characters can be entered.
Nefinad-length character array — Up to
79 characters can be enterad.

cal array

to 18

{1) INPUT statement in which the Input of a numerical valus is pat-

formed, 7 )
i ot’s check LNPUT staterment usage and funciions by using a simple
program.

1@ INFUT A input instruction. Provides data inputto
variztie A.
Qutput iasiruction. &

of variabie A.

2@ PRINT A isplays ine conient

3@ CoTOd9 ... ... jump instrizction. Moves program execu-
tion to line 19,
Afier inputting this program, enter RUN & =l or A £ to execuie it

“ 7 s disnlayed. Mow, enter 3.6 = . 1f%’r‘
iy, the same numerals are displayed agzin oy
follows.

a PRINT statementi as

=i -
S F e 3.8 &2 ?3.6
— 3.6
¥ _

entry is performed coriect !

&2 PROGARANM COMEANDS

Onky when the input of a numerical vaiue is performed by an

siatement,
gmerical cf—aia

INPUT

input can be performed by calcwiation expression, instead
s by using the previcus program
k] ~ .—-‘?] .
-3 =) | 21008-22/5 =

26
{?

12} INPUT statement in which character input is performed,

?ermrm character input
z S 9

-

by changing the program of {1}, The program

1@ INPUT AR
20 PRINT AS

38 3070 12

Whern characier input i

2

na s performed, a character varizbie is used 25 shown
. When vou execute this program, innl,::t s reguesteg by the dis-
[ 1 e — e E . H o S !
7 " the same 25 for numerical value input. When entering the
ing ABC, the display tecomes as follows.
PR -
A3C &= ARG
ABC
F_
:‘e aumerical value 123 is _smerad, 123 s dispiayad. However,
s a charactar string ana not a numeri-

data is input ¢ 2 EH;{ cter }-ariabie, ¥ s unn cessary to enclese
e z.cter string with ¥ {double guotation marks;. If 7 " is used,
It i5 2is0 enterec as characier cald.
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€ Datz that can be input to esach variable by an INPUT statement,

A, Mumerical variable
a. +1x167%% 1o £9, 9999999909:' x 10" and
b. Operaticnal expression for a2 numerical value
(5+2)]
Numerical variable from A to Z (Fixed variable)
Registered variable
Array variable

_"—)

{Example: 20p 4

O

B. Characier variable

&. Fixed character variable ... ... .. Up to 7 characters and sym.
bois

b. Registered character variable Lip io 16 characters and sym-
zois.

c. Arfray varizble

e Fixed-fength character array . .. Up to 16 characters and sym.

bols.
e Defined-iengtn character
BITEY . ot e Up to 7% characters and sym-
bois.

{3} INPUT statement which inputs more than iwo variables ,..Example 2
More than twao variables can be written in an INPUT statement. (More
than two INPUT stzterments can be arranged in one statement as shown
celow.)

1@ INPUT X
2@ INPUT "f’ P10 INPUT K "f’ Z
3@ INPUT Z ~ Punctuate varizbies

with commas.

Wnen you execute inis INPUT statemant, 7 " is displayed af first to
reguest the input of the value of X. After the value of X is entered, the
values of ¥ and Z zre reguested in turn. After the value of Z is entered,
this ENPUT statement is terminated.
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——

when input is performed with X
bacomes as foliows.

=123, Y = 454, and £ = 789, the dis-

piay
TS RUN &) | RUN !
1232 | 2123
£56 (& PAE6
788 . ©788

yariables, such as numerical variables, character variables, etc. can be
used with all combinations and sequences in this kind of INPUT state-
ment as shown below.

1Q INFPUT A3, X

However, a **, " [comma} must be used for punciuation betwesn vari-

abies.

iMPUT statement thet displays a message ... .... Examples 3 and 4
a character string enclosed with [double guotation marks} is
inserted celween INPUT and a : variable, the character string is dlsplaveu
a5 it is. This is cailed 2 prompt statement {message]. Incorrect input
can be reduced by clarifying data for input with this message.

Execute the INPUT statement of example 3.

1@ INPUT *AGE": A

Tren the foliowing is dispiaved.

—, —— PC Lo
@ I—lﬁl - AGETF

—2i1 —
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Next, this INPUT statement is ¢han

S RUN 2 RUN
AGE_

Whern 7 7 {inpul reguest dispiay ) shouid eppear a afser 3 message,a * ;"
{semicoton] is used for punciuation bestween the message and ¢ the vari-
able

This INPUT statement can be changed to write two variables or more.

1@ INPUT "HEIGHT =% [ X, *WEIGHT ="1Y

It can be considered that the fol.o wing two INPUT statements were
arranged into ong ENPUT sfaiemen
4@ |WPUT THEGKT=":X" e -
) - =@ INPUT "HEIGHT =
2@ IKPUT * LY
X, PWEISHT="Y
Whan vou run tThis program, the display is as folio
HEIGHT=7175
t75@E; WEIGHT=985_
g5
& Numbsar of characters in character siring used for & message
-

I3

is 79 characters including the line numbers ang INPUT command.

—202—

he max%mum number of characters for a character string enciosed with

4-2 PROGEAM COMMANDS

ke LET command placed at t

-g rerally ussd in the following formats.

il LET A=1E LET AS="CGAME"

iExample 2] LET X=SIN {S—PI1/4} LET XE=A8+85

{(Examplz

The assignment statement assigns the vaiue of the expression on the right
side of the = sign o the vari ble on the left side of the = >|gz1.. A
numerical expressien corresponds to a numerical variable, anc a character
_ﬂpressmn correspands o a char cter varizbie. ¢ correspondence s
not correct, a T error is displayed,

=z T he cherance range of the value ass:gned 1o & numerical varisbie
A numert a| value thzt exceeds 1B'0F cannot be 555|5ﬂed te 2
Ul i

ner

3 The tolerance range of & number of characisrs sssigned to & character
variable.
When the leit
'ﬁ-’r"er the
characiers.

5_5 Jm acte rs.
;rﬂ.,,l -tHa ieft side

o 79 characiass.

L ET cen be omitted.
12 LET A=1isthesamesas 1@ A=1
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LOCATE

Function

Specifies the cussor position.

Format LOCATE X, Y BEX<20, DEY< 4

The display screen of the PB-700 is provided with 2@ x 4 display
sositions zs shown below, The display is generally performed from the
ieft end of the screen by executing 2 PRINT statement. However, the
dispiay position can be freely changed by using the LOCATE command.

For example, when

vou specify LOCATE FG ; T T T T ! ;
10, 3, the cursor LT R N
position are specifisd ) : ,
tc {18, 3. ; —
3 # i
List A List B
1@ X= 18 X=1
28 X=X+ 28 K=X+1
49 PRINT "X=".X 3¢ LOCATE 9,@
ce GOTO 2@ 4@ PRINT "X=7;X
5@ GCTC 2@

When woi execute List A, the foliowing is displaved.

R=2  Numerals appear continuousiy |
X=3 _ from the bottom of the screen
x=d4 ' and disappear toward the top
K=5 of the screen,

When vou add line 3% as shown in List B, the display is changed in such a
wav that only the X} = Numeral” is graduaily increased at the top [eft
corner of the screen.
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PRINT/LPRINT

Functions FRINT: Perf{)rr_ﬂs output to the display.

; L PRINT: Performs cutput to the printer.
PRINT expression |, expression] :

Formiats PRINT expression [ ; expression} )
LPRINT expression [ , axpression]
LPRINT expression [ | expression]

The PRINT and LPRINT commands are almost the same with ths only

difference being that output is either to the display or to the printer.
However, when they are used with the TAB function, some differences

oCcur.

nt kirds of data such as characters, numerical expressions, 2tc.,

H

eli as nurmerical values, can be dispiayed by using a PRINT staze-

noexample, it can be used a5 fallows,

PRINT 1.414 &1
PRINT A% B-2=3..... Since & and B ara variakles, compusation
resuit outout is oerformec.

When these PRINT sizatements are executed, line chasnge is performed

after data is displayed. Run the foilowing pregram as an example.
i3 A=@ B=3
25 PRINT 1.414
2@ PRINT A%B-2
48 IMPUT C

Then the foilowing is displayed,

|UMN

1.444
-2
K4

— . Cursor
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A PRINT statement can display a plural number of expressions 4

characier strings by using commas { , %

19 A=@:B=3
22 PRINT 1.414,A%xB8-2
38 NFUTC

When you run this program, line change is performed each time daia
displaved, the same as the preceding display.

o T ST T T T o - T
“ RUN
' 1.414
-2
i e Cursor .

Although the display screen of the PB-700 consists of 4 iines, iT output
is performed on the 4th line, cach line is rolled up.

1@ PRINT 1, 2, 3, 4

28 EMND

4 RUN 1|

Raady PQ % ' are rohed U,
S 4l

Although output is performed with iine ¢change by using a comma {, ]
for punctuation as mentioned above, if a plural number of expressions
and character strings are punctuated with semicolons { ;). continuous
dispiay is performed as follaws.

g A=Q:B=2@

2¢ PRINT 1414 A%xB-2
382 END

—

RUN
144942
Ready PQ
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~ o ~ 1 b 1 . B
An easy-lo-réad message can be given by using this method as follows,

1@ PRINT "ANSWER=";: AX5—2

2% END

TRuw T ‘* —
ANSWER=—2
Beady =@

Character and numerical autput can both be performed with [eft justifi-
cation 25 shown in the previous output exampies. However, since the
output OT a numerical value is performed by including one p;Jsitéon far
a sign, if it 1s a positive value, a space occurs where the + sign is omitted
A LOCATE tommand and functions such as TAB and ?JSJNG with
which the display location and format can be specified. are used T'Ezr
a PRINT statement. ) ’

1@ CLS

20 A=1

3@ LOCATE 8. 2

4@ PRINT A&

B2 A=A+1

6@ IIF A<19@ THEN 29

7@ END
. R &
i

a2

[‘%um:e‘récai values 1~99 are continuously displayed at the location of the
coordinates _(9,_2,1 of the character screen as displayed zbove. The space
for the sign is displayed at she {9,2] coordinate point., '
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47 PROGRAM CONMMANGS

1@ A=13:8=5:C=33

20 PRINT TAB{B!.A ;TaAB{1@}:8B:TAB{15}.C - . . . . .
+ 4 program for displaying the radius, zrea, and circumferencs of a
3@ END circle with a uniform format.
" RUN Space for the sign- —— S 149 CLS
£33 25 £.38 -
~TAB (5] — 28 PRINT * R":TAB(7>; "§";TABLLIL): "L"
—— TAS 1D} ? 32 FOR R=L 70 2
- AB (15— —— - £% S=PT1xR"~7
Z % z34 12 1B 18 =m
~
__ . P . .. . : LA PRINT :
Display is performed siarting from the location specified by the Tag - fg PRI :
function whan using a PRINT statement together with the TAB func. ’é 1 5;
tion. ERINT
Display can be performed with a uniform format in accordance with sg
the USING function format as shown below. ap

‘@ A=3.1415 ' B8=31.4156.C=314.15

2@ PRINTUSING "=sz&.=z='" [ A @¥F LOCATE, TAB, USING
32 PRINTUSING "Z&=.2=2" B
4@ PRINT USING "===.22":C
5@ FOR I=1 TO 1@20 | NEXT !
8@ END
314
31.42

314 é--m---—Raunded io ¢ decimal places.
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PUT

Function Siores variabie data on a casseiie tape.
P
PUT wariable | , variablel
Formats e L , . .
PUT “file name” variable [ , variablej

The PUT command stores variable data on a cassette tape. The Tormat
of the data Tile to be stored is ASCH, Tne GET command is used 1o read
the data fiie.

) PUTALL,B,C.... ]

(28 PUT “SALES" AT ,B,C..-. 1

As shawn in the above format {1}, file name may be omitted. in this

case, the file name should not Be specified in the associated GET com-
mand. By separating two oF more varizbles with a commaf, ), it1s pos

sivie to store plural variables as a data fite by 2 single PUT command.
Variables after PUT are stored on a “first come, Tirst served’ basis.
\umerical data is output in the same Manaer as it is output to the screen

without using the USING function.

The following program siores the contents of array variables Al to

A{18) by a PUT command, it is assurned that the array variables cor-

tain data.

S LT LR S U R By
mOEmmEemE
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The foiémf.fing program reads the data stored on a cassette tape into th
pp-700 Using a GET command. pe ¢

1@ REM GET

28 ol Bale:

3@ FRR K=1 TO 14

%@ GET BLKD

52 FREINT "B(7 K "3="1BCK)
68 MEXT K

7B END

In this example, a FOR~NEXT loop is used to r ; < oF

’ L . P sed o move the conients of
array A 10 B. »fnem storing plural data items, pay attention io the
seqUEnce In which they are stored.

@F GET, SAVE
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READ /DATA /RESTORE

T —
READ: Reads datz from a DATA statement intg 3
variabie. }|
: DATA: Stores data (constants, characters) in a pro.
Functions gram io be read by a READ statement,
RESTORE: Changes the execution sequence of DATA
statement.

READ variable [ , variablal
DATA data [ |, data] [, “character data”}]

(Formats | RESTORE

L RESTORE iine number [1 < fine number < 10080

A READ statemeant is usaed with a DATA statement.
When a READ statement is executed, datza is read from a DATA state
ment into a variable on a one to one basis.

The follewing is the simplest exempie of 2 READ/DATA statement
program.

18 READ A

22 READ 8%

3¢ PRINT A.B%

4@ DATA 7.'B°

5@ EMD

When vou run this program, 7 is assigned to variabie A, and “B" is
assigned toc character varizbie B%. The format of a variabie and data
malst maich.

Since as many variables as desired can be written continuously ina
READ statement, line 10 and iine 20 can be written on one line as
foliows.

18 READ A, B
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Character datz may be enclosed with double quotation marks (*° '} as
mentioned above, or may not be enclosed with double guotation marks
35 follows.

42 DATA 7. B
However, If it is not enciosed with double quotation marks, a space is

ignnrsé as data. Therefore, if a space is required, 1t must be enciosed
with Zoubie guotation marks.
DATA 7, " A" .0 o .
—— This space is ignored.

Double quetation marks (') and commas {, } cannot be written in 2
characier data except for the above format.

Although wvariables in a READ statemeni must correspond to DATA
statemenis on a one to one basis, any number of variables or data can be
placed in each statement.

1@ CLEAR
28 DIM C{19)
20 READ A, 8
48 FORI1=1TO 1@
5@ READ C{l}
6@ NEXT |
78 DATA 1.2,2
B DATA 45,86,7.8.9
gg DATA 181112
When vou run this program, data is assigned to each variabie as follows.

4 B C{1) C{2) C{B}e ¢(8) ci(s} ci1e;

L v 1 % o - ¥

T2 8 4 5-oeet@ 11 A2

If the number of data is iess than the number of variables to which data
e assigned by a READ statement, an error {DA error! occurs. However,
if the number of data is more than the number of variables, an error
coes not occur but the extra data is ignored.

ADATA statement can be placed before a READ statement,

A DATA statement in which data is read by a READ statement can be

specified by using a RESTORE statement.
—a13—
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A RESTORE statement has two different formats, one in which the lipe
rnumber is written, and another in which the line number is not written
If the line number is not written, when RESTORE is exscuted, the
foliowing READ statement reads data from the first DATA statemen

i@ READ A, B

28 RESTORE

32 READCLC.D

48 PRINT A:B:C:D

52 DATA 7,2

B@ END

When you run this program, the assignments performed are A=7,B=2
C=7and D=2,
The DATA statements can also be specified by specifying the [ine num-

ber.
1@ RESTORE 5@
280 READ A, B
32 PRINT A:B
4@ DATA 37,865

5% DATA 7.1, 2.3 - DATA siatement specified by RESTORE

statement on iine 16.

52 DATA B, 18.2
7@ END

When you execute this program, A = 7.1 and B = 9.3 are performed as

the assignment.

Wariables and numericzl expressions c¢an be used for a iine number

specification of 2 RESTORE statement,

Precautions should be taken when a READ statement is used in a pro-

gram which has moves to a plural number of program areas,

P 18 READ A.B P1 1@ READX.Y
20 GOTO PROG 1 2@ PRINT XY
3@ DATA 1.2.34 3@ DATA 71,65
4@ END
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when yoU execute this program, dispiayed data are not 71 and 65
wut are 3 §pd 4. In o;ther words, although the execution of this pmgramj
hg_lsl been siifted to P1 by GOTO PROG 1, the DATA statement of PB is
still uses.
This s u§equ when the DATA statement of 2 main program is used in
2 sabroutine. e '
If it & necessary to read 71 and 65 into X and Y in this -
o N . - i rogram,
specity the line number at the beginning of Program P1 as §olrow2_ &

5 RESTORE 30

A RIESTORE statement has two functions to specify the sequence in
which 2 DATA statement is used, and to specify the program area.

SAMPLE PROGRAM

# Alien movement program.

18
28

A
TR
A oW
—

iCRE N=M+12

I
&
&
— o AT
M T m
ks
};tf o
[
5 I, G ||

3r17:14, 17
(32 DATe 8,
q

o 11,18513:18514:18
@& DAaTA k

rl 1
:19:11,09,17,19, 13,512
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21@ DATA 8:29:9:28:18,26,12,28,13,28:1

<, 28
2289 DATA S,21:18,21,11,21:12:21+13:721
Z38 DATA 9:22:18,22:12:22:13: 22
248 DATA 7:23,2:23,3:23: 18,23, 12223513
2235 14:23,150:23: 16,23
298 DATAa G4

In this program, a characier moves from the left to the right on the

SCTEen.

DATA staterents from fine 158 to line 238 are the dot coordinates

to draw one character,

One ¢haracter is drawn, then it is erased oxn line 143, data is restored on

iine 118, and the location is changed to draw the same character.

When it moves tc the right side of the screen by repeating this pro-
gdure, the program is terminated.
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REM

Fu nction

Gives a comment to a program.

Farmat REM comment statemen

-t

Uniike oiher commands, the REM command does not execute anything.
Since envthing can be freely written after REM, 2 program explanation
can pe writien af important points in a program as shown below so that
the content of each part of a program can be understood by looking at a

et
¥

19 REM *PROCESSING RESULTSx
28 DM A (108}

1@ REM ==PRINT CUT*
o9& END
Since all of the characters and symbaols writter: after REM are considere

to be comments, other commands cannot be continued by a multistate-
ment,
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STOP

Function

Stops program execution.

Format STOP

If the STOP command is found in & program during program execution
a STOP message is displayed which suspengs program execution. The
execution of a program stopped by the STOP command can be started
from the instruction next to STOP by inputting the CONT command,

Let’s check the function fo the STOP command in the following
program.

When you execuie this program, the following is displayed.
STOP PO — 30
This indicates that execution is suspended by the S5TOP command on

line 30 of program area PO.
In this sizte, the content of the variabie can be checked as follows.

ABE — 1  Displays the value of A.
c® —5& Dispiays the vaiue of C.
Also, an optional vaiue can be assigned to the variable by entering

c=0&

1t is actually used to compulsorily stop a program by inserting a STOP
command at the part where the operation is doubtful during debug
confirm the content of a variable.
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7 Execution can be resumed by using CONT even if the following
gperation are performed during STOP command execution N
(1) Manual calculation. N

(2} Assignment to a variable (Assighiment without using LEN}

L i

(3) Confirmation of the content of a variable
Fgl ’

{4) Execution of the following commands.

ANGLE, BEEP, CLEAR, CLS, DIM, E -
TRON. TROEF , DIV, ERASE, PRINT, LPRINT,

IH tne_following _operatéons are execuied during STOP command
execution, execution resumption by CONT cannot be performed

(1) Etxe}cution of manual commands [EDIT, SAVE, LOAD, LIST
etc. ? T g

{2} Execution of PUT/GET.
{3} When an error occurs,

gF CONT

|
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TRON./TROFF

. Traces program execution and terminates tracing g
Function prog . = |
program execition,
E ‘
Formats TRON {
TROFF

Specifies the frace mode.
Releases the trace mode.

------

When the trace mode is specified, a program is executed while g
present program area number, and the line number are displayed
P

foilows.

Dispiay [©:110)
T T

; Line number being executed
Frogram area being executed

Since TRON, TRGFF zre program commands, they can be used by
writing them in a program, howsver they are usually used by diregt
eniry.

Izput the following program and exscute it.
£o
1@ BEEP 14
2@ GOTO PROG 1

1@ BEEP 92
2@ GCTO PROG @
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\hen YOU TUTH this program, two beeps start sounding aI_tea‘nateEy.. Now,
b ter TRON & to specify the trace mode after pressing the & key.
Htaer entry completion, run the program. The program area and lire
'j“;nber now being executed are continuously displayed with the display
;lssh{}w;"l below,

(2193 (g 29)
(1 :1@) (1:2&)
(a:1@) (a:z2a)

Now, your will find that the axecution_speg&zﬁ is sjaw in the trace mode
since the spacing between BEEP sounds is fairly large. R

o addition, during INPUT statement execution, i1 sLops by dispiaying
npu after the [area number, line r:umber_}. And,_ the result can be
dilgplag.-'ed guring PRINT statement axecution, Th:s_cammand s very
conveniznt during debug because the program sxecution process can be
saced as mentioned above,
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SIN

Function Gives the sine of X, Sin X.
Format SIMN numerical expression
! -5490° < Numerica! expression < 5409°

The SIN function computes Sin X.
X can be used by selecting one of 3 angle units {DEG, RAD, GRA].
When the power is turned on, the angle unit is set to DEG {degree}.

L
1

SIN X computation is performed by using DEG (degree).

18 PRINT SIN3&

28 PRINT SIN4EZ

38 PRINT SINSG

58 END
When you run this program [ W &Z] or @ (& = 3, the results
for SIN 3@, SiN 45 and SINSD are displayad as if they are flowing and

disappear.
Run this program again by adding the foilowing line.

25 STOP
MNow the resuits for SIN3@O and SINAS are displayed and stopped.

™

Execution Example 8 5
®.7671867812 §
STOP P@B-—-25 5

.

To observe it continuously, press either CONT &) or ) A% =], then
the next result (SINSD) is displayed. [See page 136.)

Execution Example

]
i

Ready P&
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Next select one of th its [f '
N € angle units (DEG, RAD, GRA] and compute SIN

18 REM SIN X EXAMPLE

28 PRINT “aNGLE=";

32 INPUT K

4@ ANGLE K

5@ PRINT “SIN X X='j

66 INPUT X

73 PRINT "SIN“iX;"=";SINX
88 STOP

3@ END

When v un thi : it

PNEN YOU ran this program, the angle unis is requested first as follows.
ANGLE=7?

Next you should specify the angle unit zs follows

ANGLE® - DEGREE
AMNGLE 1 -~ RADIAN
ANGLE 2 - GRADIENT

RADNAN is sefected as an exampie.

Make an entry of 1 1,
SINX X=7? is now reguested.

Mext when YoU input th . ,
s rileE] NCUL the Rad[ana i o A - R
s follows, ¥ ngie, suca as Plj4, the display result is

Execution Example

O L o o

! SIN @.7853g981834=9,

| 7871@87812 ;
. 8TOP Po-820 |
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Although the angle unit is modified by using the ANGLE command as
described, the input range for sach angle unit is restricted as follows.
DEG —5408° < Mumerical expression < 54080°

BAD —30r < DMNumerical expression < 38w
GRA —GO8D < MNumerical expression < GO0

When the value of a numerical expression is outside the range shown

above, an error [BS errar) occurs.

A wariable and a numerical expression, as well as a real number (such as

30), can be used for the argument.

When only one real number or variable is used, the argument may be

placed or not placed inside parenineses, However, when a numerical
xpression is used, the result will differ depending on whether it is placed

ar not placed inside parentheses as foilows.

Therefore, precautions shali be taken,

SIN X+Y ..... Add Y to the resuit of the SIN X computation.
SIN(X+Y} ... Compute the SIN of the resultcf X + Y.

B3 ANGLE, COS, TAN

~ Memorandum

There are three different ways to express the angle of a trigohometric

DEG......... 1% is 1360 of the circumference of a circie.
RAD......... 1 rad. is 1/2% of the circumference of a circle.
GRA ......... 1 gra. is 1/4@% of the circumference of a circle,

Degree and Radian are mainly used with the following relationship.
1" =7 180rag = 3.141582654.7180 rac

4-3 NUMERICAL FUNCTIONS

COS

Function Gives the cosine of X, Cos X.
Format CE}S ngmerical expression
—3408" < Numerica! expressian < 5409°

The C[}Sr function is used to compute COS X.

Tre angle units for COS X, the X areument inout ra ' :
_ ! , the rEuT put range, and the preci-
siciz are exactiy the same as for SN X?j put range, and the prec

Provide input to a program in which COS X is used.

18 REM COS X EXAMPLE
28 PRINT HANBLE=:
38 TMPUT K
48 ANGLE K
58 FRINT "CQ
68 INPUT X
78 PRINT "CC
B8 STOP

38 END

= X

i
w

3

w
>
I

COSX

When you run this program, angle unit input is requested by
ANGLE="7?

i‘:!extjl if the gradient angle unit is to be used, Input 2. After this

since the angle is requested as follows, provide an input of 1355 o
COSX X=7?

j.'

hs resuit is —&. 7604659556,

BF  SIN, ANGLE, TAN

—225—



CHAPTER £ COMMAND REFERENCE I

TAN

Funciion Gives the tangent of X, Taan X
Format TAN numerical expression
orma —5408° < Numerical expression < 5480°

The TAN function is used to compute TAN X,
The angle units are the same as for SIN X and COS X.

Provide & program to obtain TAN X,

TAN X EXAMPLE
“ANBLE=

18 REM
28 PRINT
38 INFLT K
489 ANGLE K
S5 PRINT “7TR
£ INPUT ¥
78 PRINT
g4 STOFP
38 EMD
When you obtain TAN 45 by using the DEG angle unit [ANGLE g},
the result is displayed as;
TAN 45 =1,

Mext, if you try to obtain TAN 90, an “MA error’ is displayed.
When the TAN function is used, the value of TAN X suddenly increases

as it appmache:. 9%°. )
£¥ iz is TAN 90, the value becomes infinite and computation cannot be

I

erfoimed.
As a resuls, an “MA error” was displayed in the above example. When
the value of X is £90 % {2xr-1] {# is an integer) in TAN X, precautions
shali be taken since an error occurs as mentioned above.

EIF” SIN,COS, ANGLE
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ASN, ACS, ATN

_ ASN gives the arcsine, Sin™! X,
Functions ACS gives the aiccosine, Cos™ X,
ATN gives arctangent, Tan~! X,
Formats | ASN X, A T |XI= T IASNX, ACS
; CSX}!:'\!NX 1X] g‘l@:{u {ﬂTNX)AJ

The ASN, ACS, and ATN functions are used to compute inverse frigono-
etric functions such as SIN1 X, CO057F Xand TAN! X.

The tngonometﬂc functions (S!N COS, TAN) are used o give angles

z2nd obtain their tr:gonometr[c function values. Gn the cthez' hand, the

inverse mgonsmetrm functions obiain the angles when the ‘ir|gonometr|c

function values are given.

A program example which uses ASN X is shown below,

12 REM ASN X EXAMPLE
28 PRINT "ANGLE=";

38 INPUT K

49 ANGLE K

58 PRINT "ASN %X X=";
68 INPUT X

78 PRINT "ASN“:X
88 STCP

9@ END

=" ASNX

When vou run this program, the following two input requests are dis-
[Jd.vEd ‘

ANGLE=? 0 @
ASNX X=7 1t &

Specifys “degree.”
inputs the trigonometric func-
tion vaiue.
When you input these vaiues, the following is displaved.
ASN 1 =200
[n other words, the angle X of SIN X = 1 was obtained,
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Try tiis program again using ACS and ATN to replace ASN.

These inverse trigonometric functions are specified by ANGLE the
same as for SIN, COS, and TAN,

The degree (DEG; angle range in the computation result is as follows,

—90° < ASN < op°
0° < ACS £ 180°
—00° £ ATN < ga°

Since the TAN X value is 1 or more, the argument X of ATN X is 3
value in almost zil ranges.
However, when

X 2 2E18,

ATN X =96°
Since SIN X and COS X do not theoreticaily exceed 1, the vaiue of
argument X of ASN X and ACS X must not exceed 1.

B3 SIN, COS, TAN, ANGLE
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SQR

Function Gives the square root of the argument.
Eormat SQR numerical expression
Numerical expression 2 9

The SQR function is used to obtain a sguare root as follows.,
SOR X =X™p5=vX
In this case, the value of X must be larger than @.

The _followipg pragram is used to input the area of a circle in order to
obtain the circular radius,

18 RE SgR x
| T

SO N W s
SV VI I VI S v
T 0 A e
Z 0D [T
[ e P A b

I Z oo

When you execute this program, the foilowing is requested.

CIRCLE AREA =7
Enter T8 as an example, then 5.6471895835 is displayed which is the
vaiue Tor the circle radius,
I ¥Ou rum this program 2gain by entering a minus vaiue, an MA error
®il se iImmediately displayed because when the argument X of SQR X
15 2 minus vaiue, SQR (5/Pi] becomes an Imaginary number. To avoid
Eﬂls error, It Is recommended that the following line be added to check
07 2 positive or negative argument.

35 IF 8<& THEW 2g
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LOG, LGT

LOG X .... Gives the value of natural logarithm, loge}(j
Functions LGT X .... Gives the value of commeon logarithm,
fogig X
LOG numerical axpression . .
Formats LT numerical expression Numerical expression > 9

LOG X computes the value of natural |ogarithm, toge X {InX]). In this
case, “‘e" is the base of a natural logaritnm.
The value of ¢ is as follows.

e=2 718281828 ......
LGT X computes the value of common logarithm, log, 3 X. The base of
a common jogarithm is T

The following program computes LOG X by gradually giving the vatue
of X.

When you execute this program,
X=%
is displayed which requests the value of X for LOG K.

—240—
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If you enter “17, the value of LOG X is displz
) C . L isolaved 2 (11 =8 ar
next value of X is reguested. - played as LOG (1) =9, and

Exesution Example

i) * Run D
RUN & Xx=%
s & | Lo6 1=e@
| x=v_
J

_Ii_—ihe Eoganthmricrfunc‘téon LOG X has an inverse relationship with
the exponentiai function EXP X as shown in the following grash
14 Fe] - [ Y

[k}
e
TJ
M

!
/ L0a X

%egaté*.re vaiue is entered, an MA error is displayed

‘kile LOG X is the logarithm of X, which has a1 b f e t]

Eccarith’nfo X Xh mﬂ: ngai;mn__’;ﬂm A, WhICh has 2 base of e, the

fogariths gy A, which has a base other than ¢ can be computed
, can mpute

i bv the following formuia,
| LOG X/LOG Y

Therefore the common | ith ;
~ mH bogaritnm of X, LGT X can aiso be obtzined
with the foliowing formula. J ootained

LOG X/LOG 10
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EXP

* This program allows many different logarithmic values to be obtained Funetion Gives the exponentional function ex.
when base values are entered. . :
£ XP numerical expression
: rormat . P
1B REM XX%CG X L00 YExE ; Numerical expression < 230 ‘
2B PRINT “xX=": The EXP function is used to compute the value [eX} of an exponential
30 TNPLT W function. The vaiue of “e”, which is the base of an exponential function,
43 PRINT “¥v="; is as follows,
58 INPUT ¥ B § €=2718281828 ... ..
EF PRINT "LCEY":H; " /L0G7 Y "= LODGKALD Since an “exponential increase® is ofien mentioned, the nature of this
Gy function is that as the value of argument X increases, the value of EXP X
72 LOCATE 8:3 ¢ suddenty increases.
r LudlE = 1.3
75 ST0°
8@ END
. < i znter the following program to cbserve the change in the value of EXP
This program computes the value of logy X with the formulz, LOG X/ %
LOG Y. , M EWP ¥ CwAmon o
An execution exampie is provided below. 12 RE# EXP % ExamPLc

28 PRINT 'g=-;

Execution Example 3@ INPUT A

-~ Y 48 FIOR %=1 Ta g

RUN &= © LoG 18/L0G 2=3. i 34 PRINT FEXP;x;"=v:fxox

12 & | 321928095 | : 68 FOR I=1 70 320:NfxT -

> @& | STOR P@-75 ! 73 NEXT X
S ~ 86 END
execuite this program, a request is made for the maximum
aius X of EXPF X
PR

Enter “18" zs an exampie and press the =) kev, and the results shown
on the fotlowing page are continuousty displayed.

— 999 _ —233 -
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Execution Exampls ABS

4-3 MUMERICAL FUNCTIONS

Exp 1= 2.7182818728 ; Function Gives the absolute value of the argument.
ExP 2= 7.38S5856633 :

i Format ABS numerical ssio:
cwp 3= 22.B8553692 numerical expression
EXP 4= 54.53815633 .
- ABS X 5 the absolute v hich i ; aticai]
E¥P 5= 148.4131521 A foEloE:E e absolute value of X which is mathematicaliy expressec
ExXP 6= 4@3.4287335 ABS X = iX|
ExP 7= 1836.63315
_:'xﬁ 7 ngﬂ Z?f o8 In regard to the X of ABS X,
CxP 8= Z3E8E,38%7387 When X =8 {value X ispositive) . . ... ... v ABS X=X,
EXP 3= §L83.9B83328 and when X < ® [value X is negative] .. ... ... ........ ABS X = —X.
Eup 1p= 270826.456575 In other words, ABS X compuies in a way that allows the result to be-

come a positive number {absolute number).

You wilt see that tne value of EXP X increases suddeniy.

Run this program again by entering 2317 for A.

The value of EXP X is continuously displayed, and when the value of
the argument is 237, an MA error occurs.

The input range of the argument X of EXP X is actuaily 18 REM ABS X EXAMPLE
X < 230.2585. 28 RESE 880y
3B x=fi: COSUE <8: ®X=8:305U3 ¢8:x=0: 5050
The vaive of EXP X with X = 238.2585 is as Toilows. I 4@ %=D:30SUR 421D
43 PRINT YA3SY A U= AHER
Execution Exampie BR FOR I=i 7O ZBOINEXT O
o - EF RETLRN
EXP 238.2585= 2.999387236E39 v RRIERR
FB DeTam, -0, 8. -7 8

An overfiow almost occurs based on the resulf mentioned above as you

¢an see. X . .
This program reads S5, —5, @ and —7.5 into variables A, B, C and
respectively by using a READ statement and computes ABS A o ABS
D

1Y —235—
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The resuit is displayed as follows.

Exesution Example

ABS 5=5
BB5-5=5
ABS 2=9
ABS -7.5=7/.5

An operation which is the same as the ABS function can be performed

by using the SGN function as follows.
ABS X < equal = Xk SGN X

SAMPLE PROGRAM

* A program in which no error occurs when 2 negative value is entered. !

18 INPUT X

20 S=SOR{ABSK)

38 L= 0G{ABSH)

4@ PRINT "SORX=";$

5@ FOR i=: TO 2@@:NEXT
6B PRINT "LOGX="iL

76 END

When an argument X is a negative value for functions such as SQR X and

LOG X, an MA error GCCurs. o
Therefore, in this program, compuling I3
solute value of X.

g3 SGN

—236—
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I

performed by using the ab-

INT

Funciion

Gives the largest integer which does not exceed the
argument value.

Format INT numerical expression

'NT X gives the largest integer that does not exceed the value of X.
For exampie, when the values of X are 3.9, 8.5, —0.5 and —3.9, INT X
is as follows for each of these values.

INT 3.9=3
INT@5=0
INT —D.5= -1
INT —389=-4

When the value of the argument is positive, the value after the decimal
point is discarded. However, when it is negative, precautions should be
aken. For example, if the value is —0.5, it is not @ but ~1 which is the
largest integer that does not exceed —8.5.

iEBxample

Let’s try the foilowing program.

1@ REM INTX EXAMPLE
20 READ AsB,C

27 ¥=A:30SUB 4@:¥=B:G0SUZ 48:X=Cr G050

B 4B:END
48 PRINT “INT":X; '="3INTX
S@ FOR 1=: TO 28B:N=XT 1
£Q RETURK
72 DATAS.3:80.5:.-3. 9
Exscution Example
INT 2.3 &
INT B.5= @
INT-3.9=-4
—237 —
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When you run this program, the result shown an the previous page is
dispiaved.

An INT function graph is drawn as follows by placing vaives of X hori-
zontally and values of iNT X vertically.

INT X Graph
INT X
1 -
2= e — $NT ¥ orovides 27 for all X
- wihich are locsted within this
1 = range.
: —3 X
-3 -2 =i 1 2 3
B —
e 7 4 = Mot inciuded
- N l e - fncluded
B -3t

The difference for positive or negative values can be found by using this

graph.
The INT function is often used by combining it with other functions
such as the RND function. In 2ddition, the FRAC function, ROUND

functian, etc, are similar to the INT function.

‘SAMPLE PROGRAM_
* A program which dispiays 5 integers from § to 9 at random.

13
2@
32
42

moE o
e
ol

This program was prepared by combining the INT funciion with the
RMD function as an exampie.

E5F FRAC, ROUND, RND

—238—
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FRAC

Function

Gives the vaiue of the fractional part of the argument,

Format FRALC numerical expression

FRAC X gives the value of the fractional part of X.
Simple examples are provided as follows,

FRAC1.123=0.123
FRAC —1.123=-0.123

It simply functions to discard the integer part as shown above

Try the foliowing program by entering many different values.

18 REM FRAC X EXAMPLE
28 PRINT "NUMBER":

32 INPUT X
42 PRINT =
=@ GOTC 12

. SAMPLE PROGRAM.

*

& program which faiches a % digit rand rumil P cima
Eog;;t ?hat is generated by ?h: lEEDaEggmrL: Zf eaiafteege{:ew?f: Iginaé
g2 DIX Yoa:
22 X=RKD
3 PRINT "R=";X
48 FOR I=1 70 3
58 YU(I)=INT(:1xx>
S8 FRINT “Y{";I;73=v;v{1
78 FOR J=: TC 189:NEXT I
B2 X=FRAZ{:19%x>
28 NEXT I

5
A
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This program assigns a value generated by the RND function to variabie

The value is muitiplied ten times to obtain a ane digit integer with the
INT function which is assigned to the array variable Y{1} in which the
residual vaiue after the decimal point is fetched with the FRAC function
and assigned as 2 new replacement value for X. This procedure s re-
peaied 9 times to distribute a one digit random number to array variabtes

Yt} to Y(9L
For example, if the random numbers shown below are generated, they

are distributed as foblows,

©. 8928802628

-
- . . ~ .
- - - ' . . ~. - ~
- P - -

Y1) YI2) Y(3) Y(4) Y(B) Y8 ¥(FT Y(E) Y(S)

§IF" INT, RND, ROUND
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SGN

Function Gi
“lves a plus or minys si
MUs sign accarding +
gio the argument

!Format SGN numerical €Xpression

The SGN X function i i
. oh judges whether the
i 3 . - & vall - .
or negative, SGN X provides thres differentarl;sig igg;-ir;’jrent X is posjtive
X > 0 (If positive) rotows.

X 2o (1 o0sTeEl SGN X = 1
X <0 (If negative) ||| Egﬁj’éf@?

Exarfiple

Try the folfowing program,

)]
5
-
LI

~J
&l

=l = ey
i

On lines 60 1o 8¢, if & |
aoo o 80 if It s ity Yoy R -

2"~ is displayed. and if it g < g S displayed, i it is i
AN If it s & o g o 4 ooRIAYED T L i5 pe

obtained by SGN ¥ Eis @ a2 “g» i Clsplaved baseg on:ghegig;fé
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1@ CLS :FCR %=2 TC 54 STEP 29
20 S=SGN(SINXS

38 Y=SRINT(SXI@*S5INXD

4@ IF 5<B THEN Y&

32 DRALIR/4G: 16-Y]

gB ZCTC Bé

FA DRAUIXSS, 16TYD

B2 MNEXT X

g =ND

This program obtaines the SIN X from 0 to 540 degrees with a 20
degree increase which is muitiplied 1@ times, 2nd 2ssigns it to variable Y
as a 1 digit value.

Since the SGN function is used for the value of SiN X is derived, even
if SIN [X} is negative, the integer portion can aniy ba feiched oy the
INT function, i o

The values of X and Y that were obtained as mentionec above are
slotted for the [X/4, 16—Y] coordinates when it is positive, and for
the [X/4, 16+Y] cocrdinates when it is negative with dot coordinaies
{@, 16 to {159, 16) as its center by using the DRAW command.

See tha Secticn DRAW. o .
When ycu run this program, @ roughn sing Cufve i plotied as snown
below.

Execution Resuit

—242—
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ROUND

Function G;u.'es_the value of numerical expression 1 which is
rounded at a position specified by numerical expression 2.

Format ROUND {numerical expression 1, numerical expressin 2
Mumerical expression 2: Digit position

ROUND (X, Y) gives the value of X which is rounded at the 107 posi-
tion as follows to provide an exampie. '

ROUND {12345, 2} = 12000

The pumerical value 12345 is rounded at the 18?2 position which is z
position of 186, )

LTE - ~nfir E T p IR H -
You can canfirm the operation of the ROUND function with the fol-
lowing program.

18
24

]
0

W X T
I i
Al —

bod

¢
ey
i

i
)
I
A R o B¢
}<i A
ey
<)
(4]

|
M
L
2
i

rThis program performs a calculation in which the value ¥ of ROLND
X, Y} is decreased by T from 3 to —5.
Tre vaiue specified far the 2Znd argument Y is determined to be

Y1 <160

and if iz exceeds this, 2 BS errar occurs.

. Do TLE O M s . ,

When a value with 2 fraction s specified for the value of Y, the fractiona!
part is discardad. ) )
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4-3 NUMERICAL FUNCTIONS

Execution Exampie

10R83

)
L

Pi

Function

Gives the ratio of the circumference of a circle to s
dizmeter, 7.

Format

bt

ives round numbers for the ratic of the circumterence of a circiz o

— = ke
[SE RS BN

o
s
o

o
[£8)
)

noanoarowl
oy M)
o4

* This program displays binary 3-bit random numbers and their decimal

values.

L&
2e
3@
48
58
=1
-8
Ed
ag
1849

Y=

FCR i=7 70 @ S7TzZP -.
X=ROUND{RNDs~1

Y=Y+ (271 24%

PRINT =
NEXT 1
PRINT *=¢
LOZATE B:
FOR I=B T
END

;Y
1
Q0 SBINEXT J

iameter, w.
he value is provided for 7 as follows

7=3.141592654 . ... ..

Fl g
itz g
The

Y
P
HH

The following program computes the area of a circle.

18 REM PI EX8MPLE

28 PRINT "CIRCLE AREAR"
38 PRINT "RADIUS";

4@ INPUT R

5@ S=PI%R"Z

63 PRINT "8=%:%8

73 END

If vou enter 5 2s the radius value, the area of the circie is cisplaved as

follows.

Exscution example

Since randem numbers generaied by the RND function {page 246) are
rounded to one decimai place on iine 30, the vaiue of X is @ or 1.

The value of X is generated B times to provide an 8-bit random number
that consists of @s and Ts.

At the same time, the binary &-bit value is converted to a decimat num-
ber on fine 46 which is continuousiy displayed. An execution example
is proviged below,

y
RUN & !

RUN
| 22101001 =41

—244—
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RND

Funciion

Gives a random rumber value.

Format RND @ < Random number <7

The RND function gives a 1@ digit random aumber value that is arger
than @ and smaller than 1.

A random number is one which occurs without any rule before and atter
generation, or one with a value that cannot be predicted.

Random numbers were first required for the simulation of statistical
phenomena or probability models, and are now used for simulations
such as econamic forecasts or TV games. in particular, the fun provided
by TV games is fargefy due to this random number function.

The following program generates and dispiays 10 random numbers,

i@ FOR N=t T0 10
28 PRINT RMND

3e
40
=17

FOR X=1

NEXT
END

N

T RPAIHERE

bt

Although the resuft is as follows, when you run this program, it is
natural that different random numbers wil: be generated.

o

)
(w
4]}
“J
o
(N o &)

= L (T

o ®

o &0 m
~ tn o 3 m

.
[

SIS
8]

4N
[ Y

-

MEHHEHERE

~J
o

-4
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Since a large number of digits are generated, they are not easy to handle
as they are. Therefare, when it is used for 2 game, etc., it is usad after
providing random number values within an appropriate range by com-
pining it with the INT function and ROUND functicn as follows. J

{1} Fetch integers up to 2 desived digit.

INT {RND 1870 ... .. L indicates the number of digits.
{2} Fetch integers from N to the upper it M.
ROUND (RND % (M—N}, =11+ N .. .. Nand M are integers. {N<M|
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48 CHARACTER FUNITIONS

ASC oy - - |
| zurh?ir;];:zaéagt‘er input :ﬁts perf?rmeg@on lalne 38, the codes are displaved
. i . Since it returns io line 30 on line 50, character input can
: et - : 3 - ; - :aracter input can be
Function Gives the decimai code for the first characier of a continuousty performed to determine codes. '
character string. [ — P e .
e —— The execution result is as follows,
"k Totd g :
Formats ASC C narac_er:t[[n;g‘! ) i .
ASC {Character variadie) | Execution Example

All characters, numerals, and symbols displayed by ihis personal cam- |
puter have a number which is called ASCIT code.

Examples are as follows. WHICH CHARACTERT A
AT ... B3 ) i _ . _ 85
- L 1 (Ses page 327, CHARACTER CODe TABLE,; .
wgr 54 | WHICH CHARACTER? T

These character numbers {codes] can be directly determined by the ! 84
personal computer when the ASC function is used, and can also be WHICH CHARACTER? =R
determined by using the CHARACTER CODE TABLE. '

gz
' WHICH CHARACTERY 7

Enter PRINT ASC ("E"] EZ] , o5

The "E¥ character ASCH code WHICH CHARACTERY 4

69 ' 49

is displayed.
When zn eniry [s made to determine two character codes or more such
as

PRINT ASC ("EF"} &
only the character code for “E7, the initiaf character, is displayec. | Since this program indefinitel - _
Therefore, to determine the codes for 2 long character siring {such as ké\.- ':o c‘iof"?éum indefiniteiy requests character codes, press the &
“«ABCDEF .... 7] serially from the beginning, they can be dispiayed = 77 T I
Dy a program that uses the MIDS function (see MIDS! . =¥ CHRES

£ A nrogram that displays character codes continuously.
i [=3 r 2

1@ REM ASCil CCDE

2@ CLS

39 INPUT “WHITH CHARACTER:AS
4@ PRINT ASC(A%)]

58 GITC 36

248 — o9
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CHR$ * This pragram displays the characters for charact 5

prog plays the characters Tor character codes 33 to 254,

e Gives the character represenied by a specified ASCII Elach time this program is executed, character codes 33 — 35 are dis-

unchion code. | played by T4 characters, and it momentarily halts, Perform the entry

of a key, then 14 characters of the following 3 code portion are dis-

Format CHRS$ {Code) B < Code < 256 péayeg each time, When this operation is repeated and the display of

the 254th character is terminated, the program is ended.

. ; ] . ] . Some execution examples are shown below.
{CHRS is a Tunction that determines & character (character, number, or
L]

symbol) by specifying ASCI code.

33
Enter PRINT CHRS$ (66) & | SUCEARRRRRERE
Then the characier *'B" is dispiayed for ASCII code 66, “?fl e
To determine two characters at one time, enter
PRINT CHRS$ (71); CHR$ (80) =3 35
..... Lt A E g A
Then the characters "G" and “P*" which correspond to ASC! codes 71 REREGEERSERERY
and B89 are displayed. : 36
Characters that can be entered by direct PB-700 key input are numerals, . 5354555335453
capital alphabetic characiers, smail alphabetic characters, and some 37
symbois. Other characters {such as symbols, graphics, Katakana charac- . AR ot
ters, etc.} are dispiayed by using CHR$ (See the CHARACTER CODE SO nA
TABLE]. Numbers {codes) that can be specified by CHRS are within a 38
0 < Code < 256 range and the fractionat part is ignored. EEEEEBEEREALRE

SAMPLE PROGRAM

7B PRINT

BB IF U{3 THEN i@

S8 K&=IWNKEYS: IF K$="" THEN 38
188 U=8

118 NEXT i

128 END

—2alk— —251—
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VAL

Function Converts 2 character string into a numerical value.
WAL “Character string”
Formats " .
a VAL {Characier variable}

VAL is 2 function that converts a character into a numerical value.

While this function differs from other functions, the difference in a
character znd a numerical value must be explained in order to under-
stand this function.

Campare the foliowing two program examples.

Program {1} Program 12}

12 READ A>3 19 READ A%$,BS$
28 C=A+B 2@ C$=0%+B$
32 PRINT C 3@ PRINT C%
42 END 48 END

5@ DATA3:S 50 DATAZ:S

In program 1), the numerical data is read into the numerical variables
A and B, and the arithmetic result is displayed by assigning it to C.
The resuit of program execution is
8
In the zbove,__indicates a space where an omitted

be inserted.
On the other hand, in Program {2], 3 and 5 are read into the character

variables AS and B$, respectively, as character data instead of numarical

data.
ln regard to character variable operations, only addition can be per-

formed with the result assignea to C3.
When this program is executed,
35

is displayed. The result is just the display of a character string based an
she fact that there is no *° — " sign or a biank [one character area) where

a “+ " sign can be inserted.

Ve 1k

+ 7 sign is to

T

&4 CHARLCTER FUNCTIONS

This blank is very signi‘fiqant} and the difference wiil be clarified b
comparing the Program {3} and {4) execution exampies which foliow

Program {3}

18 FOR 1=f 70 :@
28 REAL A

38 PRINT &;

48 NEXT 1

5@ END

68 DATA3,B:;~6,7,21
‘8 DATAZ23, 18,85 1:@

Execution Example 3 B-6 7 21 273 18 8
g

Proegram (4}

lg FCR I=: TC 1@

280 READ A%

3@ PRINT ns:

42 NEXT I

S8 END

68 DATA3:8,-5:7,21
/2 DATAZZ23, 18:8:1:6

Exscution Example 3867712231885

WTer;_an opera_tiﬂn sauch as that in Pragram (1] is performed by using a
gf:?e}%l} rgﬁgi into the chargcter varizbies A% and B$, as shown in Pro-
fam 124, INnis program can be converted bw using th i i

! gram y e VA
the fallowing modification. i - function for

—233—
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4@ END
52 DATAS:S

Whan the program Is executed, *—8"is displayed as for Program AR
P

Bracauiions shall be faken as foilows when the VAL function is used.

when characters other than a numerical value, decimal point, sign

+ -, and expanent sign “E" appear in the character string, ail
the following characters are ignored. {When the exponent sign "B
appears twice or mote, they are ignored.)

{21 The first space in a character string is skippea.
{3} When the initial characier of a characier string is not a numerical

value, decimal point, or a sign, or when 2 character string is only

R
.illll.

e

a sign and a decimal point, © {zero, is provided.
4) When more than three numerals exist after an exponent sign “EY,

an SN error occurs.

* An inpui subroutline whare no error GoCurs when any key is pressed

as 2 response to the input request of Menu Mos. 15,

188 INKEYS: IF Z2$="" THEN 123
11 THEN 18€

128 THEN 188

3 23Ix1EER

149

In this program, when a key from 1 to 5 is pressed, the program jumps
to each subroutine of lines 1000 o 5088, anc when a kay other than
one of these Is pressed, re-input is requesied in which no error occur.
[t is convenient to use as an input routine for Menu sgiection.

SEE 8

STR$

—954—
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STRS

Funciion

Fa - - H 1
Canverts a numerical value into a character string.

Format STRS (Nemerical expression)

pap—

The STRS function converis a numerical value into a character.

What are the executicn results of Programs {1 and {217

Program {1} Program {2}

18 A=25:B=3@ 12 A=725:8=20

2@ C5=STRS(A+E) 23 C$=STRECAS+STRS(3)
3@ PRINT (% 33 PRINT %

4@ END 43 END

ilthougn these t:wo programs seem to be identical, “55' is displayed for
f roégmm (1) an\d 25 30" &s displayed for Program {2]. i

I? ragram {1}, the resuétrc? the numericai expressicn A+3 is converted
into a character by the STRS function. Onr the other hand, in Program
i o . o ! . H ! HE= 30
(2], the contents of the numerical variables & and B are comrerteébéms

respeciive chnaraciers, and are then addsed. This difference wiil apoear as
an execltion result difference. - i

* Addition practice program.,

2 SNy T T T TR
H ALY o L

= R
X

i=1l 0 3
M (RNDRLDE
NT(RNDX122:2

=X

FEINT STES(XI; "+ " RIGHTS{STR$(Y>:L
Re(Yi—-1%;

INPLT #='yp

A
[

Cy oM

Poo (] o
o
It

bl =

A

M &

m
e
0y
R I 0 B o LT &) ) R

=
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o
(i8]
=

f=2 THEN PRINT “0OK" EiSE %@
®T 1
ND

,._.
&
& &
mn x r
TomTm

{See RIGHTS, LEN.)

This program is an integral addition program for up to two digits. A tolal
of five questions are usad. The numeral which is added or the one added
fa cannot be predicted because the RND function is used.
The STRS function is used on {ine 69 where the question is displayed.
Although

BOPRINT X; *+",Y;
seems to be reasonable without using STRS, a blank for a + sing crours
before the numerical value as follows when this unnatural system is used.

o inE 30 =7

This is the difference when a STR$ function is used ar is not used.

“Reference.

The WAL function is the reverse of the STRS$ function.

44 CHARALTER FUNOTIONS

LEFTS

Function :Fetchfs ;:':-% cnaracter string of a character variabie
rrom the ieft by z specified number of characters
o iLEFT& {Character expression, numerical expressfon’
Form: i [ ri i :
Formats LE F?§ | “Character string,” numerical expressicn) f
1 l—: £, I ) - - 1 a N il.l
L EF T3 {Character variable, numerical exsression)
SFTS is a fupction which fetches the chz i i
L-r 9 15 a Tunction whicn fetches the character string assigned to the
character variable from the left by a specified number of charzcters.
I Piadic R Y H =l L E D,
DI ABE e Atiention should be given to the

20 ASI="LEFT RIGHT" fact that since the assigned char-
acter string i moare than 7 char-

30 BS=LEFT${A3842) a

cters, a =i A yarialis o
4@ PAINT BS ac e, A regisiered variable is
..“,n..f_] La33IgNed ip fo 16 charzc-

ters:

- g

Hbharm 17 e oo B T 1 i

L:r_.e..Lfa is tﬁxecu?ed, LEFT is gisplayed. ln other words, four characters
{;U ne left of the ABS character string are fetched J ‘
e U IS5 speciiled as the number of characters to be fetched a Nuii e
oen B o C ers to be fetched, a Nuiiis
provided, and when the number of characters is specified that excaags
ihe existing number, an ST error ocours ' o
Tha nipmiar oF =t F i et ; E

fhe number o characters to be fetched can be specified in the variable
ar numerical expression, ‘ o

L FOOra Rt i R Pl F
A program which serfally increases the character string display,

18 ABE$=""READ ' c&7¢ Execution Exampls
228 HN=LEZN(pRs$: -

38 FOR [=1 TO N o=

48 BC$=LEFTS(A3%, [> o

5@ PRINT BC$ ifﬁn

68 NEXT 1 RErn

73 END éifg,
READ LE
READ LEF



Fenclion

Formats

RIGHTS is 2
haracter varia

o3
®
j= %
—_
o
)

ich feirches a character string assign
;\. ‘F o ‘[r*=- ?rght by a specified number of char

;

ful
[4]
£t
[4:]

iy
w

. Astention should be given 1o the

R AT e ¢ n
1€ ABS=TLEFT RIGHT fact that s..“;-ve the character
2¢ BS=RIGHT$(ASSE] string is mare than seven charac-
2@ PRINT BS% ters, a regl zerec wariatie is used,

When the program is execated, RIGHT is displayed which incdicates that
five characters from the right of the AB$ character string are Tetched,
When & is specified for the number of characters 1o a be fetched, 2 null i

nrovided, and when the number of characters is specified That exceeds
the existing nitmber, an error occurs. )
The numbar o characters cap be specified by a varizble or aumerical
expressicn.

% A program which inserts 2 character string in a characler string.

14 ABs=

2% BCs=

32 CDs= o .
4 CD%= fri this ; m, e BCS
- p:: character s%r:-g s in-
26 Chs= serted in the ABS char
5@ PRING acter string by using
72 END tEFTSand RIG .,T$_

Execution Result SEF

A NCON P

—258 —

. Fetches & character string that consists of a specified
Function aumbsr of characiers from a specified position o the
richt, !
: MIDS$ {“Character string,” numerical expression 1,
cormats numericai expression 2}
MID§ [Characier variable, numerical expression 1,
numerical expression 2}

44 CHARACTER FUNCTIONS

MID$

51iD8 is z function which Tetches a character string formed by a specified
number of characters startéﬂg from the specified position of the specified
character string. This function s similar to that of LEFTS and RIGHTS

toge ther,

I-

MIDS { A5 ,3,2)

* E TFE

Fetches | the 3rd character from the left ' of the | AS character string,

T3

“by two character positions .
12 CLEAR
2@ DIV AS{@ykz2E ... Up to 20 characiers

can be assigned by a
defined-length cha-
racter array.

See Page 171.}

3¢ AS(E)="LEFT.__CENTER._RIGHT”
AQ BE=MID$[A5{0}1.8.8)

52 PRINT B%

8@ END

Wwhen this program is executed, the AS{@] character string is fetched

from the 6th character by € character positions, and CENTER is dis-

olayed.

Precautions s

tigr iz used.

When a MIDS {Character expr:ass;oz}, n, m is entered:

{1} The value of nand m is that in which the fractional part is discarded.

[2) When m is & and thers is no character to be feiched, & null is pro-
vided.

('i)

H 1 el 1+ Pl |f|!_ +l_¢-
igwing itams when th

HEIDS funs-

—209—
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CHAPTER & COMMAND BEFERENTCE

SE

{37 When " ,m " is omitted, ali the c¢haracters from the
after zre provided.
(4} When m exceads the residual number of characiers, afl characters
from the ntn digit and afier are provided.
5) When n is larger than the character iength, 2 null is provided.
&) Variables anc numerical expressions car be used for nand m.
71 When n and m are outside the range of

1S n <256 and @S m <256,
27 error {BS error! ocours.

nth digit and

1

* A program which counts the number of small *“ r ' alphabetical char-

acters in a composition.

e DIM AS(2)x33

22 N=2

32 INPUT '"DATA=":AS(2)

43 M=LEN(AS(233:N=2

52 FOR 1=t TO M

62 1F MIDSL{ASCEY; 1,1)="r" THEN NaN+i
73 NEXT 1

83 PRINT N

32 END

in this program, an alphabetical statement entry is made, the number
of smazll * r ™ aiphabetical characters is cousted, and the number is dis-

wer of characters that can be entered in an alphabeticat state-
ent 13 up 1o 58 characters {nciud
For example, when the foliowing statement is entered;

iearning . 1o —_ master . your__CASIO _ Personal . Computer

-ifﬂg

PECINE $Paces,

a check is macde of zach character To see T it is ¢ "
character, and the number of * r ¥ characters is caunied.
When the statement shown above is entered, 5 7 is displayed. Try this

yourself,

&F

from the first

LEFTS, RIGHTS
~260 -

£ CHARACTER FUNCTIGNS

LEN

Funciion Provides the length of 2 character string.
LEN ““Character string"

Formats SuTng
LEN {Character variable]

lLE;\i is a funcm}q that provides the length of a2 character siring assigned
by 2 character variable,

When the following is entered,
CLEAR £
PRINT LEM (A} 5]
"p* is displayed.
This .ES natural because the AS variabie is emptied by the CLEAR com-
mang.

ABS = “CASIO - COMPUTER" #Z'
PRINT LEN {ABS} &

then “14” is displaved,

The range of vaiues provided by the LEN function is #—79

SAMPLE PROGRAM

* A character string is displayed with right justification

€& INPUT ABs

28 L=ZB-LEN7ABS%

32 LZCa7Z Ls3

48 PRINT aBs;:LCCA7E 8.8
53 END

. e . L -

]rl'ljlh':&?l ::P?argcts_rﬂsm[ﬂ.g Input is performed in this program, it is displaved
'r'rflts: right Justitication up to the last column of the screen. The number
Gl characters that can be entered for ane line is up to 16 characters.

—281—



CHAPTER & COMMAND A REFERENCE

INKEYS

Function Provides the entry of 1 character from the keyboard.
Format iNKEYS
Aithough the INKEYS function is a kind of INPUT command that

performs 3 roie similar o0 thai of an INPUT command, it is skigntiy
d ifferent.

Daia input by INKEY$ function can only be peri farmed wien INKEYS
is executed i1 which key (dataj inpul is herrorrﬂed for one characier.
if 2 key is not pressed, tne following comman is axecuted with 2 state
in which no input has been perfolrﬂea ‘null}. 1% is not necessary iG press
the & key during data inpui.

The difference between INKEYS an

d INPUT is as shown below.

Use | INKEYS i INPUT i
—_— :
Dispiav during | Nothingis dispiayed.
. coramand
execition

e

{input reguest messags. itis
i possible "c»t tc make 2

EEIR

 display of ¢ N

) ssion during com- - Detas enter gd until =
mand execution.
LNO input w ithous key

| depression.)

oressed.

charactar 2s a character. nper of char-

i Lers wrt“,r the range of 2

! i '-.'arz.able such as a numeizal
vaiie, of 4 aharasue:_

_ Kinds of gata

| Executionoi tmmediate exaouticn * Suspended Lt
' nex: command X i s un- ressed

ressed kev as z character, 1t is generally used
at expression as foliows.

= INKEYS

Cba*ac “ar varia h
122 AS=INKEYE

419 IF AS=""THEN 122
12@ |F AS="E"THEN END
QZQ  verremerreemmrin e

48 CHARALDTER FUNCTIONS

When the "E“ key s pressed, (1S 2ro
ather keys are pr,:.sed it ;u“ﬂ:c o th
mang. l‘"o xey is pt ressed, it endlessiy !
In additon, aithough i '\.K':VQ e
key and Earsl key are prace:s dasat

en the Bikey ori P~'.<ey is pressed with another key at the same
sime, a character in the SH! Fa mode or CAPS mode is provided. How-

e key command provides 2 nuil.

gram i3 termiﬁatsd, and only when
e execution cf the "o‘.lm ing com-

o]
gt
L

-
37

. [ S
z deferminad numbpor OF cnaragiers

0 2 characier ¥a :CDl’E.

1@ pRs=TE

2@ FOR I=1 "0 :%

33 KE=TNKEZYS

ap IF K$=v" THEN 3@
5@ IF <$="x" THEW B2
B ARS=ABE+KS

78 NEXT

g3 {

Cniy the n rumber of
o & chiaracter varial
if an ayprspr;aie

of <!

_Cl Jbi}p LIC i ,Jul. iy o] 'n;.‘. -._:_—= i i B i ;;"-:_::7%:“7 a?_?.ei'
’ograrn moves [ _ru, ful' ;

?“Rl?\i a A5$

~263 -



' 2 : DISPLAY FUNCTICNS
CHAFTER 4 (COMYWAND REFERENCE i _
AS=INKEYS TAB

F& 1@ |
28 IF AS='0" THEN 120 ] Ny .
® Function Moves the cursor by a specified number of digits.
3G |F AB=F®{" THEN 202
42 IF A$="2° THEN 302 Format TAB{Numerical expression)@ < Numerical expression< 89
o2& GZ0TO 6 :

T!r function s used in PRINT and LPRINT StaL"r"I 1s to move ihe
cursor and the dispiay wil: be performed ai a designated iocatio

Attention should be given to the fact in the above program that if the
program is executed by pressing &5 B€ and @) is continuously
pressed without ma being pressed, “¢" wili be read with INKEYS
on line 148,

1@ FOR X=1 TO S
20 PRINT X;""~2:"
INPUT 3@ PRINT TAB{1@);Xx"2
49 NEXT X

Whan vou run this program, the display is as Tollows.

L2720 e, ad £ indicates the space where the
: pius sign is omitted,

TAB(1 @}

Wher TAB {J"} is spec! f|ed as mentioned abaove, the cursor is moved by
3'”1 0 display pocu ohs, and the foliowing cisplay begins after that,

The range that can be specified by the TAB Tunction is 0—79 including
varizbies and numerical expressions.

A value after the decimal noint is discarded.

* Displays a character which corresponds to an ASCH code at a desig-
rated location,

id FOR 1 33 TC 254

—2B4— —265-



CHAPTER &

COMMAND REFERENTE

4@ PRINT TRB(C
5@ PRINT 7RB(

{
{
[
(1
w
[
(
(

display will be as Toliows.

o CHR 8

L o I AN RN

=
5

USING, PRINT,

i and TGS for ang

=! key is pressed, the foilowing code and character are dis-
played at the same focation.

=]

LPRIKT, LCCATE

—266—

28 DISPILAY FLipie TIONS

USING

| Function Specifies a display format.

| Format USING "“Format character string™;

The USING function displays a numerical vaize or a character string in a
PRINT or EPRINT statement by using a certain specified uniform for-

en numerical values zre dispiavec in severzi fines, sometin
or gecimal point deviations occur. However they can be arra:
periy by utiiizing the USING siatement as follows.

=gy O bW =
S 06 6 6 &
T T
44
= =
-1 -
L
o
E=
¥
B
B4
fim A v - L
T
fi
O w -

]
m
Q

]
[N T -

.13z, 7

ng e 7 as used here
Ney can be used Tor
rsiring uses &.

format for a

1@ AB$= "CASIO__COMPUTER' :58= "!I”
20 PRINT USING "S&&S&EEREBEEG&EEE’
3@ END

CABE 8%

- 287 —



CHAPTER § COMMANDG REFERENCE

When you execute this program, the display wili be as follows.
CASIOCOMPUTER____ !

The number of characters for the CASIO __ COMPUTER is 14, however
since a 16 Tormat character string is used, the two extra charactars are
displayed as blanks.

When a USING statement is used, the following srecautions shall ke
taken.

{1} Characters other than % , < , ~ and &cannot be used in a character
string format.

20, ~and & cannot be used together.

13} Numerical format specification

g -..... Numerical digit specification
- e Decimal point specification
A Exponent specification

{a} # can be specified within 13 digits before the decimal point and
within 9 digits after the decimal peint, and altogether within 13
digits.

R A S £ g
13 hugReLas
EHRdnuEs . tongs

13

(i) Specified by including a minus sign in 8
fc} ~ A A A ds always specified without any relationshin to how
many ~ are used.
di Wher the fractionzl portion exceeds the formai, cuiput is
errarmed by rouncing the next aumericai value of a specified
digit to the nearest whole number,
PRINT USING "#£ £47,1234.56 > % _,1234.56
{e} When the integral portion exceeds the format, % is placed at the
deginning to aliow output without foilowing the farmat.
PRINT USING “##:8 #3858, 123456 » 12,345
{f} Numerical value cutput is performed with right justification.

—288 -

5 DUSPLAY E UNCTIONS

{41 & character string format specification

{2; & can be writien as much as desired.

{8) If the number of & is smailer than the character string, output
is performed {rom the beginning by the number of & positions.
PRINT USING "&&&&'; "ABCDEF” - A3CD

ic] Character string sutput is performed with et justification.
:d} M the number of & is larger than the character siring, the cuipuz
of spaces is performed.

(3] The WUSING specification is only affective in one PRINT or LPRINT
statement.

(61 A USING specification is resewed by a new USING specification.
(71 A USING specification can be refeased by USING © 7 ;.

* A program which displays a space between each character of a charae-
tar string.

18 A= CASIO
2e FRINT 4%

38 FOR I=1 TO LEN{A$D
49 ME=MIDS(AS, [: 13

52 PRINT USING R8&";MS;
58 NIXT I

76 PRINT

&g ENC

Wnan you run this program,

Each character in the character siring is fetched oy the MiDS function
which is aisplayed by the USING funciion format.

—chg—



45 DISPLAY FUNCTIONS

POINT

+ alebt A wploht ot th R
name, the neight, and weignt 10 ine Zinclion

59 {Herizontal position)
T Vertical position]

-

[ I

1163 P
1158 FOR L 2 Pk
- - ~ - i £e F n:is;
(152 LPRINT T4B(2);USINC RERAEELLEERLE e
27 A%l
- T - I B R o1 S = 3
1178 LPRINT JSINGTEEERRE 5. M1/ PE .
iy g fach cointis called a dot,
CIDiTRY The entire display consists of 512¢ dots
1188 NEXT 1

£
2
i1
A
v
=
=)
»
o
m
]
[
o
o

¥ = 32 dots

Toem OMT TR tShom 185Kg
Smm 1ONEG £Hcrr Xz 2377,

By assu
yariical

Cocrdinzte {X, ¥!

it or not.
A0 TE

+T funciion chacks it 2 dot (X, Y} sl
VU1V is used, and when it

: dotf is iit on the coordinates (K, Y

o sE trrRar G L. :
DG AYT, LIS Usad.

180 X=@:Y=@
2@ A=POINT{XT}
32 PRINT A

—070- —en =
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CHAPTER 4 COMVAND REFE2ENCE )
\CHAPTER 5
N
hY
When you execute this program, it the {0, @) dot is lit, "7" is dispiayed,
""d if itis terned off, "B is disp'&ayeé.
recautions shall be iaken f

for ihe fellowing items when the POINT
T'L.maon is used.

-

1; Values rounded at 7 decimal place are used for X and .
i2) When X ana Y e;sn,ee'4 the fa”gp of the coordinaies, an error (BS PROGRAM

ETTOI} OCCUTS,

LIBRARY

l2e CL \
(1 K=
oG DRA x,\
37 M- "
T3 .
- Nt Ay
i TTl i kY
152 DR AN
PBE 2 \\.
33 4=E
32 o R = Tagey \'-.
o T 5,
HESE \\_
- - *,
P '\-'\
3E PLEASE NOTE:

in this chapter may be used
th{}us‘. permissian. However,
o dndersiood ihat the
company is not rﬂsponwble for any
damage or ioss as a resuli of using
these 2xampiles.

in the case of executing nrograms in
this chapter without the optional
plotter- printer {FA-1C}, press <N
wher the PB-700 reguests whether
brintouts are made or not by display-
ing "PRINTER ON7 {Y/NV,




STOCK PRICE MANAGEMENT AND PROPER
SELLING/BUYING PRICES

This program stores stock :;‘.-"IC’“S for the past 53 weeks. Each iime data
o7 the new week is entered when datz : h neen su::u ed,

he datz of the cldesi wesk is discarged. ¢ k price data,
the program outouss the current deyviation in Fof’f‘a ian
for judgme ; i ing me Hr 113 displaying
the combination of deviation value and ﬁ.“d graphically
displaying steck pri ;

]

First, start the program PO, and the menu is displayed on the screen,
Then, E."IT{:" the ap::rn:}. rizte mumber from 1 to 7 given with the menuy.
Entering 2 number other than 1 to 7 cayses the menu to be displaye

To input ha.a, press (L after the menu is displayed, ang i _

is displaved. If you input data for the first time, prass the 3lkey. If you
input data .o%ic}wéng another data, press the (Rlkey. When tne (i key is
pressed, "CLEAR OK? [Y/N}'" is displayed on the scresn, This is to
prevent data from being lost by erroneous input. Normally, prass the
[¥ikey.

For the initial input, 1) DATA=" is displayed on the screen. Enter
the approoriate stock price ang press the =3 »:ey For the second and
subsequent data inpuis, the screen dis puay WEEK=". For input of
data for the 54th and subsequen weeks, the oldest daza is Seq\geﬂ‘l&?}
erased, therefore the tims regui ec‘ ,:,, nut bECumGS a iittle longer.
To terminate data inpui, enter 2 n znd the ments is
dispiayed again.

{2} Judgment on seil or buy

When menu 2 is selected, "Current Price? ' is displayed. Ax this time,
enter the current stock prh,e and the program compares the furrertt
stock price with the past data and cutputs the deviation valus. To
jump out Trom this routine, enter & negative vaiue, and the menu is
displayed again.

{3] Checking reasonahie stock prics

When executing this routine, you should remember one thing: if new
data hzs been entersd, the routine {2} must be executed before this
routine so that the correct value can be output. This is because the
twa rodtines share part of the same wariables, Instead, this routine per-
mits immeciate data inpui. Entering a negative number czuses the
menu to be gisplayed again.

-

STOCH FRICE MAN, ey
SET LGB U e Pareay T AMD PROPER

{4} Daia output

Wanen this menu is selected, all the data stared in memories 27 gisnlaved
or ine screen, then the menu appears again. '

(5! Moving averaga

This routine calculates the maving average. Wher “No. of movermsnts?
splayed, enter the number of weeks for which the movis g average
o e calcuiated, and the routine eafculates the maving average of the
pericd Detween the current week and the specified week. Alter this
soutine is executed, the menu is automaticaliy displayed.

{5) Wioving average in the past

This routine permits rewewmg the change in moving average
past, so this can be used to determine whether ths Stt}u{ arice i
; or‘f Hing down. '
When "No. of movemenis? 7 is displ ayed, enter the number of weeks
'whi»,-; the moving average is fo be calcuiateé. Ther, “FROM
MY is displaved. He.-re, enier itz week from which the number
fweeks Is to be counted.

——a%a of two weaks ago

R
?5 572 882 (Current orice:

]
id
~t

-~
f

The menu automal ca iy appears after executing this routine. in regar
: ines {5] and {6}, use care wher entering data in order to oreven
an incorract vaize ,rorn 2eing oulput, especially when the amount o
a {the number of weeks] stored is relatively smali.

rolitine graphi caliy displays the stored <datz to permit easy recoeni-
) o i ; 2

1 of the general trend of the stock price.
menu dispiay appears again after executing this routine.

Exzcuiion Exampls of =z Granh Display

r 7 )
|

|

‘\

BMAX=

gnmll|nlllnmIIHii””mm“

i ! i ; )




, STOCK PRICE MANAGEMERT AND PROPE
CHAPTER & PROGEAM LIBRARY o

SELLINGBUYING PRICES

e

iz

AT

32 IN NDL PR <
ag oir i3 £.SC 1T PRCI THEN

il

[

1
S o R

L) /‘U o)
|
e &3O L I L R e T

SR I v I v R R VR o

TG U e

[}

[958 T L UV L B LW

el

L D

oe {

2} T o

FE 5454 THEN 2@

83 E=S-53:USQ-SRKERE:F=50R{U-520

28 E=SAs R{Jrin—123

iEd INPU PiMIIF Y2 THE
Ho14de

1ig Fr=32

[}

Ly () e

i)

g
2
™
2

N ) e
&

o
o) e

£

n
)

By Ry e
& oer o

A

)

£3 MERT KINERT U



CHAFTER S FPARAGGRAAT LISRARY

L

U

]

o

[42]
e

dm UOLING AR =X
Moo Zi mouemern s’ 0N
53t 196
53-8 7O B2
N gt R
“h#E FOR 2 7T
tey GOT RO 2
.

o)

1
e

By
ol

(S IR I AN B 0]

Y]

RS v Iy s B WA VA
LS

[uN]

THEHM

.‘
[ I v I ) =

53]

]

bos

[ T 4 O o) IR N P O
[sa]

(B2 PRINT © =hD”
98 FOR K=3 T3 ZEB:MERT K
288 G2TO PRIG

STOLK PRICE MANAGEMENT A =
SELLINGIEUYING PRICES ANG PRoPES

BoLd B e
& oB o m
L S v B

=
®
r

2N
g2 L iz
sEIERINT
A8 PG
ga It
9% Fof
182 DR
118 772
1728 11
1EE DRf
148 FO
58 GO
Examplz Data I
584 Tdwaeksago | 545 ° Swseksaco | 535 4 weeks age | 585
582 : i3wesksags : EEF  Bwesksago | 532 3 wesksago | B87
572 | 12 weeksags | BB T Twseksags | 873 2 wesks ggo | BBE
16 wesksago | S79 11 wreeks agn BRS B wieeks 200 7ol Last wesy gz
15 waeksage | 352 10 weeksage | 620 | Bweeksago | 897 ¢ Thiswesx . G8G
Waristle contenis
T T t A ! :
<3 1 0oz coenter A F D Y oaxis of gragh 2§ Bum of sguares of i
B~ Jounters I Counter ¢ gata :

[
i~ Lo

dT

P Character deta
: Siock orics

: Average
Deviation vaiue

. Counters (for o

eriods

to calculasts maoving  ~ PS

" awarage it PhI

X axiz of graph

b
- PR

Wizx, data

Mo, of movement

Sam of

data
s + OXK?
Counter
Wari
Counter

Stock orice

(-3
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STOCK PRICE MANAGEMERN
CHAPTER S PROSRANM LISRARY : SELLIAGBUYING ;;-;_? 'C-"—'SEJ‘”T AND PRGPER

:I Step Key cperazion

PRICE CHECK 2
AEASONABLE PRICE 3
DATA C'...I;PL!T 4.
PMOVING AVE. B

Display
. {4] Data cutput M & PEXDATA OUTPUT * % ;
Step ¥ew operation Dispiay f1 o . DATA =584 i
! id then tie m DATA 2=588 :
Meny disolay T DATA INPUT 1 i Sty aopeers. 13 DATA 3=E70
i 4

ATA  ENI

c._
ol
o

INPUT  NO. 7

: PAST ua‘ii:?f 6 . iDiMoving averag 3 = * *KMOVING AVE. % %
E GRAPH DiSPLAT 7 P No. of movements ?
H DINPUT O NOUT Do _
i < Snter the rurIDer ct'*«- 15 = MOVENG AVERAGE 8430
: m @ % xDATA INCUT%x % : MONSEnts vweaksl 14 ¢
Dppitial 7 0 AN ¢ - .
: imitizl ._‘s’f"h,-_ : i ’l"T\'J'.-'ing sveraze IMPUT MO T
nc [ i 2 Y CLEAR OK 7 (¥/Mj_ =] k% PAST MOVEMENT % %
cem s 7 I a0 i Mo, of movemants T
Press B o clear the ——— | _ ¥l = STOOK PRICE - :
storegd cata and # not . ] SROM WHEN?
1o clzar therm. TIDATAT _ ":
- : = Moving Ave. 683
11 Cate s 584 WEER=2 Moving Ave. B84 .BEE--- - -
e e 4 :  DATAY | - Moving Ave. B82
' L CEND L
Entar 2 nagative num- ——— -1 E::E " CIMPUT O MO
5 INPU RNGLY @ & graph is displayed.
E = * % PR cE CHECK * #

. fses g Deviation =49 23
Current Prigs ? _

PRICE® =

it

it

—2hl— —281—



TELEPHONE DIRE

This program permits Immediately rf}cal ng & desired telephone num-

bar f::ngr entering previously stored names. It also permits recaliing a phone
wmber using the initial letter of 2 nar‘e Names can aiso be arrangad in
Ipnal =t ical arder.

3

i)

—

By storing the phone numbers of your friends and acquaintances, you
can immediately recall the desired phone number by this pft}grarn Up
to S& names ¢an be s'ror.,d at 2 time. Once the names and phene num-
bers have been stored, it is pessisle to recall the desired phore number
mereiy bv entering the initia’ letter or the first few letters of the name,
First, execute the program PO, and the menu is displaved on the scree
Enter the aporozridte number, 1 to 4. There is no nzed o press the @5
key.

{11 INPUT

Stores namas and phane numbers. Input data by

dure. Data to be input is indicated by an urdﬂr:core

NAME?  CASIO B
TEL NO.? 123-4567 &
Input zil names and phone numbers by re
When the last name and phone namber are
screen displays the menu again.
{2} SORTING
Arranges the stored names in zlphabetical order. While the names are

e following proce-

peating ihe zhowve proredure
entered, enter END =8 The

being sarted, ‘SORTING ...’ is dispiaved on the screen. The sort
operation is completed in several seconds to 2 few minutes de;egdmg
oh the amount of data siored. The sorted names (and the associated

phane aumbers| can be sequentiaiiy displaved on the screen bv pressing
any kxey on the kevboard. After all the namess and phone numbers
are d|5p|2yed} the menu is displayved agzin.
{3} LOOK FOR
Recalis the phone number by entering 2 name.
Enter the name as follows;
Camas P
NAME? CASIC &=
And the name and phone number are displayed as foliows:

CASIO
1234567

—2f2 —

FELEPHONE DIRECTOSY

Mote that only the initial ietter or the first few leiters of the name may
ke entered to recall the phone number. In this case, if there is mare
trhan one name whose initial letter or first Tew Iet*a" are the same, ali
of ther are displayed. Note aiso that if identical names are stored
Hi e» are ail displayed. If any name which has not been stored is °rterﬁcj

O DATA’ is displayed on the screen. In this case, oress 2 zny key on the
.h,E'}-'bOa,-”d to reiurn to the menu.

(&} DELETE
Deletes data which has been sio *ed
Enier the name fo be deleted as fnijow

NAME? ABCDE &
Then, the screen displays:
ABCDE

HEK-KEEE YN {HAX-XAKX: phons number of ABCDE]

f vou reatly wish to delete the name and phone number, press the )
ey, if not, press the @ key. This is to assure you that no data is erro-

neously del jeted.

7o clear 2l the data which have been stored, execute the CLEAR com-
mand. Since meny | “INPLJT‘J has the function 1o add qata it may be
nbined with menu 4 [DELETE] to add or delets data freely.

]

g
g o
29 g
e
43
56 =0E RIn
& 8077 PROE 1
76 w2 GOTT FROG 2
22 "3 BOTT PRGG 3
Iz ‘4 307TC PRGOS 4
e
Fi
12
22
32
32




CHAPTER S FPROGRAM LIBRARY :

TELEPHONE DIRECTORY
5@ IMPUT “MANE 112 K$=INKEYS. [T K8=° ~=in 112 FLsp 3
BB IF ASCNI= END' B
@ IWFUT © TEL MO - 122 T=B:G0T0 PROS 3
22 G070 LB : 132 PRINT “np DaTa
5@ PRINT "FULL“;BEEP i : 142 KS=INKEYS: T K-

188 NaN- : e
112 GOTS BROG 2 Fa
=5 i&
= £ M MMg
% 38

£ M
®w®
NI
e
[F
I ]
o I .
W
P
o —
P
o
b
= o
-
a5
)

o U‘ .

32 S0SUB 288
58 NEXT I

AsCXI=A${ I as (=N
MMs=8% (X3
BE{Ki=gs(l>: 851 1=NMs
1BE NEXT -
iig G070 PROG
ZEE
218 L=
236
2408

e Te VLN
[un B LY ]

in

F=ARTIKISE THEN 2:iB
ST IS THEN A=JIMMs=

238 RETURN

[PV RLVY RN

)

=1 7B ELSE
XT ThiN 38
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Steo

u C";Spi-::'-.* _—

? BROWN, MARY
?

| SROWN, MARY
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CROSS TOTAL

This program permits obtaining sums of horizontal {X| and vertical {¥}
data, ar sorting the data to see the percentage of sach data element.
For example, the item X may be 2 certain product and the item Y may
be a certain month,

.

rirst, execute the program PE, and the foliowing menu is displayed on
the screen:

|1 DATA INPUT +Far inputting data

2 TOTAL ~For obtaining horizontal and vertical 1otats
3 SCORT «For arranging data '
4 DATA QUTPUT ?_ «For checking all the data

{1} Data input
Wiren menu T {DATA INPUT) is seiected, "CLEAR [Y/NJ? " is dis-
played. To irput data for the first time, press(¥. Then, the program
reguests you 1o input the values of X and Y (the value of X is the num-
oer of data elemenis in horizontal direction, and the value of Y is the
number of data elements in vertical diraction].

tnput the appropriate values.

After the values of X and ¥ have been input, Hi— 2
you are requesied to input the data. Input
the data according to the element numbers
dispiaved an the screen:

0
L

A=l ¥Y=12X=2¥=1>%=3Y=1 4
X=1,Y¥=2>X=2,Y=2+X=3v=2, |
After ail data are inpul, the grand totai is

ispiaved and the menu displav znpazrs,

If the data entered contains an error, znter 1 again, When “CLEAR
PY{NGT 7 is displayed, enter N. Then, the program asks you about the
element numbear whose associated data is to be corrected. input the
appropriate eiement number, and “DATA?” is Zisplaved. [nput the
correct datz. The correct grand total is displayed and the menu displav
ADDEETS,

—288—

L[]
~|

CAOSS FGTAL

i-

{2} Sum of data in item X or ¥

When menu 2 [TOTAL} is selected, “PRINTER ON? (YINY' i dis-

piayed. ihe subtctals are printed by entering ¥. The program asks voy

whether you wish ta obtzin the sum of item X or liem Y. laput X or

Y, whichever is appropriate.

When X is input, the program outputs the subtatals of X fram 1 to the

praset wvalue, and returns to the menu display after outputting the
&

‘s—.“d total. When ¥ is entered, the program outputs the sublotals of

* from 1 to the preset value, and returns 1o the menu display after
guiputiling the grand total

{3) Sorting
When menu 3 (SORT) is selected, the program asks you whether the
sibiotais of X or Y are to be sorted after displaying "PRINTER ON?
(Y/NJ™. When X or Y is input, “SORTING NOW” is dispiaved and a
sort Gperation is started. The data sorted in descending order s out-
put, iogether with the ranking, item name, subiotal and perceniage
of sach element, and then the menu is displayed. The sort operation
ires some time. For example, it takes approximately cne minut
18 seconds to sort 25 datz elements. When the sors cperation i
ieted, a2 buzrer sounds and the data outout begins. After exe-
n of this program, the menu display appears again,
e this program uses many halfprecision variailes, it car handle
refatively large wvolume of data. Note, however, that the maximurn
number of digits of input data is five.
To review the result of sorting, press the ) key and run ling 14§

x
]

of the program P4.

[T ]

jE\J

3

{4} Data cutput

Whner menu 4 {DATA OUTPUT) fs selected, data such as “X=]
DATA=E33" is displayed after displaving “PRINTER ON?
1. After 2ll the data are displayed, the menc dispiay appears

H

—288—



CHAPTERE PAROGRAM LIBRARY

37
a3
4%
= ==
o
38 FOR j=1 13 7 L TC
£@ PRINT "IslPUT DATA X="11:7 ¥="3 1

F2OINPUT Dol

Be wW!{Ja=v10Jo=0i01i 00
B NERT TiHEXT I

TAE 5OSUZ Z2BE: 53T PRI

118 PRINT "ICREECTIONC

128 INPUT 1.5

__I

1E2 INPLT roATR"ISIIINIY
=] TC ¥i¥!{J:=@:FCR i=1 70 K
T 5

18 INPUT

“¥=-SUM OR Y-SUNM":P%
28 IF Ps="y" THEN 3070 158 ELSE iF 7%
="%" THEM BB ELSE 1€

—280—

._.dhw
WA o 8w
o SN

0% K=1 TO
PRINT *v=";
FINKEY$="
IF F$="y" Ti

NEXT K
PRINT

IFoFg=tye T

IF INKEY$="
2 GOTO PROS 8
i PRINT

LBRINT v=

LPEINT "GRA
GOTO PRIG @

HEW 97 ELSE 128

20548 358
THEM 1208 ELSE 1358

ks

Ki® S

"THE
a3

HEN

Um=":y 1K
N 173 ELS: 175
0sug 3z8

“GRANDG 7.5

HEM GGEUE 348
" THEM ZEB ELSE 218

=K Y SUN=ET R IKGE RETURR

Tt SUN=T Y (KIS RETURN

ME T.7:5

(S
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CROSS TOTAL

[A]]
]
i

g m [P

28 o3 s
" 72

36 =E! :"

. iy o
O

oo
m
S

]
o
1

1l

Al e (R B

T

: Percentags. i Array sibseripts. 55 I Y oor M. l

! For storing data Countars. T ! wariahle for data e E

i during sorting, ! ! Mumber of dataele- | X1 ! charge.

Data arzay. © meris during sorting, | ¥ ¢

- Determines whether | P83 Xor .

i the printer is used or B | Menuselecsion,
1

| not. I Grend fozal.
i i

[h]
[

H
1
| =
|

— &L L

v I I %]
e
m T m

[l
AT

[

—

* ¥ vou wish to handie data more than § digiss, change variables Al 4 1,034 ), %30 land

e RE
13g FO wii }oasfoi ot
cia o YL resToilows: AT L D0 ), X! Jang ¥
138 PR |
5 Szmple Date
EE" ;200

il

®¥= i ¥=1 ATA= 37
K= 2 o¥= 1 ATA= 36
®*= 3 Y= AifR= 3EhH
B= 1 fiA= 15
Z .
3

4 =l

I Y
o
o =
SR B
WP M) L ST LD N a v

JLi W
-

oo L B P N i B e B
T 1
T
i
21]
as

T
-

i
I
L} W R Y R e

x
1

[ SN VR
.
[t

1
n
)

- n
it

Mo

FITET)
g -

[y

Al

321 =
3 =
14 D Step ¥ay operation
25 A & i

o 0 RS

!
z o CLEAR{Y/MN}T _

X7




CHAPTER S PROGRAL LIBRARY

Step K ey aperation

How manyare e — P4 3

Yerilzal itemss

@) [

input das ———————— 3

"
-
il
]

=]

5
=
@
[=8
w
k _L\J
£ad
]
e
TB‘

5
m &
<
[ [Ipert

tnput all

Crend ot —————————
cisplay

tha data oy reseating above.

()

FEG

CGRAND T

Tha merd gisd gy

|

DATA INPUT
TOTAL

SORT

CATA CUTPLUT

R —

15

PRINTER ON7{Y/N}_
CX—3UM OR Y—SUN TP _

~ @@
i@

L (€

f

[t

1Z1 Sum o data it am v

TOTAL
S0RT
DATA QUTPUT 7

BN TVIN (N

isine arinter Lsed?——————= | 2]

5T

11

T

CPRINTER 0N 7{v/N1_

X—SUM OR ¥—SUK T

¥2

b [y [

Y=1 SUM= 1047
¥ =2 Siiki=428

Y =3 SUM=2283
GRANG T. =375

13

i

-

{3 SORT
4 DATA QUTPUT 7 _
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CROSS TOTAL

£ Daza outous

Siep ] Xay opergtion

Display

i

e

PRINTER ONT{Y/ /NG _

15

SORT X OR v 7 _

15

© SORTING MW

17

2 1378 37%
1322 35%
a 1859 8%

18

i 2 TOTAL
©3 SORT
“4 DATA CUTPUT T

CATA INPUT

12

CPAINTZA ONT {Y/NG

20

SORT X OB ¥

21

SORTING NCW

22

2283 51%
18647 28%
426 1%

23

CATA iNPUT

2 TOTaL

3 SORT
4 DATA GUTPUT T _

24

PRINTER ONT ¥/ __

=1 DATA=321

; ¥
=] K=1 Y=1 DATA=369 :
25 ! 3 cX=1 Y=1 DATA=3E7 §
. 5  X=1 Y=2 DATA=13¢
i
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%R CUS ﬁ%&% H MAKING

R e R R L S PG

YARIGUS GRAPH Ma KNG

This program draws various types of graphs with the plotter-printer Brint-out Example
; prig! | ! g . P _ p
{FA-10;, Up to 12 data items can be input. The range of datz is as
foltows:
| Valus of data | < 1E30 4 2 22 30 42 %0 42 0 8¢ 95 ive
¢ ne 4f 9 92 SF g %3

The program can draw beautiful band, bar, and line grzphs, tzkin
1 1 -

advantage of the 4-color plotter-printer. Trini bata
* This program is stored on the microcasselie tzpe which comes with DCli= 1289
the optioral microcassette fape recorder [CAM-1]. E‘Eg;f ;Efg
3(4)= 3182
3I5%= 20mt
When the program s exscuted, the menu is displayed. First, data must be Drge= 1532
entered. This can be done by pressing [51. e T?ﬁég 5
T*‘e range of data is shown abowve. Data may be negative numerical data. Trem e {
L,p to 12 datz items can be entered. Afier the 7 2th data item fs entered, Total= S5EEA 1S8AZ 4 _ o e

.

the menu display automatically appears, To terminate the input in th
micddle, press the =i key without unter ing any numerical data,

Menu 2 is used to cofrect input gata. Pressing (2 causes the fiest input
datz to be displayed, and p essmc *hef;xny causes the nexi data to
appear. Pres;mg the (s an-::r:J lceg-,fs causes the previous data to appear.

,ﬂp\,t the correct data when dafa to be corrected Appears.
Menu 3 is the routine to make graphs. Three kinds of ' graph names are

dispiayed by pressing [8]. Select the t‘.fpa of graph by pressing[d, &, or

;. ’presszr.g &) causes r?tu rfo th nu display. i

fype 1 is dand graph. The entirs e'sgtr of band represents 100%, with

the percentage of each data eiement rep*esertec oy the length i1 oo

]

cu;ies. For easy recognition, the individual data elements are shown in
different colars ang stripes. When the band grapi,- is selected, negative
data causes the menu to be disp! avoa

Type 2 is bar graph. The scale is automatically set according o the
size of input data. In this graph, positive values are output in green and
negative values are output in rea.

Type 3 is line g‘apf' When [2}is pressed, "“Overwrite on the Bar Graph? "
is disni If 2 bar crrapi* fhas :‘eeh a**ﬂm us’r before, : o

."' or the }-\a,

"_1
[1+]
R
ba )
[:¥)
U
_'l_
wn
o
o
E"
ﬂ
2
0 o
oo
i
I 4
9“
ﬂ)
—
b
"_"
1k
s
o
=
CJ
=
;\1

. ‘the type selected, the :'re"H display anpears afier the
graph is draw., Tn,, menu dispiay also appears when no data is entered,
that starting the program again clears the existing data.

P
WQ

i

T

LA ol
Yo

[
L3
oo
[
o Wh

nu 4 terminates program e,xe-.,it,on.
is provides to output the data to the plotter-printer. It can
used to ouiput the toal of date.
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TE

R
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FROGGRARM {IBRARY

JE22 LETATE
32 LaldsT

2=Z2-1:G07T0 23
24, THEN 28

PISIIPRINT TRB{482; "rSkhifL RET
NULTABIGEY ;T DRETURN

) b= W) b e |
Mo s

[1}]

[

%

222 .3I8TE 4:2:PRINT CHRS(Z28); [HR$(22
S CTATE £, 3IPRINT CHRE(Z32:) DHRS
L2350

F3E TEALTL
RS

Fer _ZIATE

o [

o
[}

[

-

[P T % L T % T Y .

22 Jicine' s TARB{T); TaIME
3z2 TORCL THEwW 332 ELSZ

[ Y}
[ e}
f) 0 T

tn e

D fw 0

o
Ll B3

Zo2 PS2-Tx4-3:48 . PlTata:s
QEZLCITE 28

1888 PA=
£

igie

-
IR
M e

1825
1838

1243

1258
1862
187a :
1888 L7

[P-AEBE+T: -23

LD OMCD 2 AV B -3 TS

IWT 713", v -84
I 2AAESB N -2 7 —
T
i

[
im -

itz on ths Bar Graph?s
3&1d LE=INKEY$:IF Kd=rvy>® TH
T BE8E LLSE IF KSC»'NY THE

I L]

4
.
LI
[mm o

Gl Gag o Gad L) Ga)

N LPRINT
ELSE LPRINT “DSE, "

3878
Jase
38352

LB, Mg, 2
EN S=8
2 THEN Teg



CHAFTER &

FROGRAM LIBRARY

VARIGUS GAAPH #MAKING

3188 1F <2 THEN _PRINT “Bi.6" ELSS LPR 8128 LPRINT “IM"ik: ", ":D, "P 1 ROUNDICR-03
INT #B5_4v ' RAEN-S@:R-23

Fii@ LPRINT BI3@ LPRINT “L1%,"D":iKi" 8 "1 " "1 -Z%8

2128 G=ROUNDC —24 M@ XoN IR

3138 FOR 1=2 Bi6B IF X(398 THEN £1:0

3148 U=RIUND 8158 LPRINT "DSB, 2598, -2%; "18@, “;10: "P:

3158 LPRINT ROUMG L C9@-D)%A%N-38, R-2)

3182 S=UiK=U 5162 IF D{Z=1;»=8 THEWN 8223 ELSE ®=0-lx

3172 NOXT ] ; y

318D I PRINT “B3. 5 s M. “1-BRCZ+13:G0T0 : B178 K=ROUNDIX, ~23: LPRINT "D¥iK;*:2: "1
28 e —EY

4888 3070 23 : B188 LPRINT "H"3K: " %50, "P i ROUND{(X-03

2828 LPRINT CHR$(28;::H<$f Zr: 0B 3%, : _ ff*ﬁiﬁﬁ=ﬁ—2>
. ULBY: SL7: U087, YR, VB3, 27, TH2B § B18@ LPRINT "Livs YIK: .U -ZRE
" : =2+ LA H=m -kl

58iF S=@:T=9g:RETURN : B2E23 IF A8 THEY 5172

7288 ¥=-9E95:B=5C£3S : 8218 LPRINT "0A:2:8,-2", “Ii@:; "1 0, "R 1 ROY

7218 FOR i=: TC 2 ND (- OXE%N 38, 32

7822 IF DC1v>Y THEN Y=B© 8220 LPRINT “0@,8:%, " :-8%2-2; ") 98 "1 8%
7838 1F DCII<B THEN B=D{I) 27237 98: 27, "2, 8¢

JEad NEHT I 2238 RETURN

7856 1F ¥>=g THEN D(@3=Y ELSE
7868 IF 8>3 THEN D(Z+1)=@ ELSE D

7E76 RETURM in regard Lo inputting fine 38, 140, 240, 3010, 3060 and 8000, if one-

SERE EF SGMND{BIESGHD(Z+13<=8 THEN r=ABS key commands are used, spaces aqaautorwaucaJvrﬂade after the com-
DI@Y-DC2+13Y ELSE ! =D Bz IF fi<@ T mands and z whole line cannot be input because theirpufrangﬂ of 79
ch M=EESDIZ+13 characters is exceeded. Therefore, input each line after deleting extra
8218 IF M=<(8 THLON 28 3% R=INTLGTM:R=1 spaces by using the T key.
a°=

wamnla: CRINT B
8228 1F AXINT(M A, 75<I THEN 8=8%.5 Example: 30 RJ%PTABEE“ e

S R R X S o e é 30 PRINTTAB(2:. ...
B4 ir SGNDI{BFXSEMND{ZT+IM{E THEN M=INT( y
MoAR+2 ELSE NEINTIMA8I+E

8853 T=ABSINT(L(BI- A +SORD(SS
SPed FOR I=N T2 B STEF -1:IF
, =T%5B/N
serE T=C-
2888 LPRI

LimEXRT I

T NT "D8:d:33:8%, "0. 1 =18 NiU=8
BE3IE U=U+D: [F UXRLCIE Tr:h 8884
2188 I'F D{@x{=3 THEK Si5Z ELSE X=0
Z11E K=ROUNDC(H:-Z22:LPRINT "DV ik " 25 ViR
Pa—2
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PROGRAM LIBRARY

113 Datag irpat

Afier she P2ik caia
iterr is entered, the

mery disolay ausomati-
cally sopears, ———>
12! Slatm comrection
Afer the correction s
mada 1o itha iasi, the

maniz is displayed.

[2) Graph makirg

Bard grach is

arinted gut, ——>

Bar grapn 15

grintes cul, ————————
Datermine whether

2 limg graph is over

writtens onthebar ——
grapi or net.

Lima grapn is —————
printed out.

[53] Data cutpust.

Umaza are orinied oul———

Sep ey operation Display
E s ———— DATA ————
— tlinpul 2 Coract
i3 Graph 4L END
% . Print Data
;1S Dl 1= —
{RETURM: - END
2112 L 9f 2= _
2 s= g
& Dl i}=1200
1200 = T . \
3 " AShift RETURM (Previous data}
TRETUAN [Mext datal
{3 1 : Band
21 Bar
4 3 Lime
4 MERU
D {afrer the grepn is ouiput,
the menu is displayed.;
= {After the graph is nu};l}h
= the menu is d&soiayed.;
® ] Overwr:te on tng Bar
(= Gragh T /%
: r ot hois output,
] or (8 {After the graph is ou
o the menu is disgplayed.)
ne e are ouiput,
i5 - {Attar the da:a are oul|
6 & the menu is displayed. )
7 |
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WORLD STANDARD TIME

This program indicates the difference between the Greenwich

i Sin o t1 . b ~ b g standard
time and the time in a specified place on the globe.

1
This program applies the orinciple of character string. |1t stores the
combination of DATA and READ statements in a character varianie by
the FOR ~ NEXT statement.

Tnere are four types of character variables: fixed character variable,

registered character variable, fixed-leagth character array varizble, and
fefins
uEIFP

ned-length character array variable. The program uses the first three
wpes of character variables.

When the program is executed, it first outputs a message, then seguen-
tiatly cutputs the time differences and place names stored in 2 character
array. Press the ﬂ@v wien “"NEXT™ is displaved on the screen. After
all the data has Ceen output, you are requested to enter a piace name.
Cnter the place name, and the program displays “ABOVE OK {Y/N]? »
If the input data is correct, press the Tkey. If you wish to correct the
input data, press theWikey. If the place name entered has nat been
stored, “NOT FOUND” is displayed and the program requests to re-
enter another place name. When the place name entered is correct, the
time difference between Greenwich ané that piace is displaved, and a
request far inpue is made zgain.

Note that this program simply displays data as it is. By using the ap-
propriate funciions, suck as VAL and STRS, it wifl be possizle, for
example, to enter the Japan time to cause the time in another place to
be displayed. |ust try,

Also note that the program has an endless loop formed by the GOTO

statement. Therefore press the B® key when terminating the prograr
execution,
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6-1 PB-700 COMMAND TABLE

B-1-1

‘1 Arithmetic operators

Dperational Symbois

Hame General format i PB.700 format Wazning Priority
Pawer x¥ WAy i ; . P
. Multiplicatian Xwl Wy ) 5
Division x:y %P 5
Remaindsr xew=12 % MSDY ¥ e mw-seﬁ 3, v 3
Addition Xy XY | sdd ¥ w0 Y. .
Subtraction Xy X =¥ | Subract ¥ fom X, 4
| Assignment X=y+5 X=Y+5 Assign ¥ £ 5o X, 5

2 Relational operators [conditional expeessions}

General format PB-700 format Meaning
=¥ K= :
rE XY, K><Y ¥ s not e
XLF KLY 05 sm HETR P
x>y K=Y ¥ is gregier than Y.
Xs¥ PX<EY, XY ¥ s smatler shan, of equel 1o,V
] X2y P 4 .

6-1-2 Special Character

f

T
! PR-700 format

Genaral format : :
Xx10¥ ; ¥EY © Exponent ertry |
PN powesr of 18

=i 10, or greater tharn, 18 or sma®

o

g-f PE-FOG COMMAND TABLE

8-1-23  Buiit-in Functions

7 T T T
: Nams jGeneral {format|  PB-FO0 format | Msaning/remarks Page |
L sinx SIN X the sinz of X (—B4DE < X | 222 -
f dol |
Trigonometric ! cosx COS X ! ooz
functions i
tanx TAMN K i Z26
. sin iy AGN X P
inversa : cog iy ACS ¥ o
frigonometric : il
; functions ten'x ¢ ATN X 227
i Logarithmic | log x LOG X ?
! functions I x LGT X 230
% ?..xpcrpen:ia[ ox EXP X "X power of reterg legarishm
| functians - _base gl ) i 233 !
! X X ~¥ ¥ power of X :
: Square raat i 808 X Gi 224
| Ahsalute x4 LBS X
L oyalue 235
T X
! 237
Fractign i FRALC X
238
_ i
. Cireufar w o
" constant
245
i RNG :
. 245 i
8GN X i
| 241
; i
- Raunding CORDUND N, Y) | Rouadsupor ¢
i I i 16Y pesition 243
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8-7-4 Character Functions

Hse

Command |

Example

Mesning

Fege

Gives desimal
cade of first .
@ne character,

ASC

Bives one
charactar in
the character
cade.

CHR S

248

Canveris
rumerat in
2 charzcter
string 1o
numericat
valua,

WAL

A=Al (X5

Converis nu-
merical value
to character
stving.

. STRS

Fetches speci- ;
fied number !
af characters
from left of
characier
Stfing.

LEFT &

CS= LEFTS
(X3, 3

Fetches speci- -
fied numhgr
of characters
frem right of
cheracter
string.

RIGHT &

Fetches spaci- -
fied number
of characters.

MiD S

268

Lounts the
number of
characters in
a charzeter
string.

inputs ane
character
from the
kaybaard.

iNKEY S

—3t0—

B-1 PB-700 cOMMAND TABLE

6-1-5 Other Functions

Lise Commeand , Exampls
Chacks 200 D POINT TR, 28
whetker @ :

dot on the
screen i3 on
ar off.

Movescursor | TAB PRINT TAB{T@Y
by specified .
number of :
positians, : i

Specifies LsING
ouwipilt
format.

6-1-8 Manual Commands

Usa | Command | Example Page
Bes:mes CCORT CCONT
grogram :
axecuiion, : 1%
Deletes . DELETE | DELETE 58
BT e 1 ! - -
; PTOIrAm : ! DELETE 36—
138
Modifies | EDIT EDIT
Rrogtam.
: EDIT 30 bl
Lists TLisT . LIST ’
grogram. ;
I LIST 59
CLIST 39—
LiST — 52 143
i
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%]
X
B
i
4]
&
i}
i
N
m
X
m
%
Im
o
T
m
B
1=
i

g-1 PEFOG CORMEZA

T : : " 7 :
sz ! Commang Exampie Adzaning Page Use Command Example ; Msaning { Peae |
- ——— — Protects PASS © PASS “KEYT . _
Prints i LEIST LLigE ¢ program. 55
Bragracm, I : ,
i TETE Specifies a i PRCG CPROGZ ;
I LiiST 53 IrOQTET Ares. 357
| LLIST 36— Siarts RUN Run
; LLIST - 53 245 2rogram
gxection. <53
LLIST 28 — 58 RUN 103 :
LLIST ALL
: CUisT v Sinresipra' SANE SAWE
EmEat gramsio a ;
Resds LOAD cassatie tage.
progeam ; ; SAVE AEL
: from cassatia
' tape to ths i
i PB-780. . ,
! ; i SAVE, A 152
|
! LCAD ALL ' SAVE ARCH
; : $AVE
LOAD ALL ; : s
e name'’ i
: :
i Displays SYSTEM : '
LoAD. A 5 148 status of ; 183
: for BFIGraiT aress. :
=iy Checks VERIFY
LoAD il programs
et : stared on a 63
B cassatte tepe.
EOAD M
§-1-7 Program Commands
Use | Command Example Meaning Fage :
Srzezifies CANGLE
Erases znale unie. ; ”
arogram. 153 ANGLE 164
NEW ALL P : ANGLE 2 '
: Generates . BEge® ! BEE#
buzzer selnd. BEEF O
) 165
BEEP 1
—3t2- 349




CHAPTER &

REFEREMNCE

MATERIAL

S-7 PR 004

I
Command !

Clears display

Use Command Example Meaning Pope
Seads and CHAM CHAI
e}f Ecu:ies <88
pregram. CHaIN “XYZ™
Clzars . CLEAR CLEAR 168
variablas.
cis

scre2n

Stoares data,

2aTA1,2,3

Dzclares
ATTEY.

G 2

Drraws paint

oRaw @, 8l

;Is_nei straight CRAW 175
e {1, 8!
Erases point CRAWC DRAWC (3, &)
and <traight
fire. v 175
i DRAWC
I f,e (5. 18!
Terminates : ENDG i EMD _
| program ! i 78
i executior. I I
Deletes arrzy | ERASE ERASE A %79
FiEME. :
Loop CEOR | FOR |=5
irenaat]. TQ i Taza
: STEP S5TEP Q.5 enting the v 180
? | v BHfram 5 ug i 20,

MNEXT | I

Use i Example hieaning Page
Reads GET GET A
variahle dzts
from cassetts = 5
e GET
MAX" B
Jumps to GOsiR GOSUEB igd
subroutine. GOSUE 88
PROG 2
Ernd of HETURAN RETURRM 4
subrouting. 188
Unzonditiensi . G070 GOTS oes
Rmp. : GOTD 192
PROG S
Conditioral IF [F 1>49
jump. THEN ~ THEM DA 154
ELSE -~ ELSEBRD
Data input HNPUT
from
kaybazrd, TNPUT
CNAME", TS 167
iMPLT
UMAMET US
Assigns data LET A=B
to variakle, 203
Sascifies LOCATE 2,3 RIS F2 1 :
cursor D234
position. i
Cisplays PRINT T, D n i
data. i
PRINT C:D Displays the values of Card 3 s i 285
SLACTES5C,
Prinis data. LPRIMNT LFRINT Z, D ;
CLPEINTCD 209
Starss PUT CPUT A ;
vaziahle data i I
zspiasse tte PUT £10
e "OATA™ &
Reads stored HEAD READ X
deta. 212
Comment. BEY FEN ®x%= i 217

—¥4-
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0

HAFTER & REFERENCE MATERIAL

¢

Error message

Centent of error H C

Use Command Erxample Meaning Pqe—l
- :

Changss RESTORE | BESTLRE
ssquence of H
exacutian :

cFDATA : — T
statsments. RESTORE 1@

: BS errar ;& The Sf_ib arips of
! {Bad Subseript] |

.
orrestive measure :
7 3 t ek L

212

Haits pragram | STOP ¢ §TOP 318

BXECUTiOn.

Traces
program i : -
exgcutian, I

220

Aeizasas - TROFF TROFF Seizases THOMN moos, ! i BY error [ A overflow of
tracing of

i i
: | 320 I | {Buffer oWerilowl ' buffer gocurred,
program- ; ! i

execuition, | ! .

: : | : DA error
[DAta errort

zck the refztion between tha
H,HD a3 D.qT,a. stater
Cregiad i statemen; e

. OB grrar ﬁ.
[Duplicate
Befinition? |

i
|

- FC error
{illegal Functier ;
Catl f

i

~316 —317 -



Error messegs

Corrective measure

7O zzror
INEXT without
FoOr}

53 errsr
[BRETURN
witholrt CoSubj

MA error
MAthematical
erecet

N errcr
iMesting
Quarflowe:

W& errar
idevice Moz
Raady]

OM error

i0ut of Memory! |

OV ercor

1OV arflow error;

P& error

. PRotected error)

Error message

Content of error

EW errvor

iR=2ad Write error)

_ BN error
8y Mtax error]

i 80 ersor

. i8tack Over srrart

stack of namearical value

B eus

82 ERRGA MESSAGE TABLE

-——

Corrective measure

in .-ahl-h ar: crrcr “as
aczaired and correct ihe

chazc-

BT errer
: 18 Tring arecr;

™ errar
 (Type
Missmateh;

characier variahes,

SUL errer
{ndefined Line
numhear)
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CHAPTER &

REFERENMNCE IFATERIAL

Error message

Cantent of error

Carreciive measing

i UV error
© lindefined

Werighis}

' e AR array
daclaring it oy 172 Dikd o

C® A undefinag varizhie w

T A osubsoript oF an

excoeds the range so3

WA error
© W Ariable error;

—320~

§3 CHARACTER CODE TABLE

128

!'| 65

129 |

" BB

136

B7

131

160
181
162

as

101 |

BlY 8RR e

g | aBl o |k

T

102

7

103

~r

6+

224 1 —
225 | |

237 5

228

229

230

231

S

72

104

Tl | k@ Q| D O W

200

232

.
—
-y

73

]

165 | §

i

NI I

233

] 42 |=| 4

moololo oo bWk -0

126

158 . -

254 B

A

BE

c
b 4
E :,k
F ‘
G W
A &
X 137 F =
cJi 06 138 170 267 | 234 @
boes 43 1+ 75 K] 107 |k | 138 17] 203 £ 235 &
o 44 [, ] T8 IL{ 108 1! 140 2. 204 7| 2% @
13l 45 (=] 77 M908 [m| 141 B 173 2| 205 ~| 237 IO
160§ 46,1 78 N1 |n] 142 178 2l205 |23 -~
15 47 17| 79 0} 11t [0y 143 1178 | 207 1= 239 I
18 8 10] 80 :Pi112 ip| 144 L 176 —| 208 2! 240 ¥
17 5] 49 (1| 81 Qi113 (g 146 —{ 177 71208 & 241 P
18 5 5012 82 iRI14  rl 186 1178 4 210 4] 242 &
18 1 51:37 83:.SI15 s| 147 H{ 179221t ®; 243 B
20 | 52 (4] B4 TG it] 14871180 ! 212 4| 244 B
.21 53 |5 85 Ul 117 w148 —| 181 7| 213 2| 245 B
2 Lk 546 8 vili8 v| 150 182 #2014 3|26 %
23 mwl 55 (7| ST wi1glw! 1517 I} 183 #1215 T 247 B
24 ;] 55 |8 8 %; 120 x 182 184 o] 26 1y 248 |F
25 | 579 89 Y121 |v| 153 51185 4| 27 | 248 B
26 58 1.1 80°Z1122 1z 1584 L{ 186 ;2! 218 L] 250 IE
270 1 osal; ! er i f123 i Es 2|17 ] 219 lm 251 (&7
78 o3 60 (<) 92 ¥l 124 |56 | 188|220 7! %2 in
23 2o B1 =] 93 . 1125 157 ~ | 189 'R 221 253 (A
94! ~— -‘E w o

95:. 1

D = 62 >
31 o 837

127

159 -

18t

v

&

255

—321—
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B Type
PB-700

& Fundamental calcuiation functions

Megative numbers, exponentials, parenthetical addition/ fsubtractionfmuitiplication;

division (with priority sequence judgement function — true aigebraic logic).
2Built-in functions

Trigonometric/invarse  trigonometric  functions {angle uniis — degreefradian,

gradient}, logarithmic/exponential functions, sguare roots, POWETS, CanVersion to

integer, celetion of integer portion, zhsolute value, symbalization, rounding,
random nambers, T

3 Function digit capacity
input rangs

Suiput accuracy
x| < S440° {30 7rad, 6000 gra)

:mx Cosx, Lar-x 10th digit +1

sin” x oot iy lri<1 NOTE. —
tan Ly |x| <10 However, !hehuutput ?ir. ——
curacy may change when .
|gc:|rgx, Inx ;—22}3{} 2535 gTﬁdﬁ -.‘:atgruiaziui is per- : Y
= i formed in the following
v x =20 ! range. T
#¥ {(x Tyl Whenx <0, v is ¢ DEG: Xt =90{2, ) -
a naturzl number. . RAD:Ixi==/2 (Znq}
GRAD: bl = 100 {211 |
iz is an integer.}

e Commants
CONT, DELETE, EDIT, LI5T, LLIST, LOAD, NEW, PASS, PROG, RUN, SAVE,
S“r’STEf'wr< TROFF TRON, WERIFY.

ANGLE, BEEP, CHA;& CLEAR, CLS, DATA, DIM, DRAW, DRAWC, END,
ERASE, FOR-TO-STEP, NEXT, GET, GOSUB, COTO IF-THEN-ELSE, INPLT,
LET, LOCATE, LPRINT, PRINT, PUT . READ, RE’H RE::TORE, RETURN, STOP,

8 Character functions
ASC, CHRS, LEFTS, LEMN, MIDS, RIGHTS, STRS, WAL,

& Other functions
INKEYS, POINT, TAB, USING.

E Caicuiation rangs
2T x 107% ~ 49 499550933
flnternal cafculzsion uses

#PFrogram system
Stored program system

# Program language
BASIC

—322 -

affiemory capacity for programs
Standard 4K bytes, expandzble up to 16K byies.

Wi umber of program areas
Maximum 10 (P8 — P9}

affumber of stacks

Subroutine T2 levels
FOR-MEXT inop £ levels
BNumerical values 8 lavels
Operators Oievels

#Display sysiem .
Eiguid crystal display {20 digits x 4 iines)
| Display elements .
32 = 160 dots (20 x 4 characiers)

B Display contents
10 digit mantissa + 2 Gigit exponent

& Main compoient
L5i

BEPovrer consumpiion
0.3

= Power source
Mair: 4 AA size batteries, . )
Sub (for RAM backunj: 1 ithium battery {CRI1220],

@ Battery life ) . o
Matn: Approximately 100 hours orn tvpe SUM-3 (continuous operation
Sub:  (see paga 121,

B Auto power off
Power 15 automaticaliy 2

rned off approximately & minutes after last operation,

® Ambisnt ;emperature range
0L 1o 40°C 132°F 15 1055 F;

B Jimensions o o
23mmH x 200mmW x 883mmD (5 Hx 75 W x 3470
aWeight
3i5¢ 7 aziing




AUt aciwer of f

B

Backup battary
Base of & natur
FASIC

B com:mand

3EEP

on methods

Caiculation precision

Caiculation pricrity sequence

CAPS

-

ol

°

o

Characier cocrdingies
Character micde st
Characier ragis i wariabls

Characier soring |
Chgracter variahle
CHAS

CLEAR

CLS

Colon 2]

Mgt spesitication

Y

~a

n
|

(441

[ O /)
m 0

Ll
o

Cormment staement

Cammon logarith:r:
Canditinnal exprassion
Cor
CoMT
Control variablas
cos

D

AT A

2 command

Dabug

OEGHREE

SELETE

Ceiail flowcharts

IR

Dimension

Cirect mode

Dsplay cantrast cantral
Tisplay of number of digits
Cot

Doi pattern

J2RAW

DFAWC

m m m m

m
L
T

M

= command
Fila farmats
File ramsz

Simal vatue

—324-

41
232

42,123, 194

94
136

73
225

- W3
451

Pt
o
I
Y

E=
()
=)

Fixed variables
Flowecnart

FOR~TO~ETE
Formeat cheran

FAAC

0

[}

command

0o
£89°
o o
[vn)

o o

ADIENT

rephic coordiraias

[H]

Gragnic madz scacitication

| comenand

jE~THEMN~ELS

m

incremant
initalizstion
iNKEYS
INPUT

INT

Iruarse wrigonomatnic

L commans

rm

1%

LEN
.

— - -
&y mom
—

C
w
et

il LLIST
a2 LOAD
189 LOCATE
87 LOG
733 Logic Tlowcharts
ioop
LPRINT
e
185 M
184 Wigin powar soures

Wain program

224 wlain rovting

W command

23,55
[+
Matu gt lcodrithm
109 ;
M comand
42 194 -
) mMesting
T8O s
B
&0, &4 T
82
358,417,167
237

B
E=3

[de)
)

117 J command

257

251

2oz P

230 PASS

145 PASS commmand ralezse
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INDEX

188

1:5

51
js1H]

4]

r—
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INDEX

Passward 151, 1RE Sik 222
? pommiand 12 Single-precisicn 23,54
Pl 245 s08 2249
] Sguars root 225
Ploster-printer with casseis2 STOP a2
intz-face {FA-3OF 86 STRS 255
FAINT 27, 193, 21 Seorouiing 65, 788
PRINT 38.43,205  gwsTEM 52, 162
PRCG 157
Progrem 3%
Frogram e difoation & 48 J6E
AT 210 228
105
Q a1
2 commans P24 F90)
pratl]
R 253
RAD| &0 14, 224 Two-cimensiarnal armey &1
RAM espansicn pEck 14
Rardom rurmber 245 U
F commerd 128 Uncorditiona iump 192
READ 212 ysiNG £5, 267
25,1398
23 vV
REM 27 . 52
RESTORE 212 VERIFY 153
RETURM 128
Heiurn «ay 15, 34 X
RIGRTS 258 o
BND 248 K commard fs]
RO D ZE3
o=y 155 Y
T o Y eoTerard 123
S z
SEVE 152 £ cammand 123
S command 122
Soreen dispigy Sorirct £5
Semicelan |01} 41,43
HERY] 24
Shift moda i9



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

