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(_Prior to Operation )

The PC4 is a handy personal computer, excellent for those who are beginning to learn
about computers.

With the PC-4, you can enter the world of computers and start programming using
BASIC language

This computer is delivered to you through our strict testing process, high-level
electronics technology and rigid quality control.

In order to ensure the longewity of the computer, please be sure to note the following
precautions,

m Use Precautions

® Since the computer 1s constructed using precision electronics parts, never attempt to
take it apart. Also, do not subject the computer to shock such as throwing or drop-
ping it and avoid extreme temperature variations. Be especially careful to avoid high
temperature locations where there is also high humidity or a lot of dust. However,
if the ambient temperature is too low, the display response speed may be slow or
there may be no display. When normal temperature conditions are resumed. the
computer will operate normally

® Do not attempt to connect any equipment to the adapter socket other than our
exclusive optional equipment

® While the computer is operating, a ""—" (dash) will be displayed. At this time, key
operation will be inetfective except for one section. Therefore, always be sure to
press the keys while confirming the display

® Be sure to replace the batteries every 2 years regardless of the amount of use.
Worn out batteries may leak and cause a malfunction. Therefore, never leave old
batteries inside the computer

® To keep the computer clean, wipe off the surface with a soft, dry cloth or one
which has been moistened with a neutral detergent.

® In case of a malfunction, contact the Radio Shack store where it was purchased
® Prior to seeking service, please read this manual again and check the power supply

as well as the program. Also, an operational error may be the cause of an apparent
malfunction
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Supply and Battery Repl .
u Power SuP gos two i1 patteries CR2032 Cat. 0.23:]62? b
o UUBS‘ is weak, even when the contrast con\r9| IS adjusteq for fsum;v‘v
e o (1es should be replaced at the earliest oPPortunyyy, Wim,,

- | the patte
refer 1o page mcﬁ e batteries every 72 years.

ge sure [0 MeP
Scrowg

o How to Replace the Batteries |
er switch off, loosen the two

(1) After turning the pOw
d then remove the rear panel. ‘

screws on the back an

ALL RESET pyy,,
(2)While pressing on @A) , shde the battery compart- —
' e — ———
ment lid in the direction of the arrow and remove it - g @

(3) Remaove the old batteries.
(This will be easier if you tap the unit lightty  — —
with the battery compartment facing down.)

(4) Using a dry cloth, wi
- wipe off the new batteries and
msert them with the & (positive) side facing up.

(5)Slde the batter
Y compartment lid ¢
Aressing down on the batteries. eed wihile

(B) Replace the
= N rear panel
Atter turning the . ond ughten the SCrevE

power switch on
RESET button With a pointeqd Obiect' press the ALL

L] &:s

e e D
=VEr throw the of s

 Might expinde, d batteries into a fire. This is very dangerous as they

th batterjes.
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Chapter 1
Name and Operation of Each Section
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Adapter connector (6) Display contrast control
Display window (7) Calculation instruction keys
3) Shift key (8) Execute key
4) Power switch (9) Numerical keys and decimal point key
Mode key 10 Alphabet keys

[1-1 Name of Each Section e |
Each key has 1 or 2 operations. The operations can be divided by using the Shift Out
mode, whereby the keys are pressed directly, and the Shift In mode, whereby keys are
pressed after pressing the (SHIFT) Key.

Example:

gosuB — Shift In mode

‘ A I——~ Shift Qut mode




(ne Shift 0ut mod?

g () (2 (5]
guEEOYNDMOE
5D EEDE 0
INENENHHEEE

Kay operation in

Ky operation in the Shift In mode

ACK( TR

g (&) (2] (5] &&&ﬁ
SODDoDDDhs S
ESESES I L e i g 2, p2 s
ES eSS T = 1 o, o (e

o In the Shift In mode, tha alphabet k
| , eys become one-k
numerical keys become program area designation keys T PR i
* In sddition, using the Extensi
while in the Shift (n moda r

Key that is pressed |
miGele s . i

on Mode (press @@() and “EXT" shows on display)
esults in special symbols displayed

case lgt i i
used while in the Shify Ouel ::;:1:’” be displayed, however, if the Extension

8hitt 1 mode using the extansion mode
o N
T e o e
[ Y ('
TTTPRRPe &
»

(= ¥ -
t modg using the 8xtension mode

‘Ilm@@m@m@m
D DmEEE

'v———'7

(5])w=r shift Key (8ymbolized by hereafter)

If this key is pressed, the Shift In mode is selected (* (8] is displayed) and the Snift In

functions on the keyboard can be used. Do not confuse [B) (red key) with the regular
(&) (letter “S").

Mode Key

This is pressed in conjunction with [ and @) through Keys to desigriate the
computer’s condition or angular unit in advance,

= “EXT" is displayed. The Extension mode is designated and lower-case
letters or special symbols can be used, depending on whether the Shift In
or Shift Out mode has been previously selected. To release the Exten-
sion mode press () again.

(0] 1<) [ “RUN" is displayed. Manual calculation and program execution can be
performed,

] “WRT" is displayed. Program write-in and checking/editing can be per-
formed,

v “TR” |5 displayed. Execution trace can be performed. (See page 43 for
details.)

------- “TR" disappears from display, This mode disables the execution trace
function( ).

=) “DEG” is displayed. The angular unit will be designated as “degree”

E)(E) - “RAD" is displayed. The angular unit will be designated as “radian®,

(] (=1 “GRA" is displayed. The angular unit will be designated as "gradient”

B=)(Z] ... “PRT" is displayed. If a printer is connected, printout can be performed.

f=)(E) - “PRT" disappears from display. This mode disables the printout function
(&=(2) ).

Cursor Keys

Press to move the cursor left or right. If pressed once, the cursor moves one character

space. If held down, the cursor continues 10 maove in the direction of the arrow on the
cursor key.

g8 Al Clear/ON Key

® Press to clear the entire display,

® |f pressed during program execution, program execution will stap.

¢ When an error message is displayed, press to clear the error message display

® When auto power off is in operation (automatic energy saving function, refer 1o page
11), and the display is off, press to turn power back on.

NS
lLZl Delete/Insert Key

® Deletes one character at the pasition of the blinking cursor,
& In the Shift In mode, press 1o apen up one character space for character insertion,

-5~
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stop Key ) o |
@ during progra™ execution. sTOP" will be displayed and Program exery,
|f pressed dur! .
mr?smp at the end of thé ling. ) |
During execution
area number and the |

-~
Execute Key
ead of “=" when the result of a manual calculation is requireq

o Press @ inS ; .
e In the “WRT" mode, when writing in 2 program, press to write (store) each
the computer. |f this key 15 not pressed, nothing will be written in.

. . - R
e While 3 line of @ program is displayed, press to display the previous line
o In the “RUN" mode, press for data input during program execution or 1o con
program execution while “STOP" is displayed. tinys

STOP" on the display, this key displays the prg
- P10gran,

ine numbers.

I|ne in

Answer Key

In manual calculations, press (answer) to recall the previous calculation resy|;
é Exponent/Pi Key

When inputting exponential values, press (€] after inputting the mantissa portion.
Example: 2.56x 10 ~ @OEBEEE@

" The exponential portion m i
occur. ay be a maximum of 299. If this is exceeded, an error will

[% Equal Key/Comparison Key

® Press (=] when .
using 3 sub i .
-y stitution statement or for comparison when using an IF

® In the Shift In m
ode, press & for comparison when using an |F statement.

P7 P8 P3N i
8 u
merical Keys/Program Number Keys
PS P8 ® Prpgg ‘ i
& Fres v;hen INputting numerical values into the computer. Riesil
"o " lhe gt::lon of the decimal point
e Shift In m :
' o e i oadi; through @] become the program n'umbef
5 . ?rhogram ] nd, when a program has been written in. 1"
e oo Key is i [
2 required. pressed in the Shift In mode when a power (¥')
G8ngn
Cal i
S culation Instruction Keys/Comparison Keys
orm i
ol Ing eddition, subtractj iplicati
|+ I umcl"’\;s ion, multiplication and division, press the it
. Or multiplication (corre:
. i Shi?r dwvision (correspang SDOn_ds to "x").
ment UIn mode, use thesg im ?2' :
€¥s for comparison of a judgment In an -
-6—
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AEDOEHUEML

KM ENMES

Alphabet Keys/One-Key Command Keys/Character Keys
e When writing in a program in the Shift Out mode, alphabetical characters are dis-

played. Press the Key when a space is required.
® E~@Keys: In the Shift In mode, the characters written on the panel above the

keys are displayed.
* A ~(@Keys: In the Shift In mode, the one-key commands which are written on the

panel above the keys are displayed.



s C Y\ TR PRT STOP
' RUN RA
EXT§EVRT DEGRADGRA 1 1 _
g EEn s
li '-l l: o E: =.- =.. '—= Iu-g
L I i P i d i HIE
U ) 4 w3 m [ -] [11:3]

The aisplay shows the calculation value or result. A character may take y
on the display compased of § horizontal and 7 vertical dots. A maximum o
tons are avarlable for display of numbers or characters. (Zero is displayed 3
ever 1t 3 formula or statement exceeds 12 positions, the numbers or cha
move 10 the left —a maximum of 62 characters can be input.

The blinking cursor 1s displayed unul 55 characters have been input. From the 56
cnaracter on, a3 blinking ** 1" will be displayed instead. "
A &-posinion numerical display on the upper portion of the display indicates the numh
Qf steps remaining .
In addition a “=" (dash) will he displ i

P il e displayed to the right of the 4-position numerics|
Also. in the Shift In mode, abbreviations for an
and "GRA" will be displayed. Similarly, "RUN"’

“TR" (TR mode), "PRT" (PRT mode), and *
Current mode of operation

P an areg
f12 pos,
s@ ) HO‘.'J
racters vy

gular units such as “DEG", "RAD"
(RUN mode), “WRT" (WRT model
STOP” will be displayed 1o indicate the

® Alphabet display example

Chapter 2

Prior to Calculating

—_— =

[ 21 Contrast Adjustment =~ = ©

To adjust the display contrast, use the control located on the right side of the computer
B == | ) oy PR oy (SR | jmosnn (S e |

4

Turn in the direction of the arrow to increase contrast. Turn in the opposite direction
to reduce contrast

T

[2-2 RAM Expansion Pack (optionall |

The PC4 comes with a standard RAM area of 544 possible steps and 26 memories
However, this can be increased to a maximum of 1,568 possible steps and 222 memories
with the optional RAM Expansion Pack (Cat. No. 26-3653A). This expanded RAM area
can be used the same as the standard area, besides permitting step number increase and
memory expansion (Refer to page 10)

e How to install the RAM Expansion Pack

Note: The internal circuitry of the RAM Expansion Pack may be damaged by static
electricity. Therefore, before handling the pack, ground yourself to discharge
any static electricity by touching a metallic object such as a doorknob

(procedure)
(1) Turn the power switch off. =

Yy =

P P
(2) Loosen the two screws on the back and |/ an‘,- I

remove the rear panel, —a ‘[

- PCBH pad portion



the socket on the

& Into
(3) Insert the P2 Iide the clasp into @

computer bodY i 8 Memory expansion is performed in units of 1 using a DEFM command.

locked position .
* Never touch the connector pasEor of the Example:
R::I ;wdt or the PCB pad portion of the Expand by 30 and make 56.
computer body.- .
s Operation:
(2) Replace the rear panel and tghten the Select the RUN mode (press @@ ) or the WRT mode (press =T ).
SCTEWS. ‘
| DEFM 30 | %% *xVAR: 56
— |

e After installing or removing the RAM pack, be sure to turn the power on | * DEFM can be input by pressing (0) (€] (5] (™) or by pressing lf!
and press the ALL RESET button with a pointed object. *

i If the ALL F\‘ESE"[ buttop is not pressed, the memory contents may be A DEFM command is also used 1o confirm the number of memories which are currently
| cnanged or 2 meaningless display may be shown. designated.

Do not sllow the connector portion of the pack or the PCB pad portion

of_the computer body to become dusty or dirty, and avoid getting finger-
prints an them as this will cause poor contact

Be sure to place the removed pack in i i
_ ) ts case and store in a location where it
15 not subject ta dust or dirt. l

Example:
A total of 56 memories are designated.

input DEFM @B | %% *VAR: 56

The DEFM command can also be written in a program.
Use it on the first line of a program.

® |f a designation is attempted when a large number of program steps are already in
use, ERR 1 appears on the display to indicate there is an insufficient number of
available steps and to protect the existing program. (ERR 1 .__. insufficient number

There are normall
%4 The Max

\ 2 . .
/ 26 memory units (variables). The number of steps at this time is

‘MUm number of standar

sion Pack, the nymper ¢ ; d memory units is 94, Using the RAM Expan of steps)
0N, program steps = 01 memory units can be expanded to 222. For memory expin e The exclusive character variable ($) is not counted when designating since it is @
are converted tg memory using 8 steps per mer'nory special memory
Number :
Memory U(rJ\fits . Number of Program Steps
|l % r—Mﬂ Expanded
| 55 1568 , . e s
L;m_,\%\d 538 1560 | This 1s an automatic energy-saving function which prevents power consumption when
fuﬁ.\zﬂ\_\h‘w— ‘, you forget to turn off the power switch. Approximately 7 minutes after the last key
T “ 1552 operation (except during program execution), power will go off automatically
— 48 D e S : Power can be resumed by pressing the B8 Key or turning the power switch off and then
3% 1408 on again
D — : : * Even if power is turned off, memory contents and program contents will not be
— — g { , :
! -~ ‘“k 5 — erased However, angular unit designations and mode designations ("WRT"", “TR",
. S | | 1024 “PRT”, etc.) will be erased.
| — : :
[ —N D E—
*-\-;H\\_:‘\“““\;\_ 176
| - <2_22 *\[.\ﬂ_ v
Tl 0 | —11-
=10-
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Chapter 3
How to Calculate

Manual calculation and program calculation are performed in the "RUN" mode (Press
&) @) and RUN will be displayed.)

“DEG", “RAD” and "GRA", only apply to angular units and their display has no
effect for a calculation which has nothing to do with angular units.

[ 3 Calculation Pr

y Sequence (True Algebraic Logic)

The PC-4 has a built-in Calculation Priority Seguence and will perform calculations
based on that sequence.
The Calculation Priority Sequence 1s determined as follows

(D Functions (SIN, COS, TAN, etc.)
(2) Power

@? Multiplication and division (% and /)
(4) Addition and subtraction (+and —)

Example: (In DEG mode)
24 3%SIN (17+13) t 2=275

@
z _
@ 4
@
®
['3-2 Input/Output and Operation Number of Positions ]

The PC 4 can sustain 12 input positions for the mantissa portion and 2 positions for the

exponential portion. Internal operations are also performed using 12 positions for the

mantissa portion and 2 positions for the exponential portion, The range extends from 1 x

107" 10 +9.99999999999 x 10°*° and 0,

The number of output positions i1s 10 for the mantissa portion and 2 for the expanential

portion. However, If an exponential partion is attached, the mantissa portion will be 8

positions

* For function results, when the number of display positions (12 positions) s ex
ceeded, up to 12 poasitions will be displayed, including @ and the decimal paint



——'

. [
e . 105870 |
(110 <7212 @ 14285.714,,

- ee—0 7142857 1E5@7@14285@ o, .
(1 x10t) =7~ 14285=0 19-71423s;
 resuit exceeds 10'° (10.000.000,000) or goes below 10-3

U r=lculalio . .
ihen the GO od using an exponenhal display. [O‘Oml

(1 1s automaticaiy d.splay

Example:

TusaTR0 10=12345678%00 123456789083 100 1.234567g 10
;

(=1 23456789 10™) Exponentia|
(F1 3’?‘1
* Tre exponzntal portion s displayed along with an exponential sign followin he
mantisss portian T

——

) 234 10000=0 0001234 1.2341210000@ |1.234r 04

(=1234x10°°) ‘

| 33 How to Perform Fundamental Calculations e

(1) Calculation symbols and function commands |

Calouls

=ituition symools used in BASIC include the "+ and "'—"'
rQ suDlrattion,. Howewer
mstesd of “x " ang =
Example:

b
2+3

. : signs used for additicn
for multiplication and division, **% " and /" are usd

E—‘Cdxs—i-‘? becomes 2+3-4%5/6
‘Luistion functions avaiiable with the PC4 are as follo

Fumﬁon Nm

The
WS

v Form
'TigNoMmETrc function
sn X SIN -z
cos x LR
lan x
Invers o, o
Tigonometr e function )
sm' X
ASN x
cos ' x ACS x
-1
SQUBIE rooy i j e
E Xponentg| § unclion - xp %
Natirg| logar ithm ) .
In
Commgn logarithm ) oo x
10 integar © X N
INT
I INT x

—14-

A e

Delete the integer portion FRAC ¥ FRAC x
Change to absolute value | x| ABS 1
Symbolize positive number — 1 SGN x
0-+0
negative number ——1
Round of f (round off x at 10%) RND (r,y)*
Degrees Minutes Seconds (Sexagesimal =+ Decimal)  DEG (x, v, 2)°
Degmesjh;_T Tseconas
mnuies

Degrees Minutes Seconds (Decimal = Sexagesimal)  DMSS (x}*

Random number RAN #
* |n the case of RND, DEG and DMSS, the argument must be enclosed in parentheses.

(34 Callout of Previous Calculation Result

The result obtained by executing a manual calculation or program calculation is stored
until the next calculation is executed. This result can be displayed by pressing the fug

Key.

Example:
741 +852=1593
2431 - 1593 =838
Operation:
PENREED | 7414852
@ 1593
PEAEDE= 2431-1593_
| 838

Also, the numerical value which is displayed following a clculation can be used in the
next calculation just as 1t is.

Example:
25.3+13.9=39.2
39.2X 1.6=297.92

EEDEaNZTOEm 39,2
OZO& | 39.2%7.6 -
@ | 297.92




Error Mﬂ”ﬂgas

1ion statement do not conform to BAS|C oramm

pstitu :
the computer 13 exceeded, an error will occur during o aror the

I be displayed. The following error messages ars duspThona"i
ay%

Or

35

If the formula O su
calculation range of
an error message Wi
manual calculation

ERR2 (Syntax error)

ERR3 (Mathematical error)

The following error messages are displayed for program calculation.

(A syntax error has occurred on |ine 10 of

‘M@_ program PQ.)
1 ERR3 P2-30 (A mathematical error has occurred on line 39 of i

program P2.)

(Refer to page 69 for an explanation of error messages.)

* I the calculation result exceeds $9.99999999999 x 10**, an overflow will occur
&

an ERR 3 error message will be displayed. Also, if the result 1s less than 10« 19
an underflow will accur and the calculation result will become O

|36 Key Operation _

For manual cgl i
culation, as well as f i l
operation 1s performed as follows. = R At e Prodrem ten 1

(1) Aiphabetica Input

Example: Inpyr Agc
Operation: G — —
Il
E!Imp[': Inpuy SIN I’LB_C P
Operation: ,
: E0m )
l SIN_ B
¢ Numericy input - T
Example; |,
' put 123
Operatign;
e R
Example: oy, 96.3 L :
ation;
) )

—16—

e Symbol input

Example: Input $#?
— _
Operation: (o) s ) S Ty - - .
Example: Input @ ¥Q Eximnsion i
Operation: m(-].... (extension mode designation) L_"
Kl'f o o
=ZrETET l@¥qQ.-
mj(=].... (extension mode release) @¥yn _
® Input of numerical value with exponent
Example: Input 7 896 x 10'*
Operation: ZOEEEENE |7.896¢15_
Example: Input —2 369 x 107%
Operation: QECEEEDRAEE —-2.36 9:‘{& e B

(2) Changing Input Contents (Correction, Deletion and Insertion)

¢ Correction
Move the cursor to the location to be corrected using arrow keys ([S) and [2)); then

press the correct character, number or symbol

Example: Correct “A$" to ""B$" AS$_

Operation: Move the cursor two character positions 10 the left

©= A$

Press the [B) Key |B$
Example: Correct "LIST" to “RUN" ] LIST_ -
Operation: Move the cursor 4 character positions 1o
the left.
EREE | LIST
Press (RI[@WET or M6a) ; RUN _




e Deletion 10 the position to be deleted and press the fpa) Key. Each e o
character 1S deleted and the characters 10 the right moye o Doek
19 pfﬁsed one t Sn.an

1o the left
of the "'I"" characters from

Example: Deletr.:’ one
“SIIN SIIN_ \

Operation: Move the cursor 2 character positions to —
the left. -
@@ SIIN
Press ) LS—ILx_‘ j —
Vel ir " —“‘ﬁ\‘
Example: Delete "X, from “INPUT X, Y INPUT X,Y_
Operation: Move the cursor 3 positions to the left.
EEE INPUT 2(__\7*“&‘,
Press oa)oa) M S

® Insertion

Move the cursor to a position located just to the right of the character after which you

want 1o make an insertion. At that position, press @18 and one character space will
be opened up, Then press the desired character, number or symbol key.

Example: - Change “T=A$" 10 "T$=A$" T=A$
Operation: Move the cursor 3 ch ' o
aract
theilat, acter positions to
BE®E e
=, T=
Press 1%, and open up one charac. | 1= -
1er space. T =A$
Press g, T;=A$ —

E : . -
*ample: - Change “PRINT X' 10 “PRINTSINX"”. | PRINT X

Operation:
Move the cursor 1 character position to th

e left,

@ 7 e :
prow: g PRINT X i
o= PRINT _ X
Pfess@m i il e - KR -

= PRINT SINX

The above
a
fe methods for thanging INput contents

-18—

Chapter 4

Manual Calculation

[41_What Is Manual Calculation?

Manual calculations are not made automatically by storing calculation formulas as a
program.
Instead, the calculations are performed manually by substituting the calculation on the
right side of the numerical formula for the left side or by calling out the contents of the
variable.

[ 42 Operation Method for Manual Calculation i)

e Addition, subtraction, multiplication and division are performed by true algebraic
logic operations. B .8 (x), (+) and @D (=) are used respectively.
The @@ Key 15 used to obtain the calculation result.

Example: 12 +36—9%X5-4=3675
Operation:

0E +EE - e 5/ ) 12+36-9%5/4
36.75

e Calculations involving functions are performed in the same manner as a normal
formula. Data which may include addition, subtraction, multiplication and division
operations is written in following the function command.

Example: log 123=0 0899051114
Operation:

LOG 1.23 LOG1.23
@ 0.0899051114

In this manual, the frames around letters and numbers will be omitted.
Example: @DHUMEQEOE@ SN 15 63 8=

® When storing a numerical value or a calculation result, letters A through Z of the
alphabet, or a combination of letters and numbers (when used as an array), can be
used as totalling variables 10 operate as memories.
A substitution formula is used to convert a numerical value or a calculation result
into a variabla.



234 in variable A e -
Example: Store A=1234 ® Memory calculation
Operation: A= 1234 Example: 12X45=540
o - 12%31=372
Example: Add the result of 23 x 56 10 variable K = 7 ‘ 75-12-6 75 -
- 236356 K=K+23%56 |
Operation: K= KE3 e . x Operation: A= 1260 = .
@ = T | ABI45m | 348
This manually performed method 1s similar to a substitution statement in 5 Progran, ' AB31@ 1372 s
. ;ar.or to pressing the ED Key, corrections can be made by moving the cyrgyr e o 75m@Am 6.25 - -
position to be corrected and pressing the desired key. =
{Refer to page 17 ) | Example 23+9=32
' To clear the entire display, press {18 ' 53—6=47
—}45x2=90
(43 Manual Calculation Examples o 09+3-13
4-3-1 How to Perform Fundamental Calculation Total 22

® Addition, Subtraction, Multiplication and Division Calculation

Operation: M=)23E3900
Example: 23+45-53=-255

B MEMEA53R6E

Operation: 23g34.5@53@ [-25.5 | MEME45E32mm

Example 56X (~12)+(-25)=268 8 MEME99®@3m

Operation: S6DBLE 2 LB LE?2. 550m | 268.8 M 22

E le: = 12 * Inth lculation method the results of the respective calculatians are not known,
ﬂmp.e 12369)(7532)(74]03—6'9036806)('0 (=69036&0w—+- — - vr;ttl;\seycaaig ;::ert:d 10 M. When you want 10 see the calculation results, use the

Operation; 12339“7532374103 l 6.993689!35 12 following method

Exampla: | 23—%*456:299?076(])(]0( (=0 m029970760) _ .

Operation:

- 23E9@ |32
1.23@90m45.6m | 2.9970760¢ 04

AT ME=E=m
en the resyly e 10 _ o
displayed exooner):lc:ﬁ(\l,s 0 10,000,000,000) or is less than 1072 (0 .001), it will b 53R6M ’ﬂ____‘ ol e
MEMESm
Example: 7. o e — ——
' IXB+ax5=76 456320 s
OPerton: 108RIBISE [76 B MEMEE=m
Example: 124 (3 41051 - o 99m3m 33
A0+ 42.6-8 36.9< 2767 6og17 - T
OPﬂlu'on 12“2 4 ) — MEMEA =60 o 7777
“05842.6878 36,9 | 2767.602817 MaD [22
-20-
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nction C
perform Fu
4-3-2 How 10
i - functions
nometric
’ :;:9? an’)
When using tngonometrlc or

angular umt.
Example: sn 12 u56° =0 2138079201

Operation: ®@— "DEG’
SIN 12.3456@

Example: 2-sind5” xcos65 17 =0 5954345575
Operation: 2E3SIN45SEICOS65, 1@

sin '0.5=30"
Operation: ASN 0,5@

Example:

COS (Frad) =05
Operation: =S “RAD"
COS®E LT 3T

Example:

cos ' /1

T =07853981634rad
Operation: ACS®:4SQR2@2mm

Example:

Example:

tan( ~35gra) = ~ 0 612800788
Operation: WS} *GRA*

TANR35m

* Logarithmig fy nctions
Example:

!091 23(=|0 0l 23)=
Operation: 9101 23)=0.0899051114

L0G1.23m

Examply:

" 90 (=10g,90) =4
Operation: LNSom 43980967

Exampls; o5 =0 0497870683

waflﬁﬁn: Exp -3 n

—22-

‘

alculation

(sin, COS, tan) and inverse trigonomatric funclion,

hjn‘l

inverse trigonometric functions, be sure 10 designg,
€ thy

0.21380792¢;

T —
0.5954345575

0.5

R
10.7853981634

—e.6 12800788

(log, In) and exponential functions (ex , x¥)

0.0899051114

|4.49980967

| 0.0497870683

Example: 10" =16.98243652

(To get the antilogarithm of common logarithm ?_?3) i
Operation: 10&51.23@ j 1§.?877'243652
Example: 5 6%'=52 58143837 ‘ -
Operation: 5,652, 3@ [52.58143837
Example: 123 (=% )=19886477% 7
Operation: 12 3@LE4 1087 @ L ED [ 1.988647795
Example: log sind0’ +log cos35" = —0.278567983

The antilogarithm is 0.5265407845 (logarithmic calculation of sin 40° x cos 35°)
Operation: =@ — *DEG”

| —9.278567983

LOG SIN 4083L0G COS 35@

10 i mai '7B.§2875i07§f1_5_7
® Sexagesimal - Decimal
Example: 14725 36" =14 42666667
Operation: DEG &4 14652525672

36 | 14.42666667

Example: 12.3456" =12°20 44 16
Operation: DMSERS,E8412,3456ELM@ | 12°20'44.16
Example: sinB3"52' 41" =0 897859012
Operation: =x(d) (DEG designation)

SIN DEGE3, 6360255265

4185 | 0.897859012

® Other functions (v~, SGN, RAN &, RND, ABS, INT, FRAC )
Example: 2 + .5 =3 65028154

Operation: SQR 2EASQR 5@

i 3.65028154




—-—-'

umber, “—1"" 10 a negative number, anq *q- "
a

Example: Give 1" to a positive N

zer0 T
Operation: SGN 60 _

SGN 0@ _e__‘_ﬁ‘ 7

SGND20 i I
Example: Random number generation (pseudo random number of O ¢ RANt ¢ 1
Oparation: RANZS 0.790373907

(Example) —_

Example: The result of 12.3X4.56 is rounded off at 107,
12.3x4 56=56.088
Operation: RND#j512-3034-56 @S0 2 #1200

% For RND (x, ¥). ¥ 15|y 100 L56-1 I
Example: | —78.9+506/=14.08928571
Operation: ABS=._(378-9¥85-6®LE@ | 14.089285771
Example: The integer portion of 2% is 8]
Operation: |NT&57800M 965 |81

Th's 'Unc“on Oblalﬂ
s the axiImu integer h
: l l h maximum in eg w lCh dOeS not EXCeed [“ Q' 3l

Example: The decimal portion of -7—;3- 150.25.

Operation: F RACEL,7800196 % L@

0.25

® Designation of Number of Si

Dgsignanon of number of s
using a “SET" commang.

Designat T
ignal:g: 2? 23:132; g: Sdlgqm(:ant digits ....... SET En (n=0 through 8)
Designation release ecimal places ..., SET En (n=0 through 9)

... SETN
When the designati

on of 1 P \ M 0
number of digits 5 g he number of significant digits is*SETE O th

rﬂ_nifiﬁnt Digits and of Number of Decimal Places
gnificant digits and number of decimal places is performed

The last des; .
nat its wi .
Furthermg onated digits will be displayed rounded off.

re, the ariginal
n "
memory. umerical values will remain inside the computer and In the

Example: 100+6=1g 66666666 -
Operation
SETE4m (designates 4 significant digits)
1e0mem 567:01

Example: 123+7=17.57142857
Operation: SET F2 (D (designates 2 decimal places)
123@7@

(17.57

Example: 1+3=03333333333--~
Operation: SET N (@0 (releases the designation)
1@3@m [ 0.3333333333

One-dimensional arrays are used with letters attached such

as Ali), B(), etc. Since

these arrays are used both with the normal 26 memories and with expanded memories,

pay attention to the following array arrangement.

A=A(0)

B=A(1)=B(0)
C=A(2)=B(1)=C(0)
D=A(3)=B(2)=C(1)=D(©)
E=A(4)=B(3)=C(2)=D(1)=E(0)

Y=A(24)=B(23)=C(22)
Z=A(25)=B(24)= oot
A(26)=B(25)=

AlL27)=B(26 )= -w-ererremseeesmssmransines

Expanded memories

A(Q3)=B(Q2)= worevervrmeenes

=Y (@)

=Y (1)=2(0)

~=Y (2)=Z(1)
=Y (3)=2(2)

~-=Y(69)=2(68)

When arrays are used in this manner, since the same memory may be used depending on

the array argument, avoid using tha same memory in the same

Example:

Can be used al the same time ....... A, B.C, Fl0), F(9)
Cannot be used at the same time ..... F, G, A(5), A(6)
R =

program.

Perform memory expansion correctly according to the size of the array

_.25_



Chapter 5

Program Calculation

T

| 51 Program Outline . i

Program calculation i1s a method for

(D Programming the calculation or formula to be executed
@ Storing the program in the computer.
(3) Obtaining the result automatically by simply inputting data in the program.

Let's examine the programming concept and procedure required 10 process a given
problem using the computer

& Programs and Programming

When computer users process a problem, they compose instructions which are written
in a language that the computer can understand. These instructions are called a “pro-
gram'’ and composing these instructions is known as “programming”’

® What is a program?

In order to make a program, there are various rules or grammar. This will be explained

later in detail. At this time let's take a look at an example of a simple, fundamental
program to see what it looks like.

Command Operand
| |

| |
18 INPUT A,B

Input statement
20 C=A+B Operation statement
30 PRINT C Output statement

The above is a fundamental program which consists of an in
Slatement, an output statement, and
the data. An ope

used 10 retrieve
line. The operatj

put statement, an operation
line numbers. An input statement is used 1o enter
ration statement is used to process that data, An output statement s
the execution result. Line numbers are used at the beginning of each
on statement can include judgment statements and cover many lines
to make a long and complex program, Also following the line number. a line COnsIsting
of one word appears. This word is called a "command™ and it tells the computer what

to dp next. Following this command is a character string which contains information
required 10 process the command. This is called the “operand”

_27_




of Steps
e How to Count ol mand in 3 program uses 1 step,

A command oOf 8 function WZ‘es trom 1 through 9999) uses 2 steps,

A line number [nurnenmj val
- 1 INPUT A @ 5 steps
e
10B=SIN A E 7 steps
2 AL
100 PRINT "B=" ; BED ~ 10sieps
2 ' & et -

Total 22 steps

[ 5-2 Program Fundamentals

5-2-1 Constants and Variables

Characters which can be used in BASIC are capital letters (A through Z) and numbers (@
through 9) and certain special characters such as symbols, etc.
® Constants

The characters used in BASIC are capital letters (A through Z), and numbers (@ through
9), and certain special characters such as symbols.

Example: S=xr’becomes S=x %R12
2 is the constant.
® Variables
A variable is a single capital letter (A throu
attached (character variable).
Variables are also numerical values which are used in a program, They are used during

Execution to make Inputs from the kev oard [ [ i
n m, from board or to s
G | ubstitute calculation results which

gh Z) or a single capital letter with “$"

Example: S =x7* becomes S=m*Rt2
R is the variable,

Examplo:\"=2*)(12+3*x+4
| |
Variablg Variable Con | '
stant Co
Constam Constant Variable At

In other word
s, algebraic terms o "
re ‘'va " ‘
In addition, there are s anest riables” and constant numbers are “constants .

A character con ants and character variables
stan : -
1S a group of charactterl: Eﬁhar;?qer String which is written directly. A character string
which is enclosed in quotation marks such as *'123'* or “ABC".

_28_

A character variable is not a numerical value — although it may consist of numbers —
but a variable which contains a character string, In other words, 123" just happens
1o be 1 and 2 and 3 in sequence and is considered the same as “‘ABC™. A character
variable is made by attaching a "'$" to a regular variable (A, B, X, Y, etc.)

Example: A$,B$,C$,X$,Y$

Comparison or addition of each character variable is possible. Other operations
such as subtraction, multiplication and division, however, carnnot be performed.

Example: If AS="123" and BS = 456"

As a result of C$ = A$ + BS, CS becomes ‘'123456".
(For C$ = BS + AS, CS becomes “456123" )

A character variable can contain up to 7 characters.
In addition to these character variables, there is also an exclusive character variable.
The exclusive character variable is “$’* and can contain up to 30 characters.

Example: $= 123456 7890ABCDEFG”

Since this exclusive character variable can use a character function (MIDS function)

which will be explained later, it is much more convenient than other character variables

* Numerical variables and character variables which contain the same letter cannot be
used at the same time since they use the same memory.

For example:

Numerical variable A
i nnot be used at the same time.
Character variable AS.D.Ca Y ;

5-2-2 Substitution Statements

BASIC substitution statements adhere to the following format

Variable = numerical expression
In a BASIC substitution statement, the right side which may contain addition, sub-
traction, multiplication or division is called a “numerical expression”

Example: Y=2%X+3

In Y = 2% X+3, the left side is the variable and the right side is the numerical expression.
The "'="" does not mean "equal”’, it means ‘‘substitute”.

In other words, the meaning is different from normal mathematics where “'the left side
(Y) and the right side (2% X+3) are equal’.

It means "'input the operation result of the right side (2% X+3) into the left side (Y)”

It may be easier to understand by thinkingof Y = 2%k X+3 as Y « 2X%X+3



— Execution |
5.3 mﬂn erllng lﬂd — | Opertlﬁon: Number of remaining steps
= ' (1) Designate the WRT mode. SR SEO—
m Writing y . =00 P 0123456789 )
- i m in the computer memory IS called "program writing", T Program areas with no
Storing 8 progro rformed through key input as follows. The currently designated programs written in
This operation IS P€ program area will blink.

mode.
1. Designate the WRT * This display varies depending

rea.
2: Des:gnahte ths Dr::ngf;n'l‘i:e units bwrite-in). on the number of memories
i;:epz:el 1%";,39,3,,, areas, namely, PO through P9. Programs can be Written in any of or m;:n size of the written
: program.
these program areas. * The area numbers will not be
RT mode d signation displayed for those areas
(1) WRT mode de: ) where programs have already
Since program writing is performed in WRT mode, press @ (D , and WRT will he been written
displayed. (2) Designate program area PQ.
PO — 544 s
(2) Program area designation =a LP 0123456789
ignati @) Key th i 5
Fhor prm area designation, press the &1 Key then press a numerical key from @) (8 Whenva preyious program remalins, cisar it
U, (Not required if nothing is written.)
m&— PO =& — P5 B Tt
. o NEW @3 P 0123456789
mm— P1 = — P6
p e * To clear all the program areas (P@ through P9),
wz— P2 =z — P7 press NEWALL G3.
— 73 — P8
=@~ P3 =e® — P8 @) Write line 10.
Pa
Ea— P4 ®mgZ — P9 N

10U INPUTLA, B @ 10 INP
(3) Program input (write-in) '

Be sure to press

Uur AB

Program writing is performed in line number units. Up to 62 characters, including the at the end of the line.
line number, can be written in. Press @8 at the end of the line. Means one character space
® Therols of the Key (May be omitted)
Z?ea [ KTV 'Sl p;med for program writing, data input, and for obtaining the result ) Write line 20.
[manual calculation. The @ Key must also be pressed after making changes, e i
:\:;l;(:nisf c:; deﬁ:o:s 1o the stored program, Even when the characters on the display 20V EADE @ .26 F=ARD
f the is not pressed j i ; 3
Wil ferngin nichang EV pr immediately after correction, the stored contents (6) Write line 30 .
— 821
30UWEARB @ 0 W=A-B
Example: Write the following program in PQ. (@ Write line 40,
1 | w— S1a
20 INPUT A,B 40 PRINTLV,W@@ | 40 PRINT V,W
9 V=A+B Write line 50
30 W=A-B ‘ - w10
4 501 ,END @ 50 END
@ PRINT V,w " . N : ;
When the program is complete, write an “END’* cammand. This is not required in
50 END the above program but, when a GOTO statement or GOSUB statement is used, be
— 3 I —_

—— —



g (he end location.
clegrly C.(&'gm‘e
;n the line numbers and commands and between compmg

nd
e The spacing belv reading the display. In BASIC language, the spacing >

has

xeilﬂ&;e;?i:a(ticem {or a PRINT statement message) and may normally p,
spec ‘

?m;:fm ogram, lin€ numbers have been divided into increments of 10 by they
@ In v *

pe frealy used within 3 range of 1 through 9999. However, it is more convenient f,,

i ¢+ additron/insertion if they are _divided into increments of 10,
Smmm w‘—ﬁm' ' execution iS perfor"fEd in sequence from lower numbers g ,
Seaire. use line numbers in the desired execution sequence.

To diear the program in one program area, use a NEW command. To clear all the
< in areas PO through P9, use a NEW ALL command.

program:
The “NEW ALL"" command can be abbreviated as “NEW A",

Igher

5-32 Program Execution

Program execution is performed in the RUN mode. (Press ®8(@) and "RUN' wil be

displayed.)
There zre 2 methods for executing a program which has been written.

1. Program execution method
1) Execution using program area designation
For thus method, execution begins as soon as the program area is designated.
(@ ]
{1

’ (Press @7 then press the desired program area. )
3

Example: To start the program in the previous example

RUN mode
o [—lomirtted hereafter)
Operation: &5 I[ 2=
* This “? " is displayed because an
INPUT statement is written in the
program as the first step.

2/Execution using a RUN command
AUN @ ("RUN" may be input by pressing either
U@ S&Eem ) T

| ? 5.
* When perform : ; o
“3* s disola;rzj Execution using a RUN command, as in the previous example, 2
- When the program is in an input await condition, *'? " will not

be released even if 8 is pressed
2 to re-input data.

A
af

- You must press @ (@) and then perform operalion

50, 10 begin ex 3
: ecution in the middle of the program. | ed line numbef
ter the RUN command and press the o Ke:, ogram, input the desire

=32

Example: To start from line 20.
Operation: RUN 20

* For method (D). it is not necessary to designate the program area to be executed
However, for method (@), it is necessary to designate the program area to be
executed. (If the program area is different, the program written in that program area
will be executed.)

2. Key input during program execution

Key input may be performed during program execution using an INPUT statement and
KEYS$S function. Key input using the KEY$ function is only 1 key input but, even if
there is na key input, execution will continue. For key input using an INPUT state-
ment, a “ ? ** will be displayed and the program will stop in an input await condition.
Execution will be resumed by pressing the @8 Key after data input.

Example: Execute the program written in PO in the previous example.

Operation:

@ To execute the program

) ?
® Since 2 variables are input, first, input the value of
variable A.
47@ ?

@ Next, input the value of variable B.

69@ 116
(811 ‘[V —'22

In this manner, data is input during execution using the input statement data (@0

Incidentally, operations such as manual calculation can be performed during an input
await condition.
Also if you want to stop program execution while in an input await condition, press

=3 .

_33_




: s of changes, additions, or deletions: in one or varig
ing m";: order of the program 10 all_ow fo_r logical execution,
or even rearranging ‘rformEd by calling out each line using a LIST commang_

e Program editing S Dean pe used in both the RUN mode and the WRT mode. wy,

The mand _ : i

LIST com ts will be displayed and, \

) used in the RUN mode, Fhe program qt:f:]ten play when useg !
WRT mode, it wil permit program editing.

US lingg

1. Program list display in the RUN mode

Operation:

LISTE 10 INPUT A,B g:g;?ezu ;23:3:,20“
(LIST may be input by pressing | 20 V=A+B for the following)
OOEEDE or MSED.) 30 W=A_B
40 PRINT V,W
50 END
READY PO

If you do not want to call out program lines from the beginning, designate the line
number where you would like to begin.
To list from line 30

Operation:
LIST 30 @ 30 W=A-B .

40 PRINT V,W
50 END
READY PO

* During LIST command execution, each program line will be displayed sequentially.
If you want to stop in a particular line, press the ™ Key.
To resume the LIST command, press the @ Key,

2. Program change/addition/deletion i

. on in the WRT
Designate the WRT mode by pressing @8 (1) . mode
(D Change

Each time the @3 Key i ; \ ) ) -
was designated u Singezh': Pressed, one line will be displayed starting from the line which

ing Gy LIST command. The previous line will be displayed by press
If the line number . . . .
the first line, designation is omitted, the display will automatically begin fro™
B
e

a. Partial change

Example: Change the “+* on line 20 of the previous example to” %"

Operation:
e |[f the PO program area is not designated, designate P0.
ro 510
M@ ‘j +- 123456789

L Blinking means that a program is
written and this is the currently

designated program area.
e Call out line 20 using a LIST command.
LIST 20 @@ | 20 V=A+B "
® Move the cursor below the “+".
ala 20 V=AtB

* |If cursor movement keys ((&and (2)) remain pressed for more than 1 second, the
cursor will move quickly and continuously.

® Make the change.

am | 30 W=A-B_

* Be sure to press the @@ Key, If it is not pressed, only the display will change but
the program will remain unchanged.

® Press (8 to release the change condition,

$10

* Since any other key operation will result in an unnecessary change being made, avoid
pressing any other keys besides the @ and &8 Keys.

‘Let's list the program and check the change.

=8 'READY P@
LIST 10 INPUT A,B
20 V=A%B

30 W=A-B

40 PRINT V,W
50 END
READY P@
._35_




b. Completa change of one line List the program to confirm the additions.

o+ _g"online30t0 "W=V/2" R ——
Example:  Crange W= A= B7ONIEE T SRR =) 'READY PO -
Operation: &) [P ..123456789 e LISTE 10 INPUT A.B o
|
e Write the new line 30. — S , 20 V=AxB - —
30 WEVE2E 30 W=V/2 o | 30 W=V/2 )
35 U=V%2 o
e Confirm the program list. B i 40 PRINT V,W
=8 rimmr PO el PRINT V,W,U
LIST @ | 10 INPUT A,B - 50 END
| 20 V=A%B - READY PO
Q w=V/2
i4e PRINT V,W (3 Deletion
| 58 END a. Partial deletion
READY PO Example: Delete ’V,” from line 40 of the previous example.
=D P _ 123456789 -
(2) Addition

Addition may be made in line units by writing new lines between existing lines, ® Call out line 40 using a LIST command and move the cursor below the “*V™.

Example: Add “U = V %2" between line numbers 30 and 40 of the previous example LIST 40@ “ 2010 INT it
and change line 40 to “PRINT V, W, U”.
— [ BRI s
Operation: =i(1) P _123456789 o

clo) | 40 PRINT V,W

L I
Input line number 35 to make input between line numbers 30 and 40.
® Delete *“ V,” using the Key.

ko7

S5LUEVR20m

135 U=Vx%x2 S —
* For inputting betwee R w2 40 PRINT W,U -
ither en line numbers 30 and 40, fine numbers may be freely selected @ 5§67
ange from 31 through 39, . 50 END _
® Tocha ; . * If the @ Key is nat pressed, the program contents
nge line 40, call it out using a LIST command and add “,U”". will not be changed.
LIST 40m S B s . .
I 662
EEsum |-4@ PRINT V,W e el - )
o 2@ _END - T " Be sure 1o press @8 to release the change condition
ros for line 50,

._37_
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———f RS

confirm the deletion.

e List the progra™ to W**\u‘. % @Line renumbering

(=) — Example: Write the following pragram in P2.

ST @ 1@ INPUT AB 10 INPUT N
20 V=A¥B 20 M=N12
sow=vs2 30 L=N10.5
35 U=Vk2 ' 40 PRINT M,L
40 PRINT W,U B T e 50 END
50 END ~j - * Move line 20 between lines 30 and 40.
READY PO S Operation: B0 [P _1_.3456789

b. Complete deletion of one line e Call out line 20 using a LIST command.

If you input the line number for the line to be cleared, LIST 2008 | 20 M=N1‘2”_

the entire line will be deleted.
e Move the cursor below the “2"” of line number

Example: Delete line 30. #20".

Operation: @81 | P ..123456789 EEEEEEEE [20 M=N1Z'

® [nput line number 30. e Change 20 to 35 and input.

PCLE

som B 35 @ [30 L=N105_
i . e To complete the change, press 03 and release the
® Confirm the deletion. change condition.
=g READY PO o A [_
LISTE 10 INPUT A,B
?
_ — ’ ® List the program to see how the contents have been
20 V=A%B ' changed.
35 U=V%k2 ‘ S
4@ PRINT W,U - READY F2 =
56 e ’ e —— LISTED \[ 10 INPUT N
35 M=N12
| 40 PRINT M. L
| 50 END )
| READY P2 B
—38- 39
;



o ey RRERCSSSTEEE

i tents O p
o In this condition, the CONENE N e 20 stil

moved between line 0

remains, so delets it- L
=0 F__ 1.-—5-.34‘57(‘5 789
20@ =

e This completes line renumbering. Confirm by listing

the program.
= READY P2
LIST® 10 INPUT N

30 L=N10.5
35 M=N12

40 PRINT M,L
50 END
READY P2

(1) Program debug system
The debug system of the PC-4 is divided into table top debug and conversation type

debug using the display.
a. Complete debug
To check logic composition of
I. Table top debug a program,
Debug system b. Partial debug

To check a progrant by line unit.

I1. Conversation type debug using the display
This uses the automatic check function of the computer

to check program execution flow and identify BASIC
language errors,

(2) Conversation type debug

If an error occurs during program execution, an error message will be shown on the
display. These errors will be shown in line units and will indicate the kind of BASIC
Janguage error. Based on the error message which is shown on the display, debugging
is then manually performed while conversing with the display. For the meaning of the
error messages, refer to the Error Message List on page 69.

Example:
10 INPUT X

20 Y=X12+3%X+15
30 PRINT Y
40 END

Suppose line 20 of the above program is mistakenly
input as follows.

20 Y=X124+3X+15
Operation:

e |If this program is executed, a *?" will be displayed
as a result of the INPUT statement on line 10.

E@RUN @ [ 2

® Suppose “°45' is input at this time. The display would show.

45 @ | ERR2 PO—20

® This means that “a syntax error occurred on line 20". Confirm the program contants.

@& P _123456789 )
LIST 20 m 120 Y=X12+3X+

s fThﬂ "=.k" was omitted between "3’ and “X’’ on line 20. Therefore, correct it by
ollowing the procedure for program editing.

Since table top debug is perf | ‘ : - EEe 20 Y=X12+3_X
type debug using the d.sp;,e;‘;?w during programming, we will explain conversation oo 30 PRINT Y_
— 40— —41—
— - A -




(3) Debug wh . taining information hfrom the computer
Conversation [YPE debug nespeHowever, there may be 0§C§5'°"5 when an error mesg,
in the form of error messa |c;ulati0n or program result is incorrect. In cases like that

s not displayed. yet the mcarried progressively in steps to confirm the calculatjy,

and 1 T
results along he way thereby isolate the error.
: ! l ways’to do this. (” the execution process IS stopped |5ing asT

IlS USlng the IH (ll'ac j
(I)rl'll’lﬁhd jon IS pel fOI med in one
s (2] execu! I |||'Ie| n

a STOP command

= Debug using
Example: Write the following program.
10 Y=0

20 INPUT N,X

30 FOR I=1 TO N
40 Y=Y+X12

50 NEXT I

60 PRINT Y

70 END

The value of Y, before each consecutive loop, can be viewed using a STOP statement.

Operation:

e The STOP statement should be placed right after the calculation formula. Write a
STOP statement between line 40 and line 50.

=)
45 STOP 1

® The execution process will stop after the calculation on line 40 is completed and
a check can be made then.

=GR UNED
4@
87@

|
STOP display

L Cursor blinks

® What is the value of Y at this point?

Y@

@Z T Lo eee

~42-

AT e g

v—*,

e |f the program is resumed, it will stop at the next STOP statement and the valus of Y
can be obtained again.

m T — _— e R 3 S
Y @@ 15138

e By repeating this operat.ion, the calculation process can be seen.

When assembling 3 complicated program, checking the process using table top debug
can be very difficult. However, if the variables are checked using this kind of STOP
statement, programming mistakes can be found and corrected more easily

a Dehug using the TR (trace) mode

|f program execution is performed using the TR mode (press B0(Z)), the program will
sequentially stop at each line and debugging can then be performed easily.

Let's use the TR mode to debug the example which was previously debugged using a

STOP command.

Operation:
Designate the RUN mode. ------- (=) READY PO
Designate the TR mode. -« READY WPO
RUN@m |Pe—10 ”
r'? TR
Check the execution process. ------- & ? " -
= |Po—20 <
"TR" and “STOP™ will
Continue program execution, ------ ? be omitted hereatter.
4 @ ? i
87@ =
= PO—20
(o1 PO—30 o
UL PO—40
Thevalue of Y «-~v-oveviveeienen Y @D 7569 o
m [po-as

Repeated hereafter

EEFUQQMQ using the TR mode is ideal for checking the entire flow of a program and
ating mistakes that may have been made.
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13 during program calculation.
13 ito 3 varable using the keys dur
(after display shows a 7 ™).

o 'W%:‘S,’miginwgt&da »
A st CHTTET T 5y wput 08 9 Brogram
- cogracter swing”] variable [, “c:;xr‘acter SUINg", variaha)
Fi - PV T - N prackets may be omitl
enclosed 1N

|irermg
jine is written, the characters p
. 124, However if (Liswnt . Ntlogen
Tre “carac® w;m:s T”J;;;mmea preceding the question mark. This can be yseq
m RUCHETON © r
,mm: — can be numencal vanables (4, g etc)
e mﬂa‘hf'exd'mm character variable (3). These can, i,

ax sv

?
DAT_A;='?

INPUT A
INPUT “DATA=",A

WPUT segtement, a7 il be displayed and the PC-4 enters an input gt
2 i1 T3t . 5

Ltz an “;;(zd-h;t o dz13 15 input and the @@ Key is pressed, program execution
—«-r&‘ﬂi 44 il[ﬂ,

125 the next Process. . )
i O'f‘wd,! . ”_:%me o ; will not be released even if the BB Key is pressed. Therefors,
Tris ot & condit

o you w2 1O S100 3 PIOgram In execulion, press =) .

» Chpy auct czn be input using 2n INPUT statement mqluda nqmencal values or the
com ity larmpers] of rumerica) expressions (for numerical variables) and character
sy [or craracier vasiables)
in e camz of [HPUT A

Sjurercad vabue - 123@ — A=123
Fegult of 3 numencal expression -+ 14632563 — A=350

i e ezoe of 1NPUT B3
AECE — B3$=ABC
Crawactes suirg) -

789@ — B3=789

; e ical
Fuorthexresn, otver numencal variabies can dlso be used oy nput for numeric3
v ol ey,

i s s o INPUT A lmiskes X = 987654 J
e @ —— p=X
=987654
o 44 s,

o KEYS$ function
Trus function is used 10 read one character intg the
key duning program execution. This function is diff
does NOL 51OP 1A 8 INpul awail condition (7
input, program execution will procesd ®quentially.

characler varable by pressing one
erent from an INPUT statemem and
display). Even when there 5 ng key

Format: character variable = KEYZ

AS, S, etc., are used for the character variable.

Example:

10 A$S=KEY $
20 IF A$="A" THEN 100
30 IF A$="B" THEN 200
40 IF A$= "C" THEN 300
50 GOTO 10

This program shows the data input using the KEYS$ function and a portion of the
distribution. However, a determination will be made using the IF siatements whether
the character data read by the KEY$ function on line 10 was input or not. Using the
KEYS function, even if the Key is not pressed, only the first key input will be read.
However, since program execution will not stap as it does when using an INPUT
statement, an input await condition is achieved by incorporating the following IF
staternents.

The IF statements on lines 20 through 40 are judgment commands that perform
distribution using character variables which were input using the KEY$ function. For
details concerning IF statements, refer to page 49

' "KEYS” function can be abbreviated as “KEY"

5-6-2 Output Command

® PRINT statemant

A PRINT statement is used 1o display the calculation result or data It displays 1he
character string, contents of the variable and calculation result following the command

Format: pRINT [ CSH ] H numerical expression }] P 'l )

character expression H

Either one of the items enclosed in || can be usad

[tems enclosed in [ Jcan be omitted
— 45—



ng the PRINT statement is a CSR functian &

llowing data 1s 10 be dlspla}'ed «Whig,

the locaton wﬂon 3 variable or calculation formula is written, |n the cage

For the numerical elxenprests w[“- be displayed. In the case of a calculation formug l:l
con '

a vaniable, tre

result will be displayed

00 follow!

Example: -
PRINT A (make A = 12345) JL
PRINT 789 789 e
PRINT AX2 (make A = 147] 294 - _
PRINT B$ (make BS = “PC4") PC-4 o

In the case of a character expression, the characters enclosed in quotation marks i be
displayed.

Example:

PRINT “ABC” ABC
PRINT *XYZ" + 123" XYZ123

The numerical expressions or character expressions may be written consecutively by
using a *," (sermcolon) or " (comma). However, the number of characters which
can be wntten on one line cannot exceed 62, including the line number. The number
of characters in the character string enclosed 1n quotation marks cannot exceed 30

The difference between the “, " and the ”,” is that, with the ", the numerical
expression or character expression will be displayed following the previous expression,
with the ** “, the display will go off once and then the numerical expression will appear
next.

When a ™™ is not written after the data, “STOP"" will be displayed after the data is
displayed, and program execution will stop. Therefore, when you want to display the
fallowing data or continue program execution, press the &3 Key

® CSR function

The CSR function is an output control function which designates the location where the
data s 10 be displayed.

Format: PRINT ggg Numerical " | | numerical expression| .
expression* | | s character expression
Syl I

—‘*

Using the value of this numerical expression, a
as the starting place for data to appear.
The method for counting the positions on the display 1s shown below

100000000000

position on the display can be designated

9 10 |T
Example:
PRINT A (make A=12345) f_72‘3;5 S
PRINT CSR 1:; A -y 12345
PRINT CSR 537 A {2345
PRINT B$ (make BS = ABCDE) MITDE* —
PRINT CSR 2:B% g KB—CISE-_ S
PRINT CSR 10:B$% } B
e
ABCDE )
* Ifa™,"” (comma) is used instead of a "*;"" (semicolon) following the CSR funcuon,

the display will be cleared once and then successive displays will begin from the left
by using the Key.

5-6-3 Jump Command

® GOTO statement
A GOTO statement, also called an '‘unconditional jump”, causes program execution
10 continue at a designated location (line number) unconditionally

.. hne number (1 through 9999)
program area number
(@ through 9)

Format: GOTO rlumencal expression
# numerical expression

When a numerical expression s written immediately following the GOTO statement
Program execution jumps to a line number. When a "% is written immedhately
following the GOTO statement, program execution jumps to a program area

The numerical expression may be a numerical value, a variable or a calculation formula

Example:
; GOTo 10 ump to line 10
Either one of the items enclosed in | | can be used e
ltems enclosed in ( ) can be omitted GOTo N +----~ jump to the line number which Is the value of variable N
The val (jump to hne 30 if N is 30)
value of the numerical expression can vary from @ to 11.
—46— —47 —
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A

o lina number which s the rasult pf A% 100

ymp to th .
goto A¥100 {jump to tina 20011 A 's:)en
jump to the P2 program
goto #2 mp 1o the program area which is the value of variabiq x
goTo #X ‘ "ll'ump 1o the P8 program area if X 1s 8)
. ump 1o tha program area which is the result of P+1 (jump
goTo #P+1 {0 the PB program area if Pis4)

sed (0 repeat program execution from the beginning or 1o jump
menl IS US

A GOTO state rform @ particular calculation

o anather program 1o pél

- mt-monl
o- ON GOT(.)[;.mem dasignates the jump destination directly and causes a jump
Tha GOTO SIJN GOTO statement determines the jurnp destination according 10
Howew!, the O .;lut;lu It is used when the jump destination cannat be decided at
s .fg.‘:nﬂ:q'mi program, such as, when the operation flow Is decided by the data,

ON variable or numaric expression GOTO line numbar,

ling number

ON varlable or numeric expression GOTO # program area,

# program area

The value Indicated by the variable (A,B,X.Y, etc.) or the numeric expression (A+8,
ABS X, etc ) determines which line number or program area to jump to.

tha

Format:

Example: ON A GOTO 100, 200, 300

In this program, when A Is: [ ON A GOTO 100, 200,300 |, ]
1, the program jumps to line 100 ,p A#iar2ard ,‘
2, the program jumps to lina 200 f [
3, the program jumps to line 300 - L A=
|
i =2
200 ko | Azel
, | |
:haA % somathing other than 1 2 or 3, then i
wor:;;‘!p Ilt: r::' performed and the program 300 i-( =
, . 0}
line numpygr Tilﬂurm“ omand ar the next | l

sanwm'corom:nlr&'ff" designation s the )

;

- 48 -

5-6-4 Judgment Command

e IF ltl“"“'"t " 1
An IF statement s also called a "conditional jump” This command is used 16 perform

me oparation of to jump o a designated location only when a certain condition is
50

satisfied.
THEN line number or #n (1= @ through 9)|

: |F comparison axpression
Format: | : y  command or substitution statemant J

The comparison expression following the “IF" compares the right side and tha left
sida of =" lequal to) or “"#" (not equal 10) signs, and if the condition s satistied,
program gxecution proceeds 10 }he specified location. |f the condition is not satisfied,
pxecution proceeds to the next line.

This operation Is shown in the flowchart below,

NO
|

Ay the flowchart shows, If tha IF statement condition is fulfilled, the process goes in
tha “YES" direction, but if the IF statement s not fulfilled, the process continues
in tha “NO" direction,

In other words, an IF statement indicates a branch and salects tha next oparation as a
direct result of judgment. An [F statement can be used to torminate a loop (repetition)
when the number of data is unknown, or to select tha next oparation based on a calcu-
lation result, etc,

Constants/variables/numerical expressions/character constants/character variables can be
used for this comparison

A>10 variable and congtsnt (1 A Is greatiar than 10 - YES)

X>¥ varlable and variable (if X i3 equal 1o or greater than Y = YES)

N=1L+3 variabla and numerical expression (i1 N s egual to the sum af L
and 3 -~ YES)

AS = XY i eharactar variable and charcier constant (1f the charecer stying

, cantaiped in A% 18 agual to "XYZ" - YES)

PE = Qg charactar variable und chargcter varlpble (if the charscier string
in P3 and the charactar string In QF are equal = YES)

% : ::n.,)‘,, 150N of variables and charactur varighies cannot e made,

e dracter string eomparison |s basad on the ASCIL,

e S

49




parately. depending upon what follgy,

5-6-5 Loop co""“and
ment
. FOR'NEE))((g—mg;ement s used when you want to perform similar OPerationg
. FOR'INand the number of repetitions (l00Ps) 1S known.
repeatedly
-p TO m [STEP _g_]
Format: FOR variable S I I

S imual  final increment
value value
NEXT variable
{Izem enciosed N brackets may be omitted.)
(n.mand Lare numerical expressions.)

in other words, this is 38 COM ‘
nd “NEXT" while a variable changes from 1 to M in increments of €

\men execution reaches /11, it proceeds to the command following ““NEXT"

Example:

To increase variable 1 in increments of 2 between 1 and 10.
FOR [=1 TO 1@ STEP 2

f

NEXT I

To reduce variable A in increments of 0.5 between 50 and 1.
FOR A=5Q TO 1 STEP-05

§

NEXT A

10 noreas variable P in increments of 1 between Q and R.

|

NEXT p

Vihen increasn
's performed in increments of 1, “STEP'" may be omitted
— 50—

mand to repeatedly execute the command between "FOR”

» Nestind
up 1 4F

o

_.-————FOR A Sireeresiesiaaces

— FOR B=""

|

“NEXT D
NEXT C
L——NEXT B

L——NEXT A

FOR C=""
FOR D=rreromranreneesn

This shows 4-stack nesting.

OR+NEXT loops can be stacked. This stacking is called “'nesting™

When nesting s performed In this manner, attention must be paid to the NEXT

statement and

FOR I=1 TO

its variable which correspond to the FOR statement

5 STEPI

FOR J =2 TO 20 STEP2Z2

§

NEXT I
NEXT I

This kind of FOR*NEXT loop
cannot be assembled.

Furthermore, exit from FOR-NEXT loop s permitted but entry to FOR-NEXT loop 15
not permitted.

X

........



__

d Exal‘ﬂPIa:
5 commaﬂ
5.6-6 Subroutin® " o .
& routines are separate pro : B :
o GOSUBSBI™TY g 5 “subprogram - Sub Programs 1g , 10.A=B
ting 1S . j ; : i :
;us::?uli from a main f°‘:‘t":es'ubromine is a GOSUB stai:erl:zgtr-c)i?:g th;s COMmang, : : | :
Thn SO o ca“"c"f" from the main <o }lecation in th After the syp, 200 GOSUB #9 : 300 GOSUB #9
program execUtY jl:he program returns 1o N6 RS & main program : ] :
rOmmhis :X;J:g,stalemem in the subroutine). : | g '
the -
- ' on 999 RETURN _
numerical expressior subroutine callout (jump) co : .
. GOSUB { erical expression ... S : :
Format £ o Lil i command to return to main routing 999 END 599 “END
RETURN wessnsasamrosasesssesmsmsssstzers=
indicates the initial | + Nestin
following the GOSUB statement in al fine .
e expr&'ﬁ:e ?area V\%thout a RETURN statement at the end of the similar to the FOR-NEXT statement, GOSUB statements can also be stacked. The
number of the subrou tion cannot return to the main routine. I Eer of times the subroutine Is called out is fixed.

subroutine area, program execu This nesting can be performed up to 8 levels. Cansequently, a subroutine can be called

out from a subroutine.

Example:
: 1000 : A=B Main routine Main routine
100 GOSUB 1000 subroutine area [
: 1990 ‘RETURN ]
< Subroutine
\
999 ~
‘ //W lsll}el‘ 2nd leve!j‘ 3rd level
- | 3 =
| L/\ \v\\ |
variable or a calculation formula. In the case of a variable or a numerical expression. the ™~ ,\l ~ N

subroutine which is called out will be different, depending on the numerical value |

u:r," 15

—

Subroutine
contained in the variable or the result of the numerical expression. When a | e

| .
attached prior 1o the numerical expression, another program area (P@ through P9) wil < Subroutine

be used as the subroutine. This method is very convenient because even differert

< Subroutine 4
The numerical expression following a GOSUB statement may be either a numerica! \ "\
|
|
|
1
programs can use the same subroutine. |
|

Subroutine

In th
arm n:‘uxumplev the subroutines This exampla shows thren levels of
$tacked so you can use nesting, Up to 8 levels can be siacked.

* Many as you like,

—-52— —53-
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Jssembling common portions of a main routine in arder

convenient for oor assembling portions separately as subroutines whep,

subrouting 'S
u mothe number of steps. Orm
- I licated program-

statement o
;sonth- :(rigsc?r\? - GOTO statement, indire
wi

routine- = UB statement is similar to that of an ON — GOT

an ON — GOS ! ek 0
The mert;oclitojfu :ns;l;;gto a designated subroutine and then returns to the original pog;.
statemen

tion.

ct designation can also be used for 3 sl

Example:
19 INPUT N
20 ON N GOSUB 100,110,120,130,
140.150.169.170.189.190
30 PRINT X*6

40 END

100 X=5:RETURN
110 X=10:RETURN
120 X=15:RETURN
130 X=20:RETURN
140 X=25:RETURN
150 X=30:RETURN
160 X=35:RETURN
170 X=40:RETURN
180 X=45:RETURN
190 X=5@:RETURN

In this pro o : . ‘
W Program, the subroutine is designated indirectly using the value of inpu! N.

en N is 1 4
value o 1o 10, it goes to a subroutine between 100 and 190 and determines (h°

fvariable X and displays the computation result of X ¥ 6.

—54—
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5.6-7 Data Processing Command

o READ and DATA statements

There aré 2 types of data processing.

Normally you enter data through the keyboard, but you can also include data inside
the prOgram;’ ; - :

Use “READ" and DATA" when the data is processed based on a certain constant

A READ statement reads data from a DATA statement into a variable on a one-to-

one basis.

. | READ variable, variable
Fonmat: { DATA data, data,

.......

Numeric variables, character variables, array variables, etc., can be used in a READ
statement.
An error will occur when a character variable is read into a numeric variable

Example:

19 READ A

20 FOR I=1 TO A

30 READ Ki(1)

40 PRINT KI(1)

50 NEXT |

100 DATA 5,100,150,200,250,300

In this example, the number of data is read into variable A to specify the number of

FOR loops, and the data will be read into array variables K(l) respectively by the
FOR loops.

| .
F the number of data is less than the number of variables assigned by a READ state-
ment, an error (ERR 4) accurs.

How i i i
- ever,vlf the number of data is more than the number of variables, an error does
Occur; the extra data is simply ignored.

READ A,B,X$,Y$

\ \ An error doss not
occur

DATA 10,20,TANDY,PC-4,USA

\ \ An error occurs
DATA




p———

e the execution sequenice of DATA statements,

1‘”;1!
[ ] HESTORE 1 i
: RESTORE sgﬂgmﬁf speC

agSTORE [lire aumber]

Formal- . , .
— with or without 3 line number, (f the |
Ine

1 has o formats ¢ :
4, RESTORE s@@™e" s AEAD statement reads data from the first DATA staterme, ;
# Aj, =T

Aumper is N0 giver, | ‘
wnen RESTORE i5 gxecutes

Exampie:
1@ RESTORE 100
7@ READ A
3¢ RESTORE 120
49 AEAD B
59 RESTORE
6@ READ X,Y.Z
1686 DATA 109
1186 DATA 110
120 DATA 126
138 PRINT A,B,X.Y.,Z
Ir this erampiz, 100 is sssigned to A and 120 is assigned 10 B, since the data on lines
103 and 120 315 rea0 in7o variabies A and B respectively,
Sine 3 line rumber is not specified in the RESTORE statement on line 50, the first

DATA smatement (line 100) is specified. S0 100, 110 and 120 are assigned into X, ¥
and 7 respectieiy 2

568 Muhistatement
& muAsiEtemen ‘
1 1 wed 16 wnnect o or more commands using 2 2" (eolon)

Exzmnple:

16 A=2

26 B=10 10 A

- =2:B=10:C=

%% c=saj Sl

16 PRINT "NO.* 2y:

29 IHPUT A f 16 PRINT *NO.” iN;: INPUT A

- g

o
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Moy i1ng

5,6-9 Stop command

4 STOP statement )
statement is a command 10 stop pr .
5 STOP program execution temporarity When
. stopped using this comman . ke e A
program | d, press the @3 Key to resume program

execution.
ANY number of STOP commands can be written in a program

56-10 End Command

e END statement
An END statement 15 3 command 10 terminate program exec
cannot be resumed as it can with a STOP statement. S, Frogres Sxaution

An END statement is written at the end of a program. When 3 subroutine foll '
main program, be sure 1o write an END statement at the end of the ma:'l ::;{O e
e ine

5-6-11 Comment Statement

¢ REM statement
The AEM staterment gives 3 comment 10 3 program,

Format: REM comment statement

i;iqlnlre other commanc_ls, the HEM command does not execute anything Since any
thing can be freely written after REF, a program explanation can be written 51 im-

J il p apoga Sroy 1 C2 2 e 18
p“[Aall oints 1IN T T m Ot n sea the content G' each part D’ a YJ'CQ a Oy

10 REM *PROCESSING RESULTS*
20 A=

100 REM *PRINT OUTx*

all of 1}
12 chz ;
ot o “haracters and symbols writien after REM are considered 10 be com
=r tommands should not follow REM on a line

- 57




e

s mmand
12 Program Protection Co
5-6-

o PASS comm3 assigning a program password.
(1) PASS pmlf:;nd protects 3 program by g

The PASS com s “Password withup t0 8 characters”
P

. rd with
Forma s and symbols can be used for a passwo d Iw thup to 8 characterg.
Characters. numera; is used, @ program cannot be edited unless the S e
comman ; g o
w:e;j t'?rlwse following commands cannot be
ce :

(1) LIST
(2) NEW,NEWALL .
ogram cannot be newly written. The functions of the PASS commang are
Also, @ pr

g f the program areas. o ;
Effec“:;;c altlhz PASg command cannot function in only a certain program area, |f
onve v

he commands listed above are executed when the PASS command has been executed,
the

an error (ERR 8) will be display'ed.
(This command cannot be used in a program.)

(2) PASS release .
To release a password, make an entry using exactly the same password as follows,

Format: PASS “Password with up to 8 characters”

If a password that was entered has been forgotten, the PASS command function can-
not ever be released. Since a password cannot be seen, we suggest you use something
which you’ll never forget, such as your name. Also, before the password entry (before
pressing @3 ), it is important to confirm that you assigned the password exactly as you
intended to,

If you forget passwords, the only solution is to remove the batteries or to press the
ALL RESET button; all the programs will be lost, however.

Thus, we recommend that you store programs on cassette tape, using the SAVE com-
mand, before you assign a password.

When a password is specified, the number of steps required for the password is the
number of its characters plus 1.

(3) Savinga program with a password attached

When a program with
: a password attached assword
1s also stored at the same time ched Is stored on 2 casRute ane it P

S0, the same pass ;
; word | ifi o
A program with anmhsespem fied when the pr ogram is recalled from a cassette tape.

when a password | =" Password attached cannot be recalled from a cassette 1aP®
s specified, and an error (ERR 8) will occur.
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513 Execute Command
& N wmmand

. :UN command is used to execute a program. It cannot be used by writing it in
A

prOQram' ) )
Format: RUN [line number]  (Item in brackets may be omitted)
i , the program will start f h

lowed by a line number, t o start from that line number_If it is
Wh?t’:e:’lthe program will start from the initial line.
oml e
Examp'ﬂ:

RUN @3:-------- start from the beginning

RUN 208@B------- start from line 20

RUN 55@8------start from line 55

When the designated line number does not exist, execution will start from the line with
the next nearest line number.

5-6-14 List Command

e LIST command
A LIST command is used to display the program contents. It can be used in both the
"RUN’" mode and the “"WRT" mode.

Format: LIST [line number]
LIST ALL

When fallowed by a line number, the program will be displayed in sequence starting
from the designated line number of the currently designated program area. When no
line number is designated, display will be made from the beginning of the program.

In the case of ""LIST ALL", this is a command to display the programs in all program
areas

It displays program contents sequentially from P® through P9. This command cannot be
used by writing it in a program.

When performed in the "RUN" mode, the program contents will be displayed
Ser"“‘f“"ﬁ"'\/.from the designated line. However, when performed in the “WRT" mode,
one line is displayed each time the B0 Key is pressed

(Item in brackets may be omitted)

Exampjg:
(RUN mode) (WRT mode)
L'STm |10 A=0 LIST 20@ | 20 INPUT B_
20 inPuTE D |2 Amne
30 A=A+B @ 40 GOTO 20_
|40 GOTO 20
Alsq 7

Vif . =
Performed in the "wRT" mode. program editing (refer to page 34) s possibl
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5-6-15 Mode Designation

od
e MODE comma
The MODE command 15 ¥

in a program
Format: MODE 1
MODE 4

MODE 5
MODE 6 *GRA" designation

MODE 7 PRINT mode designation
MODE 8 PRINT mode release

sed to designate the angular unit or printer output canditig,
n

(n = 4 through 8)
*DEG" designation
<RAD” designation angular unit designation

This MODE command is the same as the designation which is performed by pressing the
) Key during manual operation.

5-6-16 Output Format

e SET command
A SET command is used to designate the display output format. It designates the

number of significant digits and the number of decimal places.

Format: SET E n-= designation of number of significant digits
(n =0 through 8)
SET F n------ designation of number of decimal places

(n =0 through 9)
SET N coovever designation release
* If SET E 0 is used when designating the number of significant digits, 8 positions

will be designated. This command can be performed manually or by writing it in @
program. Refer to page 24 for display contents.

5-6-17 Character Functions
® LEN

Thre LEN function is used 10 count the number of characters in a character variabte. It
permits the size of the character variable to be known.

Format: (LEN (character variable)
Example:

If A$= *ABCDE" LEN(A$) =5
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ID$ .
e MM|D$ function is only used with the exclusive character variable ($) It

Thrfam number of characters from the character string in the § variable
ce e

extrarts a

Format: MIDS (m [, n]) mand nare numerical expressions and must
be between 1 and 100

(Items in [ ] may be omitted.)

This means to extract 1 char;cters from the mith character of the character string stored
n the exclusive character variable ($)
|

numerical expression 771 should not exceed the number of characters stored Also, m + n
should not exceed the number of stored characters + 1

Furthermore, when numerical expression 11 1s omitted, all of the characters from man

il be extracted.
. “MID$" function can be abbreviated as "MID".

Example:
If s= *PC—-4"
MID (2.3) = °C—-4"and MID (4) = "4~

e VAL
The VAL function changes the numbers in a character variable into a numerical value

Format: VAL (character variable)

Since this function changes the numbers in the character variable into a numerical value,
when there are no numbers in the character variable (for example, “ABC™). an error will
occur,

Example: If ZS= *78963", VAL (ZS) =789%63

Note: When this function is used in a program and an error occurs asa result of lacking
numbers in the data, “ERR 2 will be displayed, but not the program area and
line number

® STRS
STRS transforms a numerical variable into a character string
Format: STR$ (Numeric variables)

Thi L
i 's function is convenient when a numeric value
'on alignment.

-h as posi

is used as a character, Sut
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5.6-18 Memory Clear
e CLEAR wmmlﬂ:d clears the data in all vari

iables. 1t makes numerical variables ¢

commant - vl

er vanablf :,:iting it in a program of manually. Therefore, when yoy
”ﬁgr {o executing 3 program. input CLEAR at the beginning of
i

The CLEAR
and makes charact
This command can be u
want to clear all data pr
the program-

Example: Writin
10 CLEAR

] in the p{ogram

Manual execution

CLEAR @

5-6-19 Program Clear

o NEW command
A NEW command is used to cl
manually in the “WRT’* mode.

lear a program which has been written. It is executed

Format: NEW
NEW ALL

A “NEW” command only clears the program in the currently designated program
area (PO, P1, etc.). A "NEW ALL"” command clears all programs in all program areas
from PO through P9

Example:
mM NEW

(M NEWALL @B clears all programs in all areas.
“NEW ALL"” command can be abbreviated as “NEW A'".

@ clears a single program

~

5-6-20 Option Specifications

the Casserte Interface

f or [apﬁ le(‘I)IdEI cor nection pr OCEdUIeS an
I C4 CaSSelle |lllel 'am Opefauoll manual
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d detailed operating procedures, refér

rgcol'diﬂg

« SAVE [tilename”] (1tem in brackets may be omitted.)

ame may be composed of alphabetical letters, numbers, symbols, enclosed in
The file arks and containing up to 8 characters.

quotation m
ExamP"’:
*ABC”
*NO.17
This command starts the tape recorder in the RECORD position.
Operation: SAVE [“filename”]

A SAVE command can only be used manually

e Program callout
Format: LOAD [““filename"’]
e recorder in the PLAYBACK position.

(Item in brackets may be omitted.)

This command starts the tap
Operation: LOAD [*“filename’] @@

Display during program load ;
| PF1ABC

Program file filename

A program that has been written in a designated area will be erased, starting with the
initial line number of the program to be loaded, if a callout is performed

® Recording All Programs
Format: SAVE ALL ["“filename’’] (ltemin brackets may be omitted )

This command simultaneously records all the programs which are written in 3l

"}_fhogram areas from PQ through P9.
e operation method is similar to the SAVE command and the tape recorder is siarted

In the RECORD position.
Operation:

SAVE ALL ["filename”]
Callout of a Programs

Fo .
" mat: LOAD ALL [“filename”] (Item in brackets may be omitted )
IS oo . —_—
Which \;ﬂmand simultaneously calls out all the programs from all the program areas
Similar tgre Previously recorded using the SAVE ALL command. The operation Is
o s ATK
ROsitign the LOAD command and the tape recorder is started in e ! LAYBALK

_63-




o .

Operation: )
LOAD ALL [*filename ] E8 s
. -4
Display during program load il
All files filename

Programs that are already written in program areas prior to callout will be clear

the new programs will replace them,
The SAVE ALL command and the LOAD ALL command can be used manually,

» “SAVE ALL” and "LOAD ALL" can be abbreviated as "SAVE A" ang “LOAD
A’ respectively

ed ang

® Data recording

Format: PUT ["filename’’] variable 1 [, variable 2]
(Items in brackets may be omitted.)

The data which is recorded on the tape is the data in the variables, from variablg 1
through variable 2.

Example: pyTt *pc”A oo data of variable A
PUT *1—=2"A,Z ----==--- data of variables A through Z
PUT *DT”"$,A,Z(1@)--- data of character variable $ and variables A

through Z(10)

When recording the data in the exclusive character variable $, write $ first.
This command can be used either manually or by writing it in a program.
For manual operation, start the tape recorder in the RECORD position.

Operation:
PUT [“filename’’] variable 1 [, variable 2] EB

When using the PUT command in a program, write it along with the line number and
start the written program.

¢ Data callout

Format: GET [“filename”] variable 1 [, variable 2)
{Items in brackets may be omitted |

This command can be used ejther manually or by writing it in a program.
For manual use, start the tape recorder in the PLAYBACK position and operate ds
follows.

GET [“filename”]) variable 1 [, variable 2] €

For use in a program, write 1t in along a line number attached and start the program-
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hecking the file which has been recordeg o

. (\;/EH“:Y command is used 10 check whet
corded properly

Format: VERIFY ["filename"]

N the tape
her the Programs or darg have been re.

(Item in brackers may be omitreq )

The operation sequence is similar to program load
WERIFY” command can be abbreviateqd a5 “VER"

s Printer .
An exclusive mini printer can be connected to the p
program lists, data and even mlcul_anon results durin
For printer connection and operating procedures, ref

Manual.

C4. By connecting this printer
9 execution can be printed our
€r 10 the Mini Printer Operation

To print a program list, press @ and designate the PRT mode.
Program list

LIST B3 or LIST ALL B3
(PRT mode release)

After printout is complete, be sure to press and release the PRT mode.
Also, to print calculation results or operation contents, printout can be performed
sutomatically by writing “MODE 7" and “MODE 8" in the program

Example:
j
100 MODE 7
110 PRINT A
120 MODE 8

When “MODE 7* is written in the program, be sure 1o write "MQODE 8" priar 1o
Program termination and release the PRT mode

"LIST ALL" can be abbreviated as “LIST A"

5-6-21 General Functions

General functions include arithmetic functions i
, v oo tic charde
hese functions can be entered by pressing spectic o
w " CLn
‘:h the one-key command’' using a single key | wi
“Neral functions may be used manually or incorporated ¥

gonomel and others
such as gt nometrtd

on the keyboar

thin pragrams
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Trigonometric lan; COS X C0S3.14 COS1 COS (L-3)
Sntion gl TAN X TAN70 TANF TAN (Fx2)
R sin-' X ASN X ASN 0}27 AACSSNDP ASN (2Z+Y)
" - ACS T, ACS (C=X)
trigonomatric cos™' X ACS x
fuiz::on ' X ATN X ATN6.5 ATNV ATN (Q+0.5)
Square root Vx SQR X SQR69 SQRA SQR(RXS)
*“‘N
Exponential ex EXP X EXP S, EXP E, EXP (P+Q)
function — |
Natural LNX LN43 LNP LN (U+T)
|ogarithm loge ¥ ARl
Common X LOG 246 LOGR LOG (G+15
logasithm log,, X LOG 15)
Integration INTX INT x INT 347.457 INTV INT (Q+U)
(Maximum integer INT —45.43
not exceeding X)
Fractionalization
{x with its integer FRACX FRACX FRAC73.64 FRACN FRAC (H+B)
part removed)
Absolute value 1X1 ABS X ABS —9.43 ABSL ABS (K/P)
Conversion of decimal
e imal DMSS (x) DMSS {12.34), DMSS (M)
Canversion of sexagesimal
i DEG (x, y,2) DEG (12, 34, 45), DEG (A, B, C)
Sign SGNXx SGN 79 SGNE SGN (P-0)
(Iftx>0, 1)
(Itx=0, 0
litx <0, —1)
?E*&ﬂ;ﬂ;ﬁmgﬂﬁ RND (¥, ) RAND (123.486,2) RND (A, CI
= ,'fwhn'f,‘ﬁ',:ﬂm' digh place RND (F+E, G=5)
?Jn?om number generation
niform random number
generation in the range RAN # RAN #
0<x<1)
Unitjof Degree MODE 4 One right angle = 90 degrees
sngular measure  Radipn MODE B One right angle = - radians
Gradient MODE 6 Ona right angle = EO gradients

X and y are constants, variables or numerical expressions.

_66_

ple 1: Make a program 1o obtain the length of one 5ige of a triang

gxam angle enclosed by the other two sides

e USing the

[C=va" +b® —2abcosh |

10 MODE 4

20 INPUT A,B,C

30 D=SQR (AI2+BI2-2%A%B*COS C)
40 PRINT D

50 GOTO 20

\ODE 4 in line 10 designates the angular unit in degrees. Then, the lengths of the
wwo sides and the enclosed angle are input in line 20. Line 30 calculatss the square
(oot SQR, and cosine COS, etc., in accordance with the formula.

Example 2: Make a program to obtain the amplifier gain dB with input voltage X
and output voltage Y,

Y
[ dB =20-log,o X ]

10 INPUT X,Y
20 Z2=20%L0OG
30 PRINT Z
49 GOTO 10

(Y”7X)

Example 3: Make a program to generate three-digit random numbers using a random
number generating function and a significant digit specification function

19 N=RND(RAN#,-4)%1000
20 PRINT N
30 END
: . a ¢ < 1, thres
Sm;e random numbers are generated as 10-digit numbers in the rangs 0 <X < T
digits are taken as significant digits and multiplied by 1000

- 67
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Example 4: Make a program to perform a calculation using the exponential funetion

1.5

+ €
[Calculate A B

10 INPUT A,B

]

20 C=(A+EXP1.5)/B

30 PRINT C
40 GOTO 10

Example 5: Make a program to make a time calculation by entering hours (H), minutes

(M) and seconds (S).

10 CLEAR

20 INPUT H,M,S
30 T=T+DEG (H.M,S)
40 PRINT DMS$(T)

50 GOTO 20

In this program, hours, minutes and seconds are assigned to variables H, M and S re-
spectively. Then they are calculated as a decimal value, converted to a sexagesimal

value and displayed.

— 68—

Error Message List
e T

Emor Meaning
code

6

— | Memory over-

flow or system
1 stack overflow

oProgram cannol bﬂwr
ficient number of
not be expanded.
.S'ack Mf“ﬂw due
; to
culation formyla # Complrcated cal

S1eps of memory can.

Syntax error

*A mistake has been mg
program, etc.

*The left side formay
right side format in
ment, etc.

de in writing he

15 different from the
8 substitution state-

Mathematical
erfor

*The calculation result of 8 numencal
um g
pression is 10'™ or greater '

*Outside the input range of
function. b

*The result is indefinite or Impossible.

mien dye 1o mSUf-‘

—_— ]
*Corect the caicuiatgn for-

*Clear

Of reduce the mnnherm;
memones.

*Divide ang Smpidy e
numenca) expression

mula or data
*Verify the data

Undefined line
4 number error

*No designated line number for a GOTO
statement or a GOSUB statement

*Corect the designated fine
number

Argument efror

*For a command or function that requires
an argument, the argument s outside
the input range.

*Carrect the argument error

*Attempt was made 10 use a memory
which has not been expanded

*Attempt was made 10 use the same
memory for a numerical variable and a
character vanable at the same tme.

*Expand the memory pro-
perly

*Do not use the same
memory for a numencal
varable and a character
variable at the same time

®A RETURN statement appears other than
during subroutine execution

oA NEXT statement appears other than
during a FOR loop or the variable of the
NEXT statement is different from that of
the FOR statement

eSubroutine nesting exceeds B levels

*FOR loop nesting exceeds 4 levels

esRemove the unnecessary
RETURN statament or NEXT
statement

sReduce the subroutmes ar
FOR NEXT loops to withn
the maximum levels

5

Variable error
6

Nesting error
7

P —

Protect emor

8

sWhen the password is specified:

a) another password is specified

b) a command which camnot be used
is executed

¢) editing s performed

d) a program with anather password
attached s loaded

Opuon error

eExecution is performed in the PRT mo:m
or option command such as SAVE i u:
acuted when na printer or ape recorder
is connected

—69 -

4__‘

I

eCancel the password

e(Connact a prnler or ape

recorder
eRelease the PRT mods
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FOR

FOR v=e1 10 &, I57gp
'I'denougu .

'epresent a numey
Pression respectively

—

READ

READ variable, varable, .

mitial valug ¢

than ey, the
EWEMQ_
the fine next 1o tn

the

tha ek S

Whu'l “Umﬁﬂcal valug

P50
S'W‘i'ﬁ!theama.po
R
1900 15 teDeated agan f 4
canmmm

e NEXT statemeny

P50

R e y—
dsdlufrommgmnm =8
varabie.

P55

DATA

DATA data, data,

sm“‘“‘“mmfvmudy,n

READ statemam

P.BS

RESTORE

RESTORE [line number]

REM

REM comment statement

Gmammm,mr

P57

Stops the executon of a program tem-
porarily 10 brmg the system 1o & key-
in wait state The execution can be cor-

tmued by pressing the [ key

P57

Causasdmatobemv R it
ksyboardduringamcumnmm
INPUT INPUT varable string gram. The program execution jy Sl
stopped until after the end of input i
P4q |
Reads a characm
execution of a pragram ang 54
;?,ns Il:mto 8 character variap),
ce program is not stopped -
KEY$ Character variable=KEY$ by this command, nothing m
signed to the character variablg f
no key-in entry is made,
P45
PRINT output control Outputs a specified output alement
functi : t in a specified format. ;
PRINT unction {' } .OU put Pas
| t | .
ramen |1} ]
H Displays from the designated nth
CSR CS“"{.} position. Pas
(0sngs11)
GOTO GOTO {l'me number Causes control o jump to the
# program area specified line number, P47
ON numerical Causes jump 10 the specified line
expression GOTO number or program area, depand-
ON — GOTO line number,. .. ing on value of numerical ex- |
{ #program area,... pression. P48
Causes control 1o jump to the fine
IF comparison number following THEN, or
{THEN line number cutes the command following * |
IF_THEN _. command if the result of the comparison I8
true. Causes control to procaed {
the next line number If the result |
of the comparison is (alse
P49
Calls the subrouting with the speci-
fied line number for exacution. Al ;
GOosuB GOSUB { line number ter the subroutine is exscutad, con-
#program area) | wol returns to the GOSUB stato®
ment by the RETURN statemant (9
proceed to the command lollowi
ing that statement. P52 |
ON numerical Executes the spacified subrouting,
ON — GOSUB expression GOSUB depending on the value of nu:lg" i
line number, ; ical expression. 4
# program area,... S
Signifies the and of n‘aubvau“”":;;j :
AETURN RETURN feturng control to a line NUMBEE

next o the GOSUB smtamt!r;-‘s 2

END

Snifies the end of a program, the sys-
18 returning 1o it pre-execution KIate.
The execution of a program, once eni-
ed, cannot ba contmued even il he

key s pressed

P57

CLEAR

Clears all varable data for a program

P62

LIST

LIST [ime number]

Dispiays a listing of all e slatements
in a program from the specidmd ina

numbar downward

P59

p—

e—

LIST ALL

RUN

RUN (line numbarl

Displays a listing of the nmm n sl
programs and the data m »il marmones

n from he
Causes 8 program (0 5 pED

specitied Ima numbsr




pro
NEW NEW area of a program. g g;-' n
Clears all the programs. 1
NEW ALL | NEW ALL pesl|
PASS “character string” | Protects a program by assigning a pro= |
PASS ) pro-
(Up to 8 characters) gram password. Pss |
- DEFM [number of Expands memories. e
DE memories 10 be expanded] : |
e [LET] variable= Assigns the result of a numerical exp
numerical expression sion to the variable. S
4 Designates trigonometric angular units |
MODE MODE { 5 } as degree (4), radian (5) or gradient (),
6 : P.60
En Designates the number of significant
— SET {Fn} digits or number of decimal places for
N the displayed numerical value.
0sns9) P60
— Calculates the size of the character
LEN LEN (character variable) variable: P60
Extracts n characters from the mth
MID$ MID$ (m(,n]) character in the exclusive character vari-
able ($). o pe1 |
Converts the numbers in a character.
VAL VAL (character variable) variable to a numerical value. |
P81 |
Converts the numerical value in a nu- |,
STRS STR$ (numerical variable) | merical variable to a character.
Records only the program'in the cument
SAVE SAVE [“filename’’) ly designated program area on, tape.
Calls out the program from the tape and
LOAD LOAD [“filename’’] loads it to the currently designated pro- |
gram area. P
Records the programs in all program.
SAVE ALL | SAVE ALL [“filename”] areas on tape at the sama lime. P“
Calls out all programs from the'tape and
LOAD ALL | LOAD ALL [“filename”) loads them 1o the respeclive program |
areas. P63
PUT PUT [“filename”] variable | Records the datain the variable oft F%
: and |
GET GET [“fi SO Calls out the data from the; tape and |
["Mhename] varlable | okt in ihe. variaia 5 PB& I
Checks to confirm that the programs o |
VERIFY VERIFY [“filename”] i

data have been recorded on the tape
propary "pgs_

* Iterns enclosed in (

| may be ormitted. Either one of the items enclosed in |

] may be used. e

(“Function Digit Capacity

lnmm .
“ix,cos”!x 40" (87 rad, 1600 gra
sin” " X, COS. ;’x e
tan”tE el e e
logx,Inx | x>0
ex ; A _ <_227§x§2m
NES : LRy
x¥ xty When x <0,
AT ? Vs a natural number, -
k o it B S S0 S, - = A SO e RS % ;

(26-3650 or 26-3650A) program

Programs made for the original PC-4 (26-3650 or 26-3650A) can be used with

: by
PC-4 (26-3650B). The 26-36508 is provided with more commands than th:;&g;;x
for more convenient operation.

The BASIC for 26-3650B is almost the same as for the 26-3650/A. Differences are.

e Additional commands
PASS (Program protection)
READ (Reads data from DATA line)
DATA (Stores data for READ)
RESTORE (Specifies the data to read)
ON — GOTO (Indirect specification of GOTO)
ON — GOSUB (Indirect specification of GOSUB)
REM (Comment line)

® Additional functions
DEG (Sexagesimal to decimal conversion) |

DMSS (Decimal to sexagesimal conversion) |
STRS (Converts a numerical value to character variable)

® Modified commands
26.36508 2%-3650/A
NEW (NEW ALL) CLEAR (CLEAR A)
CLEAR VAC
SAVE ALL SAVE A
LOAD AL LOAB A
VERIFY VER

(Manual operation only)

KEY
MiDg MID

DEFM (Can b
KEvg € programmed)




[ ly work on the 26-368500
Programs made for the 26-3650/A should basical 50B whe
change CLEAR (A] to NEW (ALL), VAC to CLEAR. However, we 'ecomrnen(? :/:u
you revise your program using 26-36508 enhanced BASIC for easier Operation (a:(:
editing).

Exampis:
26-3650 program

19 VAC

290 FOR A=1 TO 20

290 INPUT ZiA)

49 1F ZiA)>89: B=B+1:GOTO 90
590 IF ZiIA1<60@: C=C+1:GOTO 90
69 IF ZIA)>49: D=D+1:GOTO 99

79 IF ZiAI<49: E=E+1:GOTO 96
80 F=F+1

29 NEXT A

This is part of 3 program 10 enter data and distribute them according to their size,
The program cari b2 used as is; however, you may correct the following:

Line 10 : Cranige YAC 15 CLEAR,

Since memory expansion is nNecessary on this program, add line S stating:

S DEFM 20
Or, on the following program:

19 INPUT I=1/0=2P=3" N
20 IF M<1 THEN 10

39 IF N>3 THEN 10

49 GOTO H¥X169

anesan

i = he tyr
jsive of M. You can use ON — GOTQ :

w5 portion of the program is 1g determine

anck 1'H’\f; i

on the 26-'1&{[);1 1MGer

accor ad g to 1
O e

10 INPUT I=1,0m2, pog-
260 OM N GOTO 199.203.399
36 GOTO 10

T ENY

The program saved on cassette tape by the 26-2650 - _
However, the program saved by the 25-3850p ’nafn:jﬁrie’lg?d?j 10 the 7636508
26_36%/A_ = AUiE 1o be "'3’1’5‘:"] 0 the
e Vinen saved oni 1ape using "SAVE ALL™ Dy the 263508 .
ALL” on the 26-3650/A. RS R
e \finen saved oOn 13pe using “SAVE filengme
“LOAD filename™ on the 26-2650/4

by the 2636508, you m
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Fundamental calculation functions
-Negaﬁve numbers. .e"po”e"‘sr parenthetical addition, subtraction, multiplication and
givision (With priority sequence judgment function (true algebraic logic))

5 Built-in functions . : :
Trigono,-netm:/mvea":;e tngonor.'netrlc functions (angular units — degree/radian/grade)
i mic/exponentlal functions, square roots, powers, conversion to integer da-

Jogarith i :
integer portion, absolute value, symbolization, designation of number of

jetion of In e :
significant digits, designation of number of decimal digits, random numbers, 7, dec-

imal < sexagesimal conversion.

s Commands
INPUT, PRINT, GOTO, ON-GOTO, FOR-NEXT, IF-THEN, GOSUB, ON-GOSUB,
DATA, RESTORE, STOP, END, REM, LET, PASS, RUN, LIST,

RETURN, READ,
LIST ALL. MODE, SET, CLEAR, NEW, NEW ALL, DEFM, SAVE, SAVE ALL,

LOAD, LOAD ALL, PUT, GET, VERIFY.

= Program functions
KEYS, CSR, LEN, MID$, VAL, STRS

s Calculation range
+1x 10-%° to £9.099999999 x 10%° and O (internal calculations use 12-digit mantissa)

®Program system
Stored system
sNumber of steps
Maximum 544 steps (maximum 1,568 steps when op
=Program capacity
Maximum 10 programs (P@ through P9)
®Number of variables
it?;‘addagg) 26, expanqable to 94 (maximum 222 variables
and exclusive character variable ($)
.Naiﬁng
EUbroutine — 8 levels
OR-NEXT loop — 4 levels
Oz(r;g:'cal value — 6 levels
abi ors — 12 levels
10‘2:;n System and contents :
Number) :‘:;gss;:; (lincluding minus sign) or 8-digit mantissa
D -digit exponent.
*Play elemants
‘91t dot matrix display (liquid crystal)

tional RAM pack is \oaded)

when optional RAM pack

(7 digits for negative



- s | [ The FCC Wants you o

aPeusr mupply ] fhis equipment generates and uses radio frequency Pl 0] Know
2 lithium batteries (CR2032) hat Is In strlct ACCOrdANce with the manutacturer'y i "ot Instalied ang yyeq
mPower consumption : radio and television recaption. Yifuctions, it may cause th.m“’”"v»
o
Maximum 0.02 W It has been type lasted and tound to comply witn the limitg o7
. N |n accordance with the specifications in Subpan J of Part 13 Class B COMputing g
aBattery life (Continuous ufa) to provide reasonable protection against such inyer o' FCC Ruies, which 418 Genigneg
Mainframe only — approximately 170 hours y However, there Is no guarantee that Interference wiy m;'tnc. In a residentia) (natatation
With options connected — approximately 100 hours If this equipment does cause interference to ragio or 1?'0?;5:‘". Particular instatiagign
= Auto power-off f determined by turning the equipment olf and on, the user is enco. feception. which can py
Poweer is tumed off automatically approximately 7 minutes after last operation. 3 terference by one or more of the following measures: 418aedto try 1o correct the n

- ;
Ambient temperature range Rearient the receiving antenna

0°C 10 40°C (32°F 10 104°F) f :
. Relocate the computer with respect to the receiver
s Dimensions « Move the computer away from the recelver
98H x 165W x 7ImmD ( ¥3"H x 6 ;"W x 2 ¥,"D) i « Plug the computer into a ditferent outlet so tha computer
il - | branch circults. A receiver are on ditferant

119 g (4.2 0z2) including batteries

Warning

This equipment has been certified to comply with the limits for a Class B computing device.
pursuant to Subpart J of Part 15 of FCC Rules. Only peripherls (computer Inou]lnupul‘
devices, terminals, printers, etc.) certified to comply with tha Class B limita may be attached to
this computer. Operation with non-centified peripherals is fikely to result in interterence to
radio and TV reception.
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MEMO AV GK ; — o
e , SERVICE PoLicy

fadio Shack's nationwide network of service faciities pray
~ent. and reliable repair services for ajf of g COWDE':S:'OES QUCH conpe.
' I Products i

ngtances Warranty service will be performey ot 5. 1N mggy
| ghack s Limited Warranty Non-warranty Service will be proy, ance wm Rag,,

| parts and labor costs Cedal reasonzp.

gecause of the sensitivity of computer equipmen; anathe propie
| resylt from 1mproper servicing the following limitationg als;mqu:cncar
) cenvices offered by Radio Shack 9 2pply 16 tra

1 It any of the warranty seals on any Ragio Shacx COMputer progyees
broken Radio Shackreserves the nghttorefusetg seruce ';eaa‘ ,‘ J:;jre
to void any remamning warranty on the equipment =Quipment or

2 Ifany Radio Shack computer equipment has been mogified SOTaL 15 oy
vathin manufacturer s specifications. including but net Imreg 5 1 -
stallation of any non-Radio Shack paris componers. or rep acc;m'

H boards. then Radio Shack reserves the right to retuse ta seryice tme g, o.

5 ment void any remaining warranty remove ana replace any non-Raso

| Srack part foundinthe equipment. and perform whatever moaitications ae
necessary to return the equipment to onginal tactory manufacturers spec-
frcations

3 The cost for the labor and parts reguired 1o retum the Razo Shack com
puter equipment to oniginal manufacturer s specificatons wil bechargeats
the customer in addition to the normal repar cnarge
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