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Mober D830A System

Tape Cassette

Editing Keys, etc.
Tape Cassette Door
Cassette Door Release

Arithmetic Keys

32 -Character Display

: ‘
\ Slide-out Cards

Alphanumeric Keys

Special Function Keys OFF/ON Switch

Numeric Keys

* POWERFUL COMPUTER-LIKE LANGUAGE
'BASic' - EASY To uSE.

¥ OprPeratoRr FRIENOLY - TYPEWRITER
KEYROARD - ALPwA NumMERIc DISPLAY,

K EXPANDARILITY - FRom 2K To 8K

9reciac Funetions - useR dEEnaRLE
(STandDARD)

¥

¥ Aooimionar Caragi mES — Srtmes . Horfoces
Erc,

¥*

TERMINAL €APABILITY — TERuwAL | Ana
dArAcom

- Features GacLoes
AND MANY MOEE./




Memory

¥ BAasic CALCULATOR - 1S FITTED wWiThH
4K BYTES (’ZK WORD) OF MEMORY.

e OPTIONS -

235 FactorY INSTALLED 8 K BYTES
(4 ¢ szos)

2% — » -~ - "~  |GK BYTES
(8¢ worps)

11281 A FieLo INSTALLED 8K BYTES

¥ Reao Ony Memor:es.

e I2T0B MATRIX Rom (ll??OF)*

o 1271 B ProtTeRr Rom (n271F) *

o 1212B Extennd /o Rom (1272F)%

o 1274B StRinG VARIABLES Rom (1274F)%
o 12778 TerminaL | Rom (11277F)%

s 1127188 Baten Basic Rom

o I1273B AvvANcEd TRoGRAMMING Romm

¥ DENOTES FIELD INSTALLED.
THESE RomS canN AcSe BE INTERNAaL

FAcToRY INSTALLED (Mmax. 3)




G ENE RAL
INForRMATION

¥ KevyBoarD
o ALPHANUMERIC KEYS SiiLAR To

A TYPEWRITER - LETTERS ALWAYS
APPEAR IN UPPER CASE,

o Numerie KEYS -~ STANDARD CcALc.TYPE

RLock.
e ARITHMETIC KEYS - STANDARD KevS
+ — /7 ¥ 4

e SPeciaL FuneTion Kevys fo-Ff3
PRovine 20 USER DEFINABLE AcTionNS

o OTHERS - EDITING , DISPLAY, FORMAT.
TAPE CASSETTE €TC.

¥ REPETITIONNNNNNNNN = most Kevys F
HELD DawnN PRobDuUcE REPEATED
AcTon.

»¥ FREe FoRMAT — IN ALL CASES ExcEPT
PRINT ,» DISP, TYPE oF SiTuATION
SPAcES ARE IGNORED e.q.

1 = 4 + |

¥ ConTacrress KevBoarRds
A 9800 3SERES CAicutAToRS

ARE FEITTED WITH CONTACTLESS

KEYBoARDS uSInG PRinTED CiReuri
TRANSFORMERS . 11




—
QAVOIAID| VOR_L®EQ 73VOWN

SAIMI
QIIIWNN Uy
IVILLYWIHAYIN

SAIN

NOILONNY

IV

SAIN

SAIN
A0AUNOY 3IdV L -
(234407 HiIMm SAI) oMNILIQ]
9IS 38 NVD)
SAIN AWI4SIQ




DispLAY

¥ Fury Acpra-Numeric

o 32 cHARACTER ALPHA/NUMERIC
LED DISPLAY

e FuLL AuTomaTtic SeRowuing oF

AN 8 Q0 CHARACTER LINE WITH THE
AP { Row.

¥ COMMUNICATION BETWEEN CALcuLATOR-
OPERATAOR - cALcuUuLATOR ’ POWERFUL

FEATURE . USE T 1IN YouR OEwOS.

® USED IN THE QUESTION ~ANSWER S\ TuATiON

OPERATOR® Da NOT NEER EXTENSI\VE
MACHINE LANGUAGE.

I'm a ren.l frienlly
Ca.[cula.tor as Calcula.fofs

go

Queate FRom A 9830A

I—




B ]

¥ Line LencTH = MAX. 80 CHARACTERS

e 32 cHARACTERS DISPLAYED
e AN AUDIBLE ToNE AFTER 72 cnAar,

¥ RANCE — « -9.99999999999 % 1 +o
9.999999599999 x 1099 e.a.

0

N |

—9.99999999999 X 10°° —-1X107%° 0 1X107°° 9.99999999999 X 10°°

¥ MEMORY — THE USERS MEMORY IS EXPRESSED
IN wWoRrRDS !

fworn = 16 BITs = 2 BYTES

¥ ERROR MESSACES — INDICATES A FAULT

BY A NuMBER REFERRING To ERRoR
LIST UNDER CALCULATOR.

THree Imeortant Keyvs

CLEAR . ErASES DISPLAY

EXECUTE : Perrorme THe oPeRATION In
THE OISPLAY.

END I)F ..IN(: Puts PrRacRAM wuLNES IN

MEMaRY

'.ET’S '.’SE IDE Kevsomau.’




Keveoarns Operation

¥ Fixeo,FLoatine. Stancars

e Fixeb N — FIxES NUMRER of SianFicANT
@i re
0 FLOAT N — FIXES NUMBER OF SIGNIFICANT

DIGITE AND DI\SPLAYS 1IN
FLOATING PoOINT wWI\TH

EXPoNENT,

e TD — WHEN CALCULATOR \S TuRNED

ON RESULTS ARE v Sto.
FoRm AnND APPEAR AT wouwd

BE ExPECTED.

ExXAMPLES:
Standard Fixed ‘2’ Float ‘4’
a) 23 23 23.00 2.3000E+01
b) —-173.0 —-173 —173.00 —1.7300E+02
c) .068 0.068 0.07 6.8000E—02
d) 12345.6 12345.6 12345.60 1.2346E+04
e) .003 3.00000E-03 0.00 3.0000E—-03
f) 7.314 7.314 7.31 7.3140E+00

® THESE INSTRUCTIONS ARE PROCRAMMARLE

® THE CALCULATOR ALwAYS WORKS WATH

(2 PoinT AccURAcCY = THESE \NSTRUCToNS
AFFECT ONLY THE oOouUuTPuLT.

*¥ PounpiNng

Q.%.
and@@ (a4, )

macomxm
macomxm




AR!THMETIC

¥ CALcuLATING

® BASic CALCULATIONS CARRIED ouT

BY KEYING REOUIIRED FUuNCTIONS INTO
DISPLAY AnD PReSsSwWG EXECULTE.

Q.s.

The EXECUTE key must be pressed to evaluate any keyed-
in expression.

LDHE

macomxm

¥ Aeirumenc HIERAcCHY

® HIERACHY \S THE OROER oF ExEcur-
ION OF THE MATHEMATICAL OPERATIONS,

0 WHEN Twe OPERATORS HAVING THE
SAME LEVEL OCcuR Ex€cuTionN 1S
LEFT TOo RiaHT.

e THE uSE ofFf PARENTHESIS WL
CHANGE THE ORDER oOfF ExXECUTION.

TOTAL MATHEMATICAL HIERARCHY

Functions highest precedence
1

NOT

*

+ —

Relational Operators

AND

OR lowest precedence

N OT ' ALL OPeERATIONS IN
E‘ PARENTHESIS ARE EXECUTED
First !




10

¥ FesuLT

@ e WHEN PRESSED . WiLL DISPLAY THE

RESULT OF THE LAST ARTHMETIC
STATEMENT EXECUTED

® CAN BE uSEn N A FouowinNna
EXPRESSION -~ Sa INCLUDING THE
PrEvious RESuLT,

¢4 \F THE PREVIOUS RESUT =7

(/) (EE-RES )

)

macomxm
—

¥ VaerarLes

® SQMPLE VARIARLES — ANY LETTER FRom

A To Z - ANy LETTER FouwlowED BY
A DiGIT © Tod

o ARRAY VarIABLES — ONE DIMENSION,

LETTER A To 2 : A(®) = AG).AR). AR !

(VEcToR ARRAY) _ viue DIMENSION

LETTER A To 2 ! A2,2) : (LD 'NOD) A(2.')
(MATRIX ARRAY) A (2.2)

e StriInG VARIABLE (Wcru SrReina ROM\

A CoOLLEeTION OF ALPHANULMERICS
WiTHiIN QuoTATON WMARKS |

At = "HewrLeTT -PackaRD"”

ERROR 40|

REMEMRER A VARIABLE MuUST

BE DEFINED BEFORE BEING USED.




FLINCTlONS

¥ MATHEMATIcAL FuncTions

e ABS ! DETERMINES THE ABSOLWTE VALUE
OF AN ExXxPRESSION.

o EXP

RAISES THE CONSTANT €' To Tne
PowEeER OF Ad EXPRESS\OWN.

e INT : Giwves THeE INTEGER VALLE OF
THE EXPRESSION,

e LGT ' DETERMINES THE LAG To BASE \O
AOF A PoSiTiVvE VALUE, ExPRESSION,

e LOG : A% LGT BuT To BA<e e

e RND ' Gives A RANDOM NUMBER
BETWEEN O AnOD |

¢« SGN

ReTurns : 1 I\F ExPRESSioN > O
- " “ =z O
s " - <o

o e

e QQR \ ComPuUTES THE SOoUARE RooT ofF
A PoSiTive ExPRESS(ON,

ExXAMPLES :

LWEOHOEEEOO CE )]

which gives a positive value to the expression.

EEEEEIEEERET D
J

@ (B &9Ri47 I8

HEOMNOEGLDD = 0
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* TE: CONOMETRICAL Fuu CTIONS

DETRRMINES THE SINE oF ExPRESSion

® SIN
®Cos o DETERMINES THE CaSINE ofF ExPRESSwN
[ TAN . DETERMINES THE TANCENT oF ExPReSSion

® ATN . DETERMINES THE ARCTANCGENT oF ExPRESS,

* ANCLES ASSUMED To BeE RADIANS  UNLESS
OTHERWISE STATED '~

@ DEG : WHieH CALCULATES ANGLES in DEGREES

® GPAD P CALCuULATES AncLeS 1N CRABS.

® QAD © CALCULATES ANCGLES IN RAD1ANS

% ; l THE VALUE FoR T IS OBTANED BY

KEvyinGg N (P)[1) AND  wWiLe GivE
A vacue ofF 3.141592653¢0

ExAmPLE
ololol: D
() =) (o) (~G.5RenanREe )
WEMO (=5 )
WEOMNEHOMEE) 45 3




* loc.|CA|_ EVAI_LIAT'ION

ExXPRESSIONS CAN BE Co

@ 'S RETuRNED FoR 'TRue'

FALSE ComPARISon

»

MPARED And A 1
ANvo A O for

¥ ReLamnanaLl OPERATORS

TO DETERMINE THE LOGICAL RELATIONSH P
BETWEEN Twa ExXPRESSIONS.

equality

#or<>

inequality
greater than >
less than <
greater than or equal to >=
less than or equal to <=
Ex AMPLE
IF WE DEFINE A=4, B=2.(C=3.D=3

THEN THE FoLLOWING I

A<B which is true, so 1 is displayed.
B<A which is false, so @ is displayed.

S TRUE :

B#C which is true, so 1 is displayed.

C#D which is false, so @ is displayed.

3=C which is true, so 1 is displayed.

4=A which is false, so @ is displayed.

A= which is an assignment statement and not a logical statement; so A is

assigned the value of 4.

QELAT'IQNAL OPERATORS ARE uUSeO

Ex‘reuswew N ™e  |F--- THEN STATEMENTS.,

13
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¥ Locicar Dperators

THREE LOGICAL OPERATORS CAN EE
@ USED AND ALSe ComBINED WITH

RELATIONAL OPERATORS.
AND COMPARES TWO ExPRessionsS

BoTH MUST BE TRUE fFor A TRuE
RESULT

o ®

UQING ‘'OR' THEN IF E\THER OF
THE ExPRESSIONS ARE TRuE THE
RESULT 'S TRUuE. IF BorTH ARE
FALSE THE RESuLT 1S FALSE.

o o

OR

CHANGES THE LoCicAL RESuLT FRom
TRUE To FALSE IFoRicinvALLY TRUE

FALSE To TRuwE " o—— FALSE

NOT

ExXAMPLE

F Az=O.R=z2., c=4. D=4

THEN '@ -
A OR B

The arithmetic value of A is zero (false) while the arithmetic value of B is two (true).
Since at least one of the expressions is true, a 1 is displayed.

A OR C-D

Both arithmetic expressions have a value of @ (false). So a @ is displayed.

NOT A
Since A is false, NOT A is true and a 1 is displayed.

NOT B OR NOT C

Since the arithmetic values of B and C are both non-zero, they are both true. Therefore,
NOT B and NOT C are both false; so a @ is displayed.
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PROGRAMMING

i
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it
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Dernve Tue Proaiem |

® WHAT INFORMATION DO YOu HAVE

@ WHAT KIND OF ANSWER Do You
WANT

® WHAT DO You HAVE To Do To

GET Youk ANSWERS




FLowcHARTS

¥ ARE USED To HELP DEFINE AND

SOLVE THE PRORBLEM. THESE

SYMRBOLS WILL HELP ToO SET uef

THE FLoawCcHART

D swer

CET

INFORMATION

CALcuL ATE
ANSWER

MAKE A
DECISION

Ve

WRITE oOouT

T™E ANSWER

C

) StoP

/SE FLOWLHARTS

17
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@® Srvee FiowehaeT

NO

( sTART )

GET
A AND
B

ADD A
TO

A>BY—YES

SUBTRACT B
FRonm A

PRINT THE
ANSWER

C STOPB




* PRQGQAM WE\TNG

@®@ EAcH LINE MUST HAVE A LINE NS

@ To ENTER A LINE INTe CALCuULAToR
MEMORY PRESS END OF LINE KEV.

® REFORE STARTING To PRocRAmMm uSE
A FLOW CHART.

¥ Procrauv Execurion

° To ExEcuTE OR Run A PRoGRAM
N THE CALCULATOR PRresSS -

TOo HALT THE PRQAGRAM ATHER
[ ]
THAN AT THE END TPRess ' SToP

macom>m

Now TO’- Ecwuees

@ LL PuRPoSE

¢
LA @ YMBotic v
. HeN (N ] RUN
’31‘% @ NSTRUCTION P%
<
WY Kt @ ODE DisP

For ... NEwr \WRTe

19
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X BAsic STateMenTs

THE Bocw (ExPreESSION , NUMBER
oR VAQ!AB\_E)

THE "BASic STATEMENT ( conTROL We;e&

THE LINE NumBER (1 ™eo' 3353)

This is a BASIC statement:

19 INPUT A,B,C,D,E

STATEMENTS oR LINES HAVE A UNIGUE

NUMBER . THE CALCULATOR USES TH'S AumB.
TO KEEP LINES IN ORDER,

LINES cAN BE ENTERED 1N ANY ORDER

@ AND uSuALLy WITH GAPS BETWEEN For
FUTURE INSERTIONS,

?EMEMBEE] ._mes AZE l_.n<E %EMTENC—ES
THEY Mus-r BE

GRA MMATICALLY COEZECT.




X & onsTANTS

® Geneear Foem :

A DECIMAL NUMBER BETWEEN
MINIMUM  OF /0-99 TR © T A
MAximuna  of 10°2,

® ExAmPLE .

25) IS.75 ) -&7 , 12345678901

¥ ConsTANTS ARE USED To
REPRESENT FixED NUMERIC VALUES.
THEY CANNOT BE CHANGED BY

THE PROGRAM.

21
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X Aeimumeric. OPerAToRS

Basic GTANDARD MEANING
MoTATION MoTtATioN
+ + Acpoimon
-— - SUBTRACTION
dk *OR X MuLTIPuicATioN
/ —or / DividioN
< & LESS THAN
> > MoRE THAWN
<= s LESS THAN OR Eo.
= > MORE. TWAN oR EO.
(orl] ()orl] RRACKETS
’ 2
A ExPonNENTIATION
# or <> + Nor EouAL To

\\\ ‘ / // THie OPERATOR DOES NoT
_— ALWAYS

=y /| \\\ MEAN EouALITY




'* S PEcCIAL

G &Ns

use ofFf EouaL

THE {=3 SIGN MEAWS -

"“TaxES THE VALUE OF"

ExXAMPLES .-

A+R : X TAKES THE VAWE oF A PLusB

X = X+I] : X TAKES THE VALUE OF THE OLD X

PLul THE CONSTANT 1

X =2 X%B: X TAKES THE VALUE OF THE ocd
X TIMES THE VALUE OF VARABLE B
X = A%B : X TAKES TWe VAWE oF A mwunilzed
By B8
Takes THE

— MEANS VALLE
o !

23
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¥ Generar Form :

100 REM { PRoO CRAMMER EsmAexs}

¥ ExamPLE :

fo REM THE FoLLowme FProcrRAm

260 REM CALCULATES N FAeToRIAL

0 . cenn.
40 ...-..-

¥ Tue Rem (REMaRKS) STATEMENTS AcLows

A PROCRAMMER To INSERT NOTES IN

THE PRocRAM. TrE CALcuLAroR

IGNORES Acr LINES wWIiTH  REM.

THE REmM LINE WwWwr BE PRINTED

IN THE LISTING OF THE FRocRAm.

lse Rem For EAsy fRoclam EEADING l




<< << ASSIGNMENT <+ <o <o <o <<

% LET i1s Au oPTionaL s-rAremewr.'

¥ Geverar Form:

10 LET {Aerrmwenc. FOQMULA}

¥ EXAMPLE :

20 LET X = A+B +C

® NoRmALLy oN D830A THe FoRrm wWourd
BE .

20 X = A+ R +C

@ LITERAL MEANING LET X TAKE THE
VALUE OF THE Sum oF A,BAnC

|
NOTE. |HERE. MUST ALWAYS BE A

VARIARBLE To THE LEFT OF
; THE '=' oPeRATOR

25
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PRINT o e o < <o <<

¥ GeneEraL Form:

2S5 PRINT glNFbQMATDON To 85}
PRINTED

® ANY TeEXT MUST BE ENCLOSEOD
WITHIN OuoTATioN MARKSs " "

® A Srann AconNnE PRint wie CuveE
A LINE FEED.

® SPAcCES ARE NOT IGNORED WHEN
WITHIN A OUOTE FELD.

® WHEN PainTinG VARIABLES A CommA
WILL Cive S cocumar8 IS cHRRACTERS
A SEMICOLON WilL PACK THE

RESULTS INTO (2 CocumNS WITH
Qx CHARACTER FI1ELD WIDTH.

¥ ExXAMPLES :~




¥ Pesuts of Tue ExAmePres

Lines 13 & 15:, Variables must have assigned values before being used in a PRINT
statement.

Line 17: The quote field is printed exactly as seen. Spaces are not ignored in quote
fields as they are in other places. The semicolon between the quote field and the variable,
X, is not needed since a semicolon would have been assumed anyway. The variable, X,
must have an assigned value or an error occurs when the program is run. With X=3 when
the program is run, the printout is:

Line 27: This statement tells the printer to skip a line before doing any more printouts.
Additional printouts can then begin on the following line.

Lines 37 & 47: A variable, a quote field, and an expression are all designated in each of

these PRINT statements. Ending the first of two PRINT statements with a semicolon (as
in line 37) causes both printouts to appear on the same line. Here is the printout:

1

Lines 57 & 67: Both constants and variables are printed. The only difference between
the two statements is that in line 57 the different items are separated by commas,
whereas in line 67 they are separated by semicolons. Here are the two printouts:

When only commas are used (as in line 57), successive printout fields are 15 character
spaces apart and as many as five values can always be printed on the same line.

However, when semicolons are used, as in line 67, the values are ‘packed’ together in the
printout. As many as 12 values can be output on the same line (with a field width of 6
character spaces per value) if semicolons are used. But if any value requires more than 4
character spaces (remember, one space is always allocated to the sign), the number of
available fields per line is reduced.

Line 77: A long line of text is combined with variables and an expression. The printout
is:

THE SOUARE ROOT OF 2 SEUARED PLLS 4 SRURRED EQUALE 8

27
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DISP o< <<

¥ ‘_?I'ENEQAL. FOZM:

A0 DisP INFORMATION TO BE}
DISPLAYED

e IN GENERAL THE DISP STATEMENT

FUNCTIONS IN THE SAME wAY AS THE
PRwir. OmwLy 332 CHARACTERS cAan BE

DISPLAYED AT ONE TimE.,

*‘ THE .bGP‘ FuNCeTION 19 ExXTREMELY

USEFUL IN QeTTrinGg uP A CONVERSAT ON

BETWEEN OPERATOR AND MACHINE

. '
e.g. N INPUT S TuATIONS

¥ ExAMPLES :

Lines 29, 39, & 49: These statements merely show that the same operations that are
allowed in a PRINT statement are also allowed in a DISP statement. The spacing between
fields would be the same with either PRINT or DISP. Here are the three displays:




oo o oo STOP, END o<+ <+ <<

¥ EiTHER SToP ok END cAN BE ules

To TERMINATE PRoaRAM ExecuTiow.

® WHEN STOP @ ENCAUNTERES THE

LINE COUNTER. CURRENT Po2iTion S
RETAINED.

® WHEN END 1@ EncCounTeReD THE
LNE CounTeR @ ReEsStET To The

LOWEST NUMBERED LINE IN MEMORY

\
NQTE‘. THwe Kevs %ToP‘ Anp ' ENb‘

CANNOT BE USED AS A ProcRAvn
STATEMENT.

ExXAMPLE. :

(press: CONT EXECUTE)

e st tiitssnsssssesees THE LAST STATEMENT

ERRORS IEXECUTED BY THE

‘® o o o o o a e s> "f CALC\JLATOQ WA$ NOT'

END !

29



INPUT o< <o <<

¥ Generear Foewm:

4o INPUT {VAQ!ABLE L\ST’}

® Tue INPUT STATEMENT ALLOWS VALUES
To RE GIVEN TO VARIABLES FROm THE
KEYBOARD.

@ AL TYPES of VARIABLES cAN BE
INPUT @ SImMPLe. STRiNnGS. MATR) %

ELEMENTS.

L] '
® PRocCRAM WiLL HALT AT AN INPUT

(Y [}
STATEMENT WITH A ? N THE
DISPLAY. ENTER VALUE AND ExEcuTE.

K ExAmMmPLES:

Line 12: The simple variables, D, D1, and D2, are to be assigned values. When more
than one variable is designated in an INPUT statement, the variables must be separated
by commas.

Line 22: The array variables, D(1) and D(2), are to be assigned values. Since the array
variables are less than D(11), they need not be dimensioned (see dimensioning rules on
page 3-36).

Lines 32 & 42: By ending line 32 with a semicolon, the text, R EQUALS, will be
displayed together with the next display in the program, which is the "2’ from line 42. So

the display will be:
(7B EGUALET V)

Then the variable, R, in line 42 can be assigned a value.




B = I T

' \
LETS HAvVE A SAmPLE PROBALEAU\AA.

L. Give THE CALCULATOR FouR VALues.

2 AbD THE VALUES ToGEeTHER.

3. Pamr our TwE AnSwEA.
4. SroP THE CALCULATOR.

T-E Y IT . REMEMBER THE Frowcwher.

31
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A Soiurion

( ) SraRT

E ; Cer Varues A.B.C.D

Sum = A +B+C+D

PRinuT our Sum

Sror

BAacic Procram

i© REM Twe PRocRAm Abns Four

NUMBERS
20 INPUT a,e,c,D

P LET X = A+B+C+D

[ 1]

4o PR'NT X
se END 12 OPTIONAL




IF -——eo—<eo—<o ¢ <o <o <

¥ Generar Foewm:

&o |F {C.OMPAZ\So%TH&N LINE Ne}

e THE LINE NOo. 1S THE NEXT LINE To BE
EXECUTED ¢ THE TEST S QuUeCETSFUL

@ THE LoGICcAL EVALUATION OR ComPARISoN
IS CARRIED ouT AND F THE RESULT S

® TRue: ProcRrAM ExccuTioN ConNTINUES AT
THE SPee¢iEDd Ling NumBER

® FALSE : Peockam ExecuTion ConTinuES AT

\
THE LINE ForLLowinGg THe 'lF .

woRHD Y THER 4o4

Line 1: For all of these examples, let’s assume that X=3.01 and Y=23.

Lines 22 through 42: The IF statement in line 22 is evaluated as ‘false’ since 3.01 is not
equal to 3. So the following statement, line 32, is accessed. This IF statement is then
evaluated. Since the integer value of 3.01 equals 3, the statement is evaluated as ‘true’.
So the program continues execution at line 222.

Lines 313 through 333: Since Y is greater than X?, the IF statement in line 313 is
evaluated as ‘false’. So instead of accessing line 333, the program continues execution in
its normal sequence with line 323. Line 323 is logically evaluated as ‘true’ since Y has a
non-zero value. So the program continues execution at line 363.

33



GOTO o< <o <o o o

% Geneear Forem:

0 GOTO LINE NUMBER OF THE
QTATEMENT TO BE ExEe.

N4 NEXT.

- NOTE .= VARIABLES MAY NoT Be
IR USED.

]
THE CGOTo STATEMENT 1S USED To

ALTER THE NORMAL SEoLENCE OF
PRocaRAM EXEcUTiON.

¥ Exameee:
#2

1
I
1
E

Example No. 1: This program ‘loops’ (repeats part of itself) several times until the IF
statement, line 21, is no longer true; that is, until A12>>1000. If A12<1000, the variable,
A, is incremented by 1 in line 51. Then the GOTO statement, line 61, is executed
causing the program to loop back to line 21.

Example No. 2: The GOTO statement in this program causes the program to loop
between lines 115 and 130. This is a ‘closed loop’; that is, there is no program statement
in the loop that can cause the loop to be exited. So to halt this program, press the STOP
key.

THE NEXT PAGE
AnD

TRy THe ProrLem
=?




ProBLeEM

{. Qive THE cALcuLATOR FIVE VALUES,

2 ADD TOGETHER THe FRST Four,

2 PRINT ouT THE ANSWER,

4. CHECK THE F\ETH VALUE FoR 2€Ro.

-~ IF ZERO SToP Thne PROGRAM,
- IF NON-2ERO0 GET WORE INPuT,

DonT FoeeeT
THE

FLO\/\/CHAFRT!
)

%

35



A !i(bLUTWCnd

START

GIvVE THE CALCULATOR THE
VALUES:

A.B.C.D.E.

Sum =A+B+C +D

PewT RESuULT

LLNo e ‘e 2eeo
YES
StoP

I REM THIS PRocRAW Avnps Foue
20 RENM Numaers. Aud Tests A FiFTH
0 REMWM FoR 2ERO.

4o NPuT A B,C,DE

So X = A+B+C+D

6o PRinT " The Answer s ‘, X

70 IF E =0 THEN 90
8o GO TO 40O

90 END




FOR ... NEXT -+ <+ <o <<

¥ Geneesar Foom:

START Eno
[o} FOR VAE&ABI.&}S VALU“E“. O V:\.u

S;o NE X T {vAQnABL%

® THE 'Foa....NExT‘ STATEMENTS AwLow
FoR ConTRoLLED PEPET ITION OF A
CRouP OF STATEMENTS WITHIN A PRoGRAM.

e The AbvauTacee of usSwinea FoR .. NexT
W STEAD OF '\F' € SHowWwnN IN THE

FoLLow inGg ExAMPLE ©

Using IF Using FOR ... NEXT

Pl TO L

In the example the program is easier to key in, takes up considerably less calculator
memory, and executes much faster if the FOR ... NEXT loop is used.

( VARIABLES CAN RE
NOTE. LUSED FOR THE START

AnD StaP VALUES

37
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FOR ... NEXT > oo <o <o <

(continued)

¥ EXAMPLES

¥ For..NeExt LooPs can Be NEesTeED.,
Rut MAKE Sulke Loa?PS Do wWovT

OVERLAP €. 3

Correct Incorrect

¥ THE FoR.NexT LooPS Sdown

uP TO NOw ALL INCREMENT TO
T™HE SToP PoinT BY I = To
INCREMENT BY OTHER THAN 41 A
STEP vaLue musTr BE Arxpen




FOR ... NEXT with STEP —>——>—o——o

% ‘:ITEP 1S USED Toe WEREMENT A LooP
BY [ome VALue othmeR Thwan 1. Anp

MAY ALSe Be NECGATIVE.

ExAMPLES .

Example No. 1: Either version of line 12 could be used with identical results. In either
case, when the program loops, the value of X is incremented by 1. Therefore, if you
want the variable to increment by 1, it is unnecessary to use the STEP feature.

Example No. 2: This loop is executed three times: when C=1, 3, and 5. The final
display is:

Example No. 3: This program shows that FOR ... NEXT loops can be incremented by
negative values, in this case, —4. This loop is executed four times: when T=4, @, —4, and

—8. The printout is:

L}
“ l Do NOT use GoTe OorR € To
OTE . ENTER A LoaP, ONLY A ‘For'

39
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WAIT oo o o e <

¥ Tue WAIT sravement inTRobuceS A
T™MED OELAay Berweed Two ProGRAw

STATEMENTS.

% Cenerar Form:
30 WAIT 2000

® THE VALUE IN THE WAIT STATEMENT
(1S THE SPec\&E0 DELAY N MWL\ SECS.

MAX. APPRax A3 SeconNDS.

@ THE wLLISEC. VALUE WMAY BE A
CONSTANT — VARIABLE -~ EXxXPRESS\ON.

b g . . A

PZOBLEM R

weire A SdHerT ProcRAm To PRINT
OUT THE ANGLES AND THEIR CORRESPONDING

UNE VALUE. . THE START - Ent AwD
FREQUENCY VAUES OF THE ANGLES To
RE INPuT FRom KEYBoAD.

+ o A




READ ... DATA oo <o <<

¥ The READ...DATA staremenrs

COMBINE To ASSICN VALULES To SPec\wfiwe
VARIARLES.

o PEAD STATEMENT DETERMINES TwHE
VAR IABLE ,

e DATA STATEMENT DETERMINES VALuE

To RE ASDICAGNED.

e WHEN ReADING DATA, A PownTeRr 13
USED IN THE MACHINE TOo CEEP TRAcK
OF THE ELEMENTS ReEWEG ReEAD., DATA
S Rean FRow Yenwt To LeFT,
¢ PoSitiand of THE DATA STATEMENT

N THE PrRocRAM 9 \WMWMATER\AL,

ExAMPLES :
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——<o—<— READ ... DATA with RESTORE o<

* REST’OQE 1S USED To RE-PoI Tan TwE
PamTER Seo ALLowine DATA To BE

Ceneear Foem:

8o Resrore . OR 100 Resrore So
\_/V\J ‘—’V-/

Regers PowmreRr To RESETS POINTER ToO
BEainNING OF Twe THE BEGINNING OF
LOWEST N°% DATA THE DATA STATEMENT
SraTEMENT. L. 1So.

E XAMPLES :

* Tey Tuese Two ¥

[XéMPLE$ ON THE (ALcULA'roa

ﬁ

| <l




FORMAT oo o <o <o e <o

¥ BASicALLY THE FORMAT STATEMENT
ALLowS OuTPUT SPECIFICATIONS €.a. SPAces
FoRmatmine efe. Ta BE bETALEn FeR
THE WRITE STATEMENTS,

® SymaoLe NoeT ABLE TO BE auThur
By A PRINT STATEMENT caAn AL Soe

8 OuUTPuULT.

@ THE WRITE STATEMENT REFERENCES
THE FfORMAT STATEMENT BY A
LINE NUMBER Q@.a.

o wrwe (15,200) A

foemar UraremenwT La

FoRrmarT 2 WRITE STATEMENTS canN
OUTPUT THE FoLLawIiINng |

e TexT (m QuoTe PoEt.b\
o VALUES FoR VARIABLES

o VALueS FoRk ExPeesSlions

o ConsranTse

FORMAT cCAn APPEAR ANYWHERE
IN THE ProckAam!




AA

> <o o oo FORMAT o << <o <o <o <

(continued)

X FoR NuMERICS , FORMATTING OF OuTPuT
1S EASILY AccomMPLISWED ¢

F w.d F ! Fixeo FoRkmAar

W ! FIELD WIDTH

d : SianiFicaANT DGITS
E wJ e :

ExPanNENnTIAL FoRMAT
o SciEnTiFe.

¥ OTHER SPeciFicAaATONS

X

INDICATES A Svace

~N

woreares cer (une Feco

ON Pam-ree)
"TEx'r" T OuoTeE FELd

P

Arowe S|ymBers NoT
NORMALLY ABLE To BE odifur,

NQTE! ANY comBiInNATION CAN APPEAR

N A FORMAT STATEMENT,
ITEMS SEPARATED BY ConmmMmAas,

LpECIFIcATIONS cAN BE

¥ pUPLICATED BY A REPEAT
FacTa R,

2%




WRITE <+ <o < < <

¥ THe WeITE STATEMENT CAN BE uSED

LIKE THE PRINT STATEMENT AvTHOuGH 1T 18
NORMALLY wSEr WiTH FORM AT,

¥ Usine THE WRITE STATEMENT AwowsS You
To SPECIFY THE oOuTPur DEvICE.

Leverar Foem:

1o weire (15,80) 1,23

“~

SeELeer CooE LINE NuMBER
oF FoRMAT

¥ F THE LINE N©° 1S REPLACED BY ¥
THEN THE CALCULATOR Kalaw/S THERE
1S Na FaRMAT STATEMENT.

Examples

NOTE! THE SELECT CoDE CAM BE A
VARIABLE.

WRITE (IS )*>I$ IDENTICAL TO

PRINT........




48

PRINT with TAB <<+

M THE TABR cammAnn ALrLeawS ourPur

To Be LocaTen Ar A UWPecific
CHARACTER PoSimon,

M TAR cAn RE uSEc WiTwH 'DlSP'
A 'wWeite' (WHEN WRiTE 13

USED LIKE PRINT)

No're.’ CHARACTER Po%iTioNe & THRS'
71 cAN BE USED - THEY ARE

ABSaruTE PoSiTioNnS ANd Nor
SPacive.

TAR CoMMAND CAN ALSe uSe
A VARIABLE PoSmeon.

Examples




&< << GOSUB ... RETURN - <+ —<o—< <

M Gosue... Rerurn Awows A RaouTine

To RBRE EXECUTED MANY TIMES IN A

PRocRAM , WiTHour NEEDING ToO WRITE THE
RouTINE MORE THAN ONCE.

¥ Twe GosuR TRANSFERS PrRocRAM

ConTROoL To A SPeciFied Line No.
AND RETURN BPINGS CoNTRaL BAck

To THE MAIN PRocRAM, To THE NEXT An
AFTER THE GosSuB.

Examples

#1 #2

DRlghe BETLRR

WHAT Wiw Be Tue
UES . ORDER oF EXECUTION

OF BXAMPLES {3 2°




GOTO & GOSUB with OF +o—<o—<—<+ <

A THe BASic STATEMENTS ARE AS

PREVIQUSLY DIScUSSED — HOWEVER THE
[

'QF PART ALLowS A ComPuTéd
Grora OR GoSus.

GeNERAL FoRm :-

50 Goro X. oF /%, ISo.2m0

¥ By comPurmmne X To BeE EitmeR ),

2, 0R . wniL TAKE PraoacRAm ConTReL
To Linve N 13a. ISo oR 2io.

Examples




¥ IN MANY INSTANCES THE CALCULATOR

MuST BE Towd WHicH VALIARLES ARE
To BE USED AND THE SIZES FokR
ExAmPLE OF AN ARRAY.

® THEe STATEMENT USED CAN BE A

Dim QR SHORT FoR DIMENSION,

GeneRrar Farm :-

A S [ 200 2 Q] ....... THE '8' Peovines SPuir
- PrRECI1SION
A £ L20.20] THE T’ PRovidES

INTEGER PREcCi1S1aN

H WiTh NEITHER S' oR T' INCLUDED THEN
Fuie PREciSiaN ASSumed.

I

Norte . DM CAN BE AnywwERE IN A
PRoGRAM, AND THERE CAN B:e
MQRE THAN ONE DM lINE.

¥ USNG DM ONLY oNE ARRAY

cAaN BE StrolReo on A TAPE
Fn.&.’

49
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COM oo o <o o <o

¥ THeE Com STaTement 1S SMILAR Ta

DM N THAT 1T RESERVES SPackE
MEMORY FoR VARIABLES.

Bur!?

Com MusST BE LOWEST LINE u°°!

L

¥ CoM MuST BE ENTERED RSt |
% ComMm CANNOT BE CHANGED ONCE tmﬂm!
3

Com ALLawsS SToRAGE aN A FiILE oF

MORE THAN ONE VARIABLE Awd SivPeLE
vARABLES!

/\/*”\/

R EMEMBEk.l TAKE CARE WHEN
LSING. COM.

¥ Sruny Oreearme *

ManuAL
¥




