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; Firs‘t of all, we would Irke to thank yau very much fmr purchasmg th:s pmdur:t This :r:strurrient is afugh
performance, pmgrammazble calculator which mcorﬁaomtes mrcracxrcu:try to prowd,e for repeutmus or
complex calcuiation, The most zm;mrtant feature of this ms:mment is that it uses BASIC program language. -
This provides a conversation type !anquage for problem solving. Operatlon is easy, even for a beginner,
Addltmnallv, programmmg is swnple usmg one key commands whnch perrmt hughlv effmsent keymg '

'Thjs mstrument s ca!cuiatmn 'manag@ment functrons are general ly sepsara’ted as 'Fol[i:nws
1. Manual Calculation : s : -
: '2. Program Calcu]atmn : : ; '

It not only perfurms high teval pmgram caicu}atmﬁs Ilke a camputer but ls also dﬂslgmd for easv aperatlon
"as a mlenirfu: calcuiator . ; - : s : ;
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Th
‘control procedures and a rigid inspection process were empfcved in its pmtiuctmn Please follow the

is caloulator is brought to you as a result of our highly developed electronic techniclogy. Strict guality

“precautions below to ensure !ong aquepmen‘t life.:

Use Precauttons
- This calc
: .__-.;throwmg Do not permit it to undergo extreme temperamm \
- location where the ]

1o take it apart. Avoid dropping or
. rlam:ms Do not store or leave in any
s of ﬁ@w tmmp:aramm the

culator is c&mpoﬁ&d of pret:rm@n elebtronic parts. Nev.er"'”

re is dammmas& gh fﬂmpemwre

- display response may be- slower or there may be no Gasp!agf Normat ‘dmpiay ‘will resume when the
“temperature returns to normal;

Do not use any other equipments than the opt-tonal onesv
While the calculator is p’er’fdrm ing calculations, a "'="" will be displayed. Key operation during this time

-will not be effective. except for one section so piﬁase pay attent:on to the display at all times and press
_ the keys carefully.

Concerning the batteries, even when the calculator is not used to any great extent, please change the
batteries every 2 years. If worn out batteries are used, they may leak and cause damage to the
instrument. Never leave worn out batteries in the instrument.

To clean the calculator, use a soft, dry cloth or a damp cloth and mild detergent 1o wipe it off. Never use
paint thinner or benzine.

In case of malfunction, contact the store where it was purchased or a nearby dealer,

Prior to seeking maintenance, please read the instruction manual again and also check the power supply
as well as program or operational error,

® Power SUP'D’W and Baﬂerv"nep'lacemeﬁt T S s R

‘This instrument uses two lithium batteries (CR2032) for a power supply.

If the contrast is weak even when the contrast control is adjusted for maximum contrast (refer to page 8),
this means that the batteries are worn out, Therefore, please replace the batteries at the earliest opportunity
using the following procedure.

’Furtheremore even though ‘the instrument is functioning narmailv be sure 10 repTace ‘the battef‘fesﬁvél‘vﬂ

'_w,fears
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dangerous as they rmght explode.

e

' Whaie presslng “the battenes dov_m wrth the batt‘ew

= i " ; Sﬁm 5. IBIASIV)
" How to Flsplacs ‘the Batteries - - =S e

After turning the power switch off, loosen the two srioitalusis

screws on the rear panel and remove the rear panel.

While pressmg @ -;ghde the battery compartmeﬁt Ild in " ° :
the dwechﬁn af the arrow and remove it. ALL RESE_T'- ;j:nn

........... " G S R ll‘:ﬂLr BBy "lﬁm l’ﬂp]ﬁc%hg tﬁé b&ﬁﬂrﬁ

e s A RNy m‘mﬂiﬂhapum:tédabjeeﬂ

...... e i LI

F{emovetheoidbattenes _

Usmg a d?y clc-th wape off the new bat{angs and mwt
_them with the@ side facing up.

gampartment Iid silde it closed. :
Replace the rear panel and tighten the screws and after
turning the power switch. on, press the ALL RESET . .
button.

Be sure to repiace both bat{er ies

-----------

Be sure to position the Pand & terminals correctly, -~ <0
=
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(1) Adaptor connector: +  (5)Power switch = & (@ Execuite key
(@ Display window &) Mode key {0 Numerical keys and decnma! point key
(@) Shift key @-Di&piav contrast control an Alphabet keys

(4 Funetion key (8) Calculation command keys

Eax:h key has 3 saparate operatioﬂs
Press the keys directly for the function printed on the key Press ) and: then the key for the function
printed above the key. Press @ and then the key for the function prmted below the key.

Example
GOSUB - . -Shift in mode.
CA) .. Direct mode
SIN .. .Function mode
@ Shift Key (symbolized by [§ hereafter) {
I¥ this key is pressed, the shift in'mode IS seleateo { @ is displayed) and the function printed above
each key. can be used. ; .

@ Function Key (symbolized by (& hereafter) _ .
[f this key is pressed, the function mode is selected (" (F)"" is‘displayed) and the: function printed below
each key can be used.

S o e lecmeds . T mm@
—@F"’IFTIR B EIE] lair“llsln
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"Key operation in the shift in mode

-. INS -{:)
lﬁﬂmﬁ-m s '[-'PBH)J

5 x # . % { ) 2 : : R P4 ES - Ph =
s g e [ GRIE R WOn f @ER SR A0 | 0 g L ER ) i e st ¢ G|

 GOSUB FOR TO STEP NEXT GOTO IF  THEN PRINT iyl P1 P2 P3 =
£ 3 B | 1[_ i 1L _1_1 | 0 ¢ B ] ; i 3 )€ ) £ )

s ¥ s e s e e e L o § s e e} 2.8

* In-the shift in mode, the alphabet keys become one<kay mmmands and. the numer{cal keys become
program area demgnat;on kevs i ; :

Key ope_ration in t'_he functlon.mode

{elﬁlEl[R][T][v]ﬁ[—lmﬁ
..[Sll;d] (I::ﬂs.] lTAN’ lASNI LAGS“A'TN) [LDG“LNI E}(Pl l_}

 mesere#2 W s et ) Vhowwsn | M 2 )
SOQR ABS SGN. INT FnAcnnNuc:sn[ '[ |[ ]

* |n the function mode, the alphabet keys become one-key. function keys.

® In the extension mode (press Mg (). “EXT'* will, be displayed.), small English letters will be
displayed in the direct mode and special symbols will be displayed in.the shift in mode using the
alphabet keys. &% oo

Direet mode using the extension mode

@uuuuuuuuu
FEEEEEOOmE) _,
HFXEMEMm@OOC] :

Shift in mode using the extension mode

% @ %
D(:JL__}:H:H:!GE:)CZD(:D
(___)CZD'ECI:JC:‘J:}{:I-C}CD

R . wr ey

* Inthe extension mode, the alphabet keys followed by the (B (function) Key display the capital letters.

Mode Key
This is pressed in conjunction with the (2] and (@) through (8] Keys to designate the computer’s condition or
angular umt in advance.

ZEXT s d|5plaved and the extension mode is desagn?at&d Smal! English letters and special
symbols can be used. To release the extension mode press {008 (=] again.

S“RUN s displayed and manual calculation and program execution can be performed.
=3 "WHT is displayed and program write-in and checkmgfed:tmg can be performed.
."TR"is displayed and execution trace can be perfarmed (Sae page 34 for details.)




sowcWhen TR is rjfsp ayed it will be ﬁxnnguns}md and. mﬁ&xmumﬁa trace ﬁmqm;an wlu e
. released. i i o -
“DEG” r5d|spiayed and the angular unit wrfl bB dasignated as ”dﬁgre&
g “RAD" is dlspiayed and the anguiar unit will be dmignated as ”rad"an
: ”GHA is dmﬁlayed and the angular umt wdl be demgnated a5 gradsent
S nat:t“ pnntout can bﬁ! peﬁormﬁd 3 b A

.. Cursor Keys

Press to move the cursor left or right. If pressed once, it mo\‘ias Bﬂﬁ! u‘tafacter If v&u kee{a piressmg &t w:!l
continue to move automatically. A O ; :

E&AII Clear Key ablaadandenbin i s o, U il iiad kg

® Press to'clear the entire display. : PO T8 BN T e

® |f pressed during program exezutmn prcrgram execu‘ﬂﬂn wﬁl stccp

° Whi':bﬂ an error message r»sdm;alayatf pra'ss to clear the error message display. '

® When auto power off (automatic energy. savmg funct;on refer to page 9} ls in Gperatzon arfd tha d[ﬁplav
is off, press to turn power backon.

&'ﬁéi&t&?lmft Key -
® Deletes one character at the position of the blinking cursor. :
® [n theshift in mode; gﬁess to open up one character space for character insertion.

Stop Key

If pressed during program. execution, ”STOP“ will be d ;splaved and pr@gra?m execution w:l! stot a‘t{hg ehd
of the line.

During execution trace with “STOP'* on the d:spiay th|s kev will dqsplav the ﬁarogram area numt}er and the
line number, ]

@ Execute Key :

® When the resuit of a manual calculation i$ re,qulred pnasa ms.tead of =", ;

e |n the "WRT"” mode, when writing in a program, press to write (store) each hﬁe inthe computer If this
key is not pressed, nothing will be written in.

® 'In the "RUN" 'mode; press for data’ mput :ﬁurmg pmgram exet;utmn or‘ press w ccarrs:mue pmgram
exmmwn whiié "*STQF” is tilspla‘afeﬁ &5 .

Answer Key

For manual caleulation; press to calbout the calculation result: tans'.ver} of the prawaus ﬁalaulatran

@3 Exponent/Pi Key 4 : . _ =
When inputting exponent:al vaiue press after mputtmg the mantxssa port:on

Example: 2.58x103* %@E-@@@.
* The exponentqal perttcm mav bea max:mum of 299 If this is e;xceadeq‘ an error wuli anur
[_=—_—J Equal Kw!Cumpanmn I(m,pr |

® Presswhen using a subatﬁutmn statement or for camf;;aﬂson when usmg an IF staternent (equal mgn)
® In the shift in mode, press for comparison when usang an |F statement,

_P7 &] &3] Numertcal Keys/Program Number Keys

. .P4 Press when inputting numerlcal vaEues inta the cemp;.rter F'«rw@ at the lmsation of
) &] % the decimal point. PO
21 &] [;:% ® |n the shift in mode, [ﬂthmugh - became the pragrarn number. desagnat;on keys and
1 when a program. ‘has been written.in, the program will start,
% 6 ® The ofa Key is pressed in the shift in mode when a power (x¥}is'required.””



-ﬂ -ﬂ Calculation Command Keys/Comparison Keys ] : AW A

® \When performing addition, subtraction, multlphcation and division, pras;s at the rEzsp&c‘tfve Iocatucms
E3is used for multiplication’ (corresponds to ! Zx”} ] 5 bavalesib si Y 0E0 & L3000
84 is used for division (corresponds to. -—) :

‘@ 1In the shift in mode press for @ompanson of a Judgement m an IF statement

éiﬂﬁﬁmmb@.L *”~

G[I‘SI.IB F[IR STEP NEXT GOTO IF ~THEN PRINT
5] @ - i 3 e B
SIN CDS TAN ASN ACS AIN LOG EXP

RETHRN STBP END D M T NP
%? %3 INT FR.M: RAN ?5 .
Alphabet Keystne -Key Command Keys/Character Keys :
When writing in a program or writing an command/function command, if these keys are pressad Iette:;s
of the aEphabet will be displayed. Press the. {EPI‘-] Key when a space is. requjred
@ EE]Keys In the shlft II‘I mode Ihe characters wh;ch are wrlttan on the panei ahove the keys WJH be
displayed. . .
'G"’Ci-}_?w oyt | Keys In the sh:ft in mode the one- key comrnands wh:ch are WFIHEH on the panel abova the
keys wni be displayed.
% Kevs In the function mode, the one- key funct!ons whtch are written on ﬂﬁﬂaﬂaﬂm belowthe
kevs will be dlsplayed ; : e e ey B SEtalatT | B

§
boe ot "Ped 10

Displays the calculation value or: result: The respective chapiav posﬁ;ldns are mmposed af 5 hanzo ntal and 7

vertical dots. Up to a maximum of 12 positions are available for display of numbers or characters. (Zero is

displayed as @.) If a formula or statement exceeds 12 positions, the numbers or aharacters wril mave to the

left and up to a maximum of 62 characters can be input.

The blinking ‘cursor is displayed until 55 characters have been input, From the 56th character on,a blankmg
“M’ will be displayed instead.

A 4:position numerical dlsplay 15 avallat:!e on the upper portron of the t::hsplawr to mdacate fhe r’aumber n'E

remaining steps. ¢ g

Furthermore, during operation a"="" will be dtsplayed in the n,ghtmost pﬂsmon m‘ the ¢ﬂos1ticn cl|s,alav

on the upper portion of the display. it _ 5

Also, various symbols ‘such as "*E)‘E”ES‘“ “RAD" and “GRA"" for angular tinits, “ (8" {when :'the"@"’:?(éy is

pressed), “(E]" (when the (B Key is pressed), “RUN" (RUN mode), “WRT" (WRT mode}., TH“ [_T-R

mo,de.} *PRT ;‘.PFIT mode) and "S’T OP" WI“ be d|spfayed to mdicate the respectwe satuauf)n : ;

® Aiphabet display example




here are normally 26 memories (variables). The number of steps at th .
- maximum number of memories can be expandgﬁ;m 222. For memory ex L
od to memory using 8 steps per memory, “¢ -0 PR,

Numhar of Memorfes | NumberaffPrwm -
26 1568 i_-j:-i .
¥ 2.2? B0 = AN 1560 At T
9805 @ 1552
p <88y ¢ 4 1408
94 1024
200 176
“ 'm : _.', x .‘__..:--._.}_'.': WES RS , ﬁ ” == e : S | Q :

ory. expansion. mperfommd in unﬁs of 1.using a DEFMmmmand

We._ S
' Expandbvaﬁandmakﬁﬁﬁ

Select the RUN mode (press @[S ) or the WR T mode (press (0%
- DEFM30 B | %kkVAR:56

'~ :5‘ EFEFM can be input bv pressmg .-.. or by pressing @ ¥ .
3 A QQFM Q@“ﬂﬂﬁd }s a}w ussd o canﬁrm the number of memories which are currently designated.

A tmal of 56 memories are des&gnat&d
DEFME | ¥XKVAR:56

® When a large number of program steps are already in use, in order to protect the existing program, if a
~ designation is attempted which would cause an insufficient number of steps, an error will occur. (ERR 1
... insufficient number of steps)

The exclusive character variable (§) is not counted when designating since it is a special memory.
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c111-‘!-' TR0 n.T

Manual calculation and pmgram calculation are perfmeﬂ : m - [#o0g (@) and RUN
will be displayed.) - niwollal r "'l—f.*t ﬁai"?»*zﬁtﬁ*'t-:au Poirioq feimsnoaus ol *
thermom with fespect to “DEG ‘these only apply ‘tt:raﬂgulaf unit, the
display of these has no effect for a caleulation which has nothmg‘tﬁ do with angular unit, :slgmnxd

ﬁ'ms dgr’r_:tl_giet, rﬁnes ‘the %@fﬁ!%ﬁ_@r@ﬁﬂ mwﬁ%xﬂ&ﬁﬁ%%ﬁuﬁlt perform calc

pt ‘ppsttmns for this unit are 12 positions for the mantissa gam@ﬂgmd 2 positions for the
) on- jﬂtemai opﬁraﬂans are also performed using 12 positions for the mantissa portion and
X i,? -+0,9999 99 x 107%%and 0.

tptlﬂ. pcsttlons is 10 positions for the mantissa portion and 2 positions for fhﬁ'ammml
mr*tmm Hewe@e&;’ﬁ:ﬁn exponeritial portion is attached, the mantissa portion will be 8 puﬂm-— SiTot®

* For function resilts, etc., when' the number of display positions (12 positions) is.
> {Iﬁslﬁﬂﬁs wrl’l‘;ﬁﬁgﬂawﬂ mi:m!img the o and the decimal point. '

scimull suri Fa
1.5.7@ 14285. 71429
= 1-5-7=14235@ e .,_,_?3428-57 B §
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o The ponential bartmn is dl&playad altmg wsth an ex;mnentm! sign foaliawmg the mantissa/portion: | |1

aris S t&i-}i‘}"lf? Ddl‘-’f" f‘;" Vine sagds agmia | i oTi T ._jﬂ\ﬂ“ ot 21 Afiw | sormisritnd

Eim_l'mik_‘ 2iny s 3w ob of o 1 fgtiw noiielus ot rostte on s %39“1 10 vEigeiD -
o bezad 2ACIIEINBIED 11 lﬂﬂﬁnlm@@ ol vt 2 AT ot seninmsish Jinu 2t :
SnOBUpes TRAT N

ewallot 28 banimseieb si eonaupss viAohia nolfshnler el 3

e same' éximmwmmswmmﬁmm-

ibtraction ; ' bew.bns +} noitosirdug bne noifibbA R
For instance: i : -
" 2+3-4x5+6 | sinmaxy 3
2+3-4%576 il

Also, this instrument incorporates the following funttmﬁs. 3

Function Name -
Trigomgiric Function

S o3 tiou AN 2noitizGELERITIS wdman s
18 G2is 918 2 %Eg%‘c rs:.“."#?!{rm‘@]&‘ "51”'3"”"1"*

0 ":‘ﬂﬁ @wor X F{J&‘{ﬁ-f!-‘i v"{‘mﬂfr-l ‘:H'J'F‘ {' "3‘ 5.4;\;?5': ;{\-T :

A ; iﬂ‘ Tedimin el 8
sl poition
', rTﬁGu| w0 4

rﬁmﬁﬁ :"’u’:'}l"if.*.’}ﬁ_ E _'

Cammc},n Logarithm
Change to Integer

Cancel Integer Portion
Change to Absolute Value
~ Change to Symb@l

alqmisx:l_
= {201 1)
= 1%0F XT3

Positive Number = 1

B T T——

éqm' . 2asar | E%??ﬁﬁfgf}r

S ———

T28s a:%?"?gé yeNumbgi s am
Random Numbers | R ,ﬁN # B & 3

* In the case of the RND function, the argument must be enclosed in parentheses, ;
* EXP is s command to call out the numerical value of the exponential table.
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This rasu.l‘t can be dfsaiavad tw pr%mﬂg the @ K@v

741+852=1593
2431-1593= BSB

e NEOREEE 741+852

., M ‘ 1593 j,:'_:_- .. ,f-'-l-'--—" (i8I : ’-. i

p et o 2431+ 1803 " HoRea0 |
838 |

A!s_q, the number value dlsplaved ioiiouﬁng t‘he ca!cu?at mn r;an be umd és isin the next calculation

.s-,_'\-:-_. TR TRy

HANIE &8 <0 L 8 B o T ea R TR L Bt L

‘Example:  (Subseguently to theabcve} 3 oo - ey -
838x2=1676 e e Sy isotemuif

Operation: @@ [ s3sk2
£ | st s s Lt L@l 1878 = 0 o SwisegO

233 Emrmm S
M ‘the formula or substitute S&ﬂtﬁﬁé‘.& is RG’F wrsttven c:»arremiy ar:cn;‘dlng t@ Bﬁ«SIE Ianguage or if’ the cal
culation range is exceeded, an error will occur at the time of run and an error messagﬂ will be Qtﬁﬁlayﬁ'{g
Concerning power {x 1) however, when ¥ is a natural number, an error message will not be displayed even
if X is smaller than O (zero). The following error messages will be displayed durmg f@aﬁual ca!migt,mn
Thﬂ f@lmwmg error. message@wﬂl be dmplawd durmg manual calculatnen R

ERR2 SR, TR : (sentenice structure error)
ERR3: = o T o (mathematical efron): e

Thé'?ﬁi'}évﬁiﬁg error messages will be diispla\jed during program calculation. ... 4.

ERR2 P@ o s T |

~program area line number i = e
[A sentence structure error has @Ccureﬁ M fine 10 in ;Smgr%m area me

ERR3 P2-20 , :
(A mathematical error has. cracurmd a't Hne 20 in pragram araer P21 ales

Furthermore, for the meaning of the error messages, see page 85 for the error message list.

* When the calculation range is ‘excesded (£9.999999999x10*%%), ‘an overflow condition ooeurs and an
error message is displayed. Also below 1.0x107™%, an undarﬂow candttlen cjrccurs and” ﬁag aalwl&;m
ekt willLbe Bl [ bas 91 poimeh Beige sieare ) (dlioonien b &5 - S aflt mpe e

¥k A

~AR-
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_-Flrst turn the power ON,

B LR AA LA B e ot

“READY P@"isdisplayed and the Laicuiatgr is ready for input.

1. Key Input

Example: [rnput ABC
Op:erntlon

Example: Input SIN

® Numerical Input

ot | BEBmg
r3 PR L

ABC

B (or | % b

"Example:

Gperwan-

Exampl&

Opefatmn.

i— Svmhal 1nput i

Examnl.é:'
Operation:
Example:

Operation:

Thput 123

lnput 96 3

SN

* Either one key command or'alphabetical command may beused.

123

[e6.3

fnpu‘t $#’?

input ¥Z0

T |6 a0 e o

.¥g,;;; :

@ |nput of numbers with exponents faitaisd mgte1a nnue Bevsigditi el i

Example:
Operation:

Input 7.896 x 10"
@E}-..é@@

|7.896e15

Exponential symbol

Example: Input —2.369 x e _ e o4 Py
Operation: a@{z}@ﬂ{j&] 1=2 36880 45 T

2. Changing Input Cnntents (carréﬂﬁaa deietwn and msertmn)
®  Correction = = 1~
For correction, move the cursor to the iacation to be corrected {usmg E] and @) an& at tha’t pos:tron

press the correct character, number or.symbol.

Example: Correct "A$" to “B$".

AS _

Operation: Move the cursor 2 character positions to the left.

==

Aas

'Press the (E] Key.

B$

=5
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SN RN R e SR e e e - s

,one ¢ aracmr rs ‘t;‘eeieted and tha chara '-""-eps t@ ’che rﬁﬁt . -imffwﬂt Fove aﬂ% m@rtion 1o %he ia?t

'tﬁx_r_amplec' 'Del‘ete one of the"—'I"-'-.charamers- from'-."‘-SI'iN"-: 51 I N e

Operatmn Move the cursor 2 character positions to the left,

. ©® SIIN _ _
: Prass@ : &I§'1 1, ~ H B -

Operation: Move the bursor 3 DGSttIOI‘IS to the ie‘.f.i, | . . ' |
®® [ INPUT X.Y

® [nsertion

For ms;erﬂon move the cursor to a posmon iocated just to the right of the character after which you want
fq) make an. insertion. At that position, press, . ﬁ and one characier space wﬂi be omned up. Then preas
the desired character, number or symbal fr:ey '

Example: Qhaﬂge “T=AS" 1o "“:T:$_=£¥$"'.. _ L T=A%.

| Ciperation Move the cursariB charac'ger pesatlwrw to tha;.i,_a;f_t_—.
- EB®m=E T=A%

Press B @ and open up ore character space. T =A%

Example: Change "PRINT X“to"PRINTSINX" [TPRI N o

-“ﬁ;ﬁi;fa'tibn Move the cursor 1 cﬁaraeter pasution to the ie‘f‘“t

i sosmun vore s ko PRENT s 1 cus o
. press D& B & m& PE mr x P00}
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= Addition, subtrac:tmn,,ﬁuﬁt%a}tdatf@ﬁﬁ’éﬁd dw;smn are by ‘fruﬂ;ﬁ“g%ﬁicﬂ@&fﬁ - 'ﬂ“'ﬂ %*ﬂ?{"‘]
“and B8 (a} are used. The B : o

100 £ 1ouTus ey 4-';:*‘\. g -;az‘s&s‘-;mqﬂ

36 75

it nt 4 B

0*.'=1@t3}a_13;:3-=afti o atel ,,a@fi? g o3
o i

ision ‘and i the same as

SR Gt "6"'5 1 OsYzal ar
4 | SONGY)  TRICINERT
ation: LD el svel aoilssenl)
IpE LA aatha sy gl i‘
0. @399%1 134501 e
=

A R o ged aw v % 3
—JE‘u e .5-&;:-‘.'-!;:.{ ;

= l_;[.-

Ex#ﬁﬁﬁ "-'-‘Store 1‘15%31 |n%rmhIeA

Opératigne 1o 1o cser © s (NI D84

_fig e



- Add the result of 23.x 56 to variable K feitrincied viomell =

CrEtis p £

= & ;sm@thod is- the msnual WaY- m f}eﬁ“ff:rrm tm samg omﬁanon as sentence 5ub&htut:on in prc:grams

:'j.o rnake ::arrec‘uuns prior tD pres«mﬂg +he @Kaﬁ. mioye the cursor 1o the position to be corrected
~and:press-the correction key: {S&eﬁhapter 2) e
F’ress the B8 Key to cancel the Qﬂill‘ﬁ Q%rg:riay

3-3-1 Fundamental Calculations & &-ee

‘= Addition, suhtramu; multiplication and division
Example: 23+4.5-53=-25.5

..Oparatmn _ e T T o T o
saﬂmn 12@.& mu 20 sm-- L2888 e o

S e 2 (rh}iybeamttmd} _ = =3
;E__s_g_amplg £ 2369:{7532%74 103=6.9036806 x 102 (=6903680600000)

Operaton: 1236983 7532::741

6.9036806E12

Example: -~ 1.23+90+45,6=2; 9??@?6_: ~0.00029970760)

Operation: 13238 9@.45.& ' 2.9970760=04

| r &

[

Swill ‘e displayed exponentially.
Enample&- - IXB+4%x5=76

Operation: 7E38E4E3568 76

Example: 12+ (2.4x10° +42.6-78x36.9=2767.602817

128204458 426@ 78033619 | 2767.602817




= Memory Calculation

Example:  12x45=540

waiE . gy
75EAEY 6.25

Example: 23+g 32
= : 53 6*’47 : = : 3 e ‘, R
A S et atoke
99+3=33
Total 22 .
Operaiidn: M @239@“%-3- pity o i ol itk onds
MEMEB53@6E
~MEMR45E3209
H@MHBB- 3@ .
ME | 22

ot oF LB

* Using this Gperatlan method, \mdwu‘ﬂuﬂl Calculatm[‘! fﬁ}:gdlts g:;—igg@t h-c L@gntlfﬂ@d To.see me L
results; perform in the feilewmg manner;— 5 = . i ket = i

*ooti8ohosadoEs 1 SOEEDe $-82 1 PT<SEITHERES
s S —————— 1 . SN S
i S i b LV T il v Al
.._\_lﬂ_@_ﬂl,\.. Socln S5

b &
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e o — . e
g .‘___{;?{_}:l{___!{;&;.f;‘-b_g_:f’ S D B =

P

By e
I: { f_.:--i‘-i = .._»'gl'

) k, ﬁqmmthawmbﬁ,

! i L}

—adBpo

"th&_ angular units are de-

u.'--..

e

" +1 3
eI G TG
Slaaes:

G E iat)

2

~sigmsx

oirsvegll

SRR

. AsnoOl w;@; <k

aoitaiegl

5arrre for followi ng}

= ——{ui» BE 005

BTN

MEDET A SO

CEQIME RS

: i ™
initeagll

log1.23 (=log 101.23) =0.0899051114

LOG1(9238 | 0.0899051114
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Example: . In90 (=loge 90)=4.49980967
Uperatiﬂ.r_l_:. | TAGeREC L s LNQ@E@ 1.4.49980967

Example: 109456+ In456=0.4342944819
i  LOG456ELNAS6E [ 0.4342944819

Example: €=2,718281828
(This function is a gcommand o call o_u:ﬁ the nurmerical value of the exponential table.)

Operation: niwolich ot sgisepiqiggl Tl P '-:2."'?'1:8281823

Examfble: 101--23=16 98243652 |
A Q'El the anttiagartthm of common Ioganthmi 28): ;
Operation: - 100010238 16. 98243652

Exemple: 5,629-52. 58143837

Operation: e 5-6 B “2.3-  52.58143837

Example: 1237 =¥T23) =1, Qis'ssa 7705
Operation: 5 123 6] :E:]_: 1B78068 | 1.988647795

Example: (78-23)-12=1,3051118x10"2" |
POEeE1268 [ 1.3051118E21

Operation:

Example: 22+33+4%4=287
Operation: 2..2.3@.3.4'4@]' AP Ean .

Example: |og sm40°+ Iog 00335 °~——0 278567983

The antilogarithm is 0.5265407845-;_{ Lﬂganth__mic ﬁai_cuiatidn of sin 40% ¥ cos 35°%)
Operation: [0g (@] (DEG designation) R el G

LOG SiN 40ELOG COS 386 [=0.278567983 :
10EO@®E | 0.5265407845

* The input range of power (X ty)isx>0.




® Other Functions (v, SGN, RAN#, RND, ABS, INT, FHACI

Example:  2+V5-3.65028154 e ot
Operation: sonzlsansﬁﬁ 3.65028154

Example: Give 1" to a.posiﬁva number., ‘."--T?’- toa negatl-v.e number, and “0" to a zero.
Operation: : SGNBE 1
SGNOkd 1)
S G N H 288 o p

Example: Random number generation (pseudn random number of 0 << RAN# < 1]

Operation: RAN B33 B8 0.904186914.

{or BFLED)
Example:  The result of 12.3 x 4.56 is rounded to 1072 ‘t 2 33(4 56"56 088

Operatlon .RND E{Iﬂ 20 3.4@56@.:2@“ 56. 1

Example:  |—78.9+5.6|=14.08928571 80
Operation: ABSEOR78()9@56 B 14.0892857 1

Example: The integer portion of 7330 is 81

Operation: INTEO 78008963 81

* This corﬁmand will not exceed the :qr:ig:'mazl__number"yélug, !
Example: The decimal portion of "gg‘-’ is 0.25

Operation: 30 7800896 B0 .25

® Effective Number of Positions Designation and Decimal Designation

Effective number of positions designation and decimal designation are perfermed using 'SET" command.

Effective number of pos:uons deSENANON, . o .o pi L wSETE n ln=010.9) :
Decimal d%#gnatson S e e e iy o e
Designation cance!tatlon BN e 0, TP R - ST 01, SETN

* For effective number of positions designation, “SET E 0" is a '8 position demgnatlod
* |f designation is performed, the last designated position will be displayed rounded:off’The original
number value will remain in the internal caiculatmn sectlan or in the rnemm'y :

Example: 100-6=16.66666666. .......
Operation: SE T(E]4 B (designates 4 effective posntmns)
1@@.6@ 1.667e01

Example: - 123*7 v 57142857
Operation: S E T(F)2 [ (designates 2 d_ecrm'_al posrs_m_n's] ' :
' s 123768 | 17.57
Example:  1+3=0.3333333333..iuweis
Operation: S_E'T@E@{des’ignaticn cancellation) d o >
1@3E @.3333333333
=20~




Thts lnstrument uses BASIC as its ;arogram Ianguagefﬂ%@;ts an abbreviation for Beginner's All-purpose
‘Symbolic Tnstructioh Code. Alse; it s said that it is a fundamental langliage systern which s easy for
be-gmners 10 use. (I >4MAR >0 Yo wdmummobne seq} noijeenae 1admun mobnefl  slomexd

\ e D Tod BT O .i_.., e )] ng SIS X 22

BASIC Language Fea‘tures 8r29€.6 | i ¥

1. It is a problem solving language ami pmgrammmg é ficienoy is' improved.,

2 Not only is it a program’ tanguage- which'is not limitedsto e particular field, butiis-a general: use dark
~guage which Is applicable tomany fields, such as rxaluy (;.i' nce, sac;at gnce and busines flelcis

3. At is.a conversation type language and the ﬁu‘fé - can ‘com g@ “programs wh{fa ORVErsing With

- “the computer and use it for making entries.

4, It has many of the capabmnes and features of F@ﬁTﬁAN tm{ is —Frée el the mlé«sbnc@umeféa ‘when
using FORTHAN : % 3T 8 ¢ -

B3ag L

and B)using these PragiHe. Slmlblv input the dﬁfﬂ'ﬁ he r%sult‘é i .an:bva obtained : autdmatlcaii‘ﬂ'-t"‘;

f‘fj 4
e8.08 - ";:;'“ Yo noiteg Isemisel onT solomvis s

= Programming Fundamentals i
ﬁh %W%Ei iy

‘Let’s take a look at the pmgrammmg necessawu;q
‘concept and programming: ﬂrﬂﬂefiu’!‘es

® Programs and Programming

When the operator uses the computer -to'manageia (problem, instructions! mﬁt?bamﬁﬁ which are in
words ‘that the computer can understand Th@se mstruz:tmns are cafled pmgrams artd ’[he compo&mg m‘
thiese instructions ts@atled pm‘grammmg ....... pizeh 1Emitsh Bae-nolisngiash. and sidiatido edimun evisoeild,
® What is a program? B4

In order to make a program “theré are man\g grammatmai rules, but these detans wm ‘be expjaméd lafer
First, 1o discuss what a program is anif u;a f"_j_'m 1et 5 t:ake a Iabk aI an example af a fuwdsﬂ’a%mzaf! ﬁ?ogr‘a‘m

PR NIOITE

given, problem, ‘.;g,pgg;_,@}&_ the

Command = = : :
! F"f" s Tedpeanid o gic'® 3 FaR - Solienplaal angitieogde edimupeviostis fed |
1& INPUT a 4 L EES: 1] ER *’Ftﬂu . - ' E a2l [0 tenpizeh 1™
' ) (oitass Aot B
23 C A + B iﬂeratton statemem
) g "}r.ﬁ Fararalo sfymex 3
3& pnlm c M&H‘: W‘? g ROITE 1Y 'S
—Line number LR 2X A8 't . 806

“The ‘above program is a fundami ntal | program and consists Of an input statement, an operation state-
ment, an output statement and line numbers. That is to say) the input Statement inputs data: ‘Accord-
ing to that data, the operation statement performs various operations, and, the gqt{gkut statement outputs
"th@ execution results. Also, each ’q_ﬁe hag atine num precedlng it. These operation statements are not
limited to one but are p&'farmeé sﬁvera[‘tlms and, ;bif' dding decision statements, the program becomes
long and complicated. Nevertheless, they are fundamentally the same.

Also, on one line, following the line number, a COMMAND s written ‘which- tells the calculator’ what
to perform next. It is composed of alphabetical characters. It is-followed. by D'PERAND‘S which: u&d%
[ cate the necessary informat the command. (¢ |

“Therabove-i maﬂg&f Fﬂ@@%ﬂ& isin %hjr;undéngeﬁal form,

By T




L] N'Hl'ﬂbﬂf of program. &tem Seh o riigatossan ST TAEE GO RlE AT

Prograrm steps are counted as follows. TR S R e

1) Program compmmenty . - - s a o6 s s s os sanslaoaf@s - O P SRR 1step/1 command
2} Funcicrsleameandr izlios o o e s ws s e SRk TR SR 1 step/1 command

3 Line nemBeEL S5 BASIC dacouwee e e sk NS RN ORI ek, SR 2 steps/1 line number

4) Character . sl s e e 1 step/] character

5) Pressing the -I(ay after cac;h Ime number 5 key mput to 5tore in the calculator. . T.step.

Example -::’-’ﬁﬂ

.%. |N?UT ._?.J?;. .................................................... B steps
A0 B = SIN BB i i SR TN el - T e e e G W 7steps
b \fakianklas 1 v ke

0 PRINE & Mew B B il s s SR i e 10 steps

2 1 s ke HORE R SR MR

“Tatal 22 steps

® Programming Sequence

Programming progresses in the following sequence.
1) Problem analysis

2) Flow char’t‘pra;ﬁraﬂﬂn el :

3} Writing of the program on a codingsheet ' = =i piin i TR o
4) Debugging execution MYSHICh A

Explanation

Step 1: Analyze the given problem to determine the required steps for. solvmg s 5

Step 2: Write a ftaw chart to represent the flow of l@gsc for the solution of: the! pmt:ler‘n The f%aw chart
5 Vitge commeﬁd of symbols which show | praceasmg ‘and decision’ ‘making elements. - 0o

Step 3: ' Based on tbe ﬁaw ‘chart, write a ﬁmgrﬁm on coding sheﬁs ar mmilar 1cﬂ'ms usmg BASIC anguage

Step 4: Check the program for mistakes. -

The:above is the prgaedure_far ComMposing a program. = |

o= Figw Ghagtsh el 01:bseu 2 b R e s
The mﬂstWIdeWu&édﬂQWChar‘t svmmisarewrwteh below. ariT .noitLoaxs ment ,

" jj}j"_é_rm‘in‘.’aI : ' P, S i'r_li':ti'atél,'t_e_f*'mi_ﬁafé-, etc

- input/Qutput . . | Input/output functions, . © "~

PYOBESEC1 0+ of hathus Numerous processing functions; -

Predefined process

group of commands defined eisewhere suc.h as
a subroutine.

B i ;__Demsmn on the chmce m‘ a $DECJfI_E mute from

o among several possible’ routeé

® Flow Chart Example | e
Here, let's take a look at a simple example of & program for determining the area of acirele.

S=nr

e

e v T




First, following programming fundamentals, consider the data input, eperatren and result eu'qaut sepas
rately as shown beiew . i

Start

- Dete mput

'C"}'beretion - [ S=m? -+ Compute area S

] .
/Resu[teutput / S output / - — Display result’S

The flow chart is prepared in this'manner following the program flow and is composed viewing the pro-
gram in its.entirety.

When programming, make it a habit to compose a flow chart. If more eemmex prerems are created
confusion can be avoided.

® Coding

Coding is the process of writing programs on coding sheets or similar forms after program assembly.

When assembling programs, certain operating symbols are requtred The sump!est fundementel operal—
ing symbols are written below.

The four fundamental enthmeUe eperetien symbols

+and — are expressedas “ + " and "

x and + are expreseed as X Candd: ;’ e Frts

Powers, such as %% andod jare expreesed as x?2" and “XTE” #

The "=""used in esaugnmemt etatemertts will be explained.in greater detail later but is explained bneﬂy here.
For example. the ! = "in:S= 7> means 1o assign the calculation result of 7% to0 S as epﬁﬂsed T hav-

ing the meaning of equel as in mathematics. : :

Let’s write a program to determine the area of the previously s;eeufied c;rcie

riinput -/ e = input data ¥ (radius)

]l

1) Write an input statement to input data 7.
There are many input commands but usually the “INPUT"" command is used to input data from the key-
board during program execution. The input statement used to. input data 7 becomes INPUT R. If a line
number is added to the input statement to make it complete, it becomes 10 INPUT R.
These line numbers'can be in the range 1to 9999 but identical line numbers cannot be used in the
same program. Otherwise, the later line number will take priority. Usually,ﬂt is more convenient to
assign line ‘numbers in increments of ten for easy eddltlon correction and deletion. If the program
is started, the statements are exer:uted in smaller to larger ling number sequence So, assign the line
numbers in progratm execution sequence.

2) Next, make an asslgnment statement to assign the result of the calculation from the input data to S.
Since Tr? means x> :
then § = T X R4 2(X is represénted by % and R? is represented by R12)
Therefore, with the line number attached as usual, it becomes
20 S=7TXR12 :

3) Write an output statement to outpu‘t ldlspla\rl the result of the operation.
Since this is just for cePculatlon and does not cause a display, use ""PRINT"” command to display the

- result.
The output statement to output (display) result S becomes : s
PRINTS | _ TGRS
And, adding a line hiimber to this, it becomes e SreIR SR
30 PRINT S
So, the complete program for determining the area of a circle is:
10 INPUT R
20S=XR12
30 PRINT S : _
For program coding, it is not necessary to use the exclusive coding paper but, if it is used, it will be
maore convenient fo_r problem analysis or writing flow charts in g standard format after compaosing.
s e 1
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e e

‘A variable is a single capital letter {A through Z) or a smg!ee capital

EExamma, in the. emr it
'Examp;la* N2k xt2+3%

= Constants and Variables
‘Characters used for BASIC ‘are upper ::ase 1et'zers of the alnhabet {‘A to Z} .and ﬂumbEfﬁ (0 Q. 9y as weil
as some special characters (such as symbols).

le e

& Constants

A mns’car‘rt 58 f:xeci value whuch can be written dlractly mta a proagram

-Exampie Iﬂ the emress;on S*m’z it taﬁammass #XHT? antiz ls ﬁ’?% c;:rnsiam e oA

e Variables
A variable is a value that is used in a program but is mput from ‘tﬁe k‘_ﬁv‘
used when the result of a calculation is unknown initially because the mgsﬂ

rd durmg execution and is
%ﬁﬁsﬁiﬁﬁﬁﬁ dﬂrmg mr:unan _
'“'@" aﬁaﬁhw (character
‘@fﬁb*ﬂé Thﬂy may bﬁ ﬁ"@eiv samﬁtf from within thisrange. i etz

'-.rS":rr w"ma:h hmm@s Sﬁ'ﬁiﬁ ’%2‘ R mtﬁavmaﬁl&n

}“.4 V Vaﬁabl&

o orto |
T o C Y, R SRR X Cilc}ﬂstam__,'___

That is, algebraics and constants used lr»mathmﬁaftms mrmspmnd 10 van&h#es« and’ &Gﬁ&tﬁﬂiﬂ r&spactweiy
Also, in addition to the above, there are character constants and character variables. Character constants:
are strings of characters ‘which are written in directly, suchas “ABC" and “END", and enc losed. in. quo-
tation marks -and spelled out. Character variables are not a numeric value but vanablas which acsept a
character string. Each time a character string. Iﬁ gwen the. contents w;l! ﬁt\ar@e o

A numerical variable and a character variable which use the same letter can ﬁa“t be us&d a‘t the same time.
A character string is composed of characters enclosed in guotation marks, sur:h as ’123"‘ and is not a
numerical value. Thus, “123" is just the numbers 1 and 2 and 3 written in seguenca ar‘rd s cons;dered
the same as "ABC" in quotation marks. .

Character variables are general var[ables (such as A B, X and vy which have a $ sign attaci*ted Selections
can be made from within this range. - !

Example: - A$, BS, C$, X$, Y§

Character variables can be compared ‘or added to 6ne another but other opérations (such as subtraction,
multiplication and division) cannot be performed.

Example: 1f AS ='"123" and B$ = "'466"
U$iﬂ§ C$=A5+B3
C$ becomes *'123456"
(1fC$ = B$ + AS, C$ becomes ""456123")

A character string of up to 7 characters can be inserted into this character variable, e R

Also, besides these character variables, there is an exclusive character variable ($) Whid’lr“ﬂﬁﬂ contain up
to 30 characters, _ £

Example $="1234567890ABCDEFG"

This exclusive character variable can use character functions (MID functmns} Whlcﬁ wall beex;ﬁafs‘ieﬂ l&‘ter
This can be used more conveniently than other character variables. =~

=tpwrsmm
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Y bos elngiznol B

~o s 4), on. the right

ForY = 2*X+3 the 2XX+3 on the right side is a rmmerlc expression.
Thig =" dt;es not méah “*e@uals :‘1 means ass1gn

2 ¥ ASEEW AE e s oy s e:n
Example: For Y = Q*Xi-:

Example:

3, the Ie;ft Srde rs- the vaflabie and the nght suda is the numeric expresﬁmn Thus

it does not mem,asanmual miathemdties, that the <Y on the feftesiderand the 2X X+3ion the
' right side are equal: It means to assign the result of 2XX43 to Y. (Y =2%X+3 can be bett&r
um:iﬁfﬁténﬁ if itis theugﬁt m‘ as Y +~23¥X+3} . . “E‘faf*'“'s v o

2 Tud mEm

b o) 15-}':1{;1&;;‘{:; ra.a SIS 8

~®w Program Writing
"Storing a program in tﬁé z,:ale:
This operation is performed.

The. program area can be -cﬁ ded 1o, 10 parts,from PO 10 9. 5'( rm *‘wmten@@ -\Whe

=

p)rﬁé 1"*3#@.-3." nee ly A lJJLE‘ %‘ B e B FEEIE

LW =

POFIADEAS "JF'J;G HREQ e :9Eqmsx3

-".f‘.;::.h..J' '?l A2 ‘”‘W‘.ﬁ 'th\.mb .._’e.,.J 189 % WV IBI0E ._"!‘ Bl

le?v,,‘-ﬁmthe Kev
* The Role of the B8 Key. B 8

The EB Key is pressed to write pragrams, mput d:ata and o @b:am the result of manual calculations. For
pr@gram”m:ﬁg press the [ Key after each line number’s Key input to store in the calculator. Program
writing or written program content change, addition and deletion are all followed by pressing the B8 Key
as the final step. If the G&Iﬂt@nt‘&ﬂf ’ﬂ‘iﬂf drsqzdavcaf@ changﬁd mﬁ ﬁw @&w is not. :presaed ‘the written in
conterts will not be changed. SIS G W




Example: Write the following pregram to PO
1@ INPUT A,B / 5} S 2 hncUALEH: ol naGisG s aoiisess |
20 V=A+B HEYDOTY Astiin ol ehdanltsm
30 W=A-B
4@ PRINT V W shoritsM aodussxd
5@ END
Operation:

1. Designate WRT mode. . A R N d‘f’r‘é'ﬁ%éin?ng'stebsz.
; | L o

L W SRR
R} . P igi123456789
e
’ Unwritten prc:-gram areas
Currently d&ngﬁai’aﬁ program area witl blink.

=" Number of steps will be thanged by the numberof
“ memories or amount of programs written.

[-Number of remaining steps

@& P %1234%789

Currently designated program area will blink. o

2. Designate program area PO:

: Unwritten raregfam dreas-
3. If: a prewously wrlttan program remams, clear it. Omitted hereafter

' e : .—:1.: : L 4
CLEAR- ) {8 F%‘! 2314%66‘?89 B b

(When nothing is written, omit this step )

4. Write line number 10. O T SHoiiseash)

10, !NPUT_.__A@EB% .10 _INPUT F! a

*.Be sure to press when. changmg lmes,

Means 1 Mrawev space {May be ommefﬂ

5.  Write line number 20,

20 _VEABBE, | . 20 VER+B.. . . .00
B Wiite line Aumnbar.30. Gvects bk Deidaeih b V5 o tamarmis TLISHL s b '
30 WEA@BE |39 WEAB -
7. Write line number 40
40 PRINT_,VEHWE 40 PRINT VW
;8-. ‘Write line number 50 T 315 ) :
; S0 ENAE.  L..1 50 END

‘® Use the "END'" command to termmate a program. The “END"” command may be omitted in case of a

. program as above, but it should be written to t:ianfy the termination of a program when using GOTO
statements or GOSUB s'faternents

oA space is written between line numbers and cammands and c;q:;e‘rands to-make it easier to read the dis-

- play. In BASIC language, except messages such as PRINT statement, it has no special meaning.

® In this case, line numbers are input in.units of 10. Line numbers can be freely selected from within a2
range of 1 to 9999, Selecting in units of 10 -makes. it easy to make additions and insertiops later.
‘I’-‘rngram execution is performed in line number sequence from small numerical value, so attach line
numbers in program run sequence.

. @ Use the “"CLEAR" command as above to clear a previously written program, while the "CLEAR A"
cornmand to clear all of previously written programs (PO to P9),
_.23_
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® Program Execution e B0 Briwe!EY it siiTA
Program execution is performed in the RUN mode (pressmg (@). . . “RUN" will be'displayed)
There are two methods for executing written programs. A=Y

(1) Program Execution Methods

1. Execution by program area designation ;
For this method, execution is begun at the same time as program area designation.

® - (Press ohe of the & to &) keys after pressing ()
Example:  Start the program specified in the previous example. RUN mode (omitted hereafter)
P MR A : : _

*This “?'' is because the ENPUT statement is
‘written at the beginning. i e

2. Execution by RUN command :
RUNEE (RUN can be input by pressmg@@@ @r.%} : *; 2ige

* Continuing from the pnewaus examme 72 SRl dlsalaved 1n an mput wa:tmg srtuation cam:ellatmn will
not be effected bym At :-.preﬁsmgm- ‘operation 2 is performed.
- Also, to execute alﬁmg the way after the RUN command, input the line number and press the [Bg Key

Example: Start from line 20.

* For method 1. it is. niﬁt' ﬁéc;é:é;.i:ar\j-”té designate the "'pr:a'g'r‘éiﬁ"areé*tﬁ be exacuted. However, for method 2,
it is necessary to designate thie program drea to be executed {If the program area Es different the program
written in that program area will be executed.)’” :

{2) Key Input during Program Execution

Key input during program execution uses the INPUT sTé“tenmnt and KEY function. Key input by the KEY
function is 1 key input only but even when no key is input, exécution continues.

For key input using the INPUT statement, a "*?" is d:splayed and there is a pause awaiting input. After data
input, execution is startad by prassmg the @B Key. | 8 AL .

Example Execu:e the program written in PO in the previous example..

Dperatmn Ex&cute progfam

@& | 2
‘® For this program, 2 vari,abiés’"hr*e_iﬁfxﬁt First, *theEerfiitiéf._e‘; "var'iéble A is input.
-] AbusiarE | 2
INext m&vaiuem vanableﬁismpu: B i ; 12 §i sugd svods 2
_&Jﬁmi 69@ ok _;;6 :: \

In'this manner, for ‘ke’sf inpiﬂ durtng execut” on using the NPUT statEment ‘input'data usmg “data ﬁ] il @
in addltlﬂh m a wartlng Input sﬂ'u‘atiun |f Dafe m'essed pmgram executton w:ll sinp DIIE

=




® Program edit is used to make a program logmaliy correct and makes it possible to make changes, agigi:tmns
‘and deietions or to accompltsh line numiber rewrites

® Program edit is performed using the LIST command to call out each I:ne

® |IST command is usable in both the RUN mode and the WRT mode but if the RUN mode is used, pro-
gram contents will be displ ayad If the WRT mode is used program edlt can be performed.

(1) Display of the Program List Usmg the RLIN Mode . (Display:lasts about 2 seconds)
Operation:s—— SLisTE 10 INPUT A.B
L1 ST can be E]:El@or ) 20 V=R+B
30 W=A-B
40 PRINT V. W
~lesd 50 EN.D
L REHDT

Furthermore n‘ the i1st is not n-eeded fr@m Ihe hegmnmg cies;gnate the !me number

To list from line number 30: _ [ — :

i . S LIST 3@ 30 H=H--B
Dpereton; adafice - 40 PRINT V. MW
' | 50 END

READY PO

* During the LIST command execution, the-display will be made in sequence until the end. Press the )
Key to stop.
Alsa to continue the smpaed LEST cgmmand press the @ Key.

{2} Program (}hange,, hddftmn and Beletmn in the WRT Mode.

Press Moog (1) and des;gnate the Wﬁ T mode

1. Changing

Using the LIST command, each line will be dlsplayed in sequence from the designated line number each
time the B8 Key is pressed ﬁ.i&aﬁ if the designated line number is omitted, the display will start from the
first line.

-a. Partial change S C A
‘Example: —Change the “+"to %" on line 20in the previous example.
Operation: i

® In case the program. area is not designated at PO, designate PO. ia Bk

£ 1834 1 v

: - B& P ..123456789

® Call out line number:20 using the LIST command.
 LIST 20@ 20 .v’-f"ﬁ'-;a_

®-Move the cursor and set itat the 10catton of the demmd change li.e. '+").
20 V=A+B

* |f a cursor movement key ( remaing prassed for more than 1 second, fast. movement can be
achieved. '

® Make the correction.

30 W=A-B_

* Be sure to press the B8 Kev 1f it is ot pressed, only the display will be changed and the written program
contents will not be changed.

e L
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® At this time, line 30 will be changed. Press the @8 Key to clear the display and the change is complete.

1534

@Deratmn of other key's at @ line where no' change'is raquved causes them 1o be wrrtten m on that line.
Therefore, do not press any keys other than B and :

® Use LIST to make sure of the thange.

READY PO
LISTEY 10 INPUT A,B
20 V=A%B
30 W=A-B

40 PRINT V, MW
50 END
RERADY FO

b. Changing an entire line _
Input the line number to be changed. (In this manner, the previausly input line number is cleared,)

Example:  Charige “W=A=8"to "W=V/2"on line 30.

Operation: | P 2123456789

® Write the new line 30.

30 _WEVE2E 30 W=V/2

® Check the program list.

@@ | READY PO e
LISTEE | 10 INPUT A,B
20 V=A%B
30 W=Vs2.
40 PRINT V. W
50 END'
READY PO

2. Addition g :
To add line units, use a line number that falls between the line numbers where the addition is desired.

Example: Add "U=VX2" between line 30 and lme 40 in the previous example and change line 40 to
'PRINTV W TR ;

Operation: o 7% 23145‘-3'367:99

® To input between line 30'and line 40, input line number 35 o

3BUBVERE | 35 ysvk2

* Seiect a line number from 31 to 39 for mput between Ime 30 and line 40.

®To Change lme 40 call it out using the LIST statement and add "

LIST 4068 40 PRINT V., W
BE»UD 50 END
S 1524
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® Check the list to make sure of the program additions.

“RERADY PQ@..

[mooe} (@]
LISTEY 1@ INPUT A.B
20 V=A%B
30 W=V-s2
35 U=VX%2
40 PRINT V., MW, U
3. Deletion 50 END
a. Partial deletion READY PO
Exampte:  Delete 'V, " from ling 40 in The previous example.
Speston: ' ®E0 | p .123456789
® As in the partial change method, call out line 40 using the LIST statement.
LIST 406 40 PRINT V. W
e Move the cursor and set it below the V (to the desired deletion position).
1524 ;
; 40 PRINT V. MW
® Uise the il Key to cii%le’ee’""'v s 52
; e 40 PRINT W,U
: 11626
. oz B8 5@ END -
*If the [B8 Kevy is not pressed, the program cantents will not be changed.
s 1526

* Be sure to press the M8 Key to cancel the line number 50 change situation.
® Chieck the list 1o make sure the defetion was accomplished properly.

LISTEE

b. Deletion of an entire line

RERDY PO

1@ INPUT A.B

20 V=RA%XB

30 W=V~rs2

35 U=Vk2

40 PRINT HW,U

5@ END

READY PO

Input the same line number as the one to be deleted and that entire line will be deleted.

[Example: Delete line 30 _
‘Operation: . (ecg] (7
® Input the line number 1o be deleted, i.e. 30,
30
‘@ Make sure of the deleted pesition. i
LISTES

; 1528
P ..123456789

1534

READY PO

1@ INPUT A.B

20 V=RXB

35 U=Vxk2

4@ PRINT W-,U

5@ END

READY PO




4. Line number correction
Example: Write the following program in P2.

1@ INPUT N
20 M=NXN 7
- 30 L=SQR N
4@_PRINT M, L
5@ END ) :
Move line number 20 between line 30 and line 40,
Operation: QU3 - (w08 (1) B & P 1 fé&:-31ﬁ'0§'6_789
® Call out line number 20 using the LIST command.
R T 5 e
® Move the cursor beneath the 2 on line 205 .
CEeEEEEE 20 M=N%N
® Change the 20 to read 35 and input. - -l
356 30 L=5QR N
® To complete thé change,. gfeéa ahd cancel the changé commarnd;
L .1.495
® Use LIST to see how the program conterits were changed.
W] | READY P2
LISTEg ] 1@ INPUT N
i 20 M=NXN
30 L=SQGR N
35 M=NX%N
40 PR II‘:IIT M;L
5@ END
RERDY P2

® At this time, the contents of ling 20 were moved between line 30 and line 40 but line 20 still remams
So, delete the unneeded Ime :

i arach s
@@ | p _1.3466789
2@ = 1503

® This completes the line number move. Check theresults using LIST.

(008 (2 READY P2
LISTEE 1@ INPUT N
30 L=SQR N
35 M=Nx%N
40 PRINT M.L
5@ END
READY P2




= Program Debug
ﬂ) Program Debug Svstem

This equipment's debug &v\smm 15! dawded roughty mm desk mp dehug and mnversahon wpe de:bug via
agisplay:

a. Complete Dubug
Program logic structure check e
1. Desk Top Debug: St
: i b. Partial Debug ¥
Program line unit check.
Debug Systems 1 '

I1. Conversation type debug via display
Using the display, check program execution flow and errors in BASIC- anguage o
composition using the automatic checking mechanism of the caloulator. .

The desk top debug is executed during programming. _
Here the explanation of the conversation type debug via the display will ‘be made, »

{2) Conversation Type Debug.

Any error made durrng pﬂ'ﬁgram execution stage will be given on the display using an error message. These
errors are dfsp ayed in line units and display the type of BASIC language error. Based upon the error mes-
sage on the dlsplay debug is accomplished by conversation using the manuai.

Furthermore, for the mearing of the error messages, see page 65 for the error message list. .

1@ INPUT X . -

20 |F Xz0: PRINT“XZG”'GDTO 10

30 Y=XT2+3%X+15

49 PRINT Y

5@ END : LR
Line 20 of the above program is a judgemam of the input range of power (x1y). When x <0, program 5
execution will return to the INPUT statement on line 10. |
Y = X 1243X+15 was entered on line 30 in this program by mistake. '

Operation: |f this prc__‘ig‘_faﬁ'} 'i's-';_e.x-ac.u_-t@«_d.; 27 is displayed using the INPUT statement on line 10.

@m@RUNE [ 2

® At this time, input 456

45 b ERR2 PQ-30

@ This error message mdlc:ates that a statemer:t structure error or_,currad at ling 20 and’ the program Con
tems musT be ::orﬁ:rmed

‘mEmo [ p 123496789
LIST 30 30 Y=X12+3X+

® Since X" is missing between 3" and ""X" on line 30, correction is made using the program edit method.

1540
30 Y=X12+3_X |
1539 ,
49 PRINT Y_ |




B

(3) Program Debug during Program Execution i
Conversation type debug is debug that is performed using the information obtained from the calcuiator
by an ‘error message. However, if an error is not displayed but the calculation result'is not as’ expected
repeat program execution and conduct debug-by confirming the calculations along the way.

This method uses’ the STOP command to stop program progress and uses the TRACE mode to debug line

by line,

® Debug using the STOP command

Example:
10
20
30
49
50

60

70

Write the following program.
Y=0

INPUT N, X

FOR 1=1 TO N
Y=Y+XXX

NEXT |

PRINT Y

END

To see the value of Y in the FOR-NEXT loop, see the result of each loop using the STOP statement.

Operation:

The best place to input: the STOP statement is:right ‘after the calculation f::}'rm.ulla_,_._seo write the
STOP statement between ling 40 and line 50.

(08 (1] P wA 23456789
<L B8 }

A5 STOPE) | .. 45.STOP

® By doing this, the, program prqgfess 'rsa’_tﬁppeci after th.e cﬁc:mpletion -c"rf t"_he calcalatibn ipr_l_-l'iﬁe_ 40 and
debug can be performed.

READY PO
RUNEE | 2 '
4 by T b _
87 @ ‘STOP v
. Cursor blinks
® What is the value of Y at the time of this stop? ‘ P/
Y B9 7669 BEOR 2

ot

1 T T 1L L U R T I L

e

® When the program-starts again, it will stop at the next STOP statement and request the value of Y again.

g - BRI
Y[EES 15138

® By repeating this operation, the calculation process can be seen.
This example uses a simple program but when a comphcated program is actua{ly f:c:mposed |t is very d:f—
ficult to check ‘the calculation process using desk top. debug So, if the check of variable is performed
using this kind of STGP statement, pregram errors ¢an be seen and corrected.

_3'3_




b ail

m and -eacacuttan dabug '-can be pﬁrf‘ﬂrm&d :easrizy NUSi;Lg thg prewaus STOF"comrﬁanﬁ e

“sample debug using the TR mode.

Operation:

Designate the RUN mode. , _ |
. Designate the TR mode. .. . .

Check the execution process.

13559

Continue program exﬁt’:ti‘t‘rc-n

The y;glug'-'f;,f Y

Debug using the TR mode is i&s_ai for chigcking the entire flow and is convenient for checking to see where

mistakes have been made;
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4-5-';i Jump and Loop

® Jump Commands

Jump commands can be broadly separated into two commands. One is called a GOTO statement and is an
unmondltlonai jump. The other is a conclltmnal jump combined with an IF statement.

® GOTO Statement

The GOTO statement is cali&d an untondmonai jump because it is ‘@ eemmand’ that uricenditionally
advances the program 10 a desagnated !Dcatmn [!me_.number}

Exampte 1: AddaGOTO statement in the pmgram to determine the sum, difference, product and quotient
af the data A and e

First, the fundamental p.r_@gfam*-%? shown below '
. Flow Chart

1@ INPUT A.B . AT TOTTITDNGE i
20 s A R 5 ..::._ L Start )
30 D=A-B d
40 P=AX%XB e / O Input A and B /
50 Q=A’B QS -~-085 & T
60 PRINT S.D.P.Q . 7
7@ END - % SRR
@h-05 i
P—AXB
Q<A/B

|
L / ‘Qutput S, D, Pand Q /
bt e s ]

Whenever this is executed, it must be aliowed to "RUN" 1o insert data repeatedly;"éd a GOTIO éfatérﬁent is
input at line 70 instead of END so control will return to the proper focation wheré the data is io be input.
{Line 10 in this program)

This GOTO statement (GOTO 10) unconditionally jumps to line 10. The program is shown below.

10 INPUT A.B 6 Tow )
20 S=A+B et
30 D=A-B | [
49 P=AXB / Input A and B /
50 Q=AsB : o] :
6@ PRINT S.D.P. Q : sepre
70 GOTO 10 . g doek Yoo ke snuin
: % ek D<A=B
P—AXB
a<A/B

/ OutputS, D, P, and Q /

In this program, once the data is input; it goes to an await input stage (? is displayed) and the next data can
be input right away. =
=




Execution: Inputdata 15 and 3, and 903 and 43.

Operation: - HUN 2
15[ 2
36 18
12
45
o 5
) ?
. o03f/g < | 2
43069 946
&8 860
g 38829
&3 21

For this program, using the GOTO statement, which is. input at the end, it returns to line number 10
“INPUT A, B”. Also, as in this example, if a line number is written after GOTO, it will jump to the
designated line. P-I__nwever,lmstea_d of a line number, if "#"' and "0 to 8" are written, it will jump.to.2
designated program area.
Example:
GOTO 10 {Jump to line 10 and execute from line 10)
GOTO #5 (Jump to program area P5 and execute P5 program)

Example 2: Maﬁ&?a pr-@gr'am m.'in_crea*&i‘a‘-z-ﬁ'te value of'A by increments of 1.

10 A=1
20 PRINT A s )
30 A=A+1 it
40 GOTO 20 A1
i
el
= / Qutput A /
|
Ae A4
[
Explanation:

Smoe A is increased in value sequentially in increments of 1, it is necessary to assign an initial value of 1 to
A Thatis, "A=1"0on line 10,

Next, PRINT A

At line 30, the result when 1 is added to A is assigned to A. That is, “A=A+1". Then since the program
process causes a jump using the GOTO statement, it is necessary to jump to line 20 instead of returning to
the beginning. So it becomes GOTO 20.

I this manner, The GDTO statemem caus&s the program process to jump ununndmonally to'a imgnated
tocatlon ;

Note. When usmg the GOTG statement, it is neeessaw 1o, be sure to designate ttvea correct &estmatmn line
number. If the line number is omitted from the GOTO statement; an errorwill occur. 3 --

PRINT Statement Application

The PRINT statement used in this program changes the manner of dtspiav m accordance wnth the dellm:ter
designations following the operands.

First, for example 1, S D, P and Q are separated by a * {comma)

Display stops after S To display the D press the @ Ke\,f That i is, if items’ are separared by a cmmma the
results will be displayed one at'a time. Ifthe " isa’ * what will thedlsplay be like? .

The result will be ‘as follews.




g eEamsE ¢

Operation: S e
‘RUNE [ 7
1500 | ?
369 18 12 46 6"
® | 2
90 3 [ =
4306 946 860 388
| 860 38829 21
The ' ;" in this case (semicolon) operates when there are several results and causes everything to be dis-

played sequentially.
Furthermore, on the display, one space appears after each result. The “+' is not displayed at the sign
column-but isactually present.

LEJ18|T| 1211_145L1_|5

sign column

Also, 1f sxample 2 is executed as is, the result will be a5 shown below.

Operation:
RUN &g 1
5 3
g 4
However, if ““ ;" is input following “PRINT A! on line 20,
20 PRINT A;
the following result will be obtained.
RUN(ED 1 2.3 4.5 6

1:2.3d.5.6
2346567
2.34.5:6:7
3456 7 8

1 pm

There‘,f,&;re, _cbn’ciﬂuaﬁs results are-giispla_.ved-_iqy using: " ;

® GOTO Statement Indirect Designation
The previous GOTO statement designated the jump ::Ees;gnanon dLrecﬂy and caused 1ump However the
indirect designation determines the jump destination according to the value of the variable. It is used
when the jump destination: cannot be written at'the begmmng Uf the program as when ‘the  operation
method is understood from-the data. 51
Indirect designation consists of;

GOTO variable or numeric expression

GOTO # variable or numeric expression

This uses the value of the variable (A,B,X.Y, etc,) or-the numenc expressmn [A+B X+10, etc'} to deter-
mine whqch line number to gump to or which program area 1o |ump 10.

_.'37,_



Example 1 GOTO A X100

GOTO A%*100

In this program, when A is 1, 2 or 3
For A=1, GOTO 100 means jump to line 100 H=1
For A=2, GOTO 208 means jump to line 200

For A=3, GOTO 300 means jump to line 300 [ﬂ;l
; g5
.: o A=3
= 200
I A is something Gther than 1, 2 or 3, then the jumpilotation ::]
L is unknown. This will Gause an error or jump 1o another ling v
number. M 300

Example 2: Make a sorted totals program usmg indirect desig-
nation. (Elassified here into b divisions)
The program will be as shown below.

190 VAC
2@ INPUT N.M
30 GOTO N+40 |
4@ PRINT A.,B.C,.D,E:END eir
41 A=A+M:GOTO 20 Moy '
42 B=B+M:GOTO 20
43 C=C+M:GOTO 20
44 D=D+M:GOTO 20 GOTO N+40 |— N0
45 E=E+M:GOTO 20 N L] I l
; Qutput
‘—{—| A; B, C, Dand E/
A=A+EM o :
¥
{ l End
BeBEM R
l N=
C+=C+M
N=4
D+ D+M
L
E~E+M
3 Y 4 G

The "VAC" command on ling 1018 & command for clearing the data use memory (makes it 0). In this
program, clearance in advance is nécessary in order to total the data input on lines 41 to 45. At the next
INPUT statement, code number (N} .and amount of earning are input.

Using line 30 GOTO statement, if the code number (N} is 1, jump to line 41, that is to say, the total earn-
inags of code number 1. . 4 .

In the case of code number 2, jump to-ling 42..1n

numbers. 1, to 5. o

this. manner, earnings (M) will be divided into.code

. GOTO 41—41

. GOTO 20 Execute

N=1 A=A+M

N=2 : GOTO 42 —42 B=B+M : GOTO 2@ Execute
N=3 : GOTO 43 —43 C=C+M : GOTO 20 Execute
N=4 : GOTO 44 —+44 D=D+M : GOTO 2@ Execute
N=5 : GOTO 45 —45 E=E+M : GOTO 20 Execute

—38—
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Therefore, when N is 0, it will jump to line 40. A, B, C, D and E sorted results are displayed and:termi-

nated. Furthermore, for this program, N must be input as 0 to
Let’s demonstrate below using actual values.

b, Any other number will cause an error.

Receipts are not in sequence so input them in sequencp and sort the totals {wnthln the 5 dWiSiDﬂS}

Code Earnings
3 2870
2 1960
5 3850
5 1250
: 10 2500
; 2 2310
ety 1850
-5 4370
3 5360
1 2220
2 T450;
4 610
T il
Operation:

*“The
“mands t@ bewritten on 'one'line.

' '. gl

iCode=ii = Earnmgs
o "t 7820° T
2 5720
- |3 10080 . |
one ool £120
5 9470
RUN®® | ?
38 ?
2870 P
26 ?
1960@° | ?
1 6 ?
310068 7
By ?
Q& 7820
] 5720
B 10080
® | 6120

T Oy

used in Imes 40 to 45 in th|s program is cafled * mult;statement It allows different com-

I eommands are contindously ‘performed,’ line numbers ¢an be

omitted ‘and memory can be saved. Using this muitistatement many commands can bé combmed
However, the number of Chafa%?:&rs tha‘t can Eae wratmﬁ on one ling, mcludmg the Im&number lis limited
to 62 characters. = ¥ - 2 " =

Note: A VAC (memory clear) command cannot be used in‘a multistatement, -

L

—g9~

By



@ |F Statement : :
An |F statement is called a conditional jump dugto its nature 1t executes its operarien rjnly whien cur

tain conditions are satisfied and is'a command to jump to'a designated 10Cat19n.
i th:g is wnt‘teﬂ ina frcw chart |1 will take the foliow:nq form. '

This means that if the IF statement is true, it goes 10 “YES", if it is not true, it goes 1o “NO"".
In other words, an IF statement m;;ilc:ates a branch at Whl:Ch a d&zsmn will be mﬁd@ 1o determme the

next operation accﬁrdmgte the result,
This IF statement is used for te«rmmatlng 4 foap when tf‘e humkﬁa of data is not kn0wn or when the

next operation i changead aecording to the result Cif an Dperstmn etc

Example 4:  Input the lengths of three sides of 3 triangle and determine if & triangle can be formed using

the three sides:
The program is shown below. ( | Start . )
10 INPUT A.,B.C =

20 |F A=B+€ THEN 70 / |¢mAgmmc3;/
30 IF B=A+C THEN 70 . =
49 |F C=A+B THEN 70

5@ PRINT “OK" . YES

60 END
70 PRINT “NG”

80 GOTO 10 |
e  YES

YES

Z : Display “OK" / Z ' Display “NG" 7

Co Bt )

Three data are input for this prograrm. Due to the nature of a triangle, the sum of the fengths of two sides
is greater than the length of the remammg side. Each side is compared and if a tnangle cannot be formed,

“NG" will be displayed and the program will return to the data input operation. If a tﬂangle can be formed
"OK" will be displayed and program is terminated, -

The |F statement is composed using expressions as shown below,

IF comparison expression THEN line number (numerical expression) or #2 (1=01t09)
or A U
IF comparison expression ; command or assignment statement

The eomparison expression following "IF" compares the right side of an-aguality or dneguality: sign with
the left side. 1T YES, it will proceed after “THEN" or " ;. If NO, it proceeds to the next!linein other
words, for line 20, |f A is greater than or equal to the sum of Band C, a tr;angle cannot be fwmed S0,
“THEN 70", in other words jump to line 70, command is performed. by 8 AR ;
This ”THEN” includas the GOTO statement function, (61"

_49._



1fadine number is written following “THEN", it will jump m the: ;ges,gnam} Ime_:ﬂumtwﬁpjzg “#%ﬁﬁﬁﬁ
0 to 9 are written, it will jump 1o a program area i,ﬁ’l:} 1999} ,g. =y ;

ﬁd&@ when the comparison expression is. YES, if a«

of a jump; ;" is used instead of "THEN CHlcrern W A B HiA

In these comparisons, constants, variables, ﬁun"renr; _emress;, ns“ eharacwr constants and dlgf’asxer %na»-
bles can be used

+|Ji

“THEN" or * ;"can be used drf'ﬁemntty Q@gxgﬁd"

r what follows them,

<

i ——

J+d=A A1 -0%

T O#A<8 3l 8F

_ T 8+A=0 A ©b

| B ' ' “HO" THIAY .63
| Sk | oM THIAY .eF ,

.hppmmarfmrnmmnmm e T 0 OTONes

In the previous program, "OK'* and “NG" wffﬁr-"""’miawaﬁ m ‘show the reésult of the comparison. Thfs-
) mmﬂbﬁ!’m{ﬂ statement.” -, .85
\ is written, the numeric value invariab __Awfl tréﬂisp‘lawﬂ RTnTT
If PRINT “A" iswn ten, the letter A will be d:séjﬂayeﬁ as is..

In other words ﬂ?e item enclosed by quotatlon h}dr*é&';s hqndfed as the charac{er ﬁseif arsd drsg}aved as m._

et o . A
Ii'-“]l#nm% ¥ i i !'1 ,;',,\-L\F'l Fj """ E'IW 3 :.ﬂ
10 INPUT :A S i) sagen bpe10076 bis bayalgeib od fiw 3O
= s = danye pryvins - - v
gg g_: wicisd HWM a_v. 1 .i;h OO R m’;m%ﬂ.le 1,' -N“l!
g@ 1523 (805 0 =10 ) 5% 10 (noizesigne mm} mémm sl ms-ﬂ AOIZBIGNS AOEIBGMOD B
T 0 LNPUT A B Atted “epniviatat ST i T T el
?g f i :;g Eg" 1 1@ ¥ris ra“m*‘%f; rnamnwts 16 bﬁmmna ﬂeasemr 5 nw?wqmn:s ‘ﬁ
=i e i

i 8@ ik Bk GG CMA e *@ st ‘iLf“l Seki unr?rt.mm;. Een:wc HER, "zt"..c ’**'?;&‘3 EEIER

% u=T
um‘-'* ﬁ%.rﬁ‘ﬁ -b"l“ ot shesouig 'fl G H S M e A ST Ifb basoorg Hiw 3 dj\’ th sl ol soit
St 5.0 BEns 8 1o mue st o [sup'% 10 ABAY TetEatp 2 A 0% el 01 ZEnow

[ ek BOSIE nar-Desmaivdssay bobinaen 0% endietemi ,‘n \:'vw-'mrtn i 0T EIMT
120 EHE Aitaaut Snamarsi G108 J SrkT 2abinm - _{, FHT it




The INPUT statement on line 10 is used 1o inpltthe’
inftial ‘data. Initial data is both ‘the maximum value
and the ‘minimum value! Thierefore, it i  processed
together ‘with! the ‘data on line 20 and line 30 and
the initial data is -assigned with ‘maximum value B
and minimum valug C.

Line 40 uses variable | to count the number of data.
So, "1'"is input as the initial data. The INPUT state-
ment of hnerB0 is used to input second and further
data. So, the procedure is repeated by the GOTO
statement on line 100, If data "0” is input using
the |F statement on line 60, it will cause termi-
nation,

In: athlar wo‘rds rf Ol mpUt using 'the INPUT state-
ment on line & control jumips 1o the PRINT state-
ment 1o output the result using ling 110,

T“ha IE matemen' Ilme 70 angi 80 judge whether
or n@t the input data s greaater than the maxnmum
value of the data already input or smaller than the
minimum value am:i ag:gamphahes replacement, ¢
Upon completion of all data input, the number of
data and the maximum -and minimum value are
displayed using line 118. ¢

Lﬂt%:l_J-
e Various GOTO Statements and IF Statements

Here we will take a look at some examples of applications using GOTO anr:i | F statements.

Example 1: A program for determ'éng'the..g'reatest common measure aceording to Euclid's algorithm.

10 INPUT A.B Flow chart
20 L=A :
30 s=B

40 IF S<@ THEN 90
50 R=ABS(L-8)

6@ L=S

70 S=R

80 GOTO 40

90 PRINT A:B:L
100 END

R« |L=5]
LS
S<R

End




i
L

According to Euclid’s algorithm, the second block of data is subtracted from the first black of data. Then;,
that result (difference} is subtracted from the second block. Then, subtract that difference from the pre-
ceding result. This |s repeated unti| the difference becomes zero. When- ‘ah;s happens, the previous differ-
ence is the gréatest common measure. The greatest common measure: of 63 and 3('3 is shown below.

Variable

L | 63 | 36 | &7 9 18 [9] <«greatestcommen measure:; clain
o e e G e USRI TR TR
s TSR0 g g TR R ok bugal o Baal 4

. 'tweiy and the sammie Gpératlmﬂ
is perform@d repealﬁdiv HOQD}

The IF stﬁment on line 40 determmes whether S that is the dlﬁerenﬁe"after reptacemém is zero or not.

If zero, L reprmnts the greatest common measure, and ciata A ant? B and the{r greatesi commo measure
are drspiayed If m:;t zero, the difference is de’re;rmméd repeatedh,? *as dlrEC‘ted by the GDTO §tatemeﬂt
on line 80. !

T'he IF $tatement !s used to make decisions an which cammand fopeéra*mn? 15 to be perfer*med based on
the result of computation.

Also, the replacement operations on lines 50 to 70 deserve spetaht attention. Data A and B are lF‘IlTIa“V
assigned to, L and S and their difference is temporarily assigned to R. Then the difference between L and
$ is determined again with L and S replaced by S and R reSpeetluelv This process is repeated until a dif-
feranca af Zerg is Ubtamed

The reragloﬁshsps between L, S and R are shown below.

g by & 7 W
Imtial i . 63 36 0 _ Tl
Subtract (1st time) | . 63 36 27 R=ABS (L-8)
Substitute (1st time) 36 27 27 L= 5. 3=R
Subtract (2nd time) 36 27 9 R=ABS (L—S} : :
S el 2 D B RASOSSE JhiRe dnsmata2 0T OS BliEY
Subtract (3rd time) "= EIEe ' 27 ITOgonial @ rEsiicls THEARS *{L——S] ' ZioEl
Substitute (3rd time) . 9 A8 A8 _L=5,5=R .
Subtract {Bth time) r‘fJ 9 0 R = ABS (L-S)
Substitute (6th time) 19 %‘ 0 0 L=3.8=R.
Greatest common measure C2 I 3RASR 8¢

Note: |f th@ @I’d&?‘ is chan‘gﬂﬁ in the above process, the significance of the sub&tltuﬁbn ﬁpera‘{mns will

be IDST




Example 2: Makasa pmgﬁam io deterrming the Feast ccammtm mumpl@
20 |_,1 e P IE Ta I Ay (o) 2 BiEY B T e
30 M= A*I / pu,tAandB/
40 |F M=INT(M/B)XB THEN 70 ' B
50 I=1+1 s i : -
60 GOTO 30
70 PRINT A.B.M G e ot e . M —Ax1
. 80 END 0

f

TFS — M=INTIM/B)XB

multiplies the initial Value of A by one, two, three and 5o
on until the resuit ﬁf that multiplication becomes equal to
‘the  least mu tlphe of the vafue ‘of B as testeﬁ by an e
statement. . 3

The IF statement on line 40' comﬂares variable "M" with EW'T- (MIE"i !safunct@ncommaﬂd that:]

This axampie pragrar‘n f|r§t inputs data A d{“!d data 8 and": /

the numerical empr&ssmﬂ YINT (M/B)XB”. In other words, |  makas the result of (M/B) an integer
variable “M" is compared with the result of the numerical _ by removing the decimal portion.
expresmun “INT (M/B).XB" This method is the sgMe as! e VAR e ol =1
N*-INT(M/B)*B '
IF M=N THEN 70
However, the method used here saves lines and the amount of memaory.

Then, muh:phgr l is increased one by one and, uz;mg the-GOTO statement on line 60, is multiplied and
judged again.

The variables used here are A, B, M and 1. A and B are.the two data. Since M is a multiple of A, it is easier
to understand the value of M later.

Multiplier T is mcremented one by one to prmduce a new multnpie It is often used as a vaname w‘mch tE
mcremented upan each occurrence of iz}oplng

Example 3: Make a program to determma the scmare root accord ng tﬂ d:chotom\,s The program is’ as
7 ] sﬁm betow, ot :

10 VAC :
20 INPUT A

30 B=A

40 B=Bs2

50 G=C+B

60 IF G=H THEN 12@
70 H=G ©

80 E=GXG

90 IF A=E THEN 120
100 |F A>E.C=C+B
110 GOTO 40

120 PRINT G

130 END

/ Output G
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According to dichc‘:tamy, one halt of the valusiof data A ds first detefmined :and the square af the ‘one halfis

L

| [ =™
2% 5 1.251.375 1+1x3

I

3 A is input. This
data is used later in the comparison operations of the |F statements. Direct changes cannot be made. So
changes are made tay assignment to. B and B is changed.

The LF statement is tsed here to determine the approximate value at line 60.

The upper limit-of the computing digits is determined. Then G and H are used to determme the point at
which the hlghest hmit is reached and when the resutt is equal 10 the Qreweus re5ult the aperat;on is
terminated. ' !

The IF statement Emrllne 80 is the*sameas the IF statement in examp!e 2 If the s,quare FGGt Can be dWEdEd
the square of the result determined here and data A will be equal ‘and the result will be displayed. ; .
The IF statement on line 100 'tasts todeterming in which of the twm aqua Iy diwded parts of the result the
solution {ap;)rt}mmate Aralue L igs) T ™

The IF statements lin thas progi*am are useeﬁ d1fferent|y from before but t‘ne functmn Df each iF statement
is the same as before.” J
The pragram |t$elf is samewhat complncated 50 @ combmatron of If—' statementg |s requir,'

In this program, the "“VAC" command on line 10 is used to clear the memaory. Then ’data

The 1 F state—

shown below

- (A>E) A=E)y VHA<E)"
Hﬂwevw BASIC dues not provide for the use of three- branch IF statements 1nstead a combmatlon of dual
|F 'statements is used. ¥
The IF statements have different effects depending on wherg ‘fhey are used in a pmgram asin Example 1
and Example 2. | : ] - :
In Example 1, an_IF statement is usad at the begmnmg of thﬂ too;s 39 that it may cause a jump 10 END
prior to the execution of the operation.
I Exarnple i however operations are executed and then testing of the specified conﬁltian is periormed
These two methods show that, depending on the data, the IF statement can be entered at he beginni
a loop, as in Exampie 1, or at the end of an operation,as in Example 2. §

IFOH NEXT Statemen‘t Sig ok BT T ;. ;Q;,_-.
TheFGF{ NEXT staternent is used when the humber of occurrences of the same Ioop operfa'ttm I&&hnwn

e FOR- NEXT Stmment Function
The FOR- NEXT statement is cnmposed as shown below.

FOR -variable = 7 TO m STEP £

. initial value increment = variable or numeric expression
terminal value ¢ :
Flow chart
t+=n
>m
|+=1+£

-bgerétioﬁ command of numeric expression, etc.
NEXT variable
_45_
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Thisprogram lsshéﬂvmbe&gw CyhA"

This staterment commands the action specified between “FOR” and “NEXT" 1o bé repeatedly exécuted

\while @ variable changes fram 1 to m in increments of £. Control proceeds to the line next to NEXT

when thewvariable is changed: to 1. /
For example, the program below shows: hﬂw to execute @ gtven actJDn whlle \.ranﬁh!el mcm?ases fmm 1to

10 in incrementsof 2.
FGR I=1T0O 10 STEPZ

This STEP can b& omitied if the varfabia increases in increments of one.

EOR I=1TO 10 STEP 1 is the same as
FOR[=1TO 10
* The FOR-NEXT stateaft{éht only increases a variable in increments of a specified value and cannot de-
crease.it. I a_varfable |3 m b? decreased frum 10 m 'r then it must be written as a negatwe ﬂUFﬁbFH‘ as in
-'-”STEF’—%"' LEEE - :

ExmnPM1 h%keatﬁﬂe&f%s Ez E! Wﬁh#?mﬁ@ngﬁom?TQSU {TTfT*ﬁffh

=1 =1 i=1

10 VAC

20 FOR I=1 TO 50 STEP 1
30 A=A+1

49 B=B+I112
50 . C=SCHLT3 o o -

60 PRINT 1. A B. c

7@ NEXT 1

8@ END

ceealtall
S

This example can only be done usmg a FOR-NEXT staternent. The I@tals Eﬁf t, aﬂd zj 153 a[e'cl'is_'-.
played while variable 1 is increased from 1 to 50 in increments of one. =y
Namely, the operation specified between 7 L T " on line 20 and "NEXT .. ... _‘Qn"lmg T@ is Te-
peated 50 times as 1 is increased from T 16 50 in increments of 1. RS ARG

This example can be acmphshed using. an IF statement,

1@ VAC oy s e Y = SR TR
20 1=1 Y < £ | wiabibln B8
30 _.,A,q.] 08
49 B"B+l 1‘2

50 C=C+113 /

6@ PRINT 1|.A,B, C

70 1=1+1

80 IF 1=51;END

90 . GOTO 30

ln this manner, if we comparé the example usmg the FOR NEXT statement w1th the example usmg the IF
statement, the function of the FOR- NEXT statament wull be cleariy understaoci ' T _

In other words, the FOR-NEXT statement combmes the teﬁtmg functmns t}f an il sta’tement a‘nd @ GOTO
statement as'well as an |r‘icrement mg functmn '

20 I=1
70045h+1

80 IE 1=51;END
99 NEX1 '“$‘{90 GoTo 30’ "~ "

In th is manner, the FOR- NEXT stalement has ba‘zh an mcrementmg and tesi:mg functmrt, so |t Ls a v&ry
flexible and convenient command when the number of occurrences of a leop operation is kncawn

20 FOR 1=1 TO 50 STEP 159{



e B as i T s

Exar_npl_e 2:-Make a program to produce a:table of sine functions from 0 to 1 in increments of 0:01,

This progf’arﬁis shown below, .. " iy \..
mer @ MODE: @i v 51 vy

20 FOR 1=0 TO 1 STEP Q. @)1

30 PRINT SIN | [ rew L
40 NEXT | rﬂ;ﬂﬂﬁr? e
5@ END i |
- Qutput [
fa SN !
[ 01
e |

This example determines the sine functions from 0 to 1 in increments of 0.01. The FOR-NEXT statement
increments can be made using 0.01 increments. This incrementation can be accomplished because this
equipment’s internal computation, systemn uses a decamal system., S N j can bé obtained and input using the
statement on line 30.
“MODE 4" of line 10 is to specify “degree’” for the unit of angle. “MODE 5 and MODE 6 specify
“radian"’ and gradlent respactively.

® Various Loops
Example : - Determine the #ith number in a Fibonaccai series.

A Fibenacci series is a series of integers in which each integer is equal to the stm eff‘the two pm-cedmg
integers. In other words, the sum of the first and second numbers is equal te the third r‘iurTFBéf thesum of
the second and third Aumbers is equal to the fourth number, etc. A

Bkt By dund o B T80 38
‘w.,__.r"\___f“-.__p-"-u__./\,_,-f‘x._,-"-q_.-’-. .-‘“-»-.._../
o+ T+¥, T2 2+3

This program is shOWn below.
10 A=0:B=1 ) '

.20 INPUT. N hocansaie T
POl | = O W o ol e
4@ C=A+B SeEMEECA sy :
50 A=B
60 B=C
7@ NEXT 1
80 PRINT C
9@ END

AL

w0 Py

H

Variable A, B and C represent the variables in the series. A is the val lue of the précedmg number B |s the
valtle of the next number and C'is the’ total [the number foiiewmg B,

Alse, an initial value of O i3 Gssigned 16’ A and an initial value of 1 1s. a%tgned 1o B. Then the operation is
started at the third position,.

The FOR-NEXT statement starts 1he Loep bmmmng at 3 and contmues it up to the desxred pemt {Nth
value} The initial value of the FOR-NEXT statement does not necessarlly start from 1.

The substitution operations on lines 40 to 60" #equ:re spec;al attentnon The sequence cannot be changed.
Once the sum of A and B are input into C, then B is input.into A, then C is.input mto B.

Unless this sequence is followed, substitution cannot be performﬁd mr,recﬂy _ TX:=

The manner in which this FOR-NEXT statement is used differs from the prewous examp!e Therefare
vanaijle N :s use& because the ter‘r‘ni‘nar value FS changed b‘asai Uﬁ Ia‘cer mrputs : '

__4_7?




This.example. cﬂﬂ&§:Mmpilsheﬂ uysing an | F-statement. A sam;;fa@r@gram using an |F statergentds shiaih

be#@w -
- 100 ﬁ’“@hﬂ*ﬁﬂﬂ Jﬁa'-ﬁ. stz | g
: dethart 'm PRI viu 2eiomem bebriagxe i bne eeitoinen
3 3@r C&E:ﬁ:‘l'ﬁ’* 4

.'l ‘ ._:-. = (£ A '.':- .' -
80 IF 15N: /1=1+1:GOTO 30 sl
?@ PWI‘W [ (0)8=(1JA=E

: -1 :E‘E ‘:“ .
In this gﬁf@r&"ﬁ‘% 3@\& |F statement on line 6{'5 mcremerlm vanable 1 vﬁthlle effectmg ﬁ‘né;fum:unn ofa GOTG
stmemaﬁt }mtiai alues are set usmga&nmwmé;mmamm =)
I Ly -:-.il\j _-Jmf?](]“fﬂ._;'.—‘\' .;—{{_,r.-.:'_-. -

® mﬁ]‘g REHI 0
FGF{ NE XT I@m’l‘&aﬁ%i' seié 10 mead up f:}4 iev&ls This embedding is called “nesting”".

r}f 4. Ievels of nﬁﬁtmg
One F{)R NEXT stamment is input wnhm
ahmhw FOR-NE T ‘statement as shown:

aaparnsm babnsdxd

Also, th@ ﬂaﬁ’ ng h‘?&é be tﬁfﬁl&"m%ﬁwn MVE mth the iocps cgmpletety within one another. %Jﬁi?ﬁmg
FOH-MEKT Famx;éaaﬁat be uma with a :mrtr@mwf tmwﬂp failfmg uutsrﬁaw,mmfgilawngemmple of

~FOR 1=1'TOB STEP 1. /=
'—F,D_P J=2T0 20 STEP-‘-!,_-__ 5=

........................




4-5-2 Arrays

For arrays, one-dimensional arrays are used with letters attached such as?Adi), B(f)étc. Since these arrays
are used both with the normal 26 memories and with expanded memories, pay atteftion to the i‘ollowmg
array arrangement, ;

A=A(Q)

B=A(1)=B(0©)
C=A(2)=B(1)=C(0)

D= A{3}===B(2)~—C{1]=D(B) :
E=A{4}=B(3)=C{2]=D( 1)=E(0)

Y= A(24)*-5(23;*0(22)-—-----'—_—-‘-_---_--;_-.-,---—="Yta1

G i A(25)“'B{24}-— =il i e —Y{'”*"'Z(@}
[ AL28)=B(25)= oY (2)=2( 1)

A(27}=B{ 26}= e e e O e """"=Y13)$2(2)
Expanded memories : | Tx3l

A2 F=B(DPOIE it #{197)-2(196)

When arrays are’ 4sad in " this manner, “since the same memory r'nay be used dependrng on the array
argument, avoid using the same memory in the same program. <

(Example: U0 o il 1 riri. st
‘Can be used at the'same time ... A,B, C! F{@},SF{Q'} ol A
Cannot be used at the same time ....... FiG A!B}, AlB)

Perform memory expansion correctly according to the size of the arrays



Example 1: 'Make a3 program to display the value of [ in a one dimensionst array) Ati ) as it.changes from
Flow chart

0109,

This program |5 shown below.

1@ FOR N=0@ TO 9
20 ACN)Y=N g
30 NEXT N
40 FOR N=@ TO 9
50 PRINT ACN).

60 NEXT N

70 END

The FOR-NEXT statements.on lines 10 to 30 have been -
explained previously. Howaver, A(N) is used on line 20 and
a'value of N'is assigned. Also, the FOR* NEXT statement on '
lings 40 0 60 in a similar manner, display the value of the

array contents using the PRINT statement on line 60

NN

In this fnanner, the array stores data as separate variables simply by changing the elements without changing
the names of the variables. 50, this is a convenignt function when used with the FOR-NEXT statement"’

Examplaz Make & program Lo display {hﬁ difference between the average score ancd the mdw:dual scores

by mputtm% the tes‘t scofes of 5[} studentq_

10 A=0

20 FOR 1=1 TO 50
30 INPUT ZC(1)

40 A=A+ZC1)

50 NEXT 1

60 N=A~/50

70 PRINT N~ iy
80 FOR I1=1 To 5@
90 PRIHT ZCI)-N
100 NEXT

11@ END

For this program, the scores are’ipput on-line 30 using
array Z(I)..
Sum total is obtained using line 40, An array is used for
score input (separated). Then, the average score is calcu-
lated and the difference between the stored data fscores)
and the average score is obtained and displayed.
In this manner, if an array is used' to make a program
wher many data are input, the data can be input simply
uamg ‘@ short program. - '
If an array is not used, it will be as fG”Dw&.

ZMl«——A

Z2ile——H B

Z@le—— G

and the input statement willbe  *
I NPUT A r B ( c i 'l_ l\_:-'._% 'U_..e.t'n'.-. ] -. R
and the separation of the data will require a lot of time.

E Start 1

TN

[Aa=a+zm]

In the case af thls pmgr&m smeae ‘the arrays Z(E} to Z[BO) are used iti is, necessary to expand the ‘memories

o o ol
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4-5-3 Input/Output Commands

This chapter comprehensively explaing the input/output comimrands used with this equipment.

® Input Commands

An input command is a command used to input data during program exewtmn and uses, the |NFUT state-
ment and KEY functions. 3 ia

@ INPUT Statement

The INPUT Statement is used to manually input data into the variables during pmgram executmn when
“7" is displayed durmg awaiting input condition.

The INPUT statement is composed of

INPUT ["charat:ter strlng"] variable, ["characteli strmg"] varlabie : - : LIS :
These character string, can be omitted but once they are input, the charac‘t;ar strmg is dt piavpd before the

awaiting input condition. 1t can be made into a message. Yarjables are numerical varlables, character varia-
bies and exclusive character variable ($), and input data are assigned.

; E'xar-ﬁpi.e: .

When. . A MBET. Ao sisiovs brith I re Rl 2 G b o B et
When INPUT “"A="", A bl D8 fisBaos doot

The process will proceed to the nextstep by inputting data and prESs.mg the@ Key durlng the awa|ting
input condition using the INPUT statement.

' Example : Add a message to the INPUT statement for the pmgram for determmmg tina sum Ei#fference

product and quotient of 2 variables:

This DTGgram is shown below.
10 INPUT “A="",A.,"B="
20 S=A+B
30 D=A-B
40 P=AXB :
.50 Q=AsB ot begl) el yemE A Tk e oz
6@ PRINT S.D.P.Q oG5 GuRaNe Sl 0
7@ END

Program execution is shown below.

Operation:

RUN@ES A=7
459 B=7

238 68
22
e N0
. 1.956521739 .

“In this manner, the character strings which are written in the INPUT statemént are displayed as m@sages
and key input is easier.

—-51-—



For this INPUT statement, if character data is input for the numerical variables, an error will oceour. If the
erroris cancelled usmg the m Key, 2" will be displayed again and return to awaiting input condition.:

Alsg, the input for the num&rs{:al varisbie can be mp,ut asa numerical expression.

As a result of an INPUT s!:atemem 8" 72 will be dasptaved and an ,rnput awalt cancjltmn Wl“ Dccur At this
time, if data is input and the @ Kﬁv is pressed m‘ﬁgr’am %x%cu \ 01 : f
Furthermore, when in an input await condition, even if the [ Key is pﬁﬁsﬂd themnﬂltfm wm not be
released. Therefore, when you want to stop the program along the way, press @ 2 g 5oz d L

* Data which aan be input using an INPUT statement includes numerlcai valuea or the rewhs Iarxm.fers} of

numerical eﬁpresmm (ﬁ:;r nu mencai vanablas) and c:haracfer strmgs ifer character varfable%}
In the case of INPUT A~ '
Nurrrertﬁaivﬂiﬁ..........123@“%ﬂ 123 B
Resultofa ﬁuﬂmﬁcal EXPIESSION & s sassswss 143 2508 A= 350
In the case of INPUT B$

oo 21, (ABC B8 =48 i . -
: "789@@>B$=789" Rt
Furthermore, other numerical variables can also be used as inpu'[ for numerical uaﬁabie‘g
in the c:as&mf IWTA {make X = 987654) s s 5

Variable vuuswe - wXEB—>AS=X
SKEV FidEioRRIRIBIOte: 2015 o) F9B7664 - Wi e
This functien reads ane e:haraﬁter for each key which has béer pressed during prﬂgram execution)
This function, unlike the INPUT statement, cannot be accomplished during the awaiting input condition.

The program progresses as scheduled, so if there !s no key mpu‘e nothmg er happen g
The KEY function is composed ‘as shown Below. | ead wun HEl T

Character variable = KEY
Thea aharacter read by the KEY: functionis asstgnm to the: demgnated character variable.

Example: Bac oo s
10 AS$=KEY:IF A$=" " ‘THEN 1@
20 IF A$="A" THEN 100
30 IF A$="B” THEN 200
40 |IF A$="C" THEN 300
50 GOTO 10 Lalis

aaes |

This progsam is @ntv ft:n' dai‘a input and separatlon portion, using the KEY functfnn on Ime 10 it testd’ o
see if the character data read was keyed in using the next IF statement. '

Even if the @K@,f is Nt pressed this KEY function is capable of reatfmg ‘onhly the fu‘st key*mput

However; it does not stop like the INPUT statement. So, by combining with the next | F statement, it be-
comes an awaiting input. condmm

Also, lines 20 to 40 ‘compare the @oﬁtents n the tﬂ@ﬁ'nharaﬁter var;ables and datarmlnﬂs ‘(he 1ump de.s’{mar
tions, In this manner, the KJ’.EY ftmctmn can only Fﬁﬂﬁ. ’s,he charactta{ of one key =

® Qutput Commands

In the output command, there is a PRINT statement to display calculation results.
® PRINT Statement s g

A PRINT statement is c:;mpc:sed ﬂs,shown bﬁlﬂw

PRIHT ‘Output control fum:tmn Numarlml expressmn >
* CSR | ] Character expression | J:( ~-cccccccv

{1 either one of the enclosed contents can be used:;
[ ]-enaiesed contents can be omitted.

=89~



O e ——— . e il e o T

This! PRINT 'statement displays the value Qf the, numerical. expression. or the numencai variable and dis-
plays the character strings enclosed-with /. .or character variable contents.

Example: G i s iy birta it
10 4NPUT “A=",A.'B=".,B

20. . C=INT. CAsB) .

30 D=A-BXC - GBS

40 PRINT C‘f°fﬁf:D

50 GOTO 10 e _
This program computes the remamdu as in the quoﬂem and remainder when A i3 dwadpd by B
The valyes of the variables are displayed in the manner as on line 40,

The items enclo;ed by~ Tare displayed as th& oharac,te,rs ‘themselves.. : - i .
Furthermore, the manper. in. wimh the and “are d:sptayed between the vanables and character
stringsis: dlfferent |

Inthe case of ™ ;" the mexi data is displayed following the previousidispiay:

i

In the case of "', the next data is dfsplayed after the previous mmiav is cleared onge.
Te continue the dlsplay in the case of “ , "', press the [ Key,

® Qutput Control Functions u ad &
Output control functions designate the Imcatron of the output

® CSR Function L= AR 8

This is a control function which is used in a PRINT -statement. }t d&aStgnates the tocatlcm of thaoutput on
the display {12 positions) using the PRINT statement.

The format of the CSR function is shown bei{}w

PRINT CSR numerical expression (The decimal portion of the numerical expression is cut off and
the valueis 0 to 11.) '

It ‘ses the value of ‘the numerical ‘expression to determine at which uniti from the feft of the display to

begin to output the data.
Furthermore, the method for counting the units on the display is shown below.

RUN | ¢ .
DDDDDDDDDDDD S oA
0 128 4 56 8 " .
Example: ;
10 INPUT )(
20 PRINT X:CSR. 5 XTZ
30 GOTO 10 - i

This program obtains the square of data already input and dlsplays the r‘esult as We“ as the data The
CSR function is used in the PRINT statement on line 20,

The initial data “'X"" is displayéd as is from the left side and the next “X 12" is dlSDlﬂ‘/Eﬁf fm’m the fifth
position from the left using the CSR function. :

The pragram, when executed, will, be @s shown. below

Operation:
RUNBE | 7

7@ | 7 49
A5 45 2025
852 @ 852 725904

-53-
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4-5-4 Character Functions . el A S B R Y B0 SRS R PR

Character funct:oﬂs are related to chararter variables (A$ BS, $ etc . The handling method for these
is different because they are used to input characters instead of numeric values. Therefore, these char-
‘acter’ functions determine: ‘the size of the maractE,f variables, e*ctract some ci‘iéracters from charactéf strmgs
nreharac’fer var!ahieszaﬁd tf‘ansfs}rm numiber in character variables to numerical values! V& °

e LEN and MlD

A LEN functmn is 8, command to count the number of characters in a character variable-The: szza“{;ftha
: _nab&e e,an thus beknamﬂ pieried auitia e ke : ;

he / iert i,sa'alcpnvamer}z means of rpsawmg
output spdte for charac‘ter vaﬂab!es or fc&r cflwdmg t,hem when the size is not fixed,

Exampls ' ' : : i i {3y
1{3 A$_ 3'123” 7 TR s e : A 3
20 B$="456"
3@ C$—A$+&$ ' ‘T-algmexs
40 D=LEN(C$) > OF
5@ PRINT D
- 6@ END S 93T oRt

Th;s program chspiavs the SIze {number Gf characters) of the character vaF‘i'abfe by !
ables rﬂ.ﬁi and E$

known using that result, the LEN functjon is used to determme the s;ze of that addjtmn- '
Only ¢haracter variables can be used for Ih& LEN fungtmn

[The: i*c;rmat c:f the'! Ml@ ’Function is'shown be‘law 2Naitic
) MID {m{ injj my m; numen(,at expresgson}

It extracts the n character portlbn from the mtﬁ charac‘ter e cha

‘Character varigblelf§y 10 soq Susatie fe g ke . i
If 71 is omittéd. all the characters after the mth character will be extracted. =
Furthermrar : the def::tmai is eut off fur both mand n, and the;r valum are 1 to 30 And mmust;_be smailer

plus ‘I an error wm OCCuUr.

Example, when $ = ”ABCDEFGHIJ” . qaTE 681 OT 8§
To extract four characters from the third character on > MID {3.4) . CE‘EF?' &
To extract two charasters from the first character on = MID (1.2} . . . AB

To extrac’t ail c-haracters frﬁrﬂ the fifth character on = MID (5} . . EFGHIJ

Example.
19' = N?UT . T 341
20 N= LEN($)/2 :
30 XS'H] D('I N): Y$"‘HID(N+1 - =
49 PRINT X$. Y$
5@ END Lt

This pmgram divides the input character strings.in, two using the LEN functron and the MID functmn
and displays. e
This determines the size of the exclusive character varlab!e $ oh Ilne 20. Those haiveg are assigned (o]
N and the first half and the second half are divided using the MID function.

In this manner, when the size of the input character siring is not fixed, the hﬂives or thirds cannot be
extracted, so the size is determined using the LEN function. |

Furthermore, in this case, the character string that can be input into $ is limited to 30 characters

However, since the number of characters in X$ and ¥$ is hmmed: to 7 characters the number of char-
acters input into $ is limited to 14 characters. 55 :

£ o] ey gy -.:_.-_E:‘,,_-.-
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= Subroutine Fundamental Programs
Here we will explain how to arrange the sibroutines Using actual programiexamples) 600 mo

Example 1: Make a program to determine the surface area and volUrie 6f 4 regular tetrahedron’ ia Which
S eae e rthedlengthe of the sides s Ay icemputed down 1o three decimal plaﬁes Provtded that a round-
ing program has beenincorporated into'a subroutines: e L

: 25 2 Main routines:

12 i s | J:.TzAxA ; ¥ =SGNX .

; Z—IXi%10%+05
1@ INPUT A

'y Subroutine ;-

>l'.’

X« INT Z/10 kY

20 X=SQR 3XAXA

3@ GOSUB 10@@ / Surfaceareadlsplay /
40 PRINT X ST

5@ X=SQR 2/ 12%A%AXA

cvmmaty
s

60 GOSUB 1000 i ,'“*A”“A
70 PRINT. X
.- 80 END . | N o [Roonams |
1000 XESGN X oir cvocios oo / -
1010 Z=ABS XX1013+0.5 ' Volume dispiay ff
1020 X=INT Z/1013%Y *
1030 RETURN (& )

The main routine for computing the surface area and voluma of the regular tetrahedrgn can he eas;ly
understood; as it is similar to the programs considered previously.

The difference is the rounding program included in the main routine as a a subroutine from'line 1000 on,
This subroutine has the-function of computing the surface area and volume, as determined on lines 20
and 50, down to three decimal places by rounding.

The subroutine can be used as many Limes as desired.
Et is used twice in ‘EhIS program, ﬂrst for roundmg Ihe \;aiue -:31 the surface ared and second Tor raundmg
the value of the volume.
If a subroutine is not used and only a main routine 15 used as in [hta past ’fhe proqram W|E1 be Ionger as
shown below, _
1@ INPUT A ! ﬁ
QIRHBOR: K AKA 110 110 2l noinssraxe fashemin o) nokasiaxs ot
4® Z=ABS x*1@‘|‘3+® B nos 8l
5@ X=INT Z/1013XY"
6@ PRINT X =
7@ X=SQR 2712%XAXAXA
80 Y=SGN X
90 Z=ABS XX1013+40.5
1@@ X=INT Z71013%XY
110 PR]HT X
120 END
This program and the program using the subroutine described above perform the same processing (opera-
tions) but the program using the subroutine is shorter and simpler.
In other words, the subroutine is used to simplify the program by eliminating repetitive operations.
* In this example, since the rounding program is incorporated into a subroutine, “PRI NT X" is not in-
cluded in the subroutine. Actually, in this program, lines 30 to 60 and lines 80 to 110 are the same and
this partion is incorporated into a subroutine.




This subroutine is alse a part of the main routineg; g0 it-is not incorporated 'within: the main routine but
is incorporated after the end (“END") and must be ended with a RETURN staterment. If jt is incorpo-
rated along the way in the main routine, it will be read as ‘the main routine and pr@cessed repeated!s;,
thereby causmg an error upon execution of the RETURN statement.

Therefore, asin this example, the submutme area must be separated by startirig it at hne 1000 or 50*00

The subroutine is similar to the GOTO command (GOTO statemnt} and is considered a jump command
but differs in that a RETURN statement is aJWays attached sa:; that it returns 1o.the GOSUB statement after
completion.

Example 2: Make a gragmm ‘{m det&rmﬁﬁe ‘the surface area ﬁﬂd volume of a regular tetrahedron and a
regular octahedron in which the length of sides is A, computed down to four decimal places.
Provided that the main “foutine ‘and the ‘subroutine for ‘determining the area and volume
are mmmura:tﬁd into PO and the rounding subroutine is incorporated into Pl

B = ) PO m

i < Tl NZE. Flow chart

(5 \Surfaceasa/ | Volume f Binciig

( Start ) ( ,5ta'rt ; : Start
e | KWJAIA _Hm—ﬂmmm_l [V=son x

Z+= IXI%10°405
X INT ZN10'®Y

Regular octahedron

PO 1@ INPUT A
20 N=1

30 GOSUB 1000
40 M=12 ‘
50 GOSUB 2000

B0 NTee e iz
70 .GOQ&B 1%@ :
80 M=3

g@ GﬂSﬁB’ 2@@@ i ” Cbmrpute surface area

'10@ END
100@ X=NXSQR S*A*A

) 1@1@ G@SUB #1 ” ‘Compuite voluma’

1020 RETURN
2000 X=SQR 2m*A*A*A *
2010 GOSUB #1

2020 RETURN

P1 10 Y=SGN X
20 Z=ABS XX1014+0.5
30 X=INT Z/1014%XY
40 PRINT X
5@ RETURN

Three subroutines are used in this program: two common portions fozr .CQI'HDUIH'IQ sur’Face areas and val-
umes; and a rounding program.

Using this method, commenly used computational operations can be incorporated intp: & subroutine for
repetitive execution just by changing the values of N and M. In this manaer, iT coramen portions are in-
corporated into subroutines, memory can be saved and contents and gomputation method can be under-
stood more easily. ~

Therefore, on lines 1010 and 2010 of this program, a subroutine is"l'f:aﬁ'e’:d" out from a subfoutine. This
method is called “nesting." It calls out a subroutine from a subroutine ‘S'_’ar_hiijar to calling out & subrou-
tine from a main routine. J T3 E=X

This nesting can be performed up 1o 8 levels (8 times), so any nesting bayaﬂd that causes an arror

In other words, it goes from the main routine to the first level subroutine. Then that submutme acts
as the main routine and the next (second level) subroutine is called out, Even, at thls time the 'BETURN
statement on which the subroutine is based must be written at the end of each subroutine without fail.
Similar* to ‘the roundmg subroutine, ‘this subroutine ‘can 'be incorporated into another programarea (in
this case, P1). This method is convenient because it can be ‘used as @ subroutine in common thh %nother
program (a program written in another program area]l
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Generai funmmm mi:iude tTIgDnGmETNC funcﬂons aur:h as sine, c@sme and tangent and butiHﬂ ftgmugn&
These, functions .are. formatted, by, mmmmg ‘alphabetic characters. on, the, keyboard. They canalso be
entered with the “one- -key command'* using a single key and can be,ﬁsad a$ easily. as Qpﬁrm@gg{&mm; {
electronic calculator. |

G&pe.ral fuac;mna may be, us@@d;-manugllwa{

S s'qf:?ﬁx.:i

Trigonometric p ' ] sin3o sINA - SINTN4s) ON
RN e R cos x cos 3.1’ “cos 17 ¢os i3l
tanx TAN X TANTO TANF %ﬂsﬂﬁm ijf=
e 7 B (. B : ¢
Inverse sin™! x ASN. X HauTIA h@&&ﬁ}& ﬁgw Pr ﬁs&ﬁ Ig-r'ﬂ it
triggnometric - S ey, ey o
fuggggf'ln ; cos™! X ACS x WAUTHS: Wﬁ&%ﬂ &W—N’I‘Lg.
wmet'x L ATNX WAUTI7 tATNSS DATIN VT AT (@+05)) |
soatis oBEOUL T AL A EEUEO L TUSHT POl
Square root VX SQRx Ay THH SORESSARA ”‘Wﬁ* Bot
: : AT 1 rr13,kqu|‘7
'-cmﬁmanﬂ 1o caH out e s savewwot
i :mmmwﬁatatueh 3 W= ]
a3
- S PO,
st i v |
2 asEaty i g SO TOn TR IS TR . ; ¥ mﬁwmrj
fogarithm 308 1 X LOG X wg u,s LGGR L{)G ‘*3%-;:.-;;-
e INT X INTX , _ INT347.457 INTV INT(@+0) :
(Maximum integer SR srsirals (e Same BG0IE By 1 W T |
not exceeding X) T T Wl Rglr ) @T”ﬁ":i
. |
2 |
+i~FRACX: o | FRACX  FRAC7354 FRACN FRAC (H#B)
ABS X ABS-943 ABSL ABS(KWP)
SGN X SGN 79 SGNE SGN (P-0)
| |
; RND (X, ) RND (123.456,2) RND (A, C)
RND (F+E, G-5)
: ?m&@orq numbcef genﬁ:zﬂnw 4 B
| Uniform random number A
I gén"é’rrtionmﬁmﬁaﬂge BN RAN # RAN # F: =
oc:;z_cf;n, :
Unwfigf , B i 5 MODE 4 .One right angle =
r aasure e .
"o dRK MODE 5 .Gmmhf,
MODE 6
£ % aﬂd Y are (,onstants vaﬂables or numgrlcal exgres.smns . r Sok A R e o e




Since these functions are built in tiey can beused in-a program atonce.  2H0iEsoiloeas notal LAk
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4-5-7 Option Specifications
= Cassette magnetic tape

in order to record programs or data stored m ;hls umt ona aassett& tap}e use the FA—E cassette nmaﬁace
and an ordinary tape recorder. If the tape recorder has a remote terminal, remote control can be con-

veniently performed from the FX-700P through the FA-3.

For‘tape recorder ‘connection procedures and’ detailed operating ;Jrocedures re‘fer 10 the FA 3 operation
manual,

® Program recording
Format: SAVE [“filename”] ﬁttem in brackets may be omltted )

The filename may be composed using 8 characters or fess ericlosed by qufatanon mark;» and may contain
alphabetical letters/numbers/symbols.

Example s 85 0OT05
NO PR G srr- 1o e 20D Bt bRs-ROR Seer iRt s o SsE
This command starts the tape recorder in the RECORD position. .
Operation:
SAVE [“filename’”] @8
A SAVE command can only be used manually,
2 Program callout

Format: LOAD [“filename"] (Item in brackets may be omitted. ) )
Th|s mmmand starts the tape recorder in the PLAYBACK position. b )
Operation: LOAD Lifiteramed @ obner 7
Dispiéy dur{r;_g p-f«lc,-gram load. ; Ut AT PF FIBE

Prugral:hI ile fllename

Even if a program has already been written 'in ‘the designated program area prior to aaﬂnut, he former

program will be erased starting with the initial line number of the program to be loaded and the new Joad

will be madfe corfectly _ ! d .

® Recording of all programs
Format: SAVE A [“filename”] "~ (Item in brackets may be omitted.) =

This command simultaneously records all of the programs which are written- in a!l pmgram areas from P@-

through P9.

The operation method is similar to the SAVE command and the tape recorder ES started m the RECORD

position. iIX3%3 OF

Operation:
SAVE A ["filename"]
® Callout of a!l programs
Y S S imat. LOAD A {;;f:i-i;zhéﬁil'e”:j“ {ltem in brackets rnay be t::-m:ttad l

This command simultaneously calls out the programs of all the program areas which were reaorded using
the SAVE A command. The operation is similar to the LOAD command and the tape recorder is started in
the PLAYBACK position.

Operation: LOAD A . [“filename”] B8

Display during program load AF:FX~-700P

| i fil
88 All files ilename




Even if programsare already written in pmgram areas prior to callout, the former pro@mms ‘will 'bé cleared

FBrrﬁa' PUT [”ﬁlename"] varlﬂb‘%e? { varfabie 2] %1téms m brac:ke’tsﬂ‘i :_ bearfﬂtted]

'Exmpie PUT “PB” A ... s e
N
: FUT "DT"’$ A Z{‘Iﬂ]
: wﬁan remnimg the data in the exclusive character varratl e $ erte $ f|r5‘t s
This. mmman;:i can be used etthef manualw or. b,‘&’ W 'ﬁ:mg itir ¥ pragram

W? ["‘Iﬂiename ] \tarlabie‘l [pvarlah eﬁl @ e e |

Wh%n mﬁmm_mg by writing ;; in the' pr@gram wﬁ‘mf fhe PUT enrﬁmand alang w‘th;‘the IIN?J numbar and
art the written pDrogram. - 323547

* Data callout p: PO 2 ST PRI 33

; mea' ’GET {"f:iemame I vaﬁab]e ‘i f vanaibie?i tttems in bra::kets may be Gmfm }

This command can be used both manualh@ ane.i by wntmg itina pmgram
! Fer mmwduwmﬁwm@ mmrxﬂer inathe: PLAYBAC#( wﬂsﬁmn and operate as follows.

Sora j'i@n mum is $m1|kar to prﬂgram lmaﬁ

- Prmter | : | T3V ROA 8y <
An exciuswe mini printer can be connected io the FX- ?ODP By cﬁmmctmg this printer, pre@
data can be extracted. Also, the output nf cazcurauoh results durmg exacmmﬁ can be' mﬁted :aut

SR -5y @ﬂr LiST""A

After printout is t:ompiete be sure to pm&s - and release the PRT mode.
Also, to print calculation results or operation contents, printout can be performed automatically by writing
“"MODE 7" and *MODE 8" in the program.
Example: 1
10©@ MODE 7
110 PRINT A
120 MODE 8

When “MODE 7 is written in the program, be sure to write “MQODE 8" prior to program termination and
‘release the PRT mode.
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OResult |snnd® te er.masiﬁ%mwnv [“emensli}'] TU9

s basin® Naﬁeﬁigm‘!ﬂd line Mfﬁﬂ@ﬁ?@ﬁj o §.CEE

Mathematical error

the desit ﬁé"té%*r ﬁé”“
ﬂumber error GOTO statement or GOSUB e 001G NS W Srit 11614

statement

-y a
® For a command function that Fucling efall

| ® Correct th
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L Tl e AT 3
Loldotol 2 888Ego e 1
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Variable error @ Attempt was made 1:-:3 t& . for a numerical var
6 1 | same memory for'a AU ,d:a ehm&ww?%?ﬂa% *
i y%’t leandﬁ cpzw1 , T )
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Fivw 35 STHw  MBIpoiq 8 il SU 1O

THINEROY) P

Ao hebanos) neeY §
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levels wﬁhm required levels ;
IFOH NEXT ?qapsgmﬁeeﬂ &= omitied | it
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grad;ent 6).

VAL {character
variable)

P el
i i e =:,;...-;J A

varmbiﬁ 1:0 a numen&al vaiue P. 56

Records only the pmgramrm;he
SAVE [“filename”] currently designated program area on
tape. Rl !?.53

ol

e Calls out the program from the ‘té’pe
LOAD [“filename"] and loads it to the currently
0<v designated program area. 'P.63

______

o ’" Records the programs in ‘all program
o1 ‘S’IQME‘A f’ ﬂ%anama } areas on' tabeiat ‘l:ha same ttm&» F.LGG

TR W D e ?" 2 e e L o, 4
: . Ca!ls out ail programs from tf,]e ta@e
L.W AU Ol LOAD A [Mfilename”] ‘| and loads them 1o tﬁé‘rés’&& ve

SREEET areas; . program.areas’ ||V 120 HEU P.63

\GET [“filename”] variable | Calls out the data from the, tape and

d e I Varisb | loads it the variable. P. 64
LK Checks 1o confirm ?thét fhe ptagrams
'VER ["filename"] or data have been recorded on the
' tape properly. 2Gaie Yo tsd PN‘"

s immﬁfencmﬁad in [ } may be ami‘tted Either one of the items enclosed in 1 } m@mﬁ -
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i l Fummnn dmn cap‘amw

: iType ok

F){ ?GOP

- Fundﬂﬂenml caleulaﬁun functmnr

ﬂeg‘atwe numbers, exponentials, pareniheticaé acidmen mbtractaon muittpllcatlon and dmsmn {\mth
pru}rlty sequence Judgement funcuOn {true algebraic Ioglc)} ; -

l Bmlt«m functmns

Trigonometric/inverse trlgc}nometrm functions tangular units — degre%/rad:anfgradlen‘t} Iagar;thnmi
*"expﬂnentrai funetions, square’ Toot, powers, conversion to mteger deletion of integer portion, - Mte
: va{ue, symbolization, demgna'ﬂon uf number of effective pOSi‘iIOﬂS ‘designation of number of decin
; pﬁm tlons random numbers, T

'“Tﬁnx mmxymnx o * "ixr<14409¢8wnm 1600gra) 10th digit 1
= B B sl et
x>0 O
X=1 s o)
[CardEaiB'] CADE) AD.) (S

x>0 | e

lCnmmands e ¢
INPUT, PBINT GGTE} FOH NEXT -THEN GOSUB, FEETURN STOP, END, RUN LIST ’
M@DE ESET VAC, CLEAH CLEAF{A DEFM, SAVE SAVE A, LOAD, LDADA F’UT GETﬁmm

.l Program fun!mons

'KEY, CSR, LEN, MID, VAL - e e | R
- Calculation range = EEP | i
:t1 X 10'”’(3 9 999999999 X 1G@and 0'(internal calculation uaes 12 mantissa gzumtmns) L iy
. Stered svstem _' 87 W0 21D | elduirer [omesnaii®”] THH] § o o5 |
= Program language . e
| SEABIES Sitgec: __ MO L Ly iy
:uunmbamfsteps ] il .
Maxtmum 1 56&5% ot e - o . - o i S
& ngram BaPMIfV oyl hasmia e oo A Yo e ekt i rhv-aed AR Hesoda e 3

Maximum 10 programs (PO thmugh Pa)

. ‘Number of memories
26 to maximum 222 memories and exclusive character variable ($)

= Number of stacks
Subroutine — 8 levels
FOR-NEXT loop — 4 levels
Numerical value — 6 levels
Calculation elements — 12 levels

® Display system and contents
10 mantissa positions (including minus sign) or 8 mantissa positions (7 positions for negative number) and
2 exponential positions. Also, display of respective conditions such as EXT, (8], (£}, RUN, WRT, DEG,
RAD,GRA, TR,PRT,STOP




= Disﬁlav elelﬂmh
124 pﬂs:tmn d-:}t matrix dl§pla? {liquid m‘vs%al}
= Main com
_ C; MGS'_(VLSI am;i mhars
~ 2lithium batteries (CR2032)

- Pm mmmpﬁon
. Mammumﬂﬁ’zw iz
- = Battery life :
: Mam’f‘rame only — approximately 300 haum tc;ammuwause)
~ ® Auto power-off =
Power is turned off autﬂmatzcaliy aparﬂxmw ?’m es after last operation.
L Amhlent mmm range .
0Coa0’C (B2°Fto 108°F) - 0
= Dimensions e
9.8H x 165W x 71mmD (3/8"H x 6-1/2"W x 2:3/4"D)
= Weight E ; :
118 (4.2 0z) miud’ing batteries

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

This equipment generates and uses radio frequency energy and if not installed and used properly, that is, in
strict accordance with the manufacturer's instructions, may cause interference to radio and television
reception. It has been type tested and found to comply with the limits for a Class B computing device in
accordance with the sﬁemftcailcms in Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonable protection agamst such interference in a residential installation. However, there is no guarantee
that mterferenee will not occur in a partlcular nres{afl&tton If this equ:pment dges cause interference to
radio or television reception, which can be cf-etermmed by turning the equuﬂment off and on, the user is
encouraged 1o try to correct the interference by one or more of the following measures:
... reorignt the receiving antenna
. relocate the computer with respect to the receiver
+ .. move the computer away from the receiver
. plug the computer into a dtﬁmnt. ou !&t so that computer aﬁd r&cgwefr are on different branch
{ - gircuits.
- If necessary, the user should mnmli""the- dealer or an expenenced raﬂleftelewaren technician for additional
suggestions, The user may find the following booklet prepared by the Federal Communications Commission
. heipfui ‘How 1o ldentify and Resolve Radio-TV Interference Problems”. This booklet is available from the
~ US Government Printing Office, Washington, D.C., 20402, Stock No. 004-000-00345-4.
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