Congratiations.on your purchase-of this programmable scientific caleutatgr. /5% e
The extra-thin, pocket book-sized electronic calculator with liquid crystal di¥play. js cagatsh
of performing ordinary step-by-step and programmed cafc_ﬁlanons__. »‘EQUipﬁﬁ with |
independent memories, it will campute values of 51 kinds 6f functioris” THe sequende

operation is basically the same as crdinary mathematical expressions (true algebraic logicj'

with parentheses nestable up to ten levels. For progremmec operation, it can store a pro-
gram or programs of up to a total of 256 steps.

The FA-1 adapter, provided optionally, aliows to conrect a cassette tape recorder to the
calculator and store programs and conterts of the memcries in cassette tapes for later
reloading.

usl consists of Part 1, step-by-step calculatian, and F’m?,pmﬁm
$ suggested that you get the thorough knowiedge of operation ofithecsl
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The calculator has undergone severe quality control and inspection.
It is advised that you take note of the following for its longer service life.

Precautions

¢ The calculater is composed of deicate electronic parts. Mever disassemble it. Never
expose it to shocks and drastic terperature changes. Do naot leave or store i1 in hot,
damp or dusty places. When the ambient temperature is very low, the displey may be
slow 10 work or remain dark. This kind of troubis will be removed as soon as it is putin’
normal temperature.

* [o notconnect any device otner than the FA-1 to the adapter jack,

¢ When the calculator is working. tne display shows “~"" sign and tte keyboard is insen-
sitive during this time. Make it a ruie to look at the display before depressing & key.

¢ Replace the electrolytic batteries once a yvear even  f the cal¢ulator is rot used, |f dead
batteries are left in the calcdlater, leekage wiill occur, leading to 1-cuble. Never leavs
dead batteries in the calculatar.

® To clean the zalculator, wipe it with a pizce of dry. soft cloth sogked witk nzut-al
detergent and squeazed ~ight. Do not use sclvents such as thinner, benzine, etc.

e For servicing contact your retailer or nearby dealer.

Battery maintenance

The calculator uses two silver cxide batteries {type: G-13).
As the batteries discharge, figures of the display grow @im. Baiteries should then be re-
newed. Even when the calcuiator works properly, replace the batteries once a year.

® How to replace the batteries

1) Turn off the power switch., Remove the tattery com-
partment lid on the hcttom.

{2] Remove the bat-eries, |{Le: the battery compartment
face downward and tap the bady lighzly.}

(3) Clean new batterizs with dry cloth. 1D:rty surfaces of
the batteries will rasult in contact failure.i Install them
with the positive electrodes facing upward.

(4} Pressing the compartment lid on the batteries, slide
it to close the compar-ment.

Note: After replacing batteries confirm that contents of

memaories and/or programs remain or not.

FA-1 adapter

Programs and data stored in the registers can be moved 1nto cassette tape and reloadad iater
back into the calcuiator.

For tnis purpose, prepare the FA-1 adapter {option) and a cassette ‘ape racarder which is
provided with MiC (microghene! and EAR tearphane) or MONITCR jacks |'ke an crd nary
radio-cassette tape recorder.

With this system corsisting of the caculator, ~4-1, and a cassette tape recorder, Yo can
tisten to music synthasized and recorded oy tnez calculator,

Refer to the instructicr: manual of the FA-T adapter far details.

e




o Reygister structure

X-register idisplay) j Used for arithmetic
operations and func-
Y -register { (arithmetic operattons} tional calculation
__I___:_rn_eg_lﬁt_e[ __________________ \T Used for a series of
L, - register ! " calculations with prio-
‘".'""':""""'""“"'""""f rity  given implieitly
! , | {multiplication and
- - : ; . division tc addition and
Part 1 de%nbes step-by-step caloulation rmlumvely {Refer to Part 2 for programmed F_I:"—_r_edg];t_eff """"" Tt * subtraction) ar explicit-
ca culztion. e v parentheses
L, q- register ]
1-1. Controls and companents required for step-by-step calculation | M- register
1 M, - register
ISt S B EEREE RS |
! ]
A a.
— 1 _"M___rfzglf,t_e_r_(_ﬂ__z ———————————— i 22 independent memo-
™ M -register (2x) | ries (MO thru M9, M.0
M, - register (n) : thru M-9, MF and M.F)

Pawer switch M7, M8 and MY are

-
— g e AN
’ » ON B M-0 - register

________________________ also used for calcula-
M-1 - register rion of standard devia-
T - tian}.
| ]
23456769075, »
EBL"SE 89” -—-—Display __i___L __________________
INV K HLT RUN DEG _—J M.8 - register
HUN  WET FUL DL RAD  GAA M-S - ist
sl eslica el calias M9 -register . :
PG | P1 ; PZ | P | P4 ||vomE I_I\_ﬂf--rgg_ls_t?r_ ______________
Ooala|cd (I Mode key : M-F - register
PS P6 P7 P8 HOP - R )
T [AL T .
) - ]——-_Memorv all clear/standard Power switch
PAUSE] tND deviation clear keys Slide the knob to the right to turr on.

Inverse function ke Contents of the M-registers are preserved even when the power switch is turned off.
¥

Function keys
Mantisse Exponent

}—Memory/function keys Display ‘ 83 q SB 89 n Sg
- . @“@ .——Clear keys uw K HLT RUN WRT PCL DEG RAD. GRA

FEENNED 1T 'S T e
\_ ' \. 2
Numeric/command [ '-I- ) [5 L51 | | @ i—— Arithmetic operation/ Mades Units of angle

keys _______ T : function keys
- @ . The display shows input data, intermeciate results, and resutls of operazion. The mantissa
| -P — PR -- section displays up to 10 cigits |9 for regative numbers) with trailing zeros suppressed.
| ' The exponent section dispiays up tc =94, This rerra’ns dark when a number is displayvad
| I_RT'I_ Z _QJ @[ - in the fixed point representation.
—F - e - J Sexagesimal numbers will be displayed as follows.

Standai"d deviation
data input key

Dispiay of asexagesimal |+ 9o JY aGhH TH |112°34'56.78" is meant)

numer

3_ _4__




The lowest position of the mantissa 5001 0n May appear as "“E*’ lerror, see page 9) and '~

(Calu:ulato.r is WOrking}. A unit of anale. DEG, RAD, or GRA, which is currently effective
will be displayed ag necessary. The noce section will display INV when the ™ key ig
depressed, K while calculation invoiving constants is in progress, and RUN while execution
is in progress. For thg mades of HL 7, WHT. and PCL, refer to Part 2.

2 Mode key

Usz the = key tagether with 3 roreric key of & to & to select a specific mode of
operation or angle. (Symbolizeg by W 1 his manual.}
wie T ne display reads RUN. T He calcalator is ready for step-by-step and programmed
cperatian.

wi - Reads WRT. Ready for inoutting znd checking programs.
wa 5. Reads PCL. Ready for erasing procrams.
* Refer to Part 2 for the WRT and PCL rnodes.
we - Reads DEG, Angles will be g ven in degrees.
wee - Reads RAD. Angles will be jiven in ragians.
=2 o Reads GRA, Angles will be given in gradients.
[Note: 90 degrees = n/2 radjans = 100 graciens)
* The FUN and DEG modes wiil ve seccied automatically after the power switch is

turred an.
Arother unit of angle can be selected 5in v in the RUN mode.
W . Inverse function key

To desigrate an inverse function, depress @ and the function key (marked by a brown
symbni on the keyboard). -

Deprass v and the display reads INV. Depress v again to refease the INV mode (the INV
sign < 'sappears) .

(" through (&, @, J: Numeric and decimal point keys

¢ input numbers by depressing these keys ;ust in the order in which you write them
rormally [starting from the mast significant digit).
Mumbers of up te 10 digits {9 digits for negative numbers and fractions) Wwill be effec-
tive and additional digits will be simply disreqgarded.,
L) : To round a number
& B 4, for example, rounds the number currently displayed up if the fifth digit is
greater than four and off otherwise into a four-digit number.
& w] el To generate a random number
A random number of 0.000 to 0.999 will be generated.

*

* 10 To designate a register of M-0O to M.9 and M.¥ when depressed ‘ollowing a mamory
ey ( (0, @), @, & or @ )
Ex. Recall the contents of M.G el | = ]
#ifZ) © To calculate mean value (X)

WEM . To calculate square sum (Zx* ) : iati
il 2r7) 54 Used to obtain standard deviatian,

.
L ]
¢ wi® . To caiculate standard deviation {g,,} - !
¢ @ : Tocalculate sum (Zx) ' gi:fgrt_ o fé?:aljcila_t;mn of swndard
®* (W% : To calculate standard deviation (g,, ) . ©=V&HoD etais.
® Wm : To obtain the number of data (] )
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: Exponent/pi entry key
To input a floating-pcint numhber, separate the manissa and expanant with B9 |
Ex. Enter 2.56 x 103* 2056 &4 34
The exponent is up to £99. If an expanent which is cutside the range is input, only the
'ast twa digits are effective.
Deoress (@ to input the value of .
If it is depressed following ), tha value of 7 wi'l be displayed.,

"2 Depress it following & memory key { 69, B, @), ¥ or ¥ } to designate the MF

register.

Ex. Add 25 to the contents of MF register 25 & "

8.8, 8,8 : Arithmetic operation/equal keys
Use these keys to perfarm arithmetic operations. The sequence of operations is jus: the
same as ordinary mathernatical expressions. Depress B to obtain the final result. i one
of these keys is depressed twice in succession, the preceding number will be temporarily
memarized as a constant. (See gage 12)
wWE : Command for raisirg o power
Use to raise x {paositive number! to the y larbitrary number}-th power.
mxd : Command for extracting root
Use to obtain the y-th root of x.
-} - Command of coordinate transformation
Use to transform rectargular coordinates to polar ones.
e-a; ¢ Command of coordirate transformasion
Use to transform pajar cocrdinates to rectangular ones.
e : Percent command
Use to obtain regular percentages, and-ons, discounts, ratios and increase/
decrease values.
: Sign change/absolute value key
Use this key to reverse the sign of the number currently displayed (from positive to
negative or vice versa). it reverses the sign of the exponent when pressed following & .
Use the sequence of W and 10 gbtain the absclute value of the number currently
displayed.
Parenthesis/integer key
Opening parenthesis nestable up to ten levels.
Use the sequence of W and 3 to round off the decimal part of the number currently
displayed.
: Parenthesis/fraction key
Closing parenthesis nestable up to ten ievals.
Use the sequence of W) and @ to extract the decimal part ot the number currently
displayed.
: Register data exchange key
Use this key along with a numeric key or **! ta excharge the contents of the X-register
(number displayed} and an M-register.
Ex. To exchange the contents o X- and M5 regis-er ] (B
Use the sequence of & and v to exchange ths contents of the X- and Y-register

{number in the working register).
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Memory in/square root key | _

Use this key along with a numeric key or " to put the displayed number in an M-
register. D1d data held in the register will be sutomatically erased. _

Use the sequence of [® and 7 1o chtair the squars root of the number displayed.

Memory recall/square key

Use this key along with 5 Fumerc key or 1o d'splay the contents of an Meregister,

This command does not charge the conzents <~ ine register, )
Use the sequence of & and ta obhtz ' tite sgoare of the namber displaved.

Memory minus/reciprocal key
Use this key along with a numeric key or "F“! to subt-act the number displayed from the
contents of an M-register. (This key does not nave <he function of B.} _
Jse the seguence of =) and te obtar the recicrocal of the rumber displayved.

: Memory plus/factorial key

Use this key along with a numeric kay or %/ 10 add tne number displayed o the con-
tents of arn M-register. (This key dces not have the function of B .} _
Use the seguence of and ta nbtain the factorial of the number currently dis-
played,

Standard deviation data input/delete key
Data inpur key for standard deviation. . .
Use the seguence of and to deleta a data which bas beer input during the calcu-
tation of standard deviation.

‘c—%’ & Trigonometric funcion/inverse trigonometric function keys
'cos , Tan

Use one of these keys to obtain the value of the corrasponding trigonemetric function
with the number currently displayed taken as the argumnent. ‘
Use the sequence of W and ane of these keys tc obtain the value of the correspanding
inverse triganometric function.

Hyperbolic function key
Use the seguence of and @, or (= to obtain the valie of the corresponding
hyperbelic function with the number currentiy displayed taken as the argument, ‘
Use the sequence of WM and & , or M, W and @ | for example, to obtair the
value of sinn! with the number displaved taken as the argament.

ENG

3 : Engineering key

Use this key to have a flnating-point representation of the number displayed as illustrated
below.

12-3456 12,3456 12-3456 12.3456
st 59 1.234586 O1 Tst | 1.23456 01
2nd 69 12.3456 00 ond W 0.0123456 03
3rd o9 12345,6 03 3rd ®# | 0.000012345 06
4th B9 1234560006 4th wjx | 0, 00000012 08
3th (9 12345600 06 | Unchar- 5ty Wgg | 0. 00000012 99 | {Unchanged )
aec | i | 0.000012345 06
[[HE 0.0123466 03

As illustrated above, when B is depressed first, the displaved number will be converted ta
its basic floating peint represeritation ithat is, normalized to 10). Subsequent depression

of B8 or the sequence of ™) and T causes the exponen: to decrease or increase in units
of 3.

Sexagesimal key (decimal-to-sexagesimal canversion key)
Use this key as the unit key ¢f sexagesimal data such as angle and time.
Ex. 7845127 78345 F12 =

e Use the sequence of [ and = ta convert the decimal representation of angle or time
to the sexagesimal representation.

* 1

=3 : Common logarithm/power-of-10 key

¢ Use this key to obtain the commaon lagarithm of the number displayed.
¢ Use the sequence of and b to obtain the value of 10 raised in power by the number
dispiayed {i.e. inverse common logarithm).

In

2 : Natural logarithm/power-of- ¢ key

e.!
® Use this key to obtain the natural logarithm of the number dispiaved.
® Use ‘he sequence of @ and & to raise e |= 2.7782878..1"" to the power determined

by the displayed number li.e. inverse natural loagrithm).

%+ Al clear key

® Use this key to clear all registers lincluding the X-. Y- and parenthesis registers! but
the M-registers.

® Depress this key to release the “error status” when “£." is displayed, (See page 9)

® Depress this key to resume power which is automatically turned off by the auto power-
off function. (See page 9}

¢ : Clear key
Jepress this key 10 erase a data which has just been input erronecusly.

-8--




Refer to Part 2 for &1,

f:‘é : Step back/memory all clear key
L ]
s Use the sequence of ® and g to clear all M-registers.

Step forward/standard deviation calculation all clear key

e Refer to Part 2 for &,

& Use the sequence of W) and to clear registers M7, M8, and M9 before beginning cal-
culation of standard deviation.

* Refar to Part 2 for other keys which are not described yst. They are not needed for

step-by-step caleulation.

1-2. Operational remarks

Turn on the power switch before starting operaticr. Put it in the FRUN mode, if not sa, by
depressing (e and (.

The unit of angle displayed has nothing to do with calcutation unless it involves angular
arguments.

a Correction

e You can erase input data only before a command key is depressed. Depress [e] to erase
data and input the correct one.

s Similarly you can correct intermediate results (e.g. the value of a function or operation
with nested parentheses). Depress [g] to erase the erronecus result and follow the related
steps of calculation again.

e You can correct €, 3, 8, 8 8 and W, G , if depressed erroneously. Depress
the correct key immediately after the wrong one. Note that the pelority of operation
remains uncorrected.

m Overflow or error

If error s detected during operation, "E.” or ”" L " will be disptayed in the lower part of

the display and the calculator will come to a halt.

The following cases will be detected as error.

1 A result or intermediate result {of arithmetic, functional, or standard deviation opera-
tion} or the contents of an M-register has exceeded the range of £8.999999998 x 10°%.
{The M-register halds the data which is stored before overflow occurs.)

2. An argument of a function has exceeded its predetermined range. (See page 46)

3. Improper operation is attempted in the calculation of standard deviation.

{Ex. You attempt to calculate ¥ or 0, when n=0.)

*  “FE " Wil be displayed in these cases. Depress @@ to release the error status and go bhack
to the first step.

4. The number of levels of nested operation (with parentheses, muitiplication, division,
x¥ and x 1/¥) exceeds 10.

(Ex. 27 @36 . .. isattempted after @4 15 depressed ten times.)

<L will be displayed in this case. !f you deoress (€] at this time. the intermediate
result obtained just before the error occurs will be displayed and you can continue
aperation with it. Otherwise you can depress @ 10 go back to the first step.

*  Underflow (a value smaller than £1 x 107"} is not regarded as error but as 0.

s Auto power-off function

If you leave the calculator unoperated for about 14 minutes {except during programmed
calculation), the calculator will be automaticaliy turned off. This prevents wasting power
of the batteries. To turn it on, depress @ or re-operate the power OM-OFF switch.
{Contents of the M-registers and programs will be preserved even after the autoc power-off
function works.)

— 0

1-3. Basic cperations

s Addition, subtraction, multiplication and division
& The sequence of operat on is just the same as ordinary mathematical expressions.

EXAMPLE OPERATION READ-OUT
23+4.5-53=-255 2304 585368 | —25.5
BBX(—12)+(-2.51=268.8 560127282 578 | 268.8

M . -
To input a negative number, depress the number and then @3,

12369Xx7532xX74103=6.903680612 % 1012

I=6903680612000} 1236975324

741038 | 6.903680612 12|

1.23+90+45.6=2.997076023 x10-4
(=0.0002997076023) 1:23@90@45-68 | 2.997076023-04]

Fhe result will be displaved in the floating-poin ion ifiti
- it 1
oo result will b g-p epresentation if it is large than 10'° or

(4.5 % 1075 (—2.3x 107 78)

*

=—0,010356 4575812« 3% 007858 —0.010356
=—1,036X10-2 * Toconvert to floating-point numbaer g —1.035-02

*

The result is displayed in the fixed-point re ion if it i -
] presentation if it is between 10°% an 10
Depress B to convert it to the floating-paint number, {See page 8.) and 107

(2X109+(-7)=—-28571.4285
(2x108+(-7)+ 28571
=-04285714

*

2@ 7958
(Continue) B1285718

—28571.4285714)
—0.4286714

Arithmetic operatians will be made over 12-digit mantissa which are hald in the registers

e PFPriority is given to multiplication and division over addition and subtraction in mixed

operations.
EXAMPLE OPERATION READ-OUT
3+5x6=33 3|506a | 33. |
7X8-4Xx5=36 708@4058 | 36. |
1+2-3x4+-5+6=6.8 132830405068 | 6.6 |

—10—




s Parenthesis calculations

e Parentheses can be nested up to ten levels.
¢ The display will be cleared to zero when an opening parenthaesis is input. With a closing
carenthesis input, the intermediate result of that leve! will be displaved.

EXAMPLE OPERATION READ-OUT
100-12+31x4=80 1008 283301 5.
iContinue) 348 80.

+  The first opening parenthsis and the clcsing parenthesis preceding B may be omitted
even if they are nested.

i2 +3)x{4 +5)=45 20137AT 4058 | a5. |
10-12+7x(3+8)}=-55 1027803868 | -55. |
[(2+3)1x4—-15+6/x3}x2=-26 2830048

rals] + [oin7] x fejon < P = N| -26. |
22348 _(2%3+41:5=2 261304 @58 | 2. |

* |n the above example, B may be used instead of [0,

(B5-31-0.2 2B3RmeE 10818208 | 02 |

*  The fractional expression should be converted to the primary expression using parenthe-
ses.

ExB6+6X8
16x4+12%x3

2
3

afs] x [5] + [e] < R=10N = |

=0.8125
@15E468126308 |

0.8125 |

=(BXxB+6Xx8)+-(16X4+12X3}
3

11.2x 1019)-{{2,6 X 10204 7551 =4.5x 1018
1. 2519@02 + 562083810008 | 4,5 18]
Fos=03 ABSEE6W =S | 03 |

*  The above sequence of operation is equivalent to 6 BITA4E50DA and 6E4@58.

m Constant calculations

e Depress an arithmetic operation key twice {or even timas) in succession. And the number
which is currently displaved will be reserved as a censtant, indicated by "K' in the
display. It need not be reinput in the succeading calculations.

EXAMPLE OPERATICN READ-OUT

12+23=35 23068128 35.

45+ 23 =68 458 68.

(—781+23=-55 7878 — 55,

7"‘5.6=1.4 5'6==?E 1.4

2,9-5.6=-27 2-98 -2.7

(8.6 x 103)— 5.6 =8494.4 8+ 5i38 8494.4

2.3x12=27.6 1288238 27.8

(—4.56)x12= —54.72 4-56%8 ~54,72

gx 12=7.5 t5@8iE 7.5

78+ 9,6=8125 9- ca@vsal 8.125

(1.2x1015-9.6=1.25x 1014 1+ 262158 1,26 14

45+9.6=4.6875 458 4.6875

IxBX9=162 3ReABYB 162,

3xBX8=144 S 144.

IxBX{6E+6)=198 Y -+ 230 = | 198.

{(1.13)2} 2=3,138428376 t1aaag 1.331 (3rd

. BB0g | 3138428376 power)

174+17+17+17=68 178008808 68.

8+8+8+11+11+11 80880881 1w~ B57.

=57

50-36-36-3.6-36 50@M@3.6~ EERB | 35.6

=35.6 (or3.6E@508888)

» @B8and @B are equivalent to W

z ><5{26 =238 AR 203786 20. (Divider)
568 2.8




® Memory calculations

® The caicutator iseguipped with 22 registers, MO, M1 through M@, M-0, M-1 through M-9,

MF and M-F. These registers are available for you with the aid of &5, ), @ 6, g, H
’ - ’ F

and numeric keys,

™ and sg to clear all the M-registers,

Contents of the registers are preserved even after the power switch is turned off. Depress

EXAMPLE OPERATION READ-OUT
23+9=32 23 E398m] 32,
53-6=47 5366 B 47.

~145x2=90 45B28 %1 90.
99+ 3=33 99813 WT 33,

22 (T 22

#*

stared data. {The tegister need not be cleared in advance.)
™ and #3 do not have the function of 8.,

7+7+7+(2xX3)+{2x3) ?gﬁg,.@@@]_@;[%ﬂzmgag_@@@
+{2x3)-(2x3)=33 o)
[

7+8+9=24 R S EN -+ e Y] = [y
4+5+6=15 4w )5k 2 B6mMS B W
3+6+9=18 3w B36 w2 (E) D30 3 B ()

14 19 24 57 I
EL

R (5]

(e [

7x4x12.3=344.4 708480123808

—12.3%[8+5=—-159,9
(12,.3+6)x9=164.7

R » JEALe] + FI0K =)
(o] + 3Bl * ] =)

1282 303 - 4MFE S50
4+ 5150 @308 1588

¥

12x(2.3+3.4)-5=863.4

30x(2.3+3.4+4.5)
—156x4,6=238.5

Depress M to put a data into an M-register which automatically clears the previously

33.

24,

15.

18,

14,

19,

24,

57.

344.4

— 1599

164.7

63.4

2385

To exchange 4.5 displayed with the contents of the M1 register.

Nate: When a memory key is used, data in the registers consist of 10-digit mantissa.

{(2x105={—-71+285871=—-0.42857 AEGLS] = WA = R
(Cantinue! 32857183

(Same example as in page 10) )
e E32857 18

_13_

—-28571.4285 {7

- 042857

- 0.42857

1-4. Function calculations

¢ To obtain the value of a function, input an arcument and then depress thej function key.
Calculation of functions can be mixed with ordinary arithmetic operations nested by

parentheses.

e Refer to the specifications, given in page 46, for the accuracy and arguments of

functions.

% Trigonometric functions (sin, cos, tan) and inverse trigonometric functions

{sin”!, gos™!, tan"")

EXAMPLE OPERATION READ-OUT

14°25'36 = 14.42666666' 1471256936 | 14,42666666 |

12.3456°=12"20'44.1¢ 12+3456MWE | 12920944.16 |

sin 63°52'41'=0.897859011 W T63= 52794160 [ 0.897859011 |
: “BEG”

cos(—’;rad):o.s s 5] @30 | 05 |
"RADT

tan (~35gra)= -~ 0.61280078 . E} 35/ | -0.61280078 |
‘GRA

2cin 45° x cos 65° = 0.597672477
sin! 0.5=30"
{Solve equation sinx= 0.5)

-4
CcOS g= 0.785398183rad

=7
-arad

tan-10.741=36.53844576"
=36"'32'18.4"

2.5x6in"10.8—<¢0s~10,9)
=68"1313.53"

pze 28345 EA658
“DEG” 1= Ga

e 200 7) 6 2 B
- )3 =

G )74 1)

-oec” 2+ BRI 8 w)
[ — [Kabe IIOPF DY = [CE

- 14__

| 0.597672477

|

[ 30.

0.785398163

0.2b

36.53844576

36832818.4

| 6821301353




= Logarithmic functions {log, In} and exponential functions (10", ¢* xV x”yl

EXAMPLE

OPERATION READ-OUT
log 1.231400101.23)=0.089905 111 1+231% | 0.089906111 |
In 90(=loge 90)=4,49980967 900 | 4.49980967 |
log 456 +IN456=0.434294481 456w =@ E | 0434294481 |

{log x/ Inx = fixed corstant)
10123=16,98243652 1-23W® | 16.98243652 |

{To obtain the anti-logarithm of tog 1.23)

%% = 90.0171313 4-
{To obtain the anti-logarithm af in4&.5)

Bwlier

10%e-4.1,2+1023
=422 5878666

169 4 B34 4w [e% Bl
1282 3wwE

5.62.3=562,658143837 5+6mxr2+38
1

1237 (=% 123)=1,988647795 123978
* x¥ and x 1/¥ can be registered as a canstant.

42.5=32 25w 48
0.162.5=0.01024 1168
92.56=243 o8
{78—23)-12

=1.3056111829x10" 2!

“©

L78@23MwEE 128

1
2-3x643-4=10 2033064mE33E48
22+ 33+ 44=287

105.1+95.1+¢5.1
=199615.7293

2wz 2 33w 3@Aw @ 48

B+ 12 22 1 08 e 7

| 900171313

| 422.5878666

| 52.581423837

| 1.988647795

I

32.

0.01024.

243.

| 1.305111829-21|

x¥ and x 1V witt be calculated prior to multiplication and division.

| 10,

| 287,

98 WIT 1 mME@BoREE | 1996157293

|

[An equivalent operation is 51 M9 MEI5 )1 1571 M < B

2x3,45-6.77=3306232

2B13+ 45 7 1 )5@6 + 708 | 3306232, |
log sin 40" +log cos 35 oot 1] 407 =D
= —-(0.27856798 CEG 35«=icdB | —0.27856708

The an‘i logarithm -+ 0,5626540784 (Continue) W)

0.526540784

—1h—

s Hyperbolic functions {sinh, cosh, tanh) and inverse hyper
(sinh-', cosh*!, tanh"'}

bholic functions

EXAMPLE OPERATION READ-OUT
sinh 3.6=18.28545536 3+6iwi | 18.28545536 |
ranh 2,5=0,986614298 2.6 | 0986614298 |
<osh 1,5+sinh 1.5=0.22313016 15Mi(mi= @ | 2,352409615
=e ' MOMSE | 0.22313018
2roof of cosh x * sinh x = g*¥ {Continue) i, -1.5
sinh -130=4.094622224 30 | 4.094622224 |

208150 v kol

;:osh—1(12—g)=0.?95365461

‘nive tanh 4x = 0.88 18BN P fa
(1anh 088 _5 343941914 Q48
sinh -12xcosh-11.5 2% 3

=1.389388923 1+ 5wl b 2

| 0.795365461

| 0.343941914 |

[ 1.389388923 |

8 Miscellaneous functions (+/ ,x?, 1/x, x!, RAN#, RND, ABS, INT, FRAC)

EXAMPLE OPERATION READ-OUT
/2 +/B = 3.650281539 2 FEsM OB | 3.650281539

22+ 32+ 42+ 52=54 2 (33 2 E4F FEIsm e | 54. |
=12

1_1 3G @4mEaEE | 12. |
371

8/ (=1x2X3x X7 XB1=40320 86 | 40320, |
Cgnerate a random number between 0.000 and 0.999. ) {rana] I{Examp]el 0.5670 |
Round the result of 12.3 x 4.56 to 12-304-56BH B | 5.61 0]

"Free significant digits.
12.3x4.586=5.61x10"

*

The result will be in the floating point representation.

log 3| =0.124938736

3@4BEWE | 0.124938736 |

‘btain the integer part of 780096, -+ 81 7800968 1) |

81. |

‘btain the fraction part of 7800/96.--- 0,256 78008 968w () |

0.25 |




EXAMPLE OPERATION READ-OUT a Percentage

J132-52+432+42-17 1 3W PS5 T 76 -
O3W H@4TE TWEE | 17._]  EXAMPLE OPERATION READ-OUT
J1 —sin? 40°=0.766044443 wee o TE40- BN ) | 0,.766044443 17% of 1500
~c0S 40’ oo (Cantinae) )3 40, 1600 =255 150001783 | 255, |
- 0 =T —sin®0
(Proof of cos W sin” ) 16% add-on of 620
1/2/+1/47+1/6/+1/87 2w T w % B34 W) 27w (z) €3 15 _
=0.543080357 6 7% @8WE WEE | 0543080357 | 620-620x755=713 620@15mE | 713, |
10/ _ 4% discount of 7.53
10P4 = e, =5040 10EEE «10@8E INDE | 5040. | 4
oy , 7.63-7.53x 155=7.2288 7-534mEE | 7.2288 |
12C5=m:792 120 B8 6 2! B3 _
T12@m5 TFE DR I_ 792 ! Percentage of 7.8 against 9.6
£8100-81.25(%) 7-889-6ME | 81.25 |
m Coordinate transformation {rectangular to polar and vice versa} A speciren of 500 grams is added with 300 grams.
How many percent is the total weight to the initial one?
Rectangular coordinate Polar coordinate systam Argument 8 af polar coar- @%x 100=1601%) 30083500038 { 160, |
, system . dinates meets the follow o
Vo ; Y 2 4y ing inequalities whatever A temperature rose from 40° C to 46° C. How many parcent did it risa?
_____________ _'PL‘x’ yj P(\' '7','9,, unit of ang|e is used 46 _40 1 0 1 g_/)
.' . —an  X100=15(% 465840 (% 15,
/ . BB § _180° < 6 < 180° | 40 | |
Y i ﬁ A solution of 500 cc spilled 1o 400 ce. How many percent did it spili?
sy 0 v 400-500, 1 00- - 2012%! 400850085 | ~20. |
O x / O ‘
EXAMPLE OPERATION READ-OUT * Percentage calculation involving constants
Transform (14, 20.7) to polar @& @ 14W5% 2078 [ 24.98979791 | (v EXAMPLE OPERATION READ-OUT
coordinates with the argument ;.. (continue) W WE | 55955042.2
in degrees. {in degrees, minutes and 1)What is 15% of 15007 ... .. 225 150CEE 155 225.
seconds) What is 23% of 16007 . . . . 345 {Cortinue) 23m)(%) 345,
Transfarm (7.5, —10) to polar l What is 25% of 15007.... .. 375 (Continuel 25w (%) 375.
cogrdinates witiw the argument e [5) 7 Bk 10698 12.5 ! : 2 F
in radians a (Continuel @& | -0.92729521 | (rad) 2} What is 26% of 22007. .. .. 572 26681220015 572.
: What is 26% of 33007 ... .. B58 33002 858.
Transform (25, 56°) DEG 26mFF 568 | 13.97982258 | lx) What is 26% of 35007 .. ... 910 3500M)% 910.
to rectangular coordinates, i U [y
(Continuel . 20.72593931 W) I How many percent is 30 to 1927 .. 15.625% 1926 30w %) 156.625
AAE How many percent is 12 to 1927 . ..., 6.25% 1 20m0] 2] 8.25
Transform (4.5, 2/3= radians) 4+ e 2B 3@ 1) —2.25 (x) How many percent is 156 to 1827 ... . 81.25% .
to rectangular coordinates o ' ek 1 56 %] 81.25
' {Continuel Mxv | 3.897114317 )
4) 600 grams was added to 1200 grams,
What percent is the total ta the initial e
weight?, . . . 150% 12006363600 150.
»--'-—_'_—.____-_‘-_‘-\—__

-1 —18—




EXAMPLE QOPERATION READ-OUT
510 grams was added to 1200 grams.
What percent is the total to the initial T T —
weight?. .. .. 142.5% 51 0 %) 142.5
840 grams was added to 1200 grams,
What percent is the total to the initial 8403 170.
weight?. .. .. 170%
5} How many percent down
13801507 .. ... 8% 1508383 138w % -8,
How many percent down is 120 to 1607 . .. 14% 129 %) —ia
How many percent up is 168 to 1507 | 12% 168~ 12,
How many percent up is 156 ta 1507 4% 1 66w 5 4,

1-5. Calculation of standard deviation

e Before starting calculation of standard deviation, clear registers M7, M8, and M8 by

[
e [During calculation of standard deviati

on, other operations {including programrmed ones)

can be performed unless registers M7, M8, and M3 are used.

= Data input operation and calculation formulas
e To input a data, depress following its value. To input the same value, depress as

many times as the number of the data.

s When the data involves frequency, input the value, depress B3 . input the frequency,

and depress (.
The value of frequency may not be an
& Formulas of standard deviation

integer.

To nbtain the standard deviation of a finite

/% xi —3)7
/i=l =‘/2x2 —(Ex)*/n

O = population using all data of the population
A n
E {xi — ¥x)?2 Ta estimate the standard deviatian of a po-
Oy.q = =1 = /Exi —{Zx)*/n  pulation using sampled data of the popula-
R A J -1 tign
& Mean
n
5 xi
FofFL o Ex
n )
—~19—

EXAMPLE OPERATION

READ-OUT

WEdB 50054 (51 55

5 30054852 [y

(Standard deviaticn O] W)
{Standard deviation Oy.1} [Wige)
{Mean x) ™ %)

(Number of data r) W{n
(Sum Tx| =z

{Sguare sum Zx?) Wiz

{Continue) IWiZm w22

Data: 55, b4, 51, 55,
53, 53, 54, 52

*  The orger of deprassing
the keys to obtain the
results is not fixed.

What is the unbiased variance,

and the difference between I EEs558
sach data and mean in the above o '
example? 54Q .
5183
What are X and 0y.1 of the data wsad110B 1063
given betow? 1308313
NO. 'v‘alue Frequen:y T 50“24:@
1703 @
1 110 10 190 BT
2 130 37 —
1 3 150 24 w5
4 170 2 W5
B 190

* To delete or correct the wrong data {1}
Corract operation: 51 @
{1} Wrang oparation: 50 :
Depress W@ and input the correct data.
{2) 49 input in same steps before

52.

1.316956719

1.407885953

53.375

8,

427,

228065,

1.882142857

[Unbiased
variance)

1.625

(55 - x)

0.625

{54 — x)

—2.375

(51 — x}

110.

130.

160,

170.

190,

70,

137.7142857

18.42898069

Depress in the order of 49, W, and and input the correct data.

{3} Wrong operation: 51683

Depress 1 and subsequently or @8 and inpuJt the correct data.

*  To delets or correct the wrong data (1)
Correct operation: 130 B 31
(1] Wrong operation: 1208
Cepress @ and input the correct data.
(2} Wrong operation: 120 g 31
Depress and input the correct data.
(3)  Wrong operation: 120 £ 30
Foltowing 120 B 308 |, input the correct data.
{4}  Wrong operation in same steps before: 120 B3 30 @
Following 120 B 30 [#} B0 , input the carrect data.

— 20—




Part 2 describes programmed cperation of the calculator, placing stress to programming.
The efficiency of programmed calculation depends on pragrams. Al programs are basﬁed
on certain algorithms. It is advised that vou get a good understanding of programming

fundamentals.

2.1, Controls and components required for programmed calculation
*  Description of keys and explanation given in Part 1 are not repeated here.

FA-1 connector

' ™

%rﬂl\l

L,

Holder guide

( ] [y} _l'l
LL:.EEILISB 1890

2l

=

NV K HLT AUN DEG

AUk

E= - [

Program keys—-

PG [ P1
{D =
Ps_| P6_|

Command keys

(5]

PALISE 4= IND —
INY hyp

Slsklt |

153 =0 I=f R-P PR
@ I & (2] Bd
RhD (R T 90 T

\., . : _/

TR TR

T ]..
N PR S N PR

LR T

— — e e
! M " [ o r
. - #

)

Keyboard averlay sheet

. —EXECUTION key

Pg Pa

»: '»a ¢ PROGRAM NUMBER keys

Depress one, alone or following b, to select one of programs PO ta P9.

¥ au cannot start programmed operation without depressing a program number key.

W I0E
v MODE/NO OPERATION key
]| 71 RN (RUN model
This is the mode of programmed and step-by-step operations.
o3 WRT (WRITE mode)
Put the calculator in this mode to “write” programs, “check’ them, and make “‘addi-
tion'', “'deletion” and “correction’.
malis): PCL (PROGRAM CLEAR mode)
This is the mode to delete all or specific programs stored in the calculator.
@E-]: DEG

)=l RAD
fer)is; GRA

A specific unit of angle will be selected.
(e -

This is a dummy command which simply consumes a certain span of time on executian.
The calculator will do no meaningful operation.

HE™

it HALT/PAUSE key

[ Halt
During WRT mode
Use this command to stop a running program for inputting data or displaying results.
The djsplay réads “"HLT"’
During RUN mode
The program which is cur-ently running stops after the current instruction has been
executed. This is convenient to intercept execution of a program which takes a long
time.

pis: Temporary Halt
During WRT mode
Use this command to bring a running program to a temparary halt. The program will
restart automatically in about a second.

{8L
wi : LABEL/AANDIRECT key
wl: Destination of jump
During WRT made
Use this command to write the destination of an unconditional jump.
W)@ Indirect addressing
During WRT mode
This indicates indirect addressing of a mamary Iccation or the destination of an un-
conditicnal jump.
During RUN mode
This indicates indirect addressing of a memory location or the destination of a "'manual
{unprogrammed) jump*’

& : GOTO/SAVE key
@ Unconditional jump
During WRT mode
Write an unconditional jump command with this key.




During RUN mode

Depress this key to let contrel jump occasiorally when execution of a program is at g
halt (HLT displayed).

e Data transfer from calculator to cassette tape {only when the FA-1 is connected}
During WRT mode

Use to lpad a command so that the contents of an M-register will be transferred to a
cassette tape through the FA-1.

During RUN mode

Use this command to transfer the contents of an M-register.

During PCL mode

Programs stored in the calculator will be movec 10 a cassette tape.

—_—

mt : SUBROUTINE CALL/LOAD key

8 Subroutine call
During WRT mode
Use to "write”’ a command to call a subrouting.
During RUN mode
Use during program debugging (see page 3 1).

(W(=]: Data transfer from cassette tape to caiculator ionly when the FA-1 is conneciegd)

During WRT mode

Use to "write’’ a command so that data wi'i be icaded from a cassette tape to an M-
register thraugh the FA-1.

During RUN mode

Data will be loaded from a cassette tape into an M-register.

During PCL mode

Programs stored in a cassette tape wili be loaded into the calculator.

851

we : STEP BACK/MEMORY ALL CLEAR key
&1): Step back
During WRT mode
Use this command to trace the program which is being written or checked backward
step by step. Keep the key depressed for more than about a second to back fast.
During BUN mode
During debugging, the command which has just been executed will be displayed by its
code as long as this key is depressed.
Wd: Memory all clear
During WRT mode
Use to “'write”’ a command so that ail M-registers will be cleared.
During RUN mode
All M-registers will be cleared,
During PCL. mode
All programs stored will be cleared.

During RUN mode
The M7, MB and M9 registers will be cleared.

e : EXECUTE key

During WRT mode

Use to "write” a command so as 1o initiate cata transfer between the calculator and
cassette tape via the FA-1,

During RUN mode

Ouring programmed cperation, depress this key to restart execution of a program
which is at a halt iwith “"HLT " disgiayec?.

=: CLEAR key
During WRT made
Depress this key ta cdelete the currently displayed command of a pragram stored in tha
calculator.
During RUN mode
The displayed data will be erasad for corresticn.

«): ALL CLEAR key
During WRT mode
Use to “write” a command su that all registers but the M-registers will be cleared.
During RUN mode
All registers but the M-registers will be cleared. The mode of programmed ooeration will
be released if this key is cepressed in the middie of programmed operation {with “—"
dispiayed!.
During PCL mode
A designated program alone will be cleared.

= 5 5 % 3 'Z: Numeric/condition test keys

152 x=0 20 I=F L£afF

These keys will be used following ™ in the WRT made.

W) DECREMENT AND SKIP ON ZERD
The contents of the MO register is decremented and, if the result is zero, the next com-
mand is skipped; otherwise the next command is executed.

mED: INCREMENT AND SKiP ON ZERQ
This is the same as but that the contents of the MO register is incremented.

(o0 3=}

The next command is executed if the contents of the X-register (display register) is zero.
otherwise the next command is skipped.

fml(xza)
The next commard is executed if the contents of the X-register is positive or zero;

bt otherwise the next command 18 skipped.
s STEP FORWARD/STANDARD DEVIATION ALL CLEAR key (v (=7)

The next command is executed if the conterts of the X. and MF registers are identical ;
f=): Step forward

Durina WRT d otherwise the next command is skipped.
uring mode

Use this command to execute a program step by sten during checking. Keep the key
depressed for more than about a second to advance fast.

During RUN mode

Use to execute a program step by step during debugging.
g Clear M7, M8 and M@ registes

During WRT mode :

Use to load a command so that the M7, M8 and M3 registers used for calculation of

standard deviation will be cleared.

_ 23 .

il ze]
The next command is executed if the contents of the X-register are greater than or
equal to the contents of the MF registar; atherwise the next command is skioped.
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m Program size and command code
The calculator is capatle of storing 10 programs (PO to P9} as long as the total number offg
steps is not greater than 128, The program numaer, command code, and the number off
steps are displayed while a program is being written, checked or debugged.

98 654 210 °

DEG

During mee [2)

Program nurmber stored.

PO, Lh-03 595

WHT
./ 1 J e
Number of steps

Program number Command code
{3

¢ The command code displayed consists of a symbol (P, F, L., or £) and numbers (0, 1

to 9) as indicated on “the keyboard overlay sheet™’.

& A step of execution performs a function. There are three kinds of commands: depres- j-i
sion of a single key makes a step of command (1-key command], and successive
depression of two and three keys makes a step of command {2- and 3-key commands).

One-key commands: number, +/—, +, —, x, =, =, [(,)].sin. log, HLT, PO, etc.

Two-key commands: X« M1, M+0,G0oTo3, LBLS, hyp sin, sin”', ABS, v, x=0,xY,
FP7, etc.

Tnree-key caommands: INV hyp sin™! , AND4, GSB P8, etc.

Program number dasignation uses a step but is not counted in the number of steps dis-

olayed.

2-2. Basic programming

¢ The following procedure wilt be followed to carry out programmed calculation.

l_et us see the folowing example.
Example:

What are the surface area and volume of regular octahedrons which have ridges of 10, 7, and

15 cm respectively,

Ridge (@) Surface area (S) Voiume ()

______ 10cm { } em? { Jem?
7 ( ) { )
15 ( } f J

(1) Analysis
.1 S represent the surface area, I the volume, and 4 the length of a ridge of a requiar octa-
- trarn Then §and Voare expressed as “ollows.

S=2/3 &, lr"=—§/3ia3

{2} Programming
"o ocarry out the above calcu.ation manually, cperate the calculator in the following way,

283 wWHE Valueaofg mxX8 -8
Z A3 A Valueofg w3 B — V

Yoiu may put the value of ¢ in an Meregister before use, and this is more canvenient. In thig
case, operate in the following way.

Valueofe W@ 2 B3WODARDNER - §
2WCE 3 AMDWE 3 - |7
~he above seguence of operation can be programmed just as it is.

Jnce ex_ecution of the program begins, it does not stop unless the HLT command is execut-
21, To input data and display results, execution must be stopped temporarily using the

zemmand,
I'he following sequence of operztion stores the above program in PO,

PO HLT, Min 1,2, %, 3, INV /. x. MR 1, INV x2, =, HLT,
2,INV S/ + 3, X MR 1, INV XY, 3, =, HLT,

ir this manual, each step is separated by *',""))

{3} Loading the program

OPERATION READ-QUT
wotl (2] g9 EWRT‘-,‘B 2! r {P5, P7, and P8 are already in use.)
S, !5 {Number of steps available for use)
. Fp oo
o PC. Ep CCe
o o CE5-01 002 i (2-key command)
. Oe G063
B o, £ 0oy
T




OPERATION READ-QUT
5 [Po. 03005
i) PO FF 006 |~
' i2-key command}
A | PO FF-LC6 506 |,
a | P £ 507
wie | PO, T-01¢ 008 | (2key command)
i P, FF-[7 GE&3 (2-key command}
a | PO ES CIG
- | PC. FP G
2 | PO ggtie
w7 | PO FF-08 0:!3
a P,_’}', E P oty
= | PG 03 015
n | PO E; Uib
w7 PO. £7- H { b3 {2-key command)
(w2 PO FF-E H g:8 (2-key command)
B P 53 G039
a | PO ES5 Ged
m | PO FpP a2

The program has been loaded into the calculator.

As vou depress keys during the WRT mode, correspanding commands are “‘written in'
{put into the memory of) the calculator as part of a program. The command which has
been written is displayed tagether with the step number, The program need not end with
HLT.

{4) Execution

To executs the program idaded inte the caléylator; 7
(1) Put the caleulator in the RUN moded #8031
(2) Depress the relévant progrars nuraber key. [ 8 16:88

{3) When the display reads* HLT" Input data {orireed zﬁamsuttl mﬁdéﬁr@sﬁ@ :
{4} To execiste the prograr again with varied.daia, @@ress the program aumbar. key,

{6} To stop programihied operation, operate  [w¥z] [ HLT" displayed is ﬁiﬂﬂf@d}

i the above example, surface area 5 and voiume ¥V of & regular octanhedron having ridges
wltose length is @ are unknown.

Ridge {a) Surface area (S5) Velume (V)
10 cm (346.4101615) cm? (471.4045207) cm?

7 cm (168.7409781} (161.6917506)

15 cm _ (779.4228634) (1590.990257)

OPERATION READ-QUT
0| 0. | “rescy sravedt
{Program number assignment) B RUN 0.
108 | 346.4101815 | (S fora=10)
{Again) B 4714045207 [V fora = 10}
(To execute again) 471.4045207
(a) 7 169.7409791 | (Sfora=7)
B! 161,69175086 (Vifora=7)
161.69175608
(@) 15 @ 779.4228634 (§ for g = 15}
G| 1590.990257 | (Vfora=16)
{;;e::rt'r;r}ate programmed i (7 0.

“HLT' is cleared.

In programmed operation, execution proceeds and a result is displayed each time after
2 is depressed following input data or after a result is read.

*

2-3. Checking and correcting program
Example:

Let us calcuiate the surface area and volume of regular tetrahedrons having ridges of 10, 7.5,
and 20 cm respectively.

Ridge (@) Surface area |S) Viume (V)
10¢cm {173.2060807) cm? (117.8511302) cm?
7.6 (97.42785792) (49.71844555)
7 20 {692.820323) (942.8000416)
-a
{1} Analysis
Let § represent the surface arega, V the volume,
and ¢ the length of the ridge of a reguiar §=./3 s I = V2 a*
tetrahedran, Then § and |/ are exoressed as follows, ' ’ 12




(2) Programming N, &7 is reached. (You may keep [ depressed. (f

FEE T

We put values of ¢ in memory and setect P1 as the program number. Then the program is as you go beyond the desired step, depress@ )
follows.
PIHLT, Min 1,3, INV Y/, X, MR 1, INV x?, =, HLT, ) | g —
2NV Y L+ 1,2, X MB 1, INV x¥, 3, =, HLT, 20steps P Ecdic | 2thsepm
P ! 53 R {13th step: numeral 3}
We can load this program directly into the calcaiator. Here we modify the “regular octa-
hedron’ program given in page 26 to learn how to check pregram and make correction or (Deletion] &) P ! o3
madification. .
(Addition) [ P ! { ! G!3 (13th step: numeral 1)
(3) Checking and modifying program (Addition] @& | P4 23019 | 114thstep: numeral 2!
Checking program means confirming the conterts of a program, written in program memary, .
on the display. i t 05 11 5th ;
. . tep .
For this purpose, put the calculator in the WRT mode { (=]l ), assign the program number, P I E ¢ o 15th step . @)
and operate or . Then the number of steps and the contents of the program will be FT r1 A [, O ' I
displayed. To make addition and deietion, foilow basically the same orocedure. P l. Ui-uf dib 116th step: BL])
1. Change the program number from PQ to P1. ] Vo
2. Delete '"2" and X" FsT P f. F F -_ E l' A {17th step: i@ )
3. Replace ’ ‘37 in =, 3% with 71 2
This is the modification we make to obtain the desired program. P i g3 4o:8 { 18th step’ numeral 3)
= £g50:39 {19th step: @
mAar
B P FP G2 | (20th step: @)
OPERATION READ-OUT (To advance T P o9y (The number of steps avail-
further} e able for use is displayed.)
9 6,432 F P FPOO! | (iststep: @ )
{Program PO has been called.
po P WRT 33 The number of steps still Est] P i, [6-01 cde (2nd step: W@}
available for use 1s displayed)
| 93 851 ) 00! .
Changing program [ P (To back up) &1 P FPR oo (1st step: (@)
number g g 93 &1 P 09y {Program check proceeds -
. . from the last step.)
{Program check} P . FP N (1st step ) &s1) P i FB Lol (20th step: A7 )
i -
(Progri?ni?nefgs,} [Fst] = CE-01 tde {2nd steps @] ) sT) P ! ES 519 (19th step: B)
i HH o003 (3rd step: ber 2 iwens; (7] n (No command is written in
[s1) P . Hh E rd step: number 2} [ RUN i this step.)
. ™y
(Deletian) el P vu3 Now modification of the precgram is complete.
. P Ts ) This cammand is deleted.
P ‘. £ oo {3rd step: B3
mm
{Deletion)  [c] P vu 3
et =) O3 803 | (3rd step: numeral 3) jrar : : .
: - ooy . _ y G e k @ de;aressacl “you' will advance or trace b K Over. Bfﬂgfﬂm
@ P ] FF EE rl‘ﬂnh SteD- [@ | :: i ..A 3 . P L _. . ) ) ”@ Q# 'fhe {ﬁrOQfam is re_achw fas‘t
& | P E 1005 | (sthstep B _ ' —

Depress [ successively until the step of 2, INV
_.29_
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(1)
(2}
(3)
(4)

How to make addition, ‘deletion and correction,

Display afalevant step By ‘the _procadufa of prfagra
- To detete the step, depress : .
Tocorrect it depress 50 B

available,)

= % Addition aﬁéiléefen@

Tay hﬁﬁﬂne in any c::rd&r':-_
riade, step riumbers are altomatically readjusted. :
{You may use B 10 ieave step numbers uneﬁamad aﬁ:ef de!et:on.}

(4) Execution
OPERATION

READ-OUT

woox: (1]

{Program number assignment)

Debugging

103

a.

0.

173.2060807

117.85611302

{(Unnecessary when "RUN"' is
already displayed!

(S fora = 10)

{V fara =10

Repeat these three steps with other values of 4.

The program you have made and loaded into the calculator may have some bugs lerrors).
Fallow the procedure belaw to remove such bugs {i.e. to “debug’" the program).

- B during ¢
Example:
Let us debug the "'regular tetrahedron’ program which is mentioned before.
OPERATION READ-QUT
__ "' (Unnecessary if the RUN
) Run i mode is entered)
(Debugging starts) P i. RUN
& P (- {1st step: HLT)
(Data) 2 c. (Input test data)
w

_3‘!.

OPERATION

e

‘Check command)
i Keep depressed)

(Check command)}
{ Keep depressed)

{Check command}
{Keep depressed!

(Check command}
{Keep depressed)

:Check command)
1 Keep depressed!

(Executiaon
croceeds normally)

B B8 @ 0@ B8 B8 @868 8 &8 &

=
i
=

B 8 @

B &8 g @

™
ot
i

READ-OUT

_---—"‘_'_"—__‘“‘—é-.—_____

3.
13320508887
P EE-Up 00
1.17328808B87

e

Y.

£9¢e8c0323
637824323

c.

C 4Hdi1421356¢2
I4i421356¢
P Egdie

' e
o.i 1785113
A E G5

e
F i C7-01 016

c.
P FE-E 8
agifBUSUQE

_32_,.

{2nd step Min 1)

{3rd step numeral 3)

{4th step /!
(Step No.'4: mir) )
(5th step: X )

{6th step MR 1)

(7th step x* }

(8th step:=}

(&th step HLT) S for ¢= 2
(10th step numeral 2)
(11th stepin/ )

{12th step:+)

{Step No. 12 . @&}

{ 13th step:numeral 1)
(14th step:numeral 2)
{15th step X )

{Step No. 15: g1
{16th step:MR 1)
(Step No. 16: @ (1] )
{17th step:xy)

{Step No. 17: w7 )
V fora=2




How to delete programs
e To delete afl programs:

Put the calculator in the PCL mode { 33 ). Operate W#8 , {The contents of the Mreglsters_;

remain unerased. To clear them, operate w g in the HUN mode.)
e To delete a specific program: ,
Put the calculator in the PCL mode. Depress the relevant program number key to

, lor to M following W |} and . {If a program number is used, the display *

indicates the program number by depressing the program number key in the PCL moda,

But it is not displayed if the program number is not used (i.e. no program uses the program

number} )

How to change program number

Each program has a certain program number { B8 to /). More than one program cannot use

the sarme program number. You may want to assign a specific program number to a specific

program. If the number is used, you can reassign the program to a new number so that the

desired number can be used for your program. This is done in the following way .

(1) Eut the calculator in the WRT mode { ®x](@ )} and depress the relevant program number

ay.

(2) Depress(©. .

{3) Depress another program number key to which reassignment is made. (If this program
number is used by a program, this operation is ineffective.)

(4) Put the calculator in the RUN mode | ) or the WRT mode { (a3 ),

Exampie 1: To change PO to P9, i [E1Fg C)iwEalwce (4]

Example 2: To change P5 to P6. M Zlim)psic)i) Pejis

Remarks for programming and operation

® Programming rules
e The program consists of commands arranged just in the same order as with step-by-step

calculation. {The sequence of commands is the same as of ordinary mathematical ex-

pressions.)
e All buiti-in functions can be used in programs,
There is no restriction on the length of mathematical expressions.

® Any number of constants can be used in a program (each has a mantissa of up to 10

digits and an exponent of up to 2 digits). In this case, each of digits, decimal point, +/-,
and EXP is counted as ane step.
e Calculation involving constants can be programmed.

® To write a program (WRT mode)
¢ Just after the WRT rmode is eritered, you can depress only either of topg , WFEE to
WEFE ,and = to Bl (3)

e The number of steps disptayed during the WRT mode plus one is the actual number of
steps written in the program memory because the step of (or m(FEs ) is not counted
which actually makes a step.

¢ When the program area becomes full, no more commands cannot be written (but those
which are already written remain there).

* While a program is written, validity check of function arguments and nested parentheses,
etc. are not carried out (error may be detected during executian).

® Depressfgto®], @Eﬁ!to@]_@, or (e (M to®{F] to terminate (oading a program. Then
vou can load another program or enter a different mode.

e The program need not end with HLT. {If HLT is not programmed, the last result remains
displaved after the last command s executed.)

a2 Execution {(RUN mode)

¢ Nothing 'wii{l occur when a program number key 16 which no program is assigned is
depressed.

® When execution of a program is at a halt, you can carry out other calculation manually,
You may use the result of calculation as an input data or use the intermediate result of
programmed operation currently dispiayed for some other calculation. If the inter-
mediate result is used in subsequent programmed operation, the data must be restored
before programmed operation is resumed.

—33--

e |f you depress M@ when execution is at a halt, the currently displayed data and
command will be cleared. f you depress 8 during execution (*—' disptayed) , execu-
:'on of the program will terminate. g allows vou to terminate operation when it takes
a long time or it is running in a loop.

» |f you depress [ during programmed operation (="' displayed] . execution cames to a
halt after the current command is executed. This is the same when is depressed in
the middle of PAUSE, allows you to debug a pragram in the middle of execution.

s tEnlfors ("E.” displayed} possibly detected during programmed operaticn are summarized

glow,
1. Overflow of a result of operation or data put in memory.
2. QOverflow of an argument or value of a function.
3. The destination of a jump ( @&} is not found.
4, A sburoutine which is called { & } is not found.
5. I!'Iegali ]nesting of parentheses or overflow in an L-register (In this case™C* is dis-
played.
in ail cases (but B), the display indicates “E.” and the pertinent step number and exe-
cution cames to a halt.
To localize the command whose execution resulted in error, release the error status by
depressing @ (or B for the case of 5) and then depress ]

2-4. Programming examples

Let us study some variations of program to solve a problem for their merits and demerits.

Problem: What are the tength, € of arc and the length, a, of chord of a sector whose radius
is ¥ and centrat angle is 87

¢ €= ?’% a=2rsin%~

* Operation and programs

OPERATION PROGRAM

- [STEP

; 1 PO MODE 4, HLT,

éA 2 r @ Min 1, X, HLT,

360> ¢ Min2, X, n,+,1,8,0,=, HLT, {PO)
|4 ®o>a| MR2,:2=5in,X,2,XMR1,=, 24 steps plus 1 step
STEP

: 1y P PO MODE 4, Min 1, X, HLT,

Bl2eob@ ¢ Min 2, X,m,+,1,8,0,=, HLT, (PO)
3 B—q MR 2, =, 2,=5nX,2,X,MR1,=, 23 steps plus 1 setp
STEP —

o

:C 26 B3

3 P ¢ | POMODE4 MR 1, X, %, X, MR 2 = 1,8, 0, =, HLT, {PO)
4 @ —a MR 2,+,2,=,5in, X, 2, X, MR 1, =, 22 step plus 1 step
STEP
1r 6 POMINT, ..o 1 step
D 26 ' P1 Min2, MODE4, . .......... .. 2 steps
| J 3 >R |P2MR1,X,m X, MR 2,+,1,8,0,=, .10steps {pg, p1 P2 P3)
4 B —>a |P3MR2,+, 2 =, sin, X, 2, X,MR 1,=, 10 steps plus 4 steps
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Advantages and disadvantages
A Standard program

AT R

e The sequence of operation is simple. After the program number is assigned, & ig*

aperated simply or after input data.
& It is possible to store many programs (up to 10 programs).
e |f reguires a small number of steps.
¢ Since the sequence of operation is fixed, it is impossible to change part of data or ta
get part of results.
B. A wariation
e This is basically the same as A but the sequence of operaticn is not sa simple.
C: Data input operation is not easy.
o The number of steps is the samllest of all.
8 |1 is possible to store many programs,
e Data must be put in memory before execution. This may induce error,
O Liser's function type
e Data may be input in any order. Results can be get in any order, The program
number keys are connected with certain functions.
s Thisis convenient since data can be changed partly.
This requires mare steps than the others.
s This may cause the shortage of program numbers if the number of input data and un-
knowns are large.
# It is inconvenient to store more than one program,
The most preferable program will depend on a particular case.

Programs of type A are mainly described in this marual and library. Some programs are of -

the other types.

Jump

There are four kinds of jump commands.

1. Unconditional jump to a designated register: GOT(O, LBL

2. Conditional jump which skips the next command depending on the cantent of the X-
register:
x=0.x20 x=F, x2F

3. Conditiona! jump which skips the next command depending an the content of an M-
register: DSZ, 1S7Z

4. Jump 1o a subroutine and return from it: GSB.

These commands can be used independentiy and in cambination.

m Use of unconditional jump

GOTO N causes controt to jump to LBL N of the program urcanaitionally,
Nisadigitcf Qor 1102.

GOTO N and LBL N of up ta 10 pairs can be used anywhere .n a program.

Maore than gne GOTQO N may be used 'n a procgram bul the destination of jump (LBL
NJ must be uniguely defined.

If the destination of a jump is undefined, execution of the program results in error,

Y ou can input the jump command GOTO N, manually (depress BRG] or M to & ).
If the destination, LBL N, is undefined, nothing wi'l be performed.

® Use of conditional jump

Conditional jump 1

e The content of the X-register ldisplayed) is compared with zero or the content of *he
MF register and, if a specific condition 1s met, the next step is executed: otherwise the
next step is skipped.

® There are four commands of this type.
x =0 Testis made if the content of the X-reqister is zero.
xZ 0. Test is made if the content of the X-register is zero or pasitive.
x=F: Testis made if the contents of the X- and MF registers are equal.
x 2 F: Test is made if the cantent of the X-register is equal to or greater than that

af the MF register.

Example 1: To find the iargast number out of registers M1 through M3.

MR 1, Min F, MR 2, INV x >F,MinF,MR3,INVXx2F MinF, MRF, ...

yEes yes
Mo No _

Example 2: To find the smallest number out of registers M1 through M3,

MR1,+/—, MinF,MR 2,+/—, INVx Z F, Min F, MR 3, +/—,INV x Z F, Min F, MR F +/—, ...

vas T YE€s
Ne | No |

Example 3: Tojump to LEL 1 if the content of the Md ragister is zera,
MR 4,INV x =0, GOTO 1, ...
ves *
No J

{LBL * may be located in this program either in the first place or at the
end.)
Example 4: To jump to L3L 5 if the content or the M5 register is negative.

_ MRS, INVXx > 0,GOTO 9, GOTO 5, LBL S, ...

yes D

No

[LBL 5 may he located in this procgram either in the first place or at the
end.)

Program which uses conditional and unconditional jumps
Example: Let us abtain the roots of guadratic equation in different ways for real and

1

aginary roots,

Y

’ ) Coefficients

No. Equation Roots
a b [
(1) Bx* +6x +1=0, 8 8 1 (—0.25, —0.5)
i(2) 2x +26x +89 =0 2 26 89 (—B.5 + 1.5 i}
(3) 2x? —28x+88=0 2 |-28 98 ( 7 )
Salution
erootsofax? +bx +e0=03ae
_ bz \3"'1-]
20

Al

PO

Lp
i B

gre ) = b* — dac
Programming { (=& )

HLT, Min 1, HLT, Min 2, HLT, Min 3,2, X, MR 1, =, Min 5, ..... Inputa, &, and ¢

and calculate Za.
MR 2, INV x?, —, 4, X, MR 1, X, MR 3, =, Min 4, INVx 20, GOTO 1, .....
Goto LBL 1ifD 2 0.

L2, MR 2 +/— + MR 5, = INVPAUSE, ............ccoivi i Imaginary roots are dis-
MR 4, +/—, INV /, +, MR 5, =, INV PAUSE, GOTO 2,....]piayed one by one.
L1, MR2, +/— + MR 4, INV+/ ,= + MRS, = HLT ... VResl } -
MR 2, +/— — MR 4, INV ./, =, <, MR §,=, HLT, ........ ;1@ roots ars displayed.
59 steps
. 36_




s Execution ( k9] |}

(1} Fa 8 @ (2) 2 B
6 ©8 26 &
1@ —-0.25 89 @ — —6.5and 1.5 are displayed

B - -05 a:ternately in intervals of about
a second.
(3 2B
28/
98 | —7
by — 7

Conditional jump 2

¢ {S5Z and DSZ are this type of commands. 1SZ increments the content of the MO register
angd DSZ decrements it before executing a test.

e |f the content of the MO register is not zero, the naxt step is executed; otherwise it is
skipped.

¢ These édommands are used for loop control.

e Examples: Toruninalcop 7 times.

With 1572 ... 7,+/—, MinQ, L[%L T, e, INV IS{Z, G(IJTO 1, g
7 times MO # O MO=0

With DSZ...., 7, Min 0, L@L T, INV ?SZ, GOTO 1, S R
7 timesMO # 0 MG =0

® Use of subroutine

A program may consists of a main program and subroutines. The main program composes
the central framework. A subroutine is a self-contained part of a prograrm which can be
incorporated into the program as many times as necessary. |1 can be incorparated anywhere
in a program and even in different main programs. In other words, a subroutine performs a
certain setf-contained part of job which may be requested many times in a main program.
Use of subroutines makes programming easier and reduces the number of steps.

Program incorpcrating subroutines
Example: |et us make the common part of the “regular actabedron’ and '‘regular tetra-
hedron' programs respectively given in pages 25and 28 into a subroutine.

Regular octahedron  pp HLT, Min 1, 2, X, GSB INV P9, 3, GSB INV P8, 7 steps
Regular tetrahedron PTHLT, Min 1, GSB INV P9, 1, 2, GEB |INV PG, 6 steps
Subroutine INV P@ 3, INV \{_ X, MR 1, INV x?, =, HLT, 2, INV \/_ *,

10 steps
Subroutine INV P8 X, MR 1, INV x¥, 3, =, HLT, 6 steps

Total 29 steps

The tatal number of steps of the two main programs are 43 steps (21 + 20+ 2 (PO, P1) = 43},
and it is reduced to 33 steps (7 + 6 + 10+ 6 + 4 (PO, P1, INV P, INV PB) = 33) by using
the subroutines. Operation remains wunchanged as described in pages 28 and 31 .
Note: tf GSB Pn is placed in parentheses, do not use “equal” and a closing parenthesis
which is not paired with an opening parenthesis in the subroutine,

. o we

.

»

[ ]

[ ]
be-calied in-anather sub ﬁe'as long as the tevel of nesfmg )t e_ixceed- fouri.’
Cemmand GSB will be distegarded if the nesting level exceads foyfl-~

m  Use of indirect addressing

IND is the command of indirect addressing for designating a register or a destination of

jumeg,

indirect addressing of M-register

s«  Use IND together with register commands (XM, Min, MR, M—, M+) 1o assign an M-
register indirectly.

* [NV IND, M+ n addresses a register indicated by the content of the Mn register to
execute M+, {The same effect is produced by unprogrammed operation.)

& You may use any register command in piace of M+.

Example: INV IND XM 3 executes X+M b when M3 contains 5.

¢ nis0, 1109, -0,-11t0 9, F,orF.

& |f the Mn register cantains other than 0 to 19, the most and second most significant
digits of the integer part are taken as the register rumber. |f the content exceeds 20, the
~ommand is ineffective.

Example 1: INV IND MR 8 performs no operation wnen M8 contains—256.
Example 2: INV IND MR 8 executes MR 2 when M8 contains—2.58,

Indirect addressing for jump

¢ INV IND GOTO n forces cantrol to jump toa LBL designated by the content of the Mn
register.
Example: INV IND GOTO 3 is eguivalent to GOTO & {jump to LBL 5) when M3
contains b.

¢ nisQ,orltc9

* {f Mn contains a number other than 0 to 9, the most significant digit of the integer part
is taken as the LBL number.
Example: INV IND GOQTO b causes jump ta LBL 0 when Mb contains 0.1,

¢ [f the destination is undefined, the jump command will be disregarded.

Indirect addressing for toop control

» NV IND INV ISZ or INV IND INVY DSZ causes ISZ or DSZ tc operate on the register
designated by the content of the MO register.
Example 1: When MO contains B and M5 100, INV IND INV DSZ decrements the
content of M5B into 99,
Example 2: Whan MO contains 3 and M3 —1,INV IND INV ISZ increments the content
ot M3 to 0 and skips the next step.

» Refar to “Indirect addressing of M-register’” for the case MO contains a number other
than 0 1o 9.

Indirect addressing for subroutine call

e [NV IND GSB 0 calis the subroutine which is identified by the content of the MO
register.
Example: When MQ contains 7, INV IND GSB 0 is equivalent to GSB P7,

s When MO contains a number other than 0 to 9, the most significant digit of the integer
part is taken as the pragram number.

s |f the program number designated is not used, the subroutine call command will be
disregarded.




m Draw flowchart f o e Elementary programming

® It is suggested that you draw a flowchart which represents a sequence of events occurfing . .
when aggalculation ;f interest is executed. g ; v xample 1: To c;btam the sum and difference of the largest and smallest numbers out of
The flowchart is usually drawn with symbals as follows. : ot data lx = F)

( Begin )

¢ Program

PO 9,EXP,8, 9 Mn2 +/— Min1,
LBL T, MR 1, MirF AC HLT,

e Beginning of a program INV x 2 F.oMin 1, Min F,
MR 2, INVxZF,MRF,Vin2, G0TO1, 20 steps
---------------- Input data. PT MR 1,+ MR 2,= HLT.

MR 1, - MR 2 = 9 steps
¢ Ne L. Test a condition (e.gx=0,x>0,x=F, x>F} _
e Operation

e Flowchart

Yes
C "
Calculation | ,............. Execute arithmetic operations Data e 1
OData [ | s
s : Repeat this, .: Initialization
ubroutine Al the end l—ﬁ: Sum : 9 x 1099_> pA2
2T Difference -9 % 10% =M1
S Unconditional jump GOTO N |
? | -------------- Destination of a jump LBL N '
jume M1 —=MF
( Display Display results. T
-------------- End of a program Data —>x

X+ M

MF - x

X =>M?2
!

The fiowchart of program P1 is omitted,

*
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Example 2: To sum up data separately classified by code 11 to 9) {IND, DSZ) ': Example 3: To input data into nine M-registers sequentialiy and display the data

® Program
PO INV MAC, : ® ngram
LBL 1,AC, HLT,—,1,0,=,MinQ, AC, HLT, '
INV IND, M+ 0, GOTO 1. 14 steps PO 9,Min0,
P19, Min0. LBL 1, AC,HLT, INV IND, Min 0,
LBL 1, INV IND, MR O, HLT, INV DSZ,60T0 1,
VN DSZ, GOTO 1, 8 steps 9, Min 0,
LBL 2, INV IND, MR 0, INV PAUSE, ® Flowchart
e Operation e Flowchart INV DSZ, GOTO 2, 17 steps
( PO ) ( PO )
Code ] * Operation
9 ->MO0
Data & Memory all clear i
Repeat the above steps,
Attheand BL oo Sum of data of code 1 Data 1 @&
B Sum of data of code 2 e Cata 2 8 ]
: Code : Data
, Data 9 BB Data are displayed sequentialiy in 91 |
. I
[GTEEEEEREEE Sum of data of code © | intervals of a second, mes Data = Mn
Coge — 10 MO

r_______________,L/,"‘
Data MO &

| M0 =0
Data-> M+ 9 - M0
|

) e o)

I
9 - MO
MO#O

Cow

Result
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Example 4: To rourd data to # decimal places

Program 1

(NY PS MIin @, INV INT, X <M &, INV FRAC INV RND 11, M~ 9, MR 3, 7 steps
This program wi'l not work well if the first decimal place is zero.

Program 2

PNV PE X, INV 10N, MIn 9 4+ - B = INVINT, +, MR g, =, 12 s1eps
1 his grograT accepts positive data only,

Program 3 _

INY P8 = INV ABS, Min @, X I 1, INV 10% X, XM 9 + - 5,1, INV INT, &,
'R D = 17 steps

Both positive and regative data can g input.

Operation {for program 3 with n=3}

12.3456 WPE ——-> 1234E
404444 WP —> —4.044

Example 5: Decirnal-hexadecimal conversion

Program
INV PO Ming, [{,1,8 Mng, 2, INVIOY, Mir8 GSB INV PS, 1], 10 steps
P4 Ming, It 2 INV 10X Min2. 1,6 Min8 GSBINV P8, 1. 10 steps
INV PB O, MinO, i,
LBL 1. INVISZ, [(, [I, MR 8, >, MR 8,11, MinB, INV FRAC, X, MR &,

1T, INV IND, Min 0, MR 6, INV INT, Min 8, INV x=0, GOT0 2, GOTO 1,
LBL 2, INV IND, M= 0, i, INV IND, MR 0, X,MR 8] INV D52, GOTQ 2,

+ MR 8,1}, 38 steps

The ranges cf input and sutput cata are as follows.
~655359 = decimal number £ 1048575
—9FFFF = hexadecimal number < FFFFF

The P key can be used as :he decimal-hexacecimal conversion key for arithmeric
operations like other funcrion keys.

Operation i .| Hexade- , Hexade-
Decimal 1234 is hexadecimat 4D2. Decima: | imal Decimal | ¢imal
1234MFE—4:13:02 0 00 8 08
Decimal —B00000 is hexadecimal —927C0. 1 01 g 0%
6000008W™FH~-9:02:07:12:00 5 5 T ~
Hexadecimal A283 is decimail 416561,
10:02:11:03F 416651 3 03" 1 g
Hexadecimal 3FCH + 77ED is 4 04 12 C
hexadecimal B7B2. 5 . 05 13 D
3:15:12 05370714 13EB#E B 06 | 14 E
—11:07:11:02 7 07 [ 15 £
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¢ Flowchart

Example:
Decimal tc hexadecimal Subroutine Conversion of decimal 1500 to
hexadecimat SEC
( P9 ) ( P8 ) 1500 »BEC
L 1893 4 Basic features
I tialization MO counter 1->MO 1500 - ‘6 - Hasic operations: arithmetic operations (addition, subtraction, multiplication and division
16 - M9 [ Remainder 12 —M1 ~vith capability of judging priority of operation), negative numbers, exponents, parentheses
100 > M8 2 >MD 93+ 16 = & 1 up to 10 levels and constants permitted.

Caleulate Remainder 13 = M?2 Suilt-in funetions: trigonometric and inverse trigonometric functions {with angle in degrees,

remainder adians or gradients), hyperbolic and inverse hyperbolic functions, logarithmic and exponen-
Subroutine P8 Remainder->Mn 3—>MO 6+ 16= %]_ ~al functions, inverse, factorial, square root, square, raising to power of high orders, ex-
racting roots of high orders, decimal«— sexagesimal canversian, coordinate transformation
1o LBL 2 rectangular to polar and vice versal, absclute value, removing integer part, removing

I's integer Remainder 5 ->M3 irsction part, percentages, random number, 7
Heaxadecimal part zero? Statistical functions: standard deviation (2 kinds), mean, sum, square sum, number of data
< ) Memeory: 22 [nonvolatile) registers
Yes Range of number: +71 x 107%? 10 +0.899999990 x 10°® and O, internal operations use 12-
= Higit mantissas
Decimal point: full floating with underflow
Hexadecimal to decimal Adjustment for] 5 x 100 2 M0 a Programmable features
. - 1 > Number of steps: up to 256(nonvolatile, 1 step performs a function)
figure position (5 x 100 + 13) x 100 . Mo Jump: unconditional jump {GOTO) up to 10 pairs,conditional jJump(x=0, x>0, x=F, x>F’)
H5x 100+ 13) x 100+ 12} x 100 -anditional jump for laop control (152, DSZ}
— g - MG sabroutine calt (GSB), up to 9 subroutines, up to 4 levels
fnitialization No 3 T Number of programs storable: up to 10 (PO to P9)
100 —~ M9 Completed: End of repetition Checking and editing functions: check, debug, deletion, addition, etc.

16 —M8B indiract addressing: for M-register, destination of jump, calling subroutine

= : fT Miscellaneous functions: "manual jump” {GOTO), temporary suspension of executian
orrection o P q ‘PALSE), command code and step number displayed during check, FA-1 adapter {option)
. + + - :
adjustment for 1{5x 100+ 13) x 100 + 121 x 100 .- cassette tape recorder 1/0

Subroutine P8 figure position : 100
{ Decimal ) End
a1 Capacity:
Input range Output accuracy
L ntry/basic calculations: 10 digit mantissa, or 10 digit mantissa plus 2 digit
expanent up to 107*
4
Seientific calcuiations:
$INX, COSX, cOs ' X x 1< 1440° (8 wrad, 1600 gra) *1 in the 10th digit
sin'x, cor i< —
tan™! x x1<1x 10'%° — =
log x/In x O0<x<1x 109 —
10* X< 100 e
e*, sinhx, cosh x —227 <x <230 — o —
tanh x —115 <x <230 —r—
sinh™ x Ix1<<1x 10%° —r—
cosh ™ x T<x <1 x10% ——
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tanh™ x 1 <1 e

VXL xY, 0<x<1x10'% e
xlf}’ l{{;] ng.(-] xu]mo’y #0 e
x® x| < 1 x 10%° v —
1/x xl<1x10'"°, x =0 e —
x! 0 <x <69 (x: natural number) ot
R—P iXxi< 1 x 10°%, fy <1 x 10% —
P— R iFi<<1 x $0'%° e

01< 1440 (Barad, 1600 gral
Decimal to sexagesimal Within = 27777377777
n 10 digits

a Disptay: 10-digit mantissa (including negative sign}, 2<digit exponent, liquid crystal,
oossible sexagesimal represantation, INV, K, HLT. AUN, WRT, PCL, DEG, RAD, and GRA
modes displayed
m  Error check function: Overfiow {10'%° or more) ana fatal error for execution detected
(& "displayed)
s Power consumption: 0.0008 W (calculatcr alone)
0.000W  {with FA-1 adapter)

s Power source: 2 silver oxide batteries (Type: G-13, UCC357, 10L14, RW-22 or RW-42).
The calculator gives approximately 1300 hours {1000 hours WITh FA-1 adapter) continuous
operation on type G-13,
» Auto power-off: Power will be automatically cut off about 14 minutes after end of
operation.
=  Usable temperature: 0°C — 40°C (32°F — 104°F}
s Dimensions: 93.6mmH x 71mm¥ x 141 2mmD

13/8"H x 2-3/4"W » 5-1/2"D)
®» Weight: 103g (3.6 0z} including batteries.
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~elicitaciones por haber adguirido esta calculadora cientifica programable.

-sta caleutadora super-fina, de tamano ce bolsitlo con pantalla dz cristal |iquido es capaz
Jde realizar calculos comunes paso a paso o cdleulos programados. Equipada con 22
‘nemorias independientes, puede camputar valores ce 51 tipos de “uncicnes. La secuencia
“de operacion £5 basicamente la misma de [as expresiones mateméaticas comunes {1dgica
algebraica verdadera) con capacidad de paréntesis hasta diez nveles. Para la operacion
programeada, puede atmacenar un programa o varios, hasta un total de 266 pasos.

zl adaptacor FA-1, provistc comro opciar, perm’te conectar un grabador a cinlas de cassette
1 la calculadara v almacenar prograsTas ¥y contenidas de memarias en las cintas de casseties
sararecargar mas tarde,

 Esta’ manusl ccmtiane una 12 parte, de caiculos paso a paso, y-1a 28:parte, de calculos
. programados. - @ “aconsejamos gue estudie cmdadosamenta el funmonam;ento de la
. calculadora antes de ysarla. : i :

INDICE
Precauciones . . . ................. e L e ee .. 49
Mantenimiento de lasbaterias . . . . ... ... ... . . L. o e 49
Adaptador FA-1 ... .. .. ... .. ... ... . ... P e e e e e e 49
12 parte Calculos paso apaso ... ... e i e BD
1-1 Controles y companentes requeridos para fos cdlculos pasoapaso. . .. .. ... .. 50
1.2 Marcasdeoperacidn . . . . . ... L e 56
COrrecciN . . . e 56
Rebasamiento 0 BrGr . . ... . . .. L L 56
Funcidn de apagado automatico . . .. . oL L e e e 56
1.3 Caleulos BASICOS . . . . . L . i e e e e 57
Suma, resta, multiplicacidr v division . . .. . L L e 57
Calculoscon paréntesis . . . . ... . L 58
Calculosconconstante . . . . .. . L e 50
Calculoscon memoria . . . .. . .. e 60
14 Calculosdefunciones . . ... ... ... .. ... e 51

Funcinones trigonomeétricas, funciones trigoromeétricas inversas, funcicnes
logaritmicas, funciones con exponente, funciones hiperbadlicas, funciones
hiperbalicas inversas, funciones varias f{raiz cuadrada, cuadrados, reci-
procos, factorial, nlimero de azar, namera de digitos significativos, valor
absoluto, parte Integra, parte cecimall, sistema de convarsién de coordena-
das, porcentajes,

1-5 Cdleuios de desviacion estandard . . . . . . . . .. . L e e 66
22 parte Calculosprogramados . . . ... ... v vt ittt e, 68
2.1 Controles y componentes requeridos para calculos programados . . . .. . .. .. .. 68
22 Programaciénbdsica . .. .. .. ... ... ... e 72
Analisis, programacion, entrada de programas, ejecucién,
2-3 Verificacion y correccion de programas _ . . . . L L L L L L L e s e e e 75
2.4 Ejemplosde programas . . . . . L. .. a . e e e e s 81
Usa de un satto incondicional (&), B} . . . L L 0L 87
Uso de un salto condicional | G9.&9 &= B0 ) ., . ... 82
Usodesubrutina (B8} . . . . . . . e, a4
Uso dedireccidn indirecta {08 ). . . . . .. . a5
Dibmodeungratico . . . . 86
Programacidnelemental . . . .. .. ... oL 87
Especificaciones . . . .. ... . ... ... e e v . 3




