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Program Manual

FX-201P. Standard model, 127 step, Fortran method,
10 memory, Scientific, Mains/Battery application.
FX-202P. Deluxe version of FX-201P. All of the same
features, plus one year program protection. Separate
silver-oxide battery system stores and protects any
program for repeated use and against accidental loss

PRO FX-1. Magnetic card version of FX-201P. All _
features the same. Programs can be recarded on credit
card sized mag. cards.

The logic, features, program length (127 steps), and
program method (Fortran) are identical on all three

maodels.
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APPLICATIONS PACKAGE (continued|
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325 F distribwition 04
s et whan [y b8 even 94

stribiu tion whan M | is even o5
226  Chi-square distribution ol
327  FAandom number generator 100

Financial Programa
3.28 Compound interest
3.29  Loan repayment
330  Ordinsry annuity
331 Accrued iny
332 Amortised loan schodule
383 Sinking fund (known intarest rate)
334 Sinking fund of unknown interest rate
3.35 Sinking fund of unknown intarest rate lalternative programl
Elctrical Enginsaring Programs
3.36 Series resonsnt cin
337  Parallel resonant circuit
338 Freguency range of 8 crystal oactllator eircuit
339 Low-pass active filter
3.40 High-pass active filter
341 Agtive band-pass filter desgn
3.42 Paseive band-pess |iter design

1. Computation of component values

1

2. Computation of circulit parametsrs
343  Transmismion line impedance
344 T- gnd

1. T— attmnuator component values

atienuatorns

2 T- attenuator component values 147

Gaoneral Programs

245 Arithmetic, geometric and harmonic prograssions 160
346 Ares of a triangte and of a figure compossd of iwiargles 162
34T  Area snd side of a reguiar polygon My A - 154
348 Speed and half-life of a reaction 156
349  Stadis surveying e 158
250 Moton of aprojectile 161
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3.52 Course caleulation Sk 165
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PRO FX-1 MAGNETIC CARD RECORDING INSTRUCTIONS

To Record:
1. Key inpr

am with switch st "WRITE", as an F X-201P/202p

2. To récard

MOgram on to s card

“RECORD"

1e facing keyboard) in slot &t to0p of the
oft 1o righit

drawing It through fr

vwar strip with anti m

O pravent

lerinl avasurs ar

amage. Pre-cut ant

ic strips are pockyd with all

Te Read:
1. To

toad & program from card to calculator, set the switch ot "READ

Run the prog

T Card thr

gh the stot from left o right

yrogram has been correctly transferred from card to

t tha switch o "CHECK", and pass card through & second

tays darkened, the program has been corrsctly

" and program i ready for use,

da, power con

mption is 3 times normal. Wesk batter
uise BiTor ight to come on, preventing
ries OF use & mains adaplor,

alculating—will &

wagful

2 £ arad for, can be used 1,000 times
i | 188 gram cards, pass s cleaning card through the siot
4, Anti magnetic sirigs may be rémoved and cords reused for new programe
SPECIAL NOTE |
& ESSENTIAL THAT BEFORE WRITING A PROGRAM IN THE
you DEPRESS [AC] AND :
FAILURE TO DO S50 WILL PREVENT TRANSFER OF THE PRO |
GRAM TO A MAGNETIC CARD ALTHOUGH IT 18 STILL POSSIBLE |
TO USE THE PROGHAM WITHIN THE MACHINE |
L — |
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1.1 KEYBOARD — MANUAL FUNCTIONS

Data inpat indicatar |amg Arwwerr indicatar lamg

ction

Exponent key

The following keys are operational in the manusl mode

. X wtic Ty an keyy
EXP W O ¥
[Te MA | M Mamary function kays
. [+ AC Change sign and clear keys
gin o8 | | lan are T function keys
log | [10%] | i inction keys
1in L [V Reciprocal, pl and sguare rool ey
SexaprsiTal = decimal conversion Ky
ENT| |[ANS Date entry  and rocall kiyi

b the manuasl mods the degroes rad anegrad Keys is operational

wh



1.2 DISPLAY

The d

lay containg a 12

B digitron wibe, This s divided into three pe
o8

shown below,

- - -
e g e O e |
i (i
® °
ENT anS

1hgit ire

% the number of the data register used for s

NT lamp is o

umber of

Al ster wsad for recall w

The 10 digits on

right mra used for a 10 digit {lo

G B

number, or an §

issa and 2 digit exponent for a schentific notation
mi it

o negative num

1 used in scientific notation only a 7 digit man

me calculations a ™ SHn appears momentaniy wh the

kimg |1

Is nat possible to use tha keyboard whilst this happens




1.3 ARITHMETIC FUNCTIONS
EEIREe VIS

Tha basic four Tun

% e entered alg

wrtered in tih or Ehat H it we

EXAMPLE atw f ¢ 2+ 3 ede §

Kay Display Commont
I i

+ =] Partial Answer

16 Toal

SWEF WS

Motice that a part

key ended the calculation. The othe
\9in ¢

=
=
=
=
n weay, They may aiso be used for c
= .-
D
=)
*
=
€
¢

EXAMPLE Calculate a) (23 x 59) — 10 b} 123 < 567 =

Key Display Comment

1357, Partial Answer

1347 Answer

667 567
0216931216 Partlal &nower

89

1930687831 Anawer




g B Parrikse 1l tad the | rifvg Wy ing oper
1
" I TR
. i
x 1
) - than it
floa
"y
an o
J i 04 145 »
15500 -
nNE . i

" a wign for o mumber .
v key it s
AMPLE C 1 ) x (45 x 107°)
oy Display Commant
1.294
1.234
1.234 (s

S egalnee




Feeeeost9IN

Cloar Kays

Thr clmar kwy,| © e The krghosrd &
varlisa shown in the dipliy, § Shog 1t 4 iy
¥ BB, A aared The s
& bl el e : T
EXAMPLE Caieulate (282 3) 4
Ky Display
Pl 1%
L | 1
n
€ f
¢ i
]

P ot an pUtOMALIc o

conitant function ne

EXAMPLE Calculate

b 2-163-1.64-16

ol 204 1.7, 30+ 1.7, 40+ 1.7

¢ 1.9°.1.9° 19°

Display
2.4

e 2.4

1.6 16
16

1.k 1
4

1 1
| a4l

al 14+424 165+24 1.6+24

1.8x 1.8, 1.7x 1.9 1.6x 19

e

Commenti

Actate con



Koy Display
1.6 1.6

0.4

Comment

o COnsTan|

ans

Ans 2

Ans 3,

Activa

constant

Ans 1

Ans 2,

Ans 3

Activale canstant

Ans

Ans 2

Ans 3

Activate constant
Ang 1

1.6
1.7
1.7
141176
1.5
EXAMPLE Calz il e !
Key Display
V=




The

Square roat of the displayed number is ex tracted using I|\1-! J Koy,
EXAMPLE Calculote J2 +J3
Key Drisplay Commant
| 1414212662 /2
¥ 1.414213062
o4 3
v ] 1.732050807 3
| 3146264360 A navens
The consiant, pi, is entered in the display, 1o 10 digits whan the oy

used, This replaces the contents 8 the display, Any pending oparst




1.4 MEMORY FUNCTIONS
[m+| [MR] [ MC][ENT | [ANS]

na independent memary and ten addressabile date re Thi

The calculator b
independent memaory is accessed using the | M+ ! koy the data registars

TENT | key. |f the ln,'< Il-u,- Is usad to tarminate a caloulation the |

ndependent memory, Numbars may be sulit

al use of the [+/—] key. The independent rmie

BCCU

rory by
by the | MC | key
EXAMPLE Calcufate al (123 x 456) — (78 x 8]

bl (20 + 30 + 40) x (50 + 60 + 70]

Key Display Comment
o 123 123
x| 123
458 456
. 56088 Partial answer enterad in memory
8 7
x 18
8 9.
]
T+ 102 Partial answer added 1o mamory,
55386 A nwer,

Clear momoary.

a0 Partial answer entered in memaory

70
. 160, Fartinl anwwer,
M 80 Hecall fram memory.
16200, A i




Use of 1he dats registers is regulied whan partisl snewers sts neded for further

7

calculations

EXAMPLE Calevilato (9x 8) ¢ 3

(=258
Ky [isplay Commant
f ]
=] 8
8 8
L*] B4
4 Y a
I ] 57
[ENT] 1 ENT 1 B7 57 antered in rag 1
? ¥
| 7
2 ' 2
x ] B,
8 B.
] 40
ENT) 2 a0 40 entared in re
LANS) 1 &7 Fecall 1
: 57
(ANS) 2 40. Recall 2
1.426

This example could have been worked using the [ M+ | and [MA] ey

above method shaws the use af the data registecs), When a number 15

register any previously held number is cleared.

FeeresILITINMIY

W




1.5 TRIGONOMETRIC FUNCTIONS
sin | [cos |[tan|[arc ]

degreet in deqrees, min ey and ssconds form ot

EXAMPLE Cafculare

tan (—35) gradh
dl 2gin 45 x con BB

Kay Display Comment

& &3 63 Enter degrons

Enter minutes

&
63 52" in decimal for

Enter seconds

33,8 7805555 63 52 41" in decimal f
ES7E5901 A figvot
" T
3
0.5 Answer
L 1280078 Anwwer
G i
At 4
L TOTN06 T8 '.I||4II-.
81471354 2 sin 48"
[
ALl G4
* LYFLY a
1 A v




18 -
C

Swiect “AAD

T 0.6

&1 ™

Select "GRAD

are || wn | 06 B 1055

o7

44 477004
44.427004
o8
53130102
B.703098

8 possible 10 convert from one angular mode

EXAMPLE Convert 25 to radians

Key Dizplay
DE

ore cos L6

A nmar

to another

Comment

Anmwer

altho




1.6 LOGARITHMIC FUNCTIONS
In!| log|| e[| 10" || y*

Comment

A nsveer

! 4.5
80.017131 Angwer

123
2.0829051 Answer

A ngwer

5.6 ¥

A nswer

¥

must be used as the first term i an




—

-;'_“

2
7.389068 1
73800561

a
20,0866 7

274745801

s
T

64

A mmwear

onter x

A st

A e

A nswar

a5 0 constant



1.7 ACCURACY, INPUT RANGES AND ERROR FUNGTIONS

1.7.1. Accuracy

For mast functions the calculator is v 3 "
and he socuracy i normally 2 — " ;
£ 1 iy thee Tth digit. The sccuracy e ara
range for ap ot W Hion
1.7.2. Inpul ranges
x cO8 X, TAn wl
a w, " x "
e tan X
w 0 <x
L YO0
27 < w230
0 n<ix10'%
x %t 10'%0
wl <1 10" x5k0
P ta » second
Errer indications

stops further calculatione. To red

ey, All prev

1% results in the wotking regitie

n the independent memory exe

Thex rriormed on & niber excpeding thaew
endent memory are protected againgt overfliow snd
averflow, caloulat) 3 recalied by the
k slemsed by the | AC
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2.1 KEYBOARD — PROGRAMMING FUNCTIONS

sgrams. b0 add

The follewing keys are operat

those mentioned in the manusl ¢

Dt nput Indie

Powirt switch -

Program switch

Claar keys =

Exponent koy

Unesnditional jump key

Staternent number key
Staternant end key
Chack key

Enter constant kay
Conditional jump key
Indirect memory kiy

Lt Indirect memory access kay
| MJ] Manual jump key
| MAC Clowr all memories

The follewing keys perform diffarent Gparations in the program mode
1)

6 O O O O 3 8 e O



WRITE

}ATA AY KEY
AMEWER WEY
i - &
MAETDR CLEAR KEY BAC
o to write in @ clea .

write br Bine [ Og
KEY

' te in the o oo
> e e
. gt -
" o -

-

. g g




CONSTANT WRITEIN KEY il

RITE

U 15 weite itdiEboral

Work " oA - M)

on kiy

M+
the comema

COMP mode
INDIRECT MEMORY KEY MR
WRITE r s L "
SOMP ol No o
tworks as | MA | (| ndepandsnt mamory recs
CLEAR KEY
WRITE maods it
COMP mods ol it

ALLCLEAR KEY
WRITE mode Lise 1o erase aw

COMP mode . Usa when dasired to s

&y



2.2 DISPLAY

When the cilculator it in the WRITE mode, the display is used 1o indicats the step

Tk

code, in brown, under ssch key i5 repested in

. and of the two previous steps are shown

programmaed from the key bosrd
the display, The code of the current s

The three figure number on the far left is the step number
EA'AMPJ’_E_
Aon | = C g
| LC o J
Step No. Code for Code for Code for

Srep 095 Step 096 Step 097

The above example shows that

097 is a statement end [ - | . The pravio

096, was the n 6 and step 095 was an [ENT| command. Hence we can see

that the program steps were |[ENT| &

When the cafculator s |

COMPute mode, the number sppearing on the far lelt of

ge register. If the LENT) lamp is alight 8 number must
e —

CANS

display indicates a st

in that register and if the lamp i5 alight, the number displayed is
s of tho registar indicated,

EXAMPLE

2.3 PROGRAM STEPS AND COMMAND CODES

he FX200P has 127

wallable for programming. Each key stroke in the WRITE
1. Step 001 is the first available for & program step, step
nmand codes for sach key are those codes indicated

bedow wach key res kays have no codes. In the WRITE mode the | key bagk-
¢ g or aditing, :

wehile the [ AC | key ciears the total program, The
check key has no command associated with it




2.4 BASIC PROGRAMMING

The FX20(P hat s unigus, but powerful, progeamming *“language™. Ench var

the farmula to be programmed is ol located o data register, (e, labaled, The
on it then carried out an thess sbeled variabies

appropriate mathematics! msn b

Conseguently, numbers used st consiants hive to be labeled as constants. For

wexample, |1 two numbers, a and b, were to be addad, Aumber & could ba allocated

1abal 1 and number b could be allocated label 2. 17 the snewer, o, warg 10 ba

altocated label 3, then the calculator would be programmed (0 lve
I= 142 (1 c=a+b

are weoilable for

A1 of the keyboard functions, but not | . | NEACa

use. Ag the calculator does not inherently know what labels we are going 1o u

ol tha program

for input data these have to be indicated at the very beginnin

ot the and of 8 progre

Similarly the labels used for the answers have 10 be ind)

Ay an example we shall try to multiply three numbers

EXAMPLE Calculateax bx o

Kay Commant
Select WRITE mode.
[EnT] 1[2) 2[]a

abeled

Variables a, b an

and el

The answer, labele
axbec

Answar, abeled 4, requl

I we now wish 10 calculate 124 x 356 x 790 switch the COMPute
[START | key.

Kay Display Commant

1 (ENT) 0. Calculator is requesting walue
of variabla 1

124,
= Enter 124
2 '(.‘E—_\__'_F o, Calculator requests varisble 2,
356,
Enter 366
(1] Calzulator requests variable 3.
790 790
@h'tT-J Entor 790

4 (ANS) 34873750, WVariable 4 Le. answar,

This is & rather simple example, but shows the mothod of entering variables and

arithmetic commands

Further sxamples will [llustrate the use of other functlons.

23



I¥ two calculations can be made with the same data, then two varisbies may be
labeled 1o give WO answers

EXAMPLE Cs
with cides a) of 10cm bl of Pern and &) of 15cm

culate the surince area and volume of a reguler octahedron,

[ Haer 5
The surface ares, 5 = n T whare a is the

siclo lamgth
Label & @ veriable

5 mvariable

V' ssvariable
Hence - x U x (1) /
mnd 3 x (1) = (x4 i
The program will therefore be
1 variable “a" |abeled 1
2K2xKIV =1 x1 caleulate 5 or label 2
1x¥ K3 x M+ K3 calculate V' or label 3
ANS 23 Displsy 2 and 3,

ram, set the program switch to WRITE and key in the program
riorm the ealculation, using the program, sst the progrsm
IMPute. Then perform the following operations

Ky Comment
- 1 0, Reguest for varisble “a’
0 1 10, oy — first value
T 2 (ANS)346.4101614 Answer S,
ANS 3 (ANS) 471.4045206 Answer Vy
TART i END 0. Aoquest 8
3 1 ENT - Second value of ay
o 4 (ANS) 160.74087 Answer S5
Angwer Wy
1 EENT 0 Request a
EnT 18 Third value of ay
] ANS) 770422 Anwwer Sy
ANG) 1690 000767 Anwear Vy
B ’ ART| koy has been used. and the program initlated, it doss
1 reaties wiligthes 1 ARS | ar -_r.'l: krys are used, The pragram Iy
[ g o hg




Chacking and editing programs
To lilustrate the procedure for checking snd aditing suppose that & similar calculation
prfece ored and volume of o regular

to the previous ane is required, except that t

pel. |7 e very s ilar

tetrahedron are invol
Surface aren, S

and Volume, v

Instoad of rewriting the program snd reprogramm ing the calculator it s only necessary

1o change a Tew constants in the original program,

EXAMPLE Calculate the surface area and volume of & régular tetsal
with vides of a) 10cm b) Fem snd ¢) 15¢m

Label ‘s’ osvarisble (1)
'S as variable

where § = J3 a*
o iR

and 'V ssvorjsble (@) where V '.’.'.2'1
The program will therefore be:
ENT 1 variable "a" labeied 1
a=Kk3JS x1x1 Hegte
3=1xYK3x K2+ K12 g

ANS 2: 3:

Program ‘CHECK' recalls the written pr
contents of the program. Each time the |CH
the step numbers and contents are displayed one at a thme.

into tha display, i

If the two programs, the previous oneé and the one above, are comp

difference between them can be easily seen

8l the 'K2x' has to be erased from the second line of the first program
and bl the last term in the third lina, ‘K3, should ba changad 10 "K12°

RERRRRRENEEE SR



P

To change the lirst program 1o the
006, 007, and 008 hove to be era

and one switch 1o WRITE r-\_n-rlu: Swps
1gwed wsing the [f; | koy ns follows:

Ky Display Comment

[CHK oot EZ ENT

[enk] 002 E2 !

[ gHK 003 E2 1 |8

CHEK oDa 1 = 2 2

CHEK oos 8 2 EO

cHE | pos 2 EO L2 K (1o be arased)
¢ oos s 2 EOD program backed up to 005

LCHK , 00s 2 EO 00 no cammand

[enk ] 007 E0 00 2 2 (to ba erased)

[cnk ] o8 00 2 ES « (1o be erased)
€ _' 07 EO oo 2 back up and clear
[€] 006 2 EO 00 back up and clear
CHK 007 EO 00 00 na comrmand
CHK | opE 00 00 00 no command

natically ju from 005 to 009 during operation.

program to step 028

CHK 028 k1 E6 L2 K

T e has now boeen rewritten for the tetrahedran problem, and may be sobved
" ey ~ st mode 10 COMPuLe
ART 1 (ENT 0 Enter first valus of &
ENT 10 ay
ENT i i MIBOROT 8
|LANS 1 ANS) 1178611300 Vi
"

Jsing the | AC | key in the WRITE moc will clear 4I||_errmn||uruqmruunuten and
88t the program back 1o step 000

P




25 MANUAL JuMP |[MJ|

tunction allows the uier 10 contiol & s atiin roem the

The manusl ju

keybo o calculatio

ol dhuring COMPUte mode, Tivis i useful foe saer

LAY

1o mach ¢

e totmled. | ey ciemrs sl sy ¢

EXAMPLE Three trisnglas are on & comm
For given valust of their bas

the rorml areas o

- 50m >

&
1 AB " sin O sin

Arga of triangle

2 sim (ks D1
Let AR varsable 1
o — variable 2
p — variable 3

Area —
Total Area —

The progeam then is
MAC
ENT 1 entar AB
MJ
ENT: 2:3

G=2+3 Celculute 0+ §

4 T lx2sinuIsin<s 6sin+K2: Calculate area
=6+ d UM B,

ANS 4: &

During the operation of the program, depression of [MJ] instead of [START]

will causs prog

pred only ange.

S, whilst using the value of AB &

10 jump 10 the beginning, thus sceumulating SneNers in mamory



&

L
o

o R LT

Program calculation:

Display
1 END 0
1 ENT 50
2 END 0.
2 END 41,
3 END 0.
€D .
ANSBO3 050508095
END 0.
END 61.63333333
END 0.
ENT)  49.41666666
@ANS 893.621914
END 0.
ENTD 87.1
EnD o
ENT) 37.88333333
@ND 9356388665
@NS  3056.104087

N.B. Remember to st angular mode to *DEG’,

Cammant
Enter AB.
Enter

Enter ﬁ 1
Area )
Jump to caloulats srea 2

Enter (g

Enl«Bg
Area 2

Erngra:;
Entﬂﬁa

Aread
Total area,

', B B B B B B B A A B B B B &



2.6 UNCONDITIONAL JUMP [GOTO| [ST #]

W an unconditional jump Is requined in the program, this may be accomplished by

use of the UIJTIJ' kiry. Uip 10 10 different points may be programmed using a

number key and |[5T # |

EXAMPLE Calculate the total price af the foltowing

Produet Na. Unit Priea
A 15 £300
B 10 £180
c 12 E250

The same calculation has to be performed three timas Le. No. x unit price, @

tataled. Instead of using a manual jump, as in 2.5, use an unconditional jJumg

will involve less keying operations,

It No. of items varinble 1
Unit price - variable 2
Total price per product variable 3
Total price variable 4

Total no, of items - variagble 5

The program Fs:

MAC
ST# 1: ENT 1:2: enter no, of items and unit pric
3. T2 Total price per product
4= 3J+4 Total price.
5 g Total no. of items
ANS 3 Display total price per prioduct
GOTO1 Goto ST 7 1 unless
MJ

ANS 4:5 Display total price and no. of items



Progiam calculation

Koy
START
15
| ENT |
300
ENT
ANS |

a0

1
1

Display
ENT} 0
ENT 15
(ENT) 0.

3000,
5300,

Commant

anter 18t numbaer

enter 15t price

15t sub-total

enter 2nd number

enter 2nd price

2nd sub-total

enter 3rd number.

erter Ird price

3rd sub-total

Ot




2.7 CONDITIONAL JUMP [IF]

The use of the |IF| key allows a variable 10 be compared 1o a constant, or 1o tha
contents of another mer tor, Thi statement
poss testa, and ollows progeam 1o branch to th

depen: an the result of the tes

Heénce M = m: A: B: C. |5 tha form of the tel, whate tha progrsm wlll
a0 to statement A if M<m,

oo 1o statement B if M = m
anel @0 to statement C | M

n
It 18 possible for A, B or C 10 be the same staternent
EXAMPLE Calcwiate the roots of the fallowing quadreric eg:
al Bx'+Ex+1=0
bl 2x® — 28x ¢+ 98 =10
c) 2x% + 26x+89-0

The formuls used is: bt
"

1 b" — 4a= 0 then D can be compated 1o 0

Hence if a — variable 1

b - variable 2
] ¢ — variable 3
and 0 = vanable 4

let eny real roots be lsbeled § and &
#ny compound roots be labeled 7
and any complex roots be labeled 8 and B (9 being the imaginary part)

1Az 2' iz peaded for each calculation, calculate 2a and store in O)

The program s

STH 4  fage g entara, b, ¢
4 = Kdx1xd dac
4 2% 2 4 tu: Ao D
0 K2x 1 Store 2o in 0
IF 4 KD:1: 2: 3 Compare D to 0.

HD<0 goteST 1
D=0 pgotwaST#2
HWo>0 gomo ST #3




ST# 1: B=2+ ] renl part of complex root

ary part of complex ree

real 1o

¥ 4 ! raal root 2

Comment

enter ay

enter by

enter cy

real roots

a
Ik enter ¢4
xi , N3 il
el ay
o by
u comiplas
Ay part 119




2.8 INDIRECT ADDRESSING [ 1]/ IM]|

All previous calculations have invalved the use of direct mamory addressing a.q
ENT 1: 2: 3: Calculations have then besn performed by colling on the memories
directly. With indirect addressing It |s possitle te stere & number, betwesn 0 and O,

in the indirect memory and use this 1o perform calcu lations with.
Far axample if a program states that | = K5 this means that the indirect memory

wiow has the number 5 stored in (1. Hence a program instruction IM = 2 x 3: would
be the swme a2 an Instruction 5= 2 x 3

1t would not be good programm ing practice (o use this examplae, more

Indirect addressing is for sequentislly sddressing the memory registers. T

program step | = | + K1: will add @ne to the indirect m
[

Is performed. 11

mory each time b ¢

M | is called in each calculation it will hove o higher valus
usetul for counting.

AMPLE Add the following nine numbers together and store asch

number in a separate Memaory.
18. 27, 35, 42, 48, 52 55, 57, 58

One program would be ENT 1:2: 3: 4: 5:6: 7:8: 9
0=14+24+3+4+54E6+ 748+ 0
ANS O
if the indirect memory is used the program can be writien ms:

STH1 I=1+KL

ENT IM:

0=0+IM

GOTO 1.

M.

ANS D
In this program the indirect memaory is initially 1, Hence the first number will be put
in memory 1 and added to 0. Next time round the loop the indirect memory s 2,

Hence the second n!_.lrnbur will be put in memory 2 and also added 1o 0. This will
continue until I_M.I_I is keyed when the contents of 0will be displayed.,

The entry code for the indirect mamory is the lattar E. This a request for entry into

-y

the indirgct mamory Is shown as E {-f‘l'}lj.' g

An extension of the program above is used for classification



EXAMPLE T

rare nine clacsification T to 8. The total f

I8 required, and so th el ot

Codas Data Program

3 1850 MAL

1 oo ENT 11O

2 2000 IM = I+ 0

8 600 GOTO

4 M

2 | = KO

a8 Q=KD

5 STH2: | * K1

3 O=0+IM

5 ANS IM

6 3190 IF 1=K 2:3 3
T 2310 ANS O

1 2500

7 1660

B 3300

5 1250

4 1890

18 the code number is anterad into the indirect memory

being entered. Previous data from that memory is then

ed data snd the 1

put back, Once all the data has

JMp causes the Two registers 1o be cleared, and the

ng routine bringing the contents of each memary to the

wary B have been dispiayed the total number, in

Display Commant

1EB0, enter first data

3. onter first eods

anter second data

1. anter second coda

34




1890,

1210
B0,
8360,

3
4270.

T180.

3600
GOBED

enter last daia

anter lest codn

scond |
third total
fourth total
fifth 1otal

th total

sevanih total
wighth totsl
ninth tois

wrand total

o



2.9 SUBROUTINES [SUB #|

It aform

or part of & program, is repeated many times |n the same program it is

possible 10 assemble it as 8 subroutine. It can than be callad on when required, thus

reducing the n

ber of program steps

EXAMPLE Permuiations and combinations require the use of factorial
numbers. It is possible to write a subroutineg to solve factorials
and ute this in a calculation e.g. How many combinations of

& cards can be removed from a pack of 527

ni whaore n = 52, m = §
aoy —

mlin—mll
The subroutine forn | i

SUB F#0 9=K1

5T 71 9=9x8:
B=8-=K1
IFB=Ku2: &N
ET #+2 Bie

v this subrout

& memory 9 is st to number 1, and memary B containg the numibar,

ring a factorial, Statement number 1 calculates n x 1, then subtracts 1 fram n,

value equals 1, If it is greatar than 1 then nx {n — 1} 'is calculated

v memory B equals

1 the calculation stops and continues with the rest of the

wemant 2. Statement 2 is the next siep in the program after tha “goto

Entarn, m
8 1 B=n
H ) Goto Subroutine O, calculate n |
4= 9 d=nl
g== ¥ 8=m

D Goto Subroutine O, caloulate m !

5 o B=m!
8 1=12 B=np—m .
=] Goto Subroutine O, calculate ln-m) |
B= 4 %6 Ll
m

ANE 6 Answer,

9= K1

8T #1 =8 uxB Subroutine
B=8—- K1

36




Frogram oparation

Key Commaent
[sTART] 1 @END o
g 1 END 62 wnter n
[EnT]
5 FNEE i
[ENT]

anEveT




2.10 FLOW CHAHTS

115 sometimes

' " ”
Symib
Program function
fammmy
 tedeeid B AR
T 7
e ENT & b
> M aad
T L]
v - =
L 4
couiarion] e
C e
- -




Vi




2,11 REVIEW OF PROGRAM FUNCTIONS
To write a program into the caleulator

1. Set the program switch at WRITE.
2. Key-in the program in correct seciLgnce,

(To erase a previously stored program, press [AC] after setting at WRITE.)
To perform a caleulation using the program
1. Set the program switch at COMPute position,

(When using a program including trigonomatric or inverse trigonometric
tunctions you must aiso set the anguiar mode selector as required.,)
2 Pressthe | START] ey,

A When the -I-.N‘[ lamp lights, input the required data for the Indicated memory
numMbers and press [ LN?
& The answer is displayed by the memory number whaen the @.st lamp lights

{Atter reading out the answer, press [ANS| or [ENT| to advance the program, )
Press the bT ART | if desired 1o repeat the program calculation.
6. Press | AC | to stop the program calculation.

Making a program check
Set m switeh at WRITE.

HE

s depressed, step numbers and command codes are displayecd
an. {Steps containing ne command are displayed as 00" or blank.)

addition to a program already written in, erase the command
rwhere the addition is

o ba made and write n the new command by
sraper keys Previous programs can be used when sieps are erased or

is reduced but when the number of steps is increased the point
T the addition starts to the end must be written in again

How 1o eraws snd changs programs:
1. Advance 10 the required steps using program check,

2 Display the com

110 b erased and press | c ]

Using | € ot ime the program is backed up the cammand that leeves the

disglay s s no command, |

Dilsplay the st uEt belore the ong 1o be changed and then write in the altered
e iy
4. For corrections, display the step just e

fore the one 10 b cormecied and witlte In
wd

W BFE NGl

it aftecied even I erased slups sre in the middle of §

Y]
SR e " & piogram is viopped (with GNT) GND | while
pario

& Jump bs mads up

10 the written in [8J°] (bath
backewvard snd fios, '

1 When more than one

MJ | i written in the Jump is mada 1o the final ang
and the others wre ignored
3 10 MI] 4 pressed when MJ | s non wrigs
A i o into the Program, iy
Aot operate correctiy 1SV Rrageam wilt

yy




How 1a perform totalling ealeulatians

1. Prepare memory M for ues In totaling. M = M & m:or M = m + M: is used
Im ko the data or snewer inemory, |
2 This totaiing us memary must be mada O before starting the totaling
1. To make the rotaling rmemary 0
& Do not inchude & clear command in thé programm bul prém Ma(
betore entering the firet dats of the catculniion
b A clear command such as [MAE] | ete., In included in the firt geet of the
program and below the 2nd lins [MAC] s not. resdt. Thrs ave ahio m
using [MJ] or [GOTO) | [GOTO) is explained is I
[Govolst#]
1

By putting in GOTO N! a jump can be made 1o the F e i
T8 0

2. N is o natural number fro
3 GOTO N andST &N

can b acdded 8t By o

of 10 jumpd can be used in sccordance with the N

4 GOTO N1 is effective no matter how many 1
used once; when ST & N1: Is used more than one

& When thete is no ST #N1: to cormespond to GOTO
e

F

By programiming IF M = m: A: B: C: | the plsce 1o which » [ump is
made can be made by comparing M and m. 1T M<om the ju
i M = m the jump is ta ST #B; if M=>m the jump s 1o ST &

Z M and m can be data memory numbars, |, IM or constants, A 8

wumbers 179, 0

2 When M =
walues & B and C are written in.

4 A B snd C can be the same as the 5T 7 for GOTO.

§ When calculations ars performed without a jump destination, the program

§ s1opped

nalure

m, A and B are the same values; when M = m, B sd C s

cEbcyltion
'] and [TW)
1. When the memory nuinber of the memory 10 De used i put intd the | msEmory,
IM can be ussd instead of Tt mirmbsr
2. The | memory siores the natural numbsns 1778, O F or ather velues only the

s stored | 1 0 104

first digi
2 When the cale

rand-out port [This b Rot an @

raacs ENT 10, the ENT lenp and "E"™ light up on the b

S8 ¥

1. When SUB & N s pleced Bt the beginning of a progrem and that plogram |8

a of & m program, it i celled & Rl ou 1 DECHH W

pul @t the e
2 When it i desired
GOTON: . ThaN ¢

sacule 8 subrouting progrem in & main progiam, sasamble
N of SUB # N: . A conditional

vl in the s s th

jumg Fl | con also be made io e wbiouling

41



3. Upto 10 subroutings ¢

an be assemibie 1 but the same numbaer as the N in
SUBHF N cannot be used
-L.'.r:nsw.ni-utln.-_ LST #F| and SUR sthar will total 10,0
4. When a subrouting aram haw baen exscy tad (g 10 the next SUB 2 N ar

read 1o the 127th
fre

Bl 80 automatic rat iFH I made (o

st o

nped, (This i T#N:.|

N program

5 Tation of and| IF] jumps in & subroutine ane in that syl
routine. The des of [ IF} jump by & makn foutine cannet
be tine

6 A

ting cannot be calied by another subroytine

Operation of tha program switch at COMPuts

) automatic calculations (program caleulations) uming o program

e ealou

. the program switch must b st at COMPL i [sTA]

otherwise. calculations will nat be parformed

ne either the END or the NS lamp will light

% pressdd

When AT

wrogram cal

slation mode

] the program praparation
rmode will first be entered and the [ENT] and

5] keys will not operate

and A& \_$- famps also go out.)
4 pEreparation mode is alsa entared when a program is executed
? ving rules
. TR 1 funetion caloulations are possible in gither program mods
sration mode but the data memories and ndependent mamory
a1a memories, st 1o MANUAL . Because [WAC]
lears all the o n COMPute, both the data and the snswer Ee
[ wile ing & calculation.}
B Wha arzs n the program eslculation mode | A?$| larm )
an anT Gy and B program executed, the content of the memary numbar
g o el vl

42
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Mathematical Programs



3.1 SOLUTION OF TWO SIMULTANEOQ
TWO UNKNOWNS

Given the coefficlents in the two si

US EQUATIONS FoR

ultaneous equations far Xy ond x4 Ghvan by
811 % YR g Xy =y

) %y t 833 %3 = by

ralues of x| and X3 are computed, using

#23 by —ay5 by
X} e

D
by —ayy xy
X
z T
12
whers D Bry By —myg 8y

Vinant of the matrix of coefficients, IfD =0 the computation ha

USER INSTRUCTIONS

MEM INPUT OR QUTPUT KEY
|STAHT|
T e S —— ———
1 ENT 1 Enter value of ay ENT |
ENT 2 Enter value of ay3 ENT
¥ 1
NT 1 Enter value of a3 ENT
1 ——=
NT a Enter value of a3 | ENT
|
: ENT Entor value of by | ENT
’ T [} Enter valug of by l ENT |
i i 8 i %y displayed ANS l
| Value of x4 displayed ! ANS
| g ANS a Value of D displayed
10
1 —_—

44




Solution of Twe Simultaneous Equatiens for Two Unkawns
PROGRAM LISTING
|

STEP |CODE| KEY |STEP jccur_u: KEY STEP |CODE| KEY
1 ENT ad I L) |
| 2 1 48 | K a8 | 9
3] _ 46 | | 89| |

]I 2 47 T B0 | I v

a4

5 48 | K a1
6 | a 49 0 [:F]
7 | 50 93
8

. s . 1 4 1




3.2 SOLUTION OF A QUADRATIC EQUATION

This program computes the roots of the quadratic equation
ax’ +bx4cn

with a==0.

and displayed

1 b < 4ac, o that the roots are complex the roots can be written as
)

=

amd in this case the real part is displayed first, followed by the imaginary part

USER INSTRUCTIONS

£ MEM. INPUT OR QUTPUT KEY 'I

1 1 — — .A._lr'

START

— — — .|
ENT 1 Entor value of a ENT

| == t Lo

E 2 tar value of b ENT |

S —
ENT 3 Enter value of ¢ ENT

r e HET ¥ If roats real, displays value of o |
: ' an 8 sy = =béd ) i2a ANS

AWNS & I¥ roots are real, alspiays value of xq I

o1 ara cormplex. the real part of the
1lsgl mpaned ANS

o

16 »iw complex W imaginary part
% disployed

I

0




Solution of a Quadratio E

1
STEP | CODE

E quation

PFROGRAM LISTING

Ad
45
46
a7
4B
4

51

50 |

STEP |CODE

KEY

GOTO

STEP
1)
88
a9
Ea
4]
a2

fiz)

CODE




3.3 GREATEST COMMON DIVISOR AND LEAST COMMON
MULTIPLE

This program computes the Greatest Common Divisor of two positive integirs m and
sing Euclid’s Algorithm. |t then finds the Least Common Multiple of m and n by
i ush sclid's Alg

dividing their product by their G.C.D

USER INSTRUCTIONS

EF | LAMP | MEM, | INPUT OR QUTPUT KEY

Enter m | ENT

ENT | 1 Enter n ENT

G.C.D. of mand n ANS

L.C.M. of m and n

=
B
—
=]




Greatest Comman Divisor and Least Common Multiple

PROGRAM LISTING

|5TEP CODE KEY STEP |CODE KEY
=T | ENT 44 . .

2 | | © a5 | _sT#
I3 | a8 | 2
N2 W 41 |
L8| | a8 | | $

6 3 48 |

gl 50 | | 2

B8 | | o 51 | ]

0 o 3 O
10 ) g | |

11 54 IF

12 | | lr'_

STEP | CODE

87
Ba
(3]
a0
a1
92

KEY




3.4 COMPLEX ARITHMETIC

This program computes the product and quotient of two complex numbers, and
displays successively the real and imaginary parts of the answers. T he computations
are as follows

la+jbl xlc+ jdb = {ac — bdl + | (ad + bel

ac + bd

: TN ad)
la+ jb) =l + jd1 ' I—’-‘.‘-—“’-

USER INSTRUCTIONS

TEF MEM, | INPUT OR OUTPUT KEY |
| START

1 e = i

ENT 1 Enter value of a ENT |

EN z e value of b
ENT 1 Enter valuas of ¢
ENT 4 Enter value of d ENT
| -
NS 1 Displays foal part of product I ANS |
—
|
NS 2 Dlisplays imaginary part of praduct |m~s |
! | s
' Jays ANS
———
AN 4 Disple
1

L B e



Complex Arithmatic

PROGRAM LISTING
!-‘.\'TEF‘ (:m_m] KEY 1;75|'|l,'n|1[| KEY STEP |CODE| KEY

| | _ENT a1 | | B | |
feal B 4 | | K 88
L3l | 46 | 2 B | |
[ | = a7 | [ a0

5 | | 4 ] |

6 | = 40 | | | |

7 [ 1 |

R 2. | _

ol | [T =
_10 | W L] 1
[ : B4 = !
vz ] == g H

[EHl ] ) -

L] _| B |

B 59| | 5

% | T4

17 60 7 |

18 | [ 6] |

18| X 62 | | 3

16 | 9
n'f: l
| [ ans 21| [ S|
8 1 22
B | ! 123 | 7 ]
T 2 124 [ |
1 7 07 | | 128 | 1 _J
Iy
J | i L |
BB ! 4 | e L
== 86 129 l |




3.5 MODULUS AND ARGUMENT OF A COMPLEX NUMBER

Given the values of B and X, this program computes the modulus, r. and the

argument, U, of the complex number

The program fir and U, where

4

wehng the formu b

xX* R
"
]
The program may alse be used to computa the magnitude and angle of an
mpedance, 2, given by
ZeR*iX
USER INSTRUCTIONS
LAMP | MEM, | INPUT OR QUTPUT KEY
1l == —
|
START
i — S S
T 1 Enter the value of B ENT |
! — -
T Enter the value of X ENT
. —
; 3 Displays the value of ¢ ANS
| " SRR
£ 4

O isplays the value of &




Modulus and Argument of 8 Comples Numbar

PROGRAM LISTING

T
STEP | CODE KEY ln'll' CODE KEY STEP | CODE KEY
| 1 ! ENT a4 | a7
3 \ a5 B
a i 47 i
5 | I a8 I | a9
6 | 3 AL | 12 |
] 60 I 93
B [ Bl | 4
a x LY : l-
10 | 1 63 |
TH— oy -
3 13-
; | 56
14 2 57 |
15 X R
[ | == 58 |
17 + 60
a 8t | _
| | ez
=
e =
3 | 65 | [
—— w1
| I 3 |
2] 68
L = 1
] 70 |
n
1 HJ » +
30 | 73
31 | i 74 |
a2 T [
33 | ] 78 I
34| Bre 77 | |
2% ™ 78
36 ]
47 AN Bl
a8 1 B | ‘
| 39 | 61 | I
a0 1 B3
: _-11- [ L] I
|42 | 88 | |
43 | | B | |




3.6 LOGARITHMS TO ANY BASE

Given the values of m and X, this program computes the value of log_ X using the

formula

USER INSTRUCTIONS

AP MEM. | INPUT OR OUTPUT KEY

Enter the value of X

Enter the value of m ENT

igplays the value of log_ X

!
'
|
|
T 1
|
r
'
o




Lagarithms to any Base

STEP

o | o m

-

=t | on |
2w

30
40
41

2

L 43

||~

CODE

PROGRAM LIETING

KEY STEP |CODE KEY

ENT a4
] 45

log 62

53

62

6

69

e

ANENE RS E



3.7 HYPERBOLIC FUNCTIONS

This program computes the hyperbolie functions using

% -n
@ 0

sinh x
cosh x

tnh x

ute sink s, put 1 in the l-memory, 1o compute cosh x, put 2 in the

nh x, put 3 in the l'memory

USER INSTRUCTIONS

MEM. | INPUT OR QUTPUT

1 tor sinh %, 2 for cosh x or 3
for tanh x

the value of x

v the value of sinh %, cosh x or




PROGRAM LISTING

STEP | &t KEY BTER |CODE KEY . KEY
1| | MAC " | I .
2 ENT 45 3
i} | i ] 46 | | |
4| | a7 | o010 |
5 | A A8 | 4
B | T | |
! f B0 T4
] B1 3
9 4 ] 1
10 | 53 : ]
11 I 64 | |
12 & ) ] 6
13 | 56 !
V| | e 57 I K | ]
15 58 | | rd
16 | 6 ) I | |
1 | 60 | B %
W | | 61 | a [ -
18 | [ 62 y
] | 63 | | |
[ | g B4 | |
7 | + 86 | | =
7 | & % | 5 = |
== = e —) ==
{ | T &8 | s i ===
| 60 | [ i
10 | f | .o
. . == 7| ! )
i —
1 T4 | |
T | ANS | |
[ 3
| ! = | . ,
36| /8 | |
37 T B0 | | ]
| 8 | . | |
19 [ | ! |
40 [ ] | - —
I T 1
| 41 | | | 1 _II
[z | =8 886 . | = =
a3 B& | ] ||




3.8 INVERSE HYPERBOLIC FUNCTIONS

USER INSTRUCTIONS

NPUT OR QUTPUT L

START




a1
47

PROGRAM LISTING

|

|
T

!
-
A
s
a0
;

:

4 Lo .
55
56
8
50

| 64

| &8
66
a7

g

{

{

!

‘ a4

} &

| e

h

a



3.9 SIMPSON'S RULE

This program uses Sim

nation 1o the

definite integral.

A detinita integral is approximated | Y

[ D il el I'\ fo + &fy + 205 + 414 4 + .:|I_ _# .'.all ., h
i 2 i

m
1= 2
h
n
AL
X 2+ ih for 4] n
{ fix for 4] L
Tha fur o 1, and the program as listed is for f(x) 2
USER INSTRUCTIONS
TE MEM. | INPUT OR OUTPUT KEY
| START
. - i |
E G iz ofa ENT
T Enter value of b ENT
ig of n ENT
& 4 the valug of the integral |
|
P————
|
8
I
| 1 |
10 —




Simpson’s Fule

PROGRAM LISTING

STEP |CODE| KEY |STEP|cODS I KEY | ey
1| [ EnT a4 | 1 T8
2 | [ o 45 . =
3 AR 2
4 | 1 5 | I 90 | 1 ]
5 | 1 ad | | K a1 | |
6 | a3 a9 | | 2 a2 |
7| | 50 | [ a3
B | | 3 B1 | | i
:- 2] [ I 82 [ | 2
10 | [ 83 | '
| [ 54 | ] K
EETE I o 55 | =g
13 : 56
14 | T O | 3
s | | =8
[we] | coto] 89 I==4
17 1 60
18 | 8 g | | I
T 4 | &2
[ 83 | |
B4 | 3
65
66 | 0
67 B
68 | [
89 | ;
T0 |1 K]
n =
? 72 | | coTo
30 | 73 | 1
31 | | 74 |
32 | GOTO 75 | l 4
] o I T
34 L a9
T I~ 78 | %
28 | | 79 | K
| | 80 | 2
28 | I x 81 | ;
i 9 I I K B2 | 4
40 | I A B3 | '
!L 41| | | [ [ Goto |
=—=4 _— ‘ 2




3.10 THE NUMERICAL SOLUTION OF A FIRST ORDER
DIFFERENTIAL EQUATION

This program compu tes. th

& Mathoe
The solution s computed ste by st third arder Fungs-Kutta Mathod

\ Ky Koy '
aven by Tne Y ! 7,1k far x xp 4 nh,n=1,2
6 6 n
whaore LLE
{ ) 1 kyl
R "
sl RET T 3
1 fix b,y A P |

the solution of ¥ ey

an Hlx* vl may be by insarting Wi {x y) following

T i ¢ the onditien the program can be made 10 compute a
L ¥ L o
USER INSTRUCTIONS
STEF AMP | MEM. | INPUT OR QUTPUT KEY
START
= — —
Entar value of x5 ENT
Enter value of yg ENT
T Enter valus of h ENT
*hex | ANS
1 !
Wiy ANS |
+ —




The Mumeric | Equation

Solution of o First Cirder Differentis

PROGAAM LISTING

STEP | ¢ KEY STEP |CODS KEY CODE
1 ENT A4 {
2 | 0 4% -
3 A |
4 1 7 4
5 a8 |
L 2 a9 ]
7 B0 | % |
-] 1 I 8 81 0 | "]
o |
10 ) ! =
1 €
n i | @
12 K 56 | L
2 56 | 99
|
| | sT#
y 4
17 T y o
e < — | .
| =
20 1 | |
n 3
= | [ GoTe | 66 [
| L [3 3 §
67
| 3 68 | Gero
| 69 1
| | @ 70
" T
! =
73 | 3
0 T4
] 15 A
3 76 | + |
34 i a |
] 1 18
38 )] | K
37 BO B
38 81 | |
19 C 82 }
4‘!‘] 2 B3 |
41 Ba 4 I
: 1 ! y
47 8 85 l
43 L] | K




3.11 THE SOLUTION OF acos ! —bsinf =¢

s program computes two adjecent values of 0, in

The program computes the value of r and @ such that

L of the equation

USER INSTRUCTIONS

MEM, INPUT OR QUTPUT KEY

START

Enter the value of a ENT
ENT 1 Enter the value of b ENT

Enter the value of ¢ ENT

Disgilays the value of B {in

Jigplays the value of an adjscent reot In degrees.




The Solution of a cos @

STEP | CODE KEY
1 | | ENT
2 o
B
4 =

|
5
6 2
B I | L}
a 1 1
L p——
1 | =
12 (]

il E
R -
T | 3

bsinfl=C

PROGRAM LISTING

STEP |CODE KEY

44

a5 |

A5

a7 | [
4af

w |

&0
Bl

52
53 | | &
54

81
B2
B3

KEY







Statistics Programs




3.12 MEAN AND STANDARD DEVIATION

1. .. n, this program computes

Given a set of statistical values, x for |
standard deviation and variance using the formulae

1 X
] i 1 .
If_,_ v N
[ & 21 [ S )
! 1 r !
i=1 Y Vi=1q
0y =Y
n—1
[ n 5 3
4 .,'I I ¥ xf -m
1
[
ANCE [/ 2
USER INSTRUCTIONS
= ——
AMP | MEM, | INPUT OR QUTPUT | KEY l
! |
| |
| START
ENT 1 Enter the value of x; | ent |
et =—— =1,
1 er the valug of xafor i= 1 n | ENT |
=
1 E o of x | ENT
| MJ
Jisplays the o af m ANS
ANS F Jisgluys the valuo of ANS
| K ANE walue of ¥
| ANS
] ANS Cisplays the valus of or 2
| 10 =

68




STEP | CODE

w e~ o | s e e

g iy Y
wira =

14
15

Mean and Standard Deviation

PAOGRAM LISTING

KEY STEP |CODE
A4 1 :
| |

1 A6 I
a7 |

ENT 4 |

K3 a9 |
50

2 B1 |

- 52 |

L B | I
5 L B

2 55 | |
T | 56

- . I

KEY

2

T T
STEP | CODE |
a7 1 |

] +
B9
S0

a1

82

KEY

3

m -
T30 1 7 ==q 16 _|
31 74 [ : "I |
az Y 75 | 4 e _| |
33 5 76 | . (ICH|
D 17| i 120 |
a6 4 J 121
[ 22 |
[ 37 K | ANS 123 |
38 | 1 1 : 1
T |
[ 4o [} | 2
[&] [ =],
42 2 4
I 43 1 X T
. — i A




3.13 GEOMETRIC MEAN

Given & series of values x, for i =1 A, this program cofmputes thelr geomatric
pan, gven by
. I" Y Xy ':”
USER INSTRUCTIONS
= - :
INPUT OR QUTPUT KEY |
START|
Enter the value of x ENT
= |
ENT
[ X ENT |
L)
My
' S
¥ 4 Wriay s the velue of
m
|
]




STEP | ¢
1
1
a4
g
]

40
41

4z
43 .

KEY
MA
1
W

GOTO

ANS

PROGRAM LISTING

STER |CODE KEY

a4
a5
AB
47
48
40

60

(1]
70
71

[1]:]

66 |




3.14 STATISTICAL NORMALISATION

tical vaiues x; for 1 n, this program corr

mean

tion, 0. It then normali

the statisticsl valuss by ng a

random variable with mean valug 50 and standard deviation 10 using the fonr

{= mi
50 + - -
%, =50+ 10 L

Subsequently, given a v

ue, x ., the program comgtes the value of the corrs 5

normalised random vari

USER INSTRUCTIONS

T
STEF MEM, INPUT OR QUTPUT KEY |
|sTART|
1 Enter the value of x|
EN 1 ter the velue of xy
|
ENT 1 Entar l.||'..l\l|f;.g" ENT
N M
£ 1 Drisploys the value of m
ANS 2 Displays the value of 0 ANS
| =l [ |
NT ) Entes the value af 5 ENT |

Dsplays 1




Suatisticsl Nermolisation

PROGRAM LISTING

STEP | CODE KEY STEPM |CODE KEY STEP KEY |
ol | MAC 44 | | ; 87 | [ |
2 51 # 48 | | 4 88
2| 1 “® | | a9
4| 47 | | K] 90 |
5 ENT 48 | 91 | |
6 | {=r, 49 | 2 [T I
7| I B0 | | g3 |
) | 51 | [ 3 B4
E wil 52 | | 95
w0 | | 53 | | % |
| o 54 | | 97
Cel | = 30 I ] 1L ]
13 56 J G5
v | 5 | 87| | 00 = |
[ | = [ea] | ams [jor | i
|18 | 1} B | LI 5.8 | |

60 |




3.16 CORRELATION COEFFICIENT

Given two sets of data, x, and ¥ for | 1

correlation

oefficient, Y

n, this progrm EOMputes thair

using the formula

=2

n n
R R
¥ ¥y
1 1
n v n
X owi=- &N
1 =1 |
USER INSTRUCTIONS
INPUT OR QUTPUT KEY
START;
Enter the value of x ENT
—— — —_— = = —f
Enter the value of y ENT
Enter the valug af x3 ENT
Enter the valug of y4 | EnT
o
| . .
Eniaysusoly, | ENT |
i MJ -
el
(%] i 1he vaiue of 7Y |




Caorrelation Coslfficlont

PRAOGAAM LISTING

STEP | |'.<‘-'.'\l-| ke¥ |ster|cooe| xev |sree|c KEY
I ' MAC a4 7 87 |
2 8T # A5 B8
3 | | [ a6 | | [ B9 | | )
4| | 4 | | 90 | | "
5 | [ EnT 48 | | B8 g1
& | {ERT a0 | | ’ i
7 [ 1 B0 I E &3
8| | 2 81 | [ i
9| | 62 |
| 10| [ 3 83 | | coro | o
/ I 28| , i

a 55

64

8
(7 A
B0

B2

1 B3

x B4

) 85 |
+ 46




3.16 CLASSIFICATION

Given dat

classified according to some code, this program comipt

data in esch group and also sums the data in all the groups. Thus,

classified a5 follows

fication Amount

| Code | of data
S

|

i 1 50
y yoy
| | 73
4 19

the program will sum the data in each group for up to nine classification grou

Each group n an integer from 1 1o 9 as its classification code,

USER INSTRUCTIONS

EF MEM. | INPUT OR OUTPUT KEY |
e Spec s
;START'
|
E Enter the classification code ENT

Forifrom 1 10 9 inclushig

NY enter the corresponding data ol
T —3
3 \Continug until all data ENT
]
o [ =
ENT E M \
P " ) | ans
- ans |
. —
! | |
9 Dispisys totsl of ANS
L . iy,

inprlas the tatal af all date in ol grovipa




Classification

STEP | CODE

KEY
1 4
2 1
o 1
a4 | :
i ENT
6 1
7
[ 8] o
5] z

PROGAAM LISTING

STEP | CODE KEY
4 | I~ ANE
a5 | ™
46 | |
a7 | | 0
a8 | |
a9 | | 0
B0 | | .
B1 | [ ™
62 I

65 |

STER

#a

Ao

CODE




3.17 LINEAR REGRESSION

This program computes the [sist

1 by (x; \.Il for =1

anvel s ¢
n
1 5
- L ox
N ey
i
[
1 % d
& x
n i
1

el
EF MEM,
» 1
Eiii
ENT
9 i
1] ENT i
" ANS 2
T8

n . The straight line is denoted by

Ry
-
. n
g=l 3 X, and ¥ L Xy
n
jm =1

and the corresponding values of y given by the regression line
t program can also be used for trand line analysis,

USER INSTRUCTIONS

INPUT OR OUTPUT

the value of x

the value of v

Enter the value of x

Enter the value of y
|

lue of x
n

Yo lwys thin value of m

Wi vieluw of »

litys W valum of v predicticd by
gression,

stjuares 11t stralght line Tor 8 set of 0 data point

of the parameters of the regression line heve been compated, va

KEY

START|

ENT

ENT

ENT

ENT

ENT




Linwar fegression

STEP | CODE |

1
7
]
4
5
(]
7
=i !
10
11
12
13

16

19
20

PROGAAM LISTING

ETEP |CODE KEY
=1 | S
a5 | |
a8 | | 8

i |

48 | [
49 | | 1
&0 | ‘
51 [ I ]
B2 |
81 T | G
54 | I 1
56 | |
56 | | M.
2i | =

|
5
o X

3
9

81 7

B2

83 0

B4 :
' +

(i ]

B

AP R

122
123
124
128
124
LF
128
129




3.18 CURVE FITTING

This program computas the least souares fit curve of the form

b
Yy ax
for a set of ¥ htori=1 n
The tormi
n n
X I 5
. x: 1 llny =1 & Inx )l & Inyld
i i
1 | 1 i=1
n [0
= ling,) Vi 2 g
1 n =1
n i
1 Y b b
ksl | et £ Rt I KK
Ly 1 1

¥. gven valuet of x the program comp. tes the corresponding value of y

USER INSTRUCTIONS

LAMP | MEM, | INPUT OR OUTPUT KEY
ETART
- |
1 f the value of x ENT
Enter the vilus of y ENT
Enter the value of x4 ENT
4 2 Enter the value of vy ENT
: |
1 slun of ENT
+
et vl i NT
| ENT
T 1
MJ
+ 4
ta ANS
t |
* ¥ Wi of | ans |
t J
"
ool x ENT |
12 # sl L swonding value of v
B - )




STEF

40
a1

43

PRAOGRAM LISTING

BTER

a1
a5

g
58
o

9
60

63

G

[

l




3.19 COMBINATIONS AND PERMUTATIONS

toriale |

Thiis program inc 8 subroutine to compute fac

mken ¢t o time

n order to compute the number of comblnations of

ad
nGt oy i
the numibet o1 permutetions of n objects taken r at 8 time
=
USER INSTRUCTIONS
b !
hAF MEM INFUT DR OUTPUT KEY
— = m—
|
START|
1 —
Enter the valug of n e
Enis ' ENT
sy the value of nCr ANS
T 1
+ -
+ I
|
'
1 1
b
o




At

PAOGRAM LISTING

CODE EEY

62
2 63 5T #
B4 1
GOTO | 65
0 9
87 L
5 0
X
73
! !
] L i
" N
1
0 8 }
|
| 0D -
|
| &
i "
4 Bl 1
2]
B #5 2

I

- —




3.20 PERMUTATIONS

USER INSTRUCTIONS

MEM. | INPUT OR QUTPUT

s ——




PROGAAM LISTING

: o
a | ] 1
" 0
. |
: | %2
- %9 -
E B ] 4
I |
g \ 62
]
10 &3 | | -
T 2 L2 |
M
1 0
| 4 1
18 1 | |
=
sT#
l 1
1
} } 1
1 -
|
1 I }
}
1 I4
¥ X ¢ e
}
34
}
3% |
n 1 19 19
|
| &0
1 |
|
L | 1 ] ¥ %
& [ 126
41 b 127
43 e 128
L 2 B 129

-]

o



3.21 COMBINATIONS

Given nand r this progrem computes Ili'l + the number of combinations of ol e s

taken rat o time from & group of size n,  This number (s aiven by

USER INSTRUCTIONS

— =— = == e

MEM, INPUT QR QUTPUT KEY
! = — L
STA RT-I
= — e S
Entar the value of n ENT
|
Enter the valus of ¢ I ENT
Displays the val C
r |
g )
| 1
+ —

B




Combinations

STEP |<'~"'.|1-

28

L3 |6 (0 |y
b gt edbd

KEY

MAL
ENT

PAOGAAM LISTING

STEP |CODE| KEY
a4 | 9
45 |
48 1 ANS
47 1 | 1
a8 | |
49 SuUB #
B0 | [

| !
61 | |
82 ]
K
)
ST #
1 1
2
a
X,
—
g
8
| =
1
3 If
4 f
15
1 | K
77 \
76
79 9
80 |
81 2
' +
2
B3 | \
B4 |
86 | ST #
43!5__1 2




3.22 POISSON DISTRIBUTION

This program compu tes th probability density function, fix), and the

cumulative distribution function, Pix], of the Polsson distribution u

o
N
1l
-l
%
¥
Py & 1k
k=0
e T n
e
the ¢ ty of o rence of an event
x 1,2
W reater than 100, say, fix} gives the probability of x successes i

alsi

ot success at a single trial and the trials are independant

x| gives the prabability of x or fewer succesas

USER INSTRUCTIONS

INPUT OR OUTPUT 70 [ n:i
| START
vigr the value of p ENT
E alug af n : . ENT ]
ier the valys of x | EMNT ]
mys the valus of fix) .-__\,-__“.
. i
Bys 1 plue of PIx
! =4
T +
|
|
!
|
|
10 1 {
| |
8




PRAOGAAM LISTING

=

4 I o
"
56 1 1

&0 | B
61 .
62 [ :
& | |
5

1 ST & [

.
7
74
16 1
9
B0 !
B1 |
B4 i 4
b6 | ! B
i |




3.23 BINOMIAL DISTRIBUTION

utes the probability density

ntthon, fix

Th

AT O

tribution fu n, P inl, of the binomial distribution using the formules

\ f "
™ #ix for0< xs in
USER INSTRUCTIONS
— —
INPUT OR QUTPUT KEY
3 T
START
= - —
E ENT
F g tha ue o
ENT
L ol ENT
! ANS
|
1
T |
- |
|
10 1 1




PROGAAM LISTING

62
B3

a4




3.24 NORMAL DISTRIBUTION

vailues of the probability Al ¢
tion, Oixl, ol 1k ia 4
\
< Ix) [by t i I ,..,I.al bet*
1 L 2ixl &
*$
N
by / ~
.
P ﬂ..,rl‘“
t R e
| 0 [T D
S e e AN O
i 0 x
T t w ¢ keyboard 1o memory 1/ to maintain aCourEsy i th
L Ty = in the formula for Qix) is programmed 4
IRARA AN
achva ssion evaluation method of the calculator
USER INSTRUCTIONS
AMF INPUT OR QUTPUT KEY
—_—
STaAT
—
3 :
er T ENT
value of Zix) ANS
. i Qix
+
v




PROGAAM LISTING




325 F DISTRIBUTION

If v and 2 arg independent random var

with chi-square distributions and fi
and Uy degrees of freedom respactively, i

nF =y My I8 calladl the variance ratio
""I“.‘
and fls degrees of freedam

Its distribution s the F distribution with By

Thess Programs comte

IX1, the probability that x >x 30 that QLX) |
of the area under the F cufve

.k

“upper ta

s shown in the diagram

T
§ | oy

x____‘.

-l’/..

X
he g *mpute QX)) when Hy 5 even uses the formuls
v
) " , P o 1 k. Ki™ +
Halfyea), Myt py—a) 1y
8.0 ([ =2
cor QiX} when M1 is even uses the formisla
Hik p + 2
. 1 K"'l.'l‘; ' "p.'.?“'r.“-
Hy—2
{11 tHy—4l K
TR —
USER INSTRUCTIONS

T =
STEP A MF NPUT OR QUTPUT KEY !
+
|
START|
t 1
: a7 the va P ENT |

4
!

3 £ | Enter u wof g ENT
\ 3 . EN ! Enter 1he ,»l.b.:l;ij {ovon) [ ENT |
4 ANE 1] Displays the valuw of QLX)

B4 —




PADGARAM LISTING

STEP |(

a4
a5
46
47
48
49

&

64

5




F DISTRIBUTION

USER INSTRUCTIONS

AMP | MEM. | INPUT OR DUTPUT KEY

ef the value of Hy leven) ENT

alug of fis ENT

value of DX}




318 3|3

e

1

n

28

30

K
1

PROGRAM LISTING

STEP

ad
a5
45
47

CODE

KEY

@®

110
11
mn2
13
114
15

116
17
18
119
120
21
122
123
124

128

126
137
128
129

CODE

g




3.26 CHI-SQUARE DISTRIBUTION

This program computes the value of the Chi-sguare probability density func e
fix}, given by the formula

where x>0

r is the number of degrees of freedom (r =22 |

| [1:.) (; '\} ! when r is even

b6 (572) - (2 o

i even O must be entered in the I-memary, If ris odd, 1 must ba entered in the
mimary

ifr

USER INSTRUCTION:

STEP LAMP | MEM, | INPUT OR QUTPUT I KE
|ST|¢\F|T
1 ENT a Enter the value of x J ENT |[
2 ENT 1 Enter the value of r | ENT |
| 1 T — ———— - —
= e 3 Entar O 1f r iseven, or 1 if r is odd ENT J
i ! = = |

| ' AMNS a Displays the value of f{x)




ChiSquare Distribution

PROGRAM LISTING
| STEP | CODE | KEY STEP | CODE KEY STEP | CORE KEY
[ | | 4 | [ e a7 |
a5 | | B8 |
46 I 89
47 1 90
48 | | @1
4 | [«
50 | I 1
51

o
<]

oo
k|

R i&

g7

Y

AT

=
@
]




3.27 RANDOM NUMBER GENERATOR

generates random numbers that are evenly distributed an the inte;

This program
10, 1). It uses the formula

\';n' 1 ..n‘(ll'ull:lll-_!u.

where X_ 1% the seed

]
C 8oe1
199017
This sequer = pariod m
van a seed, this program displays the randam number X, o 4« which is in th .
01 —e

* pair ol uniform random numbars on the interval (@, 11,

normal de

& seed x_‘_ otherwise the program c
tme 1o produce its result. A value of appraximately wnity is SGgesTed
USER INSTRUCTIONS

AMP | MEM NPUT OR OUTRUT ke |
—— e E— |

ISTART|

ENT C Enter seed, 7% ENT |

Wisplays random number

| |

T -_I

¢ I |

! , |
| |
| ® |. J
: |

| ® § |

100




Random ator

PROGRAM LISTING

STEP | CODE KEY STEP |CODE KE'Y | TEF
1]

1 ENT 14 | 7

y [ 0 a5 ¥

) 2 B2
10 L) B3
" B4
) X 5E

16 a
! =
|| = 1
g | L
20 1 1
21
P 7
24 K 10
20 [ 1 111
2 q 1"
{ 1 9 (4] 11
( 1 114
1 7 115
7 73 11€
¥
37 1 [ 1
1
v 1 ¢ 118
i4 120
{
15 i 121
L
L i1
9 1] 125
40 3 B3 126
41 127
42 | | 1 | 124
43 B 129




«3
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103



3.28 COMPOUND INTEREST

Given the values of any three of the four variables involved in oM

ind interesy

8. The

calcul,

1ons, this program computes the value of the remaining varia

formulee usad are
F=Pl1 4" '
(s "

logt F /P

E)ik 1
log {1 +i ) | 1[]{}[ 2 |

future val

present value

n isthen

f periods

oel a5 8 percentage

F is computed;

1 o P is computed:
i o Vs computed and
+ A IS compu ted
f data entries are required, The three known values should be
memories and zero should be entered as the value of the
program then computes and displays the value of the
USER INSTRUCTIONS
TEF 1A INPUT OR QUTPUT KEY
STﬁHT
E = pute F, 1Har P, 2torior 3 tor n ENT
+
El ) o i l ENT
ENT ] Enter thi value of P ENT
T
4 } Enwy the value of | IEN
0 o f
E i 4 vilug of n ENT
5 | 1 e S of F, il 1 than P, 11 2 r i
| thi ' '
|

* When P i baing

vialuae, Proceed u

Ty, When ENT 1 sppeers onter O as the
oMy tetion
a4

(=
—

=
=
(=
=



Compound | nterss

20

40
41
Az
43

)

ofo]=|x |

PROGAAM LISTING

STEP |CODE KEY
44 b
a5 1
AR
a7 ST &
a8
49
BO 1

52 | [ &

KEY
- Lo +
1
X
1 L 4
1

| 0
0
sT# |
[

4 - |
ANS
M

= —1

H

105



3.29 LOAN REPAYMENT

This pregram performs computations on loan repayment using the formula

R (1+AIN
M+ rN_ 3

P=Qx

N=nx12
R=r=12

where

s the amount of the laan,
W the monthly payment

n % the number of years taken to repay the loan

& the yearly interest rote, entered ps § pare 0 g

ntered in the |-memary, the program will compute the valus of &

noand r. When B is placed in the |-memary the value of P will ¢
0 vabues of Q, noand ¢

USER INSTRUCTIONS

MEM. | INPUT DR OUTPUT KEY

ENT E Enter B to compute P, Enter 9 to compute O | |
ENT  the valug of | | EnT
] ENT 1 Enter the velue of n | ENT
. |
P ENT 7 i1 =@, entor the value of P ENT
. 1
10 |
2 Crinplwys the value af 1
r I B, mntad the value af Q ENT
J 2 Drinploy s the vehue of P




Lean Repayment

4
&
B

=0 |m|m

43

PROGRAM LISTING
Y + 1
CODE KEY STEP |CODE KEY
ENT a4
i 45
48 Ly
1] 47 |
48
1 L] K
650 )

52 | | !
0 53 | X
b4
55

56

na| =%

oo




3.30 ORDINARY ANNUITY OF KNOWN INTEREST RATE

: 5 wn, |t uses the forr
This program can be used when the annuity Interest rate is known, |t uses the formulae

01 144

] »
P=pp for | =0
oo = P | = for | >0
1={%40
"
lag | 1
PR
——— ot} 0
lag i1+
where P is the present value

payment per period

mber of periods

® interest

yer period, entered Bs 8 percentages

e w two of P, pp and n, the program computes the value of the thir
E nter n the |-memary couses the computation of P,
ng nthe | ary causes the compu tation of pp,
g ng 3 i the l-memory causes the computation of n
USER INSTRUCTIONS
¥ AR INPUT OR OUTPUT
Enter 1 1o compute P, 2 to compute pp,
3 1o compute n ENT
— ' s
et | o5 0 | ENT
T 1 o value of P | ENT | .
—
|
o T a Enter the value of pp ENT | -
SRS
ENT 3 Enier the value of n ENT -
T 1 l - —
L ANE 2 Displays the valus of one of o
I \
' |
|
I
ks [
P —
T .
‘ 0 ——
iinler wo of thewe & the pro —
108 T




1 EarE

PROGRAM LISTING

&8

| ENT
3
.
1




3.31 ACCRUED INTEREST

This program computes the simple interest aceruing on an amount of money using

thie formula
Pxnxi

| =
100 x DPY

where | 15 the interest accrued over a period
nis the number of days in the period
P is the amount of the principal
! is the annual interest rate expressed as g percentage

DPY is the number of days per year that the interast rata is based an

USER INSTRUCTIONS

WP | MEM, | INPUT OR OUTPUT KEY

Enter the value of P ENT

Enter the value of n ENT

Enter the value of i (%) ENT
i ENT 3 Entar the value of DPY ENT |
} = —
5 ANS 4 Dlisplays the valug of |




Acaorued Interest

PROGRAM LISTING

. : h : =
sTe|cope| kev |ster|cope| key |stes|cope| e
= |_EnT 44 | ' 87 |
=] | a5 | : 8a | '
3 46 80
‘| ) 47 | ' 80 | '
5| | | 01| '
& | [ = a | | 92 |
Bl e | 9 _| _
8




3.32 AMORTISED LOAN SCHEDULE

This program Computes an amortised loan schedule, 11 uses the farmulae

i
PMT =P | ———
! (I-I“III!)

Balance P
a

sndfor | =1 n,

Balance %1
| Jrsil

1’r|nI PMT — |
| il
i

i=1

Balance Balance . — Prin
I =3 |

whera P is the principal

Iis

& interest rate per period (%)

n is the number of periods

PMT is the piyment per period

Balance i is the balance after j payments (j=0., .. nl
s the interest acarued in the jth period

p the payment to principal in the jth period
AErest accruing over the first | pariods

tiplays | and Balance forj=1.. . n Eaian:nn is zero 1o within the

oy permitied by rounding error. At each stage the other variables arg Eoamip b
n memory 5. Prin i s stored in memory 6 and | is in memory 7. They can
by examining the memories in manual maode or by modifying the




STEP

%]

@

LAMP

ANS

ANS

ANS

ANS

ANS

ANS

MEM

USER INSTRAUCTIONS

INPUT OR QUTPUT

Enter the valus of P

Entar the value of | (%)

E ntor the valus of n

Drisplays 1 (fos Fics

1 payment

Displays the balance after 1

Drisplays | for | = 2 n

Displays the ba

Displays n

Diisplays the zero balance To with



Amortised Loan Schedule

T
STEP |CODE| KEY

L !
(Ell| MAC
2 | ENT
3 0
4
5 1
6
8 |
1 |
) 8
0 |
11 K
12 0
13
1
L3
1
0
o

"

]

34 4

PROGRAM LISTING

STEP |CODE

a4
a5
46
a7
48
49
50

REY

STEP lt;l.'}LJEf

87
a8
23]
90
a1
g2




3.33 SINKING FUND OF KNOWN INTEREST RATE

A desired future valius can be socumulated with fixed prymants st reguler intarvals

and & fixed interest rate This is knowen a1 & sinking fund, Given the values of the
interest rate and of two of th i, this program o the valua of
e rer
far | 20
for i =0
far | ~0
whars F is tha fiture value
PMT is the paymant per pofiod
. interest rate per poriod, exp Iman

n is the number of payments

1 is entered in the |-memory the program com

ente n the |-memory the e of PMT |5 comp { ertering 3 in the l.mer
leads to the computation of n
USER INSTRUCTIONS
STEP | LAMP | MEM. | INPUT OR OUTPUT KEY
STAF

Enter 1 1o compute F, 2 to compute PMT

3 10 compute n

2 ENT o Enter the value of | (%! E
| 3 ENT 1 Entar E
I | 4 ! I
4 ENT E
I 5 1 Enter the value af n Ei
f + | r
Y’ F
B £ % thiy value of PMIT
J n
!
¢ 1 1
| B8

115



Sinking Fund of K nown Interast Rate . i
PROGRAM LISTING Ei
T T T T [ [
STEP | CoDE| Kkey STEP |cODE KEY STEP | CODE | KEY -
i 1| ENT 44 | ' 8 67_| | 2
2 | | | 45 [ x¥ 8 | |
FESEE Y i | % | 3 o | | e '
~a . ; e 1 90 | :
5 | I a8 | | K a1 e !
6| | o 49 1 i |— 4o
i = 50 z 93 |
: |
10
+ ez
18 |
18
20 |
21 |
22
23
10
?-'5 {
34 |
835
36 |
a7 |
_33_.
39
[0
il |
a2 |
43 |
16




3.34 SINKING FUND INTEREST DETERMINATION

§ given the valugs

af F
PMT Py par petiod
1 thit numiber of paymants
Thi interest rate i computid [tarathvily daing the Naewton-Rapheon method e
formiilee used are
 § II. 1
fork=0,1,2
el
ik
k
where i is the interest rate, displayed as a perc
. 1 the kth approximation 1o | for k
n .
PMT L {1+ i} 1]
1L - - i
|
F PMT s the Initial apy
‘o~ pMT.n" F

The program displays the initial approximation and then disphays sucoes

rox imation

approximations. When two succssive aj

for |

mccuracy, they may be taken as thi val

USER INSTRUCTIONS

r T T T
STEP LAMP | MEM. | INPUT OR OUTPUT
STAR
L 1 ENT 1] Enter the value of F ENT
| .
| 2 ENT 1 Enter the vilue of PMT | ENT
3 ENT 2 Enter the value of n ENT
4 ANS 8 D isplays initial approximation to | | ANS
5 ANS 1] Displays improved approx mation to | aNs |
| ! 1 {
6 ANS ] |




Sinking Fund |nterest Determination

!STEF‘

|t o | | |2 [ | =2

s
= |o|ojw

[

1

C

ODE

KEY
ENT

PR

DOGRAM LISTING

STEP |CODE KEY

44
A5
A6
47

=

J=
| 2
——
| 3
1
X
68 | 3
69 | e |
=0 S  E—
7
72 =
73
74 4
75 ¥
76 ' B =
77 | X —
78 2 e
78 x —
80 | | 1 s
81 = - Tt
' !
B2 q
33 | e ==
B 7 I R —
Bs | — ISt
@] | % —_—
| A T

STEP | CODE KEY

AANNESSEREREER



3.35 SINKING FUND — ALTERNATIVE

USER INSTRUCTIONS

STEP LAMP | MEM INPUT OR OUTPUT KEY
' :
1 ENT o Enter the value of F ENT
2 ENT 1 Enter the values of PMT ENT
3 ENT 2 Enter the value of n ENT
4 ENT a8 Enter the tolerance on | as a fraction of 1 ENT
I 5 ANS g Displays thi value of | obtained 1o -.l-;u_ B i 1
i | Fetjuired accuracy
6
: | o .
8
| |
= : ol
9
= I
10
|

"G




Sinking Fund - Alternative G

PROGRAM LISTING

- T 1 T
sTer |cODE| KEY | STEP|CODE| KEY |STEP |CODE| KEY l
| 1 ENT 44 | st# 87 3
= 0 45 | [ 1 88| | _
— a | 1 47 4 90 | | ]
s | ' ag | | 91 o |
—e] = TR 92| [ :
= | 50 | == 53 yis -]
& | . B | &y | | ' o4 | 4
gl | 0 I 9 |
i ik 83 1 I 1| ]
L. | &4 | I LA e S
LEM |+ 2 [ T 97|
F 0 57 ¥ 100 |
15 | ' 58 | = 101 =
% | [ 50 | ' = || 2 F_|
SR T O
| 0 E“ 4 -y ! .]_
: 62 *
= 63 | i [
’ 64 = )
65 | [ 3
| 66 | |
1 24 | | i 67 7 =
i 68
Z [ 3 68 | 1 2
| 0 | | |
] 71| | B
72 X
73 | 3
74 | %
- 8 76 1
i
i 2 17 y
¢ 78
36 I % 19 I .
37 ] B0 I
- ' 81 [
| e ; a2
|4 | | B3 | 3
a1 | [ B4 I
2 — 86 | | 7 e |
L% | I 88 —
120 8 Cop tha e T —
Sont Or 1 Cop o TRAL B $210r Lppanyachine

range, ually oceurs
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3,36 SERIES RESONANT CIRCUIT

e,
Given the circu it shown " * =3
|
- BLT
T L
| o - LYYy

this program will compute its resonant frequency, 15, and its input impedance, £, ai
a given frequency, f, The formulse used are
1

B e ko
L] anJLC
-y,
and LSS e ;AN 1o j?
1 2 Ay -1 121
| il ey
Rt '{ wc)
where w= 2T
f iz tha input frequency (Ha)
thae inductor value (hanrysl
C is the capacitor value [farads)
Ay . Rq are resistor values {ohms)
Z1 he magnitude of the impedance at {
¥_ s the phase angle of the impedance at {
alue of 27 is inserted in memory 8 initially for accuracy of compu tation,
USER INSTRUCTIONS
I | I
LAMP | MEM. | INPUT OR OUTPUT [ KEY
START|
1 o Entar the value of L ENT
2 ENT 1 Enter the valug of C ENT
| 3 ENT 2 Enter the value of A ENT
I — —— e
4 ENT 3 Enter the value of H: ENT
E | EnT 9 Entar 27
- + 4 ENT
_'E‘ ANB . a | Displays the value of fs ANS
7 VENT | 5 Enter the valus of {
— 1 ENT
8 —
ANS l Ll Blisplays the yaius of | @ |
= . | ANS
9 ANS ; pr e =
[ N | L | Displays the vaiue ol f}'
122 T ——
— ]




Serles Aesonant Clreuit
PROGRAM LISTING

—— : 2. T ;
|
|5TEF-CUDE KEY STEP CL}I:IL! E STEP |CODE|  KEY
==3=] E ENT a4 | | 1 a7 [ T |
z | 0 a5 | | BH | |
3 [ 46 | i B9 4
[ & 1 a7_| | - w0
& }
| &
7

aa] [ x R I T ARC |
| 36 | ] 8 | = T = 121 i TAN
| 38 70| T 122
(a1 ] T & B0 | 7 123 ANS
[ ar | S 1 15 A
K 82 K 126
1 83 1 |2 6
s | e N e
5 85 2 128 )
; 86 + 129

123




3.37 PARALLEL RESONANT CIRCUIT

Far the tollowing circuit ) . »

this program computes the resonant frequency, IH and the impedance, £, at s

given frequency, f, The program e formulae

- 1
R omJLC
i
and S | ot Gy 1
2 | G 1 o
< R il &1
wherg W= f
f

incy (Hzl

ance [ohms)
ance ( farads)
nductance {henrys)

21 istham okt of the impedance

[ s thee ph

angle af the impedance.

entered in memory 9 initislly for accuracy of computation
USER INSTRUCTIONS

(G00000000d).

AMP | MEM. | INPUT OR QUTPUT KEY
i | % | a0t
|
|START|
ENT 0 | Enter the value of L ENT |
=) s ; E=——
e Enter the valye
| uf the value af C J‘ENT |
: ENT |
] =l
ENT
s = T —
5 ANS 1 Disploys the valug of |” A |
[; 1eF = ———
: | 1 EN 4 Entor the value of f
ENT
y ) ———
! g lays the =
1 ANS
: 8 ANS N H it |
- - | | L Lisplays the valuy of
- [ . ANS
B | Eent " sop A
124 |
T T ——]
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Parallel Assonant Chreuit
PROGRAM LISTING

| sTEP r.nm—| key |stee|cooe| key |ster|cooe
| ) | EnT 4a | [ 87 | '

2 | ‘ 0 4 | I [ 88 | | 5

3| | 4% | | 8o |

4| 1 Y a7 | l 4 90 | £

| 1 a8 | ¥ a1

6 | | 2 49 | | !
=7 B0

8 | I o 51 | | 6 [ J

.|.-\‘ | | 52 1 |
10 | 3 83 | | x| N
T - s | 1w .

12 | 55 | 93

13| 56 | 4 a9

14 57 | | :

15 /hy | | (1] I H
| %] 50 | [ B i —
] 60 | | & ' '

e | 81 1l

0 O 0

L2| | X 63 | I
n | J B4 | | G

3g
[40 | K 83 | = 126 [=
!_u 1 84| [ & Y21 T_'
| a2 g 85 | - 128 |




338 FREQUENCY RANGE OF A CRYSTAL OSCILLATOR
CIRCUIT
The frequency range of a crystal oscillator circuit, such as the one represented in the
diagram, lies between its series resonant fraquency and its parallel resonant frequency
Cy

Il
1

Given the values of
L_ in henrys L

0 CU
~ B P J
Cyin farads, and _| |,__| |.

(_'.-I in farads

this program compu

s the series resonant frequency, fs' and the parallel résonant
frequency, fp, from tha formulas
0= 2 e
\j Lo CoCi
€, +cy)

USER INSTRUCTIONS

STEP | LAMP | MEM. | INPUT OR OUTPUT KEY
4 —— I
|
| START
i T 1 Enter the value of |_(1 ENT
] 2 Enter the velue of f.‘a ENT
ENT Enter the value of C, ENT
{ i WME 5 Displays the valuo of fs ANS
LN 8 Displays the valua of p

il

ALLAAA0008300999



Fraquency Range of a Crystal Oscillator Circuit
PROGRAM LISTING
. v . » T
STEP | CODE l KEY STEP |CODE| KEY STEP | CODE KEY
[ ENT a4 | | 87 '
1 a5 | | 7 88
46 | 89
[ 2 a7 [
: 48
j==a 49 2
50 x a3

a 51 ' ]

IR E R N ey T .

=
3 | =

™
I=1G s
&

& 3|0 o

|
w3




3.39 LOW-PASS ACTIVE FILTER

This program is for implementation of a lowpass filter using the following
configuration

The transfer function &

Eg (sl

n

which is of the form 3 2
H g nloh)
2 3
5+ (‘rmu 54wyt
wibaer H Pass band gain @ = Peaking factor = 2(
':??‘n f = Damping ratio

frequency in hartz

#nd Cy in farads the problem calculstes R jR4R 4 and C)
o
Rym ——
4T fyCq
. Bty Ry~ 52
Hg+1

i be positive. * Becausa operational amplifiers are non-ideal,
be less than 10 when & is sbout 0.1, Hg may be increasad if
sed. A maximurm Hg of 100 is scceptable with & = 1 for an oparational
pen loop pess band gain of at least 80 dB,

LLeeati000820003



USER INSTRUCTIONS

STEP LAMP | MEM. INPUT QR QUTPUT KEY
L I I I |
| START|
+ ’ . + . 4
1 ENT o Enter the value of O ENT
! | 3
2 ENT ] Enter the value of Hg
| 3 ENT 2 Enter the value of iy ENT
I . + Il
4 ENT & ] Enter the value of C4
! I f
5

ANS 4 Displays the value of T
! -

6 ANS 5 Displays the value of A

[ 7 ANS 6 | Displays the value of Ay

8 ANS ¥ Displays the value of By




Low-Pass Active Filter

STEP | CODE KEY
f [ ENT

il o e o L O PR B e
&

PROGRAM LISTING

STEP |CODE|

45

LE]

KEY | STEP |CODE| key
B 87 |
88 | |
5 THll |
+ % | |
1 @ | |
%2 | .
7 93_ | hasl
—
K ey T
— =

e
|

.

100000009




3.40 HIGH-PASS ACTIVE FILTER

This program s for implementationof a b gl pass

configuration

.
c S5
. s el
LIC Eo
x - -
The transfer function is
Eg I8 _
E, sl 2 1 ]
in 5 g b
1, [
wihich is the form Hea®
0
H g =
" R
whare Hy Pass band again ¥ Paaking it
W = 2W 1y E o= Danplog r
fa = Cutol trequency in hert

Ghven &, Hg , 15 in hertz and C in farads the progres
€y sccording to tha fon
dHp 1 (v i

Ry = Ry Gy
Q2w fgC

NOTES:

= Al input values mutt be positive. « Because operational amplifiers are non-ideal,
Hg should be chosen 10 be fess than 10 when s sbout 0.1, Hg mey be increasad f ¢
It also increased, A maximum Hy of 100 is scceptable with G= 1 for sn operational
amplifier with an open-loop pass band gain of at least BO dB. = | the values of the
variables are restricted to svailable components, no problem with overflow will occur,




USER INSTRUCTIONS

STEP | LAMP | MEM, | INPUT OR OUTPUT

1 ENT 0 Enter the valus of

2 ENT 1 Enter the value of Hy

3 ENT 2 Enter the value of {4

4 ENT 3 Enter the value of C

09503

5 ANS 4 Displays the value of A N
ANS 5 Displays the value of R, ANS
| L |
ANS ] Displays the value of Cy | |
|
- — . |
|
=

gaaeoons




High-Pass Active Filter

STEP | CODE KEY
1 ENT
2 )
4 1
5
6 | 2
8 | i 1
|
10 ]
1
12 [ K

13 z
14 x
15 1
17 K

A0 )

42 | i
[« |

PROGAAM LISTING

STEF |CODE KEY
| |
a5 | |
a8 | | 0
a7 | | b
48 | [ 1
40 | |
B0 | [ o
51 | |
57
53
THll | 7
55 | [

LT | B

57

(]
17
18
8

B0

86 |
4
6

STEP

126

127

128

129

Cone

CEY
4

—

—

—i

|

= —
—



3.41 ACTIVE BANDPASS FILTER DESIGN

Given fg , Q, €y, Cq, and Ay, this program willl calculate Ay, Ag and Ry for the

circuit type shown below. cy
[l -
i c L]
Ay |
an—ap| | - .
: ¥ i R" LEJ'.;'.
* -
whete: o o ® radian frequency
fo centre frec v of passboand (F

Q auality factor

voltape multiplication fagtor

=3 = capacitance in ferads
s, Ay = resistance in ohms
Given fg, O, Cy, Ca. #nd Ag, this program will calculate R |, B2 and Ry using the
tormulae
o \ ol Q: ¢1 1
Ry Ry = QICy* Calag — = Ry=r =ittt
g C; Ay wo'Cj Gy

= a zaro will appear in the display after Ay [ entersd

A
r A g should be adjusted 5o that @ >y .?_2

134
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STEP

LAMP MEM

ENT )
ENT 1
ENT 2
ENT 3
ENT 4
ANS ‘ B
ANS | 7
ANS ‘ B
ANS | B

USER INSTRUCTIONS

INPUT OR DUTPUT

Enter tho value of 15

Enter the value of O

ater the value of ©)

Enter the value of C+

Enter the value of | A,

Digplays thi value af

Displays the value of A4

Displays the value of A4

'HG*'-.J'-A._, 2 0 Is dispiayed

KEY

START

m

135



Active Bandpass Filter Design

STEP

o (o | e (e (|-

hlG|e]|=|o|o|m

CODE

KEY

(%]

&A= | e

oo | =L foa [ma

PROGRAM LISTING

STEP | cnrzET KEY

STEP |CODE KEY
a4 | 87 | I 7
45 | | 2 88 |
46 | [ 89 v
47 | 2 a0 l | i
48 | N
49 [ sT# az | |
50 | | 1 93
51 | 1 = e i
52 | I 5 9% | |
2| | % [£a0
54 1.3 g7 i
=0 [ [T %8 | 3
56 98 X
57 | | ans 100 : .
58 E 101 x
59 | [ 102 0 _J
60
61 |
62 |
63
64 | I
65 [
66 | [
67
68 |
B9
70 | |
77| I
14
7% | !
6 | |
77
8 |
%
80 | : 129
[ a3 [ e
; 126 0| O |
| 126 =
| 127 =
| 128 e
]| | e
——

LGAOLA0R00000003



3.42 PASSIVE BANDPASS FILTER DESIGN

| passive bandpass filter

This program and the next relate to the following typ

circuits,
Typical Circuits
T-section
l s . il 1t
i /2
2 L /2 Lo P a g
i -
. 11
C, 1Ly
" .
w-section
o Fasaa! ‘I" - L
| LSRN
| . .
C C, R
¢ e Lpd 2
{ L, - 2I:l 57 o
I |
e - -
The equations used are fh - e L
= ]
& ami, iR #ity — )R
L A
LR ) L _Rify f1)
= b
ﬂﬂ'llfx_g
where f; = low cutoff frequency (Hzb f2 >f; >0
13 = high cutoff frequency (Hz)
C = capscitance [Tarads)
L inductance (hanrys)
R = image impedance at mid-fraquency |ahmal R =0

The first program computes the ideal componant values for the T-section and Tsection
filters, given 1), T3 and R

The second program computes |, {5 and R when the component values are known,




Program

STEP

138

LAMP

ENT

MEM

USER INSTRUCTIONS

INPFUT OR OUTPUT

Enter the value of fy
r the value of 14

Enter the value of A

lays the value of Cjy

Displays the value of Ly
Displays the value of Cy

Displays the value of L
¥ b

LLLAAARARDDDDDDY



Passive Bandpass Filter Design (1)

STEF | CODE

T

FrmrI1

KEY

ENT

2

PROGRAM LISTING

STEP QODE KEY
a_|

a5 v
46 | | 1
a7 | T
a8 | 5
a0 |

50 1

B3
Ha
B& |
86 | '

126

STEP !{J{JDE KEY

87 | |
ga | |

20

a0

a1

a2

93

14 | ' 1
115 l
116
"?
118
119
120
121 !
122 | 1
123
124
128
126
127
128




3.42 PASSIVE BANDPASS FILTER DESIGN

Progr

B
b

140

LAMP

MEM

USER INSTRUCTIONS

INPUT OR OUTPUT

Enter the value of Cy
Enter the value of L,
Enter the value of Cy,
Enter the value of Ly,
Enter 7T

Displays the value of £}

Displeys the value of 3

Displays the value of R

|

LLLAA00000000009

w
=
-3
0
= =2




Passive Bandpass Fiiter Design (2]

|
STEP | CODE KEY

1 ENT

= &
i

& | 7
o

6 | 8

PROGHRAM LISTING

STEP [CODE|  KEY
v I

a5 | : K

46 | | 2

47| | 2

48 | | ]

an |

STEP | CODE|  KEY
87 |
B8

_89
90
51|
92
a3

a4

o _| i
g | |
h'l;ai 1 I 4
101 |
102 T iy
103

=
106
106
107 [

108 | |
109 H

0 [ S
w0k

I F R =

BirEE=— —

B
L
16 | [
A5, T
118 Sl
e | |
120 1_ ]
121 |

8 e

123 == e
M e
ta L e
v ) = 5
2 O e

o2 T o=
AR



3.43 TRANSMISSION LINE IMPEDANCE

This program can be used to calculate the high frequency characteristic impedance
(24l for the fallowing types of transmission lines

Coaxial lina
K D J g
2q lcoax) log —, where K — 138,0508238
d 2T Eyloge

0 = inner dismeter of outer conductor Eq = parmittivity of frag
d outer diameter of inner conductor (=% >0
€ = relative permittivity of the dielectric D=d. >0
medium
Mo permasbility of free space

Two-conductor line

2p 2-con) = é:_({. log | (L: + | Elz 1|I
VE T\
where (8] centre-to-centre conductor spacing

d conductor diameater

Er a8 for coaxial line
Single conductor near ground
K 4D
Zg | 1-con) — Iy —
0 = 9 [ d P
b r
of centra of conductor to ground

or dism

ar

r coaxial line

memory, the program computesZq (coax); when 2 is placed

gram computes Z, (2-con) and placing 3 in the |-memory causes
-con)
USER INSTRUCTIONS

MEM, | INPUT OR OUTPUT kY |
START
Enter 1 for 2 (conx), 2 for 2 IIZ-tonI_
EN I
T E 3 for Z {1-con) EALF
[ —_— 1
2. | Ent 9 Enter the value of K = 138,060824 ENT
Entar the value of D ENT
Enter tha valus of d ENT
| —_—
| Enter the value of € ENT
| ——" T——
4
1} Displays the valug of Z{lgc:.uo‘llll
105 ifsmeati 2

ISR R RRR BB RRR

|
Fio



PROGRAM LISTING

. .
ster |cooe| wkev | stee|cooe| Kkev |sTEP |cODE| KEY

1] ENT a8 | I X -

2 ] s | | 4 | I -
[ a6 | ' i x__|
[ I I a a7 | ANns i

5 | 1 a8 | M | |

5 [ 40

7| T 50 | I~ 8T # 93
3 e e o 5 o
¥ g + E.:’ | T 2 :

10 s Bl | 2 E X

1 Bd I 4

12 {i==48 55 [ 5

2 i L = e i -




344 T AND » ATTENUATORS

T and T attenuators are used to match a high impedance source, 2, 1o a low
impedance term ination, ET- while attenuating the signal betwaen £ s d1. The
tion betwesn matchad

T and T attenuator can also provide some desired atter
source and termination kmpedances while maintaining matched conditioni. This

bt loss, L in o} that exists for a given 2, ond 24 whaen no

program comput MIN
sttenuator network it used, Resistor values Aj, Ry and Ry are then computed for nn

attenuator having a desired loss, L in dB greater than Ly, while matching

DES L
source and termination impedances £ must be greater than £,
T Attanuator T Attenuator
Ay Ry
> 'Viin—agh g - x
= ' R . »
x. : Ra 2 2 s Ry SRy 2
> < - :
wihern 2y source impedance
|

n dB of the system without sttentuation is given by
2 r
1 2 112

-1 dB

T Attanuator

e |'-'.;Tr.--1:| 2
g T R Ry=] —— ||ATTN
LATTN -1 s *laTa 1:| [ [2521’]

ATTN + 1

LET

1 FATTN + |‘ 1 1 2 ’ i
Fr——— " S — TTN —

LA TH 1 A3 Ry [HTTN JP }
: - 3‘1

1 1 [{.Hl\. |J 1

Ra 2.[ ATTN -1 Ry

whore 10748 {RaRy < 10%*

144
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Two programs are available. The first accepts the values of , and £; and complites the
i L 1 is then entered and the program computes the
value of Lot i1 dB. & value of LI')E.S F 1]

eomponent values for the T attenuator

en the

The second program computes the component values of the T attenualor g

v B in dB
values of & ?I and Ly I el
Program 1 T attenustor componants

USER INSTRUCTIONS

T T |
STEP | LAMP | MEM. | INPUT OR OUTPUT KEY
START
1 ENT 0 Enter the value of 2; ENT
- 4 ENT 1 Enter the value of &, ENT
[ | | |
3 ANS 2 Displays the value of L.'1-'N'°|Hi
4 ENT 3 Enter the value of Lpes ' ;] ENT
5 ANS 7 Displays the valus of R ANS
6 | ANS 8 Dispiays the valun of Ry | ans
r ANS 8 Displays the value of Ay |
= o T —
a8
a
0
I N =1

145




T sttenustor companants

STEP | CODE KEY
T ENT
2 | 0
3 +
Fl 1
— !
£ 2
8 0
Cll :
10 1]
¥ K
log
X
K
-
0
ANS
ENT
3

PROGRAM LISTING

STEP |CODE KEY STEP | CODE KEY
a4 | [ 3 87 | | a
45 [ [ T B8
4% | ' K 89 [ 7
47 | ' 1 90
a8 | | 0 a1 | | 0
49 | | a2 | .
E0 | 3 83 | | ;
[ a4 |
| | 3 96 | 9
| | 107 96 |
| 97
56 4 % |
56 = ag |
57 I 3 100 =1
| = 101 s
=K 02 | o]
EEEEmEEE T
] | 104 55
| 5 |08 ANS |
| = [oe | _|_—
s
+ 108 8
= | 109 T
1 [viesls 5|
= 1 =
4 e =
] S = % i
| 9 114 ==
72 vE -
73 | 3 116 =
7 | | X 17 E -
76 | | (] 118 T .
% | | X 18 [ 1 :l
77 1 120 s |
78 121 [ o
74 [ 9 122 | o
BO | 1;-{1 S|
81 | a 124 =1
B2 | J 125 = onil
83 | X 126 =
B4 K 1270 e
BS 2 128 e
8e 129 | |
- T O s

LLLAARRR22DIIS



3.44 (cont.)

Program

o

T Attenuator components

USER INSTRUCTIONS

LAMP | MEM, | INPUT OR OUTPUT

ENT 1] Enter the value of g

ENT 1 Enter the value of &;

ENT 3 Enter the value of L _ in d&
DES

ANS 1 Displays the value of Ay

ANS B Displays the value of Ry

ANS 9 Drisplays the value of A4



T Attenuator Components

STEP | CODE | KEY

L i)
2 o
4 1
¥ 5 + T
—5 3
=
- T‘j i
10 K
" |
12
13

PROGRAM LISTING

STEP |CODE

44

45 |

A6
47
A48

9
80 |
51

52 |
8 |

KEY

E
3
'
K
5

STEP | CODE KEY
87 | K

88 | | ]
89 i
80 |

et | |
42 |
93 |

o | | K

e
|

80 |

81

8'&’.

B3 |

85 |
B6 |

.~...i.”r

LLLLAAARDAANDDDS



General Programs
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3.45 ARITHMETIC, GEOMETRIC AND HARMONIC

PROGRESSIONS

The program can compute the following terms and sums.
1, For an arithmatic progression whose nth term is given by
1d

Bp= Ay +in

it computes Ay, given Ay, n and d, and also computes the sum of the first n terms of

the progression using
4 (A *+ Apl x 02
2. For a geomatric progression whose nth term is given by

n

Gp =Gy i1

t computes G given Gy, noand r, and also computes the sum of the first n terms o

the progression using

3. For an harmonic progression it computes the nth term of the progression from

o

70

candnand thata+in—1 )¢

USER INSTRUCTIONS

=t
5 AMF | MEM, | INPUT OR QUTPUT | Kev J
4 P— o — e - 1 gk
| START
" CrT .

EN £ Entar 0 for AP, 1 tor G.P. or 7 for H.P. I ENT

. ENT AP, enter A if G.P. anter GorifH.P enteral ENT

T NT i t AP enter d, it G.P. anter r,orif HP, gnter b, ENT
s f A F - - i _:_ =

2 WAF. or G.P, enter n, or If H.P, eriter c ENT

*ENT 4 *Only ifi=2n Is entered for g HP ENT
5] AMSE | nth werm of the prog I

P PrOGression

. ANS

: o - For AP. or GF., &, s disployed. SinlE——
| . For HP., nin dispioyed
A —
s —_—

150 A —
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Arlthmetic, Gearmnetrle and Harmanic Progressions

PROGRAM LISTING

sTEP |cope| ey |sTEP|copE| KEY | STEP KEY
M| [ ENT an | a . =
d | | | 46 [ | X a8 |
3 | | 8 | | 49 TATC
T + 1 - !
L2 | 0 47 | [ 90 |
5 48 K a1
6 | [ 1 20 | 1 o
7| | 50 | a3 .
B | | 2 51 | GOTO |
i .-f'. { 5.’- | 4 E
10 | | 83 | - .
11 1 54 [ st e .
12 | I ' —ea
a3 | = | [ oo
[ K-_ | 100
|
== | : :
IF ¥ T
l 18 i L -I__ 1 8 104 I
1 | | X 105
20 | " 5 =

e [ [ i
|26 | H ¥
= 2

31 | | 74 | 5

33 | 78 | s
4 9 771
35 X 78 l -
36 | . 1 78 |

37 | [ ¢ g0 | 1 -
19 ] t
I~ 1 1 '
I 40 + | 4 83 4
P 1 BA | I
|42 3 B =

2|
s Y 66 |




3.46 THE AREA OF A TRIANGLE AND OF A FIGURE
COMPOSED OF TRIANGLES

This program computes the area, A, of o triangle given the length of its sides using the

formulae

[ +bhtel
A {s—al ls— bl ls=c¢c]
where a, b, ¢ lengths of the sides of the triangle.
|1 then corr ea of o figure compased of triangles by computing the area of

each triangle and adding them all togather

by
/ \

€Ay by g
by by L
USER INSTRUCTIONS
STEP MEM. | INPUT OR OUTPUT
START
1 ENT 1 Entar tha value of a ENT
2 E E nter the value of b ENT |
3 EN 3 E valueof ¢ | ENT
f I i
" NS 1 o value of A ANS
;
p ENT 1 E thie of @ far the tinal triangle ENT
L » ENT 2 Enter the value of b for the final triangle ENT
L 8 ENT | Enter thi value of ¢ lar the final trisngke ENT
| q ANS 4 Drigplays thee valug ol A& for the final trimngle My
10 ANE & Disgl this value al the sum of the arsas of
| | the triangles

162 — = 7
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The Area of a Triangle and of a Figure composed of Triangles

PROGRAM LISTING

STEP | CODE KEY STER |CODE KEY STEP | CODE KEEY
1| | a4 | | i 87 | | |
2 | | T I 0 a8
3 | | | | a6 | | 89
4| | 47 | | 4 o
5 | [ EnT 48 | | a1
6 | [ 4 | ' = |
1 [ &0 | | { L
8 | | 2 51 | | 64 |
0 | | 53 | | |
1| | 54| | £.00]
[z | | ) 55
13 | 56 5 ) |
14 1 57 | .
15 | | : 58 [
6 | | 59 | [ a_ | 102
a7 | T 50 | | |
CHl [ 3 &1 | . i
18 | = 62 | . JES| [
|20 | K 3
2 | | 2 64 | | M
72 | | BS | [ ans |
2] [ i | 5 [ I |
24 | | ] 10| .
26 a T R 1
28 - 12
77 El 13 y=|
[ 28] | na_| | |
29 3 115 [ =
30 118
3 0 74 "7 | T 5
| ! == —
az 75 | | 118 ] =
33 ? 76 119
34 X 17 | 120 | B
35 | 3 78 I 121 | 1 —
3% | | 122 | g
37 | |3 B0 | | 123 | | |
81 124 |
39 | | 0 82 | | 68 | | 1
B |
[ I 83 | | 126 | | 1
| i B4 | | 127 i_ Rl ==
47 % 85 128
| a3 1 ] 86 | _ 129 | __L_ _(

153




3.47 AREA AND SIDE OF A REGULAR POLYGON

@, r, and the number of sides of a polygon, n, this program

Given the radius of a cir
computes the length, a, of a sic
radius F and the area, S, of the polygon. The formulae wsed arg

a ar sm(-‘}
nt* sin o
5 2
2
360
o S

n

USER INSTRUCTIONS

STEP | LAMP | MEM. | INPUT OR OUTPUT

i ENT the value of r
NT F Enter the value of n
i 3 Al 4 Displays the value of a
i ANS 5 Displays the value of 5
5 Permits the repatition E
g of the compu tation

{ |
e |
|
‘:I 1
=" | |
| |
| = 1} i
154

ie of an n-sided regular polygon inscribed in & circle of
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A roa and Side of a Regular Polygon
PROGRAM LISTING

STEP | CODE KEY STEP |CODE KEY STEF |CODE| KEY
F=aarl IS | |~ @IN B7 |
2 | 1 a5 | ; g |
a | a6 | K e | |
A [ EnT 47 | | 80
5| 1 a8 | | a1 _|
6| | 40 | [ ANs 92
7 | 2 80 4 a3
R = BY | | 94
s | s 82 | s 95
0 | 8| | i
11 | K 54 | | GoTo i
12 [ .:J_._- | | 1 I
13 | [=E




348 THE SPEED AND HALF-LIFE OF A REACTION

Given the value of the initls

is the reduction of co

this program computes the reaction speed constant, k, and the half-life of the s
15§ L

using

o

hatf-yte

ANS

ANS

concentration, s, and & series of values

ation (mol/l | after time 1

of obmsarvations

USER INSTRUCTIONS

INPL

Ente

Ente

Entel

Enter

ix

ti ), where x

JT OR OUTPUT

¢ thi value of a
rthe value of x;
T the value of 1y

toys the value of k|

vialue of x

the value of 1,

loys the value of kg

ey s 1 value of k

i ol the hail-lile
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MAL
ENT

tlan

PROGRAM LISTING

STEP |CODE KEY
a4 I
45 ANG
46 | 6
a7

STEP | CODE KEY
87 | |
B8
aa

| T .
T S—
. :

¢ il

; | 7]

[ |

T s

[

| 1 S—

e 1

|



3.49 STADIA SURVEYING

This type of computation is widely used in civil engineering, construction and

Burviying.

Given the stadium multiplication constant, K, the stedium addition constant, C, the

height of the surveying instrument, |, the vertical angle , G, {in degrees), the lower

stadium wire reading, |} , and the upper stadium wire reading, |3 , this program will

compute the horizontal distance between the stadium and the instrument locatior

S. and the he

are

H
5

hit of the station above the instrument location, M, The formulse used

% Kl sin 2004 Csinli+ | — 2
Kicos O+ C coalt

To repest the computation when the stadium constants are the same press MJ,
otherwise press START,

158

ENT

MEM,

USER INSTRUCTIONS

INFUT OR QUTPUT | KEY
|
START
e - I__|
Enter stadium multiplication constant J ENT |
Enter stadium addition constant ENT |
Enter the value of & |degrees) LENT 4]
- - B
Enter the value of |, ENT
Enter the value of |, ENT
—
Entar the valug of | ENT
Displays the value af § ANS
A — ——
——
Displays the value of H
- —
- ——

AANNSS SR EREEER
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Siadia Surveying

STEP | CODE |

KEY

MAC
ENT

5

PROGRAM LISTING

STEP |CODE

44
45
46
47
48
a5 |
50 |

51 |
52
53 |
54
55 |
56
57 |
58 |
59

60 |
61
62

83 |

| &4 |

[ 7e5 |
66 |

67 |
B8 |

86 |

KEY
3

5

tlo|x|-|x|8

]

T
STEP | CODE Jii

a7
BB
89
S50

21

.

EY

SANNSS SRR EEEERK



3.50 MOTION OF A PROJECTILE
The parabalic motian of a projectile starting from the origin w
and elevation (ks described by the eguations

X =¥ gt ool y

y = Vg tsindl— ¥ gt”
wheie (x,y] are the coordinates of the projectile at nme | anc

o gravity

This program computes x and y for t from O in intervals of 0.1 until y becc

negatve, that is, until the projectile lends. Tho prograem then bem inELEs

time of fiight of the projectile, given by

=2 Vg sinl
6

USER INSTRUCTIONS
r T -
STEP | LAMP | MEM, | INPUT OR QUTPUT

1 ENT 1 Emnter the valus of Vg

2 ENT 2 Entar the valug of O

3 |aNs | 3 Dinlays the value of x when t = 0.1
L Rl SR

4 | ANS | 6 Displays the value of v when 1 = 0,1
ke { | el

B ANS 3 Disploys the value of x and y for

8 ANS | B until y becomes negathve

T t 1 —

T ANS 0 Disploys the time of flight of the projectils, |

Ith initial velocity Vg

i g is the acceleration due

ames




Motion of a Projectile

PROGRAM LISTING

CODE | KEY STEP | CODE KEY

STEP | CODE KEY STEP
| macC a4 X 87 X

2 | [ ENT 45
3




3.51 PERIOD OF OSCILLATION

el b i given by

The period of osclllation of &

whiere T i the pariod of asciliation in sees

| i the length of the pendulum n cm

g i the acceleration due to gravity = S80 cms

This program compuies the value of T ghven the valug of |, The val

¥ possible

1 order to obtain the maximum accur

entered as data

USER INSTRUCTIONS

e
STEP | LAMP | MEM, | INPUT OR OUTPUT KE
t ~ 4
1 ENT 1] Enter the value of |
2 ENT 1 Enter T ENT
| | —_ = ]
: 3 ANS 2 Displays the value of T
f —
i |
= : ! + — 1
| 5 |
- -
5
! }
7
— ' ' {
8
b +
I
10 i
|
A l |

163




Fariod of Osciiiation

KEY
1 ENT
] V]
4 !
6 -'
g 0
0 K
17 9
13 0
14
e ]
]
=

e E—
39 |
LIRS
TR -

Bel |

a3 ——

164

PROGRAM

STEP |CODE
a4 |
a5
6
a7
4
48
&0
51
52
53
54
55
56

58
59
80

61

LISTING

KEY

STEP
B7
B8
89
90

a1
92
93
944
95

96
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3.52 COURSE CALCULATION

After a series of tacking movemants, as shawn in the diagram,
"-\'."-" i= n, this rs the distance ol the final
s Iswaring

from the ini

Ition, #

AR =

AB

| nl
it |2 Al >
| i=1




| STEP

16h

USER INSTRUCTIONS

LaMP MEM, INPUT OR OUTPUT

ENT g Enter the value of £ x,
ENT 0 l Enter valuo of & vy
ENT 9 Enter value of w
ENT 1] Enter value of :'p'-.\«z

Enter value of Mx &

Enter value of Ly

Displays the value of

Displays the value of AB

LLLLLARR AR DIIIDS



Course Calculation

PRAOGARAM LISTING

STEP |CODE KEY

a4
46
46 | | M
47

63 | | a

4
E
! | 5
= 5
70
n 5T #
12 4
73
74 0
6
16 )
77
18 a
) N
BO
ANE
o
BT &
-]

13
114
1186
116

118
118
120
121
122
123
124
128
126
127
128 |

[ 120 |

M|
TN
| aTE
3
: -
1 T +
| K
——r—
i, 1
T =
—



3,53 HOURS, MINUTES AND SECONDS

This program accepts a decimal number representing a period of time in hours, and

comveris it to hours minutes and seconds

Iso convert a number of degrees expressed as a decimal

way 10 will
3, minutid end seconds

I the saem
mber to de

USER INSTRUCTIONS

LAMP | MEM, | INPUT OR OUTRUT | KEY |
|
iSTAH T
Enter the number of hours as a fraction i ENT
— e 1 I
Dy 5 thee number of hours ANS
Displays the number of minutes ANS I
| = = — S R
4 3 Displays the number of seconds if it iz non-zero. |
——

168

RREDADIIINS

LLLLG

J



Hours, Minutes snd Seconds

PROGRAM LISTING

TER | CODE KEY STEF KEY
STEP | CODE KEY STE ;
| MAC 44 | / rll
| 0 a6
a6
2
K 47 2 s
3 R =
I 6 3 e
- I a T L
0
ENT | K <:...
! i .'
| 55 i 1
| 3 56
&7 2
=] 58 T
[ X 59 | 2 | .
JIE 60 | v
61 | K
[ sr# 62 [
| ' 63 |
I B4 | IF
] 3 65 I K 1
! = _':*‘ i B _ B 1 =
o a 67 | | 0 noe | |
=1 =l 11| [ -
o 69 3 113 {
£ 70 13 | 1 4
! il R
2 | l 15 | T—
. Ll | 5 116 | i -
: il 17 | —
—— = | a R ———
Il 1 76 . Sl {— =
| | 5T # 120 1 |I
] I¥ 18 2 T | By
(¥] 79 | o | o
} 80 | ANS ol | e __l
+ 3 B2 | | 1 | | 5 |
82
| 1 B3 | 3
\ B4 i
S BS | -
—1 BE




SPECIFICATIONS
NORMAL OPERATION

Capabilitiss
4 basic functions, chain & mined oper
amatic sccumulation In four functions, direct

practicnl calculations

ations, constant calculations for five functions,

I5, @ut
salance and various kinds of

aro

powers and
thie memaery, true credit |
SCIENTIFIC FUNCTION
Trigonometric/|mvirse T Igonameric tunctions, comman/natural logarithmie
- i val
Lnctions, Exponentiations, square roots, rociprocals, sexagesimalidecimal

conversion, Piantry and scientific notation,

Capacity

Input range Curtpust accuracy
basic operations 10 digit mantiesa or B digit  mantissa
digit exponent (powers of ten from
w 10*)
tan X | X | = 1440  (Brrad 1600gral 1 In the Bth digit
Vi Ixlgi 1 in the 8th digi
¥ X | < 1x 10® £1 In the Bth digit
In X 0< x < 1x 10" t1 in the Bth digit
1§ Y| <100 £1 in the Bth digit
e X | =230 t1 In the Bth digit
0 < X< Y x 10 +1 in the Tth di
0 x<1x10'™ &1 in the 10th digit

< 1w 10'™  x¥0 £1 in the 10th digs
o second £1 In the 10th digit
10 digit

Full floating mode with underflow

£
minus (=) sign for mantissa
he 3rd column far & negative expanent.
o v oan “E." sign, locking the calculator
¥ 1 enl memary and 10 data memorkes
[ " 1 . o
¥ culation and data totaling plus 1 indirect address
By
i and unconditional jump: max, of 10 jumps possibile
¥ " 10 subroutines, 1 deep

Manual jumg, mi

tiple mssambly of one constant, program writing

and check command dlsplivy, mnd basck-stop,

READ-OUT

Zare supprestion, Digitron
POWER SQOUHCE

AC 100, 917, 220 or 240V (X 10V), BO/GO Hz with wpplicable AC Adagior

F AR size M ot 5 ]
BC Gur AA size Manganese dry betteries (SUM-3) operate about 8 howrs

be panel, and LED tar signs

Eontinuously

Four A8 gize Alkaling dry bat [FYY]

il oparate about 19 houry
continuously

USABLE TEMPERATURE
0°c ~40° ¢ (32° F ~ 104

170
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CARE OF YOUR NEW ELECTRONIC CALCULATOR

s a durable, preclsion-made instrument wh

g that tha in

mct the calculator

cover to change

re whar

ar ta &

o hard knocks,




TN LAY I Y oy
2 ] B 5

)

7

1



\m\m~ﬂ~ﬂ.ﬁ ﬁ




FEFTes8888883T300

Casio Electronics Co Lid, 28 Scrutton Streel, EC2A 4TY Te



