FOR PC-1250/CE-125

APPLICATION SOFTWARE

PROGRAM EXAMPLES
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MODEL PC-1250, OPTIONAL BOARD AND PERIPHERALS
LIMITED WARRANTY

Sharp Electronics Corporation warrants each of these products to the original purchaser to
be free from defective materials and workmanship. Under this warranty the product will
be repaired or replaced, at our option, without charge for parts or labor, with the excep-
tion of supplies, such as batteries, ribbons, inked rollers, etc., when returned to a SHARP
FACTORY SERVICE CENTER listed in the instruction booklet supplied with your
product.

This warranty does not apply to cassette tapes, software programs or appearance items
nor to any product whose exterior has been damaged or defaced, nor to any product
subjected to misuse, abnormal service or handling, nor to any product altered or repaired
by other than a SHARP FACTORY SERVICE CENTER. This warranty does not apply
to any product purchased outside the United States, its territories or possessions.
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The period of the warranty shall be ninety (90) days on parts and labor from the date of z
the original purchase. z
This warranty entitles the original purchaser to have the warrantied parts and labor z
rendered at no cost for the period of the warranty described above when the unit is ;
carried or shipped prepaid to a SHARP FACTORY SERVICE CENTER together with z
proof of purchase. z
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THIS SHALL BE THE EXCLUSIVE WRITTEN WARRANTY OF THE ORIGINAL
t PURCHASER AND NEITHER THIS WARRANTY NOR ANY OTHER WARRANTY,
EXPRESSED OR IMPLIED SHALL EXTEND BEYOND THE PERIOD OF TIME
LISTED ABOVE. IN NO EVENT SHALL SHARP BE LIABLE FOR CONSEQUENTIAL
ECONOMIC DAMAGE OR CONSEQUENTIAL DAMAGE TO PROPERTY. SOME
STATES DO NOT ALLOW A LIMITATION ON HOW LONG AN IMPLIED WARRANTY
LASTS OR AN EXCLUSION OF CONSEQUENTIAL DAMAGE, SO THE ABOVE
z LIMITATION AND EXCLUSION MAY NOT APPLY TO YOU. IN ADDITION, THIS

WARRANTY GIVES SPECIFIC LEGAL RIGHTS AND YOU MAY HAVE OTHER
RIGHTS WHICH VARY FROM STATE TO STATE.
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FOR YOUR RECORDS....

For your assistance in reporting this electronic calculator in case of
loss or theft, please record below the model number and serial number
which are located on the bottom of the unit.

Please retain this information.

Model Number Serial Number

Date of Purchase Place of Purchase




APPLICATION SOFTWARE
FOR
PC-1250 / CE-125

This program library includes twenty (20) programs in mathematics, statistics,
engeneering, business, and game fields.

The programs in this library are recorded in the supplied microcassette tape.

This program library is editted according to the followings, so please read these

carefully in prior to your operation.

Program Title
This is a summary of the program contents.

Overview:
The brief explanation (concept) of the program is shown.

Instructions:
Shows the brief explanation of how to use and operate this program accord-
ing to the “Key Operation Sequence"’ explained later.

Example:
For a better understanding of the program execution, an example using the
program is provided.

Contents/Reference:
To let you understand the logics employed in the program such as formulas

are explained.

Printed Outputs:
Outputs through the printer (CE-125) are provided by using the example.

Key Operation Sequence:
For your program execution, the actual key operation sequence is shown
step by step by using the example.

Program List:
Program list is output through the CE-125.
How to enter the programs into the machine.

The Program List shown in this library is basically supposed to be typed

in as it is printed.

However, there are several points you should know in prior to the typing

such as; 1) The colon (:) right after each line number must be omitted.
2) key must be pressed at the end of each program line.

For more details, refer to the instruction manual of the PC-1250.




Showing the bytes used in each program itself

The number of bytes used in each program is shown at the end of each
program listing. For instance, in the TYPING PRACTICE proéram, 475
were used bytes.

They way to find this out is as follows:

at RUN position

1) CLEAR

2) 1438 (=] MEM — number of bytes.

Memory Contents:
Memory contents during the program execution are explained.

Also make sure that you use these programs after through checks through such
as the examples.

For continuous improvements and additions, these programs are subject to
changes without notices.

To help us improve our programs, we would appreciate any suggestions or com-
ments in writing.

Sharp Corporation and/or its subsidiaries assume no responsibilities or obliga-
tions to any losses or damages that could arise through the use of this program
examples and the relevant micro software tape.
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CONTENTS

(Page)
FILE NAME & TAPE COUNTER
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EQUIATHGN Siw Sl & ety 10 bbbyl s o il b 6 s el 6
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Programs with (P) prefixed to the program title need CE-125 in program execution.



FILE NAME & TAPE COUNTER
in the supplied microcassette tape

(File name) (Program title) <CE-125 tape counter>
(criterion)

A—1 NEWTON'S METHOD FOR FINDING ROOTS OF

EQUATIONS. | . !. . aspreds vlisoemiotus faiad oaitiess set 010~024
A-2 MATGRPIBRODECIRETH Gl R v 031~068
A-3 NUMERICAL INTEGRATION USING SIMPSON'’S

RULE . . | PESSaE Gihy yope cpummiarign (o L VWolslhg for miniite 074~102
A—4 AVERAGE, VARIANCE AND STANDARD

DEVIATIONNIES: FSNTERVAL w - (L JCF8 TR 109~131
A-5 CORRELATION COEFFICIENT AND LINEAR

REGRESSION FH war i TIoSwWIoe S9nsield ovil 10" Stiew sHlited, 137~169
A—6 HISTOGRAM ! 30 9901 DIYEIGeID & DNE 1001 §,08180i00; 174~203
A-7 INTERSECTION BETWEEN CIRCLE AND STRAIGHT

CINES et ool g gw b i e ol o - 209~222
A-8 A ©Y CONVERSIONSHIR A 2 §) | <ot = (] 228~258
A-9 CLOTHOIDIGUIRVE, JEta H i s N e i R 263~278
A—10 _.CROSS-FOOTING. * 030} sulsy adt.oonsrs.of OME snil.ai 8.3, 283~313
A=11 NUMBER ORDAYSICALCHBLEATION . . los b, S0 o fia & 318~328
A=12SORITHIN Gresgemste s bl o e 333~349
A—13 THE LOAN LIMIT, CALCULATION OF THE NUMBER

OEINSTARRMENIT b, AFSis 3 e S 354~368
A1d. S TYPINGIRRACTIGES . £t R ek b a0 SR 372~387
A=15 BIORHYTHMASEMI-GRAPHIC) eooeoe. . 2 .1. . oo, JBVISI STL 392~415
A—16---SOETLANDINGIGAME v fovedon ek i 0 10V 419~432
A=_17 MEMORYAGHE@GER . 4 | §. il =i g iy g 436~457
F—TH BUGHUNS" SPUINEEE formmi o b b 461~480
A=19 IDOUBUE ROIATION.. . . st sl i i 485~497
A=20 ¢ PORFERAUTEERINTET ;- i s L e 501~519

Note: Some program list contents may differ slightly in between the programs
included in the tape and this program library. In program execution, however
this difference causes no impediment.



Program Title: NEWTON’S METHOD FOR FINDING ROOTS OF
EQUATIONS

OVERVIEW (mathematical)

Finding the roots of equations is usually troublesome, but by using Newton'’s
Method the approximate roots of equations can be found.

When 1 root is found, depending on the interval width, by using Newton’s
Method the starting point automatically changes.

CONTENTS

Xpwr 7 Ao S (Xn)

f'(Xn)

If the absolute value of the distance between X, and X, is less than 0
X, is considered a root and is displayed. Here the first derivative is defined in
the following way:

f(X+h) - f(X)
h

£&X). =

(h is the minute interval)

Change E-8 in line 340 to change the value for 107%.
)]

A

INSTRUCTIONS Tk
INPUT : :
Starting point y :
Minute interval P
|

]

Interval !
]
|
|

ON©; CP OO,
OUTPUTS Starting point
Root value (by pressing the key, the next interval’s root is found)

Interval width

EXAMPLE
x3 —2x* - x+2=0 (therootsare —1,1,2)

starting point =0
minute interval = 107
interval = 0.5

The above values are used in the calculation.
The functions are to be written into lines after 500 as subroutines.



How to type in the example:
1. Go into PRO mode by operating the mode change key.
2. 500B = ((X—2) % X—1) % X+2
510 RETURN That is all that had to be done.

KEY OPERATION SEQUENCE

S'\}zp Key Input Display Remarks
g Waiting for starting point
1 DEF|[ A ] STARTING POINT = _ fichy
i Waiting for minute interval
2 |0 MINUTE INTERVAL = _ inpT
4 Waiting for interval width
3 | 0.0001 INTERVAL = _ At
4 | 05 ANSWER = 2. | Display of roots
By repeatedly pressing the
5 ANSWER = 1 key the roots of
the function are found.
6 ANSWER = -1,
7 ANSWER = 1
8 ANSWER = —1.
9 ANSWER = -1.
10 ANSWER = -1.
" ANSWER = 2:




FLOWCHART

50

10

Input (starting
point, interval
and minute
interval)

NTQ®
nonu
e<<

70

=0

—

Newton’s Method
calculation

100

|

F+
=F
l

F W

Newton’s Method
calculation

Newton’s Method

calculation

300

320

subroutine

Function
calculation

|

Y=B
X=A+C

Function
calculation

J

C=D-AXY/(B-Y)

350

500

Roots are
displayed
( RETURN )

Function
calculation
subroutine

B=

((X—2)kX—1)%kX+2

RETURN




PROGRAM LIST

18:%RA%: INPUT "STARTING

POINT="}V
20: INPUT "MINUTE INTERV
AL="iA

39: INPUT "INTERVAL="3U
4@ G=YiF=Y:Z=8

58:IF 2=8 5070 T8
pd:G=0-W:C=06: GOTO 88
Te:f=0G:12=1

38:5605U8 388
93:F=F+d:iC=F

188:605UB 385

18:5070 S8

32@=GDSUB 584

3TE:D=CiC=D-AxY/{B-Y)

24B8:IF ABS (D-C)>=E-8
3070 385

I58:BEEP 3: PRINT "ANSWE
R="sC

I6B:RETURN

588:B=({X-2kX-11kx+2

S1B:RETURN

L=}

P =1}

MEMORY CONTENTS

A Minute interval
B f(x)
i X,
D f(x+h)
E
F v
Jizadia vif sy
H
|
— J v
i
s
Y
__N,
(0]
P
Q
e
il ”S
et
-
V)
i) \Y Starting point
W Interval
X X
Y f(x)
Initial flag




Program Title: MATRIX PRODUCT

OVERVIEW

Finding matrix products
The matrix product C (mn matrix) is found for matrices A x B (m! x In).

INSTRUCTIONS

1. The program is initiated by pressing BA 3
The number of rows (m) and columns (/), for an ml matrix A are input.
. The elements of matrix A are input.
. The number of columns (n) of matrix B are input.
4. The data is revised by pressing (B].
The location to be revised and the revised value is input.
5. The elements of the resulting matrix C are printed by pressing !

wWN

REFERENCE (the calculation)

l s
i = 1’ 2, ....... m
C"i_kz_—_laik'bkj (j=1’2’ ....... n )
a; 4 G TaT by bypes: by,
az a4 e Ly by by -+ by
m
aAm1 Am2 Ami bll blz bin
l n
Citx}1C120 Y- {Ci1p
Cavini€22f °3° {[Ca2n
Cmi1 Cm2 Cmn
(ml+1In+mn<38)
EXAMPLE
m [ matrix A In matrix B mn matrix C (product)
(4, 3) (3, 2) 4, 2)
4 0 -1 -5 16
1y PR e
-9 2 5 ‘1 p 2 -37
5 -1 3 4 43



KEY OPERATION SEQUENCE

S’\}zp Key Input Display Remarks
Waiting for input of the
1 [wAE) M=_ number of rows in the ml
matrix A
Waiting for input of the
2 4 L= number of columns in the
ml matrix A
T Waiting for input of the
3 3 ALY element (1, 1) of matrix A
?
4 ila A(1,2) =
?
5 |0 A(1,3) =
A(4,3)=
?
15 |,3 Ly
Waiting for input of the
N=_ number of columns in the
In matrix B
16 |i'2 B(1,1)=
?
17 | —1 B(1,2) =
22 | 4 > Finished

1




KEY OPERATION SEQUENCE

Step

No. Key Input Display Remarks

1 REVISION POSITION = _

2 | A4,2) REVISION VALUE = _

3 | -1 REVISION POSITION = _

4 ALL DATA PRINT 2 (Y/N) _

5 Y All data is printed
>

N > Bl

1 g:ailr(‘::alca’tion results are

> Finished

PRINTED OUTPUTS (example of ALL DATA PRINT)

M=4,
L=3.
hi="
T"™&e
Allstn=4,
Aol 20=8,
Al 30=-1,
H(2s10==3,
R(Z2y20=3,
H(Zs30=T,
FHiZsly==9,
R{Zs20=2.

Fids3)=3,
BClala=-1,
B{1:2)=5,
B2y 10=-6,

Cltsiy=-5,
Cils2i=1a,
Ci2s13=-8.
Ci2+25=-5,
CC3x1)=2,

Ci3y20=-37
Cideln=a,

Cidy23=43,

12




FLOWCHART

Data input Data revision

G ( g )
160 <

CLEAR ) Revision

WAIT @ position inputs

:

161

"

162

ml matrix’'s m,

o d
! input Search for
revision positions
50 All data to be 220
DIM printed?
B (M, L) Revision
B$ (0) value input
60
Input of ml [ et
matrix elements

-

00

n input of the
In matrix END

i
i

-

20

tof ln Calculations

matrix elements
5 e
150 280
L 310
Printing all
N the data Product finding

the mn matrix
elements

E)
]
c

OB

END END 320

Printing the
mn matrix
elements

13



PROGRAM LIST

18:¥AY: CLEAR @ WAIT B:
INPUT "M=viM: LPRINT
YM=*imM: G0TO 38

28:6070 1@

3B INPUT “L="3L: LPRINT
YL=viL: GOTO 5@

43:5070 28

58:DIM B(M-1,L-12sB$(@)

6B:FOR I=8 TO M-1: FOR
J=@ TO L-1:B%{(B)="A(
*+ STRS-(I+1 )kt te4
STRS (J+1)+*)="

TA:PRUSE B$(@)>: INPUT B
(IsJ): LPRINT B${(B)5
B{IsJy: GOTO 9@

28:56070 7o

9B:NEXT J: NEXT I:
PRUSE *L="iL

188: INPUT “N="iN: LPRINT
YN="3N: DIM C{L-1sN-
1»: GOTO 128

119:6070 1@8

120:FOR I=0 TO L-1: FOR
J=8 TO N-1:B${@)="3¢(
Y+ STRS (I+1)+%s%+
STR$ (J+1)+")="

138:PAUSE B$(@): INPUT C
(IsJ): LPRINT B$(@)s
C{IsJ»: GOTO 159

148:60T0 138

158:NEXT J: NEXT I: DIM
D(M-1sN-1>: END

16B:¥BY:B$(B)=""1 INPUT
YREVISION POSITION=Y
1B$(B):2= LEN B$(9):
07O 178

61:607T0 258

17B:1X$= RIGHT$ (B$(B)+72-
23:Y= VAL X$: IF vl
GOTO 168

1889:4=2- LEN 5TR$ Y-3

198:IF W<{@ GOTOD 158

208: IF MID$ (B$(Brs2-usl
3% LET W=i-1:
GOTO 198

14

218:1V3= RIGHTS (B$(BIsid
tU= YRL V$: IF U<1
5070 168
20:R%= LEFT$ (B$(B)y» 1>
251 IF (RF="A"I+(Y{(=MI+(
U<=L3=3 INPUT “REVIS
I0N VALUE="SB(Y-141-
13: LPRINT B$(@)iv="
§BCY-1aU-17
248:IF (R$="BY+{¥Y{=L)+(
U{=N3=3 INPUT “"REVIS
ION VALUE=YICY-1,U-
{31 LPRINT B${Briv="
$CCY-1sU-1>
245:56070 168
2582 INPUT "ALL DIATA PRIN
i 2¢Y /NS B%
268:IF G$="N" ENI
278:IF G$<{>»"Y" GOTO 258
28@:LPRINT “*: LPRINT “M
="iM: LPRINT *L="ilL:
LPRINT YN="iN

298:F0R I=8 7O Mm-1: FOR
J=8 T0 L-1: LPRINT ¥
ACYS STRE (I+13i%,%3
"'Q$ |v+‘\:"1=".3|;.

L5l
3iQ$ \4+"="5=':L'I
J¥: NEXT J: NEXKT I:
END

315=”C°' LPRINT "": FOR

TO M-1: FOR J=
"D 1100 Trea: FOR

I=8 TO0 L-1:D3(K»Jr=D¢{
Ky Ja+BOKsI0#C (I T
NERT I

J1S:NEXT J: NEXT K

I28:F0R I=8 TO M-1: FOR
J=8 T0O N-1: LPRINT *
C(¥% STRS (I+1)3%+%3
STRE (J+123%3="3D(1,
J): NEXT J: NEXT I:
END



MEMORY CONTENTS

A
B$ v
C
D
E
F
G$ NG
H
I v
J v
K v
L Number of columns in ml matrix
M Number of rows in ml matrix
N Number of columns in mn matrix
(o)
P
Q
R$ N
s v
T v
U v
v$ v
w v
X$ N/
’ v
Z v
B(M, L) ml matrix data
C(M,N) In matrix data
D(M,N)| mn matrix
B$ (@) v




Program Title: NUMERICAL INTEGRATION USING SIMPSON’S
RULE

OVERVIEW

Numerical Integration is done on function values given at equal interval widths
of the integration interval.

If the function equation is written in the program the values in the intervals of
integration are automatically given.

CONTENTS (calculation contents)

1. Data is input and integration carried out.
Simpson’s 1/3 formula splits g \
the mtt.erval [a, b] into n fabf(x)dx'=. é f::f*’ Pi(x)dx
smaller intervals. =0 Y
The values of the function N/2—1
over the smaller intervals are ity I;
approximated in 2's (27, 2i+1
units) by using a 2nd order - _@_(yo+4yl+2y2+4y3+ - 5
equation to approximate the 3
curve. <4y ty,)
After the data (function
$ b—a
values) for the smaller inter- h= =
vals are input, the integrated A
values are printed. L= ?0’2:“"4}’2;” +Y2i+2)

2. Integration using the function equation written in the program
Using the input function equation as a base, the intervals [a, b] are split up
into n smaller intervals and the function values are calculated and printed.
The integrated values are also printed.

INSTRUCTIONS
1. Using (A7), the program is started and a selection either the data input
method or the function equation input method of calculation has to be done.
The integration interval’s starting point, ending point, and number of divi-
sions has to be input.
The data input method of calculating:
as the integration intervals are being input the data is printed.
The function equation input method of calculating:
the function values are printed according to the function equation.

2. The corrects the input data as required. Enter revision number
and revision value.

16



3. The integration values are printed according to the integration
interval data (function values).

(Note) The number of divisions is up to 74 and must be a even number.

EXAMPLE

1. The data is input and the calculations are done
interval [0, 51, 40 divisions

f(x 0) 4 £(x11) 3| © -7 f x22) [~ f(x33) | 13
fix 1) 55 | f(x12) | -8 f (x23) 0 f(x34) [ 125
f(x 2) 6 f(x13) | -9 f (x24) 2 f(x35) | 12
f(x 3) S It | S =95 [ r(x25) 4 f(x36) | 105
fx 4 5 ¥R Sl ari0 . | F(x26) 6 F(x37) 9
f(x 5 2 f(x16) | —95 | f(x27) 7 f(x38) 7.8
f(x 6) 0 f(x1n | -9 f(x28) 8 f(x39) 6
fx 7 | -1.8 | f(x18) | -85 | f(x29 9.7 | f(x40) 4
fix 8 | -3 f(x19) | -7 7 (x 30) 11

fx9 | -5 F(x20) | -5.5 | f(x3D 12

¥(xi0). | -5 2 | -4 f(x32) | 125

2. The function equation is stored in the program and the calculations are done.
Y = (X=2)X-1)X+2

interval [0, 1] 20 divisions

The function is stored after line 900 as a subroutine.
How to store into the program (for the case of the example)
(Put in PRO position)
900 Y = ((X—2)%X—1) % X+2
910 RETURN this ends the input



PRINTED OUTPUTS

A=8. H=@.
B=5. B=1.
N=4@. N=28.
1 F(ar=4,
2 F(B.129)=5.95 1 Fi@r=2,
3 F(B.29)=6. 2 F(B.85)=1,.945125
4 F(B.375)=5.7 3 F(B.1>=1.881
5 F(B.5)=5. 4 F(B,15>=1,888375
6 F(B.525)=2. S F(B.2)=1.728
7 F(B.75)=0. 6 F(B.25)=1.640625
8 F(B.879)=-1.8 7 F(B.3)=1.547
9 RFidr=-3. 3 F(B.35)=1.447875
18 R (1 1R25)==-5, 9 F(B.4)=1.344
11 F(1.25)=-6. 186 F(B.452=1.236125
12-P(1.879)==T. 11 F(0:99=1.129
13 F(1.5)=-8. 12 F(B.55)=1.811375
14 F(1.625)=-9, 13 F(B.6>=0.896
15 F{14575)=-9.'5 14 F(P.65)=0.779625
16 F(1.875)=-18. 15 F(B.7)=0,663
1T F(2)==900 16 F(B.75)=8.546875
18 F(2.125)=-9, 17 F(B.3)=0,432
19 F(2.25)=-8.5 18 F(B.85)=08.319125
28 F(2.375)=-T. 19 F(@.9>=9.209
21 F(2.5)=-5.5 20 F(@.95)=0.1082375
22 Fi2.8237=-4, 21 F(1)=8,
23 F(2.79)=-2.
24 F(2.875)=84, F=1.883333333
25 F(3)=2,

26 F(3.125)=4,
27 F(3.25)=6.
28 F(3,375)=7.
29 F(3.5)=8.

39 F(3.625)=9.7
31 F(3.75)=11.
32 F(3.875)=12.
33 F(4>=12.9

34 F(4.125)=13.
35 F(4.25)=12.5
36 F(4,375)=12.
37 F(4,5)=18.5
38 F(4.625)=9.
39 F{4,.75)=7.8
49 F(4,.375)=6.
41 F(5)=4.

F=8.291666667

18



KEY OPERATION SEQUENCE
(when the values are input)

S;\:gp Key Input Display Remarks
1 (A) FORINRYT =Y G RRl | et
& Waiting for the starting point
2 1 A=_ of the integration interval
i Waiting for the ending point
3 0 B=_ of the integration interval
e Waiting for the integration
4 5 N=_ interval division number
5 40 E(0) = :Ir\‘lla)mng for the data to be
?
6 | 4 F(0.125) =
?
7| 55 F(0.25) =
?
| |
| I
] ]
| |
6 F(5) =
?
4 >

(Data revision)

Sl\Igp Key Input Display Remarks
it Waiting for the revision
1 REVISION NO. ? = _ e Tout
- Waiting for the revision
2 3 REVISION VALUE = _ Yoks il
3 6 REVISION NO. ? = _
4 ALL DATA PRINT 2(Y/N) _
5 Y > All of the data printed out
N > Finished without printing

(to be continued to )

19




KEY OPERATION SEQUENCE
(when the function equation is used)

Step

No Key Input Display Remarks
Waiting for the data input
1 (A) F(X):INPUT=1/CAL.=2?_ | method or the equation
input method of calculation
e Waiting for the integration
2 2 A starting point input
i Waiting for the integration
3 0 8= ending point input
o Waiting for the integration
4 1 N=_ interval division number
Prints the calculations done
to find the function values
. 20 using the function equation
as the base
>

(final procedure in both cases)

Step
No.

Key Input

Display

Remarks

Integrated values printed

20




FLOWCHART

Data input

10

Selection of data
input method or
using function

equation

Input of integratio
starting point

Input of integratio
ending point

Input of number of
integration interval

|7M =(B—A)/N |
|

rmM Y(N), es(o)l

uses function
equation

data input
for function

v

function values
calculated in
program printed

END

2

Data revision

Revision
value input

Calculation output
_c 3
300

Calculation of
integration

350

Integrated
values printed

Print all data




PROGRAM LIST

1@:"A%: CLEAR & WAIT @: 22@:Y(I)=YiL=L+M: NEXT I

Sl AL IR b 30617 CF18=V(@IELuS! FOR
AL.=2 ?7;0: GOTO PR o
15=ECNDL N e 1=8 TO N: IF S>Y(D)

16:1F (0=1)+(0=2)(>1 LET S=¥(I)
e 319:NEXT 1
W <o AR 320:5=Y(8)+Y(N)
261 INPUT "A=*iAt LPRINT
o 1 339:FO0R 1=1 TO N-1: IF I
:INPUT “B="3iB: LPRINT FRCY INT XIVRMLET %
il o =4: GOTO 350
e 348:K=2
481 INPUT "N="3N
g : 350:5=5+K#Y (1)t NEXT 115

45:1F N/2<¢> INT (N/2)
G0TO 49

47:LPRINT “N="iN

S5@:M=(B-A)/N: DIM YN,y
B$(@)iL=A: IF D=2
GOTD 200

6B:FOR I=@ TO N:B$(@)="
F¢*+ STRS L+Y)=]

TA:PAUSE B$(B)

80: INPUT Y(I): LPRINT
USING “BBBYSI+15° 3
B$(@>; USING sYC(Id:L
=L+M: GOTO 98

85:60T0 78

99:INEXT 1

91:END

19@:*B*: INPUT "REVISION

NB.?="iH: GOTO 118

185: 6070 148

110: IF (H{=B2+(H>N+1)=1
GOTO 198

120: INPUT YREVIS.'N YALU
E='3iY(H-1): LPRINT
USING "B8BY5H3" F("5
STR$ (A+Mx(H-1))3i")=
Y3 USING §Y(H-1):
GOTO 190

139:560T0 120

142: INPUT “ALL DATA
PRINT 2(Y/NI'iW$

15@: IF (W$="Y')+(WU$="N")
¢»1 GOTO 140

168: IF W$="N" END

179:LPRINT *¥: LPRINT “A
="jR: LPRINT "B="iB:
LPRINT “N="3N

189:M=(B-A)/NiL=A: FOR I
=0 TO N

19@:LPRINT USING “888%3(
I10§ (RCY3. STRE L5

=3 USING 3Y(I)
195:L=L+M: NEXT I: END
200:LPRINT **: FOR I=8
TO N:X=L: GOSUB 908
210:LPRINT USING “g88"3¢
I+123% FC*5 STRS L3°
1="3 USING 3§Y

900:
91@:

814

=S*M/3: LPRINT "*:
LPRINT "F="3S: END
Y=((X=-2)%X-1)*X+2
RETURN

Integration interval starting point

Integration interval ending point

IO mOlO|w|>

v

v

Term coefficient during integration

V Max. value of Y (i)

h

Number of divisions

flag for inputting or using equation

\/, Min. value of Y (i), integration value

lc|4|lwld|o|w|0|2|Z|r| R«

=
@

v

x

V Function equation X

*

Function equation Y

N

Y (N)

Input data (function value)

B$ (0

v

22




Program Title: AVERAGE, VARIANCE AND STANDARD DEVIA-
TION

OVERVIEW
If the data are input, the total sum, average, variance, and standard deviation will
be calculated for you. Revision of input data as well as data with weights is
possible.

CONTENTS
Total sum Tx;i fi - Standard deviation ¢ =/ 0>
Average X = Zxi'fi
Zfi
Variance o’ = —Z—(—;};)%L Number of data entries (up to 50)
-

(when there are no weights f;=1)

INSTRUCTIONS
1. At (A, select whether or not there are any weights, then input the
data.

2. is used to find any revision positions in the data. is

used to revise the data.

3. The total sum, average, variance, and standard deviation will be calculated

with (o].

EXAMPLE

X; 14.1 142 | 143 | 144 | 145 | (data with weights)
o] e ] 23 | 150 10

23



KEY OPERATION SEQUENCE

sr\}g? Key Input Display Remarks
1 W NO. OF DATA = _ i\:‘\lsijtting for number of data
2 5 WEIGHTS=1/NO WEIGHTS=27__ | N&itnd for he seiection of
3 1 X(1) =
?
4 14.1 F(1) =
?
5 8 X(2) =
?
12 145 F(5) =
?
13 10 > End of the process

24




KEY OPERATION SEQUENCE

Sr\jgp Key Input Display Remarks
1 X (1) =14.1
2 F(1)=8
DEF is used to input
3 X(2) =141 the revised values when data
errors are found
4 X(2) =
REVISION VALUE =7 _ Revised value is input
5 14.2 F(2) =19
1 (Do) TOTAL SUM = 1072.5 Display of total sum
2 MEAN VALUE = 14.3 Display of average
3 VARIANCE = 1432432432602 | Display of variance
L Display of standard devia-
4 STD. DEV. it
5 1.196842693E—01
6 > Processing finished

25




FLOWCHART

Data input
(e
10

CLEAR
WAIT 0
20
[eulsy bes;
[’m of data
30 L e
With or without
weight

Data revision

Data input

Calculation

‘

30

ITotal sum, average,
variance, standard
deviation

400

Total sum, average,
variance, standard

deviation

B
200
WAIT
210
ata display
x (i)
230 4




PROGRAM LIST

18:"A%: CLEAR @ WAIT @ 418:PRINT *VARIANCE="3@:
281 INPUT *NO. OF DATA=" PRINT *STD. DEV.=':
ip PRINT S: END
391 INPUT "WEIGHTS=1/NO
WEIGHTS=27"}A 643
481 1F A=2 DIM X(P-1):
50T0 78
58:1F A=1 DIM X(P=1)sF( MEMORY CONTENTS

P-1): GOTO 7@

6@:G0T0 38 A 4

70:FOR I=0 TO P-1
8B:BS="X("+ STR$ (I+1)+ | 8BS v

vy=v

35:PAUSE B$: INPUT X(I)
t GOTO t@e |

98:5070 85

128:B%="F("+ STR$ (I+1)+

vy=v

C
D
E
188: IF A=2 GOTO 150 E i
G
H

138:PAUSE B$: INPUT F(DD
i GOTO 158

148:50T0 130 I v

158:NEXT It END Flag

200:"B": WAIT :1=0
219:B$="X(*+ STRS (I+1)+

v)=":1J=1: PRINT B$iX

(9
238:IF A=1 LET B$="F("+ -

v

STR$ (I+1)+%)=":

PRINT B$iF(I):J=2
2408:I=I+1

258:IF I=P END Data number

255:6070 219 Variance

268:"C*: PAUSE B$: IF
LEFT$ (B$s1)="X"

INPUT YREVISION VYALU Standard deviation

E=*3iX(I): GOTO 298

270:1F LEFTS (B$»1)="F" TER R

INPUT “REVISION VALU

=YiF{I>: GOTO 29@
289:60T0 258

298:IF J=1 GOTO 239

291:6070 218 Average

<|X|s|<|c|Hd4|w|D| O] P O!Z Z|r Rl

IP@: DY :N=A:T=0:5=08: FOR
I=6 TO P-1:X=X(I)

395:F=1: IF A=1 LET F=F(

N

>
31@:N=N+F: T=T+F#K: G=5+F* o
%kX: NEXT I F(P-1) | Data

4BRIWAIT X=T/N:Q=(5-N*X
*X)/7(N-1):5=7GQ:
PRINT *TOTAL SUM="35T
t PRINT "MEAN YALUE=
viR

27



Program Tite: CORRELATION COEFFICIENT AND LINEAR

REGRESSION

OVERVIEW (Statistics)

Data is for analysis and testing hypotheses.

This program finds the covariance and correlation coefficient for related data
sets (X1, Y1) - - - (Xn, Yn), as well as the linear regression.

The following data input is put into the equation Y = AX + B, for output to
the printer.

INSTRUCTIONS

1.
2
3.

4.
5:

Data input (X, Yi).

Correction of mistaken data.

The covariance, correlation coefficient, regression coefficients and means are
found and output to the printer.

Y is estimated from the X value and output to the printer.

The limit for the number of data entries is 100.

CALCULATION

P e
Sxy= Zxiyi—nxy
Syy= Zyi’—ny?
C
r

= Sxp/(n=T)rvs st ..... covariance
L TN LY LT it P correlation coefficient
= S
i ?xy/ i regression coefficient (y =ax +b)
b =y-—ax
EXAMPLE

X 6.9 7.6 7.6 9.0 8.1 6.5 6.4 6.9

12 10 9 5 6 15 14 12

Estimated value

X=1,
X=8,
X=1.5,

28




PRINTED OUTPUTS
COVARIANCE=
-3.260714286

CORRELATION COEFFICIENT=

-9.693963513E-01
*REGRESSION COEFFICIENT*
#=-3,342042318
B=29,4475621
*MEAN YALUE*

®=T7.375
Xi51=8.1 ¥=18.375
Yi5)=6.
HiBI=H.S *ESTIMATION*
YiE3=15. ®=T.
R(TI=h.4 ¥=11.85326587
YiTI=14, ¥=3.
K(31=6,9 ¥=7.911223356
Y(3)=12. %=7.5
¥=9,382244715
KEY OPERATION SEQUENCE
sr:‘(z? Key Input Display Remarks
1 |[DEF)[(A] NO. OF DATA = _
2 8 X(1) = Data input
?
3 6.9 Y(1) =
?
4 12 (ENTER] | X (2) =
?
X(8) =
?
17 6.9 Y(8) =
?
18 12 >

29



KEY OPERATION SEQUENCE

Step

No. Key Input Display Remarks
1 REVISION POSITION = _
2R (2) REVISION VALUE = _
3 7.6 REVISION POSITION = _
4 ALLDATAPRINT ?(Y/N) _
5 Y Output all data to printer
2
N > Finish without having data
printed
1 Covariance,
Correlation coefficient,
regression coefficient A, B
and mean values X, Y are
calculated and printed
>
" Y estimated from the value
1 [I] ESTIMATION X = _ X and printed
2 7 ESTIMATION X = _
3 8 Repeat
= If only is pressed,

finished

30




FLOWCHART

Data input

10

CLEAR

12

I Number of data
M

14

DI N
< X(G-1),Y(G-1),B$(0) )

70

Data input

END

Calculation

( o )

130

Covariance, correlation
coefficient, regression
coefficient, and average
is found

310

Covariance, correlation
coefficient, regression
coefficient, and average
is printed

Data revision

500

Revision location

540

N
560
Print all data?
580
P~ Y
N

510

Yy

Search for
revision
locations

Revision
value input

Fligniee

All data is

printed

C END _)

( EnNDiay-)

“pr

785 i

Value input
for estimation

.

N

( END

Estimate the Y
value corresponding
to the X value




PROGRAM LIST

18:"A": CLEAR

12: INPUT “NO. OF DATH=Y
iN

13:LPRINT “NO. OF DATA=
i

14:DIM X(N-1)>sY{(N-1),B%
(9

TB:FOR A=1 TO N

80:B$="X("+ STR$ A+')="

81:PAUSE B$: INPUT X(A-
19

82:LPRINT B$iX(A-1)

95:B$="Y("+ STR$ A+')="

96:PAUSE B$: INPUT Y(A-
1

97:LPRINT B$siY(A-1)

11@:NEXT A

128:END

139:"C*: LPRINT *¥:I=8:J

158:FOR A=1 TO N

155:2=A-1

160: [=1+X(2)

178: J=J+Y(2)

180:K=K+X(Z2)*X(Z>

199:L=L+X(2)%Y(2)

200:M=N+Y (Z)*Y(2)

250:NEXT A

268: I=1/N:J=J/N

270 K=K-N*I*]

2808 L=L-N*I*J

290: M=N-NxJx]J

305 H=7 (K*M)

3@7:H=L/H

319:LPRINT “COYARIANCE="
¢ LPRINT L/(N-1)

320:LPRINT "CORRELATION
COEFFICIENT=":
LPRINT H

330:LPRINT "*REGRESSION
COEFFICIENT*"

34P:5=L/K:T=J-S*]

358:LPRINT ¥ A=";$S

36@:LPRINT * B="3T

362:LPRINT **MEAN YALUE*

364:LPRINT ¥ X="31
366:LPRINT * Y=*3J
370:END

e

32

590:"B":B$(B)="": INPUT
*REVISION POSITION="
iB$(B)

585:IF Bs$(@)="" GOTO 569

518:¥Y= LEN B$:D$= LEFTS
(B$(B)y12:U= YAL (
MID$ (BS$(@)»35¥-1))

S515:IF (U<=@8)+(U>N)=1
G0TO S99

528: IF D$="¥" INPUT °“REV
ISION WALUE="3§X{U-1)
¢ LPRINT *X("5 STR$
Ui”i="ix(U-1>: GOTO
508

530:IF D$="Y" INPUT "REY
ISION YALUE="iY(U-1)
: LPRINT. %Y’ STR$
Usvi="sy{U-1>: GOTO
599

558:50TD 508

568:08$="": INPUT "ALL
DATA PRINT 2(Y/N)>*i0
$

5T IF (0$="Y")+(0%$="N")
<»1 GOTO 568

580: IF 0%$="N" END

398:LPRINT "NO. OF DATA=
YiN

6@9:FOR I=1 TO N

61B:LPRINT “X(*3s STR$ Ii
a=viRdI-D

628:LPRINT *Y(*5 STR$ Ii
YI=viYCI-1

630:NEXT I

648:END

T80:"D": LPRINT *":
LPRINT “#ESTIMATION*

T85: INPUT "ESTIMATION =
vi¥: GOTO 8090

T9@:END

88A:LPRINT ¥ X="3§X

8102 ¥=5%X+T

820:LPRINT ¥ Y="3Y¥

839:G0TD 7385

1835



MEMORY CONTENTS

A v

B$ N

C
D$ v

E Estimated value X

F Estimated value Y

G

H Correlation coefficient
| \/, mean value on X

J Mean value on Y

K Sxx

|ES Sxy

M Syy

N Data number

(0]

P

Q

R

S Regression coefficient A
W Regression coefficient B
u v

v v

w

X

L 4

z

[ XIN-1) | X data
Y(N—1) Y data
B$ (0 | /

33




Program Title: HISTOGRAM

OVERVIEW
This program graphs the histogram of the data input.

CONTENTS

Give the range of the input data A ~ B (A < B) and the interval width D of the
frequency and distribution graphs. The various data X; are valid only when
A <X < B andis ignored otherwise.

When making a graph, the frequency given to one asterisk ( * ) is first set. After
the graph has been printed the mean value, number of valid input data and
standard deviation is also printed.

(Note) Both A and B must be integers and up to 4 digits.

INSTRUCTIONS
1. The program is initiated by pressing (R J[ U J[ N ) .

The lower bound A, upper bound B and interval with (scale unit size) are
input.

2. The data is then input. The input data is printed, so if there was mistaken
data entry, use [DEF) when the display shows “DATA ="' and it is
waiting for data entry. The deleted data can be input once again.

To continue data entry again press (A when display shows “DELETE
DATA'" and then continue with data input.

3. When all data input is finished, input when the display shows
“DATA="" and set the frequency of one asterisk (%), then printout of the
histogram takes place.

4. If when using the display shows “OVER-DELETED CHECK",
then the data input was mistaken and the entire data set should be checked
once again and program should be restarted from the beginning.

EXAMPLE
The historgram are desired for the marks of a math exam.
78 92 63 70 42 53 45 60 97 82
98 12 24 85 36 49 53 83 72 85
42 23 70 80 95 77 81 19 36 71
29 63 49 55 67 78 62 41 32 68
34




Range @ ~ 100
Interval 10
u*u = 1

PRINTED OUTPUTS

INPUT
DATA=

=

o -] I
o
- T

INPLT DATA
DATR= 53,

DATA= 92, DaTA= B2 Paars Lo 13
IaTA= 63, DATA=  T2. HERTE T s oo ehen
DATH= 74, DATA= 83, I’
DATA=  42. DATA= 42, It .
DATA= 53 DATA= 23 il -
DATA= 45, DATA= 70, JBR
DATA= 68, DATA= 38, a2 >
DATH=  97. DATH=  39. L Ldev
DATA=  82. DATA=  T7. 28t 3
DATA= 93, . fh :
DATA= 98 . 481 6
DATH= il _“;‘_' IEEE X 2
DATA= 24, i S5 3
TATA= . 85. £ Vi = 3
IATH= 36, 23. 9 s ;
IATA= 49, 3. 0 Liiii g
DATa= 43, 49, ey
p 55, i 7
N EE- Hﬁi#****ﬁﬁ z
#% 49, ;é: T hokokekkok

iy 391 4

;5. Tk

41 1391

32, -

63, e S

ELETED IATH

* 37, HO. OF DATH= 48,

* 48, MEAN YALUE= 68.425
37D. DEV.= 22.82639645

35



KEY OPERATION SEQUENCE

Step
No.

Key Input

Display

Remarks

R JLU J[_N J[ENTER] RANGE A =< DATA=<B

Waiting for lower bound

A=_ input
2 0 B = Waiting for upper bound
- input
- Waiting for scale unit size
3 100 SCALE UNIT SIZE = _
4 10 DATA = _ Waiting for data input
5 78 DATA = _
6 92 DATA = _
DATA = _
21 49 DATA = When the wrong data is
- input is used
i Waiting for delete data
22 DELETE DATA = _ input
L When using (A7 for
23 49 DELETE DATA = _ continuous data input.
24 A DATA = _
25 53 DATA = _

(Repeated input and deletion)

36




KEY OPERATION SEQUENCE

Step

No. Key Input Display Remarks

48 32 DATA = _

49 68 DATA = _

50 DELETE DATA =

51 87 DELETE DATA=_
is used when the

52 40 DELETE DATA = _ data has been input and the
histogram is wanted

53 K= L Input the frequency of ** * "
Output the data number,

i ’ mean value, and standard
deviation after the histogram
have been printed

- Finished

37




FLOWCHART

ne

310

asterisk (X)

Initial setting

Frame and sales

printout
=
100

Data input

130

=0

Frequency countup,
statistical N
processing

Making a character

line corresponding
to the frequency

Character
line with
frequency =0

haracter line

( g ) ‘\F—rejencv,
C!

Delete data input

250 o)

Over deleted
check

Input number,
Over-delete check ) mean value,

standard deviation

Frequency count- END
down, statistical
processing

! otiin s
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PROGRAM LIST

1B8:CLEAR ¢ WAIT 1@

2B:PRINT "RANGE A ={ D
ATA =< BY: INPUT “A=
YiAs"B="3B

3@:INPUT "SCALE UNIT SI
ZE="31

49:C=B-A:E= INT (C-/D)

68:DIM DCEY»B$(BI*24

TO:LPRINT YINPUT DATAR®

88:K=1: WRIT B:F=9

98:“AY USING : IF F>9
LET F=8: LPRINT "":
LPRINT “INPUT DATR"Y

188: K=-E29

118: INPUT “DATR="3RX

1282 IF (X<Ad+Cx>Ba=1
GOTO 189

125:LPRINT "DRTA= "iX

13@:N= INT ({k-A2-D)

148:D(NI=D(NI+1

15@: U=U+X¥=V+X*X

168:K=K+1

179:5607T0 199

28@:"BY USING = IF F{31
LET F=1: LPRINT *":
LPRINT "DELETED DHTH

2181 INPUT "DELETE DATA="
iX

2383 IF (RCAI+(XIBI=1
GOTO 218

235:LPRINT “ak Y5X

24BiN= INT ({X-A)-/D)

258:IF D(N)-1<@ BEEP 2:
WAIT ¢ PRINT "OVER-D
ELETED CHECK®

268:D(M>=D{NI-1:K=K-1

265 U=U-Kiy=Y-xxX

279:56070 219

30@:°CYF=2: WARIT 1@9

3B5:LPRINT *": LPRINT ¥
¢ LPRINT “HISTOGRAM®

319:P=1: INPUT "*= *;P:
LPRINT “%=';P

320:LPRINT *"

33G:LPRINT * *i USING 8
BREL" 505 5HP5 104P; 154
P

348:LPRINT
et St T

345:H=h

350:FOR L=@ TO E

368: IF D(L)=B GOTO 448

378:0= INT (DCL)/P): IF
DCLI>A*P LET 0=0+1

380:IF 0>18 LET 0=18

399:B$(9)=" P

48@:FOR M=1 TO Q:B$()=B
$C@)+" %" NEXT M

410:LPRINT USING *gusag®
iH3 VI ’;
DL)

420:LPRINT B$(@)

439:G0T0 460

44@:LPRINT USING *suzng
FHIIY

450:LPRINT 8

4601 H=H+D: NEXT L

470:LPRINT USING '#usag®

D e B
»

480:LPRINT. **: LPRINT **

308:U=Us(K-1>: USING

S@3:LPRINT “NO. OF DATA=

YiK-1

S31@:LPRINT “MEAN VYALUE=
YiW

320:LPRINT vSTD. DEV.= *
ST (=WxW+Y /7 (K-1))

538:END

953
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MEMORY CONTENTS

Lower bound

Upper bound

v

Interval width

Interval number

Status flag

v

v

- mMm(o|lOo|m| >

Valid input data number

Loop counter

Loop counter

v

Frequency of 1 " * "

v

Sum of input data

):x,-’

Mean value

Input data (x;)

<[X|S|<|C|Hd|lwn|DO|v|0|2|2|r|R]|

z

D (E) Frequency in each small interval

B$ (0) % 21 For graph printout
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Program Title: INTERSECTION BETWEEN CIRCLE AND
STRAGHT LINE

OVERVIEW

The points of intersection between circles and straight lines in the X—Y plane
are found.

CONTENTS
The 2 points of intersection between a circle and a straight line are P and Q.

(Note) The angles are in degrees, minutes, and seconds and are to be input in
the following way:

123.1423 = 123 degrees 14 minutes 23 seconds.

P, (X5, Y,)

(5]

> X
INSTRUCTIONS /) RxLYy)

1. If the straight line is determined by 2 points, [DEF) [ A ] is used.
If the line is determined by 1 point and 1 direction angle, [DEF][ B Jis used.

2. After the data are input, the'results are displayed.

EXAMPLE
X; =-50
NeinSien 'O
X,= 50 Xp= 0
Y, =100 Yp= 50 2
Koo =2ty =50
Yo 5 | 50,7 o"=900 ~50.45°
R = 50 > X
a = 45° /P‘
(Note) The coordinate values are
accurate up to 5 decimal places.

41



KEY OPERATION SEQUENCE
(when 2 points on the line are known)

S'\}eog') Key Input Display Remarks

1 (A X0=_

2 50 YO =_

3 50 R =

4 50 X1=_

5 —50 (ENTER] | Y1 =_

6 0 X2=_

7 50 Y2=_

8 100 P:  0.0000 49.9999 | (xp, ¥p)

9 Q:  50.0000 100.0000 | (xQ, ¥Q)

(when 1 point on the line and 1 direction angle are known)

Sr\}g;') Key Input Display Remarks

1 | [DEF] X0 = _

2 50 YO =_

3 50 R=

4 50 X1=_

5 | -50 Y1=_

6 0 A=

7 45 P:  0.0000 49.9999 | (xp, Vp)

8 Q:  50.0000 100.0000 | (Xg, Vq)
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FLOWCHART

If 1 pointand 1
direction angle

are known

500

Input direction

angle «

W=/ (XK X-YXY)

X=ACS (X/W)

K=WXSIN (X—H)
L=ACS (K/C)
M=H-90—L;N=H-90+L

I

Subroutine for finding

the X—Y coordinates

140

Display of X—-Y
coordinates

150

i

Subroutine for finding
the X—Y coordinates

160

Display of X—Y
values of point Q

43

510 Al

N Pl

RETURN

600

Subroutine for
finding the X-Y
coordinates

0=A+CXCOSM
P=B+C¥SINM

RETURN




PROGRAM LIST
*:1J=@8: GOTO 38

INPUT *%@=

2}

38:1=X

9@:¥=R-D:Y=B-E: GOSUB 5
a8

LABIK=W*x SIN (X-H)

118:L= ACS ¢K/C)

128 M=H-98-L: }=H-99+_

138:505UB 688

148:PRINT USING "santns.
pia:3:5: S RSt RS T HI

158:M=N: GOSUB 588

L6BIPRINT vR:*iQip

L7@:END

SEB: W= (XkK+YRY )

318:K= ACS (X/W): IF v<@
LET X=368-X

S528:RETURN
688:0=A+C* COS M:P=R+C*
SIN M: RETURN

33

(V]

MEMORY CONTENTS

°

°

><-<_><I-<><

I

5

=) N& «

AX, 6

AY

N| < X|2|<|C| 4| v 1 0| oo 2| 2| | x| | = I|O|mMim| Ol o>
Q
Q
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Program Title: A<>Y CONVERSIONS

OVERVIEW

The AC impendances of the A connection and the Y connection both undergo
equivalent value conversions.
This program can also be applied with direct current resistances.

CONTENTS

The impedence Z is expressed as a complex number, therefore special calcula-
tions must be carried out.

1) A =Y conversion

Y AL /
Z,=—22"[q
=h g
Zy =E22'ﬁ [2] z =72,+Z,+1,
3 . Z,-=R,-+]'X,~
7, =523 Durirey
f z R : resistance

X : reactance

(Note) In the case of direct

o x
2) Y A conversion current the reactance

Zn p A (2] has an input value of
P 0.
- =—§_ Q] A=2,2,42, 241, 2,
i Z,=RytjX,
. A
Zy = Z— (@] R : resistance
“ X : reactance
INSTRUCTIONS

1. starts the A - Y conversion program and (B ] starts the

Y = A conversion program.

2. When the various resistance and reactance values are input the corresponding
conversion values are output.
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EXAMPLE

1) The following A connectin is converted to the equivalent value for the Y

connection.
R, =5 R, =6 R;=9
Z‘{x1 %13 22{x2=— Z3{x3=5

calculations give

Z,=1.76 — 0.13f
Z,=3.10-0.33]

7, =2.09+ 197j

2) The following Y connection is converted to the equivalent value for the A

connection.
Z”{x,,=3 ”{x,,=—5 C{XC=6

calculations give

Z, =14.97 + 16.65]
Z, =23.25-921j
Z3 =26.97 — 0.74j

PRINTED OUTPUTS

o isd 0N

o

on

R= 1.76146739

W= -1,224483555E-81

:B " "-4. [ ) '14

De, . T ARS 4 v, ‘ Joo

K 3.18831743 ~ _ a= =9, 2117648795

K= -T.3@2TS229%E-81 oo R i

-r 23

B i e R= Z6.3726@274

R= 2.@831743119 yo _aUpEC 948 89
A= -R. 7397260889

w= 1,97247TBE3S
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:

KEY OPERATION SEQUENCE A —Y Conversion

Step
No.

Key Input

Display

Remarks

[EF (A ]

] Ri=s

Waiting for the Z1
resistance to be input

4 X=_

Printing of the 21
registance and waiting for
the Z1 reactance input

Z2Ri=u

Printing of the Z1
resistance and waiting for
the Z2 resistance input

ENTER

22 X = _

Printing of the Z2
resistance and waiting for
the Z2 reactance input

-2

ENTER

Z3R=_

Printing of the 22
resistance and waiting for
the Z3 resistance input

ENTER

23 X=_

Printing of the Z3
resistance and waiting for
the Z3 reactance input

m m
z z
S =
m m
] B

ENTER

Printing of the Z3
resistance and printing of
the ZA, ZB, ZC resistance
and reactance.

KEY OPERATION SEQUENCE Y — A Conversion

Step
No.

Key Input

Display

Remarks

ZAR=_

Waiting for the ZA
resistance to be input

ENTER

ZAX=_

Printing of the ZA
resistance and waiting for
the ZA reactance input

ZBR =

Printing of the ZA
reactance and waiting for
the ZB resistance input

ZB X = _

Printing of the ZB
resistance and waiting for
the ZB reactance input

—5

ZCIR =&

Printing of the ZB
reactance and waiting for
the ZC resistance input

ENTER

ZC X =_

Printing of the ZC
resistance and waiting for
the ZC reactance input

m m m
z z z
5 =1 =
m m m
B o b

ENTER

Printing of the ZC
reactance and printing of
the Z1, 22, Z3 resistance
and reactance.
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Z1(R, X)
Input 22 (R, X)
Z3(R, X)

]

21 (R, X)
Output 22 (R, X)
Z3 (R, X)

A subroutine to find
the coor-Qvates
(s, 1)

l

A subroutine to
find ACS

A subroutine to
find ACS

X=B*D/H:Y=C+E—I

X=D*F/H:Y=E+G—I

X=B*F/H:Y=0+G—I
Find X, Y

310

l

A subroutine to
find R, X

l
: K
M
: 0

[

ZA(R, X)
Output ZB(R, X)
ZC(R, X)

(et

J
L
N

wnon
<<<

ZA(R, X)
Input ZB (R, X)
ZC (R, X)

ZA(R, X)
Output ZB (R, X)
ZC (R,X)

A subroutine to
find ACS

I

g

il

CCG

B
D
E

C
E
G

)
<<<

H=B*D:I=C+E
X=X+H*COSI
Y=Y+H*SINI|

I

H=B*F:1=C+G
X=X+H*COSI
Y=Y+H*SINI

H=D*F:I=E+G
X=X+H*COSI
Y=Y+H*SINI

A subroutine to
find ACS

X=H/B:Y=1-C
J=X*COSY
K=X*SINY

I

X=H/D:Y=I-E
L=X*COSY
M=X*SINY

[

X=H/F:Y=I-G
N=X*COsY
O=X*SINY

Z1(R, X)
Output Z2 (R, X)
Z3(R, X)

48

A subroutine to find

the coordinates
(s, T)

S=X+S
T=Y+T

RETURN

A subroutine
to find ACS

U=y (X*X+Y*Y)
V=ACS(X/V)

N
RETURN

A subroutine to

find R, X

U=X*COSsY
V=X*SIN Y

RETURN




PROGRAM LIST

1g:¥pYiT=R:15=0:

28 INPUT "21 R=

HPRINTWZ kol itk

STR$ ¥

PINPUT Y21 H="3Y:

LPRINT "Z21 ¥= "3}

STR$ ¥

GOSUB 489

1GOSUB 358

B=u:C=VY

INPUT "22 R="ii:

LPRINT "Z22 R= "3§

STR$ ¥

PINPUT “22 ®='iY:

LPRINT "22 #= "3

STRs ¥

$GOSUB 488

:0O0SUB 358

I=U:E=Y

INPUT Y23 R="3¥:

ERPRINT-*23-R=-*}

C’TD$ '~<‘

1382 IHPUT "23 K="iY:
LPRINT "Z23 ¥= "3j
STR$ Y

DEGREE
i

(]
=

=4 O N g
I OE G0

oo
=

| S i Y u
O = &

1481 G0SUB 488
1561 50SUE 358
1683 F=U: 5=y
LIRLA Rl
186:GOSUE 359
1981 H=Uz I=y
2883 K=B*D/H
50SUB

o

b
=
-

J=

2201 X=D*F/H:Y=E+G~-1

238:605UB 458

248:L=

2581E=

26810608

278:N=

288:USING : LPRINT *ZAa“:
LPRINT *R= *3 STR$ J
¢ LPRINT YX= Y5 STR$%
K

2981 LPRINT "ZB": LPRINT
“R= "3 STR$ L:
LPRINT “k= "§i 5TR$ M

IB@:LPRINT "ZCY: LPRINT
YR= "i STR$ N:
LPRINT "k= "% 5TR$ O

q
m
=z
=]

SU= (R YYD
Y= ACS (%/U)
tIF B>Y LET y=-v
RETURN

=X +5:T=Y+T
-RETUPN
sUsik COS Yry=¥+ SIN
¥

-G
= | &
- an -

s o < W W S W S
0o 00
O S

. ws ws

458 RETURN
SB5:*B": CLEAR
21@:DEGREE ¢ IWPUT “ZA R

="ane 'FPIN
‘s STR$ X

JZBAIINPUT YZA H=¥iY:
LPRINT "Z2R H= "i
STR$ ¥

von "D
ZA R=

33@:G05UE I5a
S48 E=l L=y
a334:

IHPUT “2B R=Yid:
LPRINT "ZB R
STR$ X
JoBIINPUT 2B H=
LPRINT
STR$ Y

STA:GOSUE 358
S8E: D= E=Y
598: IHPUT “ZC R="ix:

LPRINT ®"ZC R= "3
5TR$ &
BEBINPUT Y20 H="3Y
LPRINT “Z
5TR$ ¥
61B:G0SUE 354
B2B:F=Ui 5=y
53R K=0:"%=0
b4 H=B+D: [=C+E
B5E I ¥=E+H* COS I
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EEBIY=Y+H* S5IN I

BT@:H=B4F:I=C+0

3@ A=K+H* COS I

BIAIY=Y+H* SIN I

T18:H=D*F

T28: I=E+G

TIB:x=K+H* CO5 I

Td4@rY=Y+H+« SIN I

TS8:G05UE 358

TEBIH=U:I=Y

TTEs¥=H/BiY=I-C

TEB:J=H4« CO5 YiK=¥% ZIN
X

THB:¥=H-DiY=1-E

JEB:L=¥4« CO5 YiM=¥* SIN
v

SlAtE=HFIY=I-0

3ZBiN=K* COS Yi0=X+ 3IN
f

SeE:LPRINT “21%: LPRINT
SRS SRS ]t
LPRINT “"#= "3 STR$ H

STHILPRINT YZ2¥: LPRINT
“R= Y5 5TRF M
LPRINT “¥= “i 3TR$ 0

JEBILPRINT "23¥: LPRINT
“R= i STR#
LPRINT "= ”i JTR$ K

Z9BIEND

MEMORY CONTENTS

A — Y Conversion

Y — A Conversion

A
B R,(Z,) Ra (Za)
a X, (Z,) Xa (Z4)
D R,(Z,) Rp (Zp)
E X, (Z,) Xp (Zp)
F R, (Z,) Re (Z¢)
G X, (Z,) Xe (Ze)
H z A

| b A

J Ra (24 R, (Z,)
K Xa (Z,) X, (2,)
L Rb(Z ) R,(Z,)
M Xp(Zp) X,(z,)
N Rel(Z,) R, (Z,)
0 Xe(Z,) X,(2,)
P

Q

R

s v

3 v

u N Iz
Y v )

w

X N v

¥ v v

Z
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Program Title: CLOTHOID CURVE

OVERVIEW

This program will assist in finding the various elements of clothoid curves used,
for instance, in the designing of roads.

CONTENTS
For clothoid curves, A, R or A, L are input to find X, Y.

Y A M

-
=
&
Il
>
~

| 4

1
\;\

3

B

=

I
w|> X

B
A—-/__4 il
KA O0—TARAT =
X
XM
TL
: 1 8 12
X=Al(1l-——+ —
( 40 3456 599040 )
Al3 14 18 112
Vs (] = —+ "
6 ( 56 7040 1612800)
Tangent angle 7 = % X Ll XM=X—-Rsint &= tan"%
% TL=X-Ycotr

TK=Y-cosect SC=Y- cosecd

Amount of movement
AR=Y+RcosT—R

INSTRUCTIONS

18 (CA] : when the parameters and the radius of the clothoid curve are
known, : when the parameters of the clothoid curve and the
curve length are known.

2. After inputting the data, the elements of the clothoid curve are output on
the printer.
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EXAMPLE

A =100 X =49.9219 XM =24.9869 m
R=200m Y =2.081 TL =33.3606 m
L= 50 t =7°0943"" AR = 0.5205m
SC =49.9652 8 =2°23'13"
TK =16.6915

(Note) The distance is rounded off at the 5th digit.

PRINTED OUTPUTS

A=104@ H=188
=209 L=54
= SH. BEBE R= 2848, Be8a
"= 49,9219 "= 43,3219
= 2.8218 = 2.8318
T= T.8943 T= T.@3432
aM= 24,9369 “h= 24,3369
TL= 33,3686 TL= 33,3665
TK= 16.6915 TK= 166315
IR= B,52683 IR= d,3285
o= 2 2315 0= 212313
5C= 49,9652 3C= 49,9552
KEY OPERATION SEQUENCE
g Key | Displ Remark
No. ey Input isplay emarks
Waiting for parameters to be
1 [(A] input
Printing the parameters and
waiting for the input of the
2 100 radius of the end of the
clothoid curve.
Printing the radius and
3 200 printing the clothoid
elements.
i Key | Displ Remark
i ey Input isplay emarks
1 Waiting for the parameters

to be input

2 | 100

Printing the parameters and
waiting for the curve length
to be input

3 50

Printing the curve length
and printing of the clothoid
elements
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FLOWCHART

-

]
-
——
r
]
o

Printed out A
(parameter)

Input L
(curve length)

Input R (radius of
end of clothoid)

Printed output R
(radius of end of

60 <

|
C=A/B
D=A=xA/B

Printed output L
(curve length)

e

|«
X=A*C*(1—-Cr4/40+
C~8/3456—C~12/599040)
Y=A*C~3/6*(1—-Cr4/56+
C~8/7040—C~12/161200)

Printed output X, Y
(X, Y coordinates of the
end of the clothoid curve)

130

Printed output L
(curve Llength)

80 Printed output R

(radius of end
of clothoid)

p S

100

C=D*90/B/n
K=C

Printed output T
(tangent line angle)

53

Printed output XM

G=X-Y/TANC

Printed output TL

F=Y/SINC

Printed output TK
180

]H = Y+B*COS C—Bl
|

Printed output AR
(amount of movement)

170

1= ATN(Y/X)
K=

200
Printed output D
(polar angle)

J=Y/SIN |

210

Printed output SC
(distance between the
starting point and a point
P on the clothoid curve)

!

l K= DMS(K+.00014)J

RETURN

)



PROGRAM LIST MEMORY CONTENTS

¢ G070 25

1A aviL=1s .
28:vE*:L=0
251 USING B
I5: DEGREE : INPUT ‘A= * T
iRt LPRINT *fA="; L
_ STR$ A o
48:IF L=@ INPUT L= ;D
: LPRINT "L="i STR$ TK
D:B=f*isD: GOTO 60 TL
S@: INPUT “R= “iB: AR
LPRINT "R="i STR$ B ~
fB:C=H/B:D=A*RvB
THIUSING “RERRBRNL. SRR SC
w oour
28:IF L=8 LPRINT "R= i Discriminate

B: GOTO 1@8
3@:LPRINT *L= "iD

198 X=a*Cx{1-CA4/4B+Cn3~

3456-Cn12-599049)

118 Y=A*Ca3 6% 1-Cnd/ 56+

Cr8/TH4B-C~12/161208

2

120:LPRINT “X= YiX:

LPRINT *Y= "s¥

1Z8:C=D*3@-B/M:K=C:
GOSUB S0e

14@:LPRINT *T= K

158:E=¥-B* SIN C: LPRINT

Nl <|X|S|<|C|H4|»|D|O|9|0|Z2|Z2|r|R|«|=|T|O|MM|m|O|O|m|>

"KM="3E
160:6=K-7/ TAN C: LPRINT
*TL="36 x
179:F=Y/ SIN C: LPRINT * Y
TK="3F

18A@:H=Y+B* CO5 C-B:
LPRINT “DR="iH

198:I= ATN (Ys/X):K=I:
GOSUB 580

288:LPRINT *D= "iK

218:J=Ys SIN I: LPRINT *
5C="3J

220:END

50@:K= DMS (K+.00814):
RETURN

468
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Program Title: CROSS-FOOTING

LEAVE ARRANGING THE DATA TO the computer!

Unless data is arranged and analyzed it is nothing more than a group of numbers.
This program is for those who find this cumbersome. This program will add

data, giving totals or grand totals as well as giving percentages.
How the results are read depends on your own.

INSTRUCTIONS
1 2 3 4 ) Total Percentage

1 (1, D 0,:2) 1L(1,3) 1 (1,4 1 1.Q,5) \2
2 @2,-1) | Q.24 €2,3)e] 2,4 | @,5) V2
3 G, D 32| 33| GH| GS) V3
4 41| 4,2 4,3 | 4,4 | 495 V4
5) SEWE (5,2)381¢5,3) ] 5,4 | 5,9) \'A

Total H1 H2 H3 H4 HS Grand total

Percentage

As shown in the above figure the totals, percentages, and grand total are sought.

column x row limit is 36 and the column limits are the following:

Vertical total: up to 10 columns

Horizontal total:  up to 10 columns

Percentage: up to 3 columns, up to 2 decimal places

Grand total: up to 10 columns
The number of columns and rows, as well as the data are input.
The data is revised

The totals, percentages, and grand total are printed.

THE CALCULATION

each vertical total

Vertical percentage = ( ) x 100
grand total
. h izontal total
Horizontal percentage = ( bbb ) x 100
grand total

percentage is rounded off at the third decimal place.
55
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EXAMPLE

This is an example with 5 rows and 5 columns which finds the vertical total,
horizontal total, grand total and the percentages.

1 2 3 4 $

i 7 3 1 2 1.

2 4 9 2z 4 3

3 5 8 3 6 S

4 6 6 4 8 7

S 3 7 S 10 9

PRINTED OUTPUTS
* DATH LIST # # TOTAL PERCENTAGE *
RO 1s [ 1)= ol POSITION o H e o
AC 1s 20= T e S B R P
RGBTy S EY = 1 H 1: 43:119.53
R 1 ey s 2 H o a2t 33: 25.78
L R 1 Hemie gl 13: 11.71
HC 2y 13= 4 H 4 Ig: 23,43
AC 2y | 2)= 9 Hi 'St 23: 19.53
RO 2y 3)= 2 ¥ 1: 14: 18,93
RO 2y d)= 4 A R 227 17.183
RC 25 D)= 3 YD 221,89
RO 3s D= 3 Y o4 310 24,21
RC 3y 2)= 3 AL 341 26,38
HC 3y 33= L A g 1] AT T oy
RO 3y 45= 5 * OTTL *
HC 3y 9O= 3 123
RO 4y 1= 5
AC 49 20= )
AC  dypgi3d= 4
HO 4y 40= 3
HC 4y 5= T
AC 3y D)= 3
ACERDY T 25= 7
AC 3y 3= 3
AC 5y 4)= 18
A L 3
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|

KEY OPERATION SEQUENCE

s.‘\}ff Key Input Display Remarks
1 (A] VERTICAL =

2 5 HORIZONTAL =

3 5 A(1,1)

?

4 7 A(1,2)

A(3,2)

15

2]

AGB3)

28 & (EnTeR] | >

29 REVISION POSITION =
30| A(3,2) 6.
?

31 8 REVISION POSITION = Revised data
32 x) >
33 > Print calculation results
1 (Z3) TAPE SET UP!

2 DATA IN=1/0UT=2?

3 2 >

1 (LZ)) TAPE SET UP!

2 DATA IN=1/0UT=2?

3 1 >
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FLOWCHART

Vertical

Horizontal

Dimension ready

60

Data

Grand total
calculation

Horizontal total
calculation
|
Horizontal percentage
calculation

|
Horizontal total and
percentage

TOB)

Vertical total
{1=0TOA-1) calculation
Vertical percentage
calculation

Vertical total and
percentage

Grand total

505

’——)

130

Revision locations
Present data

200

210

220

58

290

330

350

380

410

450

460



r_____“——_————————————————————————————*444444444444444444_

PROGRAM LIST

1@:"A": CLEAR @ WAIT :
USING : LPRINT "% DA
Th LIST =*
28: INPUT "WERTICAL="3A
30: INPUT "HORIZONTAL="3:
B
49:DIM B(A-1:B-1)
58:FOR I=1 TO A
6@:FOR J=1 TO B
TB:PAUSE "ACYS USING *8
BB 515 TS )
88: INPUT BC(I-1sJ-1)
98:LPRINT "A(*§ USING "
BEBYELS V95 T80 ="5
USING “"BRBRRRRRRR°"SE
Glislh =10
18@3:NEXT J: NEXT I
118:G0T0 585
128: "B WAIT @
LPRINT "% RE
TR *"
139: INPUT "REVISION POSI
TION="iC$:2= LEN C$:
X$= RIGHT$ (C$,2-2):
Y= VAL X¥: GOTO 145
14@: 6070 138
145:IF ¥<{1 GOTO 139
159:W=2- LEN 5TR$ ¥-3
1p@: IF W@ GOTO 138
178:IF MID$ (C$sZ-Ws1)<>
Ys¥ LET W=W-1: GOTO
168
186:Y8$= RICHTS$ (C$sUWiil=
VAL v$: IF U<1 GOTO
138
288:PAUSE B(Y-1sU-1)
218: INPUT B(Y-1sU-13
228:LPRINT “AC"§ USING ¥
b2 AR RS RERS I RS LA
USING “#Bggasgass”iB
(Y=1sU-12
23m:G0T0 130
24@:VCY: WAIT = USING :
LPRINT "% TOTAL PERC

SING @

U
YISED DA

ENTAGE **
25@:LPRINT *POSITION
LK
268:LPRINT *=---- EHO
_____ fm——————V
279:D=0

JIBINEXT J: MEXT I

328:FOR J=B TO B-1

330:E=0

349:FOR I=0 TO A-1

35@:E=E+B(I,J)

368 NEXT I

378:F= INT (E/D*E5+B.5)~
E3

338:LPRINT “H"s USING "8
BRBUITHLIE USING
RRARRARRARRSES 25
USING "#ag.88"5F

39B:NEXT J

488:FOR I=8 T0O A-1

410:6=0

428:FOR J=B TO B-1

438:G=0+B(I,J)

44@:NEXT J

458:H= INT (G/D*E5+8.5)7
E3

460:LPRINT *¥*i USING "%
g I+1svYd USING
URRRBARBABARIGI VS
USING "BBR.%8°5H

4TBINEXT 1 :

L A0 ) e i

49@:LPRINT “# GTTL =¥

50@8:LPRINT USING “sausan
3.8 3.8 AP

505:*X*:s LPRINT *":
LPRINT “": LPRINT "*

518:END

528:*2%: PRUSE "THPE SET

upt®

53@: INPUT “DATA IN=1-/0WT
=223K: IF (K=1)+{K=
2)=1 GOTO 550

54@:BEEP 3: GOTO 538

55@: IF K=2 PRINT #°CF"iA
sB: PRINT #*CF-DATAR"
iB(x): END

568:CLEAR : INPUT #°CF"3
AsB: DIM B(A-1+B-1):
INPUT #*CF-DATR"3iB(*
)

5TBEND

1121
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MEMORY CONTENTS

Number of columns

Number of rows

Revision location

Grand total

Horizontal total

Horizontal percentage

Vertical total

Vertical percentage

v

v

Horizontal revision location

N-<><E<C-1m:00'002§r-7<u—10-nm00m>

v
v
v
Vertical revision location
v
BS(IN-1)| +/
C$(0) N
BIN-1)| «/

60




Program Tite: NUMBER OF DAYS CALCULATION

OVERVIEW

How many days has it been since you were born?

This program is convenient for answering such questions. By setting a certain
day, this program will output the number of days that have passed since that
day.

INSTRUCTIONS

(DEF] (A ]
BASE YEAR
MONTH
DAY
TARGET YEAR  [ENTER)
MONTH
DAY

To end the program, type in [DEF|| Z | in place of the year.

EXAMPLE

from 1976 year 10 month 5 day
to 1982 year 6 month 4 day : 2068 days
to 1985 year 1 month 1 day : 3010 days
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KEY OPERATION SEQUENCE

S,\}Z? Key Input Display Remarks
' | [oEF) (A] START YEAR =
2 1976 MONTH = anaoS:tﬁaéed;yg ?r?p\tlliar W
3 10 DAY =
4 5 END YEAR =
s | e e
6 6 DAY =
7 4 DAYS = 2068.
8 END YEAR =
9 1985 MONTH = I\aor.gfr: %’aéiy’ ?r?psu‘t/ear i
10 1 DAY =
11 1 DAYS = 3010.
12 END YEAR =
13 (Z]) >
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FLOWCHART

Calculation of

Base year, Glul>= ;;4_,_,, L
month, day
] G=G+13 &
. l H=H—1 1 { -1 1
Target year,
month, day
50 520
et
H=R 1 = INT (365.25 * H)
G=:S +INT(30.6*G) +1
| =W R . =
530 r
il I=1—INT (H/100)
Calculation of +INT(H/400) —
sum of days 306 — 122

RETURN

100
H=F
G=V
=W
120

Calculation of
sum of days

Number of days

690

gz
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PROGRAM LIST MEMORY CONTENTS

I HA N
ZEINPUT “START YERR=": A
Fe "MONTH="15+ " DAaY="1" B
T :
IETIMPUT “END YEAR="3F, -
MONTH=" 3%y " DAY="35U =
2% H=R F Year (after calculation)
BR:G=5:1=T
TE:GOSUB 588 - v
38:J=1 H N
188 H=F | <
118:6=Y: 1= ] J
1209: 50508 Saa K
138:%=1-7J T
1481 WAIT ¢ USING @ PRINT
"DAYS=Y . ¥ v
159: 5070 3@ N
SRAIIF G-Tr=R LET G=06+1: o
507D 524 P
S1@:G=0+1T H=H-1 Q -
G283 1= INT (3ZR5,254H1+ R P S
| o S Month of base date
SI3:1=1- INT (H/18R)+
INT (H/4BB3-306-122: | | Day ore ke
RETURN u
BEBLYZYE ENTD \Y Month of target date
w Day of target date
278 X Number of days
Y
Z
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Program Title: SORTING

OVERVIEW

It takes a great amount of time to arrange and rewrite lists of names or results
into a different order. This program will solve all those troublesome chores,
speeding up the handling of office data.

INSTRUCTION

The data must first be input whether it is characters or numbers.

Then the number of data entries involved has to be input. Then the kind of the
order has to be input: whether the characters or numbers should be in increas-
ing order or decreasing order. After the data has been input the results are
printed.

CONTENTS

Input @ Select either characters or numbers
® Number of data entries (110 numbers or 53 characters)
® Selection of increasing order or decreasing order (for characters, the
ASCII code is followed.)
® Selection between characters or numbers

Output @ Data that has been sorted

(Note) The length of characters is limited to 16.

EXAMPLE

Number Character

Number of data entries is 7 Number of data entries is 5

Increasing order Increasing order
122 CCR
123 ABCDE
1 Data {RGHI

Data {123456 KTV

1234 CCK
it
12345
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PRINTED OUTPUTS

ABCDE 1.
CCK 11,
CCR 1225
KTY 125,
RGHI 1234,
12345,
123458,
KEY OPERATION SEQUENCE
s'\}g? Key Input Display Remarks
1 CA] CHARACTER=1/NUMBER=2?
2 2 NO. OF DATA
3 7 INCREASE=1/DECREASE=2?
" 1 X =
5 | 122 X =
12 | 12345 > Data print
1 a]) CHARACTER=1/NUMBER=2?
2 1 NO. OF DATA?
3 5 INCREASE=1/DECREASE=2?
a | 1 X$ =
5 | CCR X$ =
91 CCK > Data print
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FLOWCHART

10 [Selection of characters
or numbers

Number of
data entries

30 [Selection of increasing
order or decreasing

order

50

C$(0)=B$(C)
B${C)=B$(D)
B$(D)=C$(0)

¥

sorted data

230 Preparing.dimension
memory

B(C)=B(D)
B(D)=B(C)

370 sorted data

i
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PROGRAM LIST

18:YA”: CLEAR : INPUT *
CHARACTER=1/NUMBER=2
i

15:IF (M=1)+(M=2){>1
GOTO 1@

20: INPUT “NO. OF DATA="
iN

30: INPUT "INCREARSE=1/DE
CREASE=2?"50

35:IF (0=1)+C0=2)<¢>1
GOTD 3@

40: IF M=2 GOTO 238

50:DIM B$(N-1)sC$(B)

6@:FOR B=8 TO N-1

T@: INPUT “X$="3iB$(B)

80:NEXT B

99:FOR C=8 TO N-2

180: J=C+1

118:FOR D=J TO N-1

128:IF 0=2 GOTO 158

130:IF B$(C)>B$(D) GOTO
168

148:G0TD 170

158: IF B$(C)<B$(D) GOTO
168

135:G0T0 170

168:C$(D)=B$(C):B$(C)=B$
(D):B$(D»=C$(0)

17TB:NEXT D

188:NEXT C

199:FOR E=B TO N-1

200:LPRINT BS$<E)

219:NEXT E

220:60T0 490

230:DIM B(N-1J

249:FOR B=8 TO N-1

258: INPUT "X="3iB(B)

268:NEXT B

278:FOR C=8 TO N-2

2808:J=C+1

298:FOR D=J TO N-1

390:1F 0=2 GOTO 338

31@:IF BC(C)>B(D)> GOTO 34
9

329:G0T0 359

33@:IF B(C)><B(D) GOTO 34
%)

335:60T0 350

348:P=B(C’:B(C)=B(D>:B(D
=P

358:NEXT D

36@8:NEXT C

378:FOR E=0 TO N-1

380:LPRINT B(E)

398:NEXT E

4080:LPRINT “*: LPRINT *¥
¢ LPRINT *": END

961

MEMORY CONTENTS

Loop counter

Loop counter

Loop counter

Loop counter

=

Character and number selection

Number of data

Increasing or decreasing order selection

For number sorting

L<| X[ <|C|d|wn| D OO Z|IZ2|r|A||=|T|O|n|m|O|lo|w| >

Z
B$(N—1)| Character data
Cc$(0) For character sorting
B(N—1) | Number value data
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Program Tite: THE LOAN LIMIT, CALCULATION OF THE
NUMBER OF INSTALLMENTS

OVERVIEW

Never borrow more than you can afford.
You will be able to calculate how much you are able to borrow and in how
many installments you will be able to repay. Be realistic.

INSTRUCTIONS

DEF[ A]; The Size of the loan is calculated depending on your repayment
ability (How much you have to repay and in how many installments.)

[DEF[ B ]: The number of installements is calculated from the size of the loan
and your ability to repay the loan.

CONTENTS (calculation)

Calculation of limit of Calculation of number
loan size installments
Monthly installment amount Loan size (total amount: A)
(amount: a)
Input Number of installments Monthly installment amount
(n times) (amount: a)
Interest rate  (r%) Interest rate (r%)
Output Loan size Number of installments
a(R"—1)

Loan size limit = Number of installments

(R—1)R"
(where R=1+——) _loga—log(a—A(R—-1))

100 log R
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EXAMPLE

1 Calculation of the limit on the size of the loan when the repayment
period is 8 years and the monthly instaliments are 1,500,000 at an
annual interest rate of 12%.

Yearly payment 1500000 x 12

Number of instalilments = 8 input
Interest rate = 12%
2! Calculation of how many months it will take to repay the loan if you

borrowed 3,000,000 at an annual interest rate of 12% and were capable
of paying 100,000 back per month.

Loan size = 3000000
Monthly installment amount 100000 input

Interest rate 12/12%

PRINTED OUTPUTS

MO, OF INSTALLMENT=
2.009
INSTALLMENT AMOUNT=
13@99RA0
INTEREST RATE=
12.004
LOAN SIZE LIMIT=
89417515

LOAN SIZE LIMIT=
IAARRaa
INSTALLMENT AMOUNT=
1aBARA
INTEREST RATE=
1.200
HO. OF INSTALLMENT=

35.84
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KEY OPERATION SEQUENCE

Step

No. Key Input Display Remarks

1 | [DEF][A]) NO. OF INSTALLMENT =

2 8 INSTALLMENT AMOUNT = | Number of instaliments

3 | 1500000%12 [ENTER]| INTEREST RATE = Installment amount

4 12 > Interest rate, loan size limit
1 LOAN SIZE LIMIT =

2 | 3000000 INSTALLMENT AMOUNT = | Loan size limit

3 100000 INTEREST RATE = Instaliment amount

4 | 12/12 > Interest rate, number of

installments
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FLOWCHART
10 200

installments
30 Loan size limit
Number of
installments
~—] common input
40 output
common input
output 240
Calculation of
50 number of
Calculation of installments
loan size limit
260
Lic) Number of
Loan size limit instaliments
¥//\ PR
END END

400

Common input
and output

Instaliment
amount

410

Instaliment
amount

420 | —
Interest rate

Interest rate

( RETURN )
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PROGRAM LIST MEMORY CONTENTS

A:vav: CLEAR
YNO.

1
288 INPUT OF INSTAL

Number of installments

LMENT="%#A

Instalilment size

Z@:LPRINT “NO. OF INSTA
LLMENT=": LPRINT

Interest rate

Loan size limit

USING “gag.88 3a

48:G0SUB 489

38:J=(1+C/18B) AR

68:D= INT ({J-1)*B/(J*C

/188))

TO:LPRINT “LOAN SIZE LI

MIT=": LPRINT USING

jR 282383383 anD]

L&

8O:LPRINT “¥: LPRINT **
: LPRINT *¥: END

2008:"B*: CLEAR

21@: INPUT “LOAN SIZE LIM

IT=";D

228:LPRINT YLOAN SIZE LI

MIT=": LPRINT USING

jR 238388363880

23@:G0SUB 480
24@:K=B/(B-D*C-/108)

258:A= LOG K7 LOG (1+C/1

28>

260:LPRINT “ND. OF INSTA

LLMENT=": LPRINT

USING “#sg.88"5a

2TB:LPRINT *¥: LPRINT “*
¢ LPRINT “*: END

Ni<|X|Z|[<|C|d|o|d|lpo|v|0|Z2|Z|r|R]lc|=|T|O0|m|m|Oolo|o!>

400: INPUT “YINSTALLMENT A

MOUNT="5B

418:LPRINT *INSTALLMENT
AMOUNT=": LPRINT
USING “g#agasssasssB

420: INPUT “INTEREST RATE
=*iC

43@:LPRINT “INTEREST RAT
E=*: LPRINT USING *2
2.3 3 88 A TN

440:RETURN

450:END

478
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Program Title: TYPING PRACTICE

OVERVIEW
Quick key operation!
How fast and accurate is your typing?
If you practice with this program, it will make programming much easier for
you. Improve your skill!

CONTENTS (such as calculation contents)

The number of characters (4 ~ 6) is randomly chosen.
The character arrangement (A ~ Z) is done randomly.
The allotted time depends on the number of characters and the grade level.
3 is the shortest time allotment while 1 is the longest.

INSTRUCTIONS

After the buzzer sounds 4 to 6 characters will be displayed. You are to type
in the same characters within the allotted time.

If they are all correct, you get 10 coints.

If more than half are correct, you get 5 points.

After the allotted time is over, the next problem is displayed. The allotted time
depends on the grade, which has three levels (1, 2, 3).

3 is the shortest time allotment while 1 is the longest.

Point competition is done within the same grade category.

There are 10 problems, making the maximum score 100 points.
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KEY OPERATION SEQUENCE

S'\}gp Key Input Display Remarks
1 i | GRADE (1,2,3)? Grade input
2 1 AZBDC
3 (A7) AZBDC A
4 i AZBDC AZ
After the 10 questions are
YOUR — SCORE = 80 answered the score is
displayed
If your score is higher than
YOUR SCORE IS BEST the high score the guidance
is displayed
>
e When you want to play in
1 | DEF[A] HIGH—SCORE =80 i W
BWVS
2
YOUR — SCORE =60
>
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FLOWCHART

C a

7 )

I

R
< High score lﬂlde/W
&

|

1

40[ Characters arranged
according to random

numbers

characters input
character series

N
A$=A$+CS$(E)

Series of problem

After the
been processed

loop has

count

Character number

110

Points are counted
depending on the number
of correct answers

v

Point become
the high score
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PROGRAM LIST

18:*Z*: CLEAR : DIM B$¢ 16@: IF PyX LET X=P: WATT
S3e0F(5): RANDOM 19@: PRINT *YOUR SCN
15: INPUT “GRADE(152+3)? RE I3 BEST"
viL: WAIT @ 17@:END
17:1F (L=1)+(L=2)4(L=3}
{31 THEN 15 475

13:56070 3@
S MEMORY CONTENTS

PRUSE YHIGH-SCORE="3 N,

>
1%

¥
v

IA:FOR S=1 TN 1@
Loop counter

4@:B= RND 4+2:Y$="":1R=
Vv

INT (R/2)
SA:FOR =R TD B-t:CE00) Vv

='}V

pd:D= RND 2n:B$(C)H=
CHR$ (D+24A1:Y3$=Y3$+

CHR$ (D+&4@1: NEXT C

1as=""

T@:BEEP 3:E=@: WAIT 3@:

JSING "RRZZREE"

89:FOR W=1 TO Bx1@d/L: Grade

PRINT %37 YIRS

IF E=B LET uW=E%2@-L:
GOTD 1AA

35:C3CEY= INKEYS IF C

$(E)="" THEN 189 il

ST7:A3=A$+CS(ED v

1 E=E+1 Vv

1BAINEXT W:d=A Loop counter

118:FOR W=@a T0O B-1: IF B

FOUI=CHCWY LET D=Q+1

128:NEXT W: IF Q{=R THEN

15a

Loop counter

X|s|<|C|lH4|»n|D|O|9|0|Z2|Z2|r|R|c|=|T|O|MmMO|O|®

130:IF Q=R LET P=P+1@:

GOTO 158 High score

<
©®

148:P=P+53

N

15B:NEXT 5S¢ ISING @ BEEP

T: PAlISE "YNUR-SCORE B$ (5) V

=3P cs (5) J
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Program Tite: BIORHYTHM (SEMI-GRAPHIC)

OVERVIEW

You input your name and date of birth, the biorhythm for any specified month
will be printed. Watch out for those dangerous days.

CONTENTS

Input: name
date of birth
desired year, month
The date of birth and the year, month to be analyzed are input in the
western calender.

Output: The biorhythm curve of the month to be analyzed is printed out using
the characteres *‘S”, /K", and “C".

From the date of birth the biorhythm cycle for the physical is 23 days, for emo-
tions 28 days, and for intellect 33 days.

INSTRUCTIONS

(TA] initiates the program. Input the information in the following order:
name, date of birth, year and month to be analyzed. After the above informa-
tions are input the biorhytm is printed out using ’S”’, ““K"’, and “C"’.

KEY OPERATION SEQUENCE

Sl\}gp Key Input Display Remarks
1 (A] NAME = _

SHARP DATE OF BIRTH: YEAR = _
1952 MONTH = _
1 DAY = _
28 DESIRED: YEAR = _
1982 MONTH = _
9 >
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“g" K’ and "’C" are regarded as follows:
“S'" = the physical

(Remark)

1952, 128

PRINTED OUTPUT

s 3
6 ©
-bw M
£ 2
o .S
[ )
£2
(L
2 8
Y O
et o Y T U D P 0 O 050 et O Mt WD M0 P 00 R e O B LD a0 P 00T
A A S N PSP S I I T SRR
bt bl bt b A bl bt bt bt bed bed bed b 14 B4 b b b bt b bt bl bt bt b el bt b et
| ] [} 1 | [}
e ] N | [} | [}
T | e e N LD LD L | L ed e |
- ] > [} = i | o ] (| oS I
% 4+l | o 1 w ) i i
o | e | o v | o 1 | =)
E | | [ o | 1 PRy
- 1 | 1 B LD ] [} )
o \ 1 | e o 1 1 v
T S+ + PO+ A+ FFEYOFTF A+ ot
L o | | 1 oo | o 1 | o
> - 1 wo | 1 ) 1 | 1 w
) 1 1 1 vy w | N
=) | 2 1 (R [ | )
R Lasl w 1 ) 1 w0 w
T 1 AR ] el 1 e w v |
— 1o €3 63 £ L 6D 1 1 Wl M wmm |
o [} ] ] ] ~V ]
) | 1 1 1 | 1
—(llh bt bed bed bd 1A bl g bl Bl ed B L I = B e I e B e I e B e B R B B e ] 1 bd 4 4
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FLOWCHART

5

50

60

80

110

120

Input
name
date of bith

I
calculation

of days from
the slandard date

Input
expecting
month
|

calculation
of days from
the standard date

[

checking of
leap year

number of days
of the month

|
initial setting
for graphic

|

230

number of
days of the
month

290

multiplication

500

calculation of
days from the
standard date

number of total
days from the
standard date

RETURN

checking of
leap year?

600

700

leap year?

N

v=0 Y=

PR SRS |
730

RETURN
number of days
of the month

Z=number of days

800

using dotted

calculation
of location

.

printing of
row

\//\

320

END

line
l 820
RETURN
900
construction
of characters row

a character is
inserted in B$(6)

920
RETURN
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PROGRAM LIST

5:"AY: CLEAR : DEGREE
2 LBRINT ¥
18: INPUT “NAME="3iD$
2B:LPRINT YNAME:"iD3$
30: INPUT "DATE OF BIRTH
PYEAR="FUS s "MONTH="]
Ya"DAY="3lW
I5:F$= STR$ Y:iG$= STRS
W
4@:LPRINT “DATE OF BIRT
H:*: LPRINT * Ysu
$3 2 V5F$i"y"i03
39:560SUB 5@8@:B=X
68: INPUT YDESIRED: YEAR=
YiUgs "MONTH="3V:W=0A
b3:F$= S5TR$ V
TA:LPRINT “DESIRED YEAR
yMONTH: *: LPRINT *
YiUsi Yy ViFS
TS:LPRINT **
80:560SUB 5@8:A=X
188:C=A-B
118:60SUB 799
128:505UB 2389
13@:D=C- INT (C/237%23
148:E=C- INT (C/28)%23
158:F=C- INT (C/33)%33
168:DIM BH(2r%21

178:B$(1)="[-=-mmmmmm -
_______ I”
189:B$(2)="1 +
I\'
2080: LPRINT - B
+'I

21B:LPRINT B8 1)

215:F0R k=1 Tn 2

22P:0L=9: IF K=959% INT (K~

5) LET L=1

238 IF L=1 LET B$(@A)=B3(
13: GOTO 25@

B:B$(BI=B$(2)

B:h= SIN CC(K+D)/23%358

JiP$="5": GOSUR 989

2
2
2

4
5

26@:0= SIN ((K+E)/28%358
JiP$="K": GOSUB 994@
27@:0= 5IN ((K+F3>/33%351

Y»iP3="C": GOSUB 989
298:LPRINT B$¢@)5 USING
RRRTIK
3@AINEXT K
318:LPRINT B$(1)
328:END

588:T= VAL U$

56@8:IF V=3 LET R=T:R=V+
1:5=W: GOTO 588

578:Q=T-1:R=13+¥: 5=l

58B: k= INT (355.25%Q)+
INT (38.6%R)+5-122

598:X=X- INT (Q-1088)+
INT (3-488)

6008 RETURN

TBB:IF T{>4% INT (Trs4)
LET Y=8: RETURN

T1B:IF T<>18@% INT (T/10
@) LET ¥=1: RETURN

T20:IF T<>480% INT (7,49
@) LET Y=8: RETURN

T3@:Y=1: RETURN

380 IF (¥=4)+(V=6)+{¥=9)
+{¥=11>=1 LET 2=38:
RETURN

318:IF ¥=2 LET Z=28+Y:
RETURN

820:2=31: RETURN

99@:N=11+ INT (8% ABRS G)
* 50N G

910:B$(B)= LEFT$ (B$(2),
N-13+P$+ RIGHT$ (B$¢
Brs21-N2

Q2@:RETURN

¥u]
on
-
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MEMORY CONTENTS

A Vv
B v
C Total number of days
D remaining days from a period, name
E Emotions
F,F$ Intellect
G, G$ Biorhythm curve, \/
H
J
K Loop counter
L v
M
N Vv
O
P$ v
Q v
R
S
i v
us v
\Y, Month
W Date of birth
X v
Y v
zZ,2% Relerant number of days, /
B$(2)%21 N
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Program Title: SOFTLANDING GAME

OVERVIEW

This game involves landing a rocket, with only a limited amount of fuel, as softly
as possible. The rocket is in free fall. The engine is used to slow down the free
falling rocket. If ignition takes place too soon or too much fuel isused,then the
rocket is thrust back out into space and becomes dust around the planet.

If all the fuel is burned up, the rocket hits the planet and blows up.

The aim is to land the rocket as softly as possible by controlling the engines
while watching how much fuel is burned.

CONTENTS

Gravity is set to be 5 m/(unit time)?.
If 5 units of fuel per a unit time are burnt, then gravity is offset.

Equations
H = Hg+ Vot + ——at? H : height H,: initial height
< V : speed Vo : initial speed
V = Vy+at ' et | Sl
a : gravitational F,: initial fuel
V2 = V,? + 2aH acceleration F : fuel burned
: time

Ho

t
500, Vo = —50, Fo = 200 Vo initial speed

The initial height, initial fuel level, and the wait time is stored in line 30 as data.

By changing these values the above variables can be changed.

INSTRUCTIONS
1. It is started by pressing "A]. Press [0 ]~ (9 ] keys to adjust the

amount of fuel used to land the rocket.
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KEY OPERATION SEQUENCE

Sr\:gp Key Input Display Remarks
1 (A] KK KSTART %k X
Keys[ O ]~ 9]
2 designate fuel burned | H: 500 S: —50 F: 200 C:0
in unit time
(9] | H: 452 S: —46 F:
Repeat
(1f successful) SUCCESS !!

FUEL LEFT: F=15

(1f failed) GOOD BYE!!
REPLAY (Y/N)? Wait for input on whether
y you wish to play again
Play again
9
] > 3
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FLOWCHART

oot
10 [

[ Initial setup

50
Read data
70 <

Screen display

80

Any fuel left?

90

N
INKEY$
D$

100

Key not pressed
N
0

13

Burned fuel
exceeds fuel
left

140 ls

Claculation of the
rocket’s height
and speed

150

rocket

-

higher than
ground level?

160

Speed and
height under
their limits?

- N

GOOD BYE!

200 —

SUCCESS!!

Fuel left

Want to play
again?

N

210
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PROGRAM LIST MEMORY CONTENTS

1A WAIT S@: CLEAR A Vv
:OUSTHG 1S5=-S@:&=@:1] B$ N
g="" C Fuel burned
ZP=BCRP 35 PRINT. - . %%k D$ Fuel burned
START k%" .
TA:DATA YTIME="+S@."FIIE
L="+ 20R+ "HEIGHT=" 5@ F Initial fuel level, fuel left
A G
dAIRESTARE H Initial height, height
SA:RERD B3sWsBFS«FsBEsH |
BRIWAIT W i
TA:PRINT USING vHgagt™s” K
fe " YHYY S esYY Fiva L
FYY CsYy STRs C
3@:IF F<¢=@ GOTH 17@ N
9R:BEEP 1:D$= INKEY$ N
1@B:IF D$="" LET C=aA: o
GOTN 13A P
118:C= YalL 0% Q
128:/=C R
13@: IF C>F LET C=F s Speed
14R:F=F-Ci¥=C-S1H=H+S+X s
i ot T
F15=5+%
15@8: IF W@ G0TD 7@ o
1@ IF ( ARS H{S¥+{ ARS v
S<53=2 REEP S: PRINT W Wait time
YSUCCESSHIY: 307D 13 X \/
@ Y
1TA:BEEP T: PRINT “i5O0D z$ o

BYE!!": GOTO 194

188 WAIT 15@: PRINT
DSING "gasgviYFLUEL L
EFT :F=*iF

{99 WATIT SA: PRINT YREPL
AY (Y¥sNY ?ViZ8=
INKEYS

ORI IF CZ%= VU4 (TE="NY

{1 5070 13@

219:IF Z2%="Y¥" (OTO 1@
228:END
433
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Program Tite: MEMORY CHECKER

OVERVIEW

Three line with a total of 18 characters will be displayed on the screen for

approx. b seconds.
Your memory will be tested by how well you input the above line after it has

disappeared.

CONTENTS

The following type of line will be displayed for approx. 5 seconds. There are
2 characters and 4 numbers in each set.

ﬁharacter /umber
N7

* K K KK K KK KKK X KKK KK

Set 1 Set 2 Set 3

The 3 sets shown above are to be memorized and then input as answers.

The computer will then analyze your answers and place you in one of the
possible 7 categories.

Each set is split into 2 parts of former 3 and latter 3 characters, giving a total
of 6 points when all the answers are correct.

Points Evaluation Message
0 IDIOT
BAD
AVERAGE
OK
GOOD'!
X INTELLIGENT %
XXGENIUSX X

Ol d|WIN| =
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KEY OPERATION SEQUENCE

S,\}zp Key Input Display Remarks
1 (A] MEMORY CHECK Title
Display of problem line
2 (5 sec.)
KK XXXX KEKXXXX XXXXXX | X%...character
X ...number
3 ANS. = Waiting for the input of
T set 1
(Example) _ Waiting for the input of
4 | AB1234 AENET b set 2
_ Waiting for the input of
5 | *kXXXX ANS. = il
Display of the problem line
6 | FHXXXX HKXXXX KKXXXX HRXXXX | 0"
7 FOKXXXX KEKXXXX *X¥XXXX| Display of the answer input
8 IDIOT
BAD
AVERAGE
oK display of category
GOOD!
X INTELLIGENT X
XXKGENIUSX)X
9 XREPLAY (Y/N) ? Player input request
10 or [ N_J(ENTER If Y, go to step 2
> 1f N, END
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FLOWCHART

20 " ¥

Construction of the
problem line

150
Display of the ¢
Séablem e (Subroutine 500)
(5 sec.)
160
Answer input
200
200
Redisplay of the (Subroutine 500)
problem line
200
Redisplay of the (Subroutine 520)
answer input )
210
Evaluation
of memory
300
Display of
category
370

REPLAY
input (Y/N)
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PROGRAM LIST

1BIYAY: USING @ WAIT 28
B: PRINT VYMEMORY CHE
CK": CLEAR & RANDOM

28:3IM GH(HI41sNS(18I*]
IVETESE TS T SL - Fs 3
ESEETR & IO

3@:FOR I=1 7O 9:nNs{l)=
STR$ It NEAT I:ns(l

:I’BV

Se:FoR I=1 7O 6
@:J= RND 25:J=J+504
TE:G$(I0= CHRE (J):

NEKXT I
g@a:FOR I=1 70 2
SBiYE(Ia=" "
188:FO0R J=1 7O 3:K= RND
3
T1BY$CI=Y S I +NECK0
HEXT J
128:0L= RND F:1J=0I-10%2+1
1ZAA$CIN=05CTI+05(T+10+

ML)

4B HE=Y$C(IIASCI+30=
RIGHTS (H$»321 MEXT

5@:605UE 598

ipBE:FOR I=L 7O 3

1TE:INPUT ¥ ANS. = "i¥3
(I)iX3(I= LEFTS (X3
{I3s5)

18B:2%(I0= LEFTS (X$(I)y

e
i
Z I

(2]
[
Lo
Q) -
=
o bd

S E G
A OE Q0D e e
. &

b S e | T 5
moaoo

[ SRR SN O
L Pd e

()

g

[
=
+

2TA:WAIT 158 ON N 5OTO
388y318,320,3385 348,
358,358

IB@:BEEP 1: PRINT * 1IDI
O0T*: GOTO 378

318:BEEP 1: PRINT " BRI
*: GOTO 378

329:BEEP 2@ PRINT ” AVE

t GOTO 3748
338:BEEP 2: °P;l* SOk

T43:BEEP I: PRINT ¢ G0
0D!*: GOTO 379

IS@E:BEEP d4: PRINT "% INT
ELLIGENT #%*: 30OTO 37
%]

T681BEEP 5t PRINT "axGEN
IUS#"

37@:W$="": BEEP 1: INPUT
"+ REPLAY CYZNY 2 73

W3

I38:IF WE="N" THEN 588

398:IF WE="Y" THEN 58

395:6070 379

485070 378

S@@:WRIT 3@@: BEEP 2t
PRINT ASC103AS(403Y

TIAE(2DIAB(SN Y

YIASCIIIAS(E)

RETURN
WAIT Ga:
PRINT
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MEMORY CONTENTS

AS$
B$
Cc$ 3 columns of characters
D$
ES$
F$
G
H$ v
| Index
J Random number generation
K
15 Random number generation
M
N Counter
5 s i
= 18
Q
— ] L
\%
| W$ | input for REPLAY
* 94l oh ¢
b
e
G$(6)K1|  Characters (1 ~6)
N$(10)%1  Number table (1 ~ 10)
m)_* 3 3 columns after answering (1 ~ 3)
X$(3)*‘6 Wori.(ﬂﬁ ~3)
Y$(3)k6|  Work (1 ~ 3)
Z$(3)*3 | hS columns before answering (1 ~ 3)
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Program Title: BUGHUNT

OVERVIEW

This is a game involving a man chasing after a bug.

CONTENTS

The bug moves according to random numbers.
The man chases the bug and kills it.

The man moves by using the [ 4 ] 4—1——* [6 ] keys. (INKEYS$ is used)
=

Each time the man moves one space, so does the bug. (Sometimes the bug will
stay in the same place)
Initially the man is in position 4

Y

(@, 9).
The bug is placed at a position

that was chosen randomly.

Hints are displayed as distance.

The distance is displayed by the
ABS(X—a)+ABS(Y—b) equa-

tion.

The initial energy level is 100.

This decreases by 1 with time.

Each time that a bug is killed,

N WA 0O N 0 ©
3

the energy increases by 5, 10, or
15. (The amount is chosen

randomly.) 0

The score is determined by how QLETLE2. 3. 4. 5 6..718>9
many bugs were killed when the
energy level reaches 0. Position of the man (X, Y)
(The position of the bug may Position of the bug (a, b)
“warp’’ when cornered.)
The program can be started by
either pressing RUN or

CA].
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Concerning the display (Small characters are actual values)

(x, y) DISTANCE =2 E=e

Present position Hint Remaining energy
(X coordinate, Y coordinate) (distance)

® Each time the man moves the display changes

Bug is caught

HIT!

HIT!

BANG! BANG!

|

SCORE t ENERGY e

Concerning the BEEP sound

* Hint: When the distance is 1 the BEEP goes off 3 times
2 " 2
3 " 1

* |f the distance is greater than 3 no BEEP is given.
* When the bug is caught, the BEEP goes off 5 times.

KEY OPERATION SEQUENCE

Sh:zp Key Input Display Remarks
1 |[DEF[A] (0,0) DISTANCE=5 E=100

8 (0,1) DISTANCE=4 E=99

6 (1,1) DISTANCE=2 E=98 | 2 BEEPs

8 HIT! HIT! 5 BEEPs
BANG! BANG!

1+~

SCORE 1 ENERGY 108
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FLOWCHART

Initial setting

RANDOM
X=0:Y=0:E=100

Setting of bug position
A = RND9
B = RND9

() —=

Energy calculation

Distance calculation
L=ABS(X—A)+ABS(Y—B)

Positions of the
bug and the man

Judge from the distance
L=1 BEEP3
2 2
3 1

(X, Y):L:E display

Readin 2,4,6 or 8
INKEY$ — G$

G$ is used to move the
man. Time spent
S=S+1

Out of the
9 x 9 range or G$
had read in other
than 2,4, 6 and 8.

The positions
of the bug and
the man

E=F—(S/10)
Y
Score display
GAME OVER
N
The bug is moved
by random numbers
N
Out of the 0 ~ 9 @

Y

Bug goes into “‘warp’’
BEEing 3 times

1
©

HIT HIT
BANG BANG

Points and energy
added

Score displayed
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PROGRAM LIST

S58: PRINT “#k RBUGHUN
T DAME #%x%: BEEP 3

281 K=R1Y=8:2=188:F=188:
T=8:5=8

I@iA= RND S:B= RND 9

49:L= ABS (X-A)+ HBS (Y
-B2

SBIIF XK=/ AND Y=B GOTO
438

188: IF {=1 BEEP 3

118:IF L=2 BEEP 2

128:IF L=3 BEEP 1

138:WAIT S8: PRINT *(¥3
STRE (X23¥s"3 STR$ ¢
Ya3¥) DISTANCE=":
STR$& (L)3* E=Y5" 'STRS
(E>

158:15=5+11E=F- INT (5/2)

153:IF E<=8 THEN 588

155:6%= INKEY$ : IF 0$="Y
v BOTO 138

157:BEEP !

6B IF G$="2" LET ¥=Y-1:
GOTO 21

1TB:IF G$="4" LET X=x-1:
GOTO 218

1838:IF G$="6" LET X=K+1i:
GOTO 21

198:IF G$="3" LET Y=¥+1:
GOTO 218

288:5607T0 159

218:IF X<B LET ¥=8: 507D

158

228 IF ¥<B LET Y=@: G070
154

238 IF X»9 LET X=9%: 5070
158

2481 IF Y>9 LET ¥=9: 5GOTO
158

2581 IF X=R AND Y=B GOTC
438

ZpBiE=F- INT
‘?B'TT £<=8
288:R= RND 5
29B:IF R=! LET B=B-1:
GOTO 348
3aa=i» 9=¢ LET A=A-

(572>
GOTO 598

328: IF

(2] (3]

(4] o

= =

L e I B v B
T MO

B<@ 0OR B9 G6TO 3
T8

368:6070 44

ITBAIBEEP 4: PAUSE Yok W
ARP #kx®: GOTO 38

438:PAUSE "HIT! HIT!?

41B:BEEP 5

420:PAUSE “BANG! BANG!Y

433:T=T+1:C= RND 3x5:F=F
+C

435:E=F- INT (5/2)

449:WAIT 1B@: PRINT “S5CO
RES Yagis™ ENERGY. " 5E

458:6070 38
SBB:WAIT ¢ PRINT YSCORE
*i STR$ (T)3* =GAME
OVER! 1w
518:END
T32
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MEMORY CONTENTS

A Position of bug X coordinate
B Position of bug Y coordinate
4 Amount of energy added
D
E Remaining energy
F Energy level
G$ Key read in
H
|
J
K
L Distance between bug and man
M
N
(0]
P
Q
R Size of bug movement
S Time spent
T Score
U
\%
W
X Man position X coordinate
Y. Man position Y coordinate
Z
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Program Title: DOUBLE ROTATION

OVERVIEW
Quickly put in order A,B,C ... ..
This is a game that arranges randomly placed characters (A — J) in alphabetical
order. When the letters are arranged in the right order, a score is displayed. The
trick is to attack from the best place.
The sooner the characters are arranged, the better.
It is fun to race with 2 or 3 of your friends.

INSTRUCTIONS

1. After the program is initiated, by pressing (A], “DOUBLE ROTA-
TION" is displayed. A random sequence of characters (A — J) is then dis-
played.

2. The space in between the characters is taken as the break points (1 — 9)
where the numbers are placed. Inputing a break number causes the characters
on each side of the breakpoint to be rotated by moving them to the far ends
of the row.

3. After the characters have been placed in order, the number of moves required
is displayed as the score. The lower the score the better.

EXAMPLE

In (1) 4 is input, “F" and 100125 R SIHA WO giol Wi/l T NS NS
“1"” move to each side chang- (1) {E I H] Bl F} | [A]C [ J ‘D ‘ G}
ing the configuration to (2). i T e
If 1 is now input, the “E"” e A T ol N ST A
moves to the far right but (2) IF'EIH[BIA]CIJ ID]GI | }
“F'" stays in its place because b i
it is already in the far left LI . 3% O i 7S i S
position, becoming configura- &1 [ F 1 H [ B ‘ AI C] J l D i G | I I E ]

tion (3).
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KEY OPERATION SEQUENCE

S'\:Zp Key Input Display Remarks
1 (=As) DOUBLE ROTATION
A~J Random requence display
- Numbers between 1 and 9
2 [I] @ are selected and input
Repeated input
ABCDEFGHUIJ
GAME END
YOUR SCORE 35
o
Does player want to play
using the same beginning
random alphabets?
L A~
Same as [I] in
succession
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FLOWCHART

g
10 400
Initial setup
70
Random number
generated
110
Alphabet is stored|
depending on
random numbers
170

: d

A sequence of
alphabets is
displayed

INKEY$
BT

210
Sequence of letters
is shifted according
to the input numbers
300

310

Game over
score
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PROGRAM LIST MEMORY CONTENTS

18:"A%: CLEAR @ WAIT 50 A v

@

: RANDOM @ DIM B$(4) W

(@)

29:PAUSE “DOUBLE ROTATI y

O
&

oN®
I@:B$(B)="ABCDEFGRIT" Input key

49:B$(1)=""

S8:1A=8

6B:FOR I=1 70O 18
TB:R= RND 1B

Ba:5=2n(R-17

35:B=5 AND A

99:IF B{>@ GOTO 7@
18@:/=A OR S

11@:B3(1)=B$(1)+ MID$ (B

$(B)sRy10: NEKT I

120:B$(2)=B$(1)

138:N=8
158:BEEP 1

Score

179:D$="": PRINT B$(2):D

$= INKEYS$

188:C= YAL D%

198:IF C=9 GOTO 179
21@:B$(3>= LEFT$ (B$(2)>

Random numbers

£ N

229:B%$(4)= RIGHTS (Bs$(2>

y18-C)
24@:IF C=1 GOTO 268

25@8:B%$(3)= RIGHT$ (B$(3)

y1)+ LEFT$ (B$(3)yC-

5
19

268:IF C=9 GOTO 288
279:B$(4)= RIGHT$ (B$(4)

Nl <| X| S|<|C|Hd| D O]9 O 2|2 r| A | = T|O| m m

y9-C)+ LEFT$ (B3$(4),

13 B$ (4) Alphabet sequences

280:3$(2)=B%(3)+B$(4)

298 N=N+1

39@: [F B$(2){»B$(@3 GOTO
158

31@3:BEEP 5: PAUSE "GAME
END"

328:WAIT 288: PRINT
USING YBZR8%¥3i"YOUR S
CORE"SN

33P:END

4@9:"B¥: WAIT 58: GOTO 1
28

471
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Program Tite: PORTRAIT PRINT

OVERVIEW

Who is this person?
Isn’t she beautifu!
She was drawn using characters and numbers.

CONTENTS AND INSTRUCTIONS

Each line of the portrait is stored as data format in BASIC.
Through the use of the READ command each line is read-in and printed.

To start the program (CA7]) is pressed.

PRINTED OUTPUTS

WNEWEWRWS WSS WS
WENSWRWEW W R W WL
T anannsannnanttitl
BWAAAAAANAANAA Lttt
AANNAANAAANAANRAANNA W
ANNKK ANKAN AL
L /= ANAANN
LY SO ANN A
J0y i Aokok ok
ook ook ok
*k

.
4
.
3 e
.
’
.
‘]

L e B

4§ .
J , Kk
J Spl= *ok, JJ
J ) Mo} Kok
g S ook okok ok ok
I AN Aok ok
JJ Kk -]
JJ /- L
Afracd - I
IT A
7 7 KAk e
F/RkKRK ==
/ -
1 ’=7
7
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KEY OPERATION SEQUENCE

Srsgp Key Input Display Remarks
1 |[DEF[A] PORTRAIT PRINT
>
FLOWCHART

data format l

reading
data in

printing out

D
data any more?

102




PROGRAM LIST

18:"A": CLEAR : WAIT B:
DIM B$(B)*24
20:RESTORE
25:BEEP 3: PRUSE “PORTR
AIT PRINT®
3B:DATA ¥
WEWEWE"Y
48:DATA ¥
BWEWEWIEWY
SP:DATA * HfUWBAAaA~AAAAA
ATaTap 47 h:7h {"hg
6@:DATA ¥ RWassaananan
Al WY
TR:DATA YAAAAAAAAAAAANA
ANAAN WY
B0:DATA “Anskk
anann ALY
90:DATA “an % /=
A”AAAAY
1ABIDATH Yan T03 %,
Y TR
118:DATAH ¥ 5§ J0%
g EE T
Y2V Dl s T
kookokokk Y
g Lrq = e R R
. Kok
id@sDamard 5. o 1

WEWNEWEWEWE

WEWEWEWE W

IeelAilin g s i~

16asDATA 2. J
ok
178:DATA * J
*ok, JiI%
180:DATA ¥ J
kK dok ¥
199:DATA ¥ JJ
ok Kok ok ok Y
288:DATA *JIJ A
Hopokkok Y
210:DATA ¥ JJ
Kok ==Y
220:DATA ¥ JJ
/- LY
230:DATR * T/
- ) LS
240:DATA ¥ 11 /
/v

250:DATA ¥ /7%kkk P as

260:DATA /7 kdokokk —=/"

270:DATA v/ s ="
280:DATA "I r=rY
290:DATA ¥ 4

295:DATA **

3@@:BEEP 1: READ B$(@>:
LPRINT B$(@)

310:IF B$(@)="" END

329:60T0 389

794

MEMORY CONTENTS

<|X|gs|<|C|HA|wn|D|O|0|0|Z2|Z2|r|R|lc|=|T|O(mM|mMm|[O|O|®|>

N

B$(0) * 24 FOR READING DATA
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