


SHARP POCKET COMPUTER PC-1211
APPLICATIONS MANUAL

Thank you for your purchase of the Sharp Pocket Computer PC-1211.

This booklet covers a variety of fields of science and exemplifies computation programs pertinent to
those fields. We shall be delighted if you arrange those programs yourselfs by reference to the practice
in this book so that they best serve your purposes and your computer can display its full capability to
be a help for your solving complicated problems.

This manual has been, on our side, edited in accordance with the following standard. We ask you to
read it through before starting to operate your machine.

1.

Title
Each program is given a brief TITLE summarizing the contents of the program.

. Program No.

P4 shows this machine, next A ~ X shows the classification.

. Formula

This column shows the nature of each program and the mathematical expressions pertinent to it.

. Example

In this column, the calculation example is given.

. Operation

This column gives the key operation needed to execute a given program based on data shown in the
column “Example”.

Every program requires DEF mode setting »
(For the way of DEF mode setting, consult the Instruction Manual of the PC-1211.

“CLOAD  VLabelV ” refers to the key operation that is required when programs re-
corded on a cassette tape are used. Therefore, this operation must not be made after pro-
gramming has been accomplished in the PRO mode.

Labels are, in principle, identical to the codes given in the column “PROGRAM NO.”

. Program List

The list, made by a special device, reveals the process of entering the program concerned.
The relation of the program list and the key operation of the PC-1211 are explained in the next page.
Write the program in the machine in accordance with the program list.

(Note) Before used, every program must be, after written in the machine, checked enough by
reference to “Exampe,” etc. whether it is perfect or not.

. Memory Contents

This list gives a part of memory contents included in each program.
Meanwhile, note that the manual is subject to enlargement or revision without prior notice.
If you find any imperfections in the manual, please write to us.

(Notice) Our company is not reponsible at all for monetary losses and missed profits that could
arise in the use of this applications manual,
A sub-routine uses, in principle, the 501th and subsequent lines. GO SUB 1 is two steps
shorter than GO SUB 500. In terms of the number of steps, some programs are made so
that smaller line numbers are affixed to their sub-routines.



For program lists, note the following instructions.

1. When you enter the program to the PC-1211 in accordance with the program list of this manual, set
the machine at the PRO (program) mode and press the (N) [E] W (i) keys to clear the program
memory.

2. Press the [ENTER] key at the end of each line.

3. The above operation automatically forces a colon (:) to follow directly behind each line number.
No colon needs to be written.

4. It requires a space command to create a blank between double wedges ¥V ¥V but does not require
it to create a blank behind each command that is expressed by two or more characters.

The following exemplifies this.

= Numeric 0
A colon directly behind each line number is entered without the need to press the |

key.
JA1
Press the (w key following the [SHFT) key.
No need to press the key.
Press the [ENTER] key, which creates a print
of line end mark.

10: "A":PAUSEU"MANNIRG™  :
20: INPUT "R= ";R,"H= “7H,"L=0I";L,"N= "N

30: I=H/L:C=R*(1/6)/N
It is required to press the [src] key.
Press the

S
key following the (SHFT} key.

{——> This indicates the key located on the left of the [+] key.

‘————> Numeric 0

410: IF (ABS F>=E-4)+(ABS G>=E-4)<>OLET A=A+
F:B=B+G:PAUSE F»G:GOTO 4DO

420: GOSUE 900
This indicates the O key — a alphabet key.

(Note) ® Use the [ENER] or (spc) key properly.
¢ The number of the last line in the program list indicates the number of step used.

5. After entering the contents of the program list to the PC-1211, when you execute the program
without using a cassette tape, skip the operation " CLOAD ¥ jabel "V (eaTen |, and set the machine

at the DEF (definable) mode.

For [ Operation ],
w
Press the [shF1) i keys

Vo

CLOAD VA7Y [t

When executing programs recorded on the tape (CLOAD), make the CA operation (press the [ON] key
twice successively) before loading them. If the above operation is not made, an error could occur in
print. The operation is not necessary when programs are written through keys.
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SHARP

Title

PROGRAM NO.

SIMULTANEOUS EQUATIONS P4— A—1

[ Formula ]

This program solves simultaneous equations by sweeping-out method.

Express equations in matrices.

Av=b, A{ai;}, x={x:}, ={b:} (i, j=l~n)
p=amm (m=2~n)

q=aim/p (i=l~m—1)

aij=aij—qcam (i=1~m)

bi:bi‘“q *bm

Thus repeating computations, the coefficient of i <j is obtained as

(1,']':0

Hence,

a;1xy, = by, then X4 =b1/(1n

dy1Xy +ap Xy, = by, then x5 = (by — ayx1)/asn

[ Example ]

(Ex. 1)

2x,—2x,+8x3=2
5x,+2x,—8x3=9
xl+512’_3x3:'—12

When #n memories:

n—11=i(+1)

i elements
= 1.5714
1,=—4.9048 Possible up to 9 elements.
x3=-—3.6508
(A] program ... datainput
[§, program ... execute

program . .. re-display of results of computations

[ Operation] CLOADVAIY

Input Display Note Input Display Note
1 (A) | ORDER ? 1 (g  1[ENTER)| ?
200193 [Ewrn| 2 12} (e  SENER)| ?
3(ay) 2 [ENTER)| ? 13) (@) —3(ATER)| ?
4|2 —2 (utER)] ? 14| (d3) —12[ENTER)| >
5{aw 3 (ENTER)| 15| Execute
61(d,) 2 (mmeR)| ? 16| (0T (S |1 1.571428571 | x,display
T|(a)  5[NTER)| 2 17 INTER) | 2 —4.904761907 | x, display
8|(a)  2(0NTER)| ? 18 ENTER)| 8 —8.650798657 | x5 display
9((az) —B[ENTER)| ? 19
10((d;)  9mmER)| ? 20




. PROGRAM NO.
Title SIMULTANEOUS EQUATIONS PA4— A1

Memory content 10: "A":INPUT “ORDER ?"*;A

20: GOSUB 600

1 n
30: B=A:END
m 40: "S":G0OSUB 570
50: D=A(K) :IF D<>0GOTO 160
Address 60: FOR 6=1T0 B-1
) 70: GOSUB 500
80: D=A(C):IF D<>0GOTO 110
g 90: NEXT G

100: PRINT “NO SOLUTION"”: END

W | o |~ W W N

v 110: FOR H=1T0 B-1
p 120: GOSUB 520
1302 ACK)=ACK) +A(C) :NEXT H
j 140: GOSUB 540
. 1501 ACK)=ACK) +ACC)
For input 160: FOR G=1TO B-1
10l 170: GOSUB 500
1802 E=A(C)/D:FOR H=1TO B-1
1M v 190: GOSUB 520
P 200: ACC)=ACC)-ExACK) sNEXT H

210: GOSUB 540

220: ACC)=A(C)-E*A(K) :NEXT G

—
€

230: B=B-1:IF B>1G0OTO 40
After b; 240: FOR B=1T0O A-1

250: GOSUB 570
2601 ACCY=ACC) /A(K) :E=ACC)

—
on

aij

270: FOR G=B+1T0 A

—
o

230: GOSUB 550
290: A(C)=A(C)-E*xA(K)

—
~

300: NEXT G:NEXT B
310: B=A:G0OSUB 570

—
(-4

—
(-]

320: ACOY=ACCY/ACK)

330: "B":FOR G=1TO A

20 340: GOSUB 550
Y 350: I=A(C)
360: PRINT USING "##H";G;"  ";USING ;1
22 370: NEXT G
330: END
3 SO0: K=AxB+B+11:C=AXG+B+11
24 510: RETURN
520: K=A%B+H+11:C=AxGHH+11
25 520: RETURN

NI<|{X < ClH|0 DO T|0O|Z2|8|rXC(=IT|OTMMOOOTM>

540: K=B+11:C=6G+11:RETURN
550: C=G+11:K=p*G+B+11

~N
o

560: RETURN

570: C=B+11:K=A*B+C:RETURN
600: C=12:X=A+12

61C: FOR G=1T0 A

620: FOR H=1TO A
630: PAUSE USING "#i##i#";G;HINPUT I

640: A(K)=T:K=K+1T:NEXT H
650: BEEP 1:IMNPUT I

660: A(C)=I:C=C+1:NEXT G
670: RETURN

691

_2_




SHARP

Title

INVERSE MATRIX

PROGRAM NO.
P4 — A2

[ Formula ]

This program determines an inverse matrix by sweeping-out method.

A matrix is given: A ={a;;} (i,j=1~n)

-

a;i=a+!

P=a g —1

L 44ii=a ,‘,'_1

(i=1~n)
(m=1~n)
apmi=ami/p (j=1~n)
@ij=Qi;~@im ap; (1=1~n, i>xm)

(i=1~n)

As a result of computations above, [a;;] is changed to an inverse matrix of the original

matrix.
[ Example ]
-1
4 3 2 1 1 —1 0
3 3 2 1 —1 2 —1 0
2 2 2 1 0 -1 — 1
1 1 1 1 0 0 —1 2
When n memories:
Possible up to \/n — 9 elements
Possible up to 11 elements.
(A] program ... datainput
[S] program ... execute
(F] program ... correction of data
[ Operation]  CLOADVA2V
Input Display Note Input Display Note
1 (A] ORDER ? 11|When correcting
1{(n)  4dlmesl] ? 12 LSHFT]
Y(aw 4R 7 13)()
4({(ap)  3(mmR| ? 14{(5) ENTER
I 15| (e
§|(am) 1 [ENTER) 16
1|(an)  8[ONTER 17
B : : : 1g| Execute
! operation
9| (ayn) 1 /(NTER)|> 19 SHFT) (S) 1 1.0000 [(1,1) solution
10 20 ENTER 2 —1.0000 [(1,2)solution




PROGRAM NO.

Title INVERSE MATRIX P4— A2

Memory content
Al =»
Bl|2|] =
Cl3| »p.a
D |4
E |5 {
Fi6| J
G|17 For input
H 8| Address
l 19| Address
J ({10 aij
K |11
Lj12 v
M |13
N |14
O |15
P16
Q|17
R |18
S (19
T {20
Uln
V (22
W |23
X |24
Y |25
Z |26

10: "A":INPUT “ORDER ?";A
20: I=10:FOR E=1TO A
30: FOR F=1T0 A
40: PAUSE USING "####H";E;F:INPUT G
50: A(D)=G:1I=1I#+1
60: NEXT F:NEXT E
70: END
80: "S":FOR B=1T0 A
90: GOSuUB 500
100: ACH)=A(H) +1
110: NEXT B
120: GOSUB 500
130: D=A(H)-1
140: IF D=0OLET PRINT ''NO SOLUTION':END
150: GOSUB 600
160: B=B-1
170: IF B>CGOTO 120
180: FOR B=1T0 A
190: GOSUB 500
200: ACHY=A(H)~1:MEXT B:BEEP 3
210: "B":I=10:FOR E=1T0 A
220: FOR F=1T0 A
230: PRINT USING “"###H",;E;F;USING “Hi#HRY ANl
HH"ACD)
24C: I=1I#1
250: NEXT F:NEXT E
260: EMD
270: "F":PAUSE“CORRECT™:INPUT "I= ";E:INPUT
"J= ";F:INPUT G
280: GOSUB 510
290: A(I)=G:GOTC_27C
500: C=B:GOTO 520
510: C=F
520: C=C-A+9 !
530: H=A*B+C:I=A%E+C
540: RETURMN
600: FOR F=1TO A
610: GOSUB 510
620: A(H)=A(H) /D:NEXT F
630: FOR E=1TO0 A
640: IF B=EGOTO 690
650: GOSUB 500
660: D=A(I):FOR F=1T0 A
670: GOSUB 510
680: ACI)=A(I)=D*A(CH) :NEXT F
690: NEXT E:RETURN
533




SHARP

Title

DETERMINANT

PROGRAM NO.
P4—-A-38

[ Formula ]

A matrix is given: {a;;} (i, j=1~n)

p=amm (m=2~n)

g=aim/p (i=1l~m—1)

aij=aij—q*amj

(j=1~m)

Thus calculating, with respect to the element of i <j, we obtain

This program transforms a matrix into a triangular matrix by sweeping-out method, and
computes the determinant.

lll']' =0
Hence, det = Q11 ® Ay * A33° """ ° Ann
[ Example ]
(Ex. 1) (Ex.2) (Ex. 3)
2 3 2 5 4 7 1 8
=1 =-31
5 8 T 2 5 — 1 2 —4
=—3276
3 12 =5 6
1 4 7 2
(Note)
Max. 10 elements
program ... data input
(S program ... execute
(F) program ... correction of data
[ Operation ] CLOADV A3V [iaTER
Input Display Note Input Display Note
1 ORDER ? 11| When correcting
2) Qesrt 20 ? 12| [sir]
3(aw)  2[mER)| 2 13 ) ENTER
4(aw)  BT@]| ? 14| () ENTER
5| ¢ : : 15| (Correct value) ENTEHI
§{(ain) : 16
T(a)  bBlATER)| 7 17
8y : : 18{Execute operationl
g 19)  [8i1) [S] |DET 1 |Exn
10 20




PROGRAM NO.

Title DETERMINANT P4—A—3
Memory content
Al n
Biz2 m
Cl3 i’
Dlsl 10: "A":INPUT "ORDER ? ";4A
20: K=0:G0SUB 600
E |5 v 30: END
F 6 ; 40: "S":USING tB=8:E=1
50: GOSUZ 500
G|17 i 60: D=ACI):IF D=0GOSUS 700
H 8| Fornput 70: IF K=1LET E=D:GOTO 107
20: E=DxE:GOSUZ 500
119 Address 90: B=B-1:IF 3>160TC 50
100: E=E%{1:PRINT "DET",E:END
Address
J |10 ' 110 “F":iPAUSE "CORRECT":INPUT "I= ";F,"J=
Or aeciston rei
K 111! For decisi PGt
120: GOSUS 510
L1z | 1301 ACJ)=H:60TO 110
M[13| ¢ aii 500: (=3:60T0 520
5190: (=G
N |14 520: C=C-A+12
O |15 330t I=A*B+C:J=AxF+C:RETURH
600: J=13:FOR F=1T0 A:FCR G=1T0 A
P (16 6101 PAUSE USING "##u#";FiG:INPUT H
Ql1 6202 ACJ)=H:J=J+1:NEXT G:NEXT F:RETURM
70C: FOR F=1TO B-1:60SUZ 500
R |18 710: D=A(J) :IF D<>0GOTO 730
s 19 720: NEXT F:¥=1:RETURN
730: FOR G=1T0 2:50SUT 510
T |20 740: ACI)=ACIY+ACS) TNEXT G:RCTURN
U |21 S00N: FOR F=1TO $-1:GOSUB 507
510: L=AQI)/D:FOR 6=1T0 0=1:G0SUS 510
V |22 8201 ACI)=AC)-L*ACI) :NEXT G:NEXT F:RETURN
456
W (23 !
X |24
Y |25
Z |26




SHARP

. PROGRAM NO.
Title PRODUCT OF MATRICES P4 A4
[ Formula]
This program computes the product C (mn type) of an ml type matrix A and an In type
matrix B. )
ayy aip Tttt aiy b1y bipeeeees bin €11 Cypeeerer cin
az1 @pp axy bz b?z """ ban Cap Cggererer Com
ﬂmlﬂmz ...... amg bgl b"gz ...... bgn le C:m2 ...... Cmn
g
c;;—é‘ aij e bkj
[ Example ]
4 0 -1 -1 5 —5 16
—3 3 7 —6 —6 = —8 — b6
-9 2 5 1 4 2 —37
5 -1 3 4 43
mi+in+mn=144
[ Operation ] CLOADVA4"Y [ETER)
Input Display Note Input Display Note
1 Al | M= 11 (p,,) —IENTER] 2
2{m) 3[ENTER)| L= 12] : :
(D 3 (INTER)| N= 13{ (b1 ENTER)| ?
4| (n) 1 (ENTER)| ? 14 ¢ : :
(@) 4 (TER)} 2 15| (bgn) 1(ENTER] 1 —3.0000 [(1,1)
6| (@) OfENTER)| ? 16 [ENTER)j 1 2 (1,2
1 : : 17 : : '
8| (az) —3[ENTER) ? 18
9 : : 19
10| (amp) 5 ENTER)| 7 20




PROGRAM NO.

Title PRODUCT OF MATRICES P4 A—4

Memory content

o om

Y 10: "A™:CLEAR

. 20: INPUT “"M= “;A,"L= “iB,"N= “;C

30: FOR F=1T70 A
Input 40: FOR G=iT0 B

50: 60suB 500

60: E=B*(F-1)+G+10
70: A(E)=D

80: NEXT G:NEXT F

90: FOR F=1T0 B
100: FOR 6=1T0 C

110: GOSuB 500

W R |~ | n | &N

120: E=C#(F~1)+G+AxB+10
130: ACE)=D3NEXT G:NEXT F

Loy
()

=y
ond

140: FOR F=1T0 A
Input data 4, 150: FOR G=1Y0 ¢

b
N

arz 160: E=C*(F-~1)+G+Bx(A+C) +10
. 170: FOR H=1T0 B
180: I=B#(F=1)+H+10

Y
>

190: J=C#(H=-1) +G+A%B+1D

200: ACEY=A(E)+A(I)*A(J)
210: NEXY H:NEXT G:NEXT F

o
N

i6 After input data 220: I=1=-2:FOR F=1TO A

230: FOR G=1T0 C

17 Output data 240: E=C*(F~1)+G+Bx (A+C) +10:H=ACE)
18 o 250: PRINT USING “##HH#";FIGIUSING “#uruun_suy
#8":H
i9 260: NEXT G:NEXT F:END
20 500: PAUSE USING “####";F;G:INPUT D
510: RETURN
21 398

22

23

24

25

N<|X g|<|C|H4|0|(JO|TO|ZT]FXC—=ITOTMMOO|D>
=
-

26




SHARP

Title MUTUAL CONVERSION, AND ADDITION AND SUBTRACTION PROGRAM NO.
BETWEEN DECIMAL NOTATION AND OTHER NOTATION P4-A—-5

[ Formula ]

Mutual conversion, and addition and subtraction between decimal notation and p-based
notation.

Program A:  conversion from p-based notation into decimal notation

Program B:  conversion from decimal notation into p-based notation

Program C:  addition in p-based notation

Program X:  subtraction in p-based notation

Program M:  setting of p, and clearing of memory for acumulative total of addition

and subtraction

[ Exampile ]

When p is 7 (Decimal numerals are enclosed in parentheses):
(1) 12-9¢10), 20~ 14(40) (all heptal numerals, except 9, 14)
(2) 12+20+156—23 = 165

(NOTES) 1. When performing addition or subtraction, first set the value of p (operation
of program{M)).
2. When the base is larger than 10, the display is given in two digits each.
3. Maximum 7 digits can be computed in up to decimal notation, and 5 digits
in undecimal and higher notations.

When performing addition or subtraction, refer to the example of operation
below.

[ Operation ] CLOAD VA5V

Input Display Note Input Display Note

1 ™) BASE ? HEGLY BASE ?
1|® 7 [ENTER)| > 12 7 (enten)
3 13 [c] |pATA=
4| (SR (A) DATA= 14 12 (ENTER) 7 12
5 12 [EnTER) 7 9 Base, value |15 DATA=
6 e | DATA= 16 20 (ENTER] 7 32
7 20 (ENTER) 7 14 17 DATA=
8 18 156 (ENTER) 7 221
9 19 (01 (X} |DATA=

20 23 (ENTER) 7 165




Title

MUTUAL CONVERSION, AND ADDITION AND SUBTRACTION | PROGRAM NO.
BETWEEN DECIMAL NOTATION AND OTHER NOTATION p4i—-A-5

Memory content

1

v

AN I AN NI IR

Answer

Wl | ~N ;|| &)W N

Base

-—
[—]

—
-—

-—
N

—
[ 2]

—
L

—
(4]

—
o

-—
b

—
o0

-
[1-]

N
=

N
-—

~N
N

~N
()

N
S

N
N

N<|IX g <|CiH|0n|TO|DO0|Z2Z2|F|XC|=-|T(OMMOO DT>

N
o

1: GOSUB S:BEEP 3:PRINT USING "#E#spusu";1
+G:RETURN
2: A=B:D=I:E=J:RETURN
3: INPUT "DATA= ";A
4: E=I:D=J:RETURN
5: €=0:6=0
6: F=A:A=INT (F/D)
T: FeF=A*D:G=INT (EAC+.5)*F+G:C=C+H]
8: IF C<>KGOTO 6
9: RETURN
10: "A":PAUSE USING "###uu»;1:" TO0 10"
20: GOSUB 3
30: GOSuUB 1
40: GOTO 10
50: "B":PAUSE " 10 TO '";USING "##a",I
60: GOSUB 3
70: D=I:E=J:GOSUB 1
80: GOTO 50
90: "C":PAUSE USING "HHHHH";I;" +"
100: GOSUB 3
110: GOSUB 5
120: B=B+G:G0SUB ?
130: GOSUB 1
140: GOTO 90
150: "X'":PAUSE USING "##uun ;1;m =v
160: GOSUB 3:G0SUB 5
170: B=B-G:GOSUB ?
180: GOSUB 1:G0TO 150
190: "M":B=0:INPUT “BASE ?" ;I
200: IF 10>=ILET J=10:K=10:END
210: J=100:K=5:END
398




SHARP

AN

Title

MUTUAL CONVERSION BETWEEN RECTANGULAR
COORDINATES AND POLAR COORDINATES

PROGRAM N\g\
P4 —-—A—6

[ Formula ]

Rectangular coordinates and polar coordinates are mutually converted in two- and three-

dimensional space.

When angle designation is DEG, inputs and outputs are made in DEG, when RAD is

designated, in RAD.

Two-dimensional space:
o Rectangular coordinates to polar

=T
When y >0, 6 = cos™" (x/r)
‘When y <0, 8§ = —cos™! (x/r)

o Polar coordinates to rectangular
x =rcos @
y =rsing

Three-dimensional space:

o Rectangular coordinates to polar

When r=+/x% +y2+ 22 , x=y=z=,

r=10: 8, ¢: undecided
g =sin~! (z/r)
When x >0,
p=tan"" (y/x)
When x =0,
If y >0, ¢p=90°
If <0, p=-90°
When x <0,

Whenx =y =0, r=0: 6 = undecided

y
4

Yp

If y>0, ¢=tan"!(y/x)+ 180° | < Op /’,Jﬁ ~
If y<0, ¢=tan~!(y/x)— 180° i \\\;d,//
Ip T Pl
X
Input Display Note Input Display Note

1| [y [A) X= W s 6 | X=
2|(x) —1 ([NmeR)] Y= 12{(x)  —1[ENTER) Y=
1l(y) 3 (e 2 120 131(y) 2[R} 2=
4 14[(2)  —3[mten) R= 3.741657387
5 15 ENTER|| THE TA=—53.30077479
6 16 ol PHI=  116.5650512
1 17
8 18
3 19
10 20




SHARP

Title MUTUAL CONVERSION BETWEEN RECTANGULAR

PROGRAM NO.

COORDINATES AND POLAR COORDINATES P4—A—6
o Polar coordinates to rectangular
x=rcos f# cos ¢
y=rcos § sin ¢
z=rsin
(A] program ... two-dimensional, rectangular to polar
program ... two-dimensional, polar to rectangular
program ... three-dimensional, rectangular to polar
(D) program ... three-dimensional, polar to rectangular
[ Operation ] CLOAD YA6Y
The examples refer to the case of DEG designation.
Input Display Note Input Display Note
1 "
2 12
3 13
4 14
5 13
6 16
1 17
8 18
9 18
10 20




Title

MUTUAL CONVERSION BETWEEN RECTANGULAR
COORDINATES AND POLAR COORDINATES

PROGRAM NO.
P4—-A—6

Memory content

1

30: IF R=0PRINT "R=0 THETA, PHI= ?": END

180: PRINT "R=",R:PRINT "THETA=",C:PRINT "PH

230: PRINT "X=",X:PRINT "Y=",Y:PRINT "Z=",Z

A
B2
. 10: "“A":GOSUB 500
C|3 202 R=J{X*X+Y*Y)
D|4
40: GOSUB 700
E|5 50: C=ACS (X/R)*A
Fls 60: PRINT R,C:END
70: "B":GOSUB 600:Y=R*SIN C
G|7 80: PRINT X,Y:END
Hls 90: '"C":60SUB 500
100: INPUT "Z= ";1Z
119 110: R=/(X*xX+Y*Y+Zx2)
J o 120: IF R=CGOTO 30
130: C=ASN (Z/R)
K11 140: IF X>OLET F=ATN (Y/X):GOTO 180
L1z 150: GOSUB 700
160: IF X=OLET F=AxACS C:GOTO 180
M |13 170: F=ATN (Y/X)4+A*ACS -1
N (14 I=",F
o l15 190: END
200: ''D":G0SUB 600
P |16 210: INPUT "PHI= ";F
Qli 220: X=X*COS F:Y=Y*SIN F:Z=R4SIN C
R |18 240: END
S |19 500: INPUT "X= “;X,''Y= “;Y
510: USING :RETURN
T |20 600: INPUT "R= ";R,"THETA= ";C
U2t 610: USING :X=RxCOS C:Y=R*xCOS C:RETURN
700: A=(Y=0)+SGN Y:RETURN
V|22 432
W23
X (24
Y |25
Z |26




SHARP

Title ROOT DETERMINING CALCULATION ACCORDING

TO NEWTON'S METHOD

PROGRAM NO.

P4—-A—T

[ Formula ]

Determine a root of a function according to Newton’s method.

y Xnt+1=Xn—

f (x n)
f '(x n)
When the absolute value of the difference
between x, and x,.; becomes less than
1078, x,, isregarded as a root, and
computation is terminated.

? \_/xl %o ¥ Here, f'(x) of linear differential is defined
as follows:
f(x)= RACAR O (7] (#: minor sectiomn)

When changing 107%, vary E-8 in line 60.

[ Example ]
¥—2x—x+2=0

If error message is displayed in the process of

operation, change xo, 5, and retry.

: Suppose, 20___=13_4 } then, x =2
Write the function, as subroutine, after line 500.
Method of writing (in the case of example above):
Set to PRO mode (by pressing proper key).
500B=( (X—2)%X—1)kX+2
510RETURN This ends writing.

Next, change to DEF mode, and execute.

[ Operation ] CLOAD VA7V

Input Display Note Input Display Note
1| (STl [A] | XO= 11
2 i(xy) 3 H= 12
3 |(£) 0.0001 ANS. 2 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20




Titl ROOT DETERMINING CALCULATION ACCORDING | PROGRAM No.
e TO NEWTON'S METHOD P4-A—T

Memory content
At} *#
B2 flx)
10: "A":INPUT "XO= “;C,"H= ";A
Cl3| = 20: X=C:GOSUB 500
f(xth) 30: Y=B:X=A+C
D4 st 40: GOSUB 500
E|5 50: D=C:C=D-A*Y/(B-Y)
Fle 60: IF ABS (D=-C)>=E-8G0OTO 20
70: BEEP 3:PRINT "ANS.".,C
G|(7 80: END
500: B=((X-2)*xX-1)xX+2
H| 8 510: RETURN
1|9 134
J |10
K| Function (An example containing the following)
L {12 f=((x—2)x—1)x+2
M |13 =23-2x%-x+2
N |14
O |15
P |16
Q|17
R (18
S |19
T |20
Uit
V|22
W (23
X 24} =«
Y |25 fl
Z |26




SHARP

. PROGRAM NO.
Title QUADRATIC EQUATION P4—A—8
[ Formula ]
Determine the roots of a quadratic equation ax?+bx+c=0 (a#0).
—b+tvb*—4ac
ym——Y 2 2o
2a
1) When b?—4ac >0, the roots are 3) When b?—4ac <0, the roots are
real roots: imaginary roots:
(o —PEVbi—dac Vb —dac Rear part: —b
22 2a
A /4 K2
2) When b?—4ac =0, the roots are Imaginary part: vaacTh
equal roots: Za
b
r=——
2a
[ Example ]
(1) 42?—x—1=0 Two real roots: x = 0.64 -+, —0.39 -
(2) 5x2+4x+1=0 Imaginary roots: real part, —0.4; imaginary part, 0.2
(NOTE) In the case of two real roots, REAL and x,,x, are printed.
In the case of equal root, EQUAL and x; are printed.
In the case of imaginary roots, **REAL**, IMAGINARY ,and
real part and imaginary part are printed.
[ Operation ] CLOAD VY A8Y [tNTER)
input Display Note Input Display Note
1) (SHi1] (A A= 1| [sir] (A |A=
21(a) 4 [(NTER)| B= ( 12(( o) 5 [ENTER) | B=
31() 1 [NTER)| C= 13(5) A[ENTER] | C=
41(¢) —1[NTER)| REAL 640388 E —01 14[(¢) 1 [EnTeR] | **REAL**  —04
5 [NTER | REAL —3.90388 [E—01 15 [NTER | IMAG INARY 0.2
6 16
7 17! Real part of imaginary root is displayed in **REAL¥*.
8 18
_E_ 19
10 20




PROGRAM NO.

Title QUADRATIC EQUATION P4—A—8

Memory content

1 a

b, =b/(2a)

W oo |~ D] | W] N

—-—
=

-
-

-
N

-—
©

—
[24)

-
o9

-—
~—]

—
-]

—-—
(2]

N
[—~]

N
-

N
N

N
o

N
o

N
(2,

Ni<|{X g <|Cld|0|T|O|D|0|Z2Z|8|rXcCc—I|OMMOTO D>
-

N
[z

10: "A":INPUT "A= ";A,"B= "“;B,"C= ";C
20: B=~B/2/A

30: D=BxB-C/A

40: IF D=0GOTO 100

50: IF D>0GOTO 120

60: Y=/(-D)

70: PRINT "x*REAL*%x",B
20: PRINT "IMAGINARY",Y
90: END
100: PRINT “EQUAL",B
110: END
120: PRINT "REAL",B+JD
130: PRINT “REAL",B-JD
140: END

174




SHARP

Title

PROGRAM NO.
EQUATION OF THIRD DEGREE P4—A-9

[ Formula]

This program solves a cubic equation by Cardan’s solution.

Ax’+Bx?+Cx+D=0 (where A #0, each coefficient being a real number.)

The following equation is obtained by dividing every coefficient by A.

2rax?+bxtce=0

s . a
If the second order term is eliminated by the conversion x =y — — ,

3
y'4+8 py+ ¢=0
_bv_ 2 e 2a
=3y 9T 3ty

If y islet to equal u + v, the above equation — 3> +3py+¢g=0 — is:

Here,

W+ ¥ +8uv(utov) +8plutv)+q=0
if u® +03 islet toequal —q, uv=—p.
wtvd=—q

u? 1}3:“‘03

This reveals that > and v® are the roots of the quadratic equation #* + gt — p*® = 0.

That is to say,

W= g (—g+/FF L)

v = 5 (—g—/aFLP)

Hence, the roots of the equation y3 +3py+4q =0, «, 8, and 7, are as follows:

a=utv

8:-‘%( u+v)+—‘/2—§i (u—v)

Input Display Note Input Display Note
1|80 [A] | A= 11
2 [(A) 1 B= 12
3B 1 C= 13
4l(c) —2 D= 14
5((p) —2 REAL ROOT 141421856 15
6 —1.414218562 —9.99999 [E—01 16
7 17
8 18
9 19
10 20




SHARP

Title  EQUATION OF THIRD DEGREE P4 -A_9

1 V3
7= 2(u+v)—-2—z(u—vJ
The equation above is divided into the real part and the imaginary part.

D If ¢g>2+4p*>0
Since u® and v® arereal numbers, 4 and v are supposed to take the real cubic
roots of 4> and v®, and the equation above may be used directly. This is the
case of one real root and two imaginary roots.

IIf g% +4p® <0, u® and v® yield imaginary roots.

Suppose u® =re'

vi=re il
VT
g = tan"l_——-_qzv4 2’
-q
Then,

u = v=p(cos §+ ising b

v = v=p(cos §+ i sin-g)
Accordingly, the foots a, 8,7 of y* +3py +q=0 are:

a=2vFsin( Z-%)

ﬁ:—21/:75in(%+§)

r:—ZV;Tsin(%—g)

These roots are all different real numbers.

Input Display Note input Display Note

1"

12

13

14

15

16

17

18

wle | gl |lajea]w]|ro]| —

19

20

=




SHARP

Title

EQUATION OF THIRD DEGREE

PROGRAM NO.
P4—-A—9

I If ¢* +4p®> =0 and p#0, then u3=u3=_%
q
H =v= 3 /-~
ence, u=v >
SO: a=2u
B=r=—u

The roots are equal roots and a different real root.

IV) If g> +4p® =0 and p=0, then ¢ =0. From u=v=0, we obtain
This is the case of triple roots.

Finally, by adding % to a, 8,7, respectively, the solutions of the original
equation may be obtained.

Meanwhile, two different roots (or three roots) which are very close to each
other may be judged as equal roots. Or, a reverse case to this may be also
considered.

[ Operation ] CLOADVA9Y

Input

Display Note Input Display

Note

"

12

13

14

15

186

17

18

| o wjlooy | &l N] —-

-
(=4

20




Title

PROGRAM NO.

EQUATION OF THIRD DEGREE P4 -A—9

Memory content

1

4

4

4

A

FOR sentence

B

C

D

o |l |~ |||

-—
(=]

—y
-—

-t
N

—y
o

—y
on

—y
o

-
~—d

—y
oo

—y
[1-]

N
=

N
-—

N
N

N
o

N
F-N

N
on

Ni<[X|gE|l<|C|[HA| (M D|B|O0O|2Z|2]|r|Xc|(—|T|Od|MM|ojOo B>
-

N
o

10: "A":INPUT “A= ";D,"B= ";F,"(= ";G,"D= "
7H

20: FOR E=6TO &

30: A(BEY=A(E)/D:NEXT E

40: F=F/3

S0: D=G/3-F*F

60: E=H=-FxG+2*FxFxF

70: C=4%DkDxD+EXE

80: IF E-8>ABS CGOTO 270

90: IF C>0GOTO 200

100: A=2%T(~-D)

110: B=ACS (E/(2%DxT(-D)))/3

120: D=ASN 1:E=ASN .5

130: G=A%*SIN (D=-B) :H==A*SIN (E+B)
140: I=-A%SIN (E-B)

150: FOR €=7T0 9

160: A(CI=A(C)-F:NEXT C
1705 BEEP 3:PRINT "REAL ROOT",G

180: PRINT H,1

190: END

200: C=TC:A=.5%(L-E) :B=-.5%(C+E) :C=1/3
210: A=ABS A”C*SGHN A

220: B=ABS BAC*SGHN B:(=.5*T3

230: BEEP 3:PRINT "xREAL ROOT*x",A+8-F
240: PRINT "*REAL*",=. 5% (A+B)-F

250: PRINT "IMAGINARY",C*ABS (A-B)
26C: END

27C: BEEP 3:1IF E-5>ABS DPRINT "TRIPPLE".-F:

END

2601 A==ABS (,5%EX*(1/3)*3SGH E

290: PRINT "REAL ROOTY,2%A-F

330: PRINT "EQUAL ROOT",-A-F

310: END

530




SHARP

Title

EQUATION OF FOURTH DEGREE

PROGRAM NO.
P4—-A—10

[ Formula ]

Given Ax*+Ba*+Cx?+Dx +E=0
Dividing each term by A yields
vta*tardtarta=0

Suppose x =y — %, then it follows
yi+Eky +gytm=20

Coefficients k, [, m are

3
k =—-§a12+az
1 1
/¢ =§a13~-2-tz1 a, +a;
3 1 1
m=— 2—5—601‘—}- T alzaz—zalas +a,

This program solves an equation of fourth degree by using Ferrari’s theorem.

Attempt to reqrite the equation of fourth degree in terms of y, y* + ky® +1y +m,

in the form of difference of squares, for instance,

(32 + %)z_ v ( y—w)z

This expression may be developed into
2
¥4+ (u—v) Y+ 20wyt ( -Z— —vuf)
Comparing this with the equation above, we obtain

uz
u—v==%k,2vw=¢, 4—-—vw2: m

@

Hence, v=u — k is obtained from the first equation, and w = 1/(2(u — k)) from the

second equation. Substitution into the third equation yields

Input Display Note Input Display Note
1 Iy A= 1
FIN 1 [ENTER) | B= 12
3B 1 c— 13
[4](©) -3 D= 14
(5| 1 E= 15
s 1® 2 2 0 16
7 ENTER 1 0 17
8 —1 0 18
9 —1 0 19
10 Real, Tmagiary 20




SHARP

PROGRAM NO.

Title EQUATION OF FOURTH DEGREE b 4— A 10
woo_
4 a(u—tk)y "

By rearranging this, an equation of third degree in terms of u may be obtained as
follows:

wW— bkt —4mut+(4km—yp?») =0

Regarding u as one roof of this equation, it is substituted in eq. (1) and supposed as O.
That is, by solving

(34T yt 5=V w) (=7 y+et vV wl=0

or,

N L -
y+uky+(2 21/17——k) 0

E e Ly

x will be determined.

[ Example ]

=2 —8x*+x+2=0

Answer: 2, 1, —1, —1

[ Operation ] CLOAD VA 10V [NTER)

input \ Display Note input Display Note

ol |l |la|laeajw]|o]| =

—
=3




Title

PROGRAM NO.

EQUATION OF FOURTH DEGREE b4 A 10

Memory content

1

Ol oo I~ || aw N

-—t
[—)

-—
-—

=Y
N

-
©«

-—
£

—r
n

Y
o

-—
~—]

—r
o

-—t
[7-]

~N
[--]

~N
—t

~N
N

~N
[

~N
£

~N
on

N <(X|g|<{CiH4|0|D|O|D|O0|Z2(Z|r X /= ITDMMO|O|D>P

~N
(-2

1G:

20:

30:

40

50:

60:

70:

80:

90:
100:
110:
120:
13C:
140;
150:
160:
170:
180:
190:
200:
210:
220:
230:
240
250:
260:
270:
280:
290:
300:
210:
320:
330:
340:
350:
360:
370:
38C:
395:
400:
410:
420
4302
INAIH
450
460:
470

A" INPUT A= ";X,"E= ";G,"C= ";H,"D= "
sI,E= "2

FOR Y=7TO 10

ACY)=ACY) /XNEXT Y
6=G/4:F=G*G

J=bk (FAH=3%F*F-GxI+J)
I=8%FxG=-2%GxH+1
H=(H-6*F) /3

A=3xHxJ-I*I

B==J/3-H*H

C=A=Hk J=2%HkHxH
Y=44%B*BxB+C*C

IF Y>=0G60TO 160

Y=ACS (C/(2%BxJ(-B)))/3
X=2%f(~-B)*SIN (ASN 1-Y)+H
GOTO 180

Y=/Y:A=.5%(Y=C) :B=.5%(~-C-Y)
X=£BS AA(1/3)*SGN A+ABS BA(1/3)*SGN B+H
Y=34%H:A==X-Y

F=/ABS (X~-Y)
B=2*I/F:C=F/2

IF Y>XGOTO 340

K=0

X=C-G:Y=(A-B) /4

IF Y>=0GOTO 300

Y=/ABS Y

BEEP 3:PRINT X,Y

PRINT X,-Y

IF K=1EMD
K=1:B=-B:(==C:60TO 230
BEEP 3:Y=[Y:PRINT C+Y-G,D
PRINT C-Y-G,0

IF K=1END

GOTO 290

B=J(A*A+BxB)
X=fC.5%x(A+B)) /2
Y=J(.5%(B=A))/2

BEEP 3:IF I>=0GOTO 430
PRINT X-G,C-Y

PRINT X-G,Y-C

PRINT =-X-G.C+Y

PRINT =X=-G,-C-Y

END

PRINT X=G,C+Y

PRINT X-G,-C-Y

PRINT =X-G,C-Y

PRINT =-X-G,Y-C

END

684




SHARP

Title APPROXIMATE_ DEFINITE INTEGRAL BY
SIMPSON’S METHOD

PROGRAM NO.
P4 —A—11

[ Formula ]

Compute a definite integral by using Simpson’s rule.

h
s :f’f" fldr =g (yotyen) +4Cyatystees d yp0)
4]

+2(ytut- +Yzl7—2)j

_ ( X2p — %)

. number of divisions
T p: number o ]

h

[ Example ]
y=2"—2x*—x+2

=((x—2)x—1)xt+2

1 13
‘/O'ydx— T

[

Write in the function, as subroutine, after line 500.

How to write in (in the case of example above):
Set to PRO mode (by pressing proper key).

500 Y=((x—2)%x—1)%x+2 [INTER
510 RETURN This ends writing.

Next, change to DEF mode, and execute.

[ Operation ] CLOADVA11Y [INTER

Input Display Note Input Display

Note

SHET] (A X0= 1

()  O[NTER| X2pP= 12

(xzp) 1[NTER| P= 13

(p) 20[NER| ANS. 1083333333 14

wolo|lwulas|lalealw]|ro] —
-y
[3,)




Title APPROXIMATE DEFINITE INTEGRAL BY PROGRAM NO.
! SIMPSON’S METHOD Pd4—A—11

Memory content

1 2

s 10: "A":INPUT “XO= ";D,"X2P= ";E,"P= ";F

x 20: B=(E-D)/2/F

30: A=0:X=D:GOSUB 500
40: A=Y+A:X=X+B:GOSUB 500

50: A=Y*4+A:X=X+B:GOSUB 500
60: A=Y+A:F=F-1

70: IF F<>0GOTO 40

80: C=A*B/3

90: BEEP 3:PRINT "ANS.",C
100: END

(1-] (- -] | (-7} o -9 [C) N
=
)
=3

500: Y=((X=2)*X=1)*X+2
510: RETURN

—r
=

—r
—r

180

—
N

An example containing:

-t
(]

y=((x—2)x—1)x+2

= 3222 —x42

—r
on

—
-z

-t
~d

—
o

—
(-]

N
[—~]

N
—-—

N
N

N
[t

N
-9
R

N
on
e

Ni<|XZ<|C|H4|0|D OV O|Z2Z|rXC|=T|OTMMOOD>

N
<




SHARP

PROGRAM NO.

Title FIRST ORDER DIFFERENTIAL EQUATION P4_A—12

[ Formula ]
This program is to solve a first order differential equation according to Runge-Kutta-Gill
method.
The equationis y' = f(x, y), anda the initial condition is (x¢, yo).
Taking the value of x at intervals of 4,
tn=xotnh (n=1,2, - )
the value of y at x,, namely y . isobtained Sequentia]ly.

The formula to obtain x,,41,y,+1 ffom x,, y, isgiven as follows according to
Runge-Kutta-Gill method.

ko=hf (xn, yn) ri=(12) (k—2q0)

=y, +n @1=go+8r,—(1L/2)k ki=hf(xnth/2,y1)
ro=(1—v1,/2) (ki—q1)

y(2)= y()+7, 2=q1 +87r,—(1—V U2k, ky=hf(xa+h/2, y(2)
re=(1+/1/2) (k:—q2)

y(8= y(2)+ 7, g =q:+8rs— (1412 ks ks=hf (xnt1, 503)

74:( 1/6) (k3—2q3)
ynt1= 38 4+r.  q=gs+37r,— (1 2k,
Thus, y,+; isdetermined from y,.

Here, n=0,1, 2, -«eee
The value of g, is O at start point xo,and g4 istaken asnew gqo thereafter.

* As for the function, refer to the Programming list.

[ Example ]

Equation y’' = —xy is solved, under the initial condition of xo =0, provided yo = 10.

However, suppose # = 0.01, and y is obtained when x =0.01,0.02, - - -.
[ Operation ] CLOADVA2Y

Input Display Note Input Display Note
1 (A X0= 1
2| (x0) 0(ENTER) YO= 12
3| (o) 10[ENER)| H= 13
4| (#) 0.01[ER)| 0.01 9.999500012 14
5 ENTER)| 0.02 9. 9980002 15
§ 0.03 9.995501013 16
7 0.04 9.9920032 17
8 18
9 19
10 20




Title

FIRST ORDER DIFFERENTIAL EQUATION

PROGRAM NO.
Pg—A—12

Memory content

1

1+v12

1—+1/2

Flx,9

@Ol i~ hHh | |

—t
=

—
—

Y
N

—
[

—
o

—
[z

—r
~t

—
o0

—
©w

N
[—)

(]
—t

(]
N

N
L

L d
F

Xo

N
on

Ni<|{X[E|I<|C|HA|0|D|Q|D|(0|2I2|rX|Cc(—T(OTMMT/OT|N>

N
[-2]

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
500:
510:

“A"INPUT "XO= ";X,"Y0= ";Y,"H= ";H

A=1+[.5:B=1-[.5:USING :Q=0
GOsSuUB 500
K=H*F:Y=Y+(K=2%Q) /2
Q=Q+3* ((K=-2%Q) /2)-K/2
X=X+H/2:G05UB 500
K=H*F:Y=Y+B* (K=-Q)
Q=Q+3*% (B*x (K-Q) ) -B*K
GOSuUB 500
K=H*xF:Y=Y+Ax (K~Q)
0=0+3* (A% (K-Q) ) -AxK
X=X+H/2:G0SUB 500
K=HxF:Y=Y+(K=-2%Q) /6
Q=Q+3* ((K-2*Q) /16)~K/2
BEEP 3:PRINT X,Y
GOTO 30

Fs=X*Y

RETURN

306

An example containing y' = —xy (line 500)

Write ', x, and y by using F memory,
X memory, and Y memory, respectively.




SHARP

MULTI-ELEMENT SIMULTANEOUS FIRST ORDER

Title DIFFERENTIAL EQUATIONS

PROGRAM NO.
P4 —-—A—13

[ Formula ]

This program solves multi-element simultaneous first order differential equations by using

Runge-Kutta-Gill method.
An n-th order differential equation is, when it is constituted as follows,

!

=173
yzzyll
Yn— yn—l,

divided into n-element simultaneous first order differential equations.

The multi-element simultaneous first order differential equations

d
J’l f(x P, ,ym)(i:1,2, ...... ,m)

are solved under the initial condition of
=Y¥io (l= 1’2’...’m).
Taking the value of x at intervals of 4, the value of y; at

x =xo provided y,

(n=1,

namely y;, isobtained sequentially.

Xn :xo+ﬂh

Suppose x s written as y, and considered to be an unknown function, we obtain

d.70= 1
dx
Thus,
dy |
__.‘f;(yo,yl, ------ 'ym)(;zoyl'z’ ...... ,m)

issolved. (fy =1)

The formula to determine the value of y; at x = x, + 1, namely, y;, n+ 1, from the
value of y; at x =Xx,, namely, y;, n, is given as follows according to Runge-Kutta-Gill

method.
Input Display Note Input Display Note

1| [sofT) (A] | ORDER= " e | 2 1.040813509
2| (No. of 12 [BNE| INTERVAL = 12 R E :

0 Interval)O,Ql- ? 13

4lixed 0 ? 14

51(n) 1 (ewten}| ? 15

§((2) 1 R} 0 0.01 x display 16

7 ENTER) | 1 1.010100671} y: # 17

8 2 1.020201678 | y, 18

9 0 0.02 19

10 ENTER) | 1 1.0204054 20




SHARP

MULTI-ELEMENT SIMULTANEOUS FIRST ORDER

PROGRAM NO.

Title DIFFERENTIAL EQUATIONS P4—A—13
kio :hfi(xn,yon,yln. """ , Ymn )
rii :(1/2)(}2{0—201'0)
yi) = yintri
qii :Qio+37'i1_(1/2)kio
ki, = hfi(xn“"g s yoll), p{1)) e , yml(1))
riz = (1“1/2)(ki1_qi1)
yild)= y,‘(l)-l- 7iz
giz = qi1+8ri: —(1—V/1/2) ki,
ki, = hfi (yo(z), yl(z). """ » ym(z))
ria = (1+1,/2)(kiz—qiz)
yild= 9,0+ 7,
giz = qiz; +87i3—(1+/12) ki,
kis = hfi(yo(3), J’l(a). """ ’ ym(3))
rig = (1/8)(kiz—2qis)
yi, nt1= yi3+7i,
gis = qiz+87ris— (1L72)ki;
Thus, from y;, n, the values of y;, n+ 1 are determined.
Here, i=0,1,2,---,m.
The value of g;o isall O atstart point xo, and g;4 should be anew g;
thereafter.
Input Display Note Input Display Note
1 1
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20




SHARP

Title MULTI-ELEMENT SIMULTANEOUS FIRST ORDER PROGRAM NO.
DIFFERENTIAL EQUATIONS P4—A—13
[ Exampile ]

Solve yy” —p'? —y? =0.

The initial condition is x = 0. Suppose y =y' =1, y =y, and y, =)', then it follows
that
J’l’ = 32
12
yz’ = _.71;1_ +
(x, m,35)=00,1,1)

xz

—+x
(Solution: y=-e )

Determine at every x = 0.1 at intervals of 4 = 0.01.

[ Operation ] CLOAD Ya13Y [nen

Input Display Note Input Display Note

ol | v |lalae]lw|ro| =
—_
on

—
(=)
~
=2




Title

MULTI-ELEMENT SIMULTANEOUS FIRST ORDER | PROGRAM NO.
DIFFERENTIAL EQUATIONS P4—A—13

Memory content

All Write in the function, as subroutine, after line 900.
B2 The method of writing is the same as in the case of approximate
definite integral by Simpson’s method.
C |3 The comparative table with the memory is specified below.
D |4 In the case of two-element simultaneous equations, use
xo—1 memory
E |5 y1—J memory
F |6 y2—K memory
G|7 y1'—L memory
His ¥,'—M memory
1 |9 q. —I:I memory
J |10 4,—0 memory
K {11 In the case of threé- or four-element simultaneous equations,
shift the memories to be used.
L (12
Three-element equations:
M3 xo—J] memory After Z memory comes A(27)
N |14 yy—J memory memory.
O |15 y,—K memory
P |16 y3—L memory
Qli7 y1—M memory
R |18 y, —N memory
y3 —0 memory
S| q 1—P memory
T |20 q,—Q memory
U g3—R memory
V |22 The PC-1211 can solve up to 40-element simultaneous
W (23 ordinary differential equation of first order.
X |24
Y |25
Z (26




Title

MULTI-ELEMENT SIMULTANEOUS FIRST ORDER
DIFFERENTIAL EQUATIONS

PROGRAM NO.
P4—A—13

Memory content

1

\/

10:

Interval h

203
30:

\/

40:

\/

50:
60:

70:

30
90:

. of elements

100:

110:
500:

W[ |~ || W N

Xo

510:

—
=

1

520:
530:

—
—

Y

540
S50:

—
[d

Y3

Y1 560:

—
(7 )

’ 570:
580:

[y
S

q1 590:

—r
o

600:
610:

—
[=z]

£20:

—
]

630:
640

—
(-4

650:

—
[I-]

660:
670:

N
=

680:

N
—

690:
700:

N
N

710:

N
(7]

720:
730:

~N
L

745

]
on

750:
760:

Ni<| X Z<|Ccldln(nlo|P/0|Z|Z2|r|>x|c|l—(TIO/MmMm|Oo|O0o|w|>

[ d
o0

770:
780:

8001

810:
900:

910:

528

3’1/ = Y2
y: =¥+ n

YA":CLEAR :USING

INPUT "ORDER= ";F,"INTERVAL= ";B

C=F

FOR A=9TQ C+9
INPUT A(A)

NEXT A

GOSUB 500

FOR A=9TO (49
BEEP 3:PRINT A-9,A(A)
NEXT A:GOTO 70

END

GOSUB 900

FOR A=10T0 C+9
GOSuB 800
H=G/2~A(D)
ACAY=ACA) +H

A(D) =A(D) +3%H~-.5%G
NEXT A
I=I+B/2:G0SUB 900
FOR A=10TO C+49
GOSUB 800
H=(G=A(D))*(i~-F.5)
ACA)=A(A) +H

A(D) =A(D) +3xH=- (1~ 5)%G
NEXT A

GOSUB 900

FOR A=10T0 C+9
GOSUB 800
H=(G~A{D))* (1+F.5)
ACA)=A(A) +H
A(D)=A(D)+3%xH=~Gx (1+7.5)
NEXT A

I=I+B/2

GOSUB 200

FOR A=10TO C+9
GOSUB 800
H=(G-2%A(D)) /6
ACA)=A(A) +H
A(D)=A(D) +3%H~G/2
NEXT A:RETURN
D=A+C:G=B*xA(D)
P=D+C:RETURN
L=K:M=LxL/J+J
RETURN

An example containing:

(line 900)




SHARP

Title EIGENVALUE P4 —A-14

[ Formula ]

Set up a characteristic equation according to Danilevski’s method, and solve the equation
by using Hitchcock’s method to determine the eigenvalue.

A matrix is given as A = [a;;] (here, A is an n-element square matrix.)

Deform the matrix, first supposing m =1, m' =m + 1.

Matrix T=[z;], and T~'=[t};] aresetup as follows. --------- €}
When j=m',
[ t4; ——ai": (ixm')
dm'm
C tmlf = !
am'm
t:; = aim
When j# m',

tij =ti; =0 (ix<7)
tij =thj =
Thus, the matrix is deformed from TAT ! into A.
If m'#n, m+1 ischanged to m, and m'+ 1 to m’, thus returning to eq. (1).

If m'=n, the deformation is terminated.

Now, matrix A is deformed as follows, except for the final row:
ai; =0 (ixj+1)
aij =1 (i =j7+1)

From the final row, the coefficient [r;] may be determined as follows.

Input Display Note Input Display Note

1 Al ORDER MW(as)  71fNem)| ?

2{(n) 4[N 9 12{(ax)  21[ENTER)| °

3| (q) 88 [ENTER]| 2 13|(ax)  85([NTER| ?

4| (a,,) —83 [NTER]| 2 14{(a:0 15 [ENTER)|  ?

5 [(a) —21 ? 15{(ag) —18[ENTER)| ?

6|Cau) 76 [ENTER)| ? 16(a)  65[ENTER)| ?

1{(an) —27 [aTER) | 2 17|Ge) —74[aER)| ?

8|(az) 54 [ER)| ? 18((aw)  46(eNTER)| 89. 40408949 0

9 {(azn) 86 [Enter)| ? 19 —49.70138121 0

10| (@) —18 [pten) | 2 20 91.64864585 88.72786289

34— 91.64864585 —88.72786239




SHARP

Title EIGENVALUE

PROGRAM NO.
P4—A-14

ri=—akrn Ck=n—i+1)

As a result, the following equation is obtained as the characteristic equation.

/\"‘Frl/\"*“'" """ +7’71—]A+7’71:0

Thus is obtained a characteristic equation, which is solved by using Hitchcock’e method.

[ Example ]

(Ex. 1) 38 —83 —21 76

—27 54 86 —18
71 21 85 15
—18 65 —T74 46

* The equation cannot be calculated when ¢;; is an imaginary number.

Also, calculation is impossible when a,,,, is0.

The characteristic equation may not always converge.

Especially when the roots are equal roots, there is a possibility of failure in

convergence.

At every repetition, the state of convergence is displayed.

As the displayed figures approaches 0, it is understood that convergence is near at end.

Enables use in the range of 2<n<7.

(Ex. 2)
38 —83 Answer: A, = 94.01042

—27 54 A= —201042

[ Operation ] CLOAD VA 14V [INER)

Input Display Note Input

Display

Note

"

12

13

14

15

16

11

18

ol | wlo|{ao|a|lwirn]| —

18

=3

20




PROGRAM NO.

Title EIGENVALUE PA— A—14
Memory content
A 1 7!
Bi{2|
Cl3] = 10: "A":CLEAR :PAUSE "EIGEN VALUE"
20: INPUT "ORDER ";C
D|4 » 30: FOR G=1T0 C
Elsl 40: FOR H=1TO C
S0: BEEP 1:PAUSE USING "###£#";G;H2INPUT I
F |6 60: GOSUB 600
clil 70: A(K)=I:NEXT H:NEXT G
80: USING :FOR E=1TO C-1
H|8| ; 90: H=E:FOR G=1T0 C
: 100: GOSUB 600
| | 8] Forinput 110: ACL)=A(K) :NEXT G
J (10| v 120: D=E+1:6=D:H=E:G0SUS 600
130: F=A(K):FOR H=ETO C
K 11| Index 140: GOSUB 600
L [12] Index 150z ACK)=A(K)/F:MEXT H
160: FOR A=1TO C
|13 170: IF A=DGOTO 230
N (14 180: G=A:H=E:GOSUB 600
190: F=A(K) :FOR H=ETO C
O |15 200: G=A:GOSUS 600
Plig| | ais 210: J=K:G=D:GOSUE 600
220: A(J)=A(J)=F*A(K) :NEXT H
Q|17 230: NEXT A:FOR A=1TO C
R |18 240: F=0:FOR H=1T0 C
250: G=A:G05UB 600
S (19 260: J=K:G=H:GOSUB 600
T |20 270: F=F+A(J)*A(L) :NEXT H
280: G=A:H=D:G0OSUB 600
U {21 290: A(K)=F:MEXT A:NEXT E
300: FOR A=1TD C
V|2 310: G=A:H=C:G0SUB 600
W (23 320: J=K:G=C-A+1:G05U3 6350
X |24 330: ACL) ==ACJ) tNEXT A
340; G=1:G0SUB 600
Y |25 350: E=1:M=C:G60SUB 500
360: FOR E=1T0 C
Z |26 370+ ACE)=A(L) :F=F+1:L=L+1:HEXT E
330: A=0:3=C
390: IF 2>=CGOTD 450
400: GOSUB 800




Title EIGENVALUE

PROGRAM NO.
P4-A—14

Memory content

1

W [ |~ [ D[ | DN

—y
=

—y
—y

—
N

—
(2]

—y
E -

—y
on

—y
o

—t
~—d

—y
<o

a—y
(1-]

N
(=]

~N
u_—y

N
N

N
[T

~N
-

N
on

Ni<|X|ZE|<|C|HA|0/TO|D|O|2Z2|Z2|r|X|c|(—TOmMMmMO|O|w|>

N
N

410: IF (ABS F>=E-4)+(ABS G>=E~4)<O0LET A=A+
F:B=B+G:PAUSE F,G:G0TO 400

420: GOSUB 900

430: FOR E=1T0 (-2:G05UB 500

440 ACF)=ACI) :NEXT E:C=E:G0TO 380

£50: E=1:G0SUB 500

460: A=A(F):IF C=1BEEP 3:PRINT =-A,0:END

470: E=2:G0SUB 500

480: B=A(F) :GOSUB 900

490: END

500: G=E+13:H=G+7:F=M+H+1

510: I=H+1:RETURHN

600: L=G+15:K=15+CxG+H

610: RETURN

700: GOSUB 500

710: ACIY=A(F) =AxA(H) ~-B*xA(G) :RETURN

800: E=1:G0SUB 500

810: A(G)=0:J=0:K=1:A(H) =1

220 GOSUB 700

830: L=A(I)~A*K~DB¥J 1 E=E+1

840: IF C<OELET J=K:K=L:GOTO 820

250: GOSUB 700

860: H=A(H) :I=A(]I) :D=K&xK=J*x{L~H)

870: F={HxK=-I%J)/D

880: G={IxK-Hx(L=~H))/D

83C: RETURN

900: BEEP 3:A=A/2:B=A%xA-3:IF B=DGOTC ©30

210: E=TABS B:IF O>BPRINT =A,E:PRINT -A,-E:
RETURHM

G20 PRINT E-A,Q:PRINT -A-E,0:RETURN

¢30: PRINT =-A,C0:PRINT -A,Q:RETURN

1057




SHARP

Title n, 2,x,o0

PROGRAM NO.
P4-B—1

[ Formula]

Determine the number of data, total sum, mean value, and standard deviation.

Input of weighted data and deletion of input data are possible.

The standard deviation is computed in the equation below.

B I3 (xi—x)
o= [=""
n—1

[ Example ]

xi 14.1 14.2 | 14.3 14.4 14.5

Si 8 19 23 15 10

[ Operation ]

CLOAD VB1Y

[SheT (A
(1) With weight, 1 [NTER ; without weight, 2 [ENTER]
(2) To cut data, press 'Skf1] and [C] keys.

This operation is valid, however, only when “X=""is on the display.

[SHFT n

z

X

g

Input Display Note Input Display Note

1| [SHFT] [A] |WEIGHT-1 NO WEIGHT-2 11 14.5ENTER)] FI1 =
2 1 [ENTER)| X= 12 10[ENTER]| X =
3 14.1 [ENTER]| FI— 13] ST 75 n
4 8 [ENTER)| X= 14 1072.5 P
5 14.2 [INTER)| F1= 15 ENTeR)) 14.8 %
6 19 [ENTER)| X= 16 ENTER)| 1.1968426938 E— 01 o
7 14.3 (oaten}| FI1= 17
8 23 [NTeR) | X= 18
9 14.4 [t} | FI= 19
10 15 (ewten) | X= 20




PROGRAM

NO.

Title n, %, o P4—B-—1
Memory content

Al1l
B2

10: "A":N=0:T=0:5=0:A=0
C|3 20: INPUT “WEIGHT—1 NO WEIGHT-2",A
D12 30: INPUT "X=";X

40: IF A=1G0TO 120
Els 50: F=1

60: N=N+F
F|6] rfi 70: T=T+FxX
G|7 80: S=S+F*X«)

90: GOTO 30
His 100: "C":PAUSE "CUT"
119 110: F=-F:GOTO 60

120: INPUT "FI=";F
J (10 130: GOTO 60
K11 140: "B":X=T/l

150 S=J(S=N*X*xX) /(N-1))
L |12 160: PRINT N:PRINT T:PRINT X:PRINT S
M |13 203
N(14 n
O (15
P16
Q|17
R |18
S 19 Zxif
T (20 Zxi
Ui
V|22
Wi23
X284 xi %
Y |25
Z |26




SHARP

POISSON DISTRIBUTION AND BINOMIAL

Title DISTRIBUTION

PROGRAM NO.
P4 —-B—2

[ Formula ]

In Poisson distribution and binomial distribution, determine probability at x and cumulative

probability from 0 to x.
o Poisson distribution

e~ mm*

P(X=x)= L(p):i) P(X=i)
1=0

x!

o Binomial distribution

P(X:x) = an‘Dx( l—p)"_"

L(p) =i)0p(x:i )
Z

[ Example ]
Poisson distribution «-eseeeeee m=38, x=5
Binomial distribution ---------- n=100, p=002, xr=2
[ Operation ]
CLOAD VB2V @i
(YJRREEE Poisson distribution
--------- Binomial distribution
Input Display Note input Display Note
1 (A) M,X? 1:i)ﬁilsstsr(i)tr)‘ution 11 N,P,X? }?iii%?rrinlflﬁion
2 3 ? 12 100 ?
3 5 [ENTeR) | M= 3 13 0.02 [ENTER) | 2
4 X= 5 14 2 (ENTER) | N= 100
5 P= 1.00818 E— 01 | Probability 115 P= 0.02
6 L(P)= 9.16082 E- 01]“umylative [ X= 2
1 17 P= 2.73413 E—01 | Probability
8 18 L(P)= 6.76685 E—01|Cumplative
9 19
10 20




Title

POISSON DISTRIBUTION AND BINOMIAL PROGRAM NO.

DISTRIBUTION

P4—B-—2

Memory content

1

p -+ binomial

Wl |~ Dy =W N

—h
]

b
-

-—
N

L(P

-
[

-—
o

-
[z

p -+ poisson

—h
-~

—-—
o0

—-—
LD

~N
(=]

~
—

~
~N

N
[

~N
S

N
[24)

N|i<|XZE|<|C|H4{0»(DO|TV|O|Z|T|r|X|C|(=(T|O|MMOO| T >
=

N
(2]

10:

20:
20:

IASH

60:
70:
80:
90:
100:
110:
120:
130:

TATIINPUT "M,X 2"/MAX
PAUSE "M=",M

PAUSE "X=",X

L=EXP (-M) :P=L

: IF X=0GCT0 %90

FOR A=1T0 X

P=MxP/A:L=U+P

NEXT A

PRINT "pP=",P

PRINT "L(P)=",L

END

"B":INPUT "N,P,X ?2",N,P,X

PAUSE "N=",N:PAUSE "P=",P:PAUSE "X=",X:
B=(1-P)AN:L=8B

140: IF X=DGOTC 190
150: FOR A=1TO X
160: B=(N=-A+1)*xP*B/ (Ax(1~P))
170: L=L+E
180: NEXT A
190: PRINT "P=",B
200: PRINT "L(P)=",L
210: END
269




SHARP

PROGRAM NO.

Title NORMAL DISTRIBUTION AND PERCENTILE P4—B_3

[ Formula ]

Determine the normat distribution function ¢(x) and inverse function thereof (percentile)
according to Hasting’s best approximate equation.

o ¢(x)
Suppose, g () =/ _ drdx

2

1 _x
b= o €2

1
1+px

t =

we obtain,

¢ (I) = l"‘¢[ (C1t+C2 t2+C3 t3+C4 t4+C5 ts)

P = 0.2316419 c;= 0. 31938153
c;= — 0. 356563782 cs= 1. 78147987
c,=— 1. 8212556978 cs= 1. 330274429

o Percentile
xr=+/1nQ"" Q

cotcixtcox?
14+d, x+dox2+dsx® te

tg =xr—

co= 2. 516517 d,= 1. 432788
c;= 0. 802853 d.= 0. 189269
c;=0.010328 d;= 0. 00138

[ Example ] B(x) reeeees x =2; percentile -.eeeeel Q=0.05

[ Operation ] CLOAD VB3

Input Display Note Input Display Note
1 2 A | P 9.77249 E- 01 | ¢(x) 1"
2 12
3 13
410.05 TQ 1.645361125 tq 14
5 15
§ 16}
7 17
8 18
9 19
10 20




Title

NORMAL DISTRIBUTION AND PERCENTILE

PROGRAM NO.
P4—B-—3

Memory content

1

W | o |~ ||| ] Ww N

—-—
(=]

—
—

—
N

—
(]

-y
L)

—
n

-—
o0
-2

—
~3

Ta

—
o

—
(1=

N
=

N
—

N
N

N
[X)

N
o

N
on

working area

Ni<|IX ZEl<(Cc/lHd||DIO|D|O|Z2E|(rX|C|l—IMMOoOO T >

N
o

Input area

10: "A":AREAD Z

20:
30:
40
50:
60:

Y=1/(1+.2316419%2)
A=.31938153:B=-.356563782
€=1.78147937:D=1.330274429
E=-1.821255978

F=C+Y* (D*Y+E) :P=1-EXP (=.5%Z%2) /V(2* )%

Y* (A+Y* (B+Y*F))

70:
80:
90:
100:
110:
120:
130:
140
150:
319

BEEP 2:PRINT "P",P

END

"B'":AREAD Z

Y=ILN (1/2/D)
A=2.515517:B=.802853:C=.010328
D=1.432788:E=.189269:F=.00138
Q=Y=(A+Y* (B+CxY) )/ (1+Y* (D+Y* (E+F*Y)))
BEEP 2:PRINT "TQ".,Q

END




SHARP

Titl ESTIMATION OF INTERVAL OF POPULATION PROGRAM NO.
Iie MEAN AND POPULATION VARIANCE P4—-B—4
[ Formula ]

Estimate a population mean or a population variance. (Both population mean and population
variance should be unknown normal population.)

o Estimation of population mean o Estimation of population variance
Supposing the confidence Supposing the confidence
coefficient to be «, ta to satisfy coefficient to be @, x;, x, to satisfy
the following equation is found: the following equation is found:
X_
P (—ta<\/—7./—’;< ta) =a P (1< Sex/*<XE) = a
Then, the intended interval is Then, the intended interval is
_ Sxx _ Sax
X+/V/n ta ¢ X
ta plots t-table of n—1 degree of xi,x2 plot x2-table of n—1 degree of
freedom. freedom.
[ Example | n=5, z=12.28 )
12.3 12.4 12.1 12.4 12.2 s=1. 303840481 E~01

From the data above, the population mean is estimated at & = 0.95.
28.0 2.7 210 217 25,7 217 (nIII )

28.3 21.8 264 2.5 2.1 ¢=7.965838939 E - 01

From the data above, the population variance is estimated at a = 0.98.

[ Operation ]
CLOAD VB4V

A e Estimation of population mean, processed data

B] - Estimation of population mean, unprocessed data

X) - Estimation of population variance, processed data

[SHFT) [Z) - Estimation of population variance, unprocessed data

Input Display Note Input Display Note

1| (1) (A] |N,X,S,T 2 1) [sHrT) ?
2 5 ? No. of pieces||12 12.8 2 E 2
3| 12.28 ? Mean 13 12.4 orm| 2 £8 &
4 {0.1303840481 ENTER] | ? Sta%de%’igtion 14 12.1 (ewtew) | ? Egg
5 2.78 LOWER  12.11789954 |Lower limit |15 12.4 (Eten) | 2 gg:
6 INTER) | CENTER  12.28 Median 18 12.2 ? §§
1 UPPER 12.44210046 | Upper limit ||17 ENTER) | T=
8 18 2.78 LOWER 12.11789954 |Lower limit
9 19 CENTER 12.28 Median
10 20 INTER]| UPPER  12.44210046 | Upper limit




SHARP

ESTIMATION OF INTERVAL OF POPULATION

PROGRAM NO.

Title  GEAN AND POPULATION VARIANCE P4-B—4

Input Display Note Input Display Note

1| o1 X |[N,S,A,B? " Z S

2 11 ? 12 28 =52

3| 7965838939 [ENTER|| 2 13 : §§ )

4 2.558 (ENTER)| ? 14{Repeat thereafter| : %é gé

5| 23.209 [ENTER | LOWER  2.73405 E-0 Lower limit {15 AB? E 53 é

b CENTER  6.34545 E-01 Middle 16|  2.558 ?

7 UPPER 2480632575 |Upper limit [{17| 23.209 LOWER  273405E-01| Lower limit

) 18 CENTER  0.634545673| Middle

9 19 UPPER 2.480632029] Upper limit

1 20




Title

ESTIMATION OF INTERVAL OF POPULATION PROGRAM NO.
MEAN AND POPULATION VARIANCE P4-B—4

Memory content

x5

x

Sta/\/n_l N 02

O ||~ en | b N -

—h
o

—
—

—h
N

—
(2]

—
on

—h
o

—h
~—d

—
<o

—
<

Sux

~N
=

2xi

~N
—h

~N
N

~N
(2]

~N
L

~N
o

~N
o

Ni<|XZ|<|C(H4|0|(DO|DO|2Z22|rxc—-IT|OMMMOOT >

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
500:
510:
520:
530:
540:

"AY s INPUT "NoXrsSoT 2",NoXsSoT
E=S/[N:60TO 60

"B":6G0SUB 500

INPUT "T="’T
E=J(S/N/(N=-1))

E=E*T

PRINT “LOWER"”, X—E

PRINT “CENTER",X

PRINT “UPPER”, X+E

END

“X'":INPUT "N,S,A,B ?2",N,E,A,B
E=ExE:S=Ex(N-1):G0TO 160
"Z'":60Sue 500

INPUT "A,B ?",A,B
E=S/(N-1)

PRINT “LOWER",S/B

PRINT “CENTER", E

PRINT “UPPER", S/A

END

N=0:T=0:5=C

INPUT X:G60TO 530
X=T/MN:5=S=-NxX*X:RETURN
N=N+1:T=T+X

S=S+XxX:G0T0 51C

343




SHARP

PROGRAM NO.

Title TEST OF MEAN AND VARIANCE P4-B_5

[ Formula ]

Test a hypothesis about mean or a hypothesis about variance.
(Both population mean and population variance should be unknown normal population.)

The mean conforms to t-distribution of ¢ = n—1, while the variance conforms to x2-
distribution of ¢ =n—1. Therefore, these values are printed out respectively.

[ Example ]
1790 1780 1800 1800 1800 n =10
1810 1790 1780 1810 1790 x=179%

¢ = 10.8012345
From the samples above, is it permissible to judge the population means as 1300?

0.41 0.39 0.44 0.64 0.42 0.59 n=12

I

0.49 0.44 0.64 0.42 0.60 0.38 ¢ = 1. 001665281 E—- 01

From the data above, test g2 = 0.04.

[ Operation ]
CLOAD Vg5V
(A] -eeee Test of mean, processed data
------ Test of mean, unprocessed data
(X] .- Test of variance, processed data
@ - Test of variance, unprocessed data

Input Display Note Input Display Note
1 A |M,N,X,S? 1 M = D
1 1800 ? P 12 1800 ? §§
3 10 ? n 13 1790 (ENTER) By
4 1795 ? x 14 ; SE 'i
5110.8012345(ENTER] v 15/Repeat thereafter :8)4:; §
B —1.463850109 t 16 ENTER —1.46385011 t
7 9 ¢ 1 9 ¢
8 18
3 19
10 20




SHARP

. PROGRAM NO.

Title TEST OF MEAN AND VARIANCE P4—B—5
input Display Note Input Display Note

1 X [wM,N,s? 1 @ M= g

2| 0 04 e 2 7 12| 0.04 oe| 7 ‘g,

3 12 ? n 13 0. 41 ? 2‘5

4 |0.1001665281 {ENTER,| 2.759166673 o, X 14 : : 29

5 @ 11 ¢ 15| Repeat therafter E g? 5

6 16 2.759166678 x2

1 th] ENTER 11 ¢

8 18

9 19

10 20




Title

TEST OF MEAN AND VARIANCE

PROGRAM NO.
P4—-B—5

Memory content

All
B|2
C|3
D12 20: E=S//N:GOTO SO
E|5 e 40: E=/CS/N/(N-1))
F |6
G|17 70: S=ExEx(N=-1) :GOTO 90
H|8 90: PRINT S/F
Il 100: PRINT N-1
110: END
J |10 SO0: N=0:T=0:5=0
K11 510: INPUT X:GOTO 530
L {12 530: N=N+1:T=T+X
S40: S=S+XxX:GOTO 510
M 13 550: END
N |14 247
O |15
P16
Qi
R 18]
s 19} Szz
T |20
Uit
V (22
W |23
X |24 x
Y |25
Z |26

50: PRINT (X-M)/E:60T0 100
60: "X":INPUT "M,N,S ?2",M,N,E

520: X=T/N:S=S-N+XxX:RETURN

10: "A":INPUT "M,N,X,S 2",M/NsX/S

30: "B":INPUT "M=";M:60SUB 500

80: "Z":INPUT "M=";M:GOSUB 500




SHARP

Title TEST OF DIFFERENCE IN MEANS, RATIO OF PROGRAM NO.
VARIANCES P4—-B—6
[ Formula]

e Test of difference in means
Test the hypothesis that the means of two normal populations, of which variances are
known to be equal to each other but values are not known, are equal to each other.
The equation

t = ;1_ ;2 \/Hlnz(n1+n2*2)
/Sxxﬁ‘ Sxxz m + ny

conforms to t-distribution of ¢ =n; +n, — 2.

e Test of ratio of variances
Test whether the variances of two populations are equal to each other or not.

F=V,/V, conforms to F-distribution of
¢ =ny — 1,
¢, =ny; — 1.
However, when V; <V, exchange 1 and 2.
[ Example ]

e Test of difference in means
m=8, x, = 2075

1 23 16 21 22 23 20 19 22 01= 2. 375469878 E— 01

2 2.8 25 20 21 22 21 =6, x,=2.2
s,= 1.788854382 E— 01

Carry out t-test by using the data above.

e Test of ratio of variances
1.375 1.407 1.068 1.752 1.201 n,= 10, ¢, = 8.261141757 E— 01
1.042 1.223 1.633 1.773 0.779 (nzz 8. g, = 8.564527359 E_m)
1.033 1.217 1.615 0.673
1.252  0.984 1.693 0.840

Carry out F-test by using the data above.

Input Display Note Input Display Note
1| (s [A) | NI,N2,X1,X2,51,52 2 1) (s (B .
2 8 ([ENTER) | 2 12 2.3 £%
3 6 [NTER | 2 13 B ER
s 2omEm| e 14 % 5;3
5 2.2 [NTER) | 15 P <3 E
6 |.2375469878 [ENTER! | 16 —1.076244005 12 t, ¢
7 1788850382 (ENTER | —1.076244005 12 t, ¢ 17
8 18
9 19
10 20




SHARP

Title

TEST OF DIFFERENCE IN MEANS, RATIO OF

PROGRAM NO.

VARIANCES Pi-B-6
[ Operation ]
CLOAD VB6Y [NTER
SHFT) [A) oo Test of difference in means, processed data
(SKFT] (B - Test of difference in means, unprocessed data
X e Test of ratio of variances, processed data
SHFT) (Z) e Test of ratio of variances, unprocessed data
Input Display Note Input Display Note
1 (X] | NI, N2 S1, 822 1| B 2 | R
2 10 [ENTER) | 2 1l 1375 @R EpEE
3 8 [ENtenl | 2 13 : LY
4| 3261141757 ? 14[Repeat thereafter, < 58
5| 3564527859 [ENTER| 1.194715643| F 15 (ENTER 1.194715649| F
6 7. 9. ¢, B2 16 ENTER 7. 9. é1, 42
1 117
8 18
] 19
10 20




Title

TEST OF DIFFERENCE IN MEANS, RATIO OF PROGRAM NO.

VARIANCES

P4—-B—6

Memory content

1

Dl |~ W | W N

—
[~}

—
—

—
[

N+ N,

“—
[ d

N1 » Nl

—
o+

N, , N

—
n

—
o

-
—~d

-
(-]

2 2
N, Sf , of

-
(1=

2. 2
N, 8¢, df

N
[~}

Fxi , Fxi

N
b

N
N

N
[

~N
L

N
en

NI<[X E|I<{C[H|0n|DO|D|0O|Z2|Z2|r|(xX|Cc|—|T(OTMMMOTO TP

N
o

10:

20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
500:
510:
520:
530:
540:

UAM INPUT "N1,N2,X1,X2,51,52 2?2",MsN,Y,X

+R,S

R=R*Rx (M-1)

S=S*xSx(N-1) :GOTO 60

*B":G0SUB 500
M=N:R=S:Y=X:G0SUB 500

L=M+N

T=(Y=X) % [(MkNx (L=2) /(Lx (R+S)))
PRINT T,L-2

END

"X": INPUT "N1,N2,S1,52 ?",M,N/R,S
R=R*R:S=5%S:GOTO 150

*2":GOSUB 500

M=N:R=S:G0SUB 500

R=R/ (M=1) :S=S/(N-1)

IF SO>RLET Z=M:M=N:N=Z:Z=S:5=R:R=1
PRINT R/S:PRINT M-1,N-1

END

=0:T=0:5=0

INPUT X:G0TO 530
X=T/N:S=S~NkX*X:RETURN
N=N+1:T=T+X

S=S+X*X:G0TO S10

379




SHARP

Title

REJECTION TEST, TEST OF CORRELATION
COEFFICIENT, TEST OF GOODNESS OF FIT

PROGRAM NO.
P4 —B—7

[ Formula ]

¢ Rejection test

If the data contains one sample which is extremely large (or small) as
compared with the others, it is judged whether such samle can be ignored

or not.
Iftthe value of t is larger than the values shown in the table below, it may
be ignored.
Ni 1t % 5 % | N| 1 % 5% |N| 1 % 5 %
3 1.414 1.412 | 11 2.606 2.343 |19 | 2.932 2.600
4 1.723 1.689 12| 2.663 2.387 (20 | 2.959 2.623
5 1.955 1. 869 13| 2.714 2.426 | 21 2.984 2.644
6 2. 130 1.996 14| 2.759 2. 461 22 | 3.008 2. 664
7 2. 265 2.093 15| 2.800 2.493 |23 | 3.030 2. 683
8 2.374 2.172 16 | 2.837 2.523 |24 | 3.051 2.701
9 2.464 2.237 17 2.871 2. 5561 25 | 8.071 2.717
10 2.540 2.294 || 18| 2.903 2.577
e Test of correlation coefficient
Test a hypothesis, r= 0.
Use t-distribution of ¢ =n — 2.
e Test of goodness of fit
Test the goodness of fit of a distribution.
When the measured frequencies are ny, n,, = , Nk,
and the expected frequencies are m;, m,, - , Mk,
=2 (n,—:nrni will conform to x?2-distribution of ¢ =k — 1.
1]
Input Display Note Input Display Note
1 A | 2 ' 1 © | no
2 118 ? 12 100 ENER)| R—
3 120 (ENTER)| 13 0.36 INTER]| N= 100
1 124 [ENER)| 2 14 R= .36
5 125 (ENTER)| 15 INTER| | T= 3.819936094
3 126 ? 16 DF = 98
7 127 [@NfEm)| 2 17 X | N=
B 140 ? 18 16 [ENTER)| M=
9 S B | ? 19 10 [ENTER)| N=
10 140 140 2177001682}« —— |20 8[ENTER| M=
? ‘—'J_ 53—




SHARP

Title REJECTION TEST, TEST OF CORRELATION PROE'RAM NO.
COEFFICIENT, TEST OF GOODNESS OF FIT P4—B—7
[ Example ]
(1) The following data contains an extremely large number, 140,
Test to see whether it can be ignored or not.

118 120 124 125
126 127 140

(2) Given n=100 and r=0.36. Test for correlation.

(3) Records of accidents are classified into days of the week, and the following results

were obtained.
Monday, 16
Friday, 14

Tuesday, 8 Wednesday, 12 Thursday, 11

Saturday, 9

Is it possible to assume that 10 cases of accident occur evenly on every day of the week?

[ Operation ]
CLOAD VB7V

SHFT] [A]  woeeeee Data input of rejection test

SHET) (B] oo Rejection test

(SHFT) [C] -eoeeee- Test of correlation coefficient

(SHFT) (X]  ooeovee Data.input of test of goodness of fit

SHFT) (Z] oo Test of goodness of fit

Input Display Note input Display Note

1 10 N= 11 (ENTER) | DF = 5
2 12 M= 12
3 10 [ENTER) | W= 13
4 1 M= 14
5 10 [ENTER] | N= 15
§ 14 M= 16
7 10 N= 17
8 9 M= 18
9 10 (owtew) | N= 19
10| [ (2 | CHI SQUARE= 6.2 20




Title

REJECTION TEST, TEST OF CORRELATION
COEFFICIENT, TEST OF GOODNESS OF FIT

PROGRAM NO.
P4-B-T7

Memory content

1

70: INPUT X:PRINT X,ABS ((X-T)/S):G0T0 70

A

B|2

Cli3

D4 10: "A":N=0:5=0:T=0:PAUSE "DATA"
20: INPUT X

E|5 30: N=N+1:T=T+X
40: S=S+X*xX:GOTO 20

F |8 50: "B":T=T/N

Gl7 60: S=/C(S/N-T*T)

His 80: "C":INPUT "N=";N:INPUT "R=";R

I lal 90: PRINT "N=",N:PRINT "R=",R
100: PRINT “T=",R%[((N=2)/(1-R*R))

J |10 110: PRINT "DF=",N-2

K 120: END
130: "X"1=0:T=0:PAUSE “DATA"

L |12 140: INPUT "N=";N:INPUT "M=';M

M3l = 150: X=N-M:I=I+1
160: T=T+X*X/M

N 14 .7 170: GOTO 140

ol 180: "Z*:PRINT "CHI SQUARE=",T
190: PRINT "DF=",I-1

P |16 200: END

Ri{18 -

S 19 Zxi2

TI20] =2xi, &

U (21

V22

W23

Xi24| =«

Y |25

Z |26




SHARP

Titl 2x 2 CONTINGENCY TABLE, 2xn CONTINGENCY | PROGRAM NO.
Itie TABLE P4—B—8"
[ Formula ]
In 2 x 2 contingency table, or 2 x n contingency table, determine the value of x2.
Also, in 2 x 2 contingency table, perform Yates’ correction.
[ Example ]
B; B; 1 2 8 4 5 6 7
Ay | 286 178 | [Seod | 157 190 256 430 362 229 486
Defectivi
A | & 2| Do 13 25 19 5 & 16 27
[ Operation ]
CLOAD VBgVv
[A] e 2 x 2 contingency table
SHET) (B) «eeeeee 2 x n contingency table, data input
SHFT) [C] oo 2 x n contingency table, x2 value
input Display Note Input Display Note
1| (1] [A) |2%2 CONTINGENCY TABLE 1 [B) 2N CONTINGENCY TABLE
2 ENTER) | AIBI= 12 A=
3 286 (ENTER| | A1B2= 13 157 ENTER] B=
4 178 A2B1= 14 18(E0TER)| A=
5 64 A2B2= 15 HE :
5 22 (@NiE) | 5.121898501 4588981467 x°, 1% |18 © | 1531961442 6| x°. ¢
7 17
8 18
9 19
10 20




Title

2x 2 CONTINGENCY TABLE, 2xn CONTINGENCY

TABLE

Memory content

1

a, aig

b, bi

¢, Ta

d, Ts

e, Fai2/T;

f

g

h

WO | |~ Do =W N

-—
[—)

—
—

—
N

-t
e

—-—
L)

-
o

-
N

—
e

—
[--d

-
-

L]
[—J

~N
-

~N
N

~N
(7]

~N
o

~N
[24)

N|i<(X|Z2|<|C|-H|n|J(D|D(0|Z22]|rX|c|—|IT|(d|MMOO|T|>

~N
o

10:
20:
30:
40:
50:
60:
70:
. 80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:

"AY :PRINT "2%x2 CONTINGENCY TABLE"”
INPUT "A1B1=";A

INPUT "A1B2=";B

INPUT "A2B1=";C

INPUT "A2B2=";D

E=A+C

F=B+D

G=A+B:H=C+D

N=E+F

I=ABS (AxD~Bx(C)

J=I-N/2

K=N/ (EXxFxGxH)

PRINT IxIxK,JxJxK

END

“B":PRINT “2%N CONTINGENCY TABLE"
N=0:C=0:0=0:E=0

INPUT "A=";A:INPUT "B=";B
C=C+A:D=D+B

E=E+AxA/ (A+B)

N=N+1:G0TO 170

UC":T=C+D

PRINT TxTx(E~C*C/T)/(CxD) ,N-1
END

334

PROGRAM NO.
P4—-B-8




SHARP

PROGRAM NO.

(d.f) =(m-1)%k(n-1)

[ Example ]

(m=8,n=4)
23 40 16 2| 81

Title m xn CONTINGENCY TABLE P4-pg
[ Formula]

In an m x n contingency table _ _

as shown on the right, calculate T~ Lo 7o n |&t
the value of x?2. o P— ) an | R
Xzzf i (E;_;E'”at]) : :

=1 5=1 iy i ai, aij - ain | Ri

RikC; : :

where, Eij = ’ENL : :

| gy amj - @mm| Rom

Degree of freedom Total | ¢ ...... Cj = Cn|N

(NOTE 1) Calculation is possible only in

contingency table where m+n < 16.
When m+ n> 16, ERROR message is

1 75 107 14207 displayed, which can be cleared by
1 31 60  10(102 [ENTER] button.
35 146 183 26 (890 (NOTE 2) The input order of a;; is:
@1, Ayy, Ayz, e Ay, Aoy, e
ammflsamm
[ Operation ]
CLOAD VBgV
Input Display Note Input Display Note
1 Al [M= 11 : :
2 3ER| N = 12 10 ENTER) | DF= 6.
3 4[| R(D = 13 oeR | CHI SQ=69.38932827
4 81 ([ | , 14
5 : : 15
§ 102 (iR | C()) = 16
7 35 [ENTER] | 17
8 : : 18
9 26 (INTER) | LA(T,)) = 19
10 23 [even)| 20




Title m xn CONTINGENCY TABLE ?ﬁf;fﬁ e

Memory content

Al ; control
Bl|2| =»
clil 10: "A":D=0:INPUT "M=";C:INPUT "N=";B
b4 20: IF B+C>16PRINT "ERROR":GOTO 10
N 30: FOR A=11T0 C+10
E|5 7 control 40: INPUT "R(I)=";A(A)
50: D=D+A(A)
Fi6] ai 60: NEXT A
G|17 E;; 70: FOR A=2T0O B+1
§0: E=28-A
Hig8| » 90: INPUT "C(J)=";ACE) :A(E)=A(E) /D
] | 9] Memory No. having Cn 100: NEXT A
110: H=0:1=26-B
J (10 120: FOR A=11TO C+10
Kl =, 130: E=26
140: INPUT "L;ACI,J)=";F
L 12} R, 150: G=A(EY*A(A) :F=F=G:H=F*F/G+H:E=E~1
M(13 160: IF E<>IGOTO 140
170: NEXT A
N (14 180: PRINT "D.F.=",(B-1)*(C-1)
ol 190: PRINT "CHI SQ=";H
R 200: END
Pl : 290
Q|17
R |18
S {19 Ca
T |20
U2t
V|22
W23
X 24 C;
Y |25 C,
Z 28 C,




SHARP

PROGRAM NO.
P4—- B—10

Title CORRECTION MOVING AVERAGE

[ Formula ]
Determine the correction moving average.
Data: X;, X;, X;, = , X, e

1: when n is an odd number

=3 Xi/n

=1

f Xi/n

i=

2: when n is an even number

%= (5 +"—+‘+_2 Xi)/n
*(-* X;szLZ Xi)/n
i=3

In the event of regression analysis, when the moving average is taken by adjusting to the
period, if any, effects of minor period fluctuations may be canceled. (n < 21)

[ Example ]

Correction moving average of 4 terms

Data: ... 56, 79, 0, 97, 20, 23,
99, 68, 34, 93, 31
[ Operation ]
CLOAD VB10V
Input Display Note Input Display Note
1] [SF1l (A] | HOW MANY TERMS? 1 99 (ENTER 99. 47.375
2 4 [ENTER) | x— 12 oNTeR) | x-
3 56 [ENTER) | = 13 68 ENTER 68. 56.125
4 79 [ENTER) | X= 14 ENTER) | %=
5 0 [ENTER) | X= 15 34 (ENTER 34. 54.95
6 97 [INTER) | X= 16 INTER) | X=
Tnput value,
1 20 (ENTER 2. 53.5 input value, 17 93 [ENTER 93. 64.75
8 ENTER) | X= 18 INER) | X=
9 23 [ENTER) 23. 42 19 31 31. 65.
10 ENTER) | X= 20




Title CORRECTION MOVING AVERAGE

PROGRAM NO.
P4-B—-10

Memory content.

WD | W |~ W N -
|72}
5

Data area

—t
[—]

Y
—

-
N

-
€

-—
(24

-—
-

-—
~—t

-—
[--J

—t
-]

N
=

~N
-

(s d
N

~N
€A

[
5

»~
&5

Ni<|xX|lE<ClH|0O|D|O|D|O|ZE|r|X|C|(=|T(DM(MO(O || >
=

[ d
o

10:

“A" s INPUT “HOW MANY TERMS ?”,A

20: E=0

30:

40:

50:

60:

70:

80:

9Q:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:
240:
500:
510:

IF A<> INT (.5%xA)*2GOTO 130
FOR C=6TO A+5

GOSUB 500 '

NEXT C

FOR C=6TO A+5

INPUT "X=";D

E=D+E:PRINT D, (E~-,5*x(D+A(C)))/A
E=E-A(C) :ACC)=D

NEXT C

GOTO 70

FOR C=6TO A+&

GOSUB 500

NEXT C

B=A+5:INPUT “X=";A(B) :B=A~1
E=E+A(B+6)

PRINT A(B+6),E/A

FOR C=6T0 B+6

INPUT "X=";D
E=E~-A(C)+D:ACC) =D

PRINT D,E/A:NEXT C

GOTO 190

END

INPUT "X=";D
E=D+E:A(C)=D:RETURN

314




SHARP

PROGRAM NO.

Title RANDOM NUMBERS P4— B

[ Formula]

Generate random numbers according to the congruence method.

23xn
10841

xnt1 = 28xyn—int ( ) X(10%+1)

Xxo is an arbitrary 8-digits integer.

[ Example ]

Clear all memories, and generate ten random numbers at the initial value = 0.

[ Operation ]
CLOAD VB11V [Nen

(Note) Make sure the memory X is loaded with no character. If the memory is loaded with
character, an error will occur.

Input Display Note Input Display Note
1| [sif1] [A] | INITIAL VALUE = 11 9 13784962
2 0 [ENTER) | NUMBER = 12 10, 17038023
3 10 [ENTER) | ¢ 10100381 13
4 2 32308761 14
5 3 43101496 15
6 ENTER) | 4 91334399 16
7 5 691156 17
] 6 15896588 18
9 (ENTER}| 7 65621521 19
10 enten) | 8 9294968 20

_,62__




Title

RANDOM NUMBERS

PROGRAM NO.
P4 -B—11

Memory content

1

.

28«

108+1

@ | oo ([~ ||| N

—-—
[—)

-—
-

—-—
N

-—
()

—
F-9

-—
on

-—
o

—
b |

-
oo

-—
<

N
[—J

N
-—t

N
N

N
(%)

N
+m

~N
o

Ni<IX|gE| <|C/H|0|JO DO |ZS|rxX|c/l—ITdTMMOO|O|>

N
o

10: "A":INPUT "INITIAL VALUE =':z
20: INPUT "NUMBER=';N
50 X=ABS (439147+%+7)
40: E=E3+1
50: FOR A=1T0 N
60: B=23%X
70: X=B~INT (B/E)*E
50: BEEP Z:PRINT A,X
90: NEXT A
100: END
121




SHARP

Title LINEAR REGRESSION (y =ax +b)

SUM OF PRODUCTS, CORRELATION COEFFICIENT,

PROGRAM NO.
P4-B—12

[ Formula]

Determine the covariance between two related variables, correlation coefficient, and linear

regression coefficient, and estimate on the basis thereof,

Six =0 xi’—n%?

Sxy :inyiﬁni}
» Syy =X yi’—n3?

C =Ssy/n

r =S5/ Sy

a :Sry/Srr

covariance

b =3 —ax

correlation coefficient

} regression coefficient (y = ax + b)

[ Example ]
x |69 |76 |76 |90 |81 |65 64|69
yil12 | 10| 9 5 6 15| 14| 12
[ Operation ]
CLOAD VRigV
SHET) [A) woeoes Data input
@ ....... Result
Input Display Note Input Display Note
1 (s (A | x,Y 1 NTER) | C —3.060714286
2 / g 12 ENTER) | A ~3.942042318
3 \ E 13 Ben | B 39.4475621
[5]
4 ) g 14 e | R —9.69396 E~01
5 7 _ 15 [ENTER) | ESTIMATION
§| SHFT, (B MEAN 16) >R | X=
7 [ENTER) | 7.375 10.875 17 LONTER] | 10 0.02713892
8 VARIANCE 18] ——
9 ENTER) | 7.76428 E—01 12.83928571 19
10 ENTER | SXY —21425 | 20




Title SUM OF PRODUCTS, CORRELATION COEFFICIENT,
LINEAR REGRESSION (y =ax + b}

PROGRAM NO.
P4—-B-—-12

Memory content

1 4

b

WO | OO [~ | | | ] | N

2xi

—
[—]

Xy

—
—-—

Zxit

-—
N

Zxiyi

—
(2]

2_}'1'2

-
o

—-—
o

-—
]

—-—
oo

—-—
[7-]

[
=

N
-—

NN
N

NN
[

N
L

Xi

N
o

yi

Ni<|X|gE|l<|jCc|lHl|DD|O(O|Z|I2B|r|x|c|—[T|O|mIm|o|lOoim|>
ry
=

~N
o

10: "A":PAUSE "DATA"
20: FOR A=9TU 14
30: ACAY=0
LO: MEXT A
S0: INPUT "X,Y",X,Y
60: I=I+X
70: J=J+Y
30: K=K+X*X
90: L=L+XxY
100: M=iH+YxY
110: N=N+1
120: GOTO 50
130: "B":I=I/N:J=J/N
1407 K=K-NxIxI:L=L-N¥xIxJ
150: M=M=-NxJ*J
160: PRINT “MEAN"
165: PRINT I,J
170: PRINT “VARIANCE”
175: PRINT K/(N=1),M/(N=-1)
180: PRINT *SXY",L
190: PRIMT “C",L/(N-1)
200: A=L/K:B=J=AxI
210: PRINT "A",A:PRINT "g",B
220: PRINT "R“'L[f(K*M)
230: PRINT “ESTIMATION"
240: INPUT "X="7X
250: PRINT X,AxX+B
260: GOTO 240
270: EMND

335




SHARP

Title EXPONENTIAL REGRESSION P4 B—13

[ Formula]

Fit two sets of data, x;, y;, to the exponential curve y =ab”™, and determine coefficients
a, b, and correlation coefficient r.

T=2. xi/n, Y=Y Iny:/n
Szz :ZXZi_“n ?2
Sxy =2 xilnyi—n¥Y

Syy =3 (lny; )>—nY?

Sxy b Say P’ b 5
r = —F==—= | b/= , a=eV—b'x =e
V' Sxx Syy Sxx
[ Example ]
x 0.5 1.2 3.1 7.4

¥ 7.01 11.72 44.4 936.71

Fit this data to y = ab*, and estimate when x =83, —1.2

{ Operation ]
CLOAD VB13V (iR

Input Display Note Input Display Note
1 ST (Al | X,Y 1] [SHFT) R 9.99994 E -0}
2 5 [ENTER | 9 12 ENTER) | A 4.960381916
3| 701 | x,Y 13 ([ENTER) | B 2.03057723
4 1.2 [ENTER]| 2 14 [NTER| | ESTIMATION
50 1172 X,Y 15 ENTER) | X =
6 3.1 ? 16, 8.3 (ENTER) | 8.3 1773.179438
7| 4454 (W | X, Y 17 ENTER =
8 7.4 ? 18]  — 1.2 [ENTER) | —1.2 2.12015359
9! 936.71 [WTER | X, Y 19
10 20




PROGRAM NO.

Title ~ EXPONENTIAL REGRESSION
P4—-B-—13
Memory content

Al

B2

Cl3 10: “A“:FOR A=9TO 14
20: ACA)=0:NEXT A

D|4 30: PAUSE “DATA"

E|5 40: INPUT "X,Y",X,Y
50: YsLN Y

Flé 60: I=I+X:J=J+Y

Gl7 70: K=K+XxX:L=L+X*Y
80: M=M+YxY:N=N+1

His 90: GOTO 40

i |9 . 100: "B":X=I/N:Y=J/N

2% 1102 K=K=NxX*X
J (10| Xy, 120: L=L=NkXxY
K11 5 1302 M=M-NxY*Y
ol 140: B=L/K:A=EXP (Y=B*X)
L2l sx:vs 150: B=EXP B
M - 160: PRINT "R",L/J(KxM)
13 2y 170: PRINT "A",A:PRINT “'B",B

N|14 ; = 180: PRINT “ESTIMATION"
190: INPUT "X=";X

0|15 200: PRINT X,A*BAX

Pl1g 210:-GOTO 190
220: END

Q|17 270

R |18

S |19

T {20

U |21

V|22

W23

X (24 xi, %, *

Y |25 Y:, Y

Z |26




SHARP

Title CORRECTION EXPONENTIAL CURVE P1-B-14

[ Formula]

In a correction exponential curve expressed in y = k — ab™, supposing the value of &
is known and unknown, calculate coefficients (also & if unknown), and estimate the value
of y with respect to the value of unknown x.

1. k known

y=k —abx

k—y=absx
Taking the logarithm of both sides yields

In (k—y)=¢na+xgnb
Now, assuming Y =In(k —y), A =Ina, B=1Inb, then we obtain

Y =A+Bx
Hence, the coefficients can be calculated by the method of least squares as follows:

_ DI x2xY

A
n2x?t—(Jx)?
B = n2aY—2x Y
n2x*—(JZx )?
a=eA
{
b=eB

2. k unknown

Expressing the data as 3x (discarding fractions of 3), the data is divided into three
kinds: 0<x<n, n<x<2n, 2n<x<3n.

Respective partial sums are expressed as follows:

n—1

2ay =X i

Input Display Note Input Display Note
IS 1 35 BN y—
2 5 [ENTER) | K= 12 545 ENTER| X
3 550 ENTED | pATA 13 0 ENTER] |
4 X= 1 547 [ENTER)| A= 10.0556453
5 1(ENTER) | Y= 15 ENTER)| B= 9.80118E—01
§ 540.2 [ENTER) | X= 16 [ENTER)| ESTIMATION
7 2 (ENTER) | Y= 17 X=
8 5404 [ENTeR) | X= 18 5[ENTER)| 5. 540.9050113
9 12 [EnTER) | Y= 19 [ENTER)| X=
10 542 [ENTER) | X= 20 15 ENTER)| 15. 5425597658




SHARP

. PROGRAM NO.
Title CORRECTION EXPONENTIAL CURVE P4-B-14
2n—1
2y = 2 yi
1=n
| 37!“‘1
Yay=2, yi
1—2n
Hence,
b= <Esy—22y )}
Zay—2y
b-1
a= (21})—223})(—1)"_—1)2
1 bn—1
b= Len (3o
[ Example ]
1. k known 2. k unknown
k=550 The table on the right Year t | Yield (million koku)y
Py, Py is a record of yleld of 1883 ~ 1887 | 0 33.8
rice in Japan. 1888 ~ 1892 | 1 38.9
1 540, 2 Plot the record in 1893 ~ 1897 | 2 37.7
curve, and estimate 12(9)3 - 138’2] i jég
2 540.4 when x =15, 16. )
12 542 Z 199.2
1908 ~ 1912 | 5 50.6
35 545 1913 ~ 1917 | 6 552
60 547 1918 ~ 1922 | 7 58.9
1923 ~ 1927 | 8 58.0
1928 ~ 1932 | 9 60.5
. ) %, 283.2
timat
sumation 1933 ~ 1937 | 10 62.8
= 5 1938 ~ 1942 | 11 63.5
1943 ~ 1947 | 12 60.4
xr=15 1948 ~ 1952 | 13 63.9
1953 ~ 1957 | 14 68.2
23 318.8
Input Display Note Input Display Note
1| (W1 [(B] [HOW MANY DATA ? 1 15 15. 6595848202
2 15 Y= 12 HTER | x=
3 33.8 Y= 13 16 16. 6643785267
4 : Y= 14
5 |Repeat thereafter| y= 15
§ 68.2 A= 89.91657038 16
1 B= 842236 E-01 17
8 INTER] | K= 68.9970248 18
: ESTIMATION 19
10 ENTER) | X= 20




SHARP

Title CORRECTION EXPONENTIAL CURVE

PROGRAM NO.

P4-B-14
[ Operation ]
CLOAD VB14V
@ ....... k known
------- k unknown
Input Display Note Input Display Note
1 1"
2 12
3 13
4 14
5 15
[} 16
1 17
8 18
9 19
10 20




Title

PROGRAM NO.

CORRECTION EXPONENTIAL CURVE B 4B 14

Memory content

—

Control
variable, 2

Denominator, b

Zxy

@ |l e ~w oo N

—
[—]

—
—

—
fd

—
€

—
£

—
on

-—
o

—
~—J

—
o

—
[7-]

~N
=

~N
-

~N
N

~N
€

N
L

N
on

N|<|XlE|<|C/HjW|DIO|(D|[O|I2Z2|IB|r|X|jc|—|TIO(mMmmojo|m :>4

»N
o

10: "A":CLEAR :INPUT "N=";D:INPUT "K=",C
20: PAUSE "DATA"

30: FOR A=1TO D

40: INPUT '"X="J}:INPUT "Y="]Y

50: Y=LN (C-Y)

60: E=X+E:F=X*X+F

70: G=Y+G:H=H+XxY

80: NEXT A

90: B=D*F-ExE

100: A=(F*G-ExH) /B

119: B=(D*H-ExG) /B

12Q0: A=EXP A:B=EXP D

130: PRINT "A=",A

140: PRINT "B=",B

150: PRINT "ESTIMATION”

160: INPUT ™"i="/X

170: PRINT X,C-A%BAX:INPUT “X=";X:60T0 170
180: END

190: "B":CLEAR :INPUT “HOW MANY DATA ?”,D
200: A=INT (D/3

210: FOR C=1T70 3

220: FOR X=C*xA-ATO Cxi=-1

230: INPUT "Y="?Y

240: ACC+H4)=Y+A(C+4)

250: NEXT X:NEXT C

260: C=A:B=((G=F)/(F=E))~(1/0)

270: D=BAC-1:A=(E-F)*(B-1)/(D*D)

280: C=(E+DxA/(B-1))/C

290: PRINT "A=",A

300: PRINT "B=",B

310: PRINT "K=",C

320: PRINT “ESTIMATION”

330: INPUT "X="’:X

340: PRINT X,C—A=BAX:INPUT "XA=":Y:60TC 340
35G: END

508




SHARP

Title LOGISTIC CURVE

PROGRAM NO.
P4-B-—15

[ Formulal

In a logistic curve expressedin y = ————
8 P Y 1+ me 2~

, supposing k is known and unknown,

determine the coefficients m, a (also & if unknown), and fine the estimation of y with

respect to the value of unknown x.

1. k known

k

y= 1+me—ax

(£ 1) =meor
on( k—l) = gnm—ax
y
Assuming Y = ln(% — 1), A=Inm, B=—a, weobtain
Y =A+Bx
Hence, according to the method of least squares, it follows that

Ao SEEY—FxSaY
nXx2—(3x)?

n2xY-2xZY

B= n2r?—(Sx)?

m=eA
oA
a=—B
2. k unknown

Taking inverse numbers of both sides of an equation expressing a curve,

—;72 %*—%e"”*
Now, assuming Y =% , K= 7:—, A :—l:- B=e-s , weobtain
Input Display Note Input Display Note

1| B @& |N= " M=48. 10443978
2 3 K= 12 ESTIMATION
3 195 [ETAN) | DATA 13 X=
4 X= 14 5 (TER)| 5. 39.8192162
5 2 Y= 15 X
6 1 X = 16 12 (ENTER|| 12. 174.80336050
1 6 Y= 17
8 54 X = 18
9 10 Y= 19
10 150 A=5.02626 E-01 20




SHARP

PROGRAM NO.

Title LOGISTIC CURVE P4—B—15
Y = K—AB*
This can be determined by the method of correction exponential curve as follows:
B — 23Y *EzY -;ll-
.Y -2\ Y
B—1
A= . S L S
(2Y—2,Y) (Br 1)
_1 Br—1
K= n[5Y+<—~B_1)A]
g a=—¢YnB
T kR= 1K
m=—kA Year | Term t |Yt Total (100 sets)
1 0 40
2 1 50
[ Example ] 1956 | o 2 67
1. k known 2. k unknown 4 3 88
The table on the right é é %}12
k=195 shows the number of 1957 | 4 6 182
s ] TV sets in a certain 4 7 223
L local district. 1| 8 273
2 11 Plot the data in curve. 1958 g 1% ggg
" And, estimate the value 4 1 475
6 of ¥ when x =20, 21, T T 12 =51
10 | 150 22. 2| 13 713
9390 3 1 1 815
4 15 983
. . 1 16 1, 143
(Estimation) 2 17 1, 256
19601 5 | 18 1,377
P 4] 19 (1,518)
18
x=15 > 9,281 -
t=0
Input Display Note Input Display Note
11 [(SHFT (B] |HOW MANY DATS ? 1 20 20 1584.558488
2 20 Y= 12 X=
3 40 Y= 13 21 21. 1677.979932
4 : 14 X=
§ [Repeat thereafter 15 22 22. 1758.671085
6 1256 [INTER){ A= 250744 E-01 16
1 ENTER) | M= 50.49168896 17
8 K= 211567291 18
8 ENTER)| ESTIMATION ? 18
10 ENTER)} X = 20




SHARP

Title LOGISTIC CURVE

PROGRAM NO.

P 4-B—15
[ Operation ]
CLOAD VBi5V
(YRR k known
------- k unknown
Input Display Note Input Display ‘Note

1

13

14

15

18

17

18

Wi |~ | || || -

19

—
=J

20




PROGRAM NO.

LOGISTIC CURVE P4 B_15

Title
Memory content
A |1 N aRible, Am|n, A
B | 2 [Denominator,B,z {2%,B, @
Cl3| * i,n,K, k
D|4] » s
E|5| 2« 2y
F 6] 2« 22y
Gl7} 2y sy
Hi{8| ZxY
I {9
J 10
Kin
L |12
M3
N |14
0|15
P (16
Q|17
R {18
S
T |20
U (21
V|22
w|23
X |24
Y |25 «
Z|26| ». Y

10: "A":CLEAR :INPUT "N=";D:INPUT "K=";(C
20: PAUSE "DATA™
30: FOR A=1TO D
40: INPUT "X=":X:INPUT "y=",Y
50: Y=LN (C/Y-1)
60: EsX+E:F=XwX+F
70: G=Y+G:H=X*xY+H
80: NEXT A
90: B=D*xF-ExE
100: A=(FxG-ExH) /B
110: B=(D*H~-ExG) /B
120: A=EXP A:B=~B
130: PRINT "A=",B
140: PRINT "M=",A
150: PRINT “ESTIMATION":INPUT "X=";X
160: PRINT X»C/(1+A%EXP (—B%X)):INPUT "X'",X
170: GOTO 160
180: END
190: "B":CLEAR :INPUT "HOW MANY DATAS 7",D:A
=INT (D/3)
200: FOR C=1T0 3
210: FOR X=C+A-ATO CxA=1
220: INPUT "y=";Y
230: A(C+4) =1/Y+A(C+4)
240: NEXT X:NEXT C
250: C=A:B=({G-F)/(F=E))A(1/C)
2601 D=BAC~1:A=(E=F)*(B=1)/(DxD)
270: C=(E+DxA/(B-1))/C
280: C=1/C:A==A*C:B==LY B
290: PRINT "A=",B
3C0: PRINT *nM=",2
310: PRINT "¥=",C
320: PRINT "ESTIMATION 2":INPUT "X=";X
2302 PRINT X»C/(1+AXEXP (~B*X)) :INPUT "X=";X
340: GOTC =30
250t END
548




SHARP

. PROGRAM NO.
Title 1-WAY LAYOUT P4_B—16
[ Formula ]
This program calculates analysis of variance by 1-way layout.
Level of factor A;ji=1~m)
Number of replications  j(j=1~n)
Data at j-th time in A; level x;
=1
CT =(2T,)%mn
Sy =34ij—CT
Sa4 =2XT%/n—CT
SE =Spr—Sa
¢T =mn—1
$a =m—1
¢ = pr—pa=m(n—1)
Va =Sa/¢a
Ve =SE/¢E
F =Va/VE
[ Example ] Level xij
A; |1 2 1 1 —4
A, 1 2 —4 3 —1
A; | —3 0 —2 —2 —4
Ay 7 1 2 3 3
[ Operation ] CLOAD VB1gV
Input Display Note Input Display Note
1 A |N= 1 DF A= 3
2 5 [ENTER) | A= 12 DF E= 16
3 4 [NTeR) | X= 13 INER] | DF T= 19
4 —1 [WeR) {X= 14 ENER) | VA= 2485
5 2N | X= 15 VE= 5.2
6 : 16 INTER] | F= 4778846154
1 : : 17
8 3 (ETEm) [ SA= 74.55 18
9 SE= 83.2 19
10 ST= 157.75 20




PROGRAM NO.

[d
n

Title 1-WAY LAYOUT
P4-B—16
Memory content
A1l i, Va
B|2
Cl3 10: "AY:INPUT "N=";N:INPUT "A="’N
20: T=0:5=0:U=0
D4 Z0: FOR A=1T0 M
E|5| se 40: I=0:J=1
50: INPUT "X=";X
F|é 60: I=I+X:S=S+X*X
Gl7 70: IF J<ONLET J=J+1:G0TO SO
: T=T+I:U=U+I*I
Hi8 90: NEXT A
100: T=T*T/M/N
9 ’.’
! AN 110: S=S-T:U=U/N-T
J|10f s 120: I=MxH-1:N=N-1
K |11 130: E=S5-U:N=I-M
140: A=U/M:V=E/N
L [12 150: PRINT "SA=",U:PRINT "SE=",E
M 113 160: PRINT "ST=",S:PRINT "DF A=",M
a, ¢4 170: PRINT "DF E=",N:PRINT "DF T=",I
N4 =, ¢z 180: PRINT "VA=",A:PRINT “VE=",V
190: PRINT "F=",A/V
0|15 200: END
P |18 293
Qi1
R (18
S |18 X%, St
TI(200 T, cT
Ul21] sT%, Sa
V(22| v,
W23
Xl
Y
Y 4

~N
o9




SHARP

Title 2-WAY LAYOUT P4—B_17

[ Formula ]

2-way layout data (with no repetition)

Data ! A A, Aj Aa |Total| Mean
Correction CT=T?. a.b
B, X11 X21 bl X i e Xaj T.1 X.1 term
B X1z | Xe2 Xig | xaz | T.2 | %.2 Total
variation ST :%'%Z'(xij—f..)z
— 2.. __
B;j x| x| o | wig | o | xaj | T T _%'%' ¥ij=CT
gr=a,b—1
Bp xib | X Xib xab | Tb | %.b
A
Total | Ty | T | =+ | Ti, | = | Ta, | T. variation  Sa =b. J (¥i—%..)?
1
Mean{ | z;. x5 Ti x ..
S - i =2 T% 4—CT
1
¢a=a—1
Fact Sum of Degree of Unbiased . |Unbiased B
actor squares |  freedom ¢ variance V. lvariance ratio F variation  Sp=alk (¥.j—%..)2
@) Sa s =a—1 | Va=Sa,¢a| Foa=Va Ve ’
=23T%;/a—CT
(B) Sp gg =b—1 | VB =SB ¢B | FoB=VB, Ve
¢ =b—1
e Se ¢e:(a_1Xb_1) Ve = Se/¢e
Error
Total| St gr=a.b—1 variation Se=23(xij—Fi
i .
* a is not limited in the level. b < 17 o
—%.j+%.. )2
=ST—SA—SB
¢e:<a‘—1 )( b—1 )
Input Display Note Input Display Note
1| et A,B ? 11
2 4 (ENTER) | 7 12
3 3 X= xy 13
4 24 R} | X= T12 14
5 23 [ENTER) | X= 113 15
1 19 X= X22 17
8 : : 18 18 (onTeR) | X= EA
g 19 58 X= X4z
10 20 29 %43




SHARP

PROGRAM NO.

Title 2-WAY LAYOUT P4_B_17
[ Example ]
Data
A, A, Ay Ay Total Mean
B, 24 19 39 18 | 100 .25
B, 23 40 64 58 | 185 46.25
B, 25 31 58 29 | 188 34.55
Total | 72 90 105 | 105 | 428
Mean 24 30 52 35 35.25
Degree of | Unbiased |Unbiased
Factor | Sum of squares freedom ¢ va?iazzeV variance Tatio F
(A) | Sa= 1804.25 3 484.75 5.87
(B] | Se= 906.50 2 453.25 5.60
e Se = 4855.50 6 80.92
Total | St= 2696.25 11
[ Operation ]
CLOAD VB 17V
Input Display Note Input Display Note
! SA 1304.25 1 WTER | vE 80.91666667 |
2 SB 906.5 12 INTER) | FA 5.372811534]
3 INTER) | SE 4855 13 INER) | FB 5601441812
' ENTER) | g1 2696.25 14
5 DF A 3 15
6 DF B 2 16
1 DF E 6 17
B R [DF T 11 18
g VA 43475 19
10 ENTER) | VB 453.25 20




PROGRAM NO.
P4-B—17

10:
20:
30:
40:
50:
60:
70:
80:
80:
100:
110:
120:
130C:
140:
150:
160:

Title 2-WAY LAYOUT
Memory content
1] j.¢e
2 b,és
3| a,4a
4 Ti+, SE
5| IT%, Sa
6 T-,CT
1! Zx%;,St
8 xij , ZT%j, Sp
9| i, 41
100 T-,, Va
M T.,, Vs
12{ T-,, VE
13| T-.,

-
F-

l

—
on

-
o

—
~~d

-
-]

—
1=

~N
[—]

~
-—

~N
N

~N
()

~
L

~
on

N <X g <CHA0IO|DV|02 2 rXc|—IT|OTMMOIOT| >

~N
o

170:
180:
160:
200

210:

220:
L

220:
400

"“B":INPUT "A,B?",(,B

FOR A=5TO 94+B
ACAY=0:NEXT A

I=1

D=C:FOR A=10TO O+B

INPUT "X="’H
ACAY=A(A)+H:D=D+H
G=G+HxH

NEXT A

E=E+DxD:F=F+D

IF IK>CLET I=I+1:60T0O 50
H=0
FOR A=10T0 24B
H=H+ACAY *A(A)

NEXT A
F=F*xF/B/C:G=6G-F:E=E/B~F:H=H/C-F
I=C*8-1:C=C-1:B=B-~1

D=G-E-H:A=I-B-C:J=E/C:K=H/B:L=D/A

PRINT "SA",E:PRINT "SB",H:PRINT "SE",D

PRINT "ST",G:PRINT "DF A",C:PRINT "DF B
B

PRINT "DF E",A:PRINT "DF T",I:PRINT "VA
’J

PRINT "VB",K:PRINT "VE",L:PRINT "FA",J/

PRINT "FB",K/L:END




SHARP

. PROGRAM NO.
Title 2-WAY LAYOUT (WITH REPETITIONS) P4—B—18
[ Formula]
This program calculates analysis of
experimental data of 2-way layout
having repetitions. Original table
Number of replications, n
Level of factor of A, a A Az Ag
Level Offactor OfB, b (b§33) X111 Xyl TTrrerereterireseeest Xggg
Find the sum of n times of repetition Y11z Kgyp reeneeees senanenes Yay
from the original table, and make up B, i : i
T-table.
That is, Xiim Kpgm crereer s ot
n everresew sessenunu s
Tij = k£1 Xijk X121 X221 Xaz
Thereafter, calculate by using the B, Fizz Foze T Bt
original table and T-table.
Correction term  CT = (Zxij2)%abn Xizm Xogp et X oo
Total variation ST =%, —CT : :
Amongclass  $xp =%, /n—CT :
variation M
Error variation  Sg = ST—SaB Fibx ¥z T T rah
A variation Sa :E(_El’rij )/bn—CT | o ib *ob X abs
2 : :
B variation Sp =2 3‘ T j)%an—CT : : : :
=1 Xibn Y Y RACRLIEPRETTEOTEOTRTLIy g
Interaction Saxs = SaB—Sa—Ss
Input Display Note Input Display Note
1 Al IN,A,B 1 13 X(1JK)=
2 2 ? 12 135[0m|
3 4 (ENTem) [ ? 13 13.5[ENTER] 1
4 3 N=2 A=4 B=3 OK? 14 12 I
5 ENTER) | X ( 1 JK) = 15 13 "
6 14 " ' 16 13 [ENTER "
! 135 " 17 135(0TER| 7
8 13 ” 18 135 [ENTER) "
g 13 [TER |~ 19 135w
] 13.5 [ENTER) " 20 11 "




SHARP

PROGRAM NO.

Title 2-WAY LAYOUT (WITH REPETITIONS) P4 B—18
Find the degree of freedom
of each variation. T-table
¢t = abn—lI
A1 A2 becersamcascaoneve nen Aa
paB= a b—1
B, Tia Ty eeveeeenvessvneiees Ty
g = ab(n—1)
B, T, PV IETRITEITRSTRPIPPRPIS Tas
pa = a—1 - -
¢ = b—1
gaxs = (a—1)(6—1)
B Tis Tap wrreemveeerernceens Tap
Find the unbiased variance.
VAB= SaB/fap Variance analytical table
VE = SE/PE
VA = Sa/4a Factor S ¢ A\ F
Ve = SB/§B A Sa pa Va Fa
Vaxs = SaXB/§aXB B Ss ¢8 Vs Fa
AXB Saxs ¢ AXB Vaxs Faxs
Find the variance ratio. ?ﬁzng Aas 4B VB Fas
Fas =VaB Vg E SE $E VE -
Fa =Va Ve Total S 4 — -
Fs =Vp /VE
Faxs =Vaxs, Vg
Summarize the data above into
a variance analytical table.
Input Display Note Input Display Note
1 12 X(1JK)= " [ENTER) | vA= 1.624999887
2 125 /, 12 FA= 7.799999459
3 13 / 13 SB= 5.395833
4 11.5 [ENTER 1" 14 DF. B= 2
5 125 1" 15 ENTER | VB= 2.6979165
§ 1 1 16 FB= 12.9499992
7 12 " 17 SAXB=  2.68750034
8 18 y 18 DF.AXB= 6
9 13 [ENTER) | SA= 4.87499966 19 INTER) | VASkB=  4.47916E-01
18 enteR) [ DF A= 3 20 T | FAXB=  2.150000272




SHARP

Title 2-WAY LAYOUT (WITH REPETITIONS)

PROGRAM NO.

P4—-—B-18
[ Example ]
When molding a synthetic resin, the operation was conven-
tionally carried out at molding temperature of 80°C, poly- A | Az | As | A
mer time of 4 minutes, and catalyst amount of 1%. But the 140 135 185 | 115
strength is not sufficient under those conditions. So, it is B,
desired to modify the job standard by varying the molding 135|185 ] 135 | 125
temperature and catalyst amount. 1301 1201 110 110
Therefore, at different molding temperatures 80, 90, 100, B,
110°C (A1, Ay, As, Ay), and catalyst amounts 0.5, 1.0, 130 | 130 | 120 | 120
1.5% (B, B, B3), experiments were conducted under the 185 | 130 125 130
conditions of 3 x4 =12 twice each, totaling 24 times. B,
The results are summarized in the table shown on the 18.0 | 13.5] 13.0| 130
right. Attempt to analyze the data. '
[ Operation ]
CLOAD VB18V
input Display Note Input Display Note
1 S = 12.958333 11
2 DF = 11 12
3 [NTER) |V = 1.178030273 13
4 ENTER) |F = 5654545311 14
5 SE= 25 15
§ ENTER)| DF-E= 12 16
7 INER)| VE=  2.08333E-01 17
B [NTER | ST= 15458333 18
: [ENTER] | DF-T= 23 19
10 20




2-WAY LAYOUT (WITH REPETITIONS)

PROGRAM NO.
P4-B-—-18

Title
Memory content

All| a

B2 &

Cl|3]| =

D |4 Forinput
E |5]| Index
Fi6| ¢

G|7| 7/

H|8| *

| 8] cT

J [10] St

K [11[ Sa

L {12] T—¢a
M (13} Va

N |14] Fa

O [15| ss

P [16] Sas
Q|17| Ti.—SE
R |18 T.,—¢:
S |19 T..,—ve
T |20

U |21

V (22
W |23 X(1JK)
X |24

Y (25

Z |26

10: "AM:CLEAR

20-: INPUT "MNrA.B" 2L Ar0

30 PRINT "M="",USING “g#£";Cr" A=";A;" B=";
37" oK?v

40: FOR F=1T0 A

50: FOR G6=1T0 B

60: FOR H=1TO0 €

70: INPUT "X(IJK)=";D

80: L=D+L:J=J+DxD

90: NEXT H

100: Q=0Q+L :P=P+L*L

110: E=G+17:A(E)Y=A(E)+L:L=0

120: NEXT G

130: K=K+Qx0

140: I=I+Q:Q=0

150: NEXT F

160: FOR E=1E8TO 1748

170: 0=0+A(E)*A(E)

180: MNEXT E

190: I=I%x1/(A*3B%()

200: J=J-1

210: K=K/ (B*()~1

220: 0=0/(A*{) -1

230: P=pP/C-1I

240: Q=J-P
250: R=A%xB*(C-1):S=Q/R
260: BEEP 2:USING :E=K:L=A-1:G0SUB 500

270: PRINT "SA=",K:PRINT "DF.A=",L:PRINT "VA
=",MIPRINT "FA=",N

280: K=0,L=B-1:G0SUB 500

290: PRINT "SB=",K:PRINT "DF.B=",L:PRINT "VB
=" MIPRINT "FB=",1

300: K=P-0-E:L=(A=1)*(B-1):GOSUS 500

310: PRINT "SA*xB=",K:PRINT "DF.A*x3=",L:
PRINT "VAxB=",1:PRINT "FAxB="",1}

320: K=P:L=AxB-1:G0SUB 500

330: PRINT "S=",K:PRINT "DF=",L:PRINT "V=",1
IPRIKT "F=",l

240 : K=Q:L=R:M=S
350: PRINT “SE=",K:PRIUT "DF.E=",LsPRINT "VE
=M,

360: K=J:L=A*B*x(~1
370: PRINT "ST=",K:PRINT "DF.T=",L
380: END
500: M=K/L:N=M/S
510: RETURN
661




SHARP

. _ PROGRAM NO.
Title X — R CONTROL CHART, Pn CONTROL CHART

P4—B—19
[ Formula]
1. Find the controFlimit of x—R control chart,
2. Find the control limit of pn control chart.
LCL =pn~38 vpn(1-p)
CL =5pn
UCL = fm+3fpn( 1-p)
[ Example ]
1. x—R control chart 2. pn control chart
Srowp) ) %2 %3 SetNo.| 1 | 2| 8|4|5]6]|7
n=250 No. of
1 | 2210 | 2875 | 2287 dofocts | 18|26 | 16| 12 | 81 | 16 | 24
2 21.17 | 20.75 20.82
3 20.52 20.62 21.25
4 20.98 20.83 21.78
A,;,D;,D, constant table
n Az Ds D4
2 1.880 0 3. 267
3 1.023 0 2.575
4 .729 0 2.282
5 577 0 2.115
6 .488 0 2. 004
7 .419 .076 | 1.924
8 .373 .186 | 1.864
9 .837 .184 | 1.816
10 .308 .223 | 1.777
Input Display Note Input Display Note
1 A [N,A2,D3,14 TBER LCL 20461225 ¥
2 3 [ENTER)| 2 12 CL 214075 Z
3 1.023 (EnTeR)| 2 13 ENTER) | UCL 22.353775 "
4 0 ? 14 LCL 0. R
5 2.575 X= 15 ENTER | CL 0.925 7
8 22.10 X= 16 ENTER) | UCL 2.881875 "
1 23.75 [ENTER! | X= 17
8 22.37 (INTER]| X—=22.74 18
9 : : R=1.65 19
10j Repeat steps 6 to 8 thereafter 20




SHARP

PROGRAM NO.

Title X—R CONTROL CHART, Pn CONTROL CHART P4-B_19
[ Operation ]
CLOAD VB19V
(sHFT) [A] oo x—R control chart, data input
SHET) () oveeoe x —R control chart, result
(SHFT) (€] oo pn control chart, data input
(SHFT! (D] oo pn control chart, result
input Display Note Input Display Note
1| (8 ic] |N= 1| (s D) | LCL 7.43498117
2 250 (ENTER)| R 1= 12 ENTER) | CL 2042857143
3 18 (eateR)| P T 7.2 13 [EATERl | UCL 33422161669
4 ENTER : 14
5 26 [ENTER)] ¢ 15
B : : 16
7 [Repeat thereafter| 17
8 18
9 19
10 20




Title

X —R CONTROL CHART, Pn CONTROL CHART

PROGRAM NO.
P4 — B—19

Memory content

1

2%, ¥

@O | O |~ W ] N

—
[—]

-—
—r

-—
N

—
(7]

—
on

—
o

—
~

—r
[

SRi, R

-—
(-]

N
[—J

N
-

N
N

N
(L]

N
£

N
on

Ni<|X| E(<|CilH|0|(D|ID|D(O|Z2|S|rX|C|—|ITOMMOO|D|>
=

N
o

10:
20:
30:
40:
50:
60:
70:
a0:
90:
100:
110:
120:
130:

140:

150:
160:
170:
180:
190:
200:

"A" :R=0Q:H=0:1=0

INPUT "N,A2,D3,D4",N,F,D,E

INPUT "X=";X:B=X:C=X:6=X

FOR A=2TO N

INPUT "X="7X

IF X>BLET B=X

IF C>XLET C=X

G=G+X

NEXT A

PRINT "X==",G/N:PRINT "R=",B~C
H=H+G:R=R+8-C:I=I+1:G0T0 320
“B":R=R/I:H=H/N/I:PAUSE "X"

PRINT "LCL",H=F*R:PRINT "CL",H:PRINT "U
CL" JH+F*R

PAUSE "R":PRINT "LCL",D*R:PRINT "CL",R:
PRINT "UCL",EXR:END

“C':P=0:INPUT "N=";2Z

FOR A=0TO 999

INPUT “RI=";R:Y=R/Z:PRINT “PI",Y*E2
P=P+Y:NEXT A
"D":P=P/A:N=P*Z:S;3*[¥N—N*P)

PRINT "LCL",N=S:PRINT "CL",N:PRINT *"UCL
"/N+S:END

460




SHARP

Title Ls ORTHOGONAL ARRAY TABLE E,T_G;‘l”zo”'
[ Formula] [ Example]
Row
No. No.( 1 2 3 4 5 6 7 Data [Example

1 1 1 1 1 1 1 1 X, 9
2 1 1 1 2 2 2 2 X2 12
3 1 2 2 1 1 2 2 Xs 8
4 1 2 2 2 2 1 1 X4 15
5 2 1 2 1 2 1 2 Xs 16
6 2 1 2 2 1 2 1 Xg 20
7 2 2 1 1 2 2 1 X, 13
8 2 2 1 2 1 1 2 X4 13

This program performs experiments of two levels according to the orthogonal table above

and analyzes the data.
1

S; = 3 [(sum of level 1) — (sum of level 2)] 2
= —é(Xl +X2 +X3 + X, — X ‘“Xs ~X7 _X8)2
¢ =1, Vi =8,/¢y

Compute similarly in row 2 and thereafter, and find the total St .

[ Operation ]

CLOAD VB20VY

Input Display Note Input Display Note
1 (A] |DATA 1 (ENTER) | S5=4.5
2 ENTER)| X = 12 S6=0
3 9 (EteR)| X= 13 S7=8
4 : 14 ENTER) | ST= 108.5
5 15
¢ [Repeat thereafter 16
7 13 S1=405 17
8 S2= 8 18
9 [ENTER)| S8=18 19
10 [NTER)| S4=24.5 20




PROGRAM NO.

Title ~ Ls ORTHOGONAL ARRAY TABLE 4 B0
Memory content
Al
B 2 X1
102 “"A":T=0:%=0
Cl3| = 20: PRINT "DATA"
D4 = 30: FOR A=2T0 9
Els 40: INPUT “X=";A(A)
i 50: X=X+A(A)
F{6] = 60: NEXT A
70: S=C+D+E:Z$="S1=":GOSUE 500
G|7| = 80: S=C+F+G:Z$="52=":G0SUB 500
Hls| = 90: S=C+H+I1:2$="S3=":GOSUB SO0
100: S=D+F+H:2$="S4=":GOSUE 500
9] = 110: S=G+D+I1:2$="55=":GOSUE 500
J o 120: S=E+F+1:2$="56="":GOSU3 500
130: S=E+G+H:ZF="'S7="":GOSUE 500
K1 140: PRINT “ST=",T:END
L |12 S500: S=2*(S+B)~X:5S=5%5/8
510: T=T+S:PRINT Z3,S
M(13 520: RETURN
N 14 283
0|15
P |16
Q|17
R |18
S 19| S
T |20, sr
Ui21
V|22
W (23
X |24 5«
Y |25
Z |26




SHARP

Title

L,, ORTHOGONAL ARRAY TABLE

PROGRAM NO.
P4—-B—21

[ Formula ]

This program analyzes the data of experiment conducted according to Ly (2'°) orthogonal

array table.

F value is not outputted, which should be calculated manually.

1
T
Calculate similarly until S;5.

¢1"’ ¢15 =1
4 =15

V=5,

Vis = Si5
Summarize the data above into a
variance analytical table.

[ Example ]

[(sum of data in level 2) — (sum of data in level 1)] 2

S 4 \4

1 Sy 1 Vi

2 S; 1 Vv,

3 S; 1 Vs

15 S5 1 Vis
Total S 15

In order to increase the yield of a certain reaction process, experiments were conducted by Lig
(2°) with five factors — reaction time (A), temperature (B), quantity of component (C), pressure
(D), and apparatus (E) — being varied in two levels. The effects intended to know are the main
effect and interaction of two factors, namely, A x B. AxC, BxC, A xD, B xD. Therefore,
A, B,C, D, and E were allotted respectively to 1, 2, 8, 15, and 7, and experiments were done 16
times by randomizing. As a result, the data shown in the table below was obtained.

Attempt to analyze the data.

Input Display Note Input Display Note
L RE " 949 [ENER)| 9
2 78.3 ? 12 92.8 ?
3 85.7 [INTER]| 2 13 947 2
4 77.8 ? 14 82.3 ?
5 86 ? 15 90 ?
6 89.1 ? 16 81.7 [Nt | @
7 90.5 ? 17 90.2 oNTEm) | 1 60.84000 1
8 89.2 [ENTER)|? 18 2 0.16000 1
9 914 ? 19 IR | 3 249.64000 1
10 926 [in)| ? 20 4 001000 I




SHARP

PROGRAM NO.

Title L, ORTHOGONAL ARRAY TABLE P4_ B- 21
1 2 3 4 5 6 7 8 9 10 11 12 18 14 15| Data
1 1t 1 1 1t 1 1 1 1 1t 1 1 1 1 1 | 783
1 1 1 1 1 1 1 2 2 2 2 2 2 2 2|87
1 1 1 2 2 2 2 1 1 1 1 2 2 2 2 | T8
1 1 1 2 2 2 2 2 2 2 2 1 1 1 1| 860
1 2 2 1 1 2 2 1 1 2 2 1 1 2 2|8l
1 2 2 1 1 2 2 2 2 1 1 2 2 1 1 | 905
1 2 2 2 2 1 1 1 1 2 2 2 2 1 1|82
1 2 2 2 2 1 1 2 2 1 1 1 1 2 2|94
2 1 2 1 2 1 2 1 2 1 2 1 2 1 2| 926
2 1 2 1 2 1 2 2 1 2 1 2 1 2 1| 949
2 1 2 2 1 2 1 1 2 1t 2 2 1 2 1 | 928
2 1 2 2 1 2 1 2 1 2 1 1 2 1 2| %7
2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 | 83
2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 |2900
2 2 1 2 1 1 2 1 2 2 1 2 1 1 2|87
2 2 1 1 1 2 2 1 1 2 1 2 2 1| 902
alloted B c C D D
[ Operation ]
CLOAD VB21V [oen
Input Display Note Input Display Note
! 5 0.09000 1 1 [NTER] | 15 0.09000 1
1 6 0.04000 1 12 T 44556
! 7 016000 1 13
4 8 98.01000 1 14
5 ENTER)| 9 0.09000 1 15
B 10 0.00000 1 16
1 11 36.00000 1 17
] 12 025000 1 18
4 EnTeR)| 13 0.09000 1 19
1 14 0.09000 1 20




Title

L,s ORTHOGONAL ARRAY TABLE

PROGRAM NO.
P4— B—21

Memory content

1

-~

> Data

W IO |~ ||| W N

—
(=]

—
—

—
N

—
©

—
o

—
o

—
~J

—
[

—
(=)

~N
=

~N
—

~N
N

Difference, Si

N
(2%

~N
L

~N
Al

Ni<|X|g <|ClH|0|DO|(D|0o|Z2|8|rX|cCc|—IT|dTMMOTO|T >

~N
(-2

~31

w
F-3

Sum of one component

w
o

Orthogonal table

w
(=]

One digit component

w
-

Index

w
= -]

i

w
w

Sum

10: "A":A(39)=0

20: FOR A(35)=1T0 16

30: INPUT ACA(35))

40: A(39)=A(39)+A(A(35))

50: NEXT A(35)

60: A(17)=3333:A(18)=330033:A(19)=33000033

70: A(20)=3030303:A(21)>=30300303:A(22)=3003
3003

80: A(23)=3303003:A€24)=11111111:A(25)=2222
1111

90: A(26)=22112211:A(27)=11222211:A(28)=212
12121

100: A(29)=12122121:A(30)=12211221:A(31)=211
21221

110: FCR A(37)=17T0O 31

120: A(35)=ACA(37)):GOSUR 500

130: NEXT A(37)

140: A(38)=0:A(2)=1

150: BEEP 2:FOR A(34)=1T0 15

16C: AN =A(3L)+16: A1) =A(A(39)) : A(38) =A(T)
+A(33)

17C: PRINT USING "###";A(Z4) JUSING "HHHHIANLH
JAHHEHY ACT) FUSING “HUHSIEEY 2 A(2)

175: NEXT A(34)

180: USING :PRINT "T",A(38)

190: EMND

500: A(34)=0

510: FOR A(38)=1T0 8

520: A(36)=A(35) :A(35)=INT (.1*A(35)):A(36)=
A(36)-10%xA(35)

530: A(33)=2*A(38):A(32)=A(33)-1

540: A(34)=(A(3R)-INT (A(36)*.5)+2)*A(A(32))
+IMT (A(36)*x.5)*xA(A(33))+A(34)

550: NEXT A(32)

560: A(33)=A(39)-2+xA(34) :ACA(37))=A(Z8)*A(38
)Y/16

570: RETURN

740




SHARP

Tl SPEARMAN RANK ORDER CORRELATION PROGRAM NO.
itle COEFFICIENT P4_B—-22
[ Formula ]

Regarding the rank order just like measured values, this program is intended to find the
correlation coefficient.

In the equation above, x; and y; are rank orders, and the identical rank orders should be
settled to a mean value. For instance, if the third rank is occupied by two samples, the mean
of 3 and 4, namely 3.5, is taken; if there are three samples in the same rank, the mean of 3, 4,
5, namely 4, is taken.

The test should utilize the-fact that

¢ = rsvn—Z
V1—rst

conforms to t-distribution of n—2 degree of freedom.

The critical region should be determined by the right side test.

[ Example ]

[ Operation ]

CLOAD VB22V

Input Display Note Input Display Note

1 A | x= 1| [sHFT) R= 8.33333 E—01
2 5 [ENTER)| Y= 12 INTER) | T= 3.988620175
3 5 [ENTER)| X= 13 ENTER) | DF= 7.

4 : 14

5 |Repeat thereafter 15

§ 16

1 17

8 18

3 19

10 20




Titl SPEARMAN RANK ORDER CORRELATION PROGRAM NO.
€  COEFFICIENT P4 -B-22

Memory content

1

10: "A":N=0,5=0

20: INPUT "X="7X
30: INPUT "Y="7Y

40: Z=X-Y:S=S+Z%7

S0: N=N+1:G0TO0 20
60: *"B":R=1-~6*S/ (N*x (N*+N=1))

70: N=N-2
80: PRINT "R=",R

WO 100 |~ | | ]| N

90: PRINT "T=",RxJ(N/(1-R*xR))

100: PRINT "DF=",N
110: END
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SHARP

Title ANGLE CALCULATIONS P4—C—1

{ Formula ]

Inputting angles in degrees, minutes, seconds, the angles are added, subtracted, multiplied, and
divided. This program also multiplies and divides by multiples and divisors of integer. In this
case, the angle is expressed in (degrees. minutes-seconds).

In the case of subtraction, inputs are to be entered in negative numerals. The limit of digits is up
to 4 digits of the integer part in the total angle expression, and up to 2 digits in multiples and
divisors.

The second unit in display is rounded off, but all the digits are stored in the calculator.

{ Example ]
128°45'12"4+54°827 107 —30°20' 10" =147°57/12"
147°577 127 =3=4919/04"
X8=147°57"12"

[ Operation ]
C LOAD Yc 1V

(A] program: For angle totaling
program: For angle division

|C) program: For angle multiplication

Input Display Note Input Display Note
1 [T @A |A= 1} [SHET) TOTAL = 49.1904
2(123.4512 A= 123.4512 12 X
3|54.3210 A= 54.3210 13 3 (EaTER)| X 3
4[—30.2010 (EXTER)| A = —30.2010 14 49.1904x3=147.5712
5 A= 15
§ (B)] | TOTAL = 147.5712 16
1 s 17
8 3 [vl| 3 18
g 1475712 /3=49.1904 19
10 20




ANGLE CALCULATIONS

PROGRAM NO.
P4~ C—1

N
-—

N
N

N
©

N
F-N

N
(2

Title
Memory content

A1 0

B2 6°"

C|3| TOTAL

D|4| N

E |5

F |6

G|7

Hi|s

I {9

J (10

K1

L |12

M |13

N 14

O (15

P |16

Q|17

R |18

S |19

T |20 TOTAL

U

\'}

W

X

Y

Y4

N
[=2)

10:
20
30:
40:
50:
60:
70:
80:
90:

4
100:
110:
120:
130:
140:
150:

#
160:
500:

4
510:
600:
610:

308

"A":T=0:DEGREE

INPUT "A= ";A

T=T+DEG A

GOTO 20

"B":B=T:G0SUB 500

GOSUB 600

C=B:INPUT "/ "D

T=T/D:B=T:G0SUB 500

PRINT C7"/"7USING "###";D;"=";USING "##
HHHAH" B

END

"C":B=T:GOSUB 500

GOSUB 600

C=B:INPUT "X "D

T=T*D:B=T:G0SUB 500

PRINT USING "Hu## HH#H"7C7"X"JUSING "##
"iDU=""JUSING “HHpnH BHUHHY,B

END

B=SGN BxINT ABS (DMS (B+SGN B*.00014)*E
) /EL

RETURN

PRINT USING "Hun#if H###" ;" TOTAL=",8B
RETURN




SHARP

PROGRAM NO.
P4—-C—2

Title OPEN AND RADIATE TRAVERSE

[ Formula]

Input direction angles at starting point and
coordinates, then included angle at each point
and distance, and find the direction angle and
coordinates.

A) Open traverse

B) Radiate traverse

XA
YA

Direction angle: a; =a; 4 +3;+180°—(360°)

Coordinates: X; =X, +1; cosa;
Y;=Y;y+1;sina;
[ Exampie ]  (Open traverse)

110°20°30"  250°515”
I;\/ m ;

00° 10" 10"y © 71.234m

: aﬁ.x‘l?’“\ ™~

X =100
Y =100

[ Operation ]

X;= 143.1825
Y, = 125.4477

C LOAD VC 2 ¥V ([NIER

X,=130.0806
Y.= 195.4664

X, = 245.2350m
Y,= 221.58%4m

(Radiate traverse)
i

110720 30"
95°10" 20",

50.123m
X,= 241.7746m
Y.= 257.6988m

(A] program: Open traverse 123° 45 12" 71.234m
[B] program: Radiate traverse X=200m
Y=200m
NOTE) Coordinates are expressed by rounding off the 5th decimal.
Input Display Note Input Display Note

1| [siF1] [A] [OPEN 11 [SHET) RADIATE
2|(TA)1102030(ENTER)| TA = 110 .2030 12[(TA)1102030 [ENTER] | TA = 110.2030
3[(XA)100 (mmer)) XA = 100 13|(XA200 XA =200
4{(YA)100 [ENTER| YA = 100 14(YA)200 YA =200
§{(B,,)100.1010[NTER' | B = 100.1010 o 15|(B ) 9s.1020 [ENTER) | B = 95.1020 3
61t/ 1)50. 123(ENTER| L = 50.123 161(7 1)50.123(exTeR) | L = 50.123
] A = 30.3040 (a) 17 A = 25.3050
8 ENTER)| 143 .1825 125.4477 {|(X.Y) 18 ENTER) | 245 .2350 221.5894
g ENTER)| Repeat from step 5 on. 19 Repeat from step 15 on.
10 20




OPEN AND RADIATE TRAVERSE

PROGRAM NO.
P4—-C—2

Title
Memory content

Alt] Ta™

Bl2| xa

Cl3 YA

D|4| B

E |5 !

Fl|6| a;

G|71| X;

H(8| Y.

] | 9| Discriminant

J |10

K|

L {12

M 13

N |14

O |15

P |16

Q |17

R |18

S |19

T |20

U1

V |22

W23

X |24

Y |25

Z |26

10: "A":PAUSE "OPEN":I=0:G0T0 30
20: "B'":PAUSE "RADIATE":I=1
30: DEGREE :INPUT "“TA= “;A,"XA= "“;B,"YA= ";
C
40: INPUT "B= ";D,"L= "JE
50: F=DEG A+4DEG D+180
60: IF DMS F>=360LET F=DEG (DMS F-360):
GOTO 60
70: G=B+ExCO0S F:H=C+ExSIN F
80: F=INT (DMS (F+.00014)*E4) /EL
90: PRINT USING "###ftitnft HHHN" ;" A="»F
100: PRINT G,H
110: IF I=DLET A=F:B=G:C=H
120: GOTO 40
237




SHARP

Title

CLOSED AND FIXED TRAVERSE (COMPASS RULE)

PROGRAM NO.
P4—C—3

[ Formula ]

Error of closure in latitude

Error of closure in departure

Sum of distance

Accuracy

Corrected total latitude

Corrected total departure

JAX; =EX
SAY,; =EY
i

StV (ZAX;) 7+ (IAY, )

l:
X, =X, +AX; +—
Z1

I
Y,-:Y,'¥1+AY,'+ !
2

i

EX

EY

Error of closure in latitude

After inputting the difference in coordinates, feed the
included angle (corrected) at each point and distance,

and find the error of closure in latitude and departure,
sum of distance, and accuracy. Also, using the result of
the calculation of error of closure, this program distributes
the error of coordinates according to the compass rule.

5.968 m

Error of closure in departure 7.542m

Accuracy 39
Included angle| Distance Directionangle Total latitude Tota‘%eparture Sum of
230° Om Om distance 376.129
60°10710"” 85.123m | 110°10'10” | —30.701 78.196
125° 5730”7 | 105.05 55°15'40" 27.494 162.416
55°2020" 95.5 290°36' 59.579 71.107
119°24/ 90.456 230° 0 0
[ Operation ] C LOAD VC 3 ¥
Input Display Note Input Display Note
1| (SHFT) (A 11| (B;)55.202 [EATER) | B = 55.202
1|(TA)230 TA = 230 12[(1)95.5 L=955
IAX) 0 [ENTER)| DX =0 XA—XB |13 ENTER) | A = 290.3600
4(AY)0 [ER)| DY =0 YA—YB §14[(B,)119.24 [ENTER' | B = 119.24
5|(B,)60.1010 [ENTER}| B = 60.1010 15| (1 ,)90.456 L = 90.456
§|(/1)85.123 (ENTER)| L = 85.123 16 A= 230.0000
7 ENTER)| A = 1101010 | () 17| [SHFT) EX = 5.9680
B | (B,)125.0530 B = 125.0530 18 IR | EY = 7.5416
9(1,)105.05 L = 105.05 19 (ENTER)| TL = 376.1290
10 ENTERI] A = 55.1540 20 {ENTER) | ACCURACY = 39




SHARP

PROGRAM NO.

Title CLOSED AND FIXED TRAVERSE (COMPASS RULE) | p4— c—3
(A] program: For traverse starting
B] program: For error calculation

{C] program:

(Fixed traverse)

For coordinates output

XB=59.579
| YB=71.107

TB— 220°

95.5

119°24’
55°20'20"
TA=230°
60°10710”
125°5 /304

105.05

8 .123
In this case, input as follows: EX = 4.5330
AX =XA—XB=—59.579 EY = 5.7279
TL = 285.673

AY=YA—YB=—"T1.107
ACCURACY = 39

l, =0
Included angle| Distance Directio%ngle Total latitude TOtaheparture
230° 0m Om
60°10710” 85.123m | 110°10'10” { —30.7009 78.1962
125° 530" | 105.05 55°15' 40" 27.4935 162.4155
55°20'20” 95.5 290°36' 59.5790 71.1069
119°24’ 0 230°

NOTES) e To round off the coordinates, the 5th decimal is discarded.
o If the accuracy is infinite (°°), it results in an error. But the operation can

be progressed to a next step after pressing CL key.

e There is not limit to the number of measure points. Each piece of data,

however, should be inputted twice correctly.

Input Display Note Input Display Note
1| [SHFT) Qlioﬁxgle of [11{(13)95.5 L=95
2 [XA) 0 XA =0 12 59.5792  71.1070
3[(YA) O [NTER)| YA =0 13|(B,119.24[tNER) | B = 119.24
4 |(B)60.1010(ENTER)] B = 60.1010 14](/ 990,456 (enTeR)| L = 90.456
5 |(/ 85,123 [AATER)| L = 85.123 15 —0.0000  —0.0000
6 ENTER][ —30.7008  78.1962 [(x, ) 16
7 (B 1250530 (ENTER)| B = 125.0530 17
8|(/,105.05(NTER | L = 105.05 18
3 27.4937 162.4155 19
10((B,55. 202 [INTER}| B = 55.202 20

—100—




Title

PROGRAM NO.

CLOSED AND FIXED TRAVERSE (COMPASS RULE) P4—-C—3

Memory content

11 1A

2| AX XA
3| AY YA
4| 1

5| 8

6 !

1l «a

8 Y

9 ex

10| ACCURACY
1 x

12 Y

13 V

a—y
<

—
o

—
~—

—
o0

a—y
(1-J

N
[—]

N
—

N
N

N
[7*)

N
£

N
o

N < X|ZE<|C|lH0|D(@|(9|0o|2Z2||rX|lc|—=TIO(mMm|o|0lwm|>»
=

N
o

10: "A":DEGREE :D=0

20: INPUT "TA= ";A,"DX= ";B,"DY= ";C:G=A

30: GOSUB SO0

40: PRINT USING “HHHHHHH HHHH";"A=",G:G0TO
30

50: "B":PRINT "EX=",B

60: PRINT “EY=",C

70: PRINT "TL=",D

80: H==B/D:I=-C/D

90: PRINT USING "##########" ;" ACCURACY=",14/(H
*H+I*1)

100: END

110: "C":6=A:INPUT "XA= ";B,"YA= ";C

120: GOSUB 500

130: B=B+H*F:C=C+I*F

140: PRINT USING "HHHRHHE MHHH"IB,C

150: GOTO 120

500: INPUT "B= “;E,"L= "“;F

510: D=D+F:G=DEG G+DEG E+130

520: IF DMS G>=360LET G=DEG (DMS G-360):
GOTO 520

530: B=B+FxC0S G:C=C+F*SIN G

540: G=INT (DMS (G+.00014)*EL) /KL

550: RETURN

378
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SHARP

Tit| INVERSE CALCULATIONS OF OPEN AND PROGRAM NO.
Iitle RADIATE TRAVERSE pd_ C—4
[ Formula]

Giving coordinates successively, find the distance between two points, direction angle, and

included angle.

(A) Open traverse

[ Example ]

a,= 56°18'36"

(B) Radiate traverse

X5, Y5

Bs=240°15"18"
X

as=116°33'54"

X =4m
X2:| 4m Y4:7m
Y, —4m
X=38m
1 ,=3.606m &
< —12 l,=3 Y;=6m
1—am
Y =1m 1,=2.236m as= 180
= 303°4]1 ‘24"
X5:] Bs 4
Ys=14

[ Operation ]
C LOAD Vv C 4V

NOTE) Distance is expressed by rounding off the Sth

decimal.
(A) program: Inverse calculation of open traverse
program: Inverse calculation of radiate traverse
Input Display Note input Display Note

1| (SHFT] (A} |OPEN 11 B = 240.1518
2{(Xy) 2 (oumes)| X,= 2 12 A=116.3354
3[(Y) 1 ([niem)| Y, = | 13 ENTER) | L = 2.2360
84X, 4 X =4 14 ENTER
50(Y) 4 Y =4 15 Repeat from step 9 on.
6 A = 56.1836 16 SHFT RADIATE
7 IER | L = 3.6055 17 Calculate radiate traverse
p m similarly therafter.
3((X,) 3 X =3 19
10[(Y s R | Y = 6 20

—102—




Title

INVERSE CALCULATIONS OF OPEN AND

RADIATE TRAVERSE

PROGRAM NO.
P4—-C—4

Memory content

Al X+
B Y
Cl3| x;
Di4]| Y,
E|5| ax
Fle| AY
G|1| 71
Hi8| 0,
119 0.
Jlo] 8

K [11| Discriminant (1st time)
L |12} Discriminant 2 (radiate)
M13} °"
N |14

0|15

P {16

Q|17

R (18

S|19

T |20

Ui21

V|22

W |23

X |24

Y |25

Z (26

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
500:
510:

334

"A" :PAUSE "OPEN":L=1:G0T0 30

"B" :PAUSE "RADIATE":L=0

DEGREE :K=0:INPUT “X1= ";A,"Y1= ";B
INPUT "“X= ";C,"Y= ";D

E=C-A:F=D-B

G=J (ExE+F*F)

H=ACS (E/G) :IF F<OLET H=360-H

IF K=0LET K=1:I=H:A=C:B=D:G0T0 130
J=DMS (H-I+540)

J=J-INT (J/360)*360

M=J :GOSUB 500

PRINT "B=",M

IF L=0GOTO 150

1=H:A=C:B=D

M=DMS H:GOSUB 500

PRINT USING “HHHEHHYE HHEH" ;" A=",N
PRINT "L=",G

GOTO 40

M=INT (DMS (DEG M+.00014)*E4)/E4
RETURN

—103—




SHARP

. PROGRAM NO.
Title COORDINATE AREA CALCULATION P4- C—5

[ Formula ]

Determine the area of a polygon by inputting the coordinates of each vertex, according to the
equation below.

2S=3{(X;1 =X )( Y+ Y; ) }

[ Example ]
X X=38lm
J Y—=20m

@ X,= 19m
‘{2: MUm
Y= 18.123m
- Y
f Operation ]
C LOAD ¥ C5V
Input Display Note Input Display Note
1| (s (A 1 S = 482.419000
2|(n) 4 oaTeR) | N = 4 No.of icesl? Input coordinates n times
31X ,)2.512 o) X1= 2.512 13
4((Y,)18123[EnTER) | Y, = 18.123 14
5((X)19 ol X =19 15
8 |(Y)44 Y=44 16
71(X3)81 ENTER)| X = 31 17
8|(Y:)20 (tem)lY =20 18
§|X017  ([mm | X =17 19
10/(Y )10 e Y = 10 20
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PROGRAM NO.

N
=

N
-—

N
N

N
L

N
S

N
o

Title COORDINATE AREA CALCULATION Pa— C_s
Memory content
A1l X;
B2 Y,
Cl3| Xin 10: “A":INPUT "N= ";N:G=0
D|4| Y, 20: INPUT "X1= ";A,"Y1= ";B:E=A:F=B
30: INPUT "X= “;C."Y= ";D
Ei5| X(1) 40: GOSUB 500
Fls Y(1) 50: A=C:B=D:N=N-1
60: IF N<>1GOTO 30
G|l7] =z 2s 70: C=E:D=F:GOSUB 500
Hlsl 2s 80: S=ABS G/2
90: PRINT USING “HHNHHHHBYE HEHHHH";"S="]S
I |9 100: END
J {10 500: H=(C-A)*(D+B)
510: G=G+H
K11 520: RETURN
Lz 186
M |13
N|[14 =
0|15
P18
Q17
R (18
S[19 s
T
U
'}
w
X
Y
Z

N
(=2
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SHARP

Tit| DIAGONAL AND PERPENDICULAR AREA PROGRAM NO.
e CALCULATION P4—C—¢
[ Formula}

Feed the coordinates at three points
sequentially, and find the area of each
triangle.

S = —;hL (L: longest side of a4, b, ¢)
where, h is the height, discarding 4th
decimal.

NOTE) Each side length is expressed in
maximum 4 digits in integer part,
rounding off the 4th decimal.

[ Exampile ]
X X=16
A Y=8
X=8
Y=4 X=10
=20
X=4
Y=10 - Y
[ Operation ]
C LOAD VC 6V [N

Input Display Note Input Display Note
1 (A) 1 ENTER) [ TS = 31.996580
21X 4 ? 12 Repeat from step 2 on.
31CY) 10 ? 13
4i(X;) 8 ()| ? 14
5 (Y2 4 ? 15
6| X3 16 ? 16
1{(Yy) 8 ? 17
8 A=7.211 B=8.944 18
9 C=12.166 H=5.260 19
10 S = 31.996580 20
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Title

DIAGONAL AND PERPENDICULAR AREA
CALCULATION

PROGRAM NO.
P4—C—6

Memory content

1

a

~N
o

180: PRINT USING “HH#HH .H#E";"A=";A;" B=";B

A

B2 b

Cl3 X, ¢ 10: "A":K=0

D 20+ INPUT C,»D,E,F,GsH

4l % 30: X=E-C:Y=F-D:GOSUB 500

EI5 X, 40: A=X:X=G~E:Y=H-F:GOSUB 500
50: B=X:X=C-G:Y=D-H:GOSUE 500

F |6 Ye 60: C=X

gl1| x 70: IF A>XLET X=A
80: IF B>XLET X=B

Hi8| Y 90: I=(A+B+C) /2

i el s 1002 S=[(I*(I-A)*(I~-B)*(I-C))
110: J=INT ((2%S/X)*E3)/E3

J 1 120: L=X:G0OSUB 600

K11l =ss 130: X=L:S=X*J/2:K=K+S
140: L=A:G0SUB 600

Lzl v 150: A=L:L=B:GOSUB 600

M |13 160: B=L:L=C:G0OSUS 600
170: C=L

N |14

ol 190: PRINT "C=";C;" H=":J
200: PRINT USING “EEHHHHHZH HHHEHE";"S=";S

P |16 210: PRINT "TS=";K

Q|17 220: GOTO 20
500: X=f (X*X+YxY) :RETURN

R |18 600: L=INT (L*E3+.5)/E3:RETURN

s [19 393

T |20

U2

V |22

W23

X240 AX

Y|25) AY

Y4
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SHARP

Title TRIANGLE CALCULATIONS PA— C 7

[ Formula ]

A) Given two sides and the included angle. Find the other one side, two angle, and area.

a=-+/bttc?—2bc cos a
1 a?4 c?—Db?

2ac

B=cos™

C=180—A—B

1
S=—Dbc¢ sin A
2

B) Given two angles and the included side. Find the other one angle and two side lengths.

A=180—(B+C)

a
b= - sin B
sin A

a

c= sin C

sin A

C) Given three side lengths. Find the area and interior angles.

b%+4 ¢?—a?

A=cos ! —m/—
2 bc

at+ ci—p?

B=cos ! ——mmm—
2ac

C=180—A—B

Input Display Note input Display Note
1 A 11
2 |(b) 107 .287(ENTER) | SB = 107.287 12|(a) 128.456(ENTER)| SA = 123.456
3 |(c) 62.052 SC = 62.052 13{(B) 60.203 B =60.203
4 [(A)89.2910(ENTER) | A = 89.2910 14{(0 30.1020[ENTER)| C = 30.1020
5 SA = 123.4565 K 15 A = 89.2910 |&
6 B = 60.2030 16 ENTER) | SB = 107.2865
7 c = 30.1020 17 ENTER)| SC = 62.0515
8 TR S = 3328 .5525 18 S = 3328 .5163
g B Reaffirmation 19 T Reaffiimmation |
10 20
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SHARP

| Title

TRIANGLE CALCULATIONS

PROGRAM NO.
P4—- C—7

[ Example ]

62.052m

89°2910"
107 .287m S = 3328.5526(m?)
30.1020

60.2080 c

[ Operation ]
C LOAD VvVCT7V

123.45Tm

NOTE) Side length and area are expressed by discarding the 5th

digit.
(A] program: Calculation with two sides and included angle given.
program: Calculation with two angles and included side given.
(€] program: Calculation with three side lengths given.
Input Display Note Input Display Note
! € 1
1/(a) 123.457(ENTER)| SA = 123.457 f12
3|(b) 107 .287 [iuTeR)| SB = 107 .287 13
4](c) 62.052 SC = 62.052 14
5 A =89.2912 2 15
8 ieRy B = 60.2029 16
1 iR | C = 30.1020 17
8 fiiR)| S = 8328.5527 18
g EaTER Reaffirmation 19
10 20
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Title TRIANGLE

CALCULATIONS

PROGRAM NO.
P4—- C-—-T

Memory content

1 a

b

c

AL A°

B, B°

c,cC

0 ol

D |0 |~ || W N

—t
=

—
-—

-—t
[

-—
©w

—t
-

—
N

—
o

-—
~J

-t
o0

—
-]
w

~N
=

~N
—t

~N
[d

~N
(2%

~N
£

~N
(4]

N <(X|g|<|C|-H 0D O TVO|Z22|rXc=-IOTMMOO D>

~N
(-]

10: "A":DEGREE :INPUT "SB= ";B,"SC= ";C,"A=
II;D

20: D=DEG D

30: GOSUB 500

40: GOSUB 600

50: GOSus 700

60: F=180-D-E

70: PRINT USING "HHHRHUB HHHHY V"SA=",A

80: G=E:GOSUE 800

90: PRINT "B=",G:G=F:GOSUE 800
100: PRINT "C=",G

110: PRINT "S=",5:G0T0 70

120: "B":DEGREE :INPUT "SA= ';A,"B= ";E,"C=

";F

130: E=DEG E:F=DEG F

140: D=180-E~F

150: B=A%*SIN E/SIN D

160: C=A*SIN F/SIN D:GOSUB 700

170: G=D:GOSUB 800
180; PRINT USING “HHHBHHR HEHH" ;" A=",C

190: PRINT "SB=",B

200: PRINT "sScC=",C

210: PRINT '"S=",S:G0T0 180

220: "C":DEGREE :INPUT "SA= ";A,"SB= "/;B,"SC

r

230: D=ACS ((BxB+C*C-AxA)/2/B/C)
240: GOSUB 600
250: F=180-D-E
260: GOSUB 700
270: G=D:GOSUE 800
280: PRINT USING "HHHHHEH HHRH";"A=",G:6=E:
GOSUE 800
290: PRINT "B=",G:G=F:GOSUB 800
300: PRINT "C=",G
310: PRINT *$=",S:GOTO 270
S00: A=J(B*B+C*C-2*Bx€xC0S D) :RETURN
600: E=ACS ((AxA+C*C-BxB)/2/A/C) :RETURN
700: S=B*C*SIN D/2:RETURN
800: G=DMS (G+.00014) :RETURN
584
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SHARP

POINT ON STRAIGHT LINE AND PARALLEL

Title MOVING POINT

PROGRAM NO.
P4- C—38

[ Formula]

coordinates of the point of parallel movement.

Given coordinates of two points, moving distance, and vertical distance. This program find the

NOTE) The coordinates of the result are given

!
X, G{( g, in 5 digits of integral part, discarding
X2 5th decimal.
_h(xp/(Yz
Yp
+h
Xa X4q
- Y
[ Example ]
RS X#3.625 m
Y2:6.5]2m
Xp=2.0057m
Y, = 8.728Tm
— Y  Xq=1.1413m
Yq = 4.2315m
Xq' = 2.8701m
Yq/ = 3.2258m
[ Operation ]
C LOAD VC38 Vv
Input Display Note Input Display Note
IREGIRTY 1
2 (X1)1 [ENTER X1:1 12
1 (Y2 INTER)| Y, = 2 13
4| (X,)3.625(ENTER)} X, = 3.625 14
5| (Y.)6.512(0em| Y.= 6.512 15
§| (L) 2 L =2 3 16
11 (h) 1 BTERl| H = 1 17
8 P:2.0057 3.7287 (zp,3p) |18
§ HTER) | Q- 1.1413  4.2315 (xg,xq) [19
10 ENTER; Repeat |20
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POINT ON STRAIGHT LINE AND PARALLEL PROGRAM NO.

P4-C—38

Title  woviNG POINT
Memory content

Al X,

B2l v,

Ci3| Xx..r

D4 v,

E |5 !

F|6] =&

G|7 Xp

H|8 Yp

|9 6

J[10] X

K11 Yo

L (12

M [13

N [14

O |15

P |16

Q|17

R |18

S |19

T |20

U |2

V |22

W |23

X |24 ~x,0

Y |25| AY

Z |26

10: "A":DEGREE :INPUT "X1= ";A,"Y1= ";B,"X2
= ";C,"Y2= "D
20: X=C=-A:Y=D-B
30: C=f(X&X+YrY)
40: X=ACS (X/C):IF Y<OLET X=360-X
S0: INPUT 'L= ";E,"H= "/F
60: G=E*COS X+A:H=ExSIN X+B
70: PRINT USING “HRHHHR HHHH";VP:"76G/H
80: I=X+SGN F*90:F=ABS F
90: J=F*xC0S I+G:K=F*xSIN I+H
100:; PRINT "Q:"7;J/K
110: GOTO 50
219
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SHARP

Title

STADIA CALCULATION

PROGRAM NO.
P4—-C—9

[ Formula ]

S=KI! cos?a+C cos a

AH:%KZ sin 2 @+ C sin «

stadia addition constant

-
i,
GH
,'IJH K:
C:
i H: machine height
GH=AH+ :H— 1,
[ Example ]
K=100, C=03 iH=1
I,=1.62b5m a=8°4T7"= =129.707
[:=0.962m GH=20.079
1.3:0.3”!
[ Operation ]
C LOAD v C 9 vV

This is the calculation method using the stadia hair of the transist. This program computes the
horizontal distance S and ground height GH from the stadia reading length and angle of elevation.

s

L2
I3

stadia multiplier constant

NOTE) Distance is expressed by discarding the Sth decimal.

(A] program: For input of constants
(8] program: For input of survey data
input Display Note Input Display Note

l (A) A IET
1{(K)100 K =100 Initial setting]12) (71)1.625 [NTER}| L= 1.625
3(C).3 ENTER)| C = .3 13{(1,).962 L.= .962
HGH ] IH=1 14](15).3 Ly= .3
§ 15| (@ 8.47 [aten)] A = 8.47
§ 16 S =129.7070 —
1 17 twien)| GH=20.0790
8 18
9 19
10 20
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PROGRAM NO.

Title STADIA CALCULATION PA4—C—g
Memory content
1 K
2 C
10z "A":INPUT "K= ";A,"C= ";B,"IH= ";F
3| cosa 20: END
4l s 30: “B":DEGREE :INPUT "L1= ";G,"L2= ";H,"L3
= "I,"A= "5y
5| AH 40: J=DEG J:L=ABS (G-I):C=C0S J
6 :H 50: D=A*L*CxC+Bx(
60: E=A*L*SIN (2%J)/2+B*SIN J
1 1, 70: K=E+F-H
8| 1. 80: PRINT USING “MAHHEEH HHEH™;"S=",D
90: PRINT "GH=",K:GOTO 20
9| o, 100: END
R 194
11| GH

—-—
N

—-—
[ d

—-—
(o)

—-—
(-]

-
~d

—-—
o0

-t
[ =)

N
[—)

N
—

N
N

N
[ 2

~N
-

N
o

N <X | <CcH40DO|D]|0|1 22 |rX|¢|/=-I|OMMO|O|T|>
=

N
N
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SHARP

Title

SINGLE CURVE CALCULATIONS

PROGRAM NO.
P4—-C—10

[ Formula ]

This program determines each element of a single curve by giving intersecting angle IA and
radius R. Also, the deflection angle and chord length are found by giving the curve length.

[ Example ] R = 100m

IA=36"°20’

[ Operation ]

Tangential length

Curve length

Chord length

Exterior line length

Middle ordinate

Area

Deflection angle

Chord length
TL = 32.814m
CL = 63.414m
= 62.356m
SL= 5.246m
M= 4.98m
S =208.271Tm

C LOAD ¥ C 10V [ENTER)

IA
TL =R tan—
2
pid
CL=R——1A
180
IA
L=2R sin—-—
2
IA
SL=R( sec—z—-—l )

IA
M:R( thOST)

R? *TA
§=—(Z —sin IA)

2 180

90 L;

T R
l;=2Rsin ¢,

NOTE) Distance is expressed by discarding

the 5th decimal.
(A] program: (R, IA) input
program: (R, L) input
Input Display Note Input Display Note
1| o A HINES
1{(R)100  [ENTER)| R = 100 121(R)100  [Extem)| R= 100
3[(TA)36.20(eTER]| IA = 36.20 133 (L1000 (NTER| L = 10 N
4 TL = 32.8138 19§ 14 A=2.5153 L=9.9958{| (s ,1)
5 BNTERl| CL = 63.4136 15 (ENTER)
8 L = 62 .3564 Reaffirmationw Repeat
possible
1 ENTER)| SL = 5.2461 17
8 ENTER| M = 4.9846 | 18
g ENTER| S = 208.2717 19
10 ENTER H 20
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SINGLE CURVE CALCULATIONS

PROGRAM NO.
P4-C—10

Title
Memory content

Al1l Rr

Bl2| 1a,1a°

C |3 IA/2

D|4| TL

E (5] CL

Fl6| L

Gl7| sL

H|8| M

I |9

J 16 1

K1l

L |12

M |13

N |14

O |15

P (16

Q|17

R |18

S |19

T |20

Ul

V |22

W |23

X |24

Y |25

Z |26

10: "A":DEGREE :INPUT "R= ";A,"1A= "B
20: B=DEG B:C=B/2:D=AxTAN C
30: E=AxJU/180%B:F=2*xA*SIN C
40: G=Ax(1/C0S C=1) :H=Ax(1-C0S C)
50: I=A%A/2x(T*B/180~SIN B)
60: PRINT USING “HHHHHHH HHHH";"TL=",D
70: PRINT "(CL=",E
80: PRINT "L="/,F
90: PRINT "SL=",G
100: PRINT "M=",H
110: PRINT "S=",1
120: GOTO 60
130: "B":DEGREE :INPUT "R= ";A
140: INPUT '"L= ",F
150: K=90*F/J/A
160: J=2%xAxSIN K
170: K=DMS (K+.00014)
180: PRINT USING *“#itis #asi® ;" A=";K;USING "#
HHRE guag";v L=";J
190: GOTO 140
323
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SHARP

' Title

CLOTHOID CURVE

PROGRAM NO.
P4-C—11

[ Formula ]

Of the clothoid curve elements, A and R, or A and L are inputted, and X,Y, 1, etc.

are determined.

Y M
‘ R
A2
L=—o
P/ > (X.Y) R
L
/ e 1 :i
KA O —TARAT R R
X
XM
TL
1t 18 12
X=Al(1— -+ -
40 3456 599040
Al 3 l 4 l 8 l 12
Ys—(1—— - )
6 56 7040 1612800
. L 180
Tangential angle ¢ :——2—15 X XM=X-—Rsinrt J=tan' —
4 TL=X—Y cotr
TK=Y-cosec 7 SC=Y-cosec ¢
Shift AR=Y+R cos 7 —R
[ Example ]
A =100 X =49 .922 XM= 24.98Tm
R = 200m Y= 2.081 TL = 33.361m
L= 50 t =7°09'48" AR = 0.521m
SC = 49.965 8§ =2°23"13"
TK =16.692
[ Operation | C LOADYC 11V NOTE) Distance is expressed by discarding
[A,J‘ program: (A’ R) input the 5th decimal.
(B program: (A, L) input
Input Display Note Input Display Note
1| (swer) (A 11 [ENten) | D 2.2313
1[(A)100  (ENTER)] ? 12 [ENTER) | SC 49 .9652
[3](R)200  [EwTER)] ? 13
4 L 50 .0000 14| [SHFT)
5 ENTER)] 49.9219 2.0810 | (X,Y) 115/(A)100  [eNeR]| ?
; ([EwTem)| T 7.0943 16| (L) 50  (ENTER)| L=
1 (ENTER)| XM 24.9869 17 R 200.0000
8 ENTER)| TL 33.3606 18 H
9 ENTER]| TK 16.6915 19 {( Similarly thereafter
10 EnTiRi| DR 0.5205 20
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CLOTHOID CURVE

PROGRAM NO.
P4—-C—11

Title
Memory content
1 A
2 R
3 I,z
4 L
5 XM
6{ TK
7| TL
8| AR
81 &
10 sc
1" g°"
12| Discriminant

-
(1)

-
o

-—
o

—
—~d

=Y
[

—
(-]

N
(=]

[~ ]
-

N
N

N
(1)

N
L

N
[2,)

N <X E<|C|4|0|DO|DV|0|2Z2|2|r| X C—T(QMMOO|D|>

N
o

10: "A":L=1:60T0 30
20: "B":L=0
30: DEGREE :INPUT A
40: IF L=0QINPUT 'L= ",;D:B=AxA/D:GOTO 60
50: INPUT B
60: C=A/B:D=AxA/B
70: USING "HHHEHHK JHBHR"
80: IF L=0PRINT "R";B:GO0TO 100
90: PRINT "L"/D
100: X=AxCx(1-CA4/40+CA8/3456~C~12/599040)
110: Y=A%xCA3/6%(1-Cr4/56+C*8/7040-Cr12/16128
0o
120: PRINT X,Y
130: C=D*90/B/X:K=C:60SUB 500
140: PRINT "T"?K
150: E=X=B*SIN C:PRINT "XM"JE
160: G=X=-Y/TAN C:PRINT "“TL"7G
170: F=Y/SIN C:PRINT “TK";F
180: H=Y+B*(C0S C~B:PRINT "DR":H
190: I=ATN (Y/X) :K=I:G0SUB 500
200: PRINT "D"7K
210: J=Y/SIN I:PRINT "SC";J
220: END
500: K=DMS (K+.00014) :RETURN
391
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SHARP

Title

COORDINATES CONVERSION

PROGRAM NO.
P4—-C—12

[ Formula ]

This program converts the local coordinates into original coordinates, and vice versa.

X=Xyt xcos §—ysin b
Y=Y+ x sin 6+ y cos @

-y

X x
I \ R
6 y
Xo /
Yo
[ Example ]

r=(X—Xg)cos 6+ (Y—Y,) sin #
y=(Y—~Yy) cos § —(X—X;,) sin @

6 should be negative if counterclockwise.

Yo=13m
} —
[ Operation ]
C LOAD vCi2V
NOTE) Coordinates are expressed by discarding the 5th
’ decimal.

(A] program: For input of constants

program: Original coordinates calculation

program: Local coordinates calculation

Input Display Note Input Display Note

1] [sFr} (A 11 €
X7 ENTER) | X = 7 12| (X)16.T62(INTER)| X = 16.762
3| (Y18 (onTER| Yo= 13 13| (Y)17.207(pnem)| Y = 17.207
4((6)—25 .3 {mER)| A =—25.3 14 6.9998 7.9998 (x,%)
5 15
§| (sHeT G 16
1{(x) 7 ENTER) | SX = 7 17
8|(» 8 ENTER | SY= 8 18
9 16.7621 17.2071 (X,Y) 19
10 20
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Title

PROGRAM NO.

COORDINATES CONVERSION b4 132

Memory content

1

X

Yo

0

Tl Il )
r

Wl e | ~mwon |~ N

—
[—]

-—
-—

—t
n

[y
[

[y
o+

-—
o

-—
o

—-—
~]

-
-]

-
-

g
[

~N
-

N
N

N
[ 2]

»nN>
r

N
[22)

y . AY

Ni<|[X gE<|C|-|0|D|O(D|0|22|r|X|C¢|=(T|OMMOOT| >

N
o

10: "A":DEGREE :INPUT "XC= "7A,"Y0= ";B,"A=
";C

20: C=DEG C:END

30: "B":INPUT "SX= "/;X,"SY= "7Y

40: D=A+X%CO0S C~Y*SIN C

50: E=B+X*SIN C+Y%xCOS C

60: GOSUB 500

70: END

80: "C":INPUT "X= “/;X,"Y= "2Y

90: X=X-A:Y=Y-B

100: D=X*C0S C+Y*SIN C

110: E=Y%x({0S C-XxSIN C

120: 60SuUB 500

130: END

S00: PRINT USING “##un#ntt HHHH"D,E

510: RETURN

215
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SHARP

PROGRAM NO.

Title CHAMFER CALCULATION PA— C—13
[ Formula ]
By specifying points (1), (2),(3),and 1 or L,
X 1 this program determines the side length L,
chamfered area, and coordinates of points P
and Q.
L=2+ [ sin @
L ., ]
S=(~— + cot —
2 ) © 2
% The order of points (1), (2), (3) may be inverted
to (3), (2), (1), but the positions of P and Q are
also inverted in this case.
[ Example ]
X I =1
1 L =1.576
5 -+
+ S =10.4851
1 Xp=1.707
L Yp=4.293
] Xg=1.514
—t——t——t————+ — Yo =5.857
) 10 Y
[ Operation ]
C LOAD Vv C 13V (i)
(@ program: / input NOTE) The distance, area, a1.1d coordinates are
. expressed by discarding the 5th decimal.
program: L input
Input Display Note Input Display Note
1| (s (A 11 [ENTER! | 1.7071 4.2928 (xp,yp)
1(X) 5 X,=5 12 (ENTER)| 1.5144 5.8574 (xg,5q)
(YD 1 ENTER)} Y =1 13
XD 1 ENTERN X = 1 14 g@ B In this case, input is in the case of
z (BHTER)| X, [.j (A], and input (L) in place of the ——
5|(Y,) 5 [ONTER| Y,=5 15 i | final (1),
§|(Xs) 4 [ENTER)| X5= 4 16 :
11(Ys) 10 [ExTER)| Ya= 10 171(L)1.576 [meR)| L = 1.576
81C) 1 ENTER) | SL = 1 18 SL = 0.9997
9 L = 1.5764 19 ENTER) | S = 0.4848
10 ENTER) | S = 0.4850 20 ! Similarly thereafter
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PROGRAM NO.

Title CHAMFER CALCULATION P4 C—13
Memory content
1| 6.2
2 X,
10: "A":M=0:GOTO 30
3 Y, 20: "gr e M=
4| x, 30: DEGREE :INPUT "X1= ";B,"Y1= ";C,"X2= "}
DI"Y2= ";EI"X3= ";FI"Y3= ";G
S| Y 40: IF M=0INPUT "SL= ";H:GOTO 60
6| x, 50: INPUT "L= ";J
60: X=B=-D:Y=C-E:GO0SUB 500
ERE 70: I=X:X=F~D:Y=G-E:GOSUB 500
8| 80: A=ABS (X=I)/2:USING “HHHHHHH HHHH"
90: IF M=0LET J=2*H*SIN A:GOTO 110
9| 0. 100: H=J/2/SIN A

110: IF M=0PRINT "L="7;J:GOTO 130
120: PRINT "SL="’H

=
=

—
-t
-
N
[av]

130: K=J/2:L=ABS (K*K/TAN A)

140: PRINT "S=";L
150: GOSuB 600

—
N
w

<

160: I=X:GOSUB 600

170: END
SQ0: A=[(XkX+Y%Y)

15 510: X=ACS (X/A):IF Y<OLET X=360-X
S20: RETURN

16 600: N=HxCOS I+D:0=H*SIN I+E

17 610: PRINT N,O
620: RETURN

18 373

—
[7-]

N
[—]

~
-—

N
N

N
2

AX 0,

N
£

ANY

N
wn

N
[-2]

IN|<|X|g|<|c|Hd|{n|D|O|D|O0|2|2|rX|¢|=|T|O|mMmoO|O|BO|>
=
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SHARP

. INTERSECTING POINT AND PERPENDICULAR PROGRAM NO.
Title  caLcuLATION Pa-C—14
[ Formula ]
@) ® © D)
X
A ? A I\
I
0
| © ‘
(4 @
P P
7
’ ®
@) )
m
® oY
The intersecting points in the diagrams above are found by giving the coordinates and
direction angle.
[ Example ]
o ’ U
X,—6 0-=153°26'06
X Y,=2 X4
f Xz=5 X =2.615
5 Y,= 51 Y =3.077
X=4 -
01____450 | Y=3 R
_ X=2 1
X1= Y4:4 |
-t le
T ¥ 5 T M Y T Y—
[ Operation ]
C LOAD Vv C 14 Vv
NOTE) Coordinates are expressed by discarding the 5th
decimal.
Input Display Note Input Display Note
D TS
Xy 2 | X, =2 12|Xy) 2[R | X,=2
3((Y) 1 ENTER'| Y, =1 13/ (Y 1 Y, =1
§|X,) 5 @ X,=5 14{(6,) 45 A,=45
s[(Y,) 4 (ENTER)| Y, = 4 15(X3) 6 X3= 6
1(Ys) 2 Y,=2 179153, 2606 [EATER)| A= 153.2606
8(X,) 2 X,=2 18 3.9999 2.9999 | (X,.Y,)
§1(Y)) 4 ENTER| Y, = 4 19
10 3.9999 2.9999 (Xp.Yp) [20
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SHARP

Titl INTERSECTING POINT AND PERPENDICULAR PROGRAM NO.
Itie CALCULATION P4—-C—14

(A) program: Input of 4 points
(B] program: Input of 2 points and 2 direction angles
[C] program: Input of 3 points and 1 direction angle

[D] program: Perpendicular.

Input Display Note Input Display Note
1 (e 11 (s} D)
2/(x) 2 R ¥, =2 12)(x,) 1 BNTER)) x = |
3|(Y,) 1 BmR|Y.=1 1Bly) 2 [mR|Y,=2
4((X,) 5 [NER| X,=5 14 (X,) 4 [EaTER)| X,= 4
5|(Yo) 4 [NTe)| Yo= 4 15 (Y,) 4 Y, = 4
6{(Xs) 6 [ENTER)| X3= 6 16{(X3) 4 (INTER} | X5= 4
11(Ys) 2 [NTER| Ys= 2 17(¢vs) 1 [NeR) | Ya=1
8 | (6153, 2606 (ENTER]| A= 153.2606 18 2.6153 3.0769 |(X,.,Y,)
9 3.9999 2.999 | (X,,Y,) |19
10 20
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INTERSECTING POINT AND PERPENDICULAR

PROGRAM NO.
P4-C—14

Title CALCULATION
Memory content
Al x
B!2 X y )
10: "A":GOSUE 600
Cl3| v 20: INPUT "X4= "iH,"Y4= "I
DIl4| x, 30: GOSUB 700
40: X=H-F:Y=I-G:GOSUE 500
El5 Y. 50: K=X:60T0 160
Fls| x. 60: “B":INPUT "X1= ";B,"Y1= ";C,"A1= ";J
70: INPUT "X3= ";F,"Y3= ";G,"A3= ";K
G|7| Y. 80: J=DEG J:K=DEG K:GOTO 160
His| x, 90: "C":GOSUB 600
100: INPUT "A3= ";K
1|9] v, 110: K=DEG K:GOSUB 700
J el 0. 120: GOTO 160
130: "D":G0SuUB 600
Kl 0, 140: GOSUB 700
160: X=TAN (J+E=4) :Y=TAN (K+E-4)
M]3 170: A=(X*B-Y*F=~C+G) /(X-Y)
N |14 1830: B=X*x(A~-B)+(
190: PRINT USING “HHHHHEH HHHH";A,B
0|15 200: END
P |16 S00: L= (X*X+YxY)
510: X=ACS (X/L):IF Y<OLET X=360-X
Q|17 520: RETURN
600: INPUT "X1= ";B,"Y1= ";C,“X2= ";D,"Y2= "
R |18 FESMX3= MIF,MY3E MiG
S (19 610: RETURNM
700: X=D-B:Y=E-C:G0SUB 500
T |20 710: J=X:RETURN
U l21 439
V|22
W23
x 24 AX ,m,
Y 25 AY , m,
Z |26
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SHARP

Tit| A POINT AT A CERTAIN DISTANCE FROM TWO PROGRAM NO.
Itl€  pOINTS (INTERSECTING POINTS OF TWO CIRCLES) | P4— c—15

[ Formula ]
Given coordinates of points (A), (B), and
distances /;, {,. This program find the
P coordinates of points P and Q.
l» (Negative) Points P and Q are discriminated by
changing the value of I, to positive and
negative. When [, is positive, point Q
is determined; when negative, point P is
found.

X
)

(A) la (Positive)
Q

> Y

[ Example ]

i
! Y X =0.8167
@ Y =—0.9915

[ Operation ]
v v
C LOAD clrs (BWTeR) NOTE) Coordinates are expressed by
[A) program: For calculation of intersecting point discarding the 5th decimal.
Measure points should be from

program: For registration of coordinates No. 1 to No. 8, in principle.

Input Display Note Input Display Note

1 B 11| [sHF1) (A

2 |eBistration gyl 4 = 1 12|A1 [ |6A=1

31X 1 (| X =1 13| % B2 [ |4 B =2

4l(YD) 1 [TeR)| Y =1 14{(Ip)2  [INTER] | LA =2

5 |(Xp)—1 [ENTER)| X = —1 15| (/) —3 .5[NmEm| LB =— 3.5

6(Y.) 2 Y =2 1gRegistration gl gr = 3

7 | f 17 2.4832 2.3415 | (xp,5,)9
8 | Register necessary points, however, up 18 ENTER|| (NOTE) With this key, registration ends,
n to 8 points including result

9 19

0 20
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Title

A POINT AT A CERTAIN DISTANCE FROM TWO PROGRAM NO.
POINTS (INTERSECTING POINTS OF TWO CIRCLES) | P4—- C—15

Memory content

1

IND a

i A, 1

X, ®.0

Y,‘,KZ

+/~b

;

XA, x

YA,y

O o | ~Nlm | | W N

Xg AX

—t
[=]

YB AY

—
—

(x

—t
N

\v,

—
(75

(X

\v,

—_
o
™~

w

—
o

—
|

=N

—
[

—
[1-]

o

N
=

(=23

N
N

N
(2%

-~

N
-

N
o

oo

N|i<[|[X | ET|l<|ClHi|DO|D|j0O|Z|I2|rXc|l—=XTOMMOOIO|D!>
=

N
[=z]

N
AN TN TS LTS T | T

10:
20:
20:
40
50:
é60:

70:

80:

90:
100:
110:
120:
130:
140
150:
160:
170:
180:
190:
S00:

"BY :INPUT YNO= ";B

INPUT "X= ";C,"Y= ";D
A=B:GOSUB 500
ACAY=C:A=A+1:A(A) =D
B=B+1:G070 20

"A":DEGREE :INPUT "NOA= ";B,"NOB= ";C,"
LA= "7D,'"LB= ";E,"NO= "/F
A=B:GOSUB 500
G=A(A) : A=A+1:H=A(A)

A=C:G0SUB 500

I=A(A) :A=A+1:J=A(A)
I=I-G:d=J=H:B=J (IxI+J*xJ)
C=ACS (I/B):IF J<OLET C=360~-C
A=ACS ((D*D+B*B~ExE)/2/D/B)
C=SGN E*A+(C

G=D*C0OS C+G:H=D*SIN C+H

PRINT USING "#HHgH#aH  AHHE" 7G,H
A=F:G0SUB S00
ACA)=G:A=A+1:A(A) =H

GOTO 160

A=2%A+9 :RETURN

386
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SHARP

Title

CITY BLOCK VERTEX CALCULATION

PROGRAM NO.
P4—-—C—16

[ Formula ]

[ Example ]

Given city block points (1), (2), (3),
-« -, and half widths of road 4, , &5,
hs, - -as shown. The coordinates
of vertex Py (X, Yp;) are deter-
mined. Depending on the sign of
h, the calculation may be done on
either right side or left side of the
running direction.

For the intersecting point with the
block line, 0 should be inputted as
h at the corresponding point.

( XP,=—0.4524
( XP,= 1.9999
YP,= 6.1213

[ Operation ]

C LOAD vC16V NOTE) Coordinates are expressed by discarding the 5th
decimal.

Input Display Note Input Display Note
1| [SEF1] (@A) 11 —0.4524 3.6688 | (X, ,Y,)
2| (Xp2 X, =2 12 ENTER e
31yl INTER)| Y, = 13| (X,)8 ENTER) | X = 3 Repeat
4f (k1 INER)| H,= 1 14l (Y )1 INTER | Y = 7
5| (X1 X,=1 15| (A1 ENTER) | H= 1
6|(Y2)3 ENTER) | Y:= 3 18 1.9999 6.1213 H(X,,Y,)
71{(h1.5 H,=1.5 17
B |(X5)8 X=3 18
91(Ys)5 ENTER]| Y = 5 19
10| (hs)1 H=1 20
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CITY BLOCK VERTEX CALCULATION

PROGRAM NO.
P4—- C—168

Title

Memory content
1] X, &
2l Y. @
3| M

4 X

5 Y,

6|

11 Xs

8! Y,

8 &

100 7

1 6,

12 ®
13 \2)

—-—
o

-—
o0

-
]

—-—
o0

N
=

~N
—-—

~N
N

~N
[

N
E

AX, 0,490 ,m,

~
[2a)

AY 0,490 ,m Q)

Ni<|X El<|cld|lDdo|P|0i2|S|Ir>X =T/ TMMOO D >
-

~N
o

10: "A":DEGREE :INPUT "X1= "7A,”Y1= ";8,"H1
= II;C
20: INPUT "X2= ";D,"Y2= ";E,"H2= ";F
30: INPUT "X= ";G,"Y= "“JH,"H= ;I
40: X=D~A:Y=E-B:GOSUB 500
50: K=X:X=G6-D:Y=H=-E:G0SUB 500
60: Y=X+90:X=K+90
70: A=A+CxCO0S X:B=B+C*SIN X
80: L=D+F*C0OS Y:M=E+FxSIN Y
90: X=TAN (X=90+E-4) :Y=TAN (Y-90+E~4)
100: O=(X*xA-YxL=B+M)/(X~-Y)
110: Y=B+X*(0-A)
120: PRINT USING "HHHHHHH HHHH"0,Y
130: A=D:B=E:C=F:;D=G:E=H:F=I
140: GOTO 30
500: J=sF(XxX+YxY)
510:; X=ACS (X/J) :IF Y<OLET X=360~X
520: RETURN
357
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SHARP

DIVISION INTO SPECIFIED AREA BY SPECIFYING

PROGRAM NO.

Title A POINT IN A POLYGON Pa-C—17
[ Formula ]
6} According to the segment passing through point
A (1), the coordinates of point P to yield a specified
— area So are found.
The calculation may be either clockwise or
counterclockwise.
@
[ Exampile ]
X
( XP = 0. 4
Yr,=5.8
X,;=1
Y, =7
R

[ Operation ]

C LOAD Vv C 17V [N

NOTE) Coordinates are expressed by discarding the Sth

decimal.

Input Display Note Input Display Note
1| i) @A 1 i 10.4000 5.8000 | (X, ,Yyp)
2[(S)12  [ENTER)| So= 12 12 :
3|(X.)4 @ X,=4 13| Keep inputting until
41(YD8 ENTER]| Y= 3 14| reaching specified area.

5 (X2 X,=2 15
6| (Y)1 ENTER | Y= 1 16
71X3)—1 [N} X = —1 17
8(Y,)8 INTER] | Y = 38 18
9|(X)1 X =1 19
10{ (Y )7 NTER| Y =7 20
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Title

DIVISION INTO SPECIFIED AREA BY SPECIFYING PROGRAM NO.
A POINT IN A POLYGON P4-C—17

Memory content

At X |,k
B|2| Y.
Cl|3] X,
D|4| Y.
E |5 So
F|6]|] AX,
G|1| AY,
H| 8] AX.
| 9] AY,
J[10] AX;
K11l AY;
Li12f azs
M|13] x2S
N (14

O |15

P 16

Q|17

R |18

S |19

T (20

U 21

V |22

W |23

X (24 X,
Y |25 Y,
Z |26

10: "A":INPUT '"S0O= "/E

20: INPUT "X1= ";A,"Y1= "’B

30: INPUT "X2= ";C,"Y2= "D

40: NM=0

SQO: INPUT "X= "IX,"Y= "7;Y

60: F=C-A:G=D-B

70: H=X=-C:I=Y-D

80: J=A-X:K=B-Y

90: L=GkF+(2%xG+I) *H+(2xG+2*x I+K) *J
100: M=M+L

110: IF ABS M/2>EGOTO 130

120: C=X:D=Y:GOTO 50

130: A=-(ABS M-2%xE)/ABS L

140: X=AxH+X:Y=AxI+Y

150: PRINT USING "HHHBHHB HHEL XY
160: END

255
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SHARP

Title PARALLEL SPECIFIED AREA DIVISION P4- C—18

[ Formula ]

/ W In a city block as shown on the left, when
included angles «, 8, and coordinates of
(3),and(2) (3)=6:,(3)(H =6,,(2) 3) =
[ are given, the program find the coordinates
of points P and Q that yield a specified area
by the segment parallel to (2) (3).

(NOTE) The input conditions above are
[>————e—  obtained by the inverse calculation of

02 @ P4 —-C —4.
Y 6,
[ Example ] X
4 ®
2
Q
@
/ =116°33" | 54"
=11 S=125 S,=1.75
B=90°
X3:0 .\ ; : @ t Y
= ®
Y;=0 P 6,= 90°
/
(91:1800

[ Operation ]
C LOAD v C 18 v () NOTE) Coordinates are expressed by discarding the 5th

decimal.
Input Display Note Input Display Note

1] mm @& 1 [NTER) [ Q 1 1.5000 0.9999 | ¥ (xq . 30)
2|Xy) 0 ENTER) | X 5= 0 12 (ENTER) | Repeat from step 9 on. -
3(CYs) 0 ENTER)| Y= 0 13

4 |(a)116.3354 A =116.3354 14

5/(B) 90 B = 90 15

g (6. 180 Z1 =180 16

7{(6,) 90 [MTER) |22 = 90 17

8D 1 L = 1 18

31(8) 1.25@mR)|S =1.25 < 19

10 P 1 0.0000 0.9999 X (xp,yp)f20
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PARALLEL SPECIFIED AREA DIVISION

PROGRAM NO.
P4-C—18

—y
]

Y
(-4

Y
-

N
=]

N
ank

N
N

N
(7]

N
$u

N
o

Title

Memory content
Al v
B2 X
Cl3| Y. 10:
D! 20:
E |5 30:'
] 0
G|1| B 60:
1] . 7
1 (9] s o0:
Ju] s 110;
K1 120:
Ll 7, 00:
Mi13 !
Ni14 N
O |15 X,
P16 Y
Q
R
S
T
U
Vv
w
X
Y
Z

N
o

"AY:DEGREE :INPUT "X3= ";B,"Y3= ";C
INPUT "A= ";F,"B= ";G,"<1= "jL,"<2= "iH
“L= "N

F=DEG F+E-4:G=DEG G+E-4:J=0

INPUT "S= ;1

J=d+1I

X=f (MxM=-2%xJ%x(1/TAN F+1/TAN G))
N=2%J/(X+M) /SIN G

0=B:P=C:A=DEG H:GOSUB 500

PRINT USING "###t#t HHHH""P" 0P
N=X:A=DEG L+180:60SUB 500

PRINT "Q:"70:P

GOTO 40

0=0+N*C0OS A:P=P+NxSIN A:RETURN
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SHARP

PROGRAM NO.
P4—-C—19

Title VERTICAL SPECIFIED AREA DIVISION
[ Formula]
[ Example ]
S,=1500
X 0: 3020[18//
1629 .664 m?
= [90°59°50" [ 5,=80°14'48"
@)
_ 93 ,x=60
(3= (y=r3 N

[ Operation ]

C LOAD vC1l19v

ENTER)

In a city block as shown on the left, when
included angles «, 8, and coordinates s of
(2), (3), and direction angle 6 of (3)(4)
are given, by dividing with a straight line
vertical to (3) (4), the coordinates of points
P and Q to yield a specified area S, are
determined.

(NOTE) Where angles above «,f,8 are not
given, they should be found from the
coordinates of points (1) through (4) by the
inverse calculation of P4 — C — 5.

Points P, Q should be on the right side of (3)
(R).

NOTE) Coordinates are expressed by discarding the Sth

decimal.
Input Display Note Input Display Note

1] surr (A) 1 [ENTER}| Q 2 105.6272 387.6342 | | (20, 3¢0)
2| (X3 60 X;= 60 12 (ENTER;| Repeat from step 9 on.
3l(ys) 73 Y,=73 13

4[(Xz) 70 X,=170 14

51(Y,) 30 [Enmen| Y.= 30 15

6 | (a)90.595 [INTER)| A = 90.595 16

71()80.1448[ENTER)| B = 80.1448 17

8| (6,)3.2018(ENTER]| .~ 2 = 3.2018 18

8 | (S)t629.664 (ENTER| S = 1629.664 <+ 19

10 P:103.4166 75.5325 | (x,, y,) |20
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PROGRAM NO.

Title VERTICAL SPECIFIED AREA DIVISION P4 C—19
Memory content
Alll 090, m
B X, ‘
10: "A":DEGREE :INPUT "X3= ";B,"Y3= ";C,"X2
Y
€| ’ = ";D,"Y2= "JE
D|4 X, 20: INPUT "A= “;F,"B= '";G,"<2= ";H
Elsl v 30: A=DEG H-90:X=D=-B:Y=E-(
? 40 L=X*C0OS A+Y*SIN A
Fi6| a 50: Y=Y*(COS A=-XxSIN A
60: Q=1/(TAN (270-DEG F-~DEG G+E-4))
G|7| B 70: J=ABS (L-QxY) :B=J*Y:N=0
Hls| 0, 80: BEEP 3:INPUT "S= "’
90: N=N+I:0=B:P=(
18] S 100: I=2%N+M
JI1o] & 110: Y=(-J+JABS (J*xJ+QxI))/Q
120: X=QxY+J:A=DEG H:GOSUB 500
K1l N 130: PRINT USING "HHHHHH HHHH";"P:";0;P
L 12 v 140: A=A-90:Y=X:G0SUB 500
150: PRINT "Q:";0;P
M|13] -2s 160: GOTO 80
N 4] =5 500: 0=0+Y*COS A:P=P+Y*SIN A:RETURN
339
QO {15 X;
P16} Y,
Q11 =
R |18
S (19
T |20
Ui21
V |22
W |23
X |24 &x
Y (25| AY
Z |26
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SHARP

Title

LONGITUDINAL CURVE (QUADRATIC

PARABOLA)

PROGRAM NO.
P4-C—20

[ Formula]

By changing the value of x, the value of p is obtained.

. ( i1 l.z) x?
7 200 L
(i, £1,)-L L
i M=———-%2 = -
Meanwhile, 500 (= 2)
[ Example ]

1.1: 55%

i:= —4.3%

L = 40.0m

1= 8m vy, = 0.0784

;= 12m y.= 0.1764

x3= 20m y3=M = 0.49

[ Operation ]

C LOAD VC 20 V [N

Input — sign when #; — i,.

i, =5.5%

Y

X1
X2
X3

NOTE) The value of y is expressed by
discarding the 5th decimal.

Input Display Note Input Display Note
1 @A 11
21(¢) 55N I,= 55 12
3|(i2)—4.3(omem) | T2=—4.3 13
41(L) 40 L = 40 14
5((X) 8 ()| X = 8 - 15
6 Y = 0.0784 16
7 ENTER|| Repeat from s-tep 5 on. 117
8 18
§ 19
10 20
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Title

PROGRAM NO.

LONGITUDINAL CURVE (QUADRATIC PARABOLA) PA_ C—90

Memory content

1

2 2

3| L

4 et
5 x

6| v

1

8

9

—
(=]

—
—

—t
N

—t
()

—
E-

—t
on

—
o

—t
~d

—
[

—
o°

N
[~

N
—r

N
N

N
(2%

N
£

N
on

N <X < ClH0»ID D V02| rXcC/—IOTMMMOOT >

~N
o

10: "A":INPUT "I1= "“;A,"I2= ";B,"L= ";C
20: D=(A-B)/(200%C)
30: INPUT "X= ";E
40: F=E*xExD
50: PRINT USING "HHHHHHH HHEHV"Y="]F
60: GOTO 30

104
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SHARP

PROGRAM NO.

Title INTERSECTING POINTS OF CIRCLE AND LINE P4 C—21
[ Formula ]
This program is intended to determine the
intersecting points P, Q of a straight line running
through points P, P,, or a line running through
a point P, and having a direction angle of «, and
a circle of which center is Py and radius is R.
[ Example ]
X 1= 50
Y,= 0
X,= 50 Xp 0
Y.= 100 Yp= 50
Xo= 50 Xg= 50 Y
Yo= 50 Yo= 100
R = 50 P, —50
a = 45°
[ Operation ]
C LOAD vC 21V
|{A] program: Calculation from two points
program: Calculation from one point and one direction angle
NOTE) Coordinates are expressed by discarding the 5th decimal.
Input Display Note Input Display Note
1 A (In the case of 2 points, 11 SHFT) (B *(In the case of a point,
—_— and a circle) - — a direction, and a circle) =
2|(Xo) 50 [iWER'| Xo= 12|(Xo) 50 [iaeR)| Xo= 50
3{(Yo) 50 [atenl| Yo= 50 13{(Yo) 50 [oNima)| Yo= 50
4[(R) 50 [mER|R = 50 14/(R) 50 [neR)|R = 50
5| (X,)—50 [ENTER)| X, = — 50 15)(X,) —50 X,= —50
6{(Y) 0 [mm|Yy= o 16/(Y) 0 Y= 0
7| X,) 50 [BmRl| X,= 50 17| (@) 45 [ETER[A = 45
8 |(Yz) 100 ([EwTeRl| Y.= 100 18 P 1 0.0000 49.9999
9 P : 0.0000 49.9999 | (xp, yp) |19 [ENTER]| Q ¢ 50.0000 100.0000
10 ENTER|| Q © 50.0000 100.0000 | (xq , ¥o) [20
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INTERSECTING POINTS OF CIRCLE AND LINE

PROGRAM NO.
P4~ C—-21

N
N

Title
Memory content

Al1]| Xo

Bl2| v,

Ci3| R

D4 X

E|5| Y.

F 6] X,

GIl7| Y.

His|l 0.

119

Jin @

K1l =&

L{12 «

M|13] Qr

N |14 Q

O [15 Xp, Xg
| P16 Y»r, Yo

Q17

R |18

S |19

T |20

U |21

V |22

W23 L

X |24 ~x,0

Y 25| Ay

Z

10: "A":J=0:G0TO0 30
20: “B":4=1
30: DEGREE :INPUT "X0= ";A,"YO= ";B,"R= "7C
40: INPUT "X1= ";D,"Y1= "JE
50: IF J<>OINPUT A= ";H:H=DEG H:GOTO 90
60: INPUT "X2= ",F,"Y2= "G
70: X=F=-D:Y=G-E:GOSUB 500
80: H=X
90: X=A-D:Y=B-E:GOSUB 500
100: K=WxSIN (X=-H)
110: L=ACS (X/O)
120: M=H-90-L:N=H-90+L
130: GOSUB 600
140: PRINT USING “#HHHHHE HHHH";"P:"70,P
150: M=N:G60SUB 600
160: PRINT "“Q:";0,P
170: END
500: W=f(XxX+YxY)
510: X=ACS (X/W):IF Y<OLET X=360-X
520: RETURHN
600: 0=A+CxC0OS M:P=B+CxSIN M:RETURHN
335
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SHARP

Title

RADIAL AREA CALCULATION

PROGRAM NO.
P4— C—22

[ Formula ]

¢ Given angle and distance. Calculate the area.
e The area is calculated by the double meridian

[ Operation ]

C LOAD v C22v

ENTER

distance method.
e When only relative coordinates are needed, the
angle may be measured from any direction.

a;= 37.2030
/1= 15.123
a,= 135.4123
l,= 20.456
as= 232.4521
3= 10.789
a,= 310.1225
ly= 12,125

DX = 12.0232
Dy=  9.1731
DX =-—14.6376
DY= 14.2894
DX =-— 6.5296
DY =— 8.5887
DX =  7.8272
DY =— 9.2600
S = 417.965242

(&) program: For data input NOTE)e DX, DY are expressed by discarding the
program: For area calculation Sth decimal.
o The area is expressed by discarding the 7th
decimal.
Input Display Note Input Display Note

1 (A) 11| (A)310.1225 [ENTER)| A = 310.1225
2 | (A)37.2030(ENTER]| A = 37.2030 12|{(L) 12125 (ENTER) | L = 12.125
3[(1)15.128 [ate)| L = 15.123 13 (ENTER) 7.8272 —9.2600
4 [ENTER] 12.0232 9.1731 |(DX,DY ){14] Finally
5 | (A)135.4123 [ENTER) | A = 135.4123 15 B | S = 417.965242
6 | (L)20.456 [NTER| L = 20.456 16
7 [ENTER)|  —14.6376 14.2894 17
g | (A)232.4521 [ENTER)| A = 232.4521 18
9 |(1L)10.789 [ENTER | L = 10.789 19
10 [NTERl|  —6.5296 —8.5887 20

—140—




Title RADIAL AREA CALCULATION

PROGRAM NO.
P4- C—22

Memory content

Al BIS
B |2

C|3 Xi—
D|4] Y,
E |5 DX
F |6 DY
G|7| Xs
H|8| Ys

I |9

J [10] Discriminator
K |11

L |12

M(13] ™

N |14

O |15

P |16

Q|17

R |18

S|19 s2s
T |20

Uun

V |22

W |23

X (24 i
Y (25| Y,
Z |26

10: "A":DEGREE :CLEAR

20: BEEP 2:INPUT "A= "ZA,"L= ";L

30: X=L%C0S DEG A:Y=L*SIN DEG A

40: IF J=0LET Jd=1:C=X:6=X:D=Y:H=Y

50: E=X=-C:F=Y-D

60: GOSUB 500

702 C=X:D=Y

80: PRINT USING "#HBHEER HEHEAV XY 1G0T0 20
90: "B":E=G-C:F=H-D
100: 60SUB 500
110: A=ABS S/2:T=A*.3025

120: PRINT USING "HEHHBHE AHEEUR" ;VS=""7A
130: GOTO 120

500: M=M+F

510: S=S+ExN

520: M=M+F:RETURN

242
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SHARP

Title OPENING SPECIFIED DIVISION CALCULATION Pi— C_23

[ Formula ]
(A) Parallel division (B) Vertical division (C) Division with interval

— @

® —Q/\i

S,

In the three cases above (A), (B), (C), points P, Q and area S are found by successively
giving measure points (1) to (4) and 1.

[ Example ]
, X,=10.972
jQ ® (le 32.494

X,=11.905
Y.= 8.863

X,;= 22.668
Y;= 9.178

X,= 25.182
Y.,=33.055

11:9

(

[ Operation ]

C LOAD v C 23V

NOTE) e Coordinates are expressed by discarding
the 5th decimal.
o The area is expressed by discarding the 7th

(A) program: Parallel division
(B) program: Vertical division

[c) program: Division with interval decimal.

Input Display Note Input Display Note
1| (i} (Al [PARA 1 P I 11.5499 17.8560
2 (X D10.972(ENTERY X, = 10.972 12 OTeR) [ Q ¢ 23.6189 18,2092
3 |(Y1)32.494 [(NER)| Y, = 32.494 13 (ENTER) | S = 102.782605
4 | (X2)11.905 [EnTeR)| X, = 11.905 14 INTER) | Repeat from step 10 on. [—
5(Y2)8.863 [ENTER)| Y,= 8.863 15
6 | (X3)22.668(ENTER [ X ;= 22 .668 16 Same operation for vertica‘.l division
7|(Y4)9.178 [ENTER)| Y,= 9.178 17
8 |(X,)25.182[ENTER| X ;= 25.182 18 SHFT] (€] |Same when interval is applied
9 (Y, 33.055(NTER| Y, = 33.055 19
10/C/) 9 [NBIL =9 ] 20
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Title

PROGRAM NO.

OPENING SPECIFIED DIVISION CALCULATION P4_C—23

Memory content

Alll V
B|2] V
Cl3| V
D|4]
E|5] xu
Fl6] Y,
G|7| X
H|8| Y.
1 |9 X
J i1 Y,
K11 X,
Li{12) Y,
M3 1,1
N |14 0O,
ol 0..0
P16 0,
Q|1 xp
R |18 s>
S |19 2s;
T 20| =xg
U (21 g
V(22) 2s;,
W23 2
X|24 AX,m
Y |25 AY,m
Z 26 7y .S

10: "A":PAUSE "PARA":D=0:GOTO 40

20: "B":PAUSE "VERT":D=1:60T0 40

30: "C"PAUSE "MOVE":D=2

40: INPUT "X1= "7E,"Y1= ";F,"X2= ";G,"Y2="
B

50: INPUT "X3= "7I1,"Y3= ";J,"X4= ";K,"Y&= "

H
60: X=E-G:Y=F-H:G0SUB 500
70: N=X:X=I-G:Y=J-H:G0SUB 500
80: O=X:X=K=I:Y=L-J:GOSUB 500
90: P=X:IF D=1LET 0=N-90
100: V=0:W=0
110: BEEP 3:INPUT "L= ";M

120: IF D=2LET M=M/C0S (N-0-90)

130: W=W+M

140: Q=G+W*xCO0S N:R=H+W*SIN N

150: X=TAN (0+E-4) :Y=TAN (P+E-4)

160: T=(X*Q=-Y*I~R+J)/(X-Y)

170: U=R+X*(T-Q)

180: X=Q:G0SUB 600

190: Q=X:X=R:GOSUB 600

200: R=X:X=T:GO0SUB 600

210: T=X:X=U:G0SUB 600

220: U=X:PRINT USING “HHgftst BURHYVP:";QR

230: PRINT "“Q:",;T,;U

2402 S=(Q*x (H~U) +G* (J=R)+I*x (U-H) +T*(R=J)) /2

250: Z=S-V:V=V+$S

260: PRINT USING "HHHHHHHHE HHBHEN;"S=";1

270: GOTO 110

500: Z=J(X*X+YxY)

510: X=ACS (X/2):IF Y<OLET X=360-X

520: RETURN

600: X=SGN X*INT ABS (X*E4+SGN X*.5)/E4:
RETURN

617
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PROGRAM NO.

Title CLOSED AND FIXED TRAVERSE (COMPASS RULE)| p,_ ¢ — o 4

[ Formula ]

After the input of initial data, entering the included angle
and distance at each point, this program is intended to find
the angle, error of closure in latitude and departure, sum of
distance, and accuracy.

Also, using the result of calculation of the error of closure,
the angle is distributed evenly and the error of coordinates
are distributed according to the compass rule.

The obtained coordinates are stored in the memory.
Maximum measure points should be 12.

Error of closure in latitude JAX; =EX
Error of closure in departure SAY,; =EY

Sum of distance PANE
Accuracy S AV TIAX, )2+ ( ZAY, )°
Corrected total latitude X; =X, +AX; + Ly EX
Corrected total departure Y, =Y, +AY,; + Li EY
;
[ Example ]
'TA= 230° Error of closure in angle 5"
Error of closure in latitude 5.970 m
@ Error of closure in departure  7.541 m
XA=0m o 55°20'256"”  Accuracy 39
YA=0m ©
85 133
7O
[ Operation ] NOTE) e Coordinates are expressed by discarding the 4th
decimal.

C LOAD v C 24V N o Accuracy of e results in error, but the operation

can be progressed to next step by pressing[Ct]key.

Input Display Note Input Display Note
1| ST (A 11(8)125, 053(ENTER | B = 125.053
2 i C/F=1/0 1 iﬁgﬁf&ﬁfﬁ 12{(2)105.05 [ENier) | L = 105.05
3{(TA)230 ([ehten)| TA = 230 fixed. 13{(/3) 55.2025 [EKTER) B = 55.2025
41(XA) 0 [ENTER)} XA =0 141(1)95.5 [NTER)| L = 95.5
5|(YA) 0 [INTIR)| YA =0 15| (3)119.24 [ENTER) | B = 119.24 %,X:dq when
§|(TB)230 ()| TB =230 ii‘ff;ifﬁi% 16/(7)90.456 [eter{ L = 90.456
7 (XB)59.530 EATER | XB = 59.580 170 [skF1) @ |T.B = 360.0005
8(YB)71,107 [ENTIR)| YB = 71.107 / 18 EB = 0.0005
8 (8)60.1010 fTeR) | B = 60.1010 19 [exter)| TL = 376 .129
10}(£)85.123 'mteR) | L = 85.123 20 ENER | EX=5.970 EY=7.54]
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Title

CLOSED AND FIXED TRAVERSE (COMPASS RULE)

PROGRAM NO.
P4—- C—24

(An example of closed traverse)

input 1 when the display is C/F = 1/0.

d : Angle Direction Latitude Departure | Total Total
No. Inclgggele Distance correction angle correction | correction | latitude departure
TA=230° XA=0m| YA=0m
1] 60°10°10”| 85.128m -1 110°10°09”] — 1.351 —1.707 |— 30.701 78.196
2 1125° 5730”| 105.05 - 2" 55°15737" — 1.667 —2.106 27.495 162.415
3 | 55°20'25"| 95.5 -1 290°36'01"] — 1.516 —1.914 59.580 71.107
4 1119°24’ 90.456 - 1" 230° — 1.436 —1.814 0 0
— 5" —5.970 — 7.541
(An example of fixed traverse)  Input O when the display is C/F = 1/0.
; Angle Direction Latitude Departure Total Total
No. I“°1§S§1de Distance correction angle correction | correction latitude departure
TA=230° XA=0m| YA=0m
1 | 60°10'10” 85.123 — 1 110.1009 | — 1.351 —1.706 |— 30.701 78.197
2 1125°05'30"| 105.05 —2 55.1637 | — 1.667 — 2.106 27.495 | 162.416
3 | 55°20'25" 95.5 —1 290.3601 | — 1.516 —1.915 |XB=59 58{YB="71.107
4 {119°24' {,=0 — 1 TB=230
‘A] program:  For start of closed and fixed traverse
(B) program: For error calculation
[cl program: For output of results
Dl program: For correction
Input Display Note Input Display Note
1 {ENTER)] ACCURACY =39 11} Correction
2| S g |[B60.1010 L 85.1230 12| (1) D] | CORRECT
3 [ENTER]| EB——0.0001 A=110. 1009 130 (no)  [INTER| NO=:
4 ENTER:| C=—0.344 -- $=0.9386 -- 14 (3 [negi| B = a
5 NTER | EX—~1.351 DX~ 29.850 15 (1) enem| L =
6 ENTER | EY—1.707 DY 79.903 16 Repeating from step 14 |
= permissible.
1 ENTER, | X —30.701 Y 78196 | (X, YD |17
8 Repeat 18
9 19
10 20
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CLOSED AND FIXED TRAVERSE (COMPASS RULE)

PROGRAM NO.
P4-— C—-214

Title

Memory content.
At i
B2
C|3| Ef
D|4] ~
E|5| A (I Forcomection
F |6 B
G|7| ™B C
H|[8| xB D
| [9] YB E
JJo] £8 F
K1l «;
L |12 B5:
M3 .,
N [14 217,
O |15 J AX,EX
P|16] 2 AY 6 EY
Q] @ v
R [18) TA
S {19 xa X,
T200 ya v,
Ui21 1 el
V (22| i+1
W (23] 3, X,
X |24 1, Y,
Y |25 - X,
Z 26| 1, Y,

No. of memories =

(1424—1257 ) /826

Max. steps used

points

Measure . No. of memories — 22

2

=12

1: U=21+2*%A:RETURN

2: B=SGN B*INT ABS (BxE3+SGN B*.5)/E3:
RETURN

3: B=DEG (DMS B-INT (DMS B/360)*360):
RETURN

L2 U=SGN UxXINT ABS (DMS (U+SGN Ux ,00014)*E
4) /EL:RETURN

5: E=E=-C/D:B=E~-F

6: U=B:GOSUB 4

7: B=DEG U:F=B+F:U=DEG U

8: B=B+K+DEG L+130:G0SuB 3

@: PAUSE A:K=B:RETURN

10: “A":DEGREE :INPUT "C/F=1/0 "/Q

20: IF Q<>0QPAUSE "CLOSE":G070 40

30: PAUSE "FIX"

40: INPUT "TA= ";R,"XA= “7S,"YA= "/T

S0: IF Q<>QLET G=R:H=S:I=T:60T0 70
60: INPUT "TB= ",;G,"XB= "/H,"YB= ";I
70: J=0:A=1:E=0

80: BEEP 2:PAUSE A:INPUT "B= "/;L,"L= "/M

90: GOSuUB 1

100: IF E<>OLET J=J=-DEG A(U)

110: J=J+DEG L

120: AU =L:U=U+1:A(U) =M

130: A=A+1:IF E<>060TO0 80

140: V=A:G0TO 80

150: "B":D=V-1

160: B=J+D*180+DEG R:GOSUB 3

170: C=B-DEG 6

180: IF ABS C>180LEY C=C~SGN C*360

190: U=J:GOSUB 4

200: PRINT USING “#Huatyuu HH##";"7.8=";U

210: y=C:605UB 4

220: PRINT "EB=";U

230: K=DEG R

240: E=0:F=0:0=0:P=0:N=0

250: FOR A=1T0 D

260: GOSue 1

270: L=ACU) :U=U+1:M=A(U) :GOSUB 5

280: N=M+N:B=MxC0S K:G0SUB 2

290: 0=0+B:B=M*SIN K:GOSUB 2

300: P=P+B:NEXT A

310: 0=S+0=H:P=T+P~-1

320: PRINT USING “EHANHARHR HBH™"TL="'/N

330: PRINT USING "HUHU . HHH™;"EX=";0,;" EY=",P

340: 0=—0/N:P=~P/N:U=1/J (0%0+P*P)

350: PRINT USING “#uausuiupsnn’ ;  ACCURACY="U:
END
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PROGRAM NO.

Title CLOSED AND FIXED TRAVERSE (COMPASS RULE) | """° "% |
Memory content
All
B |2
cl3 360: "D":PAUSE "CORRECT"
370: E=1:INPUT "NO= ";A:GOTO 80
D |4 380: "C":K=DEG R:E=0:F=0:6=0:H=0:I=0:J=0
E s 290: FOR A=1T0 D
410: GOSUB 1
F |6 420: L=A(U) :U=U+1:M=A(U) :GOSUE §
3K 430: GOSUB 4
440: Q=U:U=B:GOSUB 4
Hls 450: BEEP 1:PRINT USING "HEHHH HHHHY;VB";L;"
L";M
9 460: PRINT USING "HH#HH HHAH";"EB=";Q;" A=";U
J |10 470: IF M=DEND
) 480: G=0*M+G:I=P*xM+I
Kn 490: Q=C0S B:U=SIN B
L 12 500: PRINT USING "##. HHHEHE";"C=";Q;" S=";U
510: B=G-H:GOSUB 2
M3 520: U=B:H=H+B:B=M*C0S K:GOSUB 2
N [14 530: PRINT USING “a#sst Ba#" ;" EX";U:" DX";B
540: S=S+B+U:B=I~J:GOSUB 2
O |15 550: U=B:J=J+B:B=M*SIN K:GOSUB 2
P 15 560: PRINT "EY";U;" DY";B
570: T=T+B+U
Q|17 580: PRINT USING "###ust #H8";X";S:" YT
R |18 590: GOSUB 1
600: ACUY=S:U=U+1:ACU) =T
S [19 610: NEXT A
620: END
T |0 1260
U |21
V |22
W |23
X |24
Y |25
Z |26
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[ Operation ]

[ Example ]

-+

C LOAD Vv C 25 v [

Titl DIAGONAL AND PERPENDICULAR AREA PROGRAM NO.
e CALCULATION P4— C—25
[ Formula ]

Successively inputting the
coordinates of three points or
three side lengths, the area of each
triangle is determined sequentially.

S=v"s(s—a)(s—b)(s—c)

atb+tc
>

§ =

Diagonal and perpendicular method
area calculation
s'=Lar (L: longest side of
2
a,b,c)
The height is expressed by
discarding the 3rd decimal.

a=7211 4 =12.166
b=8.944 b =13.416
c =12.166 ¢ =11.662

NOTE) Side length is expressed by

(A] program: Calculation from input of coordinates discarding the 4th decimal.
program: Calculation from input of side lengths
Input Display Note Input Display Note

1| ) (A T TS—=31.996530 3
21X 4 [N X,=4 12 (ENTER]{  Repeat from step 2 on. [ |
3y 10 Y, =10 13
41(X,) 8 [meR)| X,= 8 14 SHFT)  (B)
5|(Y2) 4 Y, =4 15/ (A)7.211 (fumer [ A = 7.211 1
6|(Xs) 16 ([eater)| X ;= 16 16((B)8.944 (iNTen|| B = 8.944
71(Ys) 8  [ENTER)| Y= 8 17| (C)12.166 (EnTer)| C = 12.166
8 A=T211 B=8.944 18 Same as step 8 and after.
9 ENTER)| C = 12.166 'H = 5.260 19 A
10 INTER) | S = 31.996580 R 20 Repeat fromlstep 15 on.
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DIAGONAL AND PERPENDICULAR AREA

PROGRAM NO

Title CALCULATION P4- C—25
Memory content
All (a)
B2 (b)
Clil x,. © 10: "B":PAUSE "A,B,C IN":M=1:K=0
20: INPUT "A= "“;A,"B= "“;B,"C= ";C:G0TO 90
Di4| Y. 30: "A":PAUSE "P1,P2,P3 IN":M=D:K=0
Els| x 40: INPUT "X1= ";C,"Y1= ";D,"X2= ";E,"y2= "
‘ JFA"X3= ";G,"Y3= "JH
Fls| Y. 50: X=E-C:Y=F-D:GOSUB 500
Gl7 X 60: A=X:X=G-E:Y=H-F:G0SUB 500
° 70: B=X:X=C-G:Y=D-H:GOSUB 500
H 8 Y, 80: =X
3 90: X=C:IF A>XLET X=A
]9 100: IF B>XLET X=B
J {10 ( &) Round-off 110: I=(A+B+(C) /2
120 S=f(I*(I-A)*(I-B)*(I-C))
K s 130: J=INT ((2%S/X)*E3)/E3
L (12 Vv 140: L=X:GOSUB 600
150: XSL:S=X*xJ/2:1K=K+S§
MI13 For discrimination 160: L=A:GOSUE 600
N 14 170: A=L:L=B:GOSUB 600
180: B=L:L=C:GOSUB 600
O |15 190: C=L
P |16 200: PRINT USING “HHHHH HHHV;"A=";A;" B=";B
210: PRINT "C=";C;" H=";J
Q|17 220: PRINT USING “HHHHHHHHH HHEPER";"S=";S
R |18 230: PRINT "TS="’;K
240: IF M=0THEN 40
S (19 s 250: GOTO 20
500: X=J(XkX+Y*Y)
20
T 510: RETURN
U 21 600: L=INT (L*E3+.5)/E3
610: RETURN
V |22 529
W |23
X (244 ~AX (L)
Y |25 AY
Z 126
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Titl GIRDER LOAD TERMS CALCULATION PROGRAM | PROGRAM NO.
e FOR REINFORCED CONCRETE CONSTRUCTION P4— D— 1
[ Formula ]

This program calculates the load terms of tortoise-shaped girders in the preparatory stage of
structural calculations of reinforced concrete construction. (See shaded parts below.)
The shape should included the four kinds shown below.

O] ® ® ®

Column ~__Beam Column B ear?
Column : :
Floor slab ! ;

Floor slab Floor slab

Girder Girder Girder Girder

Plans of tortoise-shaped girders

Program of shape (1) is defined as (A]

Program of shape (2) is defined as

Program of shape (3) is defined as (€)

Program of shape (4) is defined as (D) The “type” means the load shape at
Clear of cumulative memory is defined as (G) both sides of the girder (including

Output of C, Mo, Q is defined as the load value): input 1 when the
type is the same, and 2 when different.

[ Operation |
C LOAD YD1V (@R

Input Display Note Input Display Note

WIS { ~ ]| || | N —
j—y
(1]

—
o
N
=
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Title

GIRDER LOAD TERMS CALCULATION PROGRAM
FOR REINFORCED CONCRETE CONSTRUCTION

PROGRAM NO.
P4— D —1

(A) Calculation formula for each shape

()

o~

w
W,
4
2
N Mo
2
Q
w

*Woxi
B 2

_bwl?

©0

fixed end moment (z-m)

: moment in the case of simple support
(t-m)
shearing force in the case of simple
support ()

- unit weight per 1 m? of floor (f/m?)
unit weight per 1 m of floor (z/m)
span of girder to be determined (m)
slab width charged on girder to be
determined (m)

: unit weight of beam (z/m)

:unit weight of girder (z/m)
number of beams

== (1*2a%+ a®)

121

Mo=(3/~4a%) x w/ 24

Q _l;aw
(c
P w =Wo X—
i This area
Ly o AW I !
/L\ ‘ i
! n e s, & L byt
- —_— J—
2 : 2 4’ 2
BuwX [, IE l, 1 l
=Y fWoX [——t (——— ) x—
Aoty mwr 2 ox gt g
17 , , P
= —— wl? +—
384 8
wl? 1) wl P
0 = — = —
16 4 Q 4 +2
input Display Note Input Display Note
1) () (G Memory 11| [swr1) (G
1| (5] ([A] | SPAN 12| (Swfr) (Al | SPAN
3((/) 6 [TER)| WIDTH 13|(/) 6 [T} FUTAN HABA
4/(1,) 6 [NTER)[ SLAB W 14|C1,) 6  [ITER)| SLAB W
5[(Wo) 1  [ENTER)| GIRDER W 15{(Wo) 1 [ENTER)
6/(Gy) 1 [NTERI| TYPE 16{(Gyp) 1 [ENTER]
1 2 [ENTER)| > 17 1 [INTER}| 14.25 22.50 12.00
8| [SHFT) 8.62 13.50 7.50 18
9 19
10 20
—151—




SHARP

Titl GIRDER LOAD TERMS CALCULATION PROGRAM PROGRAM NoO.
itie FOR REINFORCED CONCRETE CONSTRUCTION P4—D-—1
(d)
P
T Wo
Ly, : u
l5 ARA
111
31313
il l T
w=WOX<£

=E===N p— o r 1
PQL' ﬂi BuwX—=+W x[( >< SV )+( 6)><3]
l

£ |
|
3Twi? 2P!
= + —_—
864 9
Tw? P (a) to (d) refer to the values of C, Mo, Q of
Mo = + — the slab part.
108 3
I
Q =——+p
4

(e) Girder weight Guw

Guwl? Guwl? Guwl
= Mo = = —
i 12 8 2
e
lnput Display Note Input Display Note

1 11
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20

—152—




SHARP

Tit] GIRDER LOAD TERMS CALCULATION PROGRAM
e FOR REINFORCED CONCRETE CONSTRUCTION

PROGRAM NO.
P4— D—1

# Use program (A]

Memory clear

G
SHFT) (A] SPAN
— — (4
ly=1[6.0m Wo =1.0t/m 6 WIDTH
| 6 [ENTER) SLAB W
Guw=1.0 |t/m 1 GIRDER W
! =6.0m 1 TYPE W
2 >
SHFT) (F) 8.62 13850 7.50
1 1
C Mo
ly=]6.0m /ﬂﬂ/mm Wo=1.0 t/m’ @
i FT
. ] (SF1) [A]  SPAN
6 WIDTH
ly=|6.0m 6 SLAB W
Gw=1.0 |t m 1 GIRDER W
| S 1 TYPE W
1 [ENTER) 14.25 2250 12.00
[ =6.0m
Input Display Note Input Display Note

1

12

13

14

15

16

17

ole| vyl ]w]|rm]| —

18

—
=]

20
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Title

GIRDER LOAD TERMS CALCULATION PROGRAM

FOR REINFORCED CONCRETE CONSTRUCTION

PROGRAM NO.
P4— D—1

% Use program

ly=

3.0m

Gw=1.0t/m
[=6.0m

ly=

ly=

3.0m
—
3.0m

Wo=1.0t/m?

Wo=1.0t,/m?

D

Guw=1.0t/m

[=6.0m

EIEIE]

[az]
=
=
m
=

iEl
2|2
=
MHHWO’!_'

NTER

™ (&) (o=
M a=| (2=
=1l =]
==

= =

w
=
-
—

{shr1) (G
6 (ENTER)
8 [ENTeR]
1 [ENTER)
1 [ENTER]
1 [ENTER]

SPAN
WIDTH
SLAB W
GIRDER W
TYPE

>

7.00 10.68 6.37

SPAN
WIDTH
SLAB W
GIRDER W
TYPE
11.01

16.87 9.75

Input

Display

Note

Input

Display

Note

wlo|lwlo || s|lw]| ]| —

—_
o
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GIRDER LOAD TERMS CALCULATION PROGRAM

PROGRAM NO.

Title FOR REINFORCED CONCRETE CONSTRUCTION P4 D—1
% Use program
G
By=1.0t /mm (SHFTJ[C]  SPAN
: 6 @ WIDTH
ly= [6:0m i Wo=1.0t/m? 6 SLAB W
1 GIRDER W
N 1 TYPE
-1.0 |t/m 2 BEAM W
—— 1 >
1=6.
60 siFT) (F) 1270 2250 10.12
By=1.0t/m @ @
T | (SHFT) [€) SPAN
' 6 WIDTH
| — 2
’ [60 Wo=1.0t/m 6 SLAB W
=0.Um
1 m GIRDER W
Guw=1.0t, /m 1 TYPE
Iy =60m 1 BEAM W
4 E 1 2240 4050 17.25
/=6.0m
Input Display Note Input Display Note

1"

12

13

14

15

16

17

18

| oo |~ Jon || PO -

18

—
=3

20
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GIRDER LOAD TERMS CALCULATION PROGRAM

PROGRAM NO.

Title FOR REINFORCED CONCRETE CONSTRUCTION P4— D— 1
% Use program D]
Skt (G
[SHFT. (D) SPAN
Buw=1.0tm 6 e WIDTH
T 6 DR SLAB W
Lo 1 [ GIRDER W
ly=16.0m| = Wo=1.0t/m* 1 [@ie) TYPE
2 [eaTERl BEAM W
Gw=1.0 t/m 1 [Nt >
[=6.0m SHET(F] 1520 22.83 12,50
Bu=1.0t/m
o SiFTj D)  SPAN
ly=|6.0m . I[ Wo=1.0 t./m? 6 @i WIDTH
—— ¢ [INTER) SLAB W
A ﬁ : - 1 [EKTER) GIRDER W
ly= [6.0m Gw=1.0t/m 1 [eater) TYPE
1 [NERl BEAM W
J; B 1 [TER) 27.41 4116 22.00
/=6.0m ]
Input Display Note Input Display Note
1 11
2 12
3 13
4 14
5 15
§ 16
7 17
8 18
9 19
10 20
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LOADS ON THE MAIN GIRDER FOR A

PROGRAM NO.

Title REINFORCED CONCRETE BUILDING Pda—D—1
¥ Use various programs in combination.
‘)_- 1
ly=160m ! Bw=1.0t/m
0 — Column '
m ly=16.0m Wo=1.0t/m? — T Wo=1.0 t/m?
ly=6.0 Wo=1.0t/m? i ;TfE
A — &1 HiS Gu=1.0tm] U2
i 1] h - — m — Gw=1.0t/m
.7!; ™ | Ly |=6.0 ::_____—" ly=16.0 | ==
ty| =80 Gw=1.0t/m | Bup=1.0t/m T |Bu=1.0t/m
b . L L—J—_—AL
[=6.0m [1=6.0m [=6.0m
e ——— 5 >
(shfT) (G (sirT) (G (3kFT) (G
SHFT| (A]  SPAN (SHFT) SPAN (SFTl (€] SPAN
6 el WIDTH 6 [eNTeRl WIDTH 6 [iNftR) WIDTH
¢ [INER) SLAB W 3 ((NTER] SLAB W ¢ [NR) SLAB W
1 [eR] GIRDER W 1 [neR GIRDER W 1 @R GIRDER W
1 [N TYPE 1 e TYPE 1 [fmea) TYPE
2 @ > 2 [EXTER] > 2 [INTER) BEAM w
1 [ENeR) >
(SHET) SPAN (SHFT} (€] SPAN SHFTI (D] SPAN
6 (ewteR) WIDTH 6 (BTeR) WIDTH 6 (nER WIDTH
3 [aet SLAB W 6 [N SLAB W ¢ [ATERl SLAB W
1 {meR) GIRDER W 1 @) GIRDER W 1 (o) GIRDER W
1 [eTeR) 1263 1968 10.87 1 i) BEAM W 1 [t BEAM W
1 [ENTER) 16.71 26.68 1350 1 [EWTER) 2491 40.83 19.62
Operate programs Operate programs Operate programs
@A and B). B and (¢ . € and (D).
Input Display Note Input Display Note
1 11
2 12
3 13
4 14
5 15
§ 16
7 17
8 18
3 19
10 20
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Title GIRDER LOAD TERMS CALCULATION PROGRAM PROGRAM NO.
FOR REINFORCED CONCRETE CONSTRUCTION P4—D—1

Memory content

1

Buw

Guw

DI |~ | W) W N

=
<

—_
-
~
<
e
[

—
N
o~

P
3

—t
o

—
o

—
]

—
[1-]

=
o|lg|lo|o|w

N
=

N
—t

N
N

N
[
=
S

N
-+

N

(2
-

@

N <X Z|<|C|H|{®|TO|T|O0|Z2|2|FX|C|—=|I|OMMOO|TD >

N
N
<

10:
20
30:
402
5C:
60
70:
80:
90:
100
110:
120:
130:
1403
150z
160:
170:
180:
190
200:
210:
220
230:
240
250:
260
270:
260:
290:
300:
310:
320:
330:
500:
510:
520:
530:
540
600:
610:
620:
630
640
- 650:
660:
670
680:
690:
700:

740

HFII . <
PEINT US
EHD
"GEU s CLEAR
D
AT L GOSUE
I=WxL/2
D=S*xZxLxL
C=D/96:0=2ZxL/ 4
Mi=ZxlxL/12:G05UB 600

END
"R"GOSUE 500

A=Y/2 :I=11xA
C=2/(12*%L) % (LAS=2% Ax AxL+AN3)
He(SxlxL-4xAxA) %2/ 24

Q=(L=A) /2*Z:G0SUB &00

END
"CMeGOSUB 500

INPUT YBEAN W "B

Z—U*L/4
P=B%Y/2+ux (LxL/16+(Y/2-L/4)*L/2)
C=17*ZxHxL/384+P*L/3
[i=2Z%LxL/16+PxL/4
Q=ZxL/4+P/2:G0SUB 600

END

"D":GOSUB 500

INPUT "BEANM W '"7B

2=WxL/6

P=BxY /24 (LxL/36+(Y/2=-L/6)*L/T)
C=37%IxLxL/364+2%xPxL/9
=7*2xLx./108+PxL/3

Q=ZxL/4+P:GOSUB GQO

END

INPUT "SPAN "/;L,"WIDTH "JY

INPUT "SLAB W ",W,"GIRDER W "’G

IF K<>0RETURN

INPUT "TYPE ";K
RETURN

IF K=2GO0T0 620

C=C+C:M=I"+M:Q=6+Q

IF R<OCQLET R=R+C:S=S+M:T=T+G:50T0 680
H=GxLxL/12

I=H%1.5
J=6%L/2

R=C+H:S=M+1:T=Q+d

IF K=2RETURN
PRINT USING “i#u#sn HU"IR:53:T

CLEAR
RETURN

D:U=R:R=0
IHG "##

Hii " JUS T

(¥l
=
fow]
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SHARP

Title

FORCE OF SECTION OF SIMPLE BEAM
(UNIFORMLY VARYING LOAD, TRAPEZOIDAL)

PROGRAM NO.
P4—- D —2

[ Formula ]

This program calculates the simple beam to which a trapezoidal load as shown below exerts.

— S
& !
y
AN AN
A o B
l
+
Total load W = %— )
Reaction Rqa = (2q, + g3) 1.6
RB:(41+ 2‘]2)'1/6
Position of x applying the maximum bending moment: =,
! 1
xp = m{—qler/ =X (gf+ qioq:+ qf)}
(g2~ q1) 3
Maximum bending moment
Mmax = Raxo—q1x?/2—Cqg2—q,) * x8/(61)
[ Example] ¢,= 1.0 t/m g2 = 2.0 t/m ! = 10 m
[ Operation ]
C LOAD VD2V IR
Input Display Note Input Display Note
1| i @ |Ql- 1
2|(g D1 [ENTER)| Q2 = 12
1|(g2)2 el L = 13
41(0) 10 [mR| W = 15 14
5 [NTER)| RA = 6.666666667 15
6 ENTeRl | RB = 8.333333333 16
7 [NTER| X0=  5.275252317 17
8 [ENTER) | M, MAX 18.80751802 18
9 19
10 20
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FORCE OF SECTION OF SIMPLE BEAM

PROGRAM NO.
P4—- D —2

Title (UNIFORMLY VARYING LOAD, TRAPEZOIDAL)
Memory content
Al
B|2| RA
Cl3 10: "A":INPUT "al= "iP,"Q2= ";Q,"L= "jL
20: USING :W=(P+Q)/2*L
D |4 30: R=(2*P+Q)*L/6
E |5 40: B=(P+2%xQ)*L/6
S0: PRINT "W=",W
F |6 &0: PRINT "RA=",R
G 70¢: PRINT "RB=",B
1 80: X=(-P+J((P*xP+P*Q+Q*xQ) /3))*xL/(Q~P)
H|8 90: M=R*X-PxX*X/2-(Q=P)*X*3/(6%L)
119 100: PRINT "X0=",X
110: PRINT "M,MAX",M
J |10 120: END
209
K |11
L{12 !
Mi13 Mmax
N |14
O |15
P 16 q1
Q 17 q:
R |18 RA
S |19
T |20
Ui
V |22
W |23 W
X [24] XO
Y |25
Z {26
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SHARP

CORRECTION COEFFICIENT OF DISTRIBUTION

PROGRAM NO.

Title  SHEARING FORCE DUE TO TORSION P 4- D—4
[ Formula ]
This program calculates the correction coefficient « of the distribution shearing force due to
torsion.
| «— Reference line | Y1 WX DX
) ) ax
A
5 Center of ridigity |G
§ GX } v Y1
@ : - D
g FL,_ _l— Y1 WX X o
~ I A Y
FaY X
= ‘EX | Center of gravity f Yit
Y1 WX DX
— a
v, S —\/ - X
%1 % : The data refers to the x-direction (the same
Y-} . . .
& symbols are used in the y-direction).
X+t Y1 : distance from reference line to each x row
— _ _ —| WX : weight of each x row (total of column axial
> » 4 >4 forces)
b DX : total of D values in each x row (incl. wall)
E & Z 2| @y :correction coefficient
GY : distance from reference line to center of
B b . o ridigity
a a a al  JX :moment of inertia of D value in x-direction
QY : distance from reference line to center of
gravity
EY : eccentric distance in x-direction
,7\“\ Y : distance from center of rigidity to each x row
a e
¥ ay o
Y Xy
_ SDX-EY | S (WX-Y1) .
= TRy QY= SWX [ Operation ]
cy==2(DX- Y1) EY=QY—GY C LOAD VD4V [INTEN
2 DX
JX=X(DX-Y1%?) —-3DX - GY? Y=Y1—-GY
Input Display Note Input Display Note
1| SHF1) (A] |NX= 11, (DX) 1 (ewieR)| CORRECT ?
= B
21|(NX) 2 [(omew) | NY = 12| W e R Oing ENTER| WALL D
I(NY) 3 YI = 13 3.2 WALL D
4{(Y1) O [ENTER)| WX = 14| WallD g ENTER{ 0.0 853.0 6.0
5| (WX) 81 WX = 15 ENTER
§|(WX)I36 (i) | WX = 16
1|(WX)136 [ENTER)| CORRECT 2 17| When correcting | (Common for WX, DX)
8 [ENTER)| DX = 18 .
9[(DX)0.8 [faen) | DX = 19 | Correct | [iNTeR ’
10/(DX) 1 [eaTed)| DX = 200 — Let stand after correction
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SHARP

Titl CORRECTION COEFFICIENT OF DISTRIBUTION PROGRAM NO.
Itie SHEARING FORCE DUE TO TORSION P4-D—4
[ Example ] Input data
«—Reference line
D value in D value in D value on wall
/F y-direction ( x-direction vi WX DX
0.8/10.832) 1.0 ~T\u.0382) 2.1 2.1 1.6 0m 706t 15.0
- O o o
1(45 810 0.8] 136 0.8[i36y 1-6[136 1.6]136 1.6?81
‘g l Axial force I/' (4.4) (4.4) (4.4) 5.7m
2 o.ss ol 11 1 qh.1.2) |22 2.2 1.6 5.7 1,066 15 .4
& O Fay g ¥ R ) s
2 j\%ﬁzg ]’ 173 _J196 22722 22Y7173 227153
g\ _ . G
& (2.2) 5.7
—IJ 2.2 0.8 11.4 1,161 14.6
)
193 27165
8.3
(5.6)
0.8 1.0 0&/&.8 19.7 783 9.5
143 103
5.7 3.716 ¢ 54.5
1 1
X1 |0 5.7 11.4 17.1 22.8 28.5 W 2 DX
DY (13.7 3.7 3.7 11.1 11.0 13.1 56.3 « DY
The example shown below refers only to the area surrounded by dotted line.
The usable range is 4 — NY + NX < 40.
Input Display Note Input Display Note
1 : 1" ENTER)| X 1
2 |(WallD)3.2 [ENTER) | WALL D 12 0  [ENTER
3 INTER)| 5.7 498.0 6.2 13 !
4 AW 851 14 |
5 (EnTeR) | ADX 12.2 15 ‘eNTeR]| 0.0 210.0 6.3
§ QY 3.33560517 16 ENTER) !
7 ENTER) | GY 2.896721311 17 : !
8 EY ' 18 ! ‘
9 [ENTER| | T X ! 19
10 20
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SHARP

CORRECTION COEFFICIENT OF DISTRIBUTION

PROGRAM NO.

Title SHEARING FORCE DUE TO TORSION P4-D—4
[ Result ] QOutput data
Xy
I B 1 1 J) 0.939
w( ) \r —/—
m m
QY=9.85 GY=|8.10
) L JL { 0981
" w) 4 "% \ ‘\?—
__é- 4.y
I A N +___P\.
EY= L1.25m 1 024
—O —0 —O—] | - - o '
QX= [14.38m l'i h
GX=_|15.58m I ™ 1EX=—1.2m
~
_J} \ X J‘)__J)__ 1.087
e AW T
P I y
ay 1121 1.(|)76 1.032 0.988 0.&43 0.499
y ; 7 -8
— ] JX=2 510
IX+ JY=9,047

Cautions for correcting:

1. NX, NY, and distance cannot be corrected.

2. When correcting the wall D value, enter the wrong input with minus sign, and then feed a

correct input.

Input Display Note Input

Display

Note

"

12

13

15

16

17

18

wl e ||l || a=]w]iro]| —

19

20
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Title

CORRECTION COEFFICIENT OF DISTRIBUTION
SHEARING FORCE DUE TO TORSION

PROGRAM NO.
P4—D—14

Memory content

1

FOR text

NX

NY

DX ,DY

EX,EY

JDX, DY

GY,GX

2 (DX-Y1),X(DY-X1)

W | o |~ | wn || N

2 (DX-Y1? J(DY-DX?)

[y
[=]

JX,JX+JY

-t
-t

[y
N

2DX-EY ,2DY-EX

-t
[ 2%

Z(WXY1) ,X(WY<X1)

u—ry
=

GY ,GX

-t
o

2DX-EY,>JDY+EX

u—ry
o

-t
)

QY , QX

-t
(-]

[y
[I-)

N
=

N
-t

az ay

N
N

WX, IWY

N
[ 2%

WX WY

N
F-3

N
wn

Y1 ,X1

N <X g <|ClHA0|DO|VO0|IZ2IZ82rXC|=I|O MM O D >

26

AeT)

For jump

Al28)

Correction address

A(29)

~ NY pcs. W temporary store

NY pcs.

W grand total

NX pes.

Y1

NY pecs.

X1

D temporary store

10:

20:

30:

40:

50:

60:

70:

ao:

80:
100:
500:
510:
520:
530:
540:
550:
560:
570:
580:
590:
600:
610:
620:
630:
640:
650:
660:
670:
680:
690:
700:
710:
720:
730:
740:
750:
760:

"A":CLEAR :INPUT "NX= "/;B,'"NY= ";C
7=B:S=C:T=29+2%C:A(27) =0

GOSuB 500

L=0:6G=N

F=0:H=0:1=0:M=0:V=0
Z=C:A(27)=1:5=B:G0SUB 500
"B":2=B:A(27)=0:G0SUB 900
I=C:A(27)=1:L=0:6=N

GOsSuB 900

END

FOR X=1T70 Z

IF A(27)=1GOTO 650

INPUT "Y1= "7}

K=29:FOR A=1T0 S

INPUT "WX= "7A(K)

K=K+1:NEXT A

INPUT “CORRECT ? ";P,R:G0T0 580
K=29 :W=0:P=K+(C:G0TO 590
A(28)=28+P:A(A(28))=R:G0TO 560
FOR A=1T0 S

W=W+A(K) :A(P)=A(P)+A(K)
P=P+1:K=K+1:NEXT A

K=P+C+B:FOR A=1T0 C

INPUT "DX= "7A(K)

K=K+1:NEXT A:GOTO 700

INPUT "X1= "7Y
K=29+3xC+B:P=28+X+C:W=A(P)

FOR A=1T0 S

INPUT "DY= "7A(K)

K=K+1:NEXT A

INPUT “CORRECT ? ";P,R:GO0TO 720
D=0:R=29+3%(C+B:G0TO 74C
A(28)=28+3*%C+B+P
ACA(28))=R:G0TO 700

FOR A=1T0 S

D=D+A(R) :R=R+1

NEXT A
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Title

CORRECTION COEFFICIENT OF DISTRIBUTION
SHEARING FORCE DUE TO TORSION

PROGRAM NO.
P4-D—4

Memory content

1

780: V=tHV:M=WxY+M

790: F=F+D:H=DxY+H

800: I=DxY*Y+I:A(T)=Y:T=T+1
810: PRINT USING “##H## . H";

820: Q=M/V:N=H/F
830: E=Q-N:0=F*E

Wl |~ || W N

840: J=I-F*xN*N+J:USING
850: IF A(27)=1G0TO 880

—
[—)

860: PRINT "AW",V:PRINT "AD

—t
—

JX" .

—
N

870: RETURN

—
o

JX+JY".J

—
o

890: RETURN
900: FOR A=1TO Z

—
o

910: T=28+2%C+A

920: IF A(27)=1LET T=T+B

17 930: Y=A(T) :U=1+L/J*(Y~G)
18 940: IF AC27)=1GOTO 960
950: PAUSE "Y1 ALPHA(X)
19 960: PAUSE "X1 ALPHACY)
20 970: PRINT Y,U:NEXT A:RETUR
1056

N
—

N
N

N
()

N
-+

N
o

NX|X|g <ClHA|0|DD|(D|0|Z2 S rX|Cc—=TOMMOOWT >
=

N
o

770: INPUT “WALL D= ";R:D=D+R:GOTO 770

sUSING “HHHREHA B

"IWIUSING “###HHE H"IDINEXT X

X",F:PRINT "QY",Q

tPRINT "GY",N:PRINT "EY",E:PRINT "

880: PRINT “AW",V:PRINT "ADY",F:PRINT "@X",Q
tPRINT "GX",N:PRINT "EX",E:PRINT "

":G0TO0 970

N
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STRESS CALCULATION OF THREE HINGED POINT

PROGRAM NO.

Title GABLED ROOF FRAME P4-D—5
ul t/m] Sign
Reaction @ @ Shaft pressure
- Compression©
-— Tension P
Outer Outer Plus in
\17 V% Botoe 1] 0
Inner; —_
Shearing force
Bendmg moment
W=wl Npec=Npc=—sinaV4-—cos aHg
Va=V v
A4 E_Z QBc=—@Qpc=cosaVa—sinaHy
H Hp= —
4 ET 8 (htr) Qpa=Qper=—Ha
Mp=Mp=—Hph
054
x.%%";wa el
ng f
B a |C
s \'i/ r 044
0.8 4 h
E |y J
- l____._.___JV
Va VE
Input Display Note Input Display Note
1 M |L= 1" [A] | PERMANENT STRESS
21(1)10.8 = 12 VA 2.5056
3| (w)0.464 H= 13 iNiER) | VE 2.5056
41 (h)3.5 [T = 14 iNTeRl | HA 1.3213125
5((£)1.62 [NTER) | S = 15 EnTeR) | HE —1.8213125
6|(s)5.63 [INTER] | > 16 ENTER] | MB —4.62459375
1 17 ENTER] | MD —4.62459375
8 18 (ENTER]| QBA —1.8213125
9 19 ENTER) | QDE —1.3213125
10 20 ENTER} | QB C 2.023039742
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SHARP

STRESS CALCULATION OF THREE HINGED POINT

PROGRAM NO.

Title  GABLED ROOF FRAME P4—D—5
0.6 h®
VA:—q{ +0.214s+0.0552<h+§)}
0.6 ht
VE:~q{~ +0.39s~0.0552(h+£)}
Hae=— g (0.7 h*+08 hf+0.0754s]+0.053sk+ 0.0079 s )
4 b+ f
Ho = g (0.54%+0.4 hf—0.0754s7+0.053 sk -+ 0.0983 fs )
E E+ f
Mg=—(Hah+ 0.4 gh?) , Mp=Hgh+0.2 qgh?
Qpa=—(Ha+ 0.8 qh) Qpe=—C(Hg+ 0.4 gh)
Ngc=—Vasina— (Has+ 0.8 gh ) cos
Qpc=Vscosa— (Hs+ 0.8 gh) sin «
Npc=—Vgsina+ (Hg+0.4 gk ) cos «
Qpc=—Vgrgcosa— (Hg+ 0.4 gh) sina
M program: Input of condition
(A] program: Perpendicular stress
program: Horizontal stress
[ Operation ]
C LOAD VD5V
Input Display Note Input Display Note
1 ENTER | QDC —2.023039742 11 MB 9.55175102
2 TRl | NBC - —1.988305418 12 inten) | MD —1.776221328 |
3 @i | NDC —1.988305418 13 QBA  —1.04907172
4 14 QDE —0.332508192
5| (sar SEISMIC STRESS 15 QBC  —2.141990617
6 Q= 16 enTeR) | QDC 1.874387738 |
11(g) 1.2 VA —2.547945067 17 NBC 1.739370923
8 INER | VE —1.532678933 18 INTER]| NDC  7.59943[E— 01
[} iR | HA —4.,40907172 19
10 outer) | HE —1.847491808 20
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. STRESS CALCULATION OF THREE HINGED POINT| PROGRAM NoO.
Title GABLED ROOF FRAME P4—D-5

Memory content

1

Wi | ~N | N

—
(=]

—
—

—
N

—
©

-—
(2,

—
o

-—
~J

-—
oo

—
(=]

N
[—)

N
—

N
N

N
[rL)

N
E-

N
[2,]

N < |XZg<IClH4|0IOIDVOZ2 2N C—-TOTMMOIOD >

N
o

10: ll’ﬂ":INPUT IIL: ll;L’llw___ ll;w’l'Hz ll;H’"F: "

FF,"S= S
20: X=L/2/S5:Y=F/S
30: END

40: "A":PAUSE "PERMANENT STRESS"
SO: P=WxL:A=P/2:B=h
60: C=P*xL/8/(H+F) :D==C
70: E==-CxH:G=E
80: I==(C:J=1
G0: M=XxA~Y*(:0==M
1007 Ke=YxA-Xx(C:N=K
110: PRINT VA" ,A:PRINT "VE",B:PRINT "HA",C
120: PRINT "HE",D:PRINT "MB",E:PRINT "MD",G
130: PRINT "QBA",I:PRINT "QDE",J:PRINT "QBC"
M
140: PRINT "QDC",0:PRINT "NBC",K:PRINT "NDC"
N
150: END
160: "B":PAUSE "SEISMIC STRESS"
170: INPUT "@= ",;Q
180: R=.6%H*xH/L:T=.0552x(H+F/2)
190: U=.0754*%S*L:V=,053%SxH;Z=H+F
200: A==Q*x(R+,214%S+T) :B==Q* (~R+ ,39%5=T)
210: C==0x (. 7*xHxH+ BxH*xF+U+V+.0079*FxS) /2
220: D=-Q* (5*H*xH+  4xH+F-U+V+.0933%xF*S) /Z
230: 7=.4%0%}H
240: E=~(C*H=-ZxH:G=DxH+Z*H/?2
250: I==(C=Z*2:J=~-D-Z
260: K==AxY-(C+2%xZ) %X
270 : M=AxX=(C+2%xZ)*Y
250: N==BxY+(D+Z)*X
290: 0=-B*xX=(D+Z)*Y
300: GOTO 110
310: END
651
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SHARP

. RIDGE DEFLECTION CALCULATION OF GABLED ROOF PROGRAM NO.
Tltle FRAME (COLUMN BASE PIN, UNIFORM DISTRIBUTION) P4—-D—6
[ Formula ]
w t/m Has=Hp=H
(8h+5f)ewl?
s/\ oD H= 32{ h2(k+38)+F(8htr)}
s T I,k
mc 2 BN p=—2
1 " 11' S
i
h ! ;11
: | I,=1,=1
A B:- Hp
tva 1 o e 3ht2 f _
8{ h2(k+8)+f(3htr)}
2 Kt — S S5wli? wl? —
= «HH + - 5f+8h)H—
b0 =" h1 EI{ 192 s % )
! 2 —
—1—2—( 2f+3h)H+§( f+3hf+3h*)HH }
Where, H is the horizontal reaction at points A, B when virtual load
P =1 isapplied to ridge point 0.
[ Example ]
h = 450(cm) s = 940 (cm)
f = 270(cm) E = 2.100(¢t/cm?)
w = 0.0027(¢/cm) I = 7,210(cm*)

~
Il

1800 (cm)

[ Operation ]
C LOAD VD&V

Input Display Note Input Display Note
1] (i1 A |H= 11
2{(h)450  [ENTER) | F = 12
3|()270 W= 13
4 |()0.0027 [NTER) | L = 14
5|€1)1800 [@NTen) | S = 15
6((s)940  (fmm |E = 16
1((E)2100 (e | I = 17
8|(/)7210  [ENTER} | DEFLECTION 4.599375225 18
9 19
10 20
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Title RIDGE DEFLECTION CALCULATION OF GABLED ROOF PROGRAM NO.
FRAME (COLUMN BASE PIN, UNIFORM DISTRIBUTION) P4—D—6

Memory content

1| A2 k+3)+7 (8 h+f)

s E ] ] ]S

WDl |~ ®miwn | W N

ot

—r
o
2
=}

—r
—r
&5

—h
N
-

ey
e

—r
o

—r
o

—r
-~

-
o

—r
(-]
w

N
=

N
—

N
N

N
[
g

N
-

N
(2,

N|<|X|g[<|lc/40|DOD|VI0|Z28|FXC|—I|IOMMODOO D >
o]

N
o

10: "A"IINPUT "H= "JH,"F= "JF,"W= ";W
203 INPUT "L= ";L,"S= ";S,"E= ";E,"I= ";1
30: K=H/S
40z A=H*H* (K+3) +F* (3*%H+F)
50: M=(8*xH+5*F)*WxLxL/32/A
60: N=(3*xH+2xF)*L/3/A
70: B=2*HAZxM*N/3/E/I
80: C=(2*F+3*xH)xL./12*M
G0: D=2%x (F*F+3*xH*xF+3xHxH) *MxN/3
100: G=WxLxL/48%x(SxL/4~(5*F+8%H) *N)
110: C=(G-C+D)*S/E/1I
12C: J=B+C
130: PRINT “DEFLECTION”,J
140: END
295
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SHARP

. PROGRAM NO.
Title DESIGN OF END PLATE JOINT PART PA—D—7
[ Formula ]
nApg
[} G ——
H
< n : number of bolts
@ || & Ay sectional area of bolt shaft (cm?)
& || @ g H: height of end plate (cm)
4|1 & Wy =W — Wy
' & l w : width of end plate
I &
— 0o —
x wh Wy
= - l- T “’2( “ )
bl b . .
r : neutral axis ratio
] /2y 4
f w, H* [ 3 wy 1 2 3 w1
S = { (== )it
1= - (g7 )+ry 0o
J I : moment of second order of replacement
7= = ! section (cm*)
1 —
T Z : sectional coefficient (cm?)
o= M/Z oy : bolt tensile stress (t/cm?)
Investigation of o, < f;
Q=n-A, - f,() (Investigation into shearing force)
/ 6 b'n' BT
tﬁ— -
we fp,
I, : thickness of endplate (cm)
Input Display Note Input Display Note
1 A |FS= 11 Wi | 1 = 54797 .60986
2|(£,)2.25 FBIl = 12 Z= 896.0846184
3](f5)3.81 M = 13 ENTER)| S 1GMA T=4.463864146
4{ (4000 (NTER] | B, = 14 N*kABXFS= 98.91
51(6')3.4 N = 15 INTER]| TP = 2.236800622
5] ()14 ENTER) | N, = 16
T{(n")2 ENTER) | AB = 17
8((4;)8.14 H = 18
3| 70 w 19
10| ()30 | R = 1.26396E-01 20
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Title DESIGN OF END PLATE JOINT PART

PROGRAM NO.

P4 —-D—7

b" : b — uf2 (b: distance between bolt center
and fillet center, cm; u : parallel distance
between bolt heads, cm)

n' : number of bolts in the outermost edge
bolt row on the tension side

BT': tension acting on outermost edge bolts
= 0¢ " Ay (1)
f», : allowable bending stress of plate (t/em?)

[ Example ]
Fg wreeeee 2.25¢/cm?® (temporary) Ap weeeeenes 3.14cm?
FEPRRREE 3 .81t /cm?® (temporary) H ceeennes 70cm
My weeeeees 4000 ¢ . cm Wy e 0.628cm
b’ ......... 3 4cm W e 30C1T1
n! e 2
[ Operation ]
C LOAD VDTV [T
Input Display Note Input Display Note
1 1
2 12
3 13
4 14
5 15
6 16
] 17
8 18
9 19
10 20
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Title DESIGN OF END PLATE JOINT PART

PROGRAM NO.
P4-D—7

Memory content

A|1]| Aab
Bl2| v
Cl3| o
D|4| n-Ab-f,
E|5

F 6| 1y,
G|7

H{s8 H
1 [9]| 1
J |10
K|

L |12
M(13l M
N 14 7~
O |15 =
P |16
Q|17

R 18 7
S|y /s
T )20 ¢,
U2
VI|22y w
Wi23| w
X (24

Y |25

Z 26| 2

10: “A":INPUT "FS= “JS,"FB1= ";F,"M= "/M
20: INPUT “B,= ";B8,'"N= ";0,"N,= "IN,"AB= ",
A
30: INPUT "H= "7ZH,"W= ";W
L0: V=0%xA/H
50: U=sW=-V:X=V/U
60: R=X*(J(1/X+1)-1)
701 I=UxHA3/3% (3x¥X*x (5=R) A2+RA3+X/4)
80: Z=I/H/(1-R)
90: C=M/72:D=0*%A%S
100: T=f(6*BxNxCxA/\W/F)
110: PRINT "R=",R:PRINT "I=",I
120: PRINT "Z=",2Z
130: PRINT "SIGMA T=",C
140: PRINT "NxAB*FS=",D
150: PRINT "TP=",T
160: END
295
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SHARP

Titl SECTIONAL AREA A, MOMENT OF SECOND PROGRAM NO.
Itle ORDER I, SECTIONAL COEFFICIENT Z (PART 1) P4—D—8
[ Formula ]
With respect to the typical sections shown below, A, I and Z are determined.
Symbol Section A I Z
1 1 . @ Program
A bh bh? — bh?
12 6
Program
1 1 b(h—h#)
b — — 2 —h{ T
B (hy—hy) > b(h hy?) p -
: P
. Zdz __f___d4 Lds [C] Program
4 64 32
- [D] Program
T T T dit—d?
D = (dp—de) |[— (df—ds -
1 ( ) 64 (d, ) 32 &

b and h.
[ Example ]
(A)-b. The values of A, I, Z of a square of which one side is 4 cm are found.

center of a plate measuring 1.2 cm in thickness and 10 c¢m in height.

(C) The values of A, I, Z of a bar measuring 6.5 ¢m in diameter are found.

diameter are found.

[ Operation ] C LOAD VD8V

In the case of A, if the structure is square, the same value should be entered for the input of

(A)-a. In section A, the values of A, I, Z are found, provided b=3 cm, h=5cm.

(B) The values of A, I, Z are found under the condition that a 2.5 cm hole is provided in the

(D) The values of A, 1, Z of a pipe measuring 7.5 ¢m in outside diameter and 6.5 cm in inside

Input Display Note Input Display Note

1 B = 1 € |[p =

2((b) 3 ol | H = 12|(d) 6.5 ([amer){ 33.18 87.62 26.96
3{() 5  [mEW| 15,00 8125 1250 13

! A1 g 1| [ [p [DI=

5| () (B |B = 15/(d,) 6.5 ([Tm)| D2 =

§[(b) 1.2 H1 = _ 16{(d2) 7.5 (@) | 10.99 67.69 18.05
1{hD2.5 H2 = 17

8| )10 [ATER| 9.00 98.43 19.68 18

9 19

10 20
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Titl SECTIONAL AREA A, MOMENT OF SECOND PROGRAM NO.
Itl®  oRDER I, SECTIONAL COEFFICIENT Z (PART 1) P4-D—38

Memory content

1] bh |, -eeeeeee

bh3/12  coereenes

o 10: "A":INPUT "B= ";X,"H= ";Y
e e 20: GOSUB 500

30: GOTO 200
40: "B":INPUT “B= ";X,"H1= ";Y

50: GOSuUB 500

70: INPUT "H2= ";Y

80: GOSUB 500

90: GOSUB 550
100: GOTO 200

2
3
4
5
6 60: GOSUB 540
1
8
9

110: “C":INPUT "D= ";Y

10 120: GOSUB 520
130: GOTO 200

1 140: “D":INPUT "D1= ";Y

150: GOSuB 520

12 160: GOSUB 540
13 170: INPUT "“D2= '";Y
180: GOSUB 520
14 190: GOSUB 550
15 200: PRINT USING "HHHHH . HH";AIB;C
210: RETURN
16 500: A=X*xY:B=AxYxY/12
17 S10: C=2*%B/Y:RETURN
520: A=llxYxY/4:B=AxYxY/16
18 530: C=2%B/Y:RETURN
19 . 540: D’-—-A:E:B:RETURN
550: A=A-D:B=B-~E
20 560: C=2%*B/Y:RETURN
21 322
22
23
24| b
25 h , h1 REETTRE N
26

Ni<|XIZ|I<(C|H|0DO(V/0|2Z2 S rXC|—T|OMMOT|O|W|>
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SHARP

Title

A, 1, Z OF VARIOUS SHAPES (PART 2)

PROGRAM NO.
P4—D—9

[ Formula ]

This program calculates the sectional area A, moment of second order I, and sectional coefficient
Z of sections a) to ¢) shown below. However, as for case c), since the section is not symmetrical
vertically with respect to the netitral axis, the sectional coefficient is delivered in two kinds: Z,,Z,.

a)

SN

~

|

,_’_1_—“[

A =Db,h,—b;hy

1 e Pro-
I =——(bh’—bh) gram
12 A
21
Z fy
h,
A :b1h1+ bzhz
: -+ Pro-
I =—(b;h?+ b,h?) BAM
12
21
zZ =——
h,
A =b,h;+ b;h,
b; =b,+ b, - Pro-
h; =e;—h, gram
e; —h;—e; C

1
I :g(bsezs*blhsa“"bzef)
b;h 2+ b,hf

€2 =9 (byhi+ bsh,)
Z, :l y Ly = l
€, (S
C LoaD VpgV
Input Display Note Input Display Note
1| (seF1) (&) |HI = 1| (s (g | HI =
2|(hy) 10 [NiEw) |H2 = 12/ (hy) 2 (o) | H2 =
3[(hy) 15 (iER)[B1 = 13)(h2) 10 (iRl | B1 =
4|(b)) 4 ([TER)| B2 = 14/ (b 10 B2 =
5|(by) 6 ([NER|A = 50 15{(b2) 1 [InTeR)| A = 30
5 ) |1 = 1354. 166667 16 I = 196.6666667
7 wim |z = 1805555556 17 Z1= 25.65217392
8 18 ENTER)} Z2 = 84.28571431
9 19
10 20
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SHARP

. PROGRAM NO.
Title A, I, Z OF VARIOUS SHAPES (PART 2) P4i—D—-9
[ Example ]
a) In the drawing, hy = 10c¢m, hy, =1Scm, by =4 cm, b, =6 cm
(A=50cm?, I=1354.16 -reee-- ecm*, Z=180.55 -oreene em?)
¢) In the drawing, hy =2 cm, h, =10cm, b; =10c¢m, b, =1 cm
(A=30cm?, I=196.66 - em*, Z; = 25.65 e em3, Z, =84.28 een. cm?)

[ Operation ]
CLOAD VpgyV

(A]  oeveeee In the case of drawing a)
Selectiond (B) «--e-eeee In the case of drawing b)
(€] e In the case of drawing c)

(hy)
(h,)
(by) EHTEY
(b;) @ (A)

M
NOTE ()

NOTE) When(Clis selected, two outputs are delivered for Z (namely, Z; and Z,).

Input Display Note Input Display Note

w| e |wlo|la|lalw]ra] -
—
on




PROGRAM NO.

A, I, Z OF VARIOUS SHAPES (PART 2) P4-D—9

Title
Memory content

Al A

B{2| b

C (3| bih

D|4| b:h,

E|5] bihs?

F |6 b:h?

G|7] h.

H|{8| h

1 |9 1

J 10| b,

K| ey

L |12

M 13

N (14

O |15

P |16

Q|17

R (18

S |19

T |20

U |21

V |22

W (23

X |24

Y |25 Z.

Z |26] Z(Z))

10: "A":60SUB S00

20: A=D-C

30: I=(F=-E)/12:2=2%1/G
40: PRINT "A=",A

S0: PRINT “I=",1

60: PRINT "2=",1

70: END

g0: "B":GOSUB 500

90: A=D+C:E=-E:GOTO 30
100: "C":G0SuB 500

110: K=(C*xH+D%xG)/2/(C+D)
120: A=D+C

130: I=((B+J)*KA3=B*x (K~H)A3+J*x(G-K)*3)/3
140: 7=1/(G6-K) :¥Y=1/K
150: PRINT "A=",A

160: PRINT "I=",I1

170: PRINT "21=",1

180: PRINT "Z22=",Y

190: END
S00: USING :INPUT "H1= "“JH,"H2= ";G,"B1= "/B
'B2= "

510: C=H*B:D0=GxJ
520: E=CxH*H:F=D*G*xG
530: RETURN

322

—178—




SHARP

PROGRAM NO.

Title IMPEDANCE IN A SERIES CIRCUIT Bd_F—]
[ Formula ]
Impedance in a series circuit
. 1
R ¢ - Z:|Z|=\/R“r(wL—'——--)Z Q)
o C
1
e o C
O § = tan™! < R ) £°l
. . 1
Z=R+]j ( oL — —(;—-C—>
[ Example ]
L =2 { mH ) Z = 310.5 L Q)
C =10 L uF ] 6 = —89.08 2
R=5 Lol r =5
f =50 { Hz ) y =—3810.5
o2 = 5—310.5]
[ Operation ]
C LOAD VE1V
Input Display Note Input Display Note
1sma L= 1
2} (L)25E—3 [ateR)| C = 12
31[(C)10E—6 [onTen) | R = 13
4| (RS [mer | F(HZ ) = 14
5] (£)50 15
3 X 5 16
7 orer)| Y —310.455 - 17
8 INTeR) | Z° 310.496 --- 18
9 ENTER | PHASE —89.077 --- ey e
10 20
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Title

PROGRAM NO.

IMPEDANCE IN A SERIES CIRCUIT P4—EF -1

Memory content

1

W @™~ || W N

—-—
[—)

—
—

—
N
o

—
o

-
F-3

—
on

—-—
o

—
~J

—
(-
=~

—
[I-]

~N
o

~N
—

~N
N

~
[7%]

N
o+

Phase

N
[2,]

N <|Xg<|ClH|0|DO|V|O0Z2 2N Ci—=TOMMODOD>

N
o
N

10: "A":DEGREE :INPUT "L=";L
20: INPUT “C="7;C

30: INPUT "R="’R

40: INPUT “F(HZ)="?F
50: F=2*xF

60: L=L*F

70; C=C*F

80: I=L-1/C

90: Z=[(RxR+I*I)
100: X=ACS (R/2)

110: IF O>ILET X==X
120: USING

130: PRINT "X",R

140: PRINT "Y",I

150: PRINT "Z2",2

160: PRINT “PHASE”, X
170: END

172
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SHARP

PROGRAM NO.

Title IMPEDANCE IN A PARALLEL CIRCUIT P4 b
[ Formula ]
Impedance in a parallel circuit
L 1
_W Z=12| = » " Q)
~ 2
& S (G —ee)
R
A —
1
o) = tan™! —uC °
~ 0 = tam R( L 0C ) el
. 1
£ 5 1
R ec)
[ Example ]
L = 40 ( mH ) Z =107 cal
C=105 ( uF ] 6 = 27.88 C° ]
R =8 Q) x = 6.25]
f = 60 (Hz ] y = 3.307
S.Z = 6.251 + 3.307 j
[ Operation ]
C LOAD VE 2 Vv [N
Input Display Note Input Display Note
1|(sHFT) A L= 11
2| (L)A0E—3 [eieR) | C = 12
1 [(C)O.5E—6 (ENTER] | R = 13
41(R) 8 ENTER) [ F (Hz ) = 14
5((£)60 ENTER 15
3 X 6.2507 - 16
7 ENTER] | Y 3.3066 --- 17
8 (ENTER) | Z 7.0714 -- 18
: [EXTER) | PHASE .27.8792 --- @ 19
10 20
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Title

PROGRAM NO.

IMPEDANCE IN A PARALLEL CIRCUIT PA—E—2

Memory content

1

Wi |~ | | ]| N

-t
(=)

—
—

-t
N
-~

—
[t

-—
$m

—
o

—
o

—
~

=
b

-—
(-]

N
(=)

N
-—

N
N

N
(%]

Phase

N
-

N
on

N <X S<iciH|0|DO(D/O0|Z22|rX|C|=|TIOTMMOO|O T >

N
(2]
N

100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:

"A":DEGREE :INPUT "L="/L

: INPUT ™C=";C

INPUT “R=";R
INPUT “F(HZ)=";F

1 F=2%JTxF

L=L*F
C=CxF
I=1/L-C

: R=1/R

Z=[ (R*R+I* D)
X=ACS (R/2)

IF O>ILET X=-=X
=1/1

R=Z*COS X
I=Z*SIN X
USING :PRINT "X",R
PRINT "Y",I
PRINT “Z",2Z
PRINT “PHASE”, X
END

204
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SHARP

Title SELF-INDUCTANCE ON A STRAIGHT LINE P43

[ Formula ]

Computing the self-inductance on lead wire or printed wire

4
L C(pH)=0.0027(1n Pt )
fe————————— | ————
41 ,
4 Lo [xH)=0.002 1 (1n —1+£)
) :
LB
Where u: relative permeability
When the frequency is fairly high, use the
upper equation, and when low, use the lower.
[ Example ]
[ =8 [com]
d=02 [cm] Angwer L=0.07 [uH]

[ Operation |
C LOAD Vv E 3 v (MR

* When the frequency is low and y, is taken into account.

(shFr) (A

Kr  [INTER

T

d  (ENTER

Input Display Note Input Display Note

1] [(SHFT) L= 1
2[(1)8 TR | D = 12
3[¢a)0.2  [ENTER) 13
4 L 6.52027 E—02 14
5 15
b 16
7 17
B 18
3 19
10 20
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Title

SELF-INDUCTANCE ON A STRAIGHT LINE

PROGRAM NO:.
P4—E—3

Memory content

1

{

A

B2 d

C|3

D« 20

E |5 30:

F o o

G|7 60:
70:

H|s s0:

|19 Q0:
100:

J |10 138

K (11

L2l L

M |13

N |14

O |15

P {16

Q|17

R |18

S |19

T |20

Uit

V |22

W |23

X (24

Y (25

Z 26| .,

"A"IINPUT "UR=";Z

INPUT "L=";A

INPUT "D="";B

L=.002%A% (LN (4xA/BY=142/4)
USING :PRINT "LO",L

"B :INPUT "L=";A

INPUT “D=";B

L=.002%Ax (LN (4*A/B)=1)
USING :PRINT "L',L

END
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SHARP

Title

A - 'Y TRANSLATION

PROGRAM NO.

P4—E—4
[ Formula ]
—_—
. 7. e 7 « ..
Z,= 5 Q) 3= 2+ 2,427,
. 222 .
Zp= 22 2 Q) Z;=x;ty;
. Z,-7
Z, = 32 - Q)
[ Example ]
<R1: 5 (sz 6 (Raz 9 Z,=1.76—10.13j
t,= 3 1,= —2 1= 5 Z,=23.10—0.33;
Z,=2.094 1.97;
[ Operation }
C LOAD V E 4 v [Ny
input Display Note Input Display Note
A RETIN:Y Z1l R= i
2|(RD5 Zl X= 12
3|(x )3 N[ Z2 R= 13
4|(R,)6 R[22 X= 14
5[(x.)—2 (wER{Z3 R = 15
§|(R:)9 INTER) [ Z3 X = 16
11(x 35 17
8 ZA1.761 --—1.284 - | Ry , x, |18
9 ENTERI| ZB3.100---—3.302--- | Ry , x5 |19
10 INTeR)} 2C2.091 -+ 1.972-- VR, , x: 20
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Title A - Y TRANSLATION

PROGRAM NO.
P4—E—4

Memory content

1

* 10: “A":T=0:S=0:DEGREE

R, . 20: INPUT "Z1 R=";Y
)2, ——— I0: INPUT "Z1 X="7Y

40: GOSuUB 600

R, . S0: GOSUB 500
)Z;  —— 60: B=U:C=V

s 70: INPUT "Z2 R=";X

o0: INPUT "Z2 X="JY
)z —— 90: GOSUB 600

w (—-] | o (2] -+ (%] N
=
S}

100: GOSUE 500

110: D=U:E=V

=
-
&

Yz, ——f 120: INPUT "Z3 R="JX
130: INPUT "3 X=";Y

a—y
a—y
xR

&

140: GOSUB 600
Yz, —— 150: GOSUB 500

—
N
=

o>

a—y
[7%]
=

o>

160: F=U:6=V

170: X=S:Y=T

-—
£ -
=
o

>2£ — 180: GOSUE 500
19C: H=U:I=V

a—y
o
=

o

200: X=p*D/H:Y=C+E~I:G0SUB 700
210: J=U:K=V

—
o

220: X=D*xF/H:Y=E+G-1

—
~d

230: GOsue 7C0
260: L=U:iM=V

—
(-4

250: X=B*F/H:Y=(C+G-1I

a—y
(-]

260: GOSUB 700
270: N=U:0=V

N
(=]

280: USING :PRINT "ZA "7JJ" 'K
29C: PRINT "ZB ":L;" "/M

N
<

N
N
<

300: PRINT "ZC "/N;" "70

500: Usf(XxX+YxY)
510: V=ACS (X/W)

N
[7%]

N
F-9
-

520: IF O>YLET V==V

530C: RETURN
600: S=X+S:T=Y+T

N

(2
-

~

Ni<|X| g <CiH/0|DO|TO22|rXC—IDMMOOTN>

[d
o

610: RETURN

700: U=sXxCO0S Y:V=X+CIN Y
710: RETURN

720: END

433
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SHARP

. PROGRAM NO.
Title Y - A TRANSLATION Pi—F—5
[ Formula ]
This program translates the impedance in a Y-shaped connection to its equivalent in a
triangular connection.
Zi=N/7y, [Q) AN=Za2p+2p 2,42, Za
Z,=N/2, [Q) Zi= xi + 3
Z,=0/2Z, (Q)
[ Example ]
(Ra=8 (R,,=9 R. =1
x> 3 xp=—5 (chG
Z,= 14.97 + 16.65j
Z,= 23.25 — 9.21]j
Z,=26.97 — 0.74]

[ Operation] ¢ LOADVE 5 V¥

Input Display Note Input Display Note
1|[SHFA ZA R= 1
11 (R,)8 ZA X= 12
31(x,)8 ZB = 13
4| (Rp)9 ZB X = 14
5| (xp) =5 ZC R= 15
| (RT ZC X= 16
1(x)6 17
8 Z1 14.97-- 16.65--] Ry, X, |18
y [oTen) | Z2 23.24 - —9.21 R., X: |19
10 [enTeR) Z326.97---—0.73 ---| Rs, X5 {20




PROGRAM NO.

Title Y > A TRANSLATION AR
Memory content
Alll v
B |2 .
cla )Za — 10: "A":DEGREE :INPUT "ZA R=";X
20: INPUT "ZA X=";Y
D|4 . 30: GOSUB 500
E |5 ) Zs -] 40: B=U:C=V
S0: INPUT "B R=";
F |6 ) 60: INPUT "ZB X=",Y
als )Ze —  70: GOSUB 500
80: D=U:E=V
H!s A 90: INPUT "ZC R=";X
Ty ) ——  100: INPUT "ZC X='4;Y
110: GOSuUB 500
J |10 . 120: F=U:G=V
)Zs ——  130: X=0:Y=0
K 140: FOR A=4TO 7
L (12 . 150: H=BxA(A)
I ) Z, ———  160: A=A+1
170: I=C+A(A)
N |14 ) 180: X=X+H*COS I
)Z: — 1 190: Y=Y+H*SIN I
O |15 200: NEXT A
Pl1sl v 210: H=DxF
220: I=E+G
Q|17 230: X=X+HxCOS I
R |18 2402 Y=Y+H*SIN I
250: GOSUB 500
S |19 260: H=U:I=V:P=10
270: FOR A=2TO0 7
T |20 280: X=H/A(A)
uUl21l 1zl 290: A=A+1
300: Y=I-A(A)
Vi o 310: ACP)=X*COS Y
W |23 320: P=P+1
330: A(P)=X*SIN Y
X |24 v 340: P=P+1
Y (25 v 350: NEXT A
360: PRINT "Z1 ";L;" “;M
Z |26 370: PRINT "Z2 “;N;" ";0
380: PRINT "3 ";J;" “iK
S00: UsJ(XxX+Y%Y)
510: V=ACS (X/U)
520: IF O>YLET V==V
530: RETURN
54C: END
452

—188—




SHARP

Titl CAPACITANCE ACROSS TWO PARALLEL PROGRAM NO.
e ELECTRODES P4—E—6
[ Formula ]
Length L[cem]
d Width W [cm]
— Inductivity €,
£ Space d[em]
L W (e,=1: air)
CCpFJ=0.0885419 2% (140,
0+ (C100W>L )
Where P=
d 2 W
—(1+1n ) (L=100W)
W
[ Example ]
1) 2)
e =1 g = 1
d =0.01 (cm) d =001 ([ cml
L =20 {cm] L = 300 {cm)
w =1 {cm 3] W =3
Answer 177.08 [ pF ) Answer 8040.99 [ pF )
[ Operation ]
C LOAD V E ¢ v [N
Input Display Note Input Display Note
1 A L(CM) = 11
21(L)20 e | W(CM) = 12
3{(w)1 [ENTER} | D(CM) = 13
4{(@).01 (| ER= 14
§|(e,) 1 ENTER 15
6 C 177.0838 (PF) 16
1 17
8 18
9 19
10 20
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CAPACITANCE ACROSS TWO PARALLEL PROGRAM NO.

P4—-E—6

—r
(oo

—
[J-]

~N
[—J

~N
—

N
N

~
()

~N
r-

~
(X,

Title g\ EcTRODES
Memory content

Al|l1] L

Bl2| W

C|l3]| d

D|4]| e

E |5

F |6

G|7

H|8

I |9

J |10

K|n

L {12

M |13

N [14

O |15

P16 Vv

Qily] ¢

R

S

T

U

\"/

W

X

Y

Z

~
(-]

10:
20:
30:
40
50:
60:
70:
80:
o0:

155

A" DINPUT "L(CM)=";A

INPUT “W(CM)="’;8B

INPUT "D(CM) ="

INPUT "ER=";D

IF (100%B)>ALET P=0:G0TO 70
P=C/Z/Bx (1+LN (2*7*xB/C))
Q=0.0885419*D* A*B/Cx (1+P)
USING :PRINT "C "“;Q;"(PF)"
END
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SHARP

. SECTION, DEAD LOAD AND CENTROID OF A PROGRAM NO.
Title POLYGON P4—-F—1
[ Formula ]

This program finds the sectional area and centroid of a polygon from its latitude and departure.

[ Example ]

, 0.200 , 0.650
e

Y

0700 r=2.0[ t/m]
2 A=3501 )

W=7.003(t)
—015 Xc=0.980(m)
Ye=1.231(m)

0.600 —0.600

—1,900

[ Operation ]
C LOAD “F1”

NOTE) AX and AY are, when input, accompanied by a sign

respectively.
Input Display Note Input Display Note
1 A ’ 11 :
2| (Xo) O [ENTER)| Xo=0 12| AX n—1.9[INTER) | AX=—1.9
3| (Yo) O [ENTER)| Yo=0 | 13) AYn O [@rer)| AY=0 ‘
4| (r) 2 (Rl R = j 14 A=3.5015 I,
5, AX', 0 [@NieR)| DX=0 15 INER| W=7.0030
6| AY..6 [@eR)| DY=.6 16 R | XG=0.98 04
Rechecking
1| AX,.39 [TER)| DX=.39 17 YG=1.2313 permissible
8| “AY, 0 [TER| DY=0 ‘ 18 ENTER -
8| /OX,.25 [aTeR)| DX=.25 ; 19
18] “AY, 25 | DY=2.5 20
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Title

SECTION, DEAD LOAD AND CENTROID OF A PROGRAM NO.

P4—F—1

POLYGON
Memory content
1 Ai
2| Xo
3| Xi
4 Yo
5 Y!

6 X
11 AY
8| ZAi
9| JAxi
10 2Ay:

—
—

—
N

—
(2]

—
(2,

—-—t
o

—
)

—
-]

—
[1-]

N
=

~N
-—

N
N

N
(%)

L d
-

N
n

Ni<IX Z<|C/4{0|TOT|0Z2|2|rX|C|=I(OMMOOID >

N
o

100:
110:
120:
130:
140:
150:
160:
170:

"A":CLEAR
INPUT "XO= “;B,"Y0= ";D,"R= "iK

: C=B:E=D

BEEP Z:INPUT "DX= ";F’"DY: ";G
A=F*G/2 tH=H+A
I=I+Ax(F%2/3+4C)

+ J=J+AX(G/3+E)
: A=FxE:H=H+A:J=J+A%E/2
s I=I+Ax(F/2+0)

C=C+F:E=E+G

IF C<>BGOTO 40

IF E<>DGOTO 40

PRINT USING "#uputnst Huas" ;" A=",H
PRINT "W=",H*K

PRINT *“XG=",I1/H

PRINT "YG=",J/H

GOTO 130

266
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SHARP

Title COULOMB’S COEFFICIENT OF EARTH PRESSURE

PROGRAM NO.
P4—-F-—2

[ Formula ]

This program determines the coefficient of active earth pressure from coulomb’s earth pressures.

In seismic case

008 2( $—0 o—6 )

Kga=

cos O o cosz( 008(0+Oo+a)[1+\/

CO

In permanent case
K4 =Kgq (60=0)

sin ( g46 ) -sin ( ¢—a—00)

angle closed by earth surface and level surface

a:
¢: internal friction angle of back-filling soil

6 : angle closed by wall back surface and horizontal surface
5:

s(O+0o+3) «cox(—x)

]

2

angle closed by wall back surface normal line and earth pressure active direction

[ Example ]

$=35°

6=21.48°

fo=11.19°

0=20

KA:

.4348

Kga= .5858

=0

[ Operation ]

C LOAD

V2V @

Input Display Note Input Display Note
1 @A) 1"
2| (4135 PHI=35 12
3 (a) 0 ALPHA=0 13
4| (6)21.48mR| THETA=21.48 14
5{ (6o) 11.19(XTER| THETA 0=11.19 15
§{ (3) O [@eR| DELTA=0 16
1 KEA=0.585886 17
8 18
9 19
10 20




Title

COULOMB'’S COEFFICIENT OF EARTH PRESSURE

PROGRAM NO.
P4-F—2

Memory content

1

CoS*( g—0o—0)

Vv

W

[ T I — - T I N Y - ~ T X, I I — N (O U A )

Kg 4

-—
=

—
—

—
N

—
[

—
o+

-—
on

—
D

—h
~J

—
[

—
(-

~N
(=]

(]
—

~N
N

(]
(2%

N
-

~N
o

Ni<IX|gl<|ClHl0|DO|TV 028 |rXcC|=TOMMTIOID|>

~N
o

10: "A":DEGREE :INPUT "PHI= ";A,"ALPHA= "B

20: INPUT "“THETA= "7C,"THETA 0= ";D,"DELTA=
."IE

30: F=C0S (A-D-C)~*2

40: G=C0S D*COS C*2%C0S (C+D+E)

SO0: H=f(SIN (A+E)*SIN (A-B-D)/(COS (C+D+E)*
€cos (Cc-B)))

60: I=F/((1+H)*2*G)

70: USING 'aagps qunppn”

80: If D=0PRINT "KA=";I:END

90: PRINT “KEA="7I:END

216
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SHARP

. PROGRAM NO.
Title STABILITY OF A SLOPE (METHOD OF SLICES) P4 _F—3
[ Formula ]
This program computes the safety factor of a slope which possesses C; and 6;.
2 C el it ZW;-008q,; -tang;
F¢= .
s Z W i* s i
where W; weight of soil above sliding surface
R radius
o angle closed by divided area and vertical line
0; central angle for each soil layer
Y; weight per soil’s unit volume
P; internal friction angle of soil
C; cohesion of soil
l; length of arc
See the figure below
]
Riwaws g,
; w1
2
04 03 N IRIEIC
J% 1 1st soil layer
B 1, 2nd soil layer
I, 3rd soil layer
Iy ! 4th soil layer
Input Display Note Input Display Note
1 1"
2 12
3 13
4 14
] 15
6 16
1 17
8 18
9 18
10 20
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SHARP

Title STABILITY OF A SLOPE (METHOD OF SLICES) | o °RM ¢
[ Example ]
R=15m (t/m) (degrees)
Istlayer 0,=21.8° W,= 0.578 a, =69.8 C,=3.0t/m
W,= 3.640 Q,=624 ¢,=18°
W,= 5.985 a, =550
2ndlayer 0 ,—340° W,= 8 732 a, =48.3 C,=4.0t/m
W, = 9.588 a, =42.6 $,=0°
W, =10.863 Ay =317.6
W,=11.913 a, =33.0
W,=12.813 a, =28.5
W,=11.605 A, =24.0
W,= 8804 a,,=20.0
3rdlayer () —11.2° w,= 6.730 @a,=156 C,=5.0t/m
W,= 5183 a,=12.0 ¢,=23°
W,= 0.805 a,= 8.1
[ Operation ]
C LoAD F 3¥
Al
R[Nk
(% m
a.z ENTER
O
<Wn Every data for one layer
[ENTER)
6 [Ty
c
¢
[SHFT) FS
Input Display Note Input Display Note
1 (A 11| (C) 3 [oTew) | C=3
2| (R) 15(mR| R=15 12| ()18 [NER) | PHI=18
3] Wy .578 (TR W=.57 8 13 Repeat step 3 and the subsequent.
4| (1) 698N ALPHA=69.8 1 '
5| (W) 3.64 (nier)| W=3.64 15 FS=1.439837
6| (@) 62.4 | ALPHA=62. 4 16
7| W 3)5.985ENTER| W=5.985 17
8| (a» 55 [NER| ALPHA=55 18
9 19
10| (6)21.8 THETA=21.8 20
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PROGRAM NO.

STABILITY OF A SLOPE (METHOD OF SLICES) P4—-F—23

Title
Memory content

A1l ¢

Bi2| w

Cll «

Dj{4| R

E|(5] rwowsa

F|6| Zwsing

G|1| ¢

Hij8] C

119 T Wsin ytan ¢

J|[1o] xi-cC

K [11| FS

L |12

M |13

N |14

O |15

P |16

Q|17

R |18

S |19

T |20

U

V22

W23

X |24

Y |25

Z |26

10: "“A":DEGREE :CLEAR

20: INPUT "R= "D

30: B=0:BEEP 1:INPUT "W= ";B

40: IF B=0GOTO 80

50: INPUT "ALPHA= ";C

60: E=E+BxCO0S C:F=F+B*SIN C

70: GOTO 30

8§0: INPUT "“THETA= ";G,"C= ";H,"PHI= ";A
90: I=I+E*xTAN A

100: J=J+X*DxGxH/180
110: E=0:60T0 30

120: "B":K=(I+J)/F

130: PRINT USING "HHBHH . HEHHHH";V"FS="7K
14C: END

209
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Title BENDING STRESS OF SIMPLE GIRDER PROGRAM NO.

pP4—-F—14

[ Formula ]

When a concentrated load P acts on an simple H-shaped steel girder — see below — with span /.

[ Operation ]

C LOAD VF4V

Reaction force:

R _P'b R P-a
A— ! ’ B !

Bending moment:
Mx=R4-a
Section modulus:
W=(f +h®*—h'3- (f—t)) 6h
Stress
Mx

§ =——
w

[ Example ]

f=40 (em)
t=1.8(cem)
h=40(cm)
h=36.4(cm)
p=13000(Kg/cm)
1=10000 (cem)

a=5000(cn)
b=5000 (cm)
Input Display Input Display Note
A ENTER) | RB=6 500
()40 F=40 ENTER) | MX= 32500000
(t)1.8 T=1.8 S IGMA= 10868.51079
(h)40 H=40 ENTER Repeat step 6 and [—

(h') 36.4 H*=36.4

the subsequent.

(P) 13000 [ENTER)| P=13000

(1) 10000 [EaTeR)| L=10000

@i~ | |[on ] &N =

(a) 5000 A=5000

(b)5000 (ENTER}| B=5000

—
o | v

RA=6500




Title

PROGRAM NO.

BENDING STRESS OF SIMPLE GIRDER PA_F-—4

Memory content

1| w
2 f
3| t
4| n
5[ 1
6 p
71 !
g| a
g| b
10/ RA
11 MX
12) ¢
13| Rb

—
o

—
[=r]

—t
—~

—
[

—
o

N
[—]

~N
—

~N
N

N
(7]

~N
5

N
o

Ni<|X El<iCclH||DOV|O|Z2|I2B/rX|C|l=ITDMMO|O| T >
e

~N
[=c]

10: "A":IINPUT "F= ";B,"T= ";C,"H= ";D,"H*=
";E

20: BEEP 2

30: INPUT "P= "“JF,'"L= ";G,"A= "?H,"B= ";I
40: J=F*I/G:M=F*H/G

50: K=J*H

60: A=(B*DAZ~E~3x(B=C))/ (6%D)

70: L=K/A

80: USING :PRINT "RA=",J

90: PRINT "RB=",M
100: PRINT "MX=",K
110: PRINT "SIGMA=",L
120: GOTO 20
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Title

INTERNAL FORCE OF A SIMPLE GIRDER

(UNIFORM LOAD)

PROGRAM NO.
P4—F—5

[ Formula ]

This program computes the reaction force, shearing force, bending moment, and maximum
bending moment of a simple girder that is subjected to a uniform load, shown below,

q
L

/

Total load:

W=q !

Reaction force:

W
RAlzRAZ :2—

Max. bending moment:

. [2
Mprax =1 3

[ Example ]

B
[ =15(m)
q=8(t/m)

r=2,4,8,12(m)

The shearing force (Sc) and the bending moment (Mc) at point C which is X — arbitrary
distance — apart from support A.

Sc=aqlg—x)

Mc=qx({!{—-x) 2

[ Operation ]

C LOAD “rs5V (o
Input Display Note Input Display Note
1 (A 1 ENTER) | Repeat step 8 and the subsequent.
21(g) 3 [INTER)| Q=3 12
3{C/)15 [mTER)| L=15 13
4 W=45 14
5 RA,RB=225 15
6 (ENTER) | M—MAX =84.375 16
7 [ENTER) | X = 17
B{(x) 2 [ENTER)| X=2 18
L] SC=16.5 19
10 ENTER |[MC =39 20
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Title

INTERNAL FORCE OF A SIMPLE GIRDER PROGRAM NO.
(UNIFORM LOAD) P4—-F~—5

Memory content

1

Ww o |~ Y| W N

—t
[—]

——
——

[y
N

——
[

M—MAX

——
on

—t
o0

——
~J

——
o0

RA,RB

—
(-]

Sc

N
[—=]

N
-t

N
N

N
[ )

N
E-Y

N
()

Ni<IX Egl<iClH||DID|V/OZ2I8]NM>ACI—T|OMMOOID|>

[ d
(-]

10: "AY:INPUT “Q= ";Q,"L= "’L
20: W=QrL:R=W/2

30: M=QxL+L/8

40: USING :PRINT "W= ;W
50: PRINT “RA,RB=",R

60: PRINT "M=-MAX=",M

70: BEEP 2:INPUT "X= "X
80: S=Qwx(L/2~-X)

90: T=QrXx(L-X)/2
100: PRINT ""SC=",S
110: PRINT "MC=",T
120: GOTO 70

162
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SHARP

. INTERNAL FORCE OF A SIMPLE GIRDER
Title (UNIFORMLY VARYING LOAD)

PROGRAM NO.
P4—-—F—6

[ Formula ]

This program computes the internal force of a simple girder that is
subjected to such a uniformly varying load as shown below.

Total load
1
W=5q ! 7
Reaction force
_W _2 ¢
Rq=73 Rp=5 W A £ H B
Max. bending moment il 13?7 %__
q-!? !

Muax =95 VT

The shearing force (Sc), bending moment (Mc) and load strength (Wx =4 ) at point C

located X — arbitrary — from support A are computed by the equations

[ Exampile ]

q=7(t/m)
[=15(m)
x=2,4,8,12,14

[ Operation ]
C LOAD ‘F6' [INR

Input Display Note Input Display Note

1 (A 1 Mc=34.37777778

2|(q) 7 Q=7 12 Repeat step 9 and the subsequent
3/C1)15 [@IR|{L=15 13

4 W=52.5 14

5 [EATER | RA=17.5 15

6 RB=35 16

1 M—MAX=101.0362971 , 17

8 [ENTER] | X= 18

9| (x) 2 [onTeR][ X=2 19

10 S C=16.56666667 20
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iINTERNAL FORCE OF A SIMPLE GIRDER

PROGRAM NO.
P4—-F—6

Title  (UNIFORMLY VARYING LOAD)
Memory content

Al1l ra

B|2{ RB

Cl3 10: “A":INPUT "Q= ";Q,"L= ";L
20: W=Q*L/2:A=W/3:B=w2/3

D4 30: M=QxL*L/(9%/3)

E |5 40: USING :PRINT "u=",uW
S0: PRINT “RA=",A

F|6 60: PRINT "“RB=",B

Gl7 70: PRINT “M-MAX=",M
80: BEEP 2:INPUT “X= ";X

H|8 90: Y=QX/L:Y=Y*X/2

19 100: S=A-Y:T=AxX-Y#X/3
110: PRINT "SC=",S

J (10 120: PRINT “MC=",T

19

L (12| ¢

MI[13] M MAX

N |14

0O |15

P16

Q11 4

R [18

SI19] Sc

T {20 Wwc

U |2t

V|22

Wi23| w

Xl =

Y [25] Ww«x

Z 126
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PROGRAM NO.

Tltle VELOCITY OF FLOW AND FLOW RATE (MANNING'S
FORMULA AND GANGUILLET-KUTTER’S FORMULA) P4—-F~—7
[ Formula ]

1) Manning’s formula

where V

2
v 1 RT
n

1

-1

n : manning’s coefficient of roughness

R :

I : surface slope (surface difference/waterway length (h/!))

From R, h,/ and n are determined I, C =

2) Ganguillet-Kutter’s formula

1

average velocity of flow on the whole section of flowing water (m/sec)

hydraulic mean depth (m) (= sectional area of flowing water/wetted perimeter)

L
o R & (Chézy’s coefficient) and V.

Vv=CvRI [ Example ]
com *23+00?155 (1) R=1.25(m)
D23 4000158, . a_ h=213(m)
in which V : average velocity of flow on the whole L=10(m)
section of flowing water (m/sec) n=0.013
R : hydraulic mean depth (m)
I : surface slope (2) R=0.333333(m)
C : Chézy’s coefficient h=2.6(m)
n : coefficient of roughness {=10(m)
I,C and V are determined from R, h,! n=0.013

and n.

[ Operation ]

v o A program: Manning’s formula
C LOAD 'F7  [pHies B program: Ganguillet-Kutter’s formula
Input Display Note Input Display Note

1 {A] [|MANNING 11 G .KUTTER
2|[(RY1.25(NTER) [ R=1.25 12|(R).333333 [ENTER)| R=. 333333
3{(h)2. 13 [NER)| H=2.13 13 (h)2.6 H=2.6
41(7)10 [ENEN|L=10 14] (1)10 L=10
5{(n).013 (ENTER)[ N=.013 15 (n).013 [ENTER)| N=.013
6 1=0.213 16 1=0.26
) ENTER] | C=79.83775504 17 ENTER)| C=66.82863921
8 ENTER)| V=41.19581743 18 V=19.37941697
9 19
10 20
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Ti VELOCITY OF FLOW AND FLOW RATE (MANNING'S PROGRAM NO.
itle FORMULA AND GANGUILLET-KUTTER'S FORMULA) P4-F—7

Memory content

1

[ I~ - B R I - ~ O %, O N O I X I [y N )

—t
[—]

-—
—

-—
N
o~

-
(2

—
N

—
o

—
~J

-—
o
~

—
(-

~N
[—)

N
-—

<

N
[7%)

N
£

N
on

Ni<iIxX gi<|CiHlO|BO|[D[OI2|I2Ir X C|—TIOMIM OO >
-
=

N
o

10: "A" :PAUSE "MANNING"
20: INPUT "R= "JR,"H= ";H,"L= "JL,"N= "N
30: I=H/L:C=R*A(1/6)/N
40: V=RA(2/3)+I/N
50: USING :PRINT "I=",1
60: PRINT “C=",C
70: PRINT "v=",V
80: END
90: "B":PAUSE "G.KUTTER"
100: INPUT “R= ";R,"H= "7H,"L= ";L,"N= "N
110: I=H/L
120: C=(1/N+23+.00155/1)/(1+(23+.00155/1)*N/
{R)
130: V=Cx/(RxI)
140: GOTO 50
250
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. PROGRAM NoO.
Title VELOCITY OF FLOW AND FLOW RATE P4_F—8
[ Formula ]
(1) Hazen-William’s formula (open channel)
V=0.84935C - R*® %
V : average velocity of flow (m/sec)
C coefficient of velocity
R : hydraulic mean depth (m 12
I : hydraulic gradient (I = —)
I channel length (m)
h surface difference (m)
I and V are found from R,h,I and C.
(2) Hazen-William’s formula (closed channel)
V=0.35464C -D%63. [ 0.54 (average velocity m/sec)
Q=0.27853C - D% . 1os4 (flow rate m?/sec)
I :% (hydraulig gradient)
D : pipe diameter [ Example ]
C : coefficient of velocity
h : surface difference (m) (1) R=1.25(m)
I : channel length (m) h=2.13(m)
This program determines V and Q from £=10(m)
D,h,! and C. C=100
[ Operation ] (20 B=0.6(m)
- h=213(m)
C LOAD 'F8" ([ [/ =10(m)
(A} program: Open channel C=100
program: Closed channel
Input Display Note Input Display Note
1| o @& [H.w 1 1| M B [H.W 2
2{(R)1.25ER){ R=1.25 12/(D).6 D=.6
3|(h)2.13[mmR| H=2.13 13 (h)2.1 3 (enew)| H=2.13
4| (Y10 @] L=10 14/ (110  [pug| L=10
5[(c)100 @m| c=100 15/ (C)100 [NER)| C=100
6 1=0.213 16 1=0.213
17 V=42.40967899 17 ENTER)| V=11.15187754
8 18 ENTER)| Q=3.153078285
9 19
10 20
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Title

VELOCITY OF FLOW AND FLOW RATE

P4—F—38

Memory content

1

A

B2

C|3

D |4 10:
JE S0:
F |6 40:
Ik c0:
His 70:
L] 90:
J [10 100:
3t o
L |12 130:
m]1s 150:
N |14 1603
O |15

P |16

Q|17

R |18

S (19

T (20

U |21

V|22

W |23

X |24

Y |25

Z |26

llAll:PAUSE llH.w 1"

INPUT "R= “JR,"H= “;H,"L= ";L,%C= "/C
I=H/L

V=,84935%CkRA . 63*xI”.54

USING :PRINT “I=",I

PRINT "V=",V

END

"B":PAUSE "H,W 2"

INPUT vp= M;D’"H= ";HI"L= u’-‘L’uc= ";C
I=H/L

V=.35464%CxDA 63%I*.54
Q=,27853*xCxDA2,63%xIA.54

USING :PRINT "I=",I

PRINT "V=",V

PRINT "@=".,Q

END

254
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SHARP

PROGRAM NO.

Title CHANNEL SECTION P4—-F—9
[ Formula ]
A) Rectangular section
Sectional area A=B -H B
Wetted perimeter S=B+2H |
Hydraulic mean depth R=A S T
B) Triangular section
-1lg.
Af2 B-H
sS=2xvH? +1 B B
R=A/S 1
H
C) Trapezoidal section
A=BH+H me
_ 1 I
S=B+2HX sin g j{
R=A/S T
B
[ Operation ]
C LOAD 'F9" (o
(Al program: Rectangular section
program: Triangular section
(C] program: Trapezoidal section
(D] program: Circular section
Input Display Note input Display Note
1 sifT] (A] |RECTANGLE 1 SifT) (Bl | TRIANGLE
2| (B) 4 [NUR | B—4 12 (B) 4 [ | B=4
3| (H) 2 [miR) | H=2 13 (H) 2 [N | H=2
4 A=8.0000 14 A=4.0000
5 [ENTER) | S=8.0000 15 ENTER) | S==5.6568
3 ENTER) [R=1.0000 16 ENTER) | R=0.707 1
1 17
8 18
9 19
10 20
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. PROGRAM NO.
Title CHANNEL SECTION b4_F—9
D) Circular section
..,W,,
o, \/
ST1g0 77
R=A/S
[ Example ]
A. B=4 H=2 - A=8,5=8,R=1
B=14 H=2 -  A=4,S8=56569 ,R=07071
C 6-60° B-4 H=2 -~  A=10.3094, S=1286188,
R=1.1962
D. r=05 6=240 — A=0.6319 S 20944
R=10.3017
Input Display Note Input Display Note

1 [, | TRAPEZOID 1] [sf1] D) |CIRCLE
2| (#)60 [INTER) | THETA—60 12/ (»).5 [NTER | R=.5
3| (B) 4 [iNTiR) | B=4 13| (6)240(pmeR| THETA=24 0
4| (H) 2 ENTER) | H=2 14 A=10.6318
5 A=10.3094 15 ENTER]| S= 2.0943
8 [INTER} | S=8.6188 16 ENTER] | R= 0.3016
7 [ENTER] | R=1. 1961 17
8 18
9 19
10 20
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PROGRAM NO.

LTitle CHANNEL SECTION P4—F—9
Memory content
Alll A
B B
C |3 0 10: "A" :PAUSE “RECTANGLE"
20: GOSUB SDO
D |4 30: A=BxH:S=B+2%H
E |5 40: GOTO 180
50: “B":PAUSE “TRIANGLE"
F |6 60: GOSUB 500
Gl 70: A=B¥H/2:S=2%[ (H*H+BxB/4)
80: GOTO 180
H |8 H 90: “C":PAUSE "TRAPEZOID"
| g 100: INPUT "THETA= ";C:GOSUB 500
110: A=B*H+HxH/TAN C
J |10 120: S=B+2*H/SIN C
K |11 130: GOTO 180
140: "D" :PAUSE "CIRCLE"
L |12 150: INPUT "R= ";R,"THETA= ",;C
M 113 160: A=R*Rx(C+JT/360-SIN C/2)
170: S=C/180%xy*R
N [14 180: R=A/S:PRINT USING “HEHHHEH HHHH""A=";A
o 15 190: PRINT "Ss=";S
200: PRINT "R=";R
P |16 210: END
500: INPUT "B= ";B,"H= ";H
Q|17 510: RETURN
R |18 R 337
S |19 S
T |20
Ui
V |22
W (23
X |24
Y |25
Z |16

—210—
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Titl STRESS INTENSITY OF SINGLE REINFORCE PROGRAM NO.
e REINFORCEMENT’'S T-SHAPED SECTION P4—F—10
[ Formula ]
B
¢ X
d
Overall height
d+d'
As
/ 4 .. -
d
T s-Bo —
Bt View of single reinforcement’s
; ndAs T-shaped section
nAs +By B flange width
p_As t : flange thickness
" Bd . .
Mo : bending moment (7- m)
2P +% (é Y2 shearing force
K= 7 young’s modulus
nP + (5 ) .
As total sectional area of tension bar (m?)
L 3K -2 ( é ) X neutral axis position
j=1—= () |———F—
3 °d ¢
2K— (5 [ Example ]
Ca) M = 11,500,000 (Kg «cm)
S = 33,500 (¢
O Tensile stress intensity of reinforcement 5 Cen)
n =
M
Os =577 Ct/m) As = 85 (i)
© Compressive stress intensity of concrete B= 170 Cen)
K Bo = 55 (em)
Uc:m ds (¢t m) d= 100 (em )
O Shearing stress intensity t= 18 (em)
CET Cesmt)
[ Operation ]
C LOAD "F10" (oted)
input Display Note Input Display Note
1| () (A i P=0.0050
2 | (M)11500000(EATER| M= 11500000 12 K=0.3576
3] (S)33 500 [ENTER)| S=33500 13 ENTER)| J=0.9200
4| (n)15 [TERN=15 14 INTER)| S IGMA §=1470.4477
5] (As)85 ENTER| AS=85 15 ENER) | SIGMA C=54.5807
§{ (B)170[NTER)| B=170 16 ENTER)) TAU=6.6199
1] (Bo )55[ENTER)| Bo=55 17 INTER)| AS~= A
8| (4 )100[m| D=100 18| (As) 65(ETER)| AS=65 —
9| (¢£) 1S[NTER|T—=18 19 Repeat step 10 and the subsequent
10 X=35.7647 20 |
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Title STRESS INTENSITY OF SINGLE REINFORCE PROGRAM NO.
REINFORCEMENT’'S T-SHAPED SECTION P4—-F—10

Memory content

1 AS

O | i~ || won | w N
o~

—
=
—~

]

—
N

P
=

—
on

—
o
[ev)

-
]

—
o

—
(-]
w

~N
[—]
o~

~N
—

~N
N

~N
(7%

()
-
=

~N
on

N <|X|g<|C/Hd|0D|O|DI0|Z28|r>XcCi=XTOMMOO D >

~N
o

10: "A"IINPUT "M= ";M,"S= ";S,"N= ";N,"AS=

"iA
20: INPUT

"B= ";B,"BO= "iC,"D= "iD,MT= ;T

30: X=(N*D*xA+BxT*T/2) /(NxA+B*T)

40: P=A/B/D

50: K=(N*P+(T/D)*2/2)/(N*P+T/D)

60: J=1-T/D*x (3%K=2*%T/D) /(2*xK=T/D) (3
70: F=M/(P*xJ*BxDxD)

80: G=K/(Nx(1=K))*F

90: H=S/(CxJ*D)

100: PRINT
110: PRINT
120: PRINT
130: PRINT
140: PRINT
150: PRINT
160: PRINT
170: INPUT

USING “HHHHHNHNN MHHH" ;" X="}X
IIP:";P

l'K=ll;K

"y=r;y

"SIGMA S=";F

"SIGMA C=";G

“TAU=";H

"AS= ;A

180: GOTO 30

350
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SHARP

SECTION OF SINGLE REINFORCEMENT'S

PROGRAM NO.

Title T-SHAPED GIRDER P4—F-11
[ Formula ]
B
B : flange width
: flange thickness
n  :ratio of moduli of elasticity
M, :maximum bending moment
(¢-m)
d Overall oca : allowable compressive stress
height of concrete (#/m?)
osa : allowable tensile stress of
: 2
Covering reinforcement (t/m?)
Ag x  :neutral axis position
', . .
Reintoree 7 As : sect?onal area of tension b.j:ll‘
ment As : sectional area of compressive
- - reinforcement
View of T-shaped girder
) [ Example ]
W= 3% Av=—0M
Osald—% ) M=11,500,000(Kg-cm)
m =1 (1 -f'l ) 2
4 k Oca= 55 (kg enf)
_ M Tt p = —Ddca
2¢caBt " Osa+n(ca Osa= 1,400 (Xg/ei)
d'=72Z4+vZ?—W¢t?2 n— 15
r=kd t = 17 (em)
_OcaBt ¢ B = 170 (em)
As = dsa (1 x )
d = 125 (em)
[ Operation ]
C LOAD F11" (i
Input Display Note Input Display Note
1 LY 1 ENTER) | W=0.8989
2 [M)11500000(ENTER| M=11500000 12 tneR| | Z=51.8870
3 (n)15 N=15 13 (e | DX¥=101.2069
4| (gca) 55 [INTER)| SIGMA C =55 14 X=37.5261
5| (0sa) 1400[ENTER] SIGMA S =1400 15 ENTER) | AS=87.8188
6| (t)17 [wTer) T=17 16 ENTER} | AS*)=70.5088
7] (B) 170 [ATER)| B=170 17
| (d)125[mmR)| D=125 18
9 K=0.3707 19
10 ENTER]| SM=0.9242 20
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Title

SECTION OF SINGLE REINFORCEMENT'S
T-SHAPED GIRDER

PROGRAM NO.
P4-F—11

Memory content

1

#"SIGMA S= 7

30: F=M/S/(D=-T/2)
L0: K=NxC/ (S+NxC)

50: W=1/3/K:L=(1+1/K) /4

60: Z=M/(2xCxB*xT) +L*T
70: E=Z+J(ZI*xZ~WxTxT)

80: X=K*E

90: G=CxBxT/Sx(1-T/2/X)

110: PRINT "SM=";L

120: PRINT "w=";W
130: PRINT "ZI=";1

140: PRINT "Dx="jE

150: PRINT "X=";X
160: PRINT "AS="’G

170: PRINT "AS*=";F
180: GOTO 100

31

A

B|2} B
C|3| 0ca
D4 4
E|5 ¢
F|6| AS’
G|7 AS
H|8

119

J |10

K11 &
L |12

M 13

N (14 »
O |15

P (16

Q|17

R 18

S |19 0sa
T20 ¢
U |21

V |22

W |23} W
X |24 =
Y |25

Z (26| z

20: INPUT “T= ";T,"B= ";B,"D= ";D

10: "A":INPUT "M= “;M,"N= "“iN,"SIGMA C= ";(

100: PRINT USING "H#HHHHHHE HUHE";"K="iK
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SHARP

Title

PROGRAM NO.
GRAPHIC CALCULATION b4 G

Inputting a figure v

Straight line: Enter the coordinates of a point

on it and an angle required. L1

x-coordinate, y-coordinate, angle

Enter angles in degree. G 45° <
Ex. 30.5°
135.0° /g50

The range of angles is to be within +180°.

Straight lines are made use of for L2

discrimination with their directinality
considered.

Fig. 1 Directionality of straight line

As seen from Fig. 1 above, straight lines L1 and L2 are
different in direction from each other.

Circle: Enter its central coordinates and radius.

x-coordinate, y-coordinate, radius

Discrimination: When two or more answers exist in graphic calculations, required answers are

found by inputting the condition of discrimination.
For discrimination, input +1 or —1.
Input nothing else than the above.

e Answers in other programs than P4-G—1 and P4—G—2 are rounded at
the 3rd decimal place.

Input

Display Note Input Display Note

"

12

13

14

15

16

11

18

wlo | vl |la]la|lw]ro]| =

19

20
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SHARP

PROGRAM NO.

Title DISTANCE BETWEEN TWO POINTS AND ANGLE P4_G-1

[ Formula ]

This program determines the distance between two points and the angle closed by a line passing
these points and a line parallel to the x-axis from entered values of coordinates of the points.

P2<x2,yz)

xo— x1=ANx

Y Y= y1i=Ay
VA Pt Ayi=r
(21,91) 0 =ACS (Ax /1)
X
Fig. 2 Distance between Two Points and Angle
[ Example ]
When P, (0,0) and P, (10, 10),
Angle 9 =45°

Distance r=14.142

[ Operation ]
C LOAD 'G1¥ (Wi

Input Display Note Input Display Note
1 A P1 X= 11
2| 0 INTER) | P1 Y= 12
3] 0 INTER| | P2 X= 13
4] 10 ENTER) | P2 Y= 14
5/ 10 ENTER 15
6 D(P1—-P2)14.142 16
1 ENTER) | ANG (DEG ) 45.000 17
8 18
8 19
10 20
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PROGRAM NO.

Title DISTANCE BETWEEN TWO POINTS AND ANGLE P4—G—1
Memory content

A 1 X2

B 2 Y2

C!3 AX
10: "A":DEGREE :INPUT "P1 X="7X

D|4| AY 20: INPUT "P1 Y="Y

E |5 - 30: INPUT "P2 X="7A
40: INPUT "P2 Y="’B

F |6 6 S0: C=A-X,D=B-Y

G 7 60: E=f(C*xC+D*xD)
70: F=ACS (C/E)

H| 8 8G: IF D>DLET F=-F

[ 19 90: USING :F=F+SGMN F%.0005
100: PRINT "D(P1-P2)",E

J |10 110: PRINT "AMNG(DEG)",USING "fausfiftis HHH"IF
120: END

Kin 179

L |12

M 13

N |14

015

P |15

Q|17

R |18

S [19

T 120

Uit

V (22

W23

X 24 X1

Y 25 Y1

Z 26
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SHARP

Title

PROGRAM NO.

INVOLUTE, INVERSE INVOLUTE P4 -G 2

[ Formula ]

This program finds the involute function essential for the design of
an involute gear,

invg =tan § — ¢ [RAD )

and also the inverse involute function by Newton-method as shown

below.
e 1=p — LC0i)
01 1=¢4 7 7
.. tanpg—p
=01 ~nzg
Fig. 3 Involute
SP: involute curve
S : starting point of involute
6 : angle of obliquite of action at point P
[ Example ]
0 in degree Inv o
14.10° .0050912
23.00° .0230490
25.53° .0320358
[ Operation ]
CLOAD G2" [iNia
Input Display Note input Display Note
1 A INITIAL= Initial value [[11
2y 10 ENTER)| INV A= 12
3] .00509(ENTER} A 14.09889751 13
4| (SiF1] (B INPUT A= 14
50 14.1  [ENTeR 15
6 B 509121E-—03 16
1 17
8 18
9 19
10 20
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Title

PROGRAM NO.

INVOLUTE, INVERSE INVOLUTE P4—G—2

1

Memory content

Wl  ~N e | W

-—t
]

-
-

[y
~

-
(34

-
<n

-—
[24)

-t
o

-
~~d

-—
o0

Y
@0

~N
[—]

~N
-

N
N

~N
)

~
o

~N
on

Ni<IX ZE|<|ClH|0|D|O|DT|(O|2|8]|r|Xjc|/—=|TO|MMO|OIT|>

~N
-]

Initial value

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:

"A":INPUT "INITIAL=";Z
INPUT "INV A=";1
DEGREE :USING :T=TAN Z
R=J%2/180
D=(T-R-I)/T/T

2=180% (R-D) / T

IF INT (E8%D)<>OTHEN 30
PRINT “A",Z

"B :INPUT “INPUT A=";Z
X=TAN Z-Ttx2/180

PRINT “B",X

END

162
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SHARP

. THE POINT OF INTERSECTION OF TWO FROGRAM NO.
Title STRAIGHT LINES P = L/ L P4—G_3
[ Formula]

This program determines the point of intersection of given two straight lines.

L1 (Xx, Y1, 01)

Po

LZ(Iz,yz, 02)

Fig.4 The Point of Intersection of Two Straight Lines

Example
[ ple ] .
Y
L1: straight line that passes point 1 (0, 0)
and crosses the X-axis at 45 degrees.
L2: straight line that passes point 2 (10, 0)
o and crosses the X-axis at —45 degrees.
(0]
\ X
: L2
Fig. 5 Example (P=L/L)
[ Operation ]
CLOAD “G3"
Input Display Note Input Display Note

1] (suFT) (A Pl X= 11

2 0 INTER) | P1 Y= 12

3 0 ANGLE 1 = 13

4l 45 P2 X= 14

5/ 10 mer) | P2 Y= 15

6 0 |ENTER) | ANGLE 2= 16

7| —45 (ENTER) 17

8 PO 5.00 5.00 18

9 19

10 20
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THE POINT OF INTERSECTION OF TWO PROGRAM NO.

Title  gTRAIGHT LINES P = L/L - P4a-G-3
Memory content
A 1 X3
B 2 Y
clal o 10: "A":DEGREE :INPUT "P1 X='";A.
20: INPUT “P1 Y=";B
D4 =x 30: INPUT "ANGLE =';C
40: INPUT "P2 X=';D
5 + I4
E 7t 50: INPUT "P2 Y=";E
F |6 ¢ 60: INPUT "ANGLE =";
clil 70: IF A3S C=90LET C=E5C:I=1:G0TH 99
80: C=TAN C:I=0
H{s| v 90: IF ABS F=9OLET F=E50:G0TC 110
100: F=TAN F
]9 v 110: G=B=C*xA:H=E-F*D
J |10 120: X=(G-H) /(F~-C)
K11 130: IF I=1LET Y=F*X+H:GOTO 157
140: Y=CxX+G
L 12 150: X=X*(ABS X>E-20) :X=X+SGN X#.005:Y=Y+
SGN Yx.00S
M |13 160: PRINT "PO";USING "HHHUEEH HIVINIY
N |14 170: END
285
O |15
P16
Q|17
R |18
S |19
T |20
Ui
V22
W23
X (24 Pox
Y |25 Poy
Z (26
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SHARP

PROGRAM NO.

Title A TANGENT LINE FROM ONE POINT P=P/C P4—G—4

[ Formula ]

This program finds a tangent point from a given point P1 and a given circle C1.

Condition of discrimination:

For discrimination, input 1 if the
tangent point is located on the left
of the line that passes point P1
and the center of circle; otherwise
input —1.

(%0, 3, 70)
Pl
(%, 3)

Fig. 6 Tangent Line from a Point

[ Example ]

PO
C : central coordinates (2, 2) radius 1

P : point (0, 0)
- c(22,1)

P(p,0)

X

Fig. 7 Example P=P/C
[ Operation ]

C LOAD VG4V ENTER

Input Display Note Input Display Note
1 A Pl X= 1
2| o P1 Y= 12
3] O ITERj | C1 X= 13
4| 2 @R | C1 Y= 14
51 2 Cl R= 15
6] 1 J.L(1) R(—-1)= 16
11 1 (ENTER) | 17
8 PO 1.09 241 18
g 18
10 20

—222—




Title

PROGRAM NO.

A TANGENT LINE FROM ONE POINT P =P/C P4—G-—4

Memory content

1

X

Y1

Judge

W i~ MW N

—
[—)

—
—

DRI I AN

—
N

<

—
(s

Pox

14

Poy

15

16

17

18

19

20

21

22

23

24

25

N |X EI<IC|HA|0|DO|D|0Z2I8|rXC=IXTOTMMOO|O>

26

10: “A":DEGREE :INPUT "P1 X=";A
20: INPUT "P1 Y="/B

30: INPUT “C1 X=";C

40: INPUT "C1 Y=";D

50: INPUT "C1 R="JE

60: INPUT "J.LC(1) R(-1)="JF
70: G=C-A:H=D-B

80: I=J(GxG+H*H)

90: J=ACS (G/I)
100: IF O>HLET J==J
110: K=[(IxI-ExE)

120: L=ACS (K/I)

130: M=A+K*COS’ (J+F*L)

140: N=B+K*SIN (J+F*L)

150: M=M+SGN Mx.005 :N=N+SGN N+.005
160: PRINT "PC"7USING "##HHHHEN HHIMIN
170: END

261
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SHARP

. POINTS OF INTERSECTION OF TWO CIRCLES PROGRAM NO.
Title P=cC/C P4-G—5
[ Formula ]

This program finds points PO, and PO, of intersection of two given circles.

Condition of discrimination:

To find the left-hand point of
intersection that is located at the
left of the line passing the centers
of two given circles C1 — input
first — and C2 — input second —
input 1; to find the right-hand point,
input —1.

C2
(22,3 72)

PO 2
Fig. 8 Points of Intersection of Two Circless

[ Example ] Y
C,: center (—50,—50), radius 50
C,: center (0,0), radius 50
PO ce X
C1
Fig. 9 Example (P =P/C)

[ Operation ]
C LOAD v(35v ENTER

Input Display Note Input Display Note
1] (sHF7) (A) Cl X= 11
2| —50 INTER) | C1 Y= 12
3] =50 () | C1 R= 13
4| 50 ENER) | C2 X= 14
5 0 INTER) | C2 Y= 15
6 0 INTER) | C2 R= 16
71 50 e { J.L(1) R(—1)= 17
8 1 ENTER) 18
8 PO —50.00 0.00 19
0 20
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Title

POINTS OF INTERSECTION OF TWO CIRCLES PROGRAM NO.

P=2C/C

P4-G—-5

Memory content

1

Judge

W | Q0 |~ ]| DN W N

—-—
[~

—
—

A I IS IR

—
N

AN

—
(2]

Pox

-—
o+

Poy

—
on

—-—
[-2)

—
—~J

—
o«

—
[Z-]

N
[—)

N
—

N
N

N
[

N
-+

N
o

N < X EI<|CH0|DO|TDVO|Z2S|rX|c|—T|IOMMO|O|T|>

N
o

10: "A":DEGREE :INPUT "C1 X=";A
20: INPUT "C1 Y=";B
30: INPUT "C1 R=",C
40: INPUT "“C2 X=";D
S0: INPUT "C2 Y="’
60: INPUT "C2 R="F
70: INPUT "J.L(1) R(-1)=";6
80: H=D-A:I=E-B
90: J=F(H*H+Ix*I)
100: K=ACS (H/J)
110: If O>ILET K==K
120: L=ACS ((CxC+JI*xJ=FxF)/2/C/J)
130: M=A+C*C0OS (K+G*L)
140: N=B+C*SIN (K+GxL)
150: M=M+SGN Mx_00S5 :N=N+SGN N+.005
160: PRINT "PC";USING "HHHHHHHH HH" ;NN
170: END
275
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SHARP

Title A CIRCLE TANGENT TO TWO LINES C=L/L b4 G- 6

[ Formula ]

This program finds the central coordinates of a circle tangent to given two lines L, (x;, ¥, 0,)
and L, (x,,¥,,0,) with the condition of discrimination J; and J, and radius R known.
L1

(Iz,yz)

L2

(2, m) Fig. 10 A Circle Tangent to Two Lines

Condition of discrimination
Ji: 1 when acircle is created on the left of line L1 that is input first.
—1 when a circle is created on the right of line L1,
J,: 1 when a circle is created on the left of line L2 that is input second.
—1 when a circle is created on the right of line L.2.

[ Example ]
v L1
L1: line that passes origin (0, 0)
and crosses the x-axis at 45
degrees.
X L2; line that passes origin (0, 0)
5 P and crosses the x-axis at —45
degrees.
R=20
L2 J,:  —1 because the circle is on the
Fig. 11 Example (C=L/L) right of L1.
[ Operation ] J,: 1 because the circle is on the
left of L2.
CLOAD G6"
Input Display Note Input Display Note
1 (A} L1 X= 1 PO 28.28 0.00
2 0 L1 Y= 12 P1 14.14 14.14
3 0 [N | Ll A= 13 TR | P2 14.14 —14.14
4 45 INTER) | L2 X= 14
5 0 L2 Y= 15
§ 0 (R | L2 A= 16
7| —45 ([NER{ R = 1
8| 20 (e | J.L1 L(1),R1)= 18
9| — 1 (@ |J.L2 LO)RED= 18
10 1 20
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PROGRAM NO.

Title A CIRCLE TANGENT TO TWO LINES C = L/L b G6

Memory content

Al X1
B|2| »n
C|13 0,

D |4 %2

E |5 Y2

F |6 g2
G|1]| V
Hijs| v

| |9 Judgel
J |10] Judge?2
Kt

L 12| P.x
M|13 P,y
N (14 P.x
O [15 P.y
Pite]
Qi v

R 18] Radius
S |19

T |20

U2t

V|22

W23

X |24f Pox
Y (25| Poy
Z (26

10:

20:

30:

40:

50:

60:

70:

80:

90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:
270:
280:
29C:
300:
310:
320:
330:
340:
350:
360:

585

"A":DEGREE :INPUT "L1 X=";A

INPUT “L1 Y=";B

INPUT “L1 A=";C

INPUT "L2 X="’;D

INPUT “L2 Y="JE

INPUT "L2 A=",F

INPUT "“R="JR

INPUT "J.L1 LA LR(-1)=";1I

INPUT "J.L2 L(1),R(=1)=";J
X=C+90*1:P=C

A=A+R*COS X

B=B+R*SIN X

X=F+90x*J :Q=F

D=D+R*C0S X

E=E+R*SIN X

IF ABS C=90LET C=E50:Z=1:GOTO 180
C=TAN C:2=0

IF ABS F=90LET F=ES50:G0TO0 200
F=TAN F

6=B-CxA:H=E~F*D

X=(G=H) / (F-C)

IF Z=1LET Y=F*X+H:GOTO 240
Y=C*X+G

X=X* (ABS X>E-20)

K=P-90%*1

L=X+R*COS K

M=Y+R*SIN K

K=Q-90*J

N=X+R*C0S K:0=Y+R*SIN K

X=X+SGN X*.005:Y=Y+SGN Y*.005
PRINT "PC";USING "HHHHHHHE HH"IXSY
L=L+SGN L*.005:M=M+SGMN Mx.005
PRINT "“P1";USING "H#HEHHHE HH" LN
N=N+SGN N*.005:0=0+SGN 0*,005
PRINT "P2"JUSING "HHHHHHEH HH"INO
EMD
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SHARP

. INTERSECTION OF A CIRCLE AND A LINE PROGRAM NO.
Title P=L/C P4—-G—7
[ Formula ]

This program finds points of intersection of line L (xy, ¥y, 8) and circle C (x¢, yo,%y) with
the condition of discrimination given.

Fig. 12 Intersection of a Line and a Circle

(x ,._}’1)

Condition of discrimination:

A line and a circle intersect each other at two points unless they are tangent to each other.
To discover the point of intersection nearer to the start point of the line, input —1; to
discover another point, input 1.

In the above example, Po; is fixed when —1 is input and Po, when 1 is input.

[ Example ]
Y
L: line that passes point (—50, 0)
and crosses the X-axis at 45
degrees.
Po - C C: center (50, 50), radius 50.
L
X
/ 0
Fig. 13 Example (P =L/C)
[ Operation ]
V..V
CLOAD G7  (enten)

Input Display Note Input Display Note
t| (siF0) (A Ll X= 11
2| =50 Ll Y= 12
3 0 IR | L1 A= 13
4| 45 [ | C1 X= 14
5 50 ineR) | C1 Y= 15
6| 50 Cl R= 16
7] 50 ENTER) | NEARER (—1), FARTHER (1) = 17
8] — 1 18
9 PO 0.00 50.00 19
10 20
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Title

INTERSECTION OF A CIRCLE AND A LINE PROGRAM NO.

P4-G—7

P=1L/C

Memory content
Al v
B|2| V
C|3
D |4
E|5
F |6
G|7
H|s8
119
J [10]  Judge
K1
L [12
M |13
N (14
O |15 o,
P16 =
Q17 o
R |18 7o
S|19 =
T (200
U 21
V(22
W |23
X {24] Pox
Y |25] Poy
2126

10:
20:
30:
40
50:
60:
70:
80:
90:

“"A":DEGREE :INPUT "L1 X=";S

INPUT L1 Y="3T

INPUT "L1 A=';0

INPUT "C1 X=";p

INPUT "C1 Y=";Q

INPUT "C1 R=";R

INPUT "NEARER(~1),FARTHER(1)="";J
§=5=-P:T=T-Q

IF ABS 0=90LET X=S:Y=J*SGN O {(R*R=Xx))

:GOTO 130

100:
110;:
120:
130:
140:
150:

K=TAN 0:Y=T=-S*X

A=Xu X+7 iB==X*x Y/ A A=l (X% X*Rx 3= Y* Y+R%R) / A
I=B+AxSGH (90~ABS 0)*J:Y=X*Z+Y:X=Z
X=X+P:Y=Y+Q

A=X+5GN X*.005:Y=Y+SGN Yx,005

PRINT "PO"JUSING “HE#BHHUE B XY

END
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SHARP

PROGRAM NO.

Title A LINE TANGENT TO TWO CIRCLES b 4-Gog

[ Formula]

This program discovers two tangent points on a line tangent to two given circles C;(x1,¥1,#1)
and C,(x,,¥,, ;) with the conditions of discrimination J; and J, given.

ON©

Fig. 15 Lines Tangent to Two
Circles at the Same Side

I

(xll‘,y1> Cz(‘xz,yz)

Fig. 14 A Line Tangent to Two Circles Fig. 16 Lines Tangent to Two
Circles at the Sides
Condition of discrimination Opposite to Each Other

J1: 1 when aline to be found out is tangent to circles C; and C, on the same side.
—1 when that line is tangent to those circles on the sides opposite to each other.

J,: 1 when the tangent point of circle C, which is on the left side of the line connecting
the centers of circles C; and C, is found.
—1 when the tangent point on the right side is found.

[ Example ] P2
Pi

C,: center (50, 50), radius 50

C,: center (200, 80), radius 40

Ty : 1 because the line is tangent to
C; and C, on the same side.

J,: 1 because the tangent point is
on the left side.

Fig. 17 Example (L =C/C)

[ Operation } CLOAD VG8" i

Input Display Note Input Display Note
1| (SHFT) (A] Cl X= 1
2| 50 ([@mER|Cl Y= 12
3| 50 Cl R= 13
4| 50 [NTER) | C2 X= 14
5200 [RR| C2 Y= 15
6| 80 C2 R= 16
71| 40 TR | J.OUT(1),IN(—1)= 17
8 1 J.L(D,R—1)= 18
9 1 (INTER | P1 43.42 99.57 19
10 (INTER | P2 194.74 119.65 20
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Title

PROGRAM NO.

A LINE TANGENT TO TWO CIRCLES ba—G-8

Memory content

1

A

B2
Cl3]
D|4 X2
E|5| u-
Fisg| r-
G{71| v
Hi8 Vv
9] v
J |10

K

L 12} v
M|13| Pi.x
N |14 P.y
O |15 P:x
P16 P:y
Q{17 Judgel
R 18 Judge 2
S8 v
T (20

Ul v
Vi22 v
w2 v
X |24 v
Y |25 V
12 (26

10:

20:

30:

40:

50:

60:

70:

80:

90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:
270:
280:
290:
300:
310:

450

“A":DEGREE :INPUT "C1 X="’;A
INPYHT *C1 Y=";8B

INPUT "C1 R=";C

INPUT ™C2 X=";D

INPUT “(C2 Y="/E

INPUT "C2 R="’JF

INPUT "J.0UT(1),INC(-1)="/Q
INPUT “J.L(1),R(=1)="’R

S=R

IF Q==1LET X=F+C:G0TO 130
X=F=-C

IF C=FLET X=0

Y=D-A

U=E-~-B

V= (YxY+UxU)

W=ACS (Y/V)

IF U>OTHEN 190

W=-W

G=[ (VAV=X%xX)

H=ACS (G/V)

IF Q=1IF C>FLET R=-R
I=W+HA*R:L=1+Q*Sx90

M=A+CxC0S L

N=B+CxSIN L

0=M+GxCOS I

P=N+GASIN 1

M=M+SGN M* 005 :N=N+SGN Nx.005
PRINT "P1" USING "“HERHHRHN HH";MN
0=0+SGN 0% .005:P=P+SGN P*.005
PRINT "P2"7USING “RURHHHHN HUY;0,P
END
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SHARP

Titl A CIRCLE TANGENT TO BOTH A CIRCLE AND PROGRAM NO.
tie A LINE C=L/C P4 -G—9
[ Formula}

This program finds the central coordinates of a circle tangent to both line L; (x;,¥,, ;) and
circle Cy(xo,¥q,7,) — both are given — with its radius R and the conditions of
discrimination J; and J, input.

L1

Conditions of discrimination

J;: 1 when a circle is tangent to circle C, at the
outside is found.
—1 when a circle is tangent to circle C; -at the
inside is found.

J,: 1 when a circle to be found is on the left side

<11, yl)

Fig. 18 A Circle Tangent to Line L, and of line L, .
Circle C, —1 when the circle stays on the right side.
[ Example ] v J3: —1 when the circle is on the nearer side.
L1 1 when a circle to be found is on the farther

side of circle C; in terms of the direction of
line L1 .

L, : line that passes original (0, 0), and crosses
X the X-axis at 45 degrees.
C1 C,: center (0, 0), radius 40
R: 20
P2 J;: 1 because the circle PO to be found is outside
RO Ci.
P1 J,: 1 because PO is on the left side of L, .
J3: —1 because PO is on the nearer side.
Fig. 19 Example (C=L/C)

[ Operation ]
CLOAD 'G9" (iR

Input Display Note Input Display Note

1 Al L1 X= ' 1l —1 o

2 0 ENER| L1 Y= 12 PO —5414 —2%5.8
3 0 ®mmi{Ll A= 13 EneR) | P11 —40.00 —40.00
4 45 IR | C1 X= 14 ENTER) | P2 —36.09 —17.24
5 0 INTERl | C1 Y= 15

6 0~ R | C1 R= 18

7| 40 WK | R = 17

8| 20  ENTER | J.C OUT(1),IN(—1)}= 18

9 1 g | J.L1 LQ),RC-D= 19

10 1 INTER | FARTHER(1), NEARER(~1) = 20

—232—




A CIRCLE TANGENT TO BOTH A CIRCLE AND PROGRAM NO.

P4-G—9

10: "A":DEGREE

20: INPUT "L1
30: INPUT "L1
40 INPUT (1
50: INPUT "C1
60: INPUT "C1

:INPUT "L1 X=";5
Y=";T
A=";0
X=";p

=";Q

P\=";RI"R=”;G

70: INPUT "J.C QUT(1),INC=1)=";E

SO: INPUT "J.L1 LU AR(=1)="SF

90: INPUT “FARTHER(1) JNEARER(=1)=";J
100: H=0490%F:U=0

110: S=S+Gx(CCS

H

120: T=T+GxSIN H

130: IF (E==1)+(G>R)=2LET U=
1401 S=S~P:T=T=Q:R=R+E*G
150: IF ABS 0=90LET X=S:Y=J*SGI| OxM(RxR=}#X)

:GOTO 190

160: A=TAN 0:Y=T-5xY

170 AzXk X+ :Bm=X* Y/ A A= T (X* Xk R R=Yx Y+ R) / A
130: Z=B+A%SGH (90-ABS O)*J:Y=X&74Y:X=7

1901 X=X+P:Y=Y+Q

200: H=0-90%F

210: A=X+G*x(C0S
220: C=E*x(P~-%):

HiB=Y+GxSIN H
D=Ex (Q~Y)

230t I=/(CxC+D*D)
240: K=ACS (C/D)

250: IF D>DLET

K=—~K

260: IF U=1LET K=K+180

270: L=X+G*(C0S

Kill=Y+GxSIN K

2802 X=X+SGN X*,005:Y=Y+SGH Y*.005
290: A=A+SGN A*.D05:3=B+SGH B*,005
300: L=L+SGHN L*,005:M=M+SGH [*.005
310: PRINT "POMUSING "HEHHHHRN M"Y
320 PRINT “P1"JUSING "HAKHHUHHE MU' ND
330: PRINT "P2";USING "HRESHMUH MU LN

340: END

Title A [(INEcC=L/cC
Memory content

A1l P,x

B2 P.y

Cl|3| Vv

D|4| v

E |5 Judge 1

F|6| Judge2

G|17 Radius

H|8|

1 {9 Vv

J 18] Judge 3

Kty v

L[12] Pex

MI|13 P:»y

N {14

O |15 o,

P16 =

Q17 ¥

R |18 7o

S|19

T (20

U |21

Vi22

W |23

X |24 Pox

Y |25 Poy

Z 26| Vv
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SHARP

. PROGRAM NO.
Title A CIRCLE TANGENT TO TWO CIRCLES C=C/C | ps-G-10

[ Formula ]

This program finds the center O of a circle tangent to two given circles C;(x;,¥,,#;) and
C,(x4,y,,r,) and their tangent points P, and P, with the radius R of that circle and the
conditions of discrimination J;, J, and J; entered.

a Conditions of discrimination
- J1: 1 when a circle to be found is tangent to
C, at the outside.

—1 when that circle is tangent to C; at the
inside.

J,: 1 when a circle to be found is tangent to
C, at the outside.
—1 when that circle is tangent to C, at the
inside.

J3: 1 when a circle is created on the left side of
circle C, looking from circle C; .

o el .
Fig. 20 A Circle Tangent to Two Circles ~1 when a circle is created on the right side.

[ Example] Y

PO C;: (0,0,30)
) C,: (50, 20, 40)
C: r=10
e J1: 1 because the circle to be found
c, — namely PO — is tangent to
C, at the outside.
r: J,: —1 because PO is tangent to C,
at the outside.
J3: 1 because PO is on the left side
OfCQ.
Fig. 21 Example (C=C/C)
[ Operation ]
CLOAD “G10" (TR
Input Display Note Input Display Note
1| () (A Cl X= ~ 1 1 EATER
2 0 Cl Y= 12 PO 4.08 39.79
3 0 Cl R= 13 P1 3.06 29.84
4l 30 (mm{ c2 xX= 14 P2 13.27 3583
5 50 [TER| C2 Y= 15
] 20 ENTER) | C2 R= 16
I 40 R = 17
gl 10 J.CLOUT(1), IN(-1)= 18
9 1 J.Cc2.0UT (1), N—1)= 19
10 1 ENTER | J.L(1),R(—1)= 20
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Title

A CIRCLE TANGENT TO TWO CIRCLES C = C/C

PROGRAM NO.
P4-G—10

Memory content

1

N
o

A

B2 ¥
C13] v

D[4 X,
E|S§ Y2

F 6] Vv

Gl7 Judge 3
Higl Pux

I {9 Puy

J |10 Pyx
K|l Py

L |12} v

M (13| Pox

N (14 Poy
Ol15|
P16 r:
Q|17 Judge 1
R {18 Judge 2
S [19] Radius
T |20

Ui

V|22

W23l
X240 v

Y |25 v

Y4

10:

20:

30:

40:

S0:

60:

70:

80:

90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:
270:
280:
290:
300:
310:
320:
330:
340:
350:
500:
510:
520:
530:
540:

668

“A":DEGREE :INPUT "C1 X="’;A
INPUT "C1 Y="’B

INPUT "C1 R=";0

INPUT "C2 X=";D

INPUT "(C2 Y="JE

INPUT "C2 R=";P

INPUT "R=";S

INPUT "J.C1. OUT(T) ,IN(=1)=";
INPUT *"J.C2. OUTC(1) L IN(=1)=";
INPUT “J. L) ,R(-1)="7G
F=P+R%xS:C=0+Q%S

H=D-A

I=E-B

J={(HxH+Ix 1)

K=ACS (H/J)

IF O>ILET K=-K

L=ACS ((CxC+J*xJ=FxF)/2/C/J)
M=A+C*C0S (K+G*L)

N=B+C*#SIN (K+GxL)

X=Qx (A-M)

Y=@x (B-N)

GOSUB S00

IF {((Q==1)*(S$>0))=1LET W=W+180
H=M+S*COS W

I=N+SASIN W:X=Rx(D-M)

Y=R& (E-N)

Gosus S00

IF ((R==1)*(S>P))=1LET W=W+180
J=M+S*C0S W:K=N+S*SIN W
M=M+SGN Mx 005 :N=N+SGN N*.005
H=H+SGN H*_,005:I=1I+SGN I*.005
J=J+SGN J*.005 :K=K+SGN K*.005
PRINT "PO";USING “#ERHURHH HH"IMIN
PRINT “P1";USING “###untsn H#4";H;1
PRINT "P2";USING "HEHURHHE HR".J /K
=M (XkX+YxY)

W=ACS (X/2)

IF O>YLET W=-VW

RETURN

END
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SHARP

. A CIRCLE PASSING A POINT AND TANGENT TO | PROGRAM NO.
Title A LINE C = L/P/R P4-G—11
[ Formula]

This program finds the central coordinates of a circle passing given point P1 (x,y) and tangent
to given line L1 (x;,¥;,8,) and the coordinates of a point of their intersection with radius R
and the conditions of discrimination J; and J, given.

———

- ~~
N\
/Pﬁ(x,y) \ L1

Criy 1) Fig. 22 A Circle Passing a Point and Tangent to a Line

Condition of discrimination

J;: 1 when point P; is on the left side of line L,.
—1 when P; is on the right side of L;.

J,: 1 whenline L; is on the farther side of a circle to be created.
—1 when line L, is on the nearer side.

[ Example ]
Y
Py Lt L, : line that passes origin (0, 0) and
P, - crosses the X-axis at 45 degrees.
P,: (30, 50), radius 15
Ji: 1 because P, is on the left side.
J,: —1because L, ison the nearer side.
45°
O
\ x

Fig. 23 Example C =L/P/R
[ Operation ]
CLOAD 611" @i

input Display Note input Display Note
! Al L1 X= 1 P1 29 41 2941 |angent
2 0 L1 Y= 12
3 0 L1 A= 13
4 45 P1 X= 14
5 30 R P1 Y= 15
6 50 R = 16
1 15 [@m| J.P.L(1),R(-1)= 17
8 1 (eieR) | FARTHER(1), NEARER(-1) = 18
9 —1  [eATER 19
10 PO 18.80 40.02 20

—236—




PROGRAM NO.

Title A CIRCLE PASSING A POINT AND TANGENT TO
A LINE C = L/P/R P4-G—-11
Memory content
Al v
B2 v
Cl3 Judge 1
10: "A™:DEGREE :INPUT “L1 %='";S
D4 20 INPUT "L1 Y=*3T
E |5 30: INPUT “L1 A=";0
403 INPUT "P1 X="sP
Fls 50: INPUT "P1 V='"’G
Sk 60: IMPUT "R=";R
70: INPUT "JuP. LD AR(-1)=";C
Hls 80: INPUT "FARTHER(1) JNEARER(=1)=";J
19 90: D=0490%C
100: S=S5+RxC0S b
J |10 Judge 2 110: T=T+R*SIN D
K1 120: $=5-pP:T=T-Q
130: IF ABS O0=90LET X=S:Y=J*SGN 0% F(RwR=1{%1)
L |12 :GOTO 160
1401 X=TAll 0:Y=T=S%X
M 13 500 A=XxX+1:B3==XxY/ Az A= (X% 0% RER= Y4 YD) /A
N |14 60t Z=B+A*%SGH (90=ABS O)*J:iY=XxZ+YsX=2
170 X=X+P:Y=Y+Q
O [15 6. 120: D=0~00%C
190: U=X+R*COS D
L AL I 200: V=Y+R*SIN D
Q11 ¥ 210: U=U+SGN Ux . 005:V=V+SGH V*.005
R 18] Radis 2201 A=X+SGH X*.005:Y=Y+SGN Y*.(C05
2302 PRINT “PO" USING “HHHHEUME L 3NY
S|18 = 2403 PRIUT “P1";USING “BUBU#UNE MUY
250: EiD
T(200 » e
Lo
Ui21 Pix
V |22 Py
W23
X |24 Pox
Y |25 Poy
Z126] v
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SHARP

. A CIRCLE PASSING A POINT AND TANGENT TO | PROGRAM NO.
Title A CIRCLE C = P/C/R P4—G—12
[ Formula ]

This program finds the central coordinates of a circle that passes given point P; (x,,y,) and is
tangent to given circle C; (xq, Yo, %0) and the coordinates of a point where those two circles
are tangent with radius R and the condition of discrimination given.

Pl1/ \ Condition of discrimination
/ J;1: 1 when a circle to be found is tangent to circle
- C; at the outside.
—1 when that circle is tangent to C, at the
inside.
J2: 1 when a circle to be found is created on the
left side looking from point P, .
—1 when that circle is created on the right side.

Fig. 24 A Circle Passing a Point and
Tangent to a Circle

[ Example ]

P1(60,30)

P,: (60, 30)
C,: center (0, 0), radius 40
X R: 30
C1(0,0) Po J1: 1 because the circle to be found
is tangent to C, at the outside.
J2: 1 because the circle to be found
is on the left side looking from P;.

Fig. 25 Example (C =P/C/R)
[ Operation ]
CLOAD VG112V (@i

Input Display Note Input Display Note
1 A P1 X= 11 BTN | P1 3909 0.98 | ™%t
2 60 [NTERA)| P1 Y= 12
3 30 Cl X= 13
4 0 [ERj| C1 Y= 14
5 0 |fieR | C1 R= 15
8 40 (paeRl| R = 16
7 30 [mreR | J-OUT(1), IN(-1)= 17
8 1 (wten) | J.L(D) R(-1)= 18
9 1 19
10 PO 69.98 1.71 20




Title

A CIRCLE PASSING A POINT AND TANGENT TO PROGRAM NO.
A CIRCLE C = P/C/R P4-G—12

Memory content

1

A

B|2 Y
C|3 Xo
D |4 Yo
E|5 7o
Fle| v
G|7 Judge 2
H{s| v

I 19] v

J |1 v
K1l

L 12| v
M |13

N [14

O |15

P (16 Judge 1
Q|17

R |18

S |19 Pox
T {20 Poy
vl v
V22 P.x
Wi23| P.y
X |24 v
Y [25) V
Z 2680 Vv

« "A":DEGREE :INPUT "P1 X="7A

: INPUT "P1 Y=%7B

: INPUT "C1 X=":D

« INPUT "C1 Y="JE

50: INPUT "C1 R="7N

60: INPUT “R=",C

70: INPUT "J.O0UT(1) »IN(-1)=";P

80: INPUT "J.L(1),R(-1)=":G

90: F=N+Px(C

100: H=D-A:I1=Et-B

110: J=[(H*H+IxI)

120: K=ACS (H/J)

130: IF O>ILET K==K

140: L=ACS ((CkC+JyxJ=FxF)/2/C/d)

150: S=A+C*C0S (K+G*L)

160: T=B+C*SIN (K+GxL)

170: X=Px(D=~S) :Y=Px(E~T)

180: Z=J (X, X+Y*Y)

190: U=ACS (X/2)

200: IF O>YLET U=-U

210: IF ((P==1)*(C>N))=1LET C=-C

220: V=S+CxCOS U

230: W=T+C*SIN U:S=S+SGN S*.005:T=T+SGN T*.0
05

240: V=V+SGN Vx.00S :W=W+SGN W*x.005

250: PRINT “PO";USING "#HHHUHHHHEH HH"?S:T

260: PRINT "P1";USING “HAHHAURY BRIV Y

270: END

464
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SHARP

Title A CIRCLE PASSING TWO POINTS C = P/P P4_G-13

[ Formula ]

This program finds a circle that passes two points P, (x;,»;) and P, (x,,¥,) — both are
given — with radius R and the condition of discrimination entered.

Pz(xz,yﬁ

P 1 ( X1, N )
Fig. 26 A Circle Passing Two Points
Condition of discrimination
1 when the center of a circle to be created is located on the left side of a line that
passes two points P, and P,.
—1 when the center is located on the right side.
[ Example ] v
1{(0,5)

P
‘ P, (0, 5) radius 5
P, (5,0)
Input for discrimination —1
X
(

(0,0) P2(5,0)

Fig. 27 Example (C =P/P)

[ Operation
CLOAD VG13Y

input Display Note Input Display Note
IERERINLY Pl X= 11
2 0 [(INER|P1 Y= 12
3 5 (TR | P2 X= 13
4 5 [NteR) | P2 Y= 14
5 0 R = 15
6 5 (o) | J-LC(1),R(—=1)= 16
7 —1 (ENTER) 11
8 PO 0.00 0.00 18
9 19
10 20
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Title

A CIRCLE PASSING TWO POINTS C = P/P

PROGRAM NO.
P4-G—13

Memory content

1

A

B{2| »n
Cl3f ¥
D[4] =
E|[5] v
F (s Radius
Gl|7 Judge
H|8|
119 v
J 10 v
K11l v

L |12 V
M (13} Pox
N |14 Poy
O |15

P |16
Q17

R |18

S |19

T |20
Ul

V|22

W |23

X |24

Y |25

Z |26

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:

"A":DEGREE :INPUT "P1 X="/A
INPUT "P1 Y=":B

INPUT "P2 X="7D

INPUT P2 Y="JE

INPUT "R="’F

INPUT "J.L(1),R(=-1D=";G

C=F

H=D-A

I=E-B

J=[(HxH+I*I)

K=ACS (H/J)

IF O>ILET K==K

L=ACS ((CxCH+JIxJ-F*F)/2/C/J)
M=A+C*COS (K+G*L)

N=B+C*SIN (K+G*L)

M=M+SGN M* 005 :N=N+SGN Nx.005
PRINT "PO",USING “HHHHHHHH HH"IMIN

END

267
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SHARP

Title

A CIRCLE PASSING THREE POINTS C=P/P/P

PROGRAM NO.
P4—G—14

[ Formula ]

This program finds the central coordinates and radius of a circle that passes three points
P, (x1,71), Py (x3,¥2) and P3 (x3,y3) — all these are given.

P1
<x1ay1)

Pz(x21y2)

P3(xs,3)

Fig. 28 A Circle Passing Three Points

Y
[ Example ]
P1 0
(0,50) . P3(100,50)
X
0 P2
(50,0)

[ Operation ]

CLOAD “G14Y

Fig. 29 Example (C=P/P/P)

Input Display Note Input Display Note
1| (sir1) (A Pl X= 11
2 0 Pl Y= 12
3 50 [INTER | P2 X= 13
4 50 [(NIER | P2 Y= 14
5 0 [ | P3 X= 15
8 100 (R | P3 Y= 16
7 50 17
8 PO 50.00 50.00 18
9 R 50.00 19
10 20
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Title

PROGRAM NO.

A CIRCLE PASSING THREE POINTS C = P/P/P P4—G—14

Memory content

1

O 100 |~ | H | | a2 wWw N

—-—
[—)

—
—

—
Lad

—
[

-t
F-

DN RN BN B N N BN BN IR

—
o

—
o

—
~

—
o

Radius

—
(2=

N
[—)

N
—

N
N

N
[7X)

N
F-

Pox

N
o

Poy

N <X < ClH|0|JBD|DV|0 2|8 rX|c/~-|T(OMMO|O(T|>

N
(-2

10: "A":DEGREE :INPUT "P1 X="/A
20: INPUT "P1 Y=";B
30: INPUT "P2 X=";C
40: INPUT "P2 Y=';
50: INPUT "P3 X="JE
60: INPUT "P3 Y="F
70: G=C:H=D:GOSUB 500
80: K=I:L=J
90: G=E:H=F:G0SUB 500
100: X=(J-L)/(K-1)
110: Y=I*xX+J
120: IF I=ESOLET Y=K*xX+L
130: M=X-A:N=Y-B
140: R=J (MxM+NxN)
150: X=X+SGN X*.005:Y=Y+SGN Y*.005
160: PRINT "PO"JUSING "HH##HHUHH HH"IXIY
170: R=R+SGN Rx.005
180: PRINT “R"JUSING “HHHHAHHH HH"IR
S00: IF B=HLET I=E50:G0T0 520
510: I=(G-A)/(B~-H)
520: J=(B+H-I*x(A+G))/2
530: RETURN
540: END

349
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SHARP

Title DAYS BETWEEN DATES P4—H—1

[ Formula]

This program figures out the number of days between two dates by presetting reference date.
The case of a leap year is of course taken into account.
The number of days includes one-side date.

[ Exampile ]

From 10/5/1976 to 2/20/1977: 138 days
From 10/5/1976 to 11/15/1977: 406 days

[ Operation ]
CLOAD VHIV (iR
EGINY
Reference year ENTER
Reference month
Reference day ENTER
Appointed year ENTER
Appointed month  [ENTER)
Appointed day Number of days displayed

NOTE) In the case of presetting reference date anew, start the operation from (A

input Display Note Input Display Note
1| (SHET) (A START YEAR= 1
2 1976 [ENTER) | MONTH= 12
3 10 [ENTER} | DAY= 13
4 5 [NTER} | END  YEAR= 14
5 1977 [ENTER) | MONTH= 15
6 2 (eTeR) | DAY = 16
7 20 [ENTER) 17
8 DAYS 188 18
9 19
10 20
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Title

PROGRAM NO.

DAYS BETWEEN DATES P4 —H-1

Memory content

1

[
L

No. of days wanted

N
wn

Vv

A

B |2 |

C |3

D |4

E|S

Fi6

G {71! Month for SUB.
H | 8] Year for SUB.
[ | 8| Day for SUB.
J |10 No. of days 1
K1

L |12

M 13

N |14

O |15

P16

Q|17

R |18] Start year
S |19 Start month
T |20 Start day
U (21| Endyear
V |22| End month
W 23] End day
X

Y

4

~N
-

10: HAII:Y:O
201 INPUT "START YEAR="JR,"MONTH=";S,"DAY="
;T
4
30: INPUT MEND YEAR="JU,"IONTH=";V,"DAY=";1l
401 IF Y=TLET H=R+1925:60T0 60

50: H=R

60: G=S:I=%

7C: GOSUB 500

80: J=1

80: IF Y=1LET H=U+1925:G0T0 110
100: H=U

110: G=V:I=\Y

120 GOSUB 500

130: X=I=J

140: PRINT "DAYS",X

1502 GOTO 30

5001 IF G=3>=DLET Z==(G-3)%*30.5-.5:G0SUB 600
:I=1~Z:G0T0 530

510: H=H=-1

5201 Z=(~(G=3)=12)%30.6~.5:605U8 600:1=1~2

530 Z=H%*365.25:608UB 600:1=1+7

540: Z=H/100:G0SUB 600:I=1-2

5501 Z=H/400:G0SUB 600:1I=1+7

560: I=I-307:RETURN

600 X=INT ABS 2:Z=SGN ZxX:RETURN

385
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SHARP

Title CALCULATION OF PAST AND FUTURE DATES

PROGRAM NO.
P4—H-—-2

[ Formula ]

This program figures out date “n” days after (or previous to) reference date. The number of

days includes one-side date.

[ Example ]
Date 100 days after 3/10/1977: 6/18/1977

[ Operation ]
CLOAD VH2Y

Inputting order

)

2) Reference year:

Key operation

A
1977 (ENTeR)
3 (EnTER)
10 (ENTER)

100

ENTER
Repeat the same operation as shown above.

3) Reference month:

4) Reference day:

5) No. of days from desired date: Desired date displayed

NOTES) 1) This program is able to calculate between 1950 and 2000.

2) To find date “n” days previous to reference date, operate the keys as —n [ENTER) .

Input Display Note Input Display Note

1| [SHFT] A START YEAR= 1

1 1977 MONTH= 12

3 3 [INTER) | DAY= 13

4 10 (ENTER) | DAY S= 14

5 100 ENTER 15

6 1977.6. 18 Calculation |1
— fime: about

1 1 minute 17
40 seconds.

8 18

3 19

10 20
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PROGRAM NO.

Title CALCULATION OF PAST AND FUTURE DATES P4 -H-2
Memory content
All Start year
B2 Month
' 100 A" %=0
Cc|3 Day 20+ 1NPOT "START YEAR=";
D|4] v 30: INPUT "HONTH=";8
E s 403 INPUT "DAY=";C
50: IF X=1LET A=A+1925
Fls| v 60: GO3US 500:F=6
70: INPUT "DAYS=";H
G711 v 30: D=H+F
H!s No. of days 90 A=1950:8=1:C=0
AR 100: A=A+1:60SUS 500
110: IF D>GTHEN 100
J |10 v 120: A=A-1
130: B=B+1:605U5 500
Kin 140s IF D>GTHEN 130
L [12 150: B=B~-1
160: GOSUB 500
M 13 1703 C=D-G
N (14 180: IF X=1LET A=A-1925
190 PRINT USING “#u##tit " JASUSING i ;030
O |15 200: GOTO 70
P |16 500: IF 3>BLET I=A-1:J=B+13:60T0 520
5103 J=3+1:1=A
Q17 520: Z=365.25%1:G0SUB 400:Y=Z
R 18 530: Z=30.46%J:GOSUE 600
540 G=Y+Z+C~621049
S |19 550: RETURHN
T |20 600: U=INT (SGM Z#*Z):2=SGH Zxl
610: RETURH
U 21 620: END
V|2 371
W (23
X (24 v
Y (25 v
2126 v
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SHARP

Title

CALCULATION OF INTEREST RATE ON LOAN

PROGRAM NO.
P4—-H-—-3

[ Formula]

Interest = Principal x

Unit of interest:

No. of days

36500

x Rate of interest

1 dollar.

( Decimal fractions be reckoned as a unit. )
[ Example ]
Principal (dollar) | No. of days | Interest (dollar) [Amount with interest added (dollar)
58,000 60 811 58,811
45,000 45 472 45,472
Total| 103,000 1,283 104,283

[ Operation ]

C LOAD VH3VY

b A
Rate of interest
Principal ENTER
No. of days Interest

2) To calculate total

Amount with interest included (TOTAL)

Amount with interest included
Total of interests
BreR) - Total amount with interests included (T.P.I)
Input Display Note Input Display Note

1] (s4F1) (A RATE (%) = " RATE 472
2 8.5 [ENTER] | PRINCIPAL = 12 [ENTER) | TOTAL 45479
3 £8000 DAYS = 13 B) T. PRINCIPAL 103000
4 60 14 T. INTEREST 1283
5 INTEREST 811 15 T.P.L 104283
] TOTAL 583811 16
7 ENTER]| RATE (%) = 17
8 8.5 [ENTER)| PRINCIPAL = 18
9 45000 (INTER} | DAYS = 19
10 45 [Eaten) 20
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Title

CALCULATION OF INTEREST RATE ON LOAN

PROGRAM NO.
P4—-H-—3

Memory content

1| Rate of interest

Principal

No. of days

Interest

Total principal

Total interest

W | o |~ || W N

—
=

—
—

—
N

-
[

—
-3

—-—
[24)

—-—
[z

—
~—

-t
o0

—-—
(1]

~N
[—]

N
—

~N
N

N
[

~N
S

~N
on

Ni<IX g <iClH|O|D (DO 2|2|rXC|I—=|ZT|IO|MMO|O|D|>

~N
<N

103 "AY:E=0:F=0

20 INPUT “RATE(X%)=";A
3C: INPUT "PRIMCIPAL=";3
40 INPUT "DAYS=";(C

50: GOSUE 500

Oy E=B+EsF=D+F

70: PRINT "INTEREST" D
GOz PRINT "TOTAL",B+D

90: GOTO 28

100: """
T10: PRINUT “T.PRINCIPAL",E
120: PRINT "TL.INTEREST",F
1307 PRINT "T.P.IM,E+F
T40: END
5003 D=INT (B*C/36500%A+.9)
570 RETURH
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SHARP

Title

CALCULATION OF INTEREST ON DEPOSITES

PROGRAM NO.
P4a—H-5

[ Formula ]

Is the same as that of H3, but the rate should be preset in this calculation

Interest = Principal x

No. of days

36500

Rate of interest

2 Amount interest added = Z Principal - X Interest

[ Example ]

(Unit of interest: 100 dollar; any fractional sum of less than 1 dollar discarded)
Rate of interest: 7(%)

ipal (dollar)

(ENTER] >

Princ No. of days |Interest (dollar) Amount with interest added (dollar)
500 60 5 505
450 125 9 459
7890 175 261 8151
Total 8840 275 9115
[ Operation ]
CLOAD VH5V [t (NOTE) Repeat key operation in such an order
. as “ (4 (B (O
1) Rate presﬂng in the first place, and check that the
[SHFT] total memory is cleared. (“CL.OK”
Rate ENTER will be displayed if cleared.)
2) Calculation of interest
SiFT} (A
Principal ENTER

No. of days
ENTER

Interest

Amount with interest included (TOTAL)

L ENTER
3) Total (ST Amount with interest included
INTER)  Total interest
tten)  Total amount with interest included (T.P.1.)
Input Display Note input Display Note
1 ] RATE (%) = 1| [sHfT T. PRINCIPAL 8840
2 ' 7 12 ENTER) | T. INTEREST 275
3 (A] PRINCIPAL = 13 ENTER) | T.P.I 9115
4 500 DAYS = 14 [ENTER) | CL . OK
5 80 INTEREST 5 15
6 ENTER) | TOTAL 505 16
7 (EATER) \ 17
8 ( 18
9 18
10 20
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Title

CALCULATION OF INTEREST ON DEPOSITES

PROGRAM NO.
P4 —H-5

Memory content

1| Principal

No. of days

Rate

T. Interest

T. Principal

W (o |~ ;||| N

[y
=

-
-

-
N

-
(14

-
-3

-
on

-
o9

-
~

-
o0

—
w

N
[—)

[ ]
"y

N
N

N
[

Interest

N
L

Total

N
o

N<|X|Z([<|C|H|0|D O |D|O|Z2|8|r|X|C|(=|T|(O(MM O O|W>

N
o

10: "C":INPUT "RATE(%)=":C
20: END ‘
30: l’Bl'
L40: PRINT "T.PRINCIPAL",E
50: PRINT "T.INTEREST",D
60: PRINT "T.P.I",E+D
70: E=0:D=0:PRINT "CL.OK'":END
80: "A":USING :INPUT "PRINCIPAL=";
90: INPUT '"DAYS="/B
100: X=INT C(INT (A/100)*BxC/36500%100)
110: E=E+A
120: D=D+X
130: PRINT "INTEREST",X
140: PRINT “TOTAL",A+X
150: GOTO 80
160: END
227
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SHARP

Titl CALCULATION OF PRESENT VALUE OF PROGRAM NO.
iItle COMPOUND-INTEREST ANNUITY P4—-H-7
[ Formula ]
. _g i)-n
General formula: Present value of term-end payment annuity P= RX 1 1i+ i)

Present value of annuity due P'= RX J—_—g—liii)——"x (1+i)
Payment at the end of every term R= pPx _lf(ﬁ)-_n
n : term (number of settlement term) [ : rate of interest

R : payment (present value)
[ Example ]

1) Find the present value of annuity which will be paid 700 dollar at the end of every half year

. term for 8 years, provided that the rate of compound interest is 5%.

2) Find the present value of annuity which will be paid 700 dollar at the top of every half year
term for 8 years, provided that the rate of compound interest is 50%.

3) Suppose that a sum of 30000 is loaned at the rate of compound interest of 8% (a half-
yearly settlement ), and that it should be repaid with installments of the same sum at
half-yearly compound interest for 5 years; How much is the installment paid at the end of
every term? (Unit of interest: 1 dollar; less than one dollar rounded)

[ Operation ]
CLOAD VHTV

1) Present value of term-end payment annuity (Ex. 1)  3) Payment at the end of every term

@) (Ex. 3)
(Annuity) Amount paid at the end of term ]
Rate (%) (Loan) Present value of
Term ENTER payment at the ENTER
Number of settlement term end of term
Present value of Rate ENTER
term-end pay- Term ENTER
ment annuity Number of settle- (¥7ER)
2) Present value of annuity due (Ex. 2) ment term
SHFT) Amount paid
p
(Annuity) Amount paid at the top of term at the end of
Rate (%) ENTER every term

Term ENTER

Number of settlement term Present value of
annuity due ,

Input Display Note Input Display Note
1| (S} [A] | AMOUNT PAID = (Ex. 1) 11{ (a1 (€] |AMOUNT PAID = (Ex. 3)
2 700 RATE (%) = 12} 30000 RATE (%) =
3 5 [INTER)| TERM = 13 8 TERM =
4 8 (ENTER)| NUMBER = 14 5 (eaTER)| NUMBER =
5 2 [@fER)| P 9139 15 2 R 3699
6 | AMOUNT PAID = (Ex.2) |16
7 700 RATE (%) = 17
8 5 (ewTeR)| TERM = 18
9 8 (ENTER)| NUMBER = 19
10 2 om)| P 9367 20
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Title

CALCULATION OF PRESENT VALUE OF
COMPOUND-INTEREST ANNUITY

PROGRAM NO.
P4-H-7

Memory content

1| Amount paid

Rate of interest

Term

2
3
4
5
6
7
8
9

10

1

12

13

14

15

16

11

18

19

20

21

22

23

24 Number of
settlement term

25 v

Ni< XZI<|CHA(0|J D TV|OZ2S(rMXC=-(IT| MO O TP

26

10:
20:
30:
40z
50:
60:
70:
80:
90:
100:
110:
120:
500:
510:
520:
530:
540:
550:
560:
570:
580:

238

"A":G0SUB 500
Z=INT (A*Y/B+.5)
PRINT "P",Z

END

"B":60SUB 500
Z=INT (A*Y/Bx(B+1)+.5)
PRINT "Pr",2Z

END

"C":60SUB 500
Z=INT (A*B/Y+.5)
PRINT "R",Z

END

USING

INPUT "AMOUNT PAID=";A
INPUT "RATE(%)="/B
INPUT "TERM=";C
INPUT ""NUMBER=";X
B=B/X/100:C=C*X
Y=1-(B+1)~(-0)
RETURNM

END
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SHARP

Titl CALCULATION OF FUTURE & PRESENT VALUE PROGRAM NoO.
e (by compound interest) P4_ H—8
[ Formula ]

Compound interest future value = Compound interest present value x (1 + i)”
Compound interest present value = Compound interest future value x (1 +i)~"

i : rate of interest
n : term

[ Example ]

1) Find the compound interest future value when you deposit a sum of 1500 dollar at the
yearly rate of interest of 6% for 3 years.

2) Find the compound interest future value under the same conditions as Example 1) but
compounded twice a year.

3) Find the principal necessary to deposit in order to obtain the future value of 5000 dollar,
provided the yearly rate of interest be 6.5%.

Unit of interest: 1 dollar;)
( less than 1 dollar rounded

[ Operation ]

C LOAD VH8Y
1) Compound interest future value (Examples 1 & 2)
SHFT (A
Principal
Rate of interest
Term ENTER)
Number of settlement term Compound interest future value

2) Compound interest preseht value (Example 3)

SHFT)

Compound interest future value (ENTER)

Rate of interest

Term

Number of settlement term Compound interest present value (Principal)

Input Display Note Input Display Note

1 ~ [A] |PRINCIPAL = (Ex. 1) 11| [SHET) PRINCIPAL = (Ex. 3)
2 1500 RATE (%) = 12 5000 [ENTER)| RATE (%) =
3 6 TERM = 13 65 TERM =
4 3 NUMBER = 14 2 (INTER)] NUMBER=
5 1 [NTER) | FUTURE VALUE 1787 15 1 (ENTER)] PRESENT VALUE 4408
6 (A] | PRINCIPAL = (Ex. 2) 16
7 1500 ([ENTER) | RATE (%) = 17
8 6 TERM = 18
9 3 NUMBER = 19
10 2 (nTeR)| FUTURE VALUE 1791 20

—254—




Title

CALCULATION OF FUTURE & PRESENT VALUE PROGRAM NO.
(by compound interest)

P4-H-8

Memory ‘content

1

Principal

Rate of interest

Term

O O |~ || W N

—
[—)]

—
—

—
N

-
[

-
-

—
N

—
(2]

—
-~

—
-]

—
(-]

N
[—]

N
—

N
N

N
(-]

~N
F-N

Number of settlement term

N
o

Vv

N[ <[x[=g[<][c][4]n][x[o[v|o]z][2]r[x]c]-[z][o][n]m[o]o]w]>

N
o0

Vv

S o=

DO o000

(€20 ]
[en]

70:

30
500:
510:
520:
530:
540:
550:
560:
570:
530:

208

r YAMIUSING

: GOSUB 500

tZ=INT (A*Y+.5) :PRINT "FUTURE YALUEY,Z
: END ‘

: "B":USING

: GOSUB 500

Z=INT (A/Y+.5) tPRINT “PRESENTVALUE",Z
END

X=1:INPUT "PRINCIPAL=";,
IHPUT "RATE(%)=";B
INPUT “TERM=";C

INPUT "NUMDER=";

B=6/X

C=CX

Y=(8/100+1) A¢

RETURN

END
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SHARP

Title INSTALLMENT CALCULATION P A— H—9

[ Formula }
General formula: = (P-R)X FZ—I_—;TW

installment

price

deposit

number of times of installments
interest

TS AW

[ Example ]

Suppose you pay 500 dollar down on a 3,000 dollar stereo set and pay the rest by 11 months’
installments at the monthly rate of interest of 1%. So find the monthly payment.

( Unit of interest: 1 dollar;)
less than 1 dollar rounded

[ Operation ]

CLOAD VH9Y im

SHFT A
Price
Deposit
Monthly rate ENTER

No. of times of installments Monthly payment
ERTER Last payment

Input Display Note Input Display Note
1| [(sifr]  (A] |PRICE= 11
2 3000 (ENTER) | DEPOSITE= 12
3 500 (ENTER)| RATE (%) = 13
4 1 [ENTER) | TERM= 14
5 11 M. PAYMENT 242 15
6 ENTER) [LAST PAYMENT 233 16
7 17
8 18
9 19
10 20
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Title

PROGRAM NO.

INSTALLMENT CALCULATION P4—H-9

Memory content

1

Price

Deposit

Rate

1/

GO | OO |~ | D | N

—
[—)

—
—

-—
Ny

—
[

—
wn

[
o

[
~r

—
(-]

—
[7-)

N
[—)

N
—

N
N

N
(7%

N
F-

No. of times

N
[2,]

M. payment

N <X Z<Ci4|0|T|©|T/O0ZIrXc|—IOMMOOT >

N
o

10:
20:
30:
40:
50:
60:

70:
80:

90:

100:
110:
120:
130:
140:
150:

19

"A" s USING
INPUT "PRICE=";A
INPUT "DEPOSITE=";B
INPUT “RATE(Z)=",;C
INPUT “TERM=";X
D=A-B
C=C/E2
Y=D4C/ (1=(1+C)A(-X))
Y=INT (Y+.9)
FOR A=1T70 X-1
D=INT (Dx(1+C)+.9)-Y
NEXT A
PRINT "M.PAYMENT",Y
PRINT "LAST PAYMENT",D
END

2
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SHARP

Title

CALCULATION OF DEPRECIATION

PROGRAM NO.
P4—H-10

- [ Formula ]

[ Example ]

Depreciation amount = acquisition cost x rate of depreciation

Amount left at the term end = acquisition cost — depreciation amount

Ex. (2) Schedule of depreciation

(Fixed rate method)

Note: Less than one dollar is rounded.

Ex. (1) Depreciation rate: 3.59 (%)
Acquisition Depreciation Amount left at the
cost amount term end
65,000 2,333 62,667
55,000 1,974 53,026
| Total | 120000 4,307

Suppose that acquisition cost of a machine is 700,000 dollar, that the durable year is
7 years and that its scrap value is 10% of the acquisition cost. So, schedule the
depreciation of a half-yearly settlement for this machine.

Rate of depreciation =

1
scrap value o

acquisition cost

n : number of settlement term

Term Value at the Depreciation Agregate of
beginning of term amount depreciation amount
1 700,000 106,162 106,162
593,838 90,061 196,223
3 503,777 76,402 272,626
7 260,929 39,572 478,646
8 221,357 33,571 512,217
9 187,786 28,479 540,696
13 97,264 14,751 617,490
14 82,513 12,513 630,000
Input Display Note Input Display Note
1 (A) | RATE(%) = (Ex. 1) 11| [SHF1) (€] | ACQ.COST= (Ex. 2)
2 3 59 [ENTER) | ACQ. COST= 12| 700000 SCRAP VALUE=
3 65000 [ENTER) | EVERY TERM 9333 13 10 [INTER) | NUMBER =
4 END TERM 62667 14 14 ENTER)| 1 106162 593838
5 ) 15 2 90061 508777
6 { 16 )
7| [SiF) (B | T. ACQ.COST 120000 17 {
8 T. EVERY TERM 4307 18 INTER) | 14 125183 70000
9 19 ENTER] | TOTAL 630000
10 20
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SHARP

PROGRAM NO.

Title CALCULATION OF DEPRECIATION P4 —H-10
[ Operation ]
CLOAD VH1ioV
(Ex. I)
(Al
Depreciation rate
Acquisition cost Depreciation amount
Amount at the term end
Totalization
[SHET) Total acquisition cost
Total depreciation amount
(Ex. 2)
s (©
Acquisition cost ENTER
Scrap value
(n) number of settlement term [y
e Depreciation amount of 1st term
Value at the beginning of 2nd term
(ETen) Depreciation amount of 2nd term
Value at the beginning of 3rd term
7ith term -eoeeeeeseee
Scrap value
Total amount of depreciation
Input Display Note Input Display Note
1 11
2 12
3 13
4 14
5 15
B 16
1 17
B 18
9 19
10 20

—259—




Title

CALCULATION OF DEPRECIATION

PROGRAM NO.

N
L2

Total depriciation amount

N
o

Amount at the term end

P4—H-—10
Memory content
- A | 1] Depreciation rate
B | 2 | Acquisition cost
Ci3 v 103 "A":X=0:Y=0:USING
D | 4 | Depreciation amount §0= IHPUT "RATEC(Z) =";A
— 50: INPUT "ACQ.COST=";B
E | 5 |Total depreciation amount 40: H=X+D
500 C=INT (BxA/100)
6 5
F v 602 Y=C+Y |
G|7 70: PRINT "EVERYTERM",C
H 8 80: Z=B~C:PRINT "END TERM",Z
20: GOTO 30
ii9 100: "a"
J 10 110: PRINT "T.ACQ.COST",X
120: PRINT "T.EVERY TERM",Y
Kin 120: END
L |12 140: "C":INPUT "ACQ.COST=";D
150: IHPUT '"SCRAPVALUE=";
M 13 160: INPUT "NUMBER=";
170: A=BxC/100
N 14 180: Y=1/X
O |15 150: A=1~(A/B) 7Y
200: F=INT (A%E5+.5)/E5
P |16 210: E=(
Q 17 220: FOR A=1T0 X
230: D=INT (F%B)
R |18 240: E=D+E
s |13 250 B=0B=~D
= 2601 PRINT USING "###";AZUSING R AL
20 D:B
U |21 70: MEXT A
230 PRINT "TOTAL",USING MIBIRRI S g R
V |22 290: EMD
W23 392
X |24] Total acquisition cost
Y
Z
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SHARP

. PROGRAM NO.
Title CATEGORIZED TOTALIZATION [1] P4-H—14
[ Formula ]
Horizontal
Verticzl\datal | 9 o m Total This program calculates
data o the horizontal and vertical
! totals and the ratio and grand
9 total of the grand total.
n
Grand
Total total
Ratio %
[ Example ]

Results of sales

Area (1)| Area (2)|Area (3) | Area (4) |Area (5) | Total
Article (A)| 1000 200 500 800 700 | 8200
Article (B) 100 50 60 70 60 340 To classify the sales of 4
ole (C kinds of articles by 5 areas,
Article (©) 500 300 200 100 200 1300 and analyze the component
Article (D) 300 100 50 200 100 750 ratio of each area:
Total 1900 650 810 1170 1060 5590

Ratio 3399 | 1163 | 1449 | 2093 | 1896 100

[ Operation ]
C LOAD VH14VY

1) Memory clear 2) Preset of the number of vertical and
(siFT) (D) horizontal data

After clearing memory, input the (SHFT]

number of horizontal and vertical V. No.

data. H.No. (Upto145)

Input Display Note Input Display Note

1 ® 11 )
2| (saFT) V.N.= 12 (
3 4 [INTER)| HON. = 13 1060 (ENTERI| 1 1900 33.99
4 5 (ENTER) 14 INTER) | 2 650 11.63
5 A |DATA= 15 ) ‘
6 1000 [(6TER |/ 16 {
) 200 1en [\ 1 R | 5 1060 1896
) 500 TR | | 18 TOTAL 5590
g 800 tnterl | 7 19
10 700 [Enter; | 1 3200 20
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Title

PROGRAM NO.

CATEGORIZED TOTALIZATION [ 1] P4 —H—14

3) Data input

&

-
Data ENTER]  Input the horizontal data in order.

N

Total of the horizontal data

After inputting “m x n” times:

¥
Total of the vertical data component ratio
| 1

Total

4) Data correction

To correct the date input immediately before:

Wrongly input data , theninput a right data and continue inputting operation.

input Display Note Input Display Note
1 1
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 18
10 20
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LrTitle

CATEGORIZED TOTALIZATION [1]

PROGRAM NO.
P4—-—H—14

Memory content

1

Vertical N

Horizontal N

Horizontal total

Total

Vv

Vv

For data input

Vv

W |~ ;Hm ||~ N

Component ratio

—
[—]

Data area

—
—

—
N

-—
[ 75

—
&

—
o

—
~J

—
-

—
-]

N
[—]

N
—

N
N

N
[

N
E-

N
on

Ni<|X|lgl<|CiH|0|TO|T|OoZ2IZ8|rXc|=T|OMMmO|iO|D|>
=

N
o

70:
80:
90:
100:
110:

120:
130:
140:
150:
160:

170:
180:
190:
200:
210:
220:

39

"CYIINPUT "V, N.="7A
¢ INPUT 'H.N.="/B
END

"D":CLEAR

: END
: YA":E=10:F=1:H=1

INPUT "DATA=";G
C=G+C:ACE) =A(E)+G:D=G+D

IF B<=FTHEN 110

F=F+1:E=E+1:G0T0 70

F=F+1:E=E+1:PRINT USING "####";H;USING
CHEBBHREREER" ;C

IF H>=ATHEN 440
C=0:E=10:F=1:6=0:H=H+1:G0TO 70

FOR E=10TO B+9

I=A(E) /D+SGN A(CE)*.00005:1=I*100

PRINT USING “####";E-9,;USING "HHHHHHHNY
##";ACE) JUSING “#H# #8";1

NEXT E

USING :PRINT "TOTAL",D

“g": INPUT "MISS DATA=";G
C=C~-6:D=D=-G:E=E~1:F=F-1

ACE) =A(E)-G:GOTO 70

END
6
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SHARP

Title CATEGORIZED TOTALIZATION [11] P4 H— 15

[ Formula]

This program totals the slips used for business calculation.
When the code and quantity (amount) are input at random, an amount of each code number
is aggregated.

[ Example ]
Input data Output amount
Code No.| Amount Unit price CodeNo.| Amount |Comp. ratio(®)

3 10 220 1 3300 3.26
8 15 200 2 1320 1.31
4 22 255 3 4400 4.35
5 12 850 4 18870 18.67
1 22 150 5 10200 10.09
3 10 220 6 60000 59.35
2 11 120 7 0 0.00
6 24 2500 8 3000 2.97
4 52 255 9 0 0.00

10 0 0.00

[ Operation ]

CLOAD VHI15VY
1) Code No. presetting (Must be operated 3) Total

at the start of calculation)
(41} (B (Memory clear) ¥ Amount & component ratio
ENTER]
Code No. [1ER) (Up to 166 possible) = (%)
2) Data input [NteR;  Total
LY

v

Code  [ENTER) (To find an amount from quantity and unit price, operate in such an
Data  (GiER order as quantity and unit price (ITeR) .)

L

Input Display Note Input Display Note
1| (01 Bl | MAX= I ETi 1 3300 3.26%]|
2 10 [ENTER) 12 ENTER} | o 1820 1.31%
3| [s#F1]  [A] | CODE.NO.= 13 \

4 3 [ENTER)| DATA= 14 /

5| 10 (X 220 [EXTER) 15 \

6 ) 16 10 0 0%
1 { 17 ENTER | TOTAL 101090
8 4 (eNTeR) 18

9|52 (X 255 (eaita) 19

10 20
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PROGRAM NO.

CATEGORIZED TOTALIZATION [11] P4—H~ 15

Title
Memory content
1| Max. No.
2| Code No.
3 For data input
4 Total
5
6|
11 v
8
9
10

Data
|

—
—

—t
N

—
(7]

—
o

—t
(=2

—
~J

—-—
(-4

—
(=]

~N
[—]

~N
—

~N
N

~N
(7]

~N
-

N
o

N|i<|X Z[<|IClH|0DIODO|TV(0IZ2I8S|r>XcC/—IXOHMMOOID| >

~N
[=z]

10: "B":CLEAR
20: INPUT "MAX=":A
30: END
40: "A":INPUT "CODE.NO.="/,B
50: INPUT “DATA=";C
60: IF B>ABEEP 2:GOTO 40
70: B=B+9:A(B)=A(B)+C:D0=D+C
80: GOTO 40
90: "C":FOR F=1T0O A
100: G=F+%:E=A(G)/D+SGN A(G)*.00005:E=E%*100
110+ PRINT USING naEEEY I ESUSING “HHBBHHHNHRITR
"SACG) JUSING “#ngn HH"E2"EY
120: NEXT F
130: USING :PRINT “TOTAL",D
140: END
229
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SHARP

Title RANKING DECISION P4 —H-16

[ Formula ]
This program decides rankings of some data and outputs them in the order from the highest to
the lowest, regardless of whether data are zero, minus or plus.

[ Example ]
When these numbers “123, 23, —45, 0,45, 854,51, —564, —0.025, 0, —56, 456, 23" are put
from the highest to the lowest, the result is 854, 456, 123, 51, 45, 23, 23, 0, 0, —0.025, —45,
—56, -564". :

[ Operation ]

CLOAD VH16Y [tW

1) Data input

(SHFT, (B
Daia el (The computation takes about 5 minutes
because of rearrangement of 35 data.)

2) To start calculation

A
ENTER) data are displayed in the order from the highest to the lowest.
L1
Input Display Note Input Display Note
1 B |DATA= 11
2 123 [NTER) | DATA= 12
3 23 \ 13
4 / 14
5 \ . 15
NBEGEE 854.0000 16
7 (ENTER) | 2 456.0000 17
8 ) 111 e
9 ENTER { 19
10 13 —564.0000 20
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PROGRAM NO.

Title RANKING DECISION P4 n— 16
Memory content
Al v
Bl2| v
cl3| 10: "B":6=0:CLEAR :B=10
D |4 20: INPUT "DATA=";A(B)
30: G=G+1
E |5 40: IF G>3SLET G=35:PRINT "MAX.OVER PUSH A"
: END
F |6 50: B=B+1
G | 7| No.of data 60: GOTO 20
70: A"
H|8 80: FOR C=10T0 G+8
| |9 90: FOR A=C+1T0 G+9 ,
J o Data arca 100: IF-ACC)>ACA)THEN 120
a 110: B=A(C) :ACC)=ACA) :A(A)=B
K (11 120: NEXT A
130: NEXT C
L1 140: FOR A=1T0 G
M |13 150: B=A+49
160: PRINT USING “#HEE";A;USING “HHEHHHHHHHY
N |14 JHHEHHT S A(B)
o |15 170: NEXT A
180: END
P {16 237
Qi
R |18
S |19
T |20
U 21
V |22
W |23
X |24
Y |25
Z |28 |
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PROGRAM NO.

Title CHANGING OF ORDER P4—1H—17

[ Formula ]

This program changes places of some pairs of data and outputs them in the order from highest

to the lowest, or vise versa. A datum must be a positive number of 5 digits, and no figures below
the decimal point can be input.

A pair of data mean such things as an examinee’s number and his marks. Either of the examinee’s
number and his marks. Either of the examinee’s number and the marks can be used as the
standard for this program.

[ Example ]
Data 1 Data 2 Notes: No. of data is possible up to 150.
Examinee’s Marks
number (EX. 1)
4 - 90 To put the data shown in the table left in order of the
3 95 examinee’s number:
1 100 (Ex. 2)
5 30 To put them in order from the highest marks to the lowest.
2 60
(Ex. 1) (Ex. 2)
Data l Data 2 Data 1 Data 2
Examinee’s Marks Examinee’s Marks
number number
1 100 1 100
2 60 3 95
3 95 4 90
4 90 5 80
5 80 2 60
Input Display Note Input Display Note
1| [SsuF1] (€] |DATA 1 = (Ex. 1) |1 ENTER] | 4 4 90
2 4 DATA 2 = 12 ENTER} | 5 5 80
3 90 (enter) [ DATA 1 = 13
4 ) 14
5 ( 15
6 60 16
AT 17
8 siFT; (B 1 1 100 18
9 (ENTER]| 2 2 60 19
10 een| 3 3 95 20
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PROGRAM NO.

Title CHANGING OF ORDER PA—H— 17
[ Operation ]
CLOAD VH1TY
1) Data input
(]
Data |
Data 2  [ENTER
L
2) Output from the highest to the lowest or from the lowest to the highest:
In order from the highest )
In order from the lowest F
3) Changing of the order of data I or data 2
Data 1 Data 2
(sF1)  [A]
K, 1
Result displayed Result displayed
ENTER ENTER
L
input Display Note Input Display Note
I IELIY] (Ex.2) |1
2 A 1 1 100 12
3 2 3 95 13
4 3 4 90 14
5 4 5 80 15
§ | 5 2 60 16
1 17
8 18
8 19
10 20
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Title

PROGRAM NO.

CHANGING OF ORDER | P4 H— 17

Memory content

11 v

Count

Input data 1,

Input data 2

V4

1/
1/
1/

@ 1 00 |~ D W N

Data area

—
(=]

—-—
-—

-—t
N

-
(o4

Y
>

Y
(2,

—
o

Y
~Jd

—-—
[-d

Y
[7-J

~N
[—]

~N
-—

N
N

~N
[ 2%

~N
L

N
(2.

N
o

IN<[{X E|l<|ClHAO|DO|TVIO|IZ28rXC|/—ITOMMOOD >

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:

120:
130:
140:
150:
160:
170:
180:
190:
200:

210:
220:
230:
240:
250:

"C":6=0:CLEAR :B=10

INPUT "DATA 1=",C

INPUT "DATA 2=",D

A(B)=C+D/100000

B=B+1:6=G+1

GOTO 20

"A":D=0:G0TO 90 ,

"B":D=1 , {

FOR C=10T0 G+8 \
FOR A=C+1T0 G49

IF D=1LET E=INT A(C) :F=INT A(A):GOTO 13

E=ACC)~INT ACC) :F=ACA)-INT A(CA)

IF HxE>HXFTHEN 150

B=A(C) :A(C)=A(CA) :A(A) =B

NEXT A

NEXT C

FOR A=1T0 G

B=A+9

E=INT A(B) :F=A(B)-INT A(B):F=F*100000
PRINT USING "####";A;USING "HEHHHURBHY"
7E;F

NEXT A

END

YF"eH==1:END

"D":H=1

END

359
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PROGRAM NO.

Title BIORHYTHM : P4— 1—1

[ Formula ]

N The idea of biorhythm is that each of man’s physical, sentiment and Intelligent has a rhythm
from the very day of his birth.

Physical (P): a cycle of 23 days
Sentiment (S): a cycle of 28 days
Intelligent (I): a cycle of 33 days

The result of calculation with respect to date on which his condition becomes the worst is as
follows:

P: 0, 1lorl2

S: 0, 14

I 0, 160r17

Calculation can be made, however, only for the person whose date of birth is on or after 1st
of March in 1900.

[ Example ]
)
To find the biorhythm on 3rd of March, 1977 for one whose date of birth is 4th of February,
1954:
[ Operation ]
CLOAD V11V

Display: . P: AFTER 1.5 (Means the date 1.5 days after the target date is the worst day in
respect to the constitution.)

S: TODAY (Means the target date is the worst day in respect to the sentiment.)

I: AFTER 3.5 (Means the date 3.5 days after the target date is the worst with
respect to the mentality.)

Input Display Note Input Display Note
1 (A]  |BIRTHDAY® 1
2] 1954 ? 12
3 2 ENTER] | € 13
4 4 ENTER] | TARGET ? - 14
5 1977 [oaTem) | 9 15
§ 3 ? 16
7 3 P AFTER 1.5 17
8 [N |S TODAY 18
g I AFTER 3.5 19
10| (SHFT 20
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PROGRAM NO.
P4—-1-—1

Title BIORHYTHM
yMemory content

A |l v

B |2 Vv

C |3 Vv

D4 Day

E |5

F |6

G |7

H |8

1 |9

J (10

K (11

L 12

M [13] Month

N|[14 N

O |15

P (16 v

Q11 v

R |18

S |19

T |20

U (21

V |22

W (23

X |24

Y |25 Year

Z |26

10: YA :INPUT "BIRTHDAY 7',Y,M,D
20: GOSum S00

30: K=N

40: "BY:INPUT “TARGET 2",Y,i{,D
50: GOSUR -50C

650: P=N=%

70: AG=VPY:B=23

30: GOSUB 540

90: AS=MS":8=28

100: GOSUE 5S40

110: A%="1":8=33
120: GOSUB 540
130: END

500: IF M=3>=0LET Ma#+1:G07T0 520
S0 Y=Y~1:M=13+0
520 N=INT (365.,25%Y)+INT (30,6%)+D
530: RETURH
540: C=P-INT (P/B)*xD:BEEP 2
550: IF C>B/2LET Q=0~C:GOTO 590
560: IF B/2=CPRINT AS;'" TODAY":RETUR}
570: IF C=0PRINT A37" TODAY":RETURH
580: Q=B/2-C
590: PRINT AS;" AFTERMJFUSING “Hum### H";0
400: RETURN

337
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*

*

Tit] CALCULATION OF VISCOSITY INDEX OF PROGRAM NO.
itle PETROLEUM PRODUCTS Pa—1—2
[ Formula]

This program calculates the viscosity index of petroleum products by the kinematic viscosity at
temperatures of 37.78°C and 98.98°C.

In the case of viscosity index between 0 and 100 (100 not included)

L—-U
L—H

VI = X 100 —()

In the case of viscosity index over 100 (100 included)

_10N—1
V1E~—————0.0075+ 100 (2)
H
N: —_ —(3
\Ys U (3)

In the case of oils having viscosity index of less than 100, use the formula (1) for calculation;
and 100 or over, the formulas (2) and (3).

Notes: U: kinematic viscosity of sample oil at 37.78°C

V: kinematic viscosity of sample oil at 98.98°C

H: kinematic viscosity of oil of viscosity index 100 having the same viscosity as sample
oil at 98.98°C

L: kinematic viscosity of oil of viscosity index 0 having the same viscosity as sample oil
at 98.98°C

* Unit of kinematic viscosity: cSt

[ Example ]
U \% L H VI Vig
VI
82.5 9.1 138.18177.74| " 9212
2471 5.15/| 45.66(31.69] V! E
: ’ : : =1556.79
[ Operation ]
CLOAD V12V o
Input Display Note Input Display Note
1 SHET) (A] (U= 11 A (U=
2 82.5 [ |V = 12 24.71 ) | V=
3 9. 1[N |L = 13 515 | L=
4| 138.18mmm|H= 14 45.66 | H=
5 T7.74(mR | VI=92.12442091 15 31.69 VIE=155.7854833
§ 16
7 17
8 18
9 19
10 20
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Title

CALCULATION OF VISCOSITY INDEX OF PROGRAM NO.
PETROLEUM PRODUCTS Pa—-1 -2

Memory content

1

U

10: "A"IINPUT "U=";A

A\
L
H

20: INPUT "vV=";B

30: INPUT “L=":C
40: INPUT '"H=";D

50: X=(C=A)/(C-D)*E2

60: IF X>=E2GO0TO 90
70: BEEP 2:PRINT "VI=",X

80: END

W o0 | ~\N I | N

90: Y=(10A((LOG D-LOG A)/LOG B)=1)/.0075+E2
100: BEEP 2:PRINT "VIE=";Y

—t
(=]

140

—
—

—
N

—
@

—
&+

—
on

—
(=2

—
=]

—
o

—
-

N
=

~N
—

N
N

N
[2%)

N
-

N
on

N <X E<CH0DO|TO|IZ2SrXcC|=|T|OTMMOOT >

N
o
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SHARP

{ Example ]

S

/ 43
l2

. PROGRAM NO.
Title HEAT CONDUCTION OF HETEROSOLID-STRATUM | ., |
{ Formula ]
Heat loss ¢ = glto ——2 fu (K@l h]
AT RA T

k = heat conduction ratio [Kcal/m-h-deg]

97
kA

t1:to_

¢ — 0l
kA

t2

q0n
knA

thn= tna1 —

(Input up to 10 strata is possible.)

x=1[m , y=1[m

6=10.25[m] k= 1.2(Kcal/m-h deg]
l:=0.12 » k= 0.25 ”

3= 0.15 # k3= 0.75 "

Find ¢, and ¢,, provided to is 900°C
and rtu is 100°C.

7 4
{ Operation ]
CLOAD V13V  [NTER

Input Display Note Input Display Note
1 (A] | INPUT XY 1|  goo N | 2
2 1 [ewter) | 2 12l 100 B | Q=1900.5628
3 1 [INTER)| INPUT L K 13 ENTER) [ T1=712.88273
4| 0.25 [pmem)| @ 14 ENTER) | T2=280.11257
5] 1.2 [R| INPUT L K 15 [NTER) | T8= 99.9999
6| 0.12 [wen| 2 16
7| 0.25 [NER)| INPUT L, K 17
8| 0.15 [NER)| @ 18
9| 0.75 (R | INPUT LK 19
10 (R | INPUT TO,TU 20
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PROGRAM NO.

HEAT CONDUCTION OF HETEROSOLID-STRATUM P4—1_3

Title
Memory content

A1 s =5
B|2| s,
Cl3] s
D{4] s,
E |5 S
F 6] s
G171 s
Hig8| s
1 [9] S
J |10 S
K (11

L |12

M 13

N |14

O |15

P |16
Q|17

R (18] 4
S (18 ¢t
T {20 ¢«
U 21|
V |22] ki
W |23 J
X (24
Y [25| XrSi
Z |26 A

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:

160:
170:

"AY D INPUT "INPUT X,Y",Y,2Z
I=Y*Z

Y=0

FOR X=1T0 10

PAUSE X

INPUT "INPUT L,K",U,V:GOTO 80
X=X-1:6G0T0 110

ACX)=U/ (Vx2D)

Y=Y+A(X)

NEXT X

INPUT "INPUT TO,TU",S.T
R=(S-T)/Y:PRINT "Q=",R

FOR W=1T0 X

S=S=RxA()

PRINT "T";USING "HH";W;"=";USING "HE###
HHHHBRH",S

NEXT W

END

229
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PROGRAM NO.

Title VAN DER WAALS' EQUATION PA—1—4

[ Formula ]

This program finds out temperature (T) by the van den Waals’ equation.

(P+37112)(V—nb) = nRT

n : loschmidt number (No.of mols)  a,b: van der Waals’ constants
V : volume (%) R : constant of atmospheric pressure
T : absolute temperature (°K)
P : atmospheric pressure
[ Example ]

Find the absolute temperature T of 10-£ oxygen of 3 mols and 4.3 atmospheric pressure,
provided a is 1.36 (% - atom/mol*) and b is 0.0318 (£/mol).

Answer is 177.84 (°K)

[ Operation ]
CLOAD VIi4V  [(TRR

Input Display Note Input Display Note
1 A | N= 11
2 3 (| P= 12
3 4.3 ([NTER| V= 13
4 10 A= 14
5 1.36 B= 15
§]0.0818 TK)= 1778404508 | 16
7 17
8 18
9 19
10 20
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Title

VAN DER WAALS' EQUATION

PROGRAM NO.
P4—I—4

Memory content

1

a

b

@O oo |~ || W™~

—t
[—)]

—
—

-
N

—
w©w

—
(2,

—
o

—
~

—
<0

—
[1-]

~N
[—]

~N
-

~N
N

~N
(7]

~N
B

~N
n

N < X|g|<iCcl|HAj0DO(T]|0|Z2I2|rXC—-Z|IOMMOOT|>

~N
(=]

10:
20:
30:
40:
50:
60:
70:
80:

"A":INPUT "N=";N

INPUT "P=";P

INPUT "V=";V

INPUT "A=";A

INPUT "B=";B

R=.0821
T=(P+AXNAN/ (V*V) )% (V=N%B) / (N*R)
BEEP 3:PRINT "T(K)=",T

9C: END

118
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Title

BOILING POINT OF COMPOUND (3 COMPONENTS)

PROGRAM NO.
pia—1—5

[ Formula ]

log P (mmHg ) =

[ Example ]

[ Operation ]
CLOAD V15V ENTER

B

 C+tfg

A, B and C in the above equation are constants.

The boiling point of pure matters can be found using the Antoine’s equation.

If the mol percentage of three componentsis a, b and ¢ (a+ b + ¢ = 1) and their steam pressure
is Pa, Pb and Pc, the total pressure is represented as “a-Pa+ b-Pb + c-Pc”.

In order to find the boiling point at the atmospheric pressure, increase “t”” by 1°C at a time till
the total pressure becomes 740 mmHg; thereafter, increase “t” by 0.1°C at a time; and stop it
when the total pressure exceeds 760 mmHg.

Suppose you have a compound of benzine of 50 mol%, toluene of 25 mol% and 0-xylene of
25 mol%, find the boiling point and equilibrium vapor composition of this liquid.

Input Display Note Input Display Note
1{ [s#f1 [A] |No-1A,B,C 11 80.1 1 760.0001552
2| 690565 [NTER| 12 No-2 BOILING Check that
3] 1211.033 el | 9 13 1106 0| 2 7594529038 | | re0 o,
4|  220.79 {ENTERI | No-2 A, B, C 14 [ENTER; | No-3 BOILING
5 695464 [INTERI | @ 15| 144.4 R | 3 759.773621
§ 1344 8 {enTen| | ? [RL] [ENTER) | No-1,2  MOL RATE. ¢
7| 219.482 [INTER | No-3 A, B, C 17 0.5 [INTER)| €
8| 6.99891 o 118 0.25 LOWEST BOILING
9| 1474.679 (oNTeR) | 9 19| 80.1 [tNTw [BOILING 95.5
10| 213.686 'tNTER) | No-1 BOILING 20 ENTER) | No-1 596.6929
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SHARP

PROGRAM NO.

Title BOILING POINT OF COMPOUND (3 COMPONENTS) [ p,—1 5
Input Display Note Input Display Note
1 ENTEN) | No-2 121.0959701 1
2 No-3 42.39328333 12
3 13
4 14
5 15
6 16
1 17
8 18
9 19
10 20




Title

BOILING POINT OF COMPOUND (3 COMPONENTS)

PROGRAM NO.
P4—-1-5

Memory content

N
o

N
o

All A

B|2 B

Cl3| ¢
10: "A" 1 INPUT "NO-1 A,B,C"sAsBsC

D|4| A’ 20 INPUT "NO~2 AsB,C"sDsE,F

Elsl & 30: INPUT '"NO-3 AsBsC",GoH,1
40: INPUT "NO-1 BOILING",X

Fle| ¢ 50: GOSUB 500

” 60: PRINT "1",X
Gi7| 4 70: INPUT "NO-2 BOILING",¥
H|s B’ 80: 60OSUB 510
- 90: PRINT "2",¥

19| ¢ 100: INPUT “NO=3 BOILING",X
1203 PRINT "3",¥%

K 130: INPUT “NO-1,2 MOL RATE ?",4,5

L |12 140: INPUT “LOWEST BOILING",T
150: X=T:608UB 500

M |13 160: Y=XxJ:X=T:60SUB 510

N |14 170 YsY+X*xS:X=T:G0SUZ 520
1801 X=Xk (1=J=S) +Y=740

O |15 190: IF X<OLET T=T+1:G0TO 150
200: X=X=20

P |16 2101 IF X<OLET T=T+.7:60T0 150

Q17 2207 BEEP 5:X=T:PRINT "BOILING",x
230: X=T:60SUB 500

R |18 2403 X=X*JtPRINT "NO=1",%

S |19 12 250 X=T:608UB 510
26C: X=XxSsPRINT "NO~2",X

T|200 ¢ 270: X=T:GOSUB 520

Ui 280 X=Xx(1=-J=~5) :PRINT "NO-3",X
2907 END

V22 5003 X=A=B/(X+C) :X=10"X:RETURN

wlal 5107 X=D=E/ (X+F) :X=10°X:RETURN
520: X=G=H/(X+I) :X=10*X:RETURN

X |24 Vv 528

Y

Z
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Title~ CANNON SHOT GAME

PROGRAM NO.
P4—x—1

[ Formula ]

79

Firing point

| E

To get over the barrier, the equations mentioned
below should be considered first.

“Acceleration of gravity” g=9.8 [m/sec?]
xr=(V,008Q + W)t = Vyt
y=V,sinQ -t —4.9t2 =V,t — 4.9¢*

Then, the following formulae should be satisfied.

v 4.9
O—LA — Az > D
Vx sz
v 4.9
@—-LV (A+B) — v (A+B)2>D

x x

So that target x = -Y_Z_QYL can be aimed at.

[ Operation ]
CLOAD Vx1V

W (Wind velocity)

[ Outline of the game |

This program shows a game in which
shells are fired on at the target.

Ones who take part in this game are

let know only the distance “E” between
the firing point and target, and the valve
of wind velocity “W”.

Input an initial value not exceeding

§ digits in the first place. A radius of
the target is 1.

When a fired shell crashes into a barrier,
VBARRIERV is displayed.

When the shell gets over the barrier,

the distance between the place the shell
has attacked and the target is displayed.
When the shell hits the target, VHIT! v
is displayed.

Take the wind velocity into considera-
tion when you make a challenge.

Input Display Note Input Display Note
1| (sirt)  (A] |INITIAL = 11
2(123456 [NTER)| 5574 10 12
3 vV, Q%  Wind velocity W13
4 2000mw| ? Distance “E"{14
5 8 0 [@iTeR) [TARGET E 1308045.682 15
] 5574 10 186
7 V,Q? 17
8| 1000 Ewme| ? 18
9 60 TARGET E 84563.33795 19
10 20
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Title

CANNON SHOT GAME

PROGRAM NO.
P4-X-—1

Memory content

Wl |~ ]| W] N| -

-t
[—]

—
—-—

-—t
[and

—
(d

—
E-

—-—t
on

—
o

—h
~d

—t
o0

—
(7]

(]
=

(]
—t

™~
N

N
[

N
L

()
N

N <X </ Cl-H|0|DIO|DV|O0|2|2|rX|C|=|TIOMMOO|T|>

(]
o

Numpber of times

10:
20:
20:
40:
SQ:
60:
7C:
80:
90:
100:
110:
120:
130:
140:
150:

»160:

170:
180:

©500:

510"
520:
530:
S40:
550:

"AY.7=0:INPUT “INITIAL=";S:GOSUB 500
D=P:GOSUB 500

W=0:G0SUB 500

E=P:GOSUE 500

J=0/200:A=ExJ :GOSUB 500
J=0/200:C=E*xJ

B=E~A~C

BEEP 2 :PAUSE E,V

INPUT "V,Q ?2",G,F:2=7+1

H=G*C0S F+W:I=GxSIN F
K=I/H*xA=4,9/(HxH) *xAxA
L=I/H*(A+B)=4.9/ (H*H) * (A+B) * (A+B)
IF K>DIF L>DGOTO 150

PAUSE ““BARRIER”:GOTO 80

M=Hx1/4.9 :N=M-E

IF ABS N<1BEEP S:PRINT “HIT!”,Z:END
PAUSE “TARGET E",N

GOTO 80

Q=ABS (439147+0Q+9S)

T=ES+1:U=23%0

Q=U=-INT (U/T)*T

P=INT (E4&*xQ/T)

O=INT (E2*Q/T)

RETURN

393
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SHARP

Title

BALL ROLLING GAME

PROGRAM NO.
P4—-X-—-2

[ Formula ]

This program is a game where a ball is rolled to
run through between walls as shown in the

figure right. Walls of 10-cm width are standing 10 20 30 40 50
. . points points points points points
at 10-cm intervals. The openings between walls o
are given points: the extreme left is 10 points, 10710710710
the next to it is 20 points, etc., up to 100
points which are given to the extreme right.
Every time the ball is rolled through an
opening, points the opening has are added to
your score.
No points are made if the ball runs through the
opening the ball has been previously rolled
through. You can roll the ball ten times in one
game.
When the last throw is over, your score is
displayed.
Competition is made by points players has
gained.
Input the distance “a” and a radius of the ball
“r” in the first place. Then input the angle
“f” to determine the direction the ball takes.
[ Example ]
a=100cm, r=2cm
[ Operation ]
CLOAD VX2V [iii
Input Display Note Input Display Note
1 (A] |DISTANCE RADIUS 1 50 30 6 Missed
2 100 [aen)) < L 12 ANGLE =
Point, No.of Run through
3 2 [ew) o 10 times left 13 29 60 5 30-point opening|
4 ANGLE = 14 ANGLE =
Run through T Run through
3 10 [EMewj10 9 10-point opening 19 31 190 2 40-point opening
6 ANGLE = ] 116 ANGLE =
20 Run through | ;
1 ENTER} |3 0 8 0-point opening 1 8 [ENER {100 3 Missed
8 ANGLE = {18 ANGLE =
9 40 30 7 Missed 18 :
10 ANGLE = 20 SCORE = 100
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Title

BALL ROLLING GAME

PROGRAM NO.
P4—-X-2

Memory content

a

AR ANIANEAN

W O |~ N W | W N -

V4

—t
[—)

No. of times left

—
—

——t
N

—t
(2 d

—t
N

Score

—t
o

—t
o

—t
[--]

—t
[7-)

~N
[—)

~N
—

~N
N

~N
[

N
£

N
[

~N
(-]

Ni<|[ XS <ICH |V QTVO0OZ2|I8/rXcC|—=(T(OTMMOO|T >
-

AN RN ING I N N I N N AN AN AN

10:

"A":CLEAR

20: J=10

30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:

INPUT “DISTANCE RADIUS",A,K
FOR I=1T70 10

BEEP 1:PAUSE 0,J

INPUT "ANGLE="/L

B=A*TAN L:C=K/COS L

D=INT ((B+10)/20)
E=D*20-10:F=E+10

IF (D>0)*(D<11)=0GOTO 150

IF (B~C>E)* (B+C<F)=0GOTO 150
IF A(16+D)<>0BEEP 2:G0TO 150
A(D+16)=1

0=0+D*x10:BEEP 5

J=J-1

NEXT I

PRINT "SCORE=";

END

250
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SHARP

Title REVERSE GAME P4—X—3

[ Formula ]

This program performs a game in which figures from 0 to 9 are put at random into a ten-figure
number with each figure used once, and the figures are changed in their places to make the
number as “1 2 3 «veeveeeee 8 9 0’ by REVERSE.

REVERSE is performed, for example, as follows:
o 6-digit REVERSE: 3456102987 —~ 3456789201
o 3-digit REVERSE: 3456789201 —~ 3456789102
O 2-digit REVERSE: 3456689201 ~ 3456789210
Note that if zero (0) takes the extremely-left position of a number it is not displayed.
The number of trials is displayed. When a game is over, you can have a choice whether you will
have another game with the same number or other.
The less the number of trials becomes, the better.
Input a number of 8 digits or more as an initial value.

When a game is over, the display turns out to be VSAME — 1 DIF—2V,Input “1” if you have
another game with the same number as before, or “2” if with a different number.

[ Operation ]

CLOAD VX3V [

Input Display Note Input Display Note
1] (A] | INITIAL = 11 NUMBER =
2123456789 [ENTER) {1 23867904 5 12 IEN)}TRY =5 No. of times
3 (ENTER)| NUMBER = 13 ENTER) [SAME—1  DIF—2
4 2 1238679054 14 Reverse is performed with the
5 ENTE | NUMBER = 15 B e et T, ¢
§ 7 [TER)[ 1284509768 16 “2 [T 7
7 NUMBER = 17
8 3(eR)(1234509867 18
§ ENTER] | NUMBER = | 19
10 2(0en) (1234509876 J 20
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Title REVERSE GAME

PROGRAM NO.
P4—X—3

Memory content

All No. of digits
B2 1234567890
C |3 v

D4 10

E |5 Count

F | 6| Count of No. of digits
G|17 v

H|s8 Vv

I {9

J |10

K |11]  For random digits
L {12 For random digits
M |13

N (14

O |15

P |16

Q|17

R |18

S |19

T |20

U 21

V |22

W23

X |24

Y |25

Z (26

10:
20:
30:
40
50:
60:
7C:
80:
90:
100:
110:
120:
130
145¢
150:
160:
170:

©180:

160:
200:
210:
220:
SC0:
S10G:
52C:
530
547
550
S60:

"A":CLEAR :IMPUT “INITIAL=";K
L=E3+1

C=E11/81-11:B=C

D=10:E=D

K=K*x23:X=K/L

K=K=~INT X*L

X=K/D/D:X=X-INT X
X=X*D+1:X=INT X

GOSUB 520

E=E-1:X=E

IF X<>0GCTO 50

X=C :H=X

®=2:G0Sup 500

PRINT C:INPUT “NUMBER=";X:GOSUB 520
E=E+1:%=C

IF X=BGOTO 180

GOTO 130

X=D:GOSUB 500

PRINT "TRY="';E

INPUT "“SAME-1 DIF-2",2

IF Z=2G0T0O 30

C=H:8=0:60T0 130

BEEP 1:X=X-1:IF X<>DOGOTOD 5Q0
RETURN

A=X:F=X:6=0

C=C/D:6=5+C-INT C:G=G*D
C=INT C:F=F-1:X=F

IF X<3060TC 530
C=10*2A*xC+G:RETURN

393
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SHARP

PROGRAM NO.

Title MEMORY TEST Pa—X—4

[ Formuia ]

How many digits indicated at random can you keep in mind temporarily though securely?
The percentage of right answers necessary for passing this test is 80% after challenging the test
10 times. In addition, if you answer wrongly three times the display tells you that you are not
competent for the number of digits you have been trying to remember.

No. of digits you succeed in remembering

O OF INOTE  +recreeseesrancensens Genius

8 e Bright

e BSOSO Good

6 ceeeereemeeneenee s Mediocre
5 rrerreereeee e seenee s Aging

4 OF LSS +eeverereereersverunens Idiotic

Input the number of digits you will challenge to remember in the first place. Then a question
No. 1 is displayed for about a second. Remember it, then input an answer. Repeat this
performance ten times. When your answer is correct, a sound is heard three times, but if wrong
no sound is heard. Now challenge a genious for memory!

[ Operation ]
CLOAD VX4V (o)

Input Display Note Input Display Note
1 {Al | DIGITS = 11 ANSWER =
2 6ENTER)| 101004 12|775362 [ENER) | 934328
3 ANSWER = 13 ANSWER =
4110100 4(eNTER){424092 . 14]934328 IR | 59054 3
§ ANSWER = 15 : A total of ten
614240 92 EATERI[855107 18 : 991716 questions given
7 ANSWER = 17 : ANSWER =
8(855107 R |{768451 18/991 71 6 [ENTER) | MEDIOCRE
3 ANSWER = 19
10| 768451 |775362 20
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Title

MEMORY TEST

PROGRAM NO.
P4-X—4

Memory content

1

No. of digits

A

B|2 10841

C|3

D|4

E|5

F |6

G171 V

Hi|s8

1|9 v

J |10

K 11| No. of wrong answers
L {12 No. of correct answers
M3

N |14

O |15

P |16

Q|17

R |18

S |19

T 120{ Your answer

U |21

V |22

W |23

X244 v

Y |25] Value given by computer
Z|26] Vv

10:
20:
30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:
170:
180:
190:
200:

“AT:K=0:L=0

INPUT “DIGITS=";A

FOR I=1T0 10

X=ABS (439147+X+2) :B=E3+1

G=23%X:X=G=INT (G/B)*B

Y=INT (10”2A%xX/B)+1

IF Y<10~(A-1)GOTO 40

BEEP 1:PAUSE USING “HHEMHHUHHUARH" Y
INPUT "ANSWER=";T

IF T=YBEEP 3:L=L+1:G0T0 120

K=K+1

IF K>=3PRINT “BEYOND YOUR FACULTY !”:END
NEXT 1

IF L<8PRINT “UNSUCCEED”:END

IF A>=9PRINT ~GENIUS:END

IF A=8PRINT “BRIGHT:END

IF A=7PRINT “GOOD":END

IF A=6PRINT “MEDIOCRE”:END

IF A=SPRINT “AGING”:END

PRINT “IDIOTIC”:END

351
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SHARP

Title

ROCKCLIMBING

GAME

PROGRAM NO.
P4—-X-—-5

[ Formula ]

This is a game played by 2 persons who emulate each other in attaining the summit of a 100-
meter-high rockwall.

One of two players has the right of attacking, and can choose either of the followings.

1.

Continuation of attacking the rockclimbing.
The sum of pips on two dice is given the player as a distance he has gained. However, if one
of or both of the cast dice show one pip, he is to miss his footing and fall onto the footing
which he has previously secured. As far as he evades falling, he can keep the attacking right.
But if he falls, the attacking right is transferred to his competitor, which is told by peeping
sound.

. To stop there for securing the footing.

In this case, the attacking right is transferred to his competitor.

[ Operation ]

CLOAD VX5V (iR
{
\‘
Input Display Note Input Display Note

1| (sr)  [A] |1 ST Attack of 19y 1 1ST=9 2ND=0

2 'ATTACK-1 DEFEND-2 12 DICE 5 4

3 1 1 ST=0 2ND=0 [jgightof Istls 2ND

4 DICE 5 4 Pips of dice 114 ATTACK-1 DEFEND-2

5 1 ST Attack of Istyg I [WTER) | 1ST=9 2ND =9

[ ATTACK-1 DEFEND-2 16 DICE 2 1

7 2 [INER |l ST=9 2ND=0 17 1ST

8 DICE 5 1 18 ATTACK-1 DEFEND-2 |Fgep sound,

! 2 ND attack of 2ndfqg 1 1ST=9 2ND=0

10 ATTACK-1 DEFEND-2 20(
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ROCKCLIMBING GAME

PROGRAM NO.
P4—-X-5

Title
Memory content’
All 1 or —1
B2 Pips of dice
C |3] Pipsof dice
D |4
E |5 Height of 1st mover
F |6
G | 7| Height of 2nd mover
Hi|s Footing of 1st mover
| {9] Footing of 2nd mover
J (10 v
K |11
L |12
M |13
N [14
O |15
P (16
Q|17
R |18
S (19
T |20
U 21 v
V|22 v
W |23
X |24 4
Y |25 v
Z |26 v

10: "A":6=0:E=0:1=0:H=0

20: A=1

30: GOSUB 500

4702 B=X

50: GOSUG 500

603 C=X

70: IF A=1LEBT Z%='"1ST":GCTO U

501 I$="2ND"

90: BEEP ]:PAUSE 7§

100: INPUT "ATTACK-1 DEFEND-2',Y

110: V=I+GsU=H+E:PAUSE USING "#H###";"18T=";U
' 2NDb="aV

12G: PAUSE "DICE ":B:C

130: IF Y=160T0 190

140: IF A=1LET H=H+E:GO0TO 160

150: I=I+G

160: IF I>=10C00EEP S:PRINT "2iD WIN":END

170: IF t>=1Q0BEEP S:PRINT "1ST WIN":EMD

180: A=-A:;G=0:£=0;G6G0T0 30

190: IF (B=1)+(C=1)<>OBEEP 2:A=-A:E=0:6=0:
GATO 30

200: IF A=1LET E=E+8+C:G0T0 30

21C: G=G+3+C:G0T0 30

500: J=GtJ:X=Jr5=INT (J*5) :d=X

510: X=X*xT7:X=INT X

520: IF X<>0ORETURN

530: GOTQ 500

L4
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SHARP

PROGRAM NO.

Title GUESS-NUMBER GAME P4—_X—6

[ Formula ]

This is a game to guess a three-figure number by the computer.
Every time a trial is made, the number of trials and your input value are displayed for a second.
Then a comment is displayed for a second.

For example, if the display shows:
COMMENT 1 1,

the left figure tells that one of the three figures you have just input coincides with one of the
computer-chosen three figures and its place is also correct.

The right figure tells that one of the rest (2 figures) coincides with one of the rest of the com-
puter-chosen ones but its place is wrong.

Therefore, if commented as follows:
COMMENT 3 0,

all the three figures you have input are correct in places as well as figures themselves. So
VERY GOOD  and the number of your trials are displayed.

[ Operation ]
CLOAD VXx¢VY

Input Display Note Input Display Note

1} [sarr]  [(A] |INITIAL = 11 37 6 [ENTER] 4 376
2[12345 6 [ENTER) (X = 12 COMMENT 1 0
3 1238 [ENIER) 1 123 13 X=

4 COMMENT 0 1 14 385 [ENTER} L 5 385
5 X = 15 COMMENT 2 0
6 145 (INTER) 2 145 16 X =

7 COMMENT 1 0 17 305 [ENTER 6 305
8 X= 18 COMMENT 3 0
9 246 )| 3 246 19 VERY GOOD 6
10 COMMENT 0 0 70
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PROGRAM NO.

Title GUESS-NUMBER GAME b 4—X—6
Memory content
Aijl
B2 Vv
3| Threefi b 10: "A":INPUT “INITIAL=";K
C ree-figure number 20+ LeLeK
D|4 30: K=7T+L*L%23
E |5 40: K=INT (K/E2) :L=K~-INT (K/E3)*E3:X=L
50: FOR A=2TO &
Flé 60: GOSuB 500
G 70: NEXT A
80: IF (B=C)+(B=D)+(C=D)<>0GOTO 30
His 90: Y=1
| 100: BEEP 1:INPUT "X=";X
9 , 110: PAUSE Y,X
J [10] Comment 120: FOR A=6TO 8
130: GOSuUB 500
K [11]  For random digits 14D: NEXT A
L (12 150: J=0:L=6:P=0
160: FOR A=2TO &
M |13 170: IF ACAY=ACLILET J=J+1
N |14 180: GOSuB 510
190: GOSUB 510
O |15 200: M=F:F=6:G=H:H=
210: L=L-2
16 C
P oment 220: NEXT A
Q|17 230: Y=Y+1 ‘
R |18 240: PAUSE "COMMENT “JUSING "#uins"zJ:p
250: IF J<>3G0TO 100
S 19 260: Y=Y-1:BEEP 2:PRINT '"VERY GOOD",Y
T |20 270: END
500: ACA)=X-INT (X/10)*10:X=INT (X/10):
U2 RETURN
v 5103 L=L+1:IF ACA)=AC(L)LET P=P+1
2 520: RETURN
W |23 391
X |24] Tried number
Y 125/ No. of times
Z |26
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SHARP

. PROGRAM NO.
Title DRIFTING-AND-SURVIVING GAME P4—-X—7
[ Formula ]
This is a game to steer a drifted small dinghy to
get an island of safety in storm.
The initial drifting location is at (—50, —50).
Input a distance you desire to gain in each of
the x and y directions, though the dinghy does - E’io - ?O “?0 -2 -1 C%.smnd
not move on as you wish due to the wind. ) !
The wind blows with the velocity of between ! Lo 1w
—Sand 5 in the x and y directions. The ! B
wind velocity changes at every input. A present I
location is displayed as a comment by the x—y I T - 20
coordinates, each in sign. :
For example, if displayed as follows: | 4 _30
SGN X = 1 SGN Y = —1 ! .
4 _4
|
the x coordinate is positive and the y coordi- ]
nate is negative. e e e | 50
The radius of the island is 1. When you succeed . B
in arriving the island, a landing point and the Initial position
number of trials are displayed.
[ Operation ]
CLOAD V7V
Input Display Note Input Display Note
1 (A) | INITIAL = 1 ';
2123456 7R X = 12 Repeat
3 50 Y= 13
4 50[MTER|SGN X=1 SGNY=1 14
5 X= 15
§ 0 Y= 16
7 0 [ENTER)| SGN X=—1  SGN Y=1 17
8 X= 18
9 2 Y= 19
10 —2 SGN X=1 SGN Y=—1 20
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Title

DRIFTING-AND-SURVIVING GAME

PROGRAM NO.
P4-—-X—-7

Memory content

1 |Wind velocity in x direction
2 |Wind velocity in y direction
3 | Input value in x direction
4 | Inputvalueiny direction‘
5

6 v

1 v

8

9 108+ 1

10

"

12

13

14

15

16 Sign of x coordinate of

present location

Sign of y coordinate of

N <|X| g <|ClH4||D O D022 (rXC|=(T|OMMO(O|T| >

17 present location

18] No. of trials

19

20

21

22

23 v

241 x coordinate of dinghy
25| » coordinate of dinghy
26

"A" :X==50:Y==50:R=0

INPUT “INITIAL="";F

GOSUB 500

A=W

GOSuUB 500

B=t

R=R+1:BEEP 1:INPUT "X=";C

INPUT "Y="7;D

X=X+C+A:Y=Y+D+B

E=X*xX+Y*xY

IF E>1LET P=SGN X:Q=SGN Y:PAUSE USING "
HEY;VSGN X=";P;" SGN Y=";Q:G0T0 3
0
120:

10:
20:

30:
40:
50:
60:
70:
80:
90:
100:
110:

BEEP 3:PRINT USING "##.#";"X=":X;" y="
sYSUSING “H#HH";" N="JR

END

G=ABS (439147+G+H)

I=E8+1:J=23%G

G=J-INT (J/I)*1

F=INT (10%G/I)

W=5~F

RETURN

130:
500:
510:
520:
530:
540:
550:
301
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SHARP

Title

SOFT-LANDING GAME

PROGRAM NO.
P4—-X—8

[ Formula ]

How can a rocket having a strictly limited quantity of fuel be soft-landed?
The rocket falls down freely unless the rocket engine be ignited to slow down its descent. If
ignited too early or if too much fuel is consumed for serving the engine up, the rocket will go
up to become nothing but dust in the space. But if the engine is ignited too late, the rocket will
crash into the planetary surface.
The object of this game is to soft-land the rocket with minimum downward velocity by
controlling the time of ignition and fuel consumption.
Gravity of the planet is S m/s®.
Fuel consumption of 5 units during a unit time will cancel the gravity.

Equations:
H : height
H=H+ Vgt + %:atz V @ velocity
V Vot at a : af:celeration of gravity
t : time
VZ=VgZ + 2 aH Vo : - initial velocity
sn L veosn e
F : fuel consumed
F': remaining fuel
{ Operation ]
CLOAD Vx8V
Input Display Note Input Display Note
1| (swf) (&) | H= 500 1
2 V= —50 12
3 FUEL = 120 13
4 "WASTED F = 14
5 10 [owreR] | H= 4525 15
6 V= —45 16
1 FUEL = 110 17
8 18
9 Repeat 19
10 20
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Title

SOFT-LANDING GAME

PROGRAM NO.
P4-X-8

Memory content

1

Height

W |~ | N

—-—
=]

-
-

—-—
N

-—
Lnd

—-—
on

-—
(-]

Fuel consumed

-—
-

Remaining fuel

-—
o0

-—
[I-]

N
=

N
—-—

N
N

Velocity

N
(7]

N
o+

N
on

N <X S <iClHdnDo(vloZ8|rXcC—-|T|OmMMmMmOO(T|(>
=

N
N

10: "AYUSING :Va=50:H=000:0=140
20: PAUSE "H="/H

307 PARUSE "V=':V

40¢ PAUSE "FUEL=",Q

50: IF 0<=0GOTO 15C

S0 INPUT "UASTED F=";P

70 IF P>QLET P=0

- 30 @=Q-P:;0=P-5

G0y H=H+VH0/2:V=V+0
100 IF H>QGOTO 20
110: IF ABS HLKSIF ABS VLSPIINT "YOU ARE RIGH
TV tEND
120: PAUSE “H=",H
130 PAYSE "v=",V
140: PAUSE “FUEL=".Q
150: PRINT "GOOD GY"
160: END
221
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SHARP

Title

CALENDER CALCULATION

PROGRAM NO.
P4-X—9

[ Formula ]

This program figures out an unknown day of the week in respect to a known date.

[ Example ]
February 4, 1954
February 4, 1978

[ Operation ]
CLOAD VX9V (o)

Input Display Note Input Display Note
(s#f7) (X] | YEAR MONTH DAY ? 1 (X] | YEAR MONTH DAY ?
1954 ? 120 1978 ?

2 [EnTeR){ 9 13 2(enter)f 2

4 [EWTER)| THUR SDAY 14 4 (ENTER| SATURDAY

19

16

17

18

il |~ || | N —

19

20
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Title

CALENDER CALCULATION

PROGRAM NO.
P4a—X—9

Memory content

1

Year

Month

Day

W o0 |~ | | W N

-t
[—]

-
-

-—
N

—
&

-
L

-
[24)

-
o

—
o~

-
o0

—t
<«

N
[—]

N
-—t

N
N

N
[

N
o

<

N
on

N <X S <<|ClH4|0|DO|DV|I0O|Z2|2|FXC=IT|IO|MMO]O|T|>

N
(-]

10: "A":X=1925:60T0 50

20: “B":X=
30: "C":iX=
40: "X":X=

50: INPUT
60: A=X+A

1911:60T0 50

1867:60T0 50

0

"YEAR MONTH DAY ?",A,B.,C

70: IF B-3>=0LET B=B+1:G0T0 90
80: B=13+B:A=A-1

G0: N=INT

100: N=N-1:

GOTO Y
110: PRINT
120: PRINT
130: PRINT
140: PRINT
150: PRINT
160: PRINT
170: PRINT

308

(365.25%A)+INT (30.6%B) +C-621049
Y=(N-INT (N/7)%7)*10+110:BEEP 2:
"MONDAY" : END

"TUESDAY" : END

"WEDNESDAY" :END

"THURSDAY'" : END

"FRIDAY" :END

"SATURDAY" :END

"SUNDAY" : END
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SHARP

PROGRAM NO.

Title TREASURE-HUNTING GAME P4—X— 11
[ Formula ]
This is a game in which the location of treasure is i -
decided by random numbers and a player hunts out 8
the treasure. 7
Your initial position is at (0, 0). Input a distance you 6
want to cover in each of the x and y directions.
If you get out of the matrix shown on the right, the 5 QO
error indication appears, so try again. 4 &
A distance between you and the treasure is indicated
as a hint by the value of “ABS(x—a)+ ABS(y—Db)”. 8
You are allowed an energy of 60 at the start of 2
treasure hunt. The energy decreases by a sum of
distances in the x and y directions which you
make. And when you locate the treasure, VHITVis

displayed and the energy increases by 5. Every time v / 0
you input, the following indication appears: X

Example:

4 5 4

51

y coordinate of  Distance bet. you

present position

x coordinate of
present position

Remaining

and treasure (Hint) energy

Every time the treasure is hunted out, a new location of the treasure is fixed by random
numbers. You continue to hunt the treasure until the energy you have exhausts. The number

of hunted treasures is displayed at the end of the game.

[ Operation ]
CLOAD VX11V (@i

Input Display Note Input Display Note
1 (Al |INITIAL = 1 —4 HIT
212345781 0 0 9 60 12 6 3 6 44
3 DX DY ? 13 :
4 4 14 .
5 5 (ENTER)| 4 5 4 51 15 Continue fill energy exhausts
6 DX DY ? 16
1 — 2 [eNTERl] 2 17
8 2 2 7 8 47 18
9 DX DY ? ' 19
10 4 [NteR)| 20
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Title

PROGRAM NO.

TREASURE-HUNTING GAME pdx— 11

Memory content

A | 1] = coordinate of target
B | 2| » coordinate of target
C | 3| Distance

D | 4| No.of targets found
E(5| V

Fls] Vv

G|7| v

H[(s8] Vv

19

J |10

K11

L |12

M |13

N |14

O (15

Pl1gf v

Q1 v

R |18

S |19

T |20

U2

V |22

W23 v

X248 v

Y (25| v

Z |26] Energy

10: "A":2=60:X=0:Y=0:D=0
20: INPUT “INITIAL=":H
30: GOsus 500
40: A=V
50: GOSuUB 500
60: B=W
70: C=ABS (X-A)+ABS (Y-B)
75: PAUSE USING “HHHHEYIXIY:C:
80: PAUSE USING “#uHBH':;X:;Y:C,
90: INPUT "DX DY ?",P,0
100: Z=Z-ABS P-ABS @
110: IF 0>=2BEEP 4:PRINT "TARGET",D:END,
120: IF (X+P>=0)*%(9>=X+P) * (Y+Q>=0)* (9>=Y+Q)
<>0GO0TO 160
150: PAUSE "ERROR":GOTO 80
160: X=X+P:Y=Y+Q
170: IF X=AIF Y=BGOTO 190
180: GOTO 70
160: BEEP 2:PAUSE 'HIT"
200: D=D+1:Z=Z+5:60T0 30
210: END
500: E=ABS (439147+E+F)
510: G=E8+1:H=23*E
520: E=H-INT (H/G)*G
530: W=INT (10%E/G)
540: RETURM
367

Z
Z
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SHARP YOUR OWN PROGRAM

. PROGRAM NO.
Title o

Input Display Note Input Display Note
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Title

PROGRAM NO.
p —

Memory content

Line number

Statements

1
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SHARP YOUR OWN PROGRAM

. PROGRAM NO.
Title P

Input Display Note Input Display Note
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Title

PROGRAM NO.
P -

Memory content

Line number

Statements

1
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