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PROGRAM LIBRARY FOR
ELECTRONIC CALCULATOR -
Model CZ-0911PG

This booklet has ‘been prepared as a program library for the Sanyo programmable
Scientific Calculator, Model CZ-0911PG.
Program examples from a wide variety of fields are described with the following

format :

1. PROGRAM TITLE
General titles are used so that the user will be readily able to understand the

contents of the program. .

2. DEG-RAD
This column shows the position of the DEG-RAD slide switch.
When the position is not specified, “Arbitrary” is marked and no operation of

this switch is necessary.

3. DPS
The position of the decimal point is marked. Before beginning the program in
the RUN mode, depress the DPS key and then the N (N=0, 1, 2----.. 9) key

to set the specified decimal point.

4. PROGRAM NO.
Progrﬁm-s are classified into the following fields:
A. Mathematics :
. Statistics and Probabilities
. Surveying
. Electrical engineering
. Architecture
. Civil engineering
. Mechanical engineering

. General business

— o O M m g 0w

. Unit conversion

5. FORMULA

Necessary formulas and expression for programs are explained in this section.

s




6. EXAMPLES
Concrete input data and output data which should be obtained from the programs

are described in this section.

7. OPERATION

After entering the program in the LOAD mode, the mode switch should be
changed to the RUN mode.
Referring to the NOTES column, if any data are needed to store into the data

memories, data storing operation should be completed just after the mode switch

is changed to the RUN mode.

Then program is executed by operating the items in order.

8. NOTES

Initial data setting, notation of program operation and other references are described

in this column.

9. DATA MEMORY

Contents of memory for this operation are described.

10. PROGRAM
1. Key operations for entering program in the LOAD mode are described.
2. Concrete meaning of the program instruction or name of items to be

executed are described in NOTE of the program column.
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CZ-0911PG PROGRAM
LIBRARY

DEG RAD
Arbitrary

DPS

STEP|

NOTE

o

PROGRAM
TITLE

Hyperbolic functions

PROGRAM
NO.

FORMULA

ex_ e—I

1. sinhx=

2. cosh x=ﬁg_—x

x__e—z

[~
3. tanh x=
e*t+e*

4. csech x =—
sinh x

" coshx

|
tanh x

6. cothx =

L (xx0)

(xx0)
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EXAMPLES

{input>

x=2

sinh 2 = 3.627
cosh 2 = 3.762
tanh 2 = 0.964

{output>

csech 2=10.276
sech 2=0.266
coth 2=1.037
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OPERATION

1. [ [o] [o]
2. Input of Data x
3. %

4. Display of sinh x
5. [ (1] [0]

6. Input of Data x
7.

8. Display of cosh x
9. [l [2] (9]

10. Input of Data x
11.

12. Display of tanh x

NOTES )

Csech x, sech x and coth x can
be obtained after the operation
No. 4, No. 8 and No.I2respecti-
vely, by pressing the key [X.
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CZ-0911PG PROGRAM
LIBRARY

DEG RAD
Arbitrary

DPS

STEP|

NOTE

PROGRAM
TITLE

Inverse hyperbolic flinctions

PROGRAM
NO.

FORMULA

I. sinh*x=Ln{x+ /2 +1) (—co<2<+00)
2. cosh*z=Ln{x+ .,/ 2x*—1) (1=x)

(—1<x<+1)

3. tanh‘x=Ln./1+x
1—x

In

Display of sinh™x%

EXAMPLES

{input>
x=0.5
x=35

x=0.5

{output>

sinh™0.5=0.4812
cosh™ 5 =2.2924
tanh™ 0.5 = 0.5493
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OPERATION

1l (01 (0]

Input of Data x
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Display of sinh™'x
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Input of Data x
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. Display of cosh™'x
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CZ-0911PG PROGRAM DEG  RAD| DPS TN MOGAM] __NoTE
LIBRARY O 8 [i o
2| FJ/X| ¥
PROGRAM Cosi I d . PROGRAM i+
TITLE osine rule and area of triangle no | A-3 : 1;(43 Toput of b
6| 1
FORMULA TTE/X | X
8 —
. . . 9|
Given two sides and a included angle, the remaining side 10 R/SS Input of @
. . 1
and the area of the triangle is computed by the following 1; CQS
. 13| RM
fomulas : YRR
15] x
c=4 a’+b’—2abcosa 16| RM
17] 1
Area S=-Labsina 18] X
2 a 191 2
¢
0| =
a 21| VX
b 22| R/S Display of ¢
pX)
24
25
26
EXAMPLES ig
29
, w| X
{Input’ {output” g; R/S | loputofb
X
q = ﬁ ¢ = 1.000 33i R/S input of &
34| SIN
b=2 S =0.866 s+
, 6| 2
a= 30 7 =
38 R/S Display of S
39
40
OPERATION NOTES ° -
43
(Calculation of ¢) ::
1. [ (o] [0] 46
2. Input of a 47
48
3. B 49
4. Input of b 30
51
3. 52
6. Input of « 53
1. [ DATA
Display of ¢ MEMORY 5
57
(Calculation of § Mo 2 58
)
1. {30 Mo b e
2. Input of a Mz 61
3. ¢ Ms 62
63
4. Input of b M+ 64
5. B2 Ms 65
6. Input of o Ms gf,
7. B¢ M- 68
Display of § Ms gz
Ms 71
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LIBRARY

DEG
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DPS

PROGRAM

NOTE

SM

PROGRAM
TITLE

Angle between two straight lines

PROGRAM
NO.

R/S

Input of m:

FORMULA

straight lines, 1= mix+ b: and ¥2= m:x+ by

_ 1 f M —mz
6=tan (1+m1m2

This program calculates the angle between two

Where & is the angle measured clock wise from m: line to m:

line.
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EXAMPLES

{input>

1
yl—ix‘}—z

Y= —x+5

{output>

8= "71.565"
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OPERATION

1. [ (O] [0]

. Input of m:

2

3. B¢
4. Inputof m:
5

.
Display of &
6. Repeat steps 1 through 5
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CZ-0911PG PROGRAM DEG  RAD | DPS R AL
LIBRARY O 83 [1] s
2 —
PROGRAM | coordinate translation and rotation ™% p g R
TITLE NO. 5T x
6| RM
FORMULA The origin is translated from O (0, 0) to a new point, ; cés
O’ (x0, yo), and the X and Y axes are then rotated through an angle |[9] SM
E
g to give new axes, X” and Y’. Suppose that a point P has coordina- [11] +
2; ¢
tes (x, y) with respect to the old system of X and Y axes. 13 [2
- . . ; , 14; R/S nput of
The following formulas are given to find the coordinates (x', 4 ) of P |5 s{v[ R el
with respect to mew system. v ;? =
x = (x—x0)c0s B+ (y—go) sin 8 Y, SR
r_ . 2
y =—(x—x0)sin §+ (y—yo)cos G 2? ;]
8 22| RM
y 3| 2
O (o, ¥o) 24| SIN
X [35] sM
00,0 %] i
7| =
EXAM PLES 28| R/S Display of =~
29 RM
{input> {output> g? =
xo= 2 x =2.828 3§ RM
3 0
yo = 1 y’ =1.7x107%=0 34 3
_45° 35| RM
8 =45 w4
x = 4 37| +%—
38 +
¥ =3 9| (s
0| (s
, 41
OPERATION NOTES * s
43 -
1. @M 1. The values of My, M, and M. :: R?d -
2. Input of x must be entered precedingly 46| s)
47| X
3. % by users. Y
4. Input of y ‘;3 3
5. [ 51| R/S Display of ¥~
Display of %' :§
6. ¢
_ , DATA =
Display of y MEMORY :2
7. Repeat steps 1 through 6 Mol o :g
M. Yo 59
M: g 60
61
Ms| cos 0 |e
M:| sin & 63
64
Ms x 65
66
Ms Y =
M= 68
Ms 69
70
Mo 71




CZ-0911PG PROGRAM DEG  RAD | DPS ST PO NoTe
. 0| RM
LIBRARY Arbitrary 2 [i][ 1
- 2 X
PROGRAM . - . PROGRAM 3] RM
Simultaneous equations in 2 unknowns | ™o A_g i1 s
TITLE NO. e
6
FORMULA 7 PEISVI
8 4
9 X
Let aixi4hxa=c: 10] RM
1] 2
and azx:+baxz=c2 12] 5]
13] +
be a system of two equations in two unknowns. 14 (s
. . . 15| RM
The following formulas are given to find the solution. 6 3
17| x
xl_b102—b201 o= Ci—aix: 18] RM
~azbi—aibe 2= b1 19 1
200 —
21| (s
2] rM
23] 0
Ul x
35| RM
% 4
27 =
EXAMPLES 28| SM
%] 6
30| R/S Display of x1
{input” {output> 31 RM
R 2
ai=1 az—1 x1=1.00 33 —
M| (s
b= —1 bz=1 x2=2.00 35| RM
6] 0
Ci1= — 1 Ca = 3 37 [%
8| RM
] 6
40| 5]
41| =
OPERATION NOTES ? 2 RM
43 1
4 =
1. [m o] [0] 1. The values of Mo, M1, Mz, [357 R/S | Display of #
2. M3, My and Ms must be :3
Display of x: entered precedingly by users. :g
3. 50
Display of x2 g;
53
DATA o
MEMORY |5,
Mo ai 37
58
M b: 59
M: Ci 60
61
M3 az 62
AR
Ms Cz2 65
Ms x) 66
67
M 68
M 69
70
Mo 71




CZ-091 1 PG PROG RAM DEG RAD DPS S:)EP PR}({)?;M [nput of ar:?z:play of x2
LIBRARY Arbitrary 2 1| SM
2 0
PROGRAM . . PROGRAM 3 x
on -
TITLE Quadratic equatio NO. A-7 : 3
6 R/S Input of b
FORMULA 7 X%y
8 =
9 SM
T 2 = 10 1
The roots x1, x2 of ax!*+bx+¢=0 (ax0) e/
. —bt+./ b —4 12 —
are given by xi,x:2= b 2ab ac 13| (s
14| R/S . Input of ¢
5] =
16| RM
17 0
18| )
9] =
20| SKP
21| GTO
2| 2
23| s
u| IX
25| GTO
260 0
27 0
EXAMPLES 28] /X
29 sMm
0| o
4 > {output> 31 =
nput outp o R
a=—=3 x1=0.33 33 1
M| =
b=2 xz2=—1.00 35| R/S | Display of 2
3{ RM
c=—1 37 i
‘| +
9] rRM
0 o
N 41| =
OPERATION NOTES 42| +5%-
43| GTO
) 4| o
1. [ [o][o} 1. If b*—4ac<0, “error” is # o
R . 46
2. [ displayed e
43
3. Input of a -
4. B 50
51
5. Input of b 52
6. 2 =
= DATA *
7. Input of ¢ MEMORY |
8. M| working 37
- 58
Display of x, Mi| ¢ 59
60
9. M 3
Display of x: M 62
Mg 63
10. Repeat steps 3 through 9 64
Ms 65
66
Ms o
M~ 68
69
Ms 70
Mo 71




- CZ2-0911PG PROGRAM DEG  RAD| DPS il Lo s
LIBRARY Arbitrary 0 (1 o
2]+
PROGRAM . . PROGRAM 3| RM
TITLE Complex arithmetic (+, —, X) no. | A-8 : 2
6| R/S Display of (a1+a2)
FORMULA Let zi=a;+b:ii and zz=az+b2i be two ; Ri"l
complex numbers. The arithmetic operations +, —, X are defined |9 +
10| RM
as follows. 1] 3
12| =
1. z1+zz=(art+az)+ (bi+bz)i 13| R/S | Display of (bi+b2)
2. z1—z2=(a1—az)+ (b1—bz)i ig R(?A
3. z1zz=(araz—bib2) + (aitb2 + braz) i if’, RN
18] 2
9] =
20| R/S Display of {a,—a,)
21| RM
2|
B —
24| RM
E
26 =
27 R/S Display of (bi—hbz)
EXAMPLES 28] RM
) 0
) 30| X
{input> {output> TR
ar=1 Z1+z2=4+61 ' ;i 2
b1 =2 21—Z3=—2—21 M| (5
_ 35| RM
a;=23 z1Z:= —5+ 101 6] 1
37| X
b:=4 32| RM
1 E
40 =
\ 411 R/S Display of {aiaz—bib2)
OPERATION NOTES 2 RM :
43 0
1. GG 1. The values of Mo, M1, Mz [3o—
2. . and M3 must be entered 6, 3
Display of Real part{a:-az) ) 4] +
of addition precedingly by users. 48 (s
3. [ 9} RM
. B¢ 50 1
Display of Imaginary Part LI .
(b1 +b2) of addition 2:?; RzM
4. [ Ml =
DATA .
Display of Real part(ai—az) MEMORY [R5 Demey o (bt b
of subtraction v . =
5. B¢ 58
Display of Imaginary Part Ms b :g
(b1 —b2) of subtraction M: az 61
6. M b2 62
Display of Real part(aiaz— M, gi
bibz) of multiplication M; 65
7. [ Ms 66
. . 67
Display of Imaginary Part M7 68
(ai1bz + iaz) of multiplication Ms 69
, 70
M 71




CZ-0911PG PROGRAM DEG  RAD| DPS T om NoTe
LIBRARY Arbitrary 1 BEE
2 b e
PROGRAM . . . | PROGRAM 3] RM
TITLE Determinant and inverse of a 2X 2 matrix no. | A9 4 o
. T
61 (s
FORMULA 7 ’RM
8 1
I T2 . ’ X
Let r= be a 2X 2 matrix 10| RM
Ia21 Taz 11 2
12| =
The determinant of r denoted by Det r is evaluated by the 13] sM
14| 4
following formula: 15| R/S | Display of Dt t
Det r=rprn—roara }g R;VI
18] =
The multiplicative inverse r™' of r is evaluated by the following [15] RM
20 4
formula: 201 =
22 S Display of r5/Det 1
l_‘1“__l'rzz/Det r —riz/Det r] >3 i{w =
—ra/Detr ru/Detr 24| 1
5|
26| RM
27 4
EXAMPLES % =
— 29 +%—
30| R/S Display of —r12/Det ¢
{input> {output> g; RIZVI
r_[l- 3] Detr=-—2.0 33] «
- 34| RM
2 4 ~1=[—2.0 1.5] S 4
T 10 —05 %[ =
37 +%-
38| R/S Display of -rn/Det r
39| RM
o o
» 41 -
OPERATION NOTES 2 ’RM
a3 4
44 =
1. @[O[E 1. The values of My, M;, M; & RS | Display ofr/DaT
and M: must be entered 46
2. '3 47
Display of Det r precedingly by users. 48
49
3. [ 50
: 51
Display of rz:/Det r 52
4. %
_ DATA 55
Display of —r112/Det 1 MEMORY
5' % Mo T'11 2;’
Display of —rai/Detr M:| e 59
6. [ M2 r21 2(:
Display of ru/Det r Ms) r= 62
Ms| Detr 63
64
Ms 65
M 66
67
M7+ 68
69
Ms 20
My 71




CZ-0911PG PROGRAM

DEG RAD

O

DPS

LIBRARY

I
o
b -

FROGRAM

NOTE

Input of h

PROGRAM
TITLE

PROGRAM

NO. A-10

Simpson’s rule for numerical integration

FORMULA

that xi = x0+ th for i=0, 1, 2,

values f(xo),

------ , %= be equally spaced points such
------ ,n at which corresponding

f(x1), oeees , f(xn) of a function f(x) are known.

Simpson’s rule is:

St dz =2 [ Fxo) + 4(aa) + 26(x2) +

......

+ 4f(an-3) + 2f(xn-2) + 4f (xn-1) + f(2n) ]

Y /"'T‘ﬁ{:\f(:i
¥ }zn%yzi ~ ]

. Yy )
PifYnal e
- L 'X
XoX1X2 Xn-2Xn-|1%a

0]

Input of f(xoe)

NGO A O |

—
[~

—
[

Input of f{x,}

—
[

[P=]

—
~

—
wh

N

M

-~

oo

Input of f{x;)

—
N

[ =]
(=]

ha
—

]
b2

[ a%]
L]

¥

(o]
W

ey ~
+||4¥XOZ><

M

=]
=38

EXAMPLES

{input>

h=

{output>
] Szfz,r sin®xdx

2 f(x)=sin*x

1 [2]3[a]s e 7 [s = 1.5708

xi

LA AR S |3 T | =

0.1464| 0.5 |0.8536) 1 (08536 0.5 |0.1464 O

;%]
-3

-]
— |
v

Input of f(xi+1)

()
-2

ha
L -

(7]
[=]

(9% )
=

[¥%]
(3]

L
wd

IIMXQZEX

ad
o+

("% )
Ln

— (™
+

L
(=2

)]
p—]
<

[
<1

[¥%]
o0

OO | —

{ad
=]

=

OPERATION

NOTES

[ (0] [o]
5¢
Input h

b

br=T - RS = Y T T S )

.._
e

24

—_—
|3 I

.
. Repeat

—
78]

Input of f(xo)

Input of f(xr)

Input of f(xi)

. Input of f(xi+1)

1. Press (1], after the
completion of input of all
f(xi), then S is
displayed.

L
=

8

F 3
w

S

a
wh

&

F
o

o
oz

&

L
<

wn
—

Lh
ba

(¥
L7

DATA
MEMORY

Lh
=

th
o

h
=2

Mo| h/3

wn
~J

working

M1

A
o

Luh
-]

M:

[=23
(=]

M3

=33
—

[=3
[

M.

b=
-

Ms

=3
.;;

(=3
(W)

steps 9 through 12 Me

=3
(=,

My

(=23
b

(=23
o0

Ms

[=23
-]

My

~J
=]

-4
—




CZ-0911PG PROGRAM DEG ~ RAD DPs A
LIBRARY Arbitrary 7 1] sM
- L] - L 2 0
PROGRAM | Numerical solution to differential |rrocrm 3| R/S | Tnputof z,
A
TITLE |equations no. | A-T1 .M
16 SM
FORMULA Let ¥ =f(x, y) be a first order differential 71T a
equations with initial values x,, 7,. g I;ﬁ P o
The solution is a numerical solution, which calculates yi for }? 52M
xi=x,+ ih, where h is an increment specified by the user and g (5:
1=1,2,-. | 14| SM
15[ 3
The program uses a modified Euler method: 16| RM
17| 2
Giry=y;+hf(xs, y:) 18
h . 19
Yiri=yi 5 (((xny:) + (@i, §iv1) ) 20
.. . X . 21
The definition of function f(x, ) is performed by storing into the %) fx.9)
program memory the information of key operation required for ii
determining f(x, y). gg
EXAM . 27| X
XAMPLES ¥y =y, y(0)=1 (Answer y=¢) 28| RM
2] 0
{Input> { Output > 0 =
31| F+ -
h =001 y (0.01) = 1.0100500 IR
%0="0 (true value 1.0100502) s
— _ 5] —
yo=1 y (0.02) =1.0202010 I
(true vatue 1.0202013) L
39| SKP
40| GTO
__OPERATION NOTES ‘ o
43| F— M~
I. (W [0] [O] 1. The definition of function :2 RjV[
2. [ f(x, y) is performed by :‘; 3
3. Input of h storing into the program 8] 2
9 +
4, ¢ memory the information 50| ’RM
5. Input of x, of key operation required g; i
6. for determining 33| R/S | Display of ¥i+1
54| sM
7. Input of y, f(x, ¥). DATA 55] 2
MEMORY 557 5u
8 [ Mo h 511 5
. 58 (0]
9. Display of y(x,+h) M| mn T
10. Mz| B(di+D) 2‘1] R3M
Display of ¥(x,+ 2h) Ms| working 62| o
. M. xi 63| F+ | M
64| 1
Ms b 65| RM
M 66| 3
67] F+ | m
M7 68 2
» M 69| GTO
0] 1
Mo 71 6
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PROGRAM NOTE "

CZ2-0911PG PROGRAM DEG RAD | DPS
LIBRARY Arbitrary 5

RM

PROGRAM | Base conversion PROGRAM

R/S Input of i pp--i1 or
= display of I

TITLE (Number in base b to number in base 10) | NO. A-12
' GTO

FORMULA

This program consists of two programs.

Sle|oe|alolulalw|n -] 5
|

1. To change the integer part of a number in base b to a number

in base 10.

—_—
—_

p—
L]

Lo =1Inin—1+++" igi1=inb" 1+ in-1 BY 24 ceeeee 4+ i2b+ i1

[
(")

—
™~

=b (- (b(b(inb+in-1)+ in-2)+ -+or )+ iz)+in

]
o

—
o

2. To change the fraction part of a number in base b to a number

jar

—
-]

in base 10.

p—
k=3

o
[~
]

Fio =fifg eeens fm=f1b7 + fab™? + oo + fmb™

0
Al
=

]
b
(=4

By combining these two programs, any number in base b can be

b2
d
+

b
F
=
S
v

converted to a number in base 10. {’"P“‘ of fmyef1 or

display of Fie

)
wn
i

&
2
o

b2
~J
b

EXAMPLES

[ae
o0
=

2
o

Lad
=

{Input> {Output>

td
—_

a
[ =]

10101¢2) 21.00000¢10)

Tad
t

"]
I~

0.10101 ¢2) 0.65625010)

Lok
(]

Lok
(=2

[
o}

ad
(==

(7]
=]

&

s
—_

OPERATION NOTES )

'S
[

.
w

£

Integer part Fraction part 1. Before the operation, store b

.
[

&

) [} [0] 1. [ 2] [0] into memory Mo.

L
~1

Input of in . Input of fm

£
o

=

. 54 . P8

wn
<

A
—

wh
N

2
3

. Input of in-1 | 4. Input of fm-1
5

Lh
(V3 )

Repeat steps . Repeat steps

Lh
a

3 and 4. 3 and 4. DATA

Lh
wh

MEMORY

o
(=28

After entry After entry

=

E=]

=3
o
~4

W
o0

of all data of all data

<
Ln
o

[=.]
(=]

6. [=] 6. ¢ M:

(=,
—

Display of L1 Display of Fio Ma

(=)
(3%}

=

-
-
ot

=3
N

=
o

o
h

=

o
[=a)
(=2}

(=5
~1

=
-

[#23
oo

4
=)
o

]
=

=
s
3
—




- STEP| PROGRAM NOTE
LIBRARY Arbitrary 0 1] sM
2] 3
PROGRAM |Base conversion PROGRAM 3] F
TITLE {Number in base 10 to number in base b)| NO. A-13 : E’;‘P
6 —
FORMULA Conversion from arbitrary decimal number N 7| EXP
8] 9
to b-ary number Nb (2=<b=<100) - Obtaining from lower integer o[ =
. L] - 2 - 10 SM
digit to upper by repeat calculation, then fraction number is 1| 1
. . . ) R F= |[™M
obtained from upper fraction digit to lower by repeat calculation. B3| 3
14| R/S | Input of base b
15| SM
6] 0
17| RM
8] 1
19 sMm
0| 2
2a| -
2| RM
23 0
24| ¥
25| EXP
%] 9
271 -
EXAMPLES 28| EXP
E
1. 455.625 (Decimal) to hexadecimal notation ;(1) S;
(input) (output) 2] 1
3 X
455.625 IC7.A W RN
2. 0.7525 degree (Decimal) to sexagecimal degree gg 2
(input) (output) 37] RM
o 38| 2
40 =
> 41| R/S | Display of integ
OPERATION NOTES |1.Example of base |4 &1o s
number input 431 1
1. & [0] [0] { hexadecimal—16 4“4, 7
9 sexagecimal—60 45| R/S
31 ¢ . mal . If the display becomes :g R&VI
- Input of positive decima succession of zero by repeat ® Fx |
number operation of step number 6, » 3
4. operator can advance next step {50 RM
i 51| 3
5. Input of base mumber (b) by pressing kcty', TN
. Result of each digit number
6. ; ) 53| EXP
. will be displayed 54| 9
Display of lowest integer by using 2 digit II\DRJEE:‘ORY o —
digit number. display region: 56 | EXP
. . . . 57
7. Obtain next integer digit example, Mo| bascd = 2
number in order by repetition hexadecimal M) working [56] F— [
: ki 60 3
of step no.b. display M. “]:;i:agl 61| R/S | Display of fraction part
8. 09 0~9 Ms3| Sumber 62| GTO
10 A 63 4
M
9. T B : 64| 6
Display of Ist fraction 12 C M 65
66
number 13 D Ms 67
. 10. Obtain next fraction number 14 E M- 68
. 69
by repetition of step no.9. 12 d M 70
Mo T

21
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(B) Statistics and probabilities
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CZ-0911PG PROGRAM DEG RAD | DPS |
LIBRARY Arbitrary 3

)
ha~]

NOTE

PROGRAM
TITLE

Arithmetic mean (Non distribution) PHO;:ZA_M B-1

Input of x;or [ or display of x

FORMULA

This program computes the arithmetic mean X for a

set of given data (%1,%z,---- s %n)

f:-—i—z Xi

i=1

where  x;: given data

n : number of given data

M+

M

S| onw | wte—o| 8

—
[

o]

]
L

GTO

—
I~

—
W

p—
(=]

R/S

—
~J]

RM

[
o2

p—
L=}

[ =)
(=]

b
—

]
b2

[
W

[
Y

[
¥

u.ogn »—E-I-o

[
o

EXAMPLES

{Input> {Qutput>
x1 = 9.140 x =9.165
Xy = 9.145
x3 = 9.165
Xy = 9185
X5 — 9,190

a3
~1

[
o0

(3]
L -]

[**]
L=

[¥¥]
—

=)
b2

(7]
L*Y]

[}
B

w
vh

Lt
=8

(¥% ]
~F

R
o0

1ad
o

8

OPERATION NOTES

1. [ (6] [O] 1. Every time data is input and
2. .34 .key is pressed, the number
3. Input of x; of data is displayed.

4. B2
5

. Repeat steps 3 and 4.

s

'S
o

'S
w

£

o
(¥,

&

L -
~k

.
o0

5
o

L
(=1

w
—

W
[ %]

(]
L

After entry of all data

DATA
6. MEMORY

Th
a

h
A

Lh
=%

7. B¢ Mol =

(%]
~X

Display of M, n

th
o0

L
=]

8. Repeat steps 1 through 7. M:

(=)
(=]

=)

[=)3
(]

(=
L)

L=
PN

[=2
i

(=
=

(=23
~1

(=23
o

=2
N2

-~
=

-1
—

25



CZ-0911PG PROGRAM DEG  RAD| DPS STER RROGAM NOTE
. 0| R/S {Input of b
LIBRARY Arbitrary 2 [ sm [ Psplayof
2 0
PROGRAM | Arithmetic mean PROGRAM 3| R/S |Input of 7,
TITLE (Frequency distribution) NO. B-2 [ sm
T
nput of fi or [
FORMULA | This program calculates arithmetic mean % for a 7] sM
8| 4
set of data which has frequency distribution. 9 F+ | o
0] 1
Class Value xl xz xs ------------------ xi --------- :; RXNI
ﬁ‘equency fl f2 f3 .................. fl ......... 13 3
4] —
B ) . 15| F+ §
z :Iﬁ_}: fixi (arithmetic mean) el 2 -
=t 17] RM
e 18] 0
where N —E.lf[ B F+ | M
—— P R I S 20/ 3
xi —..'1:1--|.-(l h(i=1.2. n) i M
x1 | initial class value 22| 3
h : class interval 33 GEO
f1 : frequency 25| 6
26| R/S
EXAMPLES o
- {Input> {Output> 2| =
h =05 f1=3 Z = 3.50 o.M
xi= 3 fz=6 ;i =0
GT.
fa=38 1|0
_ 350 0
fa=25 %
fs=2 37
_ 3%
fe=1 ®
40
OPERATION NOTES ‘ =
43
1. [ [©] [0] 1. BHat 7 step operates to :‘;’
2. obtain X after an input of f; [46
- 47
3. Input of h 43
4 %
51
5. Input of x1 =
6. 53
54
Display of x; DATA 55
MEMORY |
7. Input of f; or[s 5
Mo h 5
8. Repeat steps 6 and 7 to fn M.l If %
9. M:| Xfx 60
61
Display of x Ms| z1+nh [g
last input | 63
10. Repeat steps 3 through 9. Me| ot 64
Ms 65
Mo 66
67
M~ 68
) Ms 69
70
M, 71

26



CZ-0911PG PROGRAM
LIBRARY

DEG RAD | DPS
Arbitrary 2

STEP

PROGRAM

NOTE

=

SM

PROGRAM

TITLE Geometric mean

PROGRAM

no. | B-3

R/S

Input of x,

FX

M*

FORMULA

mean of n quantites {Xg)

The following formula is given to obtain geometric

F+

GO|~IfE|th| ||| —

w

GTO

=

]

R/S

SKP or R/S

L)

RM

=

L

Yx

s
(=]

RM

—
~1

—_
(=)

/X

—
b=

b
<>

[

ra
[S%]

(o)
("8

[\
N

[\
(]

[ae)
[=2%

EXAMPLES

{Input>
Xx1= 34
xz2=35.1
x3=102
xs= 10.8

{Qutput>
Xg = 6.61

v
~1

[
&0

e
O

Lt
(=)

[
—

L]
r

LS
(%]

tad
S

ad
wh

e
(=)

(¥ ]
~3

tad
o

)
=]

&

OPERATION

NOTES

1. i [o] [O]

2. B

3. lnput of x;
4. B¢

Xn
24

5.

6.
Display of ¥y

1. Number of input data be
obtained by pressing R¥ (1]

.
_

-y
[ &)

B
w

b3

s
n

da
[=2

-
~1

o
-3

o
=1

wn
<

L
—

W
[ %)

wn
[

DATA
MEMORY

")
B

Ln
L

Ln
(=)

Mo X

Lh
|

M1 n

Ln
oD

Th
A=

M:

L=
(=]

M3

(=,
—

o
3]

M.

[+
w

Ms

L=
£

[=\)
W

Ms

(=)
(=8

M+

(=2
-1

=]
oo

|\

[=]
=]

Ms

~1
(=2

=~}
—_

a7
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CZ2-0911PG PROGRAM DEG -  RAD | DPS oot
LIBRARY Arbitrary 6 1| Fr | ™
. 21
. . e 3 :
PR%?.EQM Mean, Variance, Standard Deviation mlﬁno”" B-4 [T —X
) 5 2
6 1
FORMULA ) _ T T T VT
This program calculates the mean X, the g1 3
variance 7 and the standard deviation ¢ 190 Ggo
1| o
n 2] R/S
T= 2 xi/n 13 RM
=l , 4] 1
_ 5] =+
r=2 (xi—x)/n T RM
17| 3
= 4/ i8 =
7 4 19| sM
0| 4
21 FVX] xt
2] X
23] RM
4| 3
5] —
26| RM
7| 2
EXAMPLES I
29| RM
{Input> {Qutput? ;(13 3
x1 =9.140 x = 9.165000 2] +%-
33| SM
xz = 9.145 7 = 0.000413 4| s
— 35| /X
%3 = 9165 o = 0.020322 X
x4 = 9.185 370 6
x5 = 9.190 38
39
40
R 41
OPERATION NOTES 2
' _ 43
1. [0l [0 1. Clear M1, M2, and M; "
2. before the operation. 46
47
3. Input of x; 48
49
4. = 50
5. Repeat steps 3 and 4. :;
6. After entry of all data 53
DATA e
MEMORY f5
7. B¢ Mo 57
. 58
P1sp1ay of ¢ Mi| L% [5
8. [ [4] M.| x=? g?
Display of Ms| n 62
9. [ [3] Mi X zi
Display of r Ms r 6
Ms o gg
Il M? 68
69
Ms 20
My 7i




CZ-0911PG PROGRAM DEG RAD | DPS
LIBRARY Arbitrary

STEP|

PROGRAM

MNOTE -

=}

R/S

Input of x1

SM

PROGRAM
TITLE

PROGRAM

Moving average (3-terms) NO

B-5

R/S

Input of x2

SM

FORMULA

This program calculates the moving average of

three terms for data xqi,2xz++ -+ Zn,

B

(x14+x2+23)/3
(X2+2x3+24)/3

1] =

131

2

.

Xi= (xi+xir1+2xi42)/3

R/8

Input of x3 or display of Z1

OLCo [~ Qv | Lh| ] | b ma

—
o

—_
—

—
]

—
(9]

—_
B

j—
wn

st
[~

—
~

21+t (E v (B [g

—
o

—
-

b
]

b
—

[
[ )

[t |1 1o £

8]
LPX]

b
&

v
(V]

(W8]
=2

EXAMPLES

{Input> {Output>

x1=34 x7:=239 3.400
x:=33 =xz=41 3.500
x3= 35 3.600
xe= 3.7 3.633
x5 = 3.6 3.700
x6 = 3.6 3.867

3
I

1

3
I

2

3
I

3

&

4

S

I

5

=

&

(o]
-1

[
oo

]
=3

()
=}

L

(¥ ]
[ S)

o
W

(F3 )
£

ad
wh

L%
on

[Pt
-

Tl
o2

b
k=

&

OPERATION NOTES )

1. il [o] [O]
Input of x:
5

Input of x»

'S
—

~
2

~
o

£

'S
th

&~
o~

~
2

'S
Go

.
o

Lh
(=]

L
—

h
b

wh
e

DATA
Input Of X3 MEMORY

w
&

wn
Lh

wn
[=)

® N o R W

Mo

Lh
o

Display of x1 M1

Xi

L
=]

L
=

9. Repeat steps 7 and 8. M:

Xit+1

=3
(=1

Display of xi S Ms

Xi+2

=)
—

[=.
[}

M:

=
w

Ms

(=
o+

[=a)
Lh

Ms

(=
(=28

M~

(=)
-~

L)
o0

Ms

2]
=]

My

-
(=)

-~
—_
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CZ-0911PG PROGRAM DEG  RAD | DPS e e
LIBRARY Arbitrary 2 [ Fe
2| sM
PROGRAM - - . PROGRAM 3] 1
rve fi - :
TITLE Logarithmic curve fit \o. | B-6 : Fr [
6 | F/X | x°
FORMULA -
ORMUL This program fits a logarithmic curve g F;“ M
y —=at+blnx 51 1
0] F+ | ™
for the set of data {{xi,%i),i=1.2.----- n} il 4
12| R/S Input of ¥
a :%(Zy,—bZanl) :i F5+ 5
- 5] X
16| RM
X Zyiﬁnxe—%ZaniZ?;i 17] 1
Z(ani)2 —Ln (Zﬂnxi)z ;g F6+_ M*
21| GTO
2] o
23 o
24| R/S
25| RM
6] 4
27| /X
EXAMPLES (Input) {Ontput) 28| SM
' 29| ¢
Xxi Yi a= —47.02 30 xX
31 RM
3 1.5 b= 41.39 2l 2
3] x
4 9.3 A
6 23.4 B
10 45.8 37] RM
8] 6
12 60.1 ¥ +
40[ (s
OPERATION NOTES \ e
8 x
1. [5] [0] [0] Clear Mi through Ms before :: R;d
] the ‘operation. 46 F/X | x*
47 —
3. Input of x;. 48| RM
TIE
4. 507 )
5. Input of y;. :; S:M
; s
7. Repeat steps 3 through 6. I[\)/IAE‘II\-I?ORY 55| RM
6 2
8. After completion of all Mo 51] —
58] RM
data entry Mi| Loxi [so] 3
x |60] =
Me| Z0o% Lo
9, Mz |2 (0nx)E |62 4
63| =
10. [3¢ M. n 64| 15—
, Ms| Xy [65] sM
Display of a. YA Display a
11. M~ b g;
1~ Display of b. Ms| a 6
70
| Ms lT 71

30




CZ-0911PG PROGRAM DEG RAD | DPS ot
' LIBRARY Arbitrary 5 1| Fe | &
3 F+ M
PROGRAM . . PROGRAM 3 o
TITLE Exponential curve fit. NO. B-7 : s;ﬁ
FORMULA 6| R/S Input of x
This program calculates coefficients a and b for a ; F1+ M"
exponential curve 190 st M
y =ae” HF/xX| x
. 12| F+ M
13
Ei8agi— (Z2)(ZLays) T
b = 1 ) 15| 3
Zxit——(Xx;) 16| F+ M
n 17| 4
. . 18] 1
a =exp [Z.Eunyl —b Enxlj 19 F+ M
2| s
where (x;, yi) is set of data (i=1,2, ,n) ;; G'(l)'o
(Cny=Lna+bx) 23] 0
. 24| R/S
25| RM
2] 1
277 X
EXAMPLES 53T RM
9] 0
| =
< Input> < Outpnt> 31| rRM
Rn| s
(1, 41) = (L1) a = 0.50000 e —
(%2, 92)=(2.2) b=0.69315 3‘5‘ ij
6| =
37| (s
38| RM
I
W r/X| x
N a| =
OPERATION NOTES 42| RM
4375
44 —
1. [ [0] [0] (D Clear M, through My Y
2. before the operation. :g 2]
5
3. Input of y; @b and a will be stored into [48| =
49| sMm
4. M; and M, respectively. 50| 6
51| x
5. Input of x; 52| RM
6 53] 1
" DATA Sl B
7. Repeat steps 3 through 6. MEMORY zé R(I)VI
After completion of all data Mol Ty ;g R+M
entry. Mil Xx [59] s
8. Mz Xa? 2(1} +j_
9, M3 | working 62 &
2y |63 M
10. M+ zgl Y 64| 7 Display of a
. Ms 65
Display of a. Mo b 66
67
M- a 68
69
M 70
M, 71

31



CZ-0911PG PROGRAM
LIBRARY

DEG RAD | DPS
Arbitrary 2

STEP

NOTE

{lnput of x or display |
of upper limit

PROGRAM
TITLE

PROGRAM
NO.

Estimation of population mean
(95% confidence interval)

lonput of §

FORMULA

Population

Sample

mumber of
sample n

mean

m standard/deviation S

- —
estimation

T —=m=23x —|—-2i

28
/=

| ——

lower limit

v/ n

upper limit

Input of n

R/S

Display of lower Limit

GTO

EXAMPLES

Estimate the mean height of schoolboys of N town

{Input> {Output>

number of sample 157.20 = m = 159.80

n=100
standard deviation
S =6.5cm

mean ¥ = 158.5cm

OPERATION

NOTES

1. B0 [0l [

.

. input of %
. B8

Input of S

| | s ||t | ol wafus | w | ho e b | R | 12| 10 [ 1 [ f i | i [ [ o | | i ot et f e | e
'E8\0ob--.lG\LI\-h-bJN»—-OOOO-JG\M-&MN—-O\DOG'-IO\LAJLL&N—Q\DW""QUAWN—O

&

P
LVE)

£

.
L

&

5

iy
oo

&

Wh
<

wn
—

Ln
ba

Ln
L)

DATA

. Input of n MEMORY

RS T~ N R N VU .

¥
B

A
A

wn
o

Mo | Upper limit

Ln
-~

Display of lower limit M

w
[=-]

Ln
w0

9, M:

=23
=

=]
—

Dispay of upper limit Ms

(=)
[3%]

M

n
o

10. Repeat steps 3 through 9

Ms

=3
B

=]
Lh

Ms

(=]
(=)

[=,3
~1

M

o
@0

My

[=2)
o

-~
=]

Mo

-]
—
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CZ-0911PG PROGRAM DEG  RAD| DPS O L
LIBRARY Arbitrary 2 [ =
2 R/S Input of n
PROGRAM | Test of defect rate of | o o [315M
TITLE population NO. | = g 0
6| SM
FORMULA The defect rate at the conventional process was 7 1
Po. When the new equipment was introduced to the g R7S o F
process, number r out of number n were found defects. ol = e
This program tests the defect rate of population. 11| SM
When p< 0.5and r=np > 3, approximation. method :i ?
to the normal distribution is used. 7R
defect rate of sample where 15| RM
p =L Po © defect rate of :3 >1<
n population 181 RM
. PPy : b f 1 9] 1
Statistics Uy =—w——— - umber Ol sampie :
vP(1—P)/n > number of defects g? ~
Us : statistics 23 0
23| =
4| /X
5] 1/X
26 X
27| RM
EXAMPLES 2| 2
9] =
<Input> {Output> g? GOTO
r ;50 P =0.25 §§ 0
n I 200 Us= 1.63 2‘54
Po 1 0.20 36
37
38
9
40
OPERATION NOTES : >
43
1. 61 [0][0] j;‘
2. 46
47
3. Input of r 48
49
4. 50
5. Input of n g;
6. 53
: DATA A
Displ fP
splay © MEMORY [
7. Input of Py Mo 1 57
8. Mi P
Display of Uy Mz| P—Po 2?
" 9. Repeat steps 3 through 8. M 62
M. 63
64
Ms 65
Mo 66
67
M7+ 68
~ M 69
70
Me 71
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CZ-0911PG PROGRAM DEG RAD | DPS
LIBRARY Arbitrary

FROGRAM

NOTE

{Input of n or display
of lower limit ]

PROGRAM . . PROGRAM
TITLE Interval estimation NO.

B-10

Input of P

FORMULA

The case of 95% confidence coefficient.

m=np, 5 =vnpg, q=1—p
where p; probability
m ; mean value of binomial distribution
o ; standard deviation
Using binomial distribution
m-—20 £r<m+2¢
np—2v' npg< r< np+ 2v npq

SM

Display of upper limit

EXAMPLES

<Inpi1t> {Outputy
n =100 upper limit = 74.54
P=10.65 lower limit = 55.46

NX...E’JW§||H§+o§;‘”.ux_§xc,§|_.—

w
|

=] | a¥
oo A
o I

OPERATION NOTES

—

. [l [0] (9]
. Input of n
. Input of P

> oA W P

bt wu| wwwww|w|wlw|e| e wlo]e] e sl == =l o == == —_ 1
o S| A|d GRS S|SS|S|e|AIR[R|RIGNmS|o|o ala|un|®|Ge|=|o|e || wajwir o%

F-
2]

-
]

S

-
w

&

o+
~1

s
oo

&

LA
(=]

Lh
—

wh
[ =)

h
fad

Display of upper limit

DATA
MEMORY

wy
Fes

Ly
L

wn
o

7. B

Mo | Por 24/ npg

L
~1

Display of lower limit M,

np

Ln
e ]

L
p'=]

8. Repeat steps 3 through 7. . M:

[=a3
=

M

=N

=)
(3% )

M.

o
o

Ms

on
-

2]
Lh

Ms

(=]
(=)

M-+

o
-~

o
(=]

Ms

=23
=]

Ms

~1
=]

~1
—




CZ-0911PG PROGRAM DEG RAD | DPS e Roaw] _ Nor®
LIBRARY Arbitrary 2 i 2 | .
2|F/X | x®
PROGRAM . . . . PROGRA 3| F+ -
Covariance and correlation coefficient ! B-11i{2 4 &
TITLE NC.
5] VX
6| X%Y
FORMULA -
For a set of given data points { (x:,%:i), i=1,2,----- nl, g F1+ M
the covariance and the correlation coefficient are defined as follows. 9 I;JF X:
10 M
. 1 | _ . THE
Covariance Szy = nTl—(szy; — g lxi LYi) 2] /X
13] =
. . 4] F+ .
Correlation coefficient r = gx; (¥-l=sr<1) 15 F0 5
z Dy
16| 1
where S: and Sy are standard deviations :; F;r M
2 __ NZ 19| R/S
sz/zx‘ . (‘i:x‘)/n 20| GTO
- 2] o
2] 0
Sy :/ 24y —(2XZ¥i)%n 23| R/S
. n-—1| T2a] =
25| (5
26| R/S
EXAMPLES /X L X
29| RM
{Input> {Qutput> 30| s
31| =
xi Yi Szy = 1,70 | =
! 4 6 0.26 gi 1513/1
I —
21 5 9 ) 5] 3
3 1 4 6] —
4] 7 | 3 —_—
5 2 2 | /X
40| GTO
OPERATION NOTES ’ 2 i
43| R/S
1. B [0} [0] 1. Clear all memories, before 44| RM
2. Input of x; . 451 0
3. the operation. :? {“
5
4. Input of y: 48| RM
5. B¢ 49 I
6. Repeat steps 2 through 5 50 X
7. [ (or i [Z][a]) 511 RM
521 2
g. (31 53] -+
. 78 54| RM
10. B 1] DATA ST s
1. & MEMORY 57—
Display of 8=z Mo| Zxiy: |57 [+
13. E] Mif Zxi zg R;V[
14. [ M=z Zya 6i =
15. 2 Ms| Zxi® [&2] |
16. (2 v T L
17. G - y 41 R/S
18. [4] [&] i~ 2(53 RTM
19_ % MG Sx 67 6
Display of Sxy : M7| Sy 68| -
20. B M 69| RM
Display of r ' 0) 7
Mo 71 =

35
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CZ-0911PG PROGRAM DEG RAD | DPS ST PO NOTE
LIBRARY Arbitrary 0 [ sM
2 3
PROGRAM ) ] .. n PROGRAM 3| sM
TITLE Binominal coefficient (r ) no. | B-12 [+] s
) 5| R/S Input of 1
6| SM
FORMULA 71T o
8| R/S Input of n
9| sM
(n) —Cr— aPr  n(n—1).-coeeeee (n—r+1) 107 1
r )T T T (e —=1) e 2% 1 ) -
12| RM
\ 13| 0
n. 14 +
{(n—r)!r! 15 1
16| =
17| SM
15| 9
19| RM
20 1
20| Fx M*
2| 3
1B —
4| 1
5| =
261 SM
277 1
EXAMPLES 28| —
29| RM
| 9
{Input> {Output > 31| =
32| SKIP
r=2 5C2= 10 33| GTO
. 4 1
n=35 5| 9
36| RM
37 4
38| SM
/| 5
40| RM
.\ 41| 3
OPERATION NOTES 2 sM
43| 4
44| 2
1. [ [0] [0] 45| sM
_ 46| 9
2. [ 47| rRM
48| 0
3. Input of r Ry
4, 500 1
SIp 1
5. Input of n 52| SM
_ 53] 3
6. [ DATA 54 F— | M
: 55 &
Display of nCr MEMORY T RM
Mo r 37 6
S8 SKIP
Mi| ni,ri  [39] GTO
M2 60| 1
6l | 9
Msa| oPr, ! (62| BRM
Ma| nPr, 1! 63 4
64| F~ | O°
Ms|aPr,nCr |65 5
Mse foag 66| RM
67| 5
M7~ 68
Ms 2(9)
Ms|n—1r+1,2[7]




CZ-0911PG PROGRAM DEG

RAD

LIBRARY Arbitrary

DPS

STEP

PROGRAM

NOTE

(=4

sM

PROGRAM

TITLE Permutation (nP:)

PROGRAM

no. | B-13

R/S

Input of r

FORMULA

Permutation

!
nPr:———n'r—-: n(n—1)---- (n—r1+1)

where

n,r are integers and 0<=r=n

R/S

Input of n

[N RE- ARV R I g PR § o R

N

—
o

—_—
—

—
[ ¥ ]

—
tad

=

—_
th

—
(=1

—
~%

[= -]

—
A =]

M*

[
(=4

[\
—

[
b2

(28]
("]

[
a

(=]
Lh

[ ]
=2

EXAMPLES

{Input; {Output>
=2 nPr = 20.00

n=2>5

(3=
-~

[\ )
oo

el =21 [=]1]=[%

(3% )
N

tad
(=]

SKIP

tad
—

GTO

(]
(2%}

(3 )
W

[
r

RM

L
[

(3
(=}

[
]

(¥1)
o

S
R4

B
[

OPERATION NOTES

1. [ [o] [O)

- >4

. Input of r
. 12¢

. Input of n

[ B LS T

R/S:
Display of nPr

]

&

=~
w

£

s
L

o
=

&~
pa]

s
o0

I
=)

w
=]

Wy
—

“n
[3*]

wn
L

DATA
MEMORY

A
=

v
h

(73
=28

Mo T

h
|

Mi} n—i

h
=]

h
o

M:

[=.3
=]

Mz| aPr

=)
—

o
]

M.

=2
W

Ms

a
&

(=23
e

Ms

o
N

M7

E=3)
-1

o
=]

Ms

o
o

Mo n—r+i1

~I
=]

-1
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CZ-0911PG PROGRAM DEG RAD | DPS
LIBRARY Arbitrary 2

STEP|

PROGRAM

NOTE

R/S

Input of x;

PROGRAM

] . PROGRAM
TITLE Chi-square evaluation

no. | B-14

R/S

Input of m;

FORMULA | 1y: program calculates the value of the

x* statistic for the goodness of fit test by the equation.

p i L ELLLLY SRR Lt Sl A PP
mi m e m

where x;: observed frequency
m;: expected frequency
The x? statistics measures the closeness of the agreement between

the observed frequencies and expected frequencies.

o6 | ~J| | fa| B =D

L =]

[
<

—
—_—

(=]

XI

W

S

—
i

[+

-1

M+

w

—_
=]

GTO

)
(=

ba
-

(o8]
b2

R/S

[ ]
pr

RM

[}
E

Display of x*

[
wn

g
o

EXAMPLES

{Input> {Output>
x; = 115 x*=4.50
x: = 85
mi = 100
mz—= 100

N.
-]

[
=]

[ d
o

i
=

(]
—

(=]
[3%]

W
Lt

[
B

Ll
vl

(")
L=

(¥
~J

(¥Y)
(-]

Lad
o

o+
(=]

OPERATION NOTES

—

il (O] [9] 1. Clear M. before the
% opération.

Input of x;
Pe

Input of m;

-
—

&

F-N
[

£

&

&

-9
-1

B
o0

&

W
<

L
—

w
[ =]

Ln
(%)

b3

-~ N L e W N2

DATA
Repeat steps 3 through 6. MEMORY

w
B

Lh
La

uh
[=2%

After entry of all data. Ve o

wh
-4

8. N e

wh
o

h
=]

9. | Mo » el

(=3
=

10. [B¢ M

=)
—

o
™~

M4

=2
W

Display of x*
Ms

=2
+

(=29
L

Ms

o
(=2

L=2]
]

M+

(=2}
oo

Ms

(=23
\=3

Mo

~3
=

-1




CZ-0911PG PROGRAM DEG RAD | DPS TeR] oG NOTE
LIBRARY Arbitrary 4 [
21 SM
PROGRAM . . . PROGRAM 3 2
TITLE Normal distribution No. | B-15 RS oy
. 6| 0
FORMULA The density function for a standard normal TIF/X [ X*
81 &
distribution 1is 9] 2
{ ) 10| +5%—
f(x)= e 2 1, =
/ 12 e*
2z 13| sm
The upper tail area is 4] 1
15| RM
1 it 16 2
Qix)= e 3dt f( x) 17 F+ | M
y 2r f-" p 18] 0
19| ”RM
where 0=x=3 ' 200 0
Qlx) ié Fﬁ X
23 2
24| +%-
0 =x T =
26 er
EXAMPLES . Bl M
29 —
30| RM
{Input> < Output 31 1
P utput> 32 X5Y
x =20 Q(2)= 0.0228 g: SIM
3B =
6| 2
37| =
¥ F+ M*
39 3
40| 3
R | —
OPERATION J NOTES a -
FEY )
44 —
1. [t [O] [O] Clear M: before the 45| SKP
2. operation. :g GTO
3. Input of x :g ?5r
4. B 0| x
51| 2
Display of Q (x) 52] =
530 VX
54| =+
DATA 5T R
MEMORY 5.
Mo xXi L
— 58| RM
M:| g3 501 2
M:| A 60| =
——1{61] I/X
Ms\ye 7 [62] +
M. 63| 9
64| 7
Ms 65| 6
M 66| 1
67 | EXP
M1 681 7
MB 69 +=_
70 =
Ms 71

39
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CZ-0911PG PROGRAM DEG RAD | DPS STEP PROGRAM NOTE
. 0 R/S Input of Q or display of x
LIBRARY Arbitrary 2 1| F/X | x°
- 2 1/X
PROGRAM . PROGRAM 3| Fe* L,
n r -
TITLE Inverse normal integral no. | B-16 : g
6| 6
FORMULA _r 7| SM
2
w g where 8 8
Q:f / dt( =(0 gos) 9 | E/X [ x*
in Q=(0<Q=05) 0] sM
: n| 7
The approximate ST T
( Value of x on above formula 13] 8
0| is calculated as follow. }: R;ﬂ
Co+ Cit+ Ce 6] —
— 17
X == Trarar+ae Q@ 71 Ls
- 9] o
now| e(@Q)|<4.5x10™ Ty
Co=2.515517 d1=1.432788 21| (s
22| RM
= Ln# C1=0.802853 d»=0.189269 28
C2=0.010328 ds =0.001308 24 X
25| RM
26| 6
27 5)
EXAMPLES I
29| (s
30| RM
{Input> {Output> T
Q =0.0013499 X =300 2] X
3| RM
34| 7
35 s5)
6| -
37| (s
38 1
3/ +
s 0| (s
41| rM
OPERATION NOTES 2| 3
3| x
1. {1 [0] [©] Before operation, store :: R6M
2. Co~ C2, di~ds into Mo~ Ms :g f
3. Input of Q respectively. 48| (s
49| RM
4, 50| 4
511 %
Display of X 2 R’RM
5. Repeat steps 3 through 4 :i Zj
DATA AR
MEMORY 551+
Mo Czo.?lssn :; RSM
C1=
Mi| Ggo2s3 {59 X
M: Ccf.aoszs Z? RM
di= 8
Ma| “1432788 [62] 5)
da= 63 5]
M dO._189269 ] s)
Ms 8301303 65 = Calculation of x
67| 0
M+ t 681 0
MS t3 69
70
Ms 71




CZ-0911PG PROGRAM
LIBRARY

Arbitrary

DEG RAD DPS

STEP,

PROGRAM

NOTE

R/S

Input of us or display of u:

PROGRAM
TITLE

Random number generator

PROGRAM
NO.

B-17

FORMULA

This program calculates uniformly. distributed

pseudo random numbers w: in the range 0= w = 1.

ui = Fractional part of (m+ wi-1)°

The user has to specify the starting value ue such that

0=uw=x1l.

EXAMPLES

{Input>
uo : 0.1200

{Qutput>
u; = 0.1039

uz = 0.0677
us = 0.4677

OPERATION

1.
2.
3.
4,

[0l [9)
Input of ue
54

Display of u:

. Repeat step 4.

NOTES

Uy, Uz, Uz--=+-»

in order.

numbers, repeat the

operation 3 through 5.

1. Each operation of 4 displays

2. To generate new random

| G| Ll | el | Ll [ | L | e [ ] G () e e e e Ty Ry [Py N (P
b=t F 3 A R R S E R B R b S S R SR N NN R R R R B R =

S

F oS
(V8]

b S

.
tn

&

N
-~

s
o

s
NG

L
(=3

wn
—_

L
[

wh
(%]

ME

DATA

MORY

v
s

v
wn

wh
L=

Mo

(r+ui)

W
-~

M.

“n
o0

n
=]

M:

)
o

Ms

o
—

(=)
[3%)

M

(=
s

Ms

-3
A

on
i

Ms

&
[=a)

M7

=2
~]

(=23
o

Ms

[=2)
o

Mo

=1
(=1

-1
-

a1
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(C) Surveying
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CZ-0911PG PROGRAM DEG  RAD| DPS 2o L=l -
LIBRARY @) 3 [1[sM
2 0
PROGRAM o) PROGRAM 3| R/S | Input of 2
en tr rs - =
TITLE pen traverse no. | €-1 : srl.a
6| R/S Input of yo
FORMULA This program calculates the coordination 7] sSM
. . . . 8 2
(x,y.) at pomtll from vectorial aI'lgles'and distance. ST R/S | Taput of f, or dpiay of 17
a, vectorial angle for surveying line B—A ol +
a1 vectorial angle for surveying line A—Q) 11| RM
Y1 =au+ 61_180° ii E
ai vectorial angle for surveying line (i—1)—i & 1
o =a-1+ §i—180° }2 g
(when @i <0 ) Tl =
oi=qi-11+ #i+ 180"/ [18]| SKP
19| GTO
The coordination at point i is obtained by using g? ?
the coordination at point (i— 1) 2] +
xi=xi—1+di cos «i gi g
yi=yi—1+di sin ai 5] 0
6] =
2
EXAMPLES 2; Stl)w
U <InPUt> . <Output> 29 R/S [nput of d; or display of @,
ao = 81°27 00 f2=172°40" 40" a1 = 351.936° 30| SM
= 81.4500° = 172.6778 =351°56' 10" 31 3
10 = 30.000 dz = 6.970 %1 = 39.146 2L X
33| RM
%o = 20.000 y1=18.704 S
f1=90"29' 10" a2 = 172.678 35| COS
— o ] o A g 6] =
:90.4861 = 172°40" 40 7 Fr | W
di1 =9.237 x2 = 45.866 B/ 1
yz = 16.855 3¥| RM
40 1
S ispla L
OPERATION NOTES | e D o
43 0
1. [l {0] [6} 1. The operation 14 is for the :‘; SLN
2 next operation to get the 26| RM
3. Input of ¢, L . 47 3
coordination by using 48| +
4. B¢ : 4
4 previously obtained data. 53 RZM
5. Input of xo 51 =
2. Start from step I, to =
6. 52| GTO
calculate different 53] ©
7. Input of yo 54 7
operation. DATA 55
9. Input of ¢ 3. All angular Mol @o.ci 157
. . 58
10. intputs are in the Mil %n 7 |55
Display of ai form degrees. M:z| Yo, i 2(1)
11. Input of d; M3 di 62
12. M s
Display of xi M: 6
13, Ms &
) Display of i M- gg
; ‘ M
14. Repeat steps 8 through 13 2 70
Mo 71

45



46

' STEH| PROGRAM NOTE
CZ-0911PG PROGRAM DEG  RAD| DPS e
LIBRARY O 4 [T+
2 R/S Input of a;
PROGRAM PRDGRAM 3] =
TITLE Closed traverse no. | ©-2 1 1
FORMULA This program calculates the vectorial angle J3; at g ?__
point i. The angle is measured clockwise. 5 SKp
3 & =381 +ai— 1807 9 | GTO
10 1
11 7
1z +
13 3
15 14| 6
15 0
&1 ; vectorial angle for surveying line 1~ 2 16 =
&2 ; vectorial angle for surveying line 2~ 3 17| GTO
2= 681+ a2— 180° ig ?
&8s ; vectorial angle for surveying line 3—4 20| R/S Display of 3;
S2a= 82+ a;— 180° 21| C
4 ; vectorial angle for surveying line 4~ 5 2| GTO
J1= 83+ as — 180° 23] ©
When &, + ¢ni1 1s under 180° in each formula, add 180° to each ;: 0
formula. 6
127
EXAMPLES 28
‘ <{Input {Output> ig
3
5 81°27700" 81.45° 523519361 351°56' 10" |
az  90°29° 10" 90.4861° &3 344.6139 3447 36' 50" ;‘5‘
as 172°40° 40" 172.6778° §4262.2695 262°16° 10" 36
@ 97°39'20" 97.6556° 551918528 191°51'10" 3
as 109°35°00" 109.5833° 39
40
\ 41
OPERATION NOTES 47
43
1. [©] [0] 1. All angular inputs and 44
45
2. outputs are in the form 6
47
3. Input of & degrees. 2
4, 2. Datain the form D.M.S must :g
5. Input of ai be converted to the degrees 5;
5
6. with the 53
54
Displ f & different program DATA 55
tsplay of o MEMORY o
7. Repeat steps 4 and 5 Mo =
' 58
M1 59
60
M: <1
Ms 62
M 63
64
| Ms 65
66
Me &
M, 68
Ms 69
70
Mo 71




CZ-0911PG PROGRAM DEG RAD | DPS T o NOTE
LIBRARY Arbitrary 2 IOl c
21 sMm
PROGRAM PROGRAM 3] 0
TITLE Area of polygon NO. C-3 : 521
. 6| R/S Input of %,
FORMULA | s program calculates the area S of polygon which 7] SM
8] 1
vertexes are given as a set of coordinate {(xi, yi),i=1, 2++---- n} 9| R/S | Input of 4,
10 sM
n 11 2
ZS:I jl::.l(.Z1—xi)(yi+1_yi—l) I 12 SM
13] 5
14| R/S Input of x;
(x1, 1) (x5, Ys) 15| GTO
16 2
7] 2
(22, Y2) 18] R/S
(%1, Y4) 19] GTO
I
(%3, ¥s3) 2 3
2| ¥%-
231 +
where Yn+1=41, Yo=9yn 24| RM
250 1
%] =
27| sM
EXAMPLES K
<Input> <Output> D] RM
(x1,91)=(0,0) § =13.50 3] R/S | Taput of v
32 sM
(x2,y2)=1(3,0) 3] 6
34| —
(x3,y3)=1(4,3) 35 RM
36 3
(xa,y4)=(2,5) 7] X
38
(xs,45)=1(0,2) - Ri“
40 =
. 41| F+ M
OPERATION NOTES 2| o
43| RM
4 5
;' o1 ] 45| sM
. (=3 46 3
3. Input of ;1 47] RM
4, 8 7
3. Input of yr :(9} SM
6. 51 RTVI
7. Input of x2 2] ¢
8. 53| GgTO
9. Input of g DATA 2‘; ;
10. MEMORY |5 RM
Il. Input of x3 Mo a"::.( ) :; 0
12. M prgy Sl
13. Input of g3 . P
14, M: " _T&1| ske
15. Repeat steps I1 through 14 Ma| ¥l e yw =
after completion of data entry Me| $1—2i2 gi é ;(—)
17. Mol x2 |66] ©
18. 67
x,—%i
19, Mo 28 fs8
Display of S Ms 70
Mo 71

a7
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CZ-0911PG PROGRAM

LIBRARY

DEG

@)

RAD

DPS

STEP,

NOTE

L]

Input of R or display of M,

PROGRAM
TITLE

Simple curve setting by

middle ordinates

PROGRAM
NO.

FORMULA

M1=R(1—cos—;—)_'—?—

where

Ma=R {1 —cos I

LX)

Ci
S8R
2

CR(1—cos Iy
M: =R (1 cos4)_,8R

2ﬂ)

Ci=AB C:=AS
M; :middle ordinate of chord AB
M: :middle ordinate of chord AS
Mj : middle ordinate of chord ASq
I:intersection angle between two angles

R :Radius of a circle

Input of T

GO | ~I|en ||| G D —

o

—
(=1

—_—
p—

Input of n

—_—
(o=}

s
(e

—
S

COS

—
wn

&

—
e |

GTO

—
]

N

o]
(=]

(=]
—

[ o]
[ ¥}

[ ]
T

(=]
£

[
Lh

b
=33

EXAMPLES

{Input>
R =400m

I =113.33°(113°20")

n=1-—6

<Qutput>

M: = 180.196m
Mz =47.919m
M; == 12.169m
M, = 3.053m
Ms =0.764m
Ms =0.191m

)
-~

[
Q0

o]
L=

Lt
(=]

L)
—_

hr
i

Lid
W

w
Ny

w
Lh

[#%)
(=%

w
arr}

L¥%)
o0

Lad
NS

3

OPERATION

—

f&10 (] [0]
i

2

oo = o e R

._.
=

Input of R

Input of I

Input of n

Display of Mn
. Repeat steps 3 through 9.

NOTES

form of degree.

O Angular input 1 is in the

'S
_

.
o

.
L

B

s
vy

N
o

o+
~1

oo
oo

.
N

LA
(=]

Lh

Lh
2]

wn
L¥+)

DATA
MEMORY

L
iy

n
Lh

tn
(=3

Mo

th
e |

th
oo

M:

Lh
pr=]

M:

=]
[=)

=33
—

Ms

[=23
[

M.

=2
L]

Ms

f=a
o+

(=0
L

Ms

(=N
(=

(=23
~J

M7~

o
o0

Ms

=]
=]

-~
<

Mo

o |
—




CZ-0911PG PROGRAM

DEG RAD | DPS STEP| FROGRAM NCTE
0| R/S |Input of L or display of §
LIBRARY O 2 O =
2 2
PROGRAM | Calculation of the excluded length | procram c 3| =
TITLE and area by corner cutting no. | &9 ‘5‘ Sg‘
6| R/S |Input of &
FORMULA This program calculates the excluded length 7]+
. . 8 2
and area by corner cutting with a corner 9 =
cutting length and an excluded angle. i? Siﬂ
L g 12| SIN
g =5 X COseC »- 3] 1/X
4] x
L 7 15| RM
S =(7)2><c0t~2— AN
17] FX_ M~
where L : an excluded length 18] 0
@ : an excluded angle ;3 RTS Display of T
¢ : an excluded length by corner cutting gé R(l)“
S : an excluded area by corner cutting 23] =+
24| RM
5] 1
26| TAN
7] =
EXAMPLES 28] GTO
29 0
{Input> {Output> g(l) 0
L = 100m £ =193.19 (m) 32
33
g =30° S =9330.13 (m?) 3
35
36
37
38
39
40
. 41
OPERATION NOTES 2
43
44
1. i (0] (] a5
46
2. Input of L 47
3. 48
, 49
4. Input of 4 50
s
5. 52
53
Display of £
DATA %
6. MEMORY |z
Display of § Mo L (%) 57
58
M1 % 59
M: g(l)
M3 62
M., 63
64
Ms 65
Ms 22
X M- 68
) Mo 69
70
Ms 71

49
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CZ-0911PG PROGRAM DEG  RAD| DPS R
put of L
LIBRARY O 4 [i =
- 2 (s
Calculation of the corner 3 3
PR.?I(.EI.EQM cutting of the chord and circle PROGRAM C-6 [ %
(inside the circle) NO. 5 R/S Thput of R
6
FORMULA . 7 S;VJI
L ; corner cutting length 5T 0
0 ; an excluded length by corner cutting 190 [—
5
R ; Radius of a circle [1| R/S | Tnput of ¢
2] =
¢ ; intersection angle between a tangent and a chord [3| 2
. i4 )
£ = 2R sin a 15 SSD/I
6] 1
tz:mg + \/tan‘!i— Msec 2. 17| COS
P 2 2 2 —
=2 sin 18
2 9] +5%-
L 20| +
o 21| RM
where M R T
23| TAN
24| SM
5| 2
6| F/X | x°
n| =
EXAMPLES B JX
287 SM
{Input> {Qutput> 0] 3
3
R =650 (m) 1= 108.9739° 2] RM
B[ 2
L =10 (m) 0:=1229.3665 (m) 4 =
$ =78.5° g2=0.3496" R
— 37| FSIN | sIN?
£:=79322 (m) = 3
39 =
40| R/S Display of 8 or &2
R 41| SIN
OPERATION NOTES 2] x
43| RM
1. (@] [ wl
2. |3 46| R/S Display of £1 or 02
47] RM
3. Input of L w3
4. e
5. Input of R ?1) G'go
6. 2] 1
7. Input of ¢ :‘3 (I;"i%
5 MEMORY |22
Display of &1 gg 0
9, Mo 2R =
Display of £ Mi| #72 [
10 Ma| wf i
. I8 = = 61
Display of g2 M3 | Vs g Mo g g
1. B M 5
Display of 02 M 22
12. M 67
13. [Z My d
14. Repeat steps 3 through 13 Me 70
‘ M 71




CZ-0911PG PROGRAM
LIBRARY

DEG RAD | DPS

O 4

STEP

NOTE"

Input of @” or display of H

PROGRAM
TITLE

Stadia survey

PROGRAM

NO. C-7

Input of &

FORMULA

This program calculates the horizontal distance and

vertical distance between survey station and observed

point.
The length of leveling rod (rod intercept) is measured in between

stadia hairs and vertical angle.

Stadia constant is given as follows.

K = 100
C=0

horizontal distance D = KS cos’a+ C cosa= 1008 cos’a

vertical distance

Provided

H=KScosa-sinag+ C sina
= 1008 cos a-sin a.

“a = vertical angle

S = rod intercept

Input of 8§

Display of D

EXAMPLES

{Input)
o = 41°26¢
S = 8.642

{Output )
D = 485.7576
H = 428.7555

Fo i R T NIRRTV EICR RIS F PV FUS R R PSR RIS Y R [[FFE NI FNSY N S R NGY ) (PR PPV RURPY [P R R Y U S -

OPERATION

0 ~1 N L B W b

10.

. {0 (0] [0]

- 24

. Input of ¢°
.

. Input of &’
.

. Input of S
.

Display of D

- 4

Display of H

Repeat steps 3 through 9.

NOTES )

1. Input angles are in the
form of degrees and

minutes.

4
[ =]

o
[FE]

£

e
Lh

'S
o

o+
~J

Y
(=]

B
L=

h
o

th

L
(3]

Lh
(91

DATA
MEMORY

Ch
=N

h
h

h
(=

Mo a

w
puf}

Mi1! 1008 cos &

L
@0

wn
=]

M:

=)
=]

M3

=)
—

o
[3*]

M

o]
(%]

Ms

=
N

(=23
wn

Ms

(=3
(=

M7

o
put}

o
=]

M3

=]
=]

Mo

-~
[=-3

-~
—
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CZ-0911PG PROGRAM
LIBRARY

DEG

O

RAD | DPS

STEP|

PROGRAM

NOTE

f=1

R/S

Input of e or display of -

PROGRAM
TITLE

Reduction to center
(Eccentric observed point)

PROGRAM
NO.

R/S

Input of £

R/S

Input of @

SIN

FORMULA

{Observed point)

Survey
station

D
{Other observed point)

sinr _ sin @
e L

..a,€ .
r = sin Esm?”

: eccentric distance
(from O to O7)
: eccentric angle

measured from center

: distance between
survey station and
observed point.

CO=CO’

00 [~ O | | k[ DD

F SIN

SIN”?

GTO

EXAMPLES

{Input>

e = 0.10 (m)
£ = 2000(m)
®=150°

{Qutput>
r = 0.00143°

OPERATION

NOTES :

[ [ (6]

. B

. Input of e
. ¢

. Input of ¢
H

Input of ¢

B¢
Display of r
9. Repeat steps 3 through 8.

DATA
MEMORY

Mo

M

M:

M3

M

Ms

Ms

M7+

M.

Mo
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CZ-0911PG PROGRAM
LIBRARY

DEG RAD
Arbitrary

DPS

STEP

PROGRAM

NOTE

(=

SM

PROGRAM

TITLE C, R Circuit

PROGRAM

NO. D-1

R/S

/X

{ input of R or C,

display of R or Cy,

F+

M-

FORMULA

@ For parallel resistors
Total Resistance

Ro = I

1 1
R1+R2+

oooooo

® For series capacitors
Total capacitor

......

GTO

o | oo~ o | wleo]| =

=

R/S

p—

RM

—
b2

o
[

1/X

*

GTO

—
wn

=)

—
~1

—
oo

—
p=]

L]
=}

[

I
¥

[ =]
w

[\e)
kS

o
W

&

EXAMPLES

{Input>

R: =10
R: =20
R; = 30

{Output>
Ro = 545

]
e |

b
o

b
L=

17
[=1

e
—

75}
[ %]

W
L¥S

[F3)
S

(¥4
wh

[#%]
(=X

Lo
~J

)
o

Ll
=]

'
(=]

OPERATION

1. W O] [0]

P<

Input of R or C

24

. Repeat steps 3 and 4.
-

. ¢

Display of Ro or Co

NOTES

1. The intermediate result can
be obtained during the
operation 5 by doing
operation 6 and 7 and
can be go back to 5.

. For the other

'S

.
to

o
w

£

+a
wh

o
(=2

Y
pr

.
o0

5
o

L
=

w
—

n
[ =]

Lh
L

DATA

I
problems, start MEMORY

Ch
B

Lh
Lh

h
(=2

fl‘om I. 1 1
Mo T o)

N
. ]

M:

wh
o

h
A=

M:

[
o

M3

N

o
[\

M4

(=
[PL]

Ms

(=
£

=N
h

Ms

[=a3
(=

Mr

(=23
-

=23
&0

Ms

[=2)
o

Ms

=1
=]

~1
—
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56

' STEF] PROGRAM NOTE
cz-091 1 PG PROG RAM DEG RAD | DPS 0| R/S |Input of & or display of §H
LIBRARY O 6 1| SIN
2] X
H PROGRAM 3| R/S |Input of 1
PR.?EI.EQM Biot-savart’s law _ NO D-2 i1 x
) 5 | R/S | Input of dE
6| -+
FORMULA ' This program calculates the intensity of magnetic ; 13,}5? ;?}’“‘ of r
field 6H at point P which is r(m) far from point O. 190 j
8H is generated when the current I( A) flows through the small 1| =
PAE
part dl (m) of conductor at point O. 13 =
14| GTO
8
é‘H:I'—d1 sinfd (AT/m) I(A) y 9) P i?, X
412 . e r{m) = 0
18
where @ is the angle between the tangent of dl and the line O-P 19
20
21
2
23
24
25
26
7
EXAMPLES 28
29
<Input> <Output) 2
I =7(A) dH =0.007878 gi
dl = 0.005 (m) g;;
r=05(m) 36
37
f =45° kT
39
40
N 41
OPERATION NOTES )
43
44
1. [ o] [0] 35
46
2. 47
3. Input of § 48
49
4. 50
51
5. Input of I 52
6. [ >3
' DATA
7. Input of dl. MEMORY 36
8. Mo 57
58
9. Input of r M: 59
_ 60
Display of 8H M: 3l
10. Repeat steps 3 through 9. Ms gi
M &
Ms &5
66
Ms
67
M~ 68
69
Ms 20
Mo 71




CZ-0911PG PROGRAM DEG  RAD | DPS STEF] PROGRAM NOTE

LI BRARY Arbitrary 3 R/S Input of r or display of H

F/X | x*
PROGRAM | Intensity of magnetic flux at the |rrocrm

SM
TITLE center axis for circular coil NO.

R/S Input of =

FORMULA

F/X | x?
Yx

Intensity of magnetic field H is calculated with the

Clos|lanfw|bslw|nl—~|o

following formula.

—
o

NI rt

(AT/m)

—
[ o+

B 2(e2 4+ x2)

—
—
'|'MXU|"—'

[P ]

a
wn

where  H: intensity of magnetic
Input of N

)
Ln
”h
.
(7]

field at P

&
x

Yt
-
~
S
7]

Input of 1

—
o0

. R I : current
‘ N : number of turns

°
gx

x P

[ =3
[=]

x : distance between point

o
—
wh

S [

[
N

XuY

Oand P

2
H

r : radius

[=vd
Py

G

=

0

2~
(¥

[ d
L=
[—1 1

[
B

EXAMPLES

b
[--]

[
N

wd
(=3

{Input> {Qutput>

(¥ )

(¥ )
[3¥]

r =05 H = 89.443

Ll
w2

x=1.0

Lad
™

(¥4 )
(V]

N = 100

i
=%

[F+]
)

1 =10

Lad
[}

L
o

&

#
-
—

OPERATION NOTES

s
(%)

&

R

- Bl (0] O

+a
Lh

&

:

F-Y
bt |

$a
(=]

. Input of r

&

.

th
>

Lh

Ln
b

wh
(¥ )

o
s

.
DATA

“h
h

. Inpuf of N MEMORY

A
=

1%
-3

. Mo rt

Lh
=]

1
2
3
4
5. Input of x
6
7
8
9

. Input of [ M1

Lh
o

[=2)
=]

10. [ M:

[=,]
—

=
S

Display of H Ms

=)
L

M.

=3
N

Ms

o
wn

o
N

Ms

=)
~J

My

(=23
%

o
o

Mz

~1
[=1

Ms

~1
—_—
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CZ 0911PG PROGRAM DEG RAD | DPS e e o g ord
LIBRARY Arbitrary 4 1 sM
- 2] o
PROGRAM . .. PROGRAM 3] X
TITLE LRC series resonant circuit No. | D-4 }f R/S | toput of C
6 X
FORMULA
The resonant frequency fo, frequency band width B ; >2<
and circuit @ for a LRC series resonant circuit is calculated 9| X
. . 10| =
with the following formulas; T
12| 1/X
fo =1— 0_/3-16-0-\_,\/\5\/\_% o 13| SM
2x LC ! 14! 1
] R, /[ Ru o BT
- | - AT 2 16| R/S Input of R or
fi P [ L+ L)+40)o] 17 =
[ R 18] RM
_ 1T [R ., / Ry, 9] 0
21 SM
B = fz — f1 22 2
23] -
__fo _ 3| E/S | R/
Q - where e = 27fy e
26| (s
21 2
EXAMPLES I
29 4
{Input> {Output> i? Rﬁd
R
L =2mH=2x10°H fo= 159154.94Hz B3| T+
F 3
C = 500pF = 5X 10*F B = 7957.7467Hz 3 ‘f? £
6| 4
R = 100Q Q = 20.0000 378
/| +
9 (s
40 RM
. 41| 2
OPERATION NOTES 2 F/X | x
43| s)
4| ;)
1. W (6] (o] 5| JX
2. B4 46| -+
47| 4
3. Input of L ® =
4. B2 b
50
5. Input of C 51 =
6. 527 R/S or
. 53] (s
Display of DATA 54| RM
55
;. I;put of R MEMORY |70
. |75 Mo L 57 +
5 58| GTO
. M1 fo 91 1
10. M: R/L [0 6
I1. 61| R/S
0 M3 62| =
. B 63 RM
M
Display of B 64] 1
15play o Ms 65| X%Y
13. v 6 =
7 67| GTO
14. /. M7 68, 0
Display of Q M. 69 o0
70
Ms 71




CZ-0911PG PROGRAM [0t rap| ors o | RS | T ot T
. . nput of fa
LIBRARY Arbitrary | 8 11 x
. . . 2 2
PROGRAM | Circuit design for PROGRAM 3 X
TITLE constant K band pass filter no. | D-9 sz
FORMULA , , o HFvx 1 X
This program determines L., C; and L, C; for the 2 ;’I
constant K filter circuit shown below. The frequency band width 190 R)is Input of B
B, center frequency fo and nominal impedance K are given. 1] 2
] x
_ K 27B 27KB I D7
L = = , L ) R e 14 =
YT 2B T Kwi ? OF ’” 27KB 15| SM
6] 1
7] =
L, Ci 18| R/S Input of K
o—nr—|— 0 19] sM
20] 0
C 21 X%Y
? L. N =
23| R/S Display of L,
o= 0 24| RM
where wo=2nf §2 -
27 RM
EXAMPLES 28] 0
9] =
30| RM
4 Irlput > < Output > 31 3
2] =
fo = 50000 (HZ) L1=6.3661977 X 1073 (H) 33 R/S Display of C;
B = 15000 (Hz) Ci = 1.5915494 % 107° (F) ;‘5* RIM
K= 600(Q) L, = 5.7295780 X 10°* (H) %] X
C» = 1.7683883X 10°® (F) AR
39| <
40| RM
OPERATION NOTES ‘ o
R 43| R/S Display of L2
| @O o sT
2. [ 46| x
47 RM
3. Input of f, 48| 0
4. [ Bl =
’ 50 1/X
5. Input of B 51| R/S | Display of Ca
_ 52
6. B¢ 53
7. Input of K DATA s
55
8. 2 MEMORY
Display of L, Mo K ;;
9. 1% B 2B 59
2 60
Display of C, Ma] o 61
10. [Z M 62
_ M. 63
Display of L: 64
] Ms 65
i1. [z v &
- 67
Display of C; Mo o
M 69
70
Mg 71

=41



60

STEF PROGRAM NOTE
CZ-091 1 PG PROG RAM DEG . RAD | DPS 0| R/S {lnput of Zab or Ya |
LI B RARY Arbitrary 2 1] sM Display of Zc or Yhe
2 0
- PROGRAM 3 +
PROGRAM A<>Y Conversion D-6 [ 4 R/s [Taput of Zbc or ¥b
TITLE NO. TS
6 1
FORMULA This program calculates impedances for Y-connection 717 F
converted from A-connection and admittances for 8 | R/S |Input of Zca or Ye
A-connection converted from Y. ' 15:) 524
A — Yconversion Za— Zab-Zca 11| =
7 ~ Zab+Zbc+Zca 12] SM
Zbc Zab a . 13 3
- Zbc-Zab
Ze Zb Zb= Zab+ Zbc+ Zca :: RM
Zca 0
Zo — Zbe-Zca 16| x
Y — A conversion Zab+Zbc+ Zca 17{ RM
Yab—-Ya:Yb 18] 2
Ya Ybe oy, Yab = YaiYbrYc 9] =+
e Yb- Yc 2| RM
Ybe =v—F 210 3
Yb Yea Ya+Yb+Yc 2 =
. 23| R/S |Display of Zb Y,
where Z : impe.danca Yca= Yai%bj—a\’c 24 RM L AR
Y : admittance 25 0
26 %
27! RM
EXAMPLES {Input> {Output> 28| 1
29 =
Zab=100Q Za=4444Q 30| RM
A=Y  Zbc=1500 Zb=33.33Q a2
Zca=20080 Zc =66.678 33; R/S |Display of Zba or Yab
M| RM
35 1
Ya=100 Yab=5.007 B| X
37| RM
Y—A Yb=2073 Ybc=3.330 B 2
Ye=300 Yca=10.0075 i'z -
RM
. 41| 3
OPERATION NOTES 2| GTO
43 0
44
1. [ [0] [9] 4 :
2. :g
3. Input of Zab or Ya 48
49
4, 50
51
5. Input of Zbc or Yb 52
& o B
DATA
7. Input of Zca or Y¢ M?EM ORY 55
: 56
8. My !Zab or Ya 37
. 58
Display of Za or Yca M1 |Zbc or Yb [59
9. Mz |Zca or Yc 60
. M 4 | 200 Zoet Zea il
Display of Zb or Yab 3 |or Yat Yot ve | 62
63
10. M. 64
) Ms 65
Display of Zc or Ybe M 56
6
67
11. Repeat steps 3 through 10 M1 pr
Mas 69
70
Mo 71




CZ-0911PG PROGRAM
LIBRARY

DEG RAD
Arbitrary

DPS

4

STEP

PROGRAM

NOTE’

=)

R/S

Input of L or display of x

PROGRAM
TITLE

Electrostatic deflection for
cathode ray tube.

PROGRAM
‘NO.

D-7

Input of £

R/§

FORMULA

deflection distance x is calculated as follows.

Se =5 £ (cm/V)

_E-L-¢
* T 72d-Ea

track of electron bean.

Ea 0+ E

= SeE (cm)

where :
L : distance between the center of

This program is applicable for electrostatic deflection.
The sensitivity of electrostatic deflection Se and the

deflecting plate and fluorescence

screen (cm)
£:length of deflecting plate (cm)
d:gap between deflecting plate

Y

deflection electrode d

m\i—_—r_—l—LL

; Ea:second anode voltage
! (accelarating voltage) (V)
E: deflecting plate voltage(V)

R./S

Input of d

oo ~d| || |G| B —

R/S

Input of Ea

N

Calculation of Se

=)

R/S

Input of E or display of Se

—
—

Calculation of x

2

GTO

[P

=

—
wh

L=

—
~J

—
o0

O

bt
<

[
—

N
[ )

b2
[

[
5

[and
th

[
on

EXAMPLES

{Input>

L =20cm
£ =2cm

d = lcem
Ea= 3000V
E = 1200V

{Output>
Se=0.0067 (cm/V)
x = 8.0000 (cm)

2
-

b2
oz

(o3
L=}

{d
=

w
—

L¥8)
[3F)

Lot
(97

L¥]
N

1
th

e
(=]

(%)
-~

Lot
o

L
N

£
f=3

OPERATION

[

[ (o] [O]

Input of

56

e AR -

._.
e

Display of Se
11. Input of E

12. 3¢

Display of x

Input of L

Input of d

Input of Ea

. Repeat steps 3 through 12.

NOTES )

[

S

$a
[+]

o+
L

S

-
i

ey
=5

+a
-1

'S
[+

&

Ln
o

wn

[
3

wh
(¥%]

DATA
MEMORY

S
&

wn
n

L
o

Mo

W
~J

M,

L
[=:]

Ln
D

M:

=N
o

M3

(=)
—

(=3
(%)

M.

o
(T8

Ms

o
B

L=
LA

Ms

(=
(=23

M7+

(=}
ek}

(3
[==]

Ms

<
D

Mo

~1
i

~1
—
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CZ-0911PG PROGRAM DEG RAD | DPS
LIBRARY O

o
5
m
~

PROGRAM

NOTE

Input of T or display of Ev

R/S

PROGRAM | Intensity of illumination PROGRAM
TITLE (Point source of light) NO.

R/S

Input of R

x2

FJ/X

SM

FORMULA

Normal illumination En= TI{T (0x)

Horizontal illumination Eh = En cos 8=% cos & (£x)

Vertical illumination &' — En 08 (90°— 8)= Ensin §

- % sin 6 (0x)

R : distance from point source of light (m)
¢ : angle of incidence

where i : luminous intensity of point source of light (cd)

R/S

Input of 8 or display of En

SM

COS

R/S

Display of En

RM

RM

SIN

GTO

EXAMPLES

{Input> <Qutput> !
En En
I =100(cd) En= 25.000(£x) ar

R=2 (m) En=21.651(0x)
8 = 30° Ev = 12.500 (£x)

OPERATION NOTES )

1. Bl 0] [0]

. b4

. Input of I
- 1€

. Input of R

[ - N S v ]

bl b|lwlwlw ww|w(ww v wt o | b b R R [N VY (Y (Y U (N R U PO
N PES R = R S B R R B R S S R N S S B R A B B BN L

£
wh

-y
o

-y
jar

B
oo

i
N

th
(=}

wn
—

Ln
1]

La
w

. B¢

. DATA
DlSpla}’ of En MEMORY

wn
B

Lh
Lh

L
o

7. Input of & Mo

1/R?

1]
|

8. B4 M1

g

LAl
[==]

L
=]

Display of En M:

o
o

9 M.

o
—

N
[ %]

M.

(=]
Lo

Display of E
play v Ve

o
Ny

o
h

10. Repeat steps 3 through 9. Me

o
L=

M-

(=2
|

(=]
24

Ms

[=a]
=l

Mo

-~
(=4

—r
—
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CZ-0911PG PROGRAM

LIBRARY

DEG RAD
Arbitrary

DPS

STEP

NOTE

L]

Input of E

PROGRAM
TITLE

Maximum flexure of beam

(Both end fixed)

PROGRAM
NO.

Input of I

FORMULA

0, dmax =

£q

§ max

where

W : load

2,21, 2 distance
E : modulus of longitudinal elasticity

W'ﬂz‘«/m

9-/3-E-I-0

(% 01> 0s)

I : geometrical moment of inertia

Input of W or display of §max

[==0 S N - WV R g R VY ) B

o

Input of £

—
=

—_—
—

—
[o=]

—
w

2
Fv/ X X’

—_
-

Input of L=

—
W

o

—
~1

3
F/JX | x¢

-]

k=1

[ ]
=

[+
—

[
(3]

[l
L)

L
+

[
h

b
(=]

EXAMPLES

E =2.1 X 10°(kg/mm?)
[ = 15X 10*(mm*)

{Input>

¢ =1x10*(mm)
2=2X10*(mm)

{Output »

W =2.5x% 10*(kg)

0 max = 0.0958 (mm)

[
~1

[
o0

2
b=}

(Y]
o

(V%)
—

pv
(]

pr+]
L]

(&)
o

(]
Lh

Lt
=38

L]
~J

Led
o0

It Ngq....z.|.c§.|.mu.|.\o,|,u§xm&u

w
=

&

a
—=
o]

OPERATION J ‘

. [ [0} [o]

. [

i3

7z

N0~ N A A W D

—
<

. 22

—_ -
|

Input of E

Input of 1

Input of W

. Input of ¢

. Input of 0.

Display of &max

—
[¥8]

. Repeat steps 6 through 12.

NQOTES

1. Before the operation, store

E and I into memory My

and M respectively.

. At repeat calculation, if E

and I are equal to the former

E and I, go to

operation 13,

3. At repeat

calculation,

if Eorlis
not equal to
the former E
or I, start
from operation
l.

2

o

S

[+

[ -
LY

£

~
vy

s
o

s
]

£
=]

-
o

h
<

(9.}
—

Lh
[2v]

Lh
W

DATA
MEMORY

A
+a

wh
wh

wh
an

Mo E

W
~1

M: I

L
o0

L
o

M: 2

[+
o

M3 [

=)

(=]
(=)

(=
(¥

=
Py

o
¥, ]

(=]
(=3}

=2
=~

[=a3
oo

=3
i=1

-~
=]

~1
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NOTE

CZ-0911PG PROGRAM . |0t RaD|DPS STEF ROGRAM
LI B RARY Arbitrary 2 (1) R)/(S Input of & or display of &
- 2| 3
PROGRAM | Flexure of fixed beam PROGRAM I
TITLE (Rectangular section) NO. E-2 [ R/5 | mpuofz
‘ ‘ 51 SM
FORMULA | This or : A s -9
A This program is for computing the flexure of fixed T F/X] X
beam which has rectangular section. g S;I
| 1
_ W 11| RM
Flexure at distance x & = AEbE (30x°—4x°) 2] 0
3] v*
14 3
) W 5] X
where 2 5 Z 7 16] 4
. 17| =
W: load —X 18] SM
E : modulus of longitudinal ,L—Q——_’ " L2
. 200 R/S Input of h
elasticity L) y*
2, h, b: distance Ih ;i i
x : distance 4 24) SM
b 25 3
26| R/S Input of W
EXAMPLES T
28| (s
29
(Input> {Output> 30 :<
W=130 (kg) 5=1286 —03 UL RS pmolt
E = 21,000 (kg/mm?®}) 33| R/S | input of b
b=10 (mm) e
RM
h =20 {mm) 6] 3
g =150 (mm) . s
38
x =20 (mm) 39 [><5
0| RM
OPERATION NOTES ‘ T
Q2 —
43| RM
1. [ {o] [0] had T
2. B o
3. Input of £ e
. 8] 0
2 9| o
5. Input of x 2(1)
6. [% >
7. Input of h 5
. Input o 34
DATA
g 55
MEMORY |5
9. Input of W Mo x 57
10. [ M:| 3x° gg
11. Input of E Mz| 42" 2(1)
12. [z M: h’ 62
13. Input of b M. G
Display of & M o
14 a i
. Repeat steps 3 through 13. M 67
7 68
M 69
70
Mos 71




CZ-0911PG PROGRAM DEG ~ RAD | DPS B T aua—
LIBRARY Arbitrary 4 [T x
2] 2
PROGRAM . PROGRAM 3| -
Flexure of Grain Garter E-3 [« 1
TITLE NO.
5 | EXP
6] 3
FORMULA This program calculates the flexure of the beam ; >]<
which has four loads P1, Pz, Ps and P, at corresponding 190 i
points a1, az, as and a4. }; Siﬂ
P; P2 P; P. 13 3
_Pia; (3 ., Paa, (_3_ 2_ 2 4] X
7= 28] (4 ¢ ) T2y (g 2 J - L 5T R/S | inpui of
16| FJ/X xX*
4 Paas 3 g 4 Paas 3y _ilazJ |~asi 7] -
12EJ \'4 *] T I2ET \4 * , . 18] 4
. A4 ;3 SM
where I :geometrical moment of inertia . 2 2
. n| ¢
¢ : length of beam 23| SM
. 8 2 24 4
E: 2.1x10° t/cm 5T 2
26 +%-
27| SM
EXAMPLES 28| 0
<Input> {Qutput> gg R): S | loput of P
J = 1530000 (cm‘) g = 5.3762 ;; l;ﬁ Input of a
£=3000 (cm) 33| 3
(1, a1) = ( 7.9,670) Y
(P2, az) = ( 8.2, 960) ) %] 1
t s
(Ps, a3) = (14.8, 850) [ (/™ ™) X
(Ps, a4} = (18.5, 430) 39| RM
4| 2
~ 4| —
OPERATION NOTES 2| RM
3] 3
“4| F/X| x*
1. [ [] [0] 45| 5
46 =
2. [E 47| F+ M
3. Input of J :g ‘:
4. 501 F+ M*
51 0 '
5. Input of ¢ 52| RM
6. B4 :Z SIEP
DATA = 5
7. Input of P MEMORY | Gg
8. P4 Mg| counter 37 1
581 GTO
9. Input of a Mi| 12E] f[so 2
10, Mi| 3V
11. Repeat steps 7 through 10 Ms] 2 (e 4
i ] M pa 63| GTO
three times, then o is 64| 0
displayed. M &) 0
Ms 22
M~ 68
Ms 33
My 71

67
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CZ-0911PG PROGRAM DEG RAD | DPS STEH BROGRAM NoTE
. 0 R/S Input of W or display of 134
LIBRARY Arbitrary 4 1] sM
2 0
PROGRAM | Planning of slab PROGRAM | 3] X
TITLE (Cantileve beam) NO. -4 ‘; ‘;ﬁ Input of &
6] 1
FORMULA Calculation of bending moment(M), demanded 7 s
8| sMm
quantity of reinforcement (at), space of reinforcement (94,9¢:13¢,13¢) |9 a4
. . R/S In of P
and burden (Q) in the process of slab calculation. i? Sl(d -
) 12 2
M=pP-0 +W-£ -5 (kg-m) 3l =
Q =W-£ + P(kg) 14| R/S | Display of Q
15| RM
at = 100M (sz) P 16 1
1.4xd ? 17+
18 2
99 = (o) /mYamVa
98.5 20 RM
. === 21 4
P¢-13¢ at (cm) 0 2 +
: 23] (s
13¢ _133 (cm) 24| RM
at I
26 X
27] RM
EXAMPLES {Input> {Output> 28| 2
¥ =
=13 M= 04914 30| R/S Display of M
3| X
wW=0.52 Q = 0.7160 32| EXP
3
P =0.04 at= 2.1938 wo
— . 35| (s
d =16 94 = 29.1738 v T
9¢+ 134 = 44.9003 5 :
13¢ = 60.6268 | X
40| R/S Input of d
R 4| =
OPERATION NOTES 421 R/S Display of at
43| sM
44 3
é’ o) 5] 6
. =B 46 4
3. Input of W 47| =
4. 48| RM
5. Input of £ 49| 3
6. sel =
7. Input of P 51| R/S Display of 9¢
! =
Display of Q T
9, DATA 55
Display of M MEMORY 61 =
10. Mo W 57| RM
11. Input of d 58| 3
12. M, ) 59| =
Display of at M: P 60| R/S Display of 9¢-13¢
13. Mol @t
Display of 9¢ 3 3
14. Mo Weo P
Display of 9¢-13¢ M 65| RM
15. Mo 66| 3
Display of 134 61| —
16. Repeat steps 3 through 15. M: 68 | GTO
M 69 0
70 0
Mo 71
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CZ-0911PG PROGRAM
LIBRARY

DEG

RAD | DPS

Arbitrary

|

PROGRAM

NOTE

R/S

Input of hs or display of Q

YK

PROGRAM

TITLE Rectangular orifice

PROGRAM

no. | F-1

[[II'|wn]e

FORMULA

orifice.

When approaching velocity is not at orifice.

3 3
Q=-3C-by/ g (hi —hy)
when
C =062
3 ER
Q= 1.83b(hs —h?)

This program calculates the flux at rectangle

(——h—-‘

(s

GOl =[N | W N D

R/S

Input of hy

o

YK

—
o

—
—

—
[ =]

—
L

—
S

—
L9

[
o

Input of b

—
-~

—
=3

L =1

e
(=

b2
—

(]
[ ]

]
e

[
F-s

o]
Lh

@ bl
oogllww-—xax [l pe,

b
(=]

EXAMPLES

{Input;
h,=1.5
hy=1.1

b=10.8

{Output>
Q = 1.0005

[
-~

[ d
0

Ed
o

[N
=]

(S )

(¥Y)
%]

[¥¥)
)

[¥¥]
Sy

("3 )
un

()
[

e
~

12
o0

(7]
o

5
o]

OPERATION

NOTES

- B [o] [O]

. e

. Input of h,
.

. Input of h;
. 12€

Input of b

- [
Display of Q

'S
_

s
to

s
G

£

s
wh

o
[~

Y
juar

o+
-]

L -
o

(%]
]

L
—

Ln
b

wn
L7

DATA
MEMORY

w
B

wn
ih

W
(=2

Me

L
-1

M

Lh
=]

i
br=]

M:

=\
=]

M:s

=33
—

=23
b3

Mg

(=3
L)

Ms

<
N

o
L

Ms

[
=)

M7~

(=23
-~

o
Q0

Ms

)
o

Mo

~1
=}

~1
[

T
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cz‘091 1 PG PROG RAM DEG RAD | DPS s.:)EP Pl;?/“:‘“ Input of ngTjsplay of @
LIBRARY Arbitrary 4 [ +
2 R/S Input of fb
PROGRAM Siphon (Flow rate, quantity of flow) PROGRAN F-2 i T
6 C
FORMULA In tube flow rate 7 R/Ss Input of £,
8| =
V- ZgH 9 | R/S Toput of B2
o L1+ Ls 0 =
1+ fe+fb+ A——" 11| R/S Input of D
D 12] SM
2 13 0
max. quantity of flow Q= D \4 14| x
4 15| R/S Input of A
16| )
17 =+
: loss coefficient ig EZS
: resistive coefficient 0] X
. . 211 R/S Input of g
: inner diameter of tube 7| x
: distance between A and B ;i RS/]S lnput of H
: distance between B and C 25| X%Y
6] =
7 JX
EXAMPLES 28| R/S | Display of V
29| X
~ {Input> {Output > ;? %
Li=5 fo = 0.4 V = 6.6058 (m/s) e R
8:=10 ~ fe—05 Q = 1.2970 (m°/s) B ESX X
D =05 H=6 6] ~
37| 4
A = 0.0265 g =98 ] =
9| GTO
0] o
R a0
OPERATION NOTES e
43
1. [0 (9] [o] 44
2. [ 45
46
3. Ianut of fe pE
4. [ 48
5. Input of fb 49
6. [ 30
7. Input of £, ;
8. [ 53
lg. IRnput of L2 : DATA 2:
- L MEMORY |
[1. Input of D 5
12. [Z Moy D 5
13. Input of A M: 59
14. [ M. 60
6
[5. Input of g Ms 6;
16. B¢ M 63
17. Input of H : 64
18' % M5 b5
Display of V Ms 23
19. [ M7 68
Display of Q 7 M 69
20. Repeat steps 3 through 19. M ;(I’
9




CZ-0911PG PROGRAM

DEG RAD | DPS STEF] PROGRAM NOTE
. 0| R/S Input of A or display of V
LIBRARY Arbitrary 5 =
2| R/S Input of P
PROGRAM . PROGRAM 3] x
TITLE Velocity formula No.  F-3 [4] sm
5 0
6| [s
FORMULA B N-R 7|1 R/S Input of [
== 8| SM
v R+D 5T
1 0.00155 10 VX
N= (23 +—+ %) | x
' n I LY 1 12 G
13| -
b= (234 000155) o
151 o
A 6] 1
N\ v y R = hydraulic mean depth }; g
‘\T\é// A ; sectional area ;g R_M
P P ; wetted perimeter 2] 1
1 ; surface slope ;‘;’ ;
n ; coefficient of roughness i‘; 3
+
26| SM
127] 2
EXAMPLES ’ 28} R/S Input of n
‘ 29 sM
{Input> <Qutput) 30 3
31| /X
A=138 V =1.68513 2] )
— 33| s
P=10 i
I =0.001 35| (s
36| RM
n = 0.05 2
38 %
39 RM
IE
> 41 + Calculation of D
OPERATION NOTES 2 RM
4] o
1. @[ 0] i yx
45 5]
2. B 46 = Calculation of V
47] GTO
3. Input of A 48] 0
- 49 0
4- /g 50
51
5. Input of P >
6. [ 53
DATA >
7. Input of 1
put o MEMORY |5
9. Input of n M, 1 5
10. B M, |23+ 201555} 60
61
Display of V M n 62
63
11. Repeat steps 3 through 10. M 64
Ms 65
M 66
67
M7 68
M 69
70
Moy 71

73
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- 'NOTE

STEP| PROGRAM
CZ'091 1 PG PROGRAM DEG . RAD | DPS 0 R/S Input of m or display of Q
LIBRARY Arbitrary 3 [asM |
2 4]
PROGRAM | Mean quantity of flow/flow rate | rross Fal F/X | x
TITLE (Manning’s formula) No. | PR T
FORMULA This program calculates the mean quantity of flow and g \/:Y
the flow velocity for open channel. The following 8 X
manning’s formula is used for this program. n J 2
h V22025 om 0
T 1] “sM
: SO — AL 2] 1
mean quantity of flow Q;: Q=A-V 31 R/S T Topat of B
flow velocity V;:V :lﬁ' RY. 17 4] SM
15 2
sectional area of channel A : A = bh+4 mh? :_5’ le M*
wetted perimeter S$; 8 =b+2hy I+ m? B F/xX | X
] A 19| Fx M*
hydraulic mean depth R; R =3 20 0
21
where; n : roughness factor b : bottom width 2 RzM
m: normal gradient h : hydraulic depth 23] X
I : bottom gradient 2‘5' Ili/-FS ;:f“‘ of b
%] 1
. 27 =
EXAMPLES 8| F+ M
29 0
{Input> {Output> g? R(l)“
m= 1.20 V = 1.563 32, +
33| RM
h = 1.50 Q = 11.256 34| 1
_ 35 =
b = 3.00 36| SM
n = 0.015 7] 2
— 8 Y*
I = 0.0006 % s
40 2
N a| =
OPERATION NOTES 2| 3
43 5]
: ; “| +
1. [l [O] (0] 1. O.peratlon 14 is for the s ws T
2. B¢ next problem. 46| X
47| R/S Input of 1
3. Input of m 2. To get A, S and R, 8 JxX
4. B 9| =
>4 user must recall Moy, M 501 RIS Display of V
3. Input of h and M; respectively aftar :; Rid
6. [% result of Q 53] 0
7. Input of b DATA :‘; G;O
8. B MEMORY |51 ¢
9. Input of n Mol A :; 0
10. [ M1 S 39
60
I1. Input of I M:| hor R o
12 R M 62
. M 63
Display of V 64
M
13. : 22
. Me
Display of Q 67
M- 68
14. Repeat steps 3 through 13 M gz
Moy 71




- CZ-0911PG PROGRAM
LIBRARY

DEG

O

RAD

DPS

st
=
=

PROGRAM

NOTE

Input of ¢ or displally of He

PROGRAM
TITLE

Calculating of stability of
upright earth slope

PROGRAM
NO.

F-5

FORMULA

He —

where
C

This program calculates the critical height of upright

earth slope when it has slide rupture.

C

He ; critical height

; cohesion

4 o, ¥
. tan (45 +7)

Critical height He is given with the Coulomb’s equation

r ; weight per unit volume of soil
¢ ; Internal friction angle of soil

AR IR RN N RV S ) )

o

—_
=]

ot
p—

Input of C

—
o8

—
a2

Input of r

=

—
Lh

—
=)

—_
~3

—
o0

o

[\*)
[~=]

o
—

[
[ %)

2
(P8

(&)
B

[t
Lh

J
>

EXAMPLES

{Input;
¢ =30
C=2
r =8

{Output>
He = 1.73205

[
-3

b
o

b
=]

[
=

(¥
—

tad
L)

[F%]
L

w
-

)
wh

(¥ ]
E=

)
~l

[*r)
=]

b
b=

.
=

OPERATION

1. [ (O] [0]
-2
. Input of
- £

- |2
. Input of
-

SO o~ N B o

¢

. Input of C

r

Display of He
9. Repeat steps 3 through 8

NOTES

£
—

&5
ra

o
[¥%]

£

IS
wn

f-y
=)

F-9
~1

o
@0

Lo
=]

Lh
=]

wh
—

W
[R¥]

Lh
[

DATA
MEMORY

w
.

Lh
w

14
L%

Mo

wn
~-J

M

e
=)

Wh
o

M:

=2
(=

M3

=2

=]
3]

M.

(=]
(8

Ms

=]
-

(=
wh

Ms

(=3
[=2

M,

o
hat]

[=a)
=]

Ms

=)
=3

Mg

-~
f=]

-1

75



CZ-0911PG PROGRAM DEG RAD | DPS STEH PROGRAM NOTE
LI BRARY O 6 0| R/S |Input of ¢
1| SM
2 0
PROGRAM | Coulomb’s coefficient of PRGN | o o 3|+
TITLE active earth pressure NO. | T ‘5‘ Fgﬁ Input of &
6| 1
FORMULA | This program calculates Coulomb’s coefficient of 1 =
8 | SIN
active earth with the following formula. 9 X
10| (s
11| RM
___sin®(6—¢) (1+/sin(¢+ 3)sin(qb—i))‘2 g 0
sin® @ sin(8+ ) sin(f4 &) sin(6—1) 14T R/S Tinpeiar i
15 SM
where T
@ ; angle of inclination of back of the wall i; Sf‘IL
¢ ; internal friction angle of soil 197 =
i; angle of inclination of ground surface %? R[/SS Tooat oT 7
& ; friction angle between soil and wall. 22| SM
23] 3
4] &
25| RM
6] 1
127 ]
EXAMPLES 28] SN
9] SM
0] 1
{Input> {Qutput> A =
_ o _ 32| (s
g =110 Ka = 0.581549 3 RM
¢= 30 4| 3
. 3’| —
1= 10 36| RM
&= 25° 370 2
3B 5]
39| SIN
a0 | =
41
OPERATION NOTES ? 2 JF
3| 1
| Y*
1. [ [o] 1] 45| 2
2. Input of ¢ ot
3. B 48 x
49 (s
4. Input of & 50 RM
5. B 51 3
.12 52 -
6. Input of i ;i RM
- DATA - 5"]
' MEMORY 515N
8. Input of & Mo P 57| FyX [x
58| =
9. M1 |4, sin(8+8) {50 [ RM
Display of Ka M: i 2? S?N
M g 62 F/X |x*
M. 63| =+
64| RM
Ms 65| 1
Ms 66 =
67| GTO
M~ 68 0
Me 9| 0
70
Mg 71

76




CZ-0911PG PROGRAM DEG  RAD DPS STER PROGRAM NoTE
0| R/S Input of H or display of Pa
LIBRARY O 4 [1[E/X %
- - 2] x
PROGRAM | Rankine’s active earth PROGRAM 3| R/S | fnput ofr
TITLE pressure no. | F-7 ‘5‘ ;
_ 6| x
FORMULA This program calculates the Rankine’s active earth 7] G
8] ¢
pressure with following formula. 9 R/ss Input of A
1 10| COS
Pa=7 YH?*Ka 11| SM
H; height of the wall at 31551+
Ka = cos 8 cos f—/ cos’ B—cos” ¢ right angles (m) fal -
- 2 2 nput o
cos B+ 4/ cos® B —cos® ¢ Y ; weight per unit volume iz 30/2 e of
where of soil (t/m*) 17 F/X | x
_ 8 ; angle of inclination }ﬁ }]X
Pa ; active earth pressure (t/m) of the ground surface 0] SMm
Ka ; coefficient of active earth ¢ ; internal friction angle g; +i—
pressure of soil 23] +
24| RM
25| "0
‘ 26 -
2
EXAMPLES o
2| 0
0] +
{Input; {OQutput> T R’M
H=6m Ka = 0.3495 e IJ
. 5
¥ = 1.6t/m’ Pa = 10.0662 t/m 34| x
8 = 10° ;g RM
0
¢ = 30° 37 5)
38| R/S Display of Ka
9 =
4| GTO
R 41
OPERATION | NOTES A
43
1. Q] [0 =
2. 46
47
3. Input of H 48
4. [ 49
50
5. Input of 7 51
6. F 52
. B 53
7. Input of 8 DATA :‘5‘
8. % MEMORY 36
9. Input of ¢ Mo| cos 8 :;
10. B M |Veos?Bcoi g | 59
. M, 60
I1. Display of Ka 61
12. Bz Me 62
. My 63
13. Display of Pa 64
Ms 65
14. Repeat steps 3 through [3. Mo 66
67
M- 68
M 69
70
My 7t
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CZ-0911PG PROGRAM DEG ~ RAD| DPS e st
LIBRARY Arbitrary 4 1] SM
- 2] 0
PROGRAM | Stress of reinforced moc| o o |3 T R/S T Tapuc ot
=84 X
TITLE concrete beam NO. s T Eerd
) . 6
FORMULA | This program calculates the steel ratio P, the 7 SIM
allowable compressive stress 0c and the tensile g FXX v
stress ¢'s for reinforced beam. 10] 1
P = As/bd M ; bending moment i; 1;//)5( Tnpat of A
Oc = 2M/ Kjbzdz b ; width of rectangular section ii -
s = M/Pjbd d ; effective height 5 2
where : : 16| R/S
K=.2nP+ (nPY—nP As; total cross-sectional area of A
1 K reinforcements 18] 1
1= 3 Oc n ; ratio of elastic modulus ég i
T n k de between reinforcement and gé SM
b 3
l A, \ } concrete 3| 2
Q0| ——— g: I:M
k-0 s+
% 3
27| FJ/X | X
EXAMPLES 28 i_
29| /X
0] —
{Input> {Output> TR
M = 300,000 P = 0.0083 ;i i
b = 60 oc = 32.7195 34| sM
d =30 os = 766.3975 2
AS - 15 37| +%—
B+
¥ 1
0| -
R 41 x
OPERATION NOTES T
43| RM
L. [0 [ s
2. Input of M 46 | RM
47] 1
3. B¢ 8| =
49
4. Input of b 0 S(l;d
51| RM
5. 521 3
6. Input of d 33 X
1. & DATA |2
MEMORY |5 &7s
8. Input of As M| M, M/jbd gg SM
7 RM
9. [ M1| bd? ibd® [39] o
Display of P M P 60| -
61| RM
10. 3 Mz| oP,K [e]| 2
63 =
Display of o¢ M 64| GTO
- Ms 65| ©
11. B¢ v % o
: 67
Display of os Mo =
M 69
70
My 71




(G) Mechanical engineering
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CZ-0911PG PROGRAM

LIBRARY

DEG

O

RAD

DPS

STEP| PROGRAM:

NOTE

o

R/S

Input of oo

PROGRAM
TITLE

gear

Intermeshing rate of standard

PROGRAM
NO.

COSs

FORMULA

Intermeshing rate

=&, (ZI)-I— Ez(Zz)

€n = o/ (Zn+2)—Zn%cos® ao ~ Za sina,

27 cos @y

where ;

Co; pressure angle

Zn ; number of teeth

QO ~I| | wn | | LI | |

o

R/S

Input of Zn

=

p—

—
[\

—
L)

=

w

—
o

—
-]

—
o0

—
k=

b2
=

[ Re]
—

23
[ F]

b
[PS)

ha
.

[
Lh

ba
=)

EXAMPLES

{Input>
ao = 20°
Z,=125
Z;=40

{QOutput>
& = 1.6626

[ (%)
-~}

[~}
[=.-]

o]
b =]

[
=]

L |
st

pTs ]
[

[
[FS)

[¥S)
s

Lt
LA

[
=

a2
-~

[#%]
[}

(e
L=]

(S

OPERATION

N B W N =

10.

- [ [0] (0]

-

. Input of a,
- 54

. Input of Z,
- g

Display of &;

. Input of Z,
- 12

Display of €
Repeat steps 1 through 9.

NOTES

]

~
3%

S
e}

£

S
wh

P
(=%

Display of &, or &

-
~

s
o

r.
o

1]
=

L

Lh
[\

h
W

DATA
MEMORY

h
oy

W
wh

wh
(=

Mo| @

L
-

Mi| cos Qo

(¥4
@20

L
o

M:| Zn

M

(=)
(=]

[= )

=23
[

M.

[=a3
[

Ms

=3
N

o
L

Ms

o
(=)}

M7~

(=
~]

o
(=]

Mg

o
=4

My

~1
(=

-1
—

81



82

CZ-0911PG PROGRAM
| LIBRARY

DEG RAD

O

DPS

STEP,

NOTE

=

Input of m or display of D

PROGRAM

TITLE helical gear

Diameter of base circle of

PROGRAM

no. | G-2

Input of Z

Input of o

FORMULA

circle of a helical gear.

Diameter D =

m-+Z

 cos®a+ tan® B

where; m = module
Z =number of cogs

a = twisting angle on pitch circle

B = right angled pressure angle of cogs

This program calculates the diameter of the base

CO | ~d| | Ln | daf | |

X?.

Input of £

x2

Calculation of D

EXAMPLES

{input>
m = 46
Z =130
a = 40°
B =20

{output>
D = 1627.1385

OPERATION

1.
- [l

. Input of m

= J - BN B Y T - % B o

—
=

Il.

@ [0] [O]

. e
. Input of Z
. 158
. Input of @
. B¢
. Input of 8
. %€

Display of D

Repeat steps 3 through 10

NOTES

DATA
MEMORY

Mo

M,

M:

M:

M:

Ms

Ms

M~

Ms

Mo




CZ-0911PG PROGRAM

LIBRARY

DEG RAD
Arbitrary

DPS

STEP|

NOTE -

=]

Input of D or display of L

PROGRAM
TITLE

Length of belt

PROGRAM
NO.

Input of d

FORMULA

formula.

Length of the belt is calculated with the following

(D—d)’
r+2C+ ic

_ {D+4d
L= (23)
D: diameter of large pulley
d : diameter of small pulley
C : distance between centers

L : length of belt

QO |t A | b | | | =

-

S

—
—

>

—
["S]

—_
S

—
th

Input of C

—
(=]

—
~1

—
oo

—
L -]

[ o]
(=

2]
—

B

[ ¥
[}

b
&

[
(%]

b2
(=]

EXAMPLES

{Input>

D: 450
d: 120
C: 300

{Output>
L = 1586.1039

[
-~

[d
o0

xZ

2
o

[
=]

(¥%)

Ld
[+

Lad
[P}

W
I~

(=
LA

17
L=

W
-]

(7
[=:]

(]
A=)

(=

OPERATION

1. [0 [0]
- B

.

=B R Y N SN

. Input of D

. Input of d

. Input of C

Display of L

9. Repeat steps 3 through 8

NOTES >

2

$a
(4]

-
W

i

s
i

B
=

FoY
~1

I
o2

F Y
A~

th
(=]

A
—_

wn
2

Lh
W

DATA
MEMORY

wh
B

wh
i

Ln
o

Mo D

wn
-1

M d

Lh
o0

Lh
=]

M: C

[=\]
[=]

M3

o

=]
5]

M.

an
Cat

Ms

=3
S

L=}
L

Mg

o
=23

M+

(=,
~1

o
[==]

Me

=)
o

Mo

~1
<

-]

33



84

Cz2-0911PG PROGRAM DEG RAD | DPS

STEP, PROGRAM NOTE
. 0]|C
LIBRARY Arbitrary 3 [1m
20
PROGRAM PROGRAM 3 |R/S Tnput of -
) 511
6 | RM
FORMULA This program calculates thermal loss of airconditioning ; 1
system and surface temperature of the cover 9 Ii/s Input of da
10| SM
Q= 2m(t1—ts) T : surface temperature I
ndz  [pd2 In=2 12X %Y
a1 n d. P dn-i of the cover. 3T
A1 Az An-i E:surface radiant heat. [14|Fe* | L.
15+
16 | R/8 Input of Axt or SKP
T=—gp VS —
. 8 FT_ | M
where Q :thermal loss 190
. 20[ GTO
t1 :temperature of thermal source 5170
t2 :ambient temperature 216
di,dz-e-- dn :radius of covers gi lfr/ §
Al, Azeeeeee An :coefficient of heattransfer of cover material. % TRM
26]0
1271 =
EXAMPLES 28T s
29| R/S Input of ti
(nput> (Output> o= P
31| R/S Input of tz
di = 0.5 A1=04 Q = 331.037 32| SM
d: =04 Az =0.35 35| 7
d:=03 A4=02 36 | ¥
372
d5 = 0-6 tl == 95 38 5]
E=7 tz =10 I XnyY
40
i 41 i R/S Display of @ or input of E
OPERATION NOTES ‘ o
43| —
L. Bl [O][Q] 1. Operation 9 is necessary only :: TM
2. [= when at 8 is pressed. 46| +
3. Input of dn-, 47| RM
4. [z 4812
49| =
5. Input of dx 50| R/ Display of T
6. [ 51| GTO
7. Input of A §§ 0
8. or DATA 54 g
9. Repeat steps 5 through 8. 55
10. [z MEMORY |5
11. Input of t; Mo| working |22
12. [5¢ Mi| dn 59
13. Input of t: M|tz 20
T 1
14. [ Ms 62
Display of Q M. 63
15. Input of E 64
16. [ M: 6
Display of T M &7
17. ¢ M~ 68
18. Repeat steps 3 through 16. | Ms 3(9)
Ms 71




CZ-0911PG PROGRAM
LIBRARY

DEG RAD | DPS
Arbitrary 5

STEP

PROGRAM

NOTE

L]

Ioput of 2, or display of Q

R/S

PROGRAM
TITLE

PROGRAM

Heat-Conduction between two plates NO

R/S

Input of d1

SM

FORMULA

This program calculates the boundary surface

temperature of piled two plates and conductive quantity of heat.

conductive quantity of heat Q =ux; Hld_l 4 =X

temperature of boundary surface 6=

TR
_di de
om0 4
di " dz o

where x:,x:: heat conductivities
6., 62 : surface temperatures (61> 62)

di,d2: thickness of plates

X1 Xz
T
di d:

R/§

Input of &,

O |~ on| | L b |

SM

NS

—
o

—
et

(s

p—
]

—
("8}

Input of x2

—
S

R/S

—
wh

R/S

Input of d2

o

~3

—
o

[
&

[
<

R/S

Input of &:

]
—_

b
(3%

~J
[

b
B

b
¥,

[e]
=)

EXAMPLES

{input>

x1 = 0.027 (cal.cm/°C)
x2 = 0.002 (cal.cm/°C)
di=10 (cm)
d:=03 (cm)
=60 (°C)
=25 (°C)

{output?
8 = 53.06931
Q = 0.18713

~a
~]

(=)
oo

(38
L =]

[
(=]

wl
—

o
(]

(]
(]

(%)
B

(%)
[

Display of &

[V
(=2}

(%)
|

(%]
o0

fad
L=}

&

OPERATION NOTES

. [ [o] [0]
A

. Input of x:
. g

. Input of d;

. Input of 4,

s

B

=
L]

£

.
L

s
=

F Y
-~

L
oo

Y
=]

173
(=

wh
—_—

wh
[ %)

L
W

GTO

B< DATA
MEMORY

= - T B R S S R

w
s

wn
w

o
L=

. Input of x
. g

I

Mo| &

<

L
-

M: &

[y
[am—

. Input of d:

“Wh
o0

A
=]

—
[\

. [

o
=

—
(8]

(=)
—_

o
[ ]

. Input of &,
. B¢

_
&
=
=
&
+
&

=)
(]

Display of &

=
A

(=
wn

15.

o
o

(=3
~1

=]
[==]

Display of Q
16. Repeat steps 3 through 15.

o
=]

~J
=

|
—

85
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CZ-0911PG PROGRAM DEG RAD | DPS ST PR NOTE
LIBRARY O 5 a0
2 i
PROGRAM . PROGRAM 3 [ X5Y
TITLE Involute function no | G-6 ; TAN
6 | RM
FORMULA Involute function is ; 5
INV ¢=tan ¢ — ¢ 9| %
10| RM
This program calculates the angle ¢ with the given INV ¢. g ﬁ_ﬁ_
The operation is done with Newton’s method as following. }i gM
_ —d_ _ 15| SKP
f(gp)=tan ¢ —p—INV ¢=10 =T ot
17! 3
18] 6
19] X5Y
20 SM
21 4
22 RM
23] 1
24| xX5Y
25| RM
%[0
27+
23
30 | RM
{Input> {Output> 31[ 1
R =
INV ¢=0.0324 ¢ = 2562109 (degree) 33| GTO
34|70
35| 2
36 | RM
37] 4
8| /X
9] —
401
R 41| =
OPERATION NOTES 2 X
43| X
1. [m [©] [0] Before the operation, store :: ?M
9 the fbllowing data into 46 | =
2. B4 41| F— M
Display of ¢ Mo, M:, M2 and Ms. 481
#F/X [ x
Mo= 107° 500 JX
51 —
Mi= L5 52| RM
M,=10"° 53] 2
Ms=INV¢ | DATA o
MEMORY 610
Mo 1078 5710
58| 0
M:: & 59 | RM
M:| 10° [S0]1
6l | =
Ms| &i 62|
63| X
M, f(#) T
Ms| INV ¢ [65]
Ms 66| 0
67 _
M~ 68 | R/S Display of ¢
Mg 59
70
Moy 71
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CZ-0911PG PROGRAM DEG  RAD| DPS | OTE
. put of j
LIBRARY Arbitrary 2 [T
2]0
PROGRAM . PROGRAM 3| RM
TITLE Loan calculation (1) No. | H-1 ; i
6 | RM
M i)k
FORMULA BALx = —1 . (PMT (1—|—1). 1 +PV) 713
(14+1)x i g —
BALk = balance of principal after k times of payment 10 1
PV = initial loan amount i; M
PMT = periodic payment amount 13] 3
i = periodic interest rate i: S=M
i — . 16]53
BAL] — PVi P_M_T % (1+1)J + ___PMT 17| R/S Input of SKP or k
t 1 18] +
BALj =balance of principal after j times of payment ;"g L
, PVi— , . L ) 21| RM
INTj-k = —V'iﬂx {(1-}—1)1“”l —1 } (14+i)' =14+ (k—j+1)PMT|3270
23| =
INTj-k = accumulated interest, payment J through K. ;‘5‘ gM
26 Y"
EXAMPLES e
{Input> <Output> ig ;_Y
PV = $§ 15,000 Balance i? -
1
i =0.0075(0.75% /month) (after 1 year) 51 %
j =12 months = 1 year B 14,530.97 gi ?M
j = 120 months = 10 years (after 10 years) 5| %
MT = $ 150 B 7.743.21 %[ 05
PMT = ) Accumulated interest 37| RM
For 1 year from first j=1 k=12 $ 1,330.97 (1 year) 3% 0
For 10 years from first j=1 k=120 $ 10,743.21 (10 years) 33 =
1
Y 41 Y:
OPERATION ‘ NOTES 22| RM
43 | 4
® Compute the balance (D Before operation, Store PMT, j: f;Y
1. [ [o] {o] PV, i, 1+i into My, Mz, Ms, [26] +
2. [ M, respectively. :; (s
. : . . RM
3. Input of ] @ This program is applicable o1
4. to any loan calculation which [50] x
5. is repaid with payment of :; II*M
6. [ equally spaced 3] =
7. Display of BAL;j period. DATA 54| R/S | Display of INT,«
. o 55
8. Repeat steps 1 through 7 ® The periodic MEMORY |+ X[S
(2 Compute accumulated interest fnierest rate 1 Mo J 2;’ f 5
. FEIG must l?e entered M1 PMT BTy
as decimal 0
2. . Mz PV RM
3 Tnout of i fraction . - 6110
4' _ p ] (For instant Ms| i _ gi i]
i | 7% = 0.07) Mo 141 e
5. Input of k M DML M
6. B¢ M| k—j+1 [T
7. Display of INT;-k M 68 [ R
8. Repeat steps 1 through 7 M gg 3:
Mo 71| R/S Display of BAL

B9
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STEP| PROGRAM NOTE
CZ-0911PG PROGRAM DEG  RAD | DPS et o G
LIBRARY Arbitrary 2 =
- 2 1
PROGRAM . PROGRAM 3] =
Loan calculation (2) H-2 2 sxp
TITLE NO. 5] GTO
6 2
FORMULA This program calculates payment, present ; Ri/[
value, and term. 9] 3
10 bl
. 11 RM
Payment PMT = PV (1_—(114:5—_7) (monthly) }i i
14 RM
_ -n 15 1
Present value PV = PMT (ﬁ) 161 —
1 17| 1
18 =
Ln(l—i-PV/PMT) 9] ¥5%- —
Term n= — - 7
Ln(1+1) s
22| RM
231 4
.. 24 x L
( 3% i= interest) 5% F: &
26| t+%—
27 R/S Display of n
EXAMPLES | . Input> < OQutput> 38 SM
9 6
1 = 0.75% PMT = $ 26.99 30! RM
= 4
|5 S3omm e sem 2
i = 0.75% n = 6837 A1 R
n = 240 months 35| +5—
PMT = & 60 6| —
i =075% 37 1
PMT = $ 300 ;g -
PV = $ 16,000 20 3
.. 4] =
OPERATION NOTES 1. Calculdtion of 2 1u-
PMT 43| SM
Calculation of PMT Before operation, store the value |44 5
| of n,PV,i,i+1 into My, Mz, 45| RM
: [©]io] M3:, M, respectively. :g i
2. 2. Calculation of PV 28 7
3. Input of 1 Before operation, store the value [gg[ =
4. [Z of n, PMT,i,i+ 1 into Mo, M, 50, SKP
R M. M 51| GTO
Display of PMT 35 V04
piay 3. Calculation of n 32| 6
Calculation of PV Before operation, 22 1
RM
1. [ [O] [0] store the value of DATA 5T 2
5. PMT, PV, i,i+1 MEMORY |5
3. Input of 2 into My, Mz, Ma, Mo n |2 RY
* M4. 58 5
5 M PMT =
4. % However the value ! 2(9) S Diplay of PMT
Display of PV of i must not be M: i 6l RM
Calculation of n percent, it means Ms i 62 1
for instance 0.75% . 63 ¥
1. [ M. i+1
[0} (0] should be entered M| working 64| RM
2. [ 0.0075. e
3. Input of 0 4.0n calculation of |Ms| working 67| R/S Display of PV
4. [Be n, when l—iPV/_ M~ 6%
Display of n PMT<0, the result |\ . 69
will be error. 70
Mo 71




CZ-0911PG PROGRAM DEG  RAD| DPS ] N
LIBRARY Arbitrary 5 [T sm
20 3
PROGRAM . PROGRAM 3 +
TITLE lLoan calculation (3) no. | H-3 o
FORMULA TSN
L f(ix) 8] v*
1k+!-1k—fv(ik) 51 RM
10| o
. n 1] +5-
£(i) = 1 (1.+1) PV BT =
PMT 13| 8
' 14| &
~on n-i 3] -
(1+1) {H_i—l-l}—l 16] 1
f'(i)= = 17 &
i 18] RM
19 3
where 0| +
L _PMT PV oHRM
" PV~ PMT 3] =
24| SM
5] 5
26| F/X [ x?
A=
EXAMPLES 28| RM
2| 2
30| =
{Input> <Output> ST SKP
PV = $§ 4,300 i= 0.00795 g§ G3TO_
PMT = $ 45 34 8
35| RM
n = 180 (months) 36| 3
37| R/S | Display of'i
38| RM
9] o
0| x
OPERATION NOTES ’ el
43| =
1. [ Q][] 1. € is the converging minimum [44| RM
_ 45| 4
2. unit, generally &€= 107° 46| +
) 47 1
3. Input of 1, 2. In advance of operation, 48] X
5 . 49| RM
4. [ store the input data n, PII)VI—VT’ 50 6
Display of ix € into storage register ; -
Mg, M1, M; L
. DATA x| RM
respectively. 5| 3
MEMORY 1% kT
58| RM
M % 59 5
M. c 60 X5Y
61| +
M| working 62| RM
Ma| working 63 3
64| =
Ms| working [65] GTO
Ms | working 66 0
67 1
M~ 6B
Ms 69
70
Ms 71

9i
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CZ-0911PG PROGRAM DEG RAD | DPS ST oG NOTE
LIBRARY Arbitrary 2 [y
2 -
PROGRAM . PROGRAM 3| R’M
TITLE Compound interest no. | H-4 4] 2
5 =
FORMULA ELEE i
8| RM
9 1
O Term n= Ln(FV/PV) [0, Fe? | Ln
Ln (1+1) 1| =
12| R/S Display of
O Interest rate of each period | 13] RM —
L TIE
. FV\"
= | [2X) s 5] =
[(PV) ]XIOOW) 16| RM
) 7] 2
O Present value PV=FV(1+1)™" 8] ¥*
. 19 RM
O Future value FV =PV (1+i)™ 20 0
O Total amount of interest 35 1/_X
I =PV((1+i)—1) 23] 1
24| x
25 1
{26] o©
EXAMPLES -
29| R/S Display of i
36] rM
<Input> < Output> 31 3
Mo(n) | Mi(i+1) | Mz (PV) | Mz (FV) 20 +
A —(?) 1.06 $ 330 | § 650 n=11.63 331 s
B iX2=10 -7 $ 3.000 $ 5,000 i= 524 % 3;‘ R?d
C | sx2=10] 104 —( | $3.,300 PV —=222936 $ 6| v°
D | 12x2=24| 1.007 $ 3,300 —(?) | Fv=3901.41 § 37] RM
E 4x2=8 1.0125 $ 300 —(M I= 31358 8 0
39 5)
40 =
OPERATION NOTES ‘ I
' sl
A. Calculation of n In advance of operation, store |*| Y
1. @ @ . 45| RM
5 the input data to the data :3 ?(
Displayof n storage respectively. 28| RM
B. Calculation of i o
50| =
1. m @ 51 R/S Display of FV
2. 52| RM
Display of i 2
C. Calculation of PV DATA 1ty
L EED MEMORY |51
2 Mol m BT
Display of PV Mi| i+l [se]
D. Calculation of FV M:| PV %0 RM
61| 2
1. [ [4] [2] Msi FV [e2] =
2. M 63| R/S Display of 1
Display of FV M 2:
E. Calculation of L M 66
6
1. il (5] [2] o7
M~ 68
2. 69
Display of I Ms 70
Mo 71




CZ-0911PG PROGRAM DEG  RAD | DPS T e L
LIBRARY Arbitrary 2 = '
2 1
PROGRAM | Periodic savings PROGRAM 3| =
TITLE (Payment, present value, number of periods) | NO. H-5 ‘5‘ (S}I;g
6 2
FORMULA This program calculates payment (PMT), ; s
RM
future value (FV), or number of time periods (n) for a schedule l‘-:) 2
X
of periodic payment into a saving account. 11| RM
2] 3
The interest rate (i) is given 13| =+
. 14 RM
FV-i - 15] 1
_ LH[PMT+(1+1)] 1 6] +
Ln (1+1) 17] RM
18] 4
FV.i 9 =
PMT = - - x
I+ D)™ —(1+1) iR
22| RM
FV:ﬂ_’E[(Hi)ﬂ“—(Hi)] B4
! . 24| Fe* | Lan
5] =
6] 1
I
EXAM PLES (Input> <0L1tpllt> 28 R/S Display of n
PMT =200 ($) o
FV = 10,000 ($) n = 44.54 31| RM
i = 0.005 kY] 0
FV = 20,000 ($) - 2
i =004 PMT — 2899.27 ($) S5
n =6 36| RM
PMT = 300 ($) 37| 4
i = 0005 FV = 11859.83 ($) 38| X%Y
n =36 =
40 RM
OPERATION J NOTES * S
3] rRM
(A) Solution of n 1. In the case of solution for n, :: 2
1. 0 [©] [0 before the operation, 6T St
2. B2 store PMT, FV,i and 1+1 471 5
3. [ into My, Mz, Ms and M, o
4. 2 respectively. o =
Displav of 1 2. In the case of solution for 51 1
P ‘y PMT, before the operation, gi =
(B) Solution of PMT store n, FV, i = gm
1. [ [o] [O] and i+ 1 into M, II\DA%EOR 55 6
2. Mg, M3 and Md. Y 56 4
3. respectively. Mo n ;; RZM
4. 3. In the case of M:| PMT [s9] =
Display of PMT solution for FV, |M,| Fv 20 RM
1| s
(C) Solution of FV Eefore the OPETa” [ M. i 62 =
ion, store n, : 63| R/S | Display of PMT
M i+1 Py
;' @ ] PMT, i and i+1 [ e wu
. [ . 5| W 65 1
- into Mo, M1, M3 e [ working 1861 %
: and M, 67] RM
4. respectively. M- 68] 5
Display of FV Ms ®l =
70 R/S Display of FV
M, 71

93



CZ-0911PG PROGRAM DEG  RAD | DPS ST NOTE
LIBRARY Arbitrary 0 L[ _sM
2 0
PROGRAM | Discount cash flow roca | e [3 ?M
TITLE (Net present, internal rate of return) NO. ST RS T iapu of Vs
6 F— M
FORMULA Net present value at period K 7] 0
8 R/S | Ioput of i
9 +
kK  Cj 0] 1
NPVK:—V{)-}-_EIW TR
” ! 12] SM
13] 1
where 14! R/S | Input of Cj
Vo, initial investment 12 gM
_ .y 17 1
CiCgevvnee C; ; periodic cash flows TR
- : : 19] 3
1 ; cost of the capital (discount rate) IRy
NPVx ; net present value at period K ;é ‘1{,
23| RM
K
5| =
26| -
27| RM
EXAMPLES {Input) {Output> ig )2(’Y
Vo = 15000 $ NPV, = —12273 § Ty
i =0.1/year NPV, = —10099 $ I F+ | ™
year cash flow NPV, = —6343 § §§ (1){M
1 Cy=3000% NPV, = —2545% 7 o
2 C,=2630% NPV = 262 % 35 R/S Display of NPV;
3 Ci;=35000% Since NPV; is positive. The cash » ?TO
4 Cy=5560 $ flow is profitable to the extent that AN
) C:—=4520 % the cost of capital is 10%. 39
40
41
OPERATION NOTES > o
43
44
| OO "
2. [z 46
47
3. Input of Vq 48
49
4. B¢ 50
. 51
5. Input of i >
6. [ 53
54
DATA
LI fC 55
7. Input of €, MEMORY |
8. & Mo| NPV; |7
Display of NPV, M1l L+i 5
9. Repeat the operation Mz Ci 2(1)
6 through 8 to obtain M3| counter [§3
NPVj at Cj. M. gi
10. Repeat steps 1 through 9 Ms 65
Ms 66
67
M~ 68
Mas 69
70
Mg 71




STER[ PROGRAM NOTE
cz 091 1 PG PROG RAM DEG . RAD | DPS 0| R/S Display of acceptance value
L' BRARY Arbltrary 0 1 % or input of late work hours
2 R/S Input of 1.4~
PROGRAM . PROGRAM 3] X
TITLE Calculation of salary No. | H=7 [ R/S | opu of basic satary
) 51 SM
. 1] 0
FORMULA 1. Amount of payment= basic salary+ allowance T =
for (family + commute + late work). 8 | R/S | Inpucof 170
. . . 9 +
2. Social insurance= (the welfare annuity+ health+ unemployment), 10| R/S T Allowance of late work or
3. The object value for taxable article=amount of payment—commute | 11| SM | inpu of commue allowance
. . 12 1
allowance— social insurance. BT F
4. Subtraction value=income tax-+social insurance+ etc.(loan). 14 R/S | Family altowance
5. Acceptance value=amount of payment-subtraction value. iz R*I;/I
Commute allowance=taxable allowance+ non-taxable allowance=A. | 7] 0
A< $14...... non-taxable fg S>li/1
A>$14--.... $ (A—14) is taxable 0] 2
1 21} R/S Display of amount of
asic sala .
Allowance of late work:b——ry X 1.4 % hour (s). 22| 4 | payment or input of 0.0055
170 23| R/S Display of unemployment
Unemployment insurance= amont of paymentx 0.0055. ;: */‘S insurance
R
26| = ]
27| SM
EXAMPLES 28] 3
: {Input> <Output> 29| R/S Display of social insurance
Late work times= 30 (hours) Allowance of late work = § 124 30| RM
Basic salary = $ 500(monthly) Amount of payment= $ 701 3] 1
. 1 =
Commute allow.= § 27 Unemployment insurance= § 4 3| R/S | tpmorTd
Family allow. = $§ 50 Social insurance == $ 29 34| SM
Welfare annuity insur.= $ 11 Object value for taxable articles =% 658 35| 4
Health insurane =%$14 Amount of subtraction = § 91 ;g SZP
Income tax =8 9 Acceptance value = § 610 3% | GTO
Other subtractions = $ 53 9| 4
40 6
D 41 | RM
OPERATION J 1. E@ ] [0) 19. Input of value of r ]
2. health insurance. 3 610
3. Input of late work hours 20. 4 4
4. % Display of the value of social :Z SM
5. Input of 1.4 (premium) insurance. el I:
6. [z _ 21. 48] +
7. Input of basic salary .22_ Input of limited valune on 49| RM
8. [ commute allowance. (14) 50| 3
9. Input of 170 (work time/month) 23. &2 S —
B . . 52| RM
10. Display of object value for ST 2
Display of late work allowance taxable article. DATA A X%y
11. Input of commute allowance 24. Input of income 55| =
2. B tx. MEMORY |56 ws e -
13, Input of family allowance 25. [z Mo | Basic salary |57 + of income tax
14. ¢ 26. Input of any M, | Gommute ;g R;d
Display of amount of payment subtraction (loan). N, | Aot 60l T
15. Input of 0.0055 (rate of 27. ‘S’f 1’_3:’"’6"‘ 61 | R/S Input of any subtraction
unemployment insurance) Dlsplay of total M3 ilfscd?ance 62 =
16. 2 subtraction value. | M, |[5imited value 243, R/S8 Subrraction value
Plsplay of value of unemployment 28, 5/5' Ms aowanoe 65| RM
insurance. ' Display of Mo 6 2
17. Input of value of welfare annuity acceptance value. 67 X% Y
) msurance. M7~ 68 = Acceptance value
18. M, | GTO
70 0
Mo 71 0




CZ'091 1 PG PROG RAM DEG RAD DPS ST:P mlg(;:M Input of Rrj)?;fplay of Tes
LIBRARY Arbitrary 4 1] sM
2] 0
PROGRAM | Determination of economical roca o o (3]
TITLE lot size (1) NO. | T A 2
61 R/S Input of Cs
FORMULA This program calculates optimum lot size o, ; Sl;d
optimum interval between orders ts, and optimum total expense 7| =
Tc,. During the certain period T, the constant number of }? FE/SS T
products R will be ordered at the same interval and the stock 2] sM
will never runm out. ii i
— LCS 15 R/S Input of Ci
Qo =V 1¢, PN N TN 16| SM
17] 3
/ 2TCs 8
ts, = RC, ets%f—ts-"l T L‘_ts—’ 19 5=)
———— 20 X
Te= 2RTC1 Cs 21 g/_S Display of qo
where C, : maintenance expense of stock per unit time 2] 2
for the constant number of products. ;i R>1f.d
Cs: preparation expense for one lot. ;2 1
X
27| RM
EXAMPLES 28| 2
9|
30
{Input> {Output> 3 FEI\S/[
T = 12 (month) Qo = 3420.5263 (unit) 20
R = 24000 (unit) ‘ ts, = 1.7103 (month) s/ RM
C1 = 0.0004 ( $ /month) Tc, = 16.4185 ($) TN
— 37 =
Cs= 117 ($/lot) e
9| R/S Display of tse
40 2
. 41| X
OPERATION NOTES 21 RM
43| o
4| x
I [0l [o] 45| RM
2. E 46 1
47| x
3. Input of R Ay
4. ® 2
50 X
5. Input of Cs Y
6. 21 3
7. Input of T Bl =
8. [ DATA %
MEMORY —1—
9. Input of C; 5
Mo R 0
10. c 58
Display of qo M: ° 23
11, Mz g 6
Display of ts, Ms ' 2;
M.
12. B¢ 64
Display of Tc, Ms 22
13. Repeat steps 3 through 12. M: 67
M-~ 68
69
Ms 70
Mg 71




CZ-0911PG PROGRAM DEG  RAD| DPS e e et
LIBRARY Arbitrary 3 L] sMm
- - L] ) 2 2
PROGRAM | Determination of economical PROGRAM 3+
TITLE lot size (2) | no.|H9 [FTRE Tmworc
6 4
FORMULA | This program will determine the optimum lot size q,, 71 =
optimum interval between orders ts,, optimum stock g fM
level Sy and optimum total expense Tc,, The out of stock will 0] =
occur and its loss willbe in proportion to shortage and time. }; EM
qo = 2RCs . Ci+Co 13| R/S Input of Cs
TC1 C. 14| X
_ /3RGCs o ! \ ,\ HEE
_ /2TCs /Cit G N \L i8] 3
ts, = RC. . G, et 5 —abe—t 5— = ts—sd 19 R/S | Input of R
c T 20| SM
Toa=4 2RTC;Cs -,/ C_ﬂ_%_ ié {>)<
1 2
where  C;: shortage loss per unit time for the constant number of products. ;3 IS{I\/AS loput of T
S¢ : initial stock level of each period. 250 ]
26| X
EXAMPLES 2 KM
29| =
<Input> {Output> g? *{(X_
C; = 0.0004 ($/month) qo = 4189.272 (unit) gi RM
6
C; = 0.0008 ($ /month) Se = 2792.848 (unit) M /X
R = 24000 (unit) ts, = 2.095  (month) 5] /X
T =12 (month) Tc, = 13406 ($) 37] R/S | Display of Teoor So
_ 38| RM
Cs =117 ($%/lot) ® o
0] +
OPERATION NOTES ) AR
43| x
1. [l [0] [0] 18. Z‘; EM
2. 19. 46| RM
3. Input of C;  20.[4 47| 3
4. Display of ts, 48] =
49 RM
5. Input of C.  21. 5 5013
6. [B¢ 22. 511 =
7. Input of Cs  23. Repeat steps 52} VX
8. [ 3 through 22. :z g/%
9. Input of R DATA 5573
10. % MEMORY |5,
11.Input of T Mo R 2; i/s
12. M1 T 9| »M
Display of Tc, M:| G 60| 6
R 61 X
13. B¢ Ms 2Cs 62 {_
14. %. M. Cs 63| R/S Display of qo or 1s
Display of S¢ = 64| RM
15. 52 Ms T 65| 5
| Ci+C: e8] 1/X
16. Ms| " R
17.F M 681 GTO
. 69| 4
Display of q, Ms o
Mg 711 R/S
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CZ-0911PG PROGRAM DEG RAD | DPS o e NOTE
LIBRARY Arbitrary 0 [i[ ™
2] o
' 3| RM
PROGRAM Calendar (Days between two dates) PRSI H-10 T2
TITLE NO. T
6| 3
FORMULA =
This program will compute the days between such ; SKP
two dates as m:(month) d; (day)} ¥: (year) and m: d2 y». 190 (I}To
The number N is assigned for this date such that :; 9]’
N(m, d, ¥) = [¥'x36525)+ (30.59m"—0.2) +d :i f” M
m= 3 m (m= 3 5] 1
Provided Y'= { Y(m=3) m’z{ (m=3) 6] 2
y—1(m=1,2) m+ [2 (m=1,2) 17 F+ [ M
18] 2
( J: Represent the integer function. 19 RM
20 1
Then N(m: dz ¥2)— N(m1 d1 Y1) is calculated to get the days 2] X
2] 3
between two dates. 23] 6
E
R
2] 2
27| 5
EXAMPLES 3w T
' 29| EXP
<Input> {OQutput> ST 5
_ 31| —
Y= 1941 1346 days o exp
mi1= 12 3| 9
u; =8 4| =
35| F+ | M
Y2= 1945 36| 0
e 37| 3
mz= 8|70
dz= 15 9| -
40| 5
. EE
OPERATION NOTES 2| x
3| RM
1. @ [©] [0 (D This program is applicable :: 2
9 for the date between March 6| -
. 1, 1900 to February 28,2100, |43 2
Display of N, ] 48| +
] @ After the operation, the 9| EXP
3. [ contents of M; and M; will ?1) 9_
Term from N; to N; be changed from the initial 5 ExXp
value. :i 9+
® Before the opera- | DATA 55
. MEMORY %
tion. o
Store m, d, and Mo| working | Fr |
Y, nto M1 M2 M. Y 23 Y
) RM
and M respective- M2 M =
ly Ms d 621 R/S | Display of N
63| 1
@) Before the opera- [M* cal 1%
tion 3, Store m; | M- 22 (I:X M~
d; and Y; into M 67| GTO
M; M; and My |M7 oo
respectively. Ms 70
M. 71




CZ-0911PG PROGRAM DEG  RAD | DPS S il
LIBRARY Arbitrary | 0 [
2 —_
PROGRAM PROGRAM 3| 3
Calendar (Day of the week) H-114 7=
TITLE NO.
5| SKP
6 | GTO
FORMULA 7] 1
This program will compute the day of the week 8] 6
from the given date such as m(month) d(day) y(year). 190 Fl_ vE
Number N is assigned for this date such that it 1
N=(y'X5+4)+(259Xm"+08)+d :i ;
Provided =3 = M FF M
Y—1(m=1,2) m+12(m=1, 2) 16| RM
() :represents the integer function i; ;(
Then N is divided by 7 and the following remainder represents the 9] 5
day of the week. 0 = Sunday ;? s
1 = Monday 22 +
remainder § 2 = Tuesday 23| EXP
24 9
6 = Saturday B -
26| EXP
e
EXAMPLES B’ +
2! (s
30| RM
{Input> {Output> 31 2
32 et
January 14, 1976 3 (Wednesday) 3| 2
January 1, 1977 6 (Saturday) o
6] 9
37 +
IR
9] 8
0] +
41
OPERATION | NOTES : o
a3 -
1. [ (8] O] (D Before the operation, :: E’;P
2. Store Y. m, d, into M;,M:, M3 |46 5)
. 47| 7
Display the day of the week respectively. 48| RM
(0~ 6) @ This program is applicable [49] 3
_ for the peri 0=
3. ¥, m, d,should previously be or the period of March 51] SM
entered into M,, M, and M, 1, 1900 to February 28, 2100. ::; (3
, (3 When m< 3, Lkl
respectively after second i DATA 4
operation, then repeat to remained content MEMORY :2 !
of M; and M, +
calculate 2). ] ) Mao| working | 57| EXP
will be different s8] o
from the initial | y ¥ -
M. m 60| EXP
value. 61| 9
: M: d 62 X
0
Ms 65 RM
T
M- 68 | R/S | Display the day of the week
M 69| GTO
0] 0
Ms 71 0

9%
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CZ-0911PG PROGRAM DEG ~ RAD DPS . (Al . ROt
LIBRARY Arbitrary 2 T =
2 R/S Input of y°
PROGRAM . . PROGRAM 3] X
Calculation of biorhythm H-12 2 rM
TITLE NO. 5] o
6| +
FORMULA | ;6 program derives dangerous days of biorhythm ; R/S | Input of d
from calculation of cross points of P, S and T curves. 9| SM
: 10 4
Consideration of the leap year is not necessary because of a year 1] X
12] RM
is treated 365.25 days in this program. 3] 3
14| =
After calculating the days between birthday and today, the days 15| RM
from today to the day when the sign of the SIN curve changes is :.6,, i
derived from the cycle of the P, S and I curve respectively. :g ;Ig(
where y ; this year g? RZM
y’; the year of the birthday ;‘; él;g
d ; days from birthday ig g
26| X%Y
270 SM
EXAMPLES When a man who was born on February 24, 1945 8| 5
wants to know his biorhythm in future on March §3 F1+ —
10, 1976, calculate d=only 14 days from birthday to March 10 in 31| 2
spite of leap month of February. 32| GTO
{Input> < Qutput> ;i g
¥y ; 1976 The dangerous day on P curve is 3 days 35| X%Y
¥y’ 1945 after from today (3/13) 2_6’ wa
d; +14 On S curve is 4 days after (3/14) 8] s
On 1 curve is 16 days after (3/26) 9] =
40| SKP
. 411 GTO
OPERATION NOTES 2 3
43 9
1. [ [0] [9] 1. Before operation, store under |44 RM
, 45] 2
5. 2 mentioned numbers into 46| R/S | Display of dangerous day
3. Input of ¥ My~ Ms. :; 5+
F M
4. % 2. When the number of “d” is [z 1
5. Input of ¥° _ stored, store+ number 2‘1’ +:
6. ¢ when birthday is already 52 s;vl
7. Input of d passed and store ;3 R2M
8. %_ store — number DATA 55| 4
Display of the dangerous when birthday MEMORY :g G”{O
day on P curve. is coming. Ma| 363.25 = 1
) [5)6 1 f the d 3-Mi, Mz must be - “ 23 F1+ M
q 1play ; © cangerots reset after RUN | Mz 7! 6l 2
0 ay on s cuve. | execution. Ms| 27 gi R;’I
. 2 1% Mo
Display of the dangerous 4 February must i od s
Py s be calculated for (M| Working 165| RM
day on I curve. oy M 66| 4
ays. 67| =
Repeat 1 tlllrough 10 after reset Mo &1 oo
the memories M 69 1
i 0] 1
Mo 71




CZ-0911PG PROGRAM

DEG RAD | DPS STEP| PROGRAM - NOTE
. 0 R/S Input of ¥n or display of xn
LIBRARY Arbitrary 2 T x
. 2 RM
PROGRAM | Game calculation PROCRAM |y o 3] 3
TITLE (A fox who pursue a rabbit) NO. | T ; -
A fox who is ¢m distant at east, finds a rabbit 6 7
FORMULA running Um/sec rate wm far from the wall lying ; RiVI
straightly from south to north. Then the fox starts after the rabbit 3 %
and changes the speed for each limited At seconds. If the fox runs [To7 rM
over the wall, it loses this game. But the fox wins if it stops the 1y 3
place between the wall and a line where the rabbit running, 12; X
because it can catch the rabbit to pursue straightly. ii R2M
Fox’s speed is given by key pressing in each steps. 15 =
’/j N(:RTH calculation formula; 16| RM
z :trabbit { Xn41=Xa— At-V, cos a :; 1
4 yn+1=ynl;|—-2::¥n_s;na T R.NI
e \ a=tan"’ x—“ 200 0
b’ n 21 =
40l (Int+1, Ynt1) Vo is fox’s speed given by key operation. 23| FTAN | TAN'
F—t {%n, Un) where; The coordinate where the fox 23| sM
WEST]UAt (%o, %) . 24] 6
w 4¥m on rox EAST finds the rabbit is(xo, ¥o), 35| SIN
SOUTH (%1, Y1)yeeeer 6] X
27| RM
EXAMPLES | <Input> when W=2m {Output> 2wl 7
2=300m, U= 5m/sec, At= 5seconds, 99999999 29 =
Ve =20m/sec (x_; =200m), Vi=15m/sec (x;= 125.58m) fox’s defeat ;(1] F1+ M’
V:=20m/sec (x3=30.45m), Vs= 10m/sec (= —2.44) ) 1
{Input> when £=3500m, W=2m 11111111 " 7
U=35m/sec, At=5seconds, Vy=15m/sec (x; =425m) fox’s win 35| RM
Vi=15m/sec (2= 350.13m), V,=20m/sec (xz =250.97m),(x;= -1.14}]36| 6
Vi =20m/sec (x4s=153.51m), V4=20m/sec (%5 = 60.43m), ;; CoSs
V;=10m/sec {xs —=21.51m), Vs= 10m/sec 39 RTVI
40 7
R 4| =
OPERATION NOTES 2 7 | w
43 0
1. [l [©] [O] l. Store £, 0, U, At, O, W 4| RM
. 45
2. mto Mo, M, M, Ma, My, Mj, 6 SIgP
3. Input of Vn before operation. 17| GTO
4. 2. Display of 1111 :g g
Display of xa 1111 means the 501+
5. Repeat steps 3 through 4 fox’s win. 51| RM
Display of 99999999 or Display of 9999 52 5
53 =
11111111 9999 means the 54| SKP
fox’s defeat DATA 55| GTO
oX’s .
MEMORY | 6
Mo %n 57 4
58| EXP
M:| ¥n 5] 3
Mz | U (m/sec) 60 -
61 1
Ma| At(sec) [g2| =
M. n 63| R/S | 99999999
64 | EXP fox’s defeat
Ms| Wi{m) [g5] 3
Ms | working |96 -
67 9
M| working g3 —
- Ms 69| R/S 11111114
70 fox’s win
Mo 71

101



102

CZ-0911PG PROGRAM DEG RAD | DPS ST PO Nore
LIBRARY Arbitrary 0 1| SM
2 1
PROGRAM . PROGRAM 3. 2
TITLE Conjectural game no. |H-14 g 534
6| RM
FORMULA 71
7 8| X
@ Make conjecture a 2 digit of number by calculator. 190 (1)
® Operator must give a correct reply for the display following rule. :; R-;I
A. input [Q]------ The case of completely different number. B3l o
B. input [1]------ The case that coincidence are observed at :: o D s T eTRTor
different digit position of single digit number. 6] —
C. input [2]------ The case that coincidence are observed at :g i
same digit position of single digit number. ;g (S}I;g
D. input [3]---+- The case that the answer is obtained. 03] 3
® Limitation of the game; Upper digit number should be smaller §§ ;
than lower digit. 24| F+ | M
251 0
2%| F+ | M
7| 1
EXAMPLES Imagine 47 (problem) 28| GTO
{Input> {Output> ig g
12 31 —
0 34 21
1 45 34| SKP
2 46 >0
2 47 ceeens Amnswer 7| 4
3 12 3 start of next B 2
game. ¥ F+ M*
40 1
’ N 41| RM
OPERATION NOTES 2 0
43| X%Y
. .. . 44| RM
1. Imagine 2 digit of number. 1. Operation number 7, for =1
2. [ [©] [0] the start of next game. :g 53'1
3. % 8| xX=Y
. 49| SM
Display 12. 0] 1
51| GTO
4. Input of [0], (1], [2] or [3]. = g
5. B2 e
) o DATA
Display of 2 digit number. 55] 1
play g MEMORY 5.1
6. Repeat 4 and 5 if the displayed Mo| working | 57| SKP
number is not the answer at | working :2 GOTO
step no. 5. M 60 0
. . , 617 1
7. 12 will be displayed at step M3 2 T+ T
no. 5 if [3] is activated at M. 63 1
' 64| GTO
step no. 4. Ms 51 0
M i
M7 68
- Ms 69
70
M, 71




(1) Unit conversion
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CZ-0911PG PROGRAM  [oic a0 | ors 2 L N
LI B RARY Arbitrary 4 1 % {display of radian
2| RM
PROGRAM . . RA 31 o
0 Angle conversion (Degree, radian) |70 ¢ =
TITLE NO. S TGT5
FORMULA S
8
9
10| R/S Input of radian or
7 radian = 180 degree = 200 gradient | = {display of degree
12| RM
. _ 13 0
1 degree = l—é% radian = %gradlent 14| =
- 15| GTO
6] 1
I radian= l&df:gree =200 gradient 17] o0
e d 18
1 gradient—= 2 degree = —” radian ;3 R/S Input of degree or
10 200 21 - {display of gradient ~ |
2| RM
23] 1
24| =
25| GTO
26] 2
27/ 0
EXAMPLES 28
29
30| R/S Input of gradient or
< Input> < Output> 31 x { display of degree
: : 32
degree— radian 90 degree 1.5708 radian 33 R}w
radian-> gradient 5 radian 318.3099 gradient ;2 10
gradient — degree — 150 gradient —166.6667 degree ;3 3
38
39
40| R/S {lnput of radian or
N 41 = display of gradient — |
OPERATION NOTES 2| RM
43| 2
1. Depending on the conversion 1. Before the operation, :: G;O
following key operation must store~Z. 0.9 and —Z 4% | 4
be done. 180 200 4; 0
. 4
A. degree— radian [0} 0] into My, M, and M. 49
B.radian— degree G | Tespectively I
C. degree— gradient [fii (] [0] 2. Operation 5 is for same ) ;M
D. gradient— degree [ [3] [0) type of conversion ;i 2
E. radian— gradient §ij (4] [O] 3. For the different I\Dﬂé-l!\-/?ORY 55 GTO
F. gradient— radian [ (5] [} type of conversion — ig (5)
2 Bz go to operation 1. | Mo| Tso |
T Mi|. 09 59
3. Input the data to be converted. T 60
M: 200 ol
4. M3 62
Display answer M 63
64
5. Repeat steps 3 and 4. Ms 65
Ms 66
67
M7y 68
* Ms 69
70
Ms 71
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CZ-0911PG PROGRAM DEG RAD | DPS e by o
LIBRARY Arbitrary 1 T x
2| RM
PROGRAM | Unit conversion ("C °F K) oo | 310
TITLE (On temperature) NO. | ' ‘; =
6 3
FORMULA | Tpis program convert individual unit of 71 2
g =
temperature. 9 | GTO
9 0] o©
F==2x°"C+32 il o
5 12| R/S Input of °F or display of °C
3] —
°C = -%("F— 32) N
5] 2
K = 2732+ °C 6] =
7] x
. 5 o 18| RM
20| 1/X
°C = °K—2732 2] =
2| G1O
'F =% (K—2554) Bl |
25| R/S loput of "C or display of ‘K
6| +
271 RM
EXAMPLES 28] 1
1 20 =
{Input> <{Output> 30 610
0°C 320°F ;; g
104°F 40.0°C 33| R/S | Input of 'K or display of 'C
0°C 273.2°K :;‘5‘ R.M
273.2°K 0.0°C 36 1
32°F 273.2°K 7] =
38| GTO
273.2°K 32.0°F w3
0| 3
. 41| R/S Input of °F or display of °C
OPERATION NOTES o =
43| RM
@®°C—°F @ *K—°C 1. Before operation. :‘5‘ 1(/])(
1. [0 1. ’ )
k(o] o] (B3] 3] Storei=1.8 into Mg. )+
25 28 s
. ° . fe .
3. Input of °C 3 Input of K 2. Then store 273.2 into M;. |#¥]| 5
4, 4, 50
Display °F Display of °C e
@ °F—-°C ® ‘F—°K 53| GTO
1. [ 2 1. [l [@ ] DATA e
2. 2. [ MEMORY R/S | Input of 'K or display of °F
3. Input of °F 3. Input of °F Mo| 1.8 2; -
4, 4. B¢ Mi| 2732 |59 3
Display of °C Display of °K M 60| 5
®°Cc>K ®K—'F M, T
. {2 E . @56 M. @] -
R R 64 x
2 2.[% M. e
3. Input of °C 3. Input of °K M 66| 0
R, R 67 —
7 4. _ 4. [ _ M7 68 | GTO
~  Display of °K Display of °F M 69] 5
‘ 0] 6
Mg 71




CZ-0911PG PROGRAM DEG ~ RAD|DPs . [T Mm@ NotE
LIBRARY Arbitrary 5 |1 x
. . . ' 2 1
PROGRAM | Unit conversion (pounds, ounces, |erocRaM| - [ 3] "6 pound— ounce
TITLE | (On weight) grams no. | I-8 4] =
51 GTO
FORMULA g g
8| R/S
9 X
1 (pound] =16 [ounce) 0] 1
11 6
1 12| 1/X ounce— pound
1 (gram) = 1536 ( pound) Bl =
14| GTO
1 15| o
= 55735 (ounce] 6] 8
17| R/S
18 X
19 4
20 3
21 3
22 . pound— gram
23 6
| =
25| GTO
26 1
27 7
EXAMPLES 28] R/S
29 X
Conversion Input> {Output> g? ‘f)_
pound— ounce 2.8 44.30000 12| 3
ounce— pound 18.5 1.15625 33 . gram— pound
pound— gram 22 997.92000 S fX
gram— pound 1080.0 2.38093 36| =
ounce— gram 13.2 374.22000 37| GTO
gram— ounce 1080.0 38.09524 38 2
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