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Introduction

The 21 programs of Stat Pac I have been drawn from the fields of general

statistics and related areas.

Each program in this pac is represented by one or more magnetic cards and a

section in this manual. The manual provides a description of the program with

relevant equations, a set of instructions for using the program, and one or more

example problems, each of which includes a list of the actual keystrokes

required forits solution. Program listings for all the programs in the pac appear

at the back of this manual. Explanatory comments have been incorporated in

the listings to facilitate your understanding of the actual working of each pro-

gram. Thorough study of a commented listing can help you to expand your

programming repertoire, since interesting techniques can often be found in

this way.

On the face of each magnetic card are various mnemonic symbols which

provide shorthand instructions to the use of the program. You should first

familiarize yourself with a program by running it once or twice while following

the complete User Instructions in the manual. Thereafter, the mnemonics on

the cards themselves should provide the necessary instructions, including what

variables are to be input, which user-definable keys are to be pressed, and what

values will be output. A full explanation of the mnemonic symbols for magnetic

cards may be found in appendix A.

If you have already worked through a few programs in the Standard Pac, you

will understand how to load a program and how to interpret the User Instruc-

tions form. If these procedures are not clear to you, take a few minutes to

review the sections, ‘‘Loading a Program’’ and ‘‘Format of User Instructions,’’

in your Standard Pac.

We hope that Stat Pac I will assist you in the solution of numerous problems

in your discipline. We would very much appreciate knowing your reactions to

the programs in this pac, and to this end we have provided a questionnaire

inside the front cover of this manual. Would you please take a few minutes

to give us your comments on these programs? It is in the comments we receive

from you that we learn how best to increase the usefulness of programs like

these.
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A WORD ABOUT PROGRAM USAGE

This application pac has been designed for both the HP-97 Programmable

Printing Calculator and the HP-67 Programmable Pocket Calculator. The most

significant difference between the HP-67 and the HP-97 calculators is

the printing capability of the HP-97. The two calculators also differ in a few

minor ways. The purpose of this section is to discuss the ways that the programs

in this pac are affected by the differences in the two machines, and to suggest

how you can make optimal use of your machine, be it an HP-67 or an HP-97.

Some of the computed results in this pac are output by PRINTx statements. On

the HP-97, these results will be output on the printer. On the HP-67, each

PRINT command will be interpreted as a PAUSE: the program will halt,

display the result for about five seconds,then continue execution. The term

““PRINT/PAUSE’’ is used to describe this output condition.

If you own an HP-67, you may want more time to copy down the number dis-

played by a PRINT/PAUSE. All you need to do is press down any key on the

keyboard. If the command being executed is PRINTx (eight rapid blinks of the

decimal point), pressing down a key will cause the program to halt. If the com-

mand being executed is PRINT STACK (two slow blinks of the decimal point),

the numberin the display will remain there until the depressed key is released;

then the next register in the stack will be displayed, and so on. After display of

all four registers, the program will halt execution if a key was pressed at any

time during the display of the stack contents. In both cases, execution of the

halted program may be re-initiated by pressing GIE.

HP-97 users may also want to keep a permanent record of the values input to a

certain program. A convenient way to do this is to set the Print Mode switch to

NORMALbefore running the program. In this mode, all input values and their

corresponding user-definable keys will be listed on the printer, thus providing

a record of the entire operation of the program.

Another area that could reflect differences between the HP-67 and the HP-97

is in the keystroke solutions to example problems. It is sometimes necessary in

these solutions to include operations that involve prefix keys, namely, {} on the

HP-97 and £, B, and @ on the HP-67. For example, the operation 1s per-

formed on the HP-97 as [} and on the HP-67 as EJ(0¥). In such cases, the

keystroke solution omits the prefix key and indicates only the operation (as



here, (10¥]). As you work through the example problems, take care to press the

appropriate prefix keys (if any) for your calculator.

Also in keystroke solutions, those values which are output by the command

PRINTx will be followed by three asterisks (***).
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BASIC STATISTICS FOR TWO VARIABLES

BASIC STATISTICS FOR TWO VARIABLES

START Xty (Z4) Xty (E-) X, 4(S +) LS

 

This program calculates means, standard deviations, covariance, correla-

tion coefficient, coefficients of variation, sums of data points, sum of multi-

plication of data points, and sums of squares of data points derived from a

set of ungrouped data points {(xi, yi), 1 =1,2, ..., n}, or grouped data points

{(xi, yi, fi),1=1,2, ..., n}. f; denotes the frequency ofrepetition of (x;, y;).

 

 

 

n n
- 1 _ 1

means X = — X; = = .

n i=zl * i=21y

2 _ W32

standard deviations s, = 2x; lnx
n -

( ’ in2 - nXx? )
ors, = Vs 7

n

_ Eyi2 - n§2Sy = StS
n-1

2 _ o2
(or sy, = ,M)

n

covariance Sxy = Sxiyi - = 2x3y;
n-1 n

y 1 1
Or Sxy = — 2Xiyi - — 2X;2yj

n n

correlation coefficient %, = Sxy
SxSy

Coefficients of variation V, = S_’_‘ 100 , V, = _%_y_ 100

X y
Note: n is a positive integer and n > 1.
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STEP INSTRUCTIONS 5A'T'::S;”s KEYS oAONITS

1 Load side 1 and side 2

2 Initialize 0 0.00

3 To set print mode* nn 1.00

4 For grouped data points, go to 8

5 For ungrouped data points,

do 6~7

fori=1,2,...,n

6 Input x; Xi

Yi Yi a [

7 If you made a mistake in

inputting x, and y,, then

correct by — Xy

Y i-1

8 For grouped data points

do 9~10

fori=1,2,..,n

9 Input x X

Yi Yi

f f; 0 2f;

10 If you made a mistake in

inputting x,, y, and f,, then

correct by — Xy

Yk

fi a 2fi-f,

11 Calculate means: x no x

y B y

12 Calculate coefficients of

variation: Vy o0 X

Vy R/S Vy    
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STEP INSTRUCTIONS DAY& KEYS paTalUNITS
13 Calculate standard deviations:

S, o S«

s, B s,

Sy 0 Sy’

s, R s,
 

14 Calculate: covariance

Syy no Sxy

’Sk S Sky

 

 

 

15 Calculate correlation

 

 

 

 

 

 

 

coefficient v, o Yxy

16

|

Calculate sums: 3x, oe 2x;

Sy; B 2y

XY, 0 2XY;i

17 Calculate sums of squares

2x;2 na 2x;?

2y B 2y
 

For a new case, go to 2
 

 

*Note: to clear print mode
 

press — CLF

©
       
 

Example 1:

For the following set of data, find the means, standard deviations, covariance,

correlation coefficient, coefficients of variation, and the sums.

x| 26 30 44 50 62 68 74
yi |92 85 78 81 54 51 40

 

 

Keystrokes: Outputs:

0 » 0.00

o0 » 1.00

26 20 » 26.00 ***  (x,) 

92.00 ***  (y,)

1.00 **x*



100 ERED 100 @

100 1003

30 EAED 85 B8

44 EAED 73 @

50 GRED 81 B

62 ENED 54 B

68 ENED 51 B8

74 GEED 40 B

IS

H
a

LTS

H
B @

R/S

  

v
v

v
v

v
v

 

kS ©

v

 

I v
Vv

 

100.00 ***

100.00 ***

100.00 ***

100.00 ***

1.00 ***

30.00 ***

85.00 ***

2.00 ***

44.00 **x*

78.00 ***

3.00 ***

50.00 ***

81.00 ***

4.00 ***

62.00 ***

54.00 ***

5.00 **x*

68.00 ***

51.00 ***
6.00 ***

74.00 ***

40.00 ***
7.00 ***

50.57 ***

68.71 ***

36.58 ***

29.10 ***

18.50 ***

20.00 ***

17.13 ***

18.51 ***

01-04

(X2)

(y2) (error)

(Xx2)

(y2) (correction)

(X2)

(y2)

(x3)

(¥3)

(x4)

(¥4)

(X5)

(¥s)

(X6)

(Ye)

(x7)

(y7)

(X)
)

(Vx)
(Vy)

(sx)
(sy)

(3x)
(sy)
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0o

no
na

LTS

na
s

v
v

v
v

 

Example 2:

v

—354.14 *¥*(s,,)
—303.55 ***(s,))

—0.96 ***  (Yxy)
354.00 *** (3x,)
481.00 *** (Sy,)
22200.00%**(Sx,y;)
19956.00%** (Sx;2)
35451.00%** (Sy,2)

Apply the program to the following set of grouped data.

 

 

 
 

 

     

X 4.8 38 44 41

yi 151 143 13.6 128

f 1 6 2

Keystrokes: Outputs:

o » 0.00
nn » 1.00
4.8 15.1 18 4.80 ***  (x,)

15.10 ***  (y,)

1.00 ***  (f,))

5.2 11.5 30 5.20 ***  (x,)

11.50 ***  (y,)

3.00 ***  (f,)

4.00 ***  (3f)

10 10 40 10.00 *x*
10.00 ***  (error)

4.00 ***

8.00 ***

10 10 43 10.00 ***

10.00 ***  (correction)

4.00 ***

4.00 ***

3.8 14.3 10 3.80 ***  (x3)

14.30 ***  (yy)

1.00 ***  (f3)

(2f)



4.4 13.6 EED 6 O

4.1 12.3 EIED 2@

2}

  

v

 v
 

el H
B

a
fl

Q
Q

S v
Vv

 

a
fl ©

vV
v

 

& Q 
K] v

Vv

 

vV
v

Vv

 

v

 

ol
o) 2]

&
B

O
U
R
a
E

h
l

B
l

e
y

@
B

a
¥
“
%
p

S v
Vv

 

0 Y [} v
v

 

4.40 **x
13.60 ***

11.00 *x*

4.10 *x*

12.80 ***

2.00 ***

13.00 ***

4.52 *x*

13.16 ***

9.93 ***

8.42 **x

0.45 ***

1.11 ***

0.43 **x

1.07 ***

58.80 *x*

171.10 ***

770.22 ***

268.38 *x*

01-06

(X4)

(¥s)

(fy)
(2f;)

(Xs)

(¥s)

(f5)
(2£)

()
¥)

(Vx)
(Vy)

(8x)

(sy)

(sx)

(sy")

(Sxy)

(Sxy)
(Yxy)

(Exi)

(EYi)

(ExiYi)

(Exiz)

2266.69 *** (2y;?)
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FACTORIAL, PERMUTATION AND COMBINATION

FACTORIAL, PERMUTATION AND COMBINATION

 

By P? RO men+,P, men- C,

This program finds the extended range factorial (n can be greater than 69),

permutation and combination. Permutation and combination are functions

of the factorial, but this program will not use the factorial key, so that better

accuracy and larger range can be obtained.

The equations are:

 

Factorial nl =nmn-1)(n-2) - - -2 -1

. m!
Permutation mPh = —————— =m(m—1)...(m—n+1)

(m — n)!

! - -n +
Combination mCn = o = mm 1)...(m n D

(m - n)! n! 1 -2 - ... n

where m, n are integers and 0 < n < m.

Notes: 1. P, = 1, ,P; = m, ,Pn, = m!

therefore n! should be used for large m.

5. In calculating n!, the accuracy will be

reduced for n>69, since it is calculated by

taking Log., ie

n! = log™! [log (n) + log [(n—l)!]]
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STEP INSTRUCTIONS bATAUNTs KEYS potTiiis

1 Load side 1 and side 2

2 Initialize 0 0.00

3 To set print mode* a 1.00

4 Goto5or6or7

5 Calculate n!

(i()n <69 n n!

(i) n>69** n n

5 exp. of 10

decimal No.

6 Calculate P, m

n o0 mPhn

7 Calculate ,,C, m

n mCn

For a new case, go to 2

*Note: to clear print mode

press —

©
 

**In Print Mode, the 3-number
 

result will be printed out
   automatically.    
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Examples:

1. 5! =120

2: 69! = 1.711224524 X 10°®

3. 70! = 1.197857069 X 10'%°

4. 100! = 9.332622518 X 107

5. 27Ps = 9687600.00

6. 3C, = 1088430.00

 

 

 

Keystrokes: Output:

0 » 0.00

0 —» 1.00

5 > 5.00 ***

120.00 ***

69 69.00 ***

1.711224524 +98 ***

70 70.00%**

100.00 ***

1.197857069 ***

100 100.00 ***

157.00 ***

9.332622518 ***

27 508 27.00 ***

9687600.00 ***

73 413 73.00 ***

     

1088430.00 ***

(3!

(69")

(10100)

(decimal no.)

(10157)

(decimal no.)

(27P5)

(73C4)
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Notes
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MOMENTS, SKEWNESS AND KURTOSIS
(FOR GROUPED OR UNGROUPED DATA)

MOMENTS,SKEWNESS AND KURTOSIS

 

START bRy} (O] N0 Yh +fh(Z-)

For grouped or ungrouped data, moments are used to describe sets of data,

skewnessis used to measure the lack of symmetry in a distribution, and kurtosis

is the relative peakness or flatness of a distribution. For a given set of data

 

{xl’ Xo, * " 7 ,xn}:

1 n

1t moment X == E X;
n =]

1
2" moment m, = — 2x2 -x?

n

1 3 _ _
3 moment my; = — 2x° - = x 2x2 + 2x°

n n

th 1 4 4 5 3 6 T2 2 T44" moment my = — 2x;* - — x 2x8 + —x2 2x?% - 3x
n n n

Moment coefficient of skewness

mg
’yl —_—_—

m23/2

Moment coefficient of kurtosis

my
Y =

m,?2

This program also provides the option for calculating those statistics for grouped

data (using similar formulas as for ungrouped data):

data l Y4 Yo Ym

frequency | f, f, fr

Note that for this case, 1' moment
m

2 x
i=1

m

fi
i=1

Reference: Theory and Problems ofStatistics, M. R. Spiegel, Schaum’s Out-

line, McGraw-Hill, 1961

X =
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STEP INSTRUCTIONS oataUNTs KEYS portiis

1 Load side 1 and side 2

2 Initialize o 0.00

3 To set print mode* o0 1.00

4 For grouped data, go to 12,

5 |Do6~7fori=1,2,..,nfor

ungrouped data

6 |Input x; X o i

7 If you made a mistake in

inputting x,, then correct by — Xy i-1

8 Calculate: x oo x

9 Calculate: m, o m,

m; B m,

m, 5 m,

10 Calculate: v, no i Y1

Y2 A [ Y2

11 For a new case, go to 2

12 |Do13~14forj=1,2,.., m

for grouped data

13 Input Y

and f o j

14 If you made a mistake in

inputting y, and f,,, then

correct by Yh

fn a =1

15 Goto8
 

 

*Note: to clear print mode
 

press — CLF
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Examples:

1. Ungrouped data

X =421, my = 1.39, my = 0.39, my = 5.49

1 2 3 4 5 6 8 9
 

X;  21 35 42 65 41 36 53 3.7 49

v, =0.24, v, = 2.84

 

 

 

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

0 —» 0.00

o0 » 1.00

2,18 > 2.10 ***

408 > 4.00 ***

4 . 4.00 **
1.00 ***

358 » 3.50 **x*

4208 —» 4.20 ***

6508 » 6.50 ***

4.00 ***

41080 > 4.10 ***
5.00 **x*

3.6 8 > 3.60 ***

6.00 ***

538 » 5.30 **x*

(x1)

(x2) (error)

(X2) (correction)

(X2)

(X3)

(X4)

(x5)

(X6)

(x7)
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3.780 > 3.70 ***  (xg)
8 .00 ***

4908 » 4.90 ***  (xg)

9.00 ***

o0 » 421 **F* (%)

B > 1.39 ¥*¥*  (my)

R/S » 30 Hkx (mj)

5 — 5.49 *¥**  (my)

oo » 0.24 ¥*¥*  (y))

e > 2.84 ¥¥% () 

2. Grouped data

 

 

 

j 3 4 5
yy 3 2 4 6
f, 4 3 2 1

X =313, my =198, my =2.14, my = 11.05

v =0.77, vy, = 2.81

 

 

 

Keystrokes: Outputs:

0 » 0.00
oD » 1.00

3 40 > 3.00%** (Y1)

4.00 ***  (f)
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2 EED 50

5EED S0

5EED S8

4ENED 30

6 GIED 20

| GED 1 8

 v
\4

 v
v

v
v

v
v

 

R/S

v
v

v

5.00 ***

5.00 **x
5.00 **x

4.00 **x
3.00 %
3.00 %

6.00 ***

2.00 ***

4.00 *x*

1.00 ***

1.00 ***

5.00 **x*

3.13 **x*

1.98 ***

2.14 **x*

11.05 ***

0.77 **x*

2.81 **x*

(y2)

(f2)

(y3)

3)
(error)

(ys)

(f5) (correction)

(y3)

(f3)

(y4)

(fy)

(ys)

(f5)

(x)

(my)

(my)

(my)

(71)

(72)



03-06

Notes
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RANDOM NUMBER GENERATOR

RANDOM NUMBER GENERATOR

 

*u; R il

Random numbers are useful in a wide variety of applications, e.g., simulation,

sampling, computer programming, numerical analysis and games. This pro-

gram calculates (1) uniformly distributed numbers, (2) random integers, (3)

normally distributed numbers, (4) exponentially distributed numbers, (5)

mean, standard deviation and counter of the numbers generated.

This program calculates:

1. Uniformly distributed pseudo random numbers u; inthe range a < u; < b:

The multiplicative linear congruential method is used.

Ui= fiy, (b —a) +a

where1 = 0, 1, 2, ... and

fi;1 = fractional part of (997 f;)

f, = 0.5284163.

The period has length 500000, i.e., 500000 different numbers can be

generated before repeating. The least significant digits (the righthand digits)

of u; are not as random as the most significant digits (the left-hand digits).

Thus random digits, if needed, should be taken from the most significant

end of the numbers. This generator passes the chi-square frequency test

for uniformity, serial test and run tests for randomness.

If a different sequence of numbers is desired, a different starting value

f, (0 < f, < 1) can be used. Some program steps (the starting value stored

under (0) ) must be changed accordingly. Note that if 107 X f; is not

divisible by 2 or 5, then the period of the generator has length 500000. All the

tests mentioned above should be applied to the new generator before using it.

2. Pseudo random integers d; such that 1 < d; < k:

Suppose u; (i = 1, 2, ...) is a sequence of uniformly distributed pseudo random

numbers between 0 and 1.

di = 1 + integer part of (ku;)
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3. Normally distributed pseudo random numbers n; if the mean m and the

standard deviation o are given:

Suppose uy; (i =1, 2, ...) is a sequence of uniformly distributed pseudo random

numbers between 0 and 1.

Let

Vi = Quy-1) , ve=Quy-1)

S =v,2 +v,? ai=1,2,..)

If S =1, discard the two uniform numbers u;, u;;; and generate the next two

numbers in the sequence until S < 1. Then compute the normally distributed

numbers according to the following equations

n = o v, \’___2_812_S+m

Ni;; = OV, \’:%-}-m

4. Exponentially distributed pseudo random numbers e; with mean wu:

Suppose u; (i = 1, 2, ...) is a sequence of uniformly distributed pseudo

random numbers between O and 1.

e = —/,Llnui

5. The mean x, standard deviation s and counter n of the random numbers

computed:

n

X = Exi/n
1=1

where x; can be u;, d;, n; or ;.

Reference:

Donald E. Knuth, The Art of Computer Programming, Vol. 2, Addison-
Wesley, 1971.
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STEP INSTRUCTIONS patauniTs KEYS oSUTRUT

1 Load side 1 and side 2

2 For random integers, go to 6

For normal numbers, go to 9

For exponential numbers,

goto 12

3 Input interval range for

uniform numbers a

b o0 b

4 Perform 4 fori=1,2, ... 0 u;

5 |Forxands, goto 14

6 Input maximum integer

desired k 70 k

7 Perform 7 fori=1, 2, . .. o d,

8 |Forxands, goto 14

9 For normal numbers, input

mean m

and standard deviation o 0 o

10 Perform 10 for i=1, 2, . . . n;

11 |For xand s, go to 14

12 Input mean for exponential

numbers u np “

13 Perform 13 for i=1,2, . .. 0 e

14 Optional: Calculate the mean X

the standard deviation S

the counter B n

15 To continue the calculation,

go back to 4, 7, 10, or 13

16 |For a new case, go to 2
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Example 1:

Generate a sequence of uniform pseudo random numbers between 0 and 1.

Keystrokes: Outputs:

W enter BIREN A » 0.00 ***  (a)
1.00 ***  (b)

 

0.83 **x

0.56 ***

0.27 ***

0.20 ***

0.75 **x*

0.83 **x*

0.95 ***

 v

 v
v

 v

 \4
 

v
Vv

 

 v

0.55 **x* (mean)

0.34 **x* (s)

8.00 *** (counter)

 

 R/S

S v
v

oe
] 

v 0.68 ***

» (.63 *x*

(.22 **x*

etc.

 

e
a
a

a
s
fl

0
0
0
0
0
8
8
8

v
v

Example 2:

Use the random number generator to simulate the successive tosses of a die.

Keystrokes: Outputs:

60 6.00 *** (k)v

5.00 ***

4.00 **x*

2.00 *x*
1.00 ***

2 00 ***

5.00 ***

etc.

 v
v

 

v

 

vV
Vv

g
o
o
o
a

v
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Example 3:

A professor decides to assign grades randomly and without bias to the stu-

dents. The grades should have a normal distribution with average grade being

75 and standard deviation being 10. How can the random number generator

be used for this purpose?

Keystrokes: Outputs:

75 108 75.00 ***  (m)
10.00 *** (o)

 

87.42 ¥
77.17 ¥

> 67.44 *xx
§1.23 **x
89.91 ¥
85.32 ¥
etc.

 

 

 

 

 P
E
E
E
E
E

v
Vv

VL
N

vV
Vv

Example 4:

Suppose a radioactive substance emits alpha particles at a rate such that on

the average, one particle is emitted every 5 seconds. Note that the amount

of time between two successive emissions has the exponential distribution

with mean 5. Generate a sequence of random numbers so that each of them

can be used as the amount of time between two emissions.

Keystrokes: Outputs:

500 5.00 *** ()v
v 0.93 **x*

2.92 **x*

6.49 *x*

15.93 *x*

8.14 *x*

1.44 *x*

etc.

v

 

v

 

0
o
0
o
a
a
o

v
v

Vv
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Notes
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HISTOGRAM

HISTOGRAM

 

e LINLED0F xi(Z+) PO}
O

=
a
D
W
W
H
O
O
N
O
®
O
W
O

 

min. max

A histogram or bar chart can provide a meaningful way of representing tabular

data or the output of an algorithm. By viewing a histogram, trends and biases

can be spotted easily.

This program sorts input data into 24 intervals or bins of equal width between

specified upper and lower limits.

Oneis added to the bin whose numberis calculated. This procedure is repeated

for all x values in the data set. After all data has been input, pressing {8 @,

A, will cause the printout of the total number of inputs, the mean of the

inputs, and the standard deviation of the inputs. Pressing £ £} gives the

number of inputs in each bin and a representation of the histogram. The bins are

arranged in maximum X value to minimum x value order.

The 24 intervals are stored three at a time in registers R; ~ Rg.

Incorrect values may be deleted at any time by keying them in and pressing

@ . However, if the value is out of bounds, then *‘Error’” will be displayed.

Press and continue.

To start the program you must specify the minimum expected value Xp;p

and the maximum expected value Xp,..
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Equations:

For the histogram:

2x

n

\/ 3x2 - n x2
standard deviation = —

n_

v = 1 +INT[24_fl_]
Xmax — Xmin

 me€an =

where

y; = interval number

X; = input data

Xmin = lower limit of histogram

Xmax = upper limit of histogram

INT = integer part of

Remark:

Because each interval is represented by only three digits, overflow from one

interval to the next lower interval will occur for most of the intervals if there

are more than 999 counts in the interval.

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS ATUnTs KEYS ooTS

1 Load side 1 and side 2

2 Initialize a 0.00

3 To set print mode* 0 1.00

4 Input minimum value Xmin

maximum value Xmax Xmin , Xmax

5 |Do6~7fori=1,2,...,n

6

|

Input x; Xi o0 i

7 If you made a mistake in

inputting x,, then correct by — Xy i-1

8 List histogram 0 LIST       
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STEP INSTRUCTIONS bA'T':SS,I,TS KEYS ofli\T/SlrilTTs
9 |[PrintnX, s oo n

B X

R/S S
 

10 For a new case, go to 2
 

 

*Note: to clear print mode
 

press— CLF

©
        
Example 1:

Compute a histogram of the following data with X, =0, Xyax=24.(18.1,

14.3, 8.4, 0.7, 20.2, 14, 17.2, 24, 8.8, 5.7, 13.2, 22.1, 15.7, 18.9, 23).

 

 

 

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

0 » 0.00

0 - 1.00

24 > 0.00 ***  (Xpin)
24.00 ***  (Xpax)

18.10 > 18.10 ***
1. KKk

1430 — 14.30 ***

2. % 3Kk

8.40 > 8.4(0 **x*
3‘ % 3k

0.78 > .70 ***
4. %k kK

990 » 9.90 ***  (error)
5' %k k

993 » 9.90 ***  (correction)
4_ %k sk k

2020 > 20.20 *%**
5. 3k 5k 5k

14.00 » 14.00 ***

6' % kK

17.20 » 17.20 *** 

7. %k %k ok



240

3.80

570

1320

22108

1570

1890

H
a

R/S

>
»

v
v

 v

 v
v

 v

 

I vV
Vv

 

v

24.00 ***
8.***

8.80 ***
Q. *kx

5.70 ***
10, **x*

13.20 ***
11'***

22.10 ***
12.***

15.70 %%
13_***

18.90 **x
14, %%
23.00 ***
15'***

15.00 ***

14.95 ***

6.71 ***

0.00 ***

1.00 ***
1. *kx*

1.00 ***

2.00 **x*
O.***

2.00 ***
3.00 ***

(. ***

3.00 **x*

4.00 *x*
0.***

4.00 ***
5.00 **
(0. ***

05-04

(n)

(X)
(s)
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5.00 ***

6.00 ***
1. ¥kx*

7.00 %
0_ kK k

7.00 **x*

8.00 ***
O. * k%

2. %k %k k

9.00 ***

10.00 ***
(. **x*

10.00 ***

11.00 ***
0. %k k

11.00 ***

12.00 ***
0- kK k

12.00 ***

13.00 ***
O. * %k k

13.00 *xx
14.00 **x
1. %k %k k

14.00 ***

15.00 ***
2. ¥k*kxk

15.00 ***

16.00 ***
1. *kx*

16.00 ***

17.00 ***
(. **x*



17.00 ***

18.00 ***
1. *%*

18.00 ***

19.00 ***
2. k*k¥k

19.00 ***

20.00 ***
0' kkk

20.00 ***

21.00 ***
1. k3K %k

21.00 ***

22.00 ***
0. kKK

22.00 ***

23.00 ***
1. K3k k

23.00 ***

24.00 ***
2. kkk

 

 

        
 

                         
 

6 8 10 12 14 16 18 20 22 24
—bx A

X max

05-06
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ANALYSIS OF VARIANCE (ONE WAY)

ANALYSIS OF VARIANCE (ONE WAY)

S17:ah1 P? LOYoR3) TRP2 RSPRB

 

The one-way analysis of variance is used to test if observed differences

among k sample means can be attributed to chance or whether they are

indicative of actual differences among the corresponding population

means. Suppose the i" sample has n; observations (samples may have

equal or unequal number of observations). The null hypothesis we want

to test is that the k population means are all equal. This program gen-

erates the complete ANOVA table.

1. Mean of observations in the i sample (i=1, 2, - - -, k)

1 n;

SR

2. Standard deviation of observations in the i" sample

1

[ J—EIXU —nxl)/(ni—l)]

3. Sum of observations in the i" sample

n;

Sumi = Z Xij

j=1

4. Total sum of squares

2k

k n; ( —El

TSS = 2 2 xij2 —;

i=1  j=1

I \
.
/
M

—



5. Treatment sum of squares

06-02

n; 2 k n; 2

k 2 Xij 2 Z Xij
i=1 ( =1 j=1 )

TrSS = -rSS izl o "

2
i=1

6. Error sum of squares

ESS = TSS - TrSS

7. Treatment degrees of freedom

df, =k -1

8. Error degrees of freedom

k

df, =
=1

9. Total degrees of freedom

df; = df, + df, =

10. Treatment mean square

2 n, —k

k

E n— 1
1=1

 

 

TrSS
TrMS =' df,

11. Error mean square

EMS = ESS

df,

12. The F ratio

TrMS

EMS
F =

Reference:

(with degrees of freedom df;, df,)

J. E. Freund, Mathematical Statistics, Prentice Hall, 1962.
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STEP INSTRUCTIONS AuniTs KEYS ooTS

1 Load side 1 and side 2

2 Initialize [A] 0.00

3 To set print mode* A 1.00

4 Do4 ~ 8fori=1,2, ..k

5 Do6forj=1,2, .., n

6 Input x;; Xij j

7 If you made a mistake in

inputting x;., then correct by Xim o0 j-1

8 Calculate: mean x; X;

standard deviation s, Si

sum Sum; Sum,

9 Calculate: total sum of squares o0 TSS

treatment sum of squares 0 TrSS

error sum of squares B ESS

10 Calculate degrees of freedom

df, no df,

df, 8 df,

df, B df,

11 Calculate:

treatment mean square 0 TrMS

error mean square B EMS

F ratio B F

12 For a new case, go to 2

*Note: to clear print mode

press — CLF

©
  



Example:

06-04

The following are the scores obtained in an achievement test by random

samples of students from four different schools:

Rl
 

2 3 4 5 6 7

School1 88 99 96 68 85

School2 |78 62 98 83 61 88

School3 |80 61 74 92 78 54 77

School4 |71 65 90 46

Calculate the ANOVA table and test the null hypothesis that the differences

among the sample means can be attributed to chance. Use significance level

 

 

 

 

 

 

 

 

 

 

 

(X1)
(1)

436.00 *** (Sum,)

a = 0.01.

Keystrokes: Outputs:

0 —» 0.00

8| » 1.00

88 — 88.00 ***

99 » 99.00 ***

2.00 ***

96 » 96.00 ***

68 — 68.00 ***

85 » 85.00 ***

G » 87.20 ***

B > 12,15 #**

B >

78 > 78.00 ***
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623 v
v 

v
v

v

 

 

73 @

54

770

v
v

 v
v

 v

 v

 v

 v

 v
v

62.00 ***
2.00 ***

98.00 ***
3.00 ***

83.00 ***
4.00 **x

61.00 ***

5.00 **x*

88.00 ***

6.00 ***

78.33 **x*

14.62 ***

(X2)

(S2)

470.00 *** (Sum,)

80.00 ***
1.00 **x*

61.00 ***
2.00 **x

74.00 ***

3.00 ***

92.00 ***

4.00 ***

78.00 ***
5.00 ***

54.00 ***
6.00 ***

77.00 ***
7.00 ***

73.771 **x*

12.61 ***

(X3)

(83)

516.00 *** (Sumj)
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71 » 71.00 ***

1.00 *%**

66 — 66.00 ***  (error)

66 1) » 66.00 ***  (correction)

65 > 65.00 **x

90 » 90.00 ***
3.00 ***

46 > 46.00 ***
4.00 **+

G » 68.00 *** (x,)

» 18.13 **¥%  (s,)
» 272.00 *** (Sum,)

20 » 4530.00 *** (TSS)

» 930.44 *** (TrSS)
LV » 3599.56 *** (ESS)

0o » 3.00 ¥**  (df;)
G —» 18.00 ***  (df,)

» 21.00 ***  (dfy)

0 » 310.15 *** (TrMS)
» 199.98 *** (EMS)

R/S p ].55 **x* (F)

ANOVA Table

SS df MS F

Treatments 930.44 3 310.15 1.55

Error 3599.56 18 199.98

Total 4530.00 21    
Since F = 1.55 does not exceed F¢, 3,15 = 5.09, the null hypothesis can not be

rejected. We conclude that the means of the scores for the four schools are

not significantly different.
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TWO WAY ANALYSIS OF VARIANCE
(NO REPLICATIONS)

TWO WAY ANALYSIS OF VARIANCE
(NO REPLICATIONS)

START |24 g7+ Loy Pe

 

The analysis of variance is the analysis of the total variability of a set of data

(measured by their total sum of squares) into components which can be

attributed to different sources of variation.

The two way analysis of variance tests the row effects and the column effects

independently. This program will generate the ANOVA table for the case

such that (1) each cell only has one observation and (2) the row and column

effects do not interact.

Equations:

1. Sums

Row RS; = 2 Xij

J

[ 1,2, ...,r

Column CSJ = z Xij

1

1,2, ..., ce

[

2. Sums of squares

Total TSS = 22)(132 - (EEXU)Z/I'C

Row RSS = 2 ( 2 Xij )2/c - (23xyy)%/rc
i J

Column CSS = E ( z Xij )2/r - (23xy)?/rc
J i

Error ESS = TSS - RSS - CSS

3. Degrees of freedom

Row df;, =r -1

Column df, = ¢ -1

Errordf; =-1)(c-1)



4. F ratios

Row F,

Column F,

Reference:

 RSS

df, /

CSS
df, /

ESS

ESS

07-02

Dixon and Massey, Introduction to Statistical Analysis, McGraw-Hill,
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STEP INSTRUCTIONS oataonTs KEYS portiie

1 Load side 1 and side 2

2 Initialize O 0.00

3 To set print mode* (B 1.00

4 Input: number of rows r r

number of columns ¢ c c

5 |Do5~9fori=1,2,...,r

Do6forj=1,2,...,c

6 |Inputx; Xij 0 j

7 If you made a mistake in

inputting x;., then correct by Xim a j-1

8 Calculate row sums RS; oD RS,

9 Re-initialize for columns 70 0.00

10 Do11~14 forj=1,2,...,c

11 Do 12 fori=1,2, ..., r

12 Input x;; Xij o0 i

13 If you made a mistake in

inputting x.;, then correct by Xnij a i-1

14 Calculate column sums CS; 0 CS,

15 |Calculate F ratios: Row F, o F,

Column F, B F.     
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STEP INSTRUCTIONS oataonTs KEYS pATAONITS

16 Calculate degrees of freedom:

row df, o0 df,

column df, R/S df;

error df, B df,

17 Calculate sums of squares:

row RSS oG RSS

column CSS CSSs

error ESS ESS

total TSS B TSS

18 |For a new case, go to 2

*Note: to clear print mode

press —

(©

Example:

Apply this program to analyze the following set of data.

 

 

 

 

 

 

j Column

i 1 2 3 4

1 7 6 8 7

Row 2 2 4 4 4

3 4 6 5 3

Keystrokes: Outputs:

a » 0.00
a > 1.00
3 ENED 4 B —> 3.00 ¥** ()

4.00 *** (c)

0 » 7.00 ***

6Q » 6.00 ***

2.00 **x*

80 —» 8.00 *%*x* 

 



8

o0

28

48

48

+@

oo

48

 v

4.00 *x*
28.00 *** v

v

200 ***

1.00 *%*x*

4.00 ***

2.00 ***

4.00 ***
3.00 ***

4.00 ***

4.00 ***

14.00 ***

v
v

v
v

4.00 **x 

0

3

60

58

v

1.00 *%*

7.00 ***

2.00 **x*

7.00 ***
1.00 ***

6.00 ***

200 **x*

5.00 ***

v
v

v

 

30

v

 

20
0

2@

40

Y c)

60

v

4.00 *x*
18.00 %v

0.00 **x* v
v 7.00 ***

1.00 ***

200 ***

2 .00 ***

4.00 ***

3.00 ***

13.00 ***

v
v

 v

 

40

v

> 4.00 % 

(RS))

(RSy)

(error)

(correction)

(RS;)

(CSy)
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60

30

40

50

20

0
v

 v
v

16.00 ***

8.00 ***

1.00 ***

v 4.00 ***

v
v

 

410

30

R/S

v
v

17.00 ***

v 4.00 ***

3.00 ***

3.00 ***
 v

 v
v

 v

 R/S

R/S vV
Vv

 

R/S

 

 

R/S JV
vV

v
VY

 

ANOVA

SS df

14.00 ***

11.70 ***
1.00 ***

26.00 ***

3.33 **x

6.67 ***

36.00 ***

F ratio
 

Row

Column

Error

26.00
3.33
6.67

2
3
6

11.70

1.00

 

Total  36.00

(CS»)

(CS3)

(CSy)

(Fp)
(F2)

(df;)
(df)
(df;)

(RSS)

(CSS)

(ESS)

(TSS)
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Notes
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ANALYSIS OF COVARIANCE (ONE WAY)

ANALYSIS OF COVARIANCE (ONE WAY)

START New i LSTR XimtYim (£-) +Sx,:Sy,

 

ANALYSIS OF COVARIANCE (ONE WAY)

The one way analysis of covariance program tests the effect of one variable

separately from the effect of a second variable, if the second variable represents

an actual measurement for each individual (rather than a category).

Suppose (xj;, yi;) represents the j'* observation from the ipopulation (i = 1,2,
..., k,j =12, ..., n)). Note that samples may have equal or unequal number

of observations. The analysis of covariance tests for a difference in means of

residuals. The residuals are the differences of the observations and a regression

quantity based on the associated second variable. The analysis of covariance

procedure is based on the separations of the sums of squares and the sums

of products into several portions. This program will generate the complete

ANOCOV table.

Equations:

1. Sums and sums of squares

S = Doxy (= 12,8

TSSx = 2 Exijz -

 

(2+)Assx = >~ o ()
i n; Eni

1

WSSx = TSSx - ASSx
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2. Degrees of freedom

3. Mean squares and F statistic

ASSx
AMSx = ———

X df,

WMSx = WSSx
df,

F, =%§§—with degrees of freedom df;, df,

By changing x;; to y;;, similar formulas for y;; can be obtained.

4. Sums of products

(22x35) (22yy)

S

Z’“j) (E}’ii)

ASP = Z (J - j _ (szgfzzyi,-)

n;
1

TSP = EEXU Yis —

WSP = TSP - ASP

5. Residual sums of squares

(TSP)?

TSSx

(WSP)?

WSSx

TSSy = TSSy -

WSSy = WSSy —

ASSy = TSS§ -WSS§
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6. Residual degrees of freedom

df, = Don, k-1
1

7. Residual mean squares and F statistic

avso = ASSY
y df,

wso — WSSy
Y df,

AMS3=227 with degrees of freedom dfy, df,
WMSy

ANOCOV Table

Residuals

SP  SSy degreesof SSy MSy F statistic
degrees of

S8x freedomfreedom
 

Among means df, ASSx ASP ASSy df, ASSy AMSy F

Within groups df,  WSSx WSP WSSy df, WSSy WMSy
   Total TSSx TSP TSSy TSSy

Remarks:

1. Fy can be used to test if the X means are equal (ANOVA for X).

2. F, can be used to test if the Y means (not making use of the X values)

are equal (ANOVA for unadjusted Y).

Reference:

Dixon and Massey, Introduction to Statistical Analysis, McGraw-Hill, 1969.
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STEP INSTRUCTIONS oaTaonTs KEYS oouTele

1 Load side 1 and side 2 of card 1

2 Initialize 0 0.00

3 To set print mode* nag 1.00

4 |Do5~9fori=1,2,...,k

5 Initialize for new i a i

6 |Do6forj=1,2,...,n;

7 Input x;; and y;; Xij

Yii j

8 If you made a mistake in

inputting x;, and Y, then

correct by Xim

Yim o j-1

9 Calculate the it" sums Sx; a Sx;

Sy Sy

10 Calculate: the total sum of

squares for x 70 TSSx

Among means sum of squares

for x R ASSx

Within groups sum of squares

for x S WSSx

11 Calculate: the total sum of

squares for y 70 TSSy

Among means sum of squares

fory B ASSy

Within groups sum of squares

fory WSSy

12

|

Calculate: F, o0 F,

F, F,

degrees of freedom df, df,

df, R/S df,     
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STEP INSTRUCTIONS bATAONTs KEYS oons

13 Load side 1 of card 2

14 Calculate: the total sum of

products (SP) 0 TSP

among means SP ASP

within group SP WSP

15 Calculate: TSSy o0 TSSy

WSSy WSSy

ASSyY B ASSy

16 Calculate: residual mean

squares oG AMSYy

WMSy WMSy

the F statistic F

the degrees of freedom df, df,

df, B df,

17 For a new case, go to 1

*Note: to clear print mode

press — CLF

©

Example:

i

1 2 3

X 3 2 1 2

1 y 10 8 8 11

i X 4 3 3 5

2 y 12 12 10 18

X 1 2 3

3 y 6 5 8 
k =3,n =n, =n3 =4)

Keystrokes:

Load side 1 and side 2 of card 1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

0 — 0.00

0na » 1.00

0 —» 1.00 ***

3 10 » 3.00 **x*

10.00 ***

2 8 — 2.00 **x*

2.00 ***

5 5 > 5.00 %%k

3.00 **x*

5 50 > 5.00 **x*

5.00 ***

2.00 ***

1 8 > 1.00 ***

2ENED 11 3 » 2.00 **x*

11.00 ***

4.00 **x*

> 8.00 **x*

B » 37.00 ***

G » 2.00 ***

AE@NED 1209 —» 4.00 ***

12.00 ***

1.00 *x**

3 12 » 3.00 **x*

12.00 ***

3SEMED 100 » 3.00 **x*

10.00 ***

08-06

(error)

(correction)

(Sxy)

(Sy1)
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5 GIED 138

R/S

1 EIED 6 O

2EIED S8

3EIED M

v
v

v
v

v

 | GIED 7@ v

 

Ik v
Vv

 

 

LI

R Y
B

[

v

 &
[

e

37

H

R/S

2]

m

R/S

v
Vv

v

 

R/S

5.00 %
13.00 *x*
4.00 **x

15.00 ***

47.00 ***

1.00 **x*
6.00 *%**

1.00 ***

2.00 ***
5 00 ***

200 ***

3.00 ***

8.00 *x*

3.00 ***

1.00 **x

4.00 **x

7.00 ***

26.00 ***

17.00 ***

9.50 *x*

7.50 ***

71.67 ***

55.17 ***

16.50 ***

5.70 ***

15.05 ***
200 ***

9.00 ***

(Sx3)

(Sy2)

(Sx3)

(Sys)

(TSSx)

(ASSx)

(WSSx)

(TSSy)

(ASSy)
(WSSy)

(Fx)

(Fy)
(dfy)

(dfy)



Load side 1 of card 2
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3 » 27.00 ***  (TSP)

R/S » 20.75 ***  (ASP)

R/S » 6.25 *** (WSP)

o0 » 28.78 ***  (TSSy)

R/S » 11.29 ***  (WSSy)

R/S » 17.49 ***  (ASSy)

oG p .75 *xx* (AMSY)

R/S » 1.41 ***  (WMSY)
> 6.20 *** (F)

» 2.00 **x* (df;)

IR » 8.00 *** (df,)

ANOCOV Table
Residuals

df SSx SP SSy df SSy MSy F

Among means 2 950 20.75 5517 2 1749 8.75 6.20

Within groups 9 750 6.25 1650, 8 11.29 1.41

Total 17.00 27.00 71.67 28.78  
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NORMAL AND INVERSE NORMAL DISTRIBUTION

NORMAL & INVERSE NORMAL DISTRIBUTION

START

NORMAL & INVERSE NORMAL DISTRIBUTION

 

24 PSS {P9)] x+Q(x) (eIR

This program evaluates the standard normal density function f(x) and the

normal integral Q(x) for given x. If Q is given, x can also be found.

The standard normal distribution has mean O and standard deviation 1.

Equations:

1. Standard normal density

x2

1 e "7 f(x) =
2

f(x)

Q(x) 
 

2. Normal integral

t2

1 (* -—
Qx) =— ] e % dt

\/27Tf

Polynomial approximation is used to compute Q(x) for given x.
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Define R = f(x) (b;t + b, t? + bst® + byt* + bst®) + €(x)

where |e(x)| < 7.5 x 10~#

1
 t = , r=20.2316419
1+r’x|

b, = .319381530, b, = -.356563782

b; = 1.781477937, b, = -1.821255978

bs = 1.330274429

Then Q(x) = R if x =0

1-R if x <0

 

3. Inverse normal

For a given Q > 0, x can be found such that

o=AfeT
The following rational approximation is used:

Co + cit + cot?

 

Definey =t- ——=— + €Q)
1 + d;t + dot? + dyt®

where |€(Q)| < 4.5 x 1074

1ni2 if0<Q <05
Q

t =

In 1 if05<Q <1
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Cco = 2.515517 d, = 1.432788

¢, = 0.802853 d, = 0.189269

c, = 0.010328 d; = 0.001308

y if0<Q=<0.5

Then X =

-y if0.5<Q<1

Reference:

Abramowitz and Stegun, Handbook of Mathematical Functions, National

Bureau of Standards, 1970.

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS aTaomTs KEYS pottt

1 Load side 1 and side 2 of

card 1

2 Initialize 0 0.00

3 Load side 1 and side 2 of

card 2

4 To set print mode* 8 1.00

Optional: Step 5

5 Input x to compute f(x) X f(x)

6 |Input x to compute Q(x) X 0 Q(x)

For a new case of x, go to

5o0r6

7 Input Q(x) to compute x Q(x) a X
 

For a new case of Q(x), go
 

to7
 

 

*Note: to clear print mode
 

press —
 

T

 

 

T

     [72
]

2]

o
f
o
e
f
o
e   
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Example 1:

Find f(x) and Q(x) for x = 1.18 and x = —2.28.

Keystrokes: Outputs:

Load side 1 and side 2 of card 1

0 » 0.00 

Load side 1 and side 2 of card 2

 

 

B > 1.00

1.18 @ > 1.18 **x*

0.20 ***  (f(1.18))

1.180 p 1.18 **x* 

0.12 *** (Q(1.18))

223 0 » —2.28 *H
0.99 *%*  (Q(-2.28))

 

 2.28 > —2.28 ***
0.03 ***  (f(-2.28))

Example 2:

Given Q = 0.12 and Q =0.95, find x.

(If you have run through Example 1, then you can proceed; otherwise you

have to load programs as described in Example 1).

 

Keystrokes: Outputs:

0.128 — (.12 ***

1.18 ***  (x)

09583 > (.95 **x* 

—-1.65 *** (x)
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CHI-SQUARE DISTRIBUTION

CHI-SQUARE DISTRIBUTION

 

START P? v+T'(3) PRXY PX009

This program evaluates the chi-square density

  

v_1_X
f(x) = 2

where x =0

v is the degrees of freedom.

f(x)

P(x)

0 X -

Series approximation is used to evaluate the cumulative distribution

P(x) =J:) f(t) dt

N
[
<

 
xk

(2)(u+) (V+2)(v+4)(v +2K)

The program computes successive partial sums of the above series. When

two consecutive partial sums are equal, the value is used as the sum of

the series.
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Notes: 1. Program requires v < 141. If v > 141, erroneous overflow will

result.

2. If both x and v are large, f(x) may overflow the machine.

r(Z)=(2-1)
2 2

If vis odd,

©)-C)G)00
4.r(%)=\/F

Reference:

3. If vis even,

Abramowitz and Stegun, Handbook of Mathematical Functions, National

Bureau of Standards, 1970.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS ataunTs KEYS ooriNTs

1 Load side 1 and side 2

2 Initialize o 0.00

3 To set print mode* 0 1.00

4 Input degrees of freedom v v ['wi2)

Optional: Step 5

5 Input x to compute f(x) X 0 f(x)

6 Input x to compute P (x) X a P(x)

(i) For a new case with the

same v goto5or6

(i) For a new case with

different v, go to 2

*Note: to clear print mode

press — CLF

©     
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Example 1:

If degrees of freedom v = 20, find f(x), P(x) for x = 9.6 and x = 15.

 

 

Keystrokes: Outputs:

0 » 0.00

0 —» 1.00

20 —» 20.00 *** 

362880.00 ***  (I(20/2))

 

 

 

 

2.6 0 > 9.60 ***

0.02 **x* (f(9.6))

9263 > 9.60 **x*

0.03 **x* (P(9.6))

158 » 15.00 ***

0.22 **x* (P(15))

158 — 15.00 ***

0.06 *** (f(15))

Example 2:

If v = 3, find f(x) and P(x) for x =7.82.

 

 

 

 

Keystrokes: Outputs:

0 — 0.00
0 » 1.00

3 » 3.00 ***

0.89 *** (I'(3/2))

7.828 » 7.82 ¥k

0.02 *** (f(7.82))

7.8283 > 7.82 Hk 

0.95 *** (P(7.82))
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Notes
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t DISTRIBUTION

[Ra1Vgle)]

 

START P? A b{¢9) PY)

This program evaluates the t density function f(x) and the cumulative

distribution P(x) for a given x and degrees of freedom v.

Equations:

1. Density function

(V+1 v+ 1
2

f(x) = (

\/_F()

f(x)
|

  

    

P(x)

-   
2. Cumulative distribution function

X

Py = |_fydy

Let 6 = tan! (—J\/VL_L)
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(a) veven

= o 1 2 1-3 4Let R = sinf 1+7008 6 + —— cos 0 + ...

4 1-3-5 (v-3) cos V-2 9

2:4-6 (v-2)

(b) vodd

fi’ if v = 1

Lt R=<7
%Q+_ cos(){sin()[l+—§cos20+

2:4... (3 cos’> @ if v>1
1-3 . (v-2)

1+R )
— if x>0

Then P(x) = R
IR if <0> if x

Remark:

The program requires ¥<<141 for f(x), otherwise erroneous overflow will result.

Reference:

Abramowitz and Stegun, Handbook of Mathematical Functions, Na-

tional Bureau of Standards, 1970.
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STEP INSTRUCTIONS oatauNTs KEYS ooe

1 Load side 1 and side 2

2 Initialize a 0.00

3 To set print mode* QO 1.00

4 Input degrees of freedom v v v

Optional: Step 5

5 Input x to compute f(x) X 0 f(x)

6 Input x to compute P(x) X a P(x)

7 (i) For a new case with the

same v goto5or6

(i) For a new case with a

different v, go to 2

*Note: to clear print mode

press —

(©

Example 1:

Find f(x) and P(x) for x = 2.2, v = 11.

Keystrokes: Outputs:

0 » 0.00

0 » 1.00

113 » 11.00 ***  (v)

2.2 > 2.20 *** (x)

0.97%**x* (P(2.2))

220 —» 2.20 *** (x)

0.04 **x* (f(2.2))
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Example 2:

Find f(x) and P(x) for x = —1.75, v = 30.

 

 

 

 

 

Keystrokes: Outputs:

0 » 0.00
0 » 1.00
30 » 30.00 *** ()

1.75 0 » —1.75 *** (x)

0.09 ***  (f(—1.75))

1.75 G » —1.75 *¥** (x)

0.05 ***  (P(—1.75))
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F DISTRIBUTION

F DISTRIBUTION

 

START P? A2 A} b20I}

This program evaluates the integral of the F distribution

P(x) f <+’9(V) -~ dyDOC)
for given values of x (>0), degrees of freedom v,, v,, provided either v, or

V, 1S even.

P(x) 
0 X

The integral is evaluated by means of the following series:

(1) v, even

P(x)=ti[]+%(l—t)+...

 

v, -2
V(v +2) ... (v, +v,-4) o2

* 4 ... (v, -2) (1-9 ]

(2) v, even

Px) =1-(-1)2 [1+%t+...

 

v,—2
+ vi(vy +2)... (v, +v,-4) t_2

2-4..(v,-2)



V.
wheret =2

v, + v, X

12-02

Note: Usually v, is identified as the degree of freedom for numerator, and v,

is identified as the degree of freedom for denominator.

 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS baTAUNTs KEYS ooUTs

1 Load side 1 and side 2

2 Initialize 0 0.00

3 To set print mode* Q 1.00

4 |Inputv, v v,

5 |lInput v, v, D v,

6 Input x to calculate P(x) X a P(x)

7 For a new case go to 2

*Note: to clear print mode

press — CLF

(©

Examples:

1. v, =7, v, =6

P@4.21) = 0.05

2. v, =4,v, =20

P(2.25) = 0.10

Keystrokes: Outputs:

0 » 0.00

0 — 1.00

7 —» 7.00 *¥**  (v)

o) » 6.00 *** )

4218 » 4.2] *** (x)

0.05 **x* (P(x))

4 —» 4.00 *** (vy)

208 » 20.00 *** (1)

2253 p 2.25 xx* (x)

0.10 *** (P(x))
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MULTIPLE LINEAR REGRESSION

MULTIPLE LINEAR REGRESSION

 

START |2t AR PRJ) LRO3] RN

For a set of data points {(xi, yi» Zi),1 = 1,2, ..., n} this program fits a linear

equation of the form

z =a + bx + cy

by the least squares method.

Regression coefficients a, b, ¢ can be found by solving the normal equations:

3z, = an + b 3x; + ¢ Xy,

3xz; = a 2x; + b 3x2 + ¢ 2xyy; i=1,2,...,n

Syizy = a Jy; + b 3xyy; + ¢ Jy;?

A — B

[n2x2 — (3x)?][n2y2 — Cy?] — [n3xy; — Cx) Cyp) ]2

where A = [n3x2 - Cx)?] [n3yiz - Cy) (Sz)]

B = [n3xiy; — (3x) Cy)] [nZxiz — Cxp) (Sz)]

[nzxizi - (2xy) (Ezi)] -C [nzxi)’i - (2xy) (Eyi)]

b= nExiZ - (Exi)z

 

(EZi - C Eyl -b Exi)

=

1
a 2z +b2xz; +c¢ yizy - = (3z)?

R2 = . 

(2z?) - gzl—)z
n

Reference: Introduction to the Theory of Statistics, Mood and Graybill,

McGraw-Hill, 1963
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STEP INSTRUCTIONS oaTAUNTs KEYS oO

1 Load side 1 and side 2

2 Initialize A 0.00

3 To set print mode* Q 1.00

4 Do5~6fori=12,...,n

5 Input x; X;

Y Y,
z z; i

6 If you made a mistake in

inputting x,, Y., and z,

then correct by — Xy

Y

Z B i-1

7 Calculate coefficients: a a

b b

c c

8 Calculate the square of

multiple correlation

coefficient R? 70 R?

9 Calculate estimated z from

regression, input: x X

y y oe z

10 Repeat step 9 for different

(x, y)'s

11 Recall sums: 3x; 0 X

2y, 2y

3z 2z

12 Recall sums of squares: 2x;? o0 3x;?

2y;2 B 2y2

3z:?2 8 3z2      
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STEP INSTRUCTIONS baTaoNTs KEYS oos

13 Recall sums of cross

products: 2xy; oo pyan

P' B 2X;Z;

2y.z B 2y.z;

14 For a new case, go to 2

*Note: to clear print mode

press — CLF

(©

Example:

A set of data points are given as the following

N 1 2 3 4

X; 1.5 045 1.8 2.8

Yi 0.7 23 1.6 4.5

Z; 2.1 4.0 4.1 9.4

Find the regression line, coefficients a, b, ¢, R?, Z, sums, sums of squares, and

sums of products.

 

 

 

Keystrokes: Outputs:

0 » 0.00

B » 1.00

1.5 0.7 2.1 @—— 1.50 **x*

0.70 ***

2.10 ***

9 9 9 9.00 ***

9.00 ***

2.00 **x*

(error)

 



 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

9 9 'a 9.00 ***

1.00 **x*

0.45 2.3 4 [@— 0.45 ***

2.30 ***

4.00 ***

2.00 **x*

1.8 1.6 ERED 4.1 @—— 1.80 ***

1.60 ***
4.10 **x*

3.00 ***

2.8 4.5 9.4 @—— 2.80 **x*

4.50 *x*

9.40 ***

4.00 ***

G » —0.10 ***

» (.79 **x

> 1.63 ***

no » 1.00 ***

(9) 0.998411259 ***

(2)
2EED3 T 8 2.00 ***

3.00 ***

6.37 ***

0 —» 6.55 ***

R/S » 9.10 ***

» 19.60 ***

oo > 13.53 ***

» 28.59 **x*

> 125.58 ***

ne > 17.57 ***

S » 38.65 ***

» 59.53 **x*

Regression line is

z = —0.10 + 0.79x + 1.63y

Forx =2 andy =3,z = 6.37

(correction)

(a)
(b)
(c)

(R?)

(2)

(Exi)

(Zyi)

(2zy)

(zxiz)

(2y:%)

(2z;%)

(inyi)

(Exizi)

(2yiz;)

13-04
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POLYNOMIAL APPROXIMATION

POLYNOMIAL APPROXIMATION

START P? N

 

POLYNOMIAL APPROXIMATION

Suppose x,, X, ..., Xy are equally spaced points (x, < xy) at which the cor-

responding values f(x,), f(x,), ..., f(xy) of a function f(x) are known.

This program approximates in the least squares sense the function f(x) by a

polynomial of degree m, where 2 < m < 4. The special Chebyshev poly-

nomials for discrete intervals are used.

Equations:

Let f,(x) be the orthogonal polynomials (x = 0, 1, 2, ..., N) such that

fo(x) =1

f, (x) =1 -—%"—and

(n+1) (N-n) f,;; xX) = 2n+1) (N-2x) f,(x) = n (N+n+1) f,_,(x)

 

where

n=1,2,...,m-1

Then let

' —n!(.. £.) _(N+n+1)!(N-n)!

(2n + 1) (N!)?

n

) = D, £.G) f(x,)
i=0

and

o = (it
(£, )
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This program computes all values of (f, f,) forn= 0, 1, 2, 3, 4. If the degree

m = 4, all terms are used; if m = 3, (f, f,) is replaced by zero in later calcula-

tions; and if m = 2, (f, f,) and (f, f;) are both replaced by zero.

Let g,(u) be the symmetrical form of the orthogonal polynomialin the domain

-1 <u <1 such that

go(w) =1 gi(u) =u

and

2 +1)N ugy() - nN +n +1)
8n+1()=m —(n_fl—)(N——n)

gn-1(v)

where

The program computes the coefficients of the polynomial

N

zangn(U)=bo+b1u + b, u? + by u® + b, ut. (1)
n=0

Then g,(u) is shifted to a proper interval between x, and xy by letting

u=pR8+ ax

where

-2
a =

XN — Xpo

B XN + X0

XN — Xpo

The transformation is done in two steps. First, let z = u — 3, thus (1) becomes

Co tcrz +cpz22+cy28 + ¢y 2t )
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where

Co =by+b, B+b,F +bg P +b, B

¢, =b, +2b, B8+ 3b; B + 4b, B

c; = b, + 3b; B + 6b, B

cg =b; +4b, B

cy = b,

Then set z = ax and (2) becomes

dy +d; x +d, x2 +d; x3 +d, x* 3)

where

d=dc¢(i=0,1,2,3,4).

(3) 1s the polynomial approximation for the function f(x).

Note: N = 4 has to be satisfied in order to make the program work.

Reference:

Abramowitz and Stegun, Handbook of Mathematical Functions, National

Bureau of Standards, 1970.

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS paTAUNTs KEYS oQUTRUT

1 Load side 1 and side 2 of card 1

2 Initialize 0O 0.00

3 To set print mode* a 1.00

4 Input N** N N

5 Do6fori= 0,1,2,..., N

6 |Inputy; (x) yi(x) (D] i

7 Input n for nth orderfit n a 0.00

8 |Load side 1 and side 2 of card 2

9 To continue execution of

program o0 1.00      
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STEP INSTRUCTIONS oATAUNTS KEYS ooot

10 Input xy XN

and x, Xo 70

11 To obtain the coefficients: d, 0 do

B d,

B d,

R/S d,

B d,

12 To evaluate y from the X oo y

polynomial
 

13 For a new case, go to 1
 

 

**N = No. of data -1
 

“Note: to clear print mode
 

press — CLF
        
Example:

Find a third order polynomial approximation for the following data.

X 1 125 15 175 2 225 25 275 3

f(x) 2.72 3.49 448 575 7.39 949 12.18 15.64 20.09
 

 

(Note: f(x) = %)

 

 

 

 

Keystrokes: Outputs:

Load side 1 and side 2 of Card 1

0 » 0.00

0 » 1.00

8 » 8.00 **x* (N)

272080 » 2.72 *k*xx

3.490) » 3.49 **x 

2.00 **x*
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44830

57580

7398

92.490)

12.18 0

15.64 0

20.09 0

38

Load side 1 and side 2 of Card 2

b 4.48%xx 

 > 5.75 *xx
4.00 ***

— 7.39 *kx 

5.00 ***

 > .49 **x

6.00 ***

 

 

 

v

1.00 

IEED 100

oe

v
Vv

 3.00 ***

1.00 ***

 

R/S

v

7.03 **x* 

R/S

v

 

R/S

v

s 1.3] *k 

R/S 0.00 **x*v
v 200 ***

7.35 **x*

> 12,18 **x*

> 15.64 ***

» 20.09 ***

—-1.79 ***

—-3.85 **x*

(n)

(Xn)

(Xo0)

(do)

(dy)

(d)

(ds)

(dy)

@)
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 InB > 3.00 ¥+
20.06 ***  (§)

100 > 1.00 **x* 

2.69 ***  (§)

The polynomial is -1.79 + 7.03 x -3.85 x2 + 1.31 x3.

25+

201

15+

10+
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t STATISTICS

t STATISTICS

 

P? XitYi (T+) LO] A

I. Paired t Statistic

Given a set of paired observations from two normal populations with means

M1, Mz (unknown)

Xi I X1 X2 Xn

yi l Y1 Y2 Yn

 

let

 

 

The test statistic

which has n - 1 degrees of freedom (df) can be used to test the null hypothesis

Ho: iy =

Reference:

Statistics in Research, B. Ostle, Iowa State University Press, 1963.
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I1. t Statistic For Two Means

Suppose {xl, )ST xm} and {yl, Yo, «oes Ynz} are independent random

samples from two normal populations having means u,, &, (unknown) and

the same unknown variance o>.

We want to test the null hypothesis

Ho: py -, = d

Define

 

 

 

X = Xj

N {=]

Ny
- 1
y =- i

Ng =]

X-y-d
t = X-y

1 + 1 EXiZ - nliz + Zyiz - nzyz

n, Ny n, + Ny — 2

We can use this t statistic which has the t distribution with n; + n, - 2 degrees

of freedom (df) to test the null hypothesis H,.

Note: n,, 2y;, 2yZ, n;, 2x;, 2x; are in registers R, through Rg.

Reference:

Statistical Theory and Methodology in Science and Engineering, K. A.

Brownlee, John Wiley & Sons, 1965.

 

 

 

 

 

 

 

STEP INSTRUCTIONS paTAUNITs KEYS pSUTPUT

1 Load side 1 and side 2

2 Initialize 0 0.00

3 To set print mode* G 1.00

4 For paired t statistic, go to 6

5 Fort statistic for two means,

go to 11       
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STEP INSTRUCTIONS oatauNTs KEYS oADNITS

Paired t statistic:

6 |Do7~8fori=12,...,n

7 Input: x; X;

Yi Yi [

8 If you made a mistake in

inputting x,, y« then correct by Xy

Y o0 i-1

9 |Calculate: D D

Sp 5 Sp

test statistic: t

degrees of freedom df

10 |For a new case, go to 2

t statistic for two means:

11 Do12 ~13fori=12,... n,

12 |Input x; X; o0 [

13 If you made a mistake in

inputting x,, then correct by — Xk 70 i-1

14 Null hypothsis test d 0 d

15 |Do16~17forj=1,2,...,n, Y 720 j

16 If you made a mistake in

inputting y,, then correct by — Y 70 j-1

17 Calculate: t o0 t

df df

18 |For a different value of d d ne d

Calculate: t o0 t

df df

19 [For a new case, go to 2

*Note: to clear print mode

press — CLF

©
 

 



Example 1:

15-04

 

 

 

 

 

 

 

 

  

x, | 14 175 17 175 154

y, | 17 207 216 209 17.2

D =-3.20
Sp =1.00

t =-7.16
df = 4.00

Keystrokes: Outputs:

0 » 0.00

G » 1.00

14 17 » 14.00 ***

17.00 **x

17 GAED 156 > 17.00 ***
15.00 ***  (error)

17 GAED 150 > 17.00 **x
15.00 ***  (correction)

17.5 20.7 17.50 *%*

20.70 *kx

17 GRED 21.6 @ > 17.00 ***
21.60 ***

17.5 20.9 17.50 ***

20.90 ***
4.00 **x

15.4 17.2 15.40 ***

17.20 **x*
5.00 ***
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I v
Vv

v

—D
»

Example 2:

x: 79, 84, 108, 114, 120, 103, 122,

y: 91, 103, 90, 113, 108, 87, 100,

n, = 8

n, = 10

Ifd = O(IC, H(): M = P‘Q)

then t 1.73, df = 16.00

Keystrokes:

 

o
900

4100

Yoo

YL a

1080 3

1140 0

12000 8

1030 B

1220 0

v
Vv

v
v

v
v

v

 v

 v
v

-3.20 ***
1.00 *%*x*

~7.16 x
4.00 **x

120

80, 99, 54

Outputs:

0.00

1.00

79.00 ***

1.00 ***

84.00 ***

2.00 ***

99.00 ***

3.00 **x*

99.00 ***
200 ***

108.00 ***
3.00 ***

114.00 ***
4.00 *x*

120.00 ***

5.00 ***

103.00 ***

6.00 ***

122.00 ***

7.00 ***

(D)

(sp)

(t)

(df)

(error)

(correction)



1200 8

ona

fanm g 

103800 3

€00

113800

10800

370 0

10000 O

v

 v
v

 v
v

v
v

v 300O

en v 

5400 88

R/S

v
\4

15-06

120.00 ***
8.00 **x*

0.00 **x* (d)

91.00 ***
1.00 **x*

103.00 ***
200 ***

90.00 ***
3.00 ***

113.00 ***
4.00 %

108.00 ***

5.00 ***

87.00 ***

6.00 ***

100.00 ***

7.00 *x*

80.00 ***

8.00 ***

99.00 ***
900 ***

54.00 ***

10.00 ***

1.73 % (t)

16.00 ***  (df)
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CHI-SQUARE EVALUATION

CHI-SQUARE EVALUATION

START P? O+E(S+) Ok+Ex(Z-) +x 42

 

This program calculates the value of the X statistic for the goodness offit test

by the equation

. _ 2 (O; - B
X
i B

where O; = observed frequency

E; = expected frequency

If the expected values are equal

O,
(E =E = > foralli)

n

_ nEOiZ

X2 T30,

 

then

 - 20

Note: In order to apply the goodness of fit test to a set of given data, com-

bining some classes may be necessary to make sure that each ex-

pected frequency is not too small (say, not less than 5).

Reference: Mathematical Statistics, J. E. Freund, Prentice Hall, 1962

 

 

 

 

 

 

 

 

      

STEP INSTRUCTIONS oaTaUNTs KEYS oorie

1 Load side 1 and side 2

2 Initialize A 0.00

3 To set print mode* a 1.00

4 For equal expected values,

goto 10

5 Do6~7fori=1.2,...., n

6 |Input: O O

Ei E i  
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STEP INSTRUCTIONS baThoNTs KEYS oots

7 If you made a mistake in

inputting O, and E,, then

correct by — O«

E, 0 i-1

8 Calculate x2 G X2

9 For a new case, go to 2

10 |Do11~12fori=12,...,n

for equal expected values

11 Input: O, o o0 i

12 If you made a mistake in

inputting Oy, then correct by — On 20 i-1

13

|

Calculate:x 2 o X,2

E e E

14 For a new case, go to 2

*Note: to clear print mode

press — CLF

©   
 

Examples 1:

Find the value of ¥ statistic for the goodness offit for the following data set:

 

 

 

 

o) | 8 50 47 56 5 14

E, | 9.6 46.75 51.85 544 825 9.15

xlz = 4.84

Keystrokes: Outputs:

o 5 0.00
0 » 1.00

8 9.6 » 8.00 ***
9.60 ***
1.00 ***
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50 46.75 50.00 *%**
46.75 **x*

2.00 ***

47 51.85 47.00 ***

51.85 ***

3.00 ***

56 54.4 > 56.00 ***
54.40 ***

4.00 ***

5 8.25 » 5.00 ***

8.25 ***

v100 100 100.00 *** (error)

 

 

100.00 ***

100 10083 » 100.00 *** (correction)

100.00 ***

5.00 ***

14 9.15 > 14.00 ***
9.15 ***
6.00 ***

v 4.84 %% (x?)

Example 2:

The following table shows the observed frequencies in tossing a die 120 times.

x¢ can be used to test if the die is fair.

Note: Assume that the expected frequencies are equal.

number | 1 2 3 4 5 6

frequency O, l 25 17 15 23 24 16
 

X, = 5.00

E =20.00



Keystrokes:

a
a
500

oo

nveEo

90 Q

500

2300

24000

1600 0

»
»

 v

 v

 v

 v

 v

 v
v

v

 \4

Outputs:

0.00

1.00

25.00 ***
1.00 **x*

17.00 ***

2.00 ***

19.00 ***
3.00 **x*

19.00 ***
200 ***

15.00 ***
3.00 ***

23.00 ***
4.00 ***

24.00 ***

5.00 **x*

16.00 ***

6.00 ***

500 ***

20.00 ***

16-04

(error)

(correction)

(X,2)
(E)
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CONTINGENCY TABLE

CONTINGENCY TABLE

START 2xk: Xqjp-+(Cj)  Xypt=(2-)  +x2Cc *RiiR2:T

 

Contingency tables can be used to test the null hypothesis that two variables

are independent.

I. 2 xk CONTINGENCY TABLE

 

 

j
[ 1 2 k Totals

1 X1 Xq2 e Xqk R,

2 Xo1  Xoo Xok R,

Totals C, C, Cu T  
Test statistic

  

k
Xy T

"R1 i 1I
M
wT

X TR1
Degrees of freedom df = k - 1

Pearson’s coefficient of contingency C. measures the degree of association

between the two variables

Cc = _xz._

VT + X2

II. 3 x k CONTINGENCY TABLE

j
\ 1 2 .. k Totals
 

1 X117 Xi2 X1k R,

2 X1 Xoo Xok R,

3 X317  Xao X3k R,
   Totals C, C, C« T
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This program computes the ) statistic (with 2(k - 1) degrees of freedom) for

testing the independence of the two variables. Also Pearson’s coefficient of

contingency C., which measures the degree of association between the two

variables, is calculated.

Equations:

Row sum R; = 2 xj 1 =1,2,3

3

Column sum C; = Z Xij ] 1,2, ...,k

|
|
M
x

25

3

Total T = Z

Chi-square statistic

3k )
@ = z E (xiy - Ey)

i=1j=1 Ej

3 k

-1 ( izl j=21 R; G ) !

Where the expected frequency

 

Contingency coefficient

Reference:

B. Ostle, Statistics in Research, lowa State University Press, 1972.
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STEP INSTRUCTIONS DaraUmiTs KEYS ooS

1 Load side 1 and side 2

2 Initialize a 0.00

3 To set print mode* o0 1.00

4 |For2xkgoto5s

For 3 x k go to 11

5 |Do6~7forj=1,2,...,k

for2 x k

6 Input: x; X1j

X2j X2j 0 j

(Optional) Calculate column

sum C; R C;

7 If you made a mistake in

inputting x,, and x,,, then

correct by — X1

X2h j-1

(Optional) Calculate column

sum C,, (correction) B -C,

8 Calculate: x? 0 X

Cc C.

9 Calculate: row sums R, R,

R, R.

total T B T

10 For a new case go to 2

11 Do 12~13forj=1,2,...,k

for 3 X k

12 Input x; Xqj

Xzi Xoi

X3j X3j a j

(Optional) Calculate column

sum C; G
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STEP INSTRUCTIONS paTAUNTS KEYS oraoNT

13 If you made a mistake in

inputting X, , Xz and Xsp,

then correct by — X4h

Xon

X3h 0 j-1

(Optional) Calculate column

sum C,, (correction) -C,

14

|

Calculate: x? e X2

C. C.
15 Calculate: row sums R, na R,

R, R,

R, R,

total T B T

16 For a new case go to 2

*Note: to clear print mode

press — CLF

©    
Example 1:

A random sample of 250 men and 250 women were polled as to their desires

concerning the ownership of television sets. The data in the following table

resulted. Apply the program to analyze the result of the poll, i.e., can the

hypothesis that the desire to own a television set is independent of sex be

rejected?

Results of Sample Poll on Television Ownership
 

 

 

Classification Men Women Total

Want television . .............. 80 120 200

Don’t want television .......... 170 130 300

Total 250 250 500    
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Keystrokes: Outputs:

0 » 0.00

20 » 1.00

80 170 @ » 80.00 ***

170.00 ***

120 130 8 120.00 ***

130.00 ***

0 > 13.33 *kx  (53) 

X = 13.33 > X2.99(1) = 6.63

Thus, the hypothesis that desire to own a television set is independent of sex

is rejected.

Example 2:

Find test statistic x* and coefficient of contingency C. for the following set
of data.

 

 

 

 

 

1 2 3

Al 2 5 4

B/ 3 8 7

Keystrokes: Outputs:

0 » 0.00

20 » 1.00

2 380 > 2.00 **x*

3.00 ***

R/S » 5.00 ***  (C))

5 8 0 > 5.00 ***
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R/S » 13.00 *** (C,)

6 20 > 6.00 ***  (error)

LR — 15.00 ***  (Cy)

6 9 » 6.00 ***  (correction)

2.00 **x*

R/S » —15.00 *** (-C,)

4 70 > 4.00 ***

3.00 **x*

R/S » 11.00 ***  (Cy)

0 > 0.02 ¥*x  (X)
> 0.03 *%%  (C,)

G » 11.00 *** (R,)

R/S » 18.00 *** (R;)
R/S » 29.00 *** (T) 

Example 3:

Find test statistic x* and coefficient of contingency C. for the following set

of data.
j

i 1 2 3 4

1 36 67 49 58
2 31 60 49 54
3 58 87 80 68
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Keystrokes:

(A >
o0 > 

36 ENED3 EEDe ——

R/S v
67 EIED 60 CEED0 @ —

R/S v

4 EIED 49 EEED 300 @

 

R/S v

49 EIED 4 EED0 A —

 R/S v

+ EIEED 49 ENED 300 @

 

 

Outputs:

0.00

1.00

36.00 ***

31.00 ***

58.00 ***

125.00 *** (C,)

67.00 ***

60.00 ***

87.00 ***

2.00 **x

214.00 *** (C,)

4.00 *** (error)

49.00 ***

80.00 ***

133.00 *** (C,)

49.00 ***
49.00 ***
80.00 ***
4.00 **

178.00 *** (C,)

4.00 *** (correction)

49.00 ***

80.00 ***

~133.00 *** (-Cj)



58 ENED 54 EEED 68 M @ —» 58.00

R/S

T

i

R :
E w

 v

 

v
Vv

 

vV
v

VY

 

 TE] v

54.00 **x*

68.00 ***

4.00 ***

180.00 ***

3.36 ***

0.07 ***

210.00 ***

194.00 ***

293.00 ***

697.00 ***

(Cy)

)
(Co)

(Ry)
(R2)
(Rs)
(T)

17-08
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SPEARMAN’S RANK CORRELATION COEFFICIENT

SPEAR
CORRELATI

START ? RS, (4  Rk*Sk(Z-) R34

 

Spearman’s rank correlation coefficient is a measure of rank correlation under

the following circumstance: n individuals are ranked from 1 to n according to

some specified characteristic by 2 observers, and we wish to know if the 2

rankings are substantially in agreement with one another.

Spearman’s rank correlation coefficient is defined by

n

6 DD?
i=1rg=1-——'"1

’ n(n? — 1)

where n = number of paired observations (X;, y;)

D; = rank (x;) - rank (y;) = R; - §;

If the X and Y random variables from which these n

pairs of observations are derived are independent, then

rs has zero mean and a variance equals to

1

n -1

A test for the null hypothesis

Hy: X, Y are independent

is using

Z =1,Vn — 1

which is approximately a standardized normalvariable (for large n, say n=10).

If the null hypothesis of independence is not rejected, we can infer that the

population correlation coefficient p(x, y) = 0, but dependence between the

variables does not necessarily imply that p(x, y) # 0.

Note: -1 =71=1

r; = 1 indicates complete agreement in order of the ranks and ry =

- 1 indicates complete agreement in the opposite order of the ranks.

Reference: Nonparametric Statistical Inference, J. D. Gibbons, McGraw

Hill, 1971
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STEP INSTRUCTIONS ATs KEYS |SAONITS

1 Load side 1

2 Initialize 0 0.00

3 To set print mode* (6 1.00

4 Dob5~6fori=1,2,----,n

5 |Input R i

S i i

6 If you made a mistake in

inputting R, and S,, then

correct by — R,

S 0 i-1

7 Calculate: rq re

z A5} z

8 For a new case, go to 2
 

 

*Note: to clear print mode
 

press — CLF
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Example:

The following data set is the result of two tests in a class; find ry and z.

 

    
 

 

 

 

 

 

Xi Yi Ri S
Student Math Grade Stat Grade Rank of x; Rank of y;

1 82 81 6 7

2 67 75 14 11

3 91 85 3 4

4 98 90 1 2

5 74 80 8

6 52 60 15 15

7 86 94 4 1

8 95 78 2 9

9 79 83 9 6

10 78 76 10 10

11 84 84 5 5

12 80 69 8 13

13 69 72 13 12

14 81 88 7 3

15 73 61 12 14

Keystrokes: Outputs:

0 » 0.00
O » 1.00

6 7 » 6.00 ***

7.00 **x*

4@ED 110 > 14.00 ***

11.00 ***

3 4 — 3.00 ***

4.00 ***

1 2 » 1.00 ***

4.00 **x
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11 EED8 > 11.00 **x*

5.00 ***

5 5 » 5.00 ***  (errors)

5.00 ***

5 50 » 5.00 ***  (correction)

5.00 ***

5.00 ***

15 E5ED 15 @ > 15.00 ***
15.00 ***

6.00 ***

4 1 > 4.00 ***

2 9 > 2.00 *k*

8.00 %k k

9 6 > 9.00 ***
6.00 ***

9.00 **x*

10 10 » 10.00 **x

10.00 ***

10.00 ***

5 5 > 5.00 ***
5.00 ***
11.00 % k3K

8 13 > 8.00 *xx
13.00 ***

12.00 ***
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13 12 » 13.00 ***

12.00 ***

13.00 ***

7 3 » 7.00 ***

3.00 ***

14.00 **x*

12 14 » 12.00 ***

14.00 ***

15.00 ***

a » 0.76 *** (1)
LR » 2.85 ¥*¥x (z) 



Notes
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X AND R CONTROL CHARTS

X AND R CONTROL CHARTS

 

START P? Xij(Z+) Xik(Z-=)  *Xmax*Xmin

In quality control, a chart is used to decide periodically whether a process is

in statistical control. The use of such a chart facilitates the detection and

elimination of assignable causes of process variation, thereby reducing

rejects and rework, improving product quality, and lowering inspection cost.

The x chart and R chart are two of the most frequently encountered, they

deal with measurement data.

Suppose x;; represents the j" data point from the i*" samiple, i =1, 2, ..., m
and j = 1, 2, ..., n. This program computes (1) the sample mean X and the

sample range R;, (2) the over-all mean X and the average range R, (3) the

upper control limit Ugand the lower control limit L; for X, and (4) the upper

control limit Ui and the lower control limit Lg for R.

Equations:

1. n

X; = 2 X;/n
j=1

Ri = Xmax — Xmin

where Xpax 18 the maximum of the x values and Xp,;, is the minimum of the

x values in the i" sample.

2. m

X = 2 il/m

=1

m

i=1

3. Lf =X - Agfi

where A, is the factor for the X chart, which can be found in the following table.

4. LR = D3R

Ur = DR
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D; and D, are factors for the R chart, which can be found in the table.

Factors for determining from R the 3-sigma control limits for x and R charts.

 

 

 

Number of Factors for R chart
. Factor for

observations

in subgroup * chart Lower limit Upper limit

n A, D, D,

2 1.88 0 3.27

3 1.02 0 2.57

4 0.73 0 2.28

5 0.58 0 2.11

6 0.48 0 2.00

7 0.42 0.08 1.92

8 0.37 0.14 1.86

9 0.34 0.18 1.82

10 0.31 0.22 1.78

11 0.29 0.26 1.74

12 0.27 0.28 1.72

13 0.25 0.31 1.69

14 0.24 0.33 1.67

15 0.22 0.35 1.65

16 0.21 0.36 1.64

17 0.20 0.38 1.62

18 0.19 0.39 1.61

19 0.19 0.40 1.60

20 0.18 0.41 1.59      
All factors are based on the normal distribution.

The table is reproduced from Statistical Quality Control, by Grant and

Leavenworth, 1972, with permission of McGraw-Hill Book Company.
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STEP INSTRUCTIONS 5A'T’:SJITS KEYS ooruDNITS

1 Load side 1 and side 2

2 Initialize 0O 0.00

3 To set print mode* Q 1.00

4 Do 5~ 9fori=1,2,..., m

5 |Do6~7forj=1,2,...,n

6 Input x;; X;; j

7 If you made a mistake in

inputting x;., then correct

by * — Xik 0 j-1

8 Calculate: Xy a Ximax

Xmin Ximin

9 Calculate: the mean x; oo X;

the range R; o0 Ri

10 Calculate: X 0 X

R o R

11 Calculate the x limits:

the lower A, 0 Lx

the upper 0 Uz

12 Calculate Ly D, np La

13 Calculate Ug D, 1] Us

14 For a new case, go to 2

*Note: to clear print mode

press — (0)

S

€
 

**Note: If there are two or more
 

X;x's entered incorrectly (one
 

follows the other), then do not
   try to correct them, go to step 2.   
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Example:

For the following set of data, find the lower and upper control limits for

X and R. ]

N 1 2 3 4 5

1 10.04 10.00 10.02 10.01 10.02
Sample 2 10.00 10.01 10.08 10.02 10.01

3 10.02 10.02 10.02 10.04 10.01

(Note: n = 5,A,= 0.58,D; = 0,D, = 2.11)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

0 » 0.00

0 » 1.00

10.04 » 10.04 **x*

1.00 ***

10 > 10.00 ***
2.00 kK k

10.02 » 10.02 **x*

3.00 ***

11.11 » 11.11 ***  (error)

4.00 **x*

11.11 8 —» 11.11 ***  (correction)

10.01 > 10.01 ***

4.00 **x*

10.02 > 10.02 ***

5.00 ***

B » 10.04 *** (X max)

B > 10.00 *** (X1 min)

o0 » 10.02 *** (X))

0o » 0.04 ¥**  (R))

10 » 10.00 ***

1.00 ***

10.01 » 10.01 ***

2.00 **:*

10.03 » 10.03 ***

10.02 > 10.02 ***

4.00 ***
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10.01

a
a

v
v

v

 

10.02

v

 

10.02

10.04
v

v
 v

 10.04 B

10.02

10.04

v
v

 

10.01

v

 v
v

 

 

vV
v

Yy

 

v

 

0.5sm 03
oe

ono

21108

Reference:

v

 

v
v

Vv
v

10.01 ***
5.00 ***

10.03 ***

10.00 ***

10.01 ***

0.03 ***

10.02 ***

1.00 ***

10.02 ***

10.04 ***

3.00 **x*

10.04 ***
200 ***

10.02 ***

3.00 ¥+
10.04 **x
4.00 ***
10.01 **x

10.04 ***

10.01 ***

10.02 ***

0.03 ***

10.02 ***

0.03 ***

10.00 ***

10.04 ***

0.07 **x*

(X2 max)

(XZ min)

(X2)
(R2)

(error)

(correction)

(XB max)

(Xs min)

(X3)
(R3)

®
(R)

(5]

(Up)

(Lr)

(Ur)

Grant and Leavenworth, Statistical Quality Control, McGraw-Hill, 1972
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Notes
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OPERATING CHARACTERISTIC CURVES

OPERATING CHARACTERISTIC CURVES

 

START P? fin: N

This program evaluates the probability P, of acceptance for a single sampling

plan with finite or infinite lot size.

Equations:

1. Finite lot size

The hypergeometric distribution is used to evaluate the probability P,. The

lot size N, sample size n and the acceptance number ¢ (maximum allowable

number of defectives in the sample) should be given. The probability P,,

which is the ordinate of the type A operating characteristic curve, can be

computed for the different values of the fraction defective p in the lot.

P, = CE f(x)
x =0

()X n - x
f(x) =

()n
where f(x) is the hypergeometric density function, M is the number of defec-

tives in a lot which is calculated as the integer part of Np.

 

The recursive relation

fx + 1) = x-M&-n f(x)
x+1)(N-M-n+x +1)
 

x=0,1,2,....,n - 1)

is used to find the probability

P, = 2 f(x)

)

with starting value

f(0) =
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N
The binomial coefficient ( ) is computed by the formula

n

N _ NN - 1) ... (N-n+1)

n - 1 -2 - ... °n

2. Infinite lot size

 

The binomial distribution is used to evaluate the probability P,. The sample

size n and the acceptance number ¢ should be given. The probability P,,

which is the ordinate of the type B operating characteristic curve, can be

computed for different values of the fraction defective p.

P, = 20 £(x)

nf(x) = (x) P (1 -y

The recursive relation

where 0<p<].

p(n - Xx)

fx+D = =D (1-p
f(x) 

x=0,1,2,...,n - 1)

is used to find the probability

C

P. = D fx
x =0

with starting value

f0) = (1 - p)"

Remarks:

1. The program requires that 0 < p < 1.

2. For the type A curve (finite lot size), if ¢ = 0, P, = £(0).
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3. For certain combinations of N, n ,and ¢ (usually when they are large), an

overflow condition will occur. In that case, the program halts and the

display shows all 9’s.

4. If the lot size is finite (type A), the execution time mainly depends on the

sample size n and the acceptance numberc; the larger they are, the longer

it takes.

5. The type A OC curve forfinite lot sizesis really a set of discrete points,

since defectives can occur only as whole numbers. For very large lot

sizes, these points come very close together, giving a practically con-

tinuous curve.

Type B OC curves can be considered as suitable approximations to type

A OC curves, provided the sample size n is small compared with the lot

size N (in general, if n/N < 0.1).

6. The lot size N has a relatively small effect on the type A OC curve as

long as n/N is not large. The absolute sample size n is a much more con-

trolling factor in determining the type A OC curve.

7. The acceptance number ¢ affects drastically the probability of acceptance

for the type B OC curve for any given fraction defective p.

References:

1.  Dodge and Romig, Sampling Inspection Tables, John Wiley and Sons,

1959.

2. Grant and Leavenworth, Statistical Quality Control, McGraw-Hill,

1972.

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 |Load side 1 and side 2

2 Initialize 0O 0.00

3 |To set print mode* 0 1.00

4 |For infinite lot size (type B),

go to 11

5 |Forfinite lot size (type A), do 6~ 9

6 |Input lot size N N

7  |Input: sample size n n

acceptance number c 0 c

8 |Calculate probability P, p P.     
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STEP INSTRUCTIONS pATAUNITS KEYS DATA/UNITS
9 |For a different p, go to 8

10 |For a new case, goto 2

11 Input: sample size n n

acceptance number c ne c

12 |Calculate probability P, p ne P,

13 |For a different p, go to 12

14 |For a new case, go to 2

*Note: to clear print mode

press — CLF

©  
Example 1:

Find the type A OC curve for the sampling plan with N = 200, n = 20

and ¢ = 0 (compute P, forp = 0, 0.02, 0.04, 0.06, 0.08, 0.1, 0.12, 0.14).

 

 

 

 

 

 

 

 

Keystrokes: Outputs:

0 » 0.00

0 » 1.00

20008 » 200.00 *** (N)

20 0 D) » 20.00 ***  (n)

0.00 ***  (c)

0@ » 0.00 **x*

0.023 > (.02 ***

0.65 **x*

0.04 > 0.04 ***

0.42 ***

0.06 3 > 0.06 ***

0.27 *x*
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0.083 » (.08 ***

0.17 ***

0.13 > 0.10 ***

0.11 ***

0.123 » (.12 ***

0.07 ***

0.1483 » (.14 **x*

0.04 ***

 

  
0O .02 .04 .06 .08 .1 .12 .14

Example 2:

Find the type B OC curve for the sampling plan with n = 200, ¢ = 1

(compute P, for p = 0, 0.01, 0.02, 0.03 and 0.04).

 

 

Keystrokes: Outputs:

0 » 0.00
0 » 1.00

200 1B ——200.00 *** (n)

1.00 *** (c)

om > 0.00 **x* 

1.00 ***



00133 3

0.2mBa

0.0302 3

0400 3

 

v
v

v
v

0.01 **x

0.40 **x*

0.02 **x*

0.09 **x*

0.03 **x*

0.02 **x*

0.04 ***

2.656338303-03 ***

  

20-06



21-01

SINGLE- AND MULTI-SERVER QUEUES

SINGLE - AND MULTI-SERVER QUEUES

TRyBN RN .R L) t+P(t)

 

1. Infinite Customers

Suppose there are n (n = 1) identical stations available to service calls from

an infinite number of customers. Let A be the arrival rate of customers (Pois-

son input), u be the service rate of each server (exponential service), and

let the service discipline be first-come, first-served. Assume all customers

wait in a single line and are directed to whichever station is available. Assume

further that, no customers are lost from the queue.

This program computes the following values for given n, A and w.

Equations:

1. The intensity factor

©

I
T
I
>

(p must be less than n)

2. The probability that all servers are idle

1 -1

k n

PO= p_+___£—

4 k1
n! (I—B)

n

3. The probability that all servers are busy

nPO

(o)
4. The average number of customers in the queue

=S |

,r Il

©

P
n_

© oL, = 

©



21-02

5. The average number of customers in the system (waiting or being served)

L=L,+p

6. The average waiting time in the queue

L,T. =
a A
 

7. The average flow time through the system

LT=—
\

8. The probability of waiting longer than time t

P(t) = P, e"(7M1

Remarks:

1. n must be an integer greater than or equal to 1.

2. p < n, otherwise the queue increases without bound.

3. A and p are rates, that is, numbers per unit time.

I1. Finite Customers

Suppose there are n (n = 1) identical stations available to service calls. This

program handles the case in which demand arises from a finite rather than an

infinite population of customers.

Let the number of customers m be fixed; let a be the mean time between

service calls; and s be the mean time to serve one customer. Given m, n, s

and a, this program computes the following values.

Equations:

1. The average number of customers in the system (waiting or being served)

M

D k.
k=0

m

Qx
k=0
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where

Qo =1

kQx ifl <=k <n

(m —k+1)pQx,; =

nQy ifn<k=m

and

_ s
p a

2. The average flow time through the system

T = aL

3. The average number of customers in the queue

Lq=m[(p+1)(—ll\"4——l)+l]

4. The average waiting time in the queue

T, = alL,

5. The over-all efficiency factor of the system

F=-(p+1) (L—l)
m

Remarks:

1. For large values of m and/or small values of p, the calculation of Qy in the

routine under [ (¢] may underflow. To avoid this, the program tests to see if

Qx <107%.If it does, the program will halt its recursive solution for Qy and go

directly to the calculation of L. This should notaffect the calculated value of L.

2. For certain combinations of m, n, s and a, an overflow condition will

occur. In that case, the program halts and the display shows all 9’s.

3. The execution time for L depends on m; the larger m is, the longer it

takes. A rough estimate of the time for this routine (8 (c]) is given by m/30

minutes.
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4. Suppose instead of knowing s and a, the service rate u of each server and

the arrival rate A are given. Then the following formulas can be used to

compute s and a in order to run this program.

1
S —_—

7}

1
a__

A

A
Note that =—

P M

References:

1. H. M. Wagner, Principles of Operations Research with Applications to

Managerial Decisions, Prentice-Hall, 1969.

2. James Martin, Systems Analysis for Data Transmission, Prentice-Hall,

1972.

3. Hillier and Lieberman, Introduction to Operations Research, Holden-

Day, 1970.

4. Peck and Hazelwood, Finite Queuing Tables, John Wiley and Sons,

1958.

 

 

 

 

 

 

STEP INSTRUCTIONS oaranTs KEYS otaonTs

1 Load side 1 and side 2

2 Forfinite customers go to 11

3 Do 4 ~ 9 for infinite customers

4 Input u B

A A
 

n n
 

o

5 |Calculate P, a

Py o Py
 

 

6 |Calculate: L,
 

L       
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STEP INSTRUCTIONS DAPUT& KEYS priiONiTs

7 Calculate: T, 0 T,

T 0 T

8 Input t to calculate P(t) t P(t)

9 For a differentt, goto 8

10 For a new case, go to 2

11 Do 12 ~ 16 forfinite customers

12 Input: number of customers m

number of servers n o0 m

13 Input: service time s

arrival time a 70 p

14 Calculate: customers in system o L

time through system 0 T

15 Calculate: queue length o0 L,

waiting time in queue e T,

16

|

Calculate efficiency factor F na F

17 |For a new case, go to 2    
Example 1:

Bank customers arrive at a bank on the average of 1.2 customers per minute.

They join a common queue for 3 tellers, each teller serves at a rate of 30

customers per hour. Find p, Py, Py, Ly, L, Ty, T and the probability P(2) that a

customer will have to wait for more than 2 minutes.

(

Keystrokes:

SEMED 12ENED 3 0

30
Note: Service rate =6—=

 

Outputs:

1.20 ***

3.00 ***

2.40 ***

0.5 customers per minute)

Arrival rate A = 1.2 customers per minute

(W)
(N

(n)

(p)
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0 > 0.06 ¥** (P,
0 » 0.65 ¥** (P,

> 2.59 *¥% (L)
» 4.99 *** (L)

B > 2,16 ¥¥% (T,
D > 4.16 ***  (T)

23 > 2.00 ¥**  (p) 

0.36 ***  (P(1))

Example 2:

A laundromat has 12 washers which require an average of 4 hours of ser-

vice after every 60 hours of operation. If there is only one service person

in the laundromat, find p, L, T, L,, T, and F.

 

 

 

 

 

 

 

Keystrokes: Outputs:

12 120 » 12.00 ***  (m)
1.00 *** (n)

4@0 7 B2 » 4.00 ***  (s)

60.00 ***  (a)

0.07 ***  (p)

0 > 1.64 ¥%* (L)
B » 98.66 *** (T)

o0 » 0.95 *** (L,

ne > 57.24 **% (T,)

g » (.92 *** (F)
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Notes
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PROGRAM LISTINGS

The following listings are included for your reference. A table of keycodes

and keystrokes corresponding to the symbols used in the listings can be found
in Appendix E of your Owners Handbook.

Program Page

1.  Basic Statistics for Two Variables ......................L01-01

2. Factorial, Permutation and Combination - ... «.«...c......L02-01
3. Moments, Skewness and Kurtosis

(For Grouped or Ungrouped Data) ....................L03-01

4. Random Number Generator ............................L04-01

5. Histogram . ......L05-01

6.  Analysis of Variance (One Way) .......................L06-01

7. Two Way Analysis of Variance ......,L07-01

8.  Analysis of Covariance (One Way) ......................L08-01
Card 1

Card 2

9.  Normal and Inverse Normal Distribution .................L09-01
Card 1
Card 2

10. Chi-Square Distribution . .......... ... ... .. ooLL10-01
11, tDistribution . ........ .....tL11-01

12. F Distribution .......... ... ....L12-01

13. Multiple Linear Regression .. ...........................L13-01
14. Polynomial Approximation ................. ... ........L14-01

Card 1
Card 2

15, t StatiStiCS . ...ttteL15-01

16. Chi-Square Evaluation ............. ... ... ... ... ... ..., L16-01

17. Contingency Table ......... ... ... .. . ...L17-01
18. Spearman’s Rank Correlation Coefficient .................L18-01

19. xand R Control Chart .............. ... ...L19-01

20. Operating Characteristic Curves ........................L20-01

21. Single- and Multi-Server Queues ........................L21-01
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Basic Statistics for Two Variables

 

  
 

 

 

         

0A1 #LBLA @57  STO09
882  CLRG ase 28

662 CFéa Initialize 859 6SBY

884 CF1 868  GSBS

85 CF2 861 RTN

a8g 28 062 xLBLE

087  CLRé 862 SF1 Correction for xy,v, fx.
98¢ F2s @64  GSBD

289 a 0865 CF1

Gle KTN 866 RTN
@11 %LEBla Set flag O for print. @67 xLBL3

a1z cFe 668 F1#

@13 1 869  GTO4

a14 RTN are I+

615 xLELC Correction for x, y. 671 RTN

016 Fa~ @72 xLBL4

817 GSBe ér3 x-
a1e iF1 @74 RTN

a19 XeY @75 *LBLb

a2e z- 876 x X,y

621 GSBY er7  GSBS

822  GSES a7e R/8
a23 CF! 079 Y

624 RTN 888  GSBY

825 «LBLE 68!  GSBE

a2¢e Fa% Input x;, yi. 882 RTN

827  6SB6 @83 xLELb

g2e X2y 084 X
@29 I+ 885 STO08B

63  6SBS a8¢ 2y

#31  GSBE 887 F&s

a32 RTN esge  ST0&

833 xLBLD Input x;, v, f;. 089 P2S V,, V.

@34 sTOC 9@ S Y
a3s F12 a91 EEX

836 CHS 892 2

837  ST+9 692 X

a3e R4 €94 Xy

839  STOE 895 LSTX
a4e Ré a9¢ X

641  STOA 097 2y

842 Rt 898 RCLE

843 Fa? @99 :
844  GSBE 186  GSBY

845 RT 181 k7S

213 ABS 182 Y

847  6SBY 183 Pz

648 STOI 184 RCL®

049 xLBLZ 185 Fas
@56 RCLB 186 =

@51 RCLA 187  6SBS

852 6SB3 188  6SB&

853 DSZI 189 RTN
854 E6T02 118 xLPLc

855 RCL9 111 S

0856 P3S 112 GSBYS

REGISTERS

0 1 2 3 4 5 6 7 8 9
x xf;

SO _ S1 S2 S3 S4 S5 S6 S7 S8 S9
Y Zx; rx;? 2y; Sy;? X Vi n

A Xi B vi C f, D E |    
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13 R/S 169  GSBY

114 2y Sx. Sy 178 RTN

115  GSB9 171 sLBLd

i16  GSB8 172 8
117 RTN 173 KCLE

118 *LBLc 174 =

119 s 175 x Txy

126 xLBLI 17¢ 17X

121 ey Sx',Sv' 177 GSES

122 RCLY 78 GSBE

122 28 179 RTN

124 ENT?T 188 xLBLe

125 X&Y 181 RCLY
12¢ 1 182 G6SBY - -
127 - 182 R/S i 2
28 : 184 X2 Exivi
129 X 185  GSBS
138 = 18¢ R/S
131 ESBS 187 ey

132 F2? 182  FRCLE

133 GBS 189 F2S
134 CFz 198 GeBY

135 RS 191 ESBE

136 LSTX 192 RTN
137 S 192 «xLBLe

138 Xy 194 Fes

139 SFz2 195 KCLV7

148 6T01 196 FCLS CL2 w2
141 RTN 197 F3sS B2
142 xLBLd 192 GSBYS

143 X 199 R/S
144 2y 288 X2y
145 P35 281  G3BY
146  STO6 282 cskR
147 RCL8 282 RTN
148  RCL4 284 rlLcle

149 RCLE 205 Xey
150 x , Z8€ PRTX .

151 - Sxy Sxy 207 X2y Print xi. vi-
152 RCLY 208 FRTX
152 1 289 RTN
154 - 21e xLBLY

igg ;5 Eié F;?; Subroutine for print.

157 STOE 213 RN
158 GSB9 214 xLBLB

159 R/S 215 F8?
ig? RCZ; 5;? g?g Subroutine for space.

162 P2S
163 ENT?

164 Y

165 1

16€ -

167 <

168 =
LABELS FLAGS SET STATUS

A Start Bityi (24 [ xictyic (29) P xi, v, f; Exicvie fic |° Print FLAGS TRIG DISP

3 Print ® Used € Used ? Used CXxi " -(Correct)) o N HT peg w0 Fx w0
O Print x;, y; |' Used 2 Used 3 Used 4 Used 2s, 10X GRAD [} sci [

5 6 7 8 Space 9 Print 3 2 F]J :J RAD ENGZ[ i       
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Factorial, Permutation and Combination

 

  
 

 

 

        
   

@81 xLELA @57 LSTX
882 CLRG Initialize 858  X<y?
082 CFa 259  GSBe

B84 a ee8  ST07

0es RTN fel 1

886 *LELE Set flag O for print. @62 ST0I
ae7 SFé @63 +

fae 1 a64 ST06
a82 ETN 865 CLX
#1e xLELD a6e  X=Y?

211 X2y 867  6T0O3

812  GSBa 862 xLBLE17 gy Inputm, n for ,,P,. 669 Re

614 G5Ba are 1

815 X>Y7 @71 RCL1I
1€ ET0Z &72 +

d17  ENT?® €72 STaI

o18 @ @74 XoY?
a19  X=Y? 8?5 G&TOS
aze ETO3 a7e  RCL7

621 LX arv XY
822 1 e7e +

622 X=Y7 879 LSTX
824  GT04 ese =
@25 - 381 kCLé
aze ST01 &8z X

az2? k¥ @82 SToe

aze sT0v7 664 GToa
829 xLoL! 685  ¥LBL4

a3e KRCL7 @86 R

631 1 a87 R

632 - 282  GSEBa mPy=m
@32 &Tav 389  GSBb

a34 X a9 RTN

83 DsZI @91  xLBL6
a3 G101 #92  STU6

€37  ESBa @97 XY

@32  ESBb 294 RTN

39 RTN 895 xLELS

@48 xLBLZ 69€  RCLs

841 é 897  ESBa

42 £ a9e 6SBb
042 xLBL3 Error 299 RTN

44 ENT? 18@ xLBLC

a4s 1 ia1 GSEBe
#4€  GSEa 182 €701

a47 65Bk 183 ST02
J48 RTN L] 6 Input n for n!

@49 ¥LBLE .85 g

gs5e X2y 1086 2y

as1 ESBa 187  X£y?
852 2y Input m, n for ,C, 188 GTOS

as2 GSBa 189 X2y

254 Y7 19 -

855  EToe 111 STOI

256 - 112 LETX

REGISTERS

0 " mn 2Log69!)*...|° (n - i) > ® Used ! far P
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D I
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113 N!

i14 LOG

115 sTO0Z

i16  RCL1
117 ENTt
11e LOG
i19 5T+e

128 «xLeL7

121 £sz1

122 GTOE
123 ETO7

124 xLBL7
128 RCLZ

12€ INT

(27 G55Ba

i2e RCLZ
129 FRC
i 3e 1@~

131 DSPY

132 GSBa

132 D3F2

i34 RCL1
i3 ESBL
13¢ R-S

137 R

138 R¢

139 k<8
l4e Kt

141 RTN

142 xLBLS

1:: RC“'}" Take log (n = 1).

145 -

14¢ 5703
147 LUG

148 CT+2
149 6107

52? tLBb:: For n < 69.

152 ESBa
183 GSEb
154 RTN

igg ‘LE;; Subroutine for print.

157 PRTX

158 ETN

;gg ‘L?;g Subroutine for space.

161 SPC

162 RTN

LABELS FLAGS SET STATUS
A Start B Print? C h-n! o mtn—>P, Em?n*mcn 0 Print FLAGS TRIG DISP

a Print ® Space ¢ d © ‘ 0 OE % DEG X FIX X
0 Ch T m! 2 Error 3 mPo. mCo mP.. mC, 2 10X GRAD ] scI O

2 O X RAD UJ ENG O
5 Output 6 x2y 7 n>69 5n>69 ®n<69 3 3 0 X n_2          
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Moments, Skewness and Kurtosis

(For Grouped or Ungrouped Data)

 

   
 

 

          

@@1  xLBLA 8s7 F1?

@82 CLRE as5e CHS
@82 P25 Initialize a59 ST+

£64 CLRE o6e X2y

885 P& 661 x

aee CF1 862 ST+2

a8r CFa 863 LSTX

o688 a 064 x
a89 RTN B65  ST+3
918 #LBlLa Set flag O for print. a6é LSTX

£11 SFa a67 X

a12 1 068 S§T+4

812 TN 669 LSTX

@14 xlBLE gre X
€15 STOA ar1 ST+5

@1€  GiBY Input x; for ungrouped data. a7z kCLE
@17 I+ €3 1

@18 xLBLI ar4 F17

@18 ‘28 ar CHS
628 kCL4 g7e +

621 RCLS gz7  &T0C
@22 RCLS 478  GSES
822 28 ére 6SB8

624 ST01 @8e KTN

@23 Ré d81 #LBLE

826 ST03 882 SF1027 R 683 CSED Correction for yy, fy.

62g  £102 o84 CF1
829 RCLA 288 RTN

ese 2 486 *LELk

&31 yx 887 RCLZ

@32 F17 ase kCL1
833 CHS 289 = 5

834 ST+4 a9e &T0e

@33 RCL# 291 ESBY

636 4 892 G5B8

a3z y* a9z RTN

838 F1? €94 xLELe

839 CHS 895 RCL3

a4e &T+5 a9 RCL1

841 RCL1 897 =

84z GSBS 898 RCLE

043 GsBg @99 X2

844 RTN 108 ST08

645 xLELC 181 -

84¢ ESBS c tion for x 182 sT07
447 5F1 orrection for xy. 1832 c5B9 m,

648 3- 184 R-S

849 GSB1 185 RCL4
ase CF1 18¢ RCL3
851 RTN 187  RCLS

852 ¥LBLD 188 x m
ggi GS;; Input y;, f; for grouped data. i?g x‘?

855 X2y 111 -

856 5SBY 112 RCL1

REGISTERS

0 1n or Zf; 2Zinor.‘_‘fiyi alxizorfifiyiz A}injorlf,yia SExi"orEfiyf' ® X, mg 7 m, 8 x? 9 ms

S0 S1 S2 S3 Sa o S5 2 S6 sy, S7Zyi2 S8 S s9

A X; B C n D E | 
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113 z 169 Fa?

114 RCLE 178 SFC Subroutine for space.

115  RCL8 171 RTN
116 x
117 Z

118 X
119 +
128 STOS

121 6SE9

122 RS

122 RCLS

124 FCLE
125 RCL4

12€ X my

i27 4

ize X

129 -

(3¢ FRCLS
131 RCL2

132 X

132 5

134 X

138 +
i3 RCLI
137 <

132 KLLS

139 2

148 3

i41 X

142 -
142 ST0s

144  GSES

145  GSeE

14¢ RTN

147 xLBLd

148 RCL3

148 RCL7 n
i58 1

151 .

152 5

152 yx

154 s
195  GSEY
156 R/S

157  RCL€é

158  RCL7

159 Xz

168 : 72
161 G6SB9

162 GSB8

163 RTN

164 #LBLS Subroutine for165 Fas print.

166  PRTX

167 RTN

168 xLBL8

LABELS FLAGS SET STATUS

A Start By, (X4) C xic (2-) Oyitfi(+) [Fyitfic (S-) |0 Print FLAGS TRIG DISP
a  Print? DX Comymymy |9y, © ! Correction 0 N O;F DEG X FIX X
0 ! Used 2 3 4 2 1 x GRAD 1 sci
5 6 7 8Space 9Print 3 g ’X( RAD ENGZ    
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Random Number Generator

 

  
 

 

 

      
     

881 xLBLa Input a, b, clear secondary 857 &LBLS

082 28 registers. 858 LBLC

882  CLRG 859 6SB7

084 F3S Bse  STO7
e85  GT0c 861  6SB?
@86 xLELA 862 2 Normal number generator.

887  6SB7 862 x

@88  RCLC 264 1

889  RCLO 865 -

a1e - #66  STO02
&11 x u; 667  RCL7

812  RCLD 868 2
612 + 869 x

@14 sLEL2 are 1

815  PRTX 671 -
g1€  STO9 azz2  stot

G617 I+ ar73 P
ate  KRCLA arq Xz

e19 + I 1

62e  STOA a7e€  X<£v?

€621 RCLS 877  ETOS

822 X2 are R

@23  RCLB 679  ENTt

&24 + ase LN

@25 STOB 881 2

826 1 a82 X

827  RCLI 883 CHS

g2e + 684 X2y

#29  ST01 @85 £
838  RCLS 88¢ %

@31 RTN agr  stoE

832 »LEBLb 688  RCL1

6332 ST0D 889  GEBE

834 55Ba a9e RTN

35  RCLD tnput k- 091 *LELC
836 *LELS @92  RCL8

837 PRTX 892 RCLZ

a38 SPC @94 xLELE

839 RTN 695 x
@48 xLBLB 89¢  RCLC

241 6587 asv X

b42 RCLD Random digit generator. 698 kLo
a43 x 899 +

344 INT 18e  &T02

@645 1 181 »LELA

846 + 182 67Ok

g47 G102 183 sLBLL

642  xLBLc 184 €SB7
@49 STOC 185 LN

ggt; Sfaz Input m, 0. ig; Rgfg Input u, exponential

#52 csea 188 x random number.

853  RCLD 188  ETO2

854 GSB4 118 xLBLE
855 RCLC 111 SFC %

@56 6703 112 X

REGISTERS

° ! vV, 2 V, 3 4 5 6 7oy 8\/'-2 nS/S|

SO S1 S2 S3 S4 Txi S5 ;2 S6 S7 S8 s9

A Used B Used ¢ boro © aorkormor M IE firr T index n
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113 6SB4

114 R/S
118 S s
116 GSB4

117 R/S

118 P2S

119  RCLS
128 Py
121 ESB4 n

122 5PC

123 RTN

124 xLBL4 Subroutine to print.

125  PRTX

126 ETN

127 sLBLE
128 .

129 5

i13e Z

131 &
132 4
133 1 o
134 6

135 3

13€ STOE

137 a
138 ST10A
139 ST08

148 ST01

141 SPL

142 RTN

142 xL5L7

144 RCLE
145 9

14¢ 9

147 v
142 x Random number generator.

49 FRC

158 STOE
151 RTN

LABELS FLAGS SET STATUS

A b ~d; Cn O e FoXisin FLAGS TRIG DISP
@ alb— > S Natb bk ¢ mto 9 u ¢ o NN o x| Fx x

Ouy toRe | Used 2 3 Print, space |4 Print 1 X GRAD 0) scl ()
2 0 X RAD (] ENG O

5 Used ni, Nis1 7997 x u; 8 9 S % -         
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Histogram

981 xLBLA Initialize 857 RCLD

f82 CLRG ase Y

283 P3s 859 X=Y?

864 CLRE A8 GSB2

8as 25 861 RCLC

ae¢é CFe 862 -
@87  CF1 062  RCLA
a8e a 864 17X

@89 RTN 065 x
f1@ ¥LBLC a6€ INT
@11 3 @67 1
a1z  ESBe INPUt Xmin, Xmax- 868 X2y

813 ST0C @69 +
@14 Rt a7e  LSTX
e15  STOD @71 3
#1€  GSE8 87z :
817  GSE7 a7z INT
@18 6SE7 674 1
a19 K2y evs +
g2e - a7e sT0l

a21 2 a77 1
b2z 4 eve -
@23 STOE @re 7
624 : age X
@25 STOA @81 -
#2¢ RTN @8z G701
827 LBLE 687 xLBL%

828 a 884  RCLY
@29 701 @85  [SF@
a38 2y @86  GSB8
831 GSBE Correction 687 GSE?
832 3- @8e  DSFPZ
833 SF1 @89 CF1
@34  GSEc LLT] R/S
835 CF1 as1 RTN

@3¢  RTN 992 wLBL!
§37 #LELD 297  GSBd
ase SToe 894 F17

839 a 895 CHS

g4e  sTOI Input x. B9 STHi
41 R4 697  £T09
642  GSEE 698 xLBLd
642  RCLC 299 3
#44  XOY? 108 CHE
845  GT08 181 x
646 R 182 1@
947  RCLD 182 RTN
248 2y 184 *LBlo
49 $HY? 185 SPC
ese GToe 186 @
es1 e 187 sTal Listing
852 Y 188 RCLC
853 I+ 189 £T10B

@54 xLBLc 11@  xLBLS
855 ST0° 11 1821
856 RCLE 112 2

REGISTERS

0 "1,2,3 24,56 |°7,8,9  [*10,11,12 [°13, 14,15 |° 16, 17,18 |719,20,21 [B22,23,24 [

SO S1 S2 S3 S4 Tx; S5 Ex,z S6 Ty S7 EYiz S8 X vi S9

JC D E |
(Xmax = Xmin)/24 Xmin. last range Xmin Xmax 24 Counter 1-8

 
 



L05-02

 

   
 

 

 

 

        

113 5709 169  RCLY
114 6SBe 178 -

115 RCLi 171 X
116 EEX 92 e
us ) 173 PRTX
g x 174 STOB
18 INT 175 FTN
1286 DSpPe 176 «LBLB Set flag O for print.
121 FRTX 177 SFR
122 SPC 178 1

124 ! 180 *LELb
25 sT08 181 68B7
126 G3Be 182 G387 o127 RCL: 187 P2 Forn, X, s

128 EEX 184 RCLY
123 3 185 F35
i38 x 86  GSBS
131 FRC 187 RS

132 EEX 188 %
132 3 82  GSEE
i34 x 19 RsS135 INT a1 s
136 DSPa 192 GSBE
137 PRTX . 192 ESBTY
138 SPC Listing 194 FTN

132 Oskz 195 ¥LELE _
140 @ 198 ITE Subroutine for print.

41 sT08 197 PRTX
142 GSBe 198 PTN

142 RLLi 199 XLEL7 _
144 EEX 288 Fa? Subroutine for space.

143 6 281 SPC
i4c x 282 RTN
47 FRC 283 sLBLZ _
i48 EEX 284 RCLA Correction for input
149 3 295 2 equals to Xmax-

150 x 20¢ :
191 INT 87

152 [Dspe 288 RTN
152 FPRTX

154 SFC

155  DSFE

i15¢  RCLI
157 8

58 XY?

159  GTO0S

168 RTN

i6! xLBlLe

162  KRCLE

163 PRTX
164  RCLC
165 RCLA

166  RCLI

167 3

168 x

LABELS FLAGS SET STATUS

A Start B Print C Xmax: Xmin | Input E Correct O Print FLAGS TRIG DISP

@ List Ponxs “y a10% € Used ! Correction 0 N OiF DEG X FIX X

O Error ' Sorting 2 Cor. for Xmax 3 4 2 1 X GRAD | SCI |
2 O X RAD [ ENG []

5 Listing 6 7 Space 8 Print 9 Printindex |3 3 x) n    
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Analysis of Variance (One Way)

 

   
  

 

           

081 xLBLR 857 RTN

282  CLRrG 858 &LBLS
693 p2s 859 P2S Clear registers for new i.

684  (LRG Initialize f6@  CLRG

085 28 861 2S5

a8e CFa a62 RTN

oa7 CF1 263 *LBLD

888 CF2 664 65B3 Correction
882 a 86s -

g1e RTN B6¢  65BS

@11 xLBLC Input x;;. a67 RTN )
@12 F27 868 %LELB Set flag O for print.

612 6589 869 SFe

@14 GSE3 are 1

818 I+ a7l RTN

816 x%LBLS 872 %LBlLa

a1z Fa @r3 RCL4
a1e RCL4 874 RCL?

a12 RKCLS 873 Xz

aze F&s @7 kCLE

821 STOB [rard = TSS

a22 [ are sT0%

23 €T0R gr9 -

824 ke 28e ST08

825  G3EZ 681  GSEZ TrSS

az2¢ ESea a82 R/S

827 ETN @sz RCLS

828 xLBLE @84  RCLS
629 1 88s -

a3e  ST+9 a8¢  STO!

831 SFZ asr GSB3

632  RCLA a8e K-S

g32  ST+7 289 RCLE ESS
“34 KCLE a9e RCL!

635 ST+4 @91 -

a3e FzS as2  sT02

837  FRCLS X ik E3B3
638 P2s ‘ 894 G5B
839  ST+e a9ss FTH

@48  RCLA @9¢ xLBLB Subroutine for space.
641 Xe @97 Fa?

a42 Fes ase SPC
643  RCLS 899 RTN

@44 F2s 18e xLELZ Subroutine to print.
a45 = 181 Fa*®
G4€  ST+5 182 FETX

e47 X 183 RTN

p48  GSE3 184 xLBLk

849 R/S 18° RCLS
ase 3 . 18¢ 1 df851 £SB3 i 187 - n
852 R7S 188 ST03
853 RCLA 189 GSB3
854 6SB3 11e R/S
855 6SBB Sum, 111 m_’;g_,__; df,

85  GSBe 112 RCLS

REGISTERS

% Tss "rss P oess P oaf, [T zmar PuiExpiml® e, Tyea | ek Sy
S0 S1 S2 S3 SAin 55};)(i2 S6 Svi S7 Tyt S8 Sxiv; s9

AZXn‘,df: B Xxijz, F ¢ o E I   
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113 -

i14 STO0A

115 G5B3

116 R/S

117 RCLA

118  RCL3 df,

119 +
i2e &6SB3

i21 ESpe

122 RTN

123 xLBl.c

124 RCL1 T,Ms
125 RCL3

26 z

127 GSB2

128 R/S

129 RCLZ EMS

138 RCLA

131 £
132 GSE3

133 R~S

134 +
38 ESES

136 6SB#a F
137 STOE
i3e KTN

LABELS FLAGS SET STATUS

A Start B print? ¢ Xjj (Z+)—~ 0 Xim (Z-)— EX, s;, sum; O Print FLAGS TRIG DISP

aTss, ... df, ¢ T,Ms, ... d ¢ ' Correction 0 ON O,F(F DEG X FIX

0 Space 1 2 3 Print 4 2 New data v U X GRAD ! SCI ]

5 6 7 B Yxi, x; 9CLREG 3 g ) : RAD ENG        
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Two Way Analysis of Variance

 

  
 

 

 

         

681 xLELA o e57 RCLE
282 CLRG Initialize 858 x

aaz CFae 859 <
a64 a a60 ST07

885 KTN 86! CHS
a8¢ xLELC 062 kCL2
a8z X2 Inputr, c. 063 +

@ee  STOS 864 STO!
2?9 8329 8635 RCL3
f1e ¢ 5 ‘CLE

@11 STOE gg; F‘L;b

a1z LSEBS G668 RCL?

813 G5ES 069 -

a14 RTN o7e ST02
@If: ¥LELD 871 RCL4

ale ST+7 Input xi;. 672 RCLS
@l? GSB!:* 672 z

a1e X av4 FCL?

?19 9’{*2 @75 - F,,F,
aze KCLA 7¢ §703

821 1 arv kCLZ

§2 r; 678 +
&2z &ToR are CHE
ng 525‘9 ase RCL!
a TN @8! +

82¢  xLElLe 682 ST04

az7 RCL7 @83 RCLS

Q_?«? 57*{ 084 1
g22 Xe Calculate RS;. o8s -
ase ST+3 48¢ sT0S

831 xLELA@ 287 RCLE

632 RCL7 age 1

832 a @89 -
g._?{; l’:;gk ase STO08
3 &Tav 891 x

83e XY @92 &ro7

637 5SBY 92 <
e3e 65BE @94 T08

839 RTN 895 rCL2

648 xLBLEL a9¢é RCLS

@41 RCLA P a9s =g:-: STOR Re-initialize for column. 298 RCLE

3 a #9Q <
644 sroz 18e &s5e

@845 STOR 181 G5B9

g:? G?BG‘ 182 k<8

FTN 183 FCL3

248 xLBLc 184 RCLE
@49 RCLE cs; i85 <
gg? STX‘ 18¢ keLE

+4 187 +

e52 GTo8 188 GSBY

853 xLBLd 189 E5B8
054 RCL1 F,, F, 11e RTN

ass XE 111 *LEBLd

856  RCLS 112 RCLS

REGISTERS
0 1 . 2w 3 7

.‘.I.‘..x,j, TSS E.‘.xijz,RSS Used 4 Used > r,r=1 6 c,c-1 Used 8 Used

SO S1 S2 S3 S4 S5 S6 S7 S8

A B . C D E |    
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113 6SB9

114 R#S df,, df,, dfs

115 RCLE

116 ESBY
117 R7S
{18 RCLV

119 65B9

12e 6SB8

21 RTN
122 xlBlLe RSS, CSS, ESS, TSS

122 RCL2
124 GSR9

125 RS

12¢ RCL2

127 6SB9

128 RS
129 krCL4
13@ 6SB9

131 RsS

132 RCL1

133 G5B9

134 £5B8
135 RTN

%32 ‘é%‘éi For correction of xjy, or

138 CHS i
139 ET+7
148 Xe

41 sT-2

142 RCLA

1432 1

i44 -

145 STOR

14¢ G5BY

;:g ‘ngg Set flag O for print.

149 SFa

15e 1

151 RTN

zgé *LEEZ Subroutine for print.

154 FRTX

155 RKTN

15¢ xLBLE
157 o Subroutine for space.

15¢ SPC
159 RTN

LABELS FLAGS SET STATUS
A Start B print? Cite— Dx.j (X+)— E><.m (=-)= % Print FLAGS TRIG DISP

a SRS, D Re-int. ¢ ~Cs; duF,, F,... |®e=»RSS;... | o ON O;f DEG  x FX X

0 0toRaR, | 2 3 4 2 1 x] GRAD SCI |
= 2 X RAD ENG
5 6 7 8 Space 9Print 3 3 K n_ 2         
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Analysis of Covariance (One Way) (Card 1)

 

   
 

 

           

981 LELA 857  RCLA
@82 CLRE ) 8se +
283 E2S Initialize 259 ST0A

084 CLRG 868  RCLS
285 25 861  RCLB
886 CFe 062 +
@87 @ @63  STOB
oes ST08 064 RCLE

889 RN 865 RCLC
G189 xLBLE 866 +
o111 F2S #67  STOC
a12 e For new i. @68 RCL7

812 ST04 @69  RCLD
a14  STOS @78 +
@15 5T06 871 ST00

616 s10v7 az2 kCL8

817 ST08 873  RCLE
#18  ST09 e74 +
e19  P2s @75 STOE
@28 1521 a7 235
821 KCLI @7z RCLY Zn;

622 GSBRB eve ST+a

622 6381 g7e  F2S
824  FTN @89 ST+ (S 2
825 «xLELS Subroutine to print x;j, 881 RCL4 z I
82€¢ RY Vi, @82  F2S n;
@27 PRTX 883  GSBS
@28 * e84 Fas -
g29  PRTX 085 RILE - (2yiy)
¢3e RIN @86  CSBE T
@31 xLELe Set flag O for print. 687 RCL4
@32 SFa @88  RCLE
a3z 1 089 X

#34  STOB #98  RCLS
635  RIN @91 z
636 *LELD . @92  P2s
637 Fao Correction for Xjm, Yim- 693 ST+5

238 GSBY 294 P28
639 X2y @95 RCLE
a4e I- @96  RCL4
041  STOS 297 25
@42 Gsga 898  6SB@ Sxi
b43 G5Bl 299 R/S

o044  RTN 100 Ré
645 *LELC o 181 6SB8
o46  Fo? Input for xij. Vi 182 681 o
047  GSBY9 183 R7S

848 Y 184 x[BLS

049 Z+ 185 X2
85¢ ST09 186 RCL9
251 &sBe 187 z
852 6SB1 188 ST+2

853  RIN 189 RTN
@54 eLELE 118 #LBLa TSSy
855 P2S 111 RCLB
856 RCL4 112 RCLA

REGISTERS
° $n, ' Tss, Used wss, |*Tse [P used | wse [T wssg [f1or0 [0

SOvn; S'1ss, [P used [P wss, [Pix Sk % vy [T ov? Exiivij N

Arexg ® ryx? Iiyy S oy Dis12,k
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113 G6SB? 169 -
114 R/S ASS, i7e =

115 RCL2 171 :
11€ CLA 172 E5Be

17 53B% 173 RS
118 R/S WSS, 174 P2s
119 - 17 RCL2
126 8703 176 RCLI
121 6SB@ 17 1
122 6SBI i7e -
122 R/S 179 :
124 xLBLc 7SS, 188  RCL3
125 RCLD 181 PzS
126 RILC 182 KCLé
127 F2e 183  RCLI
126 G387 184 _

129 F2g 185 :
139 RS 19€ =ASS F
131 25 Y 187 65BE Y
132 RLL2 188 RS
132 RCL 189  RCLI
134 G5BE 19@ !
135 28 191 - f

136 RsS 192 GSB& an
137 - 192 R<&
138 Fas WSSy 194 RCLe
139 §703 195  RCLI
148 F2s 19¢ -
i41  G<Be 197 GSR@ df
142 G3B1 198  GSE1
142 RS 199 RTN

f": ‘LE‘L‘: For (TSS ‘;98 ‘LBLQ Subroutine for print.
145 xe Jxory 201 Fa~

146 RCL® 282 PRTX
147 = 28z RTN
148 - 284 xLEL1
149 5701 285 Fg Subroutine for space.

158  GSB@ 28¢ SPC
151 RTN zer RTN
152 *LBLE153 o For (ASS)y or y

154 RCLE
155 :
156 -
157 s70z
158 GSBe
159 RTN
160 *LBLb
161  RCL2
162 RCLI
163 1
164 -
165 +
166 RCL3
167 RCLE .
168  RCLI X

A _ LABELS FLAGS SET STATUS
Start New i C xiityij (24) [Oximim (2-)|Esyis sy 0 Print FLAGS TRIG DISP

a TSSX; b Foio c d ep,: 1 ON OFF

x Print o x DEG ® FIX &
0 Print ! Space 2 3 4 2 1 x GRAD (] scl )

5 6 ASS, 7 7SS, By ¥xii/n; TPrintxij, vij |° i ( ;} FAD ENG _          
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@81 xLBLc 657 =
282 GSBZ 858 G5B AMSg
883 RCLE 859 RS
884  RCLA 668  RCL7
985 FCLC @61 RCL@
@86 x 862  RCLI wMSsg
an7  RlL@ 863 -
a8s * 864 1
289 - TSP 865 -
are  &704 66€
11 GSge a67
§12  R-S @68 F
&12  RLLS 869
d14  RCLA 27
@15 RCLC ev1
21€ X (e
#17  RCLA 373 ds
a1g z ASP g?: ;a
819 - 7S GSE
528 GSE &7e ReS
621 Reg 677 ROLE
822 - WSP are RCOLT
827 SToE @7 - df
@24 Gipe ase 1
25  GEBI e81 -

&2¢  RTN 682  GiBe
@27 ¥LELd 883 GBI
a2e P3RS 284 RN
az3a KCL1 685 xLELE Subroutine for print.
a3e 38 686 Fa°
631  RCL4 @87 FRTX
€32 Kz esg  FIN
632  RCLI 889 xLELI )’ - Sub f iqz: - TSSQ 337 f':g_ ubroutine for space

vdo - aFL

£3€  GSE@ 92  RIN
637 RS 693 ¥LELE s e
32 F2s 994 CF@ 1‘lubrOLfmne for setting

632 ROLZ @95  RCLE ag 0 for print.
o480 F2e 896 1
@41  RCLS 897  X=Y?
@42 Xz 898 SFa
843 RCLZ @99  RTN
a44 :
045 - WsSo
046 5707 v
647  GSRe

@48 R/S
a49 - ASSg
@58  5SBO v
851  GSEl
852  RsS
653 *LELe
854 RCLI

855 1
856 -

REGISTERS
° v, ' Tss, used > wss, [* Tsp 5 Used © wsp Twssg [Proro |7

O S'Tss, Zused  [Pwss,  [Puag [Pexr PPrvg Tyt Sxivii |N
N - C oy -
LX) It J v Iy’ Exy; V=12,.k
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SET STA

TRIG

DEG X
GRAD U]
RAD [ 
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Normal and Inverse Normal Distribution (Card 1)

 

   
 

 

           

@81 xLBLA 857 2

aaz2 . 858  CHS
082 e 859  STO7

084 3 860 .

885 1 @61 3

a8¢e & 062 1

887 4 @63 9

@88 1 864 2

082 9 265 g

¢1e  STO3 566 1

a1l 1 867 5

812 . 668 3

€12 3 869  £T08
a14 3 a7e P28
815 a 871 2

a1e 2 a72 .

217 7 a7 5

a18 4 ar4 1

a19 4 @75 5

a2e g Store constants for normal arve 5

621 9 distribution. &77 1

822  ST04 are 7

623 1 eze  STO01

024 . 580 .

625 & 881 8

27 1 a83 2

a28 é @84 5

a29 S @85 5

838 5 6SE 3

31 9 087 sT0Z

033 & 289 A

€34 CHS ase 1

@35 STOS 391 @

33é 1 392 3

837 . 693 z

e3e 7 394 @ s

[KE] 8 @95 sT03 Store c?\zwsl;ants for

&40 1 a9 1 inverse N.D.

641 4 697 .

642 7 5929 3

844 9 189 2

045 3 181 7

84¢ 7 182 g

€47  STO6 182 8

a48 . 184  ST04

849 3 185 .

ase S 186 1

as1 6 187 8
852 S 188 g

852 € 189 2

854 3 118 6

653 ? 111 9
856 8 112 ST0S

REGISTERS
0 2 3 . 4 by 5 ba 6 bs 7 b, 8 b, 3

SO Co S2 c, S3 c, SAdl S5 d, S6 d, S7 S8 )

A C D ‘
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081 xLbBLE as7 x

ae2 1 ase RCL2
#82 STOh Store 1 in Rp for print. @59 X

o84 RTN 268 Fe~

885 xLEBLC 861 ESBS

@666 G5B9 662 Fa”?

087 5701 862 &5BE
088 ENT? 864 FTN

@89 x Input x and compute f(x). 865 xLEBELI
e1e Z @66 CFa

611 < 667  RCLI

@12 CHS 868 CHS

612 ex 869 ST01
614 Fi aze GEBe

815 Z 871 1

a1e X arz2 X3y

a1z IX a73 -

18 = @74 €109
a19 sT0Z ars GSBY

g2 GSES &ve GSEE

a2l GSEE arv ECLS

a22 =SE2 aze RTN

823 RCLE @79  ¥LELE
624 RFTN ase GSES

@25_ ch}'L[’ 881 )_KGO Input Q(x) and calculate x.
az2é G5B9 @82 sTo8@
a27 ST01 a832 1

828 GiBS 884 REY?

829 GSBC a8s ETOE

@38 RCL1 8¢ R

€31 x<a” 887 .

632 G701 Input x and calculate Q(x). age 3
833 SFe J89 XY

834 xLElc 69e X3yY?

a3s 1 @91 ESBE

836 KCL1 a9z EHT®

837 RIL3 a9z x

632 X 894 178

@39 + €95 LN

e48 17X 996 Ix

¢4l EHT® 897 F2S

842 ENT? ase &Ta7

643 ENT?® a9 RCL3

844 KCL4 ige X

845 x 181 RCLZ
64¢ kCLS 182 +

a4z + 183 RCL7

a4e X 184 X

0649 RCLE 185 RCL1

856 + 186 +
est X 187 RCL7

852 RCL7 188 RCLE

253 + 189 x

854 X 118 RCLS
855 RCLE 111 +

856 + 112 RCL?

REGISTERS
0 T 2 fx) 3 4 be 5 b 6 by 7 by 8 by 9 Ueed

SO S1 Co S2 c, S3 C S4 d, S5 d, S6 d, S7 ¢ S8 S9

A or0 F1 or 0 ¢ b E JI
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i13 x 169 RTN

114  RCL4 i7e sLBL2 Restore 1 to Ra.
115 + 171 1

116 RCL? 172 STOA
117 x 173 RTN

118 1

119 +

i28 <
121 RCL7

i22 X2y

123 -
124 28

128 F1°

12¢€ CHS

127 GSBY
i2 G5B
129 CF1

138 RTN
. ' r @

w2 For (1 -0)
132 1
134 -

135 CHS
136 RTN

137 ¥LELS Subroutine to print.
132 RCLA

139 x>at
i48  GSE7

141 3
142 FETN

143 wLBL7

144 R

145  FRTX

14€ RT
147 TN

;:g ’;?tb Subroutine for space.

156  X>a®

151 SFC

152 R4

153 RTN
1

;gg ‘;Etg gl(exa)r Ra for calculating

15¢€  X»@? ‘

157  E5B4

158 Ré
i59 RTN

168 *LEBL4

161 STOR

162 CLX

162 ST0A

164 RTN

165 =xLBL3
166 RCLB

167 X>a?

168 65B2

LABELS FLAGS SET STATUS

A B Print? © x—f(x) Px-alx)  |fax)x O x positive FLAGS TRIG DISP
a b ¢ Q(x) d e 1Q(x) > 5 ON OFF

o ] X DEG x FIX &

0 Error Tx<0 21->Ra 3 Rg>0? 40->Ra 2 1 X GRAD | SCI

5 Ra—Rg 6 Space 7 Print 8 9 Print 3 i ) i RAD ENG _         
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Chi-Square Distribution

 

   
 

 

681 xLBLA 857 &

a8z CLRE ass RCL2
082 CFa Initialize 259 2

684 CF1 06@ =
aes é 861 CHS

286 RTN 862 ex

687 »LBLE Setflag for print. 863 X

88se SFa 864 Z

289 1 865  RCLI
aie RTN 866 yx

@11 xLBLC 867 z
a1z G5B9 Input v. 268 RCL3

a13 1 a69 €
614 ST03 aze ST0S

815 X2y Calculate r<i> 871 F1?
616 2 2 @72 6SBY
817 = az3 F1?
a8 S101 074 ESEE

d19 INT azs CF1

a2e LSTX 87 TN

821 X£Y? @77 xLELE

822 E701 @78 GiBe Inputx, calculate P(x).
822 1 ere RCLZ
a24 - ase FCLI

@25 N? a81 =

826 GZBY @82 STxS

azz &SBE 883 2

aze sT03 a84 RCL!

829 RS @85S X

238 xLEL! a8¢é ST06

831 . 087 1

632 S ase STo4

833 X=Y? 889 xLELZ

634 GToZ EL] RCLZ

@35 X&Y 891 RCLE

a3é 1 a92 Z

837 - 893 +

a3e  STx3 894  STO0e
a39 ETO1 8935 =

840 xLELZ a9¢é RCL4
641 Pi a9z X

@42 X 298 ST04

642 RCL3 @99 +

844 X 188 Yry?

@45 8103 181 GT03

846 G3BS 182 RCLS
a47 65BR 183 X

048 RS 184  5SB2

849 xLELD i85 ESBE

@56 SF1 186 RTN

gg;‘ ‘E?‘é; Input x, calculate f(x). igé ‘ngg Subroutine for print.

852 s702 189 PRTX

854 RCL1 118 RTN

a5s5 1 {11 xLBELS

85¢ - 112 fa7

REGISTERS

0 "o 2 X Sirw2) [P used  [° ot ® Used 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

           ; ; - - F B   
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113 SPC
114 RTN Subroutine for space.

Print? v->1'(v/2) x—=>P(x) Print

c f(x) ' P(x)

Tv=2% 2 T'(%)

7 Print 
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t Distribution

 

    
 

 

 

         

&7 XY

@58 2

[ =
Initialize oce &T101

ae! INT
BEZ  LSTN

Set flag O for print. fe3 X£Y?

ecd ETO!

ees 1
Qe - Compute I'(v/2).

[ N?!
Input v. gee £102

eee RTN

878  sLBL1

eri .
Input x, compute f(x). 6r: s

a7z N=YV?

arq ETCZ
ve X2y

Gre 1

Compute R(x).

For even v.

REGISTERS

0y ! 2y 3 Used 4 sin 0 5 Used 6 Used "20/7, R 8 Used 9

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A x B rwn Crw+1/2) b € !    
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1€2 x

ire Pi

171 :

Ive RCL7

73 +

174 RCLA

TS ETCe

17E RTH

177 &LBLS

178 RCLLYT

178 FKCLR

188 EToe

181 RTH

182 wLELE

183 RCL4

184 CLA

185 GTCe

18¢€ ETh
187 xLBLE Compute P(x) from R(x)

188 07 for x < 0.

188 ETOER
e 4 1a¢ A2Y

125 €105 191 1

176 2 122 -

137 ST 183 CHE
138 pSE 124 2

128 €702 185 :
40 RiLE 196 GSET
14! xLELe 127 GEEE

132 RCL4 1382 ETh
X X 199 %ELE Compute P(x) for x > 0.

49 Fi7 2o X2y
145 ET0e a1 1
46 FRCLA 20z +

147 GTCe 263 ;

145 sLELe 204 :

e KTH 2085 ESB7

156  %LELS 288 GSES

151 RCLe er RN
1se € 208 *LEL?
152 X 29 e Subroutine to print.

154 Fi For odd v. 218 PRTX
158 =

56 STC? Subroutine to space
1ET RCLE
i8¢ 1

159 sTCs

166 X=Y?

le! ETCY

165 SF!

163 ESEb

1e4 CF1{

1eS  RCLE

166 cos

1€7 X

1€¢ 2
LABELS FLAGS SET STATUS

A Start B Print ST D x—f(x) Ex—+P(x) 0 print FLAGS TRIG DISP

@ p/2 integer |V even v ¢ d € Used ! odd v o ON O)F(F DEG X X X

OP(x), x>0 ['»/2 nointeger |2/ x 3even v 4odd v 2 1 X GRAD SCI
- — - 2X RAD ENG

5 Space O P(x), x<0 7 Print 8 Forevenv |9 For odd v 3 3 X n_ 2        
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F Distribution

 

   
 

 

           

081 xLBLR 857 RCL4

882 CLRG 858 6SB9

883  CFe Initialize 853  RIN
904 CF1 @68 LBLS

285 a @61 1

086 RTN 862  ST0S
@87 xLELE Set flag O for print. 863 RCL2Z Evenv,.

ase SFe 264 -

289 1 865 €103

a1e RTN @66  RCLZ

811 xLBLC Input v, . 867 2
@12 STOI1 968 <

@12 GSBY a9 x

G14 RTN 878 ST+5

@15 «LELD ezl oszI

816  st02 Input v, . arz  &T02

@17  G5BY e7?3 GTo2

a18 KTN €74 xLBL3
@19 xLBLE @7t RCLZ
@2e  GSBY Input x. a7e 2

@21 STO06 &r7 +

822  ENTt erze  S§702

623 RCLI @79 RILTV
624 X agse 2

825 RCLZ 081 +

82¢6 + agz  sT07

627 RCLZ @82 <

828 X2y @84 RCL3

a29 < 8% X
asze S703 a8é x

€31 RCL2 687  CT+5
632 2 @88 O521) If v, even thengo to LBL d -
832 - else go to LBL e. 682 G103
@34 FRC @98 ¥lELZ Evenv,.

835 a 891  RCL

636 X=Y? @92 RCL4
@37  GT0d 293 X

638  ET0e @94 F12

6839 RTN 295  GiBY

248 xLBLd 696 F1?

641  RILZ 897  E5B8

042  RCL2 @98 RTN

@43 2 099 «xLEBLe

244  STO?7 108 CF!

g:q Tx For evenv,. 18? RLLE
6 Y 182  RCLZ

647 STO4 183 ST01

848  RCL1 104 2 For odd ;.
0849 2 185 ST02

as5e - 186 1
@51 2 187  RCL3

852 : 188 -
@53  STOI 189 ST03

854 8 116  ESBd

855  X#Yy? 111 SF1

@56 6705 112 1

REGISTERS

0 v, or vy 2 vy or v, 3 t,1-t “pnl2 or2] Used 6 Used 8 Used 9 Used

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A F JC D IE T Used
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113 xzy

114 -

115 6589
116  G3B8
117 R/S
112 ®LELY9 Subroutine for print.

119 Fa?

1286 PRTX

121 RTN
122 sLELE Subroutine for space.

122 Fa?

124 SFPC

i25 FTN

LABELS FLAGS SET STATUS

A Start B print? C v~ Oy, Ex—P(x) O Print FLAGS TRIG DISP
a o ¢ 9 even v, € odd v, ' v, even o ON ODZF DEG X Fix

0 1 2 output 3 for P(x) 4 2 1 X! GRAD (] scr [

5 for P(x) 6 7 8 Space 9 Print 3 i [ ; RAD 1 ENGZ ]          
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Multiple Linear Regression

 

   
 

 

           

281 *LBLR 857 Xz

082  CLRE @58 6SB2
@83 (Fe Initialize 059 ST+;

084 CF1 668 RTN

085 8 @61 sLEBLE

aee RTH 862 RCLE
887 xLELC 863 RCL4

@88 STOC a64 X

aes 2 @65 RIL7
@1e  ST0B a6e Xe

e11 R a7 -
612 STOR ase  STOD

813 ESB7 @62  RCL#®

14 7 aze  RCL3

@15 STal a7l X

81¢ Re Input x;, yj, Z;. arz RCLE
@17 E5B1 873 RCL®
ate & @74 X

@19 STO0l avs -

628  RCLE Compute Xx;, Xy, Xz;; 87’e X
€21  B3BY Exi2, Tyit, 277 Sxiyi, €77 ST0C
822 G5Bl 2yizi, Tzix;- @78 RCL@ Calculating a, b, c.
823 G §79  RCLI

a24  STOI ase x

825  RCLC @81  RCLV

g26  65BY @82  KCL8

827  GEBI1 283 x

e2e  RCLA @84 -

829  RCLE 885  STOR

e3e X 63¢  RCL®E

@31  GoiBZ ag?  RCL2

832 ST+l age X

833  RCLA @89  RCL7

834  RCLC @9e  RILS
63 X a9t X

83¢  GSB2 a9z -

837 ST+Z @92  CT0B

@38 RCLB 894 X

e39 RCLC 895  RCLC
@48 X 696 X2y

641  GSBZ 897 -
a42  ST+2 @se  RCLL

642 1 892 RCLe

844  6SB2 18686  RCLS

845 ST+@ 181 X
046  RCLE 182 RCL8

847 GSBY 182 xe

o428 RTN 184 -

249 xLBLI 185 X

gg? g?eg Subroutine for Ex;, £x;?... igg RC;Q

852 RCLI 182 -
853 3 189 =z

854 - 118 ST0C

855 ST0!I 111 RCLR

856 R 112 RCLA

REGISTERS

0 g EXiyi 2 ¥xiz; 3 Syiz Ex;? 5 32 6 xz2 7 Tx 8 ¥y 9 ¥z

SO S1 S2 S3 S4 S5 Sé S7 S8 S9

A Used, a ]B Used, b c z;,Binb, c ° [nZIxj2 - (ZxJ-V] E nZx;? - (Ex,j)z Jl
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112 RCLC 169  6SBY

114 x 176 ENT? Calculating approxi-
115 - 171 RCLC mated z value for given

11€  RCLD 172 X X, .

117 < 172 X2y

118 STO0E 174 RCLE

119 RCLY 75 X

12e RCLC 17€ +

121 KCLE s RCLA

122 X 178 +

123 - 178 63B%
124 RCLE 188 FTN

128 RCL7 181 xlbLe
126 X 182 Fa? [,

127 - i83  sFC =i Vi 22
i28 RCLO 184 &

29 = a 18% sT01

i3e STOA 186 6708

i31 ESE7 i87 RTN

132 R/S b 188 =xLELd )

132 RCLE 189 z Ixt Ly, X7t
134 GSBS 198 sTar
135 RsS c 191 GEBE

13¢ RCLC 192 RTN

137 GSBS 192 #lELe - - -

138 R7€
194 a ZXiYi, &XiZj, 2ViZ;

i39 xiBla 199 sTar

148 ECLR 19¢ GSBE

141 RCLS 197 RTN

142 x 198 xlcLE

i43 KCLE 199 1821

144 kCLZ 2aee ECLi

145 x 81 G3BS Printfor LBLa

14€ + ez R/S LBLb

147 RCLC 282 GTOS LBLc

148 RCLZ ) 284 RTN
149 X Calculating R* 285 xLELD

158 + 286 SF1

151 RCLS 287 GSBC

i52 xe 288 CF1
152 RCLE 289 RTN For correction of xy,

194 z 21e xLELE Yk Zk-

1588 - 211 SFe

156 RCLSE 212 1

157 RCLY 213 RTN

158 Xz 214 xLEL7 Set flag O for print.

159 RCLE 215 Fa?

168 < 21€ SFC

161 - 217 ¥LEL®
162 = 218 Fe” Print x;, vi, z;.

163 6SB7 219 PRTX

164 RTN 228 RTN

165 xLELbk 221 sLBL2

166 22y 222 F17? Change sign for

167  GSR?7 222 CHS correction.

168 X2y 224 RTN

s o - LAESLS - - FLAGS SET STATUS

i t;rzt _ rrlnt. i In:)ut _ Correction —>a;b;c : Print FI(_)QGOSF TRIG DISP

a - xty—=>z > XX, o - Xx;? €z F; _ y . ' X; X; ZXiYi, o Correction 0 1 x DEG X FIX x

2xi, Xx; 2 CHS 3 4 2 1olox GRAD (] SCl [

> 6 7 Space 8 Print 9Print 3 g - :i RAD ENG '  
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Polynomial Approximation (Card 1)

 

   
 

 

         

081 #LBLH 857 ST+6
@8z C.RE Initialize Bs8 cT0e

863 CFa 859 sLBLe

884 CF1 866 RCLS
a8s @ 861  ENT?
08¢ RTN 862 +

087 *LELC Input N. 0862 1 Calculate f, (i) f(x;).
Bee Fa” 864 +

888 PRTX 868 X

alte  ST07 B66  RCL7

a1 F8? 867  RCL&
a12 SPC as& -
212 ETN 669 x

a14  ¥LELD Input y;. are Xay

15 F17 arzr kCLV

é1€  6TO7 ar2  RCLE
e1? iF1 €72 +

a1e Fa° 874 1

a19  FRTX 473 +

a2e  STO1 a7e X

azy S0z 67?7  RCLE

622 &T03 are X

822 STo4 a79 -
g24  £T0S a88  RCL7

a2s Z #81  RCLE

aze S0 82 -
@27 xLEL® 883 :

aze 1 @84 KCLE

829 ST08 a8s ]

638 RiLE a8e +

a31 & ag?  sT08

632 = age :

833 ra° a8%  RCLS

834  PRTX ase X2y

235 Fa? a91 sTo%

43¢ ¢PC a9z ETN

037 e 92 xLELE | .
038 wLEL7 094 Fa? nput order of polynomial.

839 Fa? 895  FRTX

048  FRTX a9 ENTT

641 ST+ a97? 2

a4z 1 asg  Xx=y°

843  ROLE §99 G0z
844  RCL7 188 LY
@45 + ial 3
a4¢ - 182 X=y°

47 X 182 6703
a4g  ST+2 164 oLX

049 ET09 185 4

858  ESBe 186 X=Y?

@51 ST+3 187 6T04
852  ESBe 188 cLx

853  ST+4 189 8
854  ESEe 116 z

855  £T+5 111 xLBL2

a5¢ 2 112 CLX

REGISTERS

0 Yo ao [Pe Pt e |te [Pe [© 20 7 8, 9 £ (i) fix;)
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

B C D | 1 for print    
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112 ST04 169 X3y
114 *LBL3 178 X

118 CLX i71 ST09

116  ST0S 172 L3TX

117 sLBL4 173 RCLs
118 RCL1 174 X

119  RCL7 175 s707
128 1 176 CLX

121 5708 177 R/8

122 + i78 =LELJ (f, fi)

123 £ '
124 ST01

125  G5Bd
126 T8
127 GSBd

128 §7:3
129 G5Bd

1386 ST=4

131 G5Bd

132 &T=5
133 RCL7

i34 RCL7

135  RCLY

13¢ 1

137 -

138 2

139 X
148 ST0e

141 <

id42 2

142 X

144 sT08
145 K

14€ &

;:; QC:E Set flag O for print.

149 =

156 ST0s

i51 RCL2
152 b

152 ST-1

154 RCLE

155 FCLZ

15¢ X
157 &703

158  RCL7

15¢  RCL7

168  RCL7

161 &

162 -
162 =
164 5

165 X

166 3
167 2

168  RCLE

LABELS FLAGS SET STATUS
A Start B print? © N- Oy £ > % Print FLAGS TRIG DISP
a b c d e (fn, fn) Ty i>1 ON OFF .

o 1 X DEG X! FIX X

0 Print i ! 2 Used 3 Used 4 Used 2 U x GRAD L] SCI

5 6 7> 8 9 fali) fx) |3 2 i RAD NGy            
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(Card 2)

 

   
 

 

           

881 *LBLo 857 RCLV
082 Rt 238 2y

83 Rt as9 x
204 3 868 ST+

085 + 861  LSTX

88€  ENTT @62  RCLS

987  ENT?T 863 X
oee S 264  RCLS

689 - 865 x
aia < 866  STOS

a1l 2 267  LETX

a1z X 8668  STx&

a13 2 869  RIL6
14 : a’e X

815 RCL?7 Continue 871 ST+1

a1é + @72  RILS

ar; sT07 a73  §7-3

a1g  RCL4 874 sLELE
a19 X a73  RCLA

gze  ST-2 are  xa?

821  L:TX ar? sFa

822 RCLG are 1

623 X aza RsS

824 ST04 28@ xLELk

825 Rt 881 Y

azé Rt 88z  GiBY Input xpy, X
827 4 287 Y N %o
aze + 884  GoBE

az29  EHNTt a8s -

238 ENTt ase 708

831 7 887  L:TX

a32 - ase z
@33 z age X
234 3 29n +

a3is X 891  RCLE
ase 4 a9z =

a37 : 883  ST0s
838  RCLE 894 2

239 X&y @95 k(LS

248 X a9¢ <

841 STOE 8s7  sT10E

242  LSTX 898 RCL1

843  RCLE 899  RCLe
844 X 186 RCLZ

845 ST08 181 X

a4€ 33 182 +

847  ENTT 183 RCLe

248  ENTt 184  ENT?T
249  ENT? 185 X

ase 3 186  RCLZ
851 - 187 x

852 < 188 +

asz 7 189  STOM

54 x 118 RCL2

835 4 111 RCL6

a5¢ : 112 RCLZ

REGISTERS

0 ! +bo,co.do valrclrdl sz,czrdz Abs.cslds ®by,ca.ds Used ! Used Used s

SO S1 S2 S3 S4 S5 Sé S7 S8 S9

A 1 for print IB ¢ o !
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113 X 169 KCLI

114 2 1786 6SB9 Output dy, d,, d,, ds,
115 X 171 R+S ds.

116 + 172 KCL2
117 ST0Z2 173 EBSBY

118 RCL4 174 RsS

119  RiLe 175 RCL3

128 x 17¢ ESEBY
121 3 177 R<S
122 178  RCL4

123 8T+3 179 G3BY

124  RCLE 186 RS

125 X 181 RCLS

126 CT+2 182  E5BY

127 3 182 F-sS

128 z 184 RTN
129 RCLE 185 «xLELd

138 X 18€ 6B Input x, calculate y
131 §THl 187 §T107 ’ v
132 RILS 188  RCLZ

132 RCL® 189 X
134 X 196  RCL7

133 4 191 Xe

13¢ x 192 RCLZ

137 ST+4 193 X

138 FRCLt 194 +

139 X 198 RCL7

148 1 19¢ 3

141 . 197 X
142 S 19¢& KCL4
143 X 199 X

144 ST+3 2ed +

145 LSTX 281 RCLV
148 = 282 X2

147 RCLE 283 Xe

142 X 264 RCLS

i49 &T+2 285 X
15@ 4 286 +

151 £ 287  RCL1

152  RCLE 2ee +
153 X 2a9 ESBE

154 £T+1 218 KTN
155  RCL8 211 xLBLY® Sub . )
i5¢ CHS 212 Fao u109unef0|qmce

157 ENTH 213 SPC and print.

158  ENTt 214 sLELE
159 ENT?t 215 Fa?
168 STx2 216 PRTX

161 X 217 ETN

162 STx3

163 X

164 S7x4

16§ X
166  STxd

167 oS

168 xLBLe

LABELS FLAGS SET STATUS

A BSetflago  |© o £ 0 Print FLAGS TRIG DISP
a (continue) [PxpTxo € >dg,,d,, dx—>§ e 1 ON OFF

o 1 X DEG X FIX X

0 1 2 3 4 2 1 X GRAD scI U]

> 6 7 8 Print 9 Used 3 i g FAD ENG H          
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t Statistics

 

  
 

 

 

        
 

U@T  ¥LBLA s7 -
082 CFe @se  ST-2

ea3 CF1 Initialize ase ne
004 8 ece  ST-3

885 ST01 fcl RCLI

e@s  ST02 a2 1

eer  ST03 213 -
eas RTN @c4  ST0!

889 =xLBLC Input x;, y; for paired t acs ESEE

a1e F@e? statics. et RTN Set flag O for print.
811 ESB9 @€ xLELE

e12 - aes SFe

a1z ST+2 s !
@14 X2 are RTHN

a15  ST+3 a71  xLBLS Print x;, y;.

816 RCL! 72 saY

ers 1 73 SFC
e18 + erd FRT:

a19  ST0M 7S NEY

6ze  65B8 @ve  FRTY

ez1 RTH errv RTN

822 *LBLE D, Sp. t,, df @rg  xLBLu Input x; or y; for t
ae3 RCL2 o ‘ are ESEE staptics flor t\\l/v|o means.
ez24  PRCL! as ST+&

125 : eat yE
eze  E6SB! g2 ST+2

827  ESEC 22  RCLI

28 R/S ecd 1

828  RCL3 ees +
238  RCLZ age  ST01

831 XE @eT  GSee

032  RCLI ge  GSE!

€33 : ese RTH
834 - 826 *LBLc

@35 RCLI e21 STOv

e3¢ 1 @32  6SBe

e37 - @27  GSB!

838 = 254 Fi°

R3S X ess R-&
@48 GSee @3¢  RCLI d

841 R/S @ar  ST04

842  RCLI €22 RCLZ

643 X @sg  STOS

a44 = @@ RCLZ

045 < 101 sT0¢

R4¢c  ESBe 182 é

@47 R#S 183 STO0!

64¢  RCL! 1@4  STOZ

849 1 185  ST0Z
;514 - 186 RCLT

851 csee 1ev SF!

@52 ESB! 18¢ RTN

053 RTN 189 xLBLJ

@s4 xLBLD For correction of xy, yi. 11@ RCLE
855 Fe? 111 RCLS
a5&  65BS 112 XNe

REGISTERS
0 Used ! n,ng,ny Used Used n, 5 2x; 6 Tx;? 7 8 n;+n, -2 s

SO S1 S2 S3 S4 S5 Sé6 S7 S8 S9

A C D |  
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169 xLBL@
1ve Fat

171 FRTS

172 RTN

173 «xLBL!
174 Fas Subroutine for space.

1ve SPC
17é RTH

t,, df,

For correction of xy or yy.

1

1
.
i

1

1
162 1

164 -

165 STO!

166  ESEE

167  6SB1

168 RTH
LABELS FLAGS SET STATUS

A Start Bprint C Xty O X tyk— E-D, Sp O Print FLAGS TRIG DISP

Txiory; [P xqor vk ¢ d- ‘h.dh ° ' Newd o M| oee w0 Fx w
0 Print ! Space 2 3 4 2 1 x GRAD ] scr 0
z > 2 X RAD ENG_[]
> 6 / 8 IPrint xi,y; |° 3 x n_2    
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Chi-Square Evaluation
 

  
 

 

 

881 sLELA 857 RCL3
08z CFa Initialize 258 =

883 CF1 as9 sT-2

2684 @ P68 RCL1
a8s ST101 861 1

aec sT02 862 -
aer’ ST03 0863 ST01

aee TN 264 6SBS

889 xLELC 865 KTN

a1e Fa° 866 %LELa For equal expected
a1 G5BS 867 E5BE frequency.

a12 ST03 S+ a68 £T+2

812 - 869 Xz

214 € ere ST+3

215 KCL3 az1 FCL1
a1e = 872 1

a1v ET+2 arz +

arg RCL1 ar4 ST

a19 1 ars GSES

aze + are GSETV

az1 sT01 arv? SF1
azz GSBS are KTH
823 KTN 879 #LlBLb

g;g ‘Lgfig gg? g;?g For correction O;.

82¢ 6701 X, 2 a82 Xe

a7 ROLE ' #83  €7-3
a2e G5BT 884 RCL1
az2s GSERE 285 1

a3e G5BT a8¢ -

a31 FTN a8v &T01

832 xLBL1 a8e E3BS

a33 1 ega GSEB7
834 RCLI X, 2 a9e FTN

835 RCL3 . 891  sLELE Set flag O for print.
a3¢ X @92 SFe

a3v RCLZ 89z 1

a3e < 894 RTN

a39 RCL2 095 sLELS
240 - a9€ SPC Print O;, E;.

241 G3B7 a97 Y

84c ESB8 298 PRTX

042 FTN 892 X2y

044 »LBLd 168 FETX

845 KCLZ 181 FTN

g:f RL&’ igg tLEéC Set flag 1 for equally

84; GSéB }9; G;Oé expected frequency

049 GSB7 185 FTN

ase RTH 186 *LELS Subroutine for print x.

851 #LBLD For correction Oj, E; 167 Fe°
852 Fa° b 188 FRTX

853 65B9 189 RTN

gg; S‘gé i:? ‘L;;Z Subroutine for space.

856 Xz 112 SPC

REGISTERS

! n 2 Used 3 Used 4 > 6 8 9

S1 S2 S3 S4 S5 S6 S7 S8 S9

C D ‘
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SET STA

Start Print : " Print TRIG

a0j (24) z .2 @ ’ ' Equal E;
DEG x

0 ) c 4 GRAD

= - - RAD
7 Space Print Print 
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Contingency Table

 

   
 

 

           

281 #LBLA 857 #LBlLa
882 CLRG Initialize 858 ] Setflag for print.
293  CF8 859 1
884  CFI @68  RIN Printx,j, xy;
085 @ @61 sLBLY
@86  RTN P62 XaY
897 #LBLB Input x,j, X,j for 2 x k. @53 PRTX
288 F@? 864  X2Y
009 G5B9 865  PRTX
a1e 8 866  RTN
ary  sT07? 867 LBLb Ixk
212 Ré @68 F@?
817 6580 869  GSBS Input x,j, X35, X
a14  RTN @78  STOC
215 LBLD g1 F19
816  RCLA a7z CHS
@17 RCL4 2xk 77 ST+3
a18 x 2 az4 S0
219 RCLI @75  STO7
828 : azé  ENTt
@21 RiLB ar? x
@22  RCLS a7 sTo8
223 RCLZ 279 Ri
824 : @8e  xLBLA
825 x e81  STOB Input Xy, Xaj. for 3 x k
226 + @82 F1° '
@27  RCL® @83  CHS
828 - Ag4  ST+2
828 STOD 885 ST+@
230  GSB? 886  ST+7
@31 R/S 887  ENTt
832  RCLD ok a8e X
837  RCLA o a8 £T09
@34  RCLD c 298 Ri
035 + 891  STOR
836 : 292 F12
837 X 893  CHS
@38  G3B7 894 ST+l
839  G5BE 895 ST+
a4@  RTN 896  ST+7
041 *LBLE 5k @97  ENTt
042 RCLI 98 x
D43 GSB7 Ri.R:, T 899  RCL?
044 R/S 180 :
245  RCL2 181 ST+4
@46 GSB7 182 RCL9
047 RS 183 RCL7
848 + 104 :
249  GSB? 185 ST+5
@56 G5B 186  RCLS
851  RTN 187  RCL?
852 sLBLC 2 x k correction. 108 =
853  SFI 189 ST+6
854 GSBB 118 1
855  CF1 111 F1?
856  RTN 112 CHS

REGISTERS

°T 'R R, PR [Pxg [Pxg/g [P xyic Cj 8 i ® Xy
SO0 S1 S2 S3 S4 S5 Sé6 S7 S8 S9

Y X2 © xy ° ¥ £ ok '
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113 RCLE 169 RCLE
114 + 17@  G5B7

115  STOE 171 RTN

116  6SB? 172 #LBLe 3 x k correction.
117  65B¢ 17 SF1

118 CF1 174  ESBb
119 R/S 175 CF1

126 RCL7 176 RTN
121 6SB7 177 wLBL8 Print x,j, X, X3j-

122 6SB¢ 178 R4

123 RTN 179 R

124 xLBLd 188 PRTX
125  RCL1 181 Rt
126  RCL: 182  FRTX

127 RCL3 182 Rt

128 + 184  FRTX

129 + 185 ETN

;;? 2232 i; k ;g; tLgé; Subroutine for print.

132 RCL1 188  PRTX

133 s 189 RTN

jgg :ZE? jg? ‘Lfiég Subroutine for space.

13¢ RCL2 192 SFC

137 z 192 RTH

138 &T+9
139 RCLé

148 FCL3

141 =

142 ST+9

143  RCLS
144 1

145 -
146 FRCLE

147 X

148 ESB7

149 R#S
156 ENT?t 3wk
151 ENT?T c

152 RCL@ ¢

153 +

154 &

159 I
15€  ESB7

157  65Be6
158 RsS

159 =«lLBLe

168 RCLI 3xk
161  6SB? RiRa Ry T
162 R/S
163  RCL2

164  GSB7

165 RsS

166 RCL3

167 65B7

168 RsS

LABELS FLAGS SET STATUS

A Start 8 Xij, Xy C Correction |° X2 Cc E Ry;Ry; T O Pprint FLAGS TRIG DISP

a Print ®Input3x k [¢ Correction |9 x2; C, €R,;R, ' Correction o ON Oi,F DEG i ——

0 Used 1 2 3 a 2 1 x GRAD scl

> 6 Space 7 Print 8 Print 9 Print 3 i :, FAD ENG    
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Spearman’s Rank Correlation Coefficient

 

   
 

 

           

281 xLELN 2357 2Y

082 CLRE 258 PR¥X

@83 CFe Initialize 839 X2y Print R;, S;.

084 CF1 860  PRTX
685 8 861 RTN

aee RTN 862 =xLELWB Subroutine for print.

287 =xLELC 863 Fe?
L Fa”? 864  PRTX

bl 6589 Input Rj, S;. 865 FTN Subroutine for space.
c1e - 866 =xLEL1

a1l Xe 867 Fa?

12 F12 268 SPC

a13 CHS @69 RTN

a4 S7+2

@15  RCL1
1€ 1

@17 F17

&1 LHE

@19 +

aze sTo1
821 E5Ba

82z G3B1
823 KTN

024 xLELE

@2s 1

82¢  RCL2
e2v £

628 x
829  RCLI

a3a Xz

£31 1

@32 -
832  RCL1

@34 X

835 :

63¢ - 2

#37  GiBé *
638 k<8

839 FCLI
a48 1

41 -

242 X

642 X

244  G5Be
845  63B1
B4¢ RTN

847 sLBLD

b48 SF1 For correction
249  GSBC ’

@58 CF1
es1 RTN
@52 LBLE

ggi SF? Set flag O for print.

855 RTN

856 =xLBLS

REGISTERS

0 1 n 2 LDEZ 3 4 5 6 7 8 9

SO S1 S2 S3 S4 S5 Sé S7 S8 S9

A B C D
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Print

(X-) 
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x and R Control Chart

 

  
 

 

 

        
   

381 xLELR 857 R/S

882  CLRe @58 sLBLE

@83 CFe Initialize 859  RCLS

864 CF1 ase SB9
285 @ Bél RTN
20¢ RTN Store 1in Rg for print. 862 *LBLa

287 xLELE @63 CF1

aeg 1 064 CLé

ee2  STOE 865 1

a1e PTN 866 +

211 xLELC 067 ST06
€12 SToe ase  RCL2 Xi

a1z RCL4 869 RCL1
a14 ETOR aze =

€135 RCLS az71 G6SBY

e1é STOE 672 ST+7

a1z RFiLE 872 R-S
818 GSBS 874 xLBLo

19 F1°2 @75  RCL4

aze GT01 areé KRCLS
821 a Input x;j. arv - R;

az22 £701 are ST+8

823 §702 879  G5BS
a24 €102 088 GSETY

g2° Y 881 F.-8

a2¢€ &704 382 xLELk

az27 &705 083 RCLT
a2e 3F1 284 RCLE %

829 xLEL1 #8s %

e3e kCLa 286 G5BY
a3! Y 287 RTN

a32 X>Y? a8  xLELb

832 £T04 @89 RCLE

234 RCLS a9e RCLE
835 Y a91 =

a3€  x=v? @z €703 R

@37 gT0s5 893 63B9

B38 Fa? 894 65B7

839 CHE a9s (4

a4e ST+2 89€ xLELc

a41 X< a9? RCL3
042 Fa? a9s X

943 CHS 899 RCL7
@44 ST+3 188 RCL6 Lx
245 RCL1 101 z

B84¢ 1 182 X2y

847 Fa? 183 -

042 CHS 104 GSBS

@49 + 185 k/S

gse <701 186 «xLELc

851 63B% 187 LSTX
852  RIN 108 2 Uk
853 *LBLE 189 X

854  €5B7 . 118 +
855 RCL4 max: min 111 GSE9
856  65B9 112 G5R7

REGISTERS

° Xij 'n Zxij 3 Exiiz, R Xmax 5 Xmin & m 7 XX 8 ZR; 9 Used

SO S1 S2 S3 S4 S5 Sé S7 S8 S9

A Last Xmax B Last Xmin ¢ o IE 1 for print r
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113 R/S

114 *LBLd
115 RCL3 Lr
116 X
117 GSB9

118  6GSE7

119 k7S

128 «xlBlLe

121 RCL3 Ur
122 X
123 GSE®

124 567

125 RTN

126 xLELD Correction Xi.

127 S7T08

128 RCLA
129 8T04

138 RCLE

131 &10S

132 RCLE
1332 SFe
134 ESBC

135  RCLA

136 ST04

137  RCLE

13¢  ST0S

139 crFe
148 RCL1
141 RKTH

142 ‘Lng Subroutine for print.
142 RCLE

144 X>8”?

145 GT08
46 Ed

147 RTHN

148 sLELE

149 R

156  PRTX

151 RTN

152 *LBL7 Subroutine for space.
153  RCLE

154 X>8?

155 SPC

156 R

157 FTN

LABELS FLAGS SET STATUS

A Start B Print C i 24 P xi (29 % xmax, Xmin |0 Correction FLAGS TRIG DISP

XR "X.R LUk |ITte ‘ Ur |1data o DN| o x| Fx x
0 V> 2 3 4 2 [ X GRAD [J SCl []

5 6 7 Space 8 Print 9 Print? 3 i r [b): RAD ENG i         
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Operating Characteristic Curves

 

  

 
 

 
 

 

 

        
   

@81 xLBLA 657 :
ea8z2 CF8 L @58 LSTX

@83 CLRE R 859  RCLI
804 8 968 RCL4
285 RTN 861 -
806  *LELE Set flag 0 for print. 862  RCL2
287 $Fe 062 -
288 1 @64 +
289 RTN 265 z
@18 *LELC Store N. 966  RCLE
811 G3B3 % x
@12 701 1
@13 FTN ST+T
@14 xLELD RCL3
818 5703 Store n, c for finite lot 1

ale 2y size. FCLE

@17 <oz +
€18 G3E3 cT08
g19 X2y KEYT
@2e  GSE3 EToa

a21 RTN 1

822 *LELE kcL7
323 GSB4 X>v?
824 GSB3 Ay
e2s  FRCLI 65B3
82¢ x Fr3
az7 INT *LELa
@2e <704 _

e29  FRiLl LETX
¢3e ROLZ Finite lot size. X=¥?
@31  6SEa GSEY
€32 RCLL )

832 FRCL4 1
#34 - §To7
235 RCLZ +
836 G3Be a9z 5T06
837 Rt #93 cux
a3e = 094 X=y?

839 €705 895 €ioe
48 STO6 896 xLBL1
641 STO7 @97 Ré
G642 RCLZ 69¢ 1
42 a €99  RCLT
044  ST08 160 +
045 X=y? 181 STO7
94€  GSBS 82 xXy?
847 sLBLO 182 €707
848 RCL4 104 R(LS
“49 - 185 Y
258 RCLE 18¢ +
851 RCLZ 187 L3TX
852 - 188 :
@53 x 189 RCLE
854 RCL8 118 x

855 1 111 STO6
856 + 112 €701

REGISTERS

0 ! N, n 2 P 3 c, f(0) 5 f(0) 6 ,C 7 , counter 8 Used 9

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A D
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13 RTN 169  RCLB
114 xLBL7 176 X

115 KCLE 171 RCL4
11€ RTN 172 X

117 sLBLS 172 ST04
118 1 174 ST+5

119 GSB3 175 RCL?
128 RTN 176 1

121 «LBLS 177 +

122 SToe 178 s107
122 X2y 179 RCLS
124 FTN 188 XEY?
125 xLELd Input n, ¢ for infinite lot 181 G702
126 STO06 size. 182 1

127 X2y 183  R(LS
i2e £701 184 xX>r?

129 G5B3 185 Y

i3a X2y 18€ ESEZ
131 GSBZ :

132 RTN

132 xLELe

134 £702

138

13
137

132

139

i4e -

141 CHS

4z = Subroutine for print.
143 &T08

144 L5TX

145 RCLI
1 - =

;:; 5.-“23 Subroutine for space.

148 RCLE
149 a

158 £707

151 x=y?

152 GSBé

153 CLY

154 RCL1
155 aS

156 X>v?

157 GT0k

158 FCL3

159 ST04

168 ST0S

161 »LBLZ2

162 RCL1
163  KRCL7

164 -

165 RCL7

166 1
167 +
168 =

LABELS FLAGS SET STATUS

A Start B Print C N D e E pop, O Print FLAGS TRIG DISP

C i ’ : ‘e~ c P ] o NN| pee x| Px w
0P, Tf(x+1) 2 Used 3 Print 4 2 10 x| GRAD (] smp 0

5cfo)  [p f0) 7o 51 5§06 P 2| et ENGy    
 



L21-01

Single- and Multi-Server Queues

 

   
 

 

           

28! wLELA 857 RCL!

882  GSES 858 RCL3
g8z  STUl 259 -

@84 STOI 068 =

a8s R P 861 STO04 La, L
086  ST02 262 SPC

287 2y 862  FRTX

688  €TOS 064 R/S
089 z 065 xLBLC

a1e  sT03 866  RCL3
&11  FRTX 067 +

a12 k7S 868  ST06
@13 «LBLE 869  PRTX

a14 1 aze r/S

@15 ST04 871 xLELD
a1é a @72  RCL4

617 xLELI 673 RCL2 Tq, T
#18  RCL4 874 =

812 + @7s SPC
g2 LSTX 876  PRTX

a21 ECLZ az7 R<&

g2z x 878 xLELD

822  RCL! a79  RCLE

824  RCLI 888  RCLZ2
25 - a8l =

a2¢é 1 88z  PRTX

[ + 883 R-S

a2e = 884 ¥LELE
829 ST04 Po. Py n8s SPC P(t)

38 R 88¢  PRTX

831 DsZ1 887  RCL1

832 €701 888  RCLS
832 1 889 X

834  RCL3 898  RCL2
835 RCLI 891 -

636 : 892 X

837 - 093 CHS

@38 RCL4 094 e
839 X2y 895 RCLI
a4 = 89¢ X

641 STOI 897  PRTX
042 + 298 SPC
642 17X 899 R/sS

0844 SPC 18@ LEBLS )
845 PRTX 101 Ré Printu, X, n.

046 R7S 182 Ré
647 »LBLB 183 SPC

048 RCLI 184  PRTX

849 X 185 Rt
ase s101 186  PRTX
@51 PETX 187 Rt
852 R/S 108  FRTX
853 #LBLC 189  RIN
854 RCLI 118 sLELa m,n
855 RCL3 111 65B8
85¢ X 112 8702

REGISTERS

° "am 2 \n 3, “lak PrantL Lza, |"xkq.-F[® a 9 Used
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A ¢ b E ! Used, Py,
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113 R 169  ST0S

114 ST01 17e SPC
115 R4S 171 PRTX

116 xLBLb ° 172 k/S
117 ESB8 173 sLBLc T

18 ST08 174 RCLE

119 z 175 X
1208 ST703 176 FRTX

121 PRTX 77 R/&
122 RS 178 xLBLd Lq
122 xLBlLc 79 RCLS
124 CLX 188  RCL1

125 8707 181 =

126 1 182 1

127 5704 183 -
128 ST70S 184 kCLZ
129 ST06 i85 1

138 xLELZ 18¢ +

131 rCL2 187 X

132 RCL4 88 &T0?7

133 Xyye 89 1
i34 X&Y 19@ +

135 RCL3 191 RCL1
136 X&Y 192 X

137 = 192 aPC

13e RCL1 194 FRTX

139 RCL4 195 K-S
148 - i9¢ ¥LELd T

‘4 1 L 197 RCLE 9
142 + 198 x

143 X i99 FRTX

i44 RCLS 288 RS
i45 X 281 «xLELe

i4€  STOS 28z RCL7
147 EEX 282 CHE

148 CHS 204 SPC F
149 9 285 FRTX

158 a 286 SPC

151 xXy? 287 R7S
152 6702 208 «xLEBLS
152 R 289 R Printm, n,s, a.

154 ST+6 218 SFC

155 RCL4 211 PRTX

156 X 212 Rt

157 ST+7 212 PRTX

158  RCLI 214 RTN
159 kCL4
16 1

161 +

162  ST04

163 X£y?

164 €103
165 LBL2
166  RCL7

167 RCLé

168 =

LABELS FLAGS SET STATUS

Aop BopP, [Colg-L PoTesT  [FroPw FLAGS TRIG DISP
a - b > C 51 = d_ = e _, N OFFmtn Sta—p LT L.~ Tq F . O.y OX DEG  x FX x

0 Py, Py 2L 3K 4 1 x

|

GRAD scl

5 6 7 8 Print 9 Print g : RAD ENG?F ]           



A4

Appendix A
MAGNETIC CARD

SYMBOLS AND CONVENTIONS
 

SYMBOL OR
CONVENTION

INDICATED MEANING
 

 

White mnemonic:

X

Gold mnemonic:

y
X

oa
X4y

0

 

White mnemonics are associated with the user-

definable key they are above when the card is
inserted in the calculator’s window slot. In this case

the value of x could be input by keying it in and

pressing 3.

Gold mnemonics are similar to white mnemonics

except that the gold E# key must be pressed before

the user-definable key. In this case y could be input

by pressing (1 @3.

4 is the symbol for @RED. In this case is
used to separate the input variables x and y. To

input both x and y you would key in x, pressG,
key in y and press Y.

The box around the variable x indicates input by

pressing A

Parentheses indicate an option. In this case, x is not

a required input but could be input in special cases.

< is the symbol for calculate. This indicates that

you may calculate x by pressing key 3.

This indicates that x, y, and z are calculated by

pressing [§ once. The values would be printed in

X, y, z order.

The semi-colons indicate that after x has been calcu-

lated using @Y, y and z may be calculated by

pressing G .

The quote marks indicate that the x value will be

‘‘paused’’ or held in the display for one second. The

pause will be followed by the display of y.

The two-way arrow <> indicates that x may be

either output or input when the associated user-

definable key is pressed. If numeric keys have been

pressed between user-definable keys, x is stored.

If numeric keys have not been pressed, the program

will calculate x.
  



SYMBOLS AND CONVENTIONS (Continued)
 

SYMBOL OR
CONVENTION

INDICATED MEANING

 

 

P?
o

 

The question mark indicates that this is a mode

setting, while the mnemonic indicates the type of

mode being set. In this case a print mode is con-

trolled. Mode settings typically have a 1.00 or 0.00

indicator displayed after they are executed. If 1.00

is displayed, the mode is on. If 0.00 is displayed,

it is off.

The word STARTis an example of acommand. The

start function should be performed to begin or start

a program. It is included when initialization is

necessary.

This special command indicates that the last value

or set of values input may be deleted by pressing

Three dots (...) indicate that additional output

follows. See User Instructions for complete

description of variables output.
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