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File 
Number 

1 
2 
3 
4 - 5 
6 
7 
8 
9 

10 
11 

12 
13 
14 

15 
16 
17 
18 
19 
20 

21-272 

Program Listing 

1. Polynomial Regression 3 
2. One Way AOV 33 
3. Two Way AOV 45 
4. F-PROB 57 
5. T-PROB 63 

File Description 

F-PROB .••••.•. 

T-PROB •.••.•.• 

Description 

One Way AOV: Data Entry, Add, Delete, Cell Stat 

One Way AOV: Table, Bartlett's Test, F-PROB • 

One Way AOV: F-PROB and Contrasts •..•.• . ". 
Two Way AOV: Starts program and contains pointers for specific operations. 

Two Way AOV: Data Entry, Correct, Cell Stat, Overall Mean, Row Means, Column Means 

Two Way AOV: Tables and Tukey's Test. . • • • • • • • • • • • • • • • . • . • 

Two Way AOV: Rowand Column Contrasts • • . • • . • . • • • • • • • • • • • • 

Polynomial Regression: Starts program and contains pointers for specific operations. 

Polynomial Regression: Plot Axes. . • 

Polynomial Regression: Enter T-Codes ..... 

Polynomial Regression: Enter Data . • 

Polynomial Regression: Means, Variances, and Correlation. 

Polynomial Regression: Square Root and Inverse of XX' 

Polynomial Regression: Preliminary AOV •••..••.• 

Polynomial Regression: AOV and Coefficients • . • • . • • 

Polynomial Regression: Estimate Y and Calculate Residuals. 

Polynomial Regression: Correct and Delete Data on Tape 

Polynomial Regression: Load Data from Tape 

Data Files ..•••.•.••••.•.•.•.•.• 

'. 

File 
Size 

654 
642 
601 

1106 
850 

79 
949 
845 
439 
108 
925 
327 
970 
554 
385 
366 
848 
971 

379 
955 

. 16/file 
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Introduction 

This family of statistical programs for the Model 9830 results from several years' experience in 

providing statistical solutions to our customers. We have attempted to incorporate all those desirable features 

and options suggested to us by general statistical practitioners. As a result, the special function keys have been 

applied to offer a wide choice of problem solutions. The "Special Function" templates should illustrate the flexi­

bility of these ·programs. 

These progl ams were written by Bob Kopitzke of Colorado State University, Statistics Laboratory. 

Additional statistical packages will be developed in the future. 

PROG RAM SUBMISSIONS 

You are invited to submit statistical programs to us for inclusion in future statistical pacs and our 

Catalog of Calculator Programs. Details for submitting programs for this catalog are found near the back of 

this pac. Please use the prepared forms for your program submittal. 
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Dave Cole 

Statistics Applications 

Hewlett-Packard Company 

Loveland, Colorado 
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Commentary 

In writing the programs for this package, it has been assumed that the user is familiar with the basic 

keyboard oper~tions of the 9830, and also with some of the elementary programming concepts such as data entry, 

use of the Special Function Keys (SFK) and defined function utilization. 

There are several general coml"?ents which are applicable to most of the programs in this package and 

which should aid the user in running those programs. These comments have been collected in this section for 

easy reference, and to reduce the length of the operating instructions. for the individual programs. It is recom­

mended that the user read this section before running the various programs in this package. 

1. SCRATCH A should be executed prior to loading any of the programs for running. This assures that 

no extraneous program lines or variables are left in the memory from the previous program" which could 

cause program malfunction. 

2. Many of the programs which operate from the Special Function Keys (SFK) require that RUN, START 

(where START is one of the predefined SFK's) be pressed to initiate program operation. It is the purpose 

of the START key in these programs to initialize certain variables and to dimension the arrays which the 
program will use. If START is pressed without previously pressing the RUN key in these programs, 

ERROR 41 (array or string has not been initialized) will result. 

3. Most of the programs require data input at various points throughout the running. When data entry is 

required, the display will show some indication of the particular data being requested, followed by a 

question mark. The user should enter the desired number(s) and press EXECUTE. If more than one 

number is requested, the user may enter the numbers one at a time, pressing EXECUTE after each entry; 

or he may enter all the numbers at once, separated by commas, and then press EXECUTE. If an error 

is made in entering the number(s), press CLEAR and enter the numbers again. The program does not 

accept the input until EXECUTE is pressed. 
." 

When entering lists of data (such as x and y values of data points), the program sometimes must do a con-

siderable amount of computation between entries. As a result, the user may enter the points faster than 
the program can process them. Be sure to wait until the question mark appears in the display before 

entering the next value. 

4. Most of the programs give printed results of the computations that are performed. In -many cases, 

the user can control the format of these results by placing the calculator in the appropriate format mode 

(FIXED N, FLOAT N, or STANDARD). In addition, by placing the calculator in the PRINT ALL mode, a 
record of the data entered will also be printed. (Note that some programs already print out data entry. 

For these programs, the PRINT ALL mode should be OFF.) The user may exercise these options at his 

own discretion to obtain a printout which suits his needs. 

Each of the programs is followed by an exa~lple case. There are some items printed in these cases (such 

as which key is to be pressed next) that will not appear on the printout when the program is run. These 

are intended to aid the user in running the example case, and the fact that the non-numeric portion of the 

printout obtained does not identically match the example case should not be cause for concern. 
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DESCRlPTION: 

METHODS: 

SYSTEM 
SPECIFICATIONS: 

POL YNOMIAL REGRESSION 

This program will fit a least squares polynomial of degree k where k ::; 9 
to data points (x, y). 

The user has the following options: 

1. Transform either x or y, or both x and y. 

2. Plot input data. 

3. Print means, variances, and correlation coefficient of input data, and of 
transformed data. 

,. 4. Calculate and print a preliminary analysis of variance table to aid in the 
selection of regression degree. 

5. Select or change degree of regression for any degree up to, and including, 

a specified maximum. 

6. Calculate and print an analysis of variance table for the selected degree. 

7. Calculate and print regression coefficients for a selected degree of 

regression, together with their standard error and t-value. 

8. Calculate and print R-square, the multiple correlation coefficient. 

9. Plot a regression equation. 

10. The user may correct incorrectly entered data. 

11. A table of residuals may be calculated and printed for a given degree of 

regression. 

12. Standardized residuals may be plotted. 

13. The Durbin-Watson statistic may be calculated and printed. 

14. The plot range may be changed for doing different regressions over dif­

ferent ranges of x without replotting the axes. 

A triangular factorization of the X' X matrix is utilized to calculate the AOV 

tables and regression coefficients. 

9830 (2K or 4K R/W) 
9866 Printer or 9861 Typewriter 
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SPECIAL 
CONSIDERATIONS: 

. ACKNOWLEDGMENTS: 

REFERENCES: 

Since arithmetic is performed on numbers ranging in magnitude from ~x to ~xzk, 
where k is the input maximum degree, some caution must be exercised in selecting 

k, otherwise a singular matrix will result due to roundoff error. It is suggested that 

k be made as small as possible within a problem specification . 

Robert W. Kopitzke, Hewlett-Packard 

Graybill, F. A., An Introduction to Linear Statistical Models, Vol. I 

(New York: McGraw-Hill Book Company, 1961). 
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OPERATION: 

Start 

Load 
Data 

Correct 

More 
Data 

Delete 

Dur~in 
Wahon 

1. Type SCRATCH A, press EXECUTE. 

2. Type LOADKEY 10, press EXECUTE. 

3 ...... • Press START [SF Key OJ. 
4. The display reads, "MAX DEG REG = ?". Enter maximum degree regression 

desired, press EXECUTE. 

5. The display reads, "ENT .1 TO PLOT?". If it is not desired to plot the input 

data or regression curve, enter 0; press EXECUTE; go to step 10. Otherwise, 

enter 1; press EXECUTE; go to step 6. 

6. The display reads, "X MIN, X MAX?". Enter xmin' xmax ; press EXECUTE. 

7. The display reads, "Y MIN, Y MAX?". Enter Ymin' Ymax; press EXECUTE. 

8. The display reads, "# X DIVISIONS, # Y DIVISIONS?". Enter # of x divisions, 

# of y divisions desired on the plot of the x and y axes, press EXECUTE. 

9. The display reads, "ENT 1 FOR GRAPH PAPER?". If graph paper is used and 

it is desired to have the axis and tic marks fall on a major division, enter 1; 

press EXECUTE; go to step 10. Otherwise, enter 0; press EXECUTE. 

10. The display reads, "ENT 1 FOR TRANSFORMATIONS?". If it is desired to 

transform the input data, enter 1; press EXECUTE; go to step 11. Otherwise, 

enter 0; press EXECUTE; go to step 13. 

11. The display reads, "FOR X, ENT: T C~DE, C?". Enter the transformation 

code and the constant for transforming x from Table 1; press EXECUTE. 

12. The display reads, "FOR Y, ENT: T CODE, C?". Enter the tranformation 

code and the constant for transforming y from Table 1; press EXECUTE. 

13. The display reads, "X(I)?". Enter xi, press EXECUTE. 

14. The display reads, "Y (I)?". Enter Yi' press EXECUTE. 

Repeat steps 13 and 14 for each data point. 

Error Correction During Data Entry: If during data entry, it is discovered that a 

point was entered incorrectly, this point may be corrected as follows: 

15. Press either CORRECT [SF Key 11, or DELETE [SF Key 21. 

16. The display reads, "CORRECT DATA SET #?". Enter the number of the data 

set to be corrected; press EXECUTE. 

5 
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SPECIAL 
FUNCTIONS: 

""'t. 

17. The display reads, "X = ?". Enter the correct x, press EXECUTE. 

18. The display reads, "Y = ?". Enter the correct y, press EXECUTE; go to 

step 13. 

19. After all data has been entered and stored on tape, use any of the special 

function keys described below. 

20. To run another case, go to step 3. 

CORRECT [SF Key 1]: 

This key allows incorrect data on tape to be corrected. To use: 

1. Press CORRECT [SF Key 1]. 

2. The display reads, "CORRECT DATA SET '#?". Enter the number of the data 

set to be corrected, press EXECUTE. 

3. The display reads, "X = ?". Enter the correct x value for the data set, press 

EXECUTE. 

4. The display reads, "Y = ?". Enter the correct y value for the data set, press 

EXECUTE; go to step 2. 

DELETE [SF Key 2]: 

This key allows data stored on tape to be deleted from tape. To use: 

1. Press DELETE [SF Key 2]. 

2. The display reads, "DELETE DATA SET '#?". Enter number of the data set to 

be deleted, press EXECUTE. Repeat step 2 as often as desired.' 

Note: If either CORRECT [SF Key 1] or DELETE [SF Key 2] is used after data 

entry is completed, only data stored on tape is corrected. Data summaries in the 

9830 internal memory are not changed. To run a model on the correct'data, use 

LOAD DATA [SF Key 15]. 

MEAN V AR [SF Key 3]: 

Prints means, variances, and simple correlation of input data and transformed data 

if data transformations are performed. CAUTION: means and variances are lost if 

any other analysis is p .. ,."formed; so if means and variances are desired, they must 

be printed before any other analysis is performed. 

PRELIM AOV [SF Key 4]: 

This key aids in the selection of the degree regression to be performed by printing 

independent F-tests for the inclusion of the highest order term in a model. The 

degrees of freedom for the test and R-square for the degree of regression are 

printed. 

SELECT DEG [SF Key 5]: 

This key allows the user to select the degree of regression desired. 

AOV [SF Key 61: 
This key calculates the analysis of variance table for the degree regression 

previously selected with SELECT DEG [SF Key 5] key. 
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COEFF [SF Key 7]: 

This key calculates and prints the coefficients for the degree regression previously 

selected with SELECT DEG [SF Key 5] key. The standard error and t-value for each 

coefficient are printed. 

PLOT [SF Key 9]: 

This key allows the regression equation to be plotted for the degree reg.-ession 

selected previously with SELECT DEG [SF Key 5] key. To use: 

1. Press PLOT [SF Key 9]. 

2. The display reads, "ENT 1 TO CHANGE PLOT RANGE ?". 

3. If it is not desired to change the range that the regression equation is plotted 

-over, enter 0; press EXECUTE; go to step 6. Otherwise, enter 1; press 

EXECUTE; go to step 4. 

4. The display reads, "X MIN = ?". Enter the minimum value for the plot of the 

regression equation, press EXECUTE. 

5'-: The display reads, "X MAX = ?". Enter the maximum value for the plot of the 

regression equation, press EXECUTE. 

6. The regression equation is plotted. 

R SQUARE [SF Key 8]: 

Calculates and prints the multiple correlation coefficient for the degree regression 

selected previously with SELECT DEG [SF Key 5] key. 

ESTIMATE Y [SF Key 19]: 
This key permits the user to estimate y for any x value, for the degree regression 

previously selected with SELECT DEG [SF Key 5]. 

1. Press ESTIMATE Y [SF Key 19]. 

2. The display reads, "ESTIMATE Y FOR X = ?". Enter the x value for which it 

is desired to estimate y, press EXECUTE. Repeat step 2 as often as desired. 

RESIDUALS [SF Key 18]: 

This key allows the user to calculate and print the residuals for the degree regres­

sion previously selected with SELECT DEG [SF Key 51. The user may plot the 

standardized residuals. 

1. Press RESIDUALS [SF Key 18]. 

2. The display reads, "ENT 1 TO PLOT RESIDUALS?" 

3. If it is desired to plot residuals, change plot paper; enter 1; press EXECUTE; 

go to step 4. Otherwise, enter 0; press EXECUTE; go to step 4. 

4. The residuals are calculated, printed and plotted. 

D-~ [SF Key 17]: 
This key prints the Durbin-Watson statistic for serial correlation. This key must be 

preceded by RESIDUALS [SF Key 18]. 

" '0--
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TRANSFORMATIONS: 

MORE DATA [SF Key 16]: 
This key allows the user to enter data over portions of the range specified in step 6 

of the operation instructions, and do different regressions over different ranges for 

x on the same axis plot. To use, press MORE DATA [SF Key 16] and go to step 13 

of the operating instructions. 

LOAD DATA [SF Key 15]: 

This key allows data previously stored on tape to be reentered and transformations 

performed if desired. To use: 

1. Press LOAD DATA [SF Key 15]. 

2. The display reads, "ENT 1 FOR TRANSFORMATIONS?". If it is desired to 

transform the data, enter 1; press EXECUTE; go to step 3. Otherwise, 

enter 0; press EXECUTE; go to step 5. 

3. The display reads, " FOR X, ENT: T CODE, C?". Enter T code and C from 

Table 1 to transform x, press EXECUTE. 

4. The display reads, "FOR Y, ENT: T CODE, C?". Enter T code and C from 

Table 1 to transform y, press EXECUTE. 

5. The display reads, "ENT 1 TO PLOT AXES?". If it is desired to plot new axes, 

enter 1, press EXECUTE. If it is not desired to plot the axes, enter 0, press 

EXECUTE. (Note: If transformations are specified, the original axes may be 

off scale and it is suggested that new axes be plotted.) 

6. The data is read in from tape and plotted, if plotting was specified in step 5 of 

the operating instructions above. 

7. Use any of the special function keys described above. 

Transformations may be performed on either x or y, or x and y. The transforma­

tions are performed by entering two numbers; the first number specifies the type of 

transformation to be performed, and the second specifies a constant associated with 

the transformation. These two numbers are called T CODE and C, respectively . . " 
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TABLE 1 

T CODE C !-iescription 

0 0 Enters variable Z unchanged 

1 0 Enters logarithm to base 10 of variable Z 

2 C Adds constant C to variable Z 

3 C Multiplies variable Z by constant C 

4 C Raises constant C to variable Z power 

5 C Raises variaJ..,~e Z to constant C power 

6 0 Enters natural logarithm of variable Z 

7 .... 0 Enters exponential of variable Z 

where variable Z is either x or y, depending upon the time of entry of T CODE and C in steps 11 and 12 of the 

operating instructions. 

If transformations are specified, the point x and transformed y is plotted. If transformations are 

. specified , the plotted curve residuals, estimated y and Durbin-Watson test are all calculated in terms of the 

transformed variables, and the transformed model is plotted. 

$, 
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TRANSFORMATION EXAMPLE 

It is desired to fit a power curve of the form y = axb . To perform the analysis, the equation is 

linearized by taking logarithms of both sides to get 

So, the model becomes 

where 

log Y = log a + b log x. 

y' = b o + bx' 

y' = log Y 

b o = log a 

x' = log x 

Since b o and b are calculated to find the value of a, set a = lObo. 

thus, 

Fit a power curve to the data: 

x Y 
1. 3.1 
2.1 4.26 

2.95 5.22 
4.05 6.05 

The transformation codes are: 

For x: T CODE = 1 
C=O 

For y: T CODE = 1 
C=O 

The coefficients are: 

b o = log a = .4867 

b = .4812 

a = 10.4867 = 3.067 

so the model is y = 3.067x·481Z 

The residuals are printed for the transformed model. To get the true residuals, the appropriate transfor-

mations must be made. For example, for the point (1, 3.1), the transformed data is (1, .4914) and 

y hat = .4867. The residual for the transformed model is .0047,. while the residual for the original model is 

10.4914 10.4867 = 3.1 - 3.067 = .0331 

10 
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ANALYSIS OF VARIANCE 
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::::i:3(::1 CF'!.. .. (J·T :I." 1,;(, (C:::::I. ) , ~:i" 1·;,;· (c= :1. ) 

::::i :::: 1 I F' I) CI,,:I. T·I .. ·! E: 1"·1 ::::i 4 (:i 

:5 ~::i 0 r'~ E: ::.:: T . ...1 

:5 6 (:1 'r :::: 1 

::5C:(j T::::T+:I. 
590 FOR J=0 TO A[6l-1 STEP T 
(: (:1 0 F' 1.. .. ur >:: r:! I:: ::::: ::I ·····13 [ :1. J) ';';' ( 1:; ::::: 1:::1 ) + ? ';i;' ( C; ::::: :I. ) ~I A +. 'l·;I; . ...I:1 :i. 
C;:I. U CF'i.. .. C)·T 1;::1,,:1., CI 
6 :1.:1. I F' 'y') CI,,:I. T' 1 .. ·1 I:::: 1"·1 (:; :;:: (~i 

Of:: ::::: CI 1"·1 E: ::·::·r ..J 
63:5 L..flf.:::F:1.... (';1;' ~1 :I. " :5 ~I 1. ~I ~~I) 
I::; .:+ 0 L.. I ['·11< 1 ;;~ ~I :1. 1;::1:1 1. 1:~1 
6 ::::i (::1 F' (J I;:: 1"1 f:1 T' F' ':::1" :I. 

_ 6:5:1. F [I I:;: 1"11:::1 T' F' ::::: , :;::: 
6(:0 'y'::::: >:: 13 .. · .. A ) ./A[ I:::: :] 

670 IF A )= U THEN 760 
6:::::0 ::'::;:;::~3 

690 IF X*Y )= ABSA THEN 730 
'?(:J(:I ::.:::::::::.::+ 1. 
710 IF X)r:!1::6J THEN 740 

730 IF >::A[6J-X)*Y )= B THEN 760 
?s::j.1j \':::;: J.:I 1';1:'/ 
.? :::~ (::1 C; (J 'r C) 6 :::: ~J 
760 IF INTY=Y THEN 890 
7 .? (j T ::::: :I. 

780 IF Y)l THEN 820 
790 IF Y*>::10tT»10 THEN 820 
:::: I~:I (J 'r ::::: T +. 1. 

:::: 11;::1 C CI ''1'' 0 7 ':::1121 

82U Y=INT(Y*(:l.0tT)+1)/(1I2ltT) 
830 IF A )= 0 THEN 880 
:::::41;~1 fl::::: ..... 'y'·;I;.::.:: 
::: ~::i [i E: ::::: < FI I:: 6 ::I .... , ::.:: ) ,;!;, 'i 
::::: I::' [I C; (J TO:::: '::;t [I 
870 Y=INT(Y*(10tT)+1)/(10tT) 

-:::: '::;t (:1 I:;:: E: ''1'' 1..1 I? 1"·1 

----------------------1,,'-
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LISTING 
~ -------------------------------------------------------------------

I:::' T J [::' 'I "::1 
! .!. ! .... I .... .!.1: ... 

E 1"·1'1' E I? ''I'' "'" ::::: Ci :U E: ::::; 

22 IF D[5J#1 THEN 30 

4U C[ I J::::O 
:5D [',1[::-::''1' I 
:5 2 F' F:: I 1"1'1" 
~:i 4 P I:;:: I i···l'r 
61J IlL 3 J:::::IJ 

::::0 nr I ::1:::::0 
'3 ~j 1"~ E: ::':: ''I'' I 
1 iJD DI:::? ]:::::D[ ::::: j+ 1 

,. 

1 :'::: f:1 E I:: :1. J ::::: E: I:: :I. ::j ::::: I:::; C ;:::~ J ::::' [: C ::::; :1 ::::: D I:: ::1· ::1 :::;: 1 
14n FOR 1=2 TO 11 
:1, :5CI EI:: I ]:::::U 

1. 60 r··IE:::<T I 

169 IF D#l THEN 21U 
1. ~"I i~J :0 I ~::; FI II F' IJ 1:;:: ::<:! E: I',,! ''I'' :: T C: 0 :U E.:= C: : = ~~ 

lSU INPUT R[6],R[7J 

2DU INPUT R[SJ,R[9] 
~::: 1 0 I F (FI I:: :I. :I ::::: C!) () j:;:: ::: H L C; ::I "l" f:l L ~:::; J ;:::; I;::; ::= 

~:~ 4 u F'i? I \"·1''1'' = I I II ~~ 'r F! E: 1 ~::I : = ::< : ~ 1: 

25D IF R[6]=0 THEN 270 

27U IF R[S]=0 THE:N 290 
~:~ :::: f:j FI I? I I",I'T II 

c.~ I:) 0 r:: I? I i"·I'r 
:~~: 0 Ci L. I \' .. \ i':~: ], ::::;:1 1 i;::l ;: :3 ij 
::::1. 0 1::::1',,1:0 

1. ij ! 
_ .. 
.. :i 

J. 1 I 
_ .. 
-, 

1. 2 1.... 
,I .. , , l... J. .. , , 

i. .'i l_ I,,!. 

i. 1:::; 
1.. .. ,., 

J. c; 1 
1... . 

I:) 
U 
I 
I 
I 
I 
. J. 

F' I L. .. E: :I. ::::: 

E: 1",1''1'' E: I? ]J !:::! ''1'' r::! 

''1'' ! 
.., 
! -, 

rc) 
j'··1 !.: 

1".1 , I·: 

I'··j !.: 

i"~ j.: 

i'·,j ,,: 

;:::: ~:::; CI 
:::: ~::; I;::! 
.; .'1 .! I":: · .. ·11":, 
.I. '''j':1 .I. i::):! ,.:::1::': 

:l. t:::;:1 1 I;:) :1 ::::: !;J 

''1'' 1'''1 E: i'·,1 ;~::: :::1· i;J 
I III U 

'I' ~i 
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-f.? LIt·lt::: i?~:lO~:l? 
2 ':) L I [·11< 1.?:, 1 0:, I. (; 
30 FORMAT F4.0,2F12.4 
40 FOI?r'1HT F I. 2" 4 
a:.1· ~:~ F I t·~ II ~~ 1 
~~ (1 II I ~:; p II ::.:: ( 1\ C [ 1 ] +.j, II ) II .~ 

60 I [·1FUT E:[ ::~ ] 
62 Ii I ~:; p II ''( < 1\ C I:: .i. ::I +. 1 I: ) II ~ 

6 ,::j. I [.j r:. UTE: I: :::: ] 

::: 0 ~,j I? I T E (1 ~5 , ::::: \~::! > C: [: :I. ::I + :1. ~ E C ;;::: J ~ b I: 3 :] ; 
':'10 :::::::[:[ 3 :1 
100 T::::? 
110 IF H[SJ=O THEN 130 
i ?CI 
i ::::U 
140 

I I .... , 

"f ::::,:::' 

Z::::E:[ 2 ] 
i :';n 1::"1:::1 
16U IF A[6J=0 THEN lS0 
1. '? 0 C; CI :::; I..J E: 9 ,::1· la 

I I N"I 

,:':,:::::s:::. 

190 IF V=-l THEN 520 
200 IF A[6J=0 THEN 220 
~lU WRITE (15,40)X; 

... :: ;::~ 0 I F' fl [: :::: ::I ::::: () ''I'' j· .. 1 F: I-··j ;;:~ 4 ~j 
230 WRITE (15,40)Y; 

~~::51] Dr 3 ]:::::DC ::.: ]+.1. 
~:: I;:) (:I C; (I 'r U :5 I. ~:I 
2 ::::: [I II I:::; p II ::.:: ::::: t I ;: 

::::90 II",IF'l...IT [:[ c: J 
300 T::::(:) 

315 IF H[6J=U THEN 330 
:::: ;~~ [I 
3:]~1 

:34rl 
:::::~::;o 

~I~ I? I ''I'' E: <:1. ~:::; :1 ,::j. ,;::1 ) II >:: ::::::: E r.: ;;:~ ] ; 

IF A[6J=0 THEN 3?0 

:~: 'J 1;::1 J) I ~:; F' I: \' ::::: I' ; 

'1' ~.:.1 U I I"~ F:O 1...1 ''j'' H I: ::::: ] 
4:l 0 'T::~;:~ 

4 ~:: (1 :;~~ ::::: E: [ :::: ] 
425 IF A[SJ=O THEN 440 
4 :~:: ~::l c C) ::::; I...l I:::: 9 .:+ 0 
4,:1-0 
4:5D 

Il:::::Z 
I.IJ I? I 'r r:: 1 ~5 :! :::\. !;::I) I: 1/ :::::: E r: :J :1 ; 
IF A[S =0 THEN 4S0 

LISTING 

~ -------------------------------------------------------------------
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4 /1 ~~I 1.1./ F: I 'r F (1 ~5 ~! :::/. (::1 ) I: , \' T ..... :: I 1,1 ~ 

4 :::: ~J F' l:;~~ I I"~ 'r 
4'::1:5 IF E:[ l ]::::::i ·T'i·IE:i'--i :51. U 
4 ':) ::::: E: [ 1 :] ::c: :[ 

5U0 STORE DATA D+2U,B 
5(l~5 C;;C)TU :::;20 
51(l STORE DATA 2U+D[3],B 

530 FUR 1=1 TU D[2J-l 
~i40 E[ I·-\-· 1 ]:::::EL I J';I;·El: ;? :] 
~5 ~:; (1 t·1 [ ::-:; T I 
~) 6 [1 E [ Ii [ ::~.J .+.:1. ::J ::::: \: 

580 FUR 1=1 TO D[2J+l 
590 FOR J=I TO D[2]+1 
600 fi:::::H+' :i. 

6 :::: ~=1 1"1 E: ::.:; T ... .1 

6 :~: ~j I"~ E ::.:: T I 
64[1 IF I::I[ i ]:::::!;:) 'Tl .. ·1E:i···i '?40 
680 PLOT 8[2],Y,1 
690 CPLOT -0.3,-0.3 
700 IF V=-l THEN 730 
7 i 0 LHi::::i:::L. ;:: .:(. > "+." 

.? 4 ~::'1 HI.:],:I.::: :::: :::, [ 1 :i. ::1.+ ''I' ':':' ::.:: 
. ? :::; () r:i I:: 1 ;::~ ::I ::::: r::, I:: :i.;? J +. '.,.' ';1;' ;:.:: .;". ;:.:; 

? 6 [1 f:! I:: 1. ::::: ::l ::::: fl I:: :i. ::::: ::1 .+. ill':i;- \: 
'? ? 0 f~i I:: 11::1. ::I ::::: 1::' I:: 1,::1· J +. 1,/ .;(- \' ';i;' Il 
? B ~J H [ 1. ~:::i ] ::;:: I:::' [ :t ~:5 ::i .+. \:1 ';1;' ::.:: ,;!;, \: 

? I:) 1;::1 I:::! I:: :!. (:. J ::::: ,::, I:: 1 f::;; ::! .+. i:/ ';i:' E: I:: ~::~ 

:::: ~] 0 f=! I:: j, .? ] ::::: r::, I:: :i. .? J .+. 11/ .:::' E: L ~::~ 
::: J. CI I:~ [ 1 C: ] ::::: FI I:: :!.~:::: ::I .+. I) ':i:' [: [ :::: 

::: ;~:: [I FI [: 1. 9 J ::::: \:::1 I:: :I. !::~! J .+. 1,/ ':i;' E~ L ::::: 
830 R[20J=R[20J+V*8[2 
835 IF V#-l THEN 50 

::: 6 0 I 1"·1 F't,,!'r ]J 

·;:.Pi- · .. ·,-i 
:. ... :. ..... ' _i 

:· .. ·r .. ·-: .. 
.::::i:::. ! 

:::: ? 0 P I? I !'·~·r :: CII"'\ :U I:::' '1' !:::I ::::; E'r :: D 
:::: ::! ~J 11/ :;::: "". 1 
890 LOHD DRTA D+20,8 
9:~0 [:[ 1 J"::".' i. 
'::1:;::0 C(:)'TO '::IU 

":.I ~:; 0 ;:~ ::::: L .. C; T ::::, 

-
LISTING 

~* :: ; 
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-
LISTING 

'1"'j I, ...... ~, .. i,·,j,I,<. J I::) 
:I.:\, i.." I !,,~!< 

:::::1::) 

-! .... II •.••• 'j,'. 1,".1 •. '1<' • • 1 i:::: 

• .. ::' 1... I i···II< .i. i 

",.: i"" I·. 1 1'·1 I 

.~i, ~:!: ~ i; i" J' 1 THE il::~ ,J 
:::::,::i· !'''I'''' !··I! 

CI 
:J ~j 
• .. ·1; .. ·1 

,.:::::::1 

.:::: :: ~:::;."" ( i"~ ._. i > 

':.:11.-'1 ! ... k .I. 1"1 I ... "', , .. '1 .' '.:!, ,"" i"'~ ::: 
..... .. .. 1'" T ,.'''j' .. ;? U :J .... 1:::1 L ::. ::::: .. 1 .,: 1"11.. .i. ':' 1. ~::I ';::1 !I,·.,".I ;,':;.:. :.,:. ";1:' I.:.':.:'. ;:::t. ::::; ;1 ::::: ::::; ::: ;; I? ::.:: \1 ..... < ~:::i i l!j :!. 

. ('I'" F'r;:: I i···IT· :I. ::: .:. 

t ~n" .. I,,·'J';lli,~ .•. :':.r,.'! ',J, •. :.: .... :;; ri:!~ :\;!}J;;~:~;::~i~~i:::" Hi ,l!.!;I: 
1 :::::C! 

:I. :::~~I;:~:l' ~i:.~I~.'· .. ' ~I:~:::: :r~. ;':·:·:!II,_· .. I .... :~:3 ~J:::::::!j~·r:! ... l~E:~I ... l~;;::~~!?~![~1 __________________________ _ :!. ::::; () 

... e· 
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.. 

:[ (; () ~',II? I 'r E: 
1 '? r:l l,j F: If E: 
1 :=: 1;:1 F'!? Ii',,! 'f 

:l. ::::; , ::::: ~j 11:/ T fl') E: f:i r··! -... :: r:i r 
:i. ~:::; ~I ::::; ~:::; ; I 11/ I:::' k ( \1 'r) ;:;::::: ( ..... 

200 IF A[6]+A[8]=0 THE:N 280 

LISTING 

i···j····· :\. > 

210 GOTO (A[6]#0)+2+(A[8J#0) OF 220,24~,260 

~:: 6 0 F' i:;~: It·" T I: F: ( >:; 'r :1 \: 'r::: -... ': ~ 

270 WRITE: (15,35)X 
~:: :::: (I P F: I i"~ 'r 
~:: ') 0 P F: I i"~ 'r 

::':1. [I Et··iD 

FIL..F :I.::::; 
SQUARE: ROOT AND INVERSE OF XX' 

10 FOR 1=1 TO D[2] 
1. ~:i f:! I:: :i. [! + I J :::: C: L I +.:1. J ,"" C: L :l :J 

~~~~ lJ t··1 E: ::< ''I'' I 
;;::: ~::; D I:: I::!. J ::::: :!. 

30 P::::::l 

40 FOR J=l Tn DC2] 

60 FOR 1=1 TO D[2J-J+l 
? ~j C [ FI .+. I :] :;::: C: I:: F: .+. I J ,"" C: L FI J 

90 F: :::: F' ,+ I 
1,1]0 ::::;:::::F: 

1 ~::: Ij p ::::: P +. 1 
130 FOR M=l TO D[2J+2-J-L 

:I. ~~) I;) 

160 
i.?0 
i ::::[1 
1. ':)(;:1 

~~~ 0 (~ 
~~~ 1 ~J 
~:: ~:~ I;::! 

~~~ 3 [! 
~:~40 
~~~ :::; [I 

j···!F::-:;'r j'!'j 

F::::::F:+·f:'j·"··l 

T=(D[2J+l)+(D[2J+2)/2 
FOR 1=1 TO D[2]-1 
'f::::: 'OJ'' .... , :i ...... I 
C: [: ''1'' ::I ::::: :!. ."" C: C 'r ::: 
FOR J=l TO D[2]-I 
i .. ·I ..... i"l j" •· .. 1 "j I 'i T I r" .... ·J..!L, I::: ... 1·r.L .... ·.L ........ .: 

P=P+(D[2]+1-(P-l)/2)-! 
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" :;::.? 0 r::: :::: F' .. , . ..J 

:~:: ;;:~ ~~I i,/ ::;: \,' +. Z ..... tl1 
330 S=S-C[R+M]+C[V] 

::::: 6 0 t·~ E: ::.:: T ..J 
J ? 0 t·~ E: ::.:: T I 
::::::::0 C[ 1 ]:::: 1./(::[ :!. :] 

390 GOTO A[4J OF 488,418,428,430 
488 LINK 16,18,38 
.::j·l ~~I 1.... I '···I!< 1'?, :l.1;:)~! ]. ~5[1 
4 ~::~ 0 I .... I ,',.j 1< 1 '? ~I :i. 1;::1 ~! ::::: :;:~ 12! 

,::1· ::::: 0 i.. .. It··! 1< l'?:1 :i. U :1 :5 ;::: 1::1 

F' 11.. .. [: 1. 6 
F'RINT PRELIMINARY nov 

• :I. CI 1.... I j"1 1< :l. ':), 1 ~::I:1 :!. !;;:I 

-1:1. 1....11···11< :I.':~I:,lCI:,:ll 

1.4 I.."Ii···li< i'?:, :!.I;:~, 14 
1. ~j 1.... I ,",11< :l.?;, 11;::1:, 1 ~:5 
t 6 1.. .. I j"11< :i. '?, :I. CI ~I :I. I::~ 

"1.7 I.. .. II···If::: I?, l!j,1 1'? 
;? 9 1.... I r··j K :I. ,?, 1 [I ~ ::::: 0 
30 IF A[4:]}0 THEN 6U 
:::: 15 F [I I:::: 1"'1 H ''1'' F' 1 ,::1· " ,::1· 
4 I:) H L ,::~ .1 :::: 1 
:50 1... I !···If::: 1:5 '! 1.!j, :1.1::j 

6 ;~: F' f~: I I··j T 
64 F'r::: I t·1T 

LISTING 

'? 0 P I:~~ I ,-,., T 'r ':::113 :I. C! :: F'!? F: I. ... :r j':1 I l···j i:::j F~ 1/ f::! c! ':/ T f! B L E :1 
:::: [I P f~: I t·l T 
90 PI:;: II··lT 
1 [lOP I? I i···j '"j" I: ~:::; fJ i .. .II? C E: :;:;; ~:::; :1 ,:1 F 
1 1. [I 1.lj PIT E: (:I. ~:::; ~! :3 ~:::; ) I: ''I'' (J 'r H 1.... :: T [! 
i. ;::: 0 T:I. :::: c:: [ D I:: ;:::: :] +.:1. :J "j" ;::: 

t :] [I 1,:,1 r;~: I 'r E: (1 ::::; !! ::::: ~j ) II !':'I F: 1:~1I",1 : I T 1 
1 41;~! 1.1,1 I? I 'r E < 1 ~:::; !! :::::~:::; > II 'r () T' r::j II ... .1 I: TO· .... T 1 
1 ~5~) r:o ::::: 1"1 
j {; ~::I r:: ::::: r1 

1. lO T::::Tlj"··T 1 
180 FOR 1=2 TO D[:;:: 
j O:~1 c:'I H :::: C!:: I ;(. ;:: ]J C ::::: ::: +. :1. ..... I ..... :l > .... ;~: > :J'i" ;~: 

;::00 F:::::[::+fl 
·::::l U T::::T -·-fi 

~-------------------------------------------------------------------
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-. 
, 

LISTING 

~~: ~:: 0 ~I~ I~: I 'r E (:I. ::::; , ;;::~ ::::: 0 .: >:: ';1;, ,;!;, I: I ..... 1 :! F1 , f:! ';i;' < F' ..... I ) ."" T;! : I ( 1 ~I ; I P ... ,. I I: ) 11 :: E: ,"" < T J?! ... T J ') 
230 FORMAT F3.0,F 6.4,Fl0.4,F4.0,FS.4 
;;::: 411 t·~ E: ::.:: T I 
241 F'R I i··~·T 
~:: 4 2 F' I:::: I i'~ T 
;;:::43 F'P I t·~·r 
c:44 F'P I i'~T 
c:4~5 ]) I :::;F' ":O()!···iF" 

1. (j 
1 i .,. 
1 4 
1 r.~ '''.1 

1 (; 
1 H::I , 
1 :"'1 I::. 
1 ":) 
2(1 
.:' 1 ~ 

2 ~~~ 
.00·1· .. ·' 

s.:~ .. . :.-

3(1 
•• .. 1 1 ", ". 
:34-
.:.j.0 

50 
E:' ."". ,." ......... 

FII.. .. [ 1? 
PRINT nov AND COEFFICIENTS 

L I 1',,' t::: 1. 9:, :;. l:J:i 1 :I. 
GOTD 30 
GOT CJ ':! ~~I 
GOTO 4:::0 
G CI T Ci 2 ::: 0 
E: [ 1 ::I:::: F: [ :!. ::\ + :i. 
B[ 1. J::::[:[ 1. J.+. :i. 
B[ 1 J:::::[:l: :I. ::\+.:!. 
Goro ?~)~~I 
L I i"~ f::: 1. ':'1, :l. Ci " ::::';? 
L I i···lf::: ?O', 1. Ci" ::::U 
PF: I t·~·r 
pr.:: I i···IT 
D I ~:;F II II E: C; I? E: c; r;:: E ~3:::; I 01".1 _ .. II ; 

I t·~ F' !..J 'r ]) 1. 
IF Dl{])[?] THEN 60 

54 P f~: I r'1'r II Ii E C; I? 1:::: C 1'1', 1...1 ~:::; T E: E L.. E ::; :::; 'f H ,:::1 1·,,\11 Ii [ ~::~ J 
~;6 

60 
7'0 
-'t::' ,.. . .) Ii I ::;p II DO I···i!:::: II 

:::0 [t··iD 
90 IF ])1=0 THEN 30 
l?U IF A[4])0 THEN 
1 :~:O i1[ 4 ]:::;;=.: 
1 4 (J i._ I 1"·11< 1 :::::" :1. Ci" :1. (:'1 

1 ~5U F'F:: I i···i·T 
160 F'P I i··~·T 

II i:::j 1"·1 j:::! 1.. .. \1 ::; I :::; 0 F 

1 ? (1 F'i? I t··i T "::::; Ci l...i i? C:: E:: 
1 ::::~3 C;O:::;!..JE: 4UCI 

0;-',,.-- II II 

1..11"" ;i 

20121 FOP MAT F4.0,F14.4 

I •• :.···. I: ;: t .... II 

!I!:::: Ii \'" 

c~ 1 ~:1 ~IJ F: I T E: (1 ::::i ~i ;~::~ ;;:~ I;) ) II PEG II D 1 ;: T 1 :. 'r J. ,/:U 1 ~i T :1. ,"" ::: ::::; ':!:' :D J ::: 
220 FORMAT FS.0,2F14.4,F12.4 
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. '" 1"".: I: Ci ;1 ;;::~ F' :I. 1::j. :: ;;:~ " ;;::~ 1::1· CI F ~~:~j I~~: ,'J'j ~~~~~" :" 1:+ 
':::,J:::; 1:;1 F'I< 11',11 
~::; ':::, i::1 F' F' T 1"1 T 

':::':::I:::j 

'''',''', 'i 1."'1".' r r'll 

,::1·01;::[ 
, '1 .. ·· ',',:,:,',i,:,:,:,',i,:,:,:,',: ',) I: i? (, :1. .:) :1 

LISTING 

:::: I: 'r 1. ,/'T'() 

.... 

. ",. , .... '" 
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" 

" 

.... 

LISTING 

?:?O F'I? I 1··I"l" 
?40 E:I···ID 
?50 IF A[4]=4 THEN ?80 
?60 B[ 1. J":: 1 
? .? 0 C; 0 ''1'' (J ,::j. ::::; I;) 

?80 GOTO B[ 1 ] 0F ?90,800,810,820 
? 9 ~j L I t'·II< :I.:J!i 1 !?i :: ::::::::;: (:i 
:::: ~J ~J L.. I 1"·11< :I. :~:: ~I :I. i;J :i ;;::~ Ij 
:::: 1. I~:I L.. I i"~ 1< :1. :::::!I :I. la:i :I. ,) 
::: 2 ~j L.. 1 t··II< 1 :::::!I 1 Ci ;i ::::: 0 
:::::::0 [I···ID 

F I I.. .. E:' 1 :;;;: 
ESTIMATE Y CALCULATE RESIDUALS 

i 0 1.... I i',,! f::: i. ':):, :i. C!:! :I C! 
i 1. L I 1"·1 K :i. I:), 1 CI!1 :!. 1 
1,;::: L.. I i',·j 1< :i. 4!, :I. !?l !I ::::~ I;:) 

1 .:: L. I !··i K :!. t~;!1 :1. ~:) !! ::::; CI 
14 l...Ii···II< l?, l!j!, :1.,::1· 

1~5 l...I!'··!!< 1?!, :I.e!!! l~j 
If::; L.ll···!I<· 1?, lei:, Ie; 
1.? l... I t·~ t< l '?!I :I. !;::I!, 1 '? 

1 O:~1 GUT'O 
20 C;U"!"U 
21. L..II···i!< :l.9!!1!;::r;i;;::~1 
~~~ ;;::~ L.. I",,' i< :1. ;;::!I 1 ~;::! !I ::::: C:l 

2 .~:: l... I i···1 i< ;;::: C!!! :I. !;;:! !I ::::: I;J 
::':0 f:J ::::: ,:::, I:: ;;::~ ::! 

4 I;:~ E: ::::: f:j [ ::::: ::I 

1. I) 0 D I :::; F' :: ::.:: l':'~ j:::l ::< ::::: :: ~; 

1 :l (I I i"" F' I .. .! 'T [: 
1. 2 CI 'r ::::: U 

i 4U z::::::r::! 

16121 ::·:::::::f:! 
1. ?~:I F'!....(J·: .. f:: '! \':! :!. 

1 ::::0 j .... 1'''1 j"', T ..... 'I .. ; .. I"'j 

I'"up:. J ...... J. I! .. ': 

1. 9 ~J >:: ::::: >:; +'I:;~~ 
21:)0 :?:::::::.:: 
s:N~~ 1 0 C; 0 :::; i.J E: .? ;;:~ ~;::I 

~~~ 2 0 F' 1.... 1] T ::<~! ''( !! ;? 

$. 
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Jf ;:::,:1-0 Pf::r·j 
;::: ~:) (:1 D I ::; F' "Ii [I i··j I::: " 
260 E:1··jD 
~::?(1 PF: I r·jT 
~:: :::: 0 F' I~: I r·j T 
~:: 9 0 P F: I t·~ T :1 E ~:::; T I j"; r::j '1' [ 1/ F c! f~: G I 11/ E t·~ ::.:: II 

:300 DISF' IIE~:~;T'II'I'lnT'E \1 F~OI? ::<::::::; 
::;: 1. [1 II··jr:'UT ::.:: 
:::: ;~~[1 
:::::::: ~) T:::O 
:::: ,::1· 0 c; 0 ::::; I . ..! E: "? ;~: CI 
350 FORMAT 2F12.4 

LISTING 

J 6 0 ~IJ F: I T E (:I. ~::i ~! ::::;~::; [I) II F C! P >:: :::.: .. ::.::; I: , \'1",1 ,::i T ::::: 11 ''( 

3·;:"(1 (;OTO :~::or1 

3::::0 PI? I r·jT 
3')0 F'r;:: I 1··jT 
4 (1 0 r:1 F~ I 1"1 T' II I:;;: E: ::::; I :n U I::j L. ::; II 

411;~1 DI:::;P Ill:::.t'1'T :I. oro PL..ClT I?E~::;IDUI::-1L.::;:'; 

4~::0 II···IF'I...!T DC 1. :1 
430 IF D[1]#1 THEN 500 
4 4 I:) 1::1 I: ~:5 ] :::: r:1 I: :::: :1 

'.442 D::::I:i[ ') ] 
444 I~[ :::: J::::-~:i 

44~5 fi::=r:l[ ~~ J 
446 E:::~;f,[:::: ] 

... 44·;::0 fil: 9 ]::::5 
44:::: T()::=A[ 6 ] 
4~5~J Tl:::r:,[?'J 
4 ~:5 ;::: f:, I: 6 J:::: 1=1 I: l J ::::: 1 I;} 
454 LINK 11,30,240 
4 ~5 6 I:i I: :::: ] :::: 1::1 I: ~5 ] 
4 ~::) :::: FI I: '3 ]::: Ii 
.::i·60 f,[ 6 ]::::TO 
46;;;: fi[·? J~.:T 1 
468 PLOT fiE2],5,-1 
4"?;2 cr:'LOT 1, ···1 
4?(;; 
4::;:[1 
::iOO 
:51 (:I 
~::i ;::: 121 

Lf1BEL (';1;', ;~:: ~I 1 , ~::I) 1; ::~;"T·!:::II··~Df1PD I ZED 
L..1::IE:[l.. < .;I;!I :I. " ~:i!, 1,0) 
F'I;::HH" I 
IF A[8J=0 TH[N 540 
PI?II"~T II \'T"; 

~53(:1 I::;OTO 5~50 

540 PF: I rrr " 
~5 :5 (1 F' I? I I··j T " 
~i~) 1 F,:::f'::[ 1 ] 
552 FOR 1=1 TO Dl 
::i~5:::: ::i::::f"i+·E[ I ].;I;·Hi:: 10+ I J 
::i ~5 4 r·j E ::.:: T I 
5:5~5 f",::::fi····fiC l[1+·D[ ;:: J J 

II II IS 

'f , 

CI 

"'j I::'j t:· E: ::= Ii ::: [1 • 

... _ ... _ .. ,-------------------------------- ( 
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560 FOR 1=1 TO DL3] 
570 LOAD DATA 20+I,S 
~i 7 ~i I F· [: [ 1 ::I ::::: ° ·r H E: I·~ 6 7 0 
5:::0 :::::::E:[ ~~~ ] 
590 T::=O 

651 IF liL 1 ]::::CIT"HE:r··1 !:::'61. 
6~)5 PLOT .BI: ;;::: :I~! (~::: ..... I/) · .... ~=;Oj:~:::;, 1 
656 CPLOT -0.3,-0.3 
6~i? l... f:1 E:E L. (.;1;:"" .+. " 
660 FORMAT F~.0,4F12.4 
661 S=B+(Z-Y+A)t2 
662 IF 1=1 THEN 664 
6 6 :3 ]) ::::: II +. ( '1/ ..... Z .+.:/ ) ''I'' 2 ~" 

6 6 4 \1' ;:::: ~: ..... \: 
670 t~E::·::T I 
6 :::: 0 F' I:::: I.t·~·r 
(:90 F'I:::: I t~·r 
70C1 Ii I :::;F' "DUi··IL:" 
f:' 10 EI··~D 

LISTING 

720 GOTU A[6+T]+1 UF ?30,740,760,780,800,820,840,860 
1'::::0 I~UT·U ::::·;:"U 
'?4[1 ~::::::LC;TZ 

?~50 co·ro ::::/'U 
?6~j ~~=:Z+·f:I[?+··r::l 

?? [I C; ()·r () :::: /' C! 
? :::: 0 ~z ::::: Z ~I:' f:1 [ '? .oj-. 'r ::I 

?9Ci COTO ::::·;:"0 
::: 0 0 ~~: ;:' .. ": f:, [ ? + T ] ''!'' :? 
:::: 1. 0 C;OT() ::::?CI 
::: ~~ 0 ~~: ::::: :::: ''!'- H I:: ? .+. ''I'' ::! 

::::::':0 COTe) :~::'?CI 
:::40 2::::L..ClCZ 
:::: ~5 [I C~ C! T I] ::::? CI 
:::: 6 (~ Z ::::: E ::.:: P z 
8?0 IF T=2 THEN 92U 
::: ::: (:I 1/ ::::: E [ l ] 
890 FOR J=l TO li1 
900 \':::::\'+EL . ...1·+·1 ].;(. (::::: .. i· . ...!) 
'::1 i. 121 t·~ E:' ::.:: ·r .J 
'::1 ~~~ [I f~: E: T U I;:: t··1 

CORRECT,DELETE DATA ON TAPE 
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·11'::' 
loT J .... ,1 

4:::U 
E[ 1. ]:::::F:[ :I. ]::: J 

4:~::n [t··ID 

:····1···, ... ·.1 •. : 

!"'j':::UI'j 

l~J 1.. .. 11···11< :1.9:11:;:);1 lei 
1.1 L..Ii···il< 19:i:l.I;:):,1:1. 
1. I;::~ L.. I i···II< :!. I:l ~i :l. Ci ;' ::::: Ci 
1. ::::: 1.... I ",·11< :i. 6, :I.!j:i ::::: Ci 
1 1::1. L.. I r··j 1< :l. '?:I 1 1;::1;1 :I. ::l 
l:j l... I ",·1 i< l?:I:I. :;::I:i :I. ::::; 

1 6 L.. I 1",1 i< 1 '?:i 1 i? 'I :\. i:::: 

1. ~:'I l... I i"'\ i< 1 '?:I :I. i;::;.l :!. '? 
30 D[5]=1)[6]=D[4]=A[4]=0 

6U IF D#l THEN 120 

90 II:r. :::::F: . II F'CII? '/;1 1::::1'",''1'' ~ TC(JDE:i C: II; 
j ~~i 1:::1 I 1"'1 P !,..! 'r F:! [ :I. ::::; ] ;1 r::, I:: :l. ~i· :1 

1. ;;::~ (~ n I:: 1. 1. ::I ::::: I:::' I:: :1. ;;::~ ] ::::: F! I:: :I. J J ::::: f~! L 1. :::j. :1 ::::: ~::j 

1 ::::: [I :[1 I ~:::; F: II E: 1"·1 'r :I. ''I'' (J F' L.. (J 'r Fl >:: E :::; II ; 

1 "I- U I 1·\ F' i.J 'r :[1 I:: '5 :] 

180 IF 1)[5]#1 THEN 210 
190 DL 1. ]:::::i;) 

210 IF 1)[6]#1 THEN 270 
'" 
.!. 

2 J 1;::1 I F' f::! L J :I. ] ;:::: Ci T' i"'! E: 1",1 ;? ~:; ij 
2:~:::j. [l F' F~ I 1"4 '1' II ::.:: T :, ~~ 

2 ~::; i~:1 I F' j:::j [: :1. ::::: ::I ::::: i;J 'r 1 .. ·1 I::: !···1 2 ? Ci 

::~: ::::: 1:::1 !:::, [: (; ] ::::: F:l L :J. :i. J 
~~: I) U 1:::1 L '? :1 ::::: f:, I:: :t. ;:::~ ::! 

:~:: ia 0 ':::j I:: ::::; :] ::::: fi I:: :I. ::::: ::I 

.::: 1 !~:I f:, I:: 9 ] :::: 1:::1 r.: :I. :::j. J 
'3 ~::: CI E I:: 1 J ::::: :I. 

330 FOR 1=1 TO 60 
:3 4 I~~ C: I:: I :] ::::: ~::l 

360 FOR 1=11 Tn 21 
3? ij F: I:: I :I ::::: (;'I 

-
LISTING 

'/ II; 
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~390 FOR 1=1 TO D[3J 
400 LOAD DATA 20+1,8 
40:5 IF E:[ 1 ]::::url· .. IEt··1 19D 
411;:1 T:::::[I 
4 ?: 0 Z :::: f=.: [ ;;~ :1 
4 :3 CI C; CI ~::; u r:: :::: ;;~ 0 
440 E;:r ;~:: ]=Z 

460 ;:::::E:[ :=: J 
4 l 0 C U ::; U [: :::: ;;=.: i;J 
480 IF D[6]#1 THEN 510 
490 WRITE (15,5UU)I,8[2J,[:[3]; 
500 FORMAT F4.U,2F12.4 . 
510 IF A[6J=0 THEN 540 
520 WRITE (15,53U)E[2J; 
~:i ::::: U F C) I:;:: 1"11:::1''1' F·:I.;?" 4 
540 IF A[8]=0 THEN 560 
55U WRITE (:1.5,53U)Z; 
:560 F'I? II··jT 
570 FUR M=1 TO D[2J-1 
~j:::::rl E[ ,'1+ 1 ]:::::E[ 1"1 ]';0[[ ;;~ J 

'. ::i ':! 0 t·j E: ::.:: T t'l 
60(:1 ]):::(;:1 

6~]~; i:::[ D[ 2 J+ 1 J:::::;? 
610 FUR M=l TO D[2]+1 

'" 6;;::: 0 F' 0 F: ... .1 :::: 1'1 'r () II I:: ;;::: :1 +- 1 
6:30 D::::D+ 1 
640 C[DJ=C[D]+E[M:1+E[JJ 
6 ~::; 0 t·j F ::.:: T ,..I 
6 (;: (:1 t'j F~ ::.:: T 1'1 
6 6 :5 I F 1:::1 I: :l ] :1:1: 1'1" 1 .. ·1 E: i···1 :::: "::I () 

610 PLOT [:[2],2,1 
675 CPLOT -0.3,-0.3 
t::::::O l....FIE:E:L (':I~!I 1. H ::5:1 1 , ~~i) II + II 
6':::1() f:l[ 1,1 J:::::f:l[ 11 J+E:[ ;::: ] 
.? () (::1 H I: :I. ;;:: ::I ::::: FI I:: :I. ;;::: ::I + E: I:: ;;=.: ] .;!~ E I: ;:: ] 
.? :I. 0 fl I: 1 ::::: ] :::: A I:: :1. ::::: J"I- Z 
'?21~) nl:: 14 ]::::r::11:: 1,::j. ]+';::::';1;';;:: 
';::':30 fI[ 1~::) ]:::::r::I[ :i.!::) ::1+,[[;;::: J·~~z 
';::'4U ':::j[ 1:;::; ]:::::r::11: :1.6 ]+·E:[ ::=.: ] 

'? :5 U 1:::1 [ :I. l ] ::::: fl I:: :I.·? ::I +·13 [ ;;::: ] ~:; E:::: ;;:: J 
7 I;::' CI r=1 I: :I. ::::: ::I :::: 1:::1 I:: :I. ::::: J +. E: I: :::: ] 
'?7rl AI:: 1 ':) J::::r=l[ :I. ':::1 ]+·E:[ ::=.: ]';I~E:[ J :1 
78U A[20J=A[20J+B[2::1+8[JJ 
,(,91;:) I··j E ::.:: T I 
:::o() II I :::;F' "DOI"H=':" 
::: 1 i;~1 E 1"1 II 

t 

LISTING 

'''' 

820 CUTU A[6+TJ+1 OF 830,840,860,880,900,920,940,960 
:::: :3 () I:;: E:: T U h: t'j 

(t 

------------------,'-
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LISTING 
,------------------------------------------------------------

::: 1::1· [I Z ::::: 1.. .. G 'r ;;::: 
::: :5 [I P E: 'r U F:: 1"·1 
::::60 :~::~:~+Hr: ';::"+'""1" ::I 

::: ? (1 f~: [ T 1...1 F: I',,' 
::: :::: (1 Z ;::: ;;:~ ':':' f:1 [: '?' ,,\ .. ''I'' :I 
:::: ":) ~:::I f~: E:: T U F: I··j 
':;1 I) 0 ;:: =:: H [ ?+ 'r ::1''1'' ::::: 

'3 1 (1 f;:: E: T 1...1 F: I··j 
":) c: 0 Z :~~ 2: '1" ::::1 [ ';::' +-''1'' ::I 

":)::::~:::I PE::TI...IF:!·,,! 
940 Z::::l...OC;Z 
9:5(1 F:ETI...IPI··j 

'" 
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DESCRIPTION: 

METHODS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGMENTS: 

REFERENCES: 

SYSTEM 
SP ECIFICATIONS: 

ONE WAY AOV 

This program analyzes data from an unbalanced one way classification. 

The user has the following options: 

1. Print cell statistics 

2. Bartlett's test for homogeneity of variance 

3. A complete analysis of variance table 

4. F-prob for calculated F values 

5. Comparisons between means (Contrasts) 

6. Ability to add, delete or correct incorrectly entered data 

See reference. 

The number of treatments must be less than 21. 

Robert W. Kopitzke, Hewlett-Packard 

Snedecor, G. W., and Cochran, W. G., Statistical Methods, sixth edition 
(Ames, Iowa: Iowa State University Press, 1967), Chapter 10. 

9830 (2K or 4K R/W) 
9866 Printer or 9861 Typewriter 
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OPERATION: 

SPECIAL 
FUNCTIONS: 

't. 

1. Type SCRATCH A, press EXECUTE. 

2. Type LOADKEY 3, press EXECUTE. 

3. Press RUN, DATA ENTRY [SF Key 0] keys. 

4. The display reads, "NO TREATS = ?". Enter T, the number of treatments, 

press EXECUTE. 

5. The display reads "NO OBS ON TREAT I = ?". Enter the number of observa­

tions for treatment i, press EXECUTE. 

6. The display reads, "Y(J) = ". Enter observation number on treatment number 

i, press EXECUTE. 

Repeat steps 5 and 6 until all data is entered. The display reads, "ALL DATA 

ENTERED". Then, use the following four keys in any sequence. 

ADD [SF Key 1]: 

The ADD key allows the addition of one or more da4t points to any treatment or com­

bination of treatments. To use: 

1. Press ADD key .. 

2. The display reads, "ADD: TRT NO = ?". Enter the treatment number to which 

a data point is to be added. Press EXECUTE. 

3. The display reads, "TRT NO = VALUE = ?". Enter the value to be added, 

press EXECUTE. Repeat steps 1, 2, and 3 as often as required. 

DELETE [SF Key 2]: . 

This key allows an incorrectly entered data point to be deleted from any treatment. 

To use: 

1. Press DELETE key. 

2. The display reads, "DELETE: TRT NO = ?". Enter treatment number from 

which a point is to be deleted. Press EXECUTE. 

3. The display reads, "TRT NO VALUE", ?". Enter value to be deleted, press 

EXECUTE. Repeat steps 1, 2, and 3 as often as required. 
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CORRECT [SF Key 3]: 

This key allows an incorrectly entered point to be changed for any treatment. 

To use: 

1. Press CORRECT key. 

2. The display reads, "CORRECT: TRT NO = ?". Enter the treatment number to 

be corrected. Press EXECUTE. 

3. The display reads, "TRT NO 

value, press EXECUTE. 

WRONG VALUE = ?". Enter the incorrect 

4. The display reads, "WRONG = VALUE = ?". Enter the correct value, press 
EXECUTE. Repeat steps 1, 2, 3, and 4 as often as required. 

CELL STAT [SF Key 5]: 

Prints treatment means and within treatment variances. 

After the above keys have been exercised, press NEXT PROG key. This key calls 

in the AOV, Bartlett's test and F-prob programs. 

The-'keys may be used in any sequence with the restriction that the F-prob may be 

used only after an F-ratio is calculated. 

AOV [SF Key 6]: 

Prints Analysis of Variance table 

BARTLETT'S [SF Key 8]: 

Prints F-ratio and degrees of freedom for Bartlett's test. 

F-PROB [SF Key 7]: 

Prints probability of a calculated F-ratio. 

After the above programs have been exercised, press NEXT PROG key and the 

contrasts program is called in. 

CONTRASTS [SF Key 9]: 
This key allows contrasts to be run between treatment means. To use: 

1. Press CONTRASTS key. 

2. The display reads, "C( I) = ?". Enter c( i), the ith coefficient of the contrast. 

Repeat step 2 for i = 1 to T. 

3. Print the comparison, contrast SS, and F-ratio. 

If the F-prob is desired, press F-prob key. Repeat as often as desired. 
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~-

i5 fir 1 J::::O 

::':0 Ii"~PUT ''1'' 

4 a FOP L. ::: i. 'r c!r 

? Ci I I"~ F' UTE: [ L.. :] 
?~5 PF: I f··IT 
::: [1 P F: I t·~ T I: T F: E,l""''!'' *t.:: L.. 
90 FOP J::::l TO B[l] 
i [1 ~~1 II I ~=; P :: \1 ( I: ;; . ...1; :: ) ;;::: I: ; 

110 INPUT X ~ 
l~~~O K::::K+·i 
1 ::::[1 fir L ]:::::ri!:: !.... ::i+:-:: 
14[1 C[l]::::C[l]+Xt2 
1 ~:; (1 II [ f::: J::: ::.:: 
16[1 IF «K::::5)+(J~B[l]))=0 THEN 
1. ? 121 F [I P F' :::: i 'r CI 1< 

1. 9 ~:::I t··i E ::.:: T P 
1. I:~ ~j P F: I t·i 'r 
~:00 f::::"~O 
~:: 1. [i t·i E: ::.:: 'r ..J 
2: ~~~ ~::I t·~ E ::< T L 

JO Ft··lll 

::~: 0 E i"~ :D 

1 FORMAT F3.0,FS.O,2F12.4 
1. 0 P f;~~ I ["! 'r 

-
LISTING 
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-
LISTING 

F I l....E 4 

;',' " ':':li"lll:! II 1 :"II:::'.!. ,,' , ' ... , 

I'" : 1·····lji .. t.! [ r .. I 
:I. ,+u !.' ...... ! .. : : ':::;1:: i: 'J 

'1·····I,·t·h, J. • ., ., . '.' 

I; !.J ... ~ :I. ~ ::; 

e· 
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LISTING 

240 H':;!:::::I...! .. ···T 
250 F9=(R/(W-\»*(A9/B9) 
2 6 (I ~I~ F~ I T E <:I. ::::; :i ::::; i;::i ) II ''I'' F: E: f:i 'r ::::; ; 1 [; ::~i :l i? , i?"" E: I:) :; F I:) 

2 ::: (J 1.:.1 F~ I 'r E <:I. ::::; :1 ::::; Ci > II E: F~ F~ (J F~ : I j:::, l~;! ;! j.l~ ..... ::< ~i :~~; ') 

2':)0 F'I? I I'~T' 
2 9 ~::; ~::: ::::: t 

1. [I DF:r::' F·i···li .. .i (::.::) 
~~ 0 F ::: F' :::: c; ::::: ! ... j ::::: CI 
JO FOI? I:::: l' 'T(J 'r 
40 F'=E::+13[ I ] ..... :i. 

61~~ F:::::F'+·(iJ[ I ] ..... :1. >.;i:-I....(:)C;]) 

? 0 C; '" C; + ( [: I:: I :1 ..... :i. :' ';';' :U 
::: ~J H ::::: H .oj-- :i. ,"" ( E: [: I ::I .... , :I. ) 
90 [··iE::·::·r I 
100 
1.1.0 
1 ~::: U [:')::::T···· :I 
jln H9=INT«T+l)/(At2» 
140 [:=A9/(1-A+2/A) 
15U F9=A9*M/(B9*(B-M» 

1. '? e z ::::: ~~~ 
18U F'ORMAT 2F9.2,F'12.4 

c: i.lj EI···I:[I 

2U IF Z=U THEN 60 
30 FORMAT 2F4.0,F12.4 
40 FORMAT F12.4,F9.4 
~5 0 ~Ij F: I 'r F: <:!. ::5 ~l ::::~ I;:) ) :: ]J F' l"'~ ! . ..! i':.~ ::::::: U:) :: ~ :[1 F' :U E: I',,! ::::::: j:::! I) ;: :1 F' ::::: ': .F' I::) 

(; (I f'i l:) ::::: f:! I) ."" ;;~: 

? [! B 9 ::::: B :) ,/ ;;::: 
::: CI T I) ::::: F' IJ 

9U X9=A9/(A9+89*F'9) 
IOU 
1.1. C1 

"'M .. , ", .. 

~::: 1:::1 ::: ;:.:; 1:::1 

·1 ~::~ ~J [ I) :;;:; ;::~ ';i;' ( < I:::! ') :> F; I:::: ::: ';i;'l:::[ I~:! +, L: :. : .... H 9 .;!:, E; I) ) 
1.30 E9=20+(E9<5U)*E9+ F0 - ~n *50 
1.40 . ...!9 "':: ['::1 
I ::::;U D':::I:::::L 
1.6U FOR 19=1 TO J9-1 
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-1'/U 
1. ::::: CI 
:I. 91?1 
;?()O 

LISTING 

6iO 
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l 

1 (I \1 :::: F l"~ ::.:: (:I 
1~; DI:::;F' "fiel',,.' C:!:ii"lF'L.E::·l["; 
?O [i"~D 

i U 'y'c::F·t··!'y'1 
~:: 121 E t·~ :0 

1. 0 'y' :::: F' t··! ~'.I 0 . 
i?O Et'~D 

F·IL.F ~::; 

?C1 FORMAT 2F4.0,F12.4 
30 FORMAT F12.4,F9.4 

LISTING 

10[1 ~I~ I:;~~ I ''I'' E (J. ~:::; ~! ;;::~!j ) 1/ :D F' i-··j LJ j':'! :::: I: E: 9 :: , II F :[1 E I"~ ::::::: ,:::! ') :1 ~! F' ::::: I: F' ') 
1. 1. 0 1=19 =:: r:1 ':) ./ ;:::: 
1 ;~:~ ~:I E: 9 :::: E: ') ..... ;;~: 

1 :3 0 T 9 ::::: F' I::~I 

150 X9=A9/(A9~B9+F9) 
2: 1 0 Z 9 ::;:: ::< '::1 

240 F9=2U+([9{50)+E9+(E9 - 50 +50 

2:60 D9:::: i. 
270 FOR 19=1 TO J9-1 

~:: 9 I;~I E '? :::: I i···1 "j" < E: ::::: ) 
300 E6=(A9+[9-2)+(R9+E9-1) 
310 IF F8=E7 THEN 340 
320 Y9=E7+(R9+B9-1+E7) 

34U Y9=(R9+E7-1)+(E7-B9) 

::.: (;; n II 9 ::::: 1 +- 1,(')."" D ') 
:~: 7 ~::I F ') ::::: [ '} ..... i. 
:~: :::: 0 t··j E: ;:.:; 'r I 9 
::':90 D'::::::: l·/D') 
400 1"'14::::::1. 
410 A5=(INT R9)=R9) 
420 85=(INT 83)~89) 
430 F5=(INT R9+89)~A9+89) 
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~40 IF (A5+B5»0 THEN 460 
.:1- ::::; (I A 4 ::" 1::\ ,::I- ';'; F' I 
1::1· 6 1;;:1 F' 9 ::::: 1:::1':) .+. E: ') 
470 A8=(2-SGNA5)+INTA9 
480 B8=(2-SGNB5)+INTB9 
490 F8=(2-SGNF5)+INTF9 
500 A7=2-A5-(A9=0.5) 
510 B7=2-B5-(B9=0.5) 
::s ;;::~ CI F' '? ::::: ;;~~ n." F ~:::; 
::::; ::=.: c! r::! C:::: E: 1:;:; ::::: F' (, ::::: 1 
::::; 1::1· U ,:::, ,::j. ::::: f:16 ·:i;' ':::j 1::1. ,"" F! '? 
~::; ::::; ~:'i 1:::\1:;;; ::::: fi C +, r::!? 
5C0 IF A8)AC THEN 580 
~5 '? !;J f:! i:::: ::::: ,:::, '? ::::: !:~! ::;:: ::::: :I. 

::::i ::::: (:1 f~ .::j. ::::: E: I:::: ';1:' fl'::!· ."" [: '? 
~:i ':::1 I;;) E: (;; ::::: E: I:::; .. !" E: '? 
C00 IF B8)BC THEN C20 
6 :I. 0 E: i:::; ::::: E: '? ::::: E: :::: ::::: :I. 

6 ::::: I;:~ I:::! ,::1· ::::: Flr::I· .:~. F' '? ,"" F' I:::; 

6 4 [I F' (;; ::::: F C; .+. F' '? 

660 IF F8)FC THEN 680 
(; '? 0 F I:::; ::::: F' ';::: ::::: F' ::~: ::::: :I. 

LISTING 

C80 IF «F8=1)+(A8=1)+(B8=1»=::=': THEN 720 
~C90 IF «A8=1)+(B8=1»)0 THEN 540 

.... 

700 IF B4=2 THEN 540 
7 1. 0 C; I:) ''I'' () (; :::;: 0 

7::=':0 A4=(EXP(AS+LOGZS»/A4 
740 A4=A4+EXP«BS-l)+LOG(1-ZS» 
?:51::1 F':::::r::\,:::,:(':O":) 
? '? Ij l.'~ I:;:: I ''I'' E ::::1. ::::; ;! ::::; (I > II F> I? C) E: F C; F~ E ::::! ''1'' E: i? 
'? ? ~::) F' i? I t',l T' 
'? :;::: 0 r~: E:: T i..J I:::: t,~ [I 

11:;) \'::::F'i",i\' j 
?O E:i",iD 

~:~ 0 ::.:: :;::: 1 
JO 1<:::::1:) 
40 'y':::::O 
::)0 \'1. :::::[1 

6CI \'2::::0 
? I] \1 J ::::: [I 
:;:;: U F' CI F: I ::::::i. ''I'' ()'l" 
91;::1 II I ::::; FI :: C: I: ; I ;; II ::::: :1 ;; 

1. 0 U I i'"j F' i...l 'T' ::':: 
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Ir 1. 1. 0 \' ::::: [: I:: I ::! ''1'' ::-:: .., \' 

1 ~:~ ~:I \1 1 ::::: E: [ I ] ,;(, ;:.:: ':i:' ;:.:: .+. 1'( :l 
j :'::: I~:I 'l2 ::::: FI [ I ::I ';i;' ::.:: +. \1 ;;::~ 

1. 4 I] \1 J ::::: f::! [ I ] ':i:' ;:.;: ..... E: [: I J .+. \1 ::~: 

1. ~::i (j f::: ::::: f::: ."" 1. 
1. (:; iJ ]) [: f::: J ::::: ::.:: 
170 IF «K=6)+(I=T))=0 THEN 220 
1 :::: ~::I F () i? F' :::: 1 'r rJ 1< 
1. 9 (1 j.:.j I? I l' E (:1.~:::;:I:i.!] > II I:: F> :I i~ 

~:: 0 0 t··1 E: ::.:: T' F' 
? 1. 0 ~<:::::~j 

:? ~:~ ~J t·~ E >:: ''I'' . I 
2 :3 0 P F~ Ii',·! 'r 
240 IF Y=0 THEN 280 
2~50 
2:6[1 
~:?O C; U T () :::: CI 
~~~ :::: 0 '/ ;~~: ::;:: \1 2 '1" ;;::: 

2 9 ~J =y' 1 :::: 1/ :;~: .... ' \' 1 
:3 (~ 1;::1 F' -:::: ::::: \' :l. ..... ~:::; 1::;1 

:::: 1. (! 
::~: ;;::: (1 
:3 :~:: 0 [: I::) ::::: 1 
:~:; 4 0 I~ '} ::::: lJ ..... ''I'' 
::,: ~:i ~] II I ::::; Pi: E: () C: : I 
:;:: 6 C1 :::; T' 0 F' 
:~:: '? [I E 1-··1 D 

-
LISTING 
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DESCRIPTION: 

METHODS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGMENTS: 

REFERENCES: 

SYSTEM 
SPECIFICATIONS: 

TWO WAY AOV 

This program analyzes the source of variation in a two way table of data with 

one or more replications. 

The user has the following options: 

1. Correct incorrectly entered data. 

2. Print cell means and "ariances. 

3. Print the overall mean. 

4. Print row means. 

5. Print column means. 

6. Print AOV Table, including interaction sum of squares and F-test for 

interaction. 

7. Print AOV Table, pooling interaction sum of squares and error sum of 
squares. 

8. If the number of replications is equal to one, calculate and print Tukey's 

test for interaction. 

9. Calculate and print row contrasts. 

10. Calculate and print column contrasts. 

See reference. 

The product of the number of rows and the number of columns must be less 

than, or equal to, 50 for a 2K calculator. For a 4K calculator, change the 

dimension statement in line 70 from A(50), B(50) to A(300), B(300), and 

the product of the number of rows times the number of columns must then be 

less than 300 . 

Robert W. Kopitzke, Hewlett-Packard' 

Graybill, F. A., An Introduction to Linear Statistical Models, Vol. I 

(New York: McGraw-Hill Book Company, 1961), pp. 324 - .332. 

Snedecor, G. W., and Cochran, W. G., Statistical Methods, sixth edition 

(Ames, Iowa: Iowa State UniverSity Press, 1967), Chapter 11. 

9830 (2K or 4K R/W) 
9866 Printer or 9861 Typewriter 
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OPERATION: 

SPECIAL 
FUNCTIONS: 

-------~--_.-----.~- __ -----__ ----~-.---__ ~----~-_.IS: 

Start Correct Cell Stat Col Means 

1. Type SCRATCH A, press EXECUTE. 

2. Type LOADKEY 6, press EXECUTE. 

3. Press START [SF Key 0]. 

4. The display reads, "NO OF ROWS", ?". Enter number of rows, press 

EXECUTE. 

5. The display reads, "NO OF COLUMNS", ?". Enter number of columns, press 

EXECUTE. 

6. The display reads, "NO OF REPS", ?". Enter the number of replications, 

press EXECUTE. 

7 . The display reads, "Y (I, J, K) '" ?". Enter Yijk, press EXECUTE. 

Repeat step 7 for each data point. 

After all data is entered, any combination of the following operations may be used 

with the restriction that an analysis of variance table must be printed before row 

and column contrasts are printed. 

CORRECT [SF Key 1]: 

This key allows incorrectly entered data to be corrected. To use: 

1. Press CORRECT LSF Key 1]. 

2. The display reads, "CORRECT: ROW #, COL #?". Enter row"number, column 

number of the cell to be corrected, press EXECUTE. 

3. The display reads, "ROW r COL c WRONG VALUE", ?". Enter the value to be 

deleted in row r, column c, press EXECUTE. 

4. The display reads, "CORRECT VALUE", ?". Enter the correct value, press 

EXECUTE. 

5 . The display reads, "READY". 

Repeat steps 1 through 4 as often as required. 
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CELL STAT [SF Key 2]: 

This key prints cell means and within cell variances. 

OVERALL [SF Key 13]: 

This key prints- overall mean. 

ROW MEANS [SF Key 3]: 

This key prints row means. 

COL MEANS [SF Key 4]: 

This key prints column means. 

AOV [SF Key 5]: 

This key prints AOV Table. If ~he number of replications is greater than 1, the 

interaction sum of squares, mean square and F-ratio are printed. 

POOL AOV [SF Key 6]: 

ThIs key prints AOV Table pooling interaction sum of squares and degrees of 

freedom, with error sum of squares and degrees of freedom. 

TUKEY'S [SF Key 7]: 

This key prints Tukey's test for interaction if the number of replications is equal to 

one. If the number of replications is greater than one, this key prints an AOV Table 

as described under AOV [SF Key 5]. 

ROW CONT [SF Key 81: 
This key prints a contrast of row means. To use: 

1. Press ROW CONT [SF Key 81. 
2. The display reads, "C(I) = ?". Input ci where ci is the ith coefficient of the 

contrast, press EXECUTE. Repeat step 2 for i = 1, ... , r. 

3. If ~ci I 0, then the message , "INVALID CONTRAST" is typed; otherwise, the 

comparison of the means is printed and contrast sum of squares and F-ratio 

are printed. 

(Note: The F-ratio uses the error mean square from the last printed analysis of 

variance table.) 

Repeat steps 1 to 3 as often as required. 

COL CONT [SF Key 91: ----- , 
This key allows a contrast of column means to be calculated and printed. To use: 

1. Press COL CONT [SF Key 9]. 

2. The display reads, "C(I) = ?". Enter Cj where ci is the ith coefficient in the 

contrast, press EXECUTE. Repeat step 2 for i = 1, "', c. 

3. If ~ci 1o, then the message, "INVALID CONTRAST", is printed; otherwise, 

the comparison of means contrast, S. S., and F -ratio are printed. 

(Note: The F-ratio uses the error mean square from the last printed AOV Table). 

Repeat steps 1 through 3 as often as desired. 

47 



~ I:;~~ ::::: :::; 

F~ C) 1.1.1 

,'::z 
:: ... 

C: (J 1.... 

1. 

:I. 

.... , 
',) 

:I. 

,'M ,···.1 I i,.··.·.·. r.·.·.j I., •••• j':::!jj.q 

1 :t 

.... , 
'.) 

:I. 

" 

'1 
.!. 

") 
::.h 

1 

.... 

i:::; '; i;~j [! Ij \;::1 

~:::: :: jJ i;::i lj ia 
C~ I: C! [\ i;~j iJ 

:3 I: Ui;::jj;JO 
i:::; II iji;:)I;::lCi 
:5 II i;;:i Cl I;) ~~1 

• II"" ••••• : ! '.J •• -•••• : ••• :.:_. !, ••• _l ..... I·· .. ' I 1':'jl:::.1"'ll"-'! C:I:::.LL. .. 

::::; a ::::;ljl;::!C\ 
(; a ~j [i 1;::1 j~~ 
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:::; :: ~) ~j e 0 

4:: ;;::1000 
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o :: ::~; ~~i ~~i 0 
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1 :31; ::::::3:::::::::; 
c~ ~5 II ~:::; C! IJ Ci 
:3 ~5 n 1 6 (:;'? 

ANALYSIS OF VARIANCE 

:::;CiUFCE: DF· 
TOTFIL 1 ? 
F:: 0 ~'J ::; ;~ 
COL:::; ;::: 

EI?F:OF: 

ANALYSIS OF VARIANCE 

:::;DUr.::CF 
TDTFIl.. 
POI.,.!:::; 
C(JL..::;; 
EF:f~:Oi:;:: 

C [I 1"'i F' f:! I:::: I ::::; (J ! ... ! 
C 0 I"~ T F~ FI ::::; 'r ::::; :;;:; :::;: 

"ON 'i :::: ,,::: ,,::: .~:: 
.:. :: ',.,: .... : .... '._' 

1.0000, -2.0000, 1.0000,. 
C[lMPAFISDN = -3.5000 

co,"', F !:::I F I ~:::; (J i-··j ::::: 

C 0 H T i:~~ FI :::; 'r ::::; ~:::; ;:::: 

C: 0 L. U i"'l f',' C: f) ,",1 'r I? f::! ::::; T 
1 II 0 Ci 0 Ci :i " ... ;;::~ ,: !;:) i;::i C! iJ ;i 

C C) i'l'i F> I:::! i? I:::; (J 1',,; 
C CI ,',·1 T !? !:::I ~:::; 'r :;::; ::::; ::::: 

EXAMPLE 

".1 .I •••••••••• , 

1 .I. :: J. 1;::, t) ( 

4,: 6(:6? 
(::1 <:) ") '~:I ,,::: 
':,,1:, '.N'.H.! .... ,.".' 

l:l. ,: 166? 
1::1,,: 666? 
iJ I: ::);:::'?2 
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" 

, 

400 IF (F{5) AND (K{T) THFN 470 
~I· :I. 0 F' (J F: l... ::::: 1 ''I'' () F' 

4 ::::: 0 ",·1 F: ::.:; ''I'' i.", 
&::1· I::!. ~J F' I? ll"~ 'r 

,:.1-60 F':::::O 
4 ? 0 ['·1 F: ::.:: ''I'' !< 
4- :::! 0 /-,·1 F: ;:':; or . ...1 

4 '::1 0 F' I:;:: I i""i"r 
~) 0 0 t·~ E: >:: "T' I 
~) 2 (~ C;; (J T C) :i::I. '? i;::i 

IF (I{R+l) AND (J{C+l) THEN 

~i '? ~J ':/ ::::: ..... :I. 
~5 :::: 121 Ii ::::: ( T H'" :1. ) ,;(. C: '.j. .. ..J 

~5 9 ~~I C C) :::; !.J [; ? IJ ~;::! 

6 1 [I 1.:.1 P I 'r E < :1. ::::; ;: (;!j ) II (J j'.,J F~: fJ ;.:.1 

6 ~::~ [I :[1 I ~::; F' I I C:: CI F~ I? F' C 'r \:! r::l L.t.! E: _ ... 

700 A[DJ=A[DJ+0+A 
71n B[DJ=B[D]+V+A+A+(T>l) 

?40 
;::0";:"0 C'·'./"', '" I "'I" :1 '''', ..... 1 : 

! .... I'::: .!. r"! j r< i:::t j ... ! 

? 9 0 F' () r;:~ I ::::::1. 'T () I? 
Rnn WRITE (15,q0)Y; 

820 PRINT TAB4+(J#1); 

850 IF T=l THEN 870 

::::?O Pi? I t··I'T 
;:::::::0 1···IE:::·::''!'" . ..J 
:::: I:~I ~) F i? I t··~·r 

:""'!""'i : 
: .... :.. .. :. ... i .... 

.. 
LISTING 

,···.' .... 1 I 

i .... 1:::. L .. !" .. 
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'9 ~) Ci "'\ E: ::':: T I 
':~i :l. ~::I C; 0 'r (I :I. 1 '? I;::! 

9 4 0 F' I? I 1-'1 T II F~ C) i.:.1 
9 ~:::; !J F> r;:~ I i-··I'r II I? C) \.:.1 

1"1E:F!I' .. j::::;:; II 

I'I'IE F1t.~ II 

970 FOR 1=1 TO R 

') 9 U F () i? ,,,,i :::: 1 'r C) c 
1. [I CI CI 1:::1 :::: FI +, FI I:: < I'" :I. :;, ,,(, C: ,+, ,.J J 
1 [I 1 0 "": F: ::,:: 'r ..J 
1020 WRITE (15,30)I,A/<T*C) 
:I. [I :::: U 1",1 [: ::,:: ''I'' I 
1. 040 C;C)'T'(J :I. 1';::'1:::1 
1. lj '? I;J F' r;~~ I "',1 'f II C: ~J 1.... L! i'I'! " .. ! 1""1 E H 1"'! ::; ~ II 
1. 0::::: 121 F' F~ I 1"·1''1'' II C: CI L.. 
1. :j ') U F' F~: :r. \",I'T 
1100 FOR 1=1 TO C 
11. :I. ~3 r:j::::(i 

112U FOR J=1 TO R 
11 ::::l;:~ Fl:::::fl+'j:::l[ ( . ...! ..... :i. ) ·:!;·C:+ I J 
1. :l. 40 i···IE:;:'=;T . ...1 

115U WRITE <15,3U)I,A/(T*R) 
1 :I. 60 ",1 F ::':: T I 
i :I. '? I~i P I? I f"! T 
1 :I. ::::: (I F' f;~: I "',I'r 

"119(;) F'i? I H'T' 
1. ;;:~ :1. 1~:1 II I ~:::; F' II Ii Ci i-·.I E: II 

1. ;::~ ~::: 0 F: t", D 

FILE ;:; 
PRINT AOV TABLES 

:1.0 L.1 I···li< '?:i liJ, li;::i 
:i.:::~ 1....11···11< '?:i lCl;i l:? 
1 :::!. L I 1"·1 i< '?:' 1 ~::I:i :!. 1::\, 

1. I:::; 1.. .. I !"4 j<' '?:I 11]:i 1 ::::; 
:/.1::) I.. .. IH1< '?~ 10:! :1.(; 
1? 1".1"",1:::1 
1. ::::: CO ''I'' I] :30 

~::: 0 GO 'r I] ::::: (1 
I.:::!. 1...1,-:::: 
~:: ;::: C; CI T Ci :::: CI 
~::~ :::: 1.. .. .1. 1"'! I,:,. 

;~:~ ~j L~: \',.11< 

-
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o FORMAT F4,0,F14,4 
o FORMAT F4,0,2F14.4,F12.4 
o FORMAT F4.0,2F14.4 
I) ::.:: ::::: \1 ::::: Z :::: F ;:::: lj 
i I F:- '1':>:1. ''I'' 1 .. ·1 I:::: i"'\ '? 1~::1 
~::~ F 0 F: I :;;:::l ''I'' () C: 
:3 B[ I ]:::::Ij 

o F CI F:: I ::::::l. '1" Ci j":, 

o Ii ;::: j::1 

i~~ F (I F~~ .J ::::::1. 'r iJ C: 
~~I [I II ::::: D .+. ftC ( I .... , :l. ::: ,;:;, C: .oj. ••• J ::I 

~:~ 1. I F ''I'':> 1 ''I'' ~"'i F: I>··j 1 ::::; !~::i 
~:: J F' 0 F~ 1.... ;;:;: 1 'r Ci C:: 

~:~ ? ! .. ~ E ::.:: 'r i.... 

::: [1 [.j E: ::.:: T I 
1::1· ~] ::.:: :::: ::.:: ,"" ( C ';1:' ''I'' > 
~:) e F 0 I? I ::::::1. 'r Cf C: 
(: (1 D :::: I~j 
? 0 F' 0 I:;:: .J ::::::1. ''I'' C) !:;:~ 

f:: 0 \:1 ::::: j::! [: ( . .J " ... :I. > .;!:, C: .+. I J 
9CI I)c:::D+\' 
~~~ [I ;;::: ::::: Z .+. !) ,;!:, !:/ 
1. 0 t'~E;:·::·r . ...1 

11 IF T)l THEN 220 

~::: I:~i \1 ::::: \1 +. :U ,;!;, :u 
~:: ~:I ! .. ~ E >:: 'r I 

:::1· r! ~::: ::::: :::: ..... 'r 

6 121 Ii ::::: E .{ E: ..... ::: I? ,::;, C: .;::, I" ::: 
? ~::I \:1 ::::: IJ ..... D 
? ~::; ~:.1 ;;;;; [: ..... >:: ..... 1/ +. :u 
:::: 0 ::':: ::::: < >:: , .... :D > ."" < I:;:: ". 1 ::: 

\1 ::::: ( \1 ..... :u ::: ."" < C: .... ::: 
;;::::::::~:::+. :D 

PRINT TAPIS' ANHLYj!j 

.! .. :: .... I: II 

LISTING 

.... ,: .. '. II II F' II 

!? ..... :!. ) .:(. < C: .... :!. "':::::: T ::::: :1. .' "i" . I I .... • '; " ..... ;:: U ::::: j > :' .. < T ;":. ~ " '. 1 :';'1 :': ,'" '1; I" T ...... ! ::= 
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:1. :::f· 1.... I I···i 1< 
.: j"" ': ••.. '.,;'. i,· •. I,I',.<'. 1. .:::: 
.j .... ii ••.• '.1,'. i,·.J, ',< . .!. ::::1 

1 '? 1.. .. I 1···ji< 
:I. I:) L I j···li< 
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DESCRIPTION: 

METHODS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGMENTS: 

REFERENCES: 

SYSTEM 
SPECIFICATIONS: 

F-PROB 

Given numerator degrees of freedom, v I, and denominator degrees of free­

dom, vz, and an F-value, this program calculates the probability that an 

F random variable has a value greater than, or equal to, the input value. 

A continued fraction app"'oximation is used to calculate the probability. The 

number of convergents \J...,ed is: min [70, 20 + max {v I, V Z } ]. 

The degrees of freedom must satisfy: 

r max (v I, V z )l (v I + V z) 

l VI + Vz J 

Robert W. Kopitzke, Hewlett-Packard 

Abramowitz, M. and Stegun, 1. A., Handbook of Mathematical Functions 

(National Bureau of Standards, 1968), p. 944. 

9830 (2K or 4K R/W) 

9866 Printer or 9861 Typewriter 
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OPERATION: 

..... 

.,,1 

1. Type SCRATCH A, press EXECUTE. 

2. Type LOAD 1, press EXECUTE. 

3. Press RUN, EXECUTE. 

4. The display reads, "NUM DF = ?". 

5. Enter numerator degrees of freedom, press EXECUTE. 

6. The display reads, "DEN DF = ?". Enter denominator degrees of freedom, 

press EXECUTE. 

7. The display reads, "F = ?". Enter F, press EXECUTE. The df and Fare 

printed, and the calculated F-prob is printed • 

• 8. To ruI,l another case, go to step 3 • 
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EXAMPLE 

::::~ ;: F' ::::: 

21;: F::::: 
;~::~ II .;::= U C Ci ::::: 

1 ~:::; i~:l ;: F :;::: 
1. :I ~:::; :1. (J Cl ::::: 

::::; ;::J. I; :i. ;;:::{) ei 
!j II J;::! :i. (! !~::j 

:?:: '?I;JCiC! 
1:::1 II [i:i. U ;::1· 

1 II ;? ::~: Cl lj 
i:.l;. '!'I:':':.l I" . 
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~10 FORMAT 2F4.0,F12.4 
20 FORMAT F12.4,F9.4 
::::: [I D I::::; P II 1"·11...1 1"1 ]J F' :::: II ; 

? (I ]):r. ~:::; p 'I F ::::: II ;: 

:;:::0 I i···IF'I..JT F') 

LISTING 

1"! = .. ,: !'j ::::: C:; ':::: ~.U j'" .L t::.r··! :::::" too.!') :i j:': ::::: IF':) '::! i] 1.1,1, r~'. '.,' '1" I,: .. : •. ·•· ( .. '.1. : .• :.:; ." .'1 .. 1.:: .. :( .') II ·.1.,.·.·,' I,:::' i,;1 J /',': III''', ..... I' ':", ,.... 'j"II"" I I .. 'N ", II '" I 

1. U CI fl '::) :::: fl '::1 ."" 2 
:I. :I. i] E:9:::::E::9./;;~ 

l ;;::~ (1 'r 9 ::::: F' I:~ 
1 :::: 0 C ') ::::: I:) 
140 X9=A9/(A9+B9*F9) 
150 IF X9«1/2) THEN 200 
1. 6 U c: '::i :::: H ') 
1. 70 r:!9::::C':'· 
1 :::: 0 E: 9 ::::: C: ':::1 

1. 9 0 ::.:; I:~ ::::: 1. ,.OM ::.:; 9 
~:: I;) [1 Z 9 ::::: ::.:: I:~I 

;;:~ :I. c! ::.:: 1;;;1 ::::: ::.:: ') ,"" ( :I. M'" ;:.:: :) ) 

:22U E9=2*«H9}C9)*A9+(B9 - A9 *C9) 
230 E9=20+(E9(50)*E9+(E9 - 50 *50 
240 .J')::::F9 
2:=:i(1 D9:::::I. 

", ::::1;:'0 FClI? 19::::: Ire) .J9""·l 
~::~ ? [I E ;:: ::::: E I::~I ..... ;~:: 

;;:~ :~~: I;) E '? ::::: I I'·,j'r < E: C; ) 
290 E6=(A9+E9-2)*(A9+E9-1) 
300 IF E8=E7 THEN 33U 
::::10 Y9=E7*(A9+C9-1+F7) 
::::: ;:::: (::1 C () T (J J ,::1· 0 
330 Y9=(A9+E7-1)*(E7-B9) 
::::40 Y9=(Y9/E6)*X9 
::::::50 ]) 9 :::: :I. +. '"1"9 ..... :0 ::::! 

:;::f:':O 
::::'?O 

~3 90 
40121 
4:1.[1 
4 ;~:~~) 
1:.1- ::,: 1;;:1 

440 
1::1· :::) ~J 

4'?[1 

E':;:;::::['::I-'-l 
[·jE:::<T I9 
Ii ';) ::::: :i. ,," ~) 9 
:=14:::: :I. 

!:::: :::; ::::: < I i"~ T ( E::) ) ::::: E: I::~I ) 
F5=(INT(A9+B9)=A9+B9) 
IF (H5+B5)}0 THEN 45[1 
::::14 :::: H ,::1· :~. P I 
F' '::1 :,: fl ':;1 + I:: 9 
H8=(2-SGNA5)*INTA9 
B8=(2-SCNB5)*INTB9 
F8=(2-SCNF5)*INTF9 
~:::I '? ::::: ;;::: ..... 1:::1 ~:::; ..... ( I:::! ';) ::::: [I u ::~;) 

(t 

D '? ::::: :;::~ ..... E: :5 ..... ( E: ') ::::: 1;::1 I: ::::i ) 

4:::::0 
,::l9CI 
:~51;J i;::J 

--------------------------(, 
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5 :i. 0 F7;;-";?-"'F~::; 
~:; 2 ~:I fi :5 :::: E: (; :::: F' C; ::::: 1 
~i :3 0 F! 4 ::::: j:16 ':1:' \::\ :::1· ..... fi '? 
54(1 F! 6 ::::: ;:::\6 .+. 1::::';::* 

550 IF A8)A6 THEN 
~5 E: 0 Fi6 ::: ':::1 '? ::::: n ::::: ::::: :\. 
~:i ? 0 Fi 4- ::: E: (; ~!~ f:! I::j .. "" [; '? 
~:i::::O E:E;:::r::::6·+·E: '? 

1 .... ····1.· ... 
::) { ~J 

590 IF 88)86 THEN 610 
t=5 ~:~ 0 E: t:: ::::: B ? ;:::: E: ;::;: ::::; 1. 

6 ~:: ~) F14 ::: f:l :::). ,;!;, F' '? ,/ F' C; 
631] Ff.3:::-.:F6:+·F"? 
6,;+121 E:4:::[:4+:I. 
65121 IF F8)F6 THEN 670 
66~j FIS=F?::::F :::::::::::l. 

LISTING 

67121 IF «F8=1)+(A8=1)+(B8=1))=3 THEN 710 
6 :::! ~:I I F < ( f:j :::; ;;::: :!. :) "I" ( [; ;::; :;::~J, ) ::: :> (i THE 1"·1 :::; :::; i~) 

690 IF E:4=? THEN 530 

? 1 (::i fi 4 ::;; H 4 ,I,· H ':::1 

72121 H4=(EXP(AS+LOGZS»)/A4 
73121 H4=A4+EXP«BS-l)+LOG(1-Z9» 

?50 P=SGN(CS)+(1-P)+(1-SGNC9)+P 

? ::::: CJ Ii I :::; F II:D () i'··1 E: 11 

?';;:IO [1··lD 

)----------------------
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MODEL 

3D 

DESCRIPTION: 

METHODS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGMENTS: 

REFERENCES: 

SYSTEM 
SPECIFICATIONS: 

T-PROB 

Given a t-value with n degrees of freedom, this program calculates the 

probability that a T random variable is greater than, or equal to, the input 

value. 

A continued fraction apprf')ximation is used to calculate the probability. The 

number of convergents u':;cld is: min [70, 20 + df]. 

Graphically, the probability calculated is the shaded area below: 

If a t-prob is desired for a two sided test, then double the calculated 

t-probability. 

None 

Robert W. Kopitzke, Hewlett-Packard 

Abramowitz, M. and Stegun, 1. A., Handbook of Mathematical Functions 

(National Bureau of Standards, 1968), p. 944. 

9830 (2K or 4K R/W) 

9866 Printer or 9861 Typewriter 
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-
OPERATION: 1. Type SCRATCH A, press EXECUTE. 

2. Type LOAD 2, press EXECUTE. 

3. Press RUN, EXECUTE. 

4. The display reads, liT = ?". 

5. Enter t-value, press EXECUTE. 

6. The display reads, "DF = ?". 

7. Enter the degrees of freedom, press EXECUTE. 

8. To run another case, go to step 3. 
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'"IL •• LC: 

:::j. :: r::' ::::~ :: ij 
:::f· ~: F' :~~! I: 4 

""','''1 .. _1.':.:.:.1 ... " '.1,. 11 .. ,! 

..: ":(- I I-··j 'r j:::j :::~l 

. I' ,;, ;.: I" ~"! I'::: 

LISTING 

.;(. E: 1:::1 > 
:,:·:50 
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... 

~5 :::: [1 [: is :::;: E: C + E: '? 
590 IF B8}B6 THEN 610 
6 [1 [I [: (:; ::::: E: '? :;::: E: f: ::::: :i. 

610 E:4::::0 . 
6 ~~~ (1 f:I,::j, :::: FI ~:!, ':1;' F' '? ,"" F (; 
t=.::; :::: I] F (; :::: ;:::' 6 + F' ? 

650 
66121 
(;:?O 
(;::;:[1 

690 
·;:"00 
"?lO 

?' ~3!] 
?61;~1 
)7121 

Ir~.:~.!: .. ;: .. ;~~T .. ~lli~ .. :.;.·.i(~.~~.\,:.)I.:.~.;.~, .. '._ ... ,!.~I .. 1·.;~i,;.,~.:.::.;' .. ~.:".,,;.·.i.;,-SGNC9~+P T' c; F~~ L: r::! T' [ f? 
r"!'< J.!\ ! 

1'90 Fi··iIi 
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Program Submittal Instructions 

Hewlett-Packard maintains a library of calculator programs available to HP users. New contributed 
programs are solicited to increase the number of programs available to you and other users. 

Each program you submit will be evaluated for possible publication in the HP Keyboard or a program 
library, or inclusion in the HP Calculator Program Catalog~ 

Entries in the Calculator Program Catalog are of two types - supported programs from Hewlett­
Packard and programs contributed by users. HP compiles but does not test or maintain contributed programs. 
Maintenance of these programs is the responsibility of the person submitting the program, since he is the most 
knowledgeable about his entry. Each program will bear either an original date or a revised date indicating a 
revision or correction. 

Contributed programs should be typewritten and completely documented so that other users are able to 
easily understand and operate them. Most user questions can be obviated by having a person unfamiliar with 
your program read it and try the numerical example before submitting it. Completion of the Program Submit­
tal Form and inclusion of the listed material and recorded mag cards or cassette will help insure adequately 
documented, publishable programs. The magnetic cards or cassette can be returned on request. Submittal 
and user instruction forms are found on the next few pages. Contact the HP sales office in your area if you 
need additional submittal forms. 

Programs may be withdrawn from the Calculator Program Catalog by writing to Hewlett-Packard, and 
stating the reason for withdrawal, such as when the program is replaced with a redesigned version. Address' 
all correspondence to: 

Hewlett-Packard Company 
Calculator Products Division 
P. O. Box 301 . 
Loveland, Colorado 80537 

Attention: Applications Services 
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1. 

Program Submittal Form 

Initial Submission 0 

Hewlett- Packard Company 
Calculator Products Division 

Revision D 
2. Equipment required: 

3. Program Title: 

4. Program Description and Application: 

5. Contributor's Name: 

6. 

7. 

8. 

Organization: Title: 

Address: 

Telephone: 

Do you want your name to appear in the catalog? .............. yes 0 
Do you want your organization's name to appear in the catalog?. yes 0 
Mayan HP customer contact you directly? ..................... yes D 

no 0 
no 0 
no D 

9. Check (v) to be sure each item below is included. 

D Program introduction, including equations solved and text reference. 

D User instructions. 
D Numeric input/output ~xample, including sample plot or printer tape if applicable. 

o Program listing (including program steps and step codes if applicable). 

o Recorded magnetic cards or cassette. 

Shall we return original recorded cards/cassette D or blank cards/cassette 0 ? 

10. Acknowledgement and Agreement 

To the best of my knowledge, this contributed program is free of any proprietary 
information belonging to any person or organization" I am making this program 
available to Hewlett- Packard, and I agree that HP may reproduce, publish, and 
use it, and authorize others to do so without obligation or liability of any kind. 

(Signature) (Date) 
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