
 
Copyright Warning & Restrictions 

 
 

The copyright law of the United States (Title 17, United 
States Code) governs the making of photocopies or other 

reproductions of copyrighted material. 
 

Under certain conditions specified in the law, libraries and 
archives are authorized to furnish a photocopy or other 

reproduction. One of these specified conditions is that the 
photocopy or reproduction is not to be “used for any 

purpose other than private study, scholarship, or research.” 
If a, user makes a request for, or later uses, a photocopy or 
reproduction for purposes in excess of “fair use” that user 

may be liable for copyright infringement, 
 

This institution reserves the right to refuse to accept a 
copying order if, in its judgment, fulfillment of the order 

would involve violation of copyright law. 
 

Please Note:  The author retains the copyright while the 
New Jersey Institute of Technology reserves the right to 

distribute this thesis or dissertation 
 
 

Printing note: If you do not wish to print this page, then select  
“Pages from: first page # to: last page #”  on the print dialog screen 

 



 

 

 
 

 
 
 
 
 
 
 
 
 
The Van Houten library has removed some of the 
personal information and all signatures from the 
approval page and biographical sketches of theses 
and dissertations in order to protect the identity of 
NJIT graduates and faculty.  
 



KINETIC MODELING STUDY OF 

CATALYTIC HYDROGENATION- OF CODIMER 

BY 

WILLIAM MOUNCE 

A THESIS 

PRESENTED IN PARTIAL FULFILLMENT OF 

THE REQUIREMENTS FOR THE DEGREE 

OF 

MASTER OF SCIENCE IN CHEMICAL ENGINEERING 

AT 

NEWARK COLLEGE OF ENGINEERING 

This thesis is to be used only with due regard to 
the rights of the author, Bibliographical refer-
ences may be noted, but passages must not be copied 
without permission of the College and without credit 
being given in subsequent written or published work. 

Newark, New Jersey 

1973 



ABSTRACT  

A kinetic modeling study was made on a gas phase catalytic 

reaction. The data used was that on the hydrogenation of codimer, 

collected by Tschernitz, et al, The objective was to determine 

if non-linear least squares regression offers an advantage over 

linear least squares regression in discriminating between Langmuir. 

Hinshelwood kinetic equations. 

For the experimental data in question, it was found that 

neither linear nor non-linear regression could distinguish between 

the two plausible mechanisms. With the particular mechanistic 

equations and range of data used in this study, the more laborious 

non-linear analysis offered no advantage over linear regression in 

discriminating between the two plausible mechanisms in question. 

By the use of synthetic data with error introduced, it was 

found that neither the linear nor the non-linear technique intro-

duced any additional error, 

The experimental data were also fitted to a non-theoretical 

exponential form of equation, The fit with this form was essen-

tially just as good as with the two best theoretical equations. 

This suggests that the simpler form of equation would be just as 

suitable for design work. 
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1. 

INTRODUCTION  

The first objective of this study was to determine the useful-

ness of non-linear regression for selecting the correct kinetic mech-

anism for catalytic gas phase reactions. In particular it was de-

sired to determine if non-linear regression is able to provide a 

better fit for kinetic data than linear regression, as has been re-

ported by others, 

Kittrel, Mezaki, and Watson(8) reported that non-linear least 

squares gave a better fit to experimental data than linear least 

squares, The reaction studied was the oxidation of methane over a 

palladium-alumina catalyst, The sum of residual squares was reduced 

from 7,2 x 10-6  with linear least squares to 1.1 x 10-10  using a non-

linear fit. 

Kittrel, Hunter and Watson (7) treated data on the reaction of 

nitric oxide and hydrogen over a copper, zinc, chromia catalyst, 

They reported that non-linear regression gave a slightly better fit 

than the linear regression. For the model showing the best fit, the 

sum of residual squares was reduced from 5,0 x 10-11  to 3.1 x 10-11. 

They stated that the advantage of non-linear analysis over linear 

analysis could become more important with other Hougen-Watson models 

and other sets of data. 

Lapidus and Peterson (9) studied data on dehydration of ethanol 

to diethyl ether and water, They found that non-linear regression 



was a useful tool for fitting the data. However, they did not 

conclude whether there was a clear advantage over linear regres-

sion in discriminating between mechanisms. 

The reaction system chosen for the present study was the hy-

drogenation of mixed isooctene (codimer) over a supported nickel 

catalyst. The experimental data are due to Tschernitz, Bornstein, 

Beckmann, and Hougen(10). The reaction is as follows: 

C8816(g) H2(g) C8H18(g) 
unsaturate saturate 

The experiments were carried out in a short tubular reactor designed 

to approximate a differential reactor, The experimental program in-

volved varying the partial pressure of each of the three components 

over a range of 0.1 to 2,6 atmospheres. Three sets of data were 

collected - at 200°C, 275°C and 325°C, Under the conditions of the 

experiments it was known that the effect of diffusional resistance 

was negligible. It was also established that the extent of the re-

verse reaction was negligible at the temperatures used. 

Tschernitz, et al, considered eighteen possible theoretical 

mechanisms. The data were analyzed by linear least squares regres-

sion, They used the values of the parameters obtained as the cri-

terion for accepting or rejecting a particular mechanism. If any of 

the adsorption constants or the reaction rate constant was negative, 
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the mechanism was rejected. Likewise, if any of the parameters 

were non-zero when they should have been zero, the mechanism was 

rejected. Only mechanisms (d) and (h) met these criteria. These 

two plausible mechanisms and their respective Langmuir-Hinshelwood 

kinetic equations are given below. Tschernitz, et al, reported that 

the average residual error was ±17% for mechanism (d) and ±34% for 

mechanism (h). On this basis they selected (d) as the correct model. 

Mechanism (d) - Reaction rate controlling with molecularly 

adsorbed hydrogen 

r EkKHKU(PHPU - PS/Ke)  
(1 + KHKu + KuPu KsPsT2  

Mechanism (h) - Reaction rate controlling with atomically 

adsorbed hydrogen 

r EkKILKu(PHPu Ps/KQ)  

(1 +jKHPH  + KuPu + IsPs) 3  

Chou (3) has correctly pointed out that from a statistical view-

point the criteria used by Tschernitz, et al, are not sufficient to 

reject a model. The confidence interval of the parameters as deter-

mined by regression must be considered. For instance, a parameter 

may have a non-zero value by linear regression. Yet, a value of 

zero may fall within the 95% confidence region of the parameter. 

3. 



Blakemore and Hoerl (2) made a regression study of the subject 

data. They used the measured change in the refractive index of the 

oil as the dependent variable, rather than the calculated reaction 

rate. They fitted all the equations to the data by linear regres-

sion.. They found that mechanisms (d) and (h) gave the best fit, con-

firming one conclusion of Tschernitz, et al, Their quantitative re-

sults are not directly comparable with Tschernitz, et al, because 

Blakemore and Hoerl used a different dependent variable and reported 

sums of residual squares only, not percent error. However, they 

found significatnly higher residual variance at 275°C with mechanism 

(h), When they used non-linear regression, the difference at 275°C 

was eliminated, The fit of the two mechanisms became indistinguish-

able. 

In the present study the data generated by Tschernitz, et al, 

were fitted to the two plausible mechanisms by linear and non-linear 

least squares regression. The basis of discrimination was the aver-

age percent error. 

A second objective of this study was to investigate the close-

ness of fit of a non-catalytic, exponential form of equation and 

compare its fit to that of the theoretical Langmuir-Hinshelwood 

equations. Weller (11) has suggested that gas phase kinetic data 

can be fitted to an exponential equation of the form: 

r = kpHa pub psc 

4. 



This equation is simpler to use than the more complicated L-H 

equations. The argument is that if it is not possible to dis-

criminate between the various theoretical mechanisms, one might 

just as well use a simplified equation for design work. This 

would be a valid approach provided that the simplified equation 

provided as good a fit as the best mechanistic equation. The 

same data on codimer hydrogenation was fitted. 

5. 



DATA TREATMENT  

Table 1 lists the experimental data used in this study. The 

data covers three temperature levels - 200°C, 275°C and 325°C, The 

partial pressures of the components and the temperatures are aver-

age values over the length of the reactor. For each of the three 

temperatures, the data were analyzed by a linear and a non-linear 

regression program. 

Linear Regression  

A linear least squares regression computer program was used. 

The three kinetic equations were linearized as follows: 

Mechanism (d) - molecularly adsorbed hydrogen 

EkKHKUPHPU  
(1 + KHPH  + KuPu + KsPs)z 

R = Pgu  
r 

 

1 (1 + KHPH  + KuPu  + KsPs) = 
EkKHKU 

a + bPH + cPu + dPs 

   

Finally, 

 

‘PHPu  
r 

= a + bPH + cPu + dPs 

where, 

KH = 
b 
a  

Ku = 
a 

Ks  = —
a 

 

Ek 
a2KHKU 
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KH  

Mechanism (h) - atomically adsorbed hydrogen 

r - EkKHKOHPu  
(1 -1- 11TXTH KuPu KsPs)6  

R s1)}1PIT,  - 1  (1 +\KHPH  + KuPu + KsPs) r EkKHKu 

a +6 PH + cPu  + dPs  

Finally, 

 

- a + bfF7H  + cPu  + dPs  

where, 

 

7. 

Ek 
1  

a6KHKu 

The development of these equations was shown by Hougen and Watson (5). 

Exponential Equation  

r = kPHa pub psc 

ln(r) = ln(k) + aln(PH) + bln(Pu) + cln(Ps) 

After the values of the linear parameters a, b, c, and d were 

obtained, they were converted to the fundamental constants KH, Ku, 

Ks, and Ek. The computer print-out sheets for all the linear re-

gression runs are assembled in the Appendix. 

Non-Linear Regression  

A non-linear least squares computer program was used. This pro- 

gram uses the Marquardt method of search for the parameter values that 



give a minimum for the sum of residual squares. The user must 

supply the partial derivative of the dependent, variable, in this 

case the reaction rate r, with respect to each of the parameters. 

The partial derivatives for each equation are given in Table A in 

the Appendix, 

The ability of the method to converge depends greatly on the 

initial parameter estimates supplied by the user. In all the cases 

the parameter results from linear regression were used as the initial 

estimates for the non-linear regression. In some cases the regression 

was also run with initial parameters which were 10% higher and 10% 

lower than the parameters from linear regression, The computer print-, 

out sheets for all the non-linear regression runs are in the Appendix. 

Error Calculation  

For each of the three equations a Fortran program was written 

to calculate the residual error, After finding the values of the 

parameters by linear and non-linear regression, these values were 

used in the error program to calculate the percent error for each 

data point [(rexp - rcalc)/rcal]. The average error for all the 

data points was also calculated, as well as the sum of the residual 

squares (4). A listing of the computer programs used to calculate 

the residual error is in the Appendix. 
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DISCUSSION OF RESULTS  

An attempt was made to estimate the degree of experimental error 

in the data. Table 2 tabulates the eight duplicate runs that were 

made. There were not enough duplicate runs made to establish a firm 

level of experimental error. The average percent error shown in 

Table 2 is ±8%. This is certainly an indication of the order of 

magnitude of the experimental error. For each duplicate set of two 

points, the variance is calculated according to the following formula: 

/,1(r-7)2  _ 2(r ?)2 

n-1 1 

Figure 1 is a plot of the variance for each of the duplicate 

points versus the average value. It suggests that the errors tend 

to be larger at higher values of the reaction rate. This is con-

sistant with many situations, where the percent error is fairly 

constant, but the absolute error is not. 

Least squares theory is based on a variance that is constant 

throughout the range of data. These data do not possess that prop-

erty. Consequently, least squares regression does not represent a 

rigorous solution for the best fit. A weighted least squares re-

gression would be indicated to find the best fit. 

Table 3 gives the results of both linear and non-linear fitting 

of the exper'imental data with mechanism (d). The overall average error 
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for the three temperature sets is 16.9% with linear regression. The 

total sums of residual squares for all forty data points is 202 x10-4  

With non-linear regression, the values of the parameters were somewhat 

different. However, the fit was not significantly better, The total 

sum of residual squares was slightly lower at 180 x 104  . The aver-

age percent residual error, on the other hand, was slightly larger 

at -118.2% versus 16.9% with linear regression. In view of the lack 

of certainty about the variance of the experimental error, one is not 

justified in claiming much improvement of fit between 202 x 10
-G 

 and 

180 x 10 sum of residual squares. 

Table 4 shows the linear and non-linear fitting of the exper- 

mental data with mechanism (h). The results show the same trends 

as with mechanism (d). The total sum of residual squares is 215 x 10 

with linear regression and 189 x 10 with non-linear regression. The 

average percent error, on the other hand, showed no improvement. 

For both mechanisms and regression methods, the average percent 

error of ±17% is significantly higher than the estimated experimental 

error of about ±8% between duplicates (Table 2). This does not neces-

sarily represent lack of fit. At least part of this higher percent 

error arises because the experimental error does not have a constant 

variance. In the regression program, after the sum of residual squares 

has been minimized, the data points with the lowest absolute value of 

10. 



11. 

the reaction rate will sometimes show an abnormally high percent error. 

These few very high percent errors raise the overall percent error sub-

stantially, This can be seen in the computer print-out sheets from the 

error calculation program (pages 49, 50, 51, 88, 89, 90, 124, 125, 126, 

137, 138 and 139 in Appendix), 

In comparing the results in Tables 3 and 4, it can be seen that with 

linear regression it is not possible to discriminate between mechanisms 

(d) and (h). This is in disagreement with Tschernitz, et al. They re-

ported that the error was 17% for mechanism (d) and 34% for mechanism (h), 

On this basis they selected mechanism (d) as the acceptable mechanism. 

The present results are more in agreement with Blakemore and Hoerl. There 

is no way of knowing why Tschernitz, et al found the higher error with 

mechanism (h). However, since computers were not available at that time, 

the 34% error could represent a computational error in hand calculation. 

Another conclusion evident from Tables 3 and 4 is that non-linear re-

gression is not any better able than linear regression to discriminate be-

tween the two plausible mechanisms. This does not really contradict the 

findings of other workers who found slight to major improvement in the data 

fit with non-linear regression compared to linear regression, In this work, 

there was a slight reduction in the sum of residual squares with non-linear 

fitting. However, it was not sufficient to allow choosing between the two 

plausible mechanisms. The more meaningful average percent error did not 

improve with non-linear regression. 



12. 

Even though the deviation is approximately the same for both 

mechanisms, it is instructive to make a further comparison of the 

fit of the two equations. One such check is a plot of the residuals 

versus the predicted values of the dependent variable. In Figures 

2 to 4, the difference between the experimental and the predicted 

reaction rate is plotted against the predicted reaction rate for 

mechanism (d). This is shown for each temperature set, The residuals 

appear randomly distributed above and below the x-axis as one goes 

from low to high value of reaction rate. There is no trend to 

suggest the fit is inadequate. Figures 5 to 7 show the same plots 

for mechanism (h). Again,there is no reason to conclude on the 

basis of these plots that the fit is not acceptable. 

Linear regression was applied to synthetic data generated from 

known parameters. One purpose was to ensure that the regression 

technique and the mechanics used were sound. Another purpose was 

to determine if there is any extraneous error introduced due to the 

use of the linearized form of the equation. The values of the parameters 

found for mechanism (d) by linear regression in Table 3 were sel- 

ected as the known parameters. These constants were used together 

with the experimental values of the independent variables PH, Pu, 

and Ps to generate a set of synthetic data for bbthMechanisms,,  

which is listed in Table 5. 



The synthetic data for both mechanisms was subjected to linear 

regression. Table 6 shows the results. The constants found were 

exactly the same as the known constants used to generate the data. 

These results show that the computer program and computational 

techniques were sound. They also indicate that there is no extra-

neous error factor introduced in using the linearized form of these 

two particular equations. 

Another area of investigation was the use of synthetic data with 

error added. To the synthetic reaction rates in Table 5 was added 

an average error of 15%, The individual errors ranged from 3 to 45%, 

to agree with the general range of residual error found by regression. 

The error was assigned randomly. Table B in the Appendix is a listing 

showing how the error was introduced. Table 7 gives the synthetic 

data with the 15% error added. 

The results for mechanism (d) are given in Table 8. Linear reg-

ression was able to establish values of the parameters to give a 

residual error approximately equal to the 15% error introduced. In 

fact, the error was slightly less, The value of the parameters found 

were not the same as those used to generate the data. Non-linear 

regression could do nothing further, as shown in Table 8. The results 

for mechanism (h) in Table 9 show the same findings as for mechanism (d), 

13. 



The question arises whether or not there is any possibility of 

distinguishing between the two plausible mechanisms with the given 

data. To explore this question, the synthetic data with no error 

generated from the equation for mechanism (d) was fitted to the 

equation for mechanism (h) by linear regression. Table 10 shows that 

the constants obtained were quite ditterent from the known constants 

used to generate the synthetic data. However, the total sum of 

residual squares was only 8 x 10°  for all three temperature sets, 

comprising 40 data points. The average error was only 2.8%. This 

analysis indicates that if mechanism (d) were the true mechanism, 

one could be led into accepting mechanism (h) as a possible mech-

anism. The conclusion that can be drawn is that with the range of 

data available, discrimination between the two mechanisms is not 

possible, The experimental error would obscure any difference 

in fit of the two equations. This conclusion agrees with that of 

Blakemore and Hoerl, although they did not use the synthetic data 

technique, 

The second objective of this study was to compare the use of 

the non-theoretical, exponential form of equation to represent the 

data. The equation under study was given on page 4. The results 

of fitting the experimental data to this equation are given in 

Table 11. With linear regression, the total sum of residual 

squares for all 40 data points was 460 x 10`, which is somewhat 
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greater than with the two theoretical equations. This is particularly 

true for the data set at 275 C. Non-linear regression reduced the 

residual sum of squares to 317 x 10", Although this is slightly 

higher than for the two theoretical equations, it is noted that the 

more meaningful average percent error at t17% is the same as with the 

theoretical equations. 

The above results would seem to confirm the suggestion of Weller 

that for engineering work the simpler equation can be as adequate 

as the more complicated theoretical models. Weller used an equation 

of the following form: 1  
/a IA  

r = k.PH.Pu 

Theredoes not seem to be any real justification for limiting the 

equation to simple powers; such as, 0, 0,5, 1,0, as recommended by 

Weller. It also does not seem justified to eliminate the Ps term, as 

done by Weller,just because the dependence of the reaction rate on 

Ps is small. The average percent error of ±17% found for the expon-

ential form of equation was lower than found by Weller using the 

above equation. He found an overall deviation of=t24% for the three 

temperature sets. 
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CONCLUSION  

Non-linear least squares regression provided no better fit for 

the experimental data than the linear least squares regression. This 

conclusion applies to the mechanisms studied and the particular data 

used. It would not necessarily apply to all gas phase catalytic 

reactions. 

With regression of the experimental data, one cannot discrim-

inate between mechanisms (d) and (h). Both fit the data equally well. 

Using synthetic data with a known amount of error, it was found that 

linear regression and non-linear regression ( with initial values of 

the parameters obtained from linear regression ) could fit the data 

without introducing any extraneous error. Because of the difficulty 

in obtaining initial values of the parameters which will allow con-

vergence to the best fit, an attempt to use non-linear regression by 

itself could lead to extraneous error. In this study, when using 

non-linear regression, the initial parameters were always obtained 

from prior linear fitting. 

In the general case of kinetic modeling of gas-phase reactions, 

it is concluded that for the initial screening of all the possible 

mechanisms, linear regression would be quite satisfactory. For discr-

iminating between plausible mechanisms, as found by linear regression, 

it would be worthwhile to employ non-linear regression. However, 
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the present study indicates that it will give no assurance of any 

better fit, 

A non-catalytic exponential form of equation was found to pro-

vide as satisfactory a fit with the experimental data as the two 

theoretical Langmuir-Hinshelwood equations. 
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RECOMMENDATIONS  

An area for further study would be a weighted least squares 

regression of the experimental data used in this study, This could 

probably produce values of the parameters which would reduce the 

average percent deviation somewhat. It is very doubtful, however, 

if it could discriminate between the two plausible mechanisms, 

A major, but informative, study would be to collect data at 

higher pressures and attempt to discriminate between the two mechanisms. 
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GLOSSARY  

Reaction rate, lb mots/hr . lb catalyst 

PH = Average partial pressure of hydrogen, atm. 

PU  = Average partial pressure of unsaturate, atm. 

Ps Average partial pressure of saturate, atm. 

Ek = Reaction rate constant and effectiveness factor, 
lb mols/hr lb.catalyst 

KH  = Adsorption constant for hydrogen, atm.-1 

Ku  = Adsorption constant for unsaturate, atm.-1  

Ks = Adsorption constant for saturate, atm.
-1 

Sum of residual squares 
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TABLE 1  

Experimental Datal  

Data 
Point Run Tr (atm) 

Reactor Temperature - 200°C 

pH (atm) pu (atm) ps (atm) 
.411) - mol\  
"(1b)(hr)i 

1 ld 1.09 0.482 0,100 0.508 0.00353 
2 3c 3,50 2.459 0.527 0.515 0.0250 
3 3d 3.49 2.450 0,530 0.515 0,0320 
4 10a 3.51 0,477 0.494 2.538 0,00553 
5 lla 1.51 0,514 0.540 0.455 0,00870 
6 lld 1.50 0.473 0.552 0,473 0.01392 
7 lle 1,50 0.470 0.558 0.473 0.00960 
8 12ab 1,105 0.104 0,562 0.440 0.00514 
9 14a 3,52 0.450 2.840 0.230 0.01920 
10 14b 3,51 0,409 2.810 0.289 0.0206 
11 25a 2,50 0,484 1.075 0.942 0.0131 
12 28a 2.10 0.357 1.590 0.153 0.0186 

Reactor Temperature - 275°C 

1 2a 1.105 0.478 0,102 0.525 0,00298 
2 4d 3.520 2.505 0,518 0.497 0,0389 
3 4e 3,500 2.500 0.517 0.485 0.0450 
4 5b 3.510 0.425 2.770 0.310 0.0206 
5 5d 3.500 0,433 2.800 0.270 0.0185 
6 6bc 1.104 0.489 0,562 0.051 0.0180 
7 7b 1.500 0.546 0.506 0.446 0,0103 
8 7cd 1.500 0.469 0.556 0.475 0.01215 
9 8bc 1.109 0,100 0.540 0.464 0.00705 
10 9a 3.500 0,422 0,462 2.615 0.00824 
11 9b 3.510 0.467 0,485 2.555 0.00734 
12 26ab 2,500 1,495 0.511 0.495 0.0319 
13 29ab 2.100 1.222 0.776 0.103 0.0435 

Data collected by Tschernitz, et al (Reference 10). 
See also Hougen and Watson (Reference 5). 
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22. 

Data 
Point Run w (atm) 

TABLE 1 (continued) 

- 325°C 

ps (atm) 
,t1b - mol N  

Experimental Data 

Reactor Temperature 

pH (atm) Pu (atm) "(1b)(611 

1 15a 3.50 0.500 2.735 0.270 0.0201 
2 16a 1.10 0.482 0.560 0.062 0.0114 
3 17b 1.50 0.501 0.533 0.466 0.0134 
4 17c 1.50 0.475 0.553 0.471 0.00946 
5 17e 1.50 0.476 0.556 0.478 0.00871 
6 18a 1.10 0.101 0.548 0.451 0.0025 
7 19b 3.50 2.335 0.550 0.610 0.0338 
8 19c 3.50 2.540 0.452 0.510 0.0286 
9 19d 3.50 2.405 0.524 0.572 0.0297 
10 20ab 1.10 0.489 0.098 0.513 0.0044 
11 21a 3.51 0.480 0.480 2.550 0.01106 
12 24a 2.50 0.555 0.299 1.645 0.00533 
13 27a 2.50 0.599 0.996 0.907 0.01885 
14 30a 2.10 0.438 1.523 0.136 0.01414 
15 30b 2.10 0.478 1.480 0.144 0.0159 



23, 

Error with Duplicate 
(Data 

TABLE 2 

of Data 

Variance 

Sets 
from TABLE 1) 

200°C fa 122 ri,ran.. :S2 x 10-6  
i-ravg)/ravg 

2 2.459 0,527 0.515 0.0250 
3 2.450 0.520 0.515 0,0320 

0,0285 avg 0.0035 24 ± 12% 

6 0.473 0.552 0.473 0.01392 
7 0.470 0.558 0.473 0.00960 

0.01176 avg 0.00216 10 ± 18% 

275°C 

2 2.505 0.518 0.497 0.0389 
3 2.500 0.517 0,485 0.0450 

0.0420 avg 0.0030 18 + 7% 

4 0.425 2,770 0.310 0.0206 
5 0.433 2,800 0,270 0.0185 

0.0196 avg 0.0011 2 ± 5% 

7 0.546 0.506 0.446 0.01030 
8 0.469 0.556 0,475 0.01215 

0.01122 avg 0.00093 2 ± 8% 

325°C 

4 0.475 0.553 0,471 0.00946 
5 0.476 0.556 0.478 0,00871 

0.00908 avg 0.00038 0 f 4% 

14 0.438 1.523 0.136 0.01414 
15 0,478 1.480 0.144 0,0159 

0,01502 avg 0.00088 2 + 6% 

2.335 0.550 0.610 0,0338 
2.405 0.524 0.572 0.0297 

0,0318 avg 0.0021 8 ± 6% 

± 8% avg 



**TABLE 3  

Results of Linear and Non-Linear Regression of Experimental Data 

Mechanism (d) - Molecularly Adsorbed Hydrogen 

a 

EkKgb(PliPu) 

• 
Regression) Non-Linear Linear 

(1 + Kgx 

RegreSsion 

KUPU KSPS)2  

200°C 275°C 325°C 200°C 275°C 325°C 

2,768 2.793 3,659 
b 1.134 0,697 0,743 
c 1,528 1.623 1.650 
d 1,016 0,530 0.065 

KH = b/a 0,410 0.250 0,203 0,344  0  ,238 0,191  
Ku = c/a 0,552 0,581 0,451 0,516 0,589 

00114 Ks = d/a 
Ek = 1/a2KliKu 

0,367 
0,577 

0,190 
0,883 

0,018 
0,816 

0,514 
0.699 

0,232 
0,942 0.889 

Error 

• 68 x 10-6  98 x 10-6  36 x 10-6  61 x 10-6  85 x 10-6  34 x 10-6  

Avg(rexp - rcalc)/rcalc 17.0 19.5 14,1 21.4 19,2 13.9 

Avg error for three 
temperatures +16,9  +18.2  

NOTES: 

1 Initial estimates of parameters were those 
obtained by linear regression. 



TABLE 4  

Results of Linear and Non-Linear Regression of Experimental Data 

Mechanism (h) - Atomically Adsorbed Hydrogen 

EkKHKuPliPu 

Regression 

r 
(1 + mpi 

Linear Regression 

KuPu KsPs)3 

Non-Linear 
200°C 275°C 325°C 200°C 275°C 325°C 

a
b 

1,652 
0,951 

1.728 
0.650 

2,166 
0,595 

0,561 0,608 0.594 
0,370 0.219 0.014 

KH = (b/a)2  0,331 0.141 0.075 0.263 0.128 0,075 
Ku = c/a 0,339 0.352 0.274 0,324 0.371 0,271 
Ks = d/a 0,224 0,127 0.006 0,197 0,178 0,009 
Ek = 1/a3KHKu 1.977 3,905 4,788 2,297 4.336 4,788 

Error 

4 62 x 10-6  113 x 10-6  40 x 10-6  60 x 10-6  89 x 10-6  40 x 10-6  

Avg(rexp - rcalc)/rcalc 14.7 17,2 15.6 15.3 17.3 15.8 

Avg error for three 
tempeatures +15,8   +16,1  



TABLE 5  

Synthetic Data - No Error 

Synthetic Reaction Rates Generated from Known Parameters 
and Experimental Partial. Pressures 

Mechanism (d) Mechanism (h) 

200°C 275°C 325°C 200°C 275°C 325°C  
Known Parameters  

KH 0.410 0.250 0.203 0.410 0.250 0.203 
Ku 0,552 0.581 0.451 0.552 0.581 0.451 
Ks 0.367 0.190 0.018 0.367 0.190 0,018 
Ek 0.577 0.883 0816 0.577 0.883 0.816 

Data Point  

1 3,038 x 10-6  3,825 x 10-6  18,660 x 10-6 1,312 x 10-6  1,835 x 10-6  6,111 x 10-6  
2 27,335 40,719 11,039 11,041 15,915 5,245 
3 27,435 40,725 10,938 11 ,065 15 5,177 

10,699 4 5,343 19,614 
,932 

5,624 
5,718 

5,086 
5 12,906 20,028 10,753 

1,660 
5,088 5,107 

6 12,192 16,570 2,540 4,827 7,356 1,511  
7 12,216 15,433 31,944 6,632 12,988 
8 3,328 28,702 

4,834 
6,179 14,277 11,910 

9 20,741 3,401 31,281 
1,614 

1,824 12,788 
10 18,807 7,144 2,694 

5,702 
5,203 2,738 

3,097 
1,396 

11 14,870 8,184 9,308 5,010 
12 17,129 31,463 5,963 1,46r2 
13 38,562 

7,600 12,205 

14 
17,694 
15,760 

14,686 
76:164 

15 16,924 6,792 

Error  

0 0 



TABLE 6  

Linear Regression of Synthetic Data with No Error 

Generated from Known Parameters' 

200°C 

Mechanism d 
No Dissociation of H2 

Mechanism h 
Dissociation of H2 

Known 
Parameter 

Results of 
Regression 

Known 
Parameter 

Results of 
Regression 

KH  0.410 0.410 0.410 0.410 

Ku 0.552 0.552 0.552 0.552 

Ks 0.367 0.367 0.367 0.367 
Ek 0.577 0.577 0.577 0.577 

Avg Error 0.0 0.0 

275°C 

KH  0.250 0.252 0.250 0.250 
Ku  0.581 0.581 0.581 0.581 
Ks 0.190 0.190 0.190 0.190 
Ek 0.883 0.883 0.883 0.883 
Avg Error 0.0 0.0 

325°C 

KH 
Ku 

0.203 
0.451 

0.203 
0.451 

0.203 
0.451 

0.203 
0.451 

Ks 0.018 0.018 0.018 0.018 
Ek 0.816 0.816 0.816 0.816 
Avg Error 0.0 0,0 

NOTES  

1 Synthetic data as given in Table 5 



TABLE  

Synthetic Data - 15% Error 

Synthetic Reaction Rates Generated from Known Parameters 
with 15% Random Error 

Mechanism (d) Mechanism (h) 

200°C 275°C 325°C 200°C 275°C 325°C 

Known Parameters 

KH  0.410 0.250 0.203 
Ku 
Ks  

0.552 
0.367 

0.581 
0.190 

0.451 
0018 SAME 

Ek 0577 0.883 0.816 

Data Point 

1 2,855 x 10-6  5,546 x 10;6  18,100 x 10-6  1,233 x 10-6  2,661 x 10-6  5,927 x 10-6  
2 30,068 44,790 10,045 12,145 17,506 4,773 
3 30,727 43,983 9,407 12,393 17,206 4,452 
4 4,862 18,437 12,732 1,510 5,286 6,052 
5 13,938 17,224 15,592 5,495 4,917 7,405 
6 10,485 14,084 2,794 5,613 6,252 1,662 
7 14,537 9,568 34,500 5,752 4,112 14,027 
8 2,962 15,934 22,962 1,436 6,920 9,528 
9 21,778 3,571 27,840 5,987 1,915 11,381 
10 18,243 6,358 2,532 5,047 2,437 1,312 
11 9,219 7,938 10,425 3,106 3,004 4,938 
12 24,837 28,631 4,712 8,646 11,106 2,277 
13 45,888 15,925 17,476 6,718 
14 13,396 5,395 
15 17,770 7,132 

Error 

(I) 120 x 10-6  , 145 x 10-6  101 x 10-6  15 x 10-6  22 x 10-6  19 x 10-6  
Avg(rexp - rcalc)/rcalc 15.0 14.9 15.0 15.2 14.9 15.0 

CO 



29. 

TABLE 8  

Linear and Non-Linear Regression of Synthetic Data 
Generated from Known Parameters - with 15% Random Error Added' 

200°C 

Mechanism (d) - Molecularly Adsorbed H2 

Known Parameters Found by Parameters Found by 
Parameters Linear Regression Non-Linear Regression 

KH  0.410 0.339 0.344 
Ku 0.552 0.545 0.545 
Ks  0.367 0.497 0.486 
Ek 0.577 0.713 0.717 

(P 120 x 10-6  86 x 10-6  85 x 10-6  
Avg % error 15.0 12.5 12.1 

275°C 

KH  
Ku 0.638 

0.250 
0.581 

0.201 0.206 
0.640 

Ks  0.190 0.210 0.216 
Ek 0.883 0.987 0.991 

4 145 x 10-6  110 x 10-6  107 x 10-6  
Avg % error 14.9 13.2 12.6 

325°C 

KH  0.203 0.25 1 0.256 
Ku 0.451 0.479 0.492 
Ks 0.018 0.048 0.071 
Ek 0.816 0.659 0.666 

4 101 x 10-6  89 x 10-6  88 x 10-6  
Avg % error 15.0 14.6 15.0 

NOTES 

1 Data in Table 7. 
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TABLE 9 

Linear and Non-Linear Regression of Synthetic Data 
Generated from Known Parameters - with 15% Random Error Added 

200°C 

Mechanism (h) - Atomically Adsorbed H2 

Known Parameter Found by Parameters Found by 
Parameter Linear Regression Non-Linear Regression 

KH  0.410 0.333 0.343 
Ku 0.552 0.576 0.571  
Ks  0.367 0.490 0.470 
Ek 0.577 0.736 0.745 

qb 15 x 10-6  9 x 10-6  9 x 10-6  
Avg % error 15.2 12.2 11.6 

275°C 

KH  0.250 0.187 0.188 
Ku 0.581 0.617 0.618 

Ks 0.190 0.205 0.202 
Ek 0.883 1.051 1.055 

(P 22 x 10-6  18 x 10-6  18 x 10-6  
Avg % error 14.9 13.3 12.9 

325°C 

KH 0.203 0.302 0.306 
Ku 0.451 0.488 0.500 

Ks 0.018 0.041 0.056 
Ek 0.816 0.599 0.604 

19 x 10-6  17 x 10-6  17 x 10-6  
Avg % error 15.0 14.4 14.7 
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TABLE 10 

Results of Fitting Synthetic Data Generated by 

Mechanism (d) to Equation for Mechanism (h) 

200°C 

Known Parameters 
Used to Generate 
Synthetic Reaction 
Rates' for Mechanism (d) 

Error Obtained 
Parameter Found by With Mechanism (h) 
Regression in Fit- When Using Synthetic 
ting Synthetic Data Data Generated by 
to Mechanism (h) Mechanism (d) 

Percent 

KH  0.410 0.254 
KU  0.552 0.312 3.4 1 x 10-6  
Ks 0.367 0.204 
Ek 0.577 2.371 

275°C 

Kll 0.250 0.098 
KU 0.581 0.330 2.72.., 6 x 10-6  
KS 0.190 0.114 
Ek 0.883 5.146 

325°C 

KH  0.203 0.073 
KU 0.451 0.267 2.3 1 x 10-6  
Ks 0.018 0.005 
Ek 0.816 4.896 

2.8 avg 8 x 10-6 

NOTES  

1 Synthetic reaction rates used were those under 
mechanism (d) in Table 5. 



TABLE 11 

Results of Linear and Non-Linear Regression 
of Experimental Data 

Mechanism - Non-Catalytic, Exponential 

k 

r= 00 pub psc 

Linear Regression 

200°C 275°C 325°C 

Non-Linear Regression 

200°C 275°C 325°C 

0.0172 0.023 0,022 0,0182 0,0255 0.0219 

a 0,597 0,704 0.771 0,569 0.735 0.732 

b 0.469 0,483 0.494 0.362 0.300 0.471 

c -0.235 -0.179 -0,021 -0.168 -0,098 -0,024 

Error 

97 299 64 70 190 57 

Avg(rexp - rcalc)/rcalc 15,7 22,7 13,4 16.9 21,5 13,1 

17,3   17,2  
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APPENDIX 



TABLE A  

Partial Derivatives Used for Non-Linear Regression Program 

Mechanism (d) - molecularly adsorbed hydrogen 

EkKHKuPFPu  r - 
(1 + KHPH + KuPu KsPs)z  

2r _ 2EkP112 Pu  
aKH (1 + KHPH  KuPu  + KsP0 6  

2r _ 2EkPu2PH  
aKu (1 + KHPH + KuPu + KsPs) 6  

2r 2EkPil-PuPR  
aKs (1 + KHPH  + KuPu  + KsPs ) 6  

2r _ P,HPu  
aEk (1 + KHPH + KuPu KsPs) 2' 

Mechanism (h) - atomically adsorbed hydrogen 

EkKTTK  
r - (1 + KFET + KuPu + KsPs) 3  

2r = 
aKH  -1.5 EkPTI.1.5PuK°* 5  

(1 + KHpH  + KuPu  + KsPs) 4  

2r - -3 EkRI/Pups  
aKu + yKHPH  + KuPu  + KsPs) 4  

2r _ -3 EkPHPTiPs  
a.1( + KHPH + KuPu + Kgs)4  

2r _ PITPTT  
aEk + giTPH + KuPu + KsPs)3 

40. 



TABLE A (continued)  

Partial Derivatives Used for Non-Linear Regression Program 

Exponential form of equation  

r = kPHa Pub Psc 

ak = plla pub psc 

r 
= kPHa Pub Psc In a 

as 

ab kPHa Pub Psc In b 

;c 
kpHa pub Psc In c 

41. 



TABLE B 

Error on rexp 

Random Error Distribution)  

325°C 
Assign to Run No. 

200°C 
Assign to Run No. 

275°C 
Assign to Run No. 

- 3 10 11 1 
5 9 9 15 

- 6 1 4 10 
8 5 3 7 

- 9 4 12 2 
10 2 2 13 

-11 8 10 9 
12 3 8 11 
-14 6 5 , 3 

19 7 13 4 
-38 11 7 12 
45 12 1 5 
-15 6 14 
10 6 
-20 8 

NOTES  

1 This table was used to introduce random errors to the 
synthetic reaction rates generated from known parameters 
given in Table 4. 

42. 



TABLE C  

Synthetic Reaction Rates With 
15% Random Error Added 

Mechanism (d): No Dissociation of H2 

KH 
Ku 
KS 
Ek 

200°C 

0.410 
0.552 
0.367 
0.577 

275°C 

0.250 
0,581 
0.190 
0.883 

325°C 

0,203 
0,451 
0,018 
0.816 

Data Synthetic New Value Synthetic New Value Synthetic New Value 
Point Value of r % Error of r Value of r % Error of r Value of r % Error of r 

1 3,038 x 10-6  -6 2,855 x 10-6  33825 x 10-6  45 3,546 x 10-6  18,660 x 10-6  - 3 18,100 x 10-6  
2 27,335 10 30,068 40,719 10 44,790 11,039 -9 10,045 
3 27,435 12 30,727 40,725 8 43,983 10,938 -14 9,407 

4 
5,343 -9 4,862 19,614 -6 18,437 10,699 19 12,732 
12,906 8 13,938 20,028 -14 17,224 10,753 45 15,592 

6 12,192 -14 10,485 16,570 -15 14,084 2,540 10 2,794 
7 12,216 19 14,537 15,433 -38 9,568 31,944 8 34,500 
8 3,328 -11 2,962 14,277 12 15,934 28,702 -20 22,962 
9 20,741 5 21,778 3,401 5 3,571 31,281 -11 27,840 

10 18,807 -3 18,243 7,144 -11 6,358 2,694 -6 2,532 
11 14,870 -38 9,219 8,184 -3 7,938 9,308 12 10,425 
12 17,129 45 24,837 31,463 -9 28,631 7,600 -38 4,712 
13 38,562 19 45,888 17,694 -10 15,925 
14 15,760 -15 13,396 
15 16,924 5 17,770 



TABLE C (continued)  

Synthetic Reaction Rates With 
15% Random Error Added 

Mechanism (h): Dissociation of H2 

KR 
KU 
KS 
Ek 

200°C 

0.410 
0.552 
0.367 
0.577 

275°C 

0.250 
0.581 
0.190 
0.883 

325°C 

0.203 
0.451 
0.018 
0.816 

Data Synthetic 
Point Value of r % Error  

New Value 
of r 

Synthetic 
Value of r  % Error 

 

New Value 
of r 

Synthetic 
Value of r % Error  

New Value 
of r 

           

1,312 x 10-6  - 6 1,233 x 10-6  1,835 x 10-6  45 2,661 x 10-6  6,111 x 10-6  -3 5,927 x 10- - 
2 11,041 10 12,145 15,915 10 17,506 5,245 -9 4,773 
3 11,065 12 12,393 15,932 8 17,206 5,177 -14 4,452 
4 1,660 - 9 1,510 5,624 -6 5,286 5,086 19 6,052 
5 5,088 8 5,495 5,718 -14 4,917 5,107 45 7,405 
6 4,827 -14 5,613 7,356 -15 6,252 1,511 10 1,662 
7 4,834 19 5,752 6,632 -38 4,112 12,988 8 14,027 
8 1,614 -11 1,436 6,179 12 6,920 11,910 -20 9,528 
9 5,702 5 5,987 1,824 5 1,915 12,788 -11 11,381 

10 5,203 - 3 5,047 2, 738 -11 2,437 1,396 -6 1,312 
11 5,010 -38 3,106 3,097 -3 3,004 4,409 12 4,938 
12 5,963 45 8,646 12,205 -9 11,106 3,672 -38 2,277 
13 14,686 19 17,476 7,464 -10 6,718 
14 6,347 -15 5,395 
15 6,792 5 7,132 



MECHANISM (d)  

EXPERIMENTAL DATA  



NO DISSOCIATION OF H2 - LINEAR mnDEL - 200 DEG C 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.1)130 
0.1169 
0.91161 
'1.8763 

VARIABLE ENTERED PS 

LARIAPLE 

PS 
PH2 
PU 

COEF 

1.01582375 
1.13457274 
1.52714882  

STD ERROR oF 

0.31181389 
0.24144992 
0.22083908  

PARTIAL-R 

0.7551 
0.8557 
0.9256  

BETA-COEF 

0.4320 
0.6093 
0.9458 

:INSTANT 2.7677033 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 

MEAN 1 0.40629E 03 0.40629E 03 
REGRESSION 3 0.21315E 02 0.71053E 01 0.18908E 
ERROR 8 0.30062E 01 0.37577E 00 

k u  

S  d = 0/SLI 

0,s-17 
aY 



NO pfssncl.tiloN (IF 11,' LINFAR vrma - 275 DEG C 

lEGPESSION ANALYSIS 

)EPF-NDENf VAREABLF 
'.1ESICUAL STANDARD DEVIATTON 
STANDAR3 FRRiIR OF THE MEAN 
qfl_TIPLE R 
YULTIPLE 

RR 
(1.6045 
fl. 1676 
().9294 
0.e638 

ARIABLF 

RIAeLF 

FHTERED 

iS — cnEr 

PS 

STD ERROR OF 3 PARTYAL—R 

PS 
PH2 
PU 

0.53015577 
0.69730115 
1.62261462 

0.22157532 
0.?3091.423 
0.21638215 

0.6235 
0.7094 
0.9284 

STANT 2.7926173 

SOURCE 

ANALYSIS OF 

D.F. 

VARIANCE TABLE 

SUM OF SQUARES MEAN SQUARE 

MEAN 1 0.34844E 03 0.34844E 03 
REc,RESSION 
ERROR 

3 
9 

0.20870E 02 
0.32888E 01 

0.69569E 01 
0.36542E 00 

Ct, )-.193 

b 

j = o, 5)() 

b o.691 

14- 5 7- 

L-k - 
• 

BETA—CU 

0.315' 
0.394 
0.993 

F 

0.1903 



t( VI- 
.1 

, t, o 

3. 51  

ks  

 

0,176c 

a 

 

NH nIssociArInN OF H - LINFAR mnDEL 325 DFC, C 

:GPESSION ANALYSIS 

,PFNDENT VARIABLE 
::1DUAL STANi;ARD DEVIATION 

. ANDARD ERROR (ft THE MEAN 
;LTIPLE R 
ILTIPLE RS(.1R 

ENTERED 

RR 
0.5075 
0.1310 
0.9284 
0.8620 

PS 

APLE 

PS 

PH 

CCIEF 

0.06iU526) 
C.7411300, 
1.65012908  

sTr ERROR 07 B 

0.22376301 
0.17036637 
0.22276410  

PARTIAL-R 

0.0873 
0.7960 
0.9126  

E3ETA-COEF 

0.0347 
0.5033 
0.9055 

PINT 3.6589160 

ANALYSIS or vARIANCE TABLE 

 

sum OF SQUARES MEAN SQUARE 

0.473131. 03 
0.59025E 01 
0.25764E 00 

F 

PEAN 
REG;::EcS ON 
ERROR 

0.47813E 03 
0.17(07E 02 
0.28340E 01 

0.22009E 02 

3,(.51 

6 -61't) 

e_ 1.t.s 0 

o ,o6S 

ccv 



-\ OP 1 11/02/72 

JOB F 1001 2.002 3003 4004 F 2 

DG DRIVE CART SPEC CART AVAIL PHY DRIVE 
0000 000F 000F 0000 
0001 1001 1001 0001 
0002 2002 2002 0002 
0003 3003 3003 0003. 
0004 4004 A004 0004 

V2 M09 ACTUAL . 8K CONFIG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCS(CAR0,1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM - NO DISSOCIATION OF HYDROGEN 
C 

REAL KM,KWKS 
DIMENSION PH(20),RU(20)0S(201tREXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
ERROR = 0.0 
PHI=0.0 

C 

C 
C **** READ CONSTANTS *** 
C 

READ(ICRD,100) KH,KU,KS,EK 
C 

L=0 
2 L=L+1 
READ(ICRD,102) REXP(L)iPH(L)I PU(L)tPS(L) 
IF( PHIL) ) 60001 20 

20 DENOM = 1.+ KH*PH(L) + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM**2 
DIFF(L) = (: REXP(L). RCALC(L)) /RCALC(L) * 100. 
PHI = PHI t ( RCALC(L) - REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITEMPRTt110/ 
WRITE(LPRT,111) KH 
WRITE(LPRTi112) KU 
WRITE(LPRTi113) KS 
WRITE(LPRTt114) EK 
WRITE(LPRTt 120) 
DO 50 L = 11.KOUNT 
ERROR = ERROR + ABSCDIFF(L)) 

50 WRITE(LPRT,130) LtRCALC(L)t.REXP(L)IPH(L)IPU(L),PS(L)1DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR/XNUM 
WRITE(LPRTi140) PHI, ERROR 

60 CALL EXIT 
C 

100 FORMAT( 4F15.0 1 
102 FORMAT( 10X t4F10.0 ). 
110 FORMAT( 1HI ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = , F6.4 ) 
114 FORMAT( 6H EK = t  F6.4 / ) 
120 FORMAT(3kt50H CALC EXPER PH PU PS / 

1 3X,2011 RXN RATE RXN RATE 135X110H PCT ERROR ) 
130 FORMAT(1Xt12t5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 / 18H AVG PCT ERROR = , F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 PS(R )=0076-0050 REXP(R ), 
KH(R )=00F0 KU(R )=00F2 KS(R )=00F4 ERROR(R ),, 

DENOM(R 1=00FC XNUM(R )=00FE ICRD(I )=0104 LPRT(I ), 

STATEMENT ALLOCATIONS 
100 =0114 102 =0117 110 =0118 III =011E 112 =0124 113 =012 
2 =01BD 20 =01DC 30 =022.9 50 =0264 60 =0294 



KH 
KU 
KS 
EK 

1 

= 0.4100 
0.5520 

= 0.3670 
= 0.5770 

CALC 
RXN RATE 

0.00303 

I\C DISSt 1,11v 

1-0 L,"%, 

A X
XPER 

0.

E
N RATE 

00353 

v •t 11V 

PH 

0.48200 

PU 

0:1.0000 

PS 

0.50800 

.• 

PCT ERROR 
16.1 

2 0.02 13 3 0.02500•• 2.45900 0:52700 0.'51500 -8.5 
3 0.02743 0:03200•.) 2.45000 0:53000 0.51500 16.6 
4 0.00534 0.00553 •• 0.47700 0249400 2.53800 3.4 
5 0.01290 0:00670 0.51400 .0.'54000 0.45500 -32.5 
6 0..01219 0,01392 V 0.47300 0..55200 0.47300 14.1 
7 0:01221 0:00960 0.47000 0:55800 0,47300 -21.4 
8 0.00332 0.00514 \; 0.10400 0:56200 0.44000 54.4 
9 0.02.074 0.;.01920 • 0.45000 2:84000 0.23000 -7.4 

10 0.01880 0202060., 0.40900 2:81000 0.28900 9.5 
11 0.01487 0.01310 0.48400 1.07500 0.94200 -11.9 
12 0.01712 0201860 0.35700 1;59000 0.15300 8.5 

PHI = 0.000068 
AVG PCT ERROR =. 17.0 



cwt ,, - eSki0 U4 (Lcvr e 551 

4.5S'0114vistoA, 0 c• 

KH 
KU 
KS 
EK 

= 0.2500 
= 0.5810 
0.1900 
0.8830 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT ERROR 

1 0.00382 0:00298 0.47800 0:10200 0.52500 -22.1 
2 0.04071 0;03890 2.50500 0.51800 0.49700 -4.4 
3 0.0472 0;04500 2.50000 0.51700 0.48500 10.4 
4 0.01961 0.02060 0.42500 277000 0.31000 5.0 
5 0.:02002 0.01850 0.43300 2:80000 0.27000 -7.6 
6 0.01657 0;01800 0.48900 0;56200 0.05100 8.6 
7 0.01543 0:01030 0.54600 0.50600 0.44600 -33.2 
8 0.01427 0.01215 0.46900 0:55600 0.47500 -14.8 
9 0.00340 0:00705 0.10000 0:54000 0.46400 107.2 
10 0.00714 0;00824 0.42200 0:46200. 2.61500 15.3 
11 0.18 0;00734 0.46700 0:48500 2.55500 -10.3 
12 

0.008
03146 0:03190 1.49500 0.51100 0.49500 1.3 

13 0.03856 0.)04350 1.22200 0.77600 0.10300 12.8 

PHL = 0.000098 
AVG PCT ERROR = 19.5 



42esull5 0 4 LAnCitvf tStee,- 

posectkito., ok by 

KH 
KU 
KS 
EK 

= 0.2030 
= 0.4510 
= 0.0180 
=1 0.8160 

CALC 
RXN RATE 

31-54<' 

EXPER 
RXN RATE 

PH PU PS 

5t, 

PCT ERROR 
1 0.01866 0402010 0.50000 2473500 0.27000 7.7 
2 0.01103 0:01140 0.48200 0:56000 0.06200 3.2 
3 0.01093 0:01340 0.50100 0.53300 0.46600 22.5 
4 0.01069 0.00946 0.47500 0455300 0.47100 -11.5 
5 0.01075 0:00871 0.47600 0:55600 0.47800 -18.9 
6 0.00254 0:00250 0.10100 0454800 0.45100 -1.5 
7 0.03194 0.03380 2.33500 0.55000 0.61000 5.8 
8 0..02870 0.02860 2.54000 0.45200 0.51000 -0.3 
9 0.03128 0:02970 2.40500 0.52400 0.57200 -5.0 
10 0.00269 0:00440 0.48900 0:09800 0.51300 63.3 
11 0.00930 0:01106 0.48000 0448000 2.55500 18.8 
12 0.00760 0:00533 0.55500 0:29900 1.64500 -29.8 
13 0.01769 0:01885 0.59900 0:99600 0.90700 6.5 
14 0.01576 0.01414 0.43800 1.52300 0.13600 -10.2 
15 0.01692 0:01590 0.47800 1:48000 0.14400 -6.0 

PHL = 0.000036 
AVG PCT ERROR = 144 



MJM(IC)=7FFE NO(IC)=7FFD 
PHIZ(RC)=7FF6 SL(RC)=7FF4 

Y(RC)=7F66-7F18 A(RC)=7F16-7E50 
MAT(IC)=7939 MAR(IC)=7938 
NW(IC)=78E3 DENOM(R )=0000 

NF(IC)=7FFC 
B(RC)=7FF2-7FE0 
X(RC)=7E4E-7950 

IPART(IC)=7937 
1(1 )=0008 

PAGE 1 

4.4 JOB 

LOG DRIVE 
C000 
0001 
0002 
0003 
0004  

03/26/73 

F 1001 2002 3003 4004 

CART SPEC CART AVAIL 
COOF 000F 
1001 1001 
2002 2002 
3003 3003 
4004 4004 

S2. 

F 2002 FUN 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME LSEST GROUP CSRD 

// FOR 
*ONE WORD INTEGERS 
"LIST ALL 
• SUBROUTINE FUN(BB) 

DIMENSION BB(10) 
COMMON KEY,MJM,ND,NFINFD,NIOPpPHIL,SL,B(10),F( 40),G(10),S(10), 
1 Yt 40),A(10,10),X(40,16),P(1910),IPRIN,ILM,MAT,MARI IPARTp 
2 FF( 40),KPOIN,NR,NW 
DC I I=1,ND 
DENCM=(1+BB(1)*X(I,1)+BB(2)*X(1,2)+88(3)*X(I,3)) 

1 FF(I) = 88(1)*B8(2)*88(4)*X(111)*X(I,2) / DENOM**2 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF 
NP(IC)=7FF9 
S(RC)=7F74-7F68 

ILN(IC)=793A 
NR(IC)=78E4 

STATEMENT ALLOCATIONS 
1 =C058 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FACD FMPYX FLD FLOX FSTO FSTOX FUR FAXI FLOAT SUBSC 

INTEGER CONSTANTS 
1=C010 2=0011 

CORE RECUIREMENTS FOR FUN 
COMMON 1822 VARIABLES 16 PROGRAM 116 

RELATIVE ENTRY POINT ADDRESS IS 0012 (HEX) 

END OF COMPILATION 

// CUP 

*DELETE FUN 
CART ID 2002 DB ACDR 2889 

*STORE WS UA FUN 
CART ID 2002 DB ACDR 431F 

2002 
DB CNT 0006 

2002 2002 
DB CNT 0009 



PAGE 1 03/26/73 

/ JOB 

LOG CRIVE 
CC00 
0001 
0002 
0003 
0004 

V2 M09  

F 1001 2002 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

3003 4004 

CART AVAIL 
GOOF 
1001 
2002 
3003 
4004 

S3. 

F 2002 PART 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

ACTUAL 8K CONFLG 8K 

USER WRM PROGRAM NAME •••• LSEST GROUP - CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE PART 
COMMON KEY,MJM,ND,NFINFO,NItNP,PHIZ,SL,B(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10)1X(40,16),P(1,10),IPRIN,ILM,MAT,MAR,IPART, 
2 FF( 40),KPCIN,NR,NW 
K=KPOIN 
CENCM=(1+ B(1)*X(K,1)+ B(2)*X(K,2)+ B(3)*X(K,3)) 
P(1,1)= B(2)*B(4)*X(K,1)*X(K,2)*(DENOM-2*B(1)*X(K,1)) / DENOM**3 
P(1,2)= B(1)*B(4)*X(K11)*X(K,2)*(CENOM-2*B(2)*X(K,2)) / DENOM**3 
P(1,3)= 2.0*B(1)*B(2)*B(4)*X(K,1)*X(K,2)*X(K,3) /CENOM**3 
P(1,4)= B(1)*B(2)*X(K,1)*XiK,2) / DENOM**2 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF 
NP(IC)=7FF9 
S(RC)=7F7A-7F68 

ILV(IC)=793A 
NF(IC)=78E4 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FACD FMPY FMPYX FLD 

REAL CONSTANTS 
.200000E 01=00/0 

INTEGER CONSTANTS 
1=0012 2=0013 3=0014 

CORE RECUIREMENTS FCR PART 
COMMON 1822 VARIABLES 16 

RELATIVE ENTRY POINT ADDRESS IS 0015 (HEX) 

END OF CCMPILATION 

// OUP 

*DELETE PART 2002 
CART IC 2002 DB ACDR 2889 DB CNT 000A 

*STORE WS UA PART 2002 2002 
CART IC 2002 DB ACDR 4328 

PROGRAM 224 

DB CNT 0012 

MJM(IC)=7FFE NC(IC)=7FFD NF(IC)=7FFC 
PHIZ(RC)=7FF6 SL(RC)=7FF4 B(RC)=7FF2-7FE0 

Y(RC)=7F66-7F18 A(RC)=7F16-7E50 X(RC)=7E4E-7950 
MAT(IC)=7939 MAR(IC)=7938 IPART(IC)=7937 
NW(IC)=78E3 DENOM(R )=0000 K(I )=0008 

FLDX FSTO FSTOX FSBR FDVR FAXI 



DEPENOENT 

0.35300E-02 
0.25C00E-01 
0.32CCCE-01 
C.55300E-02 
0.87C00E-02 
0.13520E-01 
C.S6CC0E-02 
0.51400E-02 
0.19200E-01 
0.20600E-01 
0.13100E-01 
0.1860CE-01 

INDEPENDENT 
1 

0.48200E 00 
0.24590E 01 
0.24500E 01 
0.47700E 00 
0.51400E 00 
0.47300E 00 
0.47000E 00 
0.10400E 00 
0.45000E 00 
0.40900E 00 
0.48400E 00 
0.35700E 00 

2 3 

0.10000E 00 0.50800E 
0.52700E 00 0.51500E 
0.53000E 00 0.51500E 
0.49400E 00 0.25380E 
0.54000E 00 0.45500E 
0.55200E 00 0.47300E 
0.55800E 00 0.47300E 
0.56200E 00 0.44000E 
0.28400E 01 0.23000E 
0.28100E 01 0.28900E 
0.10750E 01 0.94200E 
0.15900E 01 0.15300E 

00 
00 
00 
01 
00 
00 
00 
00 
00 
00 
00 
00 

4 

14.4 (LA n 0) Nop- 1-1 ( J r)K MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I t7(912-mt0TAL DATA 
44ATRIX 3 IS A + SL*D-1 

'ou° C. 

PHI= 0.68124E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.68781E-03 
0.41000E 00 0.55000E 00 

LAMBDA= 0.10000E-01 
0.37000E 00 0.58000E 00 

MATRIX 

?HI= 0.63375E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.66340E-03 
0.31776E 00 0.46954E 00 

LAMBDA= 0.10000E-02 
0.34217E 00 0.69656E 00 

MATRIX 

PHI= 0.61391E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65293E-03 
0.32173E 00 0.47169E 00 

LAMBDA= 0.99999E 00 
0.34236E 00 0.70246E 00 

MATRIX 

PHI= 0.61302E-04 
PARAMETERS 

SQRT(PHI)/ND= 0:65246E-03' 
0.32336E 00 0.47182E 00 

LAMBDA= 0.99999E 00 
0.33664E 00 0.70520E 00 

MATRIX 

PHI= 0.61297E-04 
PARAMETERS 

SQRT(PHI)/ND= 0:65243E-03 
0.32334E 00 0.47175E 00 

LAMBDA= 0.99999E-02 
0.33673E 00 0.70525E 00 

MATRIX 

PHI= 0.61292E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65241E-03 
0.32332E 00 0.47167E 00 

LAMBDA= 0.99999E-02 
0.33682E 00 0.70529E 00 

MATRIX 

PHI= C.61286E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65238E-03 
0.32331E 00 0.47160E 00 

LAMBDA= 0.99999E-02 
0.33690E 00 0.70532E 00 

MATRIX 

PHI= 0.61281E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65235E-03 
0.32329E 00 0.47153E 00 

LAMBDA= 0.99999E-02 
0.33659E 00 0.70536E 00 

MATRIX 

PHI= 0.61276E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65232E-03 
0.32328E 00 0.47146E 00 

LAMBDA= 0.99999E-02 
0.33707E 00 0.70539E 00 

MATRIX 

PHI= 0.61272E-04 
PARAMETERS 

SQRT(PHI)/ND= 0:65230E-03 
0.32327E 00 0.47139E 00 

LAMBDA= 0.99999E-02 
0.33716E 00 0.70543E 00 

MATRIX 

PHI= 0.61267E-04 
,PARAMETERS 

SQRT(PHI)/ND= 0:65228E-03 
0.32326E 00 0.47132E 00 

LAMBDA= 0.99999E-02 
0.33724E 00 0.705'45E 00 

MATRIX 

PHI= 0.61263E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65225E-03 
0.32325E 00 0.47126E 00 

LAMBDA= 0.99999E-02 
0.33732E 00 0.70548E 00 

MATRIX 

PHI= 0.61259E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65223E-03 
0.32324E 00 0.47119E 00 

LAMBDA= 0.99999E-02 
0.33740E 00 0.70551E 00 

MATRIX 

PHI= 0.61255E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65221E-03 
0.32323E 00 0.47113E 00 

LAMBDA= 0.99999E-02 
0.33748E 00 0.70553E 00 

MATRIX 

PHI= 0.61251E-04 
PARAMETERS 

SORT(PHI)/NO= 0:65219E-03 
0.32322E 00 0.47107E 00 

LAMBDA= 0.99999E-02 
0.33756E 00 0.70555E 00 

MATRIX 

PHI= C.61247E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65217E-03 
0.32322E CO 0.47101E 00 

LAMBDA= 0.99999E-02 
0.33763E 00 0.70557E 00 

MATRIX 

PHI= 0.61243E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65215E-03 
0.32321E 00 0.47095E 00 

LAMBDA= 0.99999E-02 
0.33771E 00 0.70558E 00 

MATRIX 

PHI= 0.61240E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65213E-03 
0.32321E 00 0.47090E 00 

LAMBDA= 0.99999E-02 
0.33778E 00 0.70560E 00 

MATRIX 

PHI= C.61237E-04 
PARAMETERS 

SQRT(PHI)/ND= 0:65211E-03 
0.32321E 00 0.47084E 00 

LAMBDA= 0.99999E-02 
0.33786E 00 0.70561E 00 

MATRIX 

PHI= 0.61233E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.65209E-03 
0.32321E 00 0.47079E 00 

LAMBDA= 0.99999E-02 
0.33793E 00 0.70562E 00 

MATRIX 



PHI= 0.61230E-04 SQRT(PHI)/ND= 0:65208E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.32321E 00 0.47074E 00 0.33800E 00 0.70563E 00 

PHI= 0.61227E-04 SQRT(PHI)/ND= 065206E-03 LAMBDA= 0.99999E-02 MATRIX 
.:PARAMETERS 0.32321E 00 0.47069E 00 0.33807E 00 0.70563E 00  

PHI= 0.61224E-04 SORT(PHIUND= 0.65205E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.32321E 00 0.47064E 00 0.33814E 00 0.70564E 00 

PHI= 0.61221E-04 SQRT(PHI)/ND= 0.65203E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.37321E 00 0.47059E 00 0.33821E 00 0.70564E 00 

PHI= 0.61219E-04 SQRT(PHI)/ND= 0.65202E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.32321E 00 0.47055E 00 0.33828E 00 0.70564E 00 

PHI= 0.61216E-04 SQRT(PHI)/ND= 0:65200E-03 LAMBDA= 0.99999E-02 MATRIX.  
PARAMETERS 0.32322E 00 0.47050E 00 0.33835E 00 0.70564E 00 

PHI= 0.61214E-04 SQRT(PHI)/ND= 0.65199E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.32322E 00 0.47046E 00 0.33841E 00 0.70564E 00 

PHI= 0.61211E-04 SORT(PHII/ND= 0.65198E-03 LAMBDA= 0.99999E-02 MATRIX, 
PARAMETERS 0.32323E 00 0.47042E 00 0.33848E 00 0.70563E 00 

PHI= 0.61209E-04 SORT(PHI)/NO= 0:65197E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.32324E 00 0.47038E 00 0.33854E 00 0.70563E 00 

ALGORITHM TERMINATED 

PHI= 0.61209E-04 SQRT(PHI)/ND= 0:65197E-03 LAMBDA= 0.99999E 04 MATRIX 
PARAMETERS 0.32324E 00 0.47038E 00 0.33854E 00 0.70563E 00 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 4 

0.27359E-02 0.79404E-03 0.48200E 00 0.10000E 00 0.50800E 00 
0.28284E-01 -0.32849E-02 0.24590E 01 052700E 00 0.51500E 00 
0.28380E-01 0.36197E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.50125E-02 0.51741E-03 0.47700E 00 0.494C0E 00 0.25380E 01 
0'.12017E-01 -0.33170E-02 0.51400E 00 0.54000E CO 0.45500E 00 
0.11325E-01 0.25940E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11349E-01 -C.17497E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.29952E-02 0.21447E-02 0.10400E 00 0.56200E 00 0.44000E 00 
0.20935E-01 -0.17351E-02 0.45000E 00 0.284C0E 01 0.23000E 00 
0.18935E-01 0.16641E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.14224E-01 -0.11242E-02 0.48400E 00 0.10750E 01 0.94200E 00 
0.16604E-01 0.19950E-02 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1..000 
0.534 1.000 
0.737 0.869 1.000 
0.895 0:826 0.863 1.000 

29 STEPS 



DEPENDENT 

0.35300E-02 
0.25C00E-01 
0.32000E-01 
0.55300E-02 
0.87C00E-02 
0.13920E-01 
0.96000E-02 
0.51400E-02 
0.19200E-01 
0.20600E-01 
0.13100E-01 
.0.18600E-01 

INDEPENDENT 
1 

0.48200E 00 
0.24590E 01 
0.24500E 01. 
0.47700E 00 

.1141 0.51400E 00 
0.47300E 00 

.4(456 6-41 0.47000E 00 
0.10400E 00 
0.45000E 00 
0.40900E 00 
0.48400E 00 
0.35700E 00 

2 3 

0.10000E 00 0.50800E00 
0.52700E 00 0.51500E 00 
0.53000E 00 0.51500E 00 
0.49400E 00 0.25380E 01 
0.54000E 00 0.45500E 00 
0.55200E 00 0.47300E 00 
0.55800E 00 0.47300E 00 
0.56200E 00 0.44000E 00 
0.28400E 01 0.23000E 00 
0.28100E 01 0.28900E 00 
0.10750E 01 0.94200E 00 
0.15900E 01 0.15300E 00 

MATRIX 1 IS A + SL*D me_c.t..coo,,w, 0.) 
MATRIX 2 IS A + SL*I. Ns:A - litgeo,A eile-cSs‘ov‘ 
MATRIX 3 IS A + SL*0-4 

con th. C4.,‘c g-1240 eS" .".e • 

"...00° F 

PHI= 0.64066E-04 SQRT(PHI)/ND= 0.66701E-03 LAMBDA= 0.10000E-01 MATR 
PARAMETERS 0.40000E 00 0.58000E 00 0.50000E 00 0.61000E 00 

PHI= 0.63376E-04 SQRT(PHI)/ND= 0.66341E-03 LAMBDA= 0.10000E 00 MATR: 
PARAMETERS 0.38767E 00 0.56694E 00 0.48186E 00 0.62306E 00 

PHI= 0.62974E-04 SQRT(PHI)/ND= 0.66130E-03 LAMBDA= 0.99999E-01 MATR. 
PARAMETERS 0.37828E 00 0.55394E 00 0.46330E 00 0.63475E 00 

PHI= 0.61717E-04 SQRT(PHI)/ND= 0.65467E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.34372E 00 0.50589E 00 0.47323E 00 0.68300E 00 

PHI= 0.61256E-04 SQRT(PHI)/ND= 0.65221E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.34328E 00 0.50654E 00 0.48744E 00 0.69064E 00 

PHI= 0.61101E-04 SQRT(PHI)/ND= 0.65139E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.34400E 00 0.50864E 00 0.49576E 00 0.69266E 00 

PHI= 0.61081E-04 SQRT(PHI)/ND= 0.65128E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.34438E 00 0.51029E 00 0.50352E 00 0.69411E 00 

PHI= 0.61058E-04 SQRT(PHI)/ND= 0.65116E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.34460E 00 0.51081E 00 0.50534E 00 0.69453E 00 

PHI= 0.61041E-04 SQRT(PHI)/ND= 0.65107E-03 LAMBDA= 0.99999E 01 MATS 
PARAMETERS,  

PHI= 0.61031E-04 

0.34478E 00 0.51128E 00 

SQRT(PHI)/ND= 0.65102E-03 

0.50707E 00 0.69491E 

LAMBDA= 0.99999E 01 

00 

MATR 
PARAMETERS 0.34494E 00 0.51173E 00 0.50872E 00 0.69526E 00 

PHI= 0.61025E-04 SQRT(PHI)/ND= 0.65098E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.34509E 00 0.51214E 00 0.51031E 00 0.69557E 00 

PHI= 0.61022E-04 SQRT(PHI)/ND= 0.65097E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.34521E 00 0.51254E 00 0.51183E 00 0.69586E 00 

PHI= 0.61019E-04 SQRT(PHI)/ND= 0.65095E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.34523E 00 0.51256E 00 0.51184E 00 0.69589E 00 

PHI= 0.60997E-04 SQRT(PHI)/ND= 0.65084E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.34540E 00 0.51276E 00 0.51195E 00 0.69610E 00 

PHI= 0.60946E-04 SQRT(PHI)/ND= 0.65056E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.34561E 00 0.51374E 00 0.51262E 00 0.69694E 00 

PHI= 0.60933E-04 SQRT(PHI)/ND= 0.65050E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.34550E 00 0.51438E 00 0.51319E 00 0.69741E 00 

PHI= 0.60930E-04 SQRT(PHI)/ND= 0.65048E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.34532E 00 0.51484E 00 0.51370E 00 0.69772E 00 

PHI= 0.60929E-04 SQRT(PHI)/ND= 0.65047E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.34513E 00 0.51518E 00 0.51418E 00 0.69796E 00 

PHI= 0.60929E-04 SQRT(PHI)/ND= 0.65047E-03 LAMBDA= 0.99999E-03 MATS 
PARAMETERS 0.34513E 00 0.51520E 00 0.51419E 00 0.69799E 00 

PHI= 0.60926E-04 SQRT(PHI)/ND= 0.65046E-03 LAMBDA= 0.99999E-04 MATR 
PARAMETERS 0.34502E 00. 0.51536E 00 0.51422E 00 0.69818E 00 



PHI= 0.60923E-04 SORT(PHI)/ND= 0.65044E-03 LAMBDA= 0.99999E-05 MATRI 
PARAMETERS 0.34429E 00 0.51568E 00 0.51450E 00 0.69901E 00 

PHI= 0.60923E-04 SQRT(PHI)/ND= 0.65044E-03 LAMBDA= 0.99999E-04 MATRI 
PARAMETERS 0.34426E 00 0.51573E 00 0.51453E 00 0.69911E 00 

PHI= 0.60923E-04 SQRT(PHI)/ND= 0.65044E-03 LAMBDA= 0.99999E-04 MATRI 
PARAMETERS 0.34421E 00 0.51576E 00 0.51456E 00 0.69920E 00 

PHI= 0.60922E-04 SQRT(PHI)/ND= 0.65044E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.34421E 00 0.51576E 00 0.51456E 00 0.69920E 00 

ALGORITHM TERMINATED 

PHI= 0.60922E-04, SQRT(PHI)/ND= 0.65044E-03 LAMBDA= 0.10000E 04 MATRI 
PARAMETERS 0.34421E 00 0.51576E 00 0.51456E 00 0.69920E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.27356E-02 0.79432E-03 0.48200E 00 0.10000E 00 0.50800E 00 
0.28321E-01 -0.33218E-02 0.24590E 01 0.52700E 00 0.51500E 00 
0.28415E-01 0.35842E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.39393E-02 0.15906E-02 0.47700E 00 0.49400E 00 0.25380E 01 
0.12069E-01 -0.33696E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.11335E-01 0.25842E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11358E-01 -0.17585E-02' 0.47000E 00 0.55800E 00 0.47300E 00 
0.30118E-0.Z 0.21281E-02 0.10400E 00 0.56200E 0 0 0.44000E 00 
0.21161E-01 -0.19616E-02 0.45000E 00 0.28400E 01 0.23000E 00 
0.19019E-01 0.15803E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.13274E-01 
0.17239E-01 

-0.17466E-03 0.48400E 
0.13602E-02. 0.35700E 00

00 0.10750E 01 0.94200E 
0.15900E 01 0.15300E 

00 
00 

CORRELATION MATRIX 

1.000 
0.514 1.000. 
0.748 0.890 1.000 
0.897 0.809 0.888 1.000 

24 STEPS 



DEPENDENT INDEPENDENT 
1 2 3 

0.35300E-02 0.48200E 00 0.10000E 00 0.50800E 00 
0.25000E-01 0.24590E 01 0.52700E 00 0.51500E 00 
0.32000E-01 0.24500E 01 0.53000E 00 0.51500E 00 
0.55300E-02 0.47700E 00 0.49400E 00 0.25380E 01 
0.87000E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.13920E-01 0.47300E 00 0.55200E 00 0.47300E 00 
0.96000E-02 
0.51400E-02' 

0.47000E 00 
0.10400E 00 

0.55800E 
0.56200E 00

00 0.47300E 
0.44000E 

00 
00 

0.19200E-01 0.45000E 00 0.28400E 01 0.23000E 00 
0.20600E-01 0.40900E 00 0.28100E 01 0. 28900E 00 
0.13100E-01 
0.18600E-01 

0.48400E 
0.35700E 00

00 0.10750E 01 
0.15900E 01 

0.94200E 
0.15300E 00

00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I\ 
MATRIX 3 IS A + SL*0-1 

PHI= 0.61134E-03 SQRT(PHI)/ND= 0.20604E-02 LAMBDA= 0.10000E-01 MATRI 
PARAMETERS 0.48000E 00 . 0.70000E 00 0.60000E 00 0.73000E 00  

PHI= 0.71459E-04 SQRT(PHI)/ND= 0.70444E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.37253E 00 0.55059E 00 0.67862E 00 0.65477E 00 

PHI= 0.68974E-04 SORT(PHI)/ND= 0.69209E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.37594E 00 0.56174E 00 0.71803E 00 0.66169E 00 

PHI= 0.68333E-04 SQRT(PHI)/ND= 0.68886E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.37802E 00 0.57091E 00 0.75398E 00 0.66655E 00 

PHI= 0.67899E-04 SQRT(PHI)/ND= 0.68667E-03 LAMBDA= 0.99999E 01 MATR; 
PARAMETERS • 0.37900E 00 0.57343E 00 0.76243E 00 0.66811E 00 

PHI= 0.67578E-04 SQRT(PHI)/ND= 0.68505E-03 LAMBDA= 0.99999E 01 MATR: 
PARAMETERS 0.37986E 00 0.57579E 00 0.77039E 00 0.66952E 00 

PHI= 0.67345E-04 SQRT(PHI)/ND= 0.68386E-03 LAMBDA= 0.99999E 01 MATR: 
PARAMETERS 0.38062E 00 0.57801E 00 0.77793E 00 0.67079E 00 

PHI= 0.67178E-04 SQRT(PHI)/ND= 0.68302E-03 LAMBDA= 0.99999E 01 MATR. 
PARAMETERS 0.38129E 00 0.58009E 00 0.78510E 00 0.67195E 00 

PHI= 0.67065E-04 SQRT(PHI)/ND= 0.68244E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.38188E 00 0.58206E 00 0.79195E 00 0.67300E 00 

PHI= 0.66993E-04 SQRT(PHI)/ND= 0.68207E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.38241E 00 0.58393E 00 0.79853E 00 0.67396E 00 

PHI= 0.66954E-04 SORT(PHI)/ND= 0.68187E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.38289E 00 0.58571E 00 0.80486E 00 0.67485E 00 

PHI= 0.66940E-04 SQRT(PHI)/ND= 0.68180E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.38332E 00 0.58741E 00 0.81098E 00 0.67567E 00 

PHI= 0.66914E-04 SQRT(PHI)/ND= 0.68167E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.38338E 00 0.58748E 00 0.81102E 00 0.67574E 00 

PHI= 0.66707E-04 SQRT(PHI)/ND= 0.68062E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.38384E 00 0.58811E 00 0.81132E 00 0.67639E 00 

PHI= 0.66121E-04 SQRT(PHI)/ND= 0.67762E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38468E 00 0.59185E 00 0.81333E 00 0.67890E 00 

PHI= 0.65938E-04 SQRT(PHI)/ND= 0.67668E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38447E 00 0.59455E 00 0.81501E 00 0.68008E 00 

PHI= 0.65858E-04 SQRT(PHI)/ND= 0.67627E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38400E 00 0.59666E 00 0.81651E 00 0.68069E 00 

PHI= 0.65820E-04 SQRT(PHI)/ND= 0.67608E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38352E 00 0.59838E 00 0.81791E 00 0.68103E 00 

PHI= 0.65803E-04 SQRT(PHI)/NO= 0.67599E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38313E 00 0.59982E 00 0.81926E 00 0.68122E 00 

PHI= 0.65800E-04 SORT(PHI)/ND= 0.67597E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.38284E 00 0.60104E 00 0.82055E 00 0.68133E 00 



PHI= 0.65799E-04 SORT1PHIUND= 0.67597E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.38284E 00 0.60119E 00 0.82069E 00 0.68137E 00 

PHI= 0.65799E-04 SORT(PHI)/ND= 0.67597E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.38284E 00 0.60132E 00 0.82083E 00 0.68141E 00 

PHI= 0.65798E-04 SQRT1PHI)/ND= 0.67597E-03 LAMBDA= 0.99999E-01 MA TR I 
PARAMETERS 0.38283E 00 0.60146E 00 0.82096E 00 0.68144E 00 

PHI= 0.65798E-04 SORT(PHI)/ND= 0.67597E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.38282E 00 0.60159E 00 0.82110E 00 0.68147E 00 

PHI= 0.65798E-04 SQRT(PHI)/NO= 0.67596E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.38282E 00 0.60160E 00 0.82110E 00 0.68147E 00 

PHI= 0.65798E-04 SORT1PHIUND= 0.67596E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.38282E 00 0.60160E 00 0.82110E 00 0.68148E 00 

ALGORITHM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.27394E-02 
0.28291E-01 

0.79059E-03 0.48200E 00 
-0.32912E-02 0.24590E 01 

0.10000E 00 
0.52700E 00 

0.50800E 
0.51500E 00

00 

0.28382E-01 0.36171E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.29120E-02 0.26179E-02 0.47700E 00 0.49400E 00 0.25380E 01 
0.12128E-01 -0.34282E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.11333E-01 0.25866E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11354E-01 -0.17544E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.30327E-02 0.21072E-02 0.10400E 00 0.56200C 00 0.4600E 00 
0.21286E-01 -0.20869E-02 0.45000E 00 0.28400E 01 0.23000E 00 
0.18961E-01 0.16389E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.12029E-01 0.10706E-02 0.48400E 00 0.10750E 01 0.94?0OF 00 
0.18095E-01 0.50412E-03 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1.000 
0.478 1.000 
0.754 0.899 1.000 
0.901 0.780 0.906 1.000 
25 STEPS 



DEPENDENT INDEPENDENT 
1 2' 3 4 

0.35300E-02 0.48200E 00 0.10000E 00 0.50800E 00 
0.25000E-01 0.24590E 01 0.52700E 00 0.51500E 00 
0.32000E-01 
0.55300E-02 

0.24500E 
0.47700E 00

01 0.53000E 00 0.51500E 
0.49400E 00 0.25380E 

00 
01 

0.87000E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.13920E-01' 0.47300E 00 0.55200E 00 0.47300E 00 
0.96000E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.51400E-02 0. 10400E 00 0.56200E 00 0.44000E 00 
0.19200E-01 0.45000E 00 0.28400E 01 0.23000E 00 
0.20600E-01 0.40900E 00 0.28100E 01 0.28900E 00 
0.13100E-01 0.48400E 00 0.10750E 01 0.94200E 00 
0.18600E-01 0.35700E 00 0.15900E 01 0.15300E 00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A+ SL*I 
MATRIX 3 IS A + SL*D-1‘ 

PHI= 0.80504E-04 SQRT(PHI)/ND= 0.74770E-03 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.38000E 00 0.68000E 00 0.82000E 00 0.68000E 00 

PHI= 0.72323E-04 SQRT(PHI)/NO= 0.70869E-03 LAMBDA= 0.10000E 00 MATRIX 
PARAMETERS 0.38233E 00 0.61002E 00 0.87928E 00 0.66402E 00 

PHI= 0.72144E-04 •• SORT(PHI)/NO= 0.70781E-03 LAMBDA= 0.10000E 01 MATRIX 
PARAMETERS 0.38678E 00 0.61659E 00 0.92205E 00 0.66898E 00 

PHI= 0.71679E-04 SQRT(PHI)/ND= 0.70553E-03 LAMBDA= 0.10000E 02 MATRIX .  
PARAMETERS 0.38809E 00 0.61922E 00 0.93213E 00 0.67069E 00 

PHI= 0.71346E-04 SQRT(PHI)/ND= 0.70388E-03 LAMBDA= 0.99999E 01 MATRIX. 
PARAMETERS 0.38926E 00 0.62168E 00 0.94165E 00 0.67223E 00 

PHI= 0.71114E-04 SQRT(PHI)/ND= 0.70274E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.39032E 00 0.62399E 00 0.95068E 00 0.67363E 00 

PHI= 0.70960E-04 SQRT(PHI)/ND= 0.70198E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.39126E 00 0.62616E 00 0.95928E 00 0.67489E 00 

PHI= 0.70868E-04 SORT(PHI)/ND= 0.70152E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.39212E 00 0.62822E 00 0.96753E 00 0.67604E 00 

PHI= 0.70823E-04 SQRT(PHI)/ND= 0.70130E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.39289E 00 0.63018E 00 0.97545E 00 0.67710E 00.  

PHI= 0.70816E-04 SQRT(PHI)/ND= 0.70126E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.39360E 00 0.63205E 00 0.98309E 00 0.67807E 00 

PHI= 0.70811E-04 SQRT(PHI)/ND= 0.70124E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39369E 00 0.63228E 00 0.98399E 00 0.67819E 00 

PHI= 0.70806E-04 SQRT(PHI)/ND= 0.70122E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39378E 00 0.63251E 00 0.98488E 00 0.67831E 00 

.PHI= 0.70803E-04 SQRT(PHI)/ND= 0.70120E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39387E 00 0.63274E 00 0.98576E 00 0.67844E 00 

PHI= 0.70799E-04 SQRT(PHI)/ND= 0.70118E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39395E 00 0.63297E 00 0.98664E 00 0.67856E 00 

PHI= 0.70796E-04 SQRT(PHI)/ND= 0.70117E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39404E 00 0.63319E 00 0.98752E 00 0.67867E 00 

PHI= 0.70794E-04 SQRT(PHI)/ND= 0.70116E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39413E 00 0.63342E 00 0.98839E 00 0.67879E 00 

PHI= 0.70792E-04 SORT(PHI)/ND=.0.70115E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39421E 00 0.63364E 00 0.98925E 00 0.67891E 00 

PHI= 0.70791E-04 SQRT(PHI)/NO= 0.70114E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.39429E 00 0.63386E 00 0.99012E 00 0.67902E 00 

PHI= 0.70790E-04 SQRT(PHI)/ND= 0.70114E-03 LAMBDA= 0.99999E 02 MATRIY 
PARAMETERS 0.39438E 00 0.63408E 00 0.99097E 00 0.67914E 00 

PHI= 0.70789E-04 SQRT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.39446E 00 0.63430E 00 0.99183E 00 0.67925E 00 



PHI= 0.70789E-04 SQRT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.39454E 00 0.63452E 00 0.99268E 00 0.67936E 00 

PHI= 0.70789E-04 SQRT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.39455E 00 0.63454E 00 0.99276E 00 0.67937E 00 

PHI= 0.70789E-04 SQRT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.39456E 00 0.63456E 00 0.99285E 00 0.67939E 00 

PHI= 0.70789E-04 SQRT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.39456E 00 0.63458E 00 0.99294E 00 0.67940E 00 

PHI= 0.70789E-04 SORT(PHI)/ND= 0.70113E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.39457E 00 0.63460E 00 0.99302E 00 0.67941E 00 

ALGORITHM TERMINATED 

PHI= 0.70789E04 SORT(PHI)/ND= 0.70113E.03 LAMBDA= 0.10000E 04 MATRI 
PARAMETERS 0.39457E 00 0.63460E 00 0.99302E 00 0.67941E 00 

SINGULAR MATRIX • 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.26529E02 
0.27799E-01 

0.87704E-03 0.48200E 00 
-..0.27997E-02 0.24590E 01 

0.10000E 00 
0.52700E 00 

0.50800E 
0.51500E 

00 
00 

0.27888E-01 0.41116E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.2478IE-02 0.30518E.02 0.47700E 00 0.49400E 00 0.25380E 01 
0.11836E01 -0.31366E-.02 0.51400E 00 0.54000E 00 0.45500E 00 
0.11031E01 0.28885E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11051E.01 .0.14517E..02 0.47000E 00 0.55800E 00 0.47300E 00 
0.29542E02 0.21857E-02 0.10400E 00 0.56200E 00 0.44000E 00 
0.21123E'01 -.0.19235E02 0.45000E 00 0.28400E 01 0.23000E 00 
0.18722E-01 0.18776E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.11221E01 0.18787E-02 0.48400E 00 0.10750E 01 0.94200E 00 
0.18226E01 0.37394E03 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1.000 
0.473 1.000 
0.759 0.902 1.000 
0.906 0.769 0.911 1.000 

25 STEPS 



DEPENDENT INDEPENDENT 
1 2 3 

h+,1 

4 

0.35300E-02 0.48200E 00 0.10000E 00 0.50800E 00 
0.25000E-01 0.24590E 01 0.52700E 00 0.51500E 00  
0.32000E-01 0.24500E 01 0.53000E 00 0.51500E 00  
0.55300E-02 0.47700E 00 0.49400E 00 0.25380E 01 
0.87000E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.13920E-01 0.47300E 00 0.55200E 00 0.47300E 00 
0.96000E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.51400E-02 0.10400E 00 0.56200E 00 0.44000E 00 
0.19200E-01 0.45000E 00 0.28400E 01 0.23000E 00 
0.20600E-01 0.40900E 00 0.28100E 01 0.28900E 00 
0.13100E-01 0.48400E 00 0.10750E 01 0.94200E 00 
0.18600E-01 0.35700E 00 0.15900E 01 0.15300E 00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*D-1' 

PHI= 0.43619E-03 SQRT(PHI)/ND= 0.17404E-02 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.32000E 00 0.46000E 00 0.40000E 00 0.49000E 00 

PHI= 0.64895E-04 SQRT(PHI)/ND= 0.67131E-03 LAMBDA= 0.10000E-02 MATRIX 
PARAMETERS 0.32880E 00 0.49037E 00 0.37376E 00 0.71858E 00 

PHI= 0.62699E-04 SQRT(PHI)/ND= 0.65985E-03 LAMBDA= 0.10000E-03 MATRIX 
PARAMETERS 0.31929E 00 0.47025E 00 0.34726E 00 0.73018E 00 

PHI= 0.62200E-04 SORT(PHI)/ND= 0.65722E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.31763E 00 0.46617E 00 0.33282E 00 0.72718E 00 

PHI= 0.62058E-04 SQRT(PHI)/ND= 0.65647E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.31713E 00 0.46512E 00 0.32947E 00 0.72630E 00 

PHI= 0.61961E-04 SQRT(PHI)/NO= 0.65596E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.31670E 00 0.46417E 00 0.32630E 00 0.72552E 00 

PHI= 0.61898E-04 SQRT(PHI)/ND= 0.65563E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.31631E 00 0.46328E 00 0.32329E 00 0.72483E 00 

PHI= 0.61862E-04 SQRT(PHI)/ND= 0.65543E-03 LAMBDA= 0.99999E 01 MATRI) 
PARAMETERS 0.31597E 00 0.46245E 00 0.32040E 00 0.72420E 00 

PHI= 0.61846E-04 SQRT(PHI)/ND= 0.65535E-03 LAMBDA= 0.99999E 01 MATRI) 
PARAMETERS 0.31566E 00 0.46167E 00 0.31762E 00 0.72364E 00 

PHI= 0.61843E-04 SQRT(PHI)/ND= 0.65533E-03 LAMBDA= 0.99999E 02 MATRI; 
PARAMETERS 0.31562E 00 0.46158E 00 0.31730E 00 0.72357E 00 

PHI= 0.61841E-04 SORT(PHI)/ND= 0.65532E-03 LAMBDA= 0.99999E 02 MATRI. 
PARAMETERS 0.31558E 00 0.46149E 00 0.31697E 00 0.72350E 00 

PHI= 0.61839E-04 SQRT(PHI)/ND= 0.65531E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.31554E 00 0.46140E 00 0.31665E 00 0.72343E 00 

PHI= 0.61837E-04 SQRT(PHI)/ND= 0.65530E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.31551E 00 0.46130E 00 0.31633E 00 0.72337E 00 

PHI= 0.61835E-04 SORT(PHI)/ND= 0.65529E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.31547E 00 0.46121E 00 0.31601E 00 0.72330E 00 

PHI= 0.61834E-04 SQRT(PHI)/110= 0.65529E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.31543E 00 0.46112E 00 0.31570E 00 0.72323E 00 

PHI= 0.61833E-04 SORT(PHI)/ND= 0.65528E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.31540E 00 0.46104E 00 0.31538E 00 0.72317E 00 

PHI= 0.61832E-04 SQRT(PHI)/ND= 0.65528E-03 LAMBDA= 0.99999E 02 MATR: 
PARAMETERS 0.31536E 00 0.46095E 00 0.31507E 00 0.72310E 00 

PHI= 0.61832E-04 SORT(PHI)/ND= 0.65527E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.31532E 00 0.46086E 00 0.31475E 00 0.72304E 00 

PHI= 0.61831E-04 SQRT(PHI)/ND= 0.65527E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.31529E 00 0.46077E 00 0.31444E 00 0.72297E 00 

PHI= 0.61831E-04 SQRT(PHI)/ND= 0.65527E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.31525E 00 0.46069E 00 0.31413E 00 0.72291E 00 



0.61831E-04 ,PHI= SORT(PHI)/ND= 0.65527E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.31522E 00 0.46060E 00 0.31382E 00 0.72285E 00 

PHI= 0.61831E-04 SQRTIPHIUND= 0.65527E-03 LAMBDA= 0.99999E 03 MATRIX 
PARAMETERS • 0.31522E 00 0.46059E 00 0.31379E 00 0.72284E 00 

ALGORITHM TERMINATED 

PHI= 0.61831E-04 SQRT(PHI)/ND= 0.65527E-03 LAMBDA= 0.10000E 04 MATRIX 
PARAMETERS 0.31522E 00 0.46059E 00 0.31379E 00 0.72284E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 4 

0.27454E-02 0.78456E-03 0.48200E 00 0.10000E 00 0.50800E 00 
0t28031E-01 -0.36319E-02 0.24590E 01 0.52700E 00 0.51500E 00 
0.28127g-01 
0.52310E-02 

0.32720E-02 0424506E 01 
0.29899E-03 0.47700E 00 

Os.5300QE 09 0.51500E 
0.4§400E 00 6.25380E 01

00 

0.12069E-01 -0.33699E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.11379E-01 0.25404E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11403E-01 
0.30009E-02 

-0.18035E-02 0.47000E 00 
0.21390E-02 0.10400E 

0 

0.55800E 0.47300E 
00
00 

0.56200E 0.44000E 
00 
00 

0.21085E-01 -0.18855E-02 0.45000E 00 0.28400E 01 0.23000E 00 
0.19086E-01 0.15 137 E-02 0.40900E 00 0.28100E 01 0. 28900E 00 
0.14459E-01 -0.13595E-02 0.48400E 00 0.10750E 01 0.94200E 00 
0.16626E-01' 0.19736E-02 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1.000 
0.544 1.000 
0.737 0.867 1.000 
0.897 0.830 0.859 1.006 

22 STEPS 



DEPENDENT INDEPENDENT 
2 3 

• 

L) , 

0.35300E-02 0.48200E 00 0.10000E 00 0.50800E 00 
0.25C00E-01 0.24590E 01 0.52700E 00 0.51500E 00 
0.32000E-01 0.24500E 01 0.53000E 00 0.51500E 00 
0.55300E-02 0.47700E 00 0.49400E 00 0.25380E 01 
0.87C00E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.13920E-01 0.47300E 00 0.55200E 00 0.47300E 00 
0.96000E-02 
0.51400E-02 

0.47000E 00 
0.10400E 00 

0.55800E 0.47300E 
00
00 

0.56200E 0.44000E 
00 
00 

0.19200E-01 0.45000E 00 0.28400E 01 0.23000E 00 
0.20600E-01 0.40900E 00 0.28100E 01 0.28900E 00 
0.13100E-01 0.48400E 00 0.10750E 01 0.94200E 00 
0.18600E-01 0.35700E 00 0.15900E 01 0.15300E 00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL* IN 
MATRIX 3 IS A + SL*0-1 

PHI= 0.61826E-04 SQRT(PHI)/ND= 0.65524E-03 LAMBDA= 0.10000E-01 MATRI) 
PARAMETERS 0.31000E 00 0.46000E 00 0.31000E 00 0.72000E 00 

PHI= 0.61816E-04 SORTIPHIUND= 0.65519E-03 LAMBDA= 0.10000E 02 MATRI) 
PARAMETERS 0.31027E 00 0.45976E 00 0.30883E 00 0.72026E 00 

ALGORITHM TERMINATED 

PHI= 0.61816E-04 SORTIPHIUND= 0.65519E-03 LAMBDA= 0.10000E 04 MATRI 
PARAMETERS 0.31027E -00 0.45976E 00 0.30883E 00 0.72026E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT.  
1 2 3 

0.27077E-02 0.82229E-03 0.48200E 00 0.10000E 00 0.50800E 00 
0.28425E-01 -0.34252E-02 0.24590E 01 0.52700E 00 0.51500E 00 
0.28519E-01 0.34803E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.51944E-02 0.33555E-03 0.47700E 00 0.49400E 00 0.25380E 01 
0.11896E-01 -0.31969E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.11215E-01 0.27049E-02 0.47300E 00 0.55200E 00 0.47300E 00 
0.11238E-01 -0.16385E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.29510E-02 0.21889E-02 0.10400E 00 0.56200E 00 0.44000E 00 
0.20737E-01 -0.15372E-02 0.45000E 00 0.28400E 01 0.23000E 00 
0.18772E-01 0.18276E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.14272E-01 -0.11729E-02 0.48400E 00 0.10750E 01 0.94200E 00 
0.16343E-01 0.22561E-02 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1.000 
0.550 1.000 
0.739 0.867 1.000 
0.899 0.832 0.859 1.000 

2 STEPS 



OEPENCENT INDEPENDENT 
1 2 3 4 

C.292CCE-C2 0.47800E 00 0.10200E 00 0.52500E 00 
0.324CCF-01 0.25050E 01 0.51800E 00 0.49700F 00 
0.45CCCE-OI 0.25000E 01 0.51700E 00 0.48500E 00 
C.2C6.CCF-01 
0.125CCE-01 

0.42500E 
0.43300E 

00 
00 

0.27700E 
0.28000E 

01 
01 

0.31000E 
0.27000E 

00 
00 

0.12000E-01 0.48900E 00 0.56200E 00 0.51000E-01 
0.1C3CCE:-01 0.54600E 00 0.50600E 00 0.44600E 00 
C.1215CE-01 0.46900E 00 0.55600E 00 0.47500E 00 
0.705CCE-C2 0.10000E 00 0.54000E 00 0.46400F 00 
C.P24CCE-02 0.42200E 00 0.46200E 00 0.26150E 01 
C./34CCE-C2 0.46700E 00 0.485C0E 00 0.25550E 01 
0.31SCCE-01 0.14950E 01 0.511C0E 00 0.4950CE 00 
0.435C0E-01 0.12220E 01 0.77600E 00 0.10300E 00 

MATRIX 1 IS A + 
MATRIX 2 IS A + 
JAAIRIA 3 LS A + 

PHI= 0.ICC37E-03 
PARAMEIERS 

PHI= C.S4398E-04 
PARAPETERS 

SL*0 014.(..kk1\tswN(4) 
SL*I 
SL*D-1 )teemtt,,et,14( Dkt 4, - IlS°  c., 

Nol-Lkt,, ,o( 6-a oax e $s tosn - IhAtkl fa.uw.eltkis i'vo-., 1-\.--ekx ge15s4.,.. 

SQRT(PHI)/ND= 0.77067E-03 LAMBDA= 0.10000E-01 MATRIX 
0.25000E CO 0.58000E 00 0.19000E 00 0.88000E 00 

SORT(PHI)/NO= 0.74737E-03 LAMBCA= 0.10000E 01 MATRIX 
0.25238E CO 0.59086E 00 0.17750E 00 0.89016E 00 

1= 0.94340E-04 SQRT(PHI)/ND= 0.74714E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.25169E 00 0.59068E 00 0.17740E 00 0.88991E 00 

PHI= 0.44330E-04 SQRT(PHI)/ND= 0.74710E-03 LAMBDA= 0.99999E-01 MATRIX 
PAkAmETERS 0.25165E.00 0.59067E 00 0.17745E 00 0.88991E 00 

0.44315E-04 SQRT(PHI)/ND= 0.74706E-03 LAMBDA= 0.99999E-01 MATRIX 
PAPAMETERS 0.25162E 00 0.59067E .00 0..17750E 00 0.88991E 00 

rqiI= 0.94310E-04 SQRT(PHI)/ND= 0.74702E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAmETERS 0.25159E CO 0.59066E 00 0.17755E 00 0.88991E 00 

;imIs$ 0.943CCE-04 SQRT(PHI)/ND= 0.74698E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.25156E 00 0.59066E 00 0.17760E 00 0.88991E 00 

0.94291E-04 SQRT(PHI)/ND= 0:74695E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.25153E CO 0.59065E 00 0.17764E 00 0.88990E 00 

III= C.94282E-04 
PARAMETERS 

SQRT(PHI)/ND= 0:74691E-03 
0.25150E 00 0.59065E 00 

LAMBDA= 
0.17769E 00 

0.99999E-01 
0.88990E 00 

MATRIX 

PHI= 0.94273E-04 
VARAmETERS 

SQRT(PHI)/ND= 0.74688E-03 
0.25148E 00 0.59064E 00 

LAMBCA= 
0.17774E 00 

0.99999E-01 
0.88990E 00 

MATRIX 

PMI= 0.14265E-04 
PARAmETFRS 

SQRT(PHI)/ND= 0474684E-03 
0.25145E 00 0.59063E 00 

LAMBDA= 
0.17779E 00 

0.99999E-01 
0.88990E 00 

MATRIX 

;,.lb C.94257E-04 
PARAmETERS 

SQRT(PHI)/ND= 0.74681E-03 
0.25143E 00 0.59063E 00 

LAMBDA= 
0.17783E 00 

0.99999E-01 
0.88990E 00 

MATRIX 

:qqa C.44249E-04 
PARAwiTEM5 SQRT(PHI)/ND= 0.74678E-03 

0.25141E 00 0.59062E 00 
LAMBDA= 

0.17788E 00 
0.99999E-01 

0.88990E 00 
MATRIX 

PHIa 0.9'041E-04 
t...r.AmiAfRS SQRT(PHI)/ND= 0.74675E-03 

0.25139E 00 0.59061E 00 
LAMBDA= 

0.17793E 00 
0.99999E-01 

0.8899CE 00 
MATRIX 

P)-I= C.44")33E-04 SORT(PHI)/ND= 0:74672E-03 LAMBDA= 0.99999E-01 MATRIX 
0.25137E CO 0.59061E 00 0.17797E 00 0.8899CE 00 

c%44225E-04 
?tmtutItRS SQRT(PHI)/ND= 0.74669E-03 

0.25135E CO 0.59060E 00 
LAMBDA= 

0.17802E 00 
0.99999E-01 

0.88990E 00 
MATRIX 

4'4718E-04 SQRT(PHI)/ND= 0.74666E-03 LAMBCA= 0.99999E-01 MATRIX 
0.25134E 00 0.59059E 00 0.17807E 00 0.8899CE 00 

C.942I1E-04 
izA.4 twt.TRS SQRT(PHI)/ND= 0.74663E-03 

0.25132E CO 0.59'059E 00 
LAMBDA= 

0.17811E 00 
0.99999E-01 

0.88990E 00 
MATRIX 

C.(;-.;104E-04 ,AA14;ttits. SQRT(PHI)/ND= 0.74660E-03 
0.25131E 00 0.59058E 00 

LAMBDA= 
0.17816E 00 

0.99999E-01 
0.88990E 00 

MATRIX 

C.(;4I97E-04 SQRT(PHI)/ND= 0.74657E-03 LAMBDA= 0.99999E-01 • MATRIX 



c,c . 

ARAMETERS 0.25130E 00 0.590578 00 0.178208 00 0.88989E 00 

-II= 0.94190E-04 SORT(PHI)/ND= 0.)74655E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25128E 00 0.59057E 00 .0.17825E 00 0.88989E 00 

-II= 0.94183E-04 SQRT(PFI)/ND= 0.74652E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25127E CO " 0.590568 00 0.17830E 00 0.889898 00 

-II= 0.94176E-04 SORT(PHI)/ND= 0.74649E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25126E 00 0.59055E 00 0.17834E 00 0.88989E 00 

AI= 0.94170E-04 SORT(PHI)/NO= 0.74647E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25125E 00 0.59054E 00 0.17839E 00 0.88989E 00 

II= C.94163E-04 SORT(PHI)/ND= 0:74644E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25124E CO 0.59053E 00 0.17843E 00 0.88989E 00 

41= 0.94157E-04 SQRT1PHI)/ND= 0.74642E-03 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25124E 00 0.59053E 00 0.17848E 00 0.88989E 00 

Ale 0.g4 t508-'.04 SQRT(PH1)/N10= 0:746303 LAMBDA= 0.99999E-01 MATRIX 
ARAMETERS 0.25123E 00 0.59052E 00 0.17852E 00 0.88989E 00 

LGORITFM TERMINATED 

II= 0.94150E-04 SQRTIPHIUND= 0.74639E-03 LAMBDA= 0.99999E 04 MATRIX 
ARAMETERS 0.25123E 00 0.59052E 00 0.17852E 00 0.88989E 00 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 4 

0:39656E-02 -0.98560E-03 0.47800E 00 0.10200E 00 0.52500E 00 
0.41820E-01 -0.29203E-02 0.25050E 01 0.51800E 00 0.497008 00 
0.41E2CE-01 0.31790E-02 0.25000E 01 0.51700E 00 0.48500E 00 
0.1"9854E-01 0.74501E-03 0.42500E 00 0.27700E 01 0.31000E 00 
0:20265E-01 -0.17651E-02 0.43300E 00 0.28000E 01 0.27000E 00 

-0.16932E-01 0.10676E-02 0.489008 00 0.56200E 00 0.51000E-01 
0.15879E-01 -0.55791E-02 0.546008 00 0.50600E 00 0.446008 00 

- 0.14688E-01 -0.25383E-02 0.46900E .00 0.55600E 00 0.475008 00 
0.35018E-02 0.35481E-02 0.10000E 00 0.54000E 00 0.464008 00 
C.75598-02 0.68403E-03 0.42200E 00 0.46200E 00 0.26150E 01 
0.b446E-02 -0.13046E-02 0.46700E 00 0.48500E 00 0.25550E 01 
0.'32349E-01 -0.44974E-03 0.14950E 01 0.511008 00 0.49500E 00 
0.39352E-01 0.41475E-02 0.12220E 01 0.776008 00 0.103008 00 

RRELATIUN MATRIX 

1.000 
0.749 1.000 
0.7C2 0.788 1.000 
0.944 0.904 0.763. 1.000 

27 STEPS 

1 



DEPENCENT INDEPENDENT 
1 2 3 

I. 

4 

0.2980CE-02 0.47800E 00 0.10200E 00 0.52500E 00 
0.389CCE-01 0.25050E 01 0.51800E 00 0.49700E 00 
0.45C00E-01 0.25000E 01 0.51700E 00 0.48500E 00 
0.20600E-01 0.42500E 00 0.27700E 01 0.31000E 00 
0.185CCE-01 0.43300E 00 0.28000E 01 0.27000E 00 
0.18CCOE-01 0.48900E 00 0.56200E 00 0.51000E-01 
C.10300E-01 0.54600E 00 .0.50600E 00 0.44600E 00 
0.12150E-01 0.46900E 00 0.55600E 00 0.47500E 00 
0.705CCE-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.824CCE-02 0.42200E 00 0.46200E 00 0.26150E 01 
0.7340CE-02 0.46700E 00 0.485C0E 00 0.25550E 01 
,0.31S00E-01 0.14950E 01 0.51100E 00 0.49500E 00 
C.435C0E-01 0.12220E 01 0.77600E 00 0.10300E 00 

ATRIX 1 IS A + SL$D rl.tecL144.tS w‘ (41') 
ATRIX 2 IS A + 
4ATRIX 3 IS A + 

SL*I 
SL4D-1 tXcesi‘,1e‘.-ta-t °4th' 

s° 

PHI= 0.37731E-03 
PARAMETERS 

Noh- Ltv,ekv R213 essiol, - I v. d,,, ( C"'" s r" T s 'f''''''' ,v1-.1vtc,Z R elY.
► 

 141.4d  
SQRT(PHI)/ND= 0.16942E-02 LAMBDA= 0.10000E-01 MATRIX 

0.28000E 00 0.64000E 00 0.21000E 00 0.97000E 00 

PHI= 0.11278E-03 SQRT(PHI)/ND= 0.81692E-03 LAMBDA= 0.10000E-02 MATRIX 
PARAMETERS 0.23145E 00 0.58555E 00 0.15505E 00 0.97318E 00 

"HI= 0.11083E-03 SQRT(PHI)/ND= 0:80983E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.23038E 00 0.58238E 00 0.14728E 00 0.97022E 00 

PHI= 0.10994E-03 SQRT(PHI)/ND= 0.80658E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.22945E 00 0.57955E 00 0.13985E CO 0.96763E 00 

PHI= 0.10985E-03 SQRT(PHI)/ND= 0.80622E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.22864E 00 0.57700E 00 0.13269E 00. 0.96536E 00 

PHI= 0.10983E-03 SQRT(PHI)/ND= 0:80618E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.22854E 00 0.57669E 00 0.13186E 00 0.96508E 00 

PHI= 0.10974E-03 SQRT(PHI)/ND= 080583E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.22848E CO 0.57666E 00 0.13184E 00 0.96506E 00 

;;HI= 0.10891E-03 SQRTIPHI)/NO= 0:80279E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.22791E 00 0.57639E 00 0.13158E 00 0.96482E 00 

-HIS 0.10565E-03 SQRT(PHI)/ND= 0.79067E-03 LAMBDA= 0.99999E-01 MATRIX 
?ARAMETERS 0.22483E 00 0.57456E 00 0.12950E 00 0.96346E 00 

`11I= C.10472E-03 SQRT(PHI)/NO= 0.78720E-03 LAMBDA= 0.99999E-01 MATRIX 
"ARAMETERS 0.22306E 00 0.57318E 00 0.12763E 00 0.96261E 00 

?HI= 0.10463E-U3 SORT(PHI)/N05 0.78685E-03 LAMBDA= 0.99999E-01 MATRIX 
?ARAMETERS 0.22204E 00 0.57205E 00 0.12587E 00 0.96205E 00 

"HI= 0.10463E-03 
"ARAMETERS 

SQRT(PHI)/ND= 0:78684E-03 
0.22191E 00 0.57193E 00 

LAMBDA= 0.99999E 00 
0.12568E 00 0.96199E 00 

MATRIX 

"HI= C.10461E-03 SQRT(PHI)/NO= 0.78676E-03 LAMBDA= 0.99999E-01 MATRIX 
'ARAMETERS 0.22183E 00 0.57192E 00 0.12568E 00 0.96198E 00 

0.10449E-03 SQRT(PHI)/ND= 0.78631E-03 LAMBDA= 0.99999E-02 MATRIX 
›ARAMETERS 0.22130E 00 0.57182E 00 0:12562E 00 0.96194E 00 

)HI= 0.10441E-03 SORT(PHI)/NO= 0.78601E-03 LAMBDA= 0.99999E-03 MATRIX 
'ARAMETERS 0.22050E CO 0.57105E 00 0:12511E 00 0.96174E 00 

'HI= 0.10440E-03 SORT(PHI)/ND= 0:78600E-03 LAMBDA= 0.99999E-02 MATRIX 
'ARAMETERS 0.22040E CO 0.57097E 00 0.112506E 00 0.96172E 00 

"HI= 0.10440E-03 SQRT(PHI)/ND= 0.78600E-03 LAMBDA= 0.99999E 00 MATRIX 
'ARAMETERS 0.22040E CO 0.57097E 00 0.12506E 00 0.96172E 00 

'HI= C.10440E-03 SQRT(PHI)/ND= 0.78600E-03 LAMBDA= 0.99999E 00 MATRIX 
?ARAMETERS 0.22040E 00 0.57097E 00 0.112506E 00 0.96172E 00 

CCNVERGEC 



1 2 3 

0.33C51E-C2 -C.92514E-03 0.47800E CO 0.1C2CCE CC C.525:CE S7, 
0.43C47E-01 -0.4147CE-02 0.25050E 01 0.518COE Oo 0.4970CE CO 
0.43C21E-01 0.19789E-02 0.25000E 01 0.517C0E 00 0.4850CE 00 
C.1934'4E-01 0.12568E-C2 0.42500E 00 0.27700E 01 0.31000E 00 
C.19718E-01 -0.12183E-02 0.43300E 00 0.28000E 01 0.27000E 00 
0.16151E-01 0.18487E-02 0.48900E 00 0.56200E 00 0.51000E-01 
C.15578E-01 -0.52789E-02 0.54600E 00 0.506008 00 0.44600E 00 
0.14403E-01 -0.22537E-02 0.46900E 00 0.55600E 00 0.475008 00 
0.33504E-02 0.36595E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.83223E-02 -0.82321E-04 0.42200E 00 0.462C0E 00 0.26150E 01 
C.94S21E-02 -0.21521E-02 0.46700E 00 0.48500E 00 0.255508 01 
0.32635E-01 -0.73558E-03 0.14950E 01 0.51100E 00 0.49500E 00 
0.38556E-n1 n_4o4-1Lp-rl n_17,n= ni (1_771..nn nn 

CRRELATICN MATRIX 

1.CCO 
0.781 
0.7C1 
0.954 

17 STEPS 

(c3. 

1.000 
0.768 
0.912 

WA= WeggWWW16. WW WO.A.U.. 

1.000 
0.744 1.000 



DEPENDENT INDEPENDENT 
1 2 3 4 

0.2SEOCE-02 0.47800E 00 0.102COE 00 0.5250CE 00 
C.38;C0L-01 0.25050E 01 0.51800E 00 0.4970CE 00 
0.45C0CE-01 0.25000E 01 0.51700E 00 0.48500E 00 
0.2060CE-01 0.42500E 00 0.27700E 01 0.3100CE 00 
0.185C0E-01 0.43300E 00 0.28000E 01 0.27000E 00 
0.18000E-01 0.48900E 00 0.56200E 00 0.51000E-01 
0.103C0E-01 0.54600E 00 0.50600E 00 0.44600E 00 
0.1215CE-01 0.46900E 00 0.55600E 00 0.4750CE 00 
C.705C0E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0:82400E-02 0.42200E 00 0.46200E 00 0.2615CE 01 
0.73400E-02 0.46700E 00 0.485C0E 00 0.25550E 01 
0.31SCCE-01 0.14950E 01 0.51100E 00 0.49500E 00 
0,43500E-01 0.12220E 01 0.77600E00 0.10300E 00 

MATRIX 1 IS A + SL*D Vle,..(AttwkS %II (.1) 
MATRIX 2 IS A + SL*I 

-MATRIX 3 IS A + SL*D-1 t: x ?ex khte..,-th( ) A A, _Z-O5%,  

14014-Luvectl 11 01 1̀  eSS to - iek`‘.t-t A ittyatftelt4 S 

PHI= 0.53012E-03 SQRT ( PHI )/ND= 0.17711E-02 LAMBDA= 0.10000E-01 
PARAMETERS 0.22000E 00 0.52000E 00 0.17000E 00 0.79000E 

PHI= 0.28105E-03 SQRT(PHI)/ND= 0.12895E-02 LAMBCA= 0.99999E-02 
"PARAMETERS 0.24196E 00 0.61574E 00 0.46430E-01 0.94477E 

PHI= 0.26881E-03 SQRT(PHI)/ND= 0.12611E-02 LAMBDA= 0.99999E 00 
PARAMETERS 0.23399E 00 0.58822E 00 -0.10322E-01 0.92450E 

PHI= 0.26800E-03 SQRT(PHI)/ND= 0.12592E-02 LAMBDA= 0.99999E 01 
PARAMETERS 0.23166E 00 0.58157E 00 -0.22228E-01 0.91883E 

2e.0resIrd• 

1017o 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

PHI= 0.26799E-03 SQRT(PHI)/ND= 0:12592E-02 LAMBCA=e  0.99999E 03 MATRIX 
PARAMETERS 0.23163E 00 0.58149E 00 -0.122365E-01 0.91876E 00 

.̀CHI= 0.26798E-03 SQRT(PHI)/ND= 0.12592E-02 LAMBDA= 0.99999E 03 MATRIX 
PARAMETERS 0.23161E 00 0.58141E 00 -0.122501E-01 0.91869E 00 

PHI= 0.26793E-03 SQRT(PHI)/ND= 0.12591E-02 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.23159E 00 0.58141E 00 -0.22513E-01 0.91868E 00 

2HI= 0.26734E-03 SORT(PHIUND= 0:12577E-02 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.23141E 00 0.58133E 00 -0:22633E-01 0.91861E 00 

PHI= 0.26235E-03 SORT(PHI)/ND= 0.12459E-02 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.22977E CO 0.58061E 00 -0.23791E-01 0.91791E 00 

PHI= 0.24956E-03 SQRT(PHI)/ND= 0.12152E-02 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.22134E 00 0.57619E 00 -0.33052E-01 0.91427E 00 

PHI= 0.24860E-03 SQRT(PHI)/ND= 0.12128E-02 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.22029E 00 0.57568E 00 -0.34122E-01 0.91384E 00 

PHI= 0.24796E-03 SQRT(PHI)/ND= 0.12113E-02 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.21929E 00 0.57520E 00 -0.35182E-01 0.91344E 00 

PHI= 0.24161E-03 SORT(PHIUND= 0:12104E-02 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.21836E 00 0.57474E 00 -0.36235E-01 0.91306E 00 

PHI= 0.24750E-03 
PARAMETERS 

SORT(PHI)/N0= 0.12101E-02 LAMBDA= 0.99999E 00 
0.21747E 00 0.57430E 00 -0.37281E-01 0.91271E 00 

MATRIX 

PHI= 0.24749E-03 
PARAMETERS 

SQRT(PHI)/ND= 0.12101E-02 LAMBDA= 0.99999E 01 
0.21738E 00 0.57425E 00 -0.37387E-01 0.91267E 00 

MATRIX 

PHI= 0.24749E-03 
PARAMETERS 

SQRT(PHI)/ND= 0.12101E-02 LAMBDA= 0.99999E 01 
0.21729E CO 0.57421E 00 -0:37494E-01 0.91264E 00 

MATRIX 

PHI= 0.2474SE-03 
PARAMETERS 

SORT(PHI)/ND= 0.12101E-02 LAMBDA= 0.99999E 01 
0.21720E 00 0.57416E 00 -0.37600E-01 0.91260E 00 

MATRIX 

PHI= 0.24749E-03 
PARAMETERS 

SQRT(PHI)/ND= O.:12101E-02 LAMBDA= 0.99999E 02 
0.21719E 00 0.57416E 00 -0.37611E-01 0.91260E 00 

MATRIX 

PHI= 0.24748E-03 
PARAMETERS 

SQRT(PHI)/ND= 0.12101E-02 LAMBDA= 0.99999E 01 
0.21719E 00 0.57416E 00 -0.37612E-01 0.91260E 00 

MATRIX 

PHI= 0.24738E-03 SQRT(PHI)/ND= 0.12098E-02 LAMBDA= 0.99999E 00.  MATRIX 



JARAMETERS 

)AR HIAMETERS
= 0.24651E-03 

)HI= 0.24226E-03 
PARAMETERS 

MI= 0.24079E-03 
)ARAMETERS 

'HI= 0.24072E-03 
)ARAMETERS 

,HI= 0.24072E-03 
-)ARAMETERS 

1-1I= C.24072E-03 
?ARAMETERS 

0.21713E 00 0.57415E 00 

SQRT(PHI)/ND= 0.12077E-02 
0.21655E CO 0.57412E 00 

SORT(PHI)/ND= 0.11972E-02 
C.21268E 00 0.57380E 00 

SQRT(PHI)/ND= 0.11936E-02 
0.20993E CO 0.57354E 00 

SQRTIPHIUND= 0.11934E-02 
0.20800E CO 0.57332E 00 

SQRT(PHI)/NO= 0.11934E-02 
0.20800E 00 0.57332E 00 

SQRT(PHI)/ND= 0.11934E-02 
0.20800E 00 0.57332E 00 

-0.37621E-01 0.91259E 

LAMBDA= 0.99999E-01 
-0.37718E-01 0.91256E 

LAMBDA= 0.'99999E-02 
-0.38613E-01 0.91232E 

LAMBDA= 0.99999E-02 
-0.39453E-01 0.91216E 

LAMBDA= 0.99999E-02 
-0.40259E-01 0.91204E 

LAMBDA= 0.99999E 03 
-0.40259E-01 0.91204E 

LAMBDA= 0.99999E 03 
-0.40259E01 0.91204E 

00 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

MATRIX 
00 

U:GORITFM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

00 
01 

00 
01 

00 
00 
00 
00 

00
00 

0 
001 
01 

0.41037E-02 
C.43655E-01 
C.43538E-01 
0.18041E-01 
C.18298E-01 
C.14784E-01 
0.15649E-01 
C.14528E-01 
C.34135E-02 
0.13628E-01 
0.15217E-01 
C.33116E-01 
0.35902E-01  

-0.11237E-02 
-0.47553E-02 
0.14611E-02 
0.25580E-02 
0.20167E-03 
C.32150E-02 

-0.53490E-02 
-0.23786E-02 
0.36364E-02 

-0.53886E-02 
-0.78776E-02 
-0.12161E-02 
0.75979E-02  

0.47800E 
0.25050E 
0.25000E 
0.42500E 
0.43300E 
0.48900E 
0.54600E 
0.46900E 
0.10000E 
0.42200E 
0.46700E 
0. 14950E 
0. 12220E  

0.102COE 
0.51800E 
0.51700E 
0.27700E 
0.28000E 
0.56200E 
0.506COE 
0.55600E 
0.54000E 
0.46200E 
0.48500E 
0.511COE 
0.77600E  

00 0.52500E 00 
00 0.49700E 00 
00 0.48500E 00 
01 0.31000E 00 
01 0.27000E 00 
00 0.51000E-01 
00 0.44600E 00 
00 0.47500E 00 
CO 0.46400E 00 
00 0.26150E 01 
00- 0.25550E 01 
00 0.49500E 00 
00 0.10300E 00 

CORRELATICN MATRIX 

1:CCO 
0.792 
0.626 
C.953 

25 STEPS 

1.000 
0.608 
0.919 

1.000 
0.609 1.000 



DEPENDENT 

0.29800E-02 
0.38900E-01 
0.45000E-01 
0.20600E-01 
0.18500E-01 
0.18000E-01 
0.10300E-01 
0.12150E-01 
.0.70500E-02 
0.82400E-02 
0.73400E-02 
0.31900E-01 
0.43500E-01 

INDEPENDENT 
1 

0.47800E 00 
0.25050E 01 
0.25000E 01 
0.42500E 00 
0.43300E 00 
0.48900E 00 
0.54600E 00 
0.46900E 00 
0.10000E 00 
0.42200E 00 
0.46700E 00 
0.14950E 01 
0.12220E 01 

2 3 

0.10200E 00 0.52500E 00 
0.51800E 00 0.49700E 00 
0.51700E 00 0.48500E 00 
0.27700E 01 0.31000E 00 
0.28000E 01 0.27000E 00 
0.56200E 00 0.51000E-01 
0.50600E 00 0.44600E 00 
0.55600E 00 0.47500E 00 
0.54000E 00 0.46400E 00 
0.46200E 00 0.26150E 01 
0.48500E 00 0.25550E 01 
0.51100E 00 0.49500E 00 
0.77600E 00 0.10300E 00 

11, 

4 

vtATRIX 1 IS A+ SL*D 
l'ATRIX 2 IS A + SL*I 
'ATRIX 3 IS A + SL*0-1 

?HI= 0.10799E-03 SQRT(PHI)/ND= 0.79937E-03 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.26000E 00 0.57000E 00 0.13000E 00 0.87000E 00 

?HI= 0.10419E-03 SQRT(PHI)/ND= 0.78521E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.26000E 00 0.56999E 00 0.16445E 00 0.86662E 00 

?HI= 0.10347E-03 SQRT(PHI)/ND= 0.78249E-03 LAMBDA= 0.99999E 00 MATRIX 
-ARAMETERS 0.26042E 00 0.58210E 00 0.14569E 00 0.87535E 00 

ALGORITHM TERMINATED 

?HI= 0.10347E-03 SQRT(PH1)/ND= 0.78249E-03 LAMBDA= 0.10000E 04 MATRIX 
?ARAMETERS 0.26042E 00 0.58210E 00 0.14569E 00 0.87535E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.40730E-02 -0.10930E-02 0.47800E 00 0.10200E 00 0.52500E 00 
0.41936E-01 -0.30369E-02 0.25050E 01 0.51800E 00 0.49700E 00 
0.41922E-01 0.30773E-02 0.25000E 01 0.51700E 00 0.48500E 00 
0.20385E-01 0.21458E-03 0.42500E 00 0.27700E 01 0.31000E 00 
0.20787E-01 -0.22875E-02 0.43300E 00 0.28000E 01 0.27000E 00 
0.17063E-01 0.93652E-03 0.48900E 00 0.56200E 00 0.51000E-01 
0.16256E-01 -0.59568E-02 0.54600E 00 0.50600E 00 0.44600E 00 
0.15076E-01 -0.29262E-02 0.46900E 00 0.55600E 00 0.47500E 00 
0.36146E-02 0.34353E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.83537E-02 -0.11373E-03 0.42200E 00 0.46200E 00 0.26150E 01 
0.95267E-02 -0.21867E-02 0.46700E 00 0.48500E 00 0.25550E 01 
0.32767E-01 -0.86753E-03 0.14950E 01 0.51100E 00 0.49500E 00 
0.39495E-01 0.40046E-02 0.12220E 01 0.77600E 00 0.10300E 00 

CORRELATION MATRIX 

1.000 
0.736 1.000 
0.681 0.759 1.000 
0.937 0.903 0.736 1.000 

,'3 STEPS 



MATRIX 
MATRIX 

1 
2 

IS 
LS 

A 
A 

MATRIX 3 IS A 

SL*0 
SL*I 
sL*0-1 

+ 
+ 
4 

DEPENDENT 

0.2980CE-02 
0.38900E-01 
0.45C00E-01 
0.2C6OCE-01 
0.185C0E-01 
0.18CCCE-01 
0.10300E-01 
0.12150E-01 
0.70500E-02 
0.82400E-02 
C.73400E-02 
0.31900E-01 
0.43500E-01  

INDEPENDENT 
1 2 3 

0.47800E 00 0.10200E 00 0.52500E 00 
0.25050E 01 0.518COE OQ 0.49700E 00 
0.25000E 01 0.517C0E 00 0.48500E 00 
0.42500E 00 0.27700E 01 0.31000E 00 
0.43300E 00 0.28000E 01 0.27000E 00 
0.48900E 00 0.562COE 00 0.51000E-01 
0.54600E 00 0.50600E 00 0.44600E 00 
0.46900E 00 0.55600E 00 0.47500E 00 
0.10000E 00 0.54000E 00 0.46400E 00 
0.42200E 00 0.46200E 00 0.26150E 01 
0.46700E 00 0.48500E 00 0.25550E 01 
0.14950E 01- 0.51100E 00 0.49500E 00 
0.12220E 01 0.77600E 00 0.10300E 00 

PHI= 0.13904E-03 
PARAMETERS 

PHI= 0.11637E-03 
PARAMETERS 

PHI= 0.10466E-03 
PARAMETERS 

PHI= 0.10459E-03 
PARAMETERS 

PHI= 0.10272E-03 
PARAMETERS 

PHI= 0.94225E-04 
PARAMETERS 

PHI= 0.93282E-04 
PARAMETERS 

PHI= 0.92292E-04 
PARAMETERS 

PHI= 0.92100E-04 
PARAMETERS 

PHI= 0.92099E-04 
PARAMETERS 

PHI= 0.92099E-04 
PARAMETERS 

PHI= 0.92076E-04 
PARAMETERS 

PHI= 0.92027E-04 
PARAMETERS 

PHI= 0.92012E-04 
PARAMETERS 

PHI= 0.91998E-04 
PARAMETERS 

PHI= 0.91985E-04 
PARAMETERS 

PHI= 0.91984E-04 
PARAMETERS 

PHI= 0.89578E-04 
PARAMETERS 

PHI= 0.89133E-04 
PARAMETERS 

PHI= 0.88635E-04  

SQRT(PHI)/ND= 0.90705E-03 
0.26000E 00 0.52000E 00 

SQRT(PHI)/ND= 0.82983E-03 
0.26129E 00 0.54310E 00 

SQRT(PHI)/NO= 0.78696E-03 
0.26129E 00 0.54310E 00 

SQRT(PHI)/ND= 0.78672E-03 
0.26089E 00 0.54439E 00 

SQRT(PHI)/ND= 0.77964E-03 
0.26090E 00 0.54439E 00 

SQRT(PHI)/ND= 0.74669E-03 
0.25911E 00 0.55967E 00 

SQRT(PHI) /ND= 0.74294E-03 
0.25637E 00 0.56903E 00 

SQRT(PHI)/ND= 0.73899E-03 
0.25393E 00 0.56835E 00 

SQRT(PHI) /ND= 0.73822E-03. 
0.25268E 00 0.56800E 00 

SQRT(PHI)/ND= 0.73821E-03 
0.25266E 00 0.56808E 00 

SQRT(PHI)/ND= 0.73821E-03 
0.25264E 00 0.56816E 00 

SQRT(PHI)/ND= 0.73812E-03 
0.25196E 00 0.56797E 00 

SQRT(PHI)/ND= 0.73793E-03 
0.25186E 00 0.56889E 00 

SQRT(PHI)/ND= 0.73787E-03 
0.25123E 00 0.56872E 00 

SQRT(PHI)/ND= 0.73781E-03 
0.25114E 00 0.56959E 00 

SQRT(PHI)/ND= 0.73776E-03 
0.25055E 00 0.56942E 00 

SQRT(PHI)/ND= 0.73775E-03 
0.25055E 00 0.56951E 00 

SQRT(PHI)/ND= 0.72804E-03 
0.25055E 00 0.56938E 00 

SQRT(PHI)/ND= 0.72623E-03 
0.25059E 00 0.57066E 00 

SQRT(PHI)/ND= 0.72420E-03  

LAMBDA= 0.10000E-01 
0.13000E 00 0.87000E 

LAMBDA= 0.10000E 01 
0.11293E 00 0.88625E 

LAMBDA= 0.99999E-02 
0.16093E 00 0.90440E 

LAMBDA= 0.99999E 01 
0.15824E 00 0.90481E 

LAMBDA= 0.99999E-02 
0.21776E 00 0.90647E 

LAMBDA= 0.99999E 00 
0.21346E 00 0.91365E 

LAMBDA= 0.99999E 00 
0.20155E 00 0.91645E 

LAMBDA= 0.99999E-01 
0.20123E 00 0.91558E 

LAMBDA= 0.99999E-01 
0.20107E 00 0.91514E 

LAMBDA= 0.99999E 02 
0.20088E 00 0.91518E 

LAMBDA= 0.99999E 02 
0.20069E 00 0.91521E 

LAMBDA= 0.99999E-01 
0.20060E 00 0.91497E 

LAMBDA= 0.99999E 01 
0.19887E 00 0.91545E 

LAMBDA= 0.99999E-01 
0.19879E 00 0.91523E 

LAMBDA= 0.99999E 01 
0.19698E 00 0.91571E 

LAMBDA= 0.99999E-01 
0.19690E 00 0.91550E 

LAMBDA= 0.99999E 02 
0.19671E 00 0.91555E 

LAMBDA= 0.99999E 02 
0.22938E 00 0.92303E 

LAMBDA= 0.99999E 01 
0.22902E 00 0.92385E 

LAMBDA= 0.99999E 00  

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 
00 

MATRI 



PARAMETERS 0.24951E 00 0.57809E 00 0.21945E 00 0.92738E 00 

PHI= 0.88207E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.72245E-03 
0.24788E CO 0.57765E 00 

LAMBDA= 
0.21925E 00 

0.99999E-01 
0 .92682E 00  

MATRI 

PHI= 0.88135E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.'72215E-03 
0.24709E 00 0.57744E 00 

LAMBDA= 
0.21915E 00 

0.99999E-01 
0.92655E 00 

MATRI 

PHI= 0.88132E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.72214E-03 
0.24670E 00 0.57734E 00 

LAMBDA= 
0.21910E 00 

0.99999E-01 
0.92641E 00 

MATRI 

PHI= 0.88132E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.72214E-03 
0.24670E 00 0.57734E 00 

LAMBDA= 
0.21908E 00 

0.99999E 03 
0.92642E 00 

MATRI 

PHI= 0.86687E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71619E-03 
0.24671E 00 0.57724E 00 

LAMBCA= 
0.24337E 00 

0.99999E 02 
0.93195E 00 

MATRI 

PHI= 0.86438E-04 
PARAMETERS 

'SQRT(PHI)/ND= 0.71517E-03 
0.24675E 00 0.57821E 00 

LAMBDA= 
0.24295E 00 

0.99999E 01 
0.93259E 00 

MATRI 

PHI= 0.86283E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71451E-03 
0.24674E 00 0.57903E 00 

LAMBDA= 
0.24229E 00 

0.99999E 01 
0.93310E 00 

MATRI 

PHI= 0.86197E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71417E-03 
0.24670E 00 0.57974E 00 

LAMBDA= 
0.24142E 00 

0.99999E 01 
0.93350E 00 

MATRI 

PHI= 0.86161E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71402E-03 
0.24661E 00 0.58035E 00 

LAMBDA= 
0.24036E 00 

0.99999E 01 
0.93381E 00 

MATRI 

PHI= 0.86161E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71402E-03 
0.24660E 00 0.58040E 00 .  

LAMBDA= 
0.24023E 00 

0.99999E 02 
0.93383E 00 

MATRI 

PHI= 0.86160E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71402E-03 
0.24660E 00 0.58041E 00 

LAMBDA= 
0.24023E 00 

0.99999E 01 
0.93383E 00 

MATRI 

PHI= 0.86151E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71398E-03 
0.24654E 00 0.58045E 00 

LAMBDA= 
0.24020E 00 

0.99999E 00 
0.93385E 00 

MATRI 

PHI= 0.86068E-04 
PARAMETERS 

SQRT(PHI)/ND= 0071363E-03 
0.24611E 00 0.58092E 00 

LAMBDA= 
0.23996E 00 

0.99999E-01 
0.93409E 00 

MATRI 

PHI= 0.85663E-04 
PARAMETERS 

SQRT(PHI)/NO= 0.71195E-03 
0.24380E 00 0.58465E 00 

LAMBDA= 
0.23745E 00 

0.99999E-02 
0.93654E 00 

MATRI 

PHI= 0.85601E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71170E-03 
0.24193E 00 0.58704E 00 

LAMBDA= 
0.23446E 00 

0.99999E-02 
0.93849E 00 

MATRI 

PHI= 0.85587E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71164E-03 
0.24152E 00 0.58713E 00 

LAMBDA= 
0.23408E 00 

0.99999E-01 
0.93857E 00 

MATRI 

PHI= 0.85572E-04 
PARAMETERS 

SORT(PHI)/ND= 0.71157F-03 
0.24133E 00 0.58714E 00 

LAMBCA= 
0.23407E 00 

0.99999E-02 
0.93857E 00 

MATR: 

PHI= 0.85539E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71144E-03 
0.24073E 00 0.58729E 00 

LAMBDA= 
0.23399E 00 

0.99999E-03 
0.93874E 00 

MATR: 

PHI= 0.85481E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71120E-03 
0.23961E 00 0.58844E 00 

LAMBDA= 
0.23327E 00 

0.99999E-04 
0.94044E 00 

MATR: 

PHI= 0.85475E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71117E-03 
0.23873E 00 0.58913E 00 

LAMBDA= 
0.23249E 00 

0.99999E-04 
0.94190E 00 

MATR: 

PHI= 0.85474E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71117E-03 
0.23851E 00 0.58918E 00 

LAMBDA= 
0.23241E 00 

0.99999E-03 
0.94203E 00 

MATR: 

PHI= 0.85474E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71117E-03 
0.23849E CO 0.58918E 00 

LAMBDA= 
0.23240E 00 

0.99999E-02 
0.94204E 00 

MATR 

PHI= C.85474E-04 
PARAMETERS 

SQRT(PHI)/NO= 0.71117E-03 
0.23848E 00 0.58918E 00 

LAMBDA= 
0.23240E 00 

0.99999E 00 
0.94204E 00 

MATR 

PHI= 0.85474E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.71117E-03 
0.23848E 00 0.58918E 00 

LAMBDA= 
0.23240E 00 

0.99999E 00 
0.94204E 00 

MATR 

ALGCRITFM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 



C1.38418E-02 -0.86183E-03 0.47800E 00 0.10200E 00 0.52500E 00 
-0.- 42173E-01 -0.32732E-02 0.25050E 01 0.51800E 00 0.49700E 00 
0.:42198E-01 0.28012E-02 0.25000E 01 0.51700E 00 0.48500E 00 
0.19799E-01 0.80037E-03 0.42500E 00 0.27700E 01 0.31000E 00 
0.20242E-01 -0.17420E-02 0.43300E 00 0.28000E 01 0.27000E 00 
0.17C75E-01 0.92452E-03 0.48900E 00 0.56200E 00 0.51000E-01 
C.15581E-01 -0.52819E-02 0.54600E 00 0.50600E 00 0.44600E 00 
0.14370E-01 -0.22204E-02 0.46900E 00 0.55600E 00 0.47500E 00 
0.34C05E-02 0.36494E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.65789E-02 0.16610E-02 0.42200E 00 0.46200E 00 0.26150E 01 

. 0.75638E-02 -0.22380E-03 0.46700E 00 0.48500E 00 0.25550E 01 
0.3218LE-01 -0.28149E-03 0.14950E 01 0.51100E 00 0.49500E 00 
0.39949E-01 0.35502E-02 0.12220E 01 0.77600E 00 0.10300E 00 

CORRELATION MATRIX 

1.000 
0.766 1.000 
0.730 0.826 1.000 
0.952 0.906 0.799 1.000 

43 STEPS 



0.27350E 01 
0.56000E 00 
0.53300E 00 
0.55300E 00 
0.55600E 00 
0.54800E 00 
0.55000E 00 
0.45200E 00 
0.52400E 00 
0.98000E-01 
0.48000E 00 
0.29900E 00 
0.99600E 00 
0.15230E 01 
0.14800E 01 

0.27000E 00 
0.62000E-01 
0.46600E 00 
0.47100E 00 
0.4/800E 00 
0.45100E 00 
0.61000E 00 
0.51000E 00 
0.57200E 00 
0.51300E 00 
0.25500E 01 
0.16450E 01 
0.90700E 00 
0.13600E 00 
0.14400E 00 

00 
00.  
00 

00
00 

0 0 
01 
01 
01 
00 
00 
00 
00 
00 
00 

DEPENDENT INDEPENDENT 
1 2 3 

SL*D 
SL*I 
SL*0-1 

0.2C100E-01 
0.11400E-01 
0.134C0E-01 
0.946C0E-02 
0.871C0E-02 
0.25CCOE-02 
0.'33800E-01 
0.28600E-01 
0.29700E-01 
0.44CC0E-02 
0.11060E-01 
0.53300E-02 
0.1885CE-01 
0.14140E-01 
0.15900E-01 

'MATRIX 1 IS A + 
MATRIX 2 IS A + 
MATRIX 3 IS A +  

0. 50000E 
0.48200E 
0.50100E 
0.47500E 
0.47600E 
0.10100E 
0.23350E 
0.25400E 
0.24050E 
0.48900E 
0.48000E 
0.55500E 
0.59900E 
0.43800E 
0.47800E 

10‘.e-c-ka.Kk5041) 
t - c-- 

1.iotv rigs _ 0,1 pkx„,4,-teis P-9jri 

PHI= 0.95127E-04 
PARAMETERS 

SQRT(PHI)/NO= 0.65022E-03 
0.20000E 00 0.48000E 00 

LAMBDA= 
0.30000E-01 

0.10000E-01 
0.89000E 00 

MATRI) 

PHI= 0.65964E-04 SQRT(PHI)/ND= 0.54145E-03 LAMBDA= 0.99999E-02 MATRI; 
PARAMETERS 0.18891E 00 0.41364E 00. 0.78758E-01 0.87458E 00 

PHI= 0.63085E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.52950E-03 
0.19022E 00 0.41692E 00 

LAMBDA= 
0.87845E-01 

0.99999E 01 
0.87893E 00 

MATRI; 

PHI= 0.61475E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.52270E-03 
0.19136E 00 0.41984E 00 

LAMBCA= 
0.96555E-01 

0.99999E 01 
0.88269E 00 

MATRI; 

PHI= 0.60764E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.51967E-03 
0.19234E 00 0.42247E 00 

LAMBDA= 
0.10498E 00 

0.99999E 01 
0.88598E 00 

MATRI; 

PHI= 0.6C701E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.51940E-03 
0.19319E 00 0.42488E 00 

LAMBCA= 
0.11319E 00 

0.99999E 01 
0.88887E 00 

MATRI: 

PHI= 0.59963E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.51624E-03 
0.19372E CO 0.42517E 00 

LAMBDA= 
0.11341E 00 

0.99999E 00 
0.88906E 00 

MATRI; 

PHI= 0.56575E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.50144E-03 
0.19679E 00 0.42723E 00 

LAMBDA= 
0.11518E 00 

0.99999E-01 
0.89025E 00 

MATRI: 

PHI= 0.55310E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49580E-03 
0.19864E 00 0.42884E 00 

LAMBDA= 
0.11676E 00 

0.99999E-01 
0.89107E 00 

MATRI.  

PHI= 0.54889E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49391E-03 
0.19974E 00 0.43016E 00 

LAMBDA= 
0.11823E 00 

0.99999E-01 
0.89164E 00 

MATRI 

PHI= 0.54811E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49356E-03 
0.20038E 00 0.43130E 00 

LAMBDA= 
0.11962E 00 

0.99999E-01 
0.89205E 00 

MATRI. 

PHI= 0.54805E-04 
PARAMETERS 

SORT(PHI)/ND= 0.49353E-03 
0.20046E 00 0.43142E 00 

LAMBDA= 
0.11976E 00 

0.99999E 00 
0.89210E 00 

MATRI 

PHI= 0.54802E-04 
PARAMETERS 

SQRTtPHI)/ND= 0.49352E-03 
0.20053E 00 0.43154E 00 

LAMBDA= 
0.11991E 00 

0.99999E 00 
0.89214E 00 

MATRI 

PHI= 0.54801E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49351E-03 
0.20060E 00 0.43166E 00 

LAMBDA= 
0.12005E 00 

0.99999E 00 
0.89218E 00 

MATRI 

PHI= 0.54801E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49351E-03 
0.20061E 00 0.43167E 00 

LAMBDA= 
0.12006E 00 

0.99999E 01 
0.89219E 00 

MATRI 

PHI= 0.54800E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49351E-03 
0.20061E 00 0.43168E 00 

LAMBCA= 
0.12008E 00 

0.99999E 01 
0.89219E 00 

MATRI 

PHI= 0.54800E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.49351E-03 
0.20062E 00 0.43169E 00 

LAMBDA= 
0.12009E 00 

0.99999E 01 
0.89220E 00 

MATRI 

PHI= 0.54800E-04 SQRT(PHI)/NO= 0.49351E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.20062E 00 0.43169E 00 0.12009E 00 0.89220E 00 

PHI= 0.53471E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.48749E-03 
0.20063E 00 0.44522E 00 

LAMBDA= 
0.12009E 00 

0.99999E-02 
0.89227E 00 

MATRI 



PHI= 0.53010E-04 SORT(PHI)/ND= 0:48539E-03 LAMBDA= 0.99999E-03 MATR 
PARAMETERS 0.19822E 00 0.44543E 00 0.12035E 00 0.89219E 00 

PHI= 0.53001E-04 SORT(PHI)/ND= 0.48534E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19804E 00 0.44545E 00 0.12037E 00 0.89219E 00 

PHI= 0.52997E-04 SQRT(PHI)/ND= 0.48532E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19790E 00 0.44548E 00 0.12040E 00 0.89218E 00 

PHI= 0.52995E-04 SORT(PHI)/ND= 0.48532E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19779E 00 0.44551E 00 0.12043E 00 0.89218E 00 

PHI= 0.52995E-04 SQRTIPHIUND= 0.48532E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.19778E 00 0.44551E 00 0.12043E 00 0.89218E 00 

PHI= 0.52995E-04 SQRT(PHI)/ND= 0.48532E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.19777E 00 0.44552E 00 0.12043E 00 0.89218E 00 

PHI= 0.52995E-04 SQRT(PHI)/ND= 0.48532E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.19776E 00 0.44552E 00 0.12043E 00 0.89218E 00 

PHI= 0.52897E-04 SORT(PHI)/ND= 0.48487E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19776E 00 0.44905E 00 0.12043E 00 0.89215E 00 

PHI= 0.52828E-04 SQRT(PHI)/ND= 0.48455E-03 LAMBDA= 0.99999E-03 MATR 
PARAMETERS 0.19659E 00 0.44919E 00 0.12069E 00 0.89209E 00 

PHI= 0.52828E-04 SORTIPHI)/ND= 0.48455E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.19659E 00 0.44919E 00 0.12069E 00 0.89209E 00 

PHI= 0.52828E-04 SQRT(PHI)/ND= 0.48455E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.19658E 00 0.44919E 00 0.12069E 00 0.89209E 00 

ALGORLTHM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19351E-01 0.74827E-03 0.50000E 00 0.27350E 01 0.27000E 00 
C.11602E-01 -0.20224E-03 0.48200E 00 0.56000E 00 0.62000E-01 
0.10823E-01 0.25769E-02 0.50100E 00 0.53300E 00 0.46600E 00 
0.10578E-01 -0.11184E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.10621E-01 -0. 19118E-02 0.47600E 00 0.55600E 00 0.47800E 00 
C.25C07E-02 -0.74133E-06 0.10100E 00 0.54800E 00 0.45100E 00 
0.31941E-01 0.18583E-02 0.23350E 01 0.55000E CO 0.61000E 00 
0.29068E-01 -0.46833E-03 0.25400E 01 0.45200E 00 0.51000E 00 
C.31432E-01 -0.17323E-02 0.24050E 01 0.52400E 00 0.57200E 00 
0.26126E-02 0.17873E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.69354E-02 0.41245E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.62873E-02 -0.95739E-03 0.55500E 00 0.29900E 00 0.16450E 01 
0.16759E-01 0.20905E-02 0.59900E 00 0.99600E 00 0.90700E 00 
0.16462E-01 -0.23228E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17665E-01 -0.17658E-02 0.47800E 00 0.14800E 01 0.14400E 00 

CORRELATION MATRIX 

1.000 
0.776 1.000 
0.771 0.869 1.000 
0.949 0.920 0.839 1.000 

29 STEPS 



DEPENDENT 

0.20100E-01 
C.11400E-01 
0.134CCE-01 
0.94600E-02 
0.87100E-02 
0.25000E-02 
0.33800E-01 
0.28600E-01 
0.297CCE-01 
0.44000E-02 
0.11060E-01 
0.53300E-02 
0.18850E-01 
0.14140E-01 
0:15900E-01 

INDEPENDENT 
1 

0.50000E 00 
0.48200E 00 
0.50100E 00 
0.47500E 00 
0.47600E 00 
0.10100E 00 
0.23350E 01 
0.25400E 01 
0.24050E 01 
0.48900E 00 
0.48000E 00 
0.55500E 00 
0.59900E 00 
0.43800E 00 
0.47800E 00 

2 

0.27350E 01 
0.56000E 00 
0.53300E 00 
0.55300E 00 
0.55600E 00 
0.54800E 00 
0.55000E 00 
0.45200E 00 
0.52400E 00 
0.98000E-01 
0.48000E 00 
0.29900E 00 
0.99600E 00 
0.15230E 01 
0.14800E 01 

3 

0.27000E 00 
0.62000E-01 
0.66600E 00 
0.47100E 00 
0.4/800E 00 
0.45100E 00 
0.61000E 00 
0.51000E 00 
0.57200E 00 
0.51300E 00 
0.25500E 01 
0.16450E 01 
0.90700E 00 
0.13600E 00 
0.14400E 00 

1 7. 

4 

:MATRIX 1 IS A + SL*0 
MATRIX 2 LS A + SL*I 
?MATRIX 3 IS A + SL*0-1 

PHI= 0.54918E-04 SQRT(PHI)/ND= 0.49404E-03 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.19000E 00 0.45000E 00 0.12000E 00 0.89000E 00 

PHI= 0.53139E-04 SQRT(PHI)/ND= 0.48597E-03 LAMBDA= 0.99999E-01 MATRIX 
•PARAMETERS 0.19315E 00 0.45085E 00 0.12042E 00 0.89081E 00 

PHI= 0.52808E-04 SQRT(PHI)/ND= 0.48446E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19454E 00 0.45123E 00 0.12061E 00 0.89117E 00 

PHI= 0.52749E-04 SQRT(PHI)/ND= 0.48419E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19517E 00 0.45140E 00 0.12070E 00 0.89134E 00 

-PHI= 0.52740E-04 SQRT(PHI)/ND= 0.48415E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19545E 00 0.45148E 00 0.12073E 00 0.89141E 00 

PHI= 0.52740E-04 SORT(PHI)/ND= 0.48415E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19558E 00 0.45151E 00 0.12075E 00 0.89144E 00 

ALGCRIT1-M TERMINATED 

?HI= 0.52740E-04 SORT(PHI)/ND= 0.48415E-03 LAMBDA= 0.10000E 04 MATRIX 
PARAMETERS 0.19558E 00 0.45151E 00 0.12075E 00 0.89144E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19242E-01 0.85733E-03 0.50000E 00 0.27350E 01 0.27000E 00 
0.11580E-01 -0.18020E-03 0.48200E 00 0.56000E 00 0.62000E-01 
0.10803E-01 0.25962E-02 0.50100E 00 0.53300E 00 0.46600E 00 
C.10558E-01 -0.10984E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.10601E-01 -0.18917E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.24944E-02 0.55190E-05 0.10100E 00 0.54800E 00 0.45100E 00 
0.31556E-01 0.18435E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.29096E-01 -0.49659E-03 0.25400E 01 0.45200E 00 0.51000E 00 
0.31451E-01 -0.17516E-02 0.24050E 01 0.52400E 00 0.57200E 00 
0.26118E-02 0.17881E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.69238E-02 0.41361E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.62209E-02 -0.95091E-03 0.55500E 00 0.29900E 00 0.16450E 01 
0.16712E-01 0.21374E-02 0.59900E 00 0.99600E 00 '0.90700E 00 
0.16394E-01 -0.22545E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17594E-01 -0.16948E-02 0.47800E 00 0.14800E 01 0.14400E 00 

CORRELATION MATRIX .  

1.CCO 
0.777 1.000 
0.772 0.869 1.000 
0.950 0.919 0.840 1.000 

6 STEPS 



DEPENDENT INDEPENDENT 
1 2 3 

C.201C0E-C1 0.50000E 00 0.27350E 01 0.27000E 00 
0.114CCE-01 0.48200E OW 0.56000E 00 0.62000E-01 
0.134C0E-01 0.50100E 00 0.53300E 00 0.46600E 00 
C.946C0E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.87100E-02 0.47600E 00 0.556C0E 00 0.47800E 00 
0.25C00E-02 0.10100E 00 0.54800E 00 0.45100E 00 
C.33800E-01 0.23350E 01 0.55000E 00 0.61000E 00 
0.28600E-01 0.25400E 01 0.452COE 00 0.51000E 00 
0.297C0E-01 0.24050E 01 0.52400E 00 0.57200E 00 
C.44CCOE-02 0.48900E 00 0.98000E-01 0.51300E 00 
C.11060E-01 0.48000E 00 0.48000E 00 0.25500E 01 
0.533C0E-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.18850E-01 0.59900E 00 0.99600E 00 0.90700E 00 
0.14140E-01 0.43800E 00 0.15230E 01 0.13600E 00 
0.15900E-01 0.47800E 00 0.14800E 01 0.14400E 00 

MATRIX 1 IS A + SL*0 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*0-1 

PHI= 0.11983E-02 SQRT(PHI)/ND= 0.23078E-02 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.23000E 00 0.55000E 00 0.40000E-01 0.10300E 01 

PHI= 0.49324E-04 SORT(PHI)/ND= 0.46820E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.19307E 00 0.43260E 00. 0.84087E-01 0.87734E 00 

PHI= 0.46962E-04 SORT(PHI)/ND= 0.45686E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19657E 00 0.43360E 00 0.84582E-01 0.87827E 00 

PHI= 0.46447E-04 SORT(PHI)/ND= 0.45435E-03 LAMBDA= 0.99999E-01 MATRIX 
.PARAMETERS 0.19819E 00 0.43407E 00 0.84814E-01 0.87870E 00 

PHI= 0.46331E-04 SORT(PHI)/ND= 0.45378E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19895E 00 0.43429E 00 0.84924E-01 0.87891E 00 

PHI= 0.46304E-04 SQRT(PHI)/ND= 0.45364E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19932E 00 0.43440E 00 0.84977E-01 0.87900E 00 

PHI= 0.46297E-04 SORT(PHI)/ND= 0.45361E-03 LAMBCA= 0.99999E-01 MATRIX 
PARAMETERS 0.19949E 00 0.43445E 00 0.85002E-01 0.87905E 00 

PHI= 0.46295E-04 SQRT(PHI)/ND= 0.45360E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19957E 00 Q.43447E 00 0.85013E-01 0.87907E 00 

PHI= 0.46295E-04 SQRTIPHIUND= 0.45360E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19961E 00 0.43448E 00 0.85019E-01 0.87908E 00 

PHI= 0.46295E-04 SQRT(PHI)/ND= 0.45360E-03 LAMBCA= 0.99999E-01 MATRIX 
PARAMETERS 0.19963E 00 0.43449E 00 0.85022E-01 0.87908E 00 

PHI= 0.46295E-04 SQRTIPHIUND= 0.45360E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19964E 00 0.43449E 00 0.85023E-01 0.87909E 00 

ALGORITHM TERMINATED 

PHI= 0.46295E-04 SORT(PHI)/ND= 0.45360E-03 LAMBCA= 0.10000E 04 miumx 
PARAMETERS 0.19964E 00 0.43449E 00 0.85023E-01 0.87909E 00 

SINGULAR MATRIX 

CEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19523E-01 0.57620E-03 0.50000E 00 0.27350E 01 0.27000E 00 
0.11381E-01 0.18712E-04 0.48200E 00 0.56000E 00 0.62000E-01 
0.10829E-01 0.25700E-02 0.50100E 00 0.53300E 00 0.46600E 00 
0;10592E-01 -0.11325E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.10C39F-01 -0.19299E-02 0.47600E 00 0.55600E 00 0.47800E 00 

- C.25105E-02 -C.10529E-04 0.10100E 00 0.54800E 00 0.45100E 00 
0.31723E-01 0.20763E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.2E69CE-01 -0.90647E-04 0.25400E 01 0.45200E 00 0.51000E 00 
C.31149E-01 -0.14496E-02 0.24050E 01 0.52400E 00 0.57200E 00 
C.26076E-02 0.17923E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.75926E-02 0.34673E-02 0.48000E 00 0.48000E 00 0.25500E 01 



0.66393E-02 -0.13093E-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.17134E-01 0.17151E-02 0.59900E 00 0.99600E 00 0.90700E 00 
0.16408E-01 -0.22683E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17600E-01 -0.17009E-02 0.47800E 00 0.14800E 01 0.14400E 00 

.ORRELATICN MATRIX 

1.000 
0.772 1.000 
0.756 0.849 1.000 
0.946 0.922 0.820 1.000 

11 STEPS 



DEPENDENT INDEPENDENT 
1 2 3 

c o. 

0.201COE-01 0.50000E 00 0.27350E 01 0.27000E 00 
0.r14CCE-01 0.48200E 00 0.56000E 00 0.62000E-01 
0.134C0E-01 0.50100E 00 0.53300E 00 0.46600E 00 
C.946C0E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.871C0E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.25CC0E-02 0.10100E 00 0.54800E 00 0.45100E 00 
C.338C0E-01 0.23350E 01 0.55000E 00 0.61000E 00 
0.28600E-01 0.25400E 01 0.45200E 00 0.51000E 00 
0.297C0E-01 0.24050E 01 0.52400E 00 0.57200E 00 
0.44CCOE-02 0.48900E 00 0.98000E-01 0.51300E 00 
C.11060E-01 0.48000E 00 0.48000E 00 0.25500E 01 
0.533CCE-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.18850E-01 0.59900E 00 0.99600E 00 0.90700E 00 
C.14140E-01 0.43800E CO 0.15230E 01 0.13600E 00 
0.15900E-01 0.47800E 00 0.14800E 01 0.14400E 00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*0-1 

PHI= 0.27553E-03 SQRT(PHI)/ND= 0.11066E-02 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.17000E 00 0.41000E 00 0.20000E-01 0.75000E 00 

PHI= 0.65924E-04 SQRT(PHI)/ND= 0.54129E-03 LAMBCA= 0.99999E-02 MATRIX 
PARAMETERS 0.19485E .00 0.41185E 00' 0.81014E-01 0.86287E 00 

PHI= 0.63463E-04 SART(PHI)/ND= 0.53109E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.19609E CO 0.41517E 00 0.90151E-01 0.86702E 00 

PHI= 0.62163E-04 SQRT(PHI)/ND= 0.52562E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.19715E CO 0.41816E 00 0.98953E-01 0.87061E 00 

PHI= 0.61692E-04 SQRT(PHI)/ND= 0.52362E-03 LAMBDA= 0.99999E 01 MATRIX 
PARAMETERS 0.19806E 00 0.42089E 00 0.10750E 00 0.87376E 00 

PHI= 0.61632E-04 SQRT(PHI)/ND= 0.52337E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19817E 00 0.42122E 00 0.10851E 00 0.87415E 00 

PHI= 0.61583E-04 SQRT(PHI)/ND= 0.52316E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19829E 00 0.42154E 00 0.10951E 00 0.87453E 00 

PHI= 0.61543E-04 SQRT(PHI)/ND= 0:52299E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19840E 00 0.42187E 00 0.11051E 00 0.87491E 00 

PHI= 0.61511E-04 SQRT(PHI)/ND= 0.52286E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19850E 00 0.42219E 00 0.11150E 00 0.87.528E 00 

PHI= 0.61488E-04 SQRT(PHI)/ND= 0.52276E-03 LAMBCA= 0.99999E 02 MATRIX 
PARAMETERS 0.19861E 00 0.42250E 00 0.11249E 00 0.87564E 00 

PHI= 0.61473E-04 SQRT(PHI)/ND= 0.52270E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19871E 00 0.42282E 00 0.11348E 00 0.87600E 00 

PHI= 0.61466E-04 SQRT(PHI)/ND= 0.52267E-03 LAMBDA= 0.99999E 02 MATRIX 
PARAMETERS 0.19882E 00 0.42313E 00 0.11446E 00 0.87635E 00 

PHI= 0.61398E-04 SQRT(PHI)/ND= 0.52238E-03 LAMBCA= 0.99999E 01 MATRIX 
PARAMETERS 0.19887E 00 0.42316E 00 0.11448E 00 0.87637E 00 

PHI= 0.60774E-04 SQRT(PHI)/ND= 0.51972E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.19933E 00 0.42346E 00 0.11470E 00 0.87656E 00 

PHI= 0.57814E-04 SQRT(PHI)/ND= 0.50690E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.20203E CO 0.42571E 00 0.11651E 00 0.87780E 00 

PHI= 0.56630E-04 SQRT(PHI)/ND= 0.50168E-03 LAMBCA= 0.99999E-01 MATRIX 
PARAMETERS 0.20365E 00 0.42753E 00 0.11815E 00 0.87867E 00 

PHI= 0.56184E-04 SORT(PHI)/NO= 0.49971E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.20459E 00 0.42907E 00 0.11967E 00 0.87931E 00 

PHI= 0.56053E-04 SQRT(PHI)/ND= 0.49912E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.20510E 00 0.43041E 00 0.12112E 00 0.87979E 00 

PHI= 0.55983E-04 SORT(PHI)/ND= 0.49881E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.20537E 00 0.43056E.00 0.12115E 00 0.87982E 00 



PHI= 0.55707E-04 
PARAMETERS 

PHI= 0.54933E-04 
PARAMETERS 

PHI= 0.54780E-04 

SORT(PHI)/ND= 0.49758E-03 
0.20584E 00 0.43177E 00 

SORT(PHI)/ND= 0.49411E-03 
0.20276E 00 0.43946E 00. 

SORT(PHI)/ND= 0.49342E-03 

LAMBDA= 
0.12148E 00 

LAMBDA= 
0.12433E 00 

LAMBDA= 

0.99999E-03 
0.880026 

0.99999E-04 
0 .68090E 

0.99999E-04 

00  

00 
MATRI 

MATRI 

MATRI 
PARAMETERS 0.20120E 00 0.444976 00 0.12704E 00 0.88142E 00  

PHI= 0.54737E-04 SORT(PHI)/ND= 0.49323E-03 LAMBDA= 0.99999E-03 MATRI 
PARAMETERS 0.201626 00 0.44558E 00 0.12732E 00 0 .88150E 00  

PHI= 0.54732E-04 SORT(PHI)/ND= 0.49320E-03 LAMBDA= 0.99999E-03 MATRI 
PARAMETERS 0.20162E 00 0.446146 00 0.12760E 00 0.88156E 00  

PHI= 0.54731E-04 SORT(PHI)/ND= 0.49320E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.20163E 00 0.44620E 00 0.12763E 00 0 .881576 00  

PHI= 0.54731E-04 SORT(PHI)/ND= 0.49320E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.20164E 00 0.44626E 00 0.12765E 00 0.88157E 00  

PHI= 0.54731E-04 SORT(PHI)/ND= 0.49320E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.20164E 00 0.446326 00 0.12768E 00 0.88158E 00  

PHI= 0.54731E-04 SQRT(PHI)/ND= 0.49320E-03 LAMBCA= 0.99999E-01 MATRI 
PARAMETERS 0.201666 00 0.44.6326 00 0.12768E 00 0.88158E 00 

PHI= 0.54731E-04 SORT(PHI)/ND= 0.49320E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.20166E 00 0.44632E 00 0.12768E 00 0.88158E 00 

PHI= 0.54731E-04 SQRT(PHIUND= 0.49320E-03 LAMBCA= 0.99999E 00 MATRI 
PARAMETERS 0.201666 00 0.44632E 00 0.12768E 00 0.881586 00 

ALGORITHM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19548E-01 0.55148E-03 0.50000E 00 0.27350E 01 0.27000E 00 
0. 11664E-01 -0.26426E-03 0.482006 00 0.56000E 00 0.62000E-01 
C.10834E-01 0.25650E-02 0.501006 00 0.53300E 00 0.46600E 00 
0.10592E-01 -0.11324E-02 0.475006 00 0.55300E 00 0.47100E 00 
0.10635E-01 -0.19254E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.25108E-02 -C.10859E-04 0.10100E 00 0.54800E 00 0.45100E 00 
0.31653E-01 0.21463E-02 0.23350E 01 0.550006 00 0.61000E 00 
0.28781E-01 -0.18197E-03 0.25400E 01 0.45200E 00 0.51000E 00 
0.31142E-01 -0.14425E-02 0.24050E 01 0.52400E 00 0.57200E 00 
0.26064E-02 0.17935E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.68252E-02 0.42347E-02 0.48000E 00 0.480006 00 0.25500E 01 
0.62162E-02 -0.88621E-03 0.55500E 00 0.299C0E 00 0.16450E 01 
C.16749E-01 C.21000E-02 0.59900E 00 0.99600E 00 0.90700E 00 
0.16604E-01 -0.24642E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17810E-01 -0.19100E-02 0.47800E 00 0.14800E 01 0.14400E 00 

CORRELATION MATRIX 

1.000 
0.770 1.000 
0.767 0.870 1.000 
0.947 0.919 0.839 1.000 

29 STEPS 



DEPENCENT 

0.20100E-01 
0.11400E-01 
0.13400E-01 
C.946C0E-02 
0.87100E-02 
0.25C00E-02 
0.33800E-01 
0.28600E-01 
0.29700E-01 
0.44CC0E-02 
0.11060E-01 
0.53300E-02 
0:1885CE-01 
0.14140E-01 
0.15900E-01 

INDEPENDENT 
1 

0.50000E 00 
0.48200E 00 
0.50100E 00 
0.47500E 00 
0.47600E 00 
0.10100E 00 
0.23350E 01 
0.25400E 01 
0.24050E 01 
0.48900E 00 
0.48000E 00 
0.55500E 00 
0.59900E 00 
0.43800E 00 
0.47800E 00 

2 

0.27350E 01 
0.56000E 00 
0.53300E 00 
0.55300E 00 
0.55600E 00 
0.54800E 00 
0.55000E 00  
0.45200E 00 
0.52400E 00  
0.98000E-01 
0.48000E 00 
0.29900E 00 
0.99600E 00 
0.15230E 01 
0.14800E 01 

3 

0.27000E 00 
0.62000E-01 
0.46600E 00 
0.47100E 00 
0.47800E 00 
0.45100E 00 
0.61000E 00 
0.51000E 00 
0.57200E 00 
0.51300E 00 
0.25500E 01 
0.16450E 01 
0.90700E 00 
0.13600E 00 
0.14400E 00 

MATRIX 1 LS A + SL*0 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*O-1 

PHI= 0.41275E-04 SQRT(PHI)/ND= 0.42830E-03 LAMBDA= 0.10000E-01 MATRI 
PARAMETERS 0.20000E 00 0.43000E 00 0.50000E-01 0.88000E 00 

PHI= 0.40965E-04 SORT(PHI)/ND= 0.42669E-03 LAMBDA= 0.10000E 02 MATRI 
PARAMETERS 0.19956E 00 0.42947E 00. 0.51311E-01 0.87887E 00 

PHI= 0.40921E-04 SQRT(PHI)/ND= 0.42646E-03 LAMBCA= 0.99999E 01 MATRI 
PARAMETERS 0.19922E 00 0.42913E 00 0.52971E-01 0.87802E 00 

PHI= 0.40606E-04 SQRT(PHI)/ND= 0.42481E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.19797E 00 0.42876E 00 0.52781E-01 0.87767E 00 

PHI= 0.40533E-04 SQRT(PHI)/ND= 0.42443E-03 LAMBCA= 0.99999E-01 MATRI 
PARAMETERS 0.19737E 00 0.42858E 00 0.52690E-01 0.87751E 00 

PEI= 0.40516E-04 SQRT(PHI)/ND= 0.42434E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.19709E CO 0.42850E 00 0.52647E-01 0.87743E 00 

PHI= 0.40512E-04 SCRTIPHIUND= 0..42432E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.19695E 00 0.42846E 00 0.52626E-01 0.87739E 00 

PHI= 0.40511E-04 SORT(PHI)/ND= 0.42432E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.19689E 00 0.42844E 00 0.52617E-01 0.87737E 00 

PHI= 0.40510E-04 SQRT(PHI)/ND= 0.,42432E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.19686E 00 0.42843E 00 0.52612E-01 0.87736E 00 

PHI= 0.40510E-04 SQRT(PHI)/ND= 0.42432E-03 LAMBCA= 0.99999E-01 MATRI 
PARAMETERS 0.19685E 00 0.42843E 00 0.52610E-01 0.87736E 00 

ALGCRITMM TERMINATED 

PHI= 0.40510E-04 SQRT(PHI)/ND= 0.42432E-03 LAMBDA= 0.10000E 04 MATRI 
PARAMETERS 0.19685E 00 0.42843E 00 0.52610E-01 0.87736E 00 

SINGULAR MATRIX 

CEPENCENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19390E-01 0.70966E-03 0.50000E 00 0.27350E 01 0.27000E 00 
0.11155E-01 0.24473E-03 0.48200E 00 0.56000E 00 0.62000E-01 
0.10817E-01 0.25822E-02 0.50100E 00 0.53300E 00 00 0.46600E 
0.10582E-01 -0.11229E-02 0.47500E 00 0.55300E 00 00  
C.10633E-01 -0.19237E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.25C59E-02 -0.59669E-05 0.10100E 00 0.54800E 00 0.45100E 00 
0.31E47E-01 0.19524E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.28699E-01 -0.99297E-04 0.25400E 01 0.45200E 00 0.51000E 00 
0.31228E-01 -0.15284E-02 0.24050E 01 0.52400E 00 0.57200E 00 
0.26116E-02 0.17883E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.82871E-02 0.27728E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.70057E-02 -C.16757E-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.17410E-01 0.14395E-02 0.59900E 00 0.99600E 00 0.90700E 00 
0.16193E-01 -0.20536E-02 0.43800E 00 0.15230E 01 0.13600E 00 



DEPENDENT 

0.2010CE-01 
0.11400E-01 
0.13400E-01 
0.94600E-02 
0.87100E-02 
0.25000E-02 
C.33800E-01 
0.28600E-01 
0.29700E-01 
0.44000E-02 
0.11060E-01 
0.53300E-02 
0.18850E-01 
C. 14140E-01 
0.15900E-01 

INDEPENDENT 
1 

0.50000E 00 
0.48200E 00 
0.50100E 00 
0.47500E 00 
0.47600E 00 
0.10100E 00 
0.23350E 01 
0.25400E 01 
0.24050E 01 
0.48900E 00 
0.48000E 00 
0.55500E 00 
0.59900E 00 
0.43800E 00 
0.47800E 00 

2 

0.27350E 01 
0.56000E 00 
0.53300E 00 
0.55300E 00 
0.55600E 00 
0.54800E 00 
0.55000E 00 
0.45200E 00 
0.52400E 00 
0.98000E-01 
0.48000E 00 
0.29900E 00 
0.99600E 00 
0.15230E 01 
0.14800E 01 

3 

0.27000E 00 
0.62000E-01 
0.46600E 00 
0.47100E 00 
0.47800E 00 
0.45100E 00 
0.61000E 00 
0.51000E 00 
0.57200E 00 
0.51300E 00 
0.25500E 01 
0.16450E 01 
0.90700E 00 
0.136001 00 
0.14400E 00 

MATRIX I IS A 4. SL *0 
MATRIX 2 IS A + SL*I 
MATRIX 3 LS A + SL*0-1 

.PHI= 0.41085E-04 SQRT(PHI)/ND= 0.42732E-03 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.20000E 00 0.43000E 00 0.30000E-01 0.88000E 00 

PHI= 0.38322E-04 SORT(PHI)/ND= 0.41270E-03 LAMBDA= 0.10000E 01 MATRIX 
PARAMETERS 0.19700E 00 0.42576E 00 • 0.37648E-01 0.87218E 00 

,PHI= 0.38321E-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19692E 00 0.42574E 00 0.37634E-01 0.87215E 00 

PHI= 0.3832CE-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19687E 00 0.42573E 00 0.37628E-01 0.87214E 00 

PHI= 0.38320E-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19686E 00 0.42572E 00 0.37625E-01 0.87213E 00 

PHI= 0.38320E-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19685E 00 0.42572E 00 0.37623E-01 0.87213E 00 

PHI= 0.38320E-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.19684E 00 0.42572E 00 0.37622E-01 0.87213E 00 

ALGORITEM TERMINATED 

PHI= 0.38320E-04 SORT(PHI)/ND= 0.41269E-03 LAMBDA= 0.10000E 04 MATRIX 
PARAMETERS 0.19684E 00 0.42572E 00 0.37622E-01 0.87213E 00 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

C.19346E-01 0.75390E-03 0.50000E 00 0.27350E 01 0.27000E 00 
0.11058E-01 0.34115E-03 0.48200E 00 0.56000E 00 0.62000E-01 
0.10819E-01 0.25803E-02 0.50100E 00 0.53300E 00 0.46600E 00 
0.10586E-01 -0.11264E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.10638E-01 -0.19288E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.25074E-02 -0.74608E-05 0.10100E 00 0.54800E 00 0.45100E 00 
0.31847E-01 0.19520E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.28641E-01 -0.41995E-04 0.25400E 01 0.45200E 00 0.51000E 00 
0.31205E-01 
0.26151E-02 

-0.15054E-02 0.24050E 01 
0.17848E-02 0.48900E 00 

0.52400E 00 
0.98000E-01 

.0.57200E 
0.51300E 

00 
00 

0.86559E-02 C.24040E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.71939E-02 
0.17554E-0I 

-0.18639E-02 0.55500E 00 
0.12957E-02 0.59900E 00 

0.29900E 00 
0.99600E 00 

0.16450E 
0.90700E 

01 
00 

0.16108E-01 -0.19686E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17284E-01 -0.13841E-02 0.47800E 00 0.14800E 01 0.14400E 00 

CORRELATION MATRIX 

1.000 
0.775 1.000 
0.740 0.819 1.000 
0.944 0.924 0.793 1.000 



DEPENDENT 

0.20100E-01 
0.11400E-01 
0.13400E-01 
0.94600E-02 
0.87100E-02 
0.25000E-02 
0.33800E-01 
0.28600E-01 
0.29700E-01 
0.44000E-02 
0.11060E-01 
0.53300E-02 
0.18850E-01 
0.14140E-01 
0.15900E-01 

INDEPENDENT 
1 

0.50000E 00 
0.48200E 00 
0.50100E 000. 
0.47500E 0 
0.47600E 00 
0.10100E 00 
0.23350E 01 
0.25400E 01 
0.24050E 01 
0.48900E 00 
0.48000E 00 
0. 55500E 00 
0. 59900E 00 
0.43800E 00 
0.47800E 00 

2 

0.27350E 01 
0.56000E 00 
0.53300E 00 
0.55300E 00 
0.55600E 00 
0.54800E 00 
0.55000E 00 
0.45200E 00 
0.52400E 00 
0.98000E-01 
0.48000E 00 
0.29900E 00 
0.99600E 00 
0.15230E 01 
0.14800E 01 

'6(1 

3 

0.27000E'00 
0.62000E-01 
0.46600E 00 
0.47100E 00 
0.47800E 00 
0.45100E 00 
0.61000E 00 
0.51000E 00 
0.57200E 00 
0.51300E 00 
0.25500E 01 
0.16450E 01 
0.90700E 00 
0.13600E 00 
0.14400E 00 

MATRIX 1 IS A + SlAD 
•MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*D-1 

PHI= 0.51951E-04 SQRT(PHI)/ND= 0.48051E-03 LAMBDA= 0.10000E-01 MATRIX 
PARAMETERS 0.19700E 00 0.42600E 00 0.38000E-01 0.92000E 00 

-PHI= 0.39745E-04 SQRT(PHI)/ND= 0:42029E-03 LAMBDA= 0.10000E 01 MATRIX 
PARAMETERS 0.19244E 00 0.41852E 00 0.43698E-01 0.90611E 00 

PHI= 0.37913E-04 SQRT(PHI)/ND= 0.41049E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.19244E 00 0.41852E 00 0.30649E-01 0.88208E 00 

PHI= 0.37501E-04 SQRT(PHI)/ND= 0.40825E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.19244E 00 0.41853E 00 0.30649E-01 0.88822E 00 

PHI= 0.37466E-04 SQRT(PHI)/ND= 0.40806E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.19245E 00 0.41854E 00 0.30649E-01 0.89001E 00 

PHI= 0.37437E-04 SQRT(PH!)/ND= 0.40790E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.19245E 00 0.41854E 00 0.30445E-01 0.89000E 00 

PHI= 0.37328E-04 SQRT(PHI)/ND= 0:40731E-03 LAMBDA= 0.99999E 00 MATRIX 
PARAMETERS 0.19245E 00 0.41854E 00 0.29648E-01 0.88999E 00 

PHI= 0.37328E-04 SORT(PHI)/NO= 0:40731E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.19243E 00 0.41854E 00 0.29648E-01 0.88996E 00 

PHI= 0.37327E-04 SQRT(PHI)/ND= 0.40731E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.19241E 00 0.41854E 00 0.29648E-01 0.88991E 00 

PHI= 0.37059E-04 SQRT(PHI)/NO= 0.40584E-03 LAMBDA= 0.99999E 00 MATRI) 
PARAMETERS 0.19242E 00 0.41854E 00 0.27589E-01 0.88990E 00 

PHI= 0.36665E-04 SQRT(PHI)/ND= 0.40368E-03 LAMBDA= 0.99999E-02 MATRIX 
PARAMETERS 0.19242E 00 0.41854E 00 0.24106E-01 0.88990E 00 

PHI= 0.36246E-04 SQRT(PHI)/ND= 0.40136E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.19242E 00 0.41854E 00 -0.10548E-02 0.88990E 00 

PHI= 0.34454E-04 SQRT(PHI)/ND= 0:39132E-03 LAMBDA= 0.99999E 00 MATRI) 
PARAMETERS 0.19069E 00 0.41523E 00 0.11631E-02 0.88488E 00 

PHI= 0.34096F-04 SQRT(PHI)/ND= 0.38928E-03 LAMBDA= 0.99999E-02 MATRI), 
PARAMETERS 0.19069E 00 0.41523E 00 -0.45853E-02 0.87707E 00 

PHI= 0.34076E-04 SQRT(PHI)/ND= 0.33916E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.19069E 00 0.41523E 00 -0.45852E-02 0.87843E 00 

PHI= 0.34074E-04 SQRT(PHI)/ND= 0.38915E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.19069E 00 0.41523E 00 -0.45852E-02 0.87882E 00 

PHI= 0.34074E-04 SQRT(PHI)/ND= 0.38915E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.19068E 00 0.41523E 00 -0.45852E-02 0.87879E 00 

PHI= 0.34021E-04 SQRT(PHI)/NO= 0.38885E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.19068E 00 0.41523E 00 -0.56529E-02 0.87879E 00 

PHI= 0.33909E-04 SQRT(PHI)/ND= 0.38821E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.19068E 00 0.41523E 00 -0.92092E-02 0.87879E 00 



PHI= 0:33895E-04 SORT(PHI)/ND= 0.38813E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.19060E 00 0.41507E 00 -0.89563E-02 0.87858E 00 

PHI= 0.33893E-04 SORT(PHI)/ND= 0:38812E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.86372E-02 0.87843E 00 

PHI= 0.33754E-04 SORT(PHI)/ND= 0:38732E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.12720E-01 0.87421E 00 

0.33751E-04 SORT(PHI)/ND= 0.38730E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.212749E-01 0.87480E 00 

PHI= 0.33711E-04 SART(PHI)/ND= 0.38707E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.14530E-01 0.87366E 00 

PHI= 0.33678E-04 SQRT(PHI)/ND= 0.38688E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.16585E-01 0.87260E 00 

PHI= 0.33678E-04 SQRT(PHI)/ND= 0:38688E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.19054E 00 0.41494E 00 -0.16573E-01. 0.87?59E 00 

PHI= 0.33678E-04 SQRT(PHI)/ND= 0:38688E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.19053E 00 0.41493E 00 -0.16559E-01 0.87259E 00 

PHI= 0.33678E-04 SORT(PHI)/ND= 0238688E-03 LAMBDA= 0.99999E 02 MATR 
PARAMETERS 0.19053E 00 0.41492E 00 -0.16546E-01 0.87259E 00 

PHI= 0.33658E-04 SORT(PHI)/ND= 0:38677E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19053E 00 0.41492E 00 -0.19410E-01 0.87110E 00 

PHI= 0.33649E-04 SQRT(PHI)/ND= 0138672E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.19042E 00 0.41437E 00 -0.19066E-01 0.87128E 00 

PHI= 0.33649E-04 SORT(PHI)/ND= 0:38672E-03 LAMBDA= 0.99999E 03 MATR 
PARAMETERS ,0.19042E 00 0.41437E 00 -0.19065E-01 0.87128E 00 

PHI= 0.33646E-04 SORT(PHI)/ND= 0.38670E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.19042E 00 0.41437E 00 -0.20019E-01 0.87187E 00 

PHI= 0.33631E-04 SQRT(PHI)/ND= 0:38661E-03 LAMBDA= 0.99999E-01 MATR 
PARAMETERS 0.18960E 00 0.41160E 00 -0.18565E-01 0.87580E 00 

PHI= 0.33630E-04 .SORT(PHI)/ND= 0238660E-03 LAMBDA= 0.99999E 01 MATR 
PARAMETERS 0.18963E 00 0.41168E 00 -0.18312E-01 0.87597E 00 

PHI= 0.33629E-04 SQRT(PHI)/ND= 0:38660E-03 LAMBDA= 0.'99999E 01 MATR 
PARAMETERS 0.18966E 00 0.41174E 00 -0.18064E-01 0.87613E 00 

PHI= 0.33610E-04 SQRT(PHI)/ND= 0:38649E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.18966E 00 0.41175E 00 -0.18064E-01 0.87745E 00 

PHI= 0.33610E-04 SORT(PHI)/ND= 0:38649E-03 LAMBDA= 0.99999E 03 MATR 
PARAMETERS 0.18966E 00 0.41175E 00 -0.18062E-01 0.87745E 00 

PHI= 0.33608E-04 SORT(PHI)/ND= 0:38648E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.18966E 00 0.41175E 00 -0.18125E-01 0.87768E 00 

PHI= 0.33598E-04 SQRT(PHI)/ND= 0.38642E-03 LAMBDA= 0.99999E-02 MATR 
PARAMETERS 0.18966E 00 0.41175E 00 -0.19730E-01 0.87768E 00 

PHI= 0.33591E-04 SQRT(PHI)/ND= 0:38638E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.18948E 00 .0.41131E 00 -0.19279E-01 0.87773E 00 

ALGORITHM TERMINATED 

PHI= 0.33591E-04 SQRT(PHI)/ND=. 0.38638E-03 LAMBDA= 0.99999E 04 MATR 
PARAMETERS 0.18948E 00 0.41131E 00 -0.19279E-01 0.87773E 00 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.19075E-01 0.10241E-02 0.50000E 00 0.27350E 01 0.27000E 00 
0.10589E-01 0.81046E-03 0.48200E 00 0.56000E 00 0.62000E-01 
0.10723E-01 0.26767E-02 0.50100E 00 0.53300E 00 0.46600E 00 
0.10496E-01 -0.10366E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0..10555E-01 -0,18450E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.24789E-02 0.21010E-04 0.10100E 00 0.54800E 00 0.45100E 00 
0.32000E-01 0.17995E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.28591E-01 
0.31276E-01 

0.85234E-05 0.25400E 01 
-0.15769E-02 0.24050E 01 

0.45200E 00 
0.52400E 00 

0.51000E 
0.57200E 

00 
00 

0.25990E-02 0.18009E-02 0.48900E 00 0.98000E-01 0.51300E 00 



0:, 10263E-01 0.79673E-03 0.48000E 00 0.48000E 00 0.25500E 01 
0.79302E-02 -0.26002E-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.18001E-01 0.84806E-03 0.59900E 00 0.99600E 00 0.90700E 00 
0:15664E-01 -0.15241E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.16813E-01 -0.91359E-03 0.47800E 00 0.14800E 01 0.14400E 00 

CORRELATION MATRIX 

1.000 
0.785 1.000 
0.718 0.774 1.000 
0.945 0.929 0.753 1.000 

40 STEPS 
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// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

7. 

11/02/72 

F 1001 2002 3003 4004 F 2 

ACTUAL 8K CONFIG 8K 

C 
C 

C 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCS(CAR0,1403 PRINTER) 

HYDROGENATION OF CODIMER 
PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 

MECHANISM - NO DISSOCIATION OF HYDROGEN 

REAL KH,KU,KS 
DIMENSION PH(20),PU(20),PS(20)pREXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
ERROR = 0.0 
PHI=0.0 • • 

**** READ CONSTANTS *** 

READ(ICRD,100) KHI KUI KS,EK 

L=0 
2 L=L+1 
READ(ICRDp102) REXP(L),PH(L),PU(L),PS(L) 
IF( PH(L) ) 60,30,20 

20 DENOM = 1.+ KH*PH(L) + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM;'*2 
DIFF(L) = ( REXP(L) RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) - REXP(L) )**2 
GO TO 2 

30 KGUNT = L-1 
WRITE(LPRT,110) 
WRITE(LPRT,111) 
WRITE(LPRT,112) 
WRITE(LPRT,113) 
WRITE(LPRT,114) 
WRITE(LPRTp120) 
DC 50 L = 1,KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRT,130) L,RCALC(L),REXP(L),PH(L),PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR/XNUM 
WRITE(LPRT,140) PHI, ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
102 FORMAT( 10X,4F10.0 ) 
110 FORMAT( 1H1 ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = F6.4 ) 
114 FORMAT( 6H EK = F6.4•/ ) 
120 FORMAT(3X,50H CALC EXPER 

1 3X,20H RXN RATE RXN RATE 1 35X,10H PCT ERROR ) 
130 FORMAT(1X,I2,5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 / 18H AVG PCT ERROR = F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 
KH(R )=00F0 

DENOM(R )=00FC 

STATEMENT ALLOCATIONS 
100 =0114 102 =0117 
2 =0180 20 =01DC 

C 

C 
C 
C 

C 

C 

KH 
KU 
KS 
EK 

PH PU PS 

)= 
)= 
)= 

PU(R )=004E-0028 PS(R )=0076-0050 REXP(R 
KU(R )=00F2 KS(R )=00F4 ERROR(R 

XNUM(R )=00FE ICR0(1 )=0104 LPRT(I 

110 =011B 111 =011E 112 =0124 113 =012A 
30 =0229 50 =0264 60 =0294 



KH 
KU 
KS 
EK 

= 0.3440 
= 0.5160 
= 0.5140 
= 0.6990 

CALC 
RXN RATE 

ii."I'ls"1"Oclti -  

EXPER PH 
RXN RATE 

t fir s",• 

PU 

bk,.% 40,r 

PS 
PCT ERROR 

1 0.00273 0.00353 0.48200 0.10000 0.50300 29.0 .0,01;•,.. 
2 0.02832 0.02500 2.45900 0.52700 0.51500 -11•7 
3 0.02841 0.03200 2.45000 0.53000 0.51500 12.5 .00 s9 
4 0.00394 0.00553 0.47700 0.49400 2.53800 40.2 .0013'1 
5 0.01206 0.00870 0.51400 0.54000 0.45500 
6 0.01133 0,01392 0.47300 0.55200 0.47300 22.8 
7 0.01135 0.00960 0.47000 0.55800 0.47300 
8 
9 
10 

0.00301 
0.02114 
0.01900 

0.00514 
0.01920 
0.02060 

0.10400 
0.45000 
0.40900 

0.56200 
2.84000 
2.81000 

0.44000 
0.23000 
0.28900 

70.7 • DO ).4 -9•Low.o4.11‘04. 
8..1 .00(4,0 

11 
12 

0.01327 
0.01722 

0.01310 
0.01860 

0.48400 
0.35700 

1.07500 
1.59000 

0.94200 
0.15300 

-1.
7.9 • 900,1 

PHI = 0.000060 
AVG PCT ERROR = 21.4 

C kt-t ► ov. 

YZ  - 

 

P u 

 

( 1 A- K1,b4 gyPo ks?i)- 

(o.G 9Iglfo,-,4*)(0,510(1.,45q)(.$)-11 

( t + 3-04)(1.451) +. ) 

 

0,1 o & 

 

o-1G 0-111 
 - 047-S32- d 

( I f Os ci4.51 1-0;1111 t 0,100 



KH 
KU 
KS 
EK 

= 0.2380 
= 0.5890 
= 0.2320 
= 0.9420 

CALC 
RXN RATE 

P.CIA Vctict v-c14.1 j {`I 

1-, 5 'C. 

dip )%510ctik jf (4Y.- 42 liv 

EXPER PH PU 
RXN RATE 

V IM - li%t-rky 

PS 

e S.) Ww  

PCT 

(.61,f 

- Y.. oc, s  

ERROR 
1 
2 

0.00383 
0.04213 

0.00298 
0.03890 

0.47800 
2.')0500 

0.10200 
0.51800 

0.52500 
0.49700 

-22.3 - g 5 

3 0.04216 0.04500 2.50000 0.51700 0.48500 LI • i
,  • 2 5,? ,.4 

4 0.01976 0.02060 0.42500 2.77000 0.31000 4.2 2M- 
5 
6 
7 
8 

0.02020 
001 
0..01570455 
0.01434 

0.01850 
0.01800 
0.01030 
0.01215 

0.43300 
0.48900 
0.54600 
0.46900 

2:80000 
0.56200 
0.50600 
0.55600 

0.27000 
0.05100 
0.44600 
0.47500 

-8.4 
5.6 

-33.7 
-15.3 

-1-? ,..., 
lc. 

- 575- 
'••• 2 I 41 

9 0.00339 0.00705 0.10000 0.54000 0.46400 107.7 Ica... 
10 0.00657 0.00824 0.42200 0.46200 2.61500 25.3 t C., 
11 0.00755 0.00734 0.46700 0.48500 2.55500 -2.8 - .1 
12 0.03214 0.03190 1.49500 0.51100 0.49500 -0.7 - 2.4  
13 0.03988 0.04350 1.22200 0.77600 0.10300 9.0 370 

PHI = 0.000085 
AVG PCT ERROR = 19.2 



Iry o(nww-t. 
= 0.1910 
= 0.4150 
= 0.0010 
= 0.8890 

KH 
KU 
KS 
EK 

k • ') t• 1 ' t•. 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
x 10- 

PCT ERRO1 
1 0.01936 0.02010 0.50000 2.73500 0.27000 3.8 7,  
2 0.01084 0.01140 0.48200 0.56000 0.06200 5.1 5‘ 
3 001084 0.01340 0.50100 0.53300 0.46600 23.5 2- 5 
4 0..01061 0.00946 0.47500 0.55300 0.47100 -10.8- 
5 0.01066 0.00871 0.47600 0.55600 0.47800 -18.3- )/ 
6 
7 

0.00250 
0.03226 

0.00250 
0.03380 

0.10100 
2.33500 

0.54800 
0.55000 

0.45100 
0.61000 -04.7 

.2 
ts 

 c 

8 0.02889 0.02860 2.54000 0.45200 0.51000 -1.0 - 
9 0.03156 0.02970 2.40.500 0.52400 0.57200' -5.8 _ 
10 0.00262 0.00440 0.48900 0.09800 0.51300 67.7 Ill 
11 0.00970 0.01106 0.48000 0:48000 2.55500 13.9 1-1( 
12 0.00770 0.00533 0.55500 0.29900 1.64500 -30.8 -1-1.  
13 0.01799 0.01885 0.59900 0.99600 0.90700 4.7 84 
14 0.01596 0.01414 0.43800 1.52300 0.13600 -11.4- 'lc 
15 0.01713 0.01590 0.47800 1.48000 0.14400 -7.2 -11, 

PHI = 0.000034 
AVG PCT ERROR = 13.9 



MECHANISM (d)  

SYNTHETIC DATA  



PAGE 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

10/27/72 

F 1001 2002 3003 4004 F 20'02 

CART SPEC CART AVAIL PHY DRIVE 
000F 000F 0000 
1001 1001 0001 
2002 2002 0002 
3003 3003 0003 
4004 4004 0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME - SYN GROUP - CSR 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*LOCS(CARD,1403 PRINTER) 
C HYDRU2ENATInN OF CoDIMER 
C PROGRAM TO GENERATE REACTION RATES USING ARBITRARY CONSTANTS 
C MODEL - NO DISSOCIATION OF HYDROGEN 
C 

REAL KH, KV,. KS 
DIMENSION PH(20),PV(20),PS(20),RRC20) 

C 
ICRD = 2 
LPRT = 5 

C 
C ***** READ ARBITRARY VALUES FOR PARAMETERS 
C 

C 

READ(ICRD,102) KH,KV,KS,A 
WRITE(LPRT v 104) KH,KV,KS,A 

L=0 
2 L=L+1 

READ(ICRD,100) PH(L),PV(L),,PS(L) 
IF( PH(L) ) 10,30,20 

20 DENO = (1 KH*PH(L) KV*PV(L) KS*PS(L) ) 
RR(L) = A*KH*KV*PH(L)*PV(L) DENOM**2 
GO TO 

30 KOUNT =1-1 
DO 50 L=1,KOUNT 
WRITE(ICRD,106)LIRR(L),PH(LL,PV(L),.PS(L) 

50 WRITE(LRRT,.102) RR(L),PH(L),PV(L),PS(L) 
10 CALL EXLT 

C 
100 FORMAT( 15X,3F15.4 ) 
102 FORMAT( 4F15.6 ) 
104 FORMAT(5H1 KH ,F10.4/5H KU ,F10.4/5H KS ,F10.4/5H EK ,F10.4 

1 /// ) 
106 FORMAT( I2,8X,4F10.6 ) 

END 
VARIABLE ALLOCATIONS 

PH(R )=0026-0000 PV(R )=004E-0028 PS(R )=0076-0050 RR(R )= 
KS(R 3=0044 A(R 3=0046 DENOM(R )=0048 ICRD(I )= 

KOUNT(I )=0083 

STATEMENT ALLOCATIONS 
100 =0084 102 =00BE 104 =00C1 106 =000C 2 =0118 20 =0138 

FEATURES SUPPORTED 
ONE WORD INTEGERS 
LOGS 

CALLED SUBPROGRAMS 
FADD FMPY FMPYX FLU FLDX FSTO FSTOX FDVR FAXI 
SIOFX SIOF SIOI SUBSC PRNZ 

INTEGER CONSTANTS 
2=0086 5=00B7 0=0088 1=0089 

CORE REQUIREMENTS FOR 
COMMON 0 VARIABLES 182 PROGRAM 242 

END OF COMPILATION 

1/ XEQ 



KH n°4lO0 
KU 0°55ZO 
K5 O.3670 
E 0.5770 

r ~ U  f  

+xfi NV L, '(~/ 

 p~ 

0°003O3O °482OOO .l000OO 0^5O80OO 
0°027335 2.459000 0 .527000 O~5l5O00 
0°OZ7435 2.45 O00 0.530000 O°5l5O0O 
0^0O5343 0°477O00 U^4g4000 Z°538U00 
O°0lZ9O6 0°5l40O0 0°54DO0O O°4550O0 
O°0L2l92 0°4730OO D°552000 0.473000 
0°0LZ2L6 0°470OOO D°558000 0°473OOO 
0.003320 0~l04O00 0.562000 0.440000 
0^0Z074l O°45O000 °840UOO O°2}OUO0 
O°Ol88O7 °4DgOOO °8lOOUO O°ZB900O 
O^Ol48TO O°4840OO l°O75000 O°9420OD 
U°0lTl29 0°357O0O 1°59O0OO 0~l53OUO 



KH 0.2500 
KU 0.5810 
KS 0.1900 93. 
EK 0.8830 

0.003825 
0.040719 
0.040725 
0.019614 
0.020028 
0.016570 
0.015433 
0.014277 
0.003401 
0.007144 
0.008184 
0.031463 
0.038562  

0.478000 
2.505000 
2.500000 
0.425000 
0.433000 
0.489000 
0.546000 
0.469000 
0.100000 
0.422000 
0.467000 
1.495000 
1.222000  

0.102000 
0.518000 
0.517000 
2.770000 
2.800000 
0.562000 
0.506000 
0.556000 
0.540000 
0.462000 
0.485000 
0.511000 
0.776000  

0.525000 
0.497000 
0.485000 
0.310000 
0.270000 
0.051000 
0.446000 
0.475000 
0.464000 
2.615000 
2.555000 
0.495000 
0.103000 



VARIABLE B - COEF 

PS 1.01564169 
PH2 1.13453316 
PU 1.52747845 

4., 

IONSTANT 2.7674703 

STD ERROR OF B 

0.00124413 
0.00096338 
0.00088114 

PARTIAL -R BETA-COEF 

0.9999 0.4614 
0.9999 0.6509 
0.9999 1.0103 

MEAN 
REGRESSION 
ERROR 

1 0.40620E 03 0.40620E 03 
3 0.21309E 02 0.71032E 01 0.11873E 
8 0.47859E-04 0.59824E-05 

0 

0, 3 o o " .)() 

00.1:Hu 
0.5171 vS 

(11G-iily(.414SSI) 

- 0i401'1 

o.s sic) vs o.SSv 

KS = a_ 

1,et ww‘ e 1-0v °4- 
14-. 

NO DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DOPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0024 
0.0007 
0.9999 
0.9999 

.VARIABLE ENTERED PS 

ANALYSIS OF VARIANCE TABLE 
r 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 



SP6Ldic i44-‘1.04%. fClkla- 

NO DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0026 
0.0007 
0.9999 
0.9999 

VARIABLE ENTERED PS 

VARLABLE B — COEF STD ERROR OF B PARTIAL —R BETA—COEF 

PS 0.53089857 0.00097763 0.9999 0.3397 
PH2 0.70204019 0.00101883 0.9999 0.4276 
PU 1.62249946 0.00095471 0.9999 1.0685 

CONSTANT 2.7899117 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F: SUM OF SQUARES MEAN SQUARE F 

MEAN 1 0.34870E 03 0.34870E 03 
REGRESSION 3 0.20882E 02 0.69609E 01 0.97849E 
ERROR 9 0.64024E-04 0.71138E-05 

)-1111 

0,-)014, 

0 ,lcvo 
0.1.5iC, 

0,511L 

vs. 0,1,50 

Vs 0,50 

7romcC 

1.1.11T 
L-11.1,1 

1.4"v 

o.s3oi 
K S :  .5-lo°i 

0,1'103 
45 0 ,19D 

1.1'411 

= VS. aM) 



5 - COEF STD ERROR OF B PARTIAL-R BETA-COEF 

0.06585440 0.00125103 0.9980 0.0378 
0.74263870 0.00095086 0.9999 0.5419 
1.'64996266 0.00124344 0.9999 0.9755 

3.'6588754 

VARLA5Le 

PS 
PH
PU2 

-.12iNSTANT 

1 0.47811E 03 0.47811E 03 
3 0.17695E 02 0.58985E 01 0.73493E 

11 0.88286E-04 0.80260E-05 

MEAN 
REGRESSION 
ERROR 

0 

= 0..1-030 VS 

0. 5.01 1S 

o.OG.5t,5 
0.0180 

SIA 

1(5 
et 

ec- 

01%. 

uck,c1( .( S"" NO tG110f 31'S4(.  

NO DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0028 
0.0007 
0.9999 
0.9999 

VARIABLE ENTERED PS 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 

 

d5 b 

a_v Ytti4u  

 



USER WRM PROGRAM NAME —• SYNT GROUP CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCSICARD,1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM NO DISSOCIATION OF HYDROGEN 
C 

C 

REAL KH,.KU,KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
ERROR = 0.0 
PHI=0.0 

c1-7 
PAGE 1 11/02/72 

// JOB F 1001 2002 3003 4004 F 2 

LOG DRIVE 
0000 

CART SPEC 
000F 

CART AVAIL 
000F 

PHY DRIVE 
0000 

0001 1001 1001 0001 
0002 2002. 2002 0002 
0003 3003 3003 0003 
0004 4004 4004 0004 

V2 M09 ACTUAL 81( CONFIG 8K 

*=,:c READ CONSTANTS 4ca't,* 

READ(ICRDp100) KH,KU9 KSI EK 

L=0 
2 L=L+1 

READ(ICR0,102) REXP(L)p.PH(L)pPU(L)pPS(L) 
IF( PH(L) ) 60,30,20 

20 DENOM = 1.4 KH*PH(L). + KU*PU(L). + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L). / DENOM* *2 
DIFF(L) = ( REXP(L) — RCALC(L)) /RCALC(L) * 100. 
PHI = PHI * ( RCALC(L) — REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRT9110) 
WRITE(LPRTp'111) KH 
WRITE(LPRTp112) KU 
WRITE(LPRTj113) KS 
WRITE(LPRTp114) EK 
WRITE(LPRT 9,120) 
DO 50 L = 1p.KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRT 9 130) L,RCALC(L),REXP(L),PH(L),PU(L),P.S(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR/XNUM 
WRITE(LPRT,140) PHI, ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
102 FORMAT( 10X v4F10.0 ) 
110 FORMAT( 1H1 ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU =. , F6.4 ) 
113 FORMAT( 6H KS = F6.4 ) 
114 FORMAT( 6H EK = F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER PH PU PS 

1 3Xp20H RXN RATE RXN RATE 735X,10H PCT ERROR ) 
130 FORMAT(1X,I21 5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = F10.6 

1 END 
/ 18H AVG PCT ERROR = , F10.1 ) 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PUtR )=004E-0028 PS(R )=0076-0050 REXP(R 
KH(R )=00F0 ' KU(R )=00F2 KS(R )=00F4 ERROR(R 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0104 LPRT(I 

STATEMENT ALLOCATIONS 
100 =0114 102 =0117 110 =011B 111 =01IE 112 =0124 113 =01 
2 =01BD 20 =01DC 30 =0229 .50 =0264 60 =0294 

C 
C 
C 

C 

C 



51111-LeAkcCctor a-tcf 

(11 1.10 MssQcka.i.toy, 

C'Cvo'c 
99. 

KH = 0.4100 
KU 
KS 

= 0.5520 
= 0.3670 

CI4e.ck e•c•ct)stut S7WtLe.k k ( 

EK = 0.5770 5[4.004 k 5-  2 

1 

CALC 
RXN RATE 
0.00303 

EXPER PH 
RXN RATE 
0.100285 0.48200 

PU PS • PCT 
0.10000 0.50800 -6.0 

ERROR 

2 0-02733 0:03006 2.45900 0.52700 0.51500 9.9 
3 0.:02743 0.03072 2.45000 0.53000 0.51500 11.9 
4 0.00534 0,00486 0.47700 ' 0.49400 2.53800 -9.0 
5 0.01290 0:01393 0.51400 0.;54000 0.45500 7.9 
6 
7 

0.01219 
0.01221 

0.01048 0.47300 
0:01453 0.47000 

0.55200 0.47300 -14.0 
0.55800 0.47300 18.9 

8 0.00332 000296 0.10400 '0:56200 0.44000 -11.0 
9 
10 

0.02074 
0.01880 

0:02177 0.45000 
0.01824 0.40900 

2.;84000 0.23000 4.9 
2.81000 0.28900 -3.0 

11 0.01487 0.00921 0.48400 1.'07500 0.94200 -38.0 
12 0.01712 M2483 0.35700 1,59000 0.15300 44.9 

PHI 0,000120 
AVG PCT ERROR 15.0 



KH 
KU 
KS 
EK 

1 

= 0.2500 
7 0.5810 
= 0.1900 
= 0.8830 

CALC 
RXN RATE 
0.00382 

5-04t f•titi , ‘ 

NO D (SiJCIO-tior Vkv/ 

1--156 C,  

EXPER PH 
RXN RATE 
0:00554 0.47800 

PU 

0:10200 

c*. 4'1'1 o't 

t)'z 

PS 

0.52500 

C 7 kc1-1„.e.-(--  cc_ 

PCT ERROR 
44.9 

2 0.04071 0:04479 2.50500 0.51800 0.49700 9.9 
3 0.04072 0:04398 2.50000 0.51700 0.48500 7.9 
4 0.01961 0.01843 0.42500 2.77000 0.31000 -6.0 
5 0.02002 0.01722 0.43300 2.80000 0.27000 -14.0 
6 0.01657 0.01408, 0.48900 0.56200 0.05100 -15.0 
7 0.01543 0:00956 0.54600 0.50600 0.44600 -38.0 
8 0.01427 0.01593 0.46900 0.55600 '0.47500 11.6 
9 0.00340 0.00357 0.10000 0.54000 0.46400 4.9 
10 0.00714 0.00635 0.42200 0.46200 2.61500 -11.0 
11 0.00818 0,;00793 0.46700 0.48500 2.55500 -3.0 
12 0.03146 002863 1.49500 0.51100 0.49500 =9.0 
13 0.03856 0:04588 1.22200 0.77600 0.10300 18.9 

PHL = 0.000145 
AVG PCT ERROR = 14.9 



KH 
KU 
KS 
EK 

1 

't 

= 0.2030 
= 0.4510 
0.0100 

= 0.8160 

CALC 
RXN RATE 
0.01866 

r" 1-k 

\\),,  

31,c4 C 

EXPER 
RXN RATE 
0.01810 

, I 

of k, 

PH 

0.50000 

t 

C.1.4.-ec.k eQf 

vU 

PU PS 

2;73500 0.27000 

/Co. 

c1 Le ( Q 4,1. 4  

PCT ERROR 
-3.0 

2 0.01103 0.01004 0.48200 0.56000 0.06200 -9.0 
3 0.01093 0.00940 0.50100 0.53300 0.46600 -14.0 
4 0.01069 0.01273 0.47500 0.55300 0.47100 19.0 
5 0.01075 0.01559 0.47600 0.55600 0.47800 45.0 
6 0.00254 0.00279 0.10100 0.'54800 0.45100 9.9 
7 0..03194 0.03450 2.33500 0;55000 0.61000 7.9 
8 0.02870 002296 2.54000 0;45200 .0.51000 -20.0 
9 0.'03128 0.102784 2.40500 0.52400 0.57200 -11.0 
10 0.00269 0;00253 0.48900 0;09800 0.51300 -6.0 
11 0.00930 0.01042 0.48000 0.'48000 2.55000 11.9 
12 0.00760 0;00471 0.55500 0.‘29900 1.64500 4°36.0 
13 0.01769 0;01592 0.59900 0.99600 0.90700 -9.9 
14 0.01576 0;01339 0.43800 1;52300 0.13600 -15.0 
15 0.01692 0;01777 0.47800 1;48000 0..14400 4.9 

PHL = 0.000101 
AVG PCT ERROR = 15.0 



ARIABLE B — COEF 

P 1.36875844 
PH2S 0.93422281 
PU 1..50206685 

NSTANT 2.7533712 

STD ERROR OF B PARTIAL-R BETA-COEF 

0.33108860 0.8253 0.5865 
0.25637519 0.7899 0.5055 
0.23449021 0.9147 0.9369 

03 0.41031E 03 
02 0.68563E 01 0.16183E 
01 0.42367E 00 

C 

k-..) 7- 

C(3 

5) 

I•io41-1 

t 1 
1.15 ••( 

7.. 0.1133 

PL 

CL-L-  Kkt tcp 

ou 

NO DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.6509 
0.1878 
0.9265 
0.8585 

VARIABLE ENTERED PH2 

ANALYSIS OF VARIANCE TABLE 

D.F.4 SUM OF SQUARES 

1 0.41031E 
3 0.20569E 
8. 0.33893E 

SOURCE 

MEAN 
REGRESSION 
ERROR 

MEAN SQUARE F 



DLSSOCIATION OF HYDROGEN LINEAR REGRESSION JOB 

SUMMARY STATISTICS NO.OF CASES=. 15 

VARIABLE LOW HIGH AVERAGE STD. DEV. 

1 
2 PH2

RR 0.29649E 01 
0.10000E 00 

0.83898E 
0.25050E 

01 
01 

0.52664E 
0.88853E 

01 
00 

0.15067E 
0.80362E 

01 
00 

3 PU 0.10200E 00 0.28000E 01 0.85423E 00 0.86877E 00 
4 PS 0.51000E-01 0.26150E 01 0.71469E 00 0.84414E 00 



1,19c • 0,1132Q 
c. 

ct • (1,5-telt, - D. v091 
ck. l'.11to• 

2.$)10 

0,S V41 

-1 

0.5V1L 

K 
o,5(,44-1 

OILO to 

3111We'lk.c. h i.s+ 1 it)  "c.. 

NO DLSSOCIATION OF HYDROGEN LINEAR REGRESSION 

(03. 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVLATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.4863 
0.1348 
0.9601 
0.9218 

VARIABLE ENTERED PH2 

VARIABLE B COEF STD ERROR OF B PARTIAL-R BETA—COEF 

PS 0.58964622 0.17827776 0.7406 0.3303 
PH2 0.56492984 0.18579182 0.7118 0.3013 
PU 1.79352331 0.17409950 0.9601 1.0341 

IMSTANT 2.8110380 

SOURCE 

MEAN 
REGRESSION 
ERROR 

ANALYSIS OF VARIANCE TABLE 

SUM OF SQUARES 

1 0.36056E 03' 
3 0.25112E 02 
9 0.21290E 01: 

MEAN SQUARE 

0.36056E 03 
0.83709E 01 
0.23656E 00 

F 

0.35385E C 

ct.le Kti 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



10 S. 
PAGE 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

11/08/72 

F 1001 2002 3003 4004 F 2 

CART SPEC CART AVAIL PHY DRIVE 
000F 000F 0000 
1001 1001 0001 
2002 2002 0002 
3003 3003 0003 
4004 4004 0004 

V2 M09 ACTUAL 8K CONFLG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

*ONE
OR  
WORD INTEGERS 

*LIST ALL 
*IOCS(CAR0t1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 

MECHANISM - NO DISSOCIATION OF HYDROGEN 
C 

REAL KH,KUIKS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
ERROR = 0.0 
PHI=0.6 

*** READ CONSTANTS * * * 

READ(ICRD.100) KHOW,KS,EK 

L=0 
2 L=L+1 

READ(ICRD,102) REXP(L),PH(L)tPU(L)t.PS(L) 
IF( PH(L) D 6000,20 

20 DENOM = 1.+ KH*PH(L) + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENDM**2 
DIFF(L) = ( REXP(L), - RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) - REXP(L) )**2 
GO TO 2 

30 KOUNT =. L-1 
WRITE(LPRT0110) 
WRITE(LPRTt111) KH 
WRITE(LPRTi112) KU 
WRITE(LPRT;;113) KS 
WRITE(LPRTt114) EK 
WRITE(LPRTti120) 
DO 50 L = 1,KUUNT 
ERROR = ERROR + ABS(DIFF(L)): 

50 WRITE(LPRT4130) L,RCALC(L),REXP(L),PH(L),PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR/XNUM 
WRITE(LPRT,140) PHI., ERROR 

60 CALL EXLT 
C 

100 FORMAT( 4F15.0 ) 
102 FORMAT( 10X v4F10.0 ) 
110 FORMAT( 1H1 ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = v F6.4 ) 
114 FORMAT( 6H EK = F6.4 / ) 
120 FORMAT(3Xt50HCALC EXPER PH PU PS / 

1 3Xt20H RXN RATE RXN RATE ,35X,10H PCT ERROR ) 
130 FORMAT(1X,I2,5F10.51F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 / 18H AVG PCT ERROR = , F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 PS(R )=0076-0050 REXP(R )=( 
KH(R )=00F0 KU(R )=00F2 KS(R )=00F4 ERRDR(R )=: 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0104 LPRT(I ):-• 

STATEMENT ALLOCATIONS 
100 =0114 102 =0117 110 =0118 111 =011E 112 =0124' 113 =012A 
2 =01BD 20 =01DC 30 =0229 50 =0264 60 =0294 

C 

C 
C 
C 

C 



-4yAtht. c ( WIT \ /, 

41-4------rts NV,  e- S C v\A c (5' k.Ilvt .tk‘t cl,,Z10 SS oh, 

KH 
KU 
KS 
EK 

= 0.3390 
= 0.5450 
= 0.4970 
0.7130 

CALC 
RXN RATE 

EXPER 
RXN RATE 

_z_ 

PH PU PS 
PCT ERROR 

1 0.00293 0:00285 0.48200 0.10000 0.50800 -2.7 
2 0.03021 0:03006 2.45900 0:52700 0.51500 -0.4 
3 0.03031 0:03072 2.45000 0:53000 0.51500 1.3 
4 0.00428 0.00486 0.47700 0.49400 2.53800 13.5 
5 0.01273 0:01393 0.51400 0.54000 0.45500 9.4 
6 0.01195 0.01048 0.47300 055200 0.47300 -12.2 
7 0.01197 0.01453 0.47000 055800 0.47300 21.3 
8 0.00316 0:00296 0.10400 0.56200 0.44000 -6.3 
9 0:02125 002177 0.45000 2:84000 0.23000 2.4 
10 0.01912 0:,01824 0.40900 2.81000 0.28900 -4.6 
11 0.01393 0:00921 0.48400 1.)07500 0.94200 -33:8 
12 0.01755 O.:02483 0.35700 1,)59000 0.15300 41.4 

PHL = 0.000086 
AVG PCT ERROR = 12.5 



cavde-Oa.<:, P,A.CY-A-trN•• t /, 

- 
KH 0.2010 
KU 0.6380 
KS 0.2100 
EK 0.9870 

CALC 
RXN RATE 

EXPER 
RXN RATE 

• PH PU PS 
PCT 

1 0.00381 000554 0.47800 0:,10200 0.52500 45.2 
2 0.04371 0,;04479 2.50500 0,51800 0.49700 2.4 
3 0.04372 04)04398 2.50000 0,51700 0.48500 0.5 
4 0.01750 001843 0.42500 2.77000 0.31000 5.3 
5 0.01787 0.01722 0.43300 2,80000 0.27000 -3.6 
6 0.01615 0.'01408 0.48900 0.56200 0.05100 -12.7 
7 0.01501 04;100956 0.54600 0.50600 0.44600 -36.2 
8 0.01376 001593 0.46900 0.55600 0.47500 15.7 
9 0.00319 0.'00357 0.10000 0,54000 0.46400 11.6 
10 0..00663 04)00635 0.42200 0.1 46200 2.61500 -4.1 
11 0.:00761 0.100793 0.46700 0.148500 2.55500 4.1 
12 0,03229 0.102863 1.49500 0.51100 0.49500 11.3 
13 0.03864 0.104588 1.22200 0.77600 0.10300 18.7 

ERROR 

PHI = 0.000110 
AVG PCT ERROR = 13.2 



P 

KH 
KU 
KS 
EK 

= 0.2510 
0.4790 

= 0.0480 
= 0.6590 

CALC 
RXN RATE 

EXPER 
RXN RATE 

(4) 

PH PU PS 
PCT 

1 0.01807 0.01810 0.50000 2.73500 0.27000 0.1 
2 0.01103 0.0,1004 0.48200 0:56000 0.06200 -8.9 
3 0.01074 0:00940 0.50100 0.53300 0.46600 -12.4 
4 0.01051 0:01273 0.47500 0.55300 0.47100 21.0 
5 0.01056 0.01559 0.47600 0:55600 0.47800 47.5 
6 0.00255 0:00279 0.10100 0:54800 0.45100 9.2 
7 0.02882 0:03450 2.33500 0.55000 0.61000 19.6 
8 0.02577 002296 2.54000 0.45200 0.51000 -10.9 
9 0:02818 0.02784 2.40500 0:52400 0.57200 -1.2 
10 0.00266 0:00253 0.48900 0.09800 0.51300 -4.8 
11 0.00841 0.01042 0.48000 0:48000 2.55000 23.8 
12 0.00709 0:00471 0.55500 0:29900 1.64500 -33.5 
13 0.01692 0.01592 0.59900 0.99600 0.90700 
14 0.01551 0.01339 0.43800 1.)52300 0.13600 -13.6 
15 0.01663 0:01777 0.47800 1.;48000 0.14400 6.8 

ERROR 

PHI = 0.000089 
AVG PCT ERROR = 14.6 



PAGE 1 

// JOB 

LOG DRIVE 

. 

11/10/72 

F 1001 2002 3003 4004 F 2002 FIrs 

CART SPEC CART AVAIL PHY DRIVE 
0000 000F 000F 0000 
0001 1001 1001 0001 
0002 2002 . 2002 0002 
0003 3003 3003 0003 
0004 4004 4004 0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER — WRM PROGRAM NAME — LSEST GROUP — CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE FUN(BB) 
DIMENSION BB(10) 
COMMON KEY,MJM,ND,NF,NFD,NI,NP,PHIZ,SL,B(10),F( 40),G(10),S(10)1  

Y( 40),A(10,10),X(40,16),P(1.110),IPRINOLMIMAT,MAR,IPART, 
2 FF( 40),KPOIN,NR,NW 
DO 1 I=1,ND 
DENOM=(14-BB(1)*X(I,-1)+BB(2)*X(I,2)+813(3)*X(I13)) 

1 FF(L) = BB(1)*BB(2)*BB(4)*X(I,1)*X(I g 2) DENOM**2 
RETU 
ENDRN  

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD NF(IC)=7FFC 
NP(IC).=7FF9 PHIZ(RC)=7FF6 SL(RC)=7FF4 B(RC)=7FF2 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 X(RC)=7E4E 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 IPART(IC)=7937 
NR(IC)=78E4 NW(IC)=78E3 DENOM(R )=0000 I(I )=0008 

STATEMENT ALLOCATIONS 
1 =0058 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FADD FMPYX FLD FLDX FSTO FSTOX FDVR FAXI FLOAT SO 

INTEGER CONSTANTS 
1=0010 2=0011 

CORE REQUIREMENTS FOR FUN 
COMMON 1822 VARIABLES 16 PROGRAM 116 

RELATIVE ENTRY POINT ADDRESS IS 0012 (HEX) 

END OF COMPILATION 

// DUP 

*DELETE FUN 2002 
CART ID 2002 DB ADDR 36F1 DB CNT 000A 

*STORE WS UA FUN 2002 2002 
CART ID.2002 DB ADDR 3F76 DB CNT 0009 



PAGE 1 11/10/72 I to, 

// JOB F 1001 2002 3003 4004 F 2002 p4 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 ACTUAL 8K CONFLG 8K 

USER - WRM PROGRAM NAME - LSEST GROUP - CSRD 

// 
*ONEFOR WORD INTEGERS 
*LIST ALL 

SUBROUTINE PART 
COMMON KEY,MJM,ND,NF,NFD,NI,NP,PHIZ,SUFB(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10),X(40,16),P(1,10),IPRIN,ILM,MAT,MAR,IPART, 
2 FF( 40),KPOIN,NROW 
K=KPOIN 
DENOM=(1+ B(1)*X(K,1)+ B(2)*X(K,2)+ B(3)*X(K,3)) 
P(1,1)= 8(2)*B(4)*X(K,1)*X(K,2)*(DENOM-2*8(1)*X(K,1)) DENOM**3 
P(12)= 8(1)*8(4)*X(K,1)*X(K,2)*(DENOM-2*B(2)*X(K,2)) / DENOM**3 
P(1,3)= 2.0*B(1)*B(2)*B(4)*X(K,1)*X(K,2)*X(K,3) /DENOM**3 
P(1,.4)= B(1)*B(2)*X(K,1)*X(K,2) / DENOM**2 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD NF(IC)=7FFC 
NP(IC)=7FF9 PHIZ(RC)=7FF6 SL(RC)=7FF4 B(RC)=7FF2 
S(RC1=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 X(RC)=7E4f:: 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 IPART(IC)=7937 
NR(IC)=78E4 NW(IC)=78E3 DENOM(R )=0000 K(I )=0008 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FADD FMPY FMPYX FLD FLOX FSTO FSTOX FSBR FDVR FA 

REAL CONSTANTS 
.200000E 01=0010 

INTEGER CONSTANTS 
1=0012 2=0013 3=0014 

CORE REQUIREMENTS FOR PART 
COMMON 1822 VARIABLES 16 PROGRAM 224 

RELATIVE ENTRY POINT ADDRESS IS 0015 (HEX) 

END OF COMPILATION 

// DUP 

*DELETE PART 2002 
CART ID 2002 DB ADDR 3BF1 DB CNT 0012 

*STORE WS UA PART 2002 2002 
CART LD 2002 DB ADDR 3F74 DB CNT 0012 



°D 

DEPENDENT 

7 LAIN,V 

164440-C-4/41-: - 

INDEPENDENT 
1 

tut4,-{„ Gw7,I 

2 

en- V 

t i .  

3 

0.28550E-02 0.48200E 00 0,10000E 00 0.50800E 0 
0.30068E-01 0.24590E 01 0.52700E 00 0.51500E 
0.30727E-01 0. 24500E 01 0.53000E 00 0.51500E 0 
0.48620E-02 0.47700E 00 0.49400E 00 0.25380E :J 
0..13938E-01 0.51400E 00 0.54000E 00 0.45500E 07 
0.10485E-01 0.47 300E OO 0.55200E 00 0.47300E 0: 
0.14537E-01 0.47000E 00 0.55800E 00 0.47300E C 
0.29620E-02 
0.21776E-01 

0.10400E 
0.45000E 

00 
00 

0:56200E 
0.28400E 

00 
01  

0.44000E 
0.23000E 

3.
) 

0018243E-01: 0.40900E 00 0.28100E 01 0.28900E 0:  
0.92190E-02 0.48400E 00 0.10750E 01 0.94200E 0,  
0.24837E-01 0.35700E 00 0.15900E 01 0.15300E 0'  

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*D-1 

PHI=.n 0.86975E-04 
PARAMETERS 

PHI= 0.86066E-04 
PARAMETERS 

PHI= 0.85640E-04 
PARAMETERS 

PHI= 0.85586E-04 
PARAMETERS 

PHI= 0.85578E-04 
PARAMETERS 

PHI= 0.85570E-04 
PARAMETERS 

PHI=. 0.85562E-04 
PARAMETERS 

PHI= 0.85554E-04 
PARAMETERS 

PHI= 0.85546E-04 
PARAMETERS 

PHI= 0.85539E-04 
PARAMETERS 

PHI= 0.85531E-04 
PARAMETERS 

PHI= 0.85524E-04 
PARAMETERS 

PHI= 0.85516E-04 
PARAMETERS 

PHI= 0-.85509E-04 
PARAMETERS 

PHI=. 0.85501E-04 
PARAMETERS 

PHI= 0.85494E-04 
PARAMETERS 

PHI=. 0.85487E-04 
PARAMETERS 

PHI= 0.85480E-04 
PARAMETERS 

PHI= 0.85473E-04 
PARAMETERS 

PHI= 0.85466E-04 
PARAMETERS 

SQRT(PHI)/ND=. 0:77717E-03 
0.33900E 00 0.54500E 00 

SQRT(PHI)/ND= 0.77309E-03 
0.34052E 00 0.54540E 00 

SQRT(PHI)/ND= 0:77118E-03 
0.34180E 00 0.54550E 00 

SQRT(PHI)/ND= 0:77093E-03 
0.34287E 00 0.54532E 00 

SQRT(PHI)/ND= 0.77090E-03 
0.34290E 00 0.54532E 00 

SQRT(PHI)/ND= 0.77086E-03 
0.34293E 00 0.54532E 00 

SQRT(PHI)/ND= 0:77083E-03 
0.34296E 00 0.54533E 00 

SQRT(PHI)/ND= 0:77079E-03 
0.34300E 00 0.54533E 00 

SQRT(PHI)/ND= 0:77076E-03 
0.34303E 00 0.54534E 00 

SQRT(PHI)/ND= 0.'77072E-03 
0.34306E 00 0.54534E 00 

SQRT(PHI)/ND= 0.77069E-03 
0.34309E 00 0.54535E 00 

SQRT(PHI)/ND= 0:77066E-03 
0.34312E 00 0.54535E 00 

SQRT(PHI)/ND= 0:77062E-03 
0.34315E 00 0.54536E 00 

SQRT(PHI)/ND= 0:77059E-03 
0.34318E 00 0.54536E 00 

SQRT(PHI)/ND= 077056E-03 
0.34322E 00 0.54536E 00 

SORT(PHI)/ND= 0:77052E-03 
0.34325E 00 0.54537E 00 

SQRT(PHI)/ND= 0:77049E-03 
0.34328E 00 0.54537E 00 

SQRT(PHI)/ND= 0.77046E-03 
0.34331E 00 0.54538E 00 

SQRT(PHI)/ND= 0:77043E-03 
0.34334E 00 0.54538E 00 

SQRT(PHI)/ND= 0:77039E-03 
0.34337E 00 0.54539E 00 

LAMBDA= 0.10000E-01 
0.49700E 00 0.71300E CE 

LAMBDA= 0.10000E 02 
0.49416E 00 0.71456E 0: 

LAMBDA= 0.99999E 01 
0.49037E 00 0.71578E 0 

LAMBDA= 0.99999E 01 
0.48575E 00 0.71670E 

LAMBDA= 0.99999E-01 
0.48575E 00 0.71670E 

LAMBDA= 0.99999E-01 
0.48576E 00 0.71670E ; 

• LAMBDA= 0.99999E-01 
0.48577E 00 0.71670E 

LAMBDA= 0:99999E-01 
0.48577E 00 0.71670E 00: 

LAMBDA= 0.99999E-01 
0.48578E 00 0.71670E 00,  

LAMBDA= 0.99999E-01 
0.48578E 00 0.71670E 0 

LAMBDA= 0:99999E-01 
0.48579E 00 .0.71670E 

LAMBDA= 0.99999E-01 
0.48579E 00 0.71670E 

LAMBDA= 0.99999E-01 
0.48560E 00 0.71670E 

LAMBDA= 0.99999E-01 
0.48581E 00 0.71670E 0C 

LAMBDA= 0.99999E-01 
0.48581E 00 0.71670E 0:..E 

LAMBDA= 0.99999E-01 
0.48582E 00 0.71670E 0 

LAMBDA= 0.99999E-01 
0.48582E 00 0.71670E OC 

LAMBDA= 0.99999E-01 
0.48583E 00 0.71670E OC 

LAMBDA= 0.99999E-01 
0.48584E 00 0.71670E 00 

LAMBDA= 0.99999E-01 
0.48584E 00 0.71670E OE 



PHI= 0.85458E-04 
PARAMETERS 

PHI= 0.85451E-04 
PARAMETERS 

PHI= 0.85445E-04 
PARAMETERS 

PHI= 0.85438E-04 
PARAMETERS 

PHI= 0085431E-04 
PARAMETERS 

PHI 0.85424E-04 
PARAMETERS 

PHI= 0.85417E-04 
PARAMETERS 

PHI= 0.85410E-04 
PARAMETERS 

PHI= 0.85404E-04 
PARAMETERS 

SGRT(PHI)/ND=, 0.77036E-03 
0.34340E 00 0.54539E 00 

SORT(PHI)/ND= 0,;77033E-03 
0.34343E 00 0.54540E 00 

SORT(PHI)/ND= 0.77030E-03 
0.34346E 00 0.54540E 00 

SORT(PHI)/ND= 0177027E-03 
0.34349E 00 0.54541E 00 

SQRT(PHI)/ND= 0.77024E-03 
0.34352E 00 0.54541E 00 

SORT(PHI)/ND= 0.77021E-03 
0.34355E 00 0.54541E 00 

SORT(PHI)/ND= 0:77018E-03 
0.34358E 00 0.54542E 00 

SQRT(PHI)/ND= 0:77015E-03 
0.34361E 00 0.54542E 00 

SQRT(PHI)/ND= 0:/77012E-03 
0.34364E 00 0.54543E 00  

112., 

LAMBDA= 0.99AE 
0.48585E 00 

LAMBDA= 0.99c0TA
.6-94 0.48585E 00 

LAMBDA= 0.99999E-01 
0.48586E 00 0.71669E  

LAMBDA= 0.99393T6-064 
0.48586E 00 

LAMBDA= 0.99999E-01 
0.48587E OD 0.71669E  

. LAMBDA= 0.99MT-a4 
0.48588E 00 

LAMBDA= 0.99999E-01 
0.48588E 00 0.71669E  

LAMBDA= 0.99999E-01 
0.48589E 00 0.71669E 0  

LAMBDA= 0.99999E-01 
0.48589E 00 0.71669E 0  

ALGORITHM TERMINATED 

PHI= 0.85404E-04 
PARAMETERS 0.34364E 00 

DEPENDENT DIFFERENCE 

0.30085E-02 -0.15358E-03 
0.30663E-01_ -0.59508E-03 
0.30762E-01 -0.35386E-04 
0.44516E-02 0.41033E-03 
0.13020E-01 0.91798E-03 
0.12230E-01 -0.17453E-02 
0.'12252E-01 0.'22846E-02 
0.32426E-02 -0.28062E-03 
0.21658E-01 0.11961E-03 
0.19501E-01 -0.1.2588E-02 
0.14305E-01 -0.50865E-02 
0.17894E-01 0.69425E-02 

CORRELATION MATRIX 

0.54543E 00 

INDEPENDENT 
1 

0.48589E 

2 

00 

0.48200E 00 0.10000E 00 
0.24590E 01 0.52700E 00 
0.24500E 01 0.53000E 00 
0.47700E 00 0.49400E 00 
0.51400E 00 0.54000E 00 
0.47300E 00 0.55200E 00 
0.47000E 00 0.55800E 00 
0.10400E 00 0.56200E 00 
0.45000E 00 0.28400E 01 
0.40900E 00 0.28100E 01 
0.48400E 00 0.10750E 01 
0.35700E 00 0.15900E 01 

SQRT(PHI)/ND= 0.177012E-03 LAMBDA=. 0.99999E 04 
0.71669E 

3 

0.50800E 
0.51500E C 
0.51500E 
0.25380E 
0.45500E 
0.47300E 
0.47300E 
0.44000E 
0.23000E 
0.28900E 
0.94200E 
0.15300E 

1.000 
0.506 1.000 
0. 749 0.883 1.000 
0.895 0.806 0.887 1.000 

29 STEPS 



DEPENDENT 

t 
VV 

 INDEPENDENT 
1 2 

It 

3 

0.55460E-02 0.47800E 00 0.10200E 00 0.52500E 
0.44790E-01 
0.43983E-01 
0.18437E-01 
0;17224E-01 
0.14084E-01 
0.95680E-02 

0.25050E 
0.25000E 
0.42500E 
0.43300E 
0.48900E 
0.54600E 

01 
01 
00 
OG 
00 
00 

0.51800E 
0.51700E 
0.27700E 
0.28000E 
0.56200E 
0.50600E 

00 
00 
01 
01 
00 
00 

0.49700E 
0.48500E 
0.31000E 
0.27000E 
0.51000E-
0.44600E 

0415934E-01 0.46900E 00 0.55600E 00 0.47500E 
0.35710E-02 0. 10000E 00 0.54000E 00 0.46400E 
0.63580E-02 0.42200E 00 0.46200E 00 0.26150E 
0.'79380E-02 0.46700E 00 0.48500E 00 0.25550E 
0.28631E-01 0. 14950E 01 0.51100E 00 0.49500E 
0.45888E-01 0.12220E 01 0.77600E 00 0. 10300E 

MATRIX 1 IS A SL*D 
MATRIX 2 LS A + SL*I 
MATRIX 3 LS A + SL*D-1 

PHI= 0.11031E-03 
PARAMETERS 

PHI= 0.10954E-03 
PARAMETERS 

PHI= 0.10927E-03 
PARAMETERS 

PHI= 0.10927E-03 
PARAMETERS 

PHI= 0.10855E-03 
PARAMETERS 

PHI= 0.10850E-03 
PARAMETERS 

PHI= 0.10849E-03 
PARAMETERS 

PHI= 0.10849E-03 
PARAMETERS 

PHI= 0.10823E-03 
PARAMETERS 

PHI= 0.10823E-03 
PARAMETERS 

PHI=, 0.10823E-03 
PARAMETERS 

PHI=, 0.10797E-03 
PARAMETERS 

PHI= 0.10797E-03 
PARAMETERS 

PHI= 0.10797E-03 
PARAMETERS 

PHI= 0.10797E-03 
PARAMETERS 

PHI= 0.10773E-03 
PARAMETERS 

PHI 0.10772E-03 
PARAMETERS 

PHI= '0.10772E-03 
PARAMETERS 

PHI= 0.10749E-03 
PARAMETERS 

PHI=. 0.10748E-03  

SQRT(PHI)/ND= 0.80794E-03 
0.20100E 00 0.63800E 00 

SQRT(PHI)/ND=, 0.80511E-03 
0.20147E 00 0.63880E 00 

SQRT(PHI)/ND= 0.80410E-03 
0.20184E 00 0.63926E 00 

SQRT(PHI)/ND=. 0.80409E-03 
0.20187E 00 0.63929E,00 

SQRT(PHI)/ND= 0.80145E-03 
0.20390E 00 0.63970E 00 

SQRT(PHI)/ND= 0.80127E-03 
0.20442E 00 0.63981E 00 

SQRT(PHI)/ND= 0480125E-03 
0.20455E 00 0.63983E 00 

SQRT(PHI)/ND= 0:80125E-03 
0.20465E 00 0.63986E 00 

SQRT(PHI)/ND= 0:80028E-03 
0.20464E 00 0.63986E 00 

SQRT(PHI)/ND= 0.80027E-03 
0.20474E 00 0.63988E 00 

SQRT(PHI)/ND= 0:80027E-03 
0.20480E 00 0.63990E 00 

SQRT(PHI)/ND=. 0.79933E-03 
0.20480E 00 0.63990E 00 

SQRT(PHI)/ND= 0:79932E-03 
0.20507E 00 0.63996E 00 

SQRT(PHI)/ND= 0:79932E-03 
0.20497E 00 0.63994E 00 

SQRT(PHI)/ND= 0.79932E-03 
0.20494E 00 0.63993E 00 

SQRT(PHI)/ND= 0.79842E-03 
0.20494E 00 0.63993E 00 

SQRT(PHI)/ND= 0.79840E-03 
0.20506E 00 0.63996E 00 

SORT(PHI)/ND= 0479840E-03 
0.20515E 00 0.63998E 00 

SORT(PHI)/ND= 0.)79752E-03 
0.20514E 00 0.63997E 00 

SQRT(PHI)/ND= 0479751E-03  

LAMBDA= 0.10000E-01 
0.21000E 00 0.98700E 

LAMBDA= 0.10000E 02 
0.20836E 00 0.98857E 

LAMBDA= 0.99999E 01 
0.20620E 00 0.98982E 

LAMBDA= 0.99999E 02 
0:20594E 00 0.98992E 

LAMBDA= 0.99999E-01 
0.20617E 00 0.99047E 

LAMBDA= 0.99999E-01 
0.20623E 00 0.99061E 

LAMBDA= 0.99999E-01 
0.20625E 00 0.99065E 

LAMBDA= 0.99999E-01 
0.20626E 00 0.99068E 

LAMBDA= 0.99999E 01 
0.20769E 00 0.99066E 

LAMBDA= 0.99999E-01 
0.20770E 00 0.99069E 

LAMBDA= 0.99999E-01 
0.20771E 00 0.99071E 

LAMBDA= 0.199999E 01 
0420910E 00 0.99069E 

LAMBDA= 0.99999E-01 
0:20914E 00 0.99077E 

LAMBDA= 0.99999E-01 
0420913E 00 0.99074E 

LAMBDA= 0.99999E-01-  
0.20912E 00 0.99073E 

LAMBDA= 0.99999E 01 
0.21049E 00 0.99071E 

LAMBDA= 0.99999E-01 
0.21050E 00 0.99074E 

LAMBDA= 0.99999E-01 
0.21051E 00 0.99077E 

LAMBDA= 0.99999E 01 
0.21186E 00 0.99074E 

LAMBDA= 0.'99999E-01 



PARAMETERS 

PHI= 0.10748E-03 
PARAMETERS 

PHI= 0.10726E-03 
PARAMETERS 

PHI= 0.10725E-03 
PARAMETERS 

PHI= 0.10725E-03 
PARAMETERS 

PHI= 0.10703E-03 
PARAMETERS 

PHI= 0.10703E-03 
PARAMETERS 

PHI= 0.10703E-03 
PARAMETERS 

PHI= 0.10703E-03 
PARAMETERS 

PHI= 0.10682E-03 
PARAMETERS 

0.2D539E 00 0.64003E 00 

SQRT(PHI)/ND=. 0.79751E-03 
0.20530E 00 0.64001E 00 

SQRT(PHI)/ND= 0:79666E-03 
0.20529E 00 0.64001E 00 

SQRT(PHI)/ND= 0.79665E-03 
0.20556E 00 0.64007E 00 

SQRT(PHI)/ND= 0:79665E-03 
0.20546E 00 0.64005E 00 

SORT(PHI)/ND= 0.79583E-03 
0.20546E 00 0.64004E 00 

SORT(PHI)/ND= 0.79582E-03 
0.20571E 00 0.64010E 00 

SQRT(PHI)/ND=, 0.79582E-03 
0.20561E 00 0.64008E 00 

SQRT(PHI)/ND= 0.79582E-03 
0.20559E 00 0.64008E 00 

SORT(PHI)/N0=, 079503E-03 
0.20559E 00 0.64007E 00  

t 11 

0.21189E 00 0.99082E 

LAMBDA= 0.99999E-01 
0.21188E 00 0.99079E 

LAMBDA= 0.99999E 01 
0.21320E 00 0.99077E 

LAMBDA= 0.99999E-01 
0.21323E 00 . 0.99085E 

LAMBDA= 0.99999E-01 
0.21322E 00 0.99082E 

LAMBDA= 0.99999E 01 
0.21452E 00 0.99079E 

LAMBDA= 0.99999E-01 
0.21455E 00 0.99087E 

LAMBDA= 04.99999E-01 
0.21454E 00 0.99084E 

LAMBDA= 0.99999E-01 
0.21453E 00 0.99084E 

LAMBDA= 0.99999E 01 
0.21580E 00 0.99080E 

ALGORITHM TERMINATED 

PHI= 0.10682E-03 
PARAMETERS 

DEPENDENT 

SQRT(PHI)/ND= 079503E-03 
0.20559E 00 0.64007E 00 

DIFFERENCE INDEPENDENT 

LAMBDA= 0.99999E 04 
0.21580E 90 0.99080E 

1 2 3 

0.38991E-02 0.16468E-02 0.47800E 00 0.10200E 00 0.52500E 
0.44319E-01 0.47051E-03 0.25050E 01 0.51800E 00 0.49700E 
0.44338E-01 -0.35566E-03 0.25000E 01 0.51700E 00 0.48500E 
0:17912E-01 0.52412E-03 0.42500E 00 0.27700E 01 0.31000E 
0:18294E-01 -0.10707E-02 0.43300E 00 0.28000E 01 0.27000E 
0.16553E-01 -0.24695E-02 0.48900E 00 0.56200E 00 0.51000E- 
0.15340E-01 -0.57724F-02 0.54600E 00 0.50600E 00 0.44600E 
0.14064E-01 0.18696E-02 0.46900E 00 0.55600E 00 0.47500E 
0:32745E-02 0.29642E-03 0.10000E 00 0.54000E 00 0.46400E 
0:67071E-02 -0.34912E-03 0.42200E 00 0.46200E 00 0.26150E 
0.77043E-02 0.23366E-03 0.46700E 00 0.48500E 00 0.25550E 
0.32851E-01 -0.42209E-02 0.14950E 01 0.51100E 00 0.49500E 
0.39458E-01 0.64299E-02 0.12220E 01 0.77600E 00 0.10300E 

CORRELATION MATRIX 

1.000 
0.804 1.000 
0.755 0.838 1.000 
0.966 0.912 0.808 1.000 

29 STEPS 



115, 

DEPENDENT INDEPENDENT 
1 2 3 

0.18100E-01 0.50000E 00 0.27350E 01 0.27000E 
0..10045E-01 0.48200E 00 0.56000E 00 0.62000E- 
0,94070E-02 0.50100E 00 0.53300E 00 0.46600E 
0.12732E-01 0.47500E 00 0.55300E 00 0.47100E 
0:15592E-01 0.47600E 00- 0.55600E 00 0.47800E 
0.27940E-02 0.10100E 00 0.54800E 00 0.45100E 
0.34500E-01 0.23350E 01 0.55000E 00 0.61000E 
0,22962E-01 0.25400E 01 0.45200E 00 0.51000E 
0.:27840E-01 0.24050E 01 0,52400E 00 0.57200E 
0.25320E-02 0.48900E 00 0.98000E-01 0.51300E 
0.10425E-01 0.48000E 00 0.48000E 00 0.25500E 
0:47120E-02 0.55500E 00 0.29900E 00 0.16450E 
0.15925E-01 0.59900E 00 . 0.99600E 00 0.90700E 
0.13396E-01 0.43800E 00 0.15230E 01 0. 13600E 
0.17770E-01 0.47800E 00 0.14800E 01 0.14400E 

MATRIX 1 IS A + SL*D 
MATRIX 2 LS A + SL*I 
MATRIX 3 IS A + SL*D-1 

PHI= 0.89725E-04 
PARAMETERS 

PHI= 0.89341E-04 
PARAMETERS 

PHI= 0.89239E-04 
PARAMETERS 

PHI= 0.89236E-04 
PARAMETERS 

PHI= 0.89236E-04 
PARAMETERS 

PHI= 0.89236E-04 
PARAMETERS 

PHI= 0.89235E-04 
PARAMETERS 

PHI= 0.89230E-04 
PARAMETERS 

PHI= 0.89177E-04 
PARAMETERS 

PHI= 0.88865E-04 
PARAMETERS 

PHI= 0.88699E-04 
PARAMETERS 

PHI= 0.88614E-04 
PARAMETERS 

PHI=. 0.88576E-04 
PARAMETERS 

PHI= 0.88564E-04 
PARAMETERS 

PHI= 0.88563E-04 
PARAMETERS 

PHI=. 0.88562E-04 
PARAMETERS 

PHI= 0.88561E-04 
PARAMETERS 

PHI= 0.88561E-04 
PARAMETERS 

PHI= 0.88560E-04 
PARAMETERS 

SQRT(PHI)/NO= 0.63149E-03 
0.25100E 00 0.47900E 00 

SQRT(PHI)/ND= 0.:63013E-03 
0.25190E 00 0.48525E 00 

SQRT(PHI)/ND= 0.62977E-03 
0.25234E 00 0.48667E 00 

SQRT(PHI)/ND= 0.:62976E-03 
0.25273E 00 0.48797E 00 

SQRT(PHI)/ND= 0.62976E-03 
0.25278E 00 0.48812E 00 

SQRT(PHI)/ND= 0.62976E-03 
0.25278E 00 0.48814E 00 

SQRT(PHI)/ND= 0.62976E-03 
0.25278E 00 0.48814E 00 

SQRT(PHI)/ND= 0:62974E-03 
0.25280E 00 0.48815E 00 

SQRT(PHI)/ND= 0.62955E-03 
0.25292E 00 0.48826E 00 

SQRT(PHI)/ND= 04:62845E-03 
0.25372E 00 0.48910E 00 

SQRT(PHI)/ND= 0.62786E-03 
0.25429E 00 0.48983E 00 

SQRT(PHI)/ND= 0.62756E-03 
0.25468E 00 0.49048E 00 

SQRT(PHI)/ND= 0.62743E-03 
0.25495E 00 0.49107E 00 

SORT(PHL)/ND= 0.62738E-03 
0.25513E 00 0.49161E 00 

SQRT(PHI)/ND= 0.62738E-03 
0.25515E 00 0.49166E 00 

SQRT(PHI)/ND= 062738E-03 
0.25517E 00 0.49172E 00 

SQRT(PHI)/ND= 0.62738E-03 
0.25519E 00 0.49178E 00 

SQRT(PHI)/ND= 0.62737E-03 
0.25521E 00 0.49183E 00 

SQRT(PHI)/ND= 0.62737E-03 
0.25523E 00 0.49189E 00  

LAMBDA= 0.10000E-01 
0.48000E-01 0.65900E 

LAMBDA= 0,10000E 01 
0.60721E-01 0.66169E 

LAMBDA= 0.10000E 02 
0.63869E-01 0.66259E 

LAMBDA= 0.99999E 01 
0.66966E-01 0.66337E 

LAMBDA= 0.99999E 02 
0.67330E-01 0.66347E 

LAMBDA= 0.99999E 03 
0.67367E-01 0.66348E 

LAMBDA= 0.99999E 02 
0.67368E-01 0.66348E 

LAMBDA= 0.99999E 01 
0.67377E-01 0.66349E 

LAMBDA= 0.99999E 00 
0.67463E-01 0.66358E 

LAMBDA= 0.99999E-01 
0.68214E-01 0.66423E 

LAMBDA= 0.99999E-01 
0.68912E-01 0.66473E 

LAMBDA= 0.99999E-01 
0.69571E-01 0.66512E 

LAMBDA= 0.99999E-01 
0.70202E-01 0.66543E 

LAMBDA= 0.99999E-01 
0.70811E-01 0.66568E 

LAMBDA= 0.99999E 00 
0.70874E01 0.66570E 

LAMBDA= 0.99999E 00 
0.70937E-01 0.66573E 

LAMBDA= 0.99999E 00 
0.70999E-01 0.66576E 

LAMBDA= 0.99999E 00 
0.71062E-01 0.66578E 

LAMBDA= 0..99999E 00 
0.7112,4E-01 0.66581E 



PHI= 0.88560E-04 
PARAMETERS 

PHI= 0.88560E-04 
PARAMETERS 

PHI= 0.88560E-04 
PARAMETERS 

PHI= 0.88534E-04 
PARAMETERS 

PHI= 0.88531E-04 
PARAMETERS 

PHI= 0.88531E-04 
PARAMETERS 

PHI= 0.88531E-04 
PARAMETERS 

SORT(PHI)/ND= 0.62737E-03 
0.25525E 00 0.49194E 00 

SORT(PHI)/ND= 0062737E-03 
0.25525E 00 0.49194E 00 

SORT(PHI)/ND= 0.62737E-03 
0.25525E 00 0.49195E 00 

SQRT(PHI)/ND= 0062728E-03 
0.25626E 00 0.49231E 00 

SQRT(PHI)/ND= 0.62727E-03 
0.25610E 00 0.49227E 00 

SORT(PHI)/ND= 0.62727E-03 
0.25610E 00 0.49227E 00 

SORT(PHI)/ND= 0,62727E-03 
0.25610E 00 0.49227E 00 

'U., 
LAMBDA= 0.99999E 00 

0.71186E-01 0.66583E 

LAMBDA= 0.99999E 01 
0.71192E-01 0.66583E 

LAMBDA= 0.99999E 01 
0.71199E-01 0.66584E 

LAMBDA= 0.99999E-01 
0.71417E-01 0.66640E 

LAMBDA= 0.99999E-01 
0.71393E-01 0.66634E 

. LAMBDA= 0.99999E 02 
0.71393E-01 0.66634E 

LAMBDA= 0.99999E 02 
0.71394E-01 0.66634E 

ALGORITHM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.18474E-01 -0.37405E-03 0.50000E 00 0.27350E 01 0.27000E 
0.11510E-01 -0.14658E-02 0.48200E 00 0.56000E 00 0.62000E- 
0.11063E-Or -0.16565E-02 0.50100E 00 0.53300E 00 0.46600E 
0.10828E-01 0.19030E-02 0.47500E 00 0.55300E 00 0.47100E 
0.10876E-01 0.47153E-02 0.47600E 00 0.55600E 00 0.47800E 
0.26371E-02 0.15681E-03 0.10100E 00 0.54800E 00 0.45100E 
0;29502E-01 0.49975E-02 0.23350E 01 0.55000E 00 0.61000E 
0.26453E-01 -0.34919E-02 0.25400E 01 0.45200E 00 0.51000E 
0.28877E-01 -0.10374E-02 0. 24050E 01 0..52400E 00 0457200E 
0:27492E-02 -0.21725E-03 0.48900E 00 0.98000E-01 0.51300E 
0.81478E-02 0.22771E-02 0.48000E 00 0.48000E 00 0.25500E 
0.70/i43E-02 -0.23323E-02 0.55500E 00 0.29900E 00 0.16450E 
0.17171E-01 -0.12460E-02 0. 59900E 00 0.99600E 00 0.90700E 
0.15997E-01 -0.26019E-02 0.43800E 00 0.15230E 01 0.13600E 
0.17155E-01 0.61476E-03 0.47800E 00 0.14800E 01 0.14400E 

CORRELATION MATRLX 

1.000 
0.693 1.000 
0.710 0.809 1.000 
0.915 0.905 0.787 1.000 

25 STEPS 
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// J08 F 1001 2002 3003 4004 F 2 

5kral,a7-c: Dat4,- 
• is 7, H7, 

// FOR 
*ONE WORD INTEGERS 
fl.-15T ALL 
*loCS(CARD91403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM - NO DISSOCIATION OF HYDROGEN 
C 

REAL KHpKU9KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20)9RCALC(20),DIFF(20) 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP •••• CSRD 

C 
C 
C 

C 

C 
ICRD=2 
LPRT=5 
ERROR = 0.0 
PHI=0.0 

*** READ CONSTANTS *** 

READ(ICRD,100) KH,KU,KS,EK 

L=0 
2 L=L+1 

READ(ICRD1102) REXP(L),PH(L),PU(L),PS(L) 
IF( PH(L) ) 60,30,20 

20 DENOM = 1.4- KH*PH(L) KU*PU(L) KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM**2 
DIFF(L) = ( REXP(L) - RCALC(L)) /RCALC(L) * 100. 
PHI = PHI ( RCALC(L) - REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRT,110) 
WRITE(LPRT,111) KH 
WRITE(LPRT,112) KU 
WRITE(LPRT,113) KS 
WRITE(LPRT,114) EK 
WRITE(LPRT9120) 
DO 50 L = 1,KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRT,130) L,RCALC(L),REXP(L),PH(L),PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR/XNUM 
WRITE(LPRT,140) PHI, ERROR 

60 CALL EXIT 
C 

100 FORMAT( 4F15.0 ) 
102 FORMAT( 10X14F10.0 ) 
110 FCRMAT( 1H1 ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = 9 F6.4 ) 
114 FORMAT( 6H EK = , F6.4 / ) 
120 FURMAT(3X,50H CALC EXPER PH PU PS / 

1 3X,20H RXN RATE RXN RATE /35X,10H PCT ERROR ) 
130 FORMAT(1X02,5F10.51 F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1
END 

/ 18H AVG PCT ERROR = , F10.1 ) 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 PS(R )=0076-0050 REXP(R )=0 
KH(R )=00F0 KU(R )=00F2 KS(R )=00F4 ERROR(R )=-0 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0104 LPRT(I )=0 

STATEMENT ALLOCATIONS 
100 =0114 102 =0117 110 =0116 111 =011E 112 =0124 '113 =012A 
2 =01BD 20 =OIDC 30 =0229 50 =0264 60 =0294 



u 1 ;7.  i41 AJI,_- 

I 
KH = 0.3440 
KU = 0.5450 
KS = 0.4860 
EK = 0.7170 

CALC 
RXN RATE 

EXPER PH PU PS 
RXN RATE PCT ERROR 

1 0.00300 0.00285 0.48200 0.10000 0.50800 
2 0.03066 0.03006 2.45900 0.52700 0.51500 -1.9 
3 0.03076 0.03072 2.45000 0.53000 0.51500 -0.1 
4 0.00445 0.00486 0.47700 0.49400 2.53800 9.1 
5 0.01302 0.01393 0.51400 0.54000 0.45500 6.9 
6 0.01223 0.01048 0.47300 0.55200 0.47300 -14.3 
7 0.01226 0.01453 0.47000 0.55800 0.47300 18.5 
8 0.00324 0.00296 0.10400 0.56200 0.44000 -8.7 
9 0.02168 0.02177 0.45000 2.84000 0.23000 0.4 
10 0.01952 0.01824 0.40900 2.81000 0.28900 -6.5 
11 0.01431 0.00921 0,48400 1.07500 0.94200 -35.6 
12 0.01791 0.02483 0.35700 1.59000 0.15300 38.6 

PHI = 0.000085 
AVG PCT ERROR = 12.1 



PHI = 0.000106 
AVG PCT ERROR = 12.6 

s,nytkr, t 
vi,c,<Lcz,..,( (I) 

KH 
KU 
KS 
EK 

= 0.2060 
= 0.6400 
= 0.2160 
= 0.9910 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT 

1 0.00390 0.00554 0.47800 0.10200 0.52500 42.0 
2 0.04436 0.04479 2.50500 0.51800 0.49700 0.9 
3 0.04438 0.04398 2.50000 0.51700 0.48500 -0.8 
4 0.01794 0.01843 0.42500 2.77000 0.31000 2.7 
5 0.01833 0.01722 0.43300 2.80000 0.27000 -6.0 
6 0.01658 0.01408 0.48900 0.56200 0.05100 -15.0 
7 0.01536 0.00956 0.54600 0.50600 0.44600 -37.7 
8 0.01408 0.01593 0.46900 0.55600 0.47500 13.0 
9 0.00328 0.00357 0,10000 0.54000 0.46400 8.8 
10 0.00671 0.00635 0.42200 0.46200 2.61500 -5.3 
11 0,00771 0.00793 0.46700 0.48500 2.55500 2.8 
12 0.03289 0.02863 1.49500 0.51100 0.49500 12.9 
13 0.03951 0.04588 1.22200 0.77600 0.10300 16.1 

( I , 

ERROR 



KH 
KU 
KS 
EK 

= 0.2560 
= 0.4920 
= 0.0710 
= 0.6660 

CALC 
RXN RATE 

"" "4" 

EXPER 
RXN RATE 

WV LAs. I / 

- 

PH 

• (A-A4A 

PU 

.1 1A-41n 

PS 

( -1o. 

PCT ERROR 
1 0.01846 0.01810 0.50000 2.73500 0.27000 -1.9 
2 0.01149 0.01004 0.48200 0.56000 0.06200 -12.6 
3 0.01105 0.00940 0.50100 0.53300 0.46600 -14.8 
4 0.01081 0.01273 0.47500 0,55300 0.47100 17.6 
5 0.01006 0.01559 0.47600 0.55600 0.47800 43.4 
6 0.00263 0.00279 0.10100 0.54800 0.45100 6.0 
7 0.02947 0. 03450 2.33500 0.55000 0.61000 17.0 
8 0.02643 0.02296 2.54000 0.45200 0.51000 -13.1 
9 0.02085 0.02784 2.40500 0.52400 0.57200 -3.5 
10 0.00274 0.00253 0.48900 0.09800 0.51300 -7.8 
11 0.00814 0.01042 0.48000 0,48000 2.55000 27.9 
12 0.00704 0.00471 0,55500 0.29900 1.64500 33.0 
13 0.01715 0.01592 0.59900 0.99600 0.90700 -7.1 
14 0.01598 0.01339 0.43800 1.52300 0.13600 -16.1 
15 0.01713 0.01777 0.47800 1.48000 0.14400 3.6 

PHI = 0.000088 
AVG PCT ERROR = 15.0 



MECHANISM (h)  

EXPERIMENTAL DATA  





112. 

. :;isso,..14rinN (Jr W - LIN7AP, MCnEL - 275 DEG C 

REi41ESSION ANALYSIS 

CF.?!- NCENT VA.IABLF . RP  • 
' ALS1rUAL ST,A-N:!%kD DEVIATTIN 0.2224 

SIINI) f:1:Rt!:! CI- TOE PEAN q04t4 
'vw.TIPC.: I . 0.9341 
Mu!_TIPLf." 11; ).8726' 

ENTER7:0 PS 

WIR1311LE- 3 - COIF STO ERR111:: OF r PART!AL-R BETA-COEF 

PS 
:14.2 

u.21892285 
().64976215 

0.1135966 
0.17602199 

0.6677 
0.775? 

0.3423 
0.4646 

u.60d15:111 0.07929322 0.9312 0.9787 

.rNSTANT 1.7277946 

ANALYSIS OF VARIAME TABLE 

0.F. SUM in SQUARES MEAN SQUARE F 

PEAN 0.11442E 03 0.11442E 03 
3 0.30518E 01 0.10172E 01 0.20558E 

LRRCR 9 0.44532E 00 0.494800-01 

16 Vv  
1,11-Y 

. 
02 

ku 

k, s  = 

a = 

CA. 

A 

 

• o, 3Sti 

0.117 

• 3,905 

  

111-i 

   

Kki 



NO DIr.S0 nr - 1.INi1A;; mrva 325 C 12.3. 

RC,.1RESSI-AN ANALYSIS 

1:1");NOFNT 1PRILE 
;TATIA%fl !.)V(ATION 

ST.ANDA:01 rtqw': ur Tfli !JEAN 
'Yr4TIPLf: 
"1:LfIPLE 

;4A,Z1P8L..i F.NTERP PS 

- COEF STD E1ROR OF f PARTIAL-R BETA-COEP 

oc 1,-01401'089 0.9280/6 0.0451; 0.0200 
:)112. C..i95ei8163 0.15171F:64 

0.0921106 
0.7633 
0.8893 

0.4986 • 
0.8686 

'liS ?.1657953 

ANALYSIS or VARIANCE TABLE 

wuncE 

EA?; 
ilL::G;!ES::10N 
LRRUR 

D.F. SUM CF SQUARES MEAN SQUARE F 

1 0.16899E 03 0.14399E 03 
3 

1). 
0.260I6E 
0..69165E 

01 
00 

0.80053E CO 
0.444.96E-01 

0.17910E '.,2 

b = 0 SI 5 

bt- Z. 0.014f 

IKW ` ("kY 

ar 

(A) KwK %) 



I tc ,016.- 

KH 
KU 
KS 
EK 

0.3310 
= 0.3390 
= 0:2240 
= 1.9770 

CALC 
RXN RATE 

Dt5S•oklio..‘. it„ 

EXPER PH 
RXN RATE 

PU PS 

124-, 

PCT ERROR 
1 0.00288 0.00353 0.48200 0.10000 0.50800 22.2 
2 0.02713 0:02500- 2.45900 0.52700 0.51500 -7.8 
3 0:02721 003200 2.45000 053000 0.51500 17.5 
4 0.00538 0:00553J 0.47700 0.49400' 2.53800 2.7 
5 0.01258 0:00870- 0.51400 0:54000 0.45500 -30.8 
6 0.01202 001392° 0.47300 0.55200 0.47300 15.7 
7 0.01206 0.100960J 0.47000 0:55800 0.47300 -20.4 
8 0.00404 000514. 0.10400 0.56200 0.44000 27.1 
9 0.02050 0.01920- 0.45000 284000 0.23000 -6.3 
10 0.01878 0.02060 0.40900 2.81000 0.28900 9.6 
11 0.01496 0.01310 0.48400 1.07500 0.94200 12.4 
12 0.01787 0.;01860s1  0.35700 1J59000 0.15300 4.0 

PHI = 0.000062 
AVG PCT ERROR = 14.7 



)C.1 1.1""4 

o -( kA 
LS. 

KH := 0:1410 
KU = 0.3520 
KS = 0.1270 
EK = 3.9050 

CALC 
RXN RATE 

1 0.00373 
2 0.04038 
3 0.04039 
4 0.01978 
5 0.02016 
6 0.01687 
7 0.01548 
8 0.01458 
9 0.00409 
10 0.00718 
11 0.00816 
12 0.03003 
13 0.03732  

EXPER 
RXN RATE 
0:00298 
0:03890 
0:04500 
002060 
0.01850 
0:01800 
0:01030 
0.01215 
0:00705 
000824 
0:00734 
0.03190 
0:04350  

PH PU PS 

0.47800 0:10200 0.52500 
2.50500 0.51800 0.49700 
2.50000 0.51700 0.48500 
0.42500 2.77000 0.31000 
0.43300 2.80000 0.27000 
0.48900 0.56200 0.05100 
0.54600 0.50600 0.44600 
0.46900 0:55600 0.47500 
0.10000 0.54000 0.46400 
0.42200 0.46200 2.61500 
0.46700 0.48500 2.55500 
1.49500 0.51100 0.49500 
1.22200 0:77600 0.10300 

PCT ERROR 
-20.2 
-3.6 
11.4 
4:1 

-8.2 
6.6 

-33.4 
-16.7 
72.3 
14.6 

-10.1 
6.1 
16.5 

PHL = 01000113 
AVG PCT ERROR = 17.2 



KH 
KU 
KS 
EK 

= O°U750 
= O~Z740 
= 0. 0060 
= 4.7880 

/ ,)LC_ 

CALC EXPER PH PU PS 
RXN RATE RXN RATE PCT ERROR 

l 0^Ol829 O '020l0 0~50000 2.1 73500 0°27000 9.8 
2 O~Ol094 O~0Ll40 0°48200 0°56000 0°06200 4~l 
3 D.Ol0R5 0.1 01340 0~50100 0.'5330O 0°46600 23°4 
4 0.01.066 D*'00g46 0°47500 U~55300 0°47100 -ll~3 
5 O°OlO72 0.00871 0°47600 0.'55600 0°47800 -l8.T 
6 O~O0285 0~0O25O 0.10100 0.~54800 0°45l0O -l2°4 
7 0°O3Z4T 0°'O338O 2^33500 0~55OOO 0.61000 4~O 
8 0,02956 O°^0286O 2~54000 O~4520O 0°51000 -3°2 
9 O°U3l93 O~02470 2.40500 O-1 524O0 0°57200 -7.0 

IO 0.80258 O~OO440 0°48900 0.09800 0~51300 70.0 
11 O.00;4q 0 -  01106 0.48000 '011 48000 2.55500 16.4 
12 O°0DT50 : 0053 3 0.55500 0;29900 1~64508 -28~9 
13 O°Ul7T3 0 ~OlO85 0"59900 0 9960 0°90700 b°2 
14 O~Ol6O4 8JOl4L4 0°43800 1:52300 0°13600 -ll°8 
15 O°Ol7l3 O~1Ol59O 0°47800 1.;48000 0°14400 -7°l 

PHI = 0°000040 
4VG PCT ERROR = 15°6  



127. 
PAGE 1 11/09/72 

// JOB F 1001 2002 3003 4004 F 2002 FUN 

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE 
0000 000F 000F , 0000 
0001 1001 1001 0001 
0002 2002 2002 0002 
0003 3003 3003 0003 
0004 4004 • 4004 0004 

V2 M09 ACTUAL 8K CONFLG 8K 

USER - WRM PROGRAM NAME - LSEST GROUP CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE FUN(BB) 
DIMENSION 88(10) 
COMMON KEY,MJM,ND,NF,NFD/NITNP,PHIZI,SL,B(10),F( 40),G(10),S(10), 
1 Y( 40).A(10,10),X(40i16)tP(1i10),LPRINIILM,MAT,MAR,IPART, 
2 FF( 40),KPOIN,NR,NW 
DO 1 I=19ND 
DENOM = 1+(BB(1)*X(I71):)**0..5 + BB(2)*X(I 12) + 88(3)*X(I,3) 

1 FF(I) =88(1)*B20(2)* BB(4)*X(191)*X(I,2) / DENOM**3 
RETURN 
END 

VARIABLE ALLOCATLONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD NF(IC)=7FFC 
NP(IC)=7FF9 PHIL(RC)=7FF6 SL(RC)=7FF4 B(RC)=7FF2-7 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 X(RC)=7E4E-7 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 IPART(IC)=7937 
NR(IC)=78E4 NW(IC)=78E3 DENOM(R )=0000 I(I )=0008 

STATEMENT ALLOCATIONS 
1 =005D 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FAXB FADD FMPYX FLD FLDX FSTO FSTOX FDVR FAXI FLOA 

REAL CONSTANTS 
.500000E 00=0010 

INTEGER CONSTANTS 
1=0012 3=0013 

CORE REQUIREMENTS FOR FUN 
COMMON 1822 VARIABLES 16 PROGRAM 120 

RELATIVE ENTRY POINT ADDRESS IS 0014 (HEX).  

END OF COMPILATION 

// DUP 

*DELETE FUN 2002 
CART ID 2002 DB ADDR 3DA4 DB CNT 000A 

*STORE WS UA FUN 2002 2002 
CART ID 2002 DB ADDR 3E34 DB CNT 000A 



11/09/72 

F 1001 2002 3003 4004 

Li V, 

PART 

?AGE 1 

// JOB 

LOG DRIVE
0 000 

C001 
0002 
0003 
0004 

V2 M09 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004  

F 2002 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME LSEST GROUP •• CSRO 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE PART 
COMMON KEY,MJMIND,NF I NFD,NI,NP,PHIZ,SLIB(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10),X(40,.16),P(1,10),IPRIN,ILM,MAT,MAR,IPART, 
2 FF( 40),KPOIN,NR,NW 
1 K=KPOIN 
DENOM = 1. + (B(1)*X(K',1) )**0.5 + B(2)*X(K,2) B(3)*X(K,3) 
P(1,1)= B(2)*B(4)*X(K,1)*X(K,2)*(DENOM-1.5*B(1)**0.5*X(K,1)**0•5) 

1 / DENOM**4 
P(1,2)= B(1)*B(4)*X(K,1)*X(K,2)*(DENOM-3.0*8(2)*X(K,2)) /DENOM**4 
P(1,3)= 3.0*B(1)*6(2)*(3(4)*X(K11)*X(K,2)*XiK,3) / DENOM**4 

B(1)*B(2)*X4K,1)*X(K,2) / DENOM**3 
RETU 
ENDRN  

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD 
NP(IC)=7FF9 PHIZ(RC)=7FF6 SL(RC)=7FF4 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 
NR(IC)=78E4 NW(IC)=78E3 DENOM(R )=0000 

NF(IC)=7FFC 
B(RC)=7FF2-7FE0 
X(RC)=7E4E-7950 

IPART(iC)=7937 
K(I )=0008 

UNREFERENCED STATEMENTS 
1 

STATEMENT ALLOCATIONS 
=001B 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FAXB FAOD FMPY FMPYX FLO FLDX FSTO FSTOX FSBR FDVR 

REAL CONSTANTS 
.100000E 01=0010 .500000E 00=0012 .150000E 01=0014 .300000E 01=0016 

INTEGER CONSTANTS 
4=0018 3=0019 

'CORE REQUIREMENTS FOR PART 
COMMON 1822 VARIABLES 16 PROGRAM 236 

RELATIVE ENTRY POINT ADDRESS IS 001A (HEX): 

END OF COMPILATION 

// DUP 

'DELETE PART 2002 
CART ID 2002 DB ADDR 30A4 DB CNT 0012 

STORE WS UA PART 2002 2002 
CART ID 2002 DB ADDR 3E2C DB CNT 0012 



? (f‘k Vvt ILA 

ilAtt 

DEPENDENT 

•••• ?V 1.•) J 0 v • • - „ 

AN J. 11.-4-k•OS -C 4 i'oeN- t 

INDEPENDENT 
1 

e s obN 

2 3 
12`). 

0.35300E-02 0.48200E 00 0.10000E 00 0.50800E 00 
0.25000E-01 0.24590E 01 0.52700E 00 0.51500E 00 
0.32000E-01 0.24500E'01 0.53000E 00 0.51500E 00 
0.55300E-02 0.47700E 00 0.49400E 00 0;25380E 01 
0.87000E-0? 0.51400E 00 0.54000E 00 0.45500E 00 
0.1)20E-01 0.47300E 00 0.55200E 00 0.47300E 00 
0.06000E-02 0.47000E 00 0.55800E 00 0.47300E 00 
0.51400 -02 0.10400E 00 0.56200E 00 0.44000E 00 
0.19200E-01 0.45000E 00 0.28400E 01 0.23000E 00 
0.20600E-01 0.40900E 00 0.28100E 01 0.28900E 00 
0.13100E-01 0.48400E 00 0.10750E 01 0.94200E 00 
0.18600E-01 0.35700E 00 0:1590.0E 01 0.15300E 00 

MATRIX 1 IS A + SL*D. 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*0-1 

PHI= 0.'62864E-04 SORT(PHI)/ND= 0.66072E-03 LAMBDA= 0.10000E-01 MATRI) 
PARAMETERS 0.33100E 00 0.33900E 00 0.22400E 00 0.19770E 01 

PHI= 0.62863E-04 SORT(PHI)/ND= 0.66071E-03 LAMBDA= 0.10000E 02 MATRI) 
PARAMETERS 0.33081E 00 0.33928E 00 0:22311E 00 0.19779E 01 

PHI= 0.62495E-04 SORT(PHI)/NO= 0.65878E-03 LAMBDA= 0.99999E-02 MATRI) 
PARAMETERS 0.33081E 00 0.33928E 00 0.23533E 00 0.19821E 01 

-PHI= 0.60330E-04 SORT(PHI)/ND= 0:64727E-03 LAMBDA= 0.99999E-02 MATRI) 
PARAMETERS 0.26427E 00 0.32600E 00 0:20314E 00 0.23015E 01 

PHI= 0.60300E-04 SORT(PHI)/ND= 0:64711E-03 LAMBDA= 0.99999E 01 MATRI) 
PARAMETERS 0.26389E 00 0.32509E 00 0.20061E 00 0.22996E 01 

PHI= 0.60295E-04 SORT(PHI)/ND= 0.64708E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26384E 00 0.32498E 00 0.20031E 00 0.22993E 01 

PHI= 0.60291E-04 SORT(PHI)/ND= 0:64706E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26379E 00 0.32487E 00 0.20002E 00 0.22991E 01 

PHI= 0.60287E-04 SORT(PHI)/ND= 0.64703E-03 LAMBDA= 0.99999E 02 MATRI> 
PARAMETERS 0.26374E 00 0.32477E 00 0.19973E 00 0.22988E 01 

PHI= 0.60283E-04 SORT(PHI)/ND= 0:64702E-03 LAMBDA= 0.99999E 02 MATRI> 
PARAMETERS 0.26369E 00 0.32467E 00 0.19944E 00 0.22986E 01 

PHI= 0.60281E-04 SORT(PHI)/ND= 0.64700E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26364E 00 0.32456E 00 0.19915E 00 0.22983E 01 

PHI= 0.60278E-04 SORT(PHI)/ND 0.164699E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26360E 00 0.32446E 00 0.19886E 00 0.22981E 01 

PHI= 0.60276E-04 SORT(PHI) /ND= 0:64698E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26355E 00 0.32436E 00 0.19857E 00 0.22978E 01 

PHI= 0.60275E-04 SORT(PHI)/ND= 0:64697E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26350E 00 0.32426E 00 0.19828E 00 0.22976E 01 

PHI= 0.60274E-04 SORT(PHI)/ND= 0.64697E-03 LAMBDA= 0.99999E 02 MATRI) 
PARAMETERS 0.26346E 00 0.32416E 00 0.19800E 00 0.22974E 01 

PHI=. 0.60273E-04 SORT(PHI)/ND= 0:64696E-03 LAMBDA= 0.99999E 02 MATRI: 
PARAMETERS 0.26341E 00 0.32406E 00 0.19771E 00 0.22971E 01 

PHI= 0.60273E-04 SORT(PHI)/ND= 0.64696E-03 LAMBDA= 0.99999E 02 MATRI. 
PARAMETERS 0.26337E 00 .0.32396E 00 0..19743E 00 0.22969E 01 

PHI= 0.60273E-04 SQRT(PHI)/ND= 0.64696E-03 LAMBDA= 0.99999E 03 MATRI.  
PARAMETERS 0.26336E 00 0.32395E 00 0.'19740E 00 0.22969E 01 

PHI= 0.60273E-04 SORT(PHI)/ND= 0.64696E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.26336E 00 0.32394E 00 0.19737E 00 0.22969E 01 

PHI= 0.60273E-04 SORT(PHI)/NO= 0.64696E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.26335E 00 0.32393E 00 0.19734E 00 0.22968E 01 

PHI= 0.60273E-04 SORT(PHI)/ND= 0.64696E-03 LAMBDA= 0.99999E03 MAIM 
PARAMETERS 0.26335E 00 0.32392E 00 0.19731E 00 0.22968E 01 



I- 0.60273E-04 SORT(PHI)/ND=. 0:64696E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.26335E 00 0.32392E 00 0.19731E 00 0.22968E 01 

PHI= 0.60272E-04 SORT(PHI)/ND=. 0.M4696E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.26.335E 00 0.32392E 00 0.19731E 00 0.22968E 01 

ALGORLTHM CONVERGED 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.28612E-02 0.66877E-03 0.48200E 00 0.10000E 00 0.50800E 00 
0.28336E-01 -0.33360E-02 0.24590E 01 0.'52700E 00 0.51500E 00 
0. 284 13E-01 0.35863E-02 0.24500E 01 0.53000E 00 0.51500E 00 
0.56412E-02 -0.11129E-03 0.47700E 00 0.49400E 00 0.25380E 01 
0.12497E-01 -0.37973E-02 0.51400E 00 0.54000E 00 0.45500E 00 
0.'11920E-01 0.19996E-02 0.47300E 00 0.55200E 00 0.47300E 00 
N11955E-91 -,0.23553E-02 0.47000E 00 
0.38806E-02 6.12;0E-02 0.,110400E 00 

0.55800E 00 0.47300E 
0356?0gg 90 ol/titoo 

00 
00 

0.20325E-01 -0.112578-02 0.45000E 00 0.28400E Of 13.21060 00 
0.18618E-01 0.19815E-02 0.40900E 00 0.28100E 01 0.28900E 00 
0.15073E-01 -0.19735E-02 0.48400E 00 0.10750E 01 0.94200E 00 
0.17512E-01 0.10870E-02 0.35700E 00 0.15900E 01 0.15300E 00 

CORRELATION MATRIX 

1.000 
0.589 1.000 
0.796 0.821 1.000 
(4963 0.762 0.853 1.000 
21 STEPS 



iv“.10,1 fo..\,00.6k oY S 
4,40_ pyiessio.- 

DEPENDENT INDEPENDENT 
1 2 3 

t I. 

0.29800E-02 0.47800E 00 0.10200E 00 0.52500E 00 
0.38900E-01. 0.25050E 01 0.51800E 00 0.49700E 00 
0.45000E-01 0.25000E 01 0.51700E 00 0.48500E 00 
0.20600E-01 0.42500E 00 
01.18500E-OL 0.43300E 00 
0.18000E-01 0.48900E 00 

0.27700E 01 0.31000E 00 
0.28000E 01 0.27000E 00 
0.56200F 00 0.51000E-01 

0.10300E-01 0.54600E 00 0.50600E 00 0.44600E 00 
0.12150E-01: 0.46900E 00 0.55600E 00 0.47500E 00 
0.70500E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.82400E-02 0.42200E 00 0.46200E 00 0.26150E 01 
0.73400E-02 0.46700E 00 0.48500E 00 0.25550E 01 
0.31900E-01 0.14950E 01 0.51100E 00 0.49500E 00 
0.43500E-01 0.12220E1)1 0.77600E 00 0.10300E 00 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A 4-SL*D-1 

PHI= 0.11374E-03 SORT(PHI)/NO= 0.82040E-03 
PARAMETERS 0.14100E 00 0.35200E 00 

LAMBDA= 0.10000E-01 
0.12700E 00 0.39050E 01 

MATRI: 

PHI= 0.10237E-03 SORT(PHI)/ND= 0.77830E-03 LAMBDA= 0.10000E 01 MATRI: 
PARAMETERS 0.14303E 00 0.36034E 00 0.11946E 00 0.39557E 01 

PHI= 0.99339E-04 SORT(PHI)/NO= 0:76668E-03 LAMBDA= 0.99999E-02 MATRI: 
PARAMETERS 0.14296E 00 0.36024E 00 0.14546E 00 0.39577E 01 

PHI= 0.97533E-04 SQRT(PHI)/ND= 0.75968E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.14375E 00 0.36542E 00 0.13815E 00 0.39852E 01  

PHI= 0.95107E-04 'SORT(PHI)/ND= 0.175017E-03 LAMBDA= 0.99999E-02 MATRI: 
PARAMETERS 0.14350E 00 0.36545E 00 0.16056E 00 0.39825E 01 

PHI= 0.94317E-04 SORT(PHI)/ND= 0:74705E-03 
PARAMETERS 0.14393E 00 0.36939E 00 

LAMBDA= 0.99999E 00 
0.15485E 00 0.40026E 01 

MATRI: 

PHI= 0.92905E-04 SORT(PHI)/ND= 0:74144E-03 LAMBDA= 0.99999E-02 MATRI: 
PARAMETERS 0.14372E 00 0.35941E 00 0.17084E 00 0.40004E 01 

PHI= 0.92695E-04 SORT(PHI)/NO= 0:74060E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.14391E 00 0.37240E 00 0.16600E 00 0.40154E 01 

PHI= 0.91721E-04 SORT(PHI)/ND= 0:73670E-03 LAMBDA= 0.99999E-02 MATRI: 
PARAMETERS 0.14371E 00 .0.37243E 00 0.17888E 00 0.40132E 01 

PHI= 0.91651E-04 SORT(PHI)/ND= 0.73642E-03 
PARAMETERS 0.14379E 00 0.37479E 00 

LAMBDA= 0.99999E 00 
0.17485E 00 0.40254E 01 

MATRI: 

PHI= 0.90992E-04 SORT(PHI)/ND= 0:73376E-03 LAMBDA= 0.99999E-02 MATRI: 
PARAMETERS 0.14362E 00 0.37481E 00 0.18521E 00 .0.40236E 01 

PHI= 0.90975E-04 SORT(PHI)/ND= 0.73370E-03 LAMBDA= 0.99999E 00 MATRI: 
PARAMETERS 0.14363E 00 0.37670E 00 0.18182E 00 0.40339E 01 

PHI= 0.90517E-04 SORT(PHI)/NO= 0:73185E-03 
PARAMETERS 0.14349E 00 0.37673E 00 

LAMBDA= 0.99999E-02 
0.19032E 00 0.40325E 01 

MATRI 

PHI= 0.90517E-04 SCRT(PHI)/ND= 0:73184E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.14345E 00 0.37824E 00 0:18745E 00 0.40415E 01 

PHI= 0.90193E-04 SCRT(PHI)/ND= 0.73054E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.14332E 00 0.37826E 00 0.19451E 00 0.40403E 01 

PHI= 0.90157E-04 SART(PHI)/ND= 0:73039E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0.14334E 00 0.37847E 00 0.19435E CO 0.40417E 01 

PHI= 0.90139E-04 SORT(PHI)/ND= 0.73032E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0.14335E 00 0.37864E 00 0.19412E 00 0.40428E 01 

PHI= 0.90132E-04 SORT(PHI)/ND= 0:73029E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0.14335E 00 0.37878E 00 0.19383E 00 0.40436E 01 

PHI= 0.90132E-04 SORT(PHI)/ND= 0:73029E-03 LAMBDA= 0.99999E 03 MATRI 
PARAMETERS 0.14335E 00 0.37878E 00 0.19383E 00 0.40436E 01  

PHI= 0.90060E-04 SQRT(PHI)/ND= 0.73000E-03 LAMBDA= 0.99999E-02 MATRI 



PARAMETERS 0.14333E 00 0.37874E 00 0.19665E 00 0.40451E 01 

'PHI= 0:89803E-04 SQRT(PHI)/ND= 0.72895E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0.13000E 00 0.37455E 00 0.18413E 00 0.43436E 01 

PHI= 0.89728E-04 SQRT(PHI)/ND=. 0.72865E-03 LAMBDA= 0.99999E 01 MATRI 
'PARAMETERS 012985E 00 0.37407E 00 0.18272E 00 0.43409E 01 

'PHI= 0.89700E-04 SQRT(PHI)/ND= 0:72853E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0:12973E 00 0.37362E 00 0.18136E 00 0.43385E 01 

PHI= 0.89696E-04 SORT(PHI)/ND= 0.72852E-03 LAMBDA= 0.99999E 02 MATRI 
^PARAMETERS 0:12971E 00 0.37357E 00 0.18120E 00 0.43382E 01 

"PHI= 0.89692E-04 SQRT(PHI)/ND= 0:72851E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.12970E 00 0.37352E 00 0.18104E 00 0.43380E 01 

PHI= 0.89690E-04 SORT(PHI)/ND= 0.72849E-03 LAMBDA= 0.99999E 02 MATRI 
'PARAMETERS 0.12968E 00 0.37347E 00 0.18089E 00 0.43377E 01 

PHI= 0.89688E-04 SQRT(PHI)/ND= 0:72849E-03 LAMBDA= 0.99999E 02 MATRI 
,PARAMETERS 0.12967E 00 0.37341E 00 0.18073E 00 0.43374E 01 

PHI= 0.89686E-04 SQRT(PHI)/ND= 0:72848E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.12965E 00 0.37336E 00 0.18058E 00 0.43371E 01 

PHI= 0:89685E-04 SQRT(PHI)/ND= 0:72847E-03 LAMBDA= 0.99999E 02 MATS( 
-PARAMETERS 0.12964E 00 0.37331E 00 0.18042E 00 0.43368E 01 

-PHI= 0.89684E-04 SORT(PHI)/ND= 0;72847E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.12962E 00 0.37326E 00 0.18027E 00 0.43366E 01 

PHI= 0.89684E-04 SORT(PHI)/ND= 0;72847E-03 LAMBDA= 0.99999E 02 MATRI 
PARAMETERS 0.12961E 00 0.37321E 00 0.18012E 00 0.43363E 01 

-PHI= 0.89668E-04 SQRT(PHI)/ND= 0.72840E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0.12958E 00 0.37320E 00 0.18011E 00 0.43363E 01 

PHI= 0.89549E-04 SQRT(PHI)/ND= 0:72792E-03 LAMBDA= 0.99999E 00 MATRt 
PARAMETERS 0:12936E 00 0.37311E U0 0.18004E 00 0.43363E 01 

PHI= 0.89339E-04 SQRT(PHI)/ND= 0.72707E-03 LAMBDA= 0.99999E-01 MATS! 
PARAMETERS 0.12871E 00 0.37265E 00 0.17953E 00 0.43363E 01 

PHI= 0.89327E-04 SQRT(PHI)/ND= 0.72702E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.12849E 00 0.37232E 00 0.17908E 00 0.43363E 01 

'PHI= 0.89326E-04 SQRT(PHI)/ND= 0.72702E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.12846E 00 0.37229E 00 0.1790.3E 00 0.43363E 01 

PHI= 0.89326E-04 SQRT(PHI)/ND= 0:72702E-03 LAMBDA= 0.99999E 01 MATRI 
PARAMETERS 0.12846E 00 0.37228E 00 0.17902E 00 0.3363E 01 

"PHI= 0.89326E-04 SQRT(PHI)/ND= 0:72702E-03 LAMBDA= 0.99999E 00 MATRI 
PARAMETERS 0.12845E 00 0.37228E 00 0.17902E 00 0.43363E 01 

PHI= 0.89323E-04 SQRT(PHL)/NO= 0.72700E-03 LAMBDA= 0.99999E-01 MATS! 
PARAMETERS 0.12840E 00 0.37227E 00 0.17902E 00 0.43363E 01 

PHI= 0.89318E-04 SQRT(PHI)/ND= 0.72698E-03 LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0:12832E 00 0.37221E 00 0.17900E 00 0.43363E 01 

PHI= 0.89311E-04 SQRT(PHI)/ND= 0.72696E-03 LAMBDA= 0.99999E-03 MATRI 
'PARAMETERS 0.12845E 00 0.37171E 00 0.17878E 00 0.43363E 01 

PHI= 0.89310E-04 SQRT(PHI)/ND= 0:72695E-03 LAMBDA= 0.99999E-03 MATRI 
PARAMETERS 0.12854E 00 0.37127E 00 0.17857E 00 • 0.43363E 01 

PHI= 0.89309E-04 SQRT(PHI)/ND= 0.72695E-03 .LAMBDA= 0.99999E-02 MATRI 
PARAMETERS 0..12851E 00 0.37122E 00 0.17855E 00 0.43363E 01  

PHI= 0.89309E-04 SORT(PHI)/ND= 0.72695E-03 LAMBDA= 0.99999E-01 MATS: 
PARAMETERS 0.12850E 00 0.37122E 00 0.17854E 00 0.43363E 01 

PHI= 0.89309E-04 SQRT(PHI)/ND5 0:72695E-03 LAMBDA= 0.99999E 00 MATR 
PARAMETERS 0.12850E 00 0.37122E 00 0 0.17854E 00 .43363E 01  

PHI= 0.89309E-04 SQRT(PHI)/ND= 0:72695E-03 LAMBDA= 0.99999E 00 MATS 
PARAMETERS 0.12850E 00 0.37122E 00 0.17854E 00 0.43363E 01 

ALGORLTHM CONVERGED 



13 3.  

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

.0.38423E-02 -0.86234E-03 0.47800E 00 0.10200E 00 0.52500E 00 
0.42503E-01 -0.36039E-02 0.25050E 01 0.51800E 00 0.49700E 00 
0.42549E-01. 0.24503E-02 0.25000E 01 0.51700E 00 0.48500E 00 
0.19569E-01 0.10301E-02' 0.42500E 00 0.27700E 01 0.31000E 00 
0.19993E-01 -0.14936E-02 0.43300E 00 0.28000E 01 0.27000E 00 
0.- 17954E-01 0.45049E-04 0.48900E 00 0.56200E 00 0.51000E-01 
0.15883E-01 -0.55834E-02 0.54600E 00 0.50600E 00 0.44600E 00 
0.14664E-01 -0.27146E-02 0.46900E 00 0.55600E 00 0.47500E 00 
0.41001E-02 0.29498E-02 0.10000E 00 0.54000E 00 0.46400E 00 
0.61549E-02 0.20851E-02 0.42200E 00. 0.46200E 00 0.26150E 31 
0.70377E-02 0.30228E-03 0.46700E 00 0.48500E 00 0.25550E 01 
0.31253E-01 0.64658E-03 0.14950E 01 0.51100E 00 0.49500E 00 
0: 39735E-01 0.37649E-02 0. 12220E 01 0.77600E 00 0.10300E 00 

:ORRELATION MATRIX 

1.000 
0.798 1.000 
0.788 0.810 1.000 
0.986 0..872 0.814 1.000 

45 STEPS 

4 



Likf0Av,es-k,‘k 
r 0.:1/4  u.s,u %Iv 

W.:54Ct4 01 " t 

5 4- vow 1...%vve.. e re. 55 i 2, 4-, 

DEPENDENT INDEPENDENT 
1 2 3 

0.20100E-01 0. 50000E 00 0.27350E 01 0.27000E 00 
0.11400E-01' 0.48200E 00 0.56000E 00 0.62000E-01 
0.13400E-01 0.50100E 00 0.53300E 00 0.46600E 00 
0:94600E-02 0.47500E 00 0.55300E 00 0:47100E 00 
0.87100E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0.25000E-02 0. 10100E 00 0.54800E 00 0.45100E 00 
0:33800E-01 0.23350E 01 0.55000E 00 0.61000E 00 
0.28600E-01 0.25400E 01 0.45200E 00 0.51000E 00 
0.29700E-01' 0.24050E 01 0.52400E 00 0.57200E 00 
0.44C00E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.11060E-01 0.48000E 00 0.48000E 00 0.25500E 01 
0.53300E-02 0.55500E 00 0.29900E 00 0.16450E 01 
0.18850E-01 0.59900E 00 0.99600E 00 0.90700E 00 
0.14140E-01 0.43800E 00 0.15230E 01 0.13600E 00 
0.15900E-01 0.47800E 00 0.14800E 01 0.14400E 00 

:.MATRIX 1 IS A SLIM) 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*D-.1 

PHI= 0.40106E-04 SQRT(PHI)/ND= 0:42219E-03 LAMBDA= 0.10000E-01 MATRI 
PARAMETERS 0.75000E-01 0.27400E 00 0.60000E-02 0.47880E 01 

PHI= 0.39792E-04 SQRT(PHIA/ND= 0:42054E-03 LAMBDA= 0.10000E 01 MATRI> 
PARAMETERS 0.74788E-01 0.27052E 00,  0.10053E-01 0.47720E 01 

-PHI= 0.39780E-04 SQRT(PHI)/ND= 0:42047E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74808E-01 0.27057E 00 0.10062E-01 0.47723E 01 

PHI= 0.39769E-04 SQRT(PHI)/N0= 0:42041E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.74826E-01 0.27061E 00 0.10068E-01 0.47725E 01 

. ,PHI= 0.39759E-04 SQRT(PHI)/ND= 0.42036E-03 LAMBDA= 0.-99999E-01 MATRI 
PARAMETERS 0.74843E-01 0.27065E 00 0.10071E-01 0.47727E 01 

PHI= 0.39749E-04 SQRT(PHI)/ND= 0:42031E-03 LAMBDA= 0.99999E-01 MATRI; 
- PARAMETERS 0.74860E-01 0.27069E 00' 0.10072E-01 0.47730E 01 

, PHI= 0.39741E-04 SQRT(PHI)/ND= 0,42027. E-03 LAMBDA= 0.99999E-01 MATRI] 
PARAMETERS 0.74875E-01 0.27073E 00 0.10070E-01 0.47732E 01 

PHI= 0.39733E-04 SQRT(PHI)/ND= 0.42022E-03 LAMBDA= 0.99999E-01 MATRI 
'PARAMETERS 0.74890E-01 0.27076E 00 0...10067E-01 0.47734E 01 

PHI= 0.39725E-04 SQRT(PHI)/ND= 0:42018E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74903E-01 0.27080E 00 0.10061E-01 0.47736E 01 

PHI= 0.39718E-04 SORT(PHI)/ND= 0.42015E-03 LAMBDA= 0.99999.E-01 MATRI 
- PARAMETERS 0.74916E-01 0.27083E 00 0.10053&-01 0.47738E 01 

PHI= 0.39712E-04 SQRT(PHI)/ND= 0.42011E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74927E-01 0.27086E 00 0.10043E-01 0.47740E 01 

PHI= 0.39706E-04. SQRT(PHI)/ND= 0:42008E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74938E-01 0.27089E 00 0.10031E-01 0.47742E 01 

PHI= 0.39700E-04 SQRT(PHI)/ND= 0:42005E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74948E-01 0.27092E 00 0.10017E-01 0.47744E 01 

PHI= 0.39694E-04 SORT(PHI)/ND= 0.42002E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74958E-01 0.27095E 00 0.10001E-01 0.47746E 01 

PHI= 0.39689E-04 SQRT(PHI)/ND= 0.41999E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74967E-01 .0.27097E 00 0.99841E-02 0.47748E 01 

PHI= 0.39684E-04 SQRT(PHI)/ND= 0.41997E-03 LAMBDA= 0.99999E-01 MATRI , 
PARAMETERS 0.74975E-01 0.27100E 00 0.99651E-02 0.47750E 01 

PHI= 0.39679E-04 SQRT(PHI)/ND= 0.41994E-03 LAMBDA= 0.99999E-01 MATRI 
PARAMETERS 0.74982E-01 0.27102E 00 0.99444E-02 0.47752E 01 

PHI= 0.39674E-04 SORT(PHI)/ND= 0.41992E-03 LAMBDA= 0.99999E-01 MATfq 
PARAMETERS 0.74988E-01 0.27104E 00 0.99222E-02 0.47754E 01 

PHI= 0.39670E-04 SQRT(PHI)/ND=.0.41989E-03 LAMBDA= 0.99999E-01 MATR1; 
PARAMETERS 0.74995E-01 04,27106E 00 0.98985E-02 0.47756E 01 



PHI= 0.39665E...04 SORT(PHI)/ND= 0.41987E03 LAMBDA= 0.99999E-01 MA:IX 
PARAMETERS 0.75000E-01 0.27108E 00 0.98734E-02 0.47758E 01 

PHI= 0.39661E-04 SORT(PHI)/ND= 0.'41985E-03 LAMBDA= 0.99999E-.02 MATRIX 
PARAMETERS 0.75001E-01 0.27108E 00 0.98734E-02 0.47868E 01 

`PHI= 0.39656E-04 SUT(PHI)/ND= 0.41982E-03 LAMBDA= 0.99999E-01 MATRIX 
?ARAMETERS 0.74998E-01 0.27109E 00 0.98279E-02 0.47869E 01 

yHt. 0.39650E-04 SQRTIPHIUND= 0.41979E-03 LAMBDA= 0.99999E-01 MATRIX 
RARAMETERS 0.74994E-01 0.27109E 00 0.97813E-02 0.47871E 01 

OHL= 0.39644E04 SQRTCPHI)/ND= 0.41976E-03 LAMBDA= 0.99999E-01 MATRIX 
RARAMETERS 0.74991E-01 0.27109E 00 0.97352E-02 0.47872E 01 

PHI= 0.39639E-04 SQRT(PHI)/ND= 0.41973E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.74986E-01 0.27109E 00 0.96801E-02 0.47874E 01 

PHI= 0.39633E-04 SQRT(PHI)/NO= 0•41969E-03 LAMBDA= 0.99999E01 MATRIX 
PARAMETERS 0.74982E-01 0.27109E 00 0.96406E-.02 0.47875E 01 

PHI= 0.39627E-04 SQRT(PHI)/ND= 0.41966E-03 LAMBDA= 0.99999E-01 MATRIX 
PARAMETERS 0.74978E-01 0.27110E 00 0.95925E-02 0.47877E 01 

ALGORITHM TERMINATED 

PHI= 0.39627E-04 SORT(PHI)/NO=, 0.41966E-03 LAMBDA= 0.99999F 04 MATRIX 
.PARAMETERS 0.74978E-01 0.27110E 00 0.95925E-02 0.47877E 01 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 4 

0.18292E-01 0.18070E-02 0.50000E 00 0.27350E 01 0.27000E 00 
0.10856E-01 0.54384E-03 0.48200E 00 0.56000E 00 0.62000E-..01 
0•10733E-01 0.26663E-02 0.50100E 00 0.53300E 00 0.46600E 00 
0.10549E-01 -0.10896E-02 0.47500E 00 0.55300E 00 0.47100E 00 
0.10603E-01 -0.18936E-02 0.47600E 00 0.55600E 00 0.47800E 00 
0..20257E-02 -0.32571E-03 0,10100E 00 0.54000E 00 0.45100E 00 
0.32088E-01 0.17113E-02 0.23350E 01 0.55000E 00 0.61000E 00 
0.29214E-01 -0.61476E-03 0.25400E 01 0.45200E 00 0.51000E 00 
0.31559E-01 -0.18596E-.02 0.24050E 01 0.52400E 00 0.57200E 00 
0.25496E-02 0.18503E-02 0.48900E 00 0.98000E-01 0.51300E 00 
0.:92298E--02 0..18301E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.73366E-02 -0.20066E...02 0.55500E 00 0.29900E 00 0.16450E 01 
0.17529E-01 0.-13206E-02 0.59900E 00 0.99600E 00 0.90700E 00 
0.15986E-01 -0.18465E-02 0.43800E 00 0.15230E 01 0.13600E 00 
0.17065E-01 -0.11655E-02 0.47800E 00 0.14800E 01 0.14400E 00 

ti 

CORRELATLON MATRIX 
Ij 

11000 
0/850 1.000 
0.784 0.820 1.'000 
01987 0.912 0.802 1.000 

27 STEPS 
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/ JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

11/10/72 

F 1001 2002 3003 4004 F 2002 

CART SPEC CART AVAIL PHY DRIVE 
000F -000F 0000 
1001 1001 0001 
2002 2002 0002 
3003 3003 0003 
4004 4004 0004 

13(0 . 

C 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCS(CARD,1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM - DISSOCIATION OF HYDROGEN 
C 

REAL KH,KU,KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

ICRO=2 
LPRT=5 
PHI=0.0 
ERROR = 0.0 

C 
C **** READ CONSTANTS *** 
C 

READ(ICRO,100) KH,KU,KS,EK 
C 

L=0 
2 L=L+1 

READ(ICRD,102) REXP(L)OH(L),PU(L),PS(L) 
IF( PH(L) ) 601 30,20 

20 DENOM = 1 + (KH''PH(L))**0.5 + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM**3 
DIFF(L) = ( REXP(L) RCALC(L)) /RCALC(L) * 100. 
PHI" = PHI + ( RCALC(L) - REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRT,110) 
WRITE(LPRT,111) KH 
WRITE(LPRT,112) KU 
WRITE(LPRT,113) KS 
WRITE(LPRT1.114) EK 
WRITE(LPRT,120) 
DO 50 L = 1,KOUNT 
ERROR = ERROR + ABStDIFF(L)) 

50 WRITE(LPRT,130) L,RCALC(L),REXP(L),PH(L),PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR / XNUM 
WRITE(LPRT,140) PHI, ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
110 FORMAT( 1H1 ) 
102 FORMAT( 10X,4F10.0 ) 
111 FORMAT( 6H KH = F6.4 ) 
112 FORMAT( 6H KU = F6.4 ) 
113 FORMAT( 6H KS = F6.4 ) 
114 FORMAT( 6H EK = F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER 

1 3X,20H RXN RATE RXN RATE 
130 FORMAT(1X,I2,5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = 

1 / 18H AVG PCT ERROR = , 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PUtR )=004E-0028 
KH(ii )=00F0 .KU(R )=00F2 

DENOM(R )=00FC XNUM(R )=00FE 

STATEMENT ALLOCATIONS 
100 =0117 110 =011A 102 =0110 111 =0121 112 =0127 113 =012' 
2 =OICO 20 =01DF 30 =0234 50 =026F 60 =029.F. 

PH PU 
,35X,10H PCT ERROR 

PS 
) 

F10.6 
F10.1 ) 

PS(R 
KS(R 

)=0076-0050 
)=00F4 

R 5(
.
1(R 
7 (R 

): 
)= 

ICRD(I )=0106 LPRT(I )= 



xta 

PCT ERROR 
23.4 

126 1.7 - 
-2.0 - it 
-30.3 -31 
16.8 
-19.6 
32.5 
-5.4 -Ito 

-1103..07 
9.
10.%04 

 

6.2 I,1 

701 

bLwitaicifCtis; 
11-4.,valA 11-.PN • 

YI v .. / 04,0  

(C4eVL 121. 1-- 
-3 

KH 
KU 
KS 
EK 

= 0.2630 
= 0.3240 
= 0.1970 
= 2.2970 

I 

RXN FATE 
EXPER 

RXN RATE 
PH PU PS 

1 0.00286 0.00353 0.48200 0.10000 0.50800 
2 0.02833 0.02500 2.45900 0.52700 0.51500 
3 0.02841 0103200 2.45000 0.53000 0.51500 
4 0.00564 0.00553 0.47700 '0.49400 2.53800 
5 0.01249 0.00870 0.51400 0.54000 0.45500 
6 .01191 

0.01195 
0.01392 0.47300 0.55200 0.47300 

7 0 0.00960 0.47000 0.55800 0.47300 
8 0.00387 0.00514 0.10400 0.56200 .0.44000 
9 0.02030 0.01920 0.45000 2.84000 0.23000 
10 0.01860 0102060 0.40900 2.81000 0.28900 
11 0.01506 0.01310 0.48400 1.07500 0.94200 
12 0.01749 0.01860 0.35700 1.59000 0.15300 

PHI = 0.000060 
AVG PCT ERROR = 15.3 

 

Lc*. 
K.) Pit ?k)  

 

'Cs, 7_ 

 

( 4- Ki-tf);., 4 VU ?V 4- K s  pi  )3 

(2.16111(0.-1)(0.1vir)(1-Ai,s,%)(0,5,-)) 

 

k (c).-u,S)(3....14-ici) ( .33.4)(0,,S1,1) (0.01)(0.)3 

0.1-53(.  

c.  I 0,tpqy 4-  0.1101 4 0.1014 

0,153(.•  z 0,0 
_3

J G  

c )3 
-20> 



j - 
- 3.-1s c i3Z. 

KH 
KU 
KS 
EK 

= 0.1280 
= 0.3710 
= 0.1780 
= 4.3360 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT ERROR 

1 0.00383 0,00298 0.47800 0.10200 0.52500 -22.2 -3'5 
2 0.04241 0.03890 2.50500 0.51800 0.49700 -8.2 
3 0.04245 0.04500 2.50000 0.51700 0.48500 5.9 2s5 
4 0.01951 0.02060 0.42500 2.77000 0.31000 5.5 01 
5 0.01993 0,01850 0.43300 2.80000 0.27000 -7.1 - 14-3 
6 0401789 0.01800 0.48900 0.56200 0.05100 0.5 tt 
7 0.01583 0.01030 0.54600 0.50600 0.44600 -34.9 *.sSI 
8 0.01482 0.01215 0.46900 0.55600 0.47500 -18.0 2c.7 
9 0.00408 0.00705 0.10000 0.54000 0.46400 72.5 1.11 
10 0.00614 0.00824 0.42200 0.46200 2.61500 34.0 2.10 
11 0.00702 0e00734 0.46700 0.48500 2.55500 4.4 
12 0.03117 0.03190 1.49500 0.51100 0.49500 2.3 
13 0.03962 0.04350 1.22200 0.77600 0.10300 9.7 scw 

PHI = 0,000089 
AVG PCT ERROR = 17.3 



MECHANISM (h)  

SYNTHETIC DATA  



VARIABLE B COEF 

PH2
S 

P 
0.72338628 
1.26176739 

PU 1.08796882 

CONSTANT 1.9715628 

STD ERROR OF 8 

0.00042313 
0.00069316 
0.00029864 

PARTIAL -R BETA-COEF 

0.9999 0.4785 
0.9999 0.4959 
0.9999 1.0477 

1 0.24648E 03 0.24648E 03 
3 0.10052E 02 0.33508E 01 0.47961E 
8 0.55891E-05 0.'69864E-06 

MEAN 
REGRESSION 
ERROR 

0 

1.0880 

Llntt. 

Qt. 

z 
VS 0.5110 

504eAti. rulf uo C 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 
(+0. 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0008 
0.0002 
0.9999 
0.9999 

VARIABLE ENTERED PS 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 



1A930/ 

b = 0.'1°113G 

I, IS -1-0-) 

y.1111 L 
- 0.1419 (N, 1 .141D1 

15, .1. 50,,  

Kv 
Ck, 

▪ 0.5$09 

0.1900 

• 0.1833 

v . 

 

K d Ks  - 

 

(,•-)1 

  

    

   

!I 

w‘t- wo 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 
141, 

REGRESSION ANALYSIS 

,DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVLATION 

. STANDARD.  ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0022 
0.0006 
0.9999 
0.9999 

VARIABLE ENTERED PS 

VARIABLE 

P 
PH2 
PU 

B - COEF 

0.37678605 
0.99135852 
1.15206933  

STD ERROR OF 8 

0.00080918 
0.00175067 
0.00078863  

PARTIAL -R 

0.9999 
0.9999 
0.9999  

BETA -COEF 

0.3383 
0.4071 ' 
1.0647 

.ONSTANT 1.9830765 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 

MEAN 
REGRESSION 
ERROR 

0.21806E 03 0.21806E 03 
3 0.10603E 02 0.35344E 01 0.72212E C 
9 0.'44051E-04 0.48945E-05 



o.o4-14,5 CIL 

.LU3 0  

4.510 

,ut9 

1...11{)% 

NejaNk(SvtNAA1) — 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0026 
0.0006 
0.9999 
0.9999 

_VARIABLE ENTERED PS 

VARIABLE B - COEF STD ERROR OF B PARTIAL -R BETA-COEF 

PS 
PH2 
PU 

0.04265237 
1.06947136 
1.07065367 

0.00114869 
0.00187348 
0.00113744 

0.9960 
0.9999 
0.9999 

0.0371 
0.5482 
0.9583 

.ONSTANT 2.3749313 

ANALYSIS OF VARIANCE TABLE 

D.FJ SUM OF SQUARES 

1 0.25955E 03 
3 0.77196E 01 

11 0.74971E-04 

SOURCE 

MEAN 
REGRESSION 
ERROR 

MEAN SQUARE 

0.25955E 03 
0.25732E 01 
0.68155E-05 

F 

0.37754E 01 

kt4 u 
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// J03 

LOG DRIVE 
0000 
0001 
0002 
0003 
000e, 

11/02/72 

F 1001 2002 3003 4004 F 2002 

CART SPEC CART AVAIL PHY DRIVE 
000F 000F 0000 
1001 1001 0001 
2002 2002 0002 
3003 3003 0003 
4004 4004 0004 

143, 

V2 M09 ACTUAL 8K CONFIG 8K 

USER — WRM PROGRAM NAME — SYNT GROUP — CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
'ILJCS(CARD140) PRINTER) 

C HYDROGENATION OF COOIMR 
PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 

MECHANISM — DISSOCIATION OF HYDROGEN 
C 

REAL KHIKU,KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

C 
ICRD=2 
LPRT=5 
PHL=0.0 
ERROR = 0.0 

C 
C ***# READ CONSTANTS *** 
C 

READ(ICRD,100) KH,KU,KS,EK 
C 

L=0 
2 L=L+1 

READ(ICRD,102) REXP(L);PH(L),PU(L),RS(L) 
IF( PHIL) ) 6000,20 

20 DENOM = 1 + (KH*PH(L))**0.5 + KU*PUIL) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM**3 
DIFF(L) = ( REXP(L) — RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) — REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRTj110) 
WRITE(LPRT,111) KH 
WRITE(LPRTi112). KU 
WRITE(LPRT,113) KS 
WRITE(LPRT,114) EK 
WRITE(LPRT,120) 
DO 50 L = 1,KOUNT 
ERROR = ERROR + ABS(D[FF(L)): 

50 WRITE(LPRT130) L,RCALC(L),REXP(L),PH(L),PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR / XNUM 
WRITE(LPRT,140) PHI, ERROR 

60 CALL EXLT 
C 

100 FORMAT( 4F15.0 ) 
110 FORMAT( 1H1 ) 
102 FORMAT( 10X,4F10.0 ) 
111 FORMAT( 6H KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = , F6.4 ) 
114 FORMAT( 6H EK = , F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER PH PU PS e 

1 3X,20H RXN RATE RXN RATE ,35X,10H PCT ERROR ) 
130 FORMAT(1X,I2,5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 END 
/ 18H AVG PCT ERROR = , F10.1 ) 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PUtR )=004E-0028 PS(R )=0076-0050 REXP(R ) 
KH(R )=00F0 KU(R )=.00F2 KS(R )=00F4 PHI(R ) 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0106 LPRT(I ) 

STATEMENT ALLOCATIONS 
100 =0117 110 =011A 102 =0110 111 =0121 112 =0127 113 =012 
2 =.01C0 20 =01DF 30 =0234 50 =026F 60 =029F 



1.filk("• 

KH 
KU 
KS 
EK 

= 0.4100 
=. 0.5520 
= 0.3670 
= 0.5770 

CALC 
RXN RATE 

1- .0 

EXPER 
RXN RATE 

PH PU 

U. b 4_. k 

PS 
PCT ERROR 

1 0.00131 0:00123 0.48200 0.10000 0.50800 -6.0 
2 0.01104 0.01214 2.45900 0.52700 0.51500 9.9 
3 0.01106 0.01239 2.45000 0.53000 0.51500 11.9 
4 0.00166 0,:00151 0.47700 0.49400 2.53800 -9.0 
5 0.00508 000549 0.51400 0.54000 0.45500 7.9 
6 0.00482 0:00561 0.47300 0.55200 0.47300 16.2 
7 0.00483 0:00575 0.47000 0.55800 0.47300 18.9 
8 0.00161 0.00143 0.10400 0.56200 0.44000 -11.0 
9 0.00570 0:G0598 0.45000 2.84000 0.23000 4.9 
10 0.00520 0:00504 0.40900 2.81000 0.28900 -3.0 
11 0.00501 0:00310 0.48400 1.07500 0.94200 -38.0 
12 0.00596 0...)00864 0.35700 159000 0.15300 44.9 

PHI = 0.000015 
AVG PCT ERROR = 15.2 



psfAcCk4,Atio.', ° 4 

L 

KH 
KU 
KS 
EK 

= 0.2500 
= 0.5810 
= 0.1900 
0.8830 

CALC 
RXN RATE 

2 

EXPER 
RXN RATE 

PH PU PS 

be.. (5.9. 

PCT 
1 0.00183 0:00266 0.47800 0:10200 0.52500 44.9 
2 0.01591 0.01750 2.50500 0:51800 0.49700 9.9 
3 0.01593 0:01720 2.50000 0.51700 0.48500 7.9 
4 0.00562 0:00528 0.42500 2:77000 0.31000 -6.0 
5 0.00571 0:00491 0.43300 2.80000 0.27000 -14.0 
6 0..00735 0:00625 0.48900 0.56200 0.05100 -15.0 
7 0.00663 0:00411 0.54600 0.50600 0.44600 -37.9 
8 0.00617 0:00692 0.46900 0.55600 0.47500 11.9 
9 0.00182 0:00191 0.10000 0:54000 0.46400 4.9 
10 0.00273 0:00243 0.42200 046200 2.61500 -11.0 
11 0.00309 0:00300 0.46700 0:48500 2.55500 -3.0 
12 0.01220 0.01110 1.49500 0.51100 0.49500 -9.0 
13 0.01468 0:01747 1.22200 0.77600 0.10300 18.9 

ERROR 

PHL = 0.000022 
AVG PCT ERROR = 14.9 



KH 
KU 
KS 
EK 

= 0.2030 
= 0.4510 
=. 0.0180 
0.8160 

CALC 
RXN RATE 

4_ I ' • ." • 1,••• 

c)t5S‘Wt-ti4,,. 

-1) )A4 

EXPER 
RXN RATE' 

t“- %..- 

PH 

FT S.41 

PU PS 

Cat,/4 4, 04t, 

SLavlL 

PCT ERROR 
1 0.00611 0.)00592 0.50000 2.73500 0.27000 -3.0 
2 0.00524 0:00477 0.48200 0.'56000 0.06200 -9.0 
3 0.00517 000445 0.50100 0.;53300 0.46600 -14.0 
4 0.00508 0:00605 0.47500 0.55300 0.47100 18.9 
5 0.00510 0:00740 0.47600 0.55600 0.47800 44.9 
6 0.00151 0400166 0.10100 0.54800 0.45100 9.9 
7 0.01298 0.01402 2.33500 0.55000 0.61000 7.9 
8 0.01191 0.00952 2.54000 0.45200 0.51000 -20.0 
9 0..01278 0:01138 2.40500 0.52400 0.57200 -11.0 
10 0.00139 0:00131 0.48900 0.09800 0.51300 -6.0 
11 0.00440 0:00493 0.48000 0.48000' 2.55000 11.9 
12 0.00367 U00227 0,55500 029900 /.64500 -37.9 
13 0.00746 0:006/1 0.59900 0.99600 0.90700 -9.9 
14 0.00634 0.:00539 0.43800 1J52300 0.13600 -15.0 
15 0.00679 0.00713 0.47800 1.48000 0.14400 5.0 

PHL = 0.000019 
AVG PCT ERROR =1, 15.0 



DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

14-7. 

DEPENDENT 
RESIDUAL 
STANDARD 
MULTIPLE 
MULTIPLE 

VARIABLE RR 
STANDARD DEVIATION 0.3368 
ERROR OF THE MEAN 0.0972 
R 0.9599 
RSQR 0.9214 

0 

VARIABLE ENTERED PH2 

:ARIABLE B - COEF STD ERROR OF B PARTIAL -R BETA-COEF 

PS 0.94070506 0.17051392 0.8898 0.5803 • 
PH2 1.10871100 0.27932643 0.8143 0.4064 
PU 1.10598183 0.12034703 0.9557 0.9933 

CONSTANT 1.9204466 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F.) SUM OF SQUARES MEAN SQUARE F 

MEAN 1 0.24452E 03 0.24452E 03 
REGRESSION 3 0.10648E 02 0.35495E 01 0.31286E 

1.11-0t 

ERROR 

b 

8 0.90761E 

0.3)1 

00 0.11345E 00 

(,1o8/ 0,51G 
CC- 

kloGo 
ot 

OMLE-f>/ = 

cc' 14,161) 



Wk‘hcw: 1,AL td4 - 1 )1. LVO 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

I4-8. 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVLATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.2626 
0.0728 
0.9755 
0.9517 

VARIABLE ENTERED PH2 

VARIABLE B — COEF STD ERROR OF B PARTIAL —R BETA—COEF 

PS 0.41335660 0.09607550 0.8202 0.3369. 
PH2 0.87484204 0.20785975 0.8143 0.3261 
PU 1.24579882 0.09363527 0.9755 1.0452 

tONSTANT .  2.0203533 

ANALYSIS OF VARIANCE TABLE 

SOURCE 

MEAN 

D.F« SUM OF SQUARES 

0.22261E 03 

MEAN SQUARE 

0.22261E 03 

F 

REGRESSION 
ERROR 

3 
9 

0.12244E 02 
0.62099E 00 

0.40816E 01 
0.68999E-01 

0.59154E 

1..02 o) 
( A) coA114 

41.02.03 ly = 
0.111 

Ku =  A 1.1,*5% 0.4 11 
1.01- 01 

00t(10 kS  = 6.105 
2.014,1 

a : 
0.5 14u icy • 

1.0510 

-- 0,40-5 



VARIABLE B — COEF 

PS 0.09158006 
PH2 1.23416924 
PU 1.09502458 

CONSTANT 2.2457914 

STD ERROR OF B PARTIAL—R BETA—COEF 

0.122483:49 0.2199 0.0730 
0.19976601 0.8810 0.5793 
0.12128412 0.9386 0.8976 

S.seiCkNtt,L, (Le_(..(,( (ob., ( s .A tvvr  

`"^*-4,1"461̂ ."7‘ (-(^) 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

144, 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVLATION 
STANDARD ERROR OF THE MEAN 
MULTLPLE 
MULTIPLE RSQR 

RR 
0.2783 
0.0718 
0.9525 
0.9073 

VARIABLE ENTERED PS 

ANALYSIS OF VARIANCE TABLE 

SOURCE 

MEAN 
REGRESSION 
ERROR 

D.F. SUM OF SQUARES MEAN SQUARE F 

1 0.26734E 03 0.26734E 03 
3 0.83524E 01: 0.27841E 01 0.35929E 

11 0.85239E 00 0.77490E-01 

 

a" Koko 



11/02/72 

F 1001 2002 3003 4004 F 2002 

PAGE 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

1 So. 

V2 M09 ACTUAL 8K CONFIG 8K 

USER WRM PROGRAM NAME - SYNT GROUP CSRD 

1/ FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCS(CARD,1403 PRINTER) 

HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM - DISSOCIATION OF HYDROGEN 
C 

REAL KH,KU,KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
PHI=0.0 
ERROR = 0.0 

**** READ CONSTANTS *** 

READ(ICRD,100) KH,KUOCSI.EK 

L=0 
2 L=L+1 
READ(ICRD,102) REXP(L)SPH(L),PU(L),PS(L) 
IFf PH(L) ) 6000,20 

20 DENOM = 1 (KH*PH(L))**0.15 + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) / DENOM**3 
DIFF(L). — ( REXP(L). - RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) — REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRT,110)' 
WRITE(LPRTi111) KH 
WRITE(LPRT,'112) KU 
WRITE(LPRTt113) KS 
WRITE(LPRTi.114) EK 
WRITE(LPRT,120) 
DO 50 L = 1,KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRTi130) LtRCALC(L)1REXP(L),PH(L),PU(L)IPS(L),DIFF(L) 
XNUM=KOUNr 
ERROR = ERROR / XNUM 
WRITE(LPRT,'140) PHI., ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
110 FORMAT( 1H1 ) 
102 FORMAT( 10X,4F10.0 
111 FORMAT(. GH KH = , F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMAT( 6H KS = , F6.4 ) 
114 FORMAT( 6H EK = , F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER PH PU PS 

1. 3Xt20H RXN RATE RXN RATE 0 35X t 10H PCT ERROR ) 
130 FORMAT(1Xv12,5F10.5vF10.1 
140 FORMAT( // 18H PHI d , F10.6 

1 / 18H AVG PCT ERROR = , FI0.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-.)028 PS(R )=0076-0050 REXP(R ): 
KH(R )=00F0 KU(R )=00F2 KS(R )=00F4 PHI(R 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0106 LPRT(I ): 

C 

C 
C 
C 

C 

STATEMENT ALLOCATIONS 
100 =0117 110 =011A 
2 =01C0 20 =01DF 

102 =011D 111 =0121 112 =0127 
30 =0234 50 =026F 60 =029F 

113 =012C 



KH 
KU 
KS 
EK 

= 0.3330 
= 0.5760 
= 0.4900 
= 0.7360 

CALC 
RXN RATE 

W 

EXPER 
RXN RATE 

- • 

(A) 

PH PU PS 

' 

PCT 
1 0.00136 0.00123 0.48200 0.10000 0.50800 -9.8 
2 0.01227 0.01214 2.45900 0.52700 0.51500 -1.0 
3 0.01230 0.01239 2:45000 0.53000 0.51500 0.7 
4 0.00132 0.00151 0.47700 049400 2.53800 13.7 
5 0.00530 0.;00549 0.51400 0.54000 0.45500 3.6 
6 0.00499 000561 0.47300 0.55200 0.47300 12.3 
7 0.00500 0.00575 0.47000 0.55800 0.47300 14.9 
8. 0.00160 0.00143 0.10400 0.56200 0.44000 -10.6 
9 0.00585 0.00598 0.45000 2.84000 0.23000 2.3 
10 0.00529 000504 0.40900 2.81000 0.28900 -4.6 
11 0.00480 0400310 0.48400 1.07500 0.94200 -35.3 
12 0.00628 0400864 0.35700 1459000 0.15300 37.4 

ERROR 

PHI = 0.000009 
AVG PCT ERROR = 12.2 



0 

KH = 
~-> 

U~l870 
\51. 

KU = 0.6170 
KS = 0.2050 
E  z, l°O5lO 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU P3 
PCT 

l 0.00186 0.00266 0.478O8 O~10200 0.52500 42.8 
Z 0°Olb84 0°0l750 2°50500 0°51800 0°49700 3°9 
3 0.01687 O=Ol72O 2.50000 0~51700 0°48500 1.9 
4 0.00500 0.'0O528 0.42500 2.1 77000 0°31000 5.5 
5 O°0050q 0'OO49l 0°43300 !'80080 0°27000 -3°4 
6 O°OU72g 0:006 25 0°48900 0.56200 0°05100 -l4.2 
7 0°O0654 O.O04ll 0°54608 0j50600 0°44600 -37°-1 
8 0.00603 0-0U69Z 0.46980 0.155600 0°47500 l4°6 
g O°OOl70 0 00191 °1000 .5400O,  0.46400 l2°l 
U 0.00 254 0,00243 0~42200 Or- 46200 2.61500  -4.2 
l G.00288 ~0U3U 0°467 0.'48500 2~5550 3°9 

12 0°Ol258 O^011l0 1~49500 QW'51100 0°49500 -ll.7 
13 UwO1486 O°Q1Y47 1w22200 04, 77600 0*10300 17.6 

ERROR 

PHT = 0.~000018 
4VG PCT ERROR 13°3 



:,1‘‘ 1\... e es (I I 1 4) 1.4 ‘i• v6Ls( 

KR 
KU 
KS 
EK 

= 0.3020 
= 
= 0.0410 
= 0.5990 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 

(53. 

PCT ERROR 
1 0.00590 0:00592 0.50000 2.73500 0.27000 0.3 
2 0.00523 0:00477 0.48200 0:56000 0.06200 -8.8 
3 0.00507 0.00445 0.50100 0:53300 0.46600 -12.3 
4 0.00499 0:00605 0.47500 0:55300 0.47100 21.1 
5 0.00501 0.:00740 0.47600 0:55600 0.47800 47.6 
6 0.00156 0:00166 0.10100 0:54800 0.45100 5.9 
7 0.01167 0.01402 2.33500 0.55000 0.61000 20.0 
8 0.01067 O.:00952 2.54000 0. 45200 0.51000 -10.7 
9 0.01148 O.01138 2.40500 0:52400 0.57200 -0.9 
10 0.00137 0.,00131 0.48900 0:09800 0.51300 -4.8 
11 0.00400 0:00493 0.48000 0.48000 2.55000 23.4 
12 0.00342 0.300227 0.55500 0.29900 1.64500 -33.5 
13 0.00711 0:00671 0.59900 0:99600 0.90700 *5.6 
14 0.00624 0:00539 0.43800 1.52300 0.13600.  -13.6 
15 0.00666 0.100713 0.47800 1:48000 0.14400 6.9 

PHL = 0.000017 
AVG PCT ERROR = 14.4 



MJM(IC)=7FFE 
PHIZ(RC)=7FF6 

Y(RC)=7F66-7F18 
MAT(IC)=7939 
NW(IC)=78E3 

ND(IC)=7FFD 
SL(RC)=7FF4 
A(RC)=7F167E50 

MAR(IC)=7938 
DENOM(R )=0000 

NF(IC)=7FF 
B(RC)=7FF 
X(RC)=7E4 

IPART(IC)=793 
I(I )=000 

PAGE 1 11/10/72 

// JOB F 1001 2002 3003 4004 F 2002 

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE 
0000 000F 000F 0000 
0001 1001 1001 0001 
0002 2002 2002 0002 
0003 3003 3003 0003 
0004 4004 4004 0004 

V2 M09 ACTUAL 8K CONFI.G 8K 

USER - WR1 PROGRAM NAME LSEST GROUP CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE FUN(BB) 
DIMENSION BB(10) 
COMMON KEY,MJM,ND,NF,NFDpNI,NP,PHIZ,SL,B(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10),X(40416),P(1910),IPRIN,ILM,MAT/MAR,IPART, 
2 FF( 40),KPOIN,NR,NW 
DO '1 I=1,ND 
DENOM = 1+1813(1)*X(I,1))**0.5 + 1313(2)*X(I/2) + BB(1)*X(1 /3) 

1 FF(I) =BB(1)*B8(2)* BB(4)*X(I,1)*X(I,2) / DENOM**3 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=1FFF 
NP(IC)=7FF9 
S(RC)=7F7A--7F68 

ILM(IC)=793A 
NR(IC)=78E4 

STATEMENT ALLOCATIONS 
1 =005D 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FAXB FADD FMPYX FLD .FLDX FSTO FSTOX FDVR FAXI 

REAL CONSTANTS 
.500000E 00=0010 

INTEGER CONSTANTS 
1=0012 3=0013 

CORE REQUIREMENTS FOR FUN 
COMMON 1822 VARIABLES 16 PROGRAM 120 

RELATIVE ENTRY POINT ADDRESS IS 0014 (HEX)" 

END OF COMPILATION 

// DUP 

*DELETE FUN 2002 
CART ID. 2002 DB ADDR 3F6B DB CNT 0009 

*STORE WS UA FUN 2002 2002 
CART ID 2002 DB ADDR 3F70 DB CNT 000A 

FU 



PAGE 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 

11/10/72 

F 1001 2002 3003 4004 

CART SPEC CART AVAIL 
000F 000F 
1001 1001 
2002 2002 
3003 3003 
4004 4004 

ACTUAL 8K CONFI.G 8K 

F 2002 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

P 

USER - WRM PROGRAM NAME - LSEST GROUP - CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE PART 
COMMON KEY,MJMOD,NF,NFD,NI,NP,PHIZ,SL.B(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10),X(40,,16),P(1,10),IPRIN,ILM,MATIMARIIPART, 
2 FF( 40),KPOINO1RINW 

1 K=KPOIN 
DENOM = 1. + (B(1)*X(K,1) )**05 + B(2)*X(K,2) + B(3)*X(K,3) 
P(1,.1)= B(2)*B(4)*X(K11)*X(K,2)*(DENOM-1.5*B(1)**0.5*X(K,1)**0.5) 

1 / DENOM**4 
P(1,2)= B(1)*B(4)*X(K,1)*X(K,2)*(DENOM-3.0*B(2)*X(K12)) /DENOM**4 
P(1,3)= 3.0*B(1)*B(2)*B(4)*X(K,1)*X(K,2)*X(K13) / DENOM**4 
P(1,4)= B(1)*B(2)*X(K,1)*X(K,2) / DENOM**3 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD 
NP(IC)=7FF9 PHIZ(RC)=7FF6 SL(RC)=7FF4 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 
NR(IC),=78E4 NW(IC)=78E3 DENOM(R )=0000 

UNREFERENCEU STATEMENTS 
1 

STATEMENT ALLOCATIONS 
1 =001B 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

NF(IC)=7FF: 
B(RC)=7FF2 
X(RC)=7E4E 

IPART(IC)=7937 
K(I )=0006 

CALLED SUBPROGRAMS 
FAXB FADD FMPY FMPYX FLD FLDX FSTO FSTOX FSBR FD 

REAL CONSTANTS 
.100000E 01=0010 .500000E 00=0012 

INTEGER CONSTANTS 
4=0018 3=0019 

CORE REQUIREMENTS FOR PART 
COMMON 1822 VARIABLES 

RELATIVE ENTRY POINT ADDRESS 

END OF COMPILATION 

// DUP 

*DELETE PART 2002 
CART ID 2002 DB ADDR 3F6B DB CNT 0012 

.150000E 01=0014 ..300000E 01=0 

16 PROGRAM 236 

IS 001A (HEX) 

*STORE WS UA PART 2002 2002 
CART ID 2002 DB ADDR 3F75 DB CNT 0012 



2 3 

0.10000E 00 
0.52700E 00 
0.53000E 00 
0.49400E 00 
0.54000E 00 
0.55200E 00 
0.55800E 00 
0.56200E 00 
0.28400E 01 
0.28100E 01. 
0.10750E 01 
0.15900E 01 

0.50800E 
0.51500E 
0.51500E 
0.25380E 
0.45500E 
0.47300E 
0.47300E 
0.44000E 
0.23000E 
0.28900E 
0.94200E 
0.15300E 

DEPENDENT INDEPENDENT 
1 2 

0.12330E-02 0.48200E 00 0.10000E 00 
0.12142E-01 0.24590E 01 0:52700E 00 
0.12393E-01 0.24500E 01 0.53000E 00 
0.15100E-02 0.47700E 00 0.49400E 00 
0.54950E-02 0.51400E 00. 0.54000E 00 
0.56130E-02 0.47300E 00 0.55200E 00 
0.57520E-02 0.47000E 00 0.55800E 00 
0.14360E-02 0. 10400E 00 0.56200E 00 
.0.59870E-02 0.45000E 00 0.28400E 01 
0.50470E-02 0.40900E 00 0.28100E 01 
0.3'1060E-02 0.48400E 00 0.10750E 01 
0.86460E-02 0. 35700E 00 0.15900E 01 

MATRIX 1 IS A + SL*0 
MATRIX 2 IS A + SL*I 
MATRIX 3 LS A + SL*0-1 

3 

0.50800E 
0.51500E 
0.51500E 
0.25380E 
0.45500E 
0.47300E 
0.47300E 
0.44000E 
0.23000E 
0.28900E 
0.94200E 
0.15300E 

SQRTIPHIUND= 0.25815E-03 
0.33300E 00 0.57600E 00 

SORT(PHI)/NO= 0.25633E-03 
0.34264E 00 0.57114E 00 

SQRT(PHI)/ND5 0.25633E-03 
0.34264E 00 0.57114E 00  

LAMBDA= 0.10000E-01 
0.49000E 00 0.73600E 

LAMBDA= 0.10000E 01 
0.47037E 00 0.74491E 

LAMBDA= 0.99999E-01 
0.47037E 00 0.74491E 

LAMBDA= 0.10000E 04 
0.47037E 00 0.74491E 

RHI= 0.95964E-05 
PARAMETERS 

PHI= 0.94616E-05 
PARAMETERS 

PHI= 0.94616E-05 
PARAMETERS 

ALGORITHM TERMINATED 

PHI= 0.94616E-05 SORT(PHI)/ND= 0.25633E-03 
PARAMETERS 0.34264E 00 0.57114E 00 

SLNGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 

0.14240E-02 -0.19101E-03 0.48200E 00 
0:12672E-01 -0.53020E-03 0.24590E 01 
0:12697E-01 -0.30419E-03 0.24500E 01 
0.14376E-02 0.72338E-04 0.47700E 00 
0.55237E-02 -0.28768E-04 0.51400E 00 
0:52103E-02 0.40269E-03 0.47300E 00 
0.52161E-02 0.53580E-03 0.47000E 00 
0.16840E-02 -0.24809E-03 0. 10400E 00 
0.61171E-02 -0.13019E-03 0.45000E 00 
0.55420E-02 -0.49500E-03 0.40900E 00 
0.50683E-02 -0.19623E-02 0.48400E 00 
0.65431E-02 0.21028E-02 0. 35700E 00 

CORRELATION MATRIX 

1.000 
0.495 1.000 
0.863 0.805 1.000 
0.964 0.681 0.;923 1.000 

3 STEPS 



2 3 

0.10200E 
0.51800E 
0.51700E 
0.27700E 
0.28000E 
0.56200E 
0.50600E 

0.54003E 
0.46200E 
0.48500E 
0.51100E 
0.77600E 

00 0.52500E V. 
00 0.49700E 0: 
00 0.48500E 0: 
01 0.31000E C:  
01 0.27000E 0: 
00 0.51000E-3 
CO 0.44600E 
00 0.4750 - 
OD 0.4640 
00 0.26150E 
00 0.25550E 
00 0.49500E 
00 0.10300E OD 

15 -1. 
DEPENDENT INDEPENDENT 

1 

0.26610E-02 0.47800E 00 
0.17506E-01 0.25050E 01 
0.17206E-01 0.25000E 01 
0.52860E-02 0.42500E 00 
0.49170E-02 0.43300E 00 
0.62520E-02 0.48900E 00 
0.41120E-02 0.54600E 00 

69200: 0.459:0E 00 
0.19150E-02 0.10000E 00 
0.24370E-02 0.42200E 00 
0.30040E-02 0.46700E 00 
0:11106E-01 0.14950E 01 
0.17476E-01 0.12220E 01 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A 4- SL*D-1 

PHI= 0.18162E-04 
PARAMETERS 

PHI= 0.18061E-04 
PARAMETERS 

PHI= 0.18008E-04 
PARAMETERS 

PHI=, 0.17990E-04 
PARAMETERS 

PHI= 0.17990E-04 
PARAMETERS 

PHI= 0.17990E-04 
PARAMETERS 

PHI= 0.17989E-04 
PARAMETERS 

PHI= 0.17989E-04 
PARAMETERS 

PHI= 0.17989E-04 
PARAMETERS 

PHI= 0.17989E-04 
PARAMETERS 

PHI= 0.17988E-04 
PARAMETERS 

PHI=. 0.17988E-04 
PARAMETERS 

PHI= 0.17988E-04 
PARAMETERS 

PHI= 0;17987E-04 
PARAMETERS 

PHI= 0.17987E-04 
PARAMETERS 

PHI= 0.17987E-04 
PARAMETERS 

PHI= 0.17986E-04 
PARAMETERS 

PHI= 0.17986E-04 
PARAMETERS 

RHI= 0.17986E-04 
PARAMETERS 

PHI= 0.17985E-04  

SQRT(PHI)/ND=. 0.32783E-03 
0.18700E 00 0.61700E 00 

SQRT(PHI)/ND=. 0.32691E-03 
0.18741E 00 0.61746E 00 

SQRT(PHI)/ND= 0:32643E-03 
0.18774E 00 0.61763E 00 

SQRT(PHI)/ND= 0.32627E-03 
0.18800E 00 0.61756E 00 

SQRT(PHI)/ND= 0.32627E-03 
0.18800E 00 0.61756E 00 

SQRT(PHI)/NO= 0:32626E-03 
0.18801E 00 0.61756E 00 

SQRT(PHI)/ND= 0:32626E-03 
0.18801E 00 0.61756E 00 

SQRT(PHI)/ND= 0:32626E-03 
0.18802E 00 0.61756E 00 

SQRT(PHI)/ND= 0:32625E-03 
0.18803E 00 0.61756E 00 

SQRT(PHI)/ND= 0.32625E-03 
0.18803E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32625E-03 
0.18803E 00 0.61755E 00 

SQRT(PHI)/ND=. 0.32625E-03 
0.18804E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32624E-03 
0.18805E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32624E-03 
0.18805E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32624E-03 
0.18806E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32624E-03 
0.18806E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32623E-03 
0.18807E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32623E-03 
0.18807E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32623E-03 
0.18808E 00 0.61755E 00 

SQRT(PHI)/ND= 0:32622E-03 

LAMBDA= 0:10000E-01 
0.20500E 00 0.10510E 01 

LAMBDA= 0.10000E 02 
0.20428E 00 0.10526E 01 

LAMBDA= 0.99999E 01 
0.20325E 00 0.10540E 01 

LAMBDA= 0.99999E 01 
0.20196E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20196E 00 0.10551E 01 

• LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 0] 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 01 

LAMBDA= 0.99999E 03 
0.20196E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20196E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20196E 00 0.10551E 01 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 0] 

LAMBDA= 0.'99999E-01 
0.20197E 00 0.10551E 0: 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 0: 

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 0:  

LAMBDA= 0.99999E-01 
0.20197E 00 0.10551E 0 

LAMBDA= 0.99999E-01 
0.20198E 00 0.10551E 0 

LAMBDA= 0.99999E-01 
0.20198E 00 0.10551E 0 

LAMBDA= 0.99999E-01 



PARAMETERS 

PHI= 0.17985E-04 
PARAMETERS 

PHI 0.17985,_-04 
PAR.AXL- T=.:S 

PHI= 0.17984E-04 
PARAMETERS 

RHI= 0.17984E-04 
PARAMETERS 

PHI= 0.17984E-04 
PARAMETERS 

PHI= 0.17984E-04 
PARAMETERS 

PHI=, 0.17984E-04 
PARAMETERS 

PHI= 0.17983E-04 
PARAMETERS 

0.18809E 00 0.61755E 00 

SORT(PHI)/ND= 0.32622E-03 
0.18809E 00 0.61755E 00 

SQRT(PHI)/ND= 0:32622E-03 
0.ISSI3E CO 0.61755E OD 

SORT(PHI)/ND= 0.32622E-03 
0.18810E 00 0.61755E 00 

SORT(PHI)/ND= 0:32621E-03 
0.18811E 00 0.61755E 00 

SQRT(PHI)/ND= 0:32621E-03 
0.18811E 00 0.61755E 00 

SORT(PHI)/ND= 0.32621E-03 
0.18812E 00 0.61755E 00 

SQRT(PHI)/ND=, 0.32621E-03 
0.18812E 00 0.61755E 00 

SQRT(PHI)/ND= 0.32620E-03 
0.18813E 00 0.61755E 00  

0.20198E 00 0.10551E 

LAMBDA= 0.99999E-01 
0.20198E 00 0.10551E  

LAMBDA= 0.99999E-01 
0.20199E 00 0.10551E 

LAMBDA= 0.99999E-01 
0.20199E 00 0.10551E  

LAMBDA= 0.99999E-01 
0.20199E 00 0..10551E  

LAMBDA= 0.99999E-01 
0.20199E 00 0.10551E C  

LAMBDA= 0.99999E 03 
0.20198E 00 0.10551E C  

LAMBDA= 0.99999E-01 
0.20198E 00 0.10551E 0  

LAMBDA= 0.99999E-01 
0.20198E 00 O.1055lE0  

3 19J c 0,99999E-01 
RA METERS' 0.14936E 00 111.631g69,L,Q1 O. 6 00-/\--0;10914E- 

YVI  ALGORITHM CONVERGED 

DEPENDENT DIFFERENCE 

v41/-s (b ax tC.f loivw%-t-oN.1.1 

INDEPENDENT 
1 2 3 

C. 203 0.47300E CO -1= 0.52500E 
0. --br -0 ,,04t-D3 3.25053E 01 
0.18126E-01 -0.92065E-03 0.25000E 01 0.51700E 
0.153810E-02 -0.95005E-04 0.42500E 00 0.27700E 01 0.31000E C 
0;54615E-02 -054451E-03 0.43300E 00 0.28000E 01 0.27000E C 
0.7607E-02 -0.13887E-02 0.48900E 00 0.56200E 00 0.51000E-C 
0.70905E-02 -0.29785E-02 0.54600E 00 0.50600E 00 - 0.44600E C 
0..:65587E-02 0.36128E-03 0.46900E 00 0.55600E 00 0.47500E C 
0.18658E-02 0.49118E-04 0.10000E 00 0.54000E 00 0.46400E C 
0..32018E-02 -0.76484E-03 0.42200E 00 0.46200E 00 0.26150E C 
0.36122E-02 -0.60829E-03 0.46700E 00 0.48500E 00 0.25550E C 
0.13582E-01 -0.24766E-02 0.14950E 01 0.51100E 00 0.49500E C 
0.15623E-01 0.18522E-02 0.12220E 01 0;77600E 00 0.10300E C 

CORRELATION MATRIX 

1:000 
0.773 1.000 
0.790 0.809 1,000 
0.986 0.849 0.811 1.000 

28 STEPS 



DEPENDENT INDEPENDENT 
1 2 3 

0.59270E-02 0.50000E 00 0.27350E 01 0.27000E C. 
0.47730E-02 0.48200E 00 0.56000E 00 0.62000E-0 
0.44520E-02 0.50100E 00 0.53300E 00 0.46600E 0' 
0.60520E-02 0.47500E 00 0.55300E 00 0.47100E (-_, 
0.74050E-02 0.47600E 00 0.55600E 00 0.47800E 0! 
0.16520E-02 0.10100E 00 0.54800E 00 0.45100E 0 
0.14027E-01 0.23350E 01 0.55000E 00 0.61000E 0? 
0.95280E-0? 0.25400E 01 0.45200E 00 0.51000E O. 
0.11381E-01 0.24050E 01 0.52400E 00 0.57200E 0! 
0.13120E-02 0.48900E 00 0.98000E-01 0.51300E 0, 
0.49380E-02 0.48000E 00 0.48000E 00 0.25500E 0 
0.22770E-02 0.55500E 00 0.29900E OD 0.16450E 0 
0.67180E-02 0.59900E 00 0.99600E 00 0.90700E 0; 
0.53950E-02 0.43800E 00 0.15230E 01 0.13600E 0 
0.71320E-02 0.47800E 00 0.14800E 01 0.14400E 01 

MATRIX 1 IS A 41-SL*D 
MATRIX 2 IS A SL*I 
MATRIX 3 IS A SL*D-1 

PHI= 0.17588E-04 SORT(PHI)/ND= 0.27958E-03 LAMBDA= 0:10000E-01 
PARAMETERS 0.30200E 00 0.48800E 00 0.41000E-01 0.59900E 0 

PHI=. 0.17354E-04 SQRT(PHI)/ND= 0.27772E-03 LAMBDA= 0.10000E 01 
PARAMETERS 0.30453E 00 0.49584E 00 0.50102E-01 0.60207E 0 

PHI= 0.17322E-04 SQRT(PHI)/ND= 0:27746E-03 LAMBDA= 0.10000E 02 
PARAMETERS 0.30528E 00 0.49745E 00 0.52326E-01 0.60293E 0 

PHI= 0.17310E-04 SQRT(PHI)/ND= 0:27737E-03 LAMBDA= 0.99999E 01 
PARAMETERS 0.30594E 00 0.49892E 00 0.54496E-01 0.60368E 0 

PHI= 0.17309E-04 SQRT(PHI)/ND= 0.27736E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30602E 00 0.49909E 00 0.54752E-01 0.60377E 0 

PHI= 0.17308E-04 SQRT(PHI)/ND= 0:27735E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30610E 00 0.49926E 00 0.55006E-01 .0.60386E 0 

PHI= 0.17307E-04 SQRT(PHI)/ND= 0.27735E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30618E 00 0.49943E 00 0.55260E-01 0.60395E 0 

PHI= 0.17307E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30625E 00 0.49960E 00 0.55512E-01 0.60404E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30633E 00 0.49976E 00 0.'55764E-01 0.60413E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0:27734E-03 LAMBDA= 0.99999E 02 
PARAMETERS 0.30640E 00 0.49993E 00 0.56016E-01 0.60421E 0 

PHI=. 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30641E 00 0.49993E 00 0.56016E-01 0.60421E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0:27734E-03 LAMBDA= 0.99999E 03 
PARAMETERS 0.30641E 00 0.49994E 00 0.56041E-01 0.60422E 0 

PHI=. 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E 03 
PARAMETERS 0.30642E 00 0.49996E 00 0.56067E-01 0.60423E 0 

PHI= 0.17106E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E 03.  
PARAMETERS 0.30643E 00 0.49998E 00 0.56092E-01 0.60424E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30643E 00 0.49998E 00 0.56092E-01 0.60424E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0:27734E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30643E 00 0.49998E 00 0.56092E-01 0.60424E 0 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E 03 
PARAMETERS 0.30644E 00 0.49999E 00 0,56118E-01 0.60425E C 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30644E 00 0.49999E 00 0.56117E-01 0.60425E C 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27734E-03 LAMBDA= 0i.99999E-01 
PARAMETERS 0.30644E 00 0.49999E 00 0.56117E-01 0.60425E C 



PHI= 0.17306E-04 
PARAMETERS 

PHI= 0.17306E-04 
PARAMETERS 

PHI=. 0.17306E-04 
PARAMETERS 

SORT(PHI) /ND= 0.27734E-03 
0.30644E 00 0.49999E 00 

SQRT(PHI)/ND= 0;27733E-03 
0.30645E 00 0.50001E 00 

SQRT(PHI)/ND= 0.27733E-03 
0.30645E 00 0.50001E 00 

LAMBDA= 
0.56117E-01 

LAMBDA= 
0.56142E-01 

LAMBDA= 
0.56142E-01 

0.99999E-01 
0.60425E 

0.99999E 03 
0.60425E 

0.10000E 04 
0.60425E 

03 

OC 

PHI= 0.17306E-04 SORT(PHI)/ND 0.27733E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30645E 00 0.50001E 00 0.56142E-01 0.60425E CC 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27733E-03 LAMBDA= 0.99999E 03 
PARAMETERS 0.30646E 00 0.50003E 00 0.56168E-01 0.60426E OC 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27733E-03 • LAMBDA= 0.99999E-01 
PARAMETERS 0.30646E 00 0.50003E 00 0.56167E-01 0.60426E CC 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27733E-03 LAMBDA= 0.99999E-01 
PARAMETERS 0.30646E 00 0.50003E 00 0.56167E-01 0.60426E OC 

PHIS 0.17306E04 
PARAMETERS 

PHI= 0.17306E-04 
PARAMETERS 

SQRT(PHI)/NDa 0.27733&'.03 
0.30647E 00 0.50004E 00 

SQRT(PHI)/ND= 0;27733E-03 
0.30647E 00 0.50004E 00 

LAMBDAR 0.99999E 03 
0.56193E-01 0.60427E OC 

LAMBDA= 0.10000E 04 
0.56193E-01 0.60427E OC 

ALGORITHM TERMINATED 

PHI= 0.17306E-04 SQRT(PHI)/ND= 0.27733E-03 LAMBDA= 0.10000E 04 
PARAMETERS 0.30647E 00 0.50004E 00 0.56193E-01 0.60427E OC 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.59309E-02 -0.39646E-05 0.50000E 00 0.27350E 01 0.27000E OC 
0;53876E-02 -0.61464E-03 0.48200E 00 0.56000E 00 0.:62000E-01 
0.51730E-02 -0.72103E-03 0.50100E 00 0.53300E 00 0.46600E OC 
0.50888E-02 0.96319E-03 0.47500E 00 0.55300E 00 0.47100E 0: 
0.51062E-02 0.22987E-02 0.47600E 00 0.55600E 00 0.47800E CC 
0.15962E-02 0.65777E-04 0.10100E 00 0.54800E 00 0.45100E CC 
0;11879E-01 0.21474E-02 0.23350E 01 0.55000E 00 0.61000E '- v. 
0.10894E-01 -0.13666E-02 0.25400E 01 0.45200E 00 0.51000E CC 
0.11698E-01 -0.317706-03 0.24050E 01 0.52400E 00 0.57200E OC 
0.14115E-02 -0.99558E-04 0.48900E 00 0.98000E-01 0.51300E DC 
0.38682E-02 0.10697E-02 0.48000E 00 0.48000E 00 0.25500E 01 
0.33939E-02 -0.11169E-02 0.55500E 00 0.29900E 00 0.16450E 0] 
0.71448E-02 -0;42682E-03 0.59900E 00 0.99600E 00 0.90700E CC 
0.63424E-02 -0.94741E-03 0.43800E 00 0.15230E 01 0;13600E OC 
0.67707E-02 0.36129E-03 0.47800E 00 0.14800E 01 0.14400E OC 

CORRELATION MATRIX 

1.000 
0.659 1.000 
0.742 0.756 1.000 
0.961 0.818 0.778 1.000 

28 "STEPS 
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// JOB F 1001 2002 3003 4004 F 2002 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

CART SPEC 
OCOF 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 
*IOCS(CARD,1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C MECHANISM DISSOCIATION OF HYDROGEN 
C 

REAL KH9KU/KS 
DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
PHI=0.0 
ERROR = 0.0 

**** READ CONSTANTS *** 

READ(ICRD,100) KH,KU,KS,EK 

L=0 
2 L=L+1 
REANICRD/102) REXP(L),PH(L),PU(L),PS(L) 
IF( PH(L) ) 60930120 

20 DENOM = 1 + (KH*PH(L))**0.5 + KU*PU(L) + KS*PS(L} 
RCALC(L) = EK*KH*KU*PH(L)*PU(L) DENOM* *3 
DIFF(L) ( REXP(L) RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(LPRT/ 110) 
WRITE(LPRT,111) KH 
WRITE(LPRT,112) KU 
WRITE(LPRT,113) KS 
WRITE(LPRT/114) EK 
WRITE(LPRTt120) 
DO 50 L - 1/KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRT,130) L t RCALC(L),REXP(L)I PH(L)I PU(L),PS(L),DIFF(L) 
XNUM=KOUNT 
ERROR - ERROR / XNUM 
WRITE(PRT,140) PHI, ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
102 FORMAT( 10X,4F10.0 ) 
110 FORMAT( IHL ) 
111 FORMAT( 6H KH = F6.4 ) 
112 FORMAT( 6H KU = F6.4 ) 
113 FORMAT( 6H KS = F6.4 ) 
114 FORMAT( 6H EK = F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER PH PU PS 

3X/20H RXN RATE RXN RATE t35)(110H PCT ERROR ) 
130 FORMAT(1X,I2,5F10.5 t F10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 / 18H AVG PCT ERROR = , F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 PS(R )=0076-0050 REXP(R )=009 
KH(R )=00F0 KU(R )=00F2 KS(R )=00F4 PHI(R )=0OF 

DENOM(R )=00FC XNUM(R )=00FE ICRD(I )=0106 LPRT(I )=010 

STATEMENT ALLOCATIONS 
100 =0117 102 =011A 110 =011E 111 =0121 112 =0127 113 =012D 1 
2 =0100 20 =01DF 30 =0234 50 =026F 60 =029F 

C 

C 
C 
C 

C 



U 4.Ank, w-liti‘ I S CAnA,A, - VVecr.A. ve-wk-c, 

OA) 
KH 
KU 
KS 
EK 

= 0.3430 
= 0.5710 
= 0.4700 
= 0.7450 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT ERROR 

1 0.00142 0.00123 0.48200 0.10000 0.50800 -13.4 
2 0.01268 0.01214 2.45900 0.52700 0.51500 -4.2 
3 0.01270 0.01239 2.45000 0.53000 0.51500 -2.4 
4 0.00144 0.00151 0.47700 0.49400 2.53800 4.8 
5 0.00552 0.00549 0.51400 0.54000 0.45500 -0.6 
6 0.00.521 0.00561 0.47300 0.55200 0.47300 7.6 
7 0.00522 0.00575 0.47000 0.55800 0.47300 10.1 
8 0.00168 0.00143 0.10400 0.56200 0.44000 -14.8 
9 0.00612 0.00598 0.45000 2.84000 0.23000 -2.2 
10 0.00554 0.00504 0.40900 2.81000 0.28900 -9.0 
11 0.00507 0.00310 0.48400 1.07500 0.94200 -38.7 
12 0.00654 0.00864 0.35700 1.59000 0.15300 32.0 

PHI = 0.000009 
AVG PCT ERROR = 11.6 



KH 
KU 
KS 
EK 

= 0.1880 
= 0.6130 
= 0.2020 
= 1.0550 

CALC 
RXN RATE 

EXPER 
RXN RATE 

6v,cras-t,,Q,,,,(1) 

PH PU PS 
PCT ERROR 

1 
00
.0
.001700

188 0.00266 0,47800 0.10200 0.52500 41.1 
2 0.01750 2.50500 0.51800 0.49700 2.9 
3 0.0/703 0.01720 2.50000 0.51700 0.48500 1.0 
4 0.00505 0.00523 0.42500 2.77000 0.31000 4.6 
5 0.00513 0.00491 0.43300 2.80000 0.27000 -4.2 
6 0.00735 0.00625 0.46900 0,56200 0.05100 -14.9 
7 0.00661 0.00411 0.54600 0.50600 0.44600 -37.8 
8 0.00610 0.00692 0.46900 0.55600 0.47500 13.3 
9 0.00172 0.00191 0.10000 0.54000 0.46400 10.8 
10 0.00259 0.00243 0.42200 0.46200 2.61500 -6.1 
11 0.00294 0.00300 0.46700 0.48500 2.55500 1.9 
12 0.01270 0.01110 1.49500 0.51100 0.49500 -12.6 
13 0.01498 0.01747 1.22200 0.77600 0.10300 16.6 

PHI = 0.000017 
AVG PCT ERROR = 12.9 

103, 



KH 
KU 
KS 
EK 

= 0.3060 
= 0.5000 
= 0.0560 
= 0.6040 

p ,L4t, t .5" - 1441,1, 

.^„(4.) 
I C, 

CALC 
RXN RATE 
0.00592 

2 0.00537 
0.00516 

4 0.00508 
0.00509 

6 0.00159 
7 0.01186 
8 0.01088 
9 0.01168 
10 0.00140 
11 0.00386 
12 0.00339 
13 0..80713 
14 0.00633 
15 0.00676 

EXPER 
RXN RATE 
0.00592 
0.00477 
0.00445 
0.00605 
0.00740 
0.00166 
0.01402 
0.00952 
0.01138 
0.00131 
0.00493 
0.00227 
0.00671 
0.00539 
0.00713  

PH PU PS 

0.50000 2.73500 0.27000 
0.48200 0.56000 0.06200 
0.50100 0.53300 0.46600 
0.47500 0.55300 0.47100 
0.47600 0.55600 0.47800 
0.10100 0.54800 0.45100 
2.33500 0.55000 0.61000 
2.54000 0.45200 0.51000 
2.40500 0.52400 0.57200 
0.48900 0.09800 0.51300 
0.48000 0.48000 2.55000 
0.55500 0.29900 1.64500 
0.59900 0.99600 0.90700 
0.43800 1.52300 0.13600 
0.47800 1.48000 0.14400 

PCT ERROR 
0.0 

-11.2 

19.0 
45.2 
4.2 
18.1 

-12.4 
-206 
-6,9 
27.7 
32.8 
-5.8 
-14.8 

5.4 

PHI = 0.000017 
AVG PCT ERROR = 14.7 



ARIABLE 

PH2 
PS 

' 
PU 

8 - COEF 

0.35684883 
0.87943029 
0..54541266 

STD ERROR OF B 

0.02745916 
0.04499845 
0.01938746 

PARTIALR BETA-COEF 

0.9771 0.4412 
0.9896 0.6461 
0.9949 0.9817 

kk  = 
(6 )1,- (.0.2-04ly  

T 
 

1,141 

0,54.45,f 

1•145 

K .„ 0.3S 

1.115c,  

tk = 
ck--1 Ku Ku  

0.1.533 

0.311`k 

0, 2o ti-Le 

" • • 

e te -fvz...„. Motel vi"• k ck u ti 
10417-1.. 

( L.A  

41=-44. N 0 E.1,(0i- 1 Ci?' 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
-MULTIPLE RSQR 

t GS", 
RR 

0.0542 
0.0156 
0.9958 
0.9918 

VARIABLE ENTERED PS 

NSTANT 1.7456295 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. .SUM OF SQUARES 

MEAN 1 0.12456E 03 
REGRESSION 3 0.28538E 01 
ERROR 8 0.23554E-01 

MEAN SQUARE F 

0.12456E 03 
0.95129E 00 0.32309E 0 
04,29443E-02 



0.20829388 
0.56920266 
0.60007333 

0.01539190 
0.03330045 
0.01500096 

0.9762 0.3560 
0.9849 0.4450 
0.9971 1.0557 

PS 
PH2 
PU 

. 

1 0.11500E 03 0.11500E 03 
3 0.29101E 01 0.97003E 00 0.54775E 
9 0.15938E-01 0:17709E-02 

03 

k = - 0,5Gory \IL 

WIlits 

• Loa, 

1.,111‘ 

a 
= 

a 

1 

K (,1c, 

.g 11G 

o. 54 Div 

0.4"Doi 

• z 0.1.083 

14%16 

0.0113 

0.3-v1V 

0.110  = 0. 

c• Lic 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARLABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 

'MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0420 
0.0116 
0.9972 
0.9945 

VARIABLE ENTERED PS 

VARIABLE B — COEF STD ERROR OF B PARTIAL—R BETA—COEF 

ONSTANT 1.8195860 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F.) SUM OF SQUARES MEAN SQUARE F 

MEAN 
REGRESSION 
ERROR 



0.01021767 
0.59105909 
0:58473682 

STD ERROR OF B 

0.01632732 
0.02662926 
0.01616745 

PARTIAL-A 

0.1855 
0.9890 
0.9958 

BETA-COEF 

0.0161 
0.5481 
0.9470 

VARIABLE B — COEF 

P 
PH2

PU 

31S'c 

DLSSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

RR 
0.0371 
0.0095 
0.9967 
0.9935 

VARIABLE ENTERED PS 

:ONSTANT 2.1862111 

SOURCE 

MEAN 
REGRESSION 
ERROR 

ANALYSIS OF VARIANCE TABLE 

SUM OF SQUARES 

1 0.14963E 03 
3 0.23430E 01 

11 0.15146E-01 

MEAN SQUARE 

0.14963E 03 
0.78102E 00 
0.'13769E-02 

F 

0.56721E 0 

a.. 2,.I$Gv 

0.54)10 

4, T. 0.58Y-1 

0.0101., 

G. 

0,0131 
Isolvy 

0.55'41 0,1-1,1q 
1,0t(1/ 

U • i b 
0.00*1 

81(0  

060,P 



DATA FROM MECHANISM (d)  

FITTED TO MECHANISM (h)  



C 

C 

C 

PAGE 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

11/08/72 

F 1001 2002 3003 4004 F 2002 

CART SPEC CART AVAIL PHY DRIVE 
000F 000F 0000 
1001 1001 0001 
2002 2002 0002 
3003 3003 0003 
4004 4004 0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER — WRM PROGRAM NAME — SYNT GROUP — CSRD 

// FOR 
ONE WORD INTEGERS 

*LIST ALL 
*IOCS(CARD,1403 PRINTER) 

YD0NATIQN,07-GODIUM_ ,„ 
C PROGRAM TO CALL,

, 
 ERROR AFtEk PINt5LNU CONSTANTS 

C MECHANISM — DISSOCIATION OF HYDROGEN 
C 

REAL KH,ICUiKS 
DIMENSION PH(20),PU(20)1PS(20),REXP(20)1RCALC(20),DIFF(20) 

ICRD=2 
LPRT=5 
PHL=0.0 
ERROR = 0.0 

C 
C **** READ CONSTANTS *** 
C 

READ(ICRD,100) KH,KU,KS, 

L=0 
2 U=L+1 
READ(ICRD,A02) REXP(LYOH(L)tPU(L),PS(L) 
IF( PH(L) ) 60,30,20 

20 DENOM = 1 + (KH*PH(L))**0.5 + KU*PU(L) + KS*PS(L) 
RCALC(L) = EK*KH*KU*PH(L)*PU(L). / DENOM**3 
DIFF(L) = ( REXP(L) RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) REXP(L) )**2 
GO TO 2 

30 KOUNT = L-1 
WRITE(EPRT,110) 
WRITE(LPRT,111) KH 
WRITE(LPRT,112) KU 
WRITE(LPRT,113) KS 
WRITE(LPRT,114) EK 
WRITE(LPRT,120) 
DO 50 L = 1,KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(EPRT1 130) LioRCALC(L),REXP(L).PH(L),PU(L).PS(L).DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR / XNUM 
WRITE(LPRT,.140) PHI, ERROR 

60 CALL EXIT 

100 FORMAT( 4F15.0 ) 
110 FORMAT( 1H1 ) 
102-FORMAT( 10X,AF10.0 
111 FORMAT( 6H KH = F6.4 ) 
112 FORMAT( 6H KU = , F6.4 ) 
113 FORMATt 6H KS = , F6.4 ) 
114 FORMAT( 6H EK — F6.4 / ) 
120 FORMAT(3X,50H CALC EXPER PH PU PS 

1 3Xt.20H RXN RATE RXN RATE .35)(110H PCT ERROR ) 
130 FORMAT(1X,I2,5F10.5tF10.1 ) 
140 FORMAT( // 18H PHI = , F10.6 

1 / 18H AVG PCT ERROR = F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 PSIR )=0076-0050 REXP(R )=00 
KH(R )=00F0 KU(R )=00F2 KS(R)=00F4 PHI(R )=00 

DENOM(R )=00FC XNUM(R )=00FE ICROCI:)=0106 LPRT(I )=01 

STATEMENT ALLOCATIONS 
100 =0117 110 =011A 102 =011D 111 =0121 112 =0127 113 =012D 
2 =01C0 20 =01DF 30 =0234 50 =026F 60 =029F 

EK 



(0, 

Ul) ;L. 
KH = 0.2540 
KU = 0.3120 
KS = 0.2040 
EK = 2.3710 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT ERROR 

1 0.00276 0.00303 0.48200 0:10000 0.50800 9.7 
2 0.02786 0:02733 2.45900 0:52700 0.51500 -1.8 
3 0.02793 0.02743 2.45000 053000 0.51500 -1.8 
4 0.00537 0:00534 0.47700 0.49400 2.53800 -0.5 
5 0.01220 0:01195 0.51400 0:54000 0.45500 -2:1 
6 0.01163 0.01219 0.47300 0:55200 0.47300 4.7 
7 0.01167 0.01221 0.47000 0.55800 0.47300 4.6 
8 0.00377 0:00332 0.10400 0.56200 0.44000 11.8 
9 0:02049 0:02074 0.45000 2.84000 0.23000 1.1 
10 0.01875 0.01880 0.40900 2:81000 0.28900 0.2 
11 0.01475 0.01487 0.48400 1:07501 0.94200 0.:!7 
12 0.01744 0.g/1712 0.35700 14)59000 0.15300 1,8 

PHL = 0.000001 
AVG PCT ERROR = 3.4 



tf 

KH 
KU 
KS 
EK 

„ 

“luth 
0.0978 
0:3298 
0.1145 

= 5.1460 

• CALC 
RXN RATE 

* 

e••••,e,  C-L. 

EXPER 
RXN RATE 

• 
(r C .1A(4.4 V 

- 

PH PU 

VA C „is A 

PS 

, 

PCT ERROR 
1 0.00360 0:00382 0.47800 0.:10200 0.152500- 6.2 
2 0.04212 004071 2.50500 0.51800 0.49700 -3.3 
3, 0.04212 0.04072 2.50000 0.51700 0.48500 -3.3 
4 0.01958 0:01961 0.42500 2:77000 0.31000 0.1 
5 0.01996 0:02002 0.43300 280000 0.27000 0.3 
6 0.01627 0.01657 0.48900 0.56200 0.05100 1.8 
7 0.01507 0.01543 0.54600 0.50600 0.44600 2.3 
8 0.01414 0.01427 0.46900 0.55600 0.47500 0.9 
9 0.00380 0:00340 0.10000 0:54000 0.46400 -1067 
10 0.00713 0:00714 0.42200 0:46200 2.61500 0.0 
IL 0.00812 0:00818 0.46700 0.48500 2.55500 0.7 
12 0.03052 0.g)3146 1.49500 051100 0.49500 3.0 
13 0.03747 O.03856 1.22200 0.77600 0.10300 2.8 

PHI = 0.000006 
AVG PCT ERROR = 2.7 

b. 



K H 
KU 
KS 
EK 

1 

= 0.0731 
= 0.2674 
= 0.0047 
= 4.8960 

CALC 
RXN RATE 
0.01838 

o f 

EXPER 
RXN RATE 
0:01866 

FL r-ttv. 

PH 

0.50000 

Am1.45 GcinclotAi 101 

ke,e cL eivtis (IN) 

PU PS 

2473500 0.27000 

veci,A3.1.4 ( tio L'vloy 

111, 

PCT ERROR 
1.5 

2 0.01079 0:01103 0.48200 0:56000 0.06200 2.3 
3 0.01071 O.:01093 0.50100 0:53300 0.46600 2.0 
4 0.01053 001069 0.47500 0:55300 0.47100 1.5 
5 0.01058 0.01075 0.47600 0.55600 0.47800 1.5 
6 0..00281 0:00254 0.10100 0.54800 0.45100 -9.7 
7 0.03218 0:03194 2.33500 0.55000 0.61000 -0.7 
8 0.02926 0:02870 2.54000 0:45200 0.51000 -1.9 
9 
10 

0.03164 
0.00254 

0:03128 
0.00269 

2.40500 
0.48900 

0:52400 
0.09800 

0.57200 
0.51300 

-1.1 
6.0 

11. 0.00942 0:00930 0.48000 0:48000 2.55000 -1.2 
12 0.00741 0:00760 0.55500 0.29900 1.64500 2.5 
13 0.01761 0.01769 0.59900 099600 0.90700 0.4 
14 0.01597 0.01576 0.43800 1.152300 0.13600 -1.3 
15 0.01705 0:01692 0.47800 1.48000 0.14400 -0.7 

PHL = 0.000000 
AVG PCT ERROR = 2;3 



EXPONENTIAL FORM OF EQUATION  



APARIAELE COEF 

PS -0.23478114 
PH2 0.59716785 
PU 0.46934062 

:TNSTANT -4.0608339 

STO ERROR OF B PARTIAL -R BETA -COEF 

0.10806377 -0.6091 -0.2382 
0.08190923 0.9322 0.7243 
0.08336043 0.8935 0.6183 

1 0.23466E 03 0.23466E 03 
3 0.48045E 01 0.16015E 01 0.31985E 
8 0.40055E 00 0.50069E-01 

MEAN 
REGRESSION 
ERROR 

0; 

I 
1 

0 C., ) -v a_ 0 .vt-A- 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANDARD ERROR CF THE MEAN 

_,MULTIPLE R 
MULTIPLE RSQR 

RR 
0.2237 
0.0645 
0.9607 
0.9230 

VARIABLE ENTERED PS 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 



0.09659071 -0.5257 -0.2290 
0.11325112 0.9005 0.7431 
0.12385591 0.7924 0.4805 

-0.17907837 
0.70377910 
0.48278760 

PS 
PHPU2 

1 0.22670E 03 0.22670E 03 
3 0.71889E 01 0.23963E 01 0.20798E 
9 0.10369E 01 0.11521E 00 

MEAN 
REGRESSION 
ERROR 

0 

V13. 
DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT 
RESIDUAL 
STANCARD 
MULTIPLE 
MULTIPLE 

VARIABLE RR 
STANCARD DEVIATION 0.3394 
ERROR OF THE MEAN 0.0941 
R 0.9348 
RSQR 0.8739 

'ARIABLE ENTERED PS 

VARIABLE COEF STO ERROR OF B PARTIAL-R BETA-COEF 

CNSTANT -3.7627625 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE 

- 3,1(.1/1 



STD ERROR OF B PART1AL-R BETA—COEF 

0.06195684 —0.1007 —0.0265 
0.06474454 0.9633 0.8666 
0.07537931 0.8924 0.5161 

1 0.29113E 03 0.29113E 03 
3 0.70977E 01 0.23659E 01 0.60751E 

11 0.42838E 00 0.38944E-01 

MEAN 
REGRESSION 
ERROR 

02 

f 

DISSOCIATION OF HYDROGEN LINEAR REGRESSION 

REGRESSION ANALYSIS 

DEPENDENT VARIABLE 
RESIDUAL STANDARD DEVIATION 
STANUARO ERROR OF THE MEAN 
MULTIPLE R 
MULTIPLE RSQR 

NARIAbLE ENTERED 

tARIABLE COEF 

PS —002080489 
PH2 0.77155840 

pp 0.49443602 

RR 
0.1973 
0.0509 
0.9711 
0.9430 

PS 

t&STANT —3.7978639 

ANALYSIS OF VARIANCE TABLE 

SOURCE D.F. SUM OF SQUARES MEAN SQUARE F 

a. - 3,161'17 t- 



12/28/72 

F 1001 2002 3003 4004 

PAGE . 1 

// JOB 

LOG DRIVE 
0000 
0001 
0002 
0003 
0004 

V2 M09 

CART SPEC 
000F 
1001 
2002 
3003 
4004 

CART AVAIL 
000F 
1001 
2002 
3003 
4004  

F 2002 

PHY DRIVE 
0000 
0001 
0002 
0003 
0004 

ACTUAL 8K CONFLG 8K 

USER - WRM PROGRAM NAME - SYNT GROUP - CSRD 

WFOR 
*ONE WORD INTEGERS 
*LIST ALL 
*LOCS(CARD,1403 PRINTER) 
C HYDROGENATION OF CODIMER 
C PROGRAM TO CALC ERROR AFTER FINDING CONSTANTS 
C EXPONENTIAL EQUATION 

DIMENSION PH(20),PU(20),PS(20),REXP(20),RCALC(20),DIFF(20) 
C 

ICRC=2 
LPRT=5 
PPL=0.0 
ERROR = 0.0 

C 
C *** READ CONSTANTS *** 
C 

READ(ICRDt100) EK,Apt3tC 
C 

L=0 
2 L=L+1 
REANICRD,102) REXP(L),PH(L),PU(L),PS(L) 
IF( PHIL) ) 60,30,20 

20 RCALC(L) =EK*PH(L)**A*PU(L)**B*PS(L)**C 
CIFF(L) - ( REXP(L): - RCALC(L)) /RCALC(L) * 100. 
PHI = PHI + ( RCALC(L) - REXP(L) )**2 
GC TO 2 

30 KCUNT - L-1 
WRITE(EPRT t 110) 
WRITE(LPRT,111) EK 
WRITE(LPRT,112) A 
WRITE(LPRT,113) 
WRITE(LPRT,114) C 
WRITE(LPRT,120) 
DC 50 L - 1,KOUNT 
ERROR = ERROR + ABS(DIFF(L)) 

50 WRITE(LPRT,I30) LIRCALC(L),REXP(L),PH(L),PU(L)IPS(L),DIFF(L) 
XNUM=KOUNT 
ERROR = ERROR / XNUM 
4RITE(EPRT,140) PHL, ERROR 

60 CALL EXIT 
C 

100 FCRMAT( 4F15.0 ) 
110 FCRMAT( 1H1 ) 
102 FCRMAT( 10X,4F10.0 ) 
111 FCRMAT( 6H EK = F6.4 ) 
112 FCRMAT( 6H A = F6.4 ) 
113 FCRMAT( 6H B = , F6.4 ) 
114 FCRMAT( 6H C = • F6.4 / ) 
120 FCRMAT(3X,50H CALC EXPER PH PU PS 

1 3X,2CH RXN RATE RXN RATE ,35)(1 10H PCT ERROR 
130 FCRMAT(1X,I2,5F10.5,F10.1 ) 
140 FORMAT( // 18H PHI = F10.6 

/ 18H AVG PCT ERROR = •, F10.1 ) 
END 

VARIABLE ALLOCATIONS 
PH(R )=0026-0000 PU(R )=004E-0028 
PHI(R )=00F0 ERROR(R )=00F2 

XNUM (R )=00FC ICRD(I )=0102 

STATEMENT ALLOCATIONS 
100 =C110 110 =0113 102 =0116 111 
2 =01E39 20 =01D8 30 =0212 50 

FEATURES SUPPORTED 

PS(R )=0076-0050 REXP(R )=009E-007 
EK(R )=00F4 AIR )=00F6 

LPRT(I )=0103 L(I )=0104 

=011A 112 =0120 113 =0126 114 = 
=0240 60 =0270 



r t) vCk• 

EK 7 C.C172 
A = 0.5970 
B 7 0.4690 
C = ****** 

I 

F-esuh-s ô-f 1-‘,c-or , 

CALC 
RXN RATE 

EXPER 
RXN RATE 

PH PU PS 
PCT 

1' 0.00443 0.00353 0.48200 0.10000 0.50800 -20.3 
2 0.C2547 002500 2.45900 0.52700 0.51500 -1.8 
3 C.C2548 0:03200 2.45000 0.53000 0.51500 25.5 
4 0.00638 C.00553 0.47700 0.4.9400 2.53800 -13.3 
5 0.01041 0.00870 0.51400 0.54000 0.45500 -16.5 
6 
7 

C.00992 
0.00993 

0.01392 
0.00960 

0.47300 
0.47000 

0.55200 
0.55800 

0.47300 
0.47300 

40.2 
-3.4 

8 0.00412 0.00514 0.10400 0.56200 0.44000 24.6 
9 C.C2460 0.01920 0.45000 2.84000 0.23000 -21.9 
10 C.C2192 0.02060 0.40900 2.81000 0.28900 -6.0 
11 0.C1170 0.01310 0.48400 1.07500 0.94200 11.9 
12 0.C1796 0.01860 0.35700 1.59000 0.15300 3.5 

ERROR 

PHI = 0.000097 
AVG PCT ERROR = 15.7 

dA.e ccaculktov. 
4/ 

0,441 / 
(0_ ( 0 , 5t4) 

(o,onl")(0.(-1-1)(6,14o)Q.111-) 0.004'0 



" LI ct-t u 

EK 
A 

C 

= 0.0232 
= 0.7040 
= 0.4830 
= ****** -0,1111 

CALC EXPER 
RXN RATE RXN RATE 

PH 

(2-Q  1,  esck, 

PU PS 

117. 

PCT ERROR 
1 0.00514 0.00298 0.47800 0.10200 0.52500 -42.0 
2 0.03652 0.03890 2.50500 0.51800 0.49700 6.4 
3 0.03660 004500 2.50000 0.51700 0.48500 22.9 
4 0:02562 0:02060 0.42500 2.77000 0.31000 -19.6 
5 0.02675 0.01850 0.43300 2.80000 0.27000 -30.8 
6 0.01808 0.01800 0.48900 0.56200 0.05100 -0.4 
7 0.01259 0.01030 0.54600 0.50600 0.44600 -18.2 
8 0.01171 0.01215 0.46900 0.55600 0.47500 3.7 
9 0.00390 0.00705 0.10000 0.54000 0.46400 80.4 
10 0.00732 0.00824 0.42200 0.46200 2.61500 12.4 
11 0.00809 0.00734 0.46700 0.48500 2.55500 -9.2 
12 0.C2525 0031.90 /'49500 0.51100 0,49500 26.3 
13 0.03550 C:04350 1.22200 0.77600 0.10300 22.5 

PHI = 0.;000299 
AVG PCT ERROR = 22.7 



EKT,A.e,0‘,( (11).L. 315 c 

P- e s u Lkvve_a.y eSSI0k, 03, EK = 0.0224 
A = 0.7720 

= 0.4570 
C **4*** -0,6-409 

CALC 
RXN RATE 

1 0.02222 
2 0.01012 
3 0.00976 
4 0.00954 
5 0.00957 
6 C.0O287 
7 0.03235 
8 0.03143 
9 0.03236 
10 0.00412 
11 0.00865 
12 0.00772 
13 0.01508 
14 0.C1521 
15 0.01602 

EXPER 
RXN RATE 
0.02010 
0.01140 
0.01340 
0.00946 
0.00871 
0.00250 
0:03380 
0.02860 
0:02970 
0.00440 
0.01106 
0.00533 
0.01885 
0.01414 
0.01590  

PH PU PS 

0.50000 2.73500 0.27000 
0.48200 0.56000 0.06200 
0.50100 0.53300 0.46600 
0.47500 0.55300 0.47100 
0.47600 0.55600 0.47800 
0.10100 0.54800 0.45100 
2.33500 0.55000 0.61000 
2.54000 0.45200 0.51000 
2.40500 0.52400 0.57200 
0.48900 0.09800 0.51300 
0.48000 0.48000 2.55500 
0.55500 0.29900 1.64500 
0.59900 0.99600 0.90700 
0.43800 1.52300 0.13600 
0.47800 1.48000 0.14400 

PCT ERROR 
-9.5 
12.5 
37.2 
-0.8 
-9.0 
-13.1 

4.4 
-9.0 
-8.2 
6.7 
27.7 

-30.9 
24.9 
-7.0 
-0.8 

PHI = 0:000064 
AVG PCT ERROR 13.4 
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// JOB F 1001 2002 3003 4004 F 2002 

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE 
OCCO 000F 000F 0000 
CCO1 1001 1001 0001 
0002 2002 2002 0002 
0003 3003 3003 0003 
0004 4004 4004 0004 

V2 M09 ACTUAL 8K CONFIG 8K 

USER - WRM PROGRAM NAME - LSEST GROUP - CSRC 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE FUN(BB) 
DIMENSION BB(10) • 
COMMON KEY,MJM,ND,NF,NFD,NI,NP,PHIZ,SL,B(10),F( 40),G(10),S(10), 
1 Y( 40),A(10,10),X(401,16),P(1,10),IPRIN,ILM,MAT,MAR,IPART, 
2 FF( 40),KPOIN,NR,NW 
DO 1 I=1,ND 

1 FF(I) = 8B(1)*X(I11)**88(2)*X(I,2)**BB(3)*X(I,3)**BB(4) 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE ND(IC)=7FFD NF(IC 
NP(IC)=7FF9 PHIZ(RC)=7FF6 SL(RC)=7FF4 B(RC 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 A(RC)=7F16-7E50 X(RC 

ILM(IC)=793A MAT(IC)=7939 MAR(IC)=7938 IPART(IC 
NR(IC)=78E4 NW(IC)=78E3 1(1 )=0004 

STATEMENT ALLOCATIONS 
1 =0019 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FAXBX FMPY FMPYX FLDX FSTO FSTOX SUBSC SUBIN 

INTEGER CONSTANTS 
1=000C 

CORE REQUIREMENTS FOR FUN 
COMMON 1822 VARIABLES 12 PROGRAM 76 

RELATIVE ENTRY POINT ADDRESS IS 0000 (HEX) 

END OF COMPILATION 

// CUP 

*DELETE FUN 2002 
CART LC 2002 DB ACDR 2C8B DB CNT 0006 

*STORE WS UA FUN 2002 2002 
CART ID 2002 DB ACDR 2089 DB CNT 0006 
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// JOB F 1001 2002 3003 4004 F 2002 

LOG CRIVE CART SPEC CART AVAIL PHY DRIVE 
0000 000F 000F 0000 
°COI 1001 1001 0001 
CCC2 2002 2002 0002 
00O3 3003 3003 0003 
0004 4004 4004 0004 

V2 MO9 ACTUAL 8K CONFIG 8K 

USER — WRM PROGRAM NAME — LSEST GROUP — CSRD 

// FOR 
*ONE WORD INTEGERS 
*LIST ALL 

SUBROUTINE PART 
COMMON KEY,MJM,ND,NF,NFO,NI,NPI PHIZ,SLIB(10),F( 40),G(10),S(10), 
1 Y( 40),,A(10,10),X(40116)0(1,10),IPRINTILM,MAT,MARIIPART, 
2 FF( 40),KPOIN,NR,NW 
K=KPOIN 
FACT = X(K c 1)**B(2)*X(K,2)**B(3)*X(K,3)**B(4) 
P(1,.1) = FACT 
P(1,2) = B(1)*FACT*ALOG(B(2):) 
P(1,3) = B(1)*FACT*ALOG(B(3)) 
P(1,4) = Bi1)*FACT*ALOG(B(4):) 
RETURN 
END 

VARIABLE ALLOCATIONS 
KEY(IC)=7FFF MJM(IC)=7FFE 
NP(IC)=7FF9 -PHIZ(RC)=7FF6 
S(RC)=7F7A-7F68 Y(RC)=7F66-7F18 

ILM(IC)=793A MAT(IC)=7939 
NR(IC)=78E4 NW(IC)=78E3 

FEATURES SUPPORTED 
ONE WORD INTEGERS 

CALLED SUBPROGRAMS 
FALOG FAXBX FMPY FLD FLDX FSTO FSTOX SUBSC 

CORE REQUIREMENTS FOR PART 
CONVON 1822 VARIABLES 18 PROGRAM 132 

RELATIVE ENTRY POINT ADDRESS IS 0012 (HEX) 

ENC OF COMPILATION 

1/ CUP 

*DELETE PART 
CART ID 2CO2 DB ACDR 2C88 DB CNT 000A 

*STORE WS UA PART 2002 2002 
CART ID 2002 DB ADDR 2D85 DB CNT 000A 

NO(IC)=7FFD NF(IC) 
SI(RC)=7FF4 B(RC) 
A(RC)=7F16-7E50 X(RC) 

MAR(IC)=7938 IPART(IC) 
FACT(R )=0000 K(I ) 



WrvyN.AIZAA-4, 

DEPENDENT 

0.'35300E-02 
0.25CCCE-01 
C.32CCCE-01 
'0.553CCE-02 
0.87COCE-02 
0.13920E-01 
C.96COCE-02 
0.514C0E-02 
0;19200E-01 
0.2060CE-01 
C:13100E-01 
0:186C0E-01 

ket/VVYN,  
li?1. 

INDEPENDENT 
1 2 3 

0.48200E 00 0.10000E 00 0.50800E 
0.24590E 01 0.52700E 00 0.51500E 
0.24500E 01 0.53000E 00 0.51500E 
0.47700E 00 0.49400E 00 0.25380E C: 
0.51400E 00' 0.54000E 00 0.45500E 0: 
0.47300E 00 0.55200E 00 0.47300E C. 
0.47000E 00 0.55800E 00 0.47300E C.  
0.10400E 00 0.56200E 00 0.44000E G.. 
0.45000E 00 0.28400E 01 0.23000E 
0.40900E 00 0.28100E 01 0.28900E C. 
0.48400E 00 0.10750E 01 0.94200E C' 
0.35700E 00 0.15900E 01 0.15300E 0.: 

MATRIX 1 IS A + SL*D 
MATRIX 2 IS A + SL*I 
MATRIX 3 IS A + SL*D-1 

PHI= 0.97628E-04 
PARAMETERS 

PHI= 0.86579E-04 
PARAMETERS 

PHI= 0.77008E-04 
PARAMETERS 

PHI= 0.74307E-04 
PARAMETERS 

PHI= 0.74303E-04 
PARAMETERS 

PHI= 0.74302E-04 
PARAMETERS 

PHI= 0.70634E-04 
PARAMETERS 

SQRT(PHI)/ND= 0.82339E-03 
0.17200E-01 0.59700E 00 

SQRT(PHI)/ND= 0.77539E-03 
0.17236E-01 0.59699E 00 

SQRT(PHI)/ND= 0.73128E-03 
0.17325E-01 0.59699E 00 

SORT(PHI)/ND= 0.71834E-03 
0.17568E-01 0.56978E 00 

SORT(PHI)/NO= 0.71833E-03 
0.17573E-01 0.56926E 00 

SQRT(PHI)/ND= 0.71832E-03 
0.17578E-01 0.56876E 00 

SORTtPHI)/ND= 0.70037E-03 
0.18213E-01 0.56875E 00  

LAMBDA= 0.10000E-01 
0.46900E 00 -0.23500E 

LAMBDA= 0.99999E-02 
0.44839E 00 -0.22139E CC 

LAMBDA= 0.99999E-02 
0.39806E 00 -0.18552E C( 

LAMBDA= 0.99999E-03 
0.38281E 00 -0.19386E 

LAMBDA= 0.99999E 02 
0.38250E 00 -0.19403E 0( 

LAMBDA= 0.99999E 02 
0.38221E 00 -0.19421E 0( 

LAMBDA= 0.99999E 00 
0.36239E 00 -0.16803E O( 

ALGORITHM TERMINATED 

PHI= 0.70634E-04 SORT(PHI)/ND= 0.70037E-03 LAMBDA= 0.10000E 04 
PARAMETERS 0.18213E-01 0.56875E 00 0.36239E 00 -0.16803E 01 

SINGULAR MATRIX 

DEPENDENT DIFFERENCE INDEPENDENT 
1 2 3 

0.585C0E-02 
0:26931E-01 
0.26930E-01 
0.79175E-02 
0.11389E-01 
0;10878E-01 
0.11)882E-01 
C.46832E-02 
0.21611E-01 
0.19622E-01 
0.12499E-01 
0.16442E-01  

-0.23200E-02 0.48200E 00 0.10000E 00 0.50800E 0,  
-0.19310E-02 0.24590E 01 0.52700E 00 0.51500E 0' 
0.50696F-02 0.24500E 01 0.53000E 00 0.51500E 0 
-0.23875E-02 0.47700E 00 0.49400E 00 0.25380E 0 
-0.26891E-02 0.51400E 00 0.54000E 00 0.45500E 0 
0.30410E-02 0.47300E 00 0.55200E 00 0.47300E 0 

-0.12821E-02 0.47000E 00 0.55800E 00 0.47300E 0 
0.45675E-03 0.10400E 00 0.56200E 00 0.44000E 0 

-0.24118E-02 0.45000E 00 0.28400E 01 0.23000E C 
0.97726E-03 0.40900E 00 0.28100E 01 0.28900E 0 
0.60047E-03 0.48400E 00 0.10750E 01 0.94200E 0 
0.21578E-02 0.35700E 00 0.15900E 01 0.15300E 0 

CORRELATION MATRIX 

1.CCO 
-1.000 1.000 
-1.000 1.000 1.000 

1.000 1.000 1.000 

7 STEPS 



-2.15 

CEPENCENT INDEPENDENT 
1 2 3 

0.29800E-02 0.47800E 00 0.10200E 00 0.52500E C 
0.38900E-01 0.25050E 01 0.51800E 00 0.49700E C 
0.45COCE-01 0.25000E 01 0.51700E 00 0.48500E C 
0.20600E-01 0.42500E 00 0.27700E 01 0.31000E C 
0:18500E-01 0.43300E 00 0.28000E 01 0.27000E G 
0.18000E-01 0.48900E 00 0.56200E 00 0.51000E-0 
0.1030CE-01 0.54600E 00 0.50600E 00 0.44600E C 
0.1215CE-01 0.46900E 00 0.55600E 00 0.47500E 0 
C.7C5C0E-02 0.10000E 00 0.54000E 00 0.46400E C 
0.:82400E-02 0.42200E 00 0.46200E 00 0.26150E 0 
0.73400E-02 0.46700E 00 0.48500E 00 0.25550E 0 
0.319C0E-01 0.14950E 01 0.51100E 00 0.49500E C 
0.43500E-01 0.12220E 01 0.77600E 00 0.10300E C 

MATRIX 1 IS A + SL*0 
MATRIX 2 IS A SL*I 
MATRIX 3 IS A + SL*0-1 

PHI= 0.29902E-03 
PARAMETERS 

PHI= 0.21386E-03 
PARAMETERS 

PHI= 0.20882E-03 
PARAMETERS 

PHI= 0.20879E-03 
PARAMETERS 

PHI= 0.20384E-03 
PARAMETERS 

PHI= 0.20129E-03 
PARAMETERS 

PHI= 0.20118E-03 
PARAMETERS 

PHI= 0.19318E-03 
PARAMETERS 

PHI= 0.19260E-03 
PARAMETERS 

PHI= 0.19223E-03 
PARAMETERS 

PHI= 0.19199E-03 
PARAMETERS 

PHI= 0.19183E-03 
PARAMETERS 

PHI= 0.19172E-03 
PARAMETERS 

PHI= 0:19165E-03 
PARAMETERS 

PHI= 0.19160E-03 
PARAMETERS 

PHI= 0.19157E-03 
PARAMETERS 

PHI= 0.19108E-03 
PARAMETERS 

PHI= 0.19107E-03 
PARAMETERS 

PHI= 0.19105E-03 
PARAMETERS 

PHI= 0.19056E-03  

SQRT(PHI)/ND= 0.13301E-02 
0.23200E-01 0.70400E 00 

SQRT(PHI)/ND= 0.11249E-02 
0.26705E-01 0.71151E 00 

SQRT(PHI)/ND-T. 0.11116E-02 
0.26450E-01 0.73954E 00 

SQRT(PHI)/ND= 0.11115E-02 
0.26390E-01 0.74707E 00 

SQRT(PHI)/ND= 0.10982E-02 
0.24420E-01 0.74709E 00 

SQRT(PHI)/ND= 0.10913E-02 
0.24627E-01 0.71803E 00 

SQRT(PHI)/ND= 0.10910E-02 
0.24692E-01 0.71008E 00 

SQRT(PHI)/ND= 0.10691E-02 
0.25690E-01 0.71200E 00 

SORT(PHI)/ND= 0.10675E-02 
0.25655E-01 0.71596E 00 

SQRT(PHI)/ND= 0.10665E-02 
0.25628E-01 0.71912E 00 

SQRT(PHI)/ND= 0.10658E-02 
0.25606E-01 0.72166E 00 

SQRT(PHI)/ND= 0.10654E-02 
0.25589E-01 0.72371E 00 

SQRT(PHI)/ND= 0.10651E-02 
0.25576E-01 0.72537E 00 

SQRT(PHI)/ND= 0.10649E-02 
0.25565E-01 0.72675E 00 

SQRT(PHI)/ND= 0.10647E-02 
0.25555E-01 0.72787E 00 

SORT(PHI)/ND= 0.10646E-02 
0.25547E-01 0.72882E 00 

SORT(PHI)/ND= 0.10633E-02 
0.25534E-01 0.73067E 00 

SQRT(PHI)/ND= 0.10633E-02 
0.25527E-01 0.73155E 00 

SQRT(PHI)/ND= 0.10632E-02 
0.25519E-01 0.73223E 00 

SQRT(PHI)/ND= 0.10618E-02  

LAMBCA= 0.10000E-01 
0.48300E 00 -0.17900E 0 

LAMBDA= 0.99999E 00 
0.28984E 00 -0.94066E-0 

LAMBDA= 0.99999E-01 
0.29755E 00 -0.90030E-0 

LAMBDA= 0.99999E 01 
0.29942E 00 -0.89086E-0 

LAMBDA= 0.99999E 00 
0.30395E 00 -0.96450E-0 

LAMBDA= 0.99999E 00 
0.29684E 00 -0.10007E 0 

LAMBDA= 0.99999E 01 
0.29467E 00 -0.10121E 0 

LAMBDA= 0.99999E-01 
0.29458E 00 -0.10033E 0 

LAMBDA= 0.99999E-02 
0.29568E 00 -0.99754E-0 

LAMBDA= 0.99999E-02 
0.29654E 00 -0.99296E-0 

LAMBDA= 0.99999E-02 
0.29723E 00 -0.98933E-0 

LAMBCA= 0.99999E-02 
0.29778E 00 -0.98644E-0 

LAMBDA= 0.99999E-02 
0.29823E 00 -0.98411E-0 

LAMBDA= 0.99999E-03 
0.29858E 00 -0.98223E-0 

LAMBDA= 0.99999E-03 
0.29888E 00 -0.98069E-0 

LAMBCA= 0.99999E-04 . 
0.29909E 00 -0.97945E-0 

LAMBDA= 0..99999E-05 
0.29930E 00 -0.98116E-0 

LAMBCA= 0.99999E-03 
0:29954E 00 -0.97995E-0 

LAMBDA= 0.99999E-04 
0.29971E 00 -0.97916E-0 

LAMBDA= 0.99999E-05 
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