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STATEQ: A NONLINEAR LEAST-SQUARES CODE FOR OBTAINING 
MARTIN THERMODYNAMIC REPRESENTATIONS OF FLUIDS 

IN THE GASEOUS AND DENSE GASEOUS REGIONS 

S. L. Milora 

ABSTRACT 

This report describes the use of the code NLIN (IBM Share 
Program No. 1428) to obtain empirical thermodynamic pressure-
volume-temperature (P-V-T) relationships for substances in the 
gaseous and dense gaseous states. When sufficient experimental 
data exist, the code STATEQ will provide least-squares estimates 
for the 21 parameters of the Martin model. Another code, APPROX, 
is described which also obtains parameter estimates for the model 
by making use of the approximate generalized behavior of fluids. 

Use of the codes is illustrated in obtaining thermodynamic 
representations for isobutane. 

1. INTRODUCTION 

This report describes the application of a nonlinear least-squares 
code to the estimation of the Martin-Hou equation-of-state parameters. 
The unmodified FORTRAN computer program NLIN (IBM Share Program No. 1428) 
and the algorithm upon which it is based are described in Ref. 1. The 
algorithm which was developed by Marquardt essentially interpolates 
between the Taylor series and the maximum descent methods by specifying 
at successive iterations the maximum neighborhood in which the Taylor 
series approximation to the nonlinear model is adequate. This approxi-
mation results in £ marked reduction in computing time relative to the 
steepest descent method and assures convergtr^ce to the stationary point 
for any reasonable initial estimate of the parameters. 

As presently comprised, the code NLIN can accommodate up to 50 in-
dependent parameters and as many as 1000 data points. In this applica-
tion, 21 parameters are used although only 18 are varied independently. 
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There are two strategies available for selecting the 21 equation-
of-state parameters, and the method applicable in each case is dependent 
upon the quality and type of experimental pressure-volume-temperature data 
available. The two approaches are treated here, and a specific example is 
d'^cussed, with isobutane being the test case. 

To facilitate understanding and use of the code, a brief description 
of the nonlinear theory upon which the algorithm is based is presented 
first. 

2. MATHEMATICAL DESCRIPTION OF NONLINEAR PARAMETER ESTIMATION 

Let the n data points to which the model is to be applied be given 
by: 

(P., T . vr ) i - 1, n , 1 l £ £ 

where represents the pressure of the ith data point; and Tr^ and 
the corresponding values of reduced temperature and specific volume 

= T./T , v_ • v./v ). The model which describes the pressure in ri i c i c 
terms of the independent variables Tf and v̂ , can be written in generalized 
form as follows: 

E(P) « f(Tr, vr, P) , (2.1) 
where the notation E(F) has been introduced in order to distinguish be-
tween the expected and observed values of pressure. In the above formu-
lation, {a represents the vector of equation-of-state parameters who&b com-
pop-jsts are fii , fa* •••> 021- the Martin-Hou representation, a maximum 
of ip to 18 parameters may be varied independently. The values of the 
remaining three parameters (chosen arbitrarily to be fa, Pt,, and P7) are 
prescribed by the three constraint relationships which describe the nec-
essary conditions at the thermodynamic critical point. A brief descrip-
tion of the form of the equation of state and the methodology employed to 
handle critical point constraints is presented In Appendix A. 

In the usual sense, specific values of the parameters £ are chosen 
so as to minimize the sum of the squares of the residuals, or errors of 
prediction, for the available data. If the residual is defined on a 
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percentage error basis, then the quantity to be minimized will be: 

n n 
* = = 

i=l i=l 

P j - E ( P t ) 

P. 
x 

( 2 . 2 ) 

and, hence, the necessary conditions for a stationary point are: 

* = minimum o^/op^ = C for j 4 1, 4, 7 . (2.3) 

Implicit in Eqs. (2.2) and (2.3) is the understanding that the dependent 
parameters 6i, , and 87 have been eliminated by the critical point 
constraints. 

If the individual components of p appear linearly in the equation-of-
stnte representation, then the surfaces of constant £ would be ellipsoids in 
the multidimensional parameter space; and Eq. (2.3) would reduce to a sys-
tem of IS linear equations (normal equations) with 18 unknowns, the solution 
of which would be straightforward. If, as in the case here, the P-V-T 
representation is nonlinear in some or all of the parameters p, then an 
iterative technique is required which proceeds from some initial estimate, 
-» X* Sg, to the value 3 which minimizes 

In practice, two methods are commonly employed to obtain the least-—* 
squares estimates of 8. In the Taylor series method, the function 

A 
f(Tf, v^, 6) is expanded about a point BQ to first order in a small cor-
rection vector £>t, and the following linearized (approximate) model results: 

^ ^ 6f(v , T , 
M v „ . * "&0 + = f<v , T , Bo) + > E 61. , (2.4) t r r, r r -\a 1 

i °ei 

where it is understood that the multidimensional gradient operator, 
-A 

o/ofr, does not operate on dependent parameters (or any other parameters 
whose values are to remain constant). When Eq. (2.4) is substituted 
into Eq. (2.3), a system of linear equations results which, when solved, 
gives that value of the correction vector 6 which minimizes g> , the 
Gum of the squares of the residuals for the approximate linearized model. 
By adding this value of 6 to the original vector and by repeating the 
process at the new point, + a second approximation to the least-
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squares estimate of fi is obtained. Successive iterations are performed 
until a true minimum In $ is obtained which yields the desired result p. 

This method is certain to converge only if the original estimate, 
6q, is sufficiently close to the true minimum such that the truncated 
Taylor series represents, reasonably well, the nonlinear model in the 
interval between So and 3. If this condition is not satisfied, then the 
iterations will most likely diverge. 

In the method of steepest descent, convergence is practically as-
sured; however, machine calculation Limes are frequently prohibitively 
large. The stationary point is reached by taking a succession of in-
cremental steps that are parallel, locally, to the normal of the surfaces 
of constant that is, 

"v £f 
(ith iteration) = tc 

B « B i 

|V 9 

and 

6i+l = «i + ' 

To accelerate convergence, the constant k is adjusted so that the 
angle between any two successive correction vectors is greater than zero 
but less than it/2. Still, if the model is highly nonlinear, the direction 
of the initial correction vector may not be optimum although convergence 
will eventually occur. 

As described by Marquardt,1 the method upon which NLIN is based in-
terpolates between the two methods. This is accomplished by introducing 
into the approximate Taylor series method a constraint condition which 
minimizes f> for the approximate linearized model in the spherical region 
16 | = |<5qI» where 5Q is of arbitrary size. The region |6g| may be in-
creased (or decreased) by decreasing (or increasing) the Lagrange 
multiplier A. If the maximum neighborhood |<S q I is made too large, then 
the modified Taylor series method may diverge. On the other hand, if 
the region |50| is made infinitesimally small (by choosing X large), the 
modified method will give correction vectors at each iteration that 
are parallel to the correction vector prescribed by the method of steepest 
descent and convergence will be assured but at the expense of increased 
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computation time. Essentially, the modified method attempts to find at 
each iteration the maximum neighborhood jfigl within which the truncated 
Taylor series adequately represents the nonlinear model. Once this has 
been done, the correction vector is easily found by solving the re-
sulting system of normal equations (linear), and the iteration process 
is continued until the stationary point is found. 

3. OPERATIONAL DESCRIPTION OF THE CODE 

There are two raetnods that may be employed to determine the equation-
of-state coefficients. Since the Martin equation is particularly suited 
to describing the state of the fluid in the dense gaseous region at super-
critical pressures, a pressure-volume fit along an isotherm near the criti-
cal temperature is helpful in ensuring the quality of the fit at super-
critical temperatures and pressures. As a matter of convenience, the 
critical isotherm is chosen for this initial step, since application of 
the Van der Waals conditions at the thermodynamic critical poir.it (first 
and second derivatives of pressure with respect to volume must vasiish) 
reduces the equation to one of 18 independent parameters. 

3.1 Critical Isotherm Data Available 

As described in Appendix A, the form of the equation of state for the 
critical isotherm alone reduces to one of eight parameters, and six of 
these appear linearly. By applying the constraint conditions at the criti-
cal point, three of the linear coefficients are eliminated, and the equa-
tion is reduced to one having three linear and two nonlinear parameters. 
The code STATEQ is used to determine these five coefficients (and, hence, 
the three dependent coefficients) by supplying only critical isotherm data 
and by specifying that only five parameters are to be varied. The param-
eters p of Eq. (2.1) are Identified with the vector PAR(I), I = 1 — 21 in 
subroutine FCODE of STATEQ. The relationships to the equation-of-state 
coefficients of Appendix A are as follows: 

Dependent paramters [functions of a, b, and f^(l) , i = 4 — 6]: 

PAR(l) = f2(l) PAR(4) = f2(l) PAR(7) = f3(l) 
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Independent parameters: 

PAR(10) = f4(l) 
PAR(13) = f5(1) 
PAR(16) = f6(l) 
PAR(19) = K 

PAR(2) = Bj 
PAR(5) = B2 

PAR(8) = B3 

PAR(ll) = Bit 
PAR(14) = B5 

PAR(17) = Bg 
PAR(20) = a 

PAR (3) «= Ci 
PAR(6) = C2 

PAR(9) = C3 

PAR (12) = C!t 
PAR(15) = C5 

PAR(18) = C6 

PAR(21) = b 

In all cases, PAR(l), PAR(4), and PAR(7) are not to be varied in-
dependently, and this information must be passed on to STATEQ with the in-
put data. Along the critical isotherm (T = 1), the terms involving the 
coefficients B^ and C^ (i = 1 — 6) and K cancel; and hence, their associated 
parameters do not enter into the calculations. Information that they are 
not to be varied should also be included as input, if the critical iso-
therm alone is to be determined. Initial estimates of the values of all 
the parameters must be supplied, and this will be taken up in a later para-
graph. When the code is operated in this manner, only critical isotherm 
data (P-V-T) are used. The procedure then determines the coefficients 
fi(l) (i = 1 - 6 ) , a, and b. 

The remaining 13 coefficients are found by operating STATEQ with all 
available P-V-T data while holding the 8 previously determined coeffi-
cients constant. This procedure determines the coefficients B^, C^, 
(i = 1 — 6 ) , and K. A greater emphasis can be placed on different regions 
of the P-V-T domain by weighting these regions more heavily with addi-
tional data. 

If data long the critical isotherm are not available, then all 21 
coefficients must be determined simultaneously by STATEQ. All available 
P-V-T data are supplied as input; and only PAR(l), PAR(4), and PAR(7) are 
held constant. Frequently, this is the method that must be used, since 
accurate critical isotherm data are available for only a few compounds. 

3.2 Critical Isotherm Data Unavailable 
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3.3 Initial Parameter Estimates 

STATEQ requires an initial estimate of all 21 parameters, which 
should be reasonably close to the optimum value in order to minimize 
machine calculation times. Martin2 describes the strategy for estimating 
the parameters when the critical isotherm is known. This means that re-
sults of Method 1 above must be available before the initial values can 
be determined, but the initial estimates are needed by STATEQ to perform 
the calculations in Method 1. The problem can be resolved by using as 
estimates for Method 1 the known equation-of-stat.e parameters of another 
fluid. The fact that the equation-of-state coefficients are expressed in 
reduced or dimensionless form makes this possible, since the approximate 
law of corresponding states asserts that different fluids that are at the 
same reduced temperature and reduced volume will have nearly the same 
value of reduced pressure. 

The code APPROX, which is based upon the procedure recommended by 
Martin, was written to provide the estimates of the remaining parameters 
(exclusive of the eight critical isotherm coefficients). In this code, 
certain generalized facts about the P-V-T behavior of compounds are used 
to determine the coefficients. The fit irf obtained without the need for 
P-V-T data; but a knowledge of the second and third virial coefficients, 
the Boyle, temperature, and the slope of the vapor pressure curve at the 
critical point is required along with other miscellaneous known facts 
about the compound. In all, twelve known facts are required to set up 
a system of linear equations which are solved for the remaining unknown 
equation-of-state coefficients. A value for the nonlinear temperature 
exponent K must be assumed. The fit obtained is compared with the avail-
able P-V-T data, and small adjustments in the facts can be made to improve 
the accuracy. This technique can be used to refine the coefficients, but 
the method is tedious and does require a knowledge of the behavior along 
the critical isotherm. In using this technique to describe the P-V-T be-
havior of ammonia, Milora3 found that the representation obtained in thi.-; 
manner was considerably less accurate than that determined by the non-
linear least-squares approach (Methods 1 and 2 above). It does, however, 
provide good estimates for the nonlinear code. 
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If critical isotherm data are lacking, then APPROX cannot be uaed 
to obtain initial parameter estimates for STATEQ; and the estimates must 
then be obtained from another fluid (preferably a homologous compound). 
Under these circumstances, Method 2 would be used to refine the estimates. 

4. PROCEDURAL OPERATION OF THE CODES STATEQ AND APPROX 

4.1 APPROX 

When the eight critical isotherm coefficients are known (determined 
by STATEQ), then APPROX may be used to estimate the remaining 13 coeffi-
cients for the compound being considered. The user must supply to the 
main body of the program (a read or data statement may be substituted) 
values of the critical temperature Tc in degrees Rankine, the critical 
pressure Pc in atmospheres, the critical volume in ft3/lbm, the criti-
cal compressibility factor Zc (dimensionless), and the specific gas con-
stant R in atm-ft3/(ib -°R). Provision is made for comparing the pre-

m 
dieted and experimental values of pressure by transmitting in a read 
statement the experimental values of pressure, volume, and temperature. 
This comparison may be omitted by removing the appropriate statements. 
The sequence for reading the experimental data is identical to that 
described in subroutine INPUT of STATEQ. 

The code variables are identified with the equation-of-state vari-
ables of Appendix A as follows: 

FORTRAN variable Designation 

FTC(I) 
A(I) 
B(i) 
c(D 
AR 
BR 
RK 

(I = 1 — 6 ) supplied by user 
II 

>- determined by code 

f±(l) 

J 

a 
b 
K 
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FORTRAN variable 

TC 
PC 
VC 
ZC 
R 
TR 
VR 
PR 

A 

^Constants supplied 
by user 

Designation 

critical temperature, Tc (°R) 
critical pressure, Pc (atm) 
critical specific volume, v (ft3/lb J) c m 
critical compressibility factor, Z 
gas constant [atn-ft3/(lb -®R)] m 
reduced temperature, T = T/T_ r 
reduced volume, vr = v/v 
reduced pressure, Pr = P/Pc 

Additional code variables art defined as follows: 

FORTRAN variable 

PEXP 
VEXD 
TEXP 

4.1.1 Input for APPROX 

Designation 

experimental pressure (psia) 
experimental specific volume (ft3/lbm) 
experimental temperature (°F) 

For each compound, the thermodynamic constants TC, PC, VC, ZC, and R 
must be supplied to the main body of the code. In addition, an assumed 
value of the equation-of-state temperature exponent, RK, must be supplied 
in this fashion. Only a slight modification to the code would be required 
to transfer this information via a read statement instead. 

APPROX also requires as input the eight known critical isotherm co-
efficients FTC (I), I = 1—6, AR, and BR. This is accomplished by an in-
ternal read statement. 

If a comparison of the resultant fit is to be made with experimental 
data, then the isobars [PEXP(I), 1 = 1 , NEXP] and isotherms [TEXP(I), 1 = 1 , 
NEXT] along with the value of specific volume VEXD(K) corresponding to the 
Jth isotherm and the ith value of pressure must be supplied in a read state-
ment. Data input is accomplished by reading sequentially volume/pressure 
pairs along consecutive isotherms (see INPUT in description of STATEQ). In 
its present form, APPROX will accept data in engineering units (psia, °F, 
ft3/lb ), although all calculations are performed in reduced or dimension-
less variable format. Temperatures are converted to absolute [T (°R) = 
T (°F) + 459.69] for the nondimensionalization step. 
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4.1.2 Output from APPROX 

As output, APPROX prints the following information: 
a. Input parameters — Critical temperature (TC), critical pressure 

(PC), critical specific volume (VC), assumed value of the dimensionless 
temperature exponent (RK) , and the dimensionless critical isotherm 
equation-of-state coefficients [AR, BR, FTC(I), 1 = 1 - 6 ] . 

b. Resultant dimensionless equation-of-state coefficients — A(I), 
B(I), C(I), for I = 1 - 6. 

c. A comparison of calculated and experimental values of pressure 
using the resulting equation-of-state coefficients — The predicted value 
of pressure is calculated in subroutine PRESRE for each temperature—volume 
pair, the temperature in °R and the volume in ft3/lb . The calculated and 

m 
experimental pressures (in psia) at each thermodynamic state point as well 
as the percentage error are printed. Temperatures are converted to abso-
lute units (TO for this step. 

If no data are available, then step (c) can be omitted by removing 
the appropriate sections in the main body of the code. 

4.2 STATEQ 

STATEQ is the title of the modified version of NLIN that is used to 
obtain refined estimates of the Martin equation-of-state coefficients. As 
described in Sects. 3.1 and 3.2, it may be operated in a number of dif-
ferent ways depending upon the type and quality of data available. If the 
critical isotherm is known accurately, then it is generally advisable to 
use STATEQ to first generate a critical isotherm fit. Then, by specifying 
to the code that the 8 known critical isotherm coefficients are to remain 
unchanged, STATEQ is applied to all additional data to refine the esti-
mates of the remaining 13 coefficients. In the absence of critical, iso-
therm data, the first step must be omitted. 

Only those parts of the code relevant to its use are discussed here. 

4.2.1 MAIN 

The MAIN section of STATEQ serves as a calling program for subroutine 
MARQ, which performs the least-squares calculation and manages all input 
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and output steps. In addition, MAIN sets absolute limits for the number 
of data points (NDPM), the number of function parameters (NPM), and the 
number of independent variables (NXM). The following values for these 
parameters are transferred to subroutine MARQ in the argument list: 

NDPM = 1000 = maximum number of data points, 
NPM = 50 = maximum number of parameters, 
NXM = 6 = maximum number of independent variables. 

The user need not utilize the full code capability. 

4.2.2 Subroutine TSET 

TSET assigns values to the input/output units which are identified 
with the following devices: 

Card reader = NI 
Line printer = NO 
Card punch = NP 
Scratch disk (not used) = NST 

Presently, the numerical values 5, 6, 7, and 3 are assigned to NI, NO, NP, 
and NST, respectively. The user has the option to assign those values 
which are compatible with the installation being used. 

4.2.3 Subroutine MARQ 

Subroutine MARQ manages all input and output steps and performs 
the calculations necessary to obtain the equation-of-state coefficients. 
In the original version of NLIN, MARQ represents the main or driver sec-
tion of the code. It has subsequently been rewritten as a subroutine by 
W. Davis, Jr., of ORNL to allow data to be transmitted from MAIN, but this 
option is not employed in the application discussed here. If the user 
wishes to transmit input data in this fashion, the variable IREAD must be 
assigned an integer value greater than unity in MAIN. 

In the method employed here, MARQ calls subroutine INPUT, which pro-
vides all necessary P-V-T data including the properties of the compound 
at the thermodynamic critical point. Switches, algorithm convergence 
parameters, and other code control parameters are read internally by MARQ. 
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Subroutine FCODE provides to MARQ the analytical form of the equation-
of-state representation. In subroutine PCODE, differentiation of the equa-
tion of state with respect to the coefficients is performed by finite 
differences. Refined values of the coefficients are provided on punched 
cards by subroutine OUTPUT. Additional results, including a comparison of 
the fit with the data, are sent to the line printer by MARQ. 

The following is an abbreviated list of key MARQ FORTRAN variables 
as they relate to the equation-of-state variables in Appendix A: 

MARQ variable 

B(I), I - 1, 4, 7, 10, 13, 16 
B(I), I = 2, 5, 8, 11, 14, 17 
B(I), I = 3, 6, 9, 12, 15, 18 
B(19) 
B(20) 
E(21) 
B(J), J = 22 to 50 

X(I,1), X(I,2), I = 1 to NDPM 

X(I,5), X(I,6), I = 1 to NDPM 

X(I, 3), X(I,4), I = 1 to NDPM 

Y(J), J = 1 - 1000 
PRNT(l), PRNT(2) 

Designation 

f±(l), i = 1 - 6 
1 = 1 - 6 

i = 1 - 6 
V 

K 
a 
b 

Equation-of-state 
>- coefficients 
(parameters) 

RES 

Unused portion of parameter vector 
P; computed value of pressure (dependent 
variable) 
T^, v^; values of temperature and specific 
volume for ith data point (independent 
variables) 
Tr^, vr.; reduced value of temperature and 
specific volume for ith data point 

Unused portion of independent variable 
array 
Pj; vector of experimental pressures 
Additional information to be printed along 
with experimental and calculated values 
of pressure. Set equal to the tempera-
ture and specific volume of the ith data 
point, respectively (T^ and v^) 
Residual = [F — Y(I)/Y(I)]; i.e., 100 times 
percent difference for ith data point 

Other variables and switches that are required as input to the 
algorithm are discussed in the Sect. 4.2.9. The user is referred to Refs. 
1 ? for a more detailed description of these variables. 
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4.2.4 Subroutine INPUT 

Subroutine INPUT provides to MARQ all pressure-volume-temperati 
data as well as the properties of the compound at the thermodynamic •.-..ci-
cal point. The former are transmitted in punched card format, while the 
latter must be supplied by way of an internal data statement. In addition, 
INPUT reduces the data to the dimensionless format required by subroutine 
FCODE. As presently comprised, INPUT accepts data in units of °F, psia, 
and ft3/lb and converts temperatures to absolute units (°R) before m 

dividing all properties by their respective critical values which must 
have units of °R, psia, and ft3/lb . It is a simple matter to modify 
INPUT to accept data in any system of units. Modification of other sub-
routines is not required since the calculations are performed in dimen-
sionless format. 

INPUT first reads the title, or compound identification cards, which 
the user supplies (see Sect. 4.2.9). These cards may be left blank, but 
they must be included in the input deck. The next read statement supplies 
the total number of isobars (NEXP) and isotherms (NEXT) for which some 
data are available. The vector of isobars, PEXP(I), is read next. INPUT 
then reads sequentially the Jth isotherm, the number of specific volumes, 
NDUM, for that isotherm, and the corresponding vector of specific volumes 
VEXD(I), I = 1 to NDUM. Note that VEXD is a dummy array whose elements 
are renewed at each isotherm. The individual elements of this vector are 
identified with the specific volumes corresponding to the first NDUM 
values of the experimental pressure vector PEXP for thj isotherm being 
considered. The value of NDUM is transferred to the jth element of the 
vector NEXV. This process is repeated until the data for all isotherms 
have been exhausted. 

Table 1 illustrates the procedure described above for an arbitrary 
compound. During the process of reading the isotherms, the experimental 
points are transferred to the arrays X(L,1) [absolute temperature], 
X(L,2) [specific volume], and Y(L) [pressure], according to the numbering 
sequence shown. The absolute temperature and specific volume arrays are 
converted to the reduced temperature and reduced volume arrays X(L,5) 
and X(L,6) for use internally. 



Table 1. Sequential ordering of pressure-volume-temperature data for STATEQ and APPROX 

TEXP(l); NEXV(l) « NDUM TEXP(2); NEXV(2) = NDUM TEXP(NEXT); NEXV(NEXT) = NDUM 

PEXP(l): VEXD(l) 
X(l.l) 
X(l,2) 
Y(l) 

VEXD(l) 
X[NEXV(1) + 1,1] 
X(NEXV(1) + 1,2] 
Y[NEXV(1) + 1] 

VEXD(l) 
X[NEXV(1) + NEXV(2) ... 
X{NEXV(1) + NEXV(2) ... 
Y[NEXV(1) + NEXV(2) ... 

+ NEXV(NEXT -
+ NEXV(NEXT -
+ NEXV(NEXT -

1) + 1,1] 
1) + 1,2] 
1)1 

PEXP(2): VEXD(2) 
X(2,l) 
X(2,2) 
Y(2) 

VEXD(2) 
XINEXV(I) + 2,1] 
X[NEXV(1) + 2,2] 
YfNEXV(l) + 2] 

VEXD(2) 
XtNEXV(l) + NEXV(2) ... 
X[NEXV(1) + NEXV(2) ... 
Y(NEXV(1) + NEXV(2) ... 

+ NEXV(NEXT -
t NEXV(NEXT -
+ NEXi?(NEXT -

1) + 2,1] 
1) + 2.21 
1) + 2] 

PEXPtNEXV(l)]: VEXDlNHCV(l)] 
X[NEXV(1), 1] 
XlKEXV(l), 2] 
Y[NEXV(1)] 

• 

• 

PEXP[NEXV(2)]: VEXD(NEXV(2)] 
X[NEXV(1) + NEXV(2), 1] 
X[NEXV(1) + NEXV(2), 2] 
Y[NEXV(1) + NEXV(2)] 

• 

PEXPINEXV(NEXT)]: VEXD[NEXV(NEXT)] 
X[NEXV(1) + NEXV(2) ... 
X[NEXV(1) + NEXV(2) ... 
Y[NEXV(1) + NEXV(2) ... 

+ NEXV(NEXT), 
+ NEXV(NEXT), 
+ NEXV(NEXT)] 

1] 
2] 
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In addition to the P-V-T data, the user must supply in a DATA 
statement the appropriate fluid properties at the thermodynamic -iriti-
cal point: 

TC = critical temperature (°R), 
VC = critical specific volume (ft3/lb ), 
ZC = critical compressibility factor (dimensionless), 
PC = critical pressure (psia). 

A READ statement could be substituted for the DATA statement with only 
slight modification to INPUT. 

Pertinent FORTRAN variables that appear in INPUT are: 

FORTRAN variable 

TC 
VC 
ZC 
PC 
TITLE (18,3) 
NEXP 
NEXT 
P E X P ( I ) , 1 = 1 - NEXP 
TEXP(J), J = 1 - NEXT 
. VEXD(I) 
NDUM 

N E X V ( l ) , 1 = 1 - NEXT 

Y(L) 

X(L,1) 

X(L,2) 

X(L,5) 

Designation 

T , critical temperature 
v , critical specific volume 
Zc, critical compressibility factor 
P , critical pressure 
alphanumeric array for case identification 
total number of experimental isobars 
total number of isotherms 
P^, vector of experimental isobars 
T^, vector of experimental isotherms 
dummy array v^; experimental specific volxjme 
dummy index; represents the number of experi-
mental points associated with an isotherm 
array whose elements signify number of data 
points for the Jth isotherm 

P., vector of experimental pressures associated 
with individual data points 
T^, vector of experimental absolute temperatures 
corresponding to Y(L) 

Vj, vector of experimental specific volumes cor-
responding to Y(L) 

Tr^, vector of reducid absolute temperatures; 
one-to-one correspondence with X(L,1) 
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FORTRAN variable Designation 

X(L,6) vector of reduced specific volumes; one-
to-one correspondence with X(L,2) 

N index for counting total number of data points 
transferred to MARQ 

The dummy arrays TEXP, VEXD, PEXP, and NEXV all have dimension 50. 
This limits the maximum number of isotherms and isobars to 50, but this 
number can be increased as long as the total number of data points does 
not exceed 1000. 

A.2.5 Subroutine fCODE 

FCODE evaluates for MARQ the analytical expression for the pres-
sure, given the reduced temperature and reduced specific volume and 
current values of the equation-of-state coefficients. The latter are 
designated within FCODE by the vector [PAR(I), I » 1 — 21]. There is a 
one-to-one correspondence between the elements of this vector and the 
vector B of MARQ. The reduced temperature and reduced volume are iden-
tified with the matrix elements X(I,5) and X(I,6), respectively, as in 
subroutine INPUT. The analytical value of pressure is denoted by the 
FORTRAN variable P, which corresponds to the variable F of subroutine 
MARQ. 

The experimental pressure is also transmitted to FCODE in the 
calling sequence for the purpose of calculating the residual, RES. 
Experimental values of pressure are identified with elements of the 
vector PEX(I), which is designated as Y(I) in both INPUT and MARQ. 

The vector elements PRNT(l) and PRNT(2) are set equal to the 
experimental values of temperature X(l,l) and specific volume X(I,2). 
These quantities and the corresponding values of PEX, P, and RES are 
returned to MARQ to be printed in the comparison of experimental and 
calculated pressures. As in INPUT, a data statement must supply the 
values of temperature, specific volume, compressibility factor, and 
pressure at the thermodynamic critical point. 
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The key FORTRAN variables and their 
in MARQ and INPUT are listed below: 
FCODE variable INPUT or MARQ variable 

PAR(I) 
TR 
VR 
AR 
BR 
PEX 
PRNT 

P 
RES 
TC, VC, ZC, PC 

B(I) 
X(I,5) 
X(I,6) 
B(20) 
B(21) 
Y(I) 
PRNT 

F 
RES 
TC, VC, ZC, PC 

identification with variables 

Designation 

Equation-of-state coefficient 
Reduced temperature 
Reduced specific volume 
Dummy variable 
Dummy variable 
Experimental pressure 
Vector of auxiliary information 
set equal to experimental 
absolute temperature and 
specific volume 
Calculated pressure 
Residual 
Previously defined critical 
point properties 

A.2.6 Subroutine PCODE 

Subroutine PCODE provides analytical expressions for the partial 
derivatives of pressure with respect to the equation-of-state parameters. 

If preferred, PCODE may be left blank, in which case differentiation 
is performed by the method of finite differences. This procedure is 
employed here, and the user need only supply the correct switch in the 
control section and a numerical value for the finite difference DEL. Too 
small a value for DEL may be the source of potential round-off errors that 
produce a division by zero error in the matrix inversion section of MAP.Q. 

- 5 The internal default value for DEL (10 ) has been found to be adequate. 

4.2.7 Subroutine SUBZ 

SUBZ is employed here only to provide a value for the variable NPRNT, 
which specifies the number of auxiliary words that are to be printed as 
output along with the experimental and analytical values of pressure and 
the residual, NPRNT is given a value of 2, and the corresponding vector 
components PRNT(l) and PRNT(2) are set equal to the experimental absolute 
temperature and specific volume in FCODE. 
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4.2.8 Subroutine OUTPUT 
OUTPUT directs to the card punch the improved values of the equation-

of-state coefficients. As in MARQ, the coefficients are identified with 
the vector elements B(I), I =1 — 21. 

4.2.9 Initialization and control of STATEQ 

Operation of STATEQ is effected by supplying, as input data, values 
for control switches, certain essential program parameters, and initial 
values for the equation-of-state coefficients. This information must pre-
cede any P-V-T data which is read by subroutine INPUT. All control in-
formation is transferred to subroutine MARQ via the card reader. 

The following description of the initialization procedure is essen-
tially that which appears in the original write-up of. the NLIN code but 
with the necessary modifications that make operation pertinent to this 
specific application. 

Card No. Item Format Columns Comments and instructions 

I N 13 1-3 Number of data points. Since the 
actual number is counted by INPUT, 
It is only necessary to use a num-
ber here that is greater than 1. 
Use 2 in column 3. 

I K 13 4-6 Total number of parameters. Use 21. 
1 IP 13 7-9 Number of omitted parameters. Three 

cases can be identified: 
(1) Critical isotherm behavior not 
specified — all coefficients ti be 
determined: Use 3 for item IP. 
(2) Critical isotherm specified — 
remaining 13 coefficients to be 
determined: Use 8 for item IP. 
(3) Critical isotherm alone to be 
determined: Use 16 for item IP. 

1 M 13 10-12 Number of independent variables. 
Use 2 in column 12. 

1 IFP 13 13-15 For plotting option. Use zero in 
column 15 (no plots). 

1 NCONS 13 16-18 Number of constraints. Use zero 
for no constraints. 

1 ISPRD 13 19-21 Used only if IFP >0. Use 1. 
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Card No. Item Format Columns 

2 IWS1 13 1-3 
2 IWS2 13 4-6 

2 IWS3 13 7-9 

2 IWS4 13 10-12 

2 IWS5 13 13-15 

2 IWS6 13 16-18 

3 
4 IB(1) 13 1-3 
4 IB(2) 13 4-6 
4 IB(3) 13 • • • 

IB(IP) 13 • • • 

5 FF F10.0 1-10 
5 T F10.0 11-20 
5 E F10.0 21-30 
5 TAU F10.0 31-40 
5 XL F10.0 41-50 
5 GAMCR F10.0 51-60 
5 DEL F10.0 61-70 
5 ZETA F10.0 71-80 

Comments and instructions 

Doesn't apply. 
= 0 for analytical derivatives. 
= 1 for estimated derivatives. Use 1-
= 0 for abbreviated printout. 
= # for detailed printout for number 

of iterations. Use 2. 
= 0 for no force off. 
= it for force off after number of 

iterations. Use 25, 15, 35, etc. 
= 0 for sense switches not interrogated. 
= 1 for sense switches interrogated. 

Use 0. 
= 0 nonlinear cor"dence limits desired. 
= 1 omit nonlinear confidence limits. 

Use 0. 
Omit if IFP = 0 (no plotting). 
Subscripts of the omitted parameters. 
The following values correspond to 
three cases cited for item IP above: 
(1) Critical isotherm not specified; 
use 1, 4, and 7. 
(2) Critical isotherm specified; use 
1, 4, 7, 10, 13, 16, 20, and 21. 
(3) Critical isotherm to be fit; use 
1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 
14, 15, 17, 18, and 19. 

Variance ratio statistic. 
Student's t. 
Convergence criterion. 
Convergence criterion. 
Program parameter. 
Critical angle. 
Used in finite-difference derivatives. 
Singularity criterion for matrix 
inversion. 

Note: All or any of the items appearing in card 5 may be left blank. 
In that case, the program assigns the following default values: 

FF = 4.0, T = 2.0, E = 0.00005, TAU = 0.001, XL = 0.002, 
GAMCR = n/4, DEL = 0.00001, ZETA = l.E - 31. 
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Comments and instructions 

>- Initial guess for parameters. 
Six per card. 

Leave this card blank. 

Cards 8 through 10 are the title 
cards. They may be left blank. 

Experimental P-V-T data begins 
here (see INPUT). 

Notes: 
1. If the function is insensitive to one or more of the parameters, 

then round-off errors may occur in the finite-difference derivative 
evaluation. It would be necessary to then increase the value of 
DEL. It is also required that E be increased since it must be dis-
tinctly larger than DEL. 

2. Use cards 8 and 9 to identify the fluid being fit. 
3. Use card 10 to identify what case the initial guess came from. 
4. The parameter IWS4 limits the number of iterations that the program 

makes in searching for the position of the stationary point. It is 
necessary to limit this number, since convergence may not occur in 
the time allotted for machine calculations, and the accumulated re-
sults of the calculation would be lost if the allotted time expires 
before convergence occurs. The calculation is continued by sub-
mitting as input to a new run the results of the previous run. This 
process is repeated until convergence occurs within the number of 
specified iterations. 

Card No. Item Format Columns 

6 B(1) D12.0 1-12 
B(2) D12.0 13-24 

etc. D12.0 
7 

8 

9 
10 
11 



5. EXAMPLES OF THE USE OF STATEQ: THE EQUATION OF 
STATE FOR ISOBUTANE 

The following two examples illustrate the use of the code STATEQ for 
the two cases mentioned in Sects. 3.1 and 3.2. The compound chosen for 
study is isobutane, and the examples illustrate the use of the code to 
(1) obtain all 21 parameters when the critical isotherm is unknown and 
(2) obtain an expression for the critical isotherm alone. 

To date, no critical isotherm data have been published for isobutane, 
and so the data for the latter case were obtained by extrapolating to the 
critical isotherm the available data along suitable isochores.5 The region 
of extrapolation extends only over 5°F; thus, the results should be valid, 
at least for the purpose of illustration. Following are the critical 
point properties as they appear in the data statements of subroutines 
INPUT and FCODE: 

Critical Point Properties of Isobutane 

T = 734.65°R c 
v = 0.07244 ft3/lb c m 
Pc = 529.1 psia 
Z = 0.28255 c 

5.1 Case 1 — Critical Isotherm Data Unavailable, Full 
Equation of State Sought 

The first case treated will be one in which all 21 parameters are to 
be determined by the nonlinear least-squares code. To adequately represent 
the behavior of the fluid, data from all regions of the P-V-T domain (ex-
cluding the subcooled liquid) have been included; and hence, the amount of 
input data is large. Card images of the input data are given below for a 
typical run in which the known equation-of-state coefficients for ammonia 
were used as the initial estimates for the isobutane parameters. This 
demonstrates the versatility of the code, since ammonia differs greatly 
from isobutane in its reduced P-V-T behavior. 



Referring to Sect. 4.2.9, the input data convey the following in-
formation to the code: 

Card 1: N = 2, K = 21, IP = 3, M = 2, IFP « 0, NCONS ® 0, ISPRD » 1. 
IP is given value 3 since the Van der Waals conditions at the 
critical point render 3 of the 21 parameters dependent 
variables. 

Card 2: IWS1 not used, IWS2 = 1, IWS3 = 2, IWS4 - 15, IWS5 = 0, IWS6 = 0 

Card 3: Omitted. 

Card 4: 1, 4, and 7 in columns 3, 6, 9, respectively. 

Card 5: Blank, indicating default values for program parameters FF, T, 
E, TAU, XL, GAMCR, DEL, ZETA. 

Card 6: B<1) = -1.56202D o, B(2) = 7. 43036D-•1, B(3) = -2. 32186D 1, 
B(4) = 1.06562D 0, B(5) = -7. 69621D--1, B(6) a -2. 67278D 1, 

Cont' d. B(7) = -2.27223D-"1, B(8) = 1. 52805D o, B<9) = 1. 08407D 2, 
B(10) = -3.51859D-•2, B(ll) = -6. 34237D-•1, B(12) - -5. 74382D 1, 

Cont' d. B(13) = 1.78214D 3, B(14) = 5. 07668D 3, B(15) 7. 12931D 5, 
B(16) = 6.84438D 4, B(17) = 2. 13130D 6, B(18) = -1. 92117D 7, 

Cont' d. B(19) = 4.2D 0, B(20) = 1. 43333D 1, B(21) = 1. 83333D-2. 

Card 7: Blank. 

Card 8: NONLINEAR LEAST-SQUARES FIT TO ISOBUTANE. 

Card 9: ' DATA IS FROM CANJAR AND MANNING. 

Card 10: INITIAL GUESS IS FROM AMMONIA RUN 914. 

Card 11 and on: These cards contain the P-V-T data that are read in sub-
routine INPUT. Referring to Sect. 4.2.4, NEXP = 40 and NEXT -
39 represent the number of isobars and isotherms, respectively. 
The following 5 cards contain the values of 40 isobars [PEXP(I)] 
i.e., 1., 14.696, 50, ... 3500 psia. The card immediately 
following contains the value of the first isotherm [TEXP(l) = 
-60°F] and the number of experimental points along that Isotherm 
(NDUM = 1). The card that follows supplies the only value oZ 
specific volume for that isotherm [VEXD(l) = 73.53 ft3/lbra]. 
This value of specific volume is identified with the first ele-
ment of the experimental pressure vector; i.e., PEXP(l) = 1 psia. 
This procedure is repeated for all 39 isotherms up to 900°F, 
where 40 experimental points are given covering the range from 
1 psia, 251 ft3/lb_ to 3500 psia, 0.07708 ft3/lb . m m 
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STATEQ INPUT CARD IMAGES - CASE 1 

2 2 1 3 i 0 0 I 
1 2 15 C C 

i 7 

- l . 5 b Z C . i L i ( £ 7 . 4 - 0 3 6 0 - 0 1 - 2 . 3 2 1 8 6 0 0 1 1 . 0 6 5 6 2 D l > 0 - 7 . 6 9 6 2 1 0 - 0 1 - 2 . « > 7 2 7 d 0 0 1 
- 2 . 2 7 2 2 3 u - 0 1 1 . 5 < u 0 5 D 0 0 1 . 0 8 4 0 7 U 0 2 - 3 . 3 l 3 : > 9 C - 0 2 - 6 . 3 4 2 3 7 D - 0 1 - 5 . 7 4 3 8 2 D 0 1 

1 . 7 8 2 1 4 1 ! 0 3 £ . 0 7 6 6 0 0 0 3 7 . 1 2 9 3 1 0 0 5 o . 8 4 4 3 6 C C 4 2 . 1 3 1 3 0 0 O o - l . 9 2 1 1 7 0 0 7 
4 . 2 0 0 0 n 0 OC 1 . 4 2 3 3 3 0 C>1 1 . H J 3 3 3 D - 0 2 
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4C 39 
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4 0 0 . 4 2 0 . 4 4 0 . 4 6 0 . < • 8 0 . S O O . 5 2 0 . 5 4 0 . 5 6 0 . 

sac. 6 0 l > . < 2 0 . 6 4 C . 6 6 0 . 6 8 0 . 7 0 0 . 7 5 0 . 8 0 0 . 
8 5 0 . 9 0 0 . 1 0 0 0 . 1 1 0 0 . 1 2 0 0 . 1 4 0 0 . 1 6 0 0 1 8 0 0 
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7 3 . 5 3 
- 4 0 . 1 
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2 3 0 . 10 
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. 3 1 8 9 . 2 4 f c b . 1 9 0 1 . 1 6 6 d . 1 3 9 7 
2 6 0 . 1 4 
1 3 2 . 8 8 . < . 5 3 2 . 5 6 4 1 . 2 3 2 . 7 d 6 4 . 5 6 1 5 . 4 2 4 6 
. 3 3 1 2 . *fc 1 7 • 2 0 5 7 . 1 0 4 8 • I o 4 2 . 1 4 1 9 . 1 1 4 9 
2 7 0 . l b 
1 3 4 . 7 S l . C f c l 2 . 6 0 5 1 . 2 5 4 • 00 it) . 4 J 6 8 
. 3 4 2 9 . 2 7 3 7 . 2 1 6 8 . 1 9 9 1 . 1 8 0 4 . 1 6 2 . 1 4 3 
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. 1 2 1 3 .OSC72 
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. 0 4 6 5 9 . C 4 4 4 2 .C 41 11 . 1*3 908 . G 3 7 6 4 

. 0 4 9 4 1 

4 0 0 . 4 0 
1 5 8 . 6 1 C . 74 3 . 115 I . !>2 7 . 9 9 6 8 . 7 3 1 7 . 5 7 2 1 
. 4 6 5 6 . 3 8 9 4 . 3 3 2 . 312o . 2 9 5 4 . 2 7 9 8 . 2 6 4 7 
.<2512 . 2 3 6 7 . 2 2 7 2 . 2 1 6 4 . 2 0 6 4 . 1 9 7 . 1 8 8 1 
. 1 8 0 . 1722 . 1 6 7 1 . 1 5 8C- . 1 4 2 4 . 1 2 8 9 . 1 1 7 2 
. 1 0 7 . 0 9 6 3 1 . 0 9 0 8 6 . 0 7 9 1 . 0 7 0 6 2 . 0 5 9 4 9 >05.309 
. 0 4 9 5 3 . 0 4 6 8 7 . 0 4 2 7 7 . 0 4 0 3 3 . 0 3 8 6 7 
4 4 C . 40 
1 6 6 . 1 1 1 . i 5 2 . 2 6 9 1 . 6 0 7 1 . 0 5 3 . 7 7 5 b . 6 0 9 1 
. 4 9 8 . 4 1 8 6 . 3 58S . 3 3 9 . 3 2 0 9 . 3 0 4 4 . 2 6 9 2 
. 2 7 5 3 . 2 6 2 4 . 2 5 0 4 . 2 3 9 3 . 2 2 9 . 2 1 9 4 . 2 l o * 
. 2 0 1 9 . 1S4 . 1 8 6 5 . 1 795 . 1 6 3 6 . 1 4 9 0 . 137o 
. 1 2 7 2 . 118 . 1 0 9 9 . C 964 7 • C 8 5 9 8 . 0 7 1 2 . 0 6 2 ( 7 
. 0 5 6 5 3 . 0 5 2 3 8 . 0 4 6 5 2 .Oniit . 0 4 0 9 3 
4 8 0 . ••0 
1 7 3 . 5 1 1 . 7 6 2 . 4 2 2 1 . 6 8 7 1 . 1 ( 8 . 8 1 9 . 6 4 5 3 
. 5 2 9 4 . 4 4 6 6 . 3 8 4 5 . 3b83 . 3 4 5 . 3 2 7 8 . 3 1 2 1 ,297a . 2 8 4 2 . 2 7 1 8 .26(43 . 2 4 9 6 . 2 3 9 6 . 2 3 t l j 



. i i i * • i ! 3 i . 2 C 5c . I 9 « 4 . 1 0 2 . 1 6 7 7 . 1 5 5 2 

. 1 * * 3 . 1 347 . 1 2 6 1 . 1 1 1 5 . 0 8 2 3 d . 0 7 1 1 3 

. 0 6 4 6 7 • C S t f c . • C 5 1 6 2 . 0 4 6 3 7 .C* .>48 
5 2 0 . Ml 
1 8 0 . 9 12.tl 3 . 5 7 6 1 . 766 1. I b i . 4 6 1 6 • OttOb 
. 5 5 9 1 . 4 7 3 8 . 3 8 73 . 3 o 79 . 3 5 . 3 3 3 7 
• 3 186 . 3C47 . 2 9 1 o . 2 799 . 2 6 8 8 . 2 5 8 4 . 2 4 6 / 
. 2 3 9 * . 2 3 1 2 . t 234 . 2 1 5 6 • 1 9 o 5 . 1 8 3 8 . 1 7 0 9 
. 1 5 9 b . 1495 . ! 4 0 b . 1 2 5 5 . 1 1 2 9 . 0 9 3 4 • 0 8 w 5 
. 0 726 1 . O t t 3 7 • 0 3 4 3 s . 0 4 9 9 1 . 0 4 c.29 
5 6 0 . 40 
t o * , 3 1 * . Jo 3 . J^o 1 . o45 1 . 2 1 7 . 9 0 3 3 . 7 1 5 
. 5 8 V . „ 4 S S 8 . 4 326 . 4 1 0 2 . 3 8 9 9 . 3 7 1 3 . 3 5 4 3 
. 3 2 8 6 . 3 2 4 2 . 3 1 f h . 2 9 6 4 • 2 8 o 9 • 2 7 o t . 2 6 6 
. 2 5 t 5 . 2 4 78 . 2 3 45 . 2 3 1 7 . 2 1 4 . 1 9 8 6 . 1 8 5 3 
. 1 1 3 b . 1 ( 3 2 . 1 5 3 9 . 1 2 * 0 . 1 2 4 7 . 1 0 4 . 0 8 9 7 3 
. u a o 4 • C 1 2 2 9 . k b o i l . 0 5 3 7 • C493 
6 0 0 . 40 
1 9 5 . 6 1 3 . 2 8 3 . 8b 1 . 9 2 3 1 . 2 7 1 . 9 4 4 5 . 7 4 8 8 
. 6 184 . 5 2 i 4 • «.55f . 4 3 2 4 . 4 1 1 2 . 3 9 2 . 3 7 4 3 
. 3 5 b l . 3 4 3 . 4 2 9 2 . 3163 . 3 0 4 4 . 2 9 3 2 . 2 8 2 7 
. 2 729 » 2t 38 . 2 3 5 2 . 2 4 71 . 2 2 i 7 . 2 1 2 8 . 1 9 8 9 
. 1 8 6 7 . 1758 . 1 6 6 1 . 1495 . 1 3 5 6 . U i o . 0 9 6 4 
. 0 6 7 9 . C 741 . 1 6 5 3 9 . 0 2 7 6 3 . C 5 2 4 8 
6 5 0 . 
2 0 4 . 9 1 3 . 9 2 s . t l 2 . 019 1 . 3 3 7 . 9 9 5 3 . 7 9 0 5 
. 6 5 4 . 5 5 6 6 • 4b3«. . 4 5 9 2 . 4 3 7 2 . 4 1 7 . 3 9 8 6 
. 3 6 1 5 . 3'. 19 . iio . 3 2 5 4 . 3 1 3 7 . 3 0 2 7 
. 2 9 2 5 . 2 e 2 8 . 2 7 j<* . 2 6 2 9 . 2 4 6 2 . 2 2 9 9 . 2 1 5 9 
. 2 0 2 5 . 1SC2 . 1 799 • I o 3 o . 1 4 lb . 1 2 5 2 . 1 0 7 2 
. 0 9 7 0 b . 0 6 7 7 . 0 7 1 9 5 . 0 6 2 5 . C $ 6 4 1 
7 C 0 . 40 
2 1 4 . 1 1 4 . 5 5 4 . 25o 2 . 1 1 b 1 . 4 0 3 1 . 0 4 5 . 8 3 1 5 
. 6 89 . 5 1 1 . 4U55 . 4 6 2 4 . 4 4 1 4 . 4 2 2 1 

. 2 8 b l . j 7 2 t . 3 5 8 8 . 3 4 5 8 . 3 3 3 5 . 3 2 2 1 
. 3 1 1 * . 304 . t i l i • 2 d 3 i . 2 6 3 . 2 4 5 5 . 2 3 0 1 
. 2 1 7 2 . 2 C 4 5 . 1 9 3 5 . 1 7 5 1 . l b 0 4 . 1 3 5 b . 1 1 8 2 
. 1 0 5 3 . C 9 5 C 9 . C 7BC 6 • C6 77 • O b 0 7 9 
7 5 0 . 40 
2 2 3 . 3 1 5 . 18 4 . 4 4 c 2 . 2 1 2 1 . 4 o b 1 . 0 9 3 . 8 7 2 1 
. 7 2 3 4 . 6 1 7 3 . 3 3 7 0 . 3 1 1 2 . 4 8 72 • 4 o 5 3 . 4 4 5 1 
. 4 e 6 6 . 4 0 9 6 . JSJ7 . 3 791 . 3 6 5 5 . 3 5 2 / • 3 4 0 o 
. 3 2 9 6 . 3 1 7 0 . 3 0 9 4 . 3 0 ( 1 . 2 7 9 1 . 2 6 0 8 . 2 4 4 8 
. 2 3 0 6 . 1 8 7 0 . 1 7 0 9 . 1 4 5 1 . 1 2 7 3 
. 1 1 3 5 . I C 2 6 . C tt4 1 1 . 0 7264 . 0 6 4 9 5 
SOC. 40 
2 3 2 . e l l U e - i 4 . 6 34 2 . JOS 1 . 5 3 3 1 . 1 4 5 . 9 1 2 3 
. 7 5 7 4 . 6 4 0 9 • 5o42 . 5 ^ 6 6 . 5 1 1 4 <4886 . 4 6 7b 
. 4 4 8 4 . 4 2 0 7 . 4 1 4 2 . 3 9 8 * . 3 8 4 7 . 3 7 1 4 . 3 5 9 
. 3 4 7 4 . l i t : • 3 2 6 3 . 31 b7 . 2 4 * 8 . 2 7 5 7 . 2 5 9 
. 2 4 4 1 . 2 iCe . 2 l b 9 . 1 983 . 1 8 1 4 . 1 5 5 4 . 1 3 6 
. 1 2 1 3 . ICSo . C b 9 l / 5 . U 7 74 d . 0 b 9 0 5 
d 5 0 . 40 
2 4 1 . a I t . 4 5 4 . 6 2 1 2 . 4CJ 1 . 3 9 7 1 . 194 . 9 5 2 1 
. 7 9 1 1 . 6 7 ( 2 . 5 9 0 2 . 3 6 i 4 . 5 3 5 4 . 5 1 1 7 . 4 8 9 8 
. 4 6 9 3 . 4 5 1 3 . 4 3 4 2 . 4 1 8 2 . 4 0 3 5 . 3 8 9 7 . 3 7 6 8 
. 3 6 4 7 . 3 i 3 4 » 34?b . 3 3 2 8 . 3 1 . 2 9 0 9 . 2 7 2 7 
. 2 5 7 2 . 24 34 . 2 3 1 . 2 0 9 7 . 1 9 2 . 1 6 4 6 . 1 4 4 . ) 
. 1 2 8 8 . 1 I t 7 . f S i b . 0 d 2 2 < .C730"» 
9 0 0 . -.0 
2 5 1 . 0 1 7 . C 8 5 . U S 2 . 4 9 6 l . b o l 1 . 2 4 3 . 9 9 1 7 
. 8 2 4 5 . 70Sc . 6 1 5 8 . 5 8 6 . 5 5 8 9 . 5 3 4 3 . 5 1 1 6 
.«»90d . 4 7 1 b • HPJSP • 4 J 73 . 4 0 77 .»9«»3 
. 3 8 1 8 . 3 7 . 3 5 e v . 34 bo . 3 2 4 9 . 3 0 4 3 . 2 8 6 1 
. 2 7 . 2 5 5 6 . 2 4 2 7 . 2 2 05 . 2 0 2 2 . 1 7 3 6 . 1 5 2 4 
. 1 3 6 1 . 1 * 3 4 .11111 . 0 8 6 8 b •C77C8 



26 

The printed output for this example appears in Appendix D. The 
preliminary information includes case identification, the number of 
data points, and key input variables discussed above such as the number 
of parameters (K), the number of omitted parameters (IP), etc. The ini-
tial assumed values for all 21 parameters appear in rows below the heading 
(0) PARAMETERS. Following this is a comparison of pressures calculated 
from these initial parameters and the experimental values. The first 
column lists the observed or experimental pressure in psia and is followed 
by the predicted or calculated value in the second column. The residual 
appears in column 3, and the temperature (°R) and specific volume (ft3/lb ) m 
are tabulated in columns 4 and 5, respectively. Not surprisingly, the 
ammonia equation of state fails to model accurately the isobutane behavior, 
with many points being in error by 10% or more. 

The portion of printout that immediately follows the detailed com-
parison of the model is a partial accounting of the code statistics which 
is useful for evaluating the progress of the iteration procedure. The 
PTP CORRELATION MATRIX represents the value of the matrix of normal equa-
tions for the approximate linearized model. Note that zeros occur for all 
off-diagonal elements when either index is 1, 4, or 7. This is an indica-
tion that these three parameters are not being varied by the code. Follow-
ing the PTP matrix are values for PHI, SE, and LAMBDA. PHI represents the 
sum of squares of the residuals given by Eq. (2.2) ; SE is the standard 
error of estimate; and LAMBDA is the value of the Lagrange multiplier, A, 
discussed in Sect. 2. During the course of a run, both PHI and SE should 
converge to their respective minima. 

Under the heading INCREMENTS are tabulated the incremental changes 
in the parameters taken during the course of an iteration. Current values 
of PHI and LAMBDA are presented along with GAMMA (the angle between the 
approximate Taylor series and maximum descent methods) and LENGTH (the 
magnitude of the vector of the increments). 

Under the heading (1) PARAMETERS, the 21 parameters arrived at after 
the first full iteration are presented. A detailed comparison of the fit 
using these parameters follows immediately. The PTP correlation matrix 
is printed next, and this is followed by the current values of PHI, SE, 
the values for the INCREMENTS, etc. In the example presented, the first 
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iteration results in a marked reduction for both the sum of the squares of 
residuals (PHI) and the standard error of estimate (SE). 

An abbreviated printout is given for all but the last of the number 
of specified iterations. Only PHI, SE, LENGTH, GAMMA, and LAMBDA are 
listed for these intermediate iterations. In the example shown, both PHI 
and SE are decreasing but not rapidly (less than 0.2% per iteration). 
Convergence did not occur within the specified number of iterations, and 
the calculation was terminated after 15 iterations. The final detailed 
comparison shows that the fit has been greatly improved. Errors as large 
as 5% are still present, particularly near the saturation conditions and 
just above the critical region, but the fit at higher temperatures is very 
good. Further refinement of the fit is possible through continued opera-
tion of the code. 

Of some importance is the parameter correlation matrix. The magni-
tude of the elements of this matrix is an indication of how well each 
parameter models the behavior of the fluid separately. A zero value for 
any matrix element indicates that the parameters identified with the 
indices of that element are uncorrelated. Conversely, a value of unity 
signifies complete correlation. A synopsis of the results of the param-
eter correlation matrix is presented for this example in Table 2. With 
reference to Appendix A, the following observations can be made about 
the nature of the model: 

1. No correlation exists between fi(l), f2(l), f3(l), and other co-
efficients since the former are not independent parameters. 

2. There is a low-to-moderate (at most) correlation between Js and 
all ether parameters. 

3. Parameters fi+(l), fs(l), f6(l)> a n d a a r e strongly coupled, and 
this is probably due to the fact that these parameters determine the 
critical isotherm behavior. They are not at all correlated with Bi-k and 
CJ-1+ and moderately to highly correlated with fifth and sixth term co-
efficients due to the direct coupling demonstrated in Eq. (A-l). 

4. There is a very high degree of correlation between the tempera-
ture exponent and all C^'s, which is due to the coupling of these param-
eters in Eq. (A-4). 
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T«blc 2. P«r4Bvlcr .orrcUtlon aattlx 
Key: M - aodcratt (0.1 0.<>. II * l.lRli (-«.?). 

0 - no coirelation. 1 k cunplei* correlaiIon. 
I - low (-0.}) 

f ; 11) 8| c. t.(l) B; C; ( (1) s. C , f.ll) R. f ..(iJ B. r. 1.(1) R( C. K j h 

f|(l) 1 0 0 0 0 0 0 a 0 0 0 0 u (1 0 o a o n n 1) 
B; 1 M 0 u H 0 M H 1 H I f H t i M H I I 
C| 1 0 1. M a L H 1. L H 1 1. •1 i. i. M H I M 
f;(l) 1 0 0 0 0 0 0 • 0 0 0 0 0 0 0 a 
8." 1 M 0 H M 1 II M I. * M i i. I. ii I 
C; 1 11 M L H H ! M tl i i. M H !. I. 
fid) 
B) 

1 0 
1 

0 
H 

0 n 
H 

0 
M 

0 
1. 

n 
M 

U 
M i. i. 

0 
1. 

0 
1 

0 
1. 

0 
I 

C, I 1. M H 1. M H :. i. H H 1 i 
M U 1 L L H M * M 1. H I. 
8l 1 M I. M L i. i. 1. 1. I. I 

1 1 M H i. i. M H 1. I. 
f5Cl) 1 X M H S M L II L 
Bs 1 H M 1. M I M I. 
c5 I M I. H N M t. 
f6d) 
Bs 

1 M 
1 

M 
H 

I. 
L 

II 
M 

I 
1-

c6 1 H >1 M 

5. Parameter Bg has mostly a low correlation with all coefficients 
except for Cg where a high correlation exists. The reason for this is 
as yet unknown. 

5.2 Case 2 — Critical Isotherm Fit 

The fit to the critical isotherm is obtained by allowing only fi+Cl), 
f5(l), f6(1)» JL» and b_to be treated as independent variables. The other 
critical isotherm coefficients fi(l), f2(l), and f3(l) are treated as 
dependent variables by virtue of the critical point constraints. The 
remaining coefficients are considered constant, and when data are supplied 
solely for a reduced temperature of unity, these coefficients vanish in 
the expression for pressure. Hence, any initial value may be assumed for 
the coefficients B., C., and K. 
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The input data for a critical isotherm fit is not complicated; it 
consists of the usual control information and pressure-volume data for 
only a single isotherm. The card images for a typical run appear below. 
A brief description of the input deck follows: (Underscored numbers in-
dicate parameters that differ from previous example.) 

Card 1: N = 2, K = 21, IP = 16, M = 2, IFP = 0, NCONS = 0, ISPRD = 1. 
IP is given value 16 since only the critical isotherm behavior 
is being sought. 

Card 2: IWS1 not used, IWS2 = 1, IWS3 = 2, IWS4 = 95, IWS5 = 0, IWS6 = 0. 
The code is allowed to run for 95 iterations (instead of 15 pre-
viously) because the fit to the critical isotherm requires sub-
stantially less computation time during a single iteration. 

Card 3; Omitted. 

Card 4: 1, 2, 3, 4, 5, 6, 7, 8, 9., 11, 12, 14, 15, 17, 18, 19 in columns 
3, 6, 9, 12, ...» etc. Only five parameters are treated as in-
dependent variables. 

Card 5: Blank. 

Card 6: B(l) = - 1 . 33110D o, B(2) = 9.34776D-•1, B(3) = -2. 17413D 1 -L 1 
B(4) = 7. 65252D--1, B(5) = -9.51859D-•1, B(6) = -3. 35394D 1 , 

Cont* d B(7) = - 1 . 23797D--1, B(8) = 1.46257D 0, B(9) = 1. 1087ID 2, 
B(10) = -2. 83036D 2, B(ll) = -6.17794D--1, B(12) = - 5 . 43971D 1 , 

Cont* d B(13) = 1 . 61253D 3, B(14) = 1.25498D 4, B(15) - 1. 00959D 6, 
B(16) = 6. 86034D 5, B(17) = 1.56416D 6, B(18) = 2. 30770D 8, 

Cont* d B(19) = 5. 23773D 0 , B(20) = 1.39357D 1, B(21) = 8. 81712D-•2. 

Card 7: Blank. 
Card 8: CRITICAL ISOTHERM FIT FOR ISOBUTANE. 
Card 9: DATA IS FROM CANJAR AND MANNING. 
Card 10: INITIAL ESTIMATES ARE FROM JOB 810. 
Card 11 and on: These cards contain the 29 values of pressure and specific 

volume for the critical isotherm alone; i.e., NEXP = NDUM = 29, 
NEXT = 1. The manner in which the data are read is described in 
the previous example. 
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STATEQ INPUT CARD IMAGES - CASE 2 

2 21 1b l 0 0 1 
1 2 93 C O 

1 i 3 a 5 6 7 fl 1 11 12 Hi 15 17 IB H 

-1.33110P 00 °.-»u77M-01-2. 1 7 6 H p 01 7.6S252D-01-O.5 1B59&-01-3. 35194D 01 
-1.23797D-01 1.UfOSlH OC 1.109710 02-2.83036P-02-6.1779Ml-01-S.43971P 01 
1.b1253n 03 1.2549flt> «4 1.009S9D 06 6.fl603<lD OS 1.56416D Cfc 2.1G77np 08 
5. 23773D 00 1.393S7P 01 A.B1712D-02 

CtiZT ICM. ISO-H?Fr Fir POp ISOiUITANF 
DATA IS 530" CAN.MC AN*) PANNIHU 
ISxlIAL 25 «F * PROM JOB <*10. 

29 1 
1.0 14.69£ 50. 100. ISO. 200. 250. 300. 350 
400. 440. 4fiD. 4«0. •>20. 529.1 55*. 590. 14 605 
o38.3 htJb. A 773. 4U fl27. 72 920.2 1190. J292.9 1565 174 
188B.6 2374. 
274.96 29 
13S.6 9. 145 . 265 .8105 .5816 .4427 
.348 a .2794 1973 . 169R . 1525 .11 
.07244 .05149 047C4 .C455S .0<t<42 7 .04 245 
.04121 .04C7 0 37flfi .0369 .03655 .0*606 
.03494 

The output from this run (Appendix E) is similar to the previous 
example, with the exception that only 29 data points are present and only 
8 parameters are changing (5 Independently). The calculation terminated 
after 46 iterations when one of the algoritljn convergence criteria was 
satisfied (Epsilon test). 

The parameter correlation matrix presented in Table 3 reveals a very 
high degree of correlation between the parameters fi+(l), fs(l), fe(l)> 
and a. The correlation of b is highest with fs(l) and fg(l)» and very 
little correlation exists with fi*(l). This behavior is not unlike that 
of the previous example. 

Table 3, Parameter c o r r e l a t i o n m a t r i x of c r i t i c a l Isotherm f i t 

f j ( l > f 2 ( l ) f 3 ( l ) M l ) f s U ) f 6 ( l ) a b 

f 1 (1) 1 0 0 0 0 0 0 0 

f 2 ( l ) 1 O 0 0 0 0 0 

f 3 a> i o o o o Q 
M l ) 1 ° - 9 0 0 . 9 4 0 . 9 8 0 . 1 1 
f $ ( l ) 1 0 .99 0 .96 0 .49 
f 6 ( l ) 1 0 .98 0 . 4 8 
a 1 0 .21 
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6 . U S E O F T H E C O D E A P P R O X 

As mentioned earlier, the code A P P R O X , uhich is much less complicated 
than S T A T E Q, may be used to obtain the entire equation-of-state representa-
tion. A disadvantage is that the critical isotherm must be specified 
which requires the prior use of S T A T E Q or a similar code to optimize the 
eight critical isotherm coefficients. In addition, the procedure for using 
S T A T E Q is tedious, since it requires the user to examine the results of the 
fit and manipulate some or all of 12 par»*5feters to improve the representa-
tion. It is possible, however, to improve the fit in certain regions of 
the P-V-T domain by using this technique, and this may be a desirable 
feature. 

The input procedure for APPROX is described briefly in Sect. 4.1.1. 
The format for reading P-V-T data is identical to that used by subroutine 
INPUT of STATEQ. A listing of the input variables and card format is 
given in Table 4. Card images of the data are not presented since they 
are identical to those listed in Sect. 5.1. The critical isotherm was 
determined by assuming representative values for a (AR) and _b (BR) and 
then solving the simple linear least-squares problems for f^l) [FTC(I)]. 
The fit obtained from STATEQ in Sect. 5.2 would provide a superior criti-
cal isotherm representation. 

A typical printout from APPROX appears in Appendix F. The input 
variables are printed first; that is, (°R), Pc (atm), v£ (ft3/lbm), 
a, b, K, and the six f^(l) parameters. The resultant coefficients A^, B^, 
and C^ follow (the a r e redundant). The calculated and experimental 
pressures (in psia) are then compared for each temperature-volume pair. 
The representation obtained in this example is poor in comparison to that 
obtained by STATEQ, with some errors as high as 21% in the high-density 
gaseous region. The fit would probably be improved by following the pro-
cedure suggested by Martin,2 but STATEQ provides a more expeditious way 
to accomplish this. 
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Table 4. Card input data for APPROX 

Card number Columns Format FORTRAN variable 

1 
1 
2 
2 

2 

2 (cont'd) 

1-20 
21—40 
1-20 
21-40 
41-60 
1-20 

D20.7 
D20.7 
D20.7 
D2.0.7 
D20.7 
D20.7 

A R 

B R 

FTC(l) 
FTC(2) 
FTC(3) 
FTC(4) 

2 (cont'd) 
3 
3 
4 
4 

41-60 
1-5 
6-10 
1-8 
9-16 

D20.7 
15 
15 
F8.3 
F8.3 

FTC(6) 
NEXP 
NEXT 
PEXP(l) 
PEXP(2) 

4 (cont'd) 
65-72 
1-8 

F8.3 
F8.3 

PEXP(9) 
PEXP(10) 

4 ,cont'd) 
4 (cont'd) 
5 
5 
6 

65-72 F8.3 PEXP (18) 
Repeat pattern until all isobars are read 
1-6 F8.3 TEXP(J) 
9-10 12 NDUM 
1-10 F10.5 VEXD(l) 

6 (cont'd) 
61-70 
1-10 

F10.5 
F10.5 

VEXD(7) 
VEXD(8) 

7 Repetition of cards 5-6 until all isotherms are completed 
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Appendix A 

THE MARTIN EQUATION OF STATE IN REDUCED FORMAT 



The full ?.l-parf..neter Martin-Hou equation of state as described in 
Ref. 2 can be written in reduced, or dimensionless, form as follows: 

P = c c 
r T 
[ — 
L (v -

fjCT) f2(T ) f3(T ) 
+ 1—_ + — - + 

r 
M T J 

b) (v - b)2 (v - b)3 r r (v - b) r 

H f + f5CTr) e"3Vr + f6(xr) e"2<lvr 
(vr - b) 

(A-l) 

The parameters b and a and the f functions are chosen so as to fit the 
P-V-T data in the least-squares sense. The form of the f functions is 
prescribed as follows: 

f.(T ) a A. + B. T + C. e x r x i r x 
-KTT i = 1 - 6 . (A-2) 

In the above form, the equation has a total of 21 parameters, 18 of which 
are linear (A^, B^ C^) and 3 of which appear nonlinearly (a, b, K). 
Essentially, the number of free or independent parameters can be reduced 
to 18 if the critical point is fixed and the Van der Waals conditions 
are applied there; that is, 

P = P 
at T , v = 1 . r r (A-3) 

Since the critical point plays an important role in parameter selection, 
it is useful to eliminate A^ in Eq. (A-2) and introduce six new linear 
constants f^(l), the temperature functions f^(Tr) evaluated at Tr = 1. 
The preferred form of the temperature functions then becomes 

fi(Tr) = fi ( 1 ) + V T r 
—KT_ _tt 

1) + C. (e r - e n . i (A-4) 
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In this representation, the critical isotherm takes the form 

P(v , T = 1) =» r r 
Pc r Tr fl ( 1 ) _2av 1 — + +... f6(l) e 2avr , (A-5) 
Z L (v - b) (v - b)2 J 

r r 

and the three conditions at the critical point reduce to 

f i (l) f 2 ( D f a d ) M l ) a ?a 
2 + r + r + T + f5(l) e + f6(l) e~ a (1 - b) (1 - b) (1 - b r (1 - b) 

1 
= z f ( A _ 6 ) 

(1 - b) 

2£i(l) 3f2(l) 4f3(l) 5f4(1) 
+ » + r + r + ae (1 - h / f 5 ( D 

(1 - b) (1 - b r (1 - b) (1 - bV 

+ 2a e"2a (1 - b)2 fg(l) = -1 , (A-7) 

6 f i ( 1 ) 12f2(1) 20f3(1) 30f4(1) , a , + + + + e~a ( 1 _ b)3 f s ( 1 ) 

(1 - b) (1 - b r (1 - b) (1 - b) 

+ 4a2 e"2a (1 - b)3 f6(l) = -2 . (A-8) 

Equations (A-6), (A-7), and (A-8) can be solved easily for any three linear 
parameters in terms of the remaining linear and nonlinear terms. If the 
parameters fi(l), f2(l), and f3(l) are chosen as the three dependent 
parameters, their dependence on the remaining five independent parameters 
will be as follows: 

2 <l " b> M l ) = 6(1 - b) Ri - 4(1 - b) R2 + R3 , (A-9) 

f2(l) = -8(1 - b)3 Rx + 7(1 - b)2 R2 - (1 - b)2 R3 , (A-10) 
4 3 (1 " b)3 

f3(l) = 3(1 - b) Rj - 3(1 - b) R2 + R3 , (A-ll) 

where the quantities R^, R2, and R3 are functions only of f^(l), f5(l), 
fg(l), a, and b, and are given by 
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1 -a - 2 a , g- - f5(l) e - f6(l) e 2 3 , 
C (1 - b) (1 - b) 

-a - 2 a (A-12) 

R2 = 
5ft(1> r -a -2i 1 2 

- f5(l) ae a + 2ae 2 a f6(l) (1 - b) - 1 
(1 - by J 

(A-13) 

R3 = " 
(1 - b) 

(1 - b)3 . (A-14) 

This last result reduces the number of independent parameters in Eq. (A-l) 
to 18. 

There are two strategies for estimating the remaining unknown param-
eters. If the critical isotherm is known accurately, then Eq. (A-5), along 
with the results of Eqs. (A-9) through (A-ll), can be used to obtain a 
least-squares estimate of the critical isotherm functions f^(l) and the 
parameters a_ and b_. This can be done, for example, by writing a linear 
least-squares algorithm for the f^(l) and manually adjusting the param-
eters a and _b until a satisfactory fit to the critical isotherm data is 
obtained. Alternatively, the STATEQ program can be used for the special 
case in which only critical isotherm data are considered. The details of 
this latter method were discussed earlier in this report. 
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Appendix B 

FORTRAN LISTING OF THE CODE STATEQ 
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C CALLING PROGRAH FOB THE KOHLIDBAB-LEAST-SQOAB.2S PROGBA8 OP 10 
C D. V. HARQUAPDT 20 
C MDPH = HARIHDH H03BEH OF DATA POINTS 30 c NPII = naxman NUHBEB or PABAHETEBS OO 
C HXH = ^AXIHOH HUHBEF OF INDEPENDENT fABIABLZS 50 

IMPLICIT R5AL*8 (A-H.O-Z) 60 
HEAL*4 TITLE 70 
INTEGER PHT,PA,Q 80 
DINERSXOH A (50,50) , B (50) ,E.A (50) . BB 150) ,BS {SO) ,C ISO) ,CONS',25) 90 
DIBENSIOB DB (50) ,FHT (18) ,6 (50) ,IB(50) ,P(50),PA (50) ,PBHT(5) ,Q (SO) 100 
DIBBHSIOM SAI50),SPRBTIS),TITIE:18,3) ,«:50) 110 
DIHEHSIOll 1(1000,6) ,T( 1000) 120 
COHHON/LBCON1/IPR(10),PHT(50) 130 
COHH3N/TAPES/NI,HO,HP,HTTOC 1*0 
COnnOH/STAPE/HST 150 
CALL TSET 160 
MDPR31000 170 
NPH = 50 180 
NXft-6 190 

C 200 
C 210 
C THIS VERSION OP THE BARQOABDT PBOGBAH CONTAINS MODIFICATIONS, 6T 220 
C H.DATIS, TO HAKE IT USEABLE WITH INPOT PBOH A CALLING PBOGHAH 230 
C AS if EL I. AS VITH THE 0S0A1 DATA-INPUT PROCEDURE. 240 
C THIS DOALITT IS ACCOHPLISHED BT HAVING AS ABGUHBNTS OP KABQ ALL 250 
C THE IB POT DATA THAT CAS BE READ BT HABQ •* PLUS •« A PXHAL 26 0 
C AHGUHEH? *» IBEAD •• THAT IS DEFINED III THE CALLIIG PSOGBAH. 270 
C IREAD .EQ. 1 HEARS THAT THE SUBROUTINE HABQ(•*•) EXPECTS 280 
C TO BEAD XBPDT DATA IB THE NOBHAL HABNEB. 290 
C IREAD .HE. 1 HEAHS THAT ILL DATA HOBHALL1 BEAD IBTO 300 
C flARQ :»»•) HOST BB PASSED PBOH THE CALLING 310 
C PROG BAH. HO DATA BILL BE BEAD BT HABQ. 320 
C 330 
C 340 

IREAD = 1 350 
CALL NARQ(A,B,BA,BB,BS ,C.COKS, DB,G,P,PBNT,SA,SP3RT,B(X,T» 360 
1 THN,SPRD,FP,T,E,TAU,XL,GAHCB.DEL,ZBTA, 361 
2 TITLE,PHT,IB , PA, Q/R, K,IP,ll,IPPf NCORS,ISPRD, 362 
3 IBS1,XNS2,I>S3,XIS4,XBS5,IIS6,SBEAD,NDPa,HPH,HXR) 363 
STOP 13579 370 
BHD 380 
SUBROUTINE TSET TSET 10 
COHHDN/TAPES/HI,NO,NP,HTTOC TSET 20 
COHHON/STAPE/NST TSET 30 
HI=5 TSET 40 
HO * 6 TSET 50 
HP = 7 TSET 60 
NST = 3 TSET 70 
RBTOBH TSBT 80 
END TSET 90 
S0BB3UTINE INPUTJB,PRHT,I,T,FHT,TITLE,N,RDPH) INPUT 10 
IMPLICIT RBAt»8 (A-H,0-Z) INPUT 20 
INTEGER FHT IBPOT 30 
REAL*4 TITLE IBPOT 40 
DIMENSION B(50),PHT(18),PRUT(5),TITLB(18,3) INPUT 50 
DXHEHSION X(HDPH,6),1(1000) XHPOT 60 
DIHENSIOH TEXP;50),?BXDt50),PEXPt50),HBX?;50) INPUT 70 
COHHOM /LBC0H1/IPR(10) ,PBT '50) INPUT 80 
COHHOH/TAPES/NX,HO,HP,HTTGC INPOT 90 
DATA TC,VC,ZC,PC/734.65,.07244,.28255,529.10/ IRPU 100 

C IHPO 110 
C TC,*C,ZC,PC HOST BE SUPPLIED IB UNITS CONSISTENT WITH THE DATA OB INPU 120 
C VICE VERSA. IHPtJ 130 
C INPO 140 

HEAD 5NI,1003) {TITLEJ1,1),1=1,18) IHPO 150 
BEAD {NX,1003) {TITLE£1,2),1=1,18) IHPO 160 
RBAD (HI,1003) (TITLE(I,3) ,1=1,18) IRPU 170 
BEAD{KI, 1001) HEXP,NEXT, {PEXP (I) ,I»1,NSXP) INPU 180 
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c IMPO 190 
c HBXP IS MUBBER OF EI PERI BE MTU. PBESSOBES IBPO 200 
c NEXT IS BOBBER OF BXPWBIHE1ITAL TBHPEBATOBBS IMPO 210 
c PEXP(I) BEPBESEHT TBB TOTA1 BOBBEB OF PBESSOBES. IBPU 220 
c IBPO 230 
1001 FOBHAT;2I5/:9P8.3)| IBPO 240 

L=1 IBPO 2S0 
DO 2 J=»1,HBXT IBPO 260 
READJNI,1002)TEXPT«J) ,BDUB,JTEXDJI),1-1,BDDH) IBPO 270 

1002 FOBH4T(?".3»I2/(7F10.5)| IBPO 280 
BEXV (J J = !IDOH IBPU 290 
DO 1 K-1,MDUH IRPO 300 
X(1,1)=TEXP(J)•459.6900 IBPO 310 
X;L,2) =VBXD;K) IBPO 320 
T ; U = P E X P : M IBPO 330 

c IBPO 340 
c X;L.S) HUT) S;L,6) IRE DIHEBSIOBLESS IBDEPEBDEBT VARIABLES IMPO 350 
c BEQOIBED BT FCODE. INPO 360 
c X:L,1) ADD XJL,2) ABB DATA. IMPO 370 
c If ID ABB THE EXPEBIBEBTAL PRESSURES. IMPO 380 
c VEXD(I) ABE THE TOLDHES ASSOCIATED KITH THE NDOH PRESSURES IBPO 390 
c OF ISOTBERS TBXP J . IBPO 400 
c IBPO 410 

I(L,5)=X (L,1)/TC IBPO 420 
X;L,6) ;L,2) /vc IBPO 430 

1 L»L*1 IBPO 440 
2 COMTINOE IVPO 450 

M»t-1 IMPO 460 
1003 FOBHAT(18A«) IMPO 470 

BETORH IMPO 480 
BHD IMPO 490 
S0BB3RTIBE SOB*(B,PBBT,X,T.TITLE,IBHBH,B.HDPH,HPB»T) SOBZ 10 
IBPLICIT REAL'S T»-H,0-Z) SOBZ 20 
IHTEGEB FBT SOBZ 30 
BEAL*4 TITLE SOBZ 40 
DUIEHSIOM BJ50).PRBTJS),TITLE{18,3) S3BZ SO 
DIBBHSIOH X(BDPH,6>,Y (1000) SOBZ 60 
HPBBT = 2 SOBZ 70 
BETOHN SOBZ 80 
SBD SUBZ 90 
S00BOOTIBE FCODE {PAR.P,PRBT,BES,«,PEI,I,IB,IP,BDPN) FCODB 10 
IMPLICIT REAL*8 :A-H,0-Z) FCODE 20 
IBTEGBB FHT FCOOE 30 
SEAL*4 TITLE FCODE 40 
DL BENS XOH PAB {50) .IB £50) .PRHTjSl ,XIHDPB,6) ,PEX J1000) ,F *,6) FCODB 50 
COHHOV /LBC0K1/IPB(10) ,PUT(50) FCODE 60 
DATA TC,VC,ZC,PC/734.65,.07244,.28255,529.10/ FCODE 70 

C FC072 80 
C THBEB PARABETEBS ABE IRPLZCIT FOICTIOBS OF THE OTBEBS 002 TO PCODE 90 
c THS CONDITIONS AT THE CBITICAL POIHT FCOD 100 
c PAHIJ) 1,4,7,10,13,16 => FTCJI), 1=1-6 FCOD 110 
c PAB (J) ,<J*2 ,5,8, 11,14, 17 = B(I) ,1*1-6 FCOD 120 
c PAB'J) ,<1=3,6,9,12,15,18 • C{I) ,1=1-6 FCOD 130 
c PAB (19) *KR FCOD 140 
c PAB(20)*AB FCOD 150 
c PAB (21) *BR FCOD 160 
c FCOD 170 
c INITIAL VALUES OF ALL PABABETEBS BUST BE SUPPLIED TO THE HABQ FCOC 180 
c SOBBOOTIBB. A CARD HOST BE SOPPLIBD IBDICATIBG THAT PABA9ETEBS FCOD 190 
c 1,4, ABD 7 ARE HOT TO BE VARIED. FCOD 200 
c FCOD 210 

TB=X 11,5) FCOD 220 
YR=X (1,6) FCOD 230 
PBHT:I)=I;I,1) FCOD 240 
PR»R{2)=1(1,2) FCOD 250 
AB-PAR(20) FCOS 260 
BBSPAB £21) FCOD 270 
TBHM=1./(VB-BR) FCOD 280 
TBBHC«1./(1.-BB) FCOD 290 



QC=1./TFBHC FCOD 300 
IP (I. ST. 1) GO TO 1 FCOD 310 
FOOR=rEPBC*TSBBC»TEBHC«TSR HC FCOD 320 
EA=DEXP:-AB) FCOD 330 
3B=DBXP(-2..* AH) FCOD 340 
B1=ZC-TERHC* J1.•PAHJIO)*FOOB>-EA*PAB(13) -EB«PAR(16) FCOD 350 
B2=-1.-5.*PAB;10) »ROOB-»B* ;E»*PAH J13) •2.*EB«PAB'K16)) *QC* * 2 FCOD 360 
B3=-2.-30.*FOUR»P»B(10)-AF*»2»(2A*PAB|13)+4.*EB*PAB(16))*QC*»3 FCOD 370 
P A E T D = Q C * J6.*F1*QC-4. *R2».5*R3) FCOD 380 
PUB;u) =QC»*2» •Bl«ac*7. •B2-B3) FCOD 390 
PA R (7 ) *QC»"3» (3.»B1»QC-3.«B2*.5»R3) FCOD 400 

1 CONTINUE FCOD «10 
K= 1 FCOD 4 20 
DO 2 H*1,6 FCOD 430 
F:B) =PAB;KI »PAR » :TB-I.I«PAB »:DEXP:-TR*PAR ;I9>)-DEXP(-PARFCOD 440 

1 n9»»> FCOD 441 
K=K*3 FCOD 450 

2 CONTINUE FCOD 460 
P=(PC/ZC)*TEBB*(TB^TEBH*(F :1)*TEB«*:F *.2)•TEBB* !F"3)•TRRFL*F !4) ) ) ) ) FCOD 470 

1»(PC/ZC)»DEXP{-AB*?B|* (F(S)*P(6) »DEXP(-AR'TO) ) FCOD 471 
HB5= IPEX ;I) -P) /PEX :I) FCOD 480 
RETURN FCOD 490 
END FCOD 500 
SUBROUTINE PCODE IB,D,F,PRNT,X,I,IB,IP,IDPR) PCODE 10 
IHPLICIT REAL*8 (A-H.O-2) PCODE 20 
INTEGER FIST PCOSE 30 
REAL*4 TITLE PCODE 40 
DIHENSION B(50),D(50),IB(50),PBHT(5) ,X(NDPH, 6) PCODE 50 
COHHON /LBCOHL/IPR(10) ,PNT(50) PCODE 60 
RETURN PCODE 70 
END PCODE 80 
SUBROUTINE OUTPUT(A,B #PRN*,SA,SE,X,R,TITLB,ITCT,K,H,BDPH,NPH) OOTPO 10 
IMPLICIT BEAL*8 ;A-H,0-Z) OUTPO 20 
INTEGER FBT OOTPO 30 
BSAL*4 TITLE OOTPO 40 
DISENSION A'NPH.50),B 150),PRNT15),SA(50) ,TITLE !18,3) OOTPO 50 
PI BENSION X(NDPHi6) « T (1000) OOTPO 60 
COHHON/LBCOB1/IPB J10) , PNT(50) OOTPO 70 
COHHON/T APES/NI,NO,NP, NTTOC OOTPO 80 
IP(K. GT.6) GO TO 1 OOTPO 90 
H= 1 OOTP 100 
GO TO 3 OOTP 110 

1 NC=K/6 OOTP 120 * 
J=6*NC OOTP 130 
1=0 OOTP 140 

2 WRITE (NP.1001) B(I*1) ,B(I«2),B(I»3),B(X*4),B(I»5),B(X«6} OOTP 150 
1=1*6 OOTP 160 
IF(I.LT.J) GO TO 2 OOTP 170 
H=I+1 OOTP 180 

3 WHITE JNP, 1001) I B U ) ,I=B,K) OOTP 190 
1001 FORMAT(1P6E12.5) OOTP 200 

RETURN OOTP 210 
BHD OOTP 220 
SOBROOTINE HARQ(A,B,BA,BB,BS,C,COS5,DB,G,P,PRNT,SA,SPBHT,B,X,Y, HABQ 10 
1 TUN,SPRD.FF.T.E.TAU.IL.GABCR,DEL,ZETA, HARQ 11 
2 TITLE.FHT, IB,PA,Q,!F,K,IP,H,IFP,NCOHS.ISPBD, HABQ 12 
3 I»S1,IBS2,IHS3 RI9S4,IFS5,IBS6,IBEAD,NDPH,NPH,»IH) HARQ 13 

c 
3 I»S1,IBS2,IHS3 RI9S4,IFS5,IBS6,IBEAD,NDPH,NPH,»IH) 

HABQ 20 
c NOHLIHEAR LEAST SQUARES HABQ 30 
c BT D. V. HABQOARDT HARQ 40 
c PROGBAHBED BT T. BAUBBIKTBR III R HARQ 50 
c J. ANN SHELDON AND RUBT B. STARLET HARQ 60 
c IBKT=1 BEANS OSE OPPER A BATHIX HABQ 70 
c TBKT=2 BEANS OSE TAPE 3 HARQ 80 
c HARQ 90 

IBPLICIT REAL*8 T*"H,0-Z) HARQ 100 
DIMENSION A'.NPH,50) , BJ50) , BA 150) #BB £50) ,BS ISO) ,C *K50) .CONS J25) HARQ 110 
DI BENS ION DB (50) , FBT f 1 8) , G (50) , IB (50) » P ( 50) . P A (50) , PHNT (5) ,Q (S 0) HARQ 120 
DIHENSION SA £50),SPR*T F5),TITIE(18,3) ,»(50) HARQ 130 
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C 
C 
c 
c 
c 
c 

DIMENSION X;NDPH,6) .TJ1000) 
COHHON/LBCOH1/IPB (10| , PRT ( SO) 
C0HHDN/TAPB3/II , NO, HP, NTT0C 
COHHON/ST APE/NST 
BBAL«4 TITLE 
INTEGER FHT.PA.Q 

HDPH 
VPS 
HXH 

HABQ 
HABQ 
HABQ 
HABQ 
HABQ 
HABQ 
HABQ 
A1BQ 

= HA XIH OH NOHBER OP DATA POINTS NABQ 
= NAXIHOH KUHBER OP PABAHETEBS NSS& 
* HAXInan NOHBEB OP INDEPENDENT VABIIBLES HABQ 
INHER --1 HEADS DO AIT SPECIAL INITIALIBING POB CASE NABQ 

c IVHER = 0 NBAliS STABT KB* CASE OB BID BDN HABQ 
c IIHBR =• 1 NBA IS GST P S AID P HABQ 
c IBHBB GBEATBB THAH 1 HBANS GET P ONL* HABQ 

NPSNT*0 HABQ 
1 IVHER = 0 HABQ 
2 GO TO 11 HARQ 
3 IBHER • INHEB HABQ 

IP IIBHER) 4,4,7 HABQ 
4 IP ilVHER) 5, 10,5 HABQ 
5 CONTINUE HABQ 

C CODING POR CASE INITIALIZING GOES HEBE HABQ 
c 

CALL SOBE(B,PBNT,I,T,TITLE,IBHER,N,IDPH,IPBHT) HARQ 
c 

IP ;iB00T) 6, 2,6 HABQ 
6 GO TO 1 HABQ 
7 CONTINUE HABQ 

C CODING TO (UK I P GOBS HBBE HABQ 
C P IS T HAT (I) HARQ 
c NPRNT IS THE HO OP OTHEB BOBDS TO BE PRINTED HABQ 
c THE WOBDS TO BE PBIHTBD ABB IN PBNTI1) . ..PBNTJ5) HABQ 
c 

CALL PCODE;B,P,PBNT,BES (X,T.I,IB,IP,NDFH) HARQ 
c 

IP ;IVHER-1)2, 8,2 HABQ 
8 IP JIFSS2) 2,9,2 HABQ 
9 CONTINUE HABQ 

C CODING TO HAKE DF/DB GOBS HBBE HABQ 
c BARB K OF TBBR. CALL THBH P JJ) BA1Q 
c THET ARE HADE PROH 1(1,1) AND B(J) HABQ 
c 

CALL PCODE(B,P,F,PBNT,X,I,IB.IP.NDPR) HABQ 
c 

GO TO 2 HARQ 
10 CALL EXIT BABQ 

c THIS IS THE END OP TUB RAIN BOOTIBE HABQ 
L 
ii IBHEB » IBHEB HARQ 

c - 0 • HABQ 
IP JINBBR) 44,13,12 HABQ 

c 1 2 3 4 HARQ 
12 GO TO {65,208,70,76), IBHER HABQ 

c BEAD FIBST CARD OF NEXT CASE HABQ 
13 ITCT*0 HARQ 

I800T=0 HABQ 
IP (IREAD.EQ.1) RBAD (SI,1001) N,K,IP,H, IFP,NCONS,ISPBD HABQ 
IP (N.BQ.O) BETORN HABQ 

C HBBE I ADD A CONTROL I.NDEX, ISPBD, TO ALLOV LINEAR OB LOG PLOTTINGHABQ 
c ISPRD » 1 POR LINEAR PLOTTING HARQ 
c ISPBD = 2 POR LOG PLOTTING [LOG[P| AND LOGJT tU) HARQ 
c ISPRD IS USED ONLT IF(IFP.GT.O) HARQ 

HTILDA'NtNCONS HABQ 
XNT-RTILSA HABQ 
IP (1) 15,15,14 HABQ 

14 IP tIBBAD.EQ.I) BEAD {HI,1001) INS1,1«S2,XBS3,I«S4, IBS5,IVS6 HABQ 
IPSS1=2 HABQ 
BBITE (NO,1033) HABQ 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
3*0 
350 
360 
370 
380 
390 
•00 
410 
420 
430 
440 
450 
460 
• 70 
• 80 
• 90 
500 
510 
520 
530 
5*0 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
7*0 
750 
760 
770 
780 
790 
800 
810 
820 
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GO M 18 HABQ 830 
c END OP LAST PBOBLEB HABQ 840 
15 GO TO ( 17, 16) ,IBKT HABQ 850 
16 BEHIND HST HABQ 860 
17 IBHS«=0 HABQ 870 

GO TO 3 HABQ 880 
18 IP ;iFP) 20, 20, 19 HABQ 890 
19 CONTINUE HABQ 900 

CALL ATHFUZ {IBCH,IH ) HABQ 910 
CALL ATHBOZ{IOCH,1BO) HABQ 920 
CALL ATHBUZ(IPCH,1HP) HABQ 930 
CALL ATHBUZ{ITCH,1HT) HABQ 940 
CALL ATHBOZ(IICH,IH*) HARQ 950 
IP (IREAD.EQ. 1) READ (NI.1031) SBH.SPRD HABQ 960 

20 IP [IP) 24,24,21 HABQ 970 
21 IP (IEEAD.EQ. 1) READ {HI,1001) [IB II),1=1,IP| HARQ 980 

DO 23 1=1,IP HABQ 990 
IP :iBJI)) 22,22,23 HAR 1000 

22 WRITE (NO,1028) HAR 1010 
IB00I=1 HAR 1020 

23 CONITNOE HAS 1030 
2U IF (ISEAD.EQ. 1) READ (NI,1032) FF.T,E,TA0,XL,GAHCB,DEL,ZETA HAS 1040 

C DOB IN INPOT CONSTANTS IF HOT SOPPLIED HAS 1050 
c : XL IS CHECK ID IH FIRST ITERATIOB ) HAB 1060 

IF (FP) 25,25,26 (IAB 1070 
25 FP=4. HAB 1080 
26 IP 5E) 27,27,28 BAB 1090 
27 E=.00005 HAR 1100 
28 IF ;TA0)29,29,30 HAB 1110 
29 TA0=.001 HAB 1120 
30 IF (T) 31,31,32 HAB 1130 
31 T=2. HAB 1140 
32 IF (K-25) 33,33,34 HAB 1150 
33 IBKT=1 HAB 1160 

GO TO 35 HAB 1170 
34 IBKT=2 HAB 1180 

RBRIND NST HAB 1190 
35 IF ;GA«CR) 36,36,37 HAR 1200 
36 GAHCH = 45. HAB 1210 
37 IF {DEL) 38,38,39 HAB 1220 
38 DEL3.00001 HAB 1230 
39 IF (ZETA)40,40,41 RAB 1240 
40 Z8TA=.1E-30 HAB 1250 
41 XKDB = 1 . HAB 1260 
42 COHTINOE HAB 1270 
C READ IN INITIAL B GOESSBS 6 TO THB CABD HAB 1280 

IF (IREAD.EQ. 1) READ (NI, 1002) (B(I) ,1*1,R) HAB 1290 
IF (IREAD.EQ.1) RBAD (HI,1003) (FBT(I),1=1,18) HAB 1300 

43 CALL IHPOTIB.PRHT,X,I,FBT,TITLE,N,NDPH) HAB 1310 
HIILDA=N«NCONS HAB 1320 
IWHEB=-1 HAB 1330 
GO TO 3 HAB 1340 

44 IBKA=1 HAK 1350 
C HAB 1360 
c 1370 

1380 c START THE CALCQLATION OF THE PTP HATBIX HAB 
1370 
1380 

WRITE (NO,1033) HAB 1390 
WRITE {NO,1004) {TITLE {1,1),1=1,18) HAB 1400 
WRITE (NO, 1004) (TITLE (1,2) , 1= 1, 18) HAB 1410 
WRITE (NO,1004) (TITLB (1,3),I'1,18) HAB 1420 

45 WRITE {NO,1009) N , K , IP , H , IPP ,G A HCB , DE L, FF, T, E, TAO ,XL , Z ET A HAB 1430 
46 GO TO 49 HAB 1440 
47 CONTINOE RAB 1450 
48 IWS3=IWS3-1 BAB 1460 

IBS3=BAX0(IWS3,0) HAB 1410 
49 DO 50 1=1, K HAB 1480 

G :D = 0 . HAB 1490 
DO 50 J=1,K BAB 1500 

50 A ; i . J ) = o . HAB 1510 
GO TO (51,56,56),IBKA HAB 1520 
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51 IF (IMSS.EQ.O) GO T O 5 2 HAB 1530 
GO TO 154,53) ,IFSS3 HAR 1500 

52 IFSS3-IWS3 HAS 1550 
IFSS2»IBS2 HAB 1560 
GO TO 57 HAR 1570 

53 IFSS3=0 HAB 1580 
SO GO TO 157,55), IFSS2 HAB 1590 
55 RRSS2»O HAB 1600 

GO TO 57 HAB 1610 
56 COHTI1UE HAB 1620 
57 •BITE (BO, 1010) ITCT, (B(J) ,J*1,R) HAB 1630 

IF (IFSS3) 58,61,58 HAB 1640 
58 IF JIFF) 60,60,59 HAP 1650 
59 •S = THN•SPBD HAR 1660 

WRITE (110,1008) TUB, BS NAB 1670 
GO TO 61 NAB 1680 

60 BBJTE (BO,1012) HAR 1690 
61 I»1 HAB 1700 

PHI»0. NAB 1710 
PHIH=0. HAB 1720 
IC0HS=1 HAB 1730 
IF (IFSS2) 62,64,62 NAB 1740 

62 GO TO 68 HAB 1750 
O3 IF JIFSS2-1) 64,69,64 HAB 1760 

C THIS IS THE ANALYTICAL P S BOUTINS HAB 1770 
61* IBHBB=1 HAB 1780 

C GET P S AND F HAB 1790 
GO TO 3 HAB 1800 

65 IT [IP) 61,61,66 HAB 1810 
66 DO 67 11*1,IP HAB 1B20 

IWS-IB(II) HAB 1B30 
67 P (IBS) >0. NAB 1840 

GO TO 81 HAB 1850 
C 1860 
c THIS IS THE KSTIHATED P S BOUTINS HAB 1870 
68 CONTINUE HAB 1880 
69 I«HBH»3 HAB 1810 

GO TO 3 BAR 1900 
70 RBS'RES BAB 1910 

PSATE-P HAB 1920 
DO 71 II«1,BPBNT NAB 1930 

71 SPRRT(II)*PB»T(II) HAB 1940 
J=»1 NAB 1950 

72 IF JIP) 75,75,73 HAB 1960 
73 DO 74 II»1,IP HAB 1970 

IF I J - I B CII)) 74,77,74 HAB 1980 
74 CONTINUE HAB 1990 
75 DBH=B (J) *DEL HAB 2000 

TBS»B;J) BAB 2010 
B(U)»B(J1 +DBB HAR 2020 
I»HEB*4 HA* 2030 
GO TO 3 HAS 2040 

76 B(J)-TBS BAR 2050 
P (J) =- [BES-RBS) /DBH BAB 2060 
GO TO 78 HAR 2070 

77 P(J)*0. BAR 2080 
78 HAR 2090 

IF ( J-K ) 72,72,79 HAR 2100 
79 BES^RBS HAR 2110 

F=FSATB HAR 2120 
DO 80 11*1,HPBUT HAR 2130 

80 PBHTJII) *SPBHT;II) BAR 2140 
C EHD OP ESTIHATED P S BOOTIBE HAB 2150 
c 2160 

2170 c NOV, USE THE P S TO HIRE PARTIALS HATBIX HAR 
2160 
2170 

81 DO 82 JJ»1,K HAB 2180 
G (JJ) =G (JJ) »R ES*P (J J) HAR 2190 
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DO 82 II=JJ,K BAB 2200 
1(11,JJ)=A (II,JJ)*P(II)»P(JJ) HAB 2210 

82 MJJ,II)=A(II,JJ) HAB 2220 
IP :iFP) 105,105,93 HAB 2230 

83 IP (IPSS3) 84,110,84 HAB 2240 
C PLOTTING T(I),P HAB 2250 
8U GO TO JB5,86), ISPPD HAB 2260 
85 10 = (1(1)-TUB)»100./S PRO HAR 2270 

IPP = JF-THN)»100./SPRD HAB 2280 
GO TO 87 HAB 2290 

86 10 = (DLOGIO(I (I))-YHN)*10 O./SPBD HAB 2300 
IPP = ;DLOG10;P)-THt)*100./SPRD HAB 2310 

87 IP (IO-IPP) 88,89,90 HAB 2320 
C T (I) OBT FIRST BAB 2330 
88 IP1=IQCH HAB 2340 

IP2=IPCH HAB 2350 
11*10 HAB 2360 
I2=IPP HAB 2370 
GO TO 91 HAB 2380 

C ONLY ONE CHABACTEB HAB 2390 
89 IP1=IICH BAB 2400 

IP2=IPCH HAB 2410 
11=10 HAR 2420 
I2=IPP HAB 2*30 
GO TO 91 HAB 2*40 

C P OUT FIR SI HAR 2*50 
90 IP1=IPCH HAR 2*60 

IP2=IDCH BAB 2*70 
I1=IPP HAR 2480 
12=10 HAR 2490 

C ZERO PLOTS IB THE LEFT HAND COLOHN, SO 11 IS ITS HAR 2500 
C OWM BLANK COONTER HAB 2510 
c OVERFLONS PLOT X IN COLdHN 102 HAB 2520 
c DNDBBPLOHS ALSO PLOT X IN COLONN ZBBO HAB 2530 
91 IP £12-101) 94,94,92 BAB 25*0 
92 12=101 HAB 2550 

IP2=IXCH HAB 2560 
IF II1-101) 94,93,93 NAB 2570 

93 11=101 HAB 2580 
IP 1=1XCH HAB 2590 
IP2=IBCH HAB 2600 
GO TO 97 HAR 2610 

94 IF {11) 95,95,97 NAB 2620 
95 11=0 HAB 2630 

IP 1=1XCH HAB 26*0 
IF ;i2) 96,96,97 HAB 2650 

96 12=1 HAB 2660 
I?2=IBCH HAB 2670 

97 I1H1=I1 HAB 2680 
11H2=I2-I1-1 HAB 2690 
IP [I1H1) 98,98,101 HAB 2700 

98 IP [I1H2) 99,99,100 BAB 2710 
99 HBITE (NO,1030) IP1,IP2 BAB 2720 

GO TO 104 HAB 2730 
100 BRITE (HO,1030) IP1,(IBCH,11=1,I1H2) , IP2 HAR 27*0 

GO TO 104 HAB 2750 
101 IP (I1H2) 102,102,103 BAR 2760 
102 BBITE (NO,1030) (IBCH,11=1,I1H1), IP1 .IP2 HAB 2770 

GO TO 104 HAB 2780 
103 BRITS JNO,1030) (IBCH,11=1,I1H1), IP1 , (IBCH,11=1, I1H2), IP2 HAB 2790 
104 GO TO 110 HAB 2800 
105 HS=RBS BAB 2810 

IF JIPSS3) 106,110,106 HAR 2820 
106 IP (I-H) 107,107,110 HAR 2830 
107 IP {NPRNT) 108,108,109 HAB 28*0 
1CS HBITE INO, 1027) Y;i),F,VS HAR 2850 

GO TO 110 HAB 2860 
109 BRITE (NO,1027) T (I) ,P ,HS, JPRNT (JJ) , JJ=1 ,NPSNT) NAB 2870 
110 BS=RBS NAB 2880 
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PHI=PHI*»S«IS HAR 2890 
IP ;I-»I 111,111,112 HAB 2900 

111 P H M * P H I H * S S * a S HAR 2910 
SO TO 113 HAB 2920 

112 CONS;XCORS)=RES HAB 2930 
ICONS=ICONS*1 HAR 2940 

113 1=1*1 HAR 2950 
IF JI-NTILDA) 63,63.114 HAB 2960 

114 IP (IP) 118,118,115 HAR 2970 
115 OO 117 JJ=1,IP HAB 2980 

I»S=IB,'JJ) HAR 2990 
DO 116 XI»1,K HAB 3000 
A;IHS,II)*O. HAB 3010 

116 I(II,IBS)=0. HAR 3020 
117 A(IBS,IPS)=1. HAR 3030 
118 GO TO F119,214,216),IBKA KAB 3040 

C SIVB SQOARE HOOTS OP DIAGONAL E1.SHSNTS HAB 3050 
119 DO 122 1=1,K HAR 3060 

IP;A:I.I))120,121,122 HAB 3070 
120 •BITE ;NO,IO41) I,I,A:I,D HAB 3080 

8RITE (1(0,1042) (A (JQ, JQ) , JQ=1 ,K) HAR 3090 
IF TIBEAD .RE. 1) RETORN HAB 3100 
GO TO 1 HAB 3110 

121 HRITS (NO,1042) (A(JQ,JQ) ,JQ»1»K) HAR 3120 
122 SA ID =DSQRT;A *,I,I») HAR 3130 

DO 128 1-1,K HAB 3140 
DO 125 J=1,K HAR 3150 
•S = SA U ) * S A JJ) HAH 3160 
IF (VS) 123,123,124 HAR 3170 

123 A(I,J) »0. HAB 3180 
GO TO 125 HAB 3190 

12t» A(I,J|>A <I,J»/WS HAB 3200 
125 CONTINOE HAR 3210 

IF ; S A ; D ) 126,126,127 HAB 3220 
126 G (I) =0. BAR 3230 

GO TO 128 HAR 3240 
127 G(I) = S(I)/SA(I) HAR 3250 
128 CONTINOE HAR 3260 

DO 129 1*1,K HAB 3270 
129 A(I,J)»1. HAR 3280 
130 PHIZ=PHI HAR 3290 

c HE NOB BATE PHI ZEBO HAB 3300 
GO TO (132,131),IBRT HAR 3310 

131 SBITS J 3) A HAR 3320 
REBIRD RST HAR 3330 
GO TO 134 KAR 3340 

132 DO 133 XX-1,K HAR 3350 
111=11*25 HAB 3360 
DO 133 JJ=1,K HAR 3370 

133 A{III.JJ)*A(II,JJ) HAR 3380 
c 3390 

3400 134 CONTINUE HAR 
3390 
3400 

IF IIRCT) 139,135,139 RAR 3410 
C FIRST ITERATION HAR 3420 
135 IF ;ZL) 136,136,137 HAR 3430 
136 ZL=0.01 HAR 3440 
137 DO 13B J=1,K HAR 3450 
138 BS (J) =B ; J) HAR 3460 

C BS(J) CORRESPONDS TO PBXZ HAR 3470 
139 IBK1=1 HAR 3480 

RS=N-!C*IP HAR 3490 
ITCT=ITCT*1 RAR 3500 
SE=DSQRT ;PHIN/HS) HAR 3510 
IF TIFSS3) 140,140,143 HAR 3520 

140 IF (XFSS2) 141,142,141 HAR 3530 
141 KBITS [NO,1013) PHIZ,SE,J!LL,GAHHA,XL HAR 3540 

SO TO 199 HAR 3550 
142 SHITE (NO,1014) PHXZ,S E,XLL,GAHHA,XL HAR 3560 

GO TO 149 HAR 3570 



1 4 3 
144 
1 4 5 

1 4 6 

147 

me 
149 
150 

151 
152 

153 154 
155 

156 
157 

15B 

159 
160 

161 

162 

163 

164 
165 

166 

1 6 7 

168 

169 
170 
171 
172 
173 
174 
175 

c 
176 
177 
178 
179 
180 

IP l&COHS) 144,145,144 
HBITE (MO,1039) (JJ.COHS(JJ),JJ=1,NCONS) 
WRITE {NO, 1040} 
DO 146 1=1.R 
HBITE (NO, 1038) I, < A (I, J) , J= 1, K) 
COHTINGE 
IP tIFSS 2) 147,148, 147 
HBITE (NO, 1005) PHIZ ,S B, XL 
GO TO 149 
HBITE (HO, 1011) PHIZ.SE.XI. 
GO TO 183 
PHIL=PHI 

HE HOH HAVE PHI LAHBDA 
DO 151 0=1,R 
IP iABSP : DB'.JJ/'.ABSPlBy) )»TA0) ) - E) 151,153,153 
CONTINOE 
HRITE ;BO,1025) 
GO TO 212 
IP (IHS4) 154,157,154 
IP USS4-1) 1̂55, 156,155 
IHS4=I»S4-1 
GO TO 157 
'BITE {NO, 1026) 
GO TO 212 
XKDB = 1. 
IP IPHIL-PHIZ) 158.158,168 
XI.S=II. 
DO 159 J=1,K 
BA (J) =B (J) 
B(J)=BS(J) 
IP ;XL-0.00000001) 160,160,162 
DO 161 J=1,K 
B[J) =B A J J) 
35 U)=BJJ) 
GO TO 4 7 
IL=XL/10. 
IBK1=2 
GO TO 183 
PHI4=PHI 

HE NOB HAVE PBl (LAHBDA/10) 
IP JPHL4—PHIZ) 164,164,166 
DO 165 J=1,K 
BS (J) =B(J) 
GO TO 47 
XL=XLS 
DO 167 J*1,R 
BS (J) = BA (J) 
B (J) = B A (J) 
GO TO 47 
IBK1=4 
XLS=XL 
XL=XL/10. 
DO 169 J=1,K 
B{J) =BS :J) 
GO TO 183 
IP (PHI-PHIZ) 
XL=XLS 
tBR1=3 
XL=XI.M0. 
DO 174 J=1,R 
B(J)<=BS(J) 
GO TO 183 
PHIT4=PHI 

VS NOB HAVE PHIJ10*LAHBDA) 
IP (PHIT4-PHIZ) 177,177,179 
DO 178 J=1,K 
BS (J) =B (J) 
GO TO 47 
IP JGAHHA-GAHCR)180,172,172 
XRDB = XRDB/2. 

177,177,171 

HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAR 
RAB 
HAR 
HAR 
HAR 
HAR 
HAB 
HAR 
HAR 
HAB 
HAR 
HAB 
HAR 
NAB 
HAB 
HAS 
HAB 
HAB 
HAB 
HAB 
HAR 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAR 
HAS 
HAR 
HAB 
HAB 
HAR 
HAB 
BAB 
HAR 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
RAB 
HAB 
HAB 
HAS 
RAB 
HAR 
HAB 
RAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
HAB 
BAB 
HAB 

3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
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DO 181 J=1,K HAR 4280 
IP :&BSP;DB;.I)/;IBSP:B(J)) •TAUM-E) 181,173. 173 HAB 4290 

181 CONTINUE HAH 4300 
DO 182 J-1, K HAR 4310 

182 BIJ)=BS tJ) HAR 4320 
BRITS (HO,1035) HAH 4330 
GO TO 212 HAR 4340 

C HAR 4350 
c 4360 
c SET UP POfi HATRIX INVERSION HAB 4370 
183 GO TO (185,184),IBKT HAR 4380 
184 BEAD ;NST) A HAB 4390 

RENIND NST HAB 4400 
GO TO 187 HAB 4410 

185 DO 186 II»1,K HAR 4420 
III=II*25 HAB 44 30 
DO 186 JJ=1,K HAB 4440 

186 A11I,JJ)*A TILL,JO) HAB 4450 
187 DO 188 1*1,K HAB 4460 
188 AJI.I) =A JI,I)»XL HAR 4470 

C GET XNVBBSE OF A AND SOLVE POfi DB {J)S HAR 4480 
IBKH=1 HAR 4490 

c 4500 
c THIS IS THE HATRIX INVERSION 60UTIE2 BAB 4510 
c K IS THE SIZE OP THE HATBIX HAR 4520 
189 C ALL AG J B J A, BB , C, DBT ,ZBTA, pA ,Q , K, HSING , NPH) HAB 4530 

GO TO 1191,190), HSING HAR 4540 
190 IF (IBBAD - 1) 286, 1,286 HAR 4550 
191 GO TO 1192,2261 , IBKR HAR 4560 

C BHD OP HATBIX INVERSION, SOLVE FOE DB{J) HAfi 4570 
192 DO 194 1*1,K HAR 4580 

DB »0. NAB 4590 
DO 193 J=1,K HAB 4600 

193 DB (I) =»A (I, J) »G (J) •DB (I) HAB 4610 
194 DB JI) =IKDB*DBJI) HAB 4620 

XLL=0. HAB 4630 
DTG = 0. HAS 4640 
GTG = 0. HAR 4650 
DO 195 J=1,K HAB 4660 
XLL=XLL*DB JJ) »DB[J) HAR 4670 
DTG = DTG • DB;J)*G;J) HAR 4680 
GTG = GTG • G(J)»*2 BAR 4690 
DEM) =DB ',J)/SA tJ) HAR 4700 

195 3:J)=B:J) •DBJ J) HAB 4710 
ICIP=K-IP HAR 4720 
IF JKIP-IJ 196,201,196 HAR 4730 

196 CGAH=PTG/DSQBT(XLL*GTG) HAR 4740 
JGAB = 1 HAR 4750 
IP ICGAH) 197, 197, 198 HAB 4760 

197 CGAH = ABSP(CGAH) HAR 4770 
JGAH * 2 HAR 4780 

198 ir ICGAH.GT.1.0) CGAH = 1.0 HAR 4790 
GAHHA = 57.2957795*(1.5707288*CGAH*(-0.2121144»CGAH*(0.074261 HAS 4800 
1-CGAH*.0187293)))*DSQR T{1.-CGAH) HAR 4801 
GO TO J202,199), JGAS HAR 4810 

199 GABHA = 180.-GAHHA HAR 4820 
IF .'XL-1.0) 202,200,200 HAR 4830 

200 BRITE ;HO,1024) XL,GAHHA HAR 4840 
GO TO 212 HAR 4850 

201 GAHHA*0. HAR 4860 
202 ILL=DSQRT(XLL) HAR 4870 

IBK2=1 HAR 4880 
GO TO 206 HAR 4890 

203 IF (IFSS3) 204, 205, 204 HAR 4900 
204 BBXTB tNO,1006) 'DB JJ) ,J*1,K) HAR 4910 

•RITE {HO,1007) PHI,XL,GAHHA,XLL HAR 4920 
205 GO TO (150, 163,175,170),IBM HAR 4930 

C HAR 4940 
C 4950 



c CALCULATE PHI HAB 4960 
2 06 1=1 BAB 4970 

PHI=0. HAB 4980 
PHIH-0a HAB 4990 
IBHEB = 2 HAB 5000 

C IP (IHS5) 2141, 121,2141 HAB 5010 
C2141 CALL SSBTCH(5,H0NSK) HAB 5020 
c IP (NONSK-1) 2151, 101, 2151 HAR 5030 
207 SO TO 3 BAR 5040 
208 PHI=PHI* (BES**2) HAS 5050 

IP (I-N) 209,209,210 HAR 5060 
209 PHIN=PHIN+RES*HES HAB 5070 
210 1 = 1+1 HAB 5080 

IF JI-NTILDA) 207,207,211 HAR 5090 
211 GOTO (203,271,214,259,262,266), IBK2 HAB 5100 

C HAR 5110 
C HAR 5120 
C 5130 
c THIS IS THE CONFIDENCE LIBIT CALCULATION HAR 5140 
212 DO 213 J=1,K HAR 5150 
213 B(J)=BS(J) HAB 5160 

BHITE (NO,1034) N,K,IP,H,FF, TAO HAB 5170 
IBKA=2 HAB 5180 
HTILDA=H HAB 5190 

C THIS BILL PRINT THE Y,THAT,DELTA Y HAB 5200 
ITCT=ITCT-1 HAB 5210 
IPS53=1 HAB 5220 
GO TO 49 HAR 5230 

21U IF (IPP) 216,216,215 HAR 5240 
215 IBKH=3 HAR 5250 

IFP=0 HAB 5260 
GO TO 49 HAB 5270 

216 IF (NCONS) 217,218,217 HAB 5280 
217 WRITE :*0,1039) (JJ,C0NS (JJ) ,JJ= 1.NCONS) BAR 5290 
218 NS=N-K+IP HAR 5300 

SB=DSQRT(PHI/BS) HAR 5310 
PHIZ=PHI HAR 5320 
IP (IPSS2) 219, 220, 219 HAB 5330 

219 HRITE (WO,1005) PHIZ,SB,ZL HAR 5340 
GO TO 221 HAR 5350 

220 HRITE (NO,1011) PHIZ,SE,XL HAR 5360 
C NOU HE HAVE HATRIX A HAR 5370 
221 GO TO (223,222),IBKT HAB 5380 
222 • RITE (NST) A HAB 5390 

BEHIND NST BAB 5400 
GO TO 225 HAB 5410 

223 DO 224 11=1,K BAR 5420 
111=11+25 BAR 5430 
DO 224 JJ=1,K BAR 5440 

224 A (III,JJ) = A(II,J3) HAR 5450 
225 IBKH=2 HAR 5460 

GO TO 189 HAR 5470 
c BAR 5480 
c NOB BE HAVE C = A INVERSE HAR 5490 
226 DO 228 J=1,K HAR 5500 

IP (A (J,J)) 227, 228, 226 HAR 5S10 
227 HRITE (NO,1043) J,J,A(J,J),J .J HAR 5520 

A (J,J)=1.0 D 0 HAR 5530 
22S SAJJ) =DSQRT(AJJ,J)J BAR 5540 
229 KST=-4 HAR 5550 

HBITE (NO,1018) HAR 5560 
230 KST=KST+5 BAR 5570 

KEND=KST+4 BAR 5S80 
IF (KEND-K) 232,231,231 BAR 5590 

231 REND=K BAB 5600 
232 DO 233 1 = 1,K BAR 5610 
233 WRITE (NO, 1020) I, (A (I ,J) , J= KST, KBHO) BAR 5620 

IF (KEND-K) 230,234,234 BAR 5630 
234 IF (IBOOT) 235, 236,235 BAB 5640 
235 HRITE (NO,1037) BAR 5650 
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IP (IREAD .ME. 1) RBTORN BAR 5660 
GO TO 1 HAR 5670 

236 00 239 1 = 1,K BAR 5680 
DO 239 J=1,K HAR 5690 
WS=SAJI) •SAJJ) BAR 5700 
IP ;»S) 237, 237, 238 HAR 5710 

237 A (I,J) =0. RAR 5720 
GO TO 239 BAR 5730 

238 A(I,J)=A (I,J) /WS BAR 5740 
239 CONTINUE BAR 5750 

DO 240 J=1,K HAR 5760 
240 A 'KJ,J) = 1. BAR 5770 

WRITE (WO,1019) HAB 5780 
KST=-9 BAB 5790 

241 KST=KST*10 BAR 5800 
KEMD=KST*9 HAB 5810 
IF JKEND-K) 243,242,242 HAR 5820 

242 KEND=K HAR 5830 
243 DO 244 1=1,K HAR 5840 
244 WRITE (NO, 1036) I, (A (I ,J) , J=KST,KEND) HAR 5850 

IP (KEND-F) 241,245,245 HAR 5860 
C GET T«SE«SQRT;CP,I)> NAR 5070 
245 DO 246 J=1,K NAR 5880 
246 SA U ) = SE»SA JJ) HAR 5890 
247 WRITE {NO,1021) HAR 5900 

WS=K-IP HAR 5910 
DO 252 J=1,F HAR 5920 
IP (IP) 250, 250, 248 HAR 5930 

248 DO 249 1=1,IP HAR 5940 
IP M - B J I N 249, 251, 249 HAR 5950 

249 CONTINOE HAR 5960 
250 HJTD=DSQRT JBS»FF) »SA JJ) HAR 5970 

STE=SA;J) HAR 5980 
OPL*BS(J)-SA(J)»T RAR 5990 
OPO=BS (J) «-SA ' J) *T HAR 6000 
SPL-BS IJ)-HJTD RAR 6010 
SPO=BS(J)• HJTD BAB 6020 
WRITE JNO,1029) J,STE,OPL,OPO,SPL,SP0 HAB 60 30 
GO TO 252 HAB 6040 

251 WRITE (NO.1015) J HAB 6050 
252 COHTIBOE HAR 6060 

C NONLINEAR CONFIDENCE LIBIT HAR 6070 
IF (IWS6-1) 253,285,253 HAB 6080 

253 WS«K-IP HAR 6090 
W S 1 = N - K H P RAR 6100 
PKH=WS/WS1 BAR 6110 
PC=PHIZ»T1.»FF*PKN) BAB 6120 
WRITE (NO,1022) PC HAR 6130 
WRITE (NO,1023) HAB 6140 
IPSS3=1 HAR 6150 
DO 284 J=1,K HAR 6160 
IBKP-1 HAR 6170 
DO 254 JJ=1,K HAR 6180 

254 B (JJ) =BS (JJ) HAR 6190 
IF JIP) 257, 257, 255 HAR 6200 

255 DO 256 JJ-1.IP HAR 6210 
IF(J-IB(JJ)) 256, 277, 256 HAB 6220 

256 CONTINOE HAR 6230 
257 DD=-1. HAB 6240 

IBFN=1 HAR 6250 
258 D=DD HAB 6260 

B (J ) = B S(J)»D*SA(J) HAR 6270 
IB It 2= 4 HAR 6280 
GO TO-206 HAR 6290 

259 PHI1=PHI HAR 6300 
IP JPHI1-PC) 260, 264, 264 HAR 6310 

260 D=DTDD HAR 6320 
IF((D/DD)-5.) 261, 279, 279 HAR 6330 

261 B(J)=BS(J)*D*SA(J) HAR 6340 



IBK2=5 BAR 6350 
GO TO 206 HAB 6360 

262 PHID=PHI HAB 6370 
IP 5PHID-PC) 260,263,263 HAB 6380 

263 IP (PHIS-PC) 264, 267, 267 HAB 6390 261 D=D/2. HAB 6400 
IPtID/DD)-.001)279,279, 265 HAB 6410 

265 B ( J)-BS (J)+D*SA(J) HAB 6420 
IBK2=6 HAB 6430 
GO TO 206 HAB 6440 

266 PHID=PHI HAR 6450 
I?:PHID-PC) 267, 267, 264 HAB 6460 267 XK1=PHIZ/D*PHI1/(1.-D) •PHID/(0»(D-1.) ( HAB 6470 
XK2=- (PI1I2*(1.*D)/D*D/(1.-D) *PHI 1»PHID/(D* (D-1 HAB 6480 
XK3=PHIZ-PC HAB 6490 
BC =(DSOBI (XK2*XK2-4.*IK1»XK3)-XK2) /(2. .•XK 1) HAB 6500 
GOTO 1268,269),IBKN HAB 6510 

268 B;J)=BS:J) -S»;J)«BC HAR 6520 
GO TO 270 HAB 6530 

269 BJJ) =BSJJ) »SA ;j)*BC HAR 6540 
270 IBK2=2 HAB 6550 

GO TO 206 HAB 6560 
271 GO TO 1272,273) ,IBKH HAB 6570 
27 2 IBKH=2 HAB 6580 

DD=1. HAB 6590 
8L=B[J) HAB 6600 
PL=PHI HAB 6610 
GO TO 258 HAB 6620 

273 BO=B [J) HAB 6630 
P0=PHI HAB 6640 
GO TO (274,275,276,278),IBKP HAB 6650 

274 HBITE {HO,1020) J,BL,PL,BU,PO HAB 6660 
GO TO 284 HAB 6670 

275 HBITE (HO,1017) J,BO,PO HAB 6680 
GO TO 284 BAB 6690 

276 HBITE (HO,1020) J , BL, PI. HAB 6700 
GO TO 284 HAB 6710 

277 HBITE {NO,1015) J HAB 6720 
GO TO 284 HAB 6730 

278 HBITE {HO,1016) J HAB 6740 
GO TO 284 HAB 6750 

279 GO TO (280,281),IBKH BAB 6760 
C DELETE LOHF.B PBIHT NAB 6770 
280 IBKP=2 RAB 6780 

GO TO 271 BAR 6790 
281 GO TO [282,283).IBKP HAB 68C0 
C DELETE OPPER PBIHT HAR 6810 
282 IBRP=3 HAS 6820 

GO TO 271 HAB 6830 
C LOHER IS ALBEADf DELETED, SO DELETE BOTH HAB 6840 
283 IBKP=U HAB 6850 

GO TO 271 HAB 6860 
284 B (J) =BS (J) HAB 6870 r MtD caflA v. n&B OOQU 
285 CALL OOTPOT(A,B,PBHT,SA,SE,X,F,TITL£,ITCT,K,H, NDPH,HPH) HAB 6890 

HAB C A AA HAB 
IF {IREAD .HE. 1) BBTOBH HAB 6910 
GO TO 1 HAB 6920 

286 RETOBH HAB 6930 
c 6940 
1001 FOBHAT (2513) HAR 6950 
1002 FORHAT 16D12.0) HAB 6960 
1003 FORHAT J18A4) HAB 6970 
1004 FOBHAT (1X.18A4) HAB 6980 
1005 FOBHAT {/13X.4H PHI 14X,4H S E 91, 7H LABBDA 61, HAB 6990 

1 25H ESTIMATED PABTIALS OSBD / 51,2818.8. B13.3 ) HAB 6991 
1006 FORHAT(/12H IHCBEHEHTS 5E1 8. 8/(12X, 5B18. 8) ) HAB 7000 
1007 FOBHAT ;13X,«H PHI 10X,7H IAMBDA 6X,7B GAHHA 6X, 7 H LENGTH / HAR 7010 

1 SX, E18.8, 3B13.3) HAB 7011 
1008 FOBHAT(1X,1E9.2,86X,1E9.2 /IX,IB* 99X, 1H» ) HAB 7020 
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1009 FOBHAT: 5H0H * I3,5X,5H K = 13,51.SHIP = I3.SX.5B H = 13,5X, HAB 7030 
1 7H IFP = I3,5X,13HGAHHA CBIT = B10.3,5X.6BDEL * E10.3/6H PF = HAB 7031 
2B10.3,5X,5H T = E10.3,5X,5H E = 510.3,51,7H TAB = E10.3,5X,6H XL -HAB 7032 
3 E10.3 , 4X, 7HZETA = E10.3 /) HAB 7033 

1010 FOBHAT (/2H (I3.13H) PABAHETEBS 5B18.8/(18X,5E18.8) ) HAB 7040 
1011 FOBHA? J/13X,48 PHI 14X,4R 5 E 9X,7H LAHBDA 6X, HAB 7050 

1 25H ABALTTIC PABTIAL3 USED /5X, 2E18.8, B13.3) HAR 7051 
1012 FOBHAT(IB /5X,9X,4H OBS 13X,5H PBBD 13X.5H RES ) HAR 7060 
1013 FOBHAT '/13X,4H PHI 14X,4R S E 11X.7B LENGTH 61, 7H GABHA 6X, HAR 7070 

1 7H LAHBDA 6X, 25HESTIHATED PABTIALS OSED /5X, 2E18.8, 3E13.3) HAR 7071 
1014 PORHAT (/13X,4H PHI 14X,4H S E 11X,7H LENGTH 61, 7H GAHHA 6X, HAR 7080 

1 7H LAHBDA 6X, 24HAHALYTIC PARTIALS OSED /5X, 2E18.8, 3E13. 3) HAR 7081 
1015 FOBHAT(2X,13,20H PAHAHETEF NOT USED ) HAB 7090 
1016 FOBHAT(2X,13,12H HONE POUND ) HAB 7100 
1017 FORHAT£21,13,36X,2E18.8 ) HAR 7110 
1018 FOBHAT(1H /13H PTP INTERSE ) HAR 7120 
1019 FOBHAT(IB /30H PABAHETER CORRELATION HATBIX ) HAB 7130 
1020 FORHAT; 2X,I3,5E18.8) HAB 7140 
1021 FOBHAT( 1H /IB / 131,4H STD 17X, 16H ONE - PABAHETBB 21X, HAB 7150 

1 14H SUPPORT PLANE / 3X, 2H B 7X,6H EBBOR 12X, 6H LOBER 12X, HAB 7151 
2 6H UPPER 12X, 6B LOBES 12X, 6H UPPER ) HAR 7152 

1022 FOBHAT( 1H /1H /30H NONLINEAR CONFIDENCE LIHXTS / / HAR 7160 
1 16H PHI CBITICAL = E15.8 } HAB 7161 

1023 FOBHAT;iH / 6H PABA 6X.8B LONEB B 8I.10H LONER PHI 10X,8H UPPER BHAB 7170 
1 8X,10H UPPEB PHI ) HAB 7171 

1024 FOBHAT ;1H1,60X,17HGAHHA LAHBDA TEST 6X.2E13.3) HAB 7180 
1025 FOBHAT (1H1,90X,12HEPSZLOH TEST ) HAB 7190 
1026 FOBHAT (1H1,90X,10HPORCE OFF ) HAR 7200 
1027 FOBHAT ;5X,6X18.8/591,2E18.8) HAB 7210 
1028 FOBHAT ( 4OH BAD DATA, SUBSCRIPTS FOB UNUSED BS 1 0 / / / ) HAB 7220 
1029 FOBHAT(2X,I3,5E18.8 ) BAB 7230 
1030 FORHATJIB , 110A1 ) HAR 7240 
1031 POBHAT (7F10.0) HAB 7250 
1032 FOBHAT [8P10.0) HAR 7260 
1033 FOBHAT ;1B1) HAH 7270 
1034 FOBHAT (5H0N * ,I3,5X,SH R = ,I3,5X,5H P - ,I3,5X,5H H * ,I3,5X, HAB 7280 

1/6H PF =» ,E10.3,5X,5H T * ,E10.3, HAR 7281 
25X,5H E * ,E10.3,5X,7H TAU * ,E10.3/) HAR 7282 

1035 FOBHAT (1H1,80X,18HGAHHA EPSILON TBST ) HAR 7290 
1036 POBHAT (3X,I5,2X,10P10.4) BAR 7300 
1037 POBHAT J27H0 NEGATIVB DIAGONAL ELBRBNT ) HAR 7310 
1038 FORHAT (3X,I5,2X,10F10.4/(10X,10F10.4)) HAR 7320 
1039 FORHAT (1H /25H CONSTRAINT RESIDUALS .../(3X,I5,331,II8.8)) HAB 7330 
1040 FOBHAT J1H /23H PTP CORRELATION HATBIX ) HAB 7340 
1041 FOBHAT (1H /11H ELEHENT A(,12,IB,,12,38) =,1PE14.4) HAB 73S0 
1042 FOBHAT(10E12.3) HAB 7360 
1043 FORHATt1SH NABBING*** A{,12,1H,,12,4B) = ,1PD16.8/55H TO PBBHIHAB 7370 

1T THE CALCULATION TO CONTINUE HE NOB SET A !,I2,1H,,I2,9H) -1.0D O/HAR 7371 
2120H ***• SUBBOUTINB OUTPUT SHOULD BE PBOGBAHHED TO HANDLE THISHAR 7372 
3 SITUATION, POSSIBLY BT CHECKING POB SAJJ)*0.0 /120H HAB 7373 
4 HE DO NOT SET A(J,J) = 0.0 SINCE THIS IS ALREADY THE CASE VHEHAB 7374 
5N PARAHETEBS ARE HELD CONSTANT. /1H0) HAB 7375 
END HAB 7380 
SUBROUTINE ATHRUZ(I,J) ATHRU 10 

C ACCOBDISG TO D H FBOH DU PONT ATHaU 20 
I-J ATRRU 30 
RETURN ATBBU 40 
1ND ATHRU 50 
SUBROUTINE AGJB (A, B,C, DET, EPS*P,Q,N,HSING,NPH) AGJB 10 

C GADSS-JOBDAS-BUTISHAUSEB HATBIX IMVEBSION NITH DOUBLE PIVOTING. AGJB 20 
REAL*8 A,B,C,PIVOT,% AGJB 30 
DIHERSZON A(NPH,SO),B(50),C(50),P(50),0150) AGJB 40 
COHHOR/TAPES/NI,NO,HP,NTTOC AGJB 50 
IRTEGEB P,Q AGJR 60 
DKT-1.0D 0 AGJB 70 
HSING>1 AGJR 80 
DO 16 K«1,H AGJB 90 

C DETEBHIBATIOH OF THE PIVOT ELEHEIT AGJR 100 
PZVOT«0. AGJB 110 
DO 2 I»K,« AGJR 120 
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DO 2 J=K.N AGJR 130 
IF :DABS;A;I.J))-PABS;PI?OT)) 2,2.1 AGJR 140 

1 PI /OT=A(I,J) AGJB 150 
ICOL=I AGJB 160 
IHO»=J AGJB 170 

AGJB 180 
Q:K> =J AGJB 190 

2 COKTINOE AGJB 200 
IF (icot-raowj 3,0,3 AGJR 210 

3 DET=-DET AGJB 220 
i* IP JDABS(PIVOT)-EPS) 24, 24,5 AGJB 230 

C EXCHANGE OP THE PITOTAL BOB «ITH THE KTH BOW AGJB 240 
5 IF :P;K)-K)6,8,6 AGJB 250 
6 DO 7 J=1,N AGJB 260 

L=P(K) AGJR 270 
Z=A JL.J) AGJB 280 
A (L,J) =A (K.J) AGJB 290 

7 A(K.J)=Z AGJB 300 
C EXCHANGE OF THE PIVOTAL COLUMN HITB THE KTB COLDHB AGJR 310 
8 IF(Q(K)-LT) 9,11,9 AGJR 320 
9 DO 10 1=1,N AGJR 330 

L=Q:K) AGJE 340 
Z=A(I,L) AGJR 3S0 
A (I.L) =A (I.K) AGJR 360 

10 A II.K) =Z AGJR 370 
11 CONTINOE AGJB 380 

DET=DET*PI»OT AGJR 390 
c JORDAN STEP AGJB 400 

DO 15 J=1,N AGJR 410 
IF IJ-K) 13,12,13 AGJR 420 

12 B{J)=1./PI»OT AGJR 430 
C (J) = 1. AGJR 440 
GO TO 14 ASJR 450 

13 B(J)=-A(K,J)/PITOT AGJR 460 
C (J) =A (J,K) AGJR 470 

14 & ;K,JI=O. AGJB 480 
15 A (J, K) =0. AGJR 490 

DO 16 J = 1,N AGJR 500 
DO 16 1=1,N AGJR 510 

16 A (I, J) =A (I,J) •C(I)*B(J) AGJR 520 
C REOBDEBING THE NATGIX AGJR 530 

DO 22 N=1,N AGJR 540 
K=N-B*1 AGJR 550 
IP JP JK)-K)17,19,17 AGJR 560 

17 DO 18 1=1,N AGJR 570 
L=P(K) AGJR 580 
Z=A 11.1) AGJR 590 
A (I.L) = A (I.K) AGJR 600 

18 A (I.K) =Z AGJR 610 
19 IF:Q;K)-K) 20,22,20 AGJR 620 
20 DO 21 J=1,N AGJB 630 

L=Q(K) AGJR 640 
Z=A:L,J) AGJR 650 
A (L.J) =A (K,J) AGJB 660 

21 AJK.J) >2 AGJR 670 
22 CONTINOE AGJR 680 
23 RETURN AGJR 690 
24 WRITE JN0.1001) P;K),QJK) , PITOT AGJB 700 
1001 FORMAT(16HOSINGOLAR HATRIX3H 1=13.3B J=I3,7H PITOT*E16.8/) AGJR 710 

FLSING-2 AGJB 720 
GO TO 23 AGJR 730 
EHD A6JR 740 
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IMPLICIT Rfc*L«« <A-H.C-Z) 10 
DIMENSION FTC(fc) . A (6 ) , E<6 > .C <6 ) • DUM I i 3, 3 ) .RHS1 ( 3 ) • DUM2I 3 . 3 ) .RHS2I 20 

13] .DUM3 (4 ) .PHS3 (4) .DUM4(4 .4 ) . RHS*{ 4 ) . PEXPISO1, V EXDI SO 1 • TEXPf 501 • 21 
. iNtXVtSOI. VEXFUOOO) 22 

C 30 
C THIS PRUGRAM CETAIkS INITIAL ESTIMATES OF ThE 13 NIEtTIK EQUATION 40 
C 3P ST ATE PARAMETEFS WHEN THE 8 CRITICAL ISOTHERM COEFFICIENTS ARE SO 
C KNUaN. FOP * GIVEN VALUE CF THE NCNLINEAR TEMPERATURE EXPONENT* R 60 
C 4 SYSTEM OF 12 Li NEAR ECUATIONS IN 1£ UNKNOWNS IS SOLVED* 70 
C THE SYSTEM OF ECU STICKS IS CHTAINED EY MAKING USE OF 80 
C 12 KNON 'FACTS* A6CUT THE P-V-T BEHAVIOR OF THE COMPOUND* 90 
C THESE INCLUDE A KNCaLEOGE OF THE ECYLE TEMPERATURE. THE 100 
C SLUPE OF THE VAPOR PRESSURE CURVE AT ThE CRITICAL PO INT* THE 110 
c OdSERVEO LINEARITY OF CERTAIN ISOCHORES ETC. 120 
C ALL 12 FACTS *AY EE AOJUSTED TC OBTAIN A EETTER REPRESENTATION 130 
C OF THE OATA. 1*0 
C ISO 
L IT IS ADVISABLE TC START toITH A VALUE OF RK NEAR 4.0 AND TO 160 
(. MAKE SMALL CHANGES IN THIS PARAMETER UNTIL A GOOD FIT TO 170 
C THE DATA IS CETAlNED. ISO 
C = OR MCRE DETAILED INFCRHATICN SEE REFERENCES 1 ANO 2* 190 C 200 

TC =73 4.65 210 
PC=36.003 220 
VC=. 0 72 44 230 
H=.0125642 240 
,:C = .2B2S5 2S0 

C 260 
I TC IS CRITICAL TE fcFEFATURE IN CEG.R. 270 
C PC IS CRITICAL PRESSURE IN ATM. 280 
C VC IS CRITICAL SPECIFIC VCLUME IN CU.FT./LBM. 290 
«- ZC IS THE CRITICAL COKFRESS IBILITY FACTOR. ZC=PC*VC/IR»TC>* 300 
C H I S THE GAS CONSTANT FCR ThE COMPOUhC BEING CONSIDERED. 310 
C PC. VC. TC. ZC. ANC R MUST EE SUPPLIED BY THE USER. 320 
C 330 

TRC = I . 34 0 
VKC = I . 350 
NUMI=3 360 
NUM2=3 370 
NUM3=4 ^ 380 
NUM4=4 390 

L 400 
C READ IN THE S KNOfcN CRITICAL ISCTHERM COEFFICIENTS. 410 
C 42 0 

RfcAOIS.1001)AR.BR . (FTC I I I . 1 = 1.6 1 430 
1001 FORMATI2D20.7/I3D20.7)) 440 

C 450 
L IF A COMPARISON OF THE THE PRECICTEC AND EXPERIMENTAL PRESSURES I S 460 
C JfcSIRFD. THEN REAC THE EXPERIMENTAL P-V-T OATA HERE: OTHERWISE* 470 
C HtMOVt THIS SECT1CNtTHRCUGH STATEMENT 21 . 480 
C 490 

SEADIb,1002)NEXP* NEXT.(PEXPII) .1 = 1.NEXP) SOO 
C SIO 
V. NtXP IS NUMBER CF EXPERIMENTAL PRESSURES S20 
C M t x r IS NUMBER OF EXPERIMENTAL TEMPERATURES 530 
C S40 

1002 FOHMAT<2IS/(9Fa.3 ) ) ggg 

3U 2 J=1.NEXT 570 
READ!S.1003)TEXPt J ) . NDUft *(VEXDC I ) * 1=1.NOUN) 580 

1003 FUR MA T( PS. 3 . 12/ (7 F 10 . 5 ) ) 590 
NEXV< J) -NOUM 600 
JO 1 K=t.NOUM 610 
VfcXPC L) =VEXD(K) 620 

1 L=L+1 630 
2 CONTINUE 6*0 

C 650 
C 3STAR IS DEFINEO AS THE GENERALIZED SECOND VIRIAL COEFFICIENTS 660 
L SECOND VIRIAL COEFFICIENT = 0STAR*VC/ZC. 670 
L Z STAR IS DEFINED AS THE GENERALIZED ThlRD VIRIAL COEFFICIENT: 680 
C TrtlRD VIRIAL COEFFICIENT = CSTAR«<VC/ZC»*»2. 690 
C dSTAR AND CSTAR A FE RELATED TC ThE FIRST TWO REDUCED TEMPERATURE 700 
C s UNCT IONS F i l l ANC F<2> EY THE RELATIONSHIPS: 710 
C F ( l > = TRM8STA*^2C-BR>. 720 
C F (2 ) = TR*(CSTAR/2C**2-2*ER*BSTAR/ZC«ER**2). 730 
C 740 
C rACT i : GENERALIZED SECCNC VIRIAL COEFFICIENT IS ZERO AT THE BOYLE 750 
C TEMPERATURE. 760 
C TRB= REDUCED BCYLE TEMPER *TUPEtTEMPERATURE OF FACT 1 AND FACT 31. 770 

THB=s2 . 3 7 8 0 
BSTHT8=0. 7 9 0 

C 800 
C FACT 2 : VALUE OF GEKEK AL I ZE C SECOND VIRIAL COEFFICIENT AT TR*TRS. 8 1 0 
C TRS= REOUCED TEMPERATURE CF F*CT 2 ANC FACT 4* 8 2 0 

TRS=.8 8 3 0 
aSTRTS=TRS«l ZC-1. ) 8 4 0 

C 850 
C FACT 3 : VALUE OF GENERALIZED THIRD VIRIAL COEFFICIENT AT THE 80W.E 860 
L TEMPERATURE. 8 7 0 

C S TRTB=.014 a a o 
c 890 
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t = A C T * : V A L U E OF G E N E R A L I Z E D T H I R D V I R I A L C O E F F t C I N T T A T T R * T R S . 9 0 0 
C 5 T « T S = . 0 3 S 9 1 0 C 92 0 

C F A C T 5 : V A L U E OF G E N E R A L I Z E D S L O P E OF C R I T I C A L I S O C H O R E . 5 3 0 
C V R D 1 = REDUCED VOLUME CF F A C T 5 . 4 4 0 
C T R D 1 = F E D U C E D TEMPERATURE CF F A C T 5 . 9 5 0 

3 P R ' . = 7 . 3 9 6 0 
V R D l = 1 , 9 7 0 
T R f r l = 1 . 9 3 0 

C 9 9 0 
C = A C T 6 : I S C C H C R E I S L I N E A R AT T H E C R I T I C A L P O I N T . 1OOO 
C V R 1 = REDUCED VOLUME FCR F A C T 6 . 1 0 1 0 

3 P R S 0 1 = 0 . 1 0 2 0 
V H I s V R C 1 0 3 0 

c 1 0 4 0 
C F A C T 7 : I S O C H C R E I S L I N E A R AT V R = 1 / I . 8 . 1 0 5 0 
C V R 2 = R E D U C E D VCLLUE FCR FACT 7 . 1 0 6 0 

3 P R S 0 2 = 0 . 1 0 7 0 
V R 2 = 1 . / 1 . 8 1 0 8 0 

C 1 0 9 0 
C F A C T a : V A L U E CF RECUCEC S L C P E OF T H E V R = I / 1 . 8 I S O C H O R E . 1 1 0 0 
C V W D 2 = R E D U C E D V C L U » E CF F A C T 8 . C S I O 
C I R D 2 = R E D U C E D T E M F E R A T d R E OF F A C T B . 1 1 2 0 

$g8i=?s§iDPRl 1138 TRD2 =1. IISO 
1160 

C - A C T 9 ! V A L U E OF FECUCEC S L C P E OF T H E VR= . 5 I S O C H O R E . l l ? 0 
( . T K D J = REDUCEO TEMPERATURE CF F A C T 9 . 1 1 6 0 
c V R D 3 = P e d u c e O V C L L U E CF F A C T 9 . 1 1 9 0 }PR3=4.2*l>4?ai 1200 

T R D 3 = 1 0 . 1 2 1 0 
V R D 3 = . 5 1 2 2 0 

t 1 2 3 0 
c = A C T 1 0 : V A L U E CF H I G H TEMPERATURE S L C P E AT V R = 1 . 5 . 1 2 4 0 
C T H D » = R E D U C E D T E M F E R A T U R E CF F A C T 1 0 * 1 2 5 0 
C V K D 4 = R E D U C E D V G L L V E CF F A C T 1 0 . 1 2 6 0 

3 P R 4 = 1 . / Z C 1 2 7 0 
T R D 4 = 1 0 . 1 2 B 0 
V K D 4 = 1 . 5 1 2 9 0 

C 1 3 0 0 
C. F A C T 1 1 : V A L U E CF G E N E R A L I Z E D SECOND D E R I V A T I V E A T TR3 AND M R S . 1 3 1 0 
C T R 3 = R E D U C E D TEMPERATURE CF FACT 1 1 . 1 3 2 0 
C V K 3 = REDUCED VCLLtE CF F A C T I I . 1 3 3 0 

J P R S Q 3 X T C « * 2 / ( 8 0 . * 1 4 . 7 * F C > 1 3 * 0 
T R 3 = 1 . 1 3 5 0 
V R 3 = 1 . / 1 . 4 1 3 6 0 

C _ 1 3 7 0 
C F A C T 1 2 : V A L U F CF G E N E R A L I Z E D SECOND O E R I V A T I V E A T T R 4 AND V R 4 . 1 3 8 0 
C T R 4 = R E D U C E D TEMPERATURE OF FACT 1 2 . 1 3 9 0 
C V R 4 - R E D U C E D VOLUOE CF F A C T 1 2 . 1 4 0 0 

3 P H S 0 * = - T C * » 2 / ( 6 0 . * 1 4 . 7 « P C J 1 4 1 0 
T R 4 = l . 1 4 2 0 
V R 4 = 1 « S 2 . 1 1 4 3 0 

C 1 4 4 0 
C d S T R T C = G E K E R A L I Z E C S E C C N C V I R I M . C O E F F I C I E N T A T T C . 1 4 5 0 

d S T R T C = Z C * ( F T C t l > + e R ) 1 4 6 0 
C 1 4 7 0 
C C S T H T C ® G E N E R A L I Z E D T H I R D V I K I A L C C E F F I C IEr>T AT T C . 1 4 8 0 

C S T R T C = ( 2 . * B R * 8 S T R T C / Z C * F T C ( 2 t - f i R * * 2 l * Z C * * 2 1 4 9 0 
C 1 5 0 0 
C H K x T E M P E R A T U R E E X F C N E N T CF T H E M A R T I N E Q U A T I O N . 1 5 1 0 

R<C x 4 . 2 1 5 2 0 
<- 1 5 3 0 
C T r f I S S E C T I O N SETS U P AND S C L V E S T H E SYSTEM OF 1 2 L I N E A R E Q U A T I O N S I S 4 0 
C I N 1 2 UNKNOWNS FOR THE ASSUMED V A L U E CF R K . 1 5 5 0 
C 1 S 6 0 
C USE F A C T S 1 . 2 . 3 A NC 4 . 1 3 7 0 
C 1 5 8 0 

DO 7 1 = 1 . 3 1 5 9 0 
S a TO ( 3 . 4 , 5 ) • ! 1 6 0 0 

3 T K = T R B 1 6 1 0 
d i » T A R = S S T R T B 1 6 2 0 
I S T A R = C S T R T B 1 6 3 0 
GO TO 6 1 6 4 0 

4 T f t = T R S 1 6 5 0 
d & T A R = 8 S T R V S 1 6 6 0 
C S T A R =C S T R T S 1 6 7 0 
i O TO 6 1 6 8 0 

5 T R = T R C 1 6 9 0 
3 S T A R ' S S T R T C 1 7 0 0 

6 m s 3UM2(I.1>»1. 1730 3UM1 (1.2)=TR 1740 3UM2C1.2)=TR 1750 3UM1<1.3>=DEXF<-R«*TR) 1760 0UM2< (.3)=DU»HI.3> 1770 HH SICIJ = TR*<eSTAF/ZC-ER> 1780 
HHSZt I t =Tft*ifCSrARX2C**2-2.*eR*ESTAR/ZC»aR**2) 1790 

7 C O N T I N U E 1 8 0 0 
C A L L S I M Q C Q U M l . R H S l . N U N I . K S t ) 1 8 1 0 
A ( I > = M S 1 < 1 ) 1 8 2 0 
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10 

1 I 
m 

1 <3 

I I=KHS1 <21 I»-flHSl(3) (-ALL SI NQ(DUH2 .KHS2. NUK2. KS2) A( 2)=ftl1S2< II 2>=RHS2<2) -< 2)=f*lS2<31 
F A C T S j7.11 AhD 12, 

14 

15 

l T 

1 * 

D O 13 1 = 1 , 4 ill TO ( 8,9,10.11) .1 jpaso=opBsoi 
V H : V R 1 dU TO 12 
3FRSQ=FLPRSQ2 VR=VR2 
J U TO 1 2 
J P « S U = O P R S 0 3 I«sTR3 
V H = V R 3 
S O TO 1 2 DPRSQ=DPRSQ4 TH=TR4 VR=VR» 
T E I M = I . / < VR-SPI JUM3(l.l)= TE£M**4 
3 U M 3 4 I , 2 ) = T E R M » * S 0UM3< t.3)=DEXF[-AF*VR) JUM3I1.4>=DEXF(-2.•*R»VR) 
RH S3<II - ( Z C / R K « « 2 )*DPFSC»DEXP(FIK*TFL)-C( I L » T E R M » « 2 - C C 2 ) * T E R M * » 3 
: U N T I K U E 
C A L L SI MA(PU»3»FIHS3«NUT>3.KS3> ; ( 3 ) =PHS3 111 
C t 4 ) = R H S 3 ( 2 > 
: < 5 ) = ( H S 3 ( J ) 
C ( 6 ) = F H S 3 ( 4 ) 

F A C T S S . B . 9 AF.C 1 0 . 
3U 19 1=1.4 
OU T C H 1 4 . I S . 1 6 . 1 7 1,1 
O P R - O P R I vk =vao i TH = TROl 
G O TO IA 
0 P R = D P R 2 
VR = V R D 2 
TF< = TFI02 
I U TO 18 
O P R = D P R 3 
V R = V R D 3 
T R = T R 0 3 
S O TO 1 8 
D P R = 0 P R 4 
V K = V R 0 4 
1« = TR04 TERN=l./< VR-EIO 3UM4II.1)=TEP***4 JUM4II.2»=TEfiK**5 3UK4II,3)=DEXF<-AF*VH) 

1 . 4 ) = D E X F < - 2 A R * V P I 
M H S 4 C I) = D P R * ZC—TE P H — B (I > * T E R M * * 2 - B < 2 ) * T E R M 4 * 3 « R K * 0 E X P < ~ R K * T R ) * T C < I 

1> * T E R M * * 2 + C ( 2)*TE F * * * 3 * C < 3 > * T E R N * * 4 « C ( 4 > * T E R M « * 5 « C < 5 ) * O E X P < - A R * V R > 
2 * C < 6 ) « O E X P ( - 2 . * A R * V R ) I wUNTI MJE 
C A L L S I M Q ( D U M 4 . R M S 4 , N U F « , K S 4 1 
D ( J ) = R H S 4 ( 1 ) 
D ( 4 J = R H S 4 ( 2 ) 
TI< 5 » = R H S 4 (3) 

6 > = B H S 4 ( 4 ) 30 20 J—3,6 
A L L 1 2 L I N E A R C O T F U C I E K T S H A V E N O W E E E N O B T A I N E D . 

20 A t J ) = F T C I J I - B < J ) - C ( J ) » C E X F « - R K ) 
W R I T E ( 6 . 1 0 0 4 ) T C . P C . V C 

1004 = J R M A T ( 1 H 1 , ' C S I I I C » L T E » F E R A T U R E « . 3 X . ' C R I T I C A L P R E S S U R E * . 5 * . 
l ' L R I T I C A L V C L L N E * / 3 D 2 0 . 6 / / ) 

• H I T E ( b . 1 0 0 S ) A f i . B F . C K 
l O O o = O R M A T I 1H . 1 7 X . • A F • , 1 8 X , « E R « . 1 8 X . • R K • / 3 D 2 0 . 6 / / I 

• K I T E < 6 . 1 0 0 6 ) « F T C < I ) . 1 = 1 . 6 ) 
1 0 0 b - U R M A T I 1 H . 9 X . « F T C C 1 ) • . 1 O X F T C ( 2 ) • . 1 O X . ' F T C I 3 ) • . 1 O X , « F T C I 4 » • . 

11 0 X . « F T C < 5 ) • . I 0 X . • F I C I 6 ) « / 6 C 1 6 . 6 / / ) 
W K I T E ( 6 . 1 0 0 7 ) < A ( I 1 , 1 = 1 , 6 } 

1 0 0 7 r U l i M A T I 1H . 1 1 X . • A 11 » • . 1 2X . • A( 2 I • . I 2X . • A l 3 ) • . I 2 X . • Al 4 I • . 1 2 X . 
1 * A I 5 1 ' . 1 2 X . * A < 6 » ' / 6 D 1 6 . 6 / / ) WRITE<6 .1008)caei ).1=1,6| 

1 0 0 b = O R M A T < I H , 1 1 X , « B < 1 ) « , 1 2 X . ' e < 2 ) ' , H 2 X . ' E l J » « . 1 2 K . • B ( 4 I • , 1 2 X . 
1 « D ( 5 ) ' . 1 2 X . ° B 4 6 ) * / 6 D 1 6 . 6 / / ) 

O K I T E ( 6 . 1 0 0 9 ) ( C i I I,1 = 1 , 6 ) 
1 009 = i ) «MAT< I H . 1 I X . «C ! ! > • . 1 2 X . « C ( 2 I « . I S X . ' C O ) * . 1 2 X . > C ( 4 1 • . 1 2 X . 

1 « H S » • , I 2 X . « C < 6 ) * / 6 0 1 6 . 6 / / / ) •RITEC6.1010) 

1830 1840 1850 
1660 iero leso 
1 8 9 0 
1 9 0 0 
1 9 1 0 
1 9 2 0 
1 9 3 0 
1 9 4 0 
1 9 S 0 
1 9 6 0 
1 9 7 0 
1 9 0 0 
1 9 9 0 
2000 
2010 
2 0 2 0 
2 0 3 0 
2 0 4 0 
2 0 5 0 
2060 
2 0 7 0 
2 0 8 0 
2 0 9 0 
2100 
2 1 1 0 
2 1 2 0 2130 
2 1 4 0 
2 I S O 
2160 
2 1 7 0 
2180 
2 1 9 0 
2200 2210 
2 2 2 0 
2 2 3 0 
2 2 4 0 
2 2 5 0 
2260 
2 2 7 0 
2280 

I f f l 2310 2320 2330 2340 2350 2360 2370 2380 2390 2400 2410 2420 2430 2440 2441 2442 2450 2460 2470 2460 2490 2500 
2 S 1 0 
2 9 2 0 2530 2540 2550 2560 2570 2571 2580 2590 
2 6 0 0 
2610 
2 6 1 1 
2620 2630 2631 2640 2650 
2 6 5 1 
2660 2670 2671 
2680 



t r» 

c c 
c. c c. 

1 0 1 0 s U R M A T I 1 H , S X < « T E M R . * • 1 4 X « • V O L U M E * . 5 * . " P R E S S U R E i E X P T . » • . 5 * . 
I " P R E S S U R E < C A L C . ) • . 7 * . " P E R C E N T C I F F . ' / ) 

T H I S S E C T I C N I S F C P C O M P A R I N G E X P E R I M E N T A L A N O P R E C I C T E D 
P R E S S U R E S . IF A C O M P A R I S O N I S N O T • A N T E Q . T H E N R E M O V E C A R D S 
T H R O U G H S T A T E M E N T 2 2 . 

!_= 1 
3 J 2 2 J = l . N E X T 
T E X P E = T E X P C J ) + 4 5 9 . 6 9 
N J U M s » E X V < J ) 

L = L + 1 
I. A L L PRESRfc I P C A L . V E X P E . T E X P E . P C . W C . T C . Z C . A R . B R . R K . A . B . C I c c c c 

21 1011 
22 
2 3 

C c c c c c c c c 

c 
t c c c c c c c c c c c c c c c c c 
c c c 

c I c 

c c c 

P C A L I S C A L C U L A T E C P R E S S U R E I N A T M . 
P H E S R E R E Q U I R E S V C L U M E A N O T E M P E R A T U R E IN E N G L I S H U N I T S 

P C A L = P C A L » l A . 6 9 6 
P £ « C N T = 1 0 0 . * ( P C A L - F E X P ( K I I S F E X P t K ) 

T E ( 6 . 1 0 1 1 J T E X P E . V f c X P E . P E X P ( K I . P C A L . P E R C N T 
F O R M A T ! 1 H . F 1 0 . 3 , 4 E 2 0 . 6 I 
C U N T 1 N U E 
toONTlNUE 
R E F E R E N C E S : 
J . J . M A R T I N . " E O U A T I C N S C F S T A T E . " I N C . E N G . C * E M . V O L S 9 C I S 6 7 I 

S . L . M I L O R A . " A P P L I C A T I O N C F T H E M A R T I N E O U A T I O N T O T H E T H E R M O -
D Y N A M I C P R O P E R T I E S C F A M M C M A . " C A K R I C C E N A T I O N A L L A B O R A T O R Y . 
U f t N L - T M - 4 4 1 3 ( D E C E M B E R 1 9 7 3 1 

d N O 
•jUrJMOUTt N E P R E S S E if>, V »T , P C , V C . T C . Z C . A R . B R . R X . A . B . C I 
I M P L I C I T R E A L « B ( A - H . C - 2 ) 
J I M E N S ! O N A < 6 > . E « 6 ) . C ( 6 ) . F ( 6 ) 
V M = V / V C 
T K = T / T C 
TfcMM=l./'( V R - B R ) 30 I 1*1.6 
- I IJ = AI t > • 0 1 11»T R * C < I t * O E X P < - R K « T R > 
P = ( P C X Z C > • C T R » T E R K > F < 1 1 * T E R M * * 2 + F < 2 » * T E R M 4 * 3 * F | 3 1 * T E R M * « 4 « F ( 4 > » T E 

l r t M * « S « F ( S ) » O c * P C « A R A V f i l + F ( 6 » * D E X P < - 2 , » A R * V R ) I 
H E T O R N 
E N D 
b U U R O L T I N E S I l>C(A . E . N . K S ) 

P U R P O S E 
O B T A I N S C L U T I C N C F A S E T O F S I M U L T A N E O U S L I N E A R E Q U A T I O N S . 
AX-xB 

U S A G E 
C A L L S I X Q U . i i . N . K S ) 

O E S C R I P T I C N CF F A R * M E T E R S 
A - M A T R I X C F C C E F F I C I E N T S S T C R E O C O L U M N W I S E . T H E S E A R E 

D E S T R O Y E C I k T H E C O M P U T A T I O N . T H E S I Z E O F M A T R I X A I S 
K B Y N. 

a - V E C T O R CF C R I G I M L C O N S T A N T S ( L E N G T K N ) . T H E S E A R E 
R E P L A C E C B Y F I N A L S C L U T I C N V A L U E S . V E C T O R X . 

N - N U V e E R C F E C U A T I C N S A N O V A R I A B L E S . N M U S T B E . G > . O N E . 
K S - C U T P U T D I G I T 

0 F D R A N O R M A L S C L U T C O N 
1 F O R A S I N G U L A R S E T O F E Q U A T I O N S 

I M P L I C I T R E A L ' S ( A - H . C - Z I 
D I M E N S I O N A U I . e i l i 

F O R M A R P SCLUTICN 
T0l.=0.0 

J J = - N 
3 0 3 J * l . N 
J Y = J * I 
J J = J J + N * 1 
3 I G A = 0 IT =JJ—J 
3 U 2 1 = J . N 

S E A R C H F O R M A X I M U M C O E F F I C I E N T IN C O L U M N 

IJ=IT*I 
I F t D A S S ( B I G A ) - D A U S < A I U » > ) 1 . 2 . 2 
3 3 G A « A ( I J ) I MAX*I 
C D N T I N U E 

T E S T F O R P I V O T L E S S T H A N T C L E R A N C E ( S I N G U L A R M A T R I X ) 

2 6 9 0 
2 6 9 1 
2 7 0 0 
27| O 
2 7 2 0 
2 / 3 C 
2 7 4 0 
2 7 S 0 
2 7 6 0 
2 7 7 0 
2 7 8 0 

S S 8 8 
281 O 
2820 
2 B 3 0 
2 6 4 0 
2 8 5 0 
2660 
2 6 7 0 
2680 
2 6 9 0 
2 9 0 0 
2 9 1 0 
2 9 2 0 
2 9 3 0 
2 9 4 0 
2 9 5 0 
2 9 6 0 
2 9 7 0 
2 9 8 0 
2 9 9 0 
3 0 0 0 
3 0 1 O 
3 0 2 0 

P R E S R 1 O 
P R E S R 2 0 
P R E SR 3 0 
P R E S R 4 0 
P R E S R 5 0 
P R E S R 6 0 
P R E S R 7 0 
P R E S R 8 0 
P H E S R 9 0 
P R E S R 9 1 
P R E S 1 0 0 
PflES 1 1 0 
S I M Q 10 

20 
3 0 «o 
S O 
60 70 
80 
9 0 

S I M Q 
S I M Q 
S I M Q 
S I N Q 
S I M Q 
S I M Q 
S I N Q 
S I N Q 
S I N Q 1 0 0 
S I N Q 1 1 0 
S I M Q 1 2 0 
S I M O 1 3 0 
S I N Q 1 4 0 
S I N Q I S O 
S I N Q 1 6 0 
S I N Q 1 7 0 
S I M Q 1 8 0 
S I N Q 1 9 0 
S I N O 2 0 0 
S I N Q 2 1 0 
S I N Q 2 2 C 
S I N O 2 3 0 
S I M O 2 4 0 
S I M Q 2 5 0 
S I M Q 2 6 0 
S I M Q 2 7 0 
S I N Q 2 8 0 
S I N Q 2 9 0 
S I M Q 3 0 0 
S I M Q 3 1 0 
S I M Q 3 2 0 
S I M Q 3 3 0 
S I M Q 3 4 0 
S I M Q 3 S 0 
S I N Q 3 6 0 
S I M Q 3 7 0 
S I N Q 3 8 0 
S I M O 3 9 0 
S I M Q 4 0 0 
S I M Q 4 1 0 
S I M Q 4 2 0 
S I M Q 4 3 0 
S I N Q 4 4 0 
S I M O 4 5 0 



t r» 

c c c 

c I c 

10 

IF IOABS(H)IGA>-TCI.) 3 , 3 , 4 

rttTURN 

INTERCHANGE ROkS IF NECESSARY 
1 1=J* N«< J-2J 1 T— I MA*-J 
30 5 K=J.N t 1 =H *N 12=II*IT i»VE=W III A( I I I—A(12) *< I 2)—SAVE 

DIVIDE EQUATION EY LEADING COEFFICIENT 
At 11) =A«I 1)/BIGA iAVE=BI I MAX) OlIMAX)=B<J) B( J) — SAVE/BIGA 

I MI NATE NEXT V AR| ABLE 
IrCj-M 6.4.6 IUS=N»« J-I ) 
do a ix=jy.n I xJ=I cs-Mx i r=j- ix JU ? JX — JY . K UJX-Mt JX-t )«U J J X—IXJX+I T 
A I IXJX)=AtIXJX)-t MIXj)*A(JJX»t dlIX)=B(IX)-(e<J)*A<lXJt) 

B A C K S C L U T I C N 
NT =N-1 IT=N»N 3Lt 10 J=» .NY I A —JT-J ia=N-j IC=N 3U 10 Ksl ,J jcifl)=B<ra)-AUA)»eiic> 1A=IA-N IC=IC-1 
ft£ T U R N tND 

SIMO SIMS SIMQ SIMQ S IMQ SIN SIMO SINO SIMft SIMQ SIMQ 

460 470 480 490 500 SIO 520 530 54 O 550 560 
§108 U8 
S I M O 
S I M Q 
S I M Q 
S I M Q 
S I N Q 
S I M Q 
S I M Q 
S I M O 
S I M Q 
S I M O 
S I M O 
S I M Q 
S I M O 
S I M Q 
sim 
S I M O 
S IMQ 
S I M Q 
S I M Q 
S I M Q 
S I M Q 
S I M Q 
S I M Q 
S I M 
S I M O 
S I M O 
S I M Q 
S I M Q 
S I N Q 
S I M O 
S I M Q 
S IMQ 
S I M Q 
S IMQ 
S I M Q 
S I M Q 

590 60 O 610 620 630 640 650 660 670 
680 690 700 710 72 C 730 740 7S0 760 770 780 790 
800 610 8ZO 83 O 840 650 
860 B70 880 890 900 910 920 930 940 
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Appendix D 

OUTPUT FROM STATEQ - CASE 1 



t r» 

NUN-Ll NFAK I. EAST SOUABFS FIT TO IS3BUTANF TATA. 
DATA IS FROM CANJAP ANO MANNING. 
INITIAL GUFSS tS PRnM i K M O M A RUN 514 

N « BS3 * ^ 21 IP » 3 " * 2 If» = 0 GAHMA CKIT » 0.4500 02 OFi * 0. 100T-04 
Ff . 0.4000 01 T • Q, 2000 01 F • 0.5000-04 TAU » 0.1000-02 XL * 0.0 l"TA « 0.100"-30 

I 01 P AB AM E T FO 5 -0.156 202000 01 
-0.26727800"? 02 
-0.634237030 00 
0.684438000 05 
0.193333000-01 

0. 743C36C0D 00 
-0. 227223 OOS 00 
-0.574382COO 02 
0.213130000 07 

-0.232186000 02 0.1S2B0S00D 01 
0.178214000 04 

-0.192117000 OS 

0. 10656200D 01 
0.l0<4070an 03 
0.507668000 04 
0.420000000 01 

-0.769621000 00 
- 0.35185900"-01 
0.712931000 C6 
0.143333000 02 

IBS o.iooooooon oi o.ioooooooo ol o.ioooooooo oi 0.100000000 01 0.146960000 02 0.100000000 01 J.146960000 02 0•50000000P OS o.iooooooon oi 0.14696000D 02 G.500000000 02 0.100000000 01 0.146960000 0? 0.500000000 02 0.100000000 Ot 0.146960000 0? 0.500000000 02 0.100000000 03 0.100000001 01 0.146960000 02 0.50000000D 02 o.looooooon os 0.100000000 01 0.146S60000 02 0.500000000 02 O.lOOCOOOOO 03 0.100000000 01 0.146960000 02 0.500000000 02 0.100000000 03 0.150000000 03 0.100000000 01 0.146960000 02 0.500000000 02 0.100000000 03 0.150000000 03 0.200000000 03 0.100000000 01 0.146960000 02 0.500000000 02 0.100000000 03 O.ISOOOOOOO 03 0.200000000 03 
0.25000000D 03 0.100000000 01 
0.14696000D 02 0.50000000D 02 
0.10000000D 03 
0.150000000 03 
0.200000000 03 
0.253000000 03 
0.300000000 03 0.10000000D 01 
0.146960000 02 
0.500000000 02 
0.10000000D 03 
0.150000000 03 
0.200000000 03 
0.250000000 03 
0.30000000D 03 
0.3 50000000 03 O.IOOOOOOOO 01 
0.146960000 02 
0.500000000 02 
0.100000000 03 
0.150000000 03 
0.200000000 03 
0.250000000 03 
0.300000000 03 
0.350000000 03 
0.400000000 03 o.ioaoooooo oi 
0.146960000 02 
0.500000000 02 
0.100000000 03 

PREO 
0. 597C20290 00 
0.595395740 00 
0.55B58240D CC 
0.999065500 00 
0. 1442826 70 02 
C.599989020 00 
0.144 83263D 02 
0. 4 72607040 02 
0. 598323170 OC 
0.145304820 02 
0.479023610 02 
0.599 743830 00 
C. 145625310 02 
0.483725380 02 
0. 100 002200 CI 
0.145 894 1 70 C2 
0.487399570 02 
0.527 728300 02 
C.100C44460 CI 
0.146 111760 02 
0.48992 7530 02 
0.546816630 02 
0. 100053340 01 
0. 146 27 52 QO C2 
0.492163530 C2 
C.560088160 02 
0.100059640 01 
0.146 399020 02 
0.493695810 02 
0.569635670 02 
C.141293810 03 
0. 100 06 3 8 70 01 
0. 146 32 5740 02 
0.494547950 C2 
0.576 681440 02 
0. 143665610 03 
0.185571720 03 
C.100151310 01 
0.146 569440 02 
0.49^849790 C2 
0.582449790 C2 
0.145304720 03 
C. 190003630 03 
C.230102240 03 
0. 100C67750 01 
0.146630540 C2 
0.496 71306D 02 
0.986 230400 02 
0. 146497120 03 
C.192900590 03 
0.236912140 03 
0.276 413340 03 
0.10006B010 CI 
O. 146683740 02 
0.497411660 02 
C. 588858300 02 
O.147373810 03 
0. 194878060 03 
0.242282200 C3 
0* 285 293340 03 
0.321272930 03 
0.100028510 CI 
0. 146 710210 02 
0.4976462 70 02 
0.589971870 02 
0.14 7 716460 03 
0.195681420 03 
0.242470910 03 
0.287792420 03 
0.330136500 03 
0.365848860 03 
0.599899880 00 
0. 146 731620 02 
0.497815650 02 
C.591509190 02 

RES 
0.297970650-02 
0.4 60426250-02 
0.* ̂ 1760170-02 
C-9 545flJ04D-03 
0.2 £92180640-01 
0.101098270-02 
0.144758440-01 
0.54785926D—01 
0.167682550-02 
0.11262774D-01 
0.41952782D-01 
0.256174880-03 
0.90820181D-02 
0.32S492350-01 
-0.22009593D-04 
0.725252920-02 
0.2 52 0 08670-01 
0.722717020-01 

-0.444580740-03 
0.577190660-02 
0.201441360-01 
0.531833 740-01 

-0.533411480-03 
0.465976260-02 
0.156729470-01 
0.399118380-01 

-0.596353270-03 
0.3 81720070-02 
0.126083900-01 
0.303643260-01 
0.5 80412890-01 

-0.6 38699100-03 
0.431584290-72 
0.101041060-01 
0.23318558D-01 
0.422292940-01 
0.721413900-01 

-0.151311540-02 
0.265757890-02 
0.8 30241550-02 
0.175502090-01 
0.313018380-01 
0.499818270-01 
0.795910430-01 

-0.677546320-03 
0.22390953D-02 
0.6S7388040-02 
0.137696020-01 
0.233525070-01 
0.354970450-01 
0.523514220-01 
0.786221970-01 

-0.6 80066260-03 
0.187983500-02 
0.517668350-02 
0.111416990-01 
0.175079170-01 
0.256096990-01 
0.308711960-01 
0.490222140-01 
0.820773460-01 

-0.285120730-03 
0.16997259D-02 
0.470746150-02 0.10028128D-01 
0.152235680-01 
0.21592910D-01 
0.301163690-01 
0.406919320-01 
0.567528620-01 
0.853778420-01 
0.100115670-03 
0.15540105D-02 
0.436870500-02 
0.849081070-02 

0.399690000 03 
0.41969033D Oj 
0.439690OOD 03 
0.459690000 03 
0.459690000 O? 
0.479690330 03 
0.479690300 03 
0.479690000 03 
0.4996900QD 03 
0.499690000 03 
0.499690000 03 
0.519690000 03 
0.519690030 03 
0.519690000 03 
0.539690900 03 
0.539690000 03 
0.539690300 03 
0.539690000 03 
0.559690330 03 
0.559690000 03 
0.559690000 03 
0.559690000 03 
0.579690300 03 
0.579690000 O ' 
0.579690030 03 
0.5796900 0 0 0 3 
0.59°690000 03 
0.599690000 03 
0.599690030 03 
0.599690000 03 
0.599690030 03 
0.619690000 03 
0.619690000 03 
0«615p9000D 03 
0.61969000D 03 
0.619690001 03 
0.61969000O 03 
0.O39690000 03 
0.639690000 03 
0.639690000 03 
0.639690030 03 
0.639690000 03 
0.639690000 03 
0.639690000 03 
0.6S9690030 03 
0.659690000 03 
0.659690330 03 
0.659690000 03 
0.659690000 03 
0.65969000 0 03 
0.65969000D 03 
0.659690000 03 
0.679690300 03 
0.67969000C 03 
0.679690030 03 
0.679690000 03 
0.679690000 U3 
0.679690000 03 
0.679690000 03 
0.679690000 03 
0.679690000 03 
0.68969033D 03 
0.689690000 03 
0.68969000D 03 
0.689690000 03 
0.689690330 03 
0.689690000 03 
0.689690300 03 
0.689690000 03 
0.689690000 03 
0.689690000 03 
0.699690330 03 
0.699690000 03 
0.699690000 03 
0.699690000 C-3 

0.735300000 02 
0.774200000 02 
0.809200000 02 
0.846200000 02 
0.552200000 01 
0.883600000 02 
0.579700000 01 
0.149500000 01 
0.92150000D 0? 
0.606700000 01 0.160100000 01 
0.95740000D 02 
0.633700000 01 
0.170100000 01 
0.994300000 02 
0.660400000 01 
0.179600000 01 
0.774200000 00 
0.103100000 03 
0.686900000 01 
0.188900000 01 
0.836700000 00 
0.106800000 03 
O.713300000 01 
0.197800000 01 
0.894100OOD 00 
0.110500000 03 
0.739600000 01 
0.206600000 01 
0.948000000 00 
0.564100000 00 
0.114200000 03 
0.766700OOO 01 
0.215200000 01 
0.999300000 00 
(>.607100000 00 
0.400400000 00 
0.117800000 03 
0.791900000 01 
0.223700000 01 
0.104800000 01 
0.646800000 00 
0.439000000 00 
0.303300000 00 
0.121600000 03 
0.817900000 01 
0.232000000 01 
0.109600000 01 
0.684000000 00 
0.473100000 00 
0.340400000 00 
0.240200000 00 
0.125300000 03 
0.843800000 Ot 
0.240200000 01 
0.11430000D 01 
0.719400000 00 
0.504400000 00 
0.368500000 00 
0.277100000 00 
0.2C7800000 00 
0.127200000 03 
0.856700000 01 
0.244300000 01 
0.1166OOOOD 01 
0.736600000 00 
0.519100000 00 
0.385800000 00 
0.292800000 00 
0 .220800000 00 0.150000000 00 
0.12910000D 03 
0.86960000D 01 
0.248400000 01 
0.118800000 01 
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0 .isooooaon 03 
0 .20000000P 03 
u .250000000 03 
0 .300000000 03 
a .35000000P 03 
0 •40000000D .13 
a .looooooon 01 
0 .146960000 02 
0 .500000000 02 
0 .lOOOOOOOD 03 
0 .IJOOOOOOP 03 
0 •20000000D 03 
0 .2 5000000" 03 
0 .300000000 03 
0 .35000000i> nj 
0 .40000000P 03 
0 •42000000P 03 
0 .440000000 03 
0 .100000001 01 
0 .14696000P 02 
0 .500000000 02 
0 .100000000 03 
u .isoooooor 03 
0 .200000000 03 
0 .250000000 03 
J .300000000 03 
0 •35000000P 03 
0 .400000000 03 
0 .4 20000001 Oi 
0 .440000000 03 
0 •46000000P 03 
0 .48000000P 03 
0 . 100000000 01 
0 .14696000P 02 
0 .500000000 02 
0 .lOOOOOOOP 03 
0 .150000000 03 
0 . 20000000P 03 
0 •25000000P 03 
3 .300000000 03 
0 .350000000 03 
J •40000000P 03 
0 .420000000 05 
0 •44000000P 03 
0 .4c>oooooor 03 
0 .4110000000 03 
u .500003000 03 0 .52000000n 03 
0 .looooooon 01 
0 .14696000P 02 
0 •5G000000P 02 
0 .loooaooop 03 
0 .15000000P 03 
0 .200000000 03 
0 . 2S000000t> 03 
0 .300000001 03 
0 .J5000000D 03 
0 .400000000 03 
0 •420000000 03 
0 .440000000 03 
0 .46000000P 03 
0 .480000000 03 
0 .50000000P 03 
0 .5 2000000P 03 
0 .540000000 03 
0 •56000000P 03 
0 .580000000 03 
0 .(>00000000 03 
0 .620000000 03 
0 •64000000D 03 
0 .660000000 03 
0 •68000000P 03 
0 .700000000 03 
0 .750000000 03 
0 •80000000D 03 
0 .850000000 03 
0 •90000000P 03 
0 .950000000 03 
0 .lOOOOOOOD 04 
0 .110000000 04 
0 .120000000 04 
0 .140000000 04 
0 .160000000 04 
0 .18000000D 04 
0 .20000000D 04 
0 .250000000 04 
0 .300000000 04 
0 .350000000 04 
0 .lOOUOOOOO 01 

0. 148 02 7000 03 
C. 196330700 C3 
3. 24J83265D 03 
a. 290 42733D 03 
a. 335 75262" 03 
0. 379I9S35P 03 
c. 100C2870D 01 
0. 14674849P C2 
c. 49811610D 02 
0. 992 738281 02 
0. 14|J284C3 C3 
0. 196 833170 C3 
a. 244 836190 C3 
0. 292156190 C3 
0. 338 701630 03 
a. 394419080 03 
0. 402626700 03 
a. 421031850 C3 
0. 99990918'J 30 
0. 146 77749P 02 
0. 498360090 C2 
0. 99 369432D 02 
0. 14849B15P 03 0. 19727555" C3 0. 245644040 03 0. 293533400 03 
c. 340987360 03 0. 38 79D57CO C3 0. 406 964460 03 
3. 425834890 C3 0. 445057810 03 0. 463 021820 03 0. 999540500 CO 0. 146 802380 02 0. 498369210 02 0. 9944084S0 02 
c. 148694321 C3 0. 197652670 03 0. 24631666D 03 0. 294659430 03 0. 34272130P 03 0. 390 7603 7P 03 c. 410231960 03 0. 429 584 700 03 0. 449058470 03 0. 468838490 03 0. 489191040 03 0. 506 837351? 03 0. 999912200 00 
0. 146823550 02 0. 498519570 02 0. 994908230 02 0. 148847390 03 
0. 19795559D 03 0. 246901470 03 0. 295529020 03 0. 344132770 03 
0. 292834040 C3 
c. 412729300 03 0. 432305140 03 0. 452107900 03 
0. 472139470 C3 
0. 492137540 03 
0. 512331150 C3 0. 532975380 C3 
0. 551576580 03 
0. 573743340 03 
c. 609202060 03 
0. 645114540 03 0. 684213330 03 0. 728268180 03 
0. 76051783D 03 
0. 789689450 03 0. 862606980 33 
0. 933645870 03 0. 10021323D 04 
0. 106795560 C4 
0. 113147940 04 
0. 119 493300 04 
0. 143581700 C4 
0. 155934820 C4 
0. 169572890 04 0. 195079710 C4 
0. 20554154D 04 
0. 221555610 04 
0. <65124560 04 0. 305494680 04 0. 344726520 04 
0. 999550740 00 

0.131533550-01 
0.183464 81P-31 
0.246693860-31 
0.319087440-Dl 
0.407067910-01 
0.515091151-01 

-0.28703608D-03 
0.1*39210311-02 
0.376779730-02 
0.726171970-02 
0.11439565P-01 
0.158341620-01 
0.206552490-01 
0.261460450-01 
0.322810580-01 
0.389523100-01 
0.413649930-01 
0.43109432D-01 
0.90816769D-04 
0.124190430-02 
0.32798185P-02 
0.63056T60D-02 
0.100123590-01 
0.136222670-01 
0.174238550-01 
0.215553230-01 
0.257503B9D-01 
0.3 02 35 7 43P-01 
0.31036992n-01 
0.32l*i3426D-01 
0.3248302ID—01 
0.353712110-01 
0.45949998D-03 
0.107254300-02 
0.3261578BP-02 
0.559155250-02 
0.870450300-02 
0.11736634O-01 
0.147333440-01 
0.1780190LD-01 
0.207962950-01 
0.2 3099067D-01 
0.232572460-01 
0.2 3671136D-01 
0.2 37859430-01 
0.2 32 5 3 1 460-01 
0.216179240-01 
0.252166381-01 
0.877959970-04 
0.928488830-03 
0.296086350-02 
0.509177500-02 
0.768403 750-02 
0.102220550-01 
0.123941190-01 
0.149032520—-11 
O.167636050-01 
0.179148970-01 
0.173111900-01 
0.174 8 83 100-01 
0.171567330-01 
0.163 76104P-01 
0.15724915P-01 
0.147477840-01 
0.130085550-01 
0.150418130-01 
0.107873430-01 

-0.153367600-01 
-0.4050T329D-01 
-0.690833260-01 
-0.103436640 00 
-0.118408580 00 
-0.12812 7780 00 
-0.150142640 00 
-0.167057340 00 
-0.178979200 00 
-0.186617330 00 
-0.191030990 00 
-0.194933030 00 
-0.305288230 00 
-0.299456810 00 
-0.21123495D 00 
-0.2192 48 1 70 0 0 
-0.141897460 00 
-0.107778060 00 
-0.604982500-01 
-0.183156000-01 
0.150670840-01 
0.449258400-03 

0*699690300 03 
0.69969DD0P 03 
0.699690300 03 
0.699690300 03 
0.699690000 03 
0.699690300 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709693300 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.709690000 03 
0.71969000D 03 
0.719690000 03 
0.719690300 03 
0.71969000D 03 
0.719690000 03 
0.719690000 03 
0.71969000 0 03 
0.719690300 03 
0.719690000 03 
0.719690000 03 
0.719690000 03 
0.719690000 03 
0,719690000 03 
0.719690000 03 
0.729690000 03 
0.72969000 0 0 3 
0.72969000P 03 
0.729690000 03 
0.729690000 03 
0.729690000 03 
0.72969000P 03 
0.729690000 03 
0.729690300 03 
0.729690030 03 
0.729690300 03 
0.729690000 03 
0.729690000 03 
0.729690000 03 
0.72969000P 03 
0.72969000P 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.73969000P 03 
0.739690000 03 
0.739640000 03 
0.73969000D 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.73969000D 03 
0.739690000 03 
0.73969000D 03 
0.739690000 03 
D.739690300 03 
0.739690000 03 
0.739690000 03 
0.73969000 0 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.73969000D 03 
0.73969000P 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.739690000 03 
0.749690000 03 

0.753400000 00 
0.533500000 00 
0.399000300 00 
0.305900000 00 
0.234500000 00 
0.17010000 0 0 0 
0.130900000 03 
0.882500000 01 
0.25240000" 01 
0 . 1 2 1 0 0 0 0 0 0 0 1 
0.770000000 00 
0.547700000 00 
0.4X2000000 00 
0.318900000 00 
0.248800000 00 
0.190100000 00 
0.166B00D00 00 
o . l 3 ° 7 o o o o n no 
0 . 1 3 2 8 0 0 0 0 1 03 
0 . 8 9 5 3 0 0 0 0 0 0 1 
0 . 2 5 6 4 0 0 0 0 0 0 1 
0 . 1 2 3 2 0 0 0 0 0 0 1 
0 . 7 8 6 4 0 0 0 0 0 00 
0 . 5 6 1 5 0 0 0 0 0 00 
0 . 4 2 4 6 0 0 0 0 0 0 0 
0 . 3 3 1 2 0 0 0 0 0 0 0 
0 . 2 6 1 7 0 0 0 0 0 0 0 
0 . 2 0 5 7 0 0 0 0 0 0 0 
0 . 1 8 4 8 0 0 0 0 0 00 
0 . 1 6 4 2 0 0 0 0 0 0 0 
0 . 1 4 1 9 0 0 0 0 0 0 0 
0 . 1 1 4 9 0 0 0 0 0 00 
0 . 1 3 4 7 0 0 0 0 0 03 
0.9081OOOOn 0 1 
0 . 2 6 0 5 0 0 0 0 0 0 1 
0 . 1 2 5 4 0 0 0 0 0 0 1 
0 . 8 0 2 5 0 0 0 0 0 0 0 
0 . 5 7 5 0 0 0 0 0 0 00 
0 . 4 3 6 8 0 0 0 0 0 0 0 
0 . 3 4 2 9 0 0 0 0 0 00 
0 . 2 7 3 7 0 0 0 0 0 00 
0 . 2 1 8 B 0 0 0 0 * 00 
0 . 1 9 9 1 0 0 0 0 0 00 
0 . 1 8 0 4 0 0 0 0 0 0 0 0.16200000P 00 
0 . 1 4 3 0 0 0 0 0 0 00 
0 . 1 2 1 3 0 0 0 0 0 0 0 
0 . 9 0 7 2 0 0 0 0 0 - 0 1 
0 . 1 3 6 5 0 0 0 0 0 03 
0 . 9 2 0 9 0 0 0 0 0 Ot 
0 . 2 6 4 5 0 0 0 0 P 0 1 
0 . 1 2 7 6 0 0 0 0 0 0 1 
0 . 8 1 8 5 0 0 0 0 0 00 
0 . 5 8 8 3 0 0 0 0 0 00 
0 . 4 4 8 6 0 0 0 0 0 00 
0 . 3 5 4 2 0 0 0 0 0 0 0 
0 . 2 8 4 9 0 0 0 0 0 0 0 
0 .23070000 f t 0 0 
0 . 2 1 1 5 0 0 0 0 0 00 
0 . 1 9 3 8 0 0 0 0 0 0 0 
0 . 1 7 6 B 0 0 0 0 0 00 
0.160200000 00 
0 . 1 4 3 8 0 0 0 0 0 00 
0.12670OOOO 00 
0.106800000 00 
0 . 7535 000 0 0 - 0 1 
0 . 5 7 1 2 0 0 0 0 0 - 0 1 
0 . 5 2 4 9 0 0 0 0 0 - C I 
0 . 5 0 1 4 0 0 0 0 0 - 0 1 
0 . 4 8 4 4 0 0 0 0 0 - 0 1 
0 . 4 7 0 4 0 0 0 0 0 - 0 1 
0 . 4 6 2 2 0 0 0 0 0 - 0 1 
0 . 4 5 5 8 0 0 0 0 0 - 0 1 
0 . 4 4 2 7 0 0 0 0 0 - 0 1 
0 . 4 3 2 6 0 0 0 0 0 - 0 1 
0 . 4 2 4 5 0 0 0 0 0 - 0 1 
0 . 4 1 7 8 0 0 0 0 0 - 0 1 
0 . 4 1 2 1 0 0 0 0 0 - 0 1 
0 . 4 0 7 0 0 0 0 0 0 - 0 1 
0.391400000 -01 
0 . 3 8 5 0 0 0 0 0 0 - 0 1 
0 . 3 7 8 8 0 0 0 0 0 - 0 1 
0 . 3 6 9 0 0 0 0 0 0 - 0 1 
0 . 3 6 5 5 0 0 0 0 0 - 0 1 
0 . 3 6 0 6 0 0 0 0 0-01 
0 . 3 4 9 4 0 0 0 0 0 - 0 1 
0 . 3 4 1 0 0 0 0 0 0 - 0 1 
0 . 3 3 4 1 0 0 0 0 0 - 0 1 
0 . 1 3 8 4 0 0 0 0 0 0 3 
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0 . 146960000 02 
3 .500000000 02 
0 .100000000 03 
• .150000000 03 a .200000000 03 
0 .2 50000000 03 
0 .300000000 03 
a 5 0000000 03 
0 .400000000 Oi u .420000000 03 0 .440000000 03 
0 .460000000 03 
0 .480000000 03 
0 .500000000 03 
0 .520000000 03 
D .540000000 03 a •560000000 03 0 .580030000 03 0 •6COOOOOOD 03 
0 .620000000 03 
0 .640000000 03 
0 .660000000 03 0 .680000000 03 
0 .700000000 03 
0 .750000000 03 0 .800000000 03 
0 .8 50000000 03 
0 .900000000 03 0 .950000000 03 0 .:oooooooo 04 
0 . UOOOOOOP 04 0 .120000000 04 0 •I4 0ooooon 04 0 .160000001) 04 
0 .18000000D 04 0 .200000000 04 
0 .250000000 04 0 .300000000 04 0 .350000000 04 0 .100000000 01 0 .146960000 02 0 .5000000QO 02 0 .looooooon 03 Q •150000000 03 0 .200000000 03 0 .2 50000000 03 0 .300000000 03 0 .350000000 03 0 .4 00000000 03 0 .420000000 03 
0 .440030000 03 
0 .460000000 03 0 .480000000 03 
0 .500000000 03 
0 .520000000 03 0 .54 0000000 03 
0 .560000000 03 
0 .5 80000300 03 0 .600000000 03 0 .6 20000000 03 0 .640000000 03 
0 .660000000 03 0 .6 80000000 03 
0 .7 00001000 03 
0 .750000000 03 
0 .800000000 03 0 .8 50000000 03 
0 .900000000 03 0 .950000000 03 0 .100000000 •4 
0 .110000000 04 
0 .120300000 04 
0 .140000000 04 
0 .160000000 04 
0 .180000000 04 0 .200000000 04 0 .250000000 04 
0 .300000000 04 0 .350000000 04 0 .100000000 01 
0 .146960000 02 0 .500000000 02 0 .100000000 03 0 .150000000 03 0 .200000000 03 
0 .25000 0000 03 
0 .30000000D 03 0 .350000000 03 0 .400000000 03 
0 .420000000 03 
0 .440000000 03 

0 . 146950460 C2 
0 . 498629220 02 
0 . 995219111 C2 
c . 14896415D 03 
0 . 19820074D 03 
0 . 247306230 03 
0 . 296289990 03 
0 . 345 27204D 03 
0 . 394286330 03 
0 . 414206100 03 
0 . 433845000 03 
0 . 453596710 03 
c . 473984480 03 
0 . 49*218740 03 
0 . 513 761750 03 
0 . 534087990 03 
0 . 554135600 03 
0 . 574066350 03 
0 . 591066250 03 
0 . 603988440 03 
0 . 623965460 03 
0 . 65912086D 03 
0 . 689466190 03 
0. U 5 876980 03 
0 . 188656520 C3 
c . 861139180 03 
0 . 931695520 03 
c . 1000189 7P 04 
0 . 106493600 04 
0 . 112 864030 04 
0 . 131365230 04 
0 . 142206620 04 
0 . 162 5996411 04 
0 . 182476550 04 
0 . 202177240 C4 
c . 220 350660 04 
0 . 266953310 04 
0 . 311554480 C4 
0 . 355210330 04 
0 . 999910160 00 
0 . 146 8253611 02 
0 . 498 702 3 80 02 
0 . 595359820 02 
0 . 149081980 03 
0 . 198457380 03 
0 . 247691570 03 
0. 296 887050 03 
0. 346 I2483n 03 
0. 395471ZIP 03 
0 . 415285320 03 
3 . 435133390 03 
0 . 454994420 03 
0. 4750172 7n 03 
c . 495115240 03 
0 . 515185870 03 
0 . 535418820 03 
0 . 555818810 03 
0 . 57595*590 03 
0 . 595843250 03 
0 . 614410100 03 
0 . 631400320 03 
0. 64692 5060 03 
0 . 661666760 03 
0 . 678741330 03 
0. 736 560530 03 
c . 80366948D 03 
0 . 878051*7D 03 
c . 940789980 03 
0 . 1006883 TO 04 
0 . 107089570 04 
0 . 119158520 04 
0 . 131058780 04 
0 . 154126200 04 
0 . 17623*360 04 
0 . 196 695 5 5D C* 
0 . 217192990 0 * 
0 . 266300390 0 * 
0 . 3137*7900 04 
0 . 360489180 0 * 
0 . 999904030 00 
0 . 146832620 02 
0 . 498926790 02 
0 . 996 5B9480 02 
0 . 149305460 C3 
0 . 198879390 03 
0 . 248452270 03 
0 . 298090540 03 
0 . 347707090 03 
a . 39 7631060 03 
0 . 417 766660 03 
c . 437842940 03 

0.64895**70-0* 
0.27*155660—02 
0.*781BB850-02 
0.6 9056*020-02 
0.899629490-02 
0.10775098D-01 
0.123667150-01 
0.13508*59D—01 
0.1*28*16*D-01 
0.1379*9960-31 
0.139 886330-01 
0.139201930-01 
0.1253234*0-01 
0.115625160—01 
0.119966320-01 
0.109*81670-01 
0.10*721500-01 
0.10230*270-01 
0.1*8895810-01 
0.258251050-01 
0.250539680-01 
0.133202810-02 

-0.139206700-01 
-0.22681399P-01 
-0.515*20250-01 
-O.76*239800-01 
-0.96112379O-Ol 
-0.111321930 00 
-0.I209B5290 00 
-0.12B6*028O 00 
-0.19*229*00 00 
-0.185055200 00 
-0.161*25970 00 
—0.1*0*78*6D 00 
-0.1232C486D 00 
-0.101753320 00 
-0.678132*20-01 
-0.3851*9*10-01 
-0.1*8866530-01 
0.898*27950-0* 
0.916180550-03 
0.259523260-02 0.*6*018210-02 
0.6 1201*980-02 
0.771308990-02 
0.923373730-02 
0.10376*980-01 
0.110719000-01 
0.113219790-01 
0.11225*310-01 
0. UC60*860-01 
0.108817050-01 
0.103806850-01 
0.976952300-02 
0.92579*900-02 
0.8*8366870-02 
0.7*66*1370-02 
0.6 97*8*58D-02 
0.692791550-02 
0.901596810-02 
0.13*369960-01 
0.198105160-01 
0.2696065*0-01 
0.303695250-01 
0.l7919288n-01 

-0.*58665320-02 
-0.330017350-01 
-0.45322!990-01 
—0.59877533D-01 
-0.708957380-01 
-0.83259283D-01 
-0.9215651*0-01 
-0.100901*30 00 
-0.101*6*7*0 00 
-0.92753067D-01 
—0.B596*9300-01 
-0.652015*8D-01 
-0.458263190-01 
-0.299690850-01 
0.95970150D-0* 
0.866752230-03 
0.21*6*1920-02 
0.3*1052*70-02 
0.463028400-02 
0.560302930-02 
0.619092390-02 
0.6 36*85610-02 
0.655117590-02 
0.592235230-02 
0.5317*6520-02 
0.*902*1*80-02 

0.7*9690000 03 
0.7*9690300 0 3 
0.7*9690300 03 
0.7*9690000 03 
0.7*9690000 03 
Q.7*9690DOO 03 
9.7*9690900 03 
0.7*9690900 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 93 
0.7*9690900 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*969000D 03 
0.7*9690000 03 
0.7*9690300 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*969000D 03 
»_7*9690000 03 
0.7*9690000 03 
0.7*9690900 03 
0.7*9690000 03 
0.7*9690300 03 
0.7*9690000 03 
0.7*9690300 03 
0.7*969030D 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.7*9690000 03 
0.759 69000 0 0 3 
0.759690300 03 
0.75969000D 03 
C.759690000 03 
0.75969000H 03 
0.759690000 03 
0.759690300 03 
0.759690000 03 
0.759690300 03 
0.759690000 03 
0.759690000 03 
0.75 9 69030 0 0 3 
0.75969000 0 03 
0.75969000 0 03 
0.759690000 03 
0.759690000 03 
0.759690300 03 
0.759690000 03 
0.75969030 0 03 
0.759690000 03 
0.759690000 03 
0.75 9 69000 0 0 3 
0.759690000 03 
0.759650030 03 
0.759690000 03 
0.759690000 03 
O. 759690000 03 
0.759690000 03 
0.75969000 0 03 
0.75969000n 03 
0.759690000 03 
0.759690000 03 
0.75969000D 03 
0.759690000 03 
0.759690000 03 
0.759690000 03 
0.759690000 03 
0.759690000 03 
0.759690000 03 
0.759690300 03 
0.779690000 03 
0.779690000 03 
0.77969000D 03 
0.779690000 03 
0.779690300 03 
0.7796900On 03 
0.77969000D 03 
0.779690000 03 
0.779690300 03 
0.779690000 03 
0.779690000 03 
0.779690000 03 

0.93300000C 01 
0.268500000 01 
0.129800000 01 
0.83**00000 00 
0 . 6 0 1 * 0 0 0 0 0 0 0 
0.*60300000 00 
0.365000000 00 
0.29S500000 00 0.2*1800000 00 
0.22310000D 00 
0 . 2 0 6 0 0 0 0 0 0 0 0 
0.18990000D 00 
0.17*200000 00 
0.159300000 00 
0.1*5300000 00 
J.130800000 00 
0 .116000000 00 
0.995900000-01 
0.817300000-01 
0.678800000-01 
0.596800000-01 
0.5**700000-01 
0. 520900000-01 
3.506200000-01 
0.* 78000000-01 0.*61000000-01 
o . * * a o o o o o < > o i 
0.*37900000-01 
0.429900000-01 
0.423100000-01 
0.407*00000-01 
0.400100000-01 
0.388800000-0 1 
0•3799000D0-01 
0.372500000-01 
0.366600000-01 
0.35*300000-01 
0.3*5100000-01 
0.337700000-01 
0.140200000 03 
0.9*6700000 01 
0.272500000 01 
0.132000000 01 
0.850000000 00 
0 . 6 1 * 1 0 0 0 0 0 0 0 
0.471600000 >••) 
0.375500000 M 
0.305700000 O-J 
0.252100000 00 
0.233800000 00 
0.216900000 00 
0 .201200000 00 
0.186400000 00 
0.172*00000 00 
0.159100000 00 
0.146200000 00 
0.133500000 00 
0.121000000 00 
0.108300000 00 
0.955600000-01 
0.826400000-01 
0.715500000-01 
0.649400000-01 
0 . 6 0 6 0 0 0 0 0 0 - 0 1 
3.539000000-01 
0.503100000-01 
0.478900000-01 
0.464300000-01 
0.45220000D-01 
0.442600000-01 
0.428200000-01 
0.417100000-01 
0.40080000O-Ol 
0.389100000-01 
0.3B0400000-01 
0.373100000-01 
0.359400000-01 
0.349400000-01 
0.341500000-01 
0.14390000D 03 
0.972*00000 01 
0.280*00000 01 
0.136200000 OI 
0.880500000 00 
0.638900000 00 
0.*93ln0000 00 
0.395100000 00 
0.324500000 00 
0.270600000 00 
0.25230000D 00 
0.235600000 00 
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0 . 4 6 0 0 0 0 0 0 0 0 ] 
o.*aoooooon 03 
O.500000000 01 
0 . 5 2 0 0 0 0 0 0 0 01 
0.54000000TI 01 
0 . 5 6 0 0 0 0 0 0 0 03 
O.580000000 03 
0 . 6 0 0 0 0 0 0 0 0 03 
0 . 6 2 0 0 0 0 0 0 0 03 
0 . 6 4 0 0 0 0 0 0 0 03 
0 .66000000P 03 
0 . 6 3 0 0 0 0 0 0 0 01 
O.700000000 03 
O.750000000 03 
0 . 8 0 0 0 0 0 0 0 0 03 
0 . 8 5 0 0 0 0 0 0 0 03 
O.900000000 03 
0 . 9 5 0 0 0 0 0 0 0 03 
o . ioooooooo 04 
o . u o o o o o o o 04 
0 . 1 2 0 0 0 0 0 0 0 04 
0» 140000000 04 
0 . 1 6 0 0 0 0 0 0 0 04 
o.isoooooon 0* 
0.2DGOOOOOD 04 
0 . 2 ) 0 0 0 0 0 0 0 04 
0 . 3 0 0 0 0 0 0 0 0 04 
0 . 3 5 0 0 0 0 0 0 0 04 0.100000000 01 
0 . 1 4 6 9 6 0 0 0 0 02 
0 . 5 0 0 0 0 0 0 0 0 02 
O.IOOOOOOOO 03 
0 . 1 5 0 0 0 0 0 0 0 03 
0 . 2 0 0 0 0 0000 03 
o.isoooooon 03 
0 . 3 0 0 0 0 0 0 0 0 03 
0 . 3 5 0 0 0 0 0 0 0 03 
G.400000000 03 
0 . 4 2 0 0 0 0 0 0 0 03 
O.440000000 03 
0 . 4 6 0 0 0 0 0 0 0 03 
U .480000000 03 
0 . 5 0 0 0 0 0 0 0 0 03 
0 . 5 2 0 0 0 0 0 0 0 03 
0 . 5 4 0 0 0 0 0 0 0 03 
0 . 5 6 0 0 0 0 0 0 0 03 
0 .580000000 03 
0 . 6 0 0 0 0 0 0 0 0 03 
0 . 6 2 0 0 0 0 0 0 0 03 
0 . 6 4 0 0 0 0 0 0 0 03 
O.660000000 03 
0 . 6 8 0 0 0 0 0 0 0 03 
0 . 7 0 0 0 0 0 0 0 0 03 
0 . 7 5 0 0 0 0 0 0 0 03 
0.80000OOOO 03 
0 . 8 5 0 0 0 0 0 0 0 03 
0.900000000 03 
0 .950000000 03 
0 .10000000D 04 
C.UOOOOOOO 04 
0 . 1 2 0 0 0 0 0 0 0 04 
0 . 1 4 0 0 0 0 0 0 0 04 
0 . 1 6 0 0 0 0 0 0 0 04 
0 . 1 8 0 0 0 0 0 0 0 04 
0 . 2 0 0 0 0 0 0 0 0 04 
0 . 2 5 0 0 0 0 0 0 0 04 
0 . 3 0 0 0 0 0 0 0 0 04 
0 . 3 5 0 0 0 0 0 0 0 04 0.100000000 01 
0 .14696000D 02 
0 . 5 0 0 0 0 0 0 0 0 02 
0 .10000000D 03 
0 . 1 5 0 0 0 0 0 0 0 03 
0 . 2 0 0 0 0 0 0 0 0 03 
0 . 2 5 0 0 0 0 0 0 0 03 
0 . 3 0 0 0 0 0 0 0 0 03 
0 . 3 5 0 0 0 0 0 0 0 03 
0 . 4 0 0 0 0 0 0 0 0 03 
0 . 4 2 0 0 0 0 0 0 0 03 
0 . 4 4 0 0 0 0 0 0 0 03 
0 . 4 6 0 0 0 0 0 0 0 03 
0 . 4 8 0 0 0 0 0 0 0 03 
0 . 5 0 0 0 0 0 0 0 0 03 
0 . 5 2 0 0 0 0 0 0 0 03 
0 . 5 4 0 0 0 0 0 0 0 03 
0 . 5 6 0 0 0 0 0 0 0 03 
0 .580000000 03 
0 .600000000 03 
0 . 6 2 0 0 0 0 0 0 0 03 

0 . 457956010 03 
0 . 4 78140090 03 
c . 498321040 03 
0 . 51877016D 03 
0 . 539141780 03 
0 . 559582820 03 
0 . 57989459D 03 
0 . 600296320 03 
0 . 62045308D 03 
0 . 641296940 03 
0 . 661475420 03 
0 . 679331680 03 0. £95546940 03 
0 . 730623240 03 
0 . 767016480 03 
0 . 812964940 03 
0 . 866699691 03 
0 . 925132370 03 
c . 985049630 03 
D. 109888520 04 
0 . 121401150 C4 
0 . 144QO55B0 C4 
0 . 16640042D 04 0. 187933050 04 
0 . 208810440 04 
0 . 25999995D 04 
0 . 311114560 04 
0 . 361818580 04 
0 . 999894630 00 
0 . 146 860700 C2 
0 . 499206050 02 
0 . 997284490 02 
0 . 149499340 C3 
0 . 199236030 C3 0. 249032430 03 
0 . 298954050 03 
0 . 348987780 03 
0 . 399272530 03 
0 . 419545580 03 
0 . 4397184<iO 03 
0 . 460011460 03 
0 . 480481870 03 
c . 5007603 00 03 
0 . 521259890 03 
0 . 541816580 03 
0 .562240460 C3 
0 . 582736200 C3 
0 . 603362150 03 
0 . 623970810 03 
0 . 644395860 03 
0 . 664961820 03 
0 . 684488340 03 
0 . 703816060 C3 
0 . 748519360 03 
0 . 788249100 03 
0 . 824037310 03 
0 . 860558610 03 
0 . 901972890 03 
0 . 948269920 03 
0 . 104727730 04 
0 . 115507890 04 
0 . 137358370 04 
0 . 159147860 04 
0 . 180584010 04 
0 . 201202930 04 
0 . 25190077D 04 
0 . 303530690 04 
0 . 355891800 04 
0 . 999882610 00 
0 . 146 937580 02 
0 . 499384880 C2 
0 . S9820700D 02 
0 . 149670670 03 
0 . 199551330 03 
0 . 249537560 03 
0 . 299620010 03 
0 . 349928500 03 
0 . 400S37320 03 
0 . 420893330 03 
0 .441213060 03 
0 . 461590380 03 
0 . 482061100 03 
0 . 502071210 C3 
0 . 523017350 03 
0 . 543 784900 03 
0 . 564323460 03 
0 . 581208170 03 
0 . 6055602 70 03 
0 . 626176100 03 

0 . 4 4 4 3 4 1 1 0 0 - 0 2 
0.3874812011-02 
0 . 3 3 5 7 9 1 0 4 0 - 0 2 
0 . 2365 0686D-02 
0 . 1 5 8 9 2 9 5 2 0 - 0 2 
0 . 7 4 4 9 7 1 2 2 0 - 0 3 
0 . 1 8 1 7 3 6 2 6 0 - 0 3 

- 0 . 4 2 7 2 0 5 3 4 0 - 0 3 
- 0 . 7 3 0 7 7 0 0 0 0 - 0 3 
- 0 . 2 026 4 6750—02 
- 0 . 223548740-02 

0 . 9 8 2 8 1 9 9 7 0 - 0 3 
0 . 6 3 6 1 5 1 6 7 0 - 0 2 
G.258356830—01 
0 . 4 1 2 2 9 3 9 4 0 - 0 1 
0 . 4 3 5 7 0 6 6 1 0 - 0 1 
0 . 3 7 0 0 0 3 4 7 0 - 0 1 
0 . 2 6 1 7 6 4 5 6 0 - 0 1 
0 . 1 4 9 5 0 3 7 0 0 - 0 1 
0 . 1 0 1 3 4 1 0 0 0 - 0 2 

- 0 . 1 1 6 7 6 2 8 1 0 - 0 1 
- 0 . 2 8 6 1 1 2 6 9 0 - 0 1 
- 0 . 4 0 0 0 2 6 4 7 0 - 0 1 
- 0 . 4 4 0 7 2 4 8 1 0 - 0 1 
- a . 4 4 0 5 2 2 0 0 0 - 0 1 
- 0 . 3 9 9 9 9 7 8 1 0 - 0 1 
- 0 . 3 7 0 4 8 5 4 3 0 - 0 1 
- 0 . 3 3 7 6 7 3 5 8 D - 0 1 

0 . 1 0 5 3 7 1 6 5 0 - 0 3 
0 . 675701410-03 
0 .1587895ZD-02 
0 . 2 7 1 5 5 1 0 4 0 - 0 2 
0 . 3 3 3 7 7 3 6 7 0 - 0 2 
0 . 3 81986440-02 
0 . 3 8 7 0 2 6 0 7 0 - 0 2 
0 . 3 4 8 6 5 0 7 8 0 - 0 2 
0 . 2 8 9 2 0 5 8 9 0 - 0 2 
0 .18186750D-02 
0 . 1 0 8 1 9 6 4 0 0 - 0 2 
0 . 6 3 9 7 9 9 9 4 0 - 0 3 

-0 . 249205570-04 
- 0 . 1 0 0 3 8 9 0 8 0 - 0 2 
- 0 . 1 5 2 0 5 9 8 2 0 - 0 2 
-0 . 2 4 2 2 8 6 0 1 0 - 0 2 
- 0 . 3 3 6 4 0 4 5 4 0-02 
- 0 . 4 0 0 0 8 2 6 4 0 - 0 2 
- 0 . 4 7 1 7 5 9 2 7 0-02 
—0.56035C33D—02 
- 0 . 6 4 0 4 5 3 1 9 0 - 0 2 
- 0 . 6 8 6 8 5 2 5 3 0 - 0 2 
- 0 . 7 5 1 7 9 0 4 9 0 - 0 2 
- 0 . 6 6 0 0 4 9 6 3 0-02 
- 0 . 5 4 5 1 5 1 5 7 0 - 0 2 
0 . 1 1 7 4 1 9 2 7 0 - 0 2 
0 . 1 4 6 6 8 6 2 9 0 - 0 1 
0 . 3 0 5 4 4 3 4 4 0 - 0 1 
0 . 4 3 8 2 3 7 6 7 0 - 0 1 
0 . 5 0 5 5 4 8 4 8 0 - 0 1 
0 . 5 1 7 3 0 0 7 6 D - 0 1 
0 .47929724D-01 
0 . 3 7 4 3 4 2 3 2 0 - 0 1 
0 . 1 8 8 6 8 7 9 9 0 - 0 1 
0 . 5 3 2 5 8 4 7 8 0 - 0 2 

- 0 . 3 2 4 4 4 8 2 7 0 - 0 2 
-0 . 601463980-02 
- 0 . 7 6 0 3 0 8 9 6 0 - 0 2 
-0 . 1 1 7 6 8 9 7 1 0 - 0 1 
-0 . 168337070-01 
0 . U 7 3 8 7 2 3 D-03 
0 .152546250-03 
0 . 1 2 3 0 2 4 8 0 0 - 0 2 
0 . 1 7 9 3 0 0 4 9 0 - 0 2 
0 .219 551420-02 
0 . 2 2 4 3 3 5 2 1 0 - 0 2 
0 . 1 8 4 9 7 6 4 1 0 - 0 2 
0 . 1 2 6 6 6 1 9 4 0 - 0 2 
0 . 2 0 4 2 8 5 1 5 0 - 0 3 

- 0 . 1 3 4 3 3 0 6 3 0 - 0 2 
- 0 . 2 1 2 6 9 7 6 1 0 - 0 2 
- 0 . 2 7 5 6 9 6 2 3 0 - 0 2 
- 0 . 3 4 5 7 3 5 3 5 0 - 0 2 
- 0 . 4 2 9 3 9 5 5 0 0 - 0 2 
- 0 . 4 1 4 2 4 1 9 5 0 - 0 2 
- 0 . 5 8 0 2 5 9 8 5 0 - 0 2 
—0.700907710-02 
-0.772046170-02 
-0.208304500-02 
—0.92671139D-02 
-0 . 9 9 6 1 4 5 6 7 D - 0 2 

0 . 7 7 9 6 9 0 0 0 0 03 
D.77969000D 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 .77969000D 0 3 
0 .7796900 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 .77969000D 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 .77969000D 03 
0 . 7 7 9 6 9 0 3 3 0 03 
0 . 7 7 9 6 9 0 0 0 0 03 
0 .77969000D 03 
0 .77969030D 03 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 03 
0 . 7 7 9 6 9 0 0 0 0 03 
0 .77969000D 0 3 
0 .77969000D 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 3 3 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
D .799690000 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 .79969030D 0 3 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 .79969000D 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 0 0 " 0 3 
0 .79969000O 03 
0 .79969030 D 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 .79969000D 03 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 0 3 0 03 
0 .79969000D 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 .79969000D 03 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 0 0 0 03 
0 .79969000D 03 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 .81969000D 03 
0 .81969000D 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 .81969000 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 03 

0 .220200000 00 
0 .205900000 00 
0 . 1 9 2 6 0 0 0 0 0 00 0.180000000 00 
0.168200000 00 
0 . 1 5 7 0 0 0 0 0 0 00 
0 . 1 4 6 4 0 0 0 0 0 00 
0 . 1 3 6 2 0 0 0 o n 0 0 
0 . 1 2 6 4 0 0 0 0 0 00 
0 . 1 1 6 5 0 0 0 0 0 00 
0 . 1 0 7 0 0 0 0 0 0 00 
0 . 9 8 5 7 0 0 0 0 0 - 0 1 
0 . 9 0 8 8 0 0 0 0 0 - 0 1 
0 . 7 5 4 1 0 0 0 0 0 - 0 1 
0 . 6 5 2 4 0 0 0 0 0 - 0 1 
0 . 5 8 8 3 0 0 0 0 0 - 0 1 
0 . 5 4 7 1 0 0 0 0 0 - 0 1 
0 . 5 1 8 6 0 0 0 0 0 - 0 1 
0 . 4 9 7 9 0 0 0 0 0 - 0 1 
0 . 4 7 0 6 0 0 0 0 0 - 0 1 
0 . 4 5 1 5 0 0 0 0 0 - 0 1 
0 . 4 2 6 1 0 0 0 0 0 - 0 1 
0 . 4 0 9 1 0 0 0 0 0 - 0 1 
0 . 3 9 6 9 0 0 0 0 D - 0 1 
0 . 3 8 7 5 0 0 0 0 0 - 0 1 
0 . 3 7 0 5 0 0 0 0 0 - 0 1 
0 . 3 5 8 5 0 0 0 0 0 - 0 1 
0 . 3 4 9 4 0 0 0 0 0 - 0 1 
0 . 1 4 7 6 0 0 0 0 0 03 
0 . 9 9 7 9 0 0 0 0 0 01 
0.28820OOOD 01 
0 .140400000 01 
0 .910300000 00 
0 . 6 6 2 9 0 0 0 0 0 00 
0 . 5 1 3 8 0 0 0 0 0 00 
0 . 4 1 3 8 0 0 0 0 0 00 
0 . 3 4 1 9 0 0 0 0 0 00 
0 . 2 8 7 4 0 0 0 0 0 00 
1 . 2 6 9 0 0 0 0 0 " 00 
0 . 2 5 2 3 0 0 0 0 0 00 
0 . 2 3 6 9 0 0 0 0 0 00 
0 . 2 2 2 6 0 0 0 0 0 00 
0 . 2 0 9 5 0 0 0 0 0 00 
0 . 1 9 7 2 0 0 0 0 0 00 
0 . 1 8 5 7 0 0 0 0 0 00 
0 . 1 7 5 0 0 0 0 0 0 00 
0 . 1 6 4 9 0 0 0 0 0 00 
0 . 1 5 5 3 0 0 0 0 0 00 
0 . 1 4 6 2 0 0 0 0 0 00 
0 . 1 3 7 6 0 0 0 0 0 00 
0 . 1 2 9 3 0 0 0 0 0 00 
0 . 1 2 1 7 0 0 0 0 0 00 
0 . 1 1 4 4 0 0 0 0 0 00 
0 . 9 8 1 8 0 0 0 0 0 - 0 1 
0 . 8 4 7 0 0 0 0 0 0 - 0 1 
0 . 7 4 5 4 0 0 0 0 0 - 0 1 
0 . 6 7 2 9 0 0 0 0 0 - 0 1 
0 . 6 2 0 2 0 0 0 0 0 - 0 1 
0 . 5 8 1 6 0 0 0 0 0 - 0 1 
0 . 5 3 1 2 0 0 0 0 0 - 0 1 
0 . 4 9 8 0 0 0 0 0 0 - 0 1 
0 . 4 5 7 6 0 0 0 0 0 - 0 1 
0 . 4 3 3 0 0 0 0 0 0 - 0 1 
0 . 4 1 6 1 0 0 0 0 0 - 0 1 
0 . 4 0 3 8 0 0 0 0 0 - 0 1 
0 . 3 8 2 7 0 0 0 0 0 - 0 1 
0 . 3 6 B 4 0 0 0 0 0 - 0 I 
0 . 3 5 7 8 0 0 0 0 0 - 0 1 
0 . 1 5 1 3 0 0 0 0 0 03 
0 . 1 0 2 3 0 0 0 0 0 02 
0 . 2 9 6 0 0 0 0 0 0 0 1 
0 . 1 4 4 5 0 0 0 0 0 0 1 
0 . 9 3 9 5 0 0 0 0 0 00 
0.686200000 00 
0 . 5 3 3 7 0 0 0 0 0 00 
0 . 4 3 1 7 0 0 0 0 0 00 
0 . 3 5 8 4 0 0 0 0 0 0 0 
0 . 3 0 3 0 0 0 0 0 0 00 
0 . 2 8 4 4 0 0 0 0 0 00 
0 . 2 6 7 5 0 0 0 0 0 00 
0 . 2 5 2 0 0 0 0 0 0 00 
0 . 2 3 7 7 0 0 0 0 0 0 0 
0 . 2 2 4 8 0 0 0 0 0 00 
0 . 2 1 2 3 0 0 0 0 D 0 0 
0 . 2 0 0 8 0 0 0 0 0 00 
0 . 1 9 0 2 0 0 0 0 0 0 0 
0 .182000000 00 
0 . 1 7 0 9 0 0 0 0 0 00 
0 . 1 6 2 1 0 0 0 0 0 00 
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U.640COCOOO 05 0.660000000 03 
0.680000000 03 
0.70000000D 03 
0.750000000 03 
O.BOOOOOOOO 03 
0.850000000 03 
0.900000000 o: 
0.950000000 01 
O.IOOOOOOOO D4 0.L LOOOOOOO 04 0.120000000 04 
0.140000000 04 
0.160000000 04 
0.180000000 04 
0.200000000 04 
0.250000000 04 
0.300000000 04 
0.350000000 04 
0.lOOOOOOOD 01 
0.14696000D 02 
0.500000000 02 
O.IOOOOOOOO 03 
0.15000 0000 03 
0.200000000 03 
0.250000000 03 
0.300000000 03 
0.350000000 03 
0.400000000 03 
a.420000000 03 
0.440000000 03 
0.460000000 03 
0.48000000P 03 
0.500000000 03 
0.520000000 03 
0.540000000 03 
0.5600000OP 03 
0.5 60000000 03 
0.600000000 03 
0.620000000 03 
0.640000000 03 
0.61,0000000 03 
O.bUOOOOOOP 03 
0.700000000 03 
0.750000000 33 
J.800000000 03 
0.850000000 03 
0.90000000D 03 
0.950000000 03 
0.100000000 04 
0.110000000 04 
0.120000000 04 
0.140000000 04 
u.16000 0000 04 
0.180000000 04 
0.200000000 04 
3.2 5000 0000 04 
0.300000000 04 
0.350000000 04 
o . i o o a o o o o n 01 
0.146960000 02 0.500000000 02 
o . i o o o o o o o n 03 
0.150000000 03 
0.200000000 03 
0.250000000 03 
0.300000000 03 
0.350000000 03 
0.400000000 03 
0.42000000P 03 
0.44000000D 03 
0.460000000 03 
0.480000000 03 
0.500000000 03 
0.520000000 03 
0•54000000D 03 
0.560000000 03 
0.580000000 03 
0.600000000 03 
0.620000000 03 
0.640000000 03 
0.66000000P 03 
0.68000000D 03 
0.700000000 03 
0.750000000 03 
0.80000000D 03 
0.85000000D 03 
0.90000000D 03 
0.950000000 03 
0.100000000 04 
0.110000000 04 
0.120000000 04 

0.6464961 70 C3 
0.6b713542D 03 
0.687449820 03 
0.707268690 03 
0.756 212240 03 
0.802461840 03 
0.843861480 03 
0.f>S103988D 03 
0.916555590 03 
0.952992350 03 
0.103405470 04 
0.112759550 G4 
0.133 714770 C4 
0. 156452560 04 
0.176168950 04 
0.195174540 04 
0.244 56 0250 04 
0.295 127080 04 
0.346952160 04 
0.100 0 51370 01 
0.146 879640 02 
0.499 481190 02 
C. 598 753610 02 
0.149 80 7490 03 
0.199 811280 03 
0.249 880640 03 
0.300169420 03 
0.350693200 03 
0.401 42 1 900 03 
0.421746940 03 
0.442199640 03 
0.46 2 643290 C3 
0.483235780 03 
0.503 756620 03 
0.524 295150 03 
0.545011040 03 
0. 56S 742 1 00 03 
0.584374030 03 
0.607164660 03 
0.62 7743280 03 
0.648088420 03 
0.669114940 03 
0.689654060 03 
0.709 803320 03 
0.760015520 03 
0.808697470 03 
0.654625560 03 
0.896525610 03 
0.5352*2020 03 
0.971435710 03 
0.10 4 0073 70 04 
O.111312160 04 
0.134446810 04 
0.152 3595 80 C4 
0.171169340 04 
0.191336430 C4 
0.239169120 04 
0.287513010 04 
0.338034590 04 
0. 100048300 01 
0.1469552 70 02 
C. 499 666950 02 
0.598993600 02 
0.149910100 03 
0. 199945280 03 
0. 250 201400 03 
0.300587320 03 
0.35113 7620 03 
0.401 9984 90 03 
0.422441000 03 
0.442831800 C3 
0.462 842670 03 
0.483989050 03 
0. 504S72970 03 
0.525226210 03 
0.545743910 03 
0.566487690 03 
0.587106850 03 
0.607854350 03 
0.628837080 03 
0.649169690 03 
0.669958840 03 
0.684240110 03 
0. 711177600 03 
0.762146620 03 
0.811778260 03 
0.859 5141 CO 03 
0.905211130 03 
0.947732620 03 
0.987683840 03 
0.106238980 04 
0.113630260 04 

-0.101502660-01 
-0.108112460-01 
-0.109556120-01 
-0.103838470-01 
-0.828298680-02 
-0.307730060-02 
0.72217854D-02 
0.210667970-01 
0.3S204639D-01 
0.470076500-01 
0.599502580-01 
0.603370680-01 
0.44894519D-01 
0.221715310-01 
0.212035940-01 
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0 . 9 0 6 5 1 5 9 6 0 03 
0 .95978071D 03 
0 . 100952530 04 
0 . 1 0 9 871530 04 
0 . 119043240 04 
0 . 1 3 9 6 5 0 3 6 0 04 
0 . 1 6 0 2 4 3 8 7 0 04 
0 . 1 7 5 1 0 6 5 2 0 04 
0 . 19221181D C4 
0 . 2 3 4 5 7 2 8 4 n 04 
0 . 2 7 8 237790 04 
0 . 32^494860 04 
0 .10000333D 01 
0 . 146917260 02 
0 . 4 9 9 985090 02 
0 . 1 0 0 0 4 2 1 4 0 03 
0 . 1 5 0 0 4 9 9 5 0 03 
0 . 2 0 0 361650 03 
0 . 2 5 0 4 7 8 9 5 0 03 
0 .30072263D 03 
0 . 3 5 1 0 7 5 2 5 0 03 
0 . 4 0 1 43781D 03 
0 . 4 2 1 6 9 7 2 4 0 03 
0 . 4 4 1 909130 03 
0 . 4 6 2 051180 03 
0 . 4 8 2 2626 50 0 3 
0 . 5 0 2 428120 03 
0 . 5 2 2 5 6 0 3 0 0 03 
0 . 5 4 2 9 9 3 5 1 0 03 
0 . 5 6 3 1 5 3 4 3 0 03 
0 . 5 8 3 2 7 2 5 5 0 03 
0 . 6 0 3 6 8 9 4 70 03 
0 . 6 2 3 9 4 2 9 7 0 03 
0 . 6 4 4 4 3 6 9 6 0 03 
0 . 6 5 9 0764 70 03 
0 . 6 8 4 8 7 9 1 7 0 03 
0 . 7 0 4 9 6 4 2 70 03 

- 0 . 7 1 1 7 1 2 8 5 0 - 0 2 
- 0 . 7 4 7 1 8 6 0 9 0 - 0 2 
- 0 . 8 2 4 6 8 0 8 3 0 - 0 2 
- 0 . 8 5 3 0 2 5 3 5 0 - 0 2 
- 0 . 9 0 8 6 5 0 3 3 0 - 0 2 
- 0 . 9 3 2 6 7 3 6 5 0 - 0 2 
- 0 . 9 8 8 1 1 4 3 3 0 - 0 2 
- 0 . 1 0 5 2 8 8 2 9 0 - 0 1 
- 0 . 1 1 0 4 7 5 0 1 0 - 0 1 
- 0 . 1 1 2 1 3 5 5 5 0 - 0 1 
- 0 . 1 1 5 2 3 0 9 9 0 - 0 1 
- 0 . 1 1 0 1 4 8 1 3 0 - 0 1 
- 0 . 1 2 7 7 6 2 4 2 0 - 0 1 
- 0 . 1 2 9 6 9 6 1 8 0 - 0 1 
— 0 . 1 2 6 5 0 6 2 4 0 - 0 1 
- 0 . 1 1 6 5 0 8 5 7 0 - 0 1 
- 0 . 1 0 6 3 0 7 5 1 D - 0 1 
- 0 . 9 0 8 1 4 8 5 9 0 - 0 2 
- 0 . 5 2 4 9 3 8 ( 6 0 - 0 2 
- 0 . 2 0 8 3 4 6 3 4 0 - 0 2 

0 . 3 4 8 1 4 5 5 1 0 - 0 2 
0 . 1 4 3 2 9 3 2 1 0 - 0 1 
0 . 3 4 6 1 3 9 5 2 0 - 0 1 
0 . 4 4 1 5 2 1 2 8 0 - 0 1 
0 . 6 5 8 6 7 4 4 2 D - 0 1 
0 . 7 9 5 0 7 7 4 7 0 - 0 1 
0 . 8 5 5 6 7 1 3 9 0 - 0 1 
0 . 1 4 2 8 2 5 7 5 0 - 0 3 
0 . 4 6 9 9 9 1 4 1 0 - 3 3 
0 . 2 0 9 6 6 0 3 8 0 - 0 3 

- 0 . 7 3 8 6 4 1 6 4 0 - 0 3 
- 0 . 6 4 3 8 5 4 0 3 0 - 0 3 
- 0 . 1 4 0 8 9 2 780-02 
- 0 . 2 0 7 6 3 3 0 5 0 - 0 2 
- 0 . 2 8 6 1 7 6 8 5 0 - 0 2 
- 0 . 3 6 3 6 8 8 4 1 0 - 0 2 
- 0 . 4 4 6 9 4 2 2 1 0 - 0 2 
- 0 . 4 9 8 S 6 2 4 6 0 - 0 2 
- 0 . 5 1 2 4 8 5 7 7 0 - 0 2 
- 0 . 5 5 4 7 0 9 2 7 0 - 0 2 
- 0 . 5 7 1 3 7 3 1 1 0 - 0 2 
- 0 . 6 3 3 0 3 8 7 2 0 - 0 2 
- 0 . 6 4 9 0 8 7 3 1 0 - 0 2 
- 0 . 6 8 2 1 9 7 8 7 0 - 0 2 
- 0 . 6 9 9 4 0 1 7 7 0 - 0 2 
- 0 . 7 5 4 6 1 5 7 0 0 - 0 2 
- 0 . 7 9 3 8 3 8 0 2 0 - 0 2 
- 0 . 8 5 2 0 7 4 4 2 0 - 0 2 
- 0 . 8 7 6 0 8 8 5 1 0 - 0 2 
- 0 . 6 1 0 0 5 2 5 5 0 - 0 2 
- 0 . 1 1 0 1 0 3 0 0 0 - 0 1 
- 0 . 1 8 4 7 9 0 8 0 0 - 0 1 
- 0 . 1 0 1 0 7 6 3 2 0 - 0 1 
- 0 . 8 7 1 1 8 5 8 2 D - 0 2 
- 0 . 5 7 6 9 6 6 0 4 0 - 0 2 
- 0 . 7 2 3 9 9 5 8 0 0 - 0 2 
- 0 . 1 0 2 9 5 4 8 1 D - 0 1 
- 0 . 9 5 2 5 2 8 0 1 0 - 0 2 

0 . 1 1 6 7 8 8 6 2 0 - 0 2 
0 . 7 9 7 3 0 2 6 9 0 - 0 2 
0 . 2 4 9 7 4 5 9 3 0 - 3 2 

- 0 . 1 5 2 4 2 0 5 3 0 - 0 2 
0 . 2 7 1 8 6 0 1 6 0 - 0 1 
0 . 3 8 9 4 0 9 2 8 0 - 0 1 
0 . 6 1 7 0 8 6 5 1 0 - 0 1 
0 . 7 2 5 4 0 6 9 0 0 - 0 1 
0 . 7 8 5 8 6 1 1 5 0 - 0 1 

- 0 . 3 3 3 4 6 7 6 9 D - 0 4 
0 . 2 9 0 8 0 7 5 2 0 - 0 3 
0 . 2 9 8 2 4 6 6 6 0 - 0 4 

- 0 . 4 2 1 3 7 1 7 7 0 - 0 3 
- 0 . 3 3 2 9 8 1 3 8 0 - 0 3 
- 0 . 1 8 0 8 2 6 9 8 0 - 0 2 
- 0 . 1 9 1 5 7 8 3 3 0 - 0 2 
- 0 . 2 4 0 8 7 5 0 0 0 - 0 2 
- 0 . 3 0 7 2 1 3 5 3 0 - 0 2 
- 0 . 3 5 9 4 6 8 5 5 0 - 0 2 
- 0 . 4 0 4 1 0 4 3 2 0 - 0 2 
- 0 . 4 3 3 8 9 3 4 7 0 - 0 2 
- 0 . 4 4 5 9 0 9 0 1 0 - 0 2 
- 0 . 4 7 1 3 8 5 2 0 0 - 0 2 
- 0 . 4 8 5 6 2 4 8 5 0 - 0 2 
- 0 . 4 9 2 3 6 6 0 7 0 - 0 2 
- 0 . 5 5 4 3 5 2 9 4 0 - 0 2 
- 0 . 5 6 3 1 1 2 9 1 0 - 0 2 
- 0 . 5 6 4 2 3 2 1 4 0 - 0 2 
- 0 . 6 1 4 9 1 0 8 6 0 - 0 2 
- 0 . 6 3 5 9 6 3 1 3 0 - 0 2 
- 0 . 6 9 3 2 7 4 3 4 0 - 0 2 

0 . 1 3 9 9 2 8 9 2 0 - 0 2 
- 0 . 7 1 7 5 2 5 1 9 D - 0 2 
- 0 . 7 0 9 1 8 1 9 6 0 - 0 2 

0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 3 D 0 4 
0 . 1 0 5 9 6 9 0 0 0 0 4 
0 . 1 0 5 9 6 9 0 0 0 0 4 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 3 D 04 
0 . 1 0 5 9 6 9 3 3 0 0 4 
0 . 1 0 5 9 6 9 0 0 0 0 4 
0 . 1 0 5 9 6 9 0 3 D 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 3 0 0 04 
0 . 1 0 5 9 6 9 3 3 0 04 
0 . 1 0 5 9 6 9 3 3 0 04 
0 . 1 0 5 9 6 9 3 3 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 3 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 3 0 0 04 
0 . 1 0 5 9 6 9 3 0 0 0 4 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 0 04 
0 . 1 0 5 9 6 9 0 0 D 04 
0 . 1 0 5 9 6 9 0 D D 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 3 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . I 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 0 4 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 D 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 3 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 3 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 3 0 " 04 
0 . 1 1 D 9 6 9 3 0 D 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 110969000 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 0 9 6 9 3 0 0 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 11Q969DOO 04 
0 . 1 1 0 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
C . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 

0 . 3 7 4 3 0 0 0 0 0 0 0 
0 . 3 5 8 1 0 0 0 0 P 0 0 
0 . 3 4 3 0 0 0 0 0 0 0 0 
0 . 3 2 9 2 0 0 0 0 0 0 0 
0 . 3 1 6 3 0 0 0 0 0 0 0 
0 . 3 0 4 4 0 0 0 0 0 0 0 
0 . 2 9 3 2 0 0 0 0 0 0 0 
0 . 2 8 2 7 0 0 0 0 0 0 0 
0 . 2 7 2 9 0 0 0 0 0 0 0 0.261800000 00 
0 . 2 5 5 2 0 0 0 0 0 0 0 
0 . 2 4 7 1 0 0 0 0 0 0 0 
0 . 2 2 8 7 0 0 0 0 0 0 0 0.212800000 00 
0 . 1 9 8 9 0 0 0 0 0 0 0 
0 . 1 8 6 700 000 0 0 
D.175BOOOOO 0 0 
0.16610000" 00 
0 . 1 4 9 5 0 0 0 0 0 0 0 
0 . 1 3 5 6 0 0 0 0 0 0 0 
0 . 1 1 3 8 0 0 0 0 0 00 
0 . 9 8 4 0 0 0 0 0 0 - 0 1 
0 . 8 7 9 0 0 0 0 0 0 - 0 1 
0 . 7 9 1 0 0 0 0 0 0 - 0 1 
0 . 6 5 3 9 0 0 0 0 0 - 0 1 
0 . 5 7 6 3 0 0 0 0 0 - 0 1 
0 . 5 2 4 8 0 0 0 0 0 - 0 1 
0 . 2 0 4 9 0 0 0 0 0 0 3 
0 . 1 3 9 2 0 0 0 0 0 02 
0 . 4 0 7 0 0 0 0 0 0 0 1 
0 .2BS?3«300 0 1 
o . i j 3 7 o : i o o n o i 
0 .9V5*3oOOn 0 0 
0 . 7 9 0 5 0 0 0 0 0 0 0 
0 . 6 5 4 0 0 0 0 0 0 0 0 
0 . 5 5 6 6 0 0 0 0 0 0 0 
0 . 4 83600000 0 0 
0 . 4 5 9 2 0 0 0 0 0 0 0 
0 . 4 3 7 2 0 0 0 0 " 0 0 
0 . 4 1 7 0 0 0 0 0 0 0 0 
0 . 3 9 8 6 0 0 0 0 0 0 0 
0 . 3 8 1 5 0 0 0 0 0 0 0 
0 . 3 6 5 9 0 0 0 0 0 0 0 
0 . 3 5 1 4 0 0 000 0 0 
0 . 3 3 8 0 0 0 0 0 0 0 0 
0 . 3 2 5 4 0 0 0 0 0 0 0 
0 . 3 1 3 7 0 0 0 0 0 0 0 
0 . 3 0 2 7 0 0 0 0 0 0 0 
0 . 2 9 2 5 0 0 0 0 0 0 0 
0 . 2 8 3 8 0 0 0 0 0 0 0 
0 . 2 7 3 4 0 0 0 0 0 0 0 
0 . 2 6 2 9 0 0 0 0 0 0 0 
0 . 2 4 6 2 0 0 0 0 0 0 0 
0 . 2 2 9 9 0 0 0 0 0 0 0 
0 . 2 1 5 9 0 0 0 0 0 0 0 
0 . 2 0 2 5 0 0 0 0 0 0 0 
0 . 1 9 0 2 0 0 0 0 0 0 0 
0 . 1 7 9 9 0 0 0 0 0 on 
0 . 1 6 3 8 0 0 0 0 0 0 0 
O . 1 4 9 8 0 0 0 0 " on 
0 . 1 2 5 2 0 0 0 0 0 0 0 
0 . 1 0 7 2 0 0 0 0 0 0 0 
0 . 9 7 0 8 0 0 0 0 0 - 0 1 
0 . 8 7 7 0 0 0 0 0 0 - 0 1 
0 . 7 1 9 5 0 0 0 0 0 - 0 1 
0 . 6 2 5 0 0 0 0 0 I V 0 1 
0 . 5 6 4 1 0 0 0 0 0 - 0 1 
0 . 2 1 4 1 0 0 0 0 0 0 3 
0 . 1 4 5 5 0 0 0 0 0 0 2 
0 . 4 2 5 8 0 0 0 0 0 0 1 
0.2U600000 01 
0 . 1 4 0 3 0 0 0 0 0 0 1 
0 . 1 0 4 5 0 0 0 0 0 0 1 
0 . 83150 0 0 0 0 0 0 
0 . 6 8 9 0 0 0 0 0 0 0 0 
0 . 5 8 7 2 0 0 0 0 0 0 0 
0 . 5 1 1 0 0 0 0 0 0 0 0 
0 . 4 8 5 5 0 0 0 0 0 0 0 
0 . 4 6 2 4 0 0 0 0 0 00 
0 . 4 4 1 4 0 0 0 0 0 0 0 
0 . 4 2 2 1 0 0 0 0 D 0 0 
0 . 4 0 4 4 0 0 0 0 0 0 0 
0 . 3 88100000 0 0 
0 . 3 7 2 8 0 0 0 0 0 0 0 
0 . 3 5 8 8 0 0 0 0 0 0 0 
0 . 3 4 5 8 0 0 0 0 0 0 0 
0 . 3 3 3 5 0 0 0 0 0 0 0 
0 . 3 2 2 1 0 0 0 0 0 0 0 
0 . 3 1 1 3 0 0 0 0 0 0 0 
0 . 3 0 4 0 0 0 0 0 0 00 
0 . 2 9 1 9 0 0 0 0 0 00 
0 . 2 8 3 1 0 0 0 0 0 0 0 
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0 .750000000 03 
0 .80000OOOD 03 
a .850000300 03 
0 .900000000 03 
0 .950030000 03 
0 •100000000 04 
0 .110000000 04 
0 .120000000 Oi 
0 .140000000 04 
0 .160000000 04 
0 .ISOOOOOOD 04 
0 .200000000 04 
0 .2 5000 0000 04 
0 .300000000 04 
0 .350000000 04 
0 .130000000 01 
0 .140960000 02 
D .500000000 02 
0 .looooooor oi 
0 . liOOOOCOt: OJ 
0 .20000000" 03 
0 -25000000n 0} 
0 .3 00000000 03 0 .350000000 03 
0 .4 00000000 03 
0 •42000000n 03 
0 •440ooooon J3 
0 •46COOOOOO 03 
0 .480000000 0} 
0 •SOOOOOOOn 03 
0 .320000000 0} 
0 .540000000 03 
0 .560000000 OJ 
0 .580000000 03 
0 .60000000" 03 
J •OiOOOOOOP 03 
0 •640000000 03 
^ .660000000 03 
0 .6 80000000 03 
0 .700000000 03 
0 .75000000" 03 0 .800000000 03 a .65000000" 03 
u .900000000 03 
0 •ssoooooon 01 
0 .100000000 04 
0 .11000000" 04 
0 .120000000 04 
0 .140000000 04 
0 .160000000 04 
0 .160000000 04 
0 .20000000" 04 
0 .250000000 04 
0 •300000000 04 
0 .350000000 04 
0 .100000000 01 •J .146960000 02 0 •500000000 02 0 .10000000D 03 
0 .150000000 03 0 .20000000" 03 
0 .250000000 03 
0 .300000000 03 
0 •150000000 03 
0 .4 0000000" 03 
0 .420000000 03 
0 .440000000 03 
0 .46000000" 03 
u .480000000 03 
0 .500000000 03 
0 .5 20000000 03 
0 .540000000 03 
0 .560000000 03 
0 .5 80000000 03 
0 •630000000 03 
0 .620000000 03 
0 •64000000" 03 
0 .660000000 03 
0 • 630000000 03 0 .700000000 03 
0 .7SOOOOOOD 03 
0 .800000000 03 
0 •850000000 03 
0 .90000000" 03 
0 .950000000 03 
0 .ICOOOOOCP 04 
0 .110000000 04 
0 .120000000 04 
0 .140000000 04 
0 •160000000 04 
0 •180000000 04 
0 .200000000 04 

0 . 755629900 03 
806146870 03 

0 . 856617960 03 
0 . 904102410 03 
0 . 956373770 03 
0 . 100687S40 C4 
0 . 11046B140 04 
0 . 119795740 04 
0 . 139832890 C4 
0 . 158659680 04 
0 . 176577420 04 
0 . 194 384580 04 
c . 236857690 04 
0 . 278902670 04 
0 . 32189B810 04 
0 . 100 CI 9300 01 
0 . 146 9 3 7050 02 
a . 500016310 02 
C. 100036990 03 
C. 15006036? 03 
0 . 200294650 03 
0 . 250417880 03 
c . 300641650 03 
0 . 350894810 03 
c . 401 186300 03 
a . 42140877^ 03 
0 . 441496010 03 
0 . 461581310 03 
0 . 481807750 03 
0 . 501961440 03 
0 . 522036450 CJ 
0 . 542332020 C3 
0 . 5624 1 9410 03 
0 . 582527540 C3 
0 . 60282248') 0} 
0 . 62301196" 03 
0 . 643 3002 30 03 
0 . 667778780 03 
0 . 683474030 o ; 
0 . 703723590 C3 
0 . 754230120 03 
0 . 804624800 03 
0 . 054622960 03 
0 . 504582930 03 
0 . 554567180 03 
c. 10044677D 04 
0 . 110336770 C4 
0 . 120136920 04 
0 . 140211320 04 
0 . 1586862 90 04 
0 . 177004660 04 
0 . 19511941" 04 
0 . 238406540 04 
0 . 280812620 04 
0 . 323503740 04 
0 . 599908380 OO 
0 . 146859040 02 
0 . 500004 830 02 
C. 100016000 C3 
0 . 150033010 C3 
0 . 200166670 03 
c. 250364990 03 
0 . 300570730 03 
0 . 350785280 03 
0 . 400557380 03 
0 . 421068760 03 
0 . 441285500 03 
0 . 461333430 C3 
0. 481488630 03 
0 . 501529810 03 
0 . £21550650 03 
0 . 541716140 03 
0 . 561873420 03 
0 . 581578 760 03 
c . 6021694 70 0 ' 
0 . 622307670 03 
0 . 642415710 03 
0 . 662350160 03 
0 . 682560170 03 
0 . 702549890 03 
0 . 752894960 03 
0 . 803157650 03 
0 . 853017170 03 
0 . 903109910 03 
0 . 953145950 03 0. 100293980 04 
C. 110185040 04 
0. 120151600 04 
0 . 139434590 04 
0 . 15859 75CD 04 
0 . 177268390 04 
0 . 195539850 04 

- 0 . 7 5 0 6 5 2 B 6 D - 0 2 
- 0 . 7 6 8 3 5 8 7 4 0 - 0 2 
- 0 . 7 7 8 5 8 3 3 0 0 - 0 2 
- 0 . 4 5 5 823060 -02 
- 0 . 6 7 0 9 2 2 6 7 0 - 0 2 
- 0 . 6 87537550-02 
- 0 . 4 2 5 5 7 8 4 2 0 - 0 2 

0 . 1 7 0 2 1 4 1 0 0 - 0 2 
0 . 1 1 9 3 6 6 6 9 0 - 0 2 
0 . 8 3 7 6 9 8 0 9 0 - 0 2 
0 . 1 9 0 1 4 3 1 7 0 - 0 1 
0 . 2 8 0 7 7 H 9 0 - 0 1 
0 . 5 2569247D—01 
0 . 7 0 3 2 4 4 1 7 0 - 0 1 
0 . 8 0 2 8 9 1 1 9 0 - 0 1 

- 0 . 1 9 2 9 9 3 4 6 0 - 0 3 
0 . 1 5 6 1 4 7 9 1 0 - 0 3 

- 0 . 3 26177990—04 
- 0 . 3 6 9 9 2 3 8 1 0 - 0 3 
- C . 4 0 2 4 1 2 6 0 0 - 0 3 
- 0 . 1 4 7 3 2 6 8 9 0 - 0 2 
- 0 . 1 6 7 1 5 0 3 7 0 - 0 2 
- 0 . 2 1 3 8 B 2 3 1 D - 0 2 
- 0 . 2 5 5 6 5 9 2 5 0 - 0 2 
- 0 . 2 9 6 5 7 5 3 3 0 - 0 2 
- 0 . 3 3 5 4 2 2 2 9 0 - 0 2 
- 0 . 3 4 0 0 D 1 4 7 0 - 0 2 
- 0 . 3 4 3 7 6 2 6 3 0 - 0 2 
- 0 . 3 76614690-02 
- 0 . 3 9 2 2 8 8 0 0 0 - 0 2 
- 0 . 3 91624500-02 
- 0 . 4 3 1 B 5 5 0 4 0 - 0 2 
- 0 . 4 3 2 0 3 8 3 6 0 - 0 2 
- 0 . 4 3578290D-02 
- 0 . 4 70413420-02 
- 0 . 4 8 5 8 0 0 5 8 0 - 0 2 
- 0 . 5 1 5 6 6 0 6 0 0 - 0 2 
- 0 . 1 1 7 8 6 0 2 5 D - 0 1 
- 0 . 5 1 0 8 8 6 2 5 D - 0 2 
- 0 . 5 3 1 9 4 1 1 5 0 - 0 2 
- 0 . 5 6 4 0 1 5 5 1 0 - 0 2 
- 0 . 5 7 8 1 0 0 4 5 0 - 0 2 
- 0 . 5 4 3 8 7 7 1 4 0 - 0 2 
- 0 . 5 0 9 2 1 4 9 5 0 - 0 2 
- 0 . 4 8 0 7 5 5 6 9 0 - 0 2 
- 0 . 4 4 6 7 7 1 8 6 0 - 0 2 
- 0 . 3 0 6 1 5 3 1 6 0 - 0 2 
- 0 . 1 1 4 1 0 1 0 4 0 - 0 2 
- 0 . 1 5 0 9 4 1 6 9 0 - 0 2 

0 . 8 2 1 0 7 1 6 4 0 - 0 2 
0 . 1 6 & 4 0 8 0 5 0 - 0 1 
0 . 2 4 4 0 2 9 7 1 0 - 0 1 
0 . 4 6 3 7 3 8 2 4 0 - 0 1 
0 . 6 3 9 5 7 9 3 7 0 - 0 1 
0 . 7 5 7 0 3 5 9 5 0 - 0 1 
0 . 9 1 6 1 5 3 2 6 0 - 0 4 
0 .686962 080 - 3 3 

- 0 . 9 6 6 8 2 3 1 5 0 - 0 5 
- 0 . 1 5 9 9 7 9 0 4 0 - 0 3 
- 0 . 2 2 0 0 6 3 3 0 0 - 0 3 
- 0 . 8 3 3 3 7 3 7 9 0 - 0 3 
- 0 . 1 4 5 9 9 4 860 -02 
- 0 . 1 9 0 2 4 3 5 3 0 - 0 2 
- 0 . 2 2 4 3 6 7 0 5 0 - 0 2 
- 0 . 2 3 9 3 4 4 5 6 0 - 0 2 
- 0 . 2 5 4 4 6 5 5 5 0 - 0 2 
- 0 . 2 9 2 1 5 9 5 9 0 - 0 2 
- 0 . 2 8 9 8 7 5 1 3 0 - 3 2 
- 0 . 3 1 0 1 3 1 5 6 0 - 0 2 
- 0 . 3 0 5 9 6 1 7 9 0 - 0 2 
- 0 . 2 9 8 2 0 2 7 2 D - 0 2 
- 0 . 3 1 8 1 7 4 7 2 0 - 0 2 
- 0 . 3 3 4 5 3 9 9 8 0 - 0 2 
- 0 . 3 4 1 1 6 5 9 6 0 - 0 2 
- 0 . 3 6 1 5 7 7 8 4 0 - 0 2 
- 0 . 3 7 2 2 0 4 2 4 0 - 0 2 
- 0 . 3 7 7 3 7 6 1 5 0 - 0 2 
- 0 . 3 5 6 0 8 5 2 2 0 - 0 2 
- 0 . 3 7 6 4 9 5 0 8 0 - 0 2 
- 0 . 3 6 4 2 6 9 8 0 0 - 0 2 
- 0 . 3 8 5 9 9 4 9 7 0 - 0 2 
- 0 . 3 9 4 7 0 6 4 6 0 - 0 2 
- 0 . 3 5 4 9 6 0 8 8 0 - 0 2 
- 0 . 3 4 5 5 4 5 3 7 0 - 0 2 
- 0 . 3 3 1 1 5 2 1 6 0 - 0 2 
- 0 . 2 9 3 9 75110-02 
- 0 . 1 & 8 2 1 3 9 8 0 - 0 2 
- 0 . 1 2 6 3 3 0 8 5 D - 0 2 

0 . 4 0 3 8 6 2 2 3 0 - 0 2 
0 . 8 7 6 5 5 9 5 1 0 - 0 2 
0 . 1 5 1 7 5 6 1 8 0 - 0 1 
0 . 2 2 3 0 0 7 2 6 0 - 0 1 

0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 0 3 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 3 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 .11596900? 04 
0 .11596930D 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 1 5 9 6 9 0 0 0 04 
0 . 1 2 0 9 6 9 0 0 0 04 
0 . 1 2 0 9 6 9 3 3 0 04 
0 . 1 2 0 9 6 9 3 0 0 04 
0 .12096900 0 04 
0 . 1 2 0 9 6 9 0 0 0 04 
0 . 1 2 0 9 6 9 0 0 0 04 
0 . 1 2 0 9 6 9 0 0 0 04 
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0 . 4 9 9 4 8 2 0 2 0 03 
0 . 5 1 9 7 6 8 2 4 0 03 
c . 5 4 0 1 1 5 9 9 0 03 
0 . 5 6 0 3 4 9 9 2 0 03 
0 . 5 8 0 6 9 0 4 1 0 03 
c . 6 0 1 2 2 0 6 1 0 03 
0 . 6 2 1 8 2 8 5 4 0 03 
0 . 6 4 2 3 9 3 4 2 0 03 
0 . 6 6 3 3 0 7 3 4 0 03 
0 . 6 8 3 4 4 0 3 6 0 03 
0 . 7 0 3 7 4 3 0 6 0 03 
0 . 7 5 3 0 2 0 1 7 0 03 
0 . 8 0 1 1 5 1 8 2 0 03 
0 . d 4 7 6 4 3 0 2 0 03 
0 . 893934B3D 03 
0 . 9 4 2 2 4 7 4 8 0 03 
0 . 9 9 2 0 0 4 6 7 0 03 
0 . 1 0 9 0 1 0 7 1 0 04 
0. 1190 9 6250 04 
0 . 1 3 8 9 8 4 3 6 0 0 4 
0 . 15884 7340 04 
0 . 178 717650 04 
0 . 1 9 8 2 0 8 3 3 0 04 
0 . 24766 1 470 04 
c . 2 9 9 9 2 1 6 5 0 04 
a . 3 5 4 4 5 2 0 5 0 04 
0 . 9 9 9 8 8 9 5 0 1 00 
0 . 1 4 6 9 5 1 6 V " 02 
0 . 4 9 9 5 2 1 2 9 P 0 2 
0 . 9UB602831 02 
0 . 149 725200 03 
0 . 1 9 9 5 8 5 7 8 0 03 
0 . 249 492720 03 
0 . 2 9 9 4 1 3 8 3 0 03 
0 . 3 4 9 4 5 8 9 7 0 03 
0 . 3 9 9 6 8 9 2 2 0 03 
c . 4 1 9 8 6 0 7 2 0 03 
0 . 4 3 9 9 7 9 0 6 0 03 
0 . 4 6 0 1 3 8 9 2 0 03 
0 . 4 8 0 3 7 8 2 6 0 03 
0 . 5 0 0 1 5 3 3 1 0 03 
c . 5 2 0 8 4 9 2 8 " 03 
0. 5 4 1 3 7 1 7 5 0 03 
0. 5 6 1 6 8 0 0 0 0 03 
0 . 578 39251D 03 
0 . 6 0 2 5 4 1 1 6 0 C3 
0 . 6 2 3 0 4 7 0 1 D 03 
0. 6 4 3 3 3 9 5 9 " C3 
0 . 664 0 6 4 0 1 0 03 
0 . 6 8 4 6 1 1 8 6 0 03 
0 . 704 847590 03 
0 . 7 5 6 0 1 5 2 8 0 03 
0 . 8 0 6 8 8 9 9 3 0 03 
0 . 855 6 9 5 0 7 0 03 
0 . 9 0 2 4 8 6 0 6 0 03 
0 . 9 4 8 4 3 1 3 0 0 03 
0 . 9 9 4 5 2 1 1 4 0 03 
0 . 1 0 8 9 0 0 2 3 0 04 
0 . 1 1 8 7 7 9 1 5 0 04 
0 . 1 3 9 2 8 8 0 3 0 04 
c . 1 6 0 8 4 3 2 9 0 04 
0 . 179 5 4 0 9 5 0 04 
0 . 19771596D 04 
0 . 2 4 5 7 7 2 6 6 0 04 
0 . 2 9 6 0 3 0 6 0 0 04 
0 . 34B33272D 04 
0 . 1 0 0 0 5 1 8 7 0 01 
0 . 146 8 8 9 3 2 0 02 
0 . 4 9 9 5 6 6 2 6 0 02 
0 . 9 9 8 9 3 8 8 9 0 02 
0 . 1 4 9 8 1 3 9 5 0 03 
0 . 1 9 9 7 5 9 9 8 0 03 

0 . 8 32786310—02 
0 . 8 6 3 7 6 4 5 T D - 0 2 
0 . 8 7 1 8 1 4 0 3 D - 0 2 
0 . 2 5 6 8 1 4 * 1 0 - 0 2 

— 0 . 1 0 4 0 4 7 0 6 D - O l 
- 0 . 2 5 7 2 3 2 8 5 0 - 0 1 

0 . 9 5 B 0 4 4 9 4 0 - 3 4 
0 . 5 4 0 4 I 9 4 0 D - 0 3 
0 . 1 1 7 4 7 8 8 5 D — 0 2 
0 . 2 02784 9 8 0 - 0 2 
0 . 2 5 2 2 3 6 6 4 0 - 0 2 
0 . 3 0322096D—02 
0 . 3 2 7 2 3 5 8 2 0 - 0 2 
0 . 3 2 4 4 4 9 3 8 0 - 0 2 
0 . 3 1 6 9 2 4 5 7 0 - 0 2 
0 . 2 7 6 5 3 6 0 5 D - 0 2 
0 . 2 3 3 3 2 2 6 0 0 - 0 2 
0 . 2 20810 2 3 0 - 0 2 
0 . 1 8 7 1 9 4 0 6 0 - 0 2 
0 . 1 2 2 7 8 3 6 2 0 - 0 2 
0 . 1 0 3 5 9 5 3 9 0 - 0 2 
0 . 4 4 5 6 8 3 6 2 D - 0 3 

- 0 . 2 1 4 7 9 1 1 3 0 - 0 3 
- 0 . 6 2 4 8 6 3 2 2 0 - 0 3 
- 0 . 1 1 9 0 3 7 0 7 0 - 0 2 
- 0 . 2 0 3 4 3 4 7 1 D - 0 2 
- 0 . 2 9 4 9 2 5 5 0 0 - 0 2 
- 0 . 3 7 3 9 7 2 1 B D - 0 2 
- 0 . 5 0 1 1 1 1 8 2 0 - 0 2 
- 0 . 5 0 5 9 3 5 4 5 0 - 0 2 
- 0 . 5 34722 8 8 0 - 0 2 
- 0 . 4 0 2 6 8 9 4 6 0 - 0 2 
- 0 . 1 4 3 9 7 6 9 5 0 - 0 2 

0 . 2 7 7 2 9 1 2 6 0 - 0 Z 
0 . 6 7 3 9 0 7 8 5 0 - 0 2 
0 . 8 1 6 0 5 5 1 7 0 - 0 2 
0 . 7 9 9 5 3 3 3 1 0 - 0 2 
0 . 8 9 9 3 5 8 7 4 0 - 0 2 
0 . 7 5 3 1 2 2 5 9 0 - 0 2 
0 . 7 2 5 4 5 4 9 0 0 - 0 2 
0 . 7 2 0 4 0 9 6 2 0 - 0 2 
0 . 7 1 2 4 1 8 2 3 0 - 0 2 
0 . 8 9 5 8 3 6 3 1 0 - 0 2 
0 . 9 3 5 4 1 1 1 4 0 - 0 2 
0 . 2 6 1 1 5 0 5 4 0 - 0 3 

- 0 . 1 2 7 2 0 1 5 5 0 - 0 1 
0 . 1 1 0 4 9 8 6 2 0 - 0 3 
0 . 5 7 0 8 0 3 5 3 0 - 0 4 
0 . 9 5 7 4 2 3 0 2 0 - 0 3 
0 . 1 4 9 7 1 7 3 6 0 - 0 2 
0 . 1 8 3 1 9 8 7 6 0 - 0 2 
0 . 2 0 7 1 1 2 1 9 0 - 0 2 
0 . 2 0 2 9 1 3 1 2 0 - 0 2 
0 . 1 9 5 3 8 8 9 2 0 - 0 2 
0 . 1 5 4 5 7 8 3 7 0 - 0 2 
0 . 7 7 6 9 3 9 3 2 D - 0 3 
0 . 3 3 1 6 2 9 0 7 0 - 0 3 
0 . 4 7 5 9 6 5 8 5 0 - 0 4 

- 0 . 3 0 2 0 0 9 8 3 D - 0 3 
- 0 . 7 8 8 0 4 1 3 8 0 - 0 3 
- 0 . 3 0 6 6 2 6 3 1 0 - 0 3 
- 0 . 1 6 3 3 2 3 3 2 0 - 0 2 
- 0 . 2 5 4 0 2 7 7 7 0 - 0 2 
- 0 . 2 9 9 9 9 9 7 0 0 - 0 2 

0 . 2 7 7 1 5 2 7 6 0 - 0 2 
- 0 . 4 2 3 5 2 6 8 0 D - 0 2 
- 0 . 4 9 1 4 5 2 6 8 0 - 0 2 
- 0 . 5 2 1 6 1 0 8 5 0 - 0 2 
- 0 . 6 1 5 7 5 9 3 1 0 - 0 2 
- 0 . 6 7 8 2 1 5 0 7 0 - 0 2 
- 0 . 6 9 2 5 1 3 3 8 0 - 0 2 
- 0 . 8 0 2 0 3 7 5 9 0 - 0 2 
- 0 . 8 6 1 2 4 1 3 7 0 - 0 2 
- 0 . 6 7 0 0 0 8 0 5 0 - 0 2 
- 0 . 2 7 6 2 2 8 3 5 0 - 0 2 

0 . 1 6 5 1 2 6 4 7 0 - 0 2 
0 . 5 4 7 8 8 6 2 8 D - 0 2 
0 . 9 9 9 7 8 9 0 9 0 - 0 2 
0 . 1 0 1 7 3 7 9 0 0 - 0 1 
0 . 5 0 8 5 4 8 3 6 0 - 0 2 

- 0 . 5 2 7 0 5 6 6 8 0 - 0 2 0.255026110-02 
0 . 1 1 4 2 0 2 1 0 0 - 0 1 
0 . 1 6 9 0 9 3 4 2 0 - 0 1 
0 . 1 3 2 3 1 3 4 6 0 - 0 1 
0 . 4 7 6 3 6 6 2 5 0 - 0 2 

- 0 . 5 1 8 6 5 1 6 5 0 - 0 3 
0 . 4 8 0 9 3 7 6 7 0 - 0 3 
0 . 8 6 7 4 8 3 4 5 0 - 0 3 
0 . 1 0 6 1 1 0 9 6 0 - 0 2 
0 . 1 2 4 0 3 1 3 9 0 - 0 2 
0 . 1 2 0 0 1 1 0 5 0 - 0 2 

0 . 7 7 9 6 9 0 3 0 0 33 
0 - 7 7 9 6 9 0 3 0 D 03 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 0 0 0 0 3 
0 . 7 7 9 6 9 0 3 3 0 0 3 
0 . 7 7 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 0 0 0 03 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 D 0 3 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 3 3 0 D 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 1 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6903 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 3 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 3 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 D 03 
0 . 8 1 9 6 9 0 3 0 D 03 
0 . 8 1 9 6 9 0 0 0 D 03 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 D 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 03 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 9 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 D 0 3 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 0 0 0 03 
0 . 8 1 9 6 9 0 0 0 0 0 3 
0 . 8 1 9 6 9 0 3 0 0 0 3 
0 . 8 3 9 6 9 0 0 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 0 3 

0 . 4 0 9 1 0 0 0 0 0 - 0 1 
0 . 3 9 6 9 0 0 0 0 0 - 0 1 
0 . 3 8 7 5 0 0 0 0 0 - 0 1 
0 . 3 7 0 5 0 0 0 0 0 - 0 1 
0 . 3 5 8 5 0 0 0 0 0 - 0 1 
0 . 3 4 9 4 0 0 0 0 0 - 0 1 
0 . 1 4 7 6 0 0 0 0 0 0 3 
0 . 9 9 7 9 0 0 0 0 0 0 1 
0 .288200000 01 
0 . 1 4 0 4 0 0 0 0 0 0 1 
0< 9 1 0 3 0 0 0 0 0 0 0 
0 . 6 6 2 9 0 0 0 0 0 0 0 
0 . 5 1 3 8 0 0 0 0 0 0 0 
0 . 4 1 3 8 0 0 0 0 0 CO 
0 . 3 4 1 9 0 0 0 0 0 0 0 
0 . 2 8 7 4 0 0 0 0 0 0 0 
0 . 2 6 9 0 0 0 0 0 0 0 0 
0 . 2 5 2 2 3 0 0 0 0 0 0 
0 . 2 3 6 9 0 0 0 0 0 0 0 
3 . 2 2 2 6 0 0 0 0 0 0 0 
0 . 2 0 9 5 0 0 0 0 0 0 0 
0 . 1 9 7 2 0 0 0 0 0 0 0 
0 . 1 8 5 f l ) 0 0 0 0 0 0 
0 . 1 7 5 0 0 0 0 0 0 0 0 
0 . 1 6 4 9 0 0 0 0 0 0 ? 
0 . 1 5 5 3 0 0 0 0 1 0 0 
0 . 1 4 6 2 0 0 0 0 0 0 0 
0 . 1 3 7 6 0 0 0 0 0 0 0 
0 . 1 2 9 3 0 C 0 0 Q 0 0 
0 . 1 2 1 7 0 0 0 0 0 0 0 
0 . 1 1 4 4 0 0 0 0 0 0 0 
0 . 9 8 1 8 0 0 0 0 0 - 0 1 
0 . 8 4 7 0 0 0 0 0 0 - 0 1 
0 . 7 4 5 4 0 0 0 0 0 - 0 1 
0 . 6 7 2 9 0 0 0 0 O - O l 
0 . 6 2 0 2 0 0 0 0 0 - 0 1 
0 . 5 8 1 6 0 0 0 0 0 - 0 1 
0 . " 5 3 1 2 0 0 0 0 0 - 0 1 
0 . 4 9 8 0 0 0 0 0 0 - 0 1 
0 . 4 5 7 6 0 0 0 0 0 - 0 1 
0 . 4 3 3 0 0 0 0 0 0 - 0 1 
0 . 4 1 6 1 0 0 0 0 0 - 0 1 
0 . 4 0 3 8 0 0 0 0 0 - 0 1 
C - 3 8 2 7 0 0 0 0 0 - 0 1 
0 . 3 6 8 4 0 0 00 0 - 0 1 
0 . 3 5 7 8 0 0 0 0 0 - 0 1 
0 . 1 5 1 3 0 0 0 0 0 0 3 
9 . 1 0 2 3 0 0 0 0 0 0 2 
0 . 2 9 6 0 0 0 0 0 0 0 1 
0 . 1 4 4 5 0 0 0 0 0 0 1 
0 . 9 3 9 5 0 0 0 0 0 0 0 0.686200000 00 
0 . 5 3 3 7 0 0 0 0 0 0 0 
0 . 4 3 1 7 0 0 0 0 0 0 0 
0 . 3 S B 4 0 0 0 0 0 0 0 
0 . 3 0 3 0 0 0 0 0 0 0 0 
0 . 2 8 4 4 0 0 0 0 0 0 0 
0 . 2 6 7 5 0 0 0 0 0 0 0 
0 . 2 5 2 0 0 0 3 0 0 0 0 
0 . 2 3 7 7 0 0 0 0 0 0 0 
0 . 2 2 4 8 0 0 0 0 0 0 0 
0 . 2 1 2 3 0 0 0 0 0 0 0 
0 .200800000 00 
0 . 1 9 0 2 0 0 0 0 0 0 0 
0 .182000000 00 
0 . 1 7 0 9 0 0 0 0 0 0 0 
3 . 1 6 2 1 0 0 0 0 0 0 0 
0 . 1 5 1 9 0 0 0 0 0 0 0 
0 . 1 4 6 0 0 0 0 0 0 0 0 
3 . 1 3 8 6 0 0 0 0 0 0 0 
0 . 1 3 1 7 0 0 0 0 0 0 0 
0 . 1 1 5 8 0 0 0 0 0 0 0 0.102000000 00 
0 . 9 0 6 1 0 0 0 0 0 - 0 1 
0 . 8 1 5 0 0 0 0 0 0 - 0 1 
0 . 7 4 3 3 0 0 0 0 0 - 0 1 
0 . 6 8 7 4 0 0 0 0 0 - 0 1 
0 . 6 0 9 1 0 0 0 0 D - 0 1 
0 . 5 5 7 9 0 0 0 0 0 - 0 1 
0 . 4 9 6 0 0 0 0 0 0 - 0 I 
0 . 4 5 9 1 0 0 0 0 0 - 0 1 
0 . 4 3 7 9 0 0 0 0 0 - 0 1 
0 . 4 2 2 7 0 0 0 0 0 - 0 1 
0 . 3 9 6 2 0 0 0 0 0 - 0 1 
0 . 3 7 9 1 0 0 0 0 0 - 0 1 
0 . 3 6 6 8 0 0 0 0 0 - 0 1 
0 . 1 5 4 9 0 0 0 0 0 0 3 
0 . 1 0 4 9 0 0 0 0 0 0 2 
0 . 3 0 3 8 0 0 0 0 0 0 1 
0 . 1 4 B 6 0 0 0 0 0 0 1 
0 . 9 6 8 3 0 0 0 0 0 0 0 
0 . 7 0 9 0 0 0 0 0 0 0 0 
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0 . 2 5 0 0 0 0 0 0 0 0 3 
0 . 3 0 0 0 0 0 0 0 0 0 3 
0 . 3 5 0 0 0 0 0 0 P 0 3 
0 . 4 0 0 0 0 0 0 0 0 0 3 
0 . 4 2 0 0 0 0 0 0 0 0 3 
0 . 4 4 0 3 0 0 0 0 0 0 3 
0 . 4 6 0 0 0 0 0 0 0 33 
0 . 4 8 0 0 0 0 0 0 0 0 3 
0 . 5 0 0 0 0 0 0 0 0 0 3 
0 . 5 2 0 0 0 0 0 0 0 0 3 
0 . 5 4 0 0 0 0 0 0 P 0 3 
0 . 5 6 0 0 0 0 0 0 0 0 3 
0 • 5 8 0 0 0 0 0 0 D 0 3 
0 . 6 0 0 0 0 0 0 0 0 0 3 
0 . 6 2 0 0 0 0 0 0 D 03 
0 . 6 4 0 0 0 0 0 0 0 0 3 
0 . 6 6 0 0 0 0 0 0 0 0 3 
0 . 6 8 0 0 0 0 0 0 0 0 3 
0 . 7 0 0 0 0 0 0 0 0 0 3 
0 . 7 5 0 0 0 O O O P 0 3 
0 . 8 0 0 0 0 0 0 0 0 0 3 
3 . 1 ) 5 0 0 0 0 0 0 0 0 3 
0 . 9 0 0 0 0 0 0 0 0 3 3 
0 . 9 5 0 0 0 0 0 0 0 0 3 
0 . 1 0 0 0 0 0 0 0 1 0 4 
0 . 1 1 0 0 0 0 0 0 0 0 4 
0 . 1 2 0 0 0 O O O P 0 4 
0 . 1 4 0 0 0 0 0 0 0 0 4 
0 . 1 6 0 0 0 0 0 0 1 0 4 
3 . 1 8 0 0 0 0 0 0 0 04 
0 . 2 0 0 0 0 0 0 0 0 0 4 
0 . 2 5 0 0 0 0 0 0 0 04 
0 . 3 0 0 0 0 0 0 0 1 14 
0 . 3 5 0 0 0 0 0 0 P 0 4 
0 . lOOOOOOOD 0 1 
3 . 1 4 6 9 6 0 0 0 0 02 
0 • 5 3 0 0 0 0 0 0 P 32 
0 . 1 0 0 0 0 0 0 0 0 03 
0 . l i o n o o o o o OJ 
0 . 2 0 0 0 0 0 0 0 0 0 3 
u . 2 5 0 0 0 0 0 0 0 0 3 
0 . 3 0 0 0 0 0 0 0 0 0 3 
0 . 3 5 0 0 0 0 0 0 0 D3 
0 . 4 0 0 0 0 0 0 0 0 03 
0 . 4 2 0 0 0 0 0 0 0 1 3 
0 . 4 4 0 0 0 0 0 0 0 0 3 
3 . 4 6 0 0 0 0 0 0 0 0 3 
0 . 4 3 0 0 0 0 0 0 1 0 3 
a . 5 0 0 0 0 0 0 0 0 03 
0 . 5 2 0 0 0 0 0 0 0 03 
0 . 5 4 0 0 0 0 0 0 P 03 
0 . 5 6 0 0 0 0 0 0 0 03 
0 . 5 8 0 0 0 0 0 0 0 0 3 
0 . 6 0 0 0 0 0 0 0 0 0 3 
0 . 6 2 0 0 0 0 0 0 0 03 
3 . 6 4 0 0 0 0 0 0 0 0 3 
0 • 6 6 0 0 0 0 0 0 P 03 
0 • 6 3 G 0 0 0 0 0 D 03 
0 . 7 0 0 0 0 0 0 0 0 03 
0 . 7 5 0 0 0 0 0 0 0 0 3 
0 . 8 0 0 0 0 0 0 0 0 0 3 
0 . 8 5 0 0 0 0 0 0 0 0 3 
0 . 9 0 0 0 0 0 0 0 0 0 3 
0 . 9 5 0 0 0 0 0 0 1 03 
0 . 1 0 0 0 0 0 0 0 1 04 
0 . 1 1 0 0 0 0 0 0 0 0 4 
0 . 1 2 0 0 0 0 0 0 1 04 
0 . 1 4 0 0 0 0 0 0 0 0 4 
0 . 1 6 0 0 0 0 0 0 P 04 
0 . 1 8 0 0 0 0 0 0 0 0 4 
0 .200000000 0 4 
0 . 2 5 0 0 0 0 0 0 0 0 4 
0 . 3 0 0 0 0 0 0 0 1 0 4 
0 . 3 5 0 0 0 0 0 0 0 0 4 
u . 1 0 0 0 0 0 0 0 0 OT 
0 . 1 4 6 9 6 0 0 0 0 02 
0 . 5 0 0 0 0 0 0 0 0 02 
0 . 1 0 0 0 0 0 0 0 0 0 3 
0 , . 1 5 0 0 0 0 0 0 0 03 
0. • 2 OOOOOUOO 0 3 
0 . 2 5 0 0 0 0 0 0 1 03 
0 . 3 0 0 3 0 0 0 0 0 0 3 
0 . 3 5 0 0 0 0 0 0 0 03 
0 . 4 0 0 0 0 0 0 0 0 0 3 
0 . 4 2 0 0 0 0 0 0 0 0 3 
0 . 4 4 0 0 0 0 0 0 0 0 3 
0 . 4 6 0 0 0 0 0 0 0 0 3 
0 . 4 8 0 0 0 0 0 0 D 03 
0 . 5 0 0 0 0 0 0 O P 0 3 
0 . 5 2 0 0 0 0 0 0 0 0 3 
0 , . 5 4 0 0 0 0 0 0 D 0 3 
0 .56COOOOOD 0 3 

0 . 2 4 9 7 0 3 3 0 P 03 
0 . 2 9 9 7 7 6 9 8 0 03 
0 . 3 4 9 9 8 0 3 5 0 03 
0 . , 4 0 0 2 7 5 3 5 0 03 
0 . 4 2 0 3 9 5 9 5 D 03 
0 . 4 4 0 6 2 6 7 1 1 03 
c . , 4 6 D 8 3 4 0 5 D 0 3 
0 . 4 8 1 1 7 6 4 0 0 C3 
0 . 5 0 1 4 3 9 2 3 D 03 
0 . 5 2 1 7 1 5 1 1 0 03 
0 . 5 4 2 1 6 7 1 6 0 C3 
0 . 5 6 2 6 4 2 2 TO 03 
0 . 5 3 1 0 5 8 1 6 0 • 3 
0 . 6 0 3 6 1 4 1 2 0 03 
c . 6 2 4 0 2 2 1 3 0 03 
0 . 6 4 4 2 5 2 5 3 0 0 3 
0 . 665 2 3 5 B 2 D 0 3 
0 . 6 8 5 8 2 9 1 6 0 03 
0 . 7 0 6 1 5 0 0 0 0 03 
0 . 7 5 7 5 1 0 5 0 0 03 
0 . , 8 0 8 7 9 5 3 4 0 03 
0 . 8 5 9 2 7 9 9 6 0 03 
0 . 9 0 7 8 3 2 1 6 0 03 
a. 9 5 5 1 3 2 3 2 0 0 3 
0 . 1 0 0 1 0 9 1 0 0 0 4 
0 . 108 8 4 7 1 OP 0 4 
c . 1 1 7 6 0 1 4 8 0 04 
0 . 14.! 1 5 9 0 6 0 04 
0 . 1 5 9 8 4 9 4 5 0 04 
0 . 1 7 8 1 3 4 6 2 0 04 
0 . 197 7 2 3 9 1 0 0 4 
0 . 2 4 4 5 6 8 7 3 0 0 4 
0 . 292 3 8 4 4 3 0 C4 
0 . 342 5 9 3 6 3 0 0 4 
0 . 1 0 0 0 4 8 6 5 D 01 
0 . 1 4 6 9 6 1 8 9 0 C2 
3 . 4 9 9 7 1 6 0 ID 02 
0 . 9 9 9 0 3 3 9 0 P 02 
0 . 149 8 8 4 1 4 D 03 
0 . 1 9 9 8 3 7 6 5 0 03 
0 . 2 4 9 9 3 9 0 0 0 03 
0 . 3 0 0 0 7 9 2 1 0 0 3 
0 . 3 5 0 2 7 9 9 1 0 0 3 
0. 4 0 0 6 0 1 C 3 D 03 
c . 4 2 0 9 0 9 5 4 1 03 
c . 4 4 1 0 7 1 7 5 D 03 
0 . 4 6 0 8 4 5 2 J P 0 3 
0 . 4 8 1 7 2 9 0 2 O C3 
0 . 5 0 2 0 4 8 7 0 D C3 
0 . 5 2 2 4 .31990 03 
0 . 5 4 2 6 8 1 1 9 0 0 3 
0 . 5 6 3 1 5 3 6 7 P 0 3 
0 . 5 8 3 5 2 4 8 3 P 03 
0 . 6 0 4 0 3 7 3 7 P 03 
0 . 6 2 4 8 1 2 0 0 0 03 
0 . 6 4 4 9 8 1 8 9 D 03 
0 . 6 6 5 6 5 6 9 4 P 0 3 
0 . 6 7 9 8 9 8 0 9 0 03 
0 . 706 86 6 6 OP 0 3 
0 . 7 5 4 4 1 8 6 8 D 03 
0. 809 5 9 5 1 5 0 0 3 
0 . 960 1 8 0 6 2 0 0 3 
0 . 9 1 0 3 7 1 8 4 0 03 
0 . 9 5 9 0 8 9 1 9 0 0 3 
0 . 1 0 0 6 8 8 5 2 0 04 
c . 1 1 0 0 5 9 2 6 0 0 4 
0 . 1 1 9 3 8 7 8 7 0 04 
0 . 1 3 9 5 2 6 9 3 0 04 
0 . 1 6 0 6 3 9 2 6 0 0 4 
0 . 1 7 6 8 7 3 0 1 0 0 4 
0. 1 9 7 8 6 9 6 2 0 04 
0 . 2 4 3 9 4 7 1 3 0 04 
c . 290 3 7 0 7 6 0 04 
0 . 3 3 7 8 9 6 7 0 0 0 4 
0 . 9 9 9 8 1 9 8 4 0 0 0 
0 . 1 4 6 9 5 7 4 9 0 02 
0 . 4 9 9 872 7 0 0 0 2 
0. 9 9 9 8 6 9 9 8 0 02 
0. 1 4 9 9 8 8 2 2 0 03 
0. 2 0 0 0 7 7 1 3 0 03 
0. 2 5 0 2 1 9 2 2 D 03 
0. 3 0 0 4 4 7 6 90 0 3 
0 . 3 5 0 7524 70 C3 
0. 4 0 1 2 5 2 8 3 0 0 3 
0. 4 2 1 4 7 7 2 6 0 0 3 
0 . 4 4 1 7 2 6 4 1 0 C3 
0. 4 6 1 9 5 7 4 70 03 
0 . 4 8 2 3 0 6 1 7 0 03 
0 . 502 5 4 9 6 80 03 
0 . 5 2 2 9 1 9 5 7 0 0 3 
0 . 5 4 3 4 1 0 5 7 0 03 
0 . 5 6 3 8 5 0 9 2 0 03 

0 * 1 1 0 6 7 8 6 0 0 - 0 2 
0 . 7 4 3 3 8 9 2 9 D - 0 3 
0 * 5 6 1 4 2 9 4 7 0 - 0 4 

- 0 . 6 B B 3 7 5 2 4 D - 0 3 
- 0 . 9 4 2 73 5 8 6 0 - 0 3 
- 0 . 1 4 2 4 3 4 0 7 ' " > - 0 2 
- 0 . 1 8 1 3 1 6 0 1 0 - 0 2 
- 0 . 2 4 5 0 8 3 9 8 0 - 0 2 
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0.*OOOOOOOD 03 0.100000000 01 
0 . 1 * 6 9 6 0 0 0 0 02 
0 . 5 0 0 0 0 0 0 0 0 02 
O.lOOOOOOOO 03 
O.ISQOOOQOO 0 } 
0 . 2 0 0 0 0 0 0 0 0 03 
0 . 2 5 0 0 0 0 0 0 0 03 
0 . 3 0 0 0 0 0 0 0 0 03 
0.35000OOOD 03 
0 . * 0 0 0 0 0 0 0 0 03 

PRED 
0 . S 9 8 4 0 5 1 1 0 00 
0 . 9 9 6 5 1 9 4 6 0 00 
0 . 9 9 9 5 0 3 9 3 0 00 
0 . 999 817260 00 
0 . 146058940 02 
0 . 9 9 9 6 0 1 3 4 0 OC 
0 . 146263450 02 
0 . 4 9 4 3 4 9 9 0 0 02 
0 . S968208CD 00 
0 . 146458940 02 
0 . 4 9 5 7 5 8 9 3 0 02 
c . 100014920 01 
0 . 1465551 OP 02 
0 . 4 9 * 7 4 1 7 5 0 C2 
0 . 100035070 CI 
0 . 146642420 02 
0 . 4 9 7 5 9 0 5 2 0 02 
0 . 582414780 C2 
0 . 100071030 01 
0 . 1467124 70 02 
0 . 4979162 70 C2 
c . 9 8 7 4 0 0 0 3 0 02 
0 . 100074720 01 
0 . 146 755650 02 
0 . 4 9 8 4 3 4 9 3 0 02 
0 . 990638170 C2 
0 . 100076740 01 
0 . 146 781370 02 
0 . 498 602460 02 
0 . 992 778190 C2 
0 . 14767605" 03 
0 . 100077460 0 1 
0 . 146627340 02 
0 . 498 770100 02 
0 . 9 9 4 2 2 7 1 2 0 02 
0 . 148305850 03 
0 . 195 712700 03 
0 . 100162030 01 
0 . 146 8064 70 02 
0 . 493 80343(1 C2 
0 . S95715620 02 
0 . 14869618P 03 
c . 197031770 C3 
0 . 243565430 03 
c . 1000761 OP 01 
0 . 146814770 C2 
0 . 4 9 8 9 7 4 9 6 0 02 
c . 996157150 02 
c . 148967T5D C3 
0 . 197827880 03 
0 . 24 5 740090 03 
0 . 29172S59P C3 
0 . 100074420 01 
0 . 146824310 02 
0 . 4991181OD 02 
0 . 996177750 02 
0 . 149151870 03 
0 . 198312850 03 
0 . 24B251800 03 
0 . 294745230 03 
0 . 3352681CO 03 
0 . 100034090 01 
0 . 146832300 02 
0 . 4 9 9 1 1 7 4 3 0 G2 
0 . 9 9 6 2 1 0 3 9 0 02 
0 . 149213200 03 
c . 19853147D 03 
0 . 2 4 7 2 6 0 8 5 0 03 
0 . 295268840 03 
0 . 341201200 03 
0 . 38113031L 03 
0 . 999948110 00 
0 . 146 837090 02 
0 . 49907615D 02 
0 . 9 9 6 7 9 7 5 2 0 02 
0 . 149278150 03 
0 . 1 9 8 6 / 7 0 9 0 01 
0 . 2 4 7 7 1 0 5 8 0 03 
0 . 296358010 03 
0 . 3 4 4 3 4 5 7 9 0 0 3 
0 . 3 9 1 1 9 0 5 7 0 0 3 
0 . 1 0 0 0 3 2 8 6 0 01 
0 . 146839000 C2 
0 . 4 9 9 1 8 9 0 3 0 02 
0 . 9 9 7 1 8 2 4 2 " 02 
0 . 149320050 03 
0 . 198744350 0 3 
3 . 24793B240 03 
3 . 296 795460 C3 
0 . 34524062P 0 3 
O . 393124630 0 3 

PFS 
0 . 1 5 9 * 8 9 1 2 0 - 0 2 
0 . 3 * 8 0 5 3 7 5 0 - 0 2 
0 . * 9 6 0 6 8 2 5 0 - 0 3 
0 . 1 8 2 7 3 6 0 8 0 - 0 3 
0 . 6 1 3 1 3 5 0 2 0 - 0 2 
0 . 3 9 8 6 5 9 5 6 0 - 0 3 
0 . 6 7 3 9 7 3 2 * 0 - 0 2 
0 . 1 1 3 0 0 1 9 9 0 - 0 1 
0 . 1 1 7 9 1 9 6 5 0 - 0 2 
0 . 3 * 0 9 5 1 9 0 0 - 0 2 
0 . 8 * 8 2 1 * 0 9 0 - 0 2 

- 0 . 1 * 9 2 3 7 7 7 0 - 0 3 
0 . 2 7 5 5 1 5 2 8 0 - 0 2 
0 . 6 5 1 6 5 0 6 7 O - 0 2 

- 0 . 3 5 0 7 2 * 8 2 0 - 0 3 
0 . 2 1 6 1 0 0 5 * 0 - 0 2 
0 . 4 8 1 8 9 5 2 5 0 - 0 2 
0 . 1 7 5 8 5 2 2 2 0 - 0 1 

- 0 . 7 1 0 3 0 8 2 3 0 - 0 3 
0 . 1 6 8 * 3 3 5 4 0 - 0 2 
0 . 4 1 6 7 4 5 3 3 0 - 0 2 
0 . 1 2 5 9 9 9 6 7 0 — 0 1 

- 0 . 7 4 7 1 6 6 2 3 0 - 0 3 
0 . 1 3 9 0 5 1 3 3 0 - 0 2 
0 . 3 1 3 0 1 * 7 3 0 - 0 2 
0 . 9 3 6 1 8 3 1 6 0 - 0 2 

- 0 . 7 6 7 3 6 6 8 8 0 - 0 3 
0 . 1 2 1 5 4 8 7 2 0 - 0 2 
0 . 2 7 9 5 0 8 5 1 0 - 0 2 
0 . 7 2 2 1 8 1 4 8 0 - 3 2 
0 . 1 5 4 9 3 0 0 7 0 — 0 1 

- 0 . 7 7 4 5 8 6 3 4 0 - 0 3 
0 .22636080D—02 
0 . 2 4 5 9 8 0 3 5 0 - 0 2 
0 . 5 7 7 2 8 7 5 7 0 — 0 2 
0 . 1 1 2 9 4 3 3 5 0 - 0 1 
0 . 2 1 4 3 6 4 9 5 0 - 0 1 

- 0 . 1 6 2 0 3 * 9 6 0 - 0 2 
0 . 1 0 4 4 7 3 8 6 0 - 0 2 
0 . 2 3 9 3 1 4 6 1 0 - 0 2 
0 . 4 2 8 4 3 7 5 1 0 - 0 2 
0 . 8 6 9 2 1 5 6 3 0 - 0 2 
0 . 1 4 8 4 1 1 6 3 0 - 3 1 
0 . 2 5 7 3 8 2 8 1 0 - 0 1 

- 0 . 7 6 0 9 6 8 9 0 0 - 0 3 
0 . 9 8 8 1 9 7 9 6 0 - 0 3 
0 . 2 0 5 0 0 8 7 6 0 - 0 2 
0 . 3 8 4 2 8 5 3 3 0 - 0 2 
O . b 8 8 1 6 7 7 0 0 - 0 2 
0 . 1 0 8 6 0 6 0 4 0 - 0 1 
0 . 1 7 0 3 9 6 5 1 0 - 0 1 
0 . 2 7 5 7 1 3 7 7 0 - 0 1 

- 0 . 7 4 4 1 7 0 1 8 0 - 0 3 
0 . 9 2 3 3 3 4 0 3 0 - 0 3 
0 . 1 7 6 3 7 9 5 2 0 - 0 2 
0 . 3 8 2 2 2 4 6 3 0 - 0 2 
0 . 5 6 5 4 1 6 6 9 0 - 0 2 
0 . 8 4 3 5 7 5 4 2 0 - 0 2 
0 . 6 9 9 2 8 0 5 3 0 - 0 2 
0 . 1 7 5 0 2 5 6 6 0 - 0 1 
0 . 4 2 0 9 1 1 5 7 0 - 3 1 

- 0 . 3 * 0 9 0 2 3 2 0 - 0 3 
0 . 8 6 8 9 1 0 3 0 D - 0 3 
0 . 1 7 6 5 1 4 8 7 0 - 0 2 
0 . 3 7 8 9 6 0 9 3 0 - 0 2 
0 . 5 2 4 5 3 5 8 7 T — 0 2 
0 . 7 3 4 26332O-O2 
0 . 1 0 9 5 6 6 1 5 0 - 0 1 
0 . 1 5 7 7 0 5 4 4 0 - 0 1 
0 . 2 5 1 3 9 4 2 1 0 - 0 1 
0 , 4 7 1 7 4 2 2 7 0 - 0 1 
0 . 5 1 8 3 1 7 9 9 0 - 0 4 
0 . 8 3 6 3 5 9 8 2 0 - 0 3 
0 . 1 8 4 7 6 9 4 1 0 - 0 2 
0 . 3 2 0 2 4 7 6 1 0 - 0 2 
0 . 4 8 1 2 3 5 * 7 0 - 0 2 
0 . 6 6 1 4 5 3 5 0 0 - 0 2 
0 . 9 1 5 7 6 6 9 9 0 - 0 2 
0 . 1 2 1 3 9 9 7 1 0 - 0 1 
0 . 1 6 1 5 4 8 9 9 D - 0 1 
0 . 2 2 0 2 3 5 7 4 0 - 0 1 

- 0 . 3 2 8 6 3 5 5 8 0 - 0 3 
0 . 8 2334 5 2 1 0 - 0 3 
0 . 1 6 2 1 9 3 5 8 0 - 0 2 
0 . 2 8 1 7 5 7 9 3 0 - 0 2 
0 . 4 5 3 3 0 0 6 4 0 - 0 2 
0 . 6 2 7 8 2 * * 3 0 - 0 2 
0 . 8 2 * 7 0 5 2 4 0 - 0 2 
0 . 1 0 6 8 1 7 9 9 0 - 0 1 
0 . 1 3 5 9 8 2 3 0 0 - 0 1 
0 . 1 7 1 8 8 * 2 8 0 - 0 1 

0 . 3 9 9 6 9 0 3 0 0 0 3 
0 . 4 1 9 6 9 0 3 3 0 0 3 
0 . 4 3 9 6 9 0 0 0 D 03 
3 . 4 5 9 6 9 0 3 0 0 0 3 
0 . 4 5 9 6 9 3 3 0 0 03 
0 . 4 7 9 6 9 0 3 0 0 03 
0 . 4 7 9 6 9 0 0 0 0 0 3 
0 . 4 7 9 6 9 0 3 0 0 03 
0 . 4 9 9 6 9 0 3 0 0 0 3 
0 . 4 9 9 6 9 0 3 0 0 0 3 
0 . 4 9 9 6 9 3 3 0 0 03 
0 . 5 1 9 6 9 0 3 0 0 03 
0 . 5 1 9 6 9 0 3 0 0 0 3 
0 . 5 1 9 6 9 3 3 0 0 03 
0 . 5 3 9 6 9 3 3 0 0 03 
0 . 5 3 9 69030 0 0 3 
0 . 5 3 9 6 9 0 3 0 0 0 3 
0 . 5 3 9 6 9 0 3 0 D 03 
0 . 5 5 9 6 9 0 0 0 0 03 
0 . 5 5 9 6 9 0 3 0 0 0 3 
0 . 5 5 9 6 9 0 3 0 0 0 3 
0 . 5 5 9 6 9 0 3 0 0 03 
0 . 5 7 9 6 9 0 3 3 0 0 3 
0 . 5 7 9 6 9 0 3 0 0 0 3 
0 . 5 7 9 6 9 0 3 0 0 0 3 
3 . 5 7 9 6 9 3 0 0 0 03 
0 . 5 9 9 6 9 0 3 0 0 0 3 
0 . 5 9 9 6 9 0 3 0 0 0 3 
0 . 5 9 9 6 9 0 3 0 0 0 3 
0 . S 9 9 6 9 0 3 0 D 0 3 
0 . 5 9 9 6 9 0 3 0 0 0 3 
0 . 6 1 9 6 9 3 3 0 0 03 
0 . 6 1 9 6 9 0 0 0 0 0 3 
0 . 6 1 9 6 9 0 3 3 0 0 3 
0 . 6 1 9 6 9 0 3 3 0 03 
0 . 6 1 9 6 9 3 3 0 0 03 
0 . 6 1 9 6 9 0 3 3 0 03 
0 . 6 3 9 6 9 0 0 0 0 0 3 
3 . 6 3 9 6 9 0 0 0 0 03 
0 . 6 3 9 6 9 0 3 3 0 0 3 
0 . 6 3 9 6 9 0 3 0 0 0 3 
0 . 6 3 9 6 9 0 3 0 0 0 3 
0 . 6 3 9 6 9033 0 0 3 
0 . 6 3 9 6 9 0 3 0 0 03 
0 . 6 5 9 6 9 0 0 0 0 03 
0 . 6 5 9 6 9 0 0 0 0 03 
0 . 6 5 9 6 9 0 3 0 D 0 3 
0 . 6 5 9 6 9 0 3 0 0 0 3 
0 . 6 5 9 6 9 0 3 0 0 0 3 
0 . 6 5 9 6 9 0 3 0 0 03 
0 . 6 5 9 6 9 0 3 0 0 03 
0 . 6 5 9 6 9 0 3 0 0 0 3 
0 . 6 7 9 6 9 0 3 0 0 03 
0 . 6 7 9 6 9 0 3 0 0 0 3 
0 . 6 7 9 6 9 0 3 0 0 0 3 
0 . 6 7 9 6 9 0 3 0 0 03 
0 . 6 7 9 6 9 0 0 0 0 03 
0 . 6 7 9 6 9 0 3 0 0 03 
0 . 6 7 9 6 9 0 3 0 0 0 3 
0 . 6 7 9 6 9 0 3 0 0 0 3 
0 . 6 7 9 6 9 0 3 0 0 03 
0 . 6 8 9 6 9 0 3 0 0 03 
0 . 6 8 9 6 9 0 0 0 0 03 
0 . 6 8 9 6 9 0 3 3 0 0 3 
0 . 6 8 9 6 9 0 3 0 0 03 
0 . 6 8 9 6 9 3 3 0 0 03 
0 . 6 8 9 6 9 3 3 0 0 03 
0 . 6 8 9 6 9 0 0 3 0 0 3 
0 . 6 8 9 6 9 3 3 0 0 03 
0 . 6 8 9 6 9 3 0 0 0 0 3 
0 . 6 8 9 6 9 0 3 3 0 0 3 
0 . 6 9 9 6 9 0 0 0 0 0 3 
3 . 6 9 9 6 9 3 0 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 0 3 
0 . 6 9 9 6 9 3 3 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 0 3 
0 . 6 9 9 6 9 0 3 0 0 03 
0 . 6 9 9 6 9 0 3 0 D 03 
0 . 7 0 9 6 9 0 0 0 0 0 3 
0 . 7 0 4 6 4 0 3 0 0 0 3 
0 . 7 0 9 6 9 0 3 0 0 0 3 
0 . 7 0 9 6 9 0 3 0 0 0 3 
0 . 7 0 9 6 9 0 3 3 D 03 
0 . 7 0 9 6 9 0 3 0 0 0 3 
0 . 7 0 9 6 9 0 0 0 0 03 
0 . 7 0 9 6 9 3 3 0 0 0 3 
0 . 7 0 9 6 9 0 0 0 0 0 3 
0 . 7 0 9 6 9 3 3 0 0 0 3 

0 . 7 3 5 3 0 0 0 0 0 02 
3 . 7 7 4 2 3 0 0 0 0 02 
0 . 8 0 9 2 0 0 0 0 D 02 
0 . 8 4 6 2 0 0 0 0 0 02 
0 . 5 5 2 2 0 0 0 0 0 0 1 
O . B 8 3 6 0 0 0 0 0 0 2 
0 . 5 7 9 7 3 0 0 0 0 0 1 
0 . 1 4 9 5 0 0 0 0 0 0 1 
0 . 9 2 1 5 0 0 0 0 0 02 
0 . 6 0 6 7 0 0 0 0 " 0 1 
O.IAOIBOOOO 0 1 
3 . 9 5 7 4 0 0 0 0 0 02 
3 . 6 3 3 7 3 3 0 0 " 0 1 
0 . 1 7 1 1 0 0 0 0 0 0 1 
3 . 9 9 4 3 0 0 0 0 0 02 
3 . 6 6 0 4 0 0 0 0 0 0 1 
3 . 1 7 9 6 0 0 0 0 0 0 1 
0 . 7 7 4 2 0 0 0 0 0 0 0 
0 . 1 0 3 1 0 0 0 0 0 0 3 
0 . 6 8 6 9 3 0 0 0 0 0 1 
0 . 1 8 8 9 0 0 0 0 0 0 1 
0 . 8 3 6 7 0 0 0 0 0 3 0 
0 . 1 0 6 8 0 0 0 0 " 03 
0 . 7 1 3 3 3 0 0 0 0 0 1 
0 . 1 9 7 8 0 0 0 0 0 0 1 
0 . 8 9 4 1 0 0 0 0 0 0 0 
0 . 1 1 0 5 0 0 0 0 0 03 
0 . 7 3 9 6 0 0 0 0 " 0 1 
0 . 2 0 6 6 0 0 0 0 0 0 1 
0 . 9 4 8 0 0 0 0 0 0 0 0 
0 . 5 6 4 1 0 3 0 0 0 00 
0 . 1 1 4 2 0 3 0 0 0 0 3 
0 . 7 6 6 7 0 0 0 0 0 0 1 
9 . 2 t 5 2 0 0 0 0 0 0 1 
0 . 9 9 9 3 0 0 0 0 0 00 
0 . 6 0 7 1 0 0 0 0 0 00 
0 . 4 0 0 4 3 3 0 0 0 00 
0 . 1 1 7 8 0 0 0 0 " 03 
0 . 7 9 1 9 3 0 0 0 0 0 1 
0 . 2 2 3 7 0 0 0 0 O 0 1 
0 . 1 0 4 8 0 0 0 0 " 0 1 
0 . 6 4 6 8 3 0 0 0 0 30 
3 . 4 3 9 0 0 0 0 0 0 00 
0 . 3 0 3 3 0 0 0 0 0 0 0 
0 . 1 2 1 6 0 0 0 0 0 33 
0 . B 1 7 9 0 0 0 0 " 0 1 
0 . 2 3 2 0 0 0 0 0 " 0 1 
3 . 1 0 9 6 0 0 0 0 0 0 1 
0 . 6 8 4 0 0 0 0 0 0 0 0 
0 . 4 7 3 1 0 0 0 0 0 00 
0 . 3 4 0 4 0 3 0 0 0 30 
0 . 2 4 0 2 0 0 0 0 0 0 0 
0 . 1 2 5 3 0 0 0 0 0 03 
0 . 8 4 3 8 0 0 0 0 0 3 1 
0 . 2 4 0 2 0 0 0 0 0 0 1 
0 . 1 1 4 3 0 0 0 0 0 0 1 
0 . 7 1 9 4 0 0 0 0 0 00 
0 . 5 0 4 4 0 0 0 0 0 00 
0 . 3 6 8 5 0 0 0 0 0 0 0 
0 . 2 7 7 1 0 0 0 0 " 00 
0 . 2 0 7 8 0 0 0 0 0 00 
0 . 1 2 7 200 0 0 0 0 3 
0 . 8 5 6 7 0 0 0 0 0 0 1 
0 . 2 4 4 3 3 0 0 0 0 0 1 0.116600000 01 
0 . 7 3 6 6 0 0 0 0 0 00 
0 . 5 1 9 1 0 0 0 0 0 0 0 
0 . 3 8 5 8 0 0 0 0 0 0 0 
0 . 2 9 2 8 0 0 0 0 0 0 0 0.22080000D 00 
0 . 1 5 0 0 0 0 0 0 0 00 
0 . 1 2 9 1 0 0 0 0 0 03 
0 . 8 6 9 6 0 0 0 0 0 0 1 
0 . 2 4 8 4 0 0 0 0 0 0 1 
0.118800000 01 
0 . 7 5 3 4 0 0 0 0 0 00 
0 . 5 3 3 5 0 0 0 0 0 00 
0 . 3 9 9 0 0 0 0 0 0 00 
0 . 3 0 5 9 0 0 0 0 0 0 0 
0 . 2 3 4 5 0 0 0 0 0 00 
0 . 1 7 0 1 0 0 0 0 0 0 0 
0 . 1 3 0 9 0 0 0 0 0 03 
0 . 8 8 2 5 0 0 0 0 0 0 1 
0 . 2 5 2 4 0 0 0 0 0 0 1 
0.121000000 01 
0 . 7 7 0 0 0 0 0 0 0 0 0 
0 . 5 4 7 7 0 0 0 0 0 0 0 
0 . 4 1 2 0 0 0 0 0 0 0 0 
0 . 3 1 8 9 0 0 0 0 D 00 
0 . 2 4 8 8 0 0 0 0 0 00 
0 . 1 9 0 1 0 0 0 0 0 00 



t r» 

0 . 4 2 0 0 0 0 0 0 P 0 3 
0 . 4 4 0 0 0 0 0 0 0 0 3 
O . I O O O O O O O P 0 1 
0 . 1 4 6 9 6 0 0 0 1 0 2 0.500000000 02 
• . 1 0 0 0 0 0 0 0 0 0 3 
O . I S O O O O O O P 0 3 
0.2000000UD Oi o.isooonop 03 
O . I O O O O C O O O 0 3 
0 . 3 5 0 0 0 0 0 0 0 03 
0 . 4 00000000 03 
0 . 4 2 0 0 0 0 0 0 0 01 
0 . 4 4 0 0 0 0 0 0 0 03 
j . 4 o o o o o o a r 13 
0.<1*0000000 03 
o . iooooooon o i 
U . 1 4 6 9 6 0 0 0 1 0 2 
0 . 5 < I C 0 0 C 0 0 N 0 2 
0 . 1 0 0 0 0 0 0 0 0 03 
з . 1 5 0 0 0 0 0 0 0 03 
0 . 2 00000000 03 
P. 2 5 000 OOOD 03 
0 . 3 0 0 0 0 0 0 0 0 03 
U.15000C000 03 
0 . 4 000000011 03 
и . 4 2 0 0 0 0 0 0 " 03 
0 . 4 4 0 3 0 0 0 0 0 03 
o.* t ,oooooor> 03 
U.480000000 01 
0 . 5 0 0 0 0 0 0 0 0 03 
0 . 5 2 0 0 0 0 0 0 0 03 O.IOOOOOOOP 01 
0 . 1 4 6 4 6 0 0 0 0 02 D.500000000 02 
u . i o o a o o o o r 03 
0 .15000000D 03 
0 .23000000P 03 
•J. 2 50000001 03 
U.3JOOOOOOO 03 
0 .35000000P 03 
o.4ccoaocon 03 
0 . 4 c 0 0 0 0 0 0 0 03 
0 . 4 4 0 0 0 0 0 0 0 03 o.4oooopoon 03 
U.4 8000000P 03 
o.SOOOOOOOP 03 
0 . 5 2 0 0 0 0 0 0 " 03 
0 . 5 4 0 0 0 0 0 0 r 03 
0 .56000030P 03 
0 . 5 8 0 0 0 0 0 0 0 03 
U .630300000 03 0.62000000" 03 
0.O400003QP " 1 
0 . 6 6 0 0 0 0 0 0 P 03 
0 . 6 8 0 0 0 0 0 0 0 03 
0 .70000000P 03 
u . 7 5 0 0 0 0 0 0 r 03 0.80000000" 01 
0 .85000000P 03 
o.sooaoooop 
0 . 9 5 0 0 0 0 0 0 P 01 
0 . 1 0 0 0 0 0 0 0 0 04 
O.HOOOOuDO °4 
0 . 1 2 0 0 0 0 0 0 " 04 
0 . 1 4 0 0 0 0 0 0 0 04 
0 . 1 6 0 0 0 0 0 0 0 04 
o . i a o o o o o o o 04 
0 .20000000P 04 
3 . 2 5 0 0 0 0 0 0 0 04 
0 . 3 0 0 0 0 0 0 0 0 04 
0 . 3 5 0 0 0 0 0 0 0 04 
o . ioaoooooo 01 
0 . 1 4 6 1 6 0 0 0 0 02 
0 . 5 0 0 0 0 0 0 0 0 02 
0 . lOCOOOOOfl 03 
0 . 1 5 0 0 0 0 0 0 0 01 
O.iOOOOOOOD 03 
0 . 2 5 0 0 0 0000 01 
0 . 3 0 0 0 0 0 0 0 0 03 
0 . 3 5000 0000 0 3 
0 . 4 0 0 0 0 0 0 0 0 03 
11.420000000 0 1 
0 . 4 4 0 0 0 0 0 0 0 01 
0.<>6000 0000 03 
0 . 4 80000000 03 
0 . 5 0 0 0 0 0 0 0 0 0 1 
0 . 5 2 0 0 0 0 0 0 P 0 1 
0 . 5 4 0 0 0 0 0 0 0 0 1 
0 . 5 6 0 0 0 0 0 0 0 01 
0 . 5 8 0 0 0 0 0 0 0 03 
0 . 6 0 0 0 0 0 0 0 0 03 

3 . 4 1 2 1 2 4 9 1 0 0 3 
0 . 4 3 0 7 9 3 1 3 1 0 3 
0 . 9 9 9 9 4 4 7 1 0 0 0 
0 . 1 4 6 8 5 4 5 8 0 0 2 
0 . 4 9 9 2 6 5 2 4 0 0 2 
0 . 9 9 7 3 6 9 2 4 1 0 2 
0 . 1 4 9 1 4 5 5 9 0 C3 
0 . 1 9 8 8 1 1 3 4 1 0 3 
0 . 2 4 8 0 8 6 9 9 1 0 3 
0 . 2 9 7 1 3 2 7 0 0 0 3 
0 . 3 4 5 8 8 2 B S D 0 3 
0 . 3 9 4 2 2 4 9 7 0 0 3 
0 . 4 1 3 8 1 7 3 7 1 0 3 
0 . 4 3 3 0 8 1 5 9 0 C3 
0 . 4 5 2 1 1 4 5 3 " 0 3 
0 . 4 6 8 7 5 0 0 6 D 0 3 
0 . 9 9 9 5 7 0 5 7 0 CO 
0 . 1 4 6 8 6 7 4 2 1 0 2 
0 . 4 9 9 1 2 3 9 2 1 0 2 
0 . 9 9 7 4 3 9 2 8 0 0 2 
0 . 1 4 9 3 7 6 7 1 0 0 1 
0 . 1 9 8 8 6 1 7 4 0 C 3 
0 . 2 4 8 1 9 8 2 0 0 0 3 
0 . 2 9 7 3 3 5 2 8 . 1 0 3 
0 . 1 4 6 2 7 6 8 7 " 0 3 
C« 3 9 5 1 9 3 8 4 0 0 3 
0 . 4 1 4 9 7 1 7 2 " 0 1 
0 . 4 3 4 5 6 ' . 96c"". 1 3 
0 - 4 5 4 1 3 9 2 ® ) 0 ? 
0 . 4 7 3 7 5 4 8 0 1 0 3 
0 . 4 9 3 2 6 7 7 8 0 0 3 
0. 5 0 7 72 7 7 5 0 0 1 
0 . 9 9 9 9 1 7 4 2 D 0 0 
0 . 1 4 6 8 7 7 8 0 0 0 2 
0 . 4 9 9 1 4 D 7 0 P 0 2 
0 . 9 9 7 3 5 1 3 1 0 0 2 
0 . 1 4 9 1 8 5 0 9 0 0 3 
0 . 1 9 8 8 8 5 2 7 " 0 3 
C . 2 4 8 3 0 3 6 6 0 0 3 
0 . 2 9 7 4 5 3 5 7 0 0 1 
0 . 3 4 6 5 8 5 7 5 " 0 3 
0 . 3 9 5 7 4 1 2 6 . 1 0 3 
0 . 4 1 5 7 6 8 6 4 1 0 1 
0 . 4 1 5 4 2 2 1 6 1 0 1 
0 . 4 5 5 2 2 8 5 1 0 0 3 
0 . 4 7 5 1 5 2 5 1 0 0 1 
0 . 4 9 - . 8 8 0 3 0 " 0 3 
0 . 5 1 4 5 5 1 5 2 0 0 1 
0 . 5 3 4 2 9 1 2 7 P 0 3 
3 . 5 5 2 9 7 2 9 3 " 0 3 
0 . 5 7 1 7 3 7 1 4 0 C? 
0 . 5 S 1 M 5 7 5 0 C 3 
0 . 6 1 4 6 5 4 0 7 " 0 1 
0 . 6 1 7 1 3 7 8 0 0 0 1 
0 . 6 6 1 0 1 9 1 1 1 0 3 
0 . 6 8 2 0 7 5 3 5 " 0 3 
0 . 6 9 9 5 0 4 8 8 0 0 3 
0 . 7 4 4 0 9 9 3 7 0 0 3 
0 . 7 8 9 1 2 7 7 2 " 0 3 
0 . 8 3 4 1 4 0 0 4 0 0 1 
0 . 8 7 8 9 5 2 Q 8 0 0 2 
0 . 9 2 1 6 7 9 5 9 0 0 3 
0 . 9 6 9 8 3 6 1 1 0 0 3 
0 . 1 1 5 S 7 5 8 7 " C4 
0 . 1 2 6 4 1 3 1 9 0 0 4 
0 . 1 1 8 7 1 6 1 9 0 0 4 
0 . 1 6 3 5 9 7 5 4 1 C 4 
0 . 1 7 4 5 0 0 9 70 0 4 
0 . 1 9 1 9 6 6 8 7 0 0 4 
0 . 2 4 4 1 3 3 2 5 0 0 4 
0 . < 9 8 3 2 9 3 70 0 4 
0 . 1 5 6 1 5 5 1 2 " 0 4 
0 . 9 9 9 5 7 1 5 8 P CO 
0 . 1 4 6 9 9 5 1 2 0 0 2 
0 . 4 9 9 1 3 1 4 2 0 0 2 
C . 9 9 7 1 4 1 9 3 " 0 2 
0 . 1 4 9 3 7 5 1 2 " 0 3 
0 . 1 9 8 8 8 6 6 70 0 3 
0 . 2 4 8 2 9 7 5 0 0 « 
0 . 2 9 7 5 8 1 4 7 0 0 3 
0 . 3 4 6 8 1 0 0 2 0 0 3 
0 . 3 9 5 9 4 6 9 7 D 0 3 
0 . 4 1 5 S 5 9 3 5 D 0 3 
0 . 4 3 5 4 4 6 8 0 0 0 3 
0 . 4 5 5 0 9 3 2 4 0 C3 
O . 4 7 5 3 0 5 5 5 0 0 3 
0 . 4 9 5 2 8 8 8 4 0 0 3 
0 . 5 1 4 5 1 2 8 9 0 0 3 
0 . 5 3 4 4 4 4 1 6 0 0 3 
0 . 5 5 4 1 1 1 1 2 D 0 3 
0 . 5 7 4 1 6 1 0 6 0 0 3 
0 . 5 9 3 4 3 2 9 3 0 0 3 

0 . 1 8 7502180-01 
0 . 2 0 9 2 4 7 1 0 0 - 0 1 
0.5529313SD—04 
0 . 7 1 7 3 6 5 1 0 0 - 0 3 
0 . 1 4 6 9 5 2 4 0 0 - 0 2 
0 . 2 6 1 0 7 5 7 9 0 - 0 2 
0 .436 274190 -02 
0 .59432843D-02 
0 .765 2 0 2 3 4 0 - 0 2 
0 . 9 6 5 7 6 5 4 5 0 - 0 2 
0 . 1 1 7 6 3 2 7 7 0 - 0 1 
0.14437564D—01 
0 . 1 » T 2 0 5 5 1 0 - 3 l 
0 . 1 5 »191080-01 
0 . 1 6 7 0 7 4 3 7 0 - 3 1 
0 . 2 34373730-01 
0 . 4 2 9 4 3 0 6 9 0 - 0 3 
0.62996677O—03 
0 . 1 7 5 2 1 6 5 9 0 - 3 2 
0 . 2 56072260-02 
0 . 4 1 5 5 1 4 4 8 0 - 0 2 
0 . 5 6 8 1 3 1 6 2 0 - 0 2 
0 . 7 2071 B05r«-02 
0 . 8 88240 7317-02 
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0 . 7 1 5 5 0 0 0 0 0 - 0 1 
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0 . 3 5 9 4 0 0 0 0 0 - 0 1 
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0 . 1 1 6 5 0 0 0 0 0 00 
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0.340000000 03 
0.560000000 03 
0.580000000 03 
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0.620000000 03 
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0.660000300 03 
0.68000000" 03 
0.700000000 03 
0.75000000P 03 
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0.8 5000000P 03 
0.90000000P 03 
0.95000000P 03 
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0.110000000 04 
0.120000000 04 
0.140000000 04 
0.160000000 04 
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0.250000000 04 
O.300000000 04 
0.350000000 04 
O.IOOOOOOOO 01 
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0 .94241826P 03 
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0 . 2 4 8 9 1 5 9 7 " 03 
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0 .496845060 G3 
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0 .897523930 03 
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0 .669348690 -02 
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0 . 6 8 9 8 6 0 1 8 0 - 0 7 
0 . 6 7 0 9 1 3 0 1 0 - 0 2 
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0 . 4 4 6 8 7 6 9 4 0 - 0 2 
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0 .420949920 -02 
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0 . 3 25087390-02 
0 . 2 1 9 8 4 3 1 3 0 - 0 2 
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0 . 2 7 5 1 1 9 1 1 0 - 0 2 
0 .494654590 -02 
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- 0 . 4 6 9 3 7 5 2 4 0 - 0 3 
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0 . 7 9 9 6 9 3 0 0 0 03 
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0 . 7 9 9 6 9 0 3 0 0 0 3 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
0 .79969030 D 03 
0 . 7 9 9 6 9 0 3 0 0 03 
0 . 7 9 9 6 9 0 3 0 0 33 
0 . 7 9 9 6 9 0 0 0 0 0 3 
0 .79969030D 0 3 
0 . 7 9 9 6 9 0 3 9 0 03 
0 . 7 9 9 6 9 0 3 3 0 0 3 
0 . 7 9 9 6 9 0 0 9 0 03 
0 . 7 9 9 6 9 0 3 0 0 03 
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0 . 8 3 9 6 9 0 3 0 0 03 
0 . 8 3 9 6 9 0 0 0 0 03 
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0 . 100019410 01 
0 . 146938880 02 
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0 . 200186100 03 
0 . 250198450 03 
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0 .263131180-03 
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O . t36239590-03 
0 .344780590-03 
0 .276779620 -03 
0 .460326020-03 
0 .198565510 -03 
0 . 3 8294485D—03 
0 .394623870-03 
0 .556655190 -03 
0 . 337410380-03 
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- 0 . 1 6 2 2 8 0 3 9 0 - 0 5 
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0 .361450440 -02 
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0 .654000000 00 
0 . 5 5 6 6 0 0 0 0 0 00 
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0 . 5 6 4 1 0 0 0 0 0 - 0 1 
0.214100OOP 03 
0 . 1 4 5 5 0 0 0 0 0 07 

<?.4?5aoooon 01 0.211600000 01 
0 .140300000 01 
0 . 1 0 4 5 0 0 0 0 0 01 
0 .831500000 00 
0 . 6 0 9 0 0 0 0 0 0 00 
0 .58720000P 00 
0 . 5 11000000 00 
0 .48550000O 00 
0 . 4 6 2 4 0 0 0 0 0 00 
0 .44140000P 00 
0 . 4 2 2 1 0 0 0 0 0 00 
0 .404400000 00 
0 . 3 8 8 1 0 0 0 0 0 00 
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0 . 6 4 0 0 0 0 0 0 0 03 
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0 . 4 4 0 0 0 0000 03 
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0 . 3 5 0 0 0 0 0 0 0 03 
0 . 4 0 0 0 0 0 0 0 0 03 
0 . 4 2 0 0 0 0 0 0 0 03 
0 . 4 4 0 0 0 0 0 0 0 03 
0.46000OOOD 03 
0 . 4 8 0 0 0 0 0 0 0 03 
0 . 5 0 0 0 0 0 0 0 0 03 
0 . 5 2 0 0 0 0 0 0 0 03 
0 . 5 4 0 0 0 0 0 0 0 03 
0 . 5 6 0 0 0 0 0 0 D 03 
0 . 5 8 0 0 0 0 0 0 3 03 
0 . 6 0 0 0 0 0 0 0 0 03 
0 . 6 2 0 0 0 0 0 0 0 03 
0 . 6 4 0 0 0 0 0 0 0 03 
0 . 6 6 0 0 0 0 0 0 0 03 
0.68000OOOD 0 3 

0 . 4 6 0 308460 C3 
0 .480383740 03 
0 .500379090 03 
0 . 5 2 0 2 8 9 1 8 0 03 
C.540411290 03 
0 .560320960 03 
0 .580245830 03 
0 .600351160 03 
0 .620348220 03 
C.640440200 03 
0 .664679440 03 
0 . 6 8 0 2 2 0 6 2 0 03 
0 .700271640 03 
0 .750291510 03 
0 .800229030 33 
0 .849823060 03 
0 .899451900 03 
0 . 9 4 9 202710 03 
0 .598994550 03 
0 . 109 815 720 04 
0 . 119723530 04 
0 . 140 368810 04 
0 . 159S14570 04 
0 . 1 7 9 916190 04 
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0 .251086660 04 
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C.350649490 04 
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C.200160240 03 
0 .250310690 03 
0 .30043473^ 03 
0 . 350529740 03 
0 .400542840 03 
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0 .460675940 03 
0 .480738220 03 
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0 .540658910 03 
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0 .301518790 04 
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0 . 146 884200 02 
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C.100061020 03 
0 .150135930 03 
0 .200248950 03 
C.250434060 03 
0 .300585460 03 
0 .350729340 03 
0 . 4 0 0 7 9 7 6 9 0 03 
0 . 42 092 91 70 03 
0 . 440928440 03 
• . 4 6 0 8 9 5 1 6 0 03 
0 .481029670 0? 
0 .501546340 03 
0 .521067420 03 
0 . 5 4 1 0 8 1 9 2 0 03 
0 .561261860 0 3 
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0 .601229810 03 
0 . 6 2 1 2 6 9 5 6 0 03 
0 .641330910 03 
0 .66128369D 03 
0 .68117498D 03 

- 0 . 6 70560520-03 
- 0 . 7 9 9 4 5 7 3 7 D - 0 3 
- 0 . 7 58173130-03 
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- 0 . 7 6 1 6 4 9 5 0 0 - 0 3 
- 0 . 5 7 3 1 3 9 2 0 0 - 0 3 
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- 0 . 5 8 5 2 7 0 0 8 0 - 0 3 
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- 0 . 7 5 2 7 5 0 8 2 0 - 0 3 
- 0 . 7 6 0 2 0 8 5 9 0 - 0 3 
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0 . 7 9 7 2 8 4 2 6 0 - 0 3 
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0 . 1 2 5 9 6 9 0 0 0 04 
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0 . 1 2 5 9 6 9 3 0 0 04 
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Appendix E 

OUTPUT FROM STATEQ - CASE 2 
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- 0 . 9 5 1 6 5 4 0 0 0 OO 
- 0 . 2 d J 7 d J < . u J - 0 1 

0 . 10U 4 3 4 J U J o7 
0 . 1 3 4 2 6 61 4 J 02 

P H I 
0 . 4 7 1 5 8 1 1 0 3 - 0 2 

S E 
0 . 1 4 0 1 7 5 6 5 0 - 0 1 

LENGTH U.IOJU 00 0 . 8 3 2 0 3 2 
CILLRTATEU PAIL T1AC5 OJTO 

I 1 2 1 P A R A M E T E R S - U . 1 3 3 1 8 9 8 7 D 0 1 0 . 9 3 4 7 7 6 O 0 D 0 0 
- 0 . 3 3 5 3 9 4 0 0 1 ) 02 - 0 . L 2 4 4 7 0 & 9 0 0 0 
- 0 . 6 1 7794 0 0 0 0 0 - 0 . 5 4 3 9 7 1 0 0 0 0 2 

0 . 6 9 2 0 3 2 46D 06 0 . 1 5 b 4 1 6 0 0 0 0 7 
0 . 8 9 6 6 2 5 44 0 - 0 1 

- < > . 2 1 / 4 1 4 0 0 0 0 2 
3 . l 4 o 2 i 7 0 0 0 0 1 
0 . 1 6 3 d 1 4 3 7 0 0 4 
0 . 2 3 0 7 7 U U O 0 0 4 

O . 7 6 b d C 0 4 l 0 0 0 
0 . 1 i Od 7 1 0 0 0 0 3 
Q . 1 2 5 4 4 U C O O 0 3 
O . 5 2 3 7 7 3 0 O 0 0 1 

- 0 . « 3 i d 3 4 0 J J 0 0 
- 0 . 2 d J - 1 d J . 3 0 J - 0 1 

0 . 1 0 0 4 3 4 0 0 0 07 
0 . 1 3 4 2 6 0 6 6 0 02 

P H I 
0 . 4 / 1 51 9 4 7 3 - 0 2 

S 6 LENGTH 
0 . 1 4 0 1 6 6 4 9 0 - 0 1 0 . 1 0 2 0 0 0 

< 13 ) PARAMETERS - 0 . 1 3 3 1 9 3 3 2 0 01 
- 0 . 3 3 5 3 9 4 O O D 02 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 

0 . 6 9 2 5 3 4 4 1 0 0 6 
0 . 8 9 7 7 8 3 o 7 0 - 0 1 

0 . 4 3 4 7 7 6 0 0 0 0 0 
- 0 . 1 2 4 4 7 9 9 4 0 0 0 
- 0 . 3 4 3 9 7 1 0 0 D 0 2 

0 . l 5 o 4 1 6 J 0 D 0 7 

O . d o J O 0 2 0 . 

- 0 . 2 1 7 4 1 3 0 0 0 0 2 
0 . 1 4 6 2 3 7 0 9 0 0 1 
0 . 1 6 - . 0 2 O 7 S 0 0 4 
0 . 2 J O 7 7 0 0 0 0 0 4 

ESTIMATED PA* H A L i J j e O 

0 . 7 b b d i 3 9 2 D UO 
0 . 1 1 0 6 7 1 0 0 0 03 
0 . 1 2 5 4 9 8 0 0 0 0 5 
O . 5 2 J 7 7 J 0 U I ) 0 1 

- C . 5 3 i d » 4 0 0 J 0 0 
- 0 . 2 d J 4 4 4 2 2 J - O l 

0 . 1 0 U 4 3 4 0 0 0 07 
G . 1 3 4 2 3 J 2 2 J 02 

P H I 
0 . 4 / 1 4 6 1 7 5 3 - 0 2 

S E 
0 . 1 4 0 1 5 7 9 1 0 - 0 1 

LENGTH 
0.1020 00 

GAMMA 
0 . 8 6 3 ( 3 U 2 

LAMKOA 
O . I U U G - O l 

ESTIMATED PA* H A L * OStO 

( 14 ) PARAMETERS - 0 . 1 3 3 2 Z 7 9 3 D U l 0 . 4 3 4 7 7 6 0 0 0 0 0 
- 0 . 3 3 3 3 9 4 0 0 0 0 2 - U . 1 2 4 6 9 0 7 9 0 0 0 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 - 0 . 5 4 3 9 7 1 0 0 0 0 2 

0 .697O14!>OD 06 0 . 1 3 6 4 1 6 0 0 0 U7 
0 . 9 0 9 5 4 2 1 6 0 - 0 1 

- 0 . 2 1 7 4 1 3 0 U U 0 2 
0 • 1 4 a 2 5 7 0 0 0 0 1 
0 . 1 6 3 9 2 0 3 5 0 0 4 
0 . 2 3 0 7 7 0 0 0 0 0 9 

0 . 7 6 7 4 4 6 d d O 0 0 - 0 . 9 3 1 d 3 4 J 0 J 0 0 
0 . U 0 d 7 1 0 0 0 0 3 - 0 . 2 « 4 3 d S 3 1 J - o l 
0 . 1 2 1 ) 4 9 8 0 0 0 O i 
0 . 5 2 * 7 7 3 0 0 0 0 1 

0 . 1 0 0 9 3 4 0 0 0 0 / 
0 . 1J91CI4630 02 

P H I S E LENGTH 
0 . 4 7 1 3 4 7 5 9 3 - 0 2 0 . 1 4 0 1 4 0 9 4 1 3 - 0 1 0 . 1 0 1 G 0 0 

GAMMA 
J . 8 6 9 D 0 2 

LAMBOA 0 .1000-02 H S T l K A T t O P A f t l l A L * O i c J 



in 

( 151 PARAME TeR S - 0 . 1 3 3 2 6 3 1 2 0 0 1 
-O.iHtiViOOJ Oi 
- 0 . 6 1 JJ <14000 0 0 J. 701605 420 06 

0 . 92 0 0 8 4 4 8 3 - 0 1 

0 . 434 776000 00 
- 0 . 1 2 4 O 4 B 2 1 D 00 
- 0 . 3 4 3 1 7 1 0 0 C 0 2 

U. ! 5 6 4 l b 0 0 D 0? 

—0.217 •• 1 3 0 0 0 0 2 
0 . l 4 a 2 3 7 U U 0 0 1 
Q . l o 7 8 1 4 6 7 U 0 4 
0 . 2 i 0 7 7 3 U 0 0 09 

0 . 7 6 8 0 3 4 2 2 0 0 0 
0 . 1 1 0 3 7 1 0 0 O 03 0.123496COJ 03 
0 . 5 2 3 / 7 3 0 0 0 0 1 

- 0 . 4 3 l d 3 4 0 0 J 00 
- 0 . 2 d 4 d 4 0 / b J - 0 1 

U. 1 0 o 4 3 4 0 0 J 0 / 
U. 1 3 * 1 1 0 3 0 . / U2 

PHI <<70407 715-02 S t 
0 . 1 4 0 0 0 1 1 5 0 - 0 1 

LENGTH 
. 726U 00 

I 161 PARAMETERS - 0 . 1 3 3 2 4 6 7 3 0 0 1 0 . 4 3 4 7 7 6 0 Q D 00 
- 0 . 1 3 5 3 4 4 0 0 3 02 - 0 . 1 2 3 0 7 6 4 6 D 00 
- 0 . c l 7794 UOO 00 - 0 . 3 4 3 4 7101)0 3 2 

0 . 7 0 5 9 5 0 7 2 0 06 0 . 1 5 6 4160QD 07 
0 . 9 2 9 6 04 743 - 01 

GAMKA 0.11040 u2 L ABULIA 0. 1000-02 c i T l M A T L U P A n J l A L i o i c O 

- 0 • 2 1 7 4 1 3 0 0 0 0 2 
0 . 1 4 . 1 2 5 7 0 0 U 0 1 
0 . 1 6 1 6 5 8 4 5 0 U s 
0 . 2 3 0 7 / 0 0 0 0 0 9 

U . / b ( f b ! 4 6 6 u 0 0 - G . 4 5 i d 3 4 0 0 o 00 
U . 1 1 O 0 / I O O C 03 - 0 . 2 0 3 4 6 7 0 2 J - O i 
0 . 1 2 5 4 4 8 C 0 U 0 5 O . 1 0 0 4 3 4 0 0 0 0 / 
0 . 3 2 1 / 7 3 0 0O 0 1 0 . 1 3 4 0 3 0 / 1 0 02 

PH I 
0 . " 6 4 842 7 8 3 - 0 2 

S 6 
0 . 134 924500—01 

LENGTH 
0 . 6 9 9 0 00 U , d 8 1 D 0 2 0.1UO0-U2 E i T I H A l t O P A K T l A L j O i c J 

1 171 PAPAMtTERS - 0 . 1 3 3 ^ 4 6 2 4 0 0 1 0 . 4 3 4 7 7 6 0 0 0 00 
- 0 - 3 3 5 3 4 4 003 02 - 0 . 1 2 5 0 6 7 5 1 0 CIO 
- 0 . 6 1 7 7 4 4 0 0 0 0 0 - 0 . 3 4 3 9 7 1 0 0 D 0 2 

0 . 7 0 6 1 8 8 5 7 3 06 0 . 1 5 6 4 1 6 0 0 D 07 
0 . 9 2 4 8 2 0 1 9 0 - 0 1 

- 0 . 2 1 7 4 1 3 0 0 0 0 2 
0 . 1 4 6 2 5 / 0 0 0 0 1 
0 . 1 6 4 6 5 3 0 0 0 0 4 
0 . 2 3 0 7 7 0 0 0 0 0 9 

0 . 7 6 8 6 0 7 6 ( 1 3 OG 
0 . 1 1 O d 7 1 J O O 03 
0 . 1 2 5 4 S 8 G 0 0 03 
0 . 5 2 3 1 73 000 31 

- 0 . 4 5 1 6 3 4 0 0 . 1 00 
— 0 . 2 0 3 4 0 6 080 —Ol 

0 . 1 U 0 4 J 4 0 0 U 0 / 
0 . 134O3603J 0£ 

P H I 
0 . 46 4 843417 - 0 2 

& E 
0 . 1 J 4 4 1 7 2 2 D - 0 1 

LENGTH 
0 - 8 1 1 0 - 0 3 

GAMMA 
0 . 3 6 * 0 0 2 

LAMSUA 0.1000 01 E a l l M A T c U P A * I I A L » o n . 0 

1 181 PARAMf TERS - 0 . 1 3 3 2 9 5 6 7 0 1)1 
- 0 . 3 3 5 3 4 4 0 0 3 02 
- 0 . 6 1 7794 003 0 0 

0 . 7 0 6 3 4 0 9 0 0 06 
0. 4 2 4 8 4 0 6 0 0 - 0 1 

0. 4 1 4 / 7 6 0 0 E 0 0 
- 0 . 1 2 3 0 3 7 7 8 0 00 
- J - 3 s 3 9 7 1 0 0 D 0 2 

0 . 1 3 6 4 1 6 0 0 0 07 

- 0 . 2 1 7 4 1 3 0 0 0 0 2 
0 . 1 4 6 2 5 7 0 0 D 0 1 
0 . 1 6 4 6 4 6 2 9 0 0 4 
0 . 2 1 0 7 7 0 0 0 0 '34 

0 . 7 6 8 3 4 4 2 9 0 00 
3 . 1 1 0 0 71000 03 
O . 1 2 5 4 4 8 C 0 O 05 
0 . 5 2 3 7 7 3 U O O 01 

- 0 . 4 5 1 0 3 4 O U J J J 
— 0 . 2 0 3 3 0 3 2 7 j — 0 1 

U. 1 0 u 4 3 4 0 0 o U7 
U. 13403 703 J 02 

PH I 
0 . 4 6 4 7 4 6 6 0 1 - 0 2 

S E 
0 . 1 3 9 9 1 0 1 d U - 0 1 

LENGTH 
O . 3 4 1 U - 0 2 

GAMMA 
0 . 3 6 1 0 3 2 

LA4O0A 0.1000 01 CSTlMATtLI PA* 1 1 4 L 1 t i j c J 

( 191 PARAMETERS - 0 . 1 3 3 2 9 5 1 0 3 0 1 
- 0 . 3 3 5 1 4 4 0 0 3 02 
- 0 . 6 1 7794 030 0 0 

0 . 7 0 6 5 7 1 2 9 3 06 
0. 42 4862 72 0—01 

(J-4347760OG 00 
- 0 . 1 2 5 0 4 0 0 0 1 03 
- G . 5 4 3 4 7 l Q o r . 02 

0 . 1 5 6 4 1 6 0 0 0 07 

- 0 . 2 1 / 4 1 3 0 O U 0 2 
0 . I 4 u 2 5 703U 0 1 
0 . 1 6 i 6 3 4 , ' . > . D 0 4 
0 . 2 3 0 7 7 0 0 0 0 0 4 

U . 7a030Ou9O 0 0 - o . 4?1g?4UOJ o u 0.11U871U00 03 -0.263324040-01 
0 . 1 2 5 4 9 B C U 0 03 0. IJ0434OUO 07 o.523773000 01 0. 13 403/<:(>J 02 

PHI 
0 . 4 6 4 7 4 9 9 4 3 - 0 2 

S E 
0 . 1 3 4 4 0 3 2 3 0 - 0 1 

LENGTH 
0 . 3 2 3 0 - 0 2 0 . 5 4 0 U 0 2 

fciliKHlcU f A i l l l A l . 3 J3CO 

2 0 ) PARAMETERS - 0 . 1 3 3 2 4 4 3 4 0 01 0 . 4 3 4 7 7 6 0 0 0 03 
- 0 . 3 3 5 3 9 4 003 U2 - 0 . 1 2 5 0 3 8 4 9 0 00 
- 0 . 6 1 7 7 4 4 0 0 3 30 - 0 . 3 * 3 9 7 1 0 0 0 02 

0. 7 0 6 7 3 6 1 0 J Ob 0 . 1 3 6 4 1 6 0 0 0 Ot 
0. 42 9BB6 1 1 0 - 0 1 

— 0 . 2 1 / 4 1 3 0 0 0 0 2 
U . 1 4 6 2 5 / O O U 0 1 
0 . 1 U 4 6 U 1 U 0 0 4 
0 . 2 3 ^ 7 7 0 3 0 0 0 4 

0 . 7 6 B 3 6 7 4 3 D 00 
0 . I X O O / I O O O 03 
0 . 1 2 5 4 9 6 0 0 0 05 
0 . 5 2 3 773000 O l 

- 0 . 4 J 1 4 3 4 0 O J OO 
- 0 . 2 0 3 3 4 £ l 7 J - U I 

0 . 1004340OO 0 / 
0 . 13 4 0 3 / 4 4 J U i 

PHI 
0 . 4 6 4 7 0 5 7 1 3 - 0 2 

S E 0.139346640-01 LENGTH 
0 . 3 0 8 0 - 0 2 

( 211 P4HAM&- TERS 

GAMMA 
0 . 6 0 2 0 3 2 

L At SUA 
O . l u O O 0 1 

EST lMA lCU P M 1 U L 3 03E0 

- 0 . 1 3 3 2 4 4 0 0 U 01 U . J 3 4 7 7 O 0 0 I ) 00 
- 0 . 3 3 3 1 4 4 0 0 J 02 - 0 . 1 2 5 0 2 9 3 b D 00 
- J . 6 l 7794 OOJ OU - 0 . 3 4 3 9 7 1 0 0 0 02 

3. 7 0 6 8 u 4 b l 3 06 0 . 1 3 6 4 1 6 Q 0 U C7 
0. 9 2 9 9 0 7 1 1 0 - 0 1 

—O . 2 1 7 4 1 3 0 0 1 ) 0 2 
3 . 1 4 b 2 b l O 0 U 0 1 
0 . 1 O 4 6 2 7 0 4 O 04 
3 . 2 3 3 7 7 0 0 0 0 0 4 

0 . 7665547.1!} 00 
U . L l ( l d 7 1 U U D O i 
0 . 1 2 S 4 4 B C 0 0 05 
0 . 5 2 3 7 7 1 0 0 0 01 

- 0 . 421054UOJ OO 
- U . 2 - 3 3 3 3 4 3 d J - O i 

U. 1 0 0 * 3 4 0 0 0 J / 
0 . 1 3 4 0 3 / 7 1 J 02 

PHI 
0 . 4 6 4 6 6 4 9 4 3 - 0 2 

S E 
0 . 1 1 9 8 4 0 5 7 0 - 0 1 

LENGTH 
0 . 2 4 4 0 - 0 2 

GAMMA 
0 . 6 0 4 0 0 2 

LAMBOA O.IOOU 01 tiTlMAfeu CÂt IHLi 031:0 
{ 221 PARAMETERS - 0 . 1 3 3 2 9 3 4 4 U 0 1 0 . J 1 4 7 7 6 0 0 C 00 

- 0 . 3 3 5 1 9 4 033 02 - 0 . 1 2 5 0 2 0 6 7 D 00 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 -(1.34 3 9 7 1 0 0 0 02 

D .7O7032 7BO Ou 0 . 1 5 6 4 1 6 0 0 0 07 
0. 9 2 4 4 2 8 4 6 0 - 0 1 

- 0 , 2 1 / 4 1 1 0 0 0 0 2 
0 • l 4 u 2 5 7 301) 0 1 
0 . 1 6 4 6 2 1 4 3 0 0 4 
U . 2 3 D 7 7 O 0 0 0 0 9 

0 . 7 b 0 5 4 2 b b O 0 0 
0 . 1 L O & 7 1 0 0 D 03 
0 . 1 2 5 4 9 6 C U 0 05 
0 . 5 2 3 / 7 3 0 0 J 01 

— 0 . 4 3 1 d74UUJ 0 0 
- 0 . 2 b l j / b £ b j - 0 l 

0 . 1 J 0 4 3 4 0 0 J 0 / 
0 . 1 3 4 0 5 7 4 3 0 02 

PHI 
0 . 4 6 9 6 2 7 9 0 3 - 0 2 

S E 
0 . U 9 8 8 5 C 6 U - 0 1 

LENCTH 0.281D-02 GAMMA 
0 . 6 1 2 0 3 2 

L A l BOA 0.1000 01 ESTIMATED PiuriALb uacJ 
I 231 PARAMETERS - 0 . 1 3 3 2 9 3 0 1 0 0 1 0 . 4 3 4 7 7 f . 0 U D 00 

- 0 . 3 3 5 3 4 4 0 0 0 02 - 0 . 1 2 5 0 1 2 4 2 0 00 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 - 0 . 5 4 3 4 7 1 0 0 0 02 

0 . 7 0 7 1 6 7 3 7 3 06 0 . 1 5 6 4 1 6 0 0 0 07 
0 . 9 2 4449 0 6 0 - 0 1 

- 0 . 2 1 7 4 1 3 0 0 0 U2 
0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 O 4 6 1 6 2 7 0 0 4 
0 . 2 3 0 7 / 3 0 0 0 0 9 

0 . i , 6 » 3 3 1 2 4 U 0 0 - 0 . 4 3 l d 3 4 0 0 J 0 0 
0 . 1 1 U 8 7 1 0 0 0 03 - H . 2 0 3 3 4 2 2 1 J - O I 
0 . 1 2 5 4 9 U C 0 0 0 5 3 . 1 0 0 9 5 4 000 01 
0 . 5 2 3 / 7 3 0 0 0 01 0 . 1 3 4 0 3 0 1 3 0 02 

PHI 
0 . 4 6 9 5 9 4 4 9 3 - 0 2 

S E 
0 . 1 3 9 8 8 0 0 8 0 - 0 1 

LENGTH 
0 . 2 6 9 0 - 0 2 

GAMMA 
0 . 6 1 5 0 0 2 

LAM0OA 0.1000 01 E S I l M A t E O PAR 11 A L 6 OSCO 

( 241 PARAMETERS - 0 . 1 3 3 2 9 2 5 6 0 0 1 0 . 9 3 4 7 7 6 0 0 C 00 
- 0 . 3 1 5 3 9 4 3 0 3 02 - 0 . 1 2 5 0 0 4 6 0 0 00 
- 0 , 6 1 7 7 9 4 0 0 0 00 - 0 . 5 4 3 4 7 1 0 0 0 0 2 

0 . 7 0 7 2 9 3 2 6 0 06 0 . 1 5 6 4 1 6 0 0 0 07 
0 , 9 2 9 4 6 8 8 9 0 - 0 1 

- 0 . 2 1 / 4 1 3 0 0 0 0 2 
0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 6 9 6 1 1 5 5 0 04 
0 . 2 3 0 7 7 0 0 0 0 0 9 

0 . 7 6 8 5 2 0 4 3 0 00 
0 . 1 1 0 8 7 1 0 3 0 03 
0 . 1 2 5 4 9 8 C 0 0 05 
0 . 5 2 3 7 7 3 0 0 0 01 

- 0 . 43183 4 0 00 0 0 
- 0 . 2 6 5 o 0 ? 3 3 J - 0 l 

0 . 1 0 U 4 5 9 0 0 J 07 
0 . 13 403O310 02 

PHI 
0 . 4 6 9 5 6 4 4 5 3 - 0 2 

S E 
0 . 1 3 4 8 7 5 6 1 0 - 0 1 

LENGTH 
0 . 2 5 9 0 - 0 2 

GAMMA 
0 . 6 1 / 0 02 

LAM BOA 0.1000 01 fcSTIMATEO P A R T I A L S 0 » c J 

I 251 PARAMETERS - 0 . 1 3 3 2 9 7 . 1 3 0 0 1 
- 0 . 3 3 5 3 4 4 0 0 0 02 

0 . 4 3 4 7 7 6 0 0 D 00 
- 0 . 1 2 4 4 9 7 1 7 0 0 0 

- 0 . 2 1 / 4 1 3 0 0 0 0 2 0 . 7 6 8 5 1 0 2 6 ( J 0 0 - U . 9 M d 3 9 0 U J 0 0 
0 . 1 * 6 2 5 7 0 0 0 0 1 0 . 1 1 0 8 7 1 0 3 0 03 - 0 . 2 0 5 6 2 2 1 8 J - 0 1 



112 

- 0 . 6 1 7 7 9 4 U 0 U 0 0 - 0 . 5 4 3 9 7 1 0 0 0 0 2 
0 . 7 0 7 4 1 1 9 6 0 Ob 0 . 1 5 6 4 1 6 0 0 0 07 0.9*9987990-01 

0 . 1 6 9 6 0 7 2 4 0 0 4 
0 . 2 3 0 7 7 9 0 0 1 ) 0 9 

U . l2S49dCJL> 05 
U . 52 3 7 73 0 01) 01 

0 . IJ I .939UUU J7 
U. l i » J J O » 9 J Ui 

PHI 0.469537463-02 S E 0.13967159D-01 LENGTH 
0 . 2 4 9 0 - U 2 

GAMMA 
0 . 6 1 9 0 02 

LAHUOA 
U . 1 0 0 U 0 1 

C61 :H*rtU PAN (141.5 JILL' 
I 261 PARAMETERS - 0 . 1 J J 2 9 1 7 3 U U l 0 . 9 J 4 7 7 6 0 0 C 0 0 

- 0 . 3 3 5 3 1 4 0 3 . ) 02 - 0 . 1 2 4 9 9 0 1 4 0 00 
- 0 . 6 1 7 7 9 4 000 0 0 - U . 5 4 3 9 7 1 0 0 0 0 2 

0 . 7 0 7 5 2 3 O 8 D 06 0 . 1 5 6 4 1 6 0 0 0 07 
0 . 9 3 0 0 0 6 3 7 0 - 0 1 

-O . 2 1 / 4 1 3 0 0 1 3 U2 
i ) . l 4 o 2 5 7 0 U D U l 
0 . 1 6 9 6 0 ^ 3 2 0 0 4 
0 . 2 J U 7 7 3 0 U D 0 9 

0 . 76 85006*1) OU - 0 . 9 M d 3 9 U U 0 OO 
0 . 1 1 0 8 7 1 0 0 0 01 - 0.2d36jb24J-Ul 
0 . 1 2 5 4 9 8 0 0 0 05 0. 1 0 0 9 3 9 J o u 0 / 
0 . 5 2 J 7 7 3 0 0 1 ) U l U. 1J903B6SO ui 

PHI 
0 . 4 6 9 5 1 3 2 1 3 - 0 2 

S E 
. 1 J 9 d i > 7 9 d 0 - 0 ! 

LENGTH 
0 . 2 4 0 0 - 0 2 

t S T l K A T f c U P A K T l A L S U»CU U.U21I) OJ. 
( 2 71 PARAMETERS - U. 1 3 3 2 9 1 3 5 0 0 1 0 . 9 3 4 7 7 6 0 0 3 JO 

- 0 . 335394OOJ 32 - 0 . 1 2 4 9 8 3 4 6 0 0 0 
- 0 . 6 1 7794OOD 0 0 - 0 . 5 4 3 9 7 1 0 0 0 0 2 

U. 7 0 7 6 2 8 d 9 3 06 0 . 1 i u 4 1 6 0 0 D 07 
0 . 9 3 U024 0 7 3 - 0 1 

P H I 
0 . 4 6 ^ 4 9 1 4 1 3 - 0 2 

S E 
0 . 1 3 9 3 b 4 7 3 0 - 0 l 

LENGTH 
0 . 2 3 1 U - 0 2 

- O . 2 1 7 4 l J 0 u 0 0 2 
l) . 1 4 j 2 5 7 0 0 0 U l 
0 • 1 6 9 5 9 9 / 7 U 04 
0 . 2 3 0 7 7JOOO U9 

U.62JU U2 

0 . 7 6 d 4 9 i i 7 U 00 
U . U U d J l O O U OJ 
0 . 5 4 9 8 0 U 0 05 
0 . 5 2 3 7 7 J 0 0 3 01 

- 0 . 931d3*UOO UJ 
- 0 . ^ » 3 o 4 9 7 J J - U l 

U.1UU959UUU u7 
0 . 1 ) 9 0 5 d / 9 j Oi 

t i T l M A I f c U P A i U I A L . i M J 

| 2 8 ) PARAMETERS - 0 . 1 3 3291oOD 0 1 
- 0 . 3 3 5 3 9 4 0 J J U2 
- 0 . 6 1 7 7 9 4 0 0 0 UO 

0 . 70772 7990 06 
0 . 9 3 0 0 4 1 1 4 0 - 0 1 

0 . 9 3 4 7 7 6 0 0 C 0 0 
- 0 . 1 ? 4 9 7 7 1 J 0 00 
- 0 . 5 4 3 9 7 1 0 0 0 0 2 

Q . 1 5 6 4 1 6 0 0 D 0 7 

- U . 2 1 7 4 1 3 0 U U u<! 
0 . 1 4 6 2 5 7 U U U G l 
0 . 1 6 ^ 5 9 6 5 7 0 0 4 
0 . 2 J u 7 7 U 0 U U 0 9 

U.7684U3QUO JU 
O . l l O o J I O U o UJ 
U . U 5 4 9 8 C U 0 U5 
O . S 2 3 / 1 J U U O 01 

-U. Sald59uUj OJ 
- U . ^ B S o b . - t W J - O l 

U. 10093 VUOU U / 
0 . l J 9 J . > » 9 J d Ui! 

P H I 
0 . 46 9 4 7 1 7 9 3 - 0 ^ 

S E LENGTH 
3 . 1 3 9 861 8 0 0 - 0 1 0 . 2 2 4 U - 0 2 

( 291 PARAMETERS - 0 . 1 3 3 2 9 0 U 6 0 01 0 . 9 3 4 7 7 6 0 0 U UO 
- 0 . 3 1 3 3 9 V O O O U2 - 0 . 1 2 4 9 7 1 1 1 0 UO 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 - 0 . 5 4 3 9 7 1 0 0 U 0 2 

0 . 7 0 7 8 2 1 3 6 0 06 0 . 1 5 6 4 1 6 0 0 D 0 7 
U . 9 J O G 5 7 6 1 0 - 0 1 

GArlliA 
0 . 6 2 3 L I 0 2 

LA1BUA J.ljUl) 01 fcSUMATCU P A * H A L S j * U 

- O . 2 1 7 4 1 3 0 U U Ui 
0 .14S.25700U O l 
0 . 1 6 9 5 9 j 7ul) 04 
0 . 2 j l 7 ? j j d 0 

U . 7 6 B 4 7 » 9 U 0 UO 
0 . H U d 7 l U O O OJ 
0 . 1 2 5 4 9 1 ) 0 0 0 03 
0 . 5 2 3 7 7 J Q U U 01 

-U. 95ld3 900j UU 
0 . I u j 9 3 9 0 0 i i U7 
0 . 139059050 Ui 

PHI 
0 . 4 u 9 4 5 4 1 1 3 - 0 i > 

S 5 
0 . 1 J 9 d 5 9 1 7 0 - 0 1 

LENGTH 
0 . 2 1 7 D - O 2 

GAiIHA .OiitO ui LAIOUA 0.100U 01 ciliHAtcO fMltii-J UJLU 
I 30 ) PAPAMETERS - U . 1 J 3 2 9 0 J 5 0 0 1 

- 0 . 3 3 5 3 940U3 02 
- 0 . 6 1 7 7 9 4 3 0 0 0 0 

0 . 7 0 7 9 0 9 ) 6 0 06 o.930073520-01 

Q. 934 776 0 00 OU 
- 0 . 1 2 4 9 6 5 4 0 0 0 0 
- 0 . 5 4 J 9 7 1 U O O 02 

0 . l -> i>4 l60Ut) 0 7 

- U . 2 K7«*13UUU 0 2 
0 . l 4o< ! :>70UU 01 O.lvtSVllJD 04 
U . 2 3 0 7 7 0 0 0 1 ) U9 

0 . 7 6 8 4 6 7 2 6 1 ) UO 0.1Lad7lOUU 03 
U.12549BCQU 05 0.523773000 01 

- 0 . « 3 1 d 3 9 j u u UU - o. 2d3oa/i|»j—ol 
U.1UU939000 07 0.Id90>91Ij 02 

PHI 
0 . 4 6 9 4 3 d 1 5 3 - 0 2 

S E 
0 . 1 3 9 8 5 O 7 9 0 - 0 1 

LENG1H 0.21U0-02 O . f i ^ d O 0 2 J . l O O L ) 0 1 
c ill IMA Ttu PARTIAL̂  UitJ 

1 . 3 1 ) PARAMETERS - 0 . 1 3 3 2 9 0 0 5 0 3 1 0 . 9 3 4 7 7 6 0 0 0 Ou 
- 0 . 3 3 5 3 9 4 0 0 3 02 - 0 . 1 2 4 9 5 9 9 6 U 0 0 
- 0 . 61 779400L) 0 0 - 0 . 5 4 J 9 7 1 0 0 0 0 2 

o . 7 0 7 9 9 2 J 2 0 06 0 . 1 5 6 4 1 6 0 0 0 ui 
0 . 9 3 0 0 8 0 9 0 0 - 0 1 

- 0 . 2 1 7 4 1 3 0 0 0 0 2 
0 . 1 4 k 2 3 7 0 0 D 0 1 
0 .1O95BBdSO O t 
U . 2 3 0 7 7 0 0 0 0 09 

0 . 7 b d 4 b u C J J 00 
I 3 . l l 0 d 7 l 0 0 i > 03 
0.1*S49BCOl) Ob 
0 . 5 2 ^ 7 7 3 0 0 0 01 

-G. 551d390UJ JO 
- 0 . 2 o j o 9 d i > 9 J - u i 

0 .1U0939UUU 0 / 
U . 1390392 7U Ui 

PHI 
0 . 4 6 9 4 2 3 7 4 3 - 0 2 

S E 
0 . 1 3 9 3 5 4 6 5 0 - 0 1 

LENGTH 
0 . 2 U 4 U - O 2 

JAMMA 
0 . 6 3 0 1 ) j i 

LAKoUA 0.100U 01 E S I l l l A T e U PAH r l A L b U i c J 

I 3 2 ) PAHAMFTbRS - 0 . 1 3 J 2 B 9 7 7 0 01 
- 0 . 3 3 5 3 9 4 0 0 0 02 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 

0 . 7 0 8 0 7 0 5 5 0 06 
0 . 9 3 0 1 U 3 7 8 0 - 0 1 

0 . V 3 4 7 7 6 0 D D UO 
- 0 . 1 2 4 9 5 4 7 9 C 00 
- O . S 4 J 9 7 1 U O U U«! 

0 . 1 5 6 4 1 6 0 0 0 07 

- 0 . < ! l 7 4 l J d 0 U u i 
0 . 1 4 G . 2 5 7 0 0 0 U l 
0 . 1 G 9 5 d b d 5 U 0 4 
0 . 2 3 0 7 7 0 0 0 0 09 

U . 7 6 8 4 5 3 1 9 0 UU - U . 9 3 l d a 9 j j j Ou 
0 . 1 1 0 8 7 1 0 0 D 0 3 - U . 2 0 3 f J 9 d i J - u i 
0 . 12549BCUU O i 0 . 1 0 0 » 9 0 0 u 07 
0 . 5 « ! J 7 7 3 0 u D 01 u . l J 9 J 3 9 > 7 u u i 

P H I 
0 . 4 6 9 4 1 0 7 0 3 - 0 2 

S E LENGTH 
0 . 1 3 9 8 5 2 7 1 0 - 0 1 0 . 1 9 9 D - U 2 

I 331 PARAMETERS - 0 . 1 3 3 2 d 9 i l 0 01 
- 0 . 3 3 5 3 9 4 0 0 0 02 
- 0 . 6 1 7 7 9 4 000 0 0 

0 . 7 0 8 1 4 4 3 5 D 06 
0 . 9 3 0 1 1 8 2 OL'-Ol 

0 . 9 3 4 7 7 6 U 0 C UO 
- 0 . 1 2 4 9 4 9 8 7 0 UO 
- 0 . 5 4 3 9 / LOOO 0 2 

0 . 1 5 6 4 1 6 0 0 0 0 7 

GArfMA LA i&OA 
0 . 6 3 i ! U 0 2 0 . 1 0 0 1 ) 0 1 

t i t l r t A l t u P A K f l A L i J 3 L 0 

- 0 . 2 1 7 4 1 3 0 0 1 ) 0 2 
13 .14325700 0 0 1 
0 . 1 6 9 3 d 5 0 9 J 0 4 
0 . 2 J O I 7 0 U 0 D 09 

0 . 76 8440 7JL) OU 
U . 1 1 0 d 7 1 0 J U OJ 
O . 1 2 5 4 9 H C J 0 0S> 
0 . 5 2 1 7 7 3 0 0 0 01 

-U. 5>ld39000 OJ -i). 28372U3/J-U1 
G . 1 U 0 9 5 9 0 0 J Ul U.IJ9J39H3J 02 

P H I 
0 . 4 6 9 3 9 8 8 8 3 - 0 2 

S t' 
0 . 1 3 9 8 5 3 9 4 0 - 0 1 

LENGTH 
3 . 1 9 4 D - 0 2 

GAMMA 
0 . 6 3 J 0 U2 

L AMOOA U.IOUO 01 tSU.IATeu PMIlALi, J1LU 
( 3 4 1 PARAMETERS - 0 . 1 3 3 2 8 9 2 6 0 0 1 0 . 9 3 4 7 7 6 0 0 C 0 0 

- 0 . 3 3 5 3 9 4 0 0 0 02 - 0 . 1 2 4 9 4 5 1 8 D 0 0 
- 0 , 6 1 7794000 0 0 - 0 . 5 4 3 9 7 1 0 0 D 0 2 

0 . 7 0 8 2 1 J 9 8 D 06 0 . 1 5 S 4 1 6 0 0 0 07 
0 . 9 3 0 1 3 2 1 9 0 - 0 1 

-U . 2 1 I 4 1 3 0 3 U 0 2 
0 . 1 4 O 2 5 7 0 0 U 0 1 
0 . 1 0 9 3 8 3 5 * 0 0 4 
0 . 2 3 0 7 7 0 3 0 0 0 9 

0 . 7 6 8 4 4 0 6 1 0 OU - 0 . S i 1 d390UJ 00 
O . H O d 7 i U U O Oi -U.2d»7J096J-ol 0.125498090 05 0.52J7730U0 01 0 . 1 0 U 9 3 9U0U 07 

U. 1 J V 0 5 9 3 3 J 02 

P H I 
0 . 46 93 9 8153 - 02 

S E 0. 139d4935U-01 LENGTH 
0 . 1 9 0 D - 0 2 

GAMHA 0.6350 02 fcbTIHAlEO P A R T I A L ) u i t O 

I 351 PARAMETERS - 0 . 1 3 3 2 8 9 0 3 D 0 1 0 . 934 77600D 0 0 
- 0 . 3 3 5 3 9 4 000 02 - U . 1 2 4 9 4 0 7 0 0 0 0 
— 0 . 6 1 7794Q0i) 0 0 - 0 . 5 4 J 9 7 1 0 0 D 0 2 

0 . 7 0 6 2 7 9 7 1 3 0 6 0 . 1 5 6 4 1 6 0 0 0 07 

— 0 . 2 1 7 4 1 3 0 0 U 0 2 
0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 6 9 5 8 2 2 X 0 04 
0 . 2 J 0 7 7 0 U U 0 09 

0 . 7 a 8 4 J 4 d 1U UO - 0 . 9 5 1 d 3 9 U U U OU 
0 . 1 1 0 8 7 1 0 U U 0 3 - 0 . 2 d 3 7 4 L 0 1 U - 0 1 
0 . 1 2 S 4 9 8 C U D 0 5 0 . 1 0 0 9 5 9 0 0 J 07 
U . 5 2 3 7 7 3 0 0 0 U l 0 . l j 9 u 3 9 o l J 02 
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0 . 9 3 0 1 4 5 7 6 0 - 0 1 

PHI 
0 . 4 6 9 3 7 8 4 0 3 - 0 2 

s e 
0 . 1 3 9 8 4 7 8 9 0 - 0 1 

LENGTH 
3 . 1 8 5 0 - 0 2 

GAMMA 
O . e l u U 0 2 

L M OUA 0.1000 01 fcSTiMaliU P M 7 J 4 4 i U j l i j 

( 3 6 ) PAR/.Ml TERS - 0 . 1 13/ .8881D 0 1 
- U . 1 1 5 3 9 * 0 0 3 02 
-0.617794 000 00 

0 . 7 0 8 3 4 1 773 06 
0. 93 015 8 - 1 5 3 - 0 1 

0. 434 776U0C 00 -0.12*436*30 00 -0.'.»*39 7 100G 32 0.136416000 07 
-O .Z17413QOD 0 2 

0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 » 4 5 8 1 2 U U 0 4 
O .210770UUD 0 9 

0 . 7 6 6 * 2 9 3 2 0 UO - 0.93X1 ) 39000 JO 
0 . U 0 8 7 1 0 0 J 03 - U . 2d3 7 3 U 7 * J - O L 
J . 1 2 S 4 9 8 C W 05 0 . 10U4S4JJJ 07 
0 . 3 2 1 7 7 1 0 0 1 ) 01 u . 114U34O7J u2 

PHI 
0 . 4 6 9 3 0 9 5 2 3 - 0 2 

S E 0.1198*o570-01 L E N G T H 0.1820-02 GAMMA 
0 . 6 3 0 0 02 

LAMdDA U-IUOU 01 fcSTiMAIcO P A i t U A L * U i c J 

I 371 PARAMEtERS - 0 . 13 32 HQ 600 01 C . ' J 3 * 7 7 6 0 0 U 00 
- 0 . 335 J 9-i 00J U2 - 0 . 1 2 * * 3 2 3 6 0 00 
-0. b l ( I- . . 33') 00 -0.5*347 1000 02 

0. 7 o d * l j 0 3 4 J 06 U. 15b41o00 tJ U7 
0 . 9 3 0171 7 8 0 - 0 1 

- 0 . 2 1 7 * 1 3 0 0 0 0 2 
0 . 1 4 6 2 5 7 0 0 0 0 1 J.164383310 04 
3 . 2 3 0 7 7 0 0 0 0 0 4 

0 . 7 6 8 4 2 4 1 2 0 CO - U . 931O3400J UU 
0 . 1 1 0 0 7 1 0 0 0 0 3 - 0 . 2 o 3 r t > u i 6 J - u i 
O . 1 2 5 4 s tOOO .)3 O. 1 0 0 9 3 4 000 Of 
U . 5 2 1 7 / 1 1 0 U 0 1 0 . 1 1 4 0 3 4 / 1 J 02 

PHI 
0 , * o 9 1 6 l * 1 3 - 0 2 0.1198*31oO-u 1 

I E N G T H 

0 . 1 7 8 0 — 0 2 

I 3 8 ) P A R A M T T F C ' R S - 0 . 1 3 ) 2 0 8 4 0 0 01 0 . 4 1 * 7 7 6 0 0 0 00 
- 0 . 3 1 5 1 4 * 033 02 - 0 . I 2 * 9 2 8 * o 0 UO 
- 3 . 6 1 7794OUt) 00 - 0 . 1 > 4 3 9 7 100C 02 

0 . 7 0 0 * 3 5 7 9 0 06 0 . 1 5 6 4 1 6 0 0 0 07 
0 . 9 J 0 1 B 4 2 7 U - 0 1 

GAMMA 
3 . 6 1 4 U 0 2 

LAM BOA 0.1000 01 t i T i M A f c U PAit T 1 * L » U i t J 

-0.<!i/*1300U 02 
0 . 1 4 o 2 5 7 0 0 u 01 
0 . l b 4 3 7 4 o l D 0 4 0.̂ 307fu000 09 

0 . 7 6 0 4 1 9 1 0 0 00 - 0 . 531O3400U 00 
0 . l l u d 7 l 0 0 0 03 - 0 . 20 3 / O 9 3 1 J - 0 1 
0.12349OCJ0 03 0.10U434JUJ 01 
0 . 5 2 1 7 7 1 0 u 0 01 0 . 1 1 4 U 3 4 I U U 02 

PHI 
G . 4 6 9 3 5 4 0 0 3 - 0 2 

S c 0.14904*260'01 LENGTH 
3 . 1 7 3 0 - 0 2 

t S r i M A I e D PAil 71AL3 JScU 

I 3 4 ) PARAMETERS. - 0 . 1 3 3 2 8 8 2 2 0 0 1 0 . 4 3 * 7 7 6 0 0 0 00 
- 0 . 3 1 3 1 9 * 0 0 3 02 - 0 . 1 2 - 9 2 4 7 3 0 00 
- u . 61 7 7 4 * 0 0 0 00 - 0 . 5 * 3 9 7 1 0 0 0 02 

0. 7 U 3 5 0 b l 5 J 06 0 . 1 5 6 4 1 6 0 0 U 07 U. -Hill 96443-01 

- 0 . 2 1 7 * 1 3 0 0 0 U2 
0 . I * o 2 5 7 0 u 0 0 1 
0 . 1 6 4 5 7 9 0 8 D 0 4 
0 . 2 J 0 7 7 0 0 0 U 0 4 

0 . 7 6 8 4 l * 5 0 U 00 
0 . 1 1 0 8 71000 0 1 
0 . 1 2 5 * 9 8 C 0 u 0> 
Q . 5 2 1 7 7 1 0 0 O U l 

- U . «518J»OOJ 00 
- J . < ! 0 3 7 / 0 1 9 J - O I 

u . 10U93VOOO 0? 
0 . 11903 4 d l J U2 

PHI 
0 . 4 6 9 3 * 7 2 1 3 - 0 2 

i fc 
0 . 1 1 4 8 4 1 2 5 J - 0 1 

LENGTH 
0 . 1 7 2 0 - 0 2 

I 4 0 1 P A H A ' H E f t i -C.l3i28oo*3 01 
- 0 . 1 3 5 3 9 * 0 0 3 02 
- 0 . 6 1 7 7 9 * 0 0 3 0 0 

u . 7 U 6 5 5 7 6 7 J 06 
0 . 9 1 0 2 0 8 3 1 0 - 0 1 

0 . 9 1 * 7 7 6 0 0 0 ou 
- 0 . 1 2 4 9 2 1 1 6 0 00 
- 0 . 5 * 3 9 7 1 0 0 0 02 

0 . 1 5 6 * 1 6 0 0 0 01 

GWtMA 
0 . 6 < l l D 0 2 

L A T B U A 

J . 1 0 0 0 0 1 

o U r U I c O P A K l l A l . 3 U3tO 

- 0 . 2 1 7 * 1 1 0 0 0 0 2 
0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 6 9 3 7 0 720 0 4 
0 . Z J 0 7 7 0 0 0 0 0 9 

u . 7 6 6 4 1 u C 3 u UU 
0 . 1 1 0 8 7 1 0 U 0 0 1 
0 . 1 2 5 4 9 8 0 0 0 03 
0 . 5 2 1 7 7 3 U U U 01 

- 0.431O34OOJ OJ -0.20370C.02J-01 
0.10U934UJJ 07 0. U40S4a7j 02 

PHI 
0 . * a 4 l < , » 4 7 3 - 0 2 

S E 
0 . 1 1 V O 4 2 3 2 U - 0 1 

LENGTH 
0 . 1 7 0 D - 0 2 

I 4 1 ) PAPAME TfcK i - 0 . 113287881) 01 0 . >3* 7 7 6 0 0 L 00 
- 0 . 1 1 5 1 9 * 0 0 3 02 - 0 . 1 2 * 9 1 7 7 * D 00 
- 0 . 6 1 7 7 9 * 0 0 0 0 0 - 0 . 3 * 1 9 7 1 0 0 0 02 

0 . 7 0 8 6 3 * 5 3 3 06 u . 1 5 6 * 1 6 0 0 0 07 
0 . 9 3 0 2 1 9 9 0 0 - 0 1 

ua.11 A 0.o-»2U 02 LAM BOA 0.1000 Ul r . S T l M A I c U P A i t U » L i j a t j 

- 0 . 2 1 7 * 1 3 0 0 0 0 2 
0 - I W S 7 0 0 D O l 
0 . 1 6 4 5 7 8 500 04 
u . 2 3 0 7 7 u 0 0 D 0 9 

0 . 76B4C381J UO - 0 . 9 3 1 0 3 V J 0 J 00 
0 . 1 1 0 8 7 1 0 0 0 0 1 - 0 . 2 0 U / 9 3 2 2 J - 0 1 
U . 12549UC0O U3 <i. 1 0 U 4 J 4 0 0 J 07 
0 . 5 2 3 7 7 3 0 0 0 01 O . U v o i W l J i U 

PHI 
0 . 4 6 9 3 3 3 2 4 J - 0 2 

S E 
0 . 1 3 4 8 4 1 * 6 0 - 0 1 

LENGTH 0.1600-02 
( 4 2 ) PAPAMHERS - 0 . 1 1 3 2 O 7 7 2 0 0 1 

- 0 . 3 3519V003 02 
- 0 . 6 1 7 7 9 * O 0 J 0 0 

0. 7 0 d b * o 0 7 0 06 
0 . 9 3 0 2 3 1 2 1 0 - 0 1 

E l I l M A l f c U PARTIAL : . J i fcU 

0 . 4 3 , 7 7 6 0 0 0 00 C.;'»)l**6t) 00 
- 0 . »«• . ' 9 7 1 0 0 0 02 

0 . 1 5 o * 1 6 0 0 U 07 

0 .6*10 02 U. 

-a . < ! 17 *1100U 0 2 
U . 1 W 3 7 U O O 0 1 
0 . 1 6 4 5 7 8 4 3 0 0 4 
0 . 2 1 u 7 7 u 0 0 u 0 9 

0 . 7 6 8 4 0 1 H 1 U UO 
0 . 1 1 0 8 7 1 U 0 0 0 1 
0 . 1 2 5 4 9 O C 0 0 05 
O.S21773UOO 01 

- U . 951d3»OUJ Ou 
- 0 . 2 o 5 o O l » l J - U l 

0 . 1 0 U 4 3 9 U 0 J 07 
U. I l 4 j 3 9 4 * u 02 

PHI 
0 . * 6 9 3 2 " ) 1 6 3 - 0 2 

3 E 
0 . 1 1 9 8 * 0 6 8 0 - 0 1 

LENGTH 
0 . 1 O 5 0 - 0 2 

I * 3 ) PARAMb TERS - 0 . 1 1 3 2 8 7 S 7 J 0 1 
- 0 . 1 3 5 1 9 * 0 0 3 02 
- 0 . 6 1 7 7 9 * 0 0 0 00 

0 . 7 0 8 6 9 0 8 8 3 06 
0 . 9 3 0 2 * 2 1 2 0 - 0 1 

GAMMA U.6*10 J2 LAM80A 0.1000 Ul t i T l M A l E O P AA 11 4 L o O i e J 

0 . 4 1 4 7 7 6 0 0 C 00 
- 0 . 1 2 * 9 1 1 3 1 0 00 
- 0 . 5 * 3 9 7 1 0 0 0 02 

0 . L 5 U 4 1 6 0 0 D 07 

- 0 . . 2 1 7 * 1 1 0 0 0 0 2 
0 . 1 4 u 2 5 7 U 0 U 0 1 
0 . 1 O 4 3 7 8 3O0 0 4 
0 . 2 1 0 7 7 0 0 0 0 0 9 

0 . 7 o d l * 7 9 9 J 0 0 - 0 . S 5 1 0 3 4 U U J 00 
0 . 1 1 0 8 7 1 0 0 0 0 1 - 0 . 2 o ? d l i . l V J - 0 L 
U . 1 2 5 4 9 8 C U 0 05 U.10U43V0UU 07 
0 . 5 2 i / 7 1 0 u 0 01 0 . U 9 0 3 4 4 6 J 02 

PHI 
0 . 4 6 9 3 2 5 0 B 3 - 0 2 

S E 

0 . 1 3 9 8 3 9 9 5 0 - U L 

LENGTH 
0 . 1 6 4 0 - 0 2 

I 4 4 1 P A R A M E T E R S - 0 . 1 3 3 2 8 7 * 3 0 0 1 

- 0 . 3 3 5 3 9 * 0 0 0 0 2 

- 0 . 6 1 7 7 9 * 0 0 0 0 0 

0 . 7 0 8 7 1 0 6 7 0 0 6 

0 . 9 3 0 2 5 1 1 7 D - 0 1 

GortrtA 
0 .6 *1L> U2 

LAMdUA u.iouu 01 £ SllHAlkO P A R T / L A L J U3FC I> 

U. 4 1 * 7 7 o 0 0 D 00 
- 0 . 1 2 * 9 0 8 2 8 0 30 
- 0 . 5 * 1 9 7 1 0 0 0 02 

0 . 1 3 6 4 1 6 0 0 0 37 

- 0 . 2 1 7 4 1 1 0 U D 0 2 
0 . 1 4 6 2 5 7 0 0 0 0 1 
0 . 1 6 4 3 7 8 6 9 J 0 4 
0 . 2 J O 7 7 0 0 0 0 09 

0 . 7 o 8 J 5 4 3 3 0 00 - U . 4 3 l d 3 4 J 0 J OJ 
0 . 1 1 Q 8 7 L 0 J 0 U l - 0 . 2 S 3 0 1 9 1 7 J - 0 1 
0 . 1 2 5 4 9 8 0 0 0 05 0 . 10U459UUJ 07 
0 . 5 2 1 7 7 1 0 0 0 U l 0 . 1 1 4 0 3 4 4 9 J 02 

PHI 
0 . 4 6 9 3 2 0 5 6 3 - 0 2 

S E 
0 . 1 3 9 8 3 9 2 8 0 - 0 1 

L E N G T H 

0 . 1620-02 

I * 5 ) PARAMETERS - 0 . 1 3 3 2 8 7 3 0 0 0 1 

- 0 . 3 3 5 3 9 * 0 0 0 0 2 

- 0 . 6 1 7 7 9 4 0 0 0 0 0 

0 . 7 0 8 7 6 8 4 0 0 0 6 

0 . 9 3 0 2 6 3 8 0 0 - 0 1 

GAMMA 
0 . 6 4 1 U 0 2 

LAMBDA 0.1000 01 ESTINAIEO PARTIAL* OitJ 
0 . 9 3 * 7 7 6 0 0 0 3 0 

- 0 . 1 2 * 9 0 5 3 7 0 0 0 

- 0 . 5 * 1 9 7 1 0 0 0 3 2 

0 . 1 5 6 4 1 6 0 0 0 0 7 

-0.21/til001) 02 l). 1*0257ODD 01 
0 . 1 6 9 5 7 8 9 9 0 0 4 
0 . 2 1 0 7 7 0 0 0 0 0 9 

0 . 7 6 8 3 9 0 8 0 0 00 - U . V31 (13400J 00 
0 . 1 1 0 8 7 1 0 J Q 0 1 - 0 . 2 8 5 o 2 o 7 0 3 - 0 1 
0 . 1 2 5 4 9 8 C 0 D 03 0 . 1 0 0 9 5 9 0 0 J 07 
0 . 5 2 3 7 73000 01 0 . l i K O o O O l J 02 
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P H I 
0 . 4 6 9 3 1 6 3 6 3 - 0 2 

S E 

0 . 139d386!>U- 01 L6NGTH 0.1600-02 CMH1 
0 . 6 4 3 O 0 2 

LA* SUA 0.1000 01 kbUHtJBU PMIItLt ujtil 
I 46 ) PARAME T t R S - 0.1332B71B3 01 

- 0 . 3 3 5 3 9 4 0 0 0 02 
- 0 . 6 1 7 7 9 4 000 0 0 

0 . 7CUS04190 06 
0 . 9 3 0 2 7 4 2 3 D - 0 1 

P H I 
0 . 4 6 9 3 1 2 4 6 3 - 0 2 

0 . 9 3 4 7 7 6 0 0 C 0 0 
- 0 . 1 2 4 9 0 2 5 7 0 0 0 
- 0 . 5 4 3 9 7 1 0 0 0 0 2 

0 . 1 3 6 4 1 6 0 0 0 0 7 

S E 
0 . 1 3 9 6 3 6 0 7 0 - 0 1 

LENGTH 
0 . 1 5 9 0 - 0 2 

- 0 . 2 1 / 4 1 3 0 0 0 0 2 
0 . 1 4 6 2 3 / 0 0 0 0 1 
0 • 1 6 9 5 7 9 4 1 0 0 4 
0 . 2 3 0 7 7 0 0 0 0 0 9 

0 . 7 6 8 3 8 / 5 6 0 0 0 
0 . 1 1 0 d 7 1 0 0 t > 03 
0 . 1 2 3 4 9 8 0 0 0 0 3 
0 . 3 2 3 7 73UUO 0 1 

- 0 . 5 > l d s 9 0 0 J OU 
- 0 . 2 d 3 d 3 4 2 2 J - 0 1 

C. 1 0 x 9 3 9 0 0 0 j / 0.UV0OU02J 02 
GAMMA 

0 . 6 4 2 0 0 2 
L A i BOA 0.1000 01 C S T l M A T t O PAR 11A L i J i C O 

tPSiLUN t e n 

9 . 
F F 

2 9 0.4000 P - 16 
0.2000 01 0 . 5 0 0 0 - 3 4 I AO * u . 1 0 0 0 - 0 2 

( 4 6 1 P A R A M E T E R S - 0 . 1 3 3 2 d 7 t d j 0 1 
- 0 . 3 3 » 3 9 V 003 02 
- 0 . 6 1 7 7 9 4 0 0 0 0 0 

0> 7 0 6 3 0 4 1 9 0 06 
J . 9 3 0 2 7 4 2 i D - 0 1 

0 . 93 4 776 0 0G 0 0 
- 0 . 1 2 4 9 0 2 5 7 0 0 0 
- 0 . 5 4 3 9 7 1 0 0 C 0 2 

0 . 1 5 6 4 1 6 0 0 0 07 

- 0 . 2 1 7 * > 1 3 0 0 0 0 2 
Q . 1 4 » 2 5 7 0 U J 0 1 
0 . 1 6 4 3 7 9 4 1 0 0 4 
0 . 2 3 0 7 7 0 0 0 0 0 4 

0 . 76BJ87SOO uO - 0 . 4 3 1 M 4 0 0 J 00 
J . U 0 d 7 1 0 0 0 03 - 0 . 2 d 3 d 3 4 2 2 J - u l 
0 . 1 2 i 4 9 d l u 0 0 3 0 . 1 0 J 4 3 4 0 0 O 0 / 
0 . 5 2 3 7 7 3 U O O 0 1 0 . 1 3 4 0 O O 0 2 J 02 

313 S PHE • RES 
0 . 1 0 0 0 0 0 3 0 3 01 0 . V 9 9 7 0 6 3 1 0 0 0 0 . 2 9 1 6 8 8 7 4 D - 0 3 0 . 7 3 4 6 3 0 0 0 D 0 3 0 . 1 3 3 6 0 0 0 0 0 03 
0 . 1 4 6 9 6 0 C03 02 0 . I » » d 8 0 8 5 0 0 2 0 . 5 3 B 5 4 7 9 4 0 - 0 3 0 .7346SOOOO 0 3 0 . 4 1 4 5 0 0 0 0 0 0 1 
0 . 5 0 0 0 0 0 0 0 0 02 0 . 4 9 9 2 ^ 0 7 3 0 0 2 0 . 1 4 1 8 5 4 1 3 0 - 0 2 0 . 7 3 4 6 5 0 0 0 0 0 3 0 . 2 6 2 3 0 0 0 0 ) 0 1 
0 . 1 0 0 0 0 0 0 0 3 03 0 . 4 9 d 0 7 0 c 6 0 0 2 0 . 1 9 2 9 7 4 2 6 0 - 0 2 0 . 7 J 4 6 3 0 0 0 0 0 3 0 .12USOOuLO 01 
0 . 1 3 0 0 0 3 O 0 3 03 0 . 1 4 9 5 3 3 3 00 0 3 3 . 3 1 1 1 3 4 1 2 0 - 0 2 0 . 7 34630 0 0 0 0 3 G . m o j a o o c u 0 0 
0 . 2 0 0 0 0 0 0 0 3 03 0 . 1 9 9 1 5 5 6 3 0 0 3 0 . 4 2 2 1 8 3 7 7 0 - 0 2 0 . 7 3 4 6 5 0 0 0 0 0 3 0 . 5 8 1 6 0 0 0 4 3 00 
0 . 2 5 0 0 0 0 0 0 0 03 0 . 2 4 8 6 5 6 7 5 0 0 3 0 . 5 3 7 2 9 9 5 0 0 - 0 2 0 . 7 3 4 6 3 0 0 0 0 0 3 0 . 4 4 2 7000CD 00 
0 . 3 0 0 0 0 0 C 0 3 03 0 . 2 9a 0494 6 0 0 3 0 . 6 5 0 1 7 9 4 3 0 - 0 2 0 . 7 3 4 6 5 0 0 0 0 0 3 0 . 3 4 d 4 0 0 C C O 0 0 
0 . 3 5 0 0 0 0 C 0 3 03 0 . 3 4 7 0 7 8 2 00 0 3 0 . 8 3 4 8 0 1 0 8 D - 0 2 0 . 7 3 4 6 5 0 0 0 0 0 3 0 . 2 7 9 4 U O O O ) GO 
0 . 4 0 0 0 0 0 0 0 3 Oi 0 . 3 9 6 1 1 8 3 4 0 0 3 0 . 9 7 0 4 1 5 8 4 0—02 0 . 7 3 4 6 5 J O O O 0 3 0 . 2 2 3 COOoU) 00 
0 . 4 4 0 0 0 0 003 03 U . 4 35 83 5 6 6 0 0 3 0 . 9 4 6 4 3 9 d 2 0—02 0 . 7 J463O0U0 0 3 0 . 1 8 7 3 0 0 0 G Q 00 
0 . 4 6 0 G 0 0 C 0 3 03 0 . 4 55 4 2 6 72u 0 3 0 . 9 9 4 1 9 1 1 5 0 - 0 2 0 . 7 3 4 6 5 0 0 0 0 0 3 Q.169BOUOCU 00 
0 . 4 4 0 0 0 0 0 0 3 03 0 . V 7 4 9 0 2 1 1 0 0 3 0 . 1 0 6 2 0 5 9 7 O - o l 0 . 7 3 4 6 5 U O O 0 0 3 0 . 1 3 2 3 0 0 0 0 0 UO 
0 . 5 2 0 0 0 0 C03 03 0 . 5 1 6 3 5 8 0 1 t> 0 3 0 . 7 0 0 3 8 I d d 0 - 0 2 0 . 7 3 4 6 3 0 0 0 0 0 i O . U O O O o u C O uO 
0 . 5 2 9 1 0 0 003 03 0 . 5 2 9 1 0 0 3 9 0 0 3 - 0 . 7 3 3 7 1 3 3 5 0 - 0 6 0 . 7 3 4 6 5 0 0 0 0 0 1 0 . / 2 t 4 0 0 0 a j - 0 1 
0 . 5 5 6 0 0 0 0 0 3 0 3 0 . 3 3 2 5 0 7 8 7 0 0 3 0 . 9 8 4 2 3 3 3 5 0 - 0 2 0 . 7 3 4 6 3 0 0 0 0 0 3 0 . 5 2 4 4 0 0 J O ) - 0 1 
0 . 5 9 0 4 4 0 0 0 3 03 0 . 5 0 9 0 5 6 0 7 0 0 3 0 . 2 3 4 3 8 4 6 6 0 - 0 2 0 . / 3 4 6 3 0 0 U U OJ 0 . 4 d 4 4 0 0 0 0 0 — 0 1 
0 . 6 0 5 0 2 0 0 0 0 03 0 . 6 1 1 5 2 4 9 00 0 3 - 0 . 1 0 7 5 V B 1 3 U - J I o . 1 3 4 6 5 0 0 0 0 0 3 0 . 4 7»4uOUOO- 0 1 
0 . 6 3 8 8 0 0 0 0 3 03 0 . 644 0994 0 0 0 3 - 0 . 8 2 9 5 8 o 5 ( l D - 0 2 0 . 7 3 4 6 3 O U 0 0 0 3 0 . 4 5 3 d 0 3 u C 0 - 0 1 
0 . 6 8 6 6 0 0 0 0 3 03 0 . 6 d 4 7 1 3 0 9 U 0 3 0 . 2 7 4 6 1 9 1 6 0 - 0 2 0 . 7 3 4 6 3 0 0 0 0 Oi u . 4 4 2 70JOOJ- 0 1 
0 . 7 7 9 4 4 0 0 0 3 03 0 . 7 6 8 6 3 8 0 4 Q 0 3 0 . 1 3 8 5 d 6 l 2 D - 0 1 0 . 7 3 4 O 5 0 0 0 0 0 3 0 . 4 2 4 3 0 0 0 0 D - 0 1 
0 . 6 2 7 72 0 003 03 0 . 0 3 4 0 4 3 8 7 0 0 3 - 0 . 3 1 d 0 5 2 7 9 0—01 0 . 7 3 4 6 5 0 0 0 0 0 3 0 . 4 1 2 lOUl iUO- 0 1 
0 . 9 2 0 2 0 0 0 0 3 03 0 . 8 < 8 6 8 8 2 6 0 0 3 0 . 2 3 3 7 7245 0 - 0 1 0 . 7 3 4 6 3 0 0 0 0 0 3 0 . 4 o 7 0 0 u 0 G D - 0 1 
0 . 1 1 9 0 0 0 0 0 3 04 0 . L 1 9 0 6 4 7 0 D 0 4 - 0 . 5 4 3 6 7 0 3 6 D - O J 0 . 7 3 4 6 5 0 0 0 0 0 3 0.383UOOOGO- 0 1 
0 . 129290UOO '34 0 . 1 31 55399E3 0 4 - 0 . 1 7 5 1 0 9 2 4 U - 0 1 0 . 7 3 4 6 5 0 0 U 0 • 3 0 .37ddOOOCO- 0 1 
0 . 1 5 6 5 0 0 0 0 3 04 0 . 1 3 7 1 7 5 8 3 0 0 4 - 0 . 4 3 1 8 4 2 5 7 0 - 0 2 0 . 7 J 4 6 3 0 0 0 0 0 3 a.369coooaj-oi 
0 . 1 7 4 5 0 0 C 0 3 04 0 . 1 6 B 5 2 7 9 5 D 0 4 0 . 3 4 2 2 3 7 6 9 D - 0 1 0 . 7 3 4 6 3 0 0 0 0 0 3 0 . 3 6 3 5 0 0 0 0 ) - 0 1 
0 . 1 8 8 8 6 0 0 0 3 04 0 . 1 US 8 4 0 4 6 0 0 4 0 . 1 0 6 9 3 3 2 3 0 - 0 1 0 . 7 3 4 6 5 0 0 0 O 0 3 0 . 3 6 0 6 0 0 0 0 0 - 0 1 
0 . 2 3 7 4 0 0 C C D 04 0 . 2 4 2 2 5 5 9 8 0 0 4 -0.20454626D—01 o . 7 3 4 6 5 0 0 0 0 0 3 0 . 3 4 4 4 0 0 0 C U - 0 1 

PHI S F LAHBOA EST M A T t O PARI 1ALS oSfcl) 
0 . 4 6 9 3 1 2 4 6 3 - - 0 2 0 . 1 3 9 d 3 8 0 7 U - 0 1 0 . 1 0 0 0 0 1 

PTP INVERSE 
1 0 . 1 0 0 0 0 0 0 0 3 01 0.0 0 . 0 0 . 0 0 . 0 
2 O.O 0 . 1 0 0 0 0 0 0 0 0 0 1 0 . 0 0 . 0 0 . 0 
J 0 . 0 0.0 O.IOOOCOOOD oi o . u 0 . 0 
4 0 . 0 0.0 0 . 0 O. lOPifOOUOO U l 0 . 0 
5 0 . 0 0 . 0 0 . 0 0 . 0 3.1UOOQOUOU 0 1 
6 0 . 0 0 . 0 0 . 0 O . J 0 . 0 
7 0 . 0 0 . 0 0 . 0 O.O U.O 
8 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
9 0 . 0 0 . 0 0.0 o . o 0.0 

10 O.O 0 . 0 ' 0.0 0.0 0.0 
11 0.0 0.0 0.0 0.0 - 0.0 
12 0.0 0.0 0.0 0.0 0.0 
13 O.o 0.0 0.0 0.0 A.O 
14 0.0 0.0 0.0 0.0 0 . 0 13 0.0 O.P 0.0 0.0 0 . 0 
16 0 . 0 0.0 0 . 0 0.0 0.0 
17 0.0 0.0 0 . 0 0.0 0 . 0 
IB 0.0 0.0 0.0 0.0 0 . 0 
19 0 . 0 0.0 3.0 0.0 0 . 0 
20 0.0 0.0 0.0 0.3 0.0 
2 1 0. 0 0.0 0.0 0 . 3 0 . 0 

1 0.0 0.0 0 . 0 0.0 0 . 0 
2 O'O 0.0 0 . 0 0.0 0 . 0 
3 0.0 0. 0 0.0 0.3 0.0 
4 0.0 0.0 0.0 0 .3 0.0 
5 0.0 0.0 0.0 0.0 o.o 
6 0. 100000003 01 0.0 0.0 0.3 0.0 
7 0.0 0.100000000 01 0.0 0.0 0.0 
B 0.0 0.0 O.IOOOOOQOO 0 1 O.U U.O 
9 0.0 0.0 0.0 O.IOOOOOOOO 0 1 0.0 
10 0.0 0.0 0.0 •> .0 0 . 4 2 1 9 3 6 5 7 0 - 0 1 
u 0.0 0.0 0.0 C U 0.0 
12 0.0 0.0 0 . 0 O.J 0.0 
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13 0 . 0 0 . 0 
14 0 . 0 0 . 0 
I S 0 . 0 0 . 0 
1 6 0 , 0 U.O 
1 7 0 . 0 0 . 0 
l a 0 . 0 0 . 0 
i s 0 . 0 0 . 0 
2 0 0 . 0 0 . 0 
2 1 0 . 0 u . o 

1 o . o 0 . 0 
2 0 . 0 0.0 
3 0 . 0 0.0 
4 0 . 0 0 . 0 
5 O .D 0 . 0 
6 0 . 0 a . o 
t 0.0 3 . 0 
a 0.0 0 . 0 
9 0 . 0 Q.O 

10 0 . 0 Q. 0 
1 1 0. lOOOOOOO) 01 0 . 0 
1 2 0 . 0 L). 1 OOOUOOOD 0 1 
13 0 , 0 0 . 0 
14 0 . 0 0 . 0 
15 0 . 0 0. 0 
l b 0 . 0 0.0 
17 0 . 0 0.0 
18 o . u o . o 
19 0 . 0 0 , 0 
2 0 0 . 0 0 . 0 
2 1 0 . 0 0 . 0 

1 0 . 0 O.Q 
2 0 . 0 0 . 0 
3 0 . 0 0 . 0 
4 0 . 0 0 . 0 
5 0 . 0 0 . 0 
6 0 . 0 0 . 0 
7 0 . 0 0.0 
d 0 . 0 0.0 

0 . 0 0 . 0 
10 •> . l 3S3obOB) Oo 0 . 0 
11 o . o o.u 
12 0 . . 1 o . o I 3 O . V 9 5 3 5 8 4 a J 13 0 . 0 
14 0 . 0 o . u 
13 0 . 0 0 . 0 
[ 6 0, S I 792 3 953 l b 0 . 0 
1 7 0. 0 o , l o c o o u a o o o i 
I d 0 . 0 0 . 0 
19 0 . 0 0 . 3 
20 0 . S 6 1 8 3 9 4 3 } 10 U. 0 
21 
1 

U . 5748d9223 
O . C 

08 o.u 
2 0 . 0 
3 0 . 0 
4 0 . 0 
5 0 . 0 
6 0 . 0 
7 a 0 . 0 

0 . 0 
9 0 . 0 

10 0.439360643-•01 
1 I 0 . ( 1 
12 0.0 
13 0 . 1 3 1 3 1 4 2 4 3 Ob 
14 0 . 0 
I S 0.0 
16 0 . 5 7 4 8 8 9 2 2 3 Oo IT 0.0 
18 0 . 0 
19 0.0 
2 0 0 . 5 7 4 b 3 5 C 7 > 02 
2 1 0 . 3 9 0 C 4 8 7 0 ) 01 

PMtntrca CJJKEIATKIH MATRIX I i.oooo 0.0 u. 0 2 0.0 I.0000 0.0 1 0.0 U.O 1. oouo 4 o.u 0.0 O.o 5 0.0 0.0 0.0 6 0.0 0.0 0.0 J 0.0 0. 0 0.0 8 0.0 0. 0 o.o 9 0.0 0.0 0.0 10 0.0 0.0 0.0 II 0.0 0.0 0.0 12 0.0 O.U o.o 13 0.0 o. a 0.0 14 0.0 0.0 >3.0 15 0.0 0.0 0.0 16 0.0 o.t) 0.0 1 f 0.0 0.0 0.0 IS 0.0 0.0 0.0 

o . u 0 . 3 U . 2 5 1 4 4 4 7 3 0 U5 0.0 o . b U . U Q.O 0 . 0 0 . 0 0.0 0 . 0 3.1393o5<«ix> t o 
0 . 0 0 . 0 0 . 0 
o . o U.O 0 . 0 
o . u 0 . 0 0 . 0 
0 . 0 0 . 0 U . 2 7 4 73ObdD U2 
0 . 0 0 . 0 0 . 4 3 4 3 6 0 6 4 0 - 01 
0 . 0 0 . 0 U .O 
0 . 0 o . u U . U 
3 . 0 0 . 0 0 . 0 
3 . 0 0 . 0 o . u 
0 . 0 3 . 0 o.u 0.0 0 . 0 o . u 0.0 U.O 0.0 
0 . 0 0 . 0 I ' . u 
0 . 0 0 . 0 0 . 0 
0 . 2 5 799973 b 05 o.O o.u 
0 . 0 O.U 0 . 0 0.0 O.J 0 . 0 
0 . 1 9 3 5 0 5 9 6 0 11 J . O o . u 
0 . 0 D.IOUOOOUUO U l 0 . 0 
0 . 0 O . J O.lOoOOOOOO 01 
0 . 9 9 5 3 5 8 4 8 0 13 J.O O . U 
0 . 0 0 . 0 w . u 
0 . 0 0 . 3 o . u 
0 . 0 0 . 3 O.O 
Q.1816737b L 08 U . 0 O . o 
3 . 1 3 3 3 1 4 2 4 D Ob 0 . 3 u . u 
0 . 0 o.o J , u 
0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 O.U 
u . a 0 . 0 o.a 
0 . 0 0 . 0 O . u 
0 . 0 O.U O . Q 
0 . 0 O.O o.O 
0 . 0 0 . 0 o . u 
0 . 0 -0 o.u 
o . u Q.O 0 . 2 7 4 730b Oo 02 O.o 0 .0 o . u 
O . u 0 . 3 0 . 0 
0 . 0 O . u O. 1 0 1 6 7 3 7 6 0 08 
o.o 0 . 0 0 . 0 3.0 O . o 0.4 
J . O 0 . 3 U.4610U4* JO IC O.J O.J 0.0 
0 .100000030 o l U . 3 0.0 
0 . 0 o.lououoooo 0 1 0.0 
J . O 0.3 0.1 db 1446 90 US 
3 . 0 0.0 0 . 5 7 4 6 J 3 0 7 0 u 

0.0 3.0 0.0 o.u u.o 0.0 J.U 0.0 o.o 0.0 b.O O.J U.O o.u 0.0 0.0 O.J 0.0 u.o o. <; O.0 1.0000 3.0 0.0 o.o o.c 0.0 o.u 0.0 1.0000 0.0 0.0 0.0 o.c u.u 0.0 0.0 1.JtfOU 0.0 0.0 0.0 u.u 0.0 0.0 u.o l.uuuo u.u 0.0 u.u 3.0 Q.O 0.0 0.0 l.OUUu 0,0 u.u o.a 3. J o.u u.o a.c l.Oubu U.U 0.0 3.0 0.0 o.u O.u O.C l.uuuo 0.0 0.0 0.0 u.o o.O 0.0 u.u o.u o.O J.U 0.0 0.0 d.0 u.u u.o o.u 0.0 O.U o.o 0.C U.4J24 
0.0 J.O 0.3 O.U o.u 0.0 u.U 0.0 0.0 0.0 0.0 0.0 0.C u.u 0.0 o.o 0.0 o.O u.u w.0 u. 4*24 0.0 0.0 0.0 0.0 0.0 u.u 3.0 0.0 0.0 o.u 0.0 o.c u.O 
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1 9 20 21 1 i 1 

d 
9 10 11 12 

1 ] 
14 15 
l b 
I T 
l a 
19 20 
21 

1 
2 
3 4 5 6 
7 
a 
9 10 

11 
12 
13 14 
15 16 
17 
la u 
23 
21 

U.J o.o 
0.0 0.0 
0 . 0 0.0 0.0 J.J 0.0 
0 . 0 
U . 0 

0.0 
0 . 3 
1 . 3̂0u o. o 
3 . 0 

0 . 3 0. 0 
0 . 3 0. 0 
C . 0 O.J 
0 . 0 

0 . 0 

0 . 0 C.O 
0 . 0 

0.0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 0.0 
0 . 1 0 8 3 

0 . 0 

0 . 3 

0 . 4 8 5 3 

0 . 0 0.0 
0 . 4 0 4 5 0.0 
0 . 0 

0 . 0 

0 . 2 1 3 2 1.0000 

o. a 0 . 0 0 . 0 0 . 0 O . J 0 . 0 o.u o . c u . O 
3 . 0 0 . 0 u . O 3 . 0 J . O U . O u . u O . o U . 4 d 0 ) 
0 . 0 0 . 0 0 . 0 o . u 0 . 0 u . d u . u 0 . 0 u . l O d J 
0 . 0 0 . 0 0 . 0 0 . 0 u . u o . u u . u u . u u . u 
0 . 0 0 . 0 o . o J . O o . u U .O 0 . c c . c u . u 
C. 0 o . u 0 . 0 0 . 0 o . u o . u U . b 0 . 0 U . u 
0 . 0 3 . 0 o . u 3 . 3 0 . 0 u . u u . u u . u u . u 
o . u 0.0 u . u D . J 0 . 0 U . O 0 . 0 0 . u U . U 
0 . 0 o.u u . o J . O O.O O . J U . C 0 . C U .O 0 . 0 3 . 0 0 . 0 O . J J . J 0 . 0 u . u 0 . 0 u . u 
0 . 0 o . 0 0 . 0 O . J 0 . 0 u . o u . u U .C U . O 
0 . u U . O 0 . 0 u . u J . J J . J U . O U .C U . J 
0 . 0 Or. 9 0 2 9 0 . 0 0 . 3 U . J O . J 0 . 0 u . 4 0 UJ 
3 . 0 3 . 0 J . O O . D U.O o.o 0 . 0 b . C J . O 
l . O O O J J . O 3 . 0 o.s U . J U . O 0 . 0 0 . c U . U 
0 . 0 l . O U J O o . u J . O J . 9 » » j u . u O . u u . c J . 9 5 / 1 
0 . 0 0 . 0 1 . 3 0 0 0 O . J U . U u . u O . u l i . C U . U 
0 . 0 O . U 0 . 0 1 . J U J J U . J U .O u . u U . U J . J 
U .O 0 . 9 * 4 3 0 . 0 O.O l . u u o o u . O O . U 0 . 0 u . 9 / 9 4 
0 . 0 0 . 0 U . O 0 . 0 0 . 0 l . o u u u U . 0 u . fl U . U 
0 . u 0 . 0 3 . 3 J . O 0 . 0 u . u 1 . O U U J U.G u . u 
0 . 0 0 . 0 O . U O . J J . O u . u 0 . U 1 .OOUJ U . U 
0 . 0 0 . 9 S 7 1 0 . 0 u.O 0 . 9 794 u . u o .u o . u l . U J U U 
0 . 0 J . 4 8 3 3 O . 0 0.0 0 . 4 0 4 5 0 . 0 0 . 0 0 . C J . 2 i i i 

S70 QIC - PARAMETER iUPPJH T P L A N t j ERR3R LOMER UPPER LCotH UPPER 
I a. l 3 9 d 3 8 C 7 3 - 01 -0. 136 083 9 4 0 0 1 - U . 1 3 0 4 9 0 4 1 0 U l -u . U 9 3409 2U 0 1 -0. 1 2 / 0 J J 4 . 4 I U i 2 a. 1 3 9 d 3 d C 7 3 - 01 0 . 4 0 6 . 3 0 8 ) 9 0 J U J . 9 6 2 7 4 3 6 1 0 UU u . 8 72 23d 5 l u 00 0. 947 .3134 W UU 

0 . 1 3 9 d J 8C7D- 0 1 -0. 2 I 7 o 9 2 6 6 0 0 2 - 0 . 2 l 7 l 3 . t 3 2 0 U2 - u . 2 1 d U J o j 7 U 02 - U . 2 1 b 7 d 7 6 j O 02 4 0 . ! 3 9 8 3 d C 7 J - 01 0. 7 4 0 4 1 9 9 6 0 UO U . 796355191) UU 0 . 7 u 5 d 3 U 0 9 0 UU u . d 3 0 9 2 5 J o 0 UU 5 0. l 3 9 8 3 d C 7 9 - 01 - 0 . 9 7 9 8 2 6 6 1 0 •o - 0 . 92 3 8 9 1 3 9 0 oo -0 • 1 0 1 4 3 9 6 5 0 0 1 - u . 0 8 9 3 2 1 5 1 0 UU 
3 . 13 9 8 3 3 0 7 3 - O i -0. 3 3 5 b 7 J b 8 J Oi - 3 . 3 3 5 1 1 4 3 2 0 U2 - J . 3 3 6 0 1 9 ) 7 0 02 - u . 3 3 4 7 6 8 6 J 0 U4 7 0. 1 3 9 8 3 8 0 7 3 -01 -0. l S 2 d 7 0 I « D 00 - 0 . 9 6 V 3 4 V 5 3 0 - O 1 - J . 1 3 / 4 4 0 0 5 0 00 - 0 . u 2 J 6 5 0 8 1 0 - U l 

d 0 . 1 3 S 8 3 8 C 7 3 - 0 1 0. 1 4 3 4 6 0 2 4 0 U l J . 1 4 9 0 5 3 76(1 0 1 J . 1 4 0 0 0 J 2 5 U 0 1 0. 1 3 ^ 3 1 0 / 5 0 0 1 9 0. l 3 9 8 3 d C 7 D - 01 0. U 0 d 4 ) 0 3 U J 3 0 . 1 1 0 3 9 8 4 7 0 0 3 o . H U d J d 4 6 U u i 0 . 1 1 0 9 3 3 3 * 0 C3 
1 0 3 . 2 8 7 2 4 2 7 0 0 - 02 - 0 . 3 4 3 2 6 2 7 6 0 - 0 1 - 0 . 2 2 8 3 8 5 6 * 0 - 0 1 -0 • 41H44 JOuD- u l - u . 1 5 7 J 7 3 J A ) - U l 
1 1 0. 1 3 4 8 3 8 0 7 3 - 0 1 -0. 6 4 5 7 6 1 6 1 0 30 - 0 . 5 8 9 8 2 o 3 9 D 00 —y . 6 H U 3 J 1 4 9 0 JU -0. 5 5 5 2 5 6 3 1 0 UO 1 2 0. 1 3 4 d 3 d C 7 D - 0 1 -0. 5 4 4 2 5 0 6 8 0 02 - 0 . 5 4 369132 0 0 2 -u . 3 4 4 5 9 6 ) 7 0 0 2 -0. 5 4 J 3 4 3 O 3 0 02 
1 3 0. 1 4 4 5 2 3 75D 04 - 0 . 2 1 4 4 6 d 0 t t i ) 0 4 0 . 5 5 d 6 2 6 9 0 U 0 4 -0 • 7 J J 3 5 / 2 3 0 U4 u . l O J U l u U ) 0 5 
14 0. 13 9 8 3 8 0 7 3 - 0 1 0. 1 2 5 4 9 7 7 2 0 0 5 0 . 1 2 5 4 9 8 2 8 0 05 0 . 1 2 3 4 4 / 3 70 3 5 u . 4 » d b J 0 03 
1 5 0. U 9 d 3 B 0 7 3 - 0 1 0. 1 0 0 9 5 9 0 0 0 0 7 0 . 1 0 0 9 5 9 J O O o; 0 . I 0 0 9 5 d 4 9 0 0 7 0. l 0 u 9 S 4 a i u 07 
16 o. 1 0 0 43 71 7D 07 -0. 1 3 U 3 9 3 9 2 0 0 7 0 . 2 7 2 1 S 4 7 6 D 07 -0 . J / 9 l d ! » 9 U 0 7 u. W U 9 4 J 3 J U U7 
17 0. 1 3 9 8 3 8 0 7 3 - 0 1 0 . 1 5 6 4 1 6 0 0 0 0 7 0 . 1 5 6 4 1 6 0 0 0 0 7 0 . 1 3 6 4 1 3 9 9 0 0 7 u. 1 5 o 4 1 b U l U 0 7 1 d 0. 1 ) 9 8 3 8 0 7 7 - 01 0. 2 3 U 7 7 0 0 0 0 J 9 0 . 2 3 0 7 7 U D 0 0 0 9 0 . 2 J O 770JOO Ct 0. 2J0770QCU ov 19 0. 1 3 9 8 3 8 0 7 3 - 01 0. 52 097&24C 0 1 0 . 5 2 6 5 6 9 7 6 0 J L 0 . 5 1 7 5 1 4 2 5 0 0 1 0. 5 3 U W 6 7 3 U U l 
2 3 
2 1 

0. 1 9 0 8 1 6 0 5 0 0 1 0. l O O d w S L O ii 0 . 1 7 7 2 2 3 2 3 0 0 2 u . 5 3 7 2 4 4 6 9 0 0 1 u. 2 2 4 3 9 5 i 5 0 0 2 2 3 
2 1 0. 2 7 6 1 7 5 3 0 ) - U l 0. 3 7 7 9 2 ) 6 3 0 - - 0 1 0 . 1 4 8 2 6 2 4 8 0 UO -0 • 3 U 4 d l 9 2 7U- 0 1 0 . < 1 6 5 3 b 7 » 0 0 

NONLINEAR CONFIDENCE L I M I T S 

» H l C R I T I C A L > Q . 8 6 0 4 0 b l d 3 - Q 2 

A LOdER 3 
1 PARAMETER NOT USED 
2 PARAMETfcR N J T USED 
3 PARAMETER NOT USED 
4 PA<A<<ETER NOT USED 
5 PARAMETER NOT USED 
6 PA1ANETER N J T USED 
7 PARAMETER NOT USED 
6 PARAMETER NOT USED 
9 PARAMETER NOT USED 

10 - 0 . 3 0 1 1 3 1 389 - 01 
1 1 PARAMETER NUT USED 
12 PARAMETER NOT USED 
13 0 . 1 6 5 9 4 5 6 2 3 04 
14 PARAMETER >»UT USED 
1 5 PARAMETER NOT USES 

LUdER PHI UPPER B 

0.853914930-0̂  0.17321." 

UPPER P H I 

0 . S 5 7 5 4 7 6 8 U - 0 2 - 0 . 2 7 0 6 5 9 7 2 0 - 0 1 0 . 8 6 0 4 0 6 4 O D - O 2 

l > . b 6 0 4 U b J 4 D - 0 2 
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16 0.6B047620) Ob 
I 7 PARAMETER MoT USfcJ 
lb »Ht TtK NO I USt3 
IS P»R»ME1£« NUT USED 
2 0 0 . 1 J 0 < ) 8 7 S J J 02 
2 1 0 . 9 1 4 1 0 4 9 3 ) - 0 1 

0 . 8 5 6 4 0 6 4 2 0 - 0 2 

0 . 5 0 2 1 4 b 7 4 0 - 0 2 
0 . 120 7 4 6 6 2 0 - 0 1 

0 . 7 ) 7 1 2 9 0 1 U Ob 

0 . 1 3 9 ) 7 5 4 0 0 0 2 
0 . 9 4 1 2 8 6 0 0 K - 0 1 

O . b b 0 4 0 b 6 2 D - * 0 2 

0 . 1 0 6 0 2 3 3 2 0 - 0 1 
0 . 1 ) 2 0 2 2 5 6 6 0 - 0 2 
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Appendix F 

OUTPUT FROM APPROX 
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CRITICAL TEMPtftATuKt 0 • 73*0300 04 LRITICAL PRESSURE C. 3600300 02 CRITICAL VOLUME 0. 7244000-01 
C.160JJJLI 02 BR 0. I 466O70 00 RK 0.4200000 0 1 

F TCI I 1 -0.1342*83 OI F TCIZl 0.O05SJ7D 00 FT C C 31 -0.1747460 00 FTC141 -0.6034860-02 FTC1 S> 0.74 9 7260 04 FTC €6) O.4229S60 07 
A( 1) -0. 17437S0 01 A< 2) 0.1049910 01 AI3I -o.Jii/agc oo Al<) -0.I964 10C 00 ACS) 0.154196D 06 A - <; -0.7A9SI6D CI 
at n C.6116560 00 B{ 2) -o.aail22D oo E I 31 -0.1021540 00 6141 0.322bb?C 00 a< si -0.1SE939D 06 Bid 0.6174500 oa 
C< 11 -C. 1406340 CV CI 21 -J. t)700d0D 00 CI31 0.212SOIC 02 CC4I —O.3822180 0 1 C( SI 

0.6162000 06 
CC61 0.12981SO 10 

TEMP. VOLUME 
299.690 0.7J5J00D 02 41 6. 690 U. 774J00D 02 439.690 C.B092QOD 02 459.690 0.8462000 02 459.690 0.5O2200D 01 479.690 0,HH3 6000 02 479.690 0. 5797000 01 479.690 0.149SOOD 01 499.690 0.9215 OOD 02 499.690 O.o 06 7000 0 1 499.690 0.1 601 OOD 01 !l 9.690 0. Vti74Q0D 02 £19 .690 0.O337000 01 £1 9.690 C.l 701 OOD 0 I £39.690 0.9943000 02 £39.690 0.6604000 0 1 £39.690 0.1 796000 0 1 £39.690 0. 7742 0 OO 00 £59.690 0.1 031000 03 £59.690 U.0tu>9000 0 1 £59.690 0.1UU9000 01 £59.690 0.6J6700D 00 £79.690 0.10611000 03 £79.690 0. 7133000 0 1 £79.690 0.1 97400D 01 £79.690 lliUHI 000 00 £99.690 0.1 10JOOD 03 £99.690 0.73*0OOD 0 1 £99.690 0.2066000 01 £99.690 0.9400 000 00 £99.690 0.5O4 1 000 00 £19.690 0.1 142000 03 CI 9.690 0. Tbti/OOO 01 <19.690 0.21a200D 01 <19.690 0.9993 000 00 <19.690 0.O071OOO 00 <19.690 U.4004000 00 £39.690 0. 1 17dOOO 03 <39.690 0.791 9 OOO 01 <39.690 0.<:<!3 7 000 01 <39.690 0. 1 048000 01 <39.690 0.646H00D 00 <39.690 0.4J90000 00 <39.690 0.303300D 00 <59.690 0.1216 OOD 03 <59.690 0.6179000 01 <59.690 0.2320 000 01 <59.690 0.1 OVOOOO 01 <59.690 0.6040000 00 <59.690 0.4731 OOD 00 <59.690 0.340 4 000 00 <59.690 0.2402 OOD 00 <79.690 0.1 253 OOD 0 3 <79.690 0.1143 a 000 01 <79.690 0.2402 000 01 <79.690 0.114 3 000 01 <79.690 U. 7194000 oo <79.690 0.!> 04 4 0 00 00 <79.690 0. 3003 OOD 00 <79.690 0.2 771 0 00 00 <79.690 0.207600D 00 <89.690 0.1272000 03 <69.690 U.BS6700D 01 <09.690 0.2443OOD 01 <89.690 U.I 166 OOD 01 tB9.690 0. 73bD 000 00 <69.690 0.S191 OOO OO <69.690 0.3bt6000 00 <69.690 0.2 420000 00 <69.690 0.2206 900 00 <69.690 b. 1500 OOD 00 <99.690 0.1291 OOO 03 <99.690 0.66»6 00D 01 <99.690 0.2*64 OOO 01 <99.690 0.1166OOO 01 <99.690 0.7534 00D 00 <99.690 0.5335000 00 <99.690 0.3990000 00 <99.690 0.30*9000 UO 

s SUREIEXPT.) PRESSURECCALC.) PERCENT OIFF. 
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