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A Population of Linear, Second Order, 
Elliptic Partial Differential Equations 

on Rectangular Domains. Part I* 

By John R. Rice, Elias N. Houstis and Wayne R. Dyksen 

Abstract. We present a population of 56 linear, two-dimensional elliptic partial differential 
equations (PDEs) suitable for evaluating numerical methods and software. Forty-two of the 
PDEs are parametrized which allows much larger populations to be made; 189 specific cases 
are presented here along with solutions (some are only approximate). Many of the PDEs are 
artificially created so as to exhibit various mathematical behaviors of interest; the others are 
taken from "real world" problems in various ways. The population has been structured by 
introducing measures of complexity of the operator, boundary conditions, solution and 
problem. The PDEs are first presented in mathematical terms along with contour plots of 
the 189 specific solutions. Machine-readable descriptions are given in Part 2; many of the 
PDEs involve lengthy expressions and about a dozen involve extensive tabulations of 
approximate solutions. 
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1. Introduction. The motivation for creating this PDE population is for use in the 
evaluation of numerical methods and PDE software. The need and rationale for a 
systematic approach to such evaluations is given in Rice [10], Houstis and Rice [8], 
Crowder, Dembo and Mulvey [2]; it suffices here to say that a properly chosen 
problem population is an essential ingredient for a sound evaluation of numerical 
methods and software. 

A useful population of PDEs is inevitably very lengthy and this one is no 
exception as one sees from the last two appendices. Thus in the body of this paper 
we discuss the sources of the PDEs, how they are described in the appendices and 
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how a structure has been created in the population through the use of quantitative 
(but subjective) measures of features. 

It is important that one be able to create relevant subpopulations as one 
inevitably wants to evaluate methods for particular subclasses of PDEs (e.g., 
separable, with singularities or with mixed boundary conditions). Experience shows 
that no one universal method is best for all PDEs (even in this rather restricted 
context) and one of the important tasks of research is to create and/or identify 
methods that are especially efficient for particular classes of PDEs. Once one 
embarks on such a task one sees that this population, which originally might seem 
large and bulky, is actually rather small for the uses to be made of it. It is only the 
fact that it can be substantially expanded in various directions through the 
parametrization that gives one hope that it is adequate for a wide variety of 
evaluations. 

2. Characteristics of the Problems. A source parameter is assigned to each PDE 
which ranges from 0 (artificial problem) to 100 (actual real world problem). This 
feature, as the others introduced later, is subjective in nature and the values given 
must be taken as approximate indications of our intuitive feelings. The PDE 

u,, + uyy = 1 might be completely artificial for one person and be the actual 
applications PDE for another. We have at least tried to be consistent in these 
values. 

2.1. Sources. Many problems have been normalized so the maximum value of the 
solution is 1.0 and almost all have this value between .1 and 100. Many of the 
domains have been standardized to the unit square, 0 < x, y < 1. The sources of 
the PDEs are: 

A. Problems used in previous studies. Nine problems are included which were 
used by Eisenstat and Schultz [3] or Houstis et al. [4] and [5]. Subsets of this 
populaton have been used by Houstis and Papatheodorou [6] and [7] and Lynch 
and Rice [9]. Some of these PDEs have had parameters added and all have been 
normalized so the maximum value of the solution is about 1.0. 

B. Artificial problems. Many problems have been created just to exhibit various 
mathematical behaviors of interest (e.g. singularities, oscillations or wave fronts). 
Such behaviors are important for theory or application (or both) and one needs to 
have them present in the population in an easily identifiable manner. 

C. Problems adapted from the "real world". A persistent difficulty is the desire to 
have PDEs which represent the "real world" and the necessity to know their true 
solutions. Among the strategies to adapt real world problems we have used: 

(i) choosing explicit functions which model the physical solutions and then 
determining appropriate boundary conditions and/or right side to make this the 
true solution; 

(ii) using truncated series expansions (of high accuracy) with appropriate small 
modifications in the boundary conditions or right side; 

(iii) solving nonlinear problems approximately, then substituting the tabulated 
numerical solution into the operator (using quadratic interpolation from a 10 by 10 
grid) to obtain a linear problem which is, in turn, solved approximately. In these 
cases the true solution is not known, but the machine-readable population contains 
tabulated values of a hopefully accurate numerical solution. 
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2.2. Problem Features and Complexity Classifications. We identify as problem 
features the smoothness and local variation of operator, the boundary conditions 
and the solution. These features are quantified on a one-dimensional scale of 0 to 
100 even though there are rather independent properties that can be called 
smoothness or local variation. These features are measured subjectively from the 
following descriptions of the scale. 

Smoothness. This refers to the mathematical properties of the functions or 
operators involved. Key points on the scale are 

00 = entire functions or constants, 
10 = analytic; very well behaved, 
30 = very smooth, some higher derivative (5 or so) discontinuity possible, 
50 = still smooth, third derivative discontinuity possible, 
70 = not rough to the eye, but possibly only 1 continuous derivative, 
80 = continuous, functions might be theoretically smooth but rough on a gross 

scale, 
90 = possibly discontinuous, nearly singular functions or operators, 
100 = strong singularities like 1 /x or 1 /x2. 

Local variation. This refers to how much a function changes (relative to its size) 
in a small part of its domain. These variations might be oscillations, wave fronts, 
peaks or boundary layers. Key points on the scale are 

00 = very smooth, uniform, 
10 = mild variation, probably convex, some nonuniformity, e.g. sin(2x), e3x on 

[0, 1], 
25 = modest variation of oscillation; mild wave front or peak, e.g. sin(6x), 

1/(l + 100x4) on [0, 1], 
40 = considerable peak or oscillation; change of magnitude occurs within 10- 

15% of domain, 
60 = sharp peaks, wave fronts, boundary layers or oscillations; 100% change in 

magnitude occurs within 5% of domain, 
75 = practically a discontinuity in magnitude; continuity observable only with a 

fine scale examination, 
90 = actual discontinuity in magnitude; extreme oscillation, step functions, e.g. 

sin(300x) on [0, 1]. 
The overall problem complexity is represented by the average of the above six 

feature measures. The problems in this population do not have complexities 
exceeding 58 (only one exceeds 50), a level which might be interpreted as "rather 
messy with one or two substantial complications". The problem feature measures 
are included in the descriptions along with the source parameter. 

Appendix 1 presents some summary information about the population. Tables 
are given which 

A. group the PDEs according to types of the operator and boundary conditions 
(e.g. Helmholtz and Dirichlet or constant coefficients and mixed), 

B. list the 56 PDEs with abbreviated feature descriptions, 
C. group the PDEs according to the smoothness of the operator and right side, 
D. group the PDEs according to the smoothness of the solution. 
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3. Format of Problem Descriptions. Appendix 2 contains a mathematical descrip- 
tion of each PDE along with contour plots for each specific instance included in 
the set of 189 PDEs. An example is shown in Figure 1. The description begins with 
a problem number and source followed by a mathematical description of the PDE. 
Then brief comments are given for the operator, right side, boundary conditions, 
solution and parameters (if any). Sometimes functions appearing in the mathemati- 
cal description are defined in these comments. 

Four generic functions are used: 
f(x, y) = right side of PDE determined so that the given true solution is correct. 
f(x), g(y) = right sides of boundary conditions determined so that the given true 

solution is correct. 
T(x, y) = the true solution, used in the coefficients of some PDEs derived from 

nonlinear problems. 
r(x, y) = an approximate solution used in some PDEs whose true solution is 

unknown. 
Contour plots are given for one or more particular PDEs for each problem. The 

border of the plots contains the following information: 
(i) values of the parameters, the variables A, B, C, etc. denote a, 13, y, etc. 
(ii) maximum and minimum values of the solution; the contours are equispaced 

between these values. 
(iii) the classification parameters in the form 

S.P 01.02 B1.B2 S1.S2 

where 

S = source parameter P = problem complexity 
a 1 = smoothness feature a2 = local variation feature 
and a = 0 for the operator, B for the boundary conditions, 

S for the solution. 

The machine-readable description of the PDE population consists of two files: 
EQNFIL and MACFIL. EQNFIL has 189 entries which are either complete 
statements of the PDE in the ELLPACK language (see Boisvert, Houstis and Rice 
[1]) or a reference to an entry in MACFIL with values given for parameters. See 
Figure 2 for a short example. The information given starts with the problem 
number, feature parameter values and a code for various attributes of the PDE 
which are used within the ELLPACK system. The machine-readable description 
uses A, B, C, etc. for a, ,B, y, etc. Then ELLPACK language code is given for the 
operator and boundary conditions; this code should be self explanatory once one 
sees the UXX$ represents uxx, etc. Finally, there is a Fortran code for any 
functions that appear in the operator, right side or boundary conditions. This latter 
code averages about 20 lines and can be as much as 150 lines (excluding tables that 
are part of some problems). These descriptions are given in Part 2 of this report. 

MACFIL entries are just like EQNFIL descriptions of a PDE except that the 
places where parameter values are to be substituted are indicated by &A, &B, etc. 
A refers to the first parameter, B the second and so on. There are somewhat more 
than 8500 lines in these two files. 
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PROB 28 Artificial ROBLEM 28-10 

(Wu x) + (wuy)y = 1 where w =ca if 0 < X,Y<l 
x y = 1 otherwise 

DOMAIN (-1,1] x (-1,1] 
BC u = 0 
TRUE unknown 
Operator: Self-adjoint, discontinuous coefficients. 
Right side: Constant 
Boundary conditions: Dirichlet, homogeneous 
Solution: Approximate solutions given for a = 1, 10, 

100. Strong wave fronts for a >> 1. 
Paranmter: a adjusts size of discontinuity in operator 

coefficients which introduces large, sharp jumps in 

solution. 
PRO8LM 28- 2 Am8L 3~3-i 

m -e 
.9m Nm iON 

?(Ro) -- 
2 ( 0PROL 2- 3 PROBLEM 29- 1 

C) 0~~~~~~ 

C) :u 

with some contours 

'EOR 
' EOE 

* PROBLEM 2 * 

* 000 .04 000.00 004.05 010.02Z 
* 2000200000020 
1 TWO DIMEMSIOMS 
1 UXX$ + ( +Y*Y)UYY$ - UX$ - (t1.+Y*Y)UY$ = F(X,Y) 
2 MIXED 
2 X=O. , MIXED = (1. )U + ( 1.)LJX = 0.2?NEXP(Y) 
2 X=1., MIXED = (1. U + (-1.)UX - 0. 
2 Y=O. , MIXED = ( 1. ); + ( 1. )UY' = 0.27*EXP(X) 
2 Y=1. , MIXED -( 1.)U + (-1. )UY = 0.135*(4LOG(2.)3-1. )ao(*X-X)**2 
3 FUNCT ION TRUE (X, Y) 
3 TRUE = 0.135*(EXP(X+Y)+(X*X-X)**2*ALOG( 1.+Y*Y) ) 
3 RETURM 
3 EMD 
3 FUNCTION F(X, Y) 
3 F = 0.13S*o( C-4.*X*X*X+18.*X*X-14.*X+2. )NALOIG(1.+Y*') 
3 $ - .*((X*X-X )**2)*(Y*h+**3+Y-J.)( 1.+Y*d) ) 
3 RETURN 
3 EMD 

_____ example ____ _____ mathematica _ d__s____r______io_n _ ___ ____ PDE alon 

'EOR 
EOF 

* PROBLEM 3 * 

'EOR 
*PARAMETER SET 1 ( A=1 .S) 
* 000.43 080.80 000.00 070.40 
EXP%AND 3/1 .5/ 
' EOR 
*PARAMETER ScT 2 ( =2 .S5) 
* 020.35 080.50 000.00 060.20 
EXPPAN0 3/2.5/ 
' EOR 
*PRAMETER SET 3D(IA=3.5) 
* 000 .20 070.30 Q000.00 050. 15 
EXPRMO 3/3.5/ 
' EOR 
* UYRAMET ER SET 4 ( A=41.) S 
* 000.23 055.20 000I00 0140.20 
EXP2=NU 3/4. 5 

FIGURE 2 
A sample from EQNFIL showing a short PDE description in machine-readable 

form and a reference to a similar description in MACFIL 
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Appendix 1: Tabulations of Population Characteristics 

Table 1 

Classifications of Problems 
According to Operator annd Boundary Conditions 

Constant Coefficients Non-Constant Coefficients 

Operator 

Dirichlet Necimann Mixed Dir'ichlet Neumann Mixed 

Laplace 3, t, 7, 4, 31, 35, 
8, 10, 11, 38, 55 

17, 33, 34, 
35, 47, 50 

Helmholtz 9, 41, 53 6, 20, 39, 
Type 44, 45, 48, 

49 

Self-Adjoint 5 1,13, 22, 1,19, 23, 
25, 26, 54. 52 

General 14, 46 42 43 12, 15, 16, 24 2, 23, 24, 
18, 21, 26, 40, 51 
27, 29, 30, 
32, 36, 37, 
56 

Note that problems 1, 4, and 35 appear in two places in the table since they have 
boundary conditions of the form u + auN = g and hence have Dirichlet boundary 
conditions for a = 0. Problem 24 appears in two places since it has boundary 
conditions of the form 13u + ux + uy = 0 and is Neumann for 8 = 0. 
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Table 2 

Problem CharacLeristics 

The principal characteristics are tabulated below using the following 
encodings: 

A Analytic N Neumann Boundary Condition 
BL Boundary Layer NS Nearly Singular 
C Constant (coefficients) 0 Oscillatory 

CC Computatiornally Complex P Paranicterized or Peaked 
D Dirichlet Boundary Condition S Singular (irnfinite) 
E Entire SD Singular Derivative 
H homogeneous U Unkrnown 
J Jump Discontinuity VS Variable Smoothness 
M Mixed Boundary Condition WF Wave Frornt 

Problem Op tor Right Solution Boundar-y Domain 
Number perato Side Conditions 

1P A E E M Unit Square 
2 E A A M, H Unit Square 
3P C S, SD S, SD D, H Unit Square 
4P C E E M Unit Square 
5P C E E D,IH Unit Square 
6 FE, NS A A.O D, H Unit Square 
7 C C SD D,H UJnit Square 
BP C SD SD,WF D Unit Square 
9P C, NS E, NS E, BL D Unit Squar e 

lop C E, P E, P D, H Unit Square 
liP C A, O A, O D Unit Square 
12P E, O E, O F ,o D Unit Square 
13 J S SD D Unit Square 
14P C S S D Unit Square 
15P A NS S SD D Unit Square 
16P A NS C U,BL D,H Variable Square 
17P C A,NS A,NS,WF D Unit Square 
18P E A,NS A,NS,WF D Unit Square 
19P S S E M,H Squlare 
20P NS, P, CC P E, P D Rectangle 
21 E E E D Urnit Square 
22 SD S E D Unit Square 
23P SD SD SD,WF M, H Unit Square 
24P S, NS S, NS U, P M, H Square 
25P SD S D,H Unit Square 
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Table 2 

Problem Characteristics 

Problem Operator Right Solution Boundary Domain 
Number Side Cornditions 

26P A A U,SD D,H Variable Square 
27 A,NS C U,BL D,H Square 
28P TJ C U, WF 1), H Scluar e 
29P S H U, VS, Bl. D Unit Square 
30P A, CC A, CC A,NS D UJrnit Scluare 
31 C C E, (SD) M Square 
32 A A F D, H Rectangle 
33 C E E, O I) Rectangle 
34 C C E, (SD) D Squaire 
35P C H E, O, BL M Square 
36P S S A,BI. D Unit Square 
37 E E E D Unit, Square 
383P C H EO, , VS D RecLtangle 
39P CC, S CC, S U, BL D, C Uniit. Square 
4OP E A A M Urnit Square 
41 P C, NS SD, NS SD D, H Squar-e 
42P C H A,O N Variable Rectangle 
43 C H E M Square 
44P CC CC U,13L D,H Unit Square 
45P C, NS H U, BL D Unit Square 
46P C, NS H U, BL D Variable Rectangle 
47P C S SD,VS D Unit Square 
48P CC CC U U Unit Square 
49P CC CC U, SD, BL D, C Unit Square 
5O C H E, 0 D Rectangle 
51P S C U, SD, WF M, H Unit Square 
52P CC H U, O M, C Unit Square 
53P C, NS ., 0 E, 0 D Unit Square 
54P E, CC S, CC SD, VS D Urnit Squar-e 
55P C H S,VVS, B1L M Rectanrglc 
56P S CC U, O, (SD) M RecLangle 
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Table 3 

Classifications of Problems 
According to Smoothness of the Operator and Right-Side 

(A=Analytic: C=Constants; CC=Computationally Cornpli- 
cated; DD=Discontinuous Derivatives; E=Entire; 
O=Oscillatory; P=Peak; S=Singul*r) 

Smoothness Problem Numbe s 
Operator Right-Side 

C C 7, 31, 34, 35, 38, 42, 43, 45, 46, 50, 55 
C E 4, 5, 9, 10. 33, 53 
C A 11, 17 
C DD 3, 8,41 
C S 3, 14, 47 
C 0 6, 11, 53 
C P 10 
E E 12, 21, 37 
E A 2, 6, 18, 40 
E S 54 
A C 16, 27 
A E 1 
A A 26, 30, 32 
A S 15 
DD C 28 
DD DD 13, 23, 25 
DD S 22, 25 
S C 29, 51, 56 
S S 19, 24, 36 
O A 6 
0 0 12 
C CC 17, 18 
S CC 56 
CC C 52 
CC P 20 
CC CC 30, 39, 44, 48, 49, 54 

Table 4 

Classifications of Problems 
According to Smoothness of the Solution 

Solution Smoothness Problem Numbers 

Entire 1, 4, 5, 9, 10, 12, 19, 20, 21, 22, 25, 
31, 32, 33, 34, 35, 37, 38, 43, 50, 53 

Analytic 2, 6, 11, 17, 18, 30, 36, 40, 42 

Singular Derivatives 3, 7, 13, 14, 15, 41-, 47, 51, 54, 56 

Oscillatory 6, 11, 12, 33, 35, 38, 42, 50, 53, 56 

Wave Front 8, 17, 18, 23, 28, 51 

Discontinuous Derivatives 8, 23 

Singular 54,55 

Boundary Layer 7, 9, 15, 16, 27, 29, 44, 45, 40, 49 

Peak 10, 20, 24 

Tabled Solution 16, 24, 21, 27, 28, 29, 39, 44, 45, 46, 
48, 4 9, l, ,52 
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APPENDIX TW: MATHEMATICAL DESCRIPTIONS A:D SCLUTIoN CONTOURS 

PROB 1 Artificial [7,12,13] 

(KY)u + (e .XY4Y)y u/Cl + x t y) f t 

DOMAIN uni t aqiau I 
sic u + aul In I 
TRUJE .7oywz(x i ,y 

Operator: Self-adjoint, analytic 
Right side: Eit4 Ir/ 
Boundary cntios.: Iiaed exept for a - 0. ii 
Solutizncr Entire, indpendnt of o. j 
Pairter: a introdues normal derivtive into 

boundary conditions. Problems 1-2 to 1-4 have a a a 

a * 0.1, 1.0 and 10. 2 

PROB 2 Artificial [12,133 * f 
u 4 + y ku u - ( Y lu f xx yy I 

DOMAIN unit square 
Ec u - UN -a \ 
TRUE X + (2 - 2x * y21\ 

Operator; Entire 
Right side; Analytic 
Boundary conditions: Mixed 
Solution: Analytic 
Parameter: Horn\ 

PROB 3 Artificial 1313 
U + 1 -f 

nx yy 

DOMAIN unit squin* q 
c(x -x)(y -y), c 1/(a -a 

p"rator: Iaplea ' i | | 

Right Sid*: singular for a c 3 L 
Bondary condition: Diriehlet, honqwou ii 
Solution: Singularity of variable strength ] r 

Parameter: a adjusts singularity strength t N 

ja ~ ~~~ ~ ~ ~ ~ ~ ~ 3n 

A2 I 



PROB 4 Artificial [7,12,13] 
u b u - 6xy e Y (xy + x + y - 3) 

DOMAIN unit square 2 
SC u0- for xt00; u-ctl'y-y )u -g for x-O 

TRUE 3ex+Ycx - x2) Cy - y2 

operator: Laplace I 

Right side; Entire 
Boundary conditions: Mixed except for a - 0 

Solution: Entire, independent of ac 
Parameter: a introduces normal derivative into 

boundary conditions. Problens 4-2 to 4-4 have S 

c 0 . 1, 1.0 and 10. 

PROB 5 Artificial 113,14] . 

4uxx uyy Lau f 

DOM AIN unit square 

TRUE 2(x2 2 x) (cos(2fry) - 1) 

Operator: Constant coefficient, separable 
Right side: Entire __ __ __ _I 
boundary condditions: Dirichlet, hcoqeneous 
Solutiont Entire, independent of ac 

Parameter: a makes operator more singular without 1_ 
affecting solution. Problems 5-2 to 5-7 have _ 

a - 5$8,10,20,64 and 100. rjj * 

PROB 6 Stratospheric physics [13,14,16] k 
u + U - (l00+ cos (2rx) + sin.(3ry) fu -f 

xx yyqj 

DOMAIN unit square 
SC u"a0 
TRUE 2 (S4cs4rl 

1(4_4 
l 0e 31 (5.4-cos (4 'ffx) s in (rx) *y -y) 5.4-cos (4-rYO (1; '(1^P4- 5)t3|lii 0 9(1 g 

2 2 /t 
?p- 4 (x- .5)2+ 4(y - .5)K 

Operator: Entire, oscillatory, somewhat singulaar 
Right side: Analytic 

Boundary conditions: Dirichlet, hmogeneous 

Parameter: None a 

PROB ~ 4u Artificial [6] 

uxx 
+ 

7 

DOMAIN unit square 
SC u . I 9 
TRUE Approximate series solution gives 10 accuracy, 

Operator: Laplace 
Right side: Constant 

Boundary condition: Dirichlet, hcogernous 

Solution: Has logarithmic singularities at corners in U -. 

second derivatives; approximate solution is a 

*polynosial. __ _ 

Parameter: None in 

A2-2 



PROB 8 ~~Art'ificl 113) 

ue | yys DOM A IN unit squre 
IDC u n g : 
TRU E #o C 00 (y) where cF (x) m 1 f or x <5-a, - f for l 

x > .5 + Cx and 0- 'x) is a csuintic polyrKmial for >\R 
.S-a < x < .5 + a so so has" two continuous derivatives. G j 

Operator: Laplace \ 
R ight side: Just continuous with a righLt angle ridge. ^ \\ 
Bo3undary cond'itions:. Dirichlet 1\11\|\||1 
Solution: Wave f ront along a right angle joining two l lI 

regions where it is constant. , 
P arvawter: a a4djusts width atnd sharpn,ess ouf wtave f ront. .4 AM'' ~| 

;~~~~~ri ica U31 t w 

SC U a _ _<w 

|TRUE .Stcosh lOx/coshw 10 + cosh oLy/cosh a)i l 

Operator: Helmnhotz, constant coefficients, somewfhat t l 
s ingular . 

Right side: Entire but nearly singular for a 0 10. 111 

Boundary conditions: Dirichl*t \??Il 
Solution: Boundary layer, roaxly sirvgular. 
Parameter: a ad justs strength of y-side oundr layer . I 

_19 
I V 

6-2 6- 4s 



PROB 10 Artificial 3J3' 
Uz: + - f 

xx yy 

BC u =0 2 2 
TRUE ewor (X-5) +(y-B) 1(x2 (y2y) 

Operator: Laplace 
Right side: Strongly peaked if a large, but entire. 
Boundary condition: Dirichletr houogeneous 
Solution: Strongly peaked for large c. 
ParAeters: ci adjusts strength of the peak, B mves 

it in the y-direction. 

___ ___ __ ___ ___ __ Al I s ij 

4 4 4~~~~~~~~~~~~~~~~~~~~4 

.5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~p 

'1 00 4 '.5l 
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PROB 11 ttitici 1 ~[%Amt fici 
u t u f 

xx yy 
DOMAIN unit square 
BC Usq 

TRUE sin [a (x - y + 2)5/ * (x - y + 2)* 

Operator: Aplce / // 
Right side: Oscillatory, analytic 
boundary conditions: Dirichlet 
Solution: Oscillatory 
Parameter: a adjusts frequency of oscillations a 

PtO 121tiica2 

to 

PROB 12 ~ArtificialV 
ux + uy + Cl + sin(cx))u cos(czy)u a f 

DOM AIN unit square 
BC u- g 
TRUE cos(By) 4 sin B(x - y) 

Operator: Oscillatory, Laplacian plus lower terms 
Right side: Oscillatory, analytic 
Boundary conditions; Dirichlet 
Solution: Oscillatory, entire 
Parameter: a adjusts oscillation in PDE co>efficients. 

B adjust oscillation in the solution. 

_$L ~ OkC~ i.LE 22-2 _ _ 
F 

_ -- 
a 

Ai W _ A 



PROB 13 ~Artif icial 
(Il* (x- .4) u +1 f 

+ x x yy 
DOM AIN unit square 

TR UE min[x+.3,.,7+.5(x.-4)+(x-.4) 2/Ul+2))(l+(y'1) 2eny) 

rator: Self-adjointt discontinuous coefficients. 
Right side: L~ifw of singrula-rities along x *0.4 
Bou-ndary conditions: Dirichlet 
Solution: Derivative in x is singqular. 
Parmzter: None 

PROB 14 ~Artificial 
ux + 2u y+ 3u- ~4uy -u f 

DOMAINO un it squaLre 
TCUEO y-O u=,y, x*O; ug,0 xml; uul'.8dBcicjx-.81 for y-l. 

TRUE 
v SC2-y + l-.1-)+ x0'Iy( 

Operator: Constant coe ff icients 
Right side: Line of singularities at x -. 

Boundary conditions:- Dirichlet, discontinuous derivative 
Solution: Line Of singularities of variable strength 

along x .8. 
Parameter: a adjusts strength of thesXinqularity 3ti 

x~~~~~~~~~~~~~~~~~~~~~~~~~~ 

m - ~~~~~~ - - - A i 

P ROB 15 Artificial 
Q + U +a/ (y +)u *f 
xx yy y 



uxx 
+ 

U5 1 5?2soy 
uy'_g2j 

DOM8 AIN 10,V63 x 102 B1 * |0 

TRUE unkncnwn VP 

)pertor:Laplace plus neaLrly sinqula- Uy term.1 j 
Right side: Constant, domain depernderkt. It} 
DoMry conditions-. Dirichlet,# homog,ereous 1 

Solution.: Approxiat* solutions given for 0 a l1 1Q 0.C 
PaLratr: e adjusts the Size of the domain AM right ) 

PROB 17 ~Artificial 2,sl. 
u + u f 

xx yy ! 

DOMAIN unit squareI 8 
ISC Ug a 1 
TRUE ly 2+ (cl (ox) 3/ (l +( Bx) 3) }}+sn(x 2 5 ;1 

Operator: Lapl ace t 
Right side: Large valu*s for x near .15' 8 
Boundary conditions: Dirich-lot 1| 
S olution: Sharp wave front near x-m .15, entiLre. " 

|Paramters:* a, B ad just thq strengt:h and shape of the A_>F 
wave~~~ ~ ~ ~ ~ front- 

. 

1> , $ 8 ~ ~~~~ ~~~~~ 17-2 g )3t 

0 PROB 18 Artificial - 
uC ~~ vv (1+ y} + cosi (M)u U + 3u m f 



Nonlinear laminar, non-Newtonian flow [11 1 
(Wu ) + (Wu ) a f, f - [T + T 

2 
x X y y x y 

DOMAIN 1.5,11] x.5,11 5 

BC u;O for x,y-l; u 0-o for x .5, u a0 for ys .5 
TRUE sin(vx)sin(ry) XY 

Operator: Self-adjoint, possibly singular. \\ 
Right side: Possibly singular. 
Boundary conditions: Mixed, homogeneous. 
Solution: Entire, T similar to that of non-linear \ 

problem. 
Parameter: -.5 < a < I is a physical parameter. 

Problem 19-2 has a - 0.25 x A AM 

PROB 20 From u * uyy eT 11 
u + u - Wu a fe, W- e ]/ xx yyweI 

DOMAIN (o,.51 x [0o,.75] 

BCU u10lOxC 5) 2 8 
TRUE l0(xM P(y) + a where * (x) e Cx t x) 

Operator: Heimboltz type,, approximates nonlinear 
operator. ?5 

Right side: Sharp, larqe values near x a y - .5. 

Boundary conditions: Dir2chlet, homogeneous. 
Solution: T has a peak at x " y - .5. [II 
Parameter: a adiusts siarularity of operator. .L - 

Problem 20-2 has a - 10. 
___ 

____ 
__ __ __ 

___.___ 
__ __ 

_,__ _.__ _-__ _-_ _-__ 
_ 

I__ 
__ __ __ _ s ii 

P ROB 21 Artificial - 
2 2 Au * Su + CY f, A C 1 + T, 8 2T 

DOMAIN unit squaLre 
BC U i 
TRUE x+y 

Operator: Entire, has mixed derivative term. d 
Right side: Entire 
Boundary conditions: Dirichlet 
Solution: 7T is entire 1 1 
Parameter: None I -- 

Ii 

a aN Na aM a 

PROB 22 Elastic-plastic torsion (15] 
W(u x u + v u *wu f , w defined below 

DOMAIN unit square 

Rt)E 
[17.06 + 3.62(x2 

+ y )](tx2 - l)(ty 
_ 

1) 
> 

Operator: Expanded form of self-ad just problem, discon- \ \\\ 
tinuous coeff icients . w - 1/7996 if A C .0025 jX \\\\\1 

v - 1/(236 + 19.4/A) if A > .0025 where A- 1 0\l\81 
R ight side: Singular |\\II\{|1 
Bokundary conditions: Dirichlet I 

Solution: 7' is a cpuartic polynomial l ,I, I;1 
Parameter: None x 

t.2-3 



Nonlinear laminarr rion-Nevtonian flow Ill 

w (u xx+Uyy ) + 
wxuy+ vyuya ff se# below for w 

DOMAIN unit square 
SC uxwO,x=0,1; u=2cos(rx) for y=O; umoos(rx) for yml. 
TRUE 

(ip (y) + 1) Cos (,ff x) where %o (y) a I f or 

y < 0 for y 5 + 6 and' P (y) i a a 

quintic polynomial for 5 - 6 < y < - 5 + I So 10 
has two continuous derivativos. 

Operator: Expanded from self-adjo'int problem,, analytic. 
Right side.- Analytic 
Boundary conditions: Mixed 
Solution: Has jumps in third y-derivatives. 
Paramters: Three cases for w given in tertns of 

T2 + T2 c 1. w 1/(Q + EA) 
x y t A/ (et+ OA) 2. W e /A 

3 w atanh(6A)/A 

Physical parameters a,$ of (387.75 Dand 
(554.5,544) have been used in practice. 

ORMEN 21- 1 3- 3 
"4,0, 743P.A. .15) 75. a Cri-2- 0) =530C-- I24 

43 

CD 

ow 

ib .6 iLW 
M An 

MOLE4 23- 6 "WOL& 21- 6 
(A=W .6* ftC"%-_CA2- Doo-tsi 0. CIZ3. a I .6. 9=0 .5&4.C_-3- .20 

T_ 



-don, A& 24- 

lw 

Friction in a brake shoe (3) 

u +U + xu yh /h3o h a sin (a incy) xx yy h x 

DOMAIN t-ifl) x (.lei) 
13C au + u u 0 
TRUE 

x y 
Unkno" 

Operator.- Laplacian plus u x t*rm which is possibly 
slnqul&r. 

Right side: Analytic, possibly nearly singular. 
Bow-A&ry conditions: Mixed, hoamogeneous. 
Solution: Approx to solutions given for 8 cases. 
Paramettra: a,S and y are physical parameterar 

1. a n .25 8 m 100 AM 

2. a n .25 6 m 1000 4 CS-O. I 0 1 
3. ot .5 8 a 1 -.01 
4. a 8 a 10 y ..l 
c 

6. a 10 y .l 
7. 0 100 y -1 . 4 

a 1000 y -1 . 

4 

.113 

AM 
LAW 

C".L01 



Art-ificial 

cl-1 el-1 cl Um f -XCI Ij y u ctx ux my u + (xy 
xx yy y 

DOMAIN mit equaro 
SC U a 0 
TRUE 3* X+y (x - x2Hy y2 

ator: Variable scoothness, exuanded self-adjoint 
Right side.- variable snoothmsif 

Domdary co ditions: Dirichletp h---Ftneoux 
Solutiont Entirer does not depend on paramter a 

Paranater: a affects smoothness of operator and right 
side without affectincj solution, Problem 25-2 to 
2 -4 have a a 2.5f 3.5 and 4.5 

AN 

Viscous flow 131 

u +u +Au a-60*x/D where so (a+x 
2 3 

AoGx(J+X47 2/,S xx yy x 
IDOMAIN 10010) X 100CL) 

SC U m 0 

TRUE Nft,6 
cm 

Operator: lacian plus torm. For a 1 it is 

expansion of a v*lf-adjo n- Verator. 
Right side.- Uslytic 
Somdny cmditionst Dirichlet, himul-rie*"s 
solution: Appro3duate solutions found for ot a 1,5 

and 10. 
Parameter: a, 'is a physi para ter adj%sting tho 

n and entering the fficients. 

p 

AN 
wx As tin tin AN 



Artificial 6 

< 

(Wux)x+ (Wuy)y I wherewct i f 0 < x,,y 
as 1oth*rwise 

DOM AIN (-1,11 1-1,11 
ac u a 0 
TRUE unknown 

Op*rator: Self-adjoint, discontinuous coefficionts. 

P-ight side: Constant 
Boundary cKmditions: Dirichiet, hn us 

Solution: Approximto solutions given for a a lo 10,r 

100. Stron 9 wave f ron ts for a > > 

Paramter: a adjusts size of disccntinuity in operator 

coefficients which intx*duoes large, sharp js in 

solution. 
w 3 

dim 

Wm 

A 

as 

ir 

x Am *Al Am AS Am IA* 

MaLny physical interpretations (10) 
u + u + in 

xx u 
0 

yy y y 
DOMAIN mit squam 
8 c u a tx - Y) /a 

TRUE unknown 
Operator: Laplaos plus singulaLr uterm. 

Right side: Homogeneous 
Y 

Boundary cmditions. Dirichlet 
Solution- Five approximate solutions given, sare 

difficult. 
Paranater: a changes physi jbpplicaticxi: a 

Potentials; a stre inesi a m 3,, torsion 
4 

and 0 3 or 5 stresses. AN 



4 Artif icial 

12+ (Y- 1) e"""3y )u +11+ 
I  ) u +Y I x (x- 1) -0 (Y- - 3) (6- -7) )u xx 

1+ (2x) yy mf 
DOMAIN unit square 
SC U n g 
TRUE X + 2 

- aly4 
-, + (Y-1)(l+x)e + Y(X+Y)Cos(xy) 

1+(2x) 
8 A. 

operator: Coefficients may be widely varyim, sinclular. 
Right side: Complicated b-ohavior 

Boundary conditions: Dirichlet 
Solution: Complicated behaviort with wave fronts, etc. 
Parameters: o, 8, y adjust the contribution of 3 

independent complexities of the problem. 
X.- t 0*09LLP 30- 3 

L 
r 

10 

AM n AM AM AM AM W AM AM 6AM AM AM An AM AN 

W 14 0 c Or= I I0 x..'C4'a 0MITON-J a. C42.0 T(M. O00 C91.01 
r 

17 AtMUE" V-9 
94.t. I, C V. 0. ". a (A=0.6. W.O. 



Temperaturt distribution (5) 
u + U 

xx yy 

DOM AIN (-lei) f-itil 
13C U + UN 9 
TRUE 2 2 4 2 2 4 ix +Y )/4 + .821564 + .01440(x .6x y +Y 

a 6 2 4 4 2 6 8 + .0000493(x .28x y +70x y _28x y +Y 
12 le 2 8 4 6 6 4 a 2 10 .00000064(x 66X y +495x y .924x y +495x y .66x y Ily 

pez tor: Laplace 
lkight side.- Constant 
Bourbdary conditions,-, mixed 

Harmonic p-oly. expans-on for homo. SC. ,olution: 
Parameter.- None 

Stress 'in helical spring (5) WICU IM Rims 
3 

u + u + u as f 
xx yy y y 

DOMAIN x t-1,011 
SC U a 0 

TRUE (J-y(1-4x 2) (5-y3) (.0004838y + .0010185) 

Operator: Analyti c 
-4$ 

Ri qht s i de Analyti c 

Boundary cot ditions: Dirichleto how9erkeous 
solution: Polyn &.1 obtained by Ritz Method for a 

physical problem. 
Par ter: 7he 5 in the operator is a value of a 

physical paramter. N T 

_J 

P"KDI 33 
Torsion on a shaft 151 i-am %lot 

u + u f xx yy 
DOMAIN 10011 

wo 
SC 

TRUE p 14 + '1_33, q 4 r n (7-q)/(.r633), 
2 x 

(y) n I -Y , C (x) m e e 8 (x) 3w (7-p)r/16C(x), b-I 

A(x) m rC(x) + eCrx n:ZLM nt (y) [A (X) + t (y) B (X) I 
operator: laoe 
Right side; Entire 
soundary conditicns: Dirichlet 
solution: Entire 

r% r% omk r% OPOLEP 31b 



PROB 35 ~Torsion for a beami ES) 
u + u a 0 

DOMAIN -,11) x(-111 
BC u a g for y a?1 (1+c )u + ou3g for x - ?1 
TRUE 1.1786 - .1801p + (.006)q 

4 2 2 4 8 6 2 44 26 a8m 
p(Xty)-x4 1y +y q(zx,y)-x-2Sxy +70x4y4_28x y +y 

(brator: Lplaca, h n 0ous 
Right sidet bro 

oundry conditions mixed, Dirichlet for cL- 0. 
Solution: Haric polynomial inrtiOf.| 
Par_tar zc bdjusts cmtribution of mimd boundaay 

coditioni; - 0 is the physical problem. 
Ep 36- 2 P %- 35-3 

| * 1t 

*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ #4 

A. N -i\ -0 J n l DN MN A N D 

| PRO B 36 MAdapt*d frau. Problm 27 -f 
(1+8) 2 ___ cot y (tl + B)u +_- u + - ' u + u f1 xx X+ X(X) 2 yy X+a i 

DOMAIN uni 8.-ar 
B C u-g \ \ \ \ 
TRUE (1_ B)eXY + sloq (X + a) 

OperA'tor: Possibly singular coefficients for a a 0. 4 

Right side: Analytic except for 0-; then singular. 
3owbary conditions: Dirichlet 
Solution: Logarithaic singularity for a a 0. 
Paraaeters: a adjusts distance of singularity from 

dcmain, B adjusts relative size of exponentil and l4 
logarithmic terms in solution. - J - - 

3 f W 
__ * 3 

. 

N _ I' . _ 

.~~~~~~~~t - r,b_)| s' 

11 .. C.~~~~~~~A-1 



PRO B 37 From nonlinear m-iniml surface (1] 2 
AuX +Ru + Cu w f, A a 1+T , B s-2T T , C ( l+T 

3x 3Ky yy y x y 

DOMAIN 0unit squaro 
BC u - g 
TRUE 2(x) (x 3 y | RUE T (x, y ) (x - 3y ) 2e = 
operator: Incluis cross derivativ. 
Right side: bitiri 
90umnday conditions IDirichlet 
Solution: mtiZ 
P.arater: None 

PRO B 38 Electrostatics [111 
u + u -O 

30c yy 

DOMAIN V-1/2 ,w/2)1 x t0,11 
BC u - g for x - ?w/2, y - i: u -g for y-O 
TRUE _ * I 

co* 1 (2a+1)x)sinhr (2+1)y]/ (2a+l) 
Operator: Laploce, hom 9sneous 
Right side: Zero 
Boundary ccidi tions: N4i md 
Solution: Etirw, may be oscillatory. 
Parmter: a adjusts the oscillaticxs. 

1-- / w~ i "h 

I I 3 I 

Y . v so IAD 

I | "rw -.. - -A AL ML 

| P , . , . I _ , , , _ S~~~~~~~~~~~~~~~Fe 3 r 

A2- 16 



PR OB 39 From nonlinear problem (4J 
u + U + 1l-h(x) w(xy) ]/Bu O 

xl yy 
DOMAIN unit square 
SC u - 1 
TRUE uzkrown 
Operator: Helmholtz type, howgeneous 
Right side: Zero 
Boundary conditions: Dirichlet, constant 
Solution: Approximate solution w(x,y) calculated and 

tabulated for 5 cases. 
Paraeters: h (x) - l/x for 8 - . 51 (Cases 1 and 2) 

h(x) * ex for B = .25,.5,1 (Cases 3, 4 and 5) 

1 5 0 9 I s h X _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

IF Ir 

I PRO B 40 U Hadamard's example [17' 
u + (l+x)u - YU f 

xx y,y x 
O OMAIt4 unit square \ \ \ \ 
BC uZg for y.0 or 1, oue Bu~ -g for x-0 or 1. \ \ \ 

I l~og10[fx+l)/(y+l)) + e2+Y/2xy- 

operator: ?nt4re i \ \ 
Right wide: Analytic I k 
Boundary conwditions: Mixed / | | 
Solution; Analytic / / / 
Paraeters: o andM B ad just the contributions to thie| 

mixed boundary condition on two sides. Proble 40-2 
has C . 0.15, B -0.85 and 40-3 hwas o * 0.85, B 0 .15 

A2-17 



I PROB 41 ~At'ificial (20) 

uC + u< + Cu f S E / A \ 

|DOMIAIN to,* 'IXto 10,r 1l/)\\ 1 
SC U a r ^ \\ 

ITRUE app>rox to solution acc-uracy dopesbds on B 0111111//A\lilII 
x (w-x) 4 sin ( 2kc-l)_xJcosh I (2kim) Lx:-wX2}>1}1111 11 

1 - 1 (2kc-1 ) 3ccoh 1 (2k-1 ) w/ 2 ]lIIl\ '// 
Operator: lbolts \<v/}}01 
P-gcht sides Series for fmctin witc.n singularit. a\ < / y i 
Boundar dLtit&nst DirichUt. 4cgn Qus 

solutiozn: Infinite seri*s converging like t|s-~ 

3. _ J ,J _ t 
l/k Th solutio has derivrative sincrularities.x 

ParotArst a adjust u term,, possibly mks ap#rrtor 0 

nearly *ingula=, B is nubr of ter in series-,1 

PROB 42 ~Artificial 1201 |]l/ \ 0 

uxx uy+y u*Ot1111 fz Aiiil 

O perator: Constant coeff'icients, hoaoqn*ou9- 
|Right sidet Z&ro 

Bondary conditions: 4NO (but PDE solutiow unique) ois 

Solution: Analytic, can oscillate as 'y incrases# 
P araeters: (O.B) for domain, yf adjusts oscillations. |tz>: 

do#{ / =X 

E92 II//tz\>WAS' 
*nta^82Si ~~~3s OI.I 4q1{ It 0 11< 

tl \ \X. - ,, ,7 '\\vy '*1~~~~~~~~~~~~awg 

I 2 \/ I 



Art'ificial 120) 

+u + u MO 
u3cg yy x 

DOMAIN WOW] X (Ofw) 
13C u m 0 for x a 0 r Y O# I I u-u vS sin (Y+w/4) for x 

y TRUE (w- x) /2 

sinh (AwI2) 

Operator: Ccustant cc)94ficient, h ous. 

Right side: 24r* 
boundary ditims 1-6 Himd 
Solution: Entize 
Par&me to rs Nme 

From mnlinear problem 120) 
u + U + WU a W 

xx yy 
DOMAIN uni t shuare 
SC u 0 0 
TRUE 

Operatort He oltz type 
Right side: licatod 
Somdaz-y c oi di tions Diri *to hw lLeous 

'(W-Va. ftl* C*M. 043 
solurtiont Approximte solution given for r r (xoy) 

- - 1A.21 atfid fzm a solution to the nonlirmar problon; r 
should be wr 

w (x, Y) m -cL2(1-r) 8-1ePy6r/ (1+-Yr) I 

Parameters: y and 6 ar* physi parameters. 
Four cases ar* given: 
I. a m 1.425 0 m 1 y .5 6 a 2 
2. a m 10 0 a 1 'Y .,5 6 a 2 
3. a m 1.425 8 a 2 .04 6 a 25 
4. a n 1.425 8 n 2 .5 6 m 2 

0 IV lw 
-MI in 

3 
64- ca AO. CWI 



Nonlinear pth order reacttion 1201 

u + u ar u 0 
xx 

yy 

DOMAIN unit square 
ac U g 

TRUE Unknown 
Operator-lp Helmholtz type, homogeneous. 
Right side: Zero 
Boundary ditions: Dirichlet 
Sol ution APproximate solution given for r r(x,,Y) 

tabu-lated fr a solution to the nonlinear problem; 
r should be u. 

Para ters: ct and ar* physi parameters. 7hree -010- -100' 'Z cases are given: (Io2)j, (1f1000) and (2.2). 
%$- 2 gwzmim 

% 

8 
84" 

"ooA 

Am AW Inc ik 

Magnetohvdrodynamics 1191 W 
u + u - au 0 xx yy y 

DOMAIN 10,01 X [oil) 
SC umo for xw-O,a- uml for y ml; u a --l for y0 
TRUE Unknown 

Operator: Constant coefficients, homogeneous. 
Right side: Zero 

Boundary conditions: Dirichl*t 
Solution: Approxiwte solution given for 4 cases: 

a 1 and 6 2, a 4 and 8 2, a 4 and 
8 lo a n 8 and 2. 



Artif icial 

uxx 
u a f 
yy 

DOMAIN un 'It square 
ac U a 9 
TRUE (xy) a/2 

Operator: lace 
Right side variable singulari ties 
Boundax-f conditions -. Dirichlot 
S-0-3 ution: Singularity of variable strength 
Paramter.- a adjusts singularity strength. 

x 
10- 2 3 

.0% C.81 

IF V' 

Am 

Nonlinear diffusion in cao'talysts (2) 
ft.0%. C'sl I 

u + u -1-425r (-y-1)c(c&B (1-0) / (1+8 (1-r)) U a 0 
xx yy 

DOMAIN unit square 
BC u m 1 
TRUE Unknown 

Operator: Helmholtz type, homogeneous 
Ri ght s i de Ze ro 

Bomdary condit-ions: Dirichlet 
Solution: Approximate solution given IL'or r n r(x,y) 

tabu.1ated fa nonlinear PDE solver; r should be u. 
Parameters: (CL,B,Y) are physical parameters. 5 cases 

given: (10.0402)0 (10.04025) 0 (2t.0402)0 (20.04025) 
and (2,.5.2). m Am 

cme I C221 



[A-M.I. ft.60. C221 
mnlinear diffusion in catalysts 121 !IT 

u + u + Wu 
xx yy 

,M. t DOMAIN I 
SC um 1 
TRUE thiknown 
Op*rator: He lmhol tz type 
Right side: Complicated 
Boundary ccnditionxt Dirichlet 
Solution: ApprIo te soluticm given for r r(x,y) 

ulated from a solution to the nonlinear problem; r 

should be u,, 
2 

w(x,y) a -(1.425) ((1+6-0/;) 
Parameters: (a,S,-y) ar* physical paramters. Four AN AN AM 

I 
x 

cases are given: (lo.5o2)p (lp*5025)0, (21,*04,p2) and RMNLE" 4 
(2#*502)a 

fti. ft 1.2cma 1 

"M E'P W 3 
F#; 2p 

ci 
Si 

J 

AM 

IF 9 14 
AD M 

Artificial 

u + U 0 
xx yy 

DOMAIN 10.,71 x ro, 
BC ua3sin(x),/4-sin(3x),y=0j u=0,x=T,yaj; ummsinry, xuo 
TRUE 

3sinh(l-v)sxnx sinh3(1a)sin3x sinhr(j-X)sj 
4sinhl sinh3 2 sinhv 

Operator: Laplace, homogeneous 
0% Right side: 4ero 

Boundary conditions: Dirichiet 



Fluid flow 1183 

+ U 
uxx 

+ 
x %Ax 2 yy 

-10 

DOMAIN unit square 
x 

Y m 0; Au +Bu 0 for SC u=O for xal; u. 0 for x, y 
T A U E Urtknown 

Operator: Singular coef f icients 
Right side: Constant 

Boundary conditions: Mixed 
0 x > a x > a 

AW < B(x) 
0 < a 

Solution: Has sincularityt unusual behavioe. 
L Parameters: a adjusts position of change in boundary 

condition for y 1. I 
POORLI" 51- 2 5i- 3 
1,6673 MR, 

7 

lo I L I I Ir IF 

M AN As iAM in AM AN AIR AN AM 

Nonlinear reaction (2) 
r(u xx +u ) + 

r1ux+ r2uy- au W 0 
yy 

DOMAIN unit square 
SC u + UN 
TRUE Unkrx)wn 

Operator: Expanded frow self-adjoint PDEr homogeneous. 
Rioht side: Zero 

boundary conditions: Mixed 
Solution: Approximate solution for r(x,y) tabulated 

from nonlinear PDE solver; r should be 11/(I + 10u); 

r1or2are finite di'Ifferences for r ,r Y" 

Paramter: a n physical parameter. 

MMLIDR 52- I 62- 2 P1090-A 



PRO B 5 3 Artificial 
u +u -U u .f 

xx yy 
DOMAIN unit square 
BC U g - 

TRUE cos (By) sin (B (x-y)) 

Operator: Heluhol tz 
Right side Entire 
Boundary conditions: Dirichlet 
Solution: Entire, oscillatory 
Parameters: L can make operator nearly singular. B 

adjusts the oscillations of the solution. q 

N ~~~~~~~~~~~N - - 

PROB 54 Artificial 
2 2 2 1~ (1+X )u +(l+A )u +2xu +16yAu (I+(8y-x-42) ). ' f E 

DOMAIN unit suare A(y) - 4y 
SC U ' 9 3 
TRUE 8 - max(0,(3-x/A(y)) 1. C max(O,x-A(y)r 

D 0 0 if C < .02, D eB/C if C > .02 

u (x,2Y) - 2.25xx-A(y) )2(1-D)/(4A(y))+1/(1+(8Y-x-4) 

Operator: Expanded form of self-adjoint operator. 
Analytic. 

Right side: omplicated with possible wild behavior. 
S 

Boundary conditions: Dirichlet 
Solution: Wildly behaving for a possi le, has 

singularities for x - 4y - a or 4y - a. 
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4 PROB 55Conducting fluid in magnetic f icld 191 

u + u 0 

DOM AIN tO,61 x 01?#11 
DC u x=0 for xmO; x3rf for x=6; Au+u ymg for y=O, 
TRUEX Unknown Cu+Du yoh for ywl 

Operator s Laplace, g neou 
Right aid*: zero 
Boundary conditions: Mixed and c licat*d: 

f (y) cw at (QY) /2 sin (wy/ 2) /at3 

A(X), {1 x < 
cl 9 x)m x >at 

C ( ) 1 x < a or cm 0 x>< aor c 2 

G (x) 2 {l(a-x) 3 H 
a (x) . O 

(0x) 3 1 

Solutixon: Has singularities at boundaries, vid*ly vary- 
ing behavrior. 

Paramters: a, B are physical paraeters, c selects 
diff*rent physical models. Four o&s*s are givn. 

!17,1*v 1, B 3o c -1 3. a 1B 3, c 2 
3HB5XX; wCs| ~~~3. a 3, B 2, c I 4. a -6, 8 -2, c 2 

|~~~At im &M %M SA law _A A %.P 14p %M I 

fi r \ 1 1 \ V<or1.4 
.E=u 2 X t 1 1 tor 



U +~ +1 -o 
DOMAIN uxx x x 2yy 
DOMAIN(0,1) x (0.2%) 

SC umg 
TRUE 

w [e kxsinyxcosY) +C 
z x 

yCos (z xsiny)J + Xa x 2ncos (2ny) 
kk 

Gauss weights w k and points Z k depend on a,, a n 1.,2,/,l1,~/5l3,/0 
Operator: Singular coefficients, homogeneous 
Right side:- ConStant 
Boundary conditions: Mixed 
solution: Series expansion approximates electrostatics solution. 
Parameters: ax = order of Gauss quadrature for integral, B- no). terms in expansion. 

(JA ~~~~~~~~~~~~~~~ 

FERTL3: OW.S3 1OO.E 330.3Z 0W.26 I 

CP w~~~N 
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C N5 IS EITW MI OI Ml,oPAMEt LrST# NHER l IS THEMG 47 
C nu WE IUBR Of THE DI5 ?IZATIOM M1E AND TM 1 48 
C rPlWAEtERS AeRE OPTIOL TERS WIC AEtO BE LUrqj 49 
C PASSED TO THE tIODULEs CGEPG so 
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C IXXItG MSOWtl AS Ih M5 CCEPG w2 
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C SOLUTIMt IGVLE AS IM fiS Curli 54 
C NO IS THE OUTPU SEGMN MER*C 55 
C IS A COMN OF LE. 50 CHRCES IF TH 5 
C FIRtST CHRA OFTE z IS Si THE A ttpv 5 
c suMry Of THE RW S PLACD OM THE FILE HEADER* se 
C C S s-Mf 



ST ltfw 77 
c 78 
c 75 
c THE ELLPACK ARE r 80 
C EACH MEW tjlLu--- T Ih OM A MEW LINE EACH 81 
c MJST CO"TAIM SEUM SUMES, 82 
c 83 
c IL 94 
c 85 
c as 
c EDWIL COMTAIN5 THE I Tramwa=__ TO CENERATE TME EMPTIOMe. 87 
c MUMDAW A1ND P. OF TM MCA MROGRMO 
C m p 89 
c IL IS DIUI UP I KM (SUB) F I 14MICH ARE IM TURN DIV so 
c UP I FMLAW THE F ILES ARE MRUNDIM 0 v I p 2o ... ETC* AMD THE 91 
C nCORDS WITHIM EACH FILE ARE SIMILAftY NUMBERED Os Is 2,o,,, 92 
C THE END-OF-FILE A"D END-CF-K ARE IGNA By a AMID OEM 33 
c RESPECTIUMY (PEOF AND PEOF icLw-LCTIUELY ON NON-CDC I ALLATI 94 
c 95 
c FILE 0 COKTAINS A ___R ION OF THE AND ORGAN IZAT I Cli OF 96 
c IL, FILES It 29 39,,, CONTAIM THE inrl TION ZD To CCENPCH 57 
C ATE THE ELLPACK ING TO PROOL It 20 3teee p 

C RE TIUELY OF TME ELLPACK POPULAT I ON, AS tIENT I GNU ABCM t THE LAOCJVIU-n so 
C FILES ARE DIUI INTO KtAAWDS WHICH HAM THE FOLLCUIMG FORMT: 100 
c 

m p 101 p P mm ripcn c 0 COMTAINS THE ELLPACK PDE POPULATICh NUMKRI 102 
c OROS Is 2o ... MAY TAKE ONE OF THE FOLLOWIMG FORMATS*' 103 
c 104 p c ALTERNATIUE I*' CLitjvqiin 105 
c eeeeeeeeeeeeee CGEMPGM 106 p Pon c LAPL 107 
c LINE IS LIhE I IS El BLAW OR COtffA I NS IP'TIUE I 108 pp- PM C TION OF MN I CH BECOMES A LOWTIMn I I M THE ELLPACK c 109 
c p e IF MO"-BLANKv L114E I CDKTAINS THE I SET NUMBER CCEWO 110 
c IM 13 FORMAT STARTIMC Ih UMN 16o F OWED BY TM PPRAMETERS CGEN!N21 III 
c OF THE PROBLEM Ih FREE T STARTI"G IM COLUMM 19, LUEMPUM 112 
c P_ - 113 
c LIPIC 2: LINE 2 CG"TAIRS THE COMPLEXITY MEASURES OF VARIOM CGE"DM 114 

rq PI W. 
c BLEM FEATLOES Ih FREE FOR"AT STARTING IN COLUMM 11, THIS LML 115 
c I TAT I Oh BECOMES A LAXTV.JM I Iti THE GEWJtATED ELLPACK LAitJV%n 116 

in km on 
c GRAM, LIUL 117 
c CGEMPGM lie 
c LINE 33 LItIE 3 AIMS THE PROBLEM TYPE I TION STARITING PR- lis 
c lm 11 WHICH IS USED TO TEST THE LIY OF THE PRO- 120 
c BLEM ITH THE ELLPACK ROUTI"CS SELEC Ih THE ENCODED 121 p c ROLJTIME CDPOPAT), THIS IWORMATION BECOMES A im TW 122 
c ELLPACK AM, CCEHPGM 123 0 m Fe c LAA.1V%mn 124 
c REMAIMIPIC LItIES: THE REMAlhING LINES OF THE RE CofffAIM 125 
c I TION I ED I fiTO THE EGMT I OKP BOUNDWY AND FORTRM SEG. 126 
c rw'onwlS OF THE u-tm TED PAM im THE ABOUE ORDER, 127 
c THE EDUAT I ONp 3-L"DARY AND TRM CA-TOS ARE' M%RKED BY A It 2 t r r. F-fvl 128 
c OR 3 Ih COILLM I RESPECTIUELY, NOTE TMT FORTRAM CODE SMSULD 129 
c Ih IM COLUM 7 AS USUAL AND THAT A FORTRAN COMENT CM BE 130 
c WRITTEN BY TYPING A C Ih COLIUM 2, FOR POR'TABILITY r so CGEMPG" 131 8 99 c THE EIG-OF-RECORD IS c By TM rwr-m-mm OF A (DASH) 132 
c IN CGEMPGM 133 
c u S 134 
c ALTERMTIUE 2e' 135 
c CCENPCM 136 



C CiZ?FW? 153 
C ?AcFrL Porw 154 
C C. * 15 
c ccE f10 
C MACF IL CONTAINS THC IN-OmaTIM ICEDED To Fu1FrLL TIE I NCEPo 15? 
C CALLS ORIGINATING IN E IfIL. CGP1 1 
C w GE?CIl 158 
C ACFIL I5 DIVI UIPD INTOH1.2 ...RCRSpQI 160 
C ETC THIE ED-OF-RECRD IS DESIhA BY E t' e ON MOC,t-C 161 
C INSTALLATISON S. WE 

C O;Et ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~163Le 
C RE D 0 CONTAINS A DESCRIPTION OF THE PURPOSE AND ORG4IZATION 164 
C OF MACFIL. RECDS 1, 2. 3... AIN THE IWFORMATION TE TO ccctecn 16 
C GEJNERTE THE ELLPACK MS CORRESPONDING TO PROE 1* 2. 3o.... CW 166 
C OF THE ELLPACK PDE POPLXATION. ALT Q SO OF THE PROLE ARE CGEG 167 
C NOT ETERIZE AND HEMCE HAVE "N MACRO CALLS. YET. ARE C P 168 
C DUMMY RECOARS FOR THESE PROBLEMS OM MACFIL 90 THAT THE PROBLEM AND CG1 169 
C MACRO N "ERS MAY B IN A ONE-TO-CE CORREWIDEICE. RECORD CCEIFCI 170 
C I. 2. 3... HAVE THE FOLLOWING FORAT:C 171 
c cC n 1?2 
C LINES 1-3: LINES 1 THROUGH 3 CONTAIN THE MACR NUMBER. GM 173 
c C 174 
C LINE 4: LINE 4 COrTAINS THE PROBLEM TYPE IrF'ORMTION STARTING 175 
C IN COLUNT 11 WHICH IS USED TO TEST THE CO ATIBILIY Of THE PRO- C 176 
C BE?n WITH THE ELLPACK ROUTINES SEL E I THE ENCDED PROGRAM C177 
C (SEE ROUTINE COFAT). THIS IWORMATION BECOMES A C E IN THE CC 178 
C GENERATED ELPA POR . I 
C CEICGM 180 
C REMAINING LINES: THE REMAINING LINES OF THE RECORD CONTAIM CGt 181 
C IWfRMATIOt COPIED INTO THE EOUATION. BOUNDARY AMD OTR SEC- E18 
C tENTS OF TWE GERATED ELLPACK PROGRA? IN THE ABOUE ORR 183 
C TH, EOUATION. BOtNDARY AND FORTA CARDS AE MARKED BY A 1. 2. C G 184 
C OR 3 IN COLLUt I RESPECTIVELY. NOTE THAT FORTRANO SHXD 185 
C BECIN IN CC'LUM 7 AS USUAL AND THAT A FORTRAN COMMENT CM EE CsG 
C WRITTEN BY TYPING A C IN COLUNf1 2. FOR PORTABILITY OSES CGEII 187 
C THECND-1OF-RVCORD IS DETECTED BY THE RES E OF A - ASH) CEtIvG?1 188 
C IN COLUMM 1. 189 
C ~G n?G 190 
C OPETIL C P 191 
c . CCInG 192 
C CEYGM 193 
C OPTFIL CONTAINS INFORMATION WHICH MAY BE USED TO GENRTE THE C 14 
C COTIONS SEGMENT OF THE ELLPA PROGRAM. 195 
C CEIGE 196 
C OPTFIL IS DIVIDED UP INTO RECORDS WHICH ARE NUMBEDt 01 2*.... C87 
C ETC. THE EMD-O-RECOPD IS DESIGNATED OF *EOR ( EOR OMNO"-CDC IC 1 
C IN3TALLATIli3). CGE??Gm 1X9 
C CCEiGi 200 
C RECORD 0 CNTAI MS A ESCIPTIO OF THE PURPOSE AND OGIZATIO C 201 
C OF OPTFIL. RECORDS 1. 2. 39... HAVE THE FOLLOUING FORAT: 202 
C ___CGivlFn 203 
C LINE 1: LINE I CONTAINS ni. RECORD NUMBER. CAaICGM 204 
C CIE-GtG 205 
C LINE 2t LINE 2 MUST CONTAIN THE 8 CHARRCTERS OPTIONS. IN CiBYCQ 206 
C COLUMNS 1-8. FOLLOWED ON TH SAME LIE BY ALL OF THE IONS GI 207 
C SELECTED. 2 
C C 209 
C GRDIL 210 
C ...... C1 211 
C CGElWGt 212 
C CRDFIL CONTAINS IWFORMATIOM WHICH MAY BE USED TO TE TE C 213 
C GRID SEGMENT OF THE ELLPAC . 214 
C CECGM 215 
C GRDFIL IS DIIDD UP INT RECORDS WHICH ARE ME 0. 1. 2.... 216 
C EC:. THtE END-OF-RECOD IS DSGAEOF ORQERN IICIIC C (ZIFG 217 
C INSTALLAT ION). CEGM 218 
C CG9O 219 
C REC:ORD 0 CON TAINS A DESCIPTO OF TEPROE AND ORGNIZTIO CGYC 2 
C OF CRDFIL. RECRDS 1. 2. 3 ............... HAVJE THE FOLLOWING ORAT? Gt9 22.................. 1 
c CCmPGII 222 
C LINE 1 LINE 1 CONTAINS THE RECOD IPME.CE9 2 
C CWEfG 224 
C REMAINING LINES: H REMAINING LINES OF THE RECORD CIJTAN THE C1Cf 225 
C GRtID SEGMN EXACTLY AS IT JILAPEAI THE GENRTED ELPC WG 226 
C PRORA. TO SPECIFYANELL CONTINUTION LINE. TYPE A '.' CGEG 227 
C (DOT) IN COUI2. THE INOMTION O THIS REOD IS COPIE C( G28 



C DIRECTLY INTO THE GRID SEW IT OF THE IE TED ELLPACK P 229 
C FR PORTABILITY PURPOSES TME EDOF-RECD IS DE2TECED BY THE C 230 
C EE OF '-A (DASH) IN COLLM 1. CEfN 231 
c CCEPGM 232 
C OUTFIL CGENPGM 233 
C *..... CGEPP1 234 
C CGENPIC 235 
C OUTFIL COTAINS IWORMATIOM WMICH MAY BE USED TO GENERATE THE C ,GPm 
C OUTPUT SEGMENT OF THE ELLPACK PROGRA. CGP 237 
c CGEPtGMl 238 
C OUTFIL IS DIVIDED UP INTO RECORDS WHICH ARE 2 RED 0 I. 2.... C 239 
C ETC. THE END-OF-RECRD IS DESIGATED OF .EOR (EO l0-CDC tCEI1P( 

- 
240 

C IMt7ALLATIONS). CGEMqI 241 
C CGEP 242 
C RECORD 0 CTAIIS A DESCIPTION OFf THE PURPOSE AND OAIZATC CGEPn 243 
C OF OUTFIL. RECORDS 1. 2. 3 ....23 HAVE THE FOLLOWING FO T: CGEIfQ 244 
C CGEP 245 
C LINE IS LINE 1 CONTAINS THE RECD ttIR. CNPGM 246 
C CGEMPQI 247 
C REMINING LINES: THE REMAINING LIES OF THE REC D CONTAIN THE CGEPl 248 
C OUTPUT SEtENT EXACTLY AS IT WILL APPE IN THE GEERA - CGEPCt 249 
C PACK PROtoRI. TO SPECIFY Ah ELLPACK CONTINUATION LINE. TYPE A CGENPGn 250 
C '.' (DOT) IN COLUMN 2. THE INORMATION OF THIS RECORD IS IED CAOI 251 
C DIRECTLY INTO THE OUIPUT SEGMENT OF THE GENRATD ELLPACK CGE'PGm 252 
C POGRAM. FOR PORTABILITY PURPOSES. THE END"OF-RECORD IS CGENPGM 253 
C DETECTED BY THE PRESENCE OF A (DASH) IN COLLt 1. CGEWin 254 
c CGENPM 255 
C MVATA CCENPGE 256 
C *.... CGENPI 257 
C CGENPrM 258 
C MODATA CONTAINS THE I? MtTION TO DECODE E ELLPC CGEMPGM 259 
C POGRAMS AND CHECK COMPATIBILITY. CGENPUR 260 
C CCENPM 261 
C LINE I HAS THE NUMBER OF tOWDULES (N?t1DS) IN 13 FORMAT. NEXT CCENPCt 262 
C FOLLOWS NRMODS PAIRS OF LINES. THE FIRST OF EACH COITAIIS A U1ILE CGENPGM 263 
C INTEGER IN THE RANGE 1l.....1 .MODS IN 13 FORMAT AND Al ELLPACK CGENPQi 264 
C MODULE NAME STARTING IN COLUMN 6. THESE GIVE THE CRESPODENCES CENPt 26 
C BEWEEN MOD:LE NUMBERS USED IN ENCODED PRORAMS AND TME NAMES OF CCENPGM 266 
C OF MODULES TO RE USED IN THE GENERATED ELLPACK POt. THE SECOND CGENPGM 267 
C LINE OF THE PAIR CONTAINS A LIST OF INTEGERS IN 4X.30I3 FORMAT CGEINfCt 268 
C THE MODULE IBERS THAT MAY IMMEDIATELY FOLLOW THIS MDLE IM CEIC 269 
C ELLPACK PRO6AtS. AFTER THIS SET OF LINES THERE IS1OE LINE CGP 270 
C CONTAINING A SINGLE INTEGER IN 13 FORMAT GIVING THE IMER OF CGE 271 
C DISCRETIZATIOh MODULES (hRDIS). THIS IS FOLLOWED Y I5RDIS LINES CGENPCt 272 
C EACH CONTAINING A MODULE ItlPBER IN 13 FORMAT AND 'S DIGITS CGENP tI 273 
C STARTING IN COLUMN 5 GIVING MODULE COFATIBILITY IWORMTION CGENPGM 274 
C (SEE ROUTINE COMPAT). CGEiiPGM 275 
C CGEEGtM 276 
C *** ALL INUT FILES MST BE TERMINATED BY A CARD CGENPQI 277 
C *** WITh A S IN COLLM ON. CGENPGt 278 
C C 27 
C CGEPfIf 280 
C THE OUTPUT FILES PRODUCED BY CE MPG RE: CGENPGti 281 
C CGENPC? 282 
C STANDARD OUTPUT a SUMMARY OF WORK DONE. MESSAS. CEPM 283 
C PGMFIL a THE GENERATED ELLPACK PROGRAS. SEPARAD BY EOR ENPG 284 
C HEADER a A SUMMARY OF THE BLEM. ITS CHARACTEISTICS. AND CGE 285 
C THE SOLUTIOM METHOD ARE SWA HERE FOR LATER C 286 
C PROCESSING. THE COMMENT INCUDED WITH THE ENODDCGE 287 
C INPUT IS ALSO IRITTEN HE. SEE FORMAT 2025. CGENPg 288 
C CGEVPGM 289 
C FORTRAN 10 UIT NMES FOR THESE FILES ARE SPECIFIED IN THE CGENPGM 290 
C BLOCK DATA SUIBROGRAM CCEHPGQ 291 
c C VGWEn 292 

C 0-STANAD fOTA CCNG 29 

C THIS CODE CafORh1S TO STA1D FORTRAN (13661 WEI.R POSSIB. CCENPI 29? 
C SEVERL SYSTE FtIC IONS P*E CALLED H1S.UR. TF& AR: CGEMPG 298 
C CCEPtI 299 
C DAuTE -IIJtER FNTIO RTNING DATE IN A FOMT. CALE CNG 300 
C IN MAIM PRGWI GNG 301 
C CLOCK -- INTEGER FLMCTIOr RETURNING TIME INA FORMT. CALE C:GENPGM 302 
C IN MAIN PORMCENG 30 
C (IF THSE ARE REMVD H WRI STATEMET FOLING THSE CEPC 304 
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C MS K MOIFIED) CCDFQ?M- 305 
CCIIM 306 
C OFTSW(I) - SUBROUTINE THAT TI*!I OTTHE ITH SENESE BTCH CIYCI 307 
C FOR THIS fl.* USED TO SIGNAL SCCSSFUL CUt- CZQI 308 
C PLETICWM TO CONTRa CARDS. CALDIN MAIN PR~,CEVM 30 
C ONiSJU) SJBROUTINE THAT T*NS ON THE ITh SENSEM SW ITCH CPM 310 
C FOR THIS JOB. USDT SIGNAtL ERRO CONDITION. CWC 311 
C CALLED IN ERREND.CEUI 312 
C REWAK (nESSA4) -- SUBROUTINIE THAT PLACES THE GIVEN lO CEYGI 313j 
C IN THE CNRLCARD LISTING. CALLE IN CUG 314 
C ERREVID GEQ? 315 
C (ANY OF THESE LAST THREE RTINIES MAY K REWDSIMPLY CEPM 316 
C BY DELETING THE CALLS). CEPM 317 
CCZIG 318 
c SKIP -- CCASSEMBLY LAtNGUAGE ROUT INE WHICH PROVID MITOMATIC LAonPGM 319 
C FILE AtIND'OR RECORD SKIPPING. SETHE DISCUSSION CGEIIPGM 32 

C ~~~~~~BELOW UNDER SKIPPING FILES AND RECODS. CEIPGN 321 

C THE PORMCARD IN THE MAIN PROGRAM MUST BE REMOVED FOR O- CGEIIPM 33 
C C INSTALLATlOI4S. CCEtiiiPn 3214 

C SKIPPING FILES MhD RECORS: GI'G 2 

C 
~~~~~~~~~~~~~~~~~~~~~~~~~~T os NCS-CGEIPGM? 329 C THE METHOD OF' GENiERAT INC ELLPACK PRGASUSED INGFCP EES-CEMG 3 

C ITATES HAVING TiC ABILITY TO SKIP -FILES AItD-OR RECODSON FILES CGENPCM 331 
C EDIIILo MACVIL., OPTFIL. GRIFIL AND OUTFIL. CGNC32 

C FOR EXAM9LE. IF THE ENCDE POGAM ERE TO REET PROBLEM 5-3. GEPP 334 
C IT WOULD BE NECESSARY TO SKIP FILES (PROBLEMS) ON EOWVIL TO FILE S CCEIPM 35 
C ANiD THEN. WIThINi VILE 5. SKIP RECODS (PARAMETELR SES) TO RECORD CCIPM 336 
C 3. MOREOVER. SINCE PROBLE 5 CALLS MACPO 5 IT WOILD ALSO BE CCEPG 337 
C NECESSARY TO SKIP RECORDS (MiACROS) ON MACFIL TO MACRO 5. SIlMILAR CCEPG38 
C SKIPPING MAY BE DONiE ON OPTFlL. GRDFIL OR OUTFIL DPNIMG ON CGENPGMI 33 
C THE ENCODE PROGRAKM. CCEPGM 340 
C CGENPCM 341 
C IN ORDE TO AVOID THE SLOW PROCESS OF SCANNING THCRSUH THESE CEPM 342 
C FILES LINE BY LINE TO FIND THE DESIRE FILES AID'OR RECORDS. WE cGENPGNw 343 
C HAVE TAKCE" ADRJANTAGE OF m ON-PORTABLE FEATURES OF THE PUJRDUE CGIPN 344 
C CDC INiSTALLATION. THE END-OF-FILE AMID EN`D-OF-RECO MDIARKERS. C.GENPQI 345 
C CEOF AMI &EOF REPECTIVELY (OR 'EOIF MtID 'EOR RESPEC-TIVELY) HAWE CGENtiPP 346 
IC SPECIAL lEANIN1G TO THE tIE FILE SYSTEM WE PROVI DE FRCDC CGNGI 347 
C INSTALLATIONS THE CDt ASSEMB3LY LANGUJAGE (COMPASS) PRGRMSKIP CCEhPGM 348 
C WHICH USES THESE MARKERS TO GIVE ESSNTIALLY 'AUTCIIATIC' SKIPPING CGENPGMI 349 
C OF FILES AM)D'OR RECORDS. CGENPGM1 350 
C CGENPI 351 
C ALTHCXDI THESE FEATURES ARE NON-POlRTABLE. MANtY MACHINES HAVE CGEYPGN 352 
C Sl'alLAR COWIJEN4TIONS. W*ERE POSSIBLE WE STRONGLY SUGGEST THAT CGENFGM 35 
C ON laI-CDC INSTALLATIONS THE 'EOF MID 'EOR MARKERS BE REPLACED BY CGENPQI 354 
C THE LOCEAL END-O1F-FILE MID EIID-OF-RECORDS MARKERS AMID THAT THE CGENPGN 355 
c COMPAiSSPRGA FILES KE REPLACED BY A SIMILAR LOCEAL ASSEMBLY cGElPt356 
C LANGUAGE PORMWHICH WOULD PROVIDE FOR FAST SKIPPING OF FILES CGENPGM 357 
C AKD'OR REOD.CGENiPGM 35 
C c i 

CGNPG 358 
C SINCE TMESE FEATURES ARE NOT AUAILABLE ON Sf A1CHIMEgS. WE CGENPGM 360 
C PROV IDE AS COtNS INh THE COMPASS PORMFIlES TIC FOTRANMGNG 361 
C ROUTIIES. SKIPF AND SKIPR. WHICH SKIP FILES AND RECORWDS REPCt- CGEMPQM 362 
C IVELY BY SCANNING FRTHE CHARACTERS 'EUF AND 'ERIN A-4 FORMAT CGENQI 36 

CSTAftTING IN COLUMN 1. ON THE PUJRDUECi INSTALLATION. THIS "GEPO 364 
C METHOD OF SKIPPING IS UP TO AN ORDER OF FIAGNITUDE SLOWER THAN CGENPII 365 
C THE 'AUTOMATIC' SKIPPING DJSCUSSED ABOVE. CGENPGMi 366 
C CGENPGM 36 
cCCCCCCCCCtCCCCCCCCCCCCCCCCCCCCCCCCCCIQ 6 



C CLEM a ACTUAL LENGTH OF EC ID UT SINC. Gtf1 31 
C PTR = CURRENT POSITION 1N COl. ( GEPf 
C ILE a * FILE c TLY BE I 14G % PRO Z GGiIn 383 
C LINE a CURRENT CARD FROM FILE FILE. (VECTOR) 384 
C PTYPE a PROBLEM TYPE. SEE RWTINE COMPAT. (VECTOR) PoInQI 
C PCH a PROBLEM CHATER ISTICS. (VECTOR) WM 388 
c ...bllD a ELLPACK MODULE MBER. WERE ... IS ErTHER DIS. IND. OR GENPGM 387 
C . t1SOL PM 388 
C ...REC a REOD NUMBER IN FILE ... FIL. WHERE ... MAY BE GEt1P(. 38 
C EONOPTpOUTsGRD. GEW1M 390 
C ALG... a POINTER TO START (ALGST) OR TO EID (ALGEMD) OF THE GENPGM 391 
C METHOD SPECIFICATIOM I THE IPUT STRIG CE. GElPGt 392 
C DISPAR a POITE TO START OF DISCRETIZATIOM NODULE PAT GENPGM 383 
C IN THE ENCODED INPUT STRING COE. GE M 394 
C C t THE COMET IN THE ENCODED IWUT STRING CODE. (EC ) GE M 
C FATAL a SWITCH INDICATING WHTHER Ah ERROR HAS BEEN DETECED C 398 
C PROJNO u PROBLEM IMJR FROM EOWIL. GE 397 
c P O M PARAMETERS FROM ECf IL (VECTOR) GEC 398 
C GLOBAL 1 
C GLOBAL UAIABLES SOAL 2 
C GLOBAL 3 

INTEGPR EOIIL.GRDFIL.OPTFIL,WUFIL.MACFIL IL PARAM COPt GOL 4 
$ SLASH. LPAREt1 RPAREN. BLt9 AMP. E. ZERO. OIE. TWO. THREE. SIX. 1OAL 5 
$ W1VDMAM. DMTYPE. VA4L ID. LEEL DOT.NULL. RODS GLOB.L 6 
$ NUDCOL. STAR.SDALLARPHEADER.DIGIT.LETTE. MODATADASH GLOBAL 7 

LOGICAL FATAL GLOBAL 8 
COMION / GLOBAL / EOWFIL.GRDFIL.OPTFIL.OUTFIL.NACFILoPG?FIL GLOBAL 9 

S HEADER.COMMA.SLASH,LPAREI.RPAREN.BLAM94*V'.E. GLOBAL 10 
T DOT# DOLLAR. STAR. NULL. ZERO. OtE. TWO. THREE. SIX GLOBAL 11 

$ tMODATA* DASHt CGLOAL 12 
$ PARAM(1o35)#.MDNA(70 10).DMTYPE(70 15). GLOBA 13 
S *ALID(70.20). IZEROS(15).DIGIT(10).LETTER(I0). GLOBAL 14 
$ LEVEL. MRODS. DCOL. FATAL GLOBAL 15 

C GLOBAL 16 
DATA CODIM'400'. MTYPE/15' O*AC'lHC/ GEWGM 400 

C GE?1G 401 
C READ TABLE OF MODLLE IWSORATION GE?PGM 402 
C GEMM 403 
C READ PAST FILE DOCUMENTATION GEMPGM 404 
C GEGM 405 

2 READ(MOAThA. 2042)CMAR GEWGM 406 
IF (C .ME. DSH) GO TO 2 CENPG? 407 

C GEtfGM 408 
READ(MODATA.2029)IRNODS GEWGM 409 
IF (LEVEL .GT. 2) WRITE(692032) t11ODS GEWGM 410 
DO 5 I1*NR 1ODS GENGM 411 

READ(MODATA#2030) rl(,M0DhKAM N *K).K1K*.10) GENPGM 412 
t1Pl a "1 GENPGM 413 
READ(MOWTA*2036) (UALlD(NlpK).Kwlp20) GENPGM 414 
IF (LEVEL .LE. 2) GO TO 5 GENPGM 415 

NONZ 0 GEI?PM 416 
DO 3 Jul.20 GENPGM 417 

ei a NON.Z + I GENPGM 418 
IF (UALIlD(Wl1.O*tOZ) .LE. 0) GO TO 4 GENCM 419 

3 CONTIWIE GENP(X? 420 
4 COtTIttE GEt1PC1 421 

WRITE(6.2033) N.(IODMAII(N,K),Kztl.0),(VALID(MPI.K).K-1tQQ)GENPCM 422 
5 CONTINLE GENPCM 423 

READNMODATA.2029) rRDIS GEMPGM 424 
IF (LEVEL .GT. 2) WRITE(692034) tPDIS GEWPGM 425 
DO 10 I51,NRDIS GENPGM 426 

READ(MODATA.2031) N9(DMTYPE(tl,K).KwIlRTYPE) GEMPGM 427 
UALIOCI.) * h GEIPGM 4a 
IF (LEUSEL .Gt. 2) UI*TE(6.2035) N,(DITYPE(N,K),K1.NRTYPE) CENPGM 429 

10 CONTIMLE GENPE1I 430 
UALID(1.lRDIS+1) * 0 GENPGM 431 

C GENPCM 432 
r GET ENCODED PROBLEM GEMPG1I 433 

FATAL a . fFLSE.v GEIPOI 435 
t*ITE ( 6.2001i) Gti 436 
CALL IVCODE(CODE.CODIM.CLE.PTR) GVCI 437 

20 COJ%TI9IJE GEtC 438 
IF ( CLEN . EO. 0) GO tO 900 WGtlC 439 

C GEPI 440 
C GET PROBLEM IJ??E?R GEtPCM 441 



c 0w19110 442 
FILEmEOIWIL 90 443 
REMIKD EOFIL 0W(C9Q 444 
PROM tgo *?CR(CDUFTR) P 445 
IF (PROBtD .EO. O) CALL ER ND(13.O) 446 

C GEPtf 447 
C SKIP FILES T PROBLEM UKR E 448 
c GEIPI 449 

CALL SKIWP(P RBO EOVIL ) 450 
C 0G1E011 451 
C UALIDATE P EM MUWR 452 
c WI 453 

READ EGWfIL 2038 PtCEK ) 454 
IF ( .ME. PICHCK) CALL E (5 455 

C 1 456 
C CHECK F PARAMETER MSEr ER 
C W9Q1 458 

IF ((C (PTR-1) -E. DASH ) .OR. G I 4S 
s (CODE(PTR-1) O.X DOT ) *OR. P 460 
S (CODE(PTR-1) X0. COMMA)) GO TO 21 461 

1IPISET I 
CALL SKIPR(O.EOfIL) 1463 
GO TO 23 

21 CIUE c o- 465 
C G811 466 
C SKIP RECORDS TO PARAMETR SET 467 
c G(190E 468 

rt'MSE'-TvvNU E(COflEoPTR ( 1 49 
IF (NMPSE *EQ. 0) t9SET=l 0E101 470 
CALL SKIPR(IPM6ET-1.EWIL) CEPIPOM 471 

C (G1EPG 472 
C VALIDATE PR SET NUMER AND T PARAMETER INFO GEJ1P 473 
C GEIPM 474 

23 COMTIMLE GENPGM 475 
READ(EQFIL.2O41UNPSCE lK(PRPARM(!) If.15O) GEMPGM 476 
KPSOCK 4'PSC CEK+0 GEIPGM 477 
IF(NPh)CK .EO. 0) PSC HEK1 G?CMP 478 
IF (UPISET .NE. MIPSiEK) CALL ERRED(7.EOMFIL) GCEPO 479 
CALL GETLN(EOMFIL.LIFE) GEI 480 
IRITE(PGW'IL.2000) (CODE(I)vIl.sCLE') 481 
ARITE(PGMTLI20of) PROBNOMPMSET, (PRPARM(CI). Ivl.50), GEMPGM 482 

S (LIK(EI)I7.S0) GEPOI 483 
J w a EtNPGM 484 
DO 30 K=1,4 G? 485 

IFIRST = 10K+) CE1POI 486 
ILAST - IFIRST+S G11PG1 487 
DO a9 IfIFIRST.ILAST GENPGM 488 

J a J+1 GENPOI 485 
PCHAR(J) a LIM(I) (INP)I 490 

29 COWTIUE GE491 491 
J a J+1 4!52 
PCHAR(J) * BLAn GEtP(C 493 

30 CRIKTIWE 494 
C C1 495 
C CDECK FOR 1At70 CALL G1 4956 
C 497 

CALL GfTLN(EWfIL.LTME) 1 498 
IF (LIME(l) ?EO. EC) CALL EXPAID(LItNEFILE) 499 

C PICK UP PROBLEM TYPE INFRMTION (PTYPE) 501 
c GE n 502 

j - ? GEN1G 503 
DO 35 I=11,23 utt901n 504 

Ja* J + 1 GGI901 505 
PTYPE(J) - INEI) V'G 50 

35 CONTINLE Wff;t11 507 
JITE(PGII;t L.2O11 ) (LIE( I ).Is11.) 0001 50 

C czrwon sos 
C GEEAE EQTION SCO (9 510 

RITE(PVIL. 2012) GJPI 512 
CAYLL COIPYRC( FILE:.PGIVIL .BL KTWS. LIC. .TRU) 0101 513 

C 0EIIPQI 514~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 
C GENlERATE fIARY SEIEI 0(91 515 

C GENPOII 516~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~GNG 1 
URITE(PGIVIL. 2013) EPII 517 
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CALL CCPYRC(FILE.p IL.3LANKT*HEEs LIE. .FAL.F 518 
C 519 
C EPEATo FWTRAM EIET"7G 520 
C GEI9~P 521 

URITE(PGIL 2014) t9Q?w 52 
40 CllITIME GE3 

IF (LIrME(1) EG. DSM) GO TO 42 524 
LIME(C) ILAI GE 1 5 
IF (LI?E(2) .EO. CWAC) LItE(1) * 0C MA 
IF (LIIECI) E0. CHARC) LIrE(2) a LAMK5 
WRITE( PG1'IL.2037) (LItNE(J)*J1*80) GDf'I1 528 
CALL GETLMi(FILEPLINE) 529 
GC TO 40 !p I -530 

42 I KYPE1 531 
C WPa 5 l 32 
C PROCESS OPTIONS PIERD Mt1P1 533 
c 534 
C I0E-- THE PRPLIMITS OIS ZWLCE4I To 4C 
C LItNE EA4CH. HENCE WE ASSUSME OPTIONS FILE SECOR 1Wm 3 
C NXE TiC WORD OPTIONS. AT THE START OF EAC LINE. 53 
C GEJQ 538 

UrEC a RBER(CODEPT) 
IF (OPTr C .E. 0) GO TO 45 EtvPCII 540 

C CEICa 541 
C SKIP R?ECRDS TO OPTI 5I 52 
C CI1 543 

RZUIND OPTFIL GENPGII 544 
CALL SKIP?(O1'TRZCPWTFIL) GEtIPCII 545 

C nE1pG 546 
C VALIDATE OPTION-MU ER 1 CEiPGII 547 
C GEMPGM 548 

READ(OPTF IL. 2040 )tIUMOPT 1;!CC11 549 
IF (MUMPT .ME. OPTREC) CALL EWRENDf9.WIL) C? 550 
CALL COPYRC(OPTFIL,PUfrIL NULL.DASH.LINE .TRUE. ) CEf'I' 551 
GO TO 50 GEJCCMS 552 

C 51!53 
C USE AULT lSEGMENT 554 

4S COrTIrE 
URITE(PGQ1FIL9 2026) 

50 CONTINE CEP1 557 
C GEC1 55f8 
C P"SS GRID SEGMENT GE11 5 
C GEICI 560 

CRDKEC = NUMBER(CODE.PTR) rGE-1lP 561 
IF (CODE(PTR-1) .EO. SLASH) GO TO 60 

C GEtCI 563 
C ULIFORlF GRID SIZE IS GIJE IN ENCODED PlOKM W 564 

MX a G EmP5 
MY =a UIDER(CODEIPTR) 
NZ 0 O 567 
IF (CODE(PTR-1) .EQ. COMA) HZ RR(CODE.PTR WGI 568 
PTYPE(14) * ZERO 569 
PTYPE(15) a TWO GEPG1 570 
IF (CX .Et. MY) .AKD. ((MX .EO. NZ) .OR. (tZ .EO. 0))) 571 

S tPTYPE(14) a TWO TEWOg1 5 
WRITE( PGtFIL.2002) W(.NY CE?P 573 
IF (HZ .GT. 1) URITE(PGWFL92003) MZ GEUQ 574 
GO TO 70 GE 5 

C CCNCI 57 
C ?+UNIFORt1 GRID GI'N Il FILE GRDFIL G 577 
C GENPOI 578 

60 CTIMJE GE 579 
PTPE( 14)&ZERO 581 
PTVPE(15) * ZERO c 

C 1 51CII 
C SKIP REOD TOGID 58 
C 'ECO 584 

RBJIM1D CR?t1IL GECC 
C|ALL SKIPR(GRDREC. GRW IL)3 CEICC#i 

C GEIPG 587 
C U AI>tTE GRIDX NUE GEIC 
C WEJWCM 

REA(CRDF'IL. 2040) IC CENPWI 590 
If (tfCRDRC .ME. IRRC) CALL ERREND(1O.GCRIFI) GEMPCII 591 

IRTEPCIIFIL.20Z4) *Gw 
CALL COPYRC(CRDfIL.PGVFIL.3.9. DASH.LIt1E .TL. ) GEP 3 



70 CONTIXE 594 

C PRDESS DIREZATIO1M PCCTtrw 

ALGST U PR GE Scn 
D0ISMO3 u MUIDER(CODE.PTR) G9Ofl 55 
DISP1 PtR CEt9G 600 
IF (DIS51OD .CT rEDS) GO TO 800 So 601 
IF (DISMOI0 EO* 0) GO TO 75 602 

WRITE(PGIMFIL 2004) CC11 603 
CALL WRThOD( DISOCOK CLEM ) 604 

75 CO1TINUE CEm 605 
C GGm1 
C PROCESS ItNDEXINC SEG t G11 60? 
c n 608 

INOMOD u 1RXER(CODEPTR) C 1 609 
IF tIMDV .GT. rIRWO) GO TO 800 610 
IF (tI IIOD .EO. 0) GO TO 80 611 

WRITE(PGtIFIL, 2005) 612 
CALL URTMODIR WD.CODE.ILE ) 613 

80 CONTINUE GEJCN 614 

C PRI_ESS SOLUTIOa" SEGMEKT 618 

S0LMOD a NI R(CODE.MP G?IWPGII 618 
IF (SOLIOD .CT. MRtMOlDS) GO TO 800 G tP1 615 
IF (SOLt .-Eo0 O) GO M S0 CGI 620 

IRITE(PIMiFIL92006) GEtPM 621 
CA_L WRTMOD(SOLMD ODCE.CLZEt PTR) G 62 

90 COITIIIE 623 
AL a P -1 PW 624 

c GP 627 
CUTREC a rlBER(CODE.PTR) W 6Z8 
IF (Ot .EO. 0) GO TO 95 CI 62 

C CEIPGU 630 
C ~~SKIP RECODSTO OUTPUT RCCORD) CEiPGI 631 

RE1I1D OUTFIL CE 633 
CALL SKIPR(OUTREC.WOUIL) Z 634 

C WD~1 635S 
C UALIDATE OUTPUT RECRD G 636 

READ(OUTFIL. 2040) 1OUTRCD CE:q 6;38 
IF (NOUTRCD .ME. OUTREC) CALL ERREIDnD(11.WTL) CEMPii 63 

WRITE(PGIFIL92007) GeICQM 640 
CALL COYRC(OUJTFIL,PQIL* ULANC.DASH LIWE. . TRLE.) GEPQ 641 
GO TO 1009 642 

C GEW'l 643 
C USEO EU.LT S E c(I 20C 

95 COtITINL . O) 645 
WRITE(PC1FIL92027) 64 

100 CONITItILE GE M 64? 

C WRITE A SESEGMENT ONTO THE ELLP" IUT 0 649 
c G n 650 

WRITE( IL2. 01) CEIOS 65 
IF (DI .ME 0) .RITE( IP 2020) G1 652% 
IF DIDtD .ME. 0) mIL 1) 6 
IF (SOLMOD .E. 0) WRITE( IIL92022) MEP 654 
U RITE(PGIWIL . 2023) GE1IPGM 655 
ITr (01110 .t'E 0) WRITE(PCQVIL.208) ' FCZiiP 

C SEKPO'I OP'ADL TREC (tD M tDUL (E.C LMEGt DIT IPQ 65 

S RIEGIFL00)POIIO (TYE() I..ITYE. G,GM 
$o OPRCDS1D IEO(I)I..'T~.G?G 6 

5 11101~~~~~~~10.510.OURCGCG 64 



CALL LEGAJISI1O D NPM9 0 
CALL CGVAT( PYW. DIWD.IPTP.ID Y Q.UfR U.OI WCE 670 

C WUI1t 
c UIRTE EPND OF ELLPAC R 63 
C 0t091 674 

URITE(FIL. BO08) 1 
END FILE IL Wipe, 67 

c p n 
C GEYCOM P I C PICK UP CWI RMECDDINPUT GPO 7 

O 110 I.1.100 GOPO 675 
WJEIIT(I) w AWC EQ g 

110 CLMUE fa It 
* Ors GVflG 681 4*0 009GME 

120 CONTIs I1 63 
If (CDE() .EO. tAS) .. (J .GE 100)) CO TO 130 GO1 04 

JWEN(J) * WMSPT) Ctl 65 
Pit u PRi+1 acN 68 
GO TO 120 m 

130 Ci1UcE 689 
C ~ ~ ~ ~ ~ ~ ~ ~ ~ E 690 

C PICK LCP TIS DTE AD TLWE 691 
RWTE DATE(O) ccn 65 
RTIME CLCK(O) 

C GG11 654 
c WRITE IWV ONT0 HEADE FIL 

IF (CIMxT( 1 ) ?. IflLAR) C01 w 
$ WRITE(CADZR. 2025) P25 no.ri. Pn3ET.eDATERt RI. GE9 
s (RIENT().1u1.100). ( (I).Isp.50). 
S (PTYPE(I).Is.15).(PCHAR(I).ImI.27)V 
s (CODE(I).fI )L-ST.ALGV1) WEMGM 700 

C000 701 
C RE0D PETROBEM000 702 
C 00901 703 

200 CONTI11JE 11 704 
CALL I D(CODECODIM*CLZIP) GEI9I ?70 

c G70 
CO TO 20 1G1 707 

C CEG 7018 
C A LTEWIITIO OF GEYCTED R1 709 
C GENPI 71 1 

800 COTNE GEPI 711 
FATAL s . TRIE 6E99 712 
WRITE( PFIL.201S) STAR.ST(G.STAR 713 
WRRITE(&.1015) DLMIK.DLNE. LAK 714 
WRITEXI IL. 2008) WEQ 715 
END FILE PGlIL CI1 716 
GO TO 200 0E9P1 717 

C 091 718 
C 1 EXIT 713 
c 0n 720 

9oo COEXTISE ?09GM 721 
CALL OFFSU(I) &19H 722 
IF (FATAL) CALL ERREND(1.IUh1) E1 73 
STOP 109GM 724 

C GEIPrOM r c GEPIPO 726 
C GB90 72 

2000 F T(1Ht4H* .86(1IN-) 908 
$ P1'309 ME iCTiOD COPMISt TEST GEt 729 
$ '48' 26(/41K-)1H 0N)/091 730 
$S 4414' ENCO4J D PTOGRMD IS O 731 
$ 'X(l.OSOAI)) GETPOI 732 

2001 WT(1H1 ) 9 t33 
2002 AWImT(SCRID..X.1190RM K a.ll3.3. 1A$.a 114 W Y a13) 4 
2003 Ft1A(21X.11HUIFN 2 m.I3) 0l1 73 
2004 FWT 1n..-lnIsCffTnAPTIwea 00 736 
2005f F'RTdFI?IXI%C.) 000 37 
2008 F'OIT(9ISNPJTIWI.) ?(9G 38 
8007 WT 1H4IOJPU.)091 73 
2008 FORT C 11'9.'I. 70(18) '141.) C00 7o40 
2003 FW9T( 1I4l9134 PRBE 13C* 3.t3119-.3. SORt 009G1 741 

$ '13. PRBE TYP u .441) CE19 742 
2010 FORTelK.-1K.70(18-,l. 00G 43 

* 3K ELLPACK PRO1GRflIGERA10e1 i1fY /18- GEJMPIl 744 
$ 'IHe.IOX.24POLI ItI .13.BX.SK(TYE,SAI.IH) GECI 745 
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$ 'IKe LOX.L4HOPTIPWPL RECOAPRD * .13 GCU1 746 
$ /1. 1OX.924HDI IZATIOI n ?1O-LE 1398.G4(TYPE.t t ISR. .1) 747 
$ 'l.. lOX.24H1DEXlIG aLE s .13 WZC?FG 748 
* /1He9IOXp24HSCLUTlOH .13 745 
$ /lI.0lX.24HOUTPUT RECORD 13 ) GG 750 

2011 FOMAT( sH.22X.113A) V91 751 
2012 FO( T (1ObTI) We 752 
2013 FOIRAT(SHUPDARY. ) CGM 753 
2014 FURnAT(rORTRAN.) 754 
2015 FWIT(A'A1.22K----- ERROIN INPUT 755 

* /A.31H MODULE hUER TO LARZ ) G7 
2019 F QWIT( ' LHENCE.) UCEJ 757 
2020 FMMT(14X* 14HDI ETIZATIOM) 758 
2021 FWWT( 14X. 8HK EXIt) PG 758 
2022 f T(14X SHSOLUT1I O) P 7 
2023 FtRAT(14X.EHOUTPUT) 1 I 7s1 
202 FORWT(5HGRID.) CM 1 712 
2025 FORtT('2I4. 2X.A8. 1X. RA9. 2X. 1OOA1'4X. 50A1.3X. 3*15 5X.27*1 1 763 

5 80A1A) GEPo 764 
2026 FRtAT(41IHOPTI OIS. TI ME S 1EMORY S LEUELsO ) C1 765 
2027 FORlMAT(HK'4OHC0JTPUT. MAX-U tX(20.2)-ERROR ) 7 
2028 FORtAT A4X. 4HTE7T) 
2029 FMAT`(I3) 
2030 F*tPT(T3.2X.1OA4) 
2031 FORIMT'T(1392X.30A1) GC C 770 
2032 FORMAT(lHl.100(+-)/'38X.21H 0 D U L E D A T A1X.100(1O4-)/// 771 

$ SX.20#UIBR OF MODULES .1" I' /cn 
S 2X.&ItGt*?ER. 12X.4 HN P .31X mFX? 7 
S 1SHLEC(L FOLLOUERS/2X.6(1H-).IX .4(1H-).31X.15(1H)/) l 774 

2033 FtRMAT(3X. 14.3X. 10A4. IX.2013) 
2034 FlMT("IX.SHTHERE ARE *I3.344 DI SCRETIZATOI NODULES. THEY C 776 

* '-'2X.13#ODLE UBER.94X.18HCOtPATIBILITY IWtV GD1 7 
$ 2X.13(IN-).4X.18(tH-)/) G l 78 

2035 FORMAT(SX 14. 1OX.30A1) 7 
2036 FORMAT(4XX3013) GE 780 
2037 FORMAT(BA1 ) lF 781 
2038 FRWMTT(TIIt.13/) t 782 
2040 FORMAT(TB. 13) GEJ1 783 
2041 FtRMAT(TIS 13.50A1) EI1 784 
2042 FORMAT(AI) 785 
9000 FORMAT(11) 

c ~Gen 7B7 
EfD ~tGM 788 
BLOCC DATA 789 

C GE'GI 780 
C THIS BLOCK DATA SJBPROGPM ERFtK TMLE INITIALI2ATIO FO CEC 781 
C THE PROGRAP1 GE9f1 GEt1PGM 
C GEI1C 793 
C 1 
C CLOBAL VWR IARLES GLOAL 2 
C GLOBAL 3 

I"TEGER EFIL. GRDFIL FIL OlJTFILM tACFIL9 P ILL PFI. C GLOBA 4 
s SLASH LPARENRP BLAK. AMPE Z 9O. ONE TWO TEE. SIX L S 
s tMODrl DMITYPE. VALID. LEVEL. DOT rLLLAL SRD GOB-AIL 6 
s IJDCOL.STAR DLLR EADR. DIGIT.LEiTTER. MDA`TA. DASH GLOBAL 7 

LOGICAL FATAL GL B 
COMMON - GLOBAL - Eo ILGRDrIL.TFLCOVTFrL.tlFIL.QIL. GL0D. 9 

s HEADER. Cl SLASH. LPAREMI. sRPARIIU AW AP E GLOBAL 10 
s DOT. DOLAR. STAR. LL. Z . . TWO. WEE. SIX GLOL 11 
s MODATA. DASH. L 12 
$ PARAI(10.35).MODt% (70.10).DNTYPE(0.15)9. GLOBAL 13 
s UALID(70.20)IZEROS(1S).DIGIT(1O).LETTER(10)O 14 
s LEVEL. t MI VDCOL FATAL GLOBAL 15 

C GLIL 16 
C INITIALIZE COMTAIT 7C 
C M 716 
C UtEAING Of SELECTED CONSTT TS -- GCIG 787 
C EONFIL.GR IL.OPTFIL.,IFL.P>Gt1FIL}dCADER.t1ODTA * J1Q 798 
C FORETR9>1 10ISIIT NL*?RERS CEI10 798 
C LEVEL - DEU PRINT LE?UC. MAY K 1 TO 5. ,G? 800 
C MUCL * uE OF COIItI IN TEAAY VALID GUWI 801 
C GEIG 802 

$ COMFI L OPTFIL. OUTFIL. IPCFIL. PVIL GRDFIL. HEAzDER. tATA 804 
$ ' 1. 2. 3. 4. 7. 8. 9. 104 GEt9Q 805 
$ COM. =lAS. LPARE RPARtI. BLANK.E:C* DOT. STAR. DLR WE11 BOP 
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* - 18.. v 18/I IH(. lD 18 * IHL.I J1 CHs . l1E. *lit" 1I*fl 07 
s WO0 OWE. T SIX, JLL.AWSO 
$ ' 180.181 * 82 110.16.36311*. 0 
$ LEuEL1. W80 
$ / 3. 20'. 811 
$ DIGIT(I).DIGIT(2)*DIGITf33)DJGIT(4)*DIGIT(S).*IGIT(G) , 812 
s DIGITCT).DIGIT().DlGtT(m)DIIT(oG) GEPQ 8)3 
S -180 181.1H 1Qg 1114 US. lI6. 1l.IHS16' 814 
* LETTERL(I)LETTU(2). LETTER(3),LETTEt(4)hLCTTERCS),LETTER(S) WYQI 815 
s LETTR(7)TLETTER(8)LETTER(9).LETTEt(10) 816 
s /1HAP 16 NC. 1H . IHD . 1HE 1G. 1G* 1HH . 14 WCMJ 817 

- cENpcn ~~~~~~~~~~~~~~~~818 
fit ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~GMG 815 

SUEJfCINE ItCOK (LODE.CCOD"DflODPTR) IN0 1 
c 11CE 2 
C tNCWOE READS TCE E'CO_MED ELLPACK PROGRAM FROM JO URIT S. THC IWUUT ICCE 3 
C IS ASSUICD TO START Oh A NEW CMRD AND CRDS ARE READ LftTIL TME ICOW 4 
C IMPUT IS COIWLETE (I.E. 8 SLASHES ARE FON). THE ARWIAfE COI" ItO O S 
C GIUES THE hAX ftLOWXtE LENGTH OF THE INPUT STRING. BLAKS AK IC0E 6 
C SOUEEZED OUT OF THE INPUT AND THE RESULTI"G StRINC IS PLACED IN ICO 7 
C TC ARRRAY CODE THE LENGTH Of THIE 5TRING IS THEM CLEN. MICOF U 
C PTR IS INITIALIZED TO 1. lICOtE S 
C I CoD1 10 

INTECR ?ODE(400).CODIfl.CLEN.tP7T IMom 11 
C GU IaAf a1 C k~~~~~~~~~~~~~~~~IOML aSI 
C QAMBL 3 

ITECER EC tF'IL* CRDF IL*. OFIL. WTIL, 4MACFY. P LVL PA CYW 4 
S SLASHt LPAREN. RPAREt1. tLAW. ANPE ERO.Ot TWO f SIX. QDPL S 
s MOtR%W?D"TYWE.UALIDI L D EL LEEL T.NLLLD*ODS. GLOpL S 
S NUKOCL. STAR DOLLAR HEADER.DIGIT LETTER tIOWITA.W6 CLOV. 7 

LOGICAL FATAL AL04 8 
COO co EQWIL.G IL.OPTFIL4JUTFIL.ACIFIL.PCVIL, GLOE 9 

* HEADER. COMM SLASH. LPAREN. RPAREt sLANK. AiIP. C. GLOBAL 10 
* DOT.DOLLAR.STAR.rALu.ZERkOON*T.UCTHREE.SIX GLO 11 
S ICIbiTA#. DASH. GLOBA. 12 
S P ARA101O35).ttwwl(7,010)qDNTYPE(70.15), Q_ 13 
s UALID(70O20).I (l5),DIGIT(10).LETTER(10O) Q.UW. 14 
$ LEUEL9MRMIODS.riIJXEL.FATAL ism, 

C Q.WI 16 
Pit at INCOME 13 
IN In 1 I 14 

IEr a 80 I tS15 
lSLASI a I lCE 16 
I tiK a 0 I lCW 

10 CONT ItME I ltOD 18 
C CsZ IF IUTi TIS LO@C ICODE IS9 

IF (IED .GT. IM) D o To 600 1tCM 20 
READ(S.1000) CCO(1),Ia IBE IIIE ) IIICOE 21 
IF (C (1) .E. DOLLAR) 10 W 500 INCOK 22 
nO 20 ItzIxnIE.ic Ico x 

C IGPORE tIKS I lCU 24 
IF (COE(I) .E LAt) GO To II0E a 
NONE" a0 h131K+) O6 
WOIU(tWELK) * CODECI) IWE 27 

c COROT SLASHES ISCUIE es 
IF (CODEIOMLK) ?0. SLASH) *ItASH MSLI1 ICODE 23 

20 CCWIE ItCODE 30 
IBIM a rCrBIS4l ImcOD 31 
IEND u- IWCNm79 I1tOE 32 

C CHECK IF INPUT IS COriPETE IPCOE 33 
IF (NSLASH LT. 8) CO TO 10 ItCODE 34 

cLEf1 a NOIL It 35 
IF (LEE *GT. 0) I*IE(6,2000) (COEI).l1.O.E) IPICO 

C Ir 38 
C EPOl Cr MTA IWED 3 
C IWEOXE 40 

500 CCTIPtE I lE 41 
tLDIl * 0 I l ~ 42 
rEtUm Ira 43 

C Ico @4 
C ERRI IN IIT IVOE 45 
C RED 46 

600 CONTINSLE I tED 47 
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WRITE(P IL.2001) STAR,STAR.TAR.STAlR.C( (I).1*.Is8) I 49 
URITE(6 2001 ) B B.N . BL5tU9 B. (COE(I ). I1. 8) INCOUE so 
s ICOB 51 

c zrc~ 52 
1000 FORMT(80A1) I 53 
2000 FORtAT(//2H .23ENCODD ELLPACK P*OGRft-20 /2H 923(11-)/ IICOBE 54 

s (IH *5X.80AI)) IICODC 55 
2001 FORMAT(Al/Al*12 --- ERRO IN IMPUT I lCOB 56 

S f v/A17X21HINPUT STRING TOO LOG INCOIE 57 
5 '/Al7X.13WFIRST CARD *80A1 INCO so 

c ico 59 
Et1D INcO 60 
INTEGER FLCTION NUBER ( OPTR) NMR 1 

c NMBER 2 
C MBER CONVERTS CHRACTERS I THE ARRAY (O1) TO A " MUE 3 
C INTEGER. C ION BEGINS IJ1TH THE CHARAC C E(P) D 1 R 4 
C STOPS WHE OfE THE CHACTERS C .() IS ErCOL TENMBER 5 
C NUMBER 6 

INTEGER CODE(400) .PTR. CHAR MNBER 7 
C GLOBAL I 
C GLOBAL VARIABLES GLOAL 2 
C GL0BAL 3 

INTEGER EFIL. GRDF IL. OPTIL. OTFIL. ACFIL. IL. RAPI, TIB 4 
s SLASH. LPAREh. RPARE. BLAK. AP. C. ZERO. E. T l. SIX. CLOBAL 5 
s MODtNAM*.DTYPE. VALID.LEVEL*DOT.NULL t me GLOBAL 6 
s $DCOLvSTAR DLAR.pHEADER.DIGlT.LETT M. ATA.DASK GLOBAL 7 

LOGICAL FATAL GLOBAL 8 
COtMMON / GLOBAL E EOIL,GWFT'IL.OPTFIL.CUTFIL.MACFIL.vIL. GLOBAL 9 

S HEADER COMMA. SLASH. LPAREh.RPAREh.BLAK AtP.EC. GLOBAL 10 
S DOT. AR. STAR t KULL.ZERO. Of. TW. THREE SIX. GLOBAL 11 
S M0DOATA DASH. GLOBL 12 
S PARl(10. 35).MOM W(70(.10) .DKTYPE(70.15) . GLOBAL 13 
S VALID( 70.20) . IZER 1 5). DIGIT( 10) *LE R(10)a GLOBAL 14 
S LEVEL.NRtODSp'DCOLp FATAL GLOBAL 15 

C GLOBAL 16 
N 0 NUMBR 9 
K * pr~ NUmBER 10 

10 COtiTIX NUMBER 11 
CHAR a CODECK) fIBE 12 

C CHECK FOR END OF ILMiER 13 
IF ((CHAR .EO. SLASH ) .OR. (CHAR .ED. COMMA ) .OR. NU,R 14 

S (CHA .EO. RPA ) .OR. (CHAR .EO. LPAREN) .OR. NER 15 
S (CHA .EO. DOLLAR) .OR. (CHAR .EO. DASH ) .OR. "UMBER 16 
S (C0 .EO. DOT )) GO ) SO MBER 17 

C FIND WHICH DIGIT IS IN CHAR mER 18 
DO 15 JI.10 NUMBER 19 

IDIGIT a J-1 NUMBER 20 
IF (CHAR .E. DIGIT(J)) GO TO 20 Nm 21 

15 CONTINUE MER 22 
C NOT A DIGIT NM2BE 23 

CALL ERREND(2.aCH) NUMBER 24 
20 COWTINUE NUMBER 25 

c DIGIT FOUND MBER 26 
t a 10*N + IDIGIT NUMBER 27 
K aK1 NMBER 28 
GO TO 10 MilER 29 

50 CTIrE 30 
NUMBER a N NiUMBR 31 
PTR a K+1 32 
IF (LEUEL .GT. 3) URITE(6.3000) tLBE NUMBER 33 
RETUR ER 34 

C MBER 35 
3000 FORIAT(8H NUMBER. I110) MBE 36 

C NUBE 37 
END NUMB 38 
SUIBRCIJTINE GETLN (FILE.LII) GEL I 

C GETLN 2 
C GETLN ETI THE ET LIIE (80A1) FRMTEGIE FILE. ELN 3 
C IF FILE ISTH MACO FILETHE LINEIS SI1ED FORaMY GETLN 4 
C PARAMETERS WHICH ARE THEN EXPANDED. GETLtI 5 
C GETL 6 

INTEGR FILE.LIIC(80 ) .It.IE80).W GE?TLN 7 
C GLOBAL 1 
C GL0 1IRBES GLBA 2 
C GLOBAL 3 

INTEE EOfIL.GRDIL.OPTFIL,OUTFIL.?tAFIL.PtIL.AA CO V. GLOBA 4 
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S SLASH. LPA . RPAREN. BLAWK.AMP. C.Z O.E.vTWC.nREEvSIX. GLOBAL S 
S MODIWI. WITYPE. VAL ID. LEUEL. DOT. tLL. VMODS. GLOBAL 6 
S NVDCtoSTAR.DOLLAR..HEADER. DIGIT.LETTERMDATA.DASH GLOBAL 7 

LOGICAL FATAL GLOBAL 8 
CtIhI1N / GLOBAL E IL.GRDFIL.PIL.CRTFIL.MACFILVIL. GLOBAL 9 

s HEADER.pC t. SLASH. LPAREN. RPAREN. BLMt. AMP. Et GLOBAL 10 
s DOT. DOLLAR. STAR fIJLL. ZERO. ONE. TWO. E SIX. GLOBAL 11 
$ MODATA.DASl. GLOBAL 12 
$ PARAM(t10.35).*ODNft?(70.10 )*DMTYPE(7O.L5) . GLOBAL 13 
$ VALID(70O20).IZEPOS(15)tDIGIT(10).LETTER(1O). GLOBAL 14 
$ LEUEL. ttODS. NVDC..FATAL GLOBAL 15 

C GLOBAL 16 
C READ MEXT LIft GETLM 9 
C GETLM 10 

READ(FILE.1000) (LINE(I).16180) GETLN 11 
IF (LINE(1) EO. DOLLAR) GO TO 900 GEtLtt 12 
IF (LEVEL .GT. 3) URITE(6.3009) (LItE(I).I1l.80) CETLN 13 
IF (FILE .E. MACFIL) GO TO 500 CETLN 14 

C GETLN 15 
C EXPAND MAC PARAMETERS CETLtI 16 
C GETLM 17 

IN * I GETLN 18 
OUT 0 GETLN 19 

10 CONTIIJE GETLN 20 
IF ((IN GT. 80) .OR. (OUT GE. 80)) GO T0 100 GETLN 21 

C SCAN FOR AMPERSWND (SIGNALS PARAMETER) GETLN 22 
IF (LINE(IN) .EO. AMP) DO TO 50 GETLM 23 

OUT a OUT.1 CETLN 24 
MLINE(OUT) = LINE(IN) GETLN 25 
IN a IM*l GETLN 26 
GO TO 10 GETLM 27 

C HAVE A PARANZTER CETLN 28 
50 CONTINUE GETLM 29 

INPI a I1"+l GETLi 30 
DO 55 I-1.10 GETLN 31 

tPARM1 I GETLN 32 
IF (LINE(INP1) .EO LER( I)) GO TO 58 GETLh 33 

55 CONTINL CETLN 34 
C UNDEFIFIED PA"METER GETui 35 

CALL ERREND(6.LINE(IIP1)) GETLN 36 
58 CONTINUE GETLN 37 

K 1 GETLN 8 
C REPLACE DUMMY PARAMETER WITH ACTUAL PARAMETER GETLN 39 

60 COtTINE GETLNi 40 
IF ((K .GT. 30) OR. (PARAM(NPARAM.K) E0. BLAK)) GETLN 41 

$ O TO 80 GETLN 42 
OUT a OUTel GETLN 43 
tILINE(OUT) - PAPt(NPARAM.K) GETLN 44 

K a K*l GETLN 45 
GO TO 60 GETLN 46 

80 COTINUE CETLN 47 
IN I t+2 GETLN 48 
GO TO 10 CETLN 49 

100 CONTINUE CETLN SO 
C 'GETLN 51 
C RETURN LINE WITH EXPANDED PARAMETERS GETLN 52 
C GETLN 53 

DO 120 Is1.80 GETLN 54 
LINE(I) z BLAN GETLN 55 

120 CONTINUE GETLN SG 
DO 140 IlsOIUT CETLN 57 

LINE(I) = NtINE(I) GETLN 58 
140 CONTINUE GETLN 59 

IF (LEVEL GT. 3) WRITE(6.3001) (LINE(I)hIu1.80) GETLN 60 
500 CONTINUE GETLN 1l 

RETUJRN G?TLN1 62 
C GE TLN 63 
C ERROR EXIT GCTLe 64 
C GETLN 65 

900 CONATINtUE GETLN 66 
CALL ERRII(3FILE) CETLN 67 
RETUR GELN 68 

C GETLN 69 
1000 FORIT (BOA1 ) GETLN 70 
3000 FOflA(6H L INE u80A1 ) GELN 7 1 
3001 FO?MAT(1lSH EXPPANDEDI LIIC=80A1) GETLN1 72 
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C GETLh 73 
END GETLh 74 
SBROUITINE EXPAND (LINEoFILE) EXPAND I 

C EXPAND 2 
C EXPAD PERtFORS THE INITIALIZATIh REMUITEDOR TC PR SING EXPANED 3 
C OF A MACR. IN PARTICJLAR. THE MARO NUMR IS FOUND IN THE EXPAND 4 
C ARRAY LINtE AND THE MACRO FILE IS PSITICOID AT THE FI LINE OF EXPAND 5 
C THIS RECORD. ALSO. FILE IS D TO MACFIL SO THAT FUTURE CALLS EXPAND 6 
C TO GETLN WILL DO MCRO PARAMETER EXPANSIONS. FINALLY. THE ACTUAL EXPAND 7 
C PAfETERS FOUND IN LINE ARE PLACED IN THE PARAMER TABLE. EXPA 8 
c EXPAND n 

INTEGER LINE(80).FILE.LPTR EXPAND 10 
C GLOBAL 1 
C CLOBAL VARIABLES GLOBAL 2 
C GLOBAL 3 

INTEGER EWIL. CRDIL. OPTFIL.OUTFIL. tMVIL.PMIL.oPARAN. C GLOBAL 4 
S SLASH* LPAREN. RPAREts. BLANK AMPt Es ZERO. OME. TWIO THREE. SIX. GLOSAL 5 
s MODMA. DMTYPE. VALID. LEVL. Do ML ROS GLOSBAL 6 
s NL1'OL. STAR. DOLLAR. HEADER. DIGIT. LETTER. uATA DASH GLOBAL 7 

LOGICAL FATAL GLOBAL 8 
COMMON / GLOBAL / EOWIL.GRDFIL.OPT*IL.WTFIL,MACFIL.PGVIL. GLOBAL 9 

s HEADER. COMMA. SLASH. LPAREN. PPAREtI. BLANK AMP Es GLOBAL 10 
s DOT DOLLAR STAR* ItLL.ZERO. ON* TWO* THREE SIXK GLOBAL 11 
s MODATA.1ASH. GLOBAL 12 
S PARAM"(O.35).MOWW?(70,10). DMTYPE(70.15). GLOBAL 13 
$ VALID(70.20)*IZR(15).DIGICT(10)LE TER(10). GLOBAL 14 
S LEVEL. hiOD5. NVDCOL. FATAL GLOBAL 15 

C GLOBAL 16 
C PICK UP MACO NUMBER EXPAND 12 
C EXPAND 13 

L P 8 EXPAND 14 
MACt1I = ttRlBER(LINE LPTR) EXPAND 15 
IF (LEUEL .GT. 1) IRITE(6.3000) MACTO EXPAtND 16 

C EXPAtND 1? 
C ASSEMBLE TABLE OF ACTUAL PARAMETERS EXPAND 18 
C EXPAND I9 
C FIRIST BLAK OUT THE PARAMETER TABLE EXPAND 20 

DO 5 Iu1,10 EXPAND 21 
DO 5 J=1.30 EXPAND 22 

PARAM(I.J) a BLAN EXPAND 23 
5 CONTIIE EXPAND 24 

MCH a 0 EXPAND 25 
NPARAI EXPAND 26 

10 CONTIIIE EXPAND 27 
C CHECK FOR END OF LAST PARAMETER EXPAND 28 

IF (LINE(LPTR) .EO. SLASH) GO TO 50 EXPAND 29 
C CHECK FOR END OF CURRENT PARAMETER EXPAND 30 

IF (LINE(LPTR) EO. COMMA) GO TO 40 EXPAND 31 
CH - NCH+1 EXPAND 32 

PARAM(NPARAl.MICH) a LINE(LPTR) EXPAND 33 
LPTR a LPTR.I EXPAND 34 
GO TO 10 EXPAND 35 

40 COT INUE EXPAND 36 
_f1AM a NPARA +1 EXPANlD 37 
m1C 0 EXPAND 38 
LPTR ' LPTR4+1 EXPAD 39 
GO TO 10 EXPAND 40 

50 CONTItJLE EXPAND 41 
IF (LEVEL .GT. 1) WRITE(693001) KARAMs((PARAMQ(IJ) EXPAND 42 

S JaI.30)1a ItPARAM) EXPAND 43 
C EXPAND 44 
C SKIP RECORDS TO MACRO EXPAND 45 
C EXPAND 46 

F ILEMtCFIL EXPAND 47 
REWIND MACFIL EXPAND 48 
CALL SKIPR(fIACNOMACFtIL) EXPAND 49 

C EXPAD 50 
C VALIDATE MAR IIEIR EXPAN D 51 
C EXPAD 52 

READ(AF I L . 30G2)UIIK EXPN 53 
If (i%CIIO .N1E. IINCEK ) CALL EREI(8.FIL) EXAD 5 

C EXPAN D 55 
C READ FIRST LINE OFMAR EXPAND 6 
C EXPAND 57 

CALL GETLN(FILE.LINE EXPAND 58 
RETUR EXPAN D 59 
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c EXAOso 
3000 FORMAT(7X.17H EXPANDING I 15) EXPAND 61 
3001 FORMIATX.22H NSIMBER OF PARAMETERSw.I2SX.84TMCY AE/ E)fD 62 

s (12X.30A1)) DEWAD 63 
3002 FORtAT(TS.I3 3) EXPAND 64 

C EXPAND 65 
END EXPAD 66 
SUBROUTIC COPYRC (IFILE. OFILE. PUTC.ENDC. LIEl ) CRC I 

C aPYRC 2 
C COPYRC MOUES CARDS FRIYI FILE IFILE TO FILE OFILE UNTIL THE C R 3 
C CHARACTER EMDC IS FOLRID IN COLUMN 1. art OUTPUT THE COLLM 4 
C CHARACTER IS REPLACED BY TIE CHARAC PUTC. IF tEEDLN IS CIWYC S 
C FALSE THE FIRST LINE TO BE COPIED ALREADY RESI IN THE 6 
C ARRAY LINE. C 7 
C aPYRC 8 

INTEGER IFILE.OFILE.LIrE(80)bPUTC.ENDC CO 9 
LOGICAL NEEDLN C 10 

C GLOBAL I 
C GLOBAL VARIABLES GLOBAL 2 
c GOBL 3 

IKTEGER EONFIL GRDFIL. OPTFIL. QTFIL. MACIL. PGFIL. PARAN GLOBAL 4 
$ SLASH.LPAREN.RPARE.TBLANK.AMP,E.fRONE.TWO.T9RE.SIX9 GLOBA 5 
s MOIXW.M DMTYPE * UAL ID. LEUEL. DOT *t LL * iRMODS . GLOBAL 6 
s NV1DCOL. STAR. DOLLAR. HEADER. DIGIT. LETTER. MODATA. DASH GLOBAL 7 

LOGICAL FATAL GLOBAL 8 
COMONt / GLOBAL / EOWFIL.GPDFIL.OPTFIL.CJTFIL.MACFIL.PIL. GLOBAL 9 

s HEADEP.COtt.ASLASH.LPAREM.RPAREN*BLAttAMP.E. BAL 10 
s DOT,DOLLA?. STAROLULL.ZERO.OE.ETWO.THREE.SIX. GLOBAL 11 
s MODATA. DASH. GLOBAL 12 
$ PARAM(1O.35).MODNAM(70,10).DMTYPE(70.15). GLOBAL 13 
s UALID(70.20).IZEPOS(15)*DIGIT(10).LETTER(10). GLOBAL 14 
s LEUEL. trNODS. NDCOL. FATAL GLOBAL 15 

C GLOBAL 16 
IF (NEEDLI) CALL GETLN(IFILE#LINE) COPYRC 12 

10 CONTINLE COPYRC 13 
IF (LINE (1) .EO. ENDC) GO TO 30 COPYRC 14 

IF (PUTC ME. MULL) LINE(I) a PUTC COPYRC 15 
IF (LIPE(2) .ME. DOT) GO TO 20 COPYRC 16 

LINE1) a DOT COPYRC 17 
LINE(2) * BLANK COYRC 18 

20 CONTINE COPYRC 19 
WRITE(OFILE 1000) (LIKE(I). 1*1.80) C 20 
CALL GETLrI(IFILE.LItE) COPYRC 21 
GO TO 10 COPYRC 22 

30 CMTINLE COPYRC 23 
RETURN COPVR 24 

C COPYRC 25 
1000 FORPT(BOAI) COPVRC 26 

C COPYRC 27 
END COPYRC 28 
SUBROJTINE WRTMOD (MOLE XODE. CLE. PRTOD 1 

C WRTMOD 2 
C WRTMOD GENERATES A MODULE SEGMENT (DIS. INDEX OR SCL) WMICH INLVKES WRTMOD 3 
C MODULE tNIBER MODULE. THE EtCODED ELLPACK PROGRAM CODE IS CWCKED WRThOD 4 
C FOR THE PRESENCE OF MOELLE PARAMETERS WHICM ARE ALSO WRITTEN OUT. WRThOD S 
C WRTMOD 6 

INTEtER MODULE. CDE ( CLEN) * PTR. CLE. PSTART PSTOP WRThOD 7 
C GLOBAL 1 
C GLOBAL LUIABLES GLOBAL 2 
C GLOBAL 3 

INTEGER EONFIL.GRDFIL.OPTFIL,OUTFIL. MACFIL.P f'IL PARAM.COMA 9 GLOBAL 4 
S SLASH. LPAREN.RPAREN. BLACK. KAP.E.PZERD NE. TWO. THREE. SIX. GLOBAL 5 
s MODNAtM.DMTYPE.VALID.LEVEL DOT.NULL.P?IODS. GLOBAL 6 
$ NVDCOL. STAR DOLAR.HEDR. DIGIT. LETTR MODTA. DAHGOWW 7 

LOGICAL FATAL GLOBAL 8 
COrlIO ' GLOBAL / EWIILGRDF IL,PFIL.OTFIL.MACIL.PGMFL GLOB S 

$ HEADER. COMM. SARSH. LPARE1I RAEN. BLAN * E. GLBA 10 
$ DOT. DOLLAR. STAR. MULL. ZERO Ot1E. TWO. THREE. SIX. GLOBAL 1 1 
$ NODATA. DASH. GLOB(a. 12 
$ PARV(10.35).11ODtM(70.10).DflTEC7O.15). GLOBAL '3 
$ UALID(70.20).IZEROS(15).DIGIT(10).LErTTR(10). GLOSCL 14 
$ LEVEL. NRMODS. lIUDCOL. FATAL GLOBAL 15 

C GOAL 16 
C WITE Gil MODULE ratn 1*TPClD 9 
C IJRThD 10 

IJRITE(PGIIL. 2000)> (NODNAM(tiODLE.K ).K1.10) IJRThOD 11 
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C WRTMOD 12 
C CHmECKO MODULE PARAETE:RS RTMOD 13 
C WTMOD 14 

PSART PT-I RTMOD 15 
IF (COEX(PSTART) .ME. COMA) CO TO 100 UR 16 

C WJRTMOD 17 
C PAMETERS WRE PRESENT WRTIIOD 18 
C WRTIIOD 19 
C FIRST FIND SLASH WRTMOD 20 

DO 10 IUPTR.400 WRTHM 21 
PSTOP aI RMOD 22 
IF (C (l) .E. SLASH) GO TO 20 TR 23 

10 CONTIIIE WRThOD 24 
C PARAtETERS ARE NOW Il CODE(PSTART+1) TO E(PI U" 1) WRTMVD 25 

20 OT ItJ URTtOD 26 
PSTART a PSTART+1 WRTMOD 27 
PSTP PSTOP-1 I*hD 28 
IF (PSTART .GE. PS1W) GO TO 100 I*TMD 29 
14RITE(PCNMFlL2001) LPAREN.(C0DE(I).oIWPSTART.PSTOP)* RPARET1 Ul*TD 30 
PTR u PSTOP+2 URTMOD 31 

C WRT 32 
100 CONTIrILE IRTIIOD 33 

RETURN MRTMD 34 
C WRTMD 35 

2000 FOPtAT(IH.14X.16A4) RTtVD 
2001 FORMAT(IH.*20X.50A1) WRTMOD 37 

C URTMOD 38 
END IRTMOD 39 
SUBROUTINtE COPAT ( PTYPE DI S NRTYPE. NY YZ. DISAlR C CLEI) COMPT 1 

c COIIPAT 2 
C COMPAT USES THE OBLEM TYPE INO (PTYPE) AtND DISREIZATIOI1 MODULE COMPAT 3 
C IWO (DMTYPE) TO DETERMINE WETHER MODLE DISMOD IS TI AT 4 
C WITH THE GIUEM PDE PROBLEM. THE NRTYPE (NW 15) ITEMS IN THE ARY C t 5 
C PTYPE AND Ifi EACH ROW OF THE TABLE DMITYPE HAUE THE FOLLOWING COMPAT 6 
C MEANINGS COPAT 7 
C COMPAT 8 
C VALUE PTYPE MEANING DMITYPE MEANING COMPAT 9 
C --- 

--- ---m 
- - 

CO 410 m4 m4 mm 
0 

C 0 ITEtM NOT PRESENT ITEM MUST KOT BE PRESE 11 
C 1 ALWAYS MATCHES ALWAYS MATCHES T 12 
C 2 ITEt PRESENT ITEM MUST BE PRESENT T 13 
C C01IPAT 14 
C THE 14 ITEMS CLRRETLY CHECKED FOR COMPATIBILITY ARE C T 15 
C COMPAT 16 
C CONCERNING THE OPERATOR COMPAT 17 
C 1 TID DIMENSIONAL COMPAT 18 
C 2 THEE DIMENSIOAL 19 
C 3 POISSO5 EOUATION UPAT 20 
C 4 LAPLACE EOUAT ION AT 21 
C 5 LUX O UY TERM1S CAT 22 
C 6 CONlSTANT COEFFICIENTS COTPAT 23 
C 7 SELF-ADJOINT FORM C T 24 
C a H1OGENEOUS C T 25 
C 9 UXY TERM COMPAT 26 
C CONCERNING THE BOUKDAPY CONDITIONS COMPAT 27 
C 10 DIRICHLET PROBLEM COMPAT 28 
C 11 SOME NORMAL DERIVATIVE COKDITIONS COMPAT 29 
C 12 SOME MIXED CONDITIONS COMPAT 30 
C 13 HMOGENEWUS COMPAT 31 
C C ING THE GRID COMPAT 32 
C 14 HXgwKty(&z) COMPAT 33 
C 15 UIFORnM GRID COPAT 34 
C -COMPT 35 
C OTHER CHCKNG THAT IS DOl IS COMPT 36 
C COMPAT 37 
C 1. FOR UlIIFORMI GRIDS. THE PROBLEII DIMENSION ND THE GRID COMPAT 38 
C DIMENSION ARECEKD FO CONSISENCY. COPT 39 
C 2. FOR THE FFT 9PINT DISCRETIZATIO MODUE z CHCFO COMPT 40 
C A. PARAMETES MUST BE PRESEN COMPT 41 
C B. IF IORDER IS THE PAAEER PROBLE MUT BE POIS CO 42 
C C.THERI DIVST BE AP RO2 CCRPT 43 
C CO1PT 44 
C COVVAT 45 

INTEGER DISt1OD. PTYPE(tNRTYPE ).I BAD. INC01?20 ) .DISPRCL . COTPT 46 
$ CODE(cEN) TOP 47 

C GLOBSL 1 
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C GLOBAL UARIABLES GLOBAL 2 
C DLOBAL 3 

IN1TEGER EOWIL.G t ILP IL.LOUTFL.?CFILP IL.PARAlf OL 4 
s SLASH, LPAREI. RPMREN. BLANK. AMP. C ZERO.OC.TWO.Tt*EE9SIX L S 
S MODrDA.DTYPE.UALID.LEEL.CT.NuLL. DS. GLOBAL 6 
S IPJDCOL. STAR. DLAR. HEADER DICIT LET T MOATA. DASH LOBL 7 

LOGICAL FATAL GLOBAL 8 
COMtOh / GLOBAL IL.CRDFILO IL.OUTFIL.PCFlL.PWVIL. GLOBL9 

$ HEADER. COMMA.SLASH. LPAREN.RPAREN KAtseA. C. GLOBAL 10 
S NDOT.DOLLAR.STAR.NtL.ZER. E.ETWO,.THREE.SIX. G AL 11 
S IIMODATA.DASH. GLOBAL 12 
$ Pft(Io035).MOD IM (?0. I0).DPmTYPE(7015) GLBL 13 
$ VALID(70.20).IZERS(15).DICIT(lO).LET (10). GLOBAL 14 
s LEVEL. N.RMODS.NUXOL. FATAL OAL 15 

C GLBL 16 
C CHECK IF A DISCRIZATION MODULE IS PESET IF NOT. Wntrc 49 
c AT 50 

IF (DISVVD .*E. 0) GO TO 600 T 51 
C CoAT 52 
C DETERIINE WHICH ROW OF OMTYPE CONTAIKS IFO ABOJT MODULE DISD COIPT 53 
C COIVAT 54 

DO 10 Iu1.NUDCOL caT 5 
K- I CAT 56 
IF (VALID(19K) .EO DISMOD) GO TO 20 C T 57 

10 CONTINUE COMPAT 58 
GO TO 510 COIPAT 59 

C COIPAT 60 
C COtPARE PTYPE(.) AMD DMTYPE(K..) FOR COMPATIBILITY COMPAT 61 
C COPPT 62 

20 COTINUE COMPAT 63 
IRSAD a 0 COPAT 64 
DO 50 Isl1NRTYPE COtFT 65 

IF (PTYPE(I) .EO. ONE) GO TO 50 COMPAT 66 
IF (DMTYPE(K. I ) SO. ONE) GO TO 50 COMAT 67 
IF (PTYPE(I) .EO. DMTYPE(K.I)) GO TO 50 COPAT 68 

NtBAD a NRBAD+1 COMPAT 69 
INCOMP(NRBAD) a I COPAT 70 

50 COW 'INUE COMPAT 71 
IF (tREAD .E. 0) GO TO 500 CDMPAT 72 

c PT 73 
C MOW CHECK IF ION-U"IFORM GRID IS CMPTIBLE WITH PROBLEM DMENSION C T 74 
C C T 75 

IF (PTYPE(15) .EO. ZERO) GO TO 95 CIT 76 
IF (((PTYPE(1) .ED. TWO) .APD. (NZ .LE. 1)) AIR. COIPAT 77 

S ((PTYPE(2) .EO. TWO) .AND. (NZ CT. m)) GO TO 95 COMPAT 78 
FATAL a .TRE. COMPAT 79 
WRITE(PGMFIL.2018) STAR.STAR.STAR COPAT 80 
WRITE(6.2018) BLAtK.BLNK.DLAI T 81 

95 CONTINUE COMPAT 82 
C COtPT 83 
C- COMPAT 84 
C PAT 85 
C THE FOLLCIJING ARE SPECIAL CHECK%S FOR PARTICULAR MODULES COMPAT 86 
C COMPAT 87 
C - THIS SECTION OF CODE MUST BE CHACED WHEN MODULES -- COMPAT 88 
C ARE RENUMBERED. --- COIMPAT 89 
C COMPAT so 
C COMPAT 91 
C CHECK FFT 9-POINT CO?IPAT 92 
C COMPAT 93 

IF (DISPIOD .NE. 9) GO TO 110 COMPAT 94 
IF (CODE(DISPAR-1) .NE. COMMA) GO TO 520 COMPAT 95 
IORDER a CODE(DISPAR+7) COMPAT 96 
IF (UIORDER .EO. SIX) .ANID. (T (3) .E. TWO)) GO T 530 COMPAT 97 
IF (tCDCMX-1.2) .ME. 0) GO TO 540 COIIPAT 98 

110 CONTIELE COIAT 99 
C COMPT 100 
C -- ---- ---COMPAT 10 1 
C COMlPAT 102 
C COMPAT 103 
C NORMFIL EXIT -- MODULE COMPATIBLE WITH PROBEM COPA 104 
C COMPAT 105 

WRITE(PGIIFIL,2000) COMAT 106 
GO TO 900 COMPAT 107 

C COMPAT 108 
C ABNORMAL EXITS COMAT 109 
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C COIPT 110 
C C T 111 
C MODULE INCOIIAT I urIT r7wuzn COIT 11 

500 COTIItIE C T 113 
FATAL *T C 114 
WJR?TE(PGMVIL.2001) STAR.STAR.STM.(I cPex ), I1.IIRD) CT 115 
LRITE(6.2001) L.LA K.sBBL V I(IrCOMP(X) .sl1 ONOD) C T 116 
GO TO 900 COA"T 117 

C ClPT 118 
C IODLLE NO A DISCRETIZATIOh1 MomAE 119 

510 Crtc IOMRT 120 
FATAL a TRUE COURT 121 
WITE(PGVIL. 2002) STAR9STAR.STAR.DIIOD ClURT 122 
WRITE(6.2002) N.v BLAN tBLAIK.DISVVD CUT 123 
GO TO 900 C T 124 

C C T 125 
C F 3-POINT P EIS C RT la 

520 COITIMJE COURT 127 
FATAL a . TRE CiURT 128 
WIITE(PGWFIL.2003) STAR.STAR.STAR COMPRT 129 
WRITE(6.2003) BLANK. LANK.DOT 130 
GO TO 900 131 

530 CONTIMJE C T 132 
FAT a TRUE. 133 
IRITE(PGMFIL.2004) STAR STAR STAR C T 134 
WRITE(6.2004) BL .LANK. LAE C t 135 
GO TO 900 COURT 136 

540 COfTINUE COAURT 137 
FATAL - CTRUET 138 
WRITE(IIL.2005) STAR.STMt.STAR COT 139 
WtITE(6.2005) BLANK.,BLANKUN COUT 140 
GO TO 900 A 141 

c COPAT 142 
C tO DISCRETIZATION MODULE PSENT PRINT WARNING COUPT 143 

600 CONTINUE COURT 144 
WRITE(PCt IL.2007) STAR.#STARSTAR CO T 145 
JRITE(6 2007) BLANK BLAK. BLA 146 

c COURT 147 
900 CONTINUE C T 148 

RETUR COIT 149 
C COURT ISO 

2000 FORIMT(IH' / 41 PROBLEVDIS IlOWLE ARE CURID ) C AT 151 
2001 FORtAT(A1A1.40H---- ERROR IN ENlCDED PRG COT 152 

$ X./A147H PROBLEM'DIS MODLL UCMPATIE I ITEMS COURT 153 
$ 2013) COT 154 

2002 FORMATA(A14Ol -40e-e ERROR I N ENCODD PROGRAM CO T 155 
S /A1.7X.HNODULE.13.31H IS NOT A DISCRETIZATI ) T 1S 

2003 FORMAT(Al- ERROR IN ENCO PROI CORT 157 
$ I/A140H FVT 9-POINT MUST HWiE A P TER ) T 158 

2004 FORMAT(Al 'Al 40He ERRO I N ENCODED PROGRA C T ISS 
$ AI1.40H FFT 9-POINT MuSt nsuc P0ISSOll COURT 160 
* . 40K WHEN IORDER'6 ) COUAT 161 

2005 FORMtATA1/A1.40K----- ERRO? IN EN`ODED PROGRAM CO T 162 
$ 'A1.40H FF1 9-POINT MUST WHtE GRID OF' SIZ COT 163 
$ .4H0HE (2*0N)-1 ) TCO t 164 

2007 FORNAT(A1Al1.40Ke lPeRNING CO T 165 
$ Alv,40H H0 DISCETIZATION SENT ) COUR 166 

2018 FORMAT(A1A'A1v22tH---- ERROR IN IPT UT 167 
$ PoA1.44H GRID DOES NOT MATCH PROKENI DIMENSION ) COPAT 168 

C COIPT 169 
END C T 170 
SUBROUTItNE LEGAL (DISO. IDtOD.SOLMD) LEGAL 1 

C LEGAL 2 
C LEGAL DETERMiIES WHETHER TIC SEGUE Of NDULES (DI I SIDD LE 3 
Ce SOLMOD) iS LEG... I.E. WHETHER THESE MOULES ARE COWUTIBLE. LEGAL 4 
C ThE SET Of ALL LEGAL SEOJECES IS RERSETD BY TIC COIIETIOEA S 
C TABLE UaID. ?%WULE J rwmMAY FOLWMDE I If AND OtY IF 4 LEGAL 6 
C APPEAXRS IN1 ROW I*1 OF' TiC ARRY VALID. TIC LAST ENTRY IN1 EACH LEGAL 7 
C ROW IS ZERO. ROW 1 CONTAINS THIE INDICES OF' ThOSE NOI.ES WHIXCH LEGAL 8 
C A1RE PRECEEDED DY NO OtHES LEGAL 9 
C LEGAL 10 

INMTtEGE P15110 INUNOD. SO!LOD. MODLLE (4 ) . SEOLEN LEG?AL 1 1 
LOI}CACL FOUND LEGA 12 

C GLOBAL VARIABE GLOBA 2 
C GLOBAL 3 
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11NTEGER ErFIL. >FIL . IL. OUT CIL. MILP ILP t GLOfl 4 
* SLASH, LPAEN. RPAREfI. tHLAWPAMPCER * flM TWO. n E t.S SIX GLObL S 
* PCDIWn.MITYPC. VALID.a LE L.x| r tiL. I*tDS. OUJL 6 
$ NIJDCOL.STAR.fILAR.FCAE.DIGIT.LETTER.tMOATA.DA QLOD 

LOGICAL FATAL OI8 
CIYIIOn - CLOBAL - EOWfIL.C GRW1OPLsfL.OUTFILt1MAFILPdflLim. GLOt 9 

$ lEADER. COCIWIA SLASH. LPN. RPARE. DLAIt. V W.P Es GLOUt 10 
* tM)T.DQ.ILARv STAR. MLLL.0ER TUuDT1*EE.SIX. G L 1 
s ICxTA. DASH. GLOWAL 12 
$ PARMl1(10.35).tUDfW1C70*10).DMTYPEt70.15). GLOWL 13 
S LID(70.20).IZEROSC15).DIGIT(10).LETTER(10). ILO 14 
S LEVEL. fiRfOS. KUDCO. FATAL GLODSA 15 

C CoLOU 16 
C CaLET I'WULE SEWEUtFC IVE MOLE LEGAL 14 
C LEGAL 1S 

umrrs 1LEGAL is 
nDILE(1) a 0 LEGAL 17 
IVftVIStMD .EO. 0) CC TV 10 LEGAL 18 

SEOLEM s SECLENt) LEGAL 19 
MODULE(SEQMLEM) a DrSmOD LEGAL 20 

10 COYI MUE LEGAL 21 
IF (INID ?E0. 0) GO TO 20 LEGAL X 

StOLEN S lfLEh1 LA 23 
ItDULEC?1tEM) * I!DMOD LEGAL 24 

20 CCKTINUE LEGAL 25 
IF (SOL5 D .E0. 0) GO TO 30 LEGAL 26 

SEOLEM - SEGLtE11 LEGAL 27 
MDDL'(SEQLEM) a SOLMOD LEGAL 28 

30 CT I MIE LEGAL a 
C LEGAL 30 
C CECK F LEGAITY LEGAL 31 
C LEG 3 

IF (SCOLEtI E0. 1) GO TO 210 LEGAL 33 
tUINT = SEOLEh-I LEGAL 34 
WX 50 K-1tNRIMT LEGAL 35 

C CHECK IF MIOJEJS(K+1) MAY FOLLOW MODULE(K) LEGAL 3S 
NEXT MtODLLE(K+ 1 LEGAL 37 

04 M0DLDLE(K)*+ LEGP- 38 
IF (LEVEL *GT. 3) LJRITE(C.3000) MODULE(K).(VALID(tOII). LEGAL 39 

* IIs1.20).tCXT LEGAL 40 
rourD .FALSE. LEGSL 41 
I'1 LEGSL 42 

40 CITr INuE L 43 
C SEARCH FOR VALUE EXT IN ROW NO OF VALID LEGAL 44 

IF (VALID(tlOJ1) .EO. 0) GO TO 45 LEGra 45 
IF (VALID(tIOW.) .EO. NEXT) FOLNID - .TRUCE LEGAL 46 
1 * 1t1 LEGAL 47 
GO TO 40 LEGAL 48 

45 CtT INIE LEGAL 49 
IF (.NOT. FOUND) CO TO 220 LEGS- SO 

50 CWRTJIE LEGAL 51 
t1 a fDULE(SEOLEII)+1 LEGAL 52 
IF (LWlD(M1) .ME. 0) CO TO 220 LEGAL 53 

C LEGAL 54 
C NORM'L EXIT -- EXECUTIOM SEOUENCE LEGAL LEGS- 55 
C LEGAL 56 

WRITE(PG IVLP2000) LEGAL 5? 
GO TO 300 LEGAL 58 

C LEGAL 59 
C ABNORN'hL EXIT EXECUTION SEOVEICE ILLEGAL LECAL 60 
C LEGAL 61 

210 COt"TItUE LEGAL 62 
WRITE(PCIFIL.2001) STAR.STAR.STAR LEGAL 63 
WRITE(6.2001) DLAK.DLMAK.NL K LEGAL 64 
GO TO 300 LEGAL 65 

220 COTINLE LEL CC 
FATAL * .TRLE. LEGL 6? 

WRITE(PIIF IL.2002) STW.STAR.STA LEGA 68 
WRITE(6.2002) DLAII,UUV.IBLAK LEGAL 69 

C LEGAL 70 
300 CONTINLE LEGAL 71 

RETURII1 LEGAL 72 
C LEIAL 73 

2000 FORAT(41K.32$ 1ULE SEOlEC IS LEGAL) LEGAL 74 
2001 FORtVqT(A1ZL'AI.B33H--- Iw;tiN LEGAL 75 

* A1.31H nODU-LE SEOUtJCCE IS NULL ) LEGAL 76 
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FM A p -r n LEMM 77 2002 r T (A 1- /A I t 33H- im -----r-E-D- PROGRM 
6 A It 33H MIDDIULE SE is I -L LErAL 78 

3000 FORMAT(/IX*17HCLJRRDJT --RDULE vj4/1x#18HLZGAL FMI-nuirRs 1 EL -ft 79 
s eo i soe i x 9 i 4mmExT moaxE 14) -EGAL so 

ob LEGAL el L; 
LEGAL 82 END m I IME D SCiPIPAR) tjcpmjw 

c go p PM --An -- c tAcwtxwPRINTS MESSAGE MROM LKKrrJ4& A14D I IATELY Fmg%PM rw 3 
c TE"IMATES THE EXECUTION OF THC RAM* ALSOt AN Lxvctjw 4 
c IM KPCO IM THE jos nAYFILE AND SErISE SWITCH I s 
c IS TURNED ON. 6 

7 
r.2 noMS. I 

c CLCWL VARIABLO a 
c 3 

I E IL* IL* ILeCUTFILP MACIrIL* IL* PARAM& GLOSqL 4 
ASH 9 LPAREN 9 RPARENt BLAM o, AMP 9 E s, t OWe TWO* *SIX,$ WS. 5 

s MGDMMr DKTYPEt VALI Do LEVELe DOT i, MILL * ruKn 
s m STAR t DOLLAR* HEAMR9 DIGI To LE 9 MCWTA 9 BASH GLOBAL 7 

LOGICAL FATAL GLDSM 8 
E0WIL#GRDFILv 1LoOUTfIL9MiACfILv IL* CLC94L 9 
HEADR 9 CXWM 9 SLASH v, LPARV% RPARCM# BLAMt AIMPP Et GLO04L 10 
DOT 9 DIOLLM# STAR* MLJLL 9 ZERO* TWO* THREE* SIX* GLOBAL 11 
MODATAvDASN9 GLOBAL 12 

$ PNW ( 10 9 3S) 9 t1OD1NM(70 9 I 0) 0 un I Y-M (70 1 5) GLOBAL 13 
L4%LID(7Olp2O)lplZEPOS(IS)*DICIT(10)oLE (10)f CLOBAL 14 
LEUEL , K-IM 0 DS 9 KVD'%'o OL s- F A T AL CLOBAL 15 

GLOBAL is 
init'LiLf-C E LJCKxnu 9 

c 10 
CALL Omw(i) tiactm 11 
CALL ompn-- 12 
CALL REMAP.K(32HERRO',R-IN-E"'NCOMD-ELLPACK-PROGRAM t.PCKL 13 m p- p CALL LPOMND 14 
WRITECS*2000) EKD 15 
END FILE IL L 

IMP 
is 

c 17 
GO TO (10920930940950*60,#70980ioSO91009110#120,#130)9 is 

c L 19 
10 TIME &.PMLrw 20 

STnp 21 
20 COffT 114UE 22 

URITE(6*2020) IPAR 23 
STOP 24 

30 CC"TrwE 
I p 2s 

WRITE(6#2030) IPAR 26 
STOP 27 

40 COliTINUE 
Popp 28 p - 

WRITE(6*2040) IPAR tpam 29 Inv p- PR PM STOP LKWL 30 
so COMT I ME ERREMD 31 

VRITE(6920SO) rPAR E D 32 
STOP ERREtIC 33 

so CONTIMM tjmLrw 34 9-0 m mm 
WRITE(692060) I LKKL 35 
s 

1 36 lap p 70 CONTIMX LKXLFW 37 
WRITE(69 2070) IPAR LKTCLJW 38 
q-Tnp rRvFrqn 19 



WRITE(G*2130) ElWdDC 56 
s 57 

c 58 
2000 FVRMT(//jX9 AL 59 

T10h LKPCLrW so 
2020 r T(8X910HCHARAC PA1928H AFPEf4RS IN p 61 

24HWHERE DIGIT 13 62 
2030 F T (OX 0 35HUND(PEC END M FILE vI3) 63 No gNoe go WN - 2040 T(SX910MCHARAC PAI*BM U ftp IN PROBLEM TYPE FIE* 64 

48HU OF PROBLE" WOW OMY 0,P192 ARE IECAL 65 
2050 FORMAT(8Xv42H1MW&ID PROBLEM "UMKR CIFICD FILE 913) 66 
2060 Pno- T(8Xv25HIt*JAL11D *Al) ERWEM 67 
2070 FORIMAT(We IM)ALID I LK SET IFIED IFILE 9 IW UMLMD so 
2080 F T(SX9 40HIMAqLID MACRO taium CIFIED FOR FILE 9 13) a 69 Nam 0 "to 2090 F T(SX9 Im-VL1D I DNS Huns" IFIED FILE 913) timIL 70 
eloo p T(13X* 33HIMUALIID GR I D MR13" IFIED FOR FILE t 13) 71 
2110 F T(SX94SHIMUALID OUTPUT 3L ttxism IFIED FILJE o 13)LR7cLlw 72 
2120 F0iZMT(8X94lHIMUALID NLRISM SPECIFIED FILE RI3) 73 
2130 FORMAT(SX948MMO PM39LE" REI) IFIEZ) IM PROGRA") t.KKtJW ?4 

c 75 
END 76 

OPREFIX&S SKIP I 
IDEKT SKIP SKIP 2 

SKIP 3 
AUTHOR*. JOHN Ft I IP"IJr SKIP 4 

DEPART"ENT OF MATHEMATICS SKIP 5 
PMWE UM I UElrz I TY TP 6 
MOUEMKR I 9 L 979 SKi I? 

TM 
A r- 8 

THIS CDC ASSEMBLY LAMMJPGE IME PROUT SKIP 9 
AUMMATIC SKIPPING OF FILES AM RE DS* TW CALLIMC IP 10 
ARE GIVEM BYt SKIP it 

SKIP 12 
CALL SKIPF(MSKIPS*FILE)o OR SKIPR(HSKIPS#FILE) SKIP 13 

SKIP 14 
WHEW IPS IS THE MMEER OF FILES CM RE DS RESPECTIUCLY SKIP is 
TC) ]BE SKIPPED I" FILE. SEE THE DISCLJSSION OF SKIPPINC Fl SKIP is 
AMD RECORDS Ih THE COPtIENTS Ih GEMPGMS 17 

SKIP is 
EWRY SKIPR9SKIPF SKIP is 

SKIPR To PS aw- 20 
S32 .032 SKIP 21 
RJ SKIP 22 
S&I 31 SKIP 23 
Zp XIORIDR SKIP 24 
SKIPF X2*XI*R SKIP 25 
READ X29R SKIP 2G 
EC SKIPR SKIP 27 

SKIPF PS SKIP as 
To S82 32 a w- 29 

Pi mLXMTBA SKIP 30 
SAI Bi SKIP 31 
ZR X1#RDF SKIP 32 
SKIPFF X2*XI*R SKIP 33 
READ X2-oR SKIP 34 
ED SKIPF SKIP 35 
EM SKIP 39 

SKIP 37 
THE FOLLOWIMG ruKiltm I MM ARE PROVI 23 AS lsluLz SKIP 38 

FOR THE WPAS ROUTTIIE SKIP FOR I"STALLATIOMS WHERE AUTOMATIV.WIP 39 



( I *LT, MSKIPS) M TID 100 SKIP 56 
SKIP 57 

I&C SKIP so 
0300 T(A4) SKIP 59 
OC SKIP so 

EtC SKIP 61 
Itf !9KIPRMSKirsorlLE) SKIP 62 

*c SKIP 63 
OC THIS ROUTINE SKIPS "SKIPS ---DS 114 FILE BY TM TME SKIP 64 
SC E?fD-(W-*ECORD MAMER EOR I 14 A4 F T STARripc rm OLLM I SKIP 65 
oc SKIP se 

ih F I LE 9 EOR EOF 9 EDWI L SKIP 67 
DATA * EOWIL/4M" 4H' VI/ SKIP 68 

OC SKIP 69 
NSK I PE3Dw0 SKIP 70 
MMSKIPSo"SKIPS SKIP 71 
IF (FILJE E09 EDWIL) "WXIPS=t#MIPS*l SKIP 72 

0C SKIP 73 
oloo READWILEt 300)Euocul MIX SKIP 74 
oc SKIP 75 

(EORCmEK . EG - 4m CALL Leami -(129FILE) SKIP 76 
IF ( MEK EG. EOF) CALL (IZPFILE) SKIP 77 
IF (EOKC W K ME. EOR) GO To 100 SKIP 78 
N5KlPEl)mMSKlPED+l SKIP ?s 
IF ("SKIPED LT. M"SKIPS) GO TC) 100 SKIP 130 
RETURN SKIP 81 

*c SKIP 82 
0300 FORMAT(M) SK IP 83 
OC SKIP 84 
0 END SKIP 85 



" ------------- 0 0 a RWW mww -Iw- 

E L L P A C K P D E P 0 P U L A T I 0 N E 0 U A T I 0 

F I L E 

EQWIL 

EJOWIL COKTAIMS THE IWDRMTIOM TO TE TM EQUATIOMs, 
BOU4DARY AM FORTRW SEUMEKTS OF AM MAJN" PROGRAM. 

EDWIL IS DIVIDED UP INTO (SUN) FILES WHICH ARE IN TURM DIVI 
LJP IMTO RE 0 THE F I LES ARE MM 00 It 20... 0 APO TME 

ORDS WITHIM EACH FILE ARE SIMILARLY MUnDEWD Oo I* 2***.ETCo 
THE 00-W-FILE AND END-OF--RECORD ARE IGM BY OEOF AMD &EW n ON IMSTALLATIOM)* KL TIVELY AtO &EOF RESPECTIUELY OM MM- 

FILE 0 CMTAINS A DE IPTION OF TME AtO ORCMIZAT10h OF 
IL* FILES It 2a 30##* COKTAIM THE 1WORmTIC)m NEE TO GENER- 

ATE TW ELLPACK SPOMDIMG TO PROBLEMS lo, 2s 39..* 
RESPECTIVELY OF THE ELLPACK PDE POPULATION. AS MERTIOMED ASOMe THE 
FILES ARE DIVI IKTO No= WHICH HAUE THE FOLLOWIMC FORMAT: 

RE 0 CONTAINS THIE ELLPACK POPULATIOM PROBLEM MUMKR. 
RE It 29... tW TAKE OF THE FOLtDWI"G FORMTS: 

ALTERMATIVE 1: 

LIME 1: LIM I IS EITt" BLANK OR CO"TAINS DESCRIPTIUE I OR"A- 
TIOM SOME OF WHICH orrr,cs A COMMENT Ih THE GENE" ELLPACK 

IF MOM-BLAWo LINE I CDKTAI"S THE PARMlETIM SET MOMM 
114 13 FOR"AT STARTIM IM COLUMM 16# FOLLOWD BY THE rw 

OF TW PRMLEM IM FORMAT STARTI"G IN COLUMM is. 

LINE 21 LINE 2 CM4TAINS TME CD"PLEXITY MEASURES OF VARIMS 
UL FEATLORES IM FREE FORMT STARTING IN CMUM 11. THIS 

IWORMATATION 13ECOMS A commENT IM TME GENERATO PACK PRO- 
GRW. 

LINE 3: LIM 3 CGKTAIMS THE BLEM TYPE I TION STARTING 
iti ccxumm ii umlcm Is usED TO TEST THE CDMPATIBILIY OF THE PR0- 
BLEM WITH THIE ELLPACK RWTItIES SELECTED IM TME EMMOED MM 

0- 00 "_ 6- 
(SEE ROUTIME COMPAT). THIS IWORMATIOM LUMS A COMMEhT I N TME 
GENERATED ELLPACK la 

COMPAT USE'S THE BLEM TYPE IWO (PT"I'F.) AND DI IZATIOM 
MODULE IMFO (DMTYPE) TO BEIERMIME WWTHER MODULE DI is 
COMPATI WITH THE GIVEh PDE PROM-EM. THE MRTYPE ("OW 13) 
ITEMS In THE AY PTYK AMD IM EAC)i ROW OF THE TA&E DMTYPE 
HAVE TW FOLLOWING MEAMINCS: 

("AlF PriW MrAN I MC nMrtW MEAMItC 



9 LKYTERM 

CCERNIG TME BOUNDARY CODITION 
10 DIRICHLET R 
11 SOtE RAL DERIVATIVE CONDITIONS 
12 SOME MIXED CONDTTION 
13 HOMOGENEOUS 

COCERNING THE GRID 
14 HXO(HY(wHZ) 
15 UNIFORM GRID 

REMINING LINES: THE REMAINING LItIES OF TIC RECORD CONAIN 
INFORMATION COPIED INTO THE EOLUTIO. BOUNDARY ANtD FOTRAN SEG- 
MEMTS OF THE GENERATED ELLPACK IN TME ABOVE O . 
THE EMATION. BOUh1AY AND FORTRA CARDS ARE MARKED BY A 1. 2. 
OR 3 IN COLUM 1 RESCT IULY. NOTE THAT FORTRAN CODE S1*JLD 
BEGIN IN COLUMN 7 AS USUAL AND TMAT A FORTRA C T CAN K 
WRITTEN BY TYPING A C INt COLUMN 2. FOR PORTABILITY PURPOSES. 
THE END-OF-RECRD IS DETECTED BY THE PRESENCE OF A '-* (DASH) 
IN COLUMN 1. 

ALTERNTIVE 2: 

LINE 1t LI"E 1 CONTAINS TME PARAMETER SET NUMBER IN 13 FORMAT 
STARTING IN COLUMN 16. FOLLOED BY THE PARAMETERS OF THE PRO- 
BLEM IN FPEE FORMAT STARTING IN CoLf is. 

LINE 2: LINE 2 CONTAINS THE COMPLEXITY MEASURES OF VRIOUS 
PROBLEM FEATURES N FREE FORMAT STARTING IN COLL 11. THIS 
INORMATION BECOMES A COMMIEMT IM THE GEMERATED ELLPACK PRO- 
GRAM. 

LIME 3: LINE 3 IS OF THE FORM EXPAND N`N1.N2.....NKC STARTING 
IN COLUIMN 1. THIS SPECIFIES THAT MACRO N (THE NTH RECORD IN 
MAVIL) SHOULD BE EXPANDED WITH ACTUAL PARAMETERS NI*N2....NK 
REPLACING THE DUMMIES A.&DB.&CU....ETC. THE PARAMETERS MAY 
CONTAIN ANY CWiRACTERS EXCEPT A BLANiK. CYt? OR SLASH AND 
MAY BE MO LONGER THAN 30 C)RACTERS. 

RELATED FILES: G?ENPM1 MACFIL. OPTFIL. GRDFrL. OUTFIL AND MODATA 

* EOR 
' EOF 

^ PROBLEtM 1 

ECR 
'PARAMETER SET 1(A=0.0) 
* 000.04 006.05 000.00 006.05 
* 2000002002002 
1 TLKT DIMENSIOS S SELF-ADJOIKT 
1 EXP(X*Y)LXXS +IEXP(-X-Y)ULYVS - 1.(1.+X+X)US m F(X.oY) 
2 DIRICHLET $ HOMOGENEOUS 
2 XmO. . U)0. 
2 Xul. * UUO. 
2 YuO. * UEO. 
2 YVl. . UEO. 
3 FUNTION f(X.Y) 
3 COt) 'CONCOM P1 
3 DATAw PI'3. 14159265358979' 
3 PXs/PI-X 
3 P"'z=PI *Y 
3 SPX s SIM1(PfX) 
3 SPY SI( PY ) 
3 EXY = EXP (X-Y ) 
3 f 3 . 75- (EXY.EX.SPY ( ( 2...Y-YpI.PI) *SPX*3. *PI-YGO( PX )) 
3 5 + PI-SPX-(X.COS( PY )PI*SwPY )-EXY*SPX'SPY ( 1.+X+Y) ) 
3 RETURN 
3 END} 
3 FUlNCTION TRUE(X.Y) 
3 COMIEf 'COt4CON8' Pt 
3 TRV * .75.EX(XeY).SIN(PI.X)*SIN(PI.Y) 
3 RETPt 
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3 EtND 
3 FUtTID1 CDJ(X.y) 
3 CDXU a V.EXPCXVY) 
3 RETU*N 
3 END 
3 FUrCTIOI CDVU(X.Y) 
3 CDYU a -XOEXP(-X*Y) 
3 RETURN 
3 END 

**APtTER SET (20.1) 
* 000.04 006.05 000.00 006.05 
EXPAND 1'0.1' 
'EOR 
*PARfTTER SET 3(AI.; '0 ) 
* 000.04 006.05 000.00 006.05 
EXPAN D 1'1.0' 
*EOR 
*PARAME SET 4(Ar10.) 
* 000.04 006.05 000.00 006.05 
EXPAND PlO. 

'EOR 
'EOF 

* PROBLEM 2 - 

'EOR 
0 

* 000.04 000.00 004.05 010.02 
* 2000200000020 
1 TWO DIFUNSIONS 
I UXXS + (1.*YV')LTVS - UXS - (I'.+V*Y)UVS f (X.V) 
2 MIXED 
2 XmO. * MIXED a e1.)U + t 1.)UX = 0.27EXPe(Y) 
2 X.l. * MIXED = (I.)u + (-1. )UX 0. 
2 YVO. * MIXED a (1.)U + ( 1.)UY a 0.270EXP(X) 
2 YV1. . MIXED = t1.)U + (-1. )lY a 0.135*(ALO&(2. )-1. ).(X.X-XIo2 
3 FUNCTIN TRtE(X.Y) 
3 TRLE a 0.135o(EXPCX+Y)+()x-X-X)o*f2.fSL(1.*YVY)) 
3 RETURN 
3 END 
3 FUNCTION F(X.Y) 
3 F a 0.135-( (-4.*X*XSX.18.*XoX-14.o*X+2.)oALDkWlO*Y-Y) 
3 $ - 2.oU(X.X-X)n*2)*(YoY0Yo.3+Y-1.) (l.YVY.) 
3 RETURI1 
3 END 

',EOR 
'EOF 

* PROBLEM 3 * 

'EOR 
PARAMETEP SET 1(A1.5) 

* 000.43 090.60 000.00 070.40 
EXPAND 3/1.5-' 

(EOR 
OPARAMEETER SET 2(A=2.5) 
* 000.35 080.50 000.00 060.20 
EXPAND 3/2.5' 
'EOR 
PA0RATER SET 3CAu3.5) 
* 000.*28 070 .30 000 .00 050 .1 5 
EXPAN1D 31. 5' 

PA0ETE SET 4CA4.5) 
* 000.X23 055.20 000. 00 040.420 
EXPAN D 3'4. 5 

*'(OR 
* (O 

* PROBLEN 40- 
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mPpftEE SET 1(1*0.0) 
* 000.02 004.00 000.00 006.00 
* 2020021002002 
I TWO DIMtEhSIONS S uYT-AMT Tt.VFCCIE $ POISSP I 
I UXX$ + UYW 6.*X*YoEXP(X+Y)*(X*Y+X+Y-3.) 
2 DIRICHtET $ HOMOCEtELS 
2 X.0. . U0. 
2 Xm1. . UO. 
2 YO0. * U0. 
2 YVl. * b0* 
3 FUt1CTIO1 TRUE(XVY) 
3 TRUE - 3.EXP(X+Y)*XOYV(1.-X)(l1.-Y) 
3 RETURN 
3 END 

'COR 
*PARIETER SET 2(As0.1) 
* 000,02 004.00 000.00 006.00 
EXPAND 4/0.1' 
EC0R 

ePARAJiETER SET 3(1*1.*0) 
* 000*02 004.00 000.00 006.90 
EXPAND 4/1.0' 
*EOR 
oPARANETER SET 4(1A*10.) 
* 000.02 004.00 000.00 006.00 
EXPAND 4/I0./ 

E0R 
'EOf * -* * 

* PROBLEM 5 * 

'EOR 
*PARAMETER SET 1I(A0.0) 
* 000.01 002.00 000.00 006.00 
EXPAND 5-0./ 
*EOR 

'PARAMET SET 2(4*5.0) 
* 000.01 002.00 000.00 006,00 
rXPAND 5/5. 

EOR 
'PARAMETER SET 3(A=8.0) 
* 000.01 002.00 000.00 006.00 
EXPAND 54B.' 
'EOR 

PARAMETER SE 4(A=10.0) 
* 000.03 010.00 000.00 006.00 
EXPAND 5/10.' 
"EOR 

'PARAMETER SET 5(1A20.0) 
* ?000.04 015.00 000.00 006.05 
EXPAND 5/20./ 
'EOR 
*PARAMETER SET 6(AG64.0) 
* 000.06 030.00 000.00 006.00 
EXPAND 5/64./ 
'EOR 
'PARAMETER SET 7(A1100.0) 
* 000.08 040.00 000.00 006.00 
EXPAND 5/100./ 

'Ear 
**nnnnn 
* PRODSN 6 - 
*eenn*n*** 
*'EOR 
0 

* 008.16 040.20 000.00 008.U30 
* 2000001002002 
1 TWO DIt1SIO"tS 
1 UXXS + U11Y - COEFLJ(X1'OU u rcx.v} 
2 DIRtICHETL $ tlOMOt;ENEOUJS 
2 XmO. * U0=. 
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2 Xa1. * J0. 
2 YWO , LUIO. 
2 Yw.. * LUSO. 
3 rUMCTIcN TRE(XVY) 
3 COrtOi / PI, FLRPI 
3 DATA Plo FOURPI '3.1415326535 . 12.56670661435' 
3 PHI * 4.0((X-0.5)'-2 + (Y-0.5)*92) 
3 Ti * 5.4 - COS(FOURPIX) 
3 T2 * SIN(PI@X) 
3 T3 a Yn2 -Y 
3 T4 = 5.4 - COS(FOURPl*Y) 
3 T5 a I./(I.+PHI*94) - 0.5 
3 TRUE = -0.31 * TI * T2 * T3 T4 T5 
3 RCTURh 
3 ED 
3 FUNCTION F(X.Y) 
3 CO:l COCOm PI* FOURPI 
3 CFPX * COS(rFx *PIDX) 
3 Ti * 5.4 - CFPX 
3 TIX - FOURPI*SIM(FCURPl.X) 
3 TIXX = FOURPI*2.CVPX 
3 T2 a SIM(PI-X) 
3 T2X - PI*WS(PI'X) 
3 T2XX = -PIn2T2 
3 T3 = V**2 - y 
3 T3Y = 2.*y - ). 
3 T3YY = 2. 
3 CFPY = CQS(FCLIRPI*Y) 
3 T4 a 5.4 - CFPY 
3 T4Y a FOURPIESII(FOURPI*Y) 
3 T4V.Y a FDURPI*2'CFPY 
3 PHI a 4..(UX-0.5)**2 + (Y-0.5)02) 
3 PHI2 = PHI*42 
3 PHI3 = PHI2*PHI 
3 PHI4 s PHI3.PHI 
3 PHIX * 8.*(X-O.S) 
3 PHIXX- 8. 
3 PHIY * 8.*(Y-0.5) 
3 PHIWY- 8. 
3 TMIP * 1./( l.PHI4) 
3 TMP2 a TPn 
3 TIP3 * TrP2.T?IP 
3 TS u TMP - 05 
3 T5X a -4.*PHI3OPHIX.TMP2 
3 TSXX 3 .*(PHI3*PHIX)..2*T1P3 - 12.*PH12WHX*-?XTP2 
3 S - 4.*PH13*PHIYXXrMP2 
3 TSY -4.*PHI3*PHIYITMP2 
3 TSYy 32.*(PHI3MPHIY)**2.TMP3 - 12.*PHI2*PHIVY2-'TP2 
3 $ - 4.*PHI30PIVYYTMP2 
3 U =TI * T2 * T3 T4 * TS 
3 UXX T3 J T4 *( T1XX*T2*T + 
3 s 2.&TIX*T2X*T5 + 
3 5 2.STIX*T2*TSX + 
3 S T1*T2XX*T5 + 
3 $ 2. TlTT2X*TSX * 
3 S T1*T2*T5XX) 
3 UY y TT1 T2*( T3Y'T4'TS 5 
3 t 2. T3YVT4YVTS 5 
3 $ 2..7T3YT4TSVY * 
3 $ T3.T4YY.T5 * 
3 $ 2..T3*T4YVT5Y + 
3 $ T3*T4*T5YV) 
3 F - -0.31 * ( UX + UYY - COEFU(X.Y)*U ) 
3 REURTN 
3 ENDll 
3 VUrTIW WEFX .' 
3 CPtCti 'CQtiCDIV PI. FOURPI 
3 tUI a 100. + WtS(2.*PI*X) * SIM+(3..PI.Y) 
3 UREPLf 
3 EtiD 

*'COR 
'COf 

* PROSLEII 7 * 
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'EOR 

* 002.10 000.00 000.00 050.10 
* 2020021002002 
1 TWO DIMENSIO S CONSTANT COFICIETS $ PDISSi 
1 uxxS + LiWS a 1. 
2 DIRICHLET S HCOMENEWS 
2 Xw0. - Us0. 
2 X-1. u=0. 
2 V.0. u* fO. 
2 YV-. U=0. 
3 flC T10h TRUE(X,Y) 
3 DIMEMlSION XB(4). YB(4). AB(4). C(I1) 
3 DATA M/16'/. NZB/4'/. 2/. 
3 S XB(1).YB(1). XB(2).YB(2). XB(3).YB(3)9 XB(4).YB(4) 
3 S 0*. 09. 1 ....... ..... 0*. 1. 1* 0.0 1./p 
3 S AB / -2.356. -0.8. 0.785. 2.356' 
3 DATA C 
3 s / .1469642607553E*00. .200000012585&E+01. .100000002328E.01. 
3 S -.2983663620768E-O1.o-.343GB79388679E-03. .433851S75566E-05. 
3 S .2394115460351E-05. .3183099062144E+00.-.3183099062144E*00. 
3 S .3183099062144E+00. -.3183099062144E+00' 
3 DATA PI'/3.14159265358979'. TWOPI'S.28318530717955S 
3 QABS(XoY) - SORT(X*X * Y*Y) 
3 RCST X -0.5 
3 RSNT Y -0.5 
3 R a ABSS(RCST . RSNT) 
3 SUM a R*R/4. 
3 L a 1 
3 SUM S SLN C(L) 
3 RKCSKT a 1 
3 RKSWT a 0 
3 DO I K=1.N 
3 TEMP - RCST*RKCSKT - RSMT-RKSIKT 
3 RKSIIKT * RSNT*R1'CSKT + RCST'RKSNKT 
3 RKCSKT a TEMP 
3 IF ((K.CT.2) .AND. (MOD(K.4).NE.0)) CO TO 1 
3 L = L+1 
3 SUM = 51* + C(L)*RKCSKT 
3 1 CONTIMUE 
3 DO 2 IzldiZB 
3 ZR a X - XB(I) 
3 ZI a Y - YB(I) 
3 1* * OABS(ZR, ZI) 
3 IF (UR .ME. 0.) WR = ALOC(WR) 
3 WI a OARC(ZRp ZI) 
3 IF (WI .CT. AB(I)) WI = WI - TWOPI 
3 TR a ZR*WR - ZIOWI 
3 TI a ZRoWI + ZI-wR 
3 L n L+1 
3 SLUM a SUMI + C(L)*(ZP*Tl ZI'TR) 
3 2 CONTIME 
3 TRLIE SU 
3 RETLtRI 
3 END 
3 REAL FTiICTION OARCG(X. Y) 
3 OARG= 0 
3 IF ((X.KE.0.) .OR. (Y.NE.0.)) OAR * ATA2(Yv.X) 
3 RETURtI 
3 END 

'EOR 
'EOf 

' PROBLEM 8'" 

* EOR 
*FPARAMETER SET 1 (As0. 1) 

s ~000.32 070.30 000.00 050.40 
EXPAND 8/0.1' 
' EOR 
*PAQAtErER SET 2( AuO.15) 
* 000.38 080.40 000.00 060.50 
EKPAnID 8'0.15'o 
'EOR 

'PP*R'?TER SET 3CR=0.35) 
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* 000.38 080.40 000.00 060.50 
EXPAND 8/0 . 35' 
'EOR 
'PARAMETER SET 4(AO.45) 
* 000.42 080.40 000.00 070.60 
EXPAND 8/0.45'/ 

CEOR 
'COf 
*****ensne.e*e 
'PROBLEM 95 

'EOR 
'PARAMETER SET 1(A'10.0) 
* 002.18 040.00 000.00 006.60 
EXPAMD 3/10.' 
*EOW 
'PARAMETER SET 2(Al20.0) 
* 002.26 040.45 000.00 006.65 
EXPAND 9/20.' 
'EOR 
*PARAMETER SET 3(A=50.0) 
* 002.27 040.45 000.00 006.70 
EXPAND 9/50.' 
'EOR 
*PARAMETER SET 4(A100.0) 
* 002.23 040.45 000.00 006.80 
EXPAND 9/100.' 
------ --------,..---- -- ---- 

EO0R 
* EOF 

* PROBLEM 10 O 
0* e0 @0* 00 *--* 

'EOR* 
'PARIAETER SET 1(A=-10.0. Bv0.5) 
* 000.04 005.10 000.00 005.05 
EXPAND 10/10.9.5' 

EOR 
*PARAETER SET 2A(-50.. B=0.5) 
* 000.16 025.40 000.00 008.25 
EXPAND 10'0. . .5' 
*EOR 
'PARAMETER SET 3(Afl'00. B=0.5) 
* 000.23 040.60 000.00 010.30 
EXPAND 10O100.. .5 
'EOR 
*PARAMETER SET 4(A500.0. B=0.5) 
* 000.32 065.70 000.00 020.35 
EXPANID 10'500. ..S 
'EOR 
'PARAMETER SET S(A=1000.0o .B0.5) 

000.38 080.75 000.00 035.40 
EXPAND 10/1000..5/' 
'EZR 
'PARAMETER SET 6(A=10.0. BO.117) 

000.04 005.10 000.03 005.05 
EXPAND 10/10...117' 
'ECR 
'PARAMETER SET 7(A=50.0. B=0.117) 

000.16 025.40 000.00 008.25 
EXPAND 10'50...117' 
'COR 
'PARAMETER SET 8(Au100.0. 3=0.117) 

^ ~~000.23 040.60 000.00 010.30 
EXP4ffD 10'100...117' 
'EOR 

'PARAMETER SET 9(AsSOO.0. 3-0.117) 
* ~~000.32 065.70 000.00 020.35 

EXPAND 10'500.. .117' 
'EOR 

'PARAMETER SET 10(AIOOO0.00 BuO. 117) 
^ ~~000.38 080.*75 000.*00 035.40 

EXPAND 1 0'1000... 1 17 ____ 

'EOR 

31 



PROBEM II * 

PPAEER SET 1 (AsPI) 
000.10 006.25 000.00 006.25 

EXPAKD I1/Pi/ 
* Ea 
*PARAfETER SET 2(Aa2.PI 
* 000.14 006.35 000.00 006.3S 
EXPAND 11/2.*I1 
*E0Ct 
PARAIETER SIET 3(A-3'PI) 
* 000.15 006.40 000.00 006.40 
EXPAND 11'3.*PIl 
'EOR 
PARAMETEI SET 4 ( AS*PI) 

* 000.22 006.60 000.00 006.60 
EXPAND 11/54.1' 
'CUR 
*PAR^tTTER SET 5(S IO*PI) 
* 000.27 006.*7 000.00 006.75 
EWPAND 11/10. P?' 

'(OR * Er 
***f*nu-*e**** 
* PROBM 12 * 

WARAMETER SET ICAtA?! 3rPI) 
* 000.05 006.10 000.00 006.100 
EXPAND 12/3* 141 526S79 3. 141S92S35S7S/ 
* EOR 
'PARAMETER SET 2(AOfI p10.0) 
* 000.12 006.30 000.00 006.30 
EXPAND 12/3.1415 5 10.6 
'COR 
*PECTtR SET 3(A10.0. BPI) 
* 000.12 006.30 000.00 006.30 
EXPAM 12/10*t.3. I412539S 
* Eat 
*PARAMETER SET 4(An20.0. BsPI) 
* 000.22 006.60 000.00 006.60 
EXPAND 1220..03.1415239 
'EOR 
*ARTETR SET 5(AW10.0. 3-10.0) 
* 000. 12 006.30 000.00 006.30 
EXPAMD 12/10.910./ 
"EOR 

'PARAMETER SET 6(A-10.0# B2. 0) 
* O*00022 006.60 000.00 006.60 
EXPAND 12O10..20.' 

'EOF 

* PBLEM 13 * 

'EOR 
a 
* 000. 48 080.50 000 .00 080.25 
* 2000002002000 
I K DiMNI6 $ SELF'-AJOII 
I COEFIXY)mK + LIVYW w 
2 DIRICHLET 
2 XSO. * UTRE(XY) 
2 XE? . * UTRLE(X.VY) 
2 V.0. * LfTRLE(X.VY) 
2 Ys1. * LfrTRUE(Xt V) 
3 FLVCT IOM GF1 (X.V ) 
3 MEF 1.$2.* 
3 If X.LT..4 ) COEVI =1. 
3 RETLtIF 
3 EMID 
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3 FLICTION F(X.Y) 
3 FX1 X + .3 
3 FX2 a .7 + .5.(X-.4) * (X-.4)002/(1+XX) 
3 DYYG = (Y*Y-G.*Y+?.)*EXP(-Y) 
3 IF (FX1 .GT. FX2) GO TO 1 
3 F = DYYGVFX1 
3 RETURN 
3 1 DXXH = ((1.6.X+1.68).(1+X*X)*n2 
3 S -(.8*XeX+l.68X-.8)04.*X*(1.+XOX)) 
3 s (l.+X*X)**4 
3 C 1. + (Y-1.)..20EXP(-Y) 
3 F a COEF1(XY).DXXHC + FX2DVYYG 
3 END 
3 RETURN 
3 END 
3 FUMCTION TRUE(X.Y) 
3 FX2 = .7 + .5*(X-.4) + (X-.4)002/(1+X*X) 
3 TRUE =AMIN1(x+.3.FX2).(1..(Y-1.).*2.EXP(-Y)) 
3 RETURN 
3 END 
3 FULCTION CDXLJ(XVY) 
3 CDXU I 0. 
3 RETURN 
3 END 
3 FUNCTION CDYUtXPY) 
3 CDYU = 0. 
3 RETURN 
3 END 

'ECF 
0*000******--- 

* PROBLEM 14 * 

'EOR 
*PARAMETER SET 1(A=0.01) 
* 000.28 045.05 060.05 045.05 
EXPAND 140.O01/ 
'EOR 
*PARAMETER SET 2(AO0.1) 
* 000.34 060.05 070.05 060.05 
EXPAND 14'0. l' 
'EOR 
*PARAnETER SET 3(AmI.0) 
* 000.39 065.10 075.10 065.10 
EXPAND 14'1.0' 

#EOF 
#E0F 

* PROBLEM 15 * 

*EOR 
*PAYANZTER SET I(fl0.2 B3=1.5. CO.1) 
* 000.28 095.00 000.00 070.00 
EXPAVD 15/.2 1.5 0. /1 

EOR 
PARAMETER Sr 2(A=1. 0 B=2.5, C=0.1) 

* 000.17 050.00 000.00 050.00 
EXPAND 15'1..2.5.0.1' 
'EOR 
*PARAMETER SET 3(A02. 2 l Baj.5 C-0.04) 
* 000.27 090.00 000. 00 070. 00 
EXPFV?D 15'.2. 1.5,0.04' 

*PATCER SET 4 (AO0. 2. B'2 .5. Cu0 .04 ) 
* 000. 15 040 .00 000.00 050.00 
EXPfD 15 . 2,.2. 5 .0.04' 

0EW 

* EDLY' 6 
.*nn**ooo.... 

EOR 
*PARITER SET 1(8=1.) 
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* 007.10 010.03 000.00 015.30 
EXPAND 16'o1. 1. 

*PAAETER SET 2(B=10.) 
* 007.06 010.03 000.00 010.15 
EXP%1.D 16/2.10./ 

"E0R 
*EOF 

* PROBLEM 17 - 

EOR 
*PARAMETER SET 1(A=1.0# B=2.0) 
* 000.08 002.20 000.00 010.15 
EXPAND 17/1.92.' 
*EOR 
*PARAMETER SET 2(Aw5.0. Bv3'0) 
* 000.20 010.50 000.00 023.40 
EXPAND 17/'5..3.' 
'EOR 
*PARAMETER SET 3(A=8.0. B*5.0) 
* 000.45 040.80 000.00 080.70 
EXPAND 17'8. 5. S 

'EOR 
'EOF 

* PROBLEM 18 - 

*EOR 
*PARAMETER SET 1(Aowl.0. Bv2.0) 
* 003.0' 010.10 000.00 010.10 
EXPAND 1S-1. .2./ 
OEOR 

*PARAMETER SET 2(A=5. . Bs3. 0) 
* 000.11 01O.20 000.00 020.15 
EXPAND 18'5..3.' 
* EOR 
*PARAMETER SET 3(A=8.0. B35.0) 
* 000.32 010.70 000.00 070.40 
EXPAND 18'8..5.' 

'EOF 

* PROKEVI 19 - 

'EOR 
*PARtET*CER SET 1 (AO.*15 ) 
* 008. 15 070.0 * 000.00 006.05 
EXPRBED 19/0.15 
EOR 

*PARAETER SET 2(AO.125) 
* 008.17 080.10 000.00 006.05 
EXPAND 19'.2 S' ' EC0? 

'EOR 
* EOF 

* PROBLEM 20 0 

' EOR 
OPRNTER SET 1(A=0.0) 

* 007.23 040.60 000.00 010.30 
EXPItID 20'0.' 

*PAAITER SET 2(~.10. ) 
* 007.23 040.60 000.00 010.30 
EXPAN D 20'10.' 

'EOR 
'EOF 

*eee***e*-**--- 
* PROBLEM 21 - 
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'EP 

* 008.08 010.20 000.00 006.10 
* 2000000022000 
I TWO DIMENSIONS 
I A(X.Y)UXXS + B(X,V)LXV$ + C(X.Y)UYY$ s F(X.Y) 
2 DIRICHtET 
2 X=O. . UsTR UE(X.Y) 
2 X=1. * U=TRUE (XY) 
2 Y=O. . U=TRLC(X.Y) 
2 Ya1. . L=TRUIE(X.Y) 
3 FUNCTION A(XoY) 
3 A a 1. + TRUEX(X.9)"2 
3 RETURf 
3 END 
3 FUNCTIOm B(xOY) 
3 B a -2.*TRtEX(X.Y)*TRUEY(X.Y) 
3 RETURN 
3 END 
3 FUNCTIDN C(X.Y) 
3 C = 1. * RUEY(XoY)**2 
3 RETURN 
3 END 
3 FUNCTION TRUEX(X.Y) 
3 TRUEX a EXP(X+Y) 
3 RETURN 
3 END 
3 FUNCTION TRLEY(X.Y) 
3 TRUEY a E*CP(X+Y* 
3 RETURN 
3 END 
3 FUNCTION F(X.Y) 
3 TUXX = EXP(X+Y) 
3 TLIXY = ruxx 
3 TUYY = TUXY 
3 F = A(X.Y)*TUXX + BO.Y).TUXY + C(X.Y).TUYY 
3 RETURN 
3 END 
3 FUNCTION TRUE(XXY) 
3 TRUE a EXP(X+Y) 
3 RETURN 
3 END 

'EOR 

**n*....ee..e 

* PROBLEM 22 

*EOR 

* 008.31 090.35 OOD.00 004.05 
* 2000200002000 
1 TWO DIMENSIONS 
I W(X.Y)UXXS + W(X.Y)UYYS UX(X.Y)UXS + 
1. WY(X.Y)UYS a F(XOY) 
2 DIRICHLET 
2 X=0. * U=TRJ(X.Y) 
2 Xml. . U=TRUE(X.Y) 
2 YvO. . U-TRUE(X.Y) 
2 Y1. . U=TRUE(X.Y) 
3 FUNCTION W(X.Y) 
3 CIYIt 'COtt oN CI.C2 
3 "iTA Cr1. Cr2 17.06. 3.62 
3 Fl * CX.X-l.)*CYOY-1. ) 
3 DXfI1 * 2.OXO( Y-Y-1X. ) 
3 DYFI * (X-X-l.)e*2.eY 
3 UIX * CI-DXf 1 * C2OD1O(X.X.YY) * C2*FI.2..X 
3 LV? - CID *YF 1 C 20YFO( X*X.Y.Y) * C2*FI1*2 . Y 
3 A * ~TUX.UX * UYIJ) 
3 W =?396. 
3 IF (A . CT.e . 0025) i * 1 9. 4/A * 2. 
3 RE:TW 
3 END 
3 FUNCTIONt WX(XY) 
3 COMMN 'OtON't Cl1, C? 
3 Fl = (XwX-1. ).(YoY-1. ) 
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3 DXFl a 2.*X*(Y*Y-l.) 
3 DYF (X*X-1. )*2.*Y 
3 UX - Cl*DXFl * C2*DXFlI*X*X+Y*Y) + C2.Fl*2..X 
3 UY - Cl*DYFI + C2DYFI*(X*X+Y*Y) + C2*F1.2..Y 
3 DXXF1 = 2.*(Y*Y-1.) 
3 DVXF1 = 4.*X*Y 
3 UXX = CIODXXFl + C2*DXXF1-(X*X+Y*Y) + C2*DXFl*2*-X + 
3 $ C2*DXFI*2.*X * C2*Fl*2. 
3 UYX CI*DYXFI + C2*DYXFle(X*X*Y*Y) + C2*DYFI*2.*X + 
3 S C2*DXF1*2.*Y 
3 A a SORT(UXUX + JrY*UY) 
3 WX O. 
3 IF (A CT. .0025) WX a -19.40(XOUXX + UY*IJYX)/A*3 
3 RETURt 
3 EtND 
3 FU1CIOt1 WY(X.Y) 
3 UY u bJX(YX) 
3 RETURtI 
3 EtiD 
3 FUNICTION TRUE(X.Y) 
3 COMMsOr 'COr /v C1.C2 
3 Fl = (X*X-1.)*(Y*Y-1.) 
3 TRUE = C1*F1 + C2-Flo(.XX+Y*Y) 
3 RETURN 
3 END 
3 FUNCTITN F(X.Y) 
3 COmnCN 'CO rCOtl CI.C2 
3 Fl a (X-X-1.)*(VY-l.) 
3 DXF1 = 2.*X*(YVY-l.) 
3 DVF1 3 (X*X-1.)02.*Y 
3 LJX = Cl*DXFI + C2*DXFlC(X*X+Y*Y) + C2*Fl*2..X 
3 UY = Cl*DYFl * C2*DYF1*(X*X+Y*Y) + C*F1.2.*Y 
3 DXXF1 a 2.*(Y*Y-1.) 
3 DYYF1 a (X*X-1.)*2. 
3 UXX = Cl.DXXFl * C2*DXXFI*(X*X+V*Y) + C2*DXFI*2.-X + 
3 s C2*DXF1*2.-X + C2*Fl.2. 
3 UYY = CI*DYYFI + C2*DYYFTI(XX+Y*Y) + C2*DYFI*2.*Y + 
3 s C2*DYFI2.-YV + C2*F 12. 
3 F a W(X*Y)*(UXX+UYY) + WX(XXY)*UX Y(XVY)oUY 
3 URN 
3 EMD 

"EDR 
'E0F 

* PROBLEM 23 

'EOR 
*PARAMETER SET 1(A!387.75# B=50.0O C=1. D=O.10) 
* 009.47 060.70 020.00 070.60 
EXPAND 23/387.75.50.0.&.0.l0' 

EOR 
*PARAMETER SET 2(Aw554.5. B=0.554f C=1. D=0.10) 
* 009.50 070.80 020.00 070.60 
EXPAND 23/554. 5. .544. 1. 0. l0 
'EE 
*PRWETER SET 3(Au387.75. 3B=50.0, C=2. D=0.15) 
* 009.52 080.30 020.00 070.60 
EXPAND 23/387.7550.,2.0.15' 
'EOR 
*PARAMETER SET 4(A=554.5. B'O.554. Cm22 D=0.15) 
* 005.52 080.80 020.00 070.60 
EXPAND 23f554.5. .544.2.0.15' 

EOR 
*PARPVETER SET 5(s387.75. 3.50.0. Cw3. Dm0.20) 
* 005.53 085.80 020.00 070.60 
EXPAND 2348?7S.75O.50.3.0.20' 
'EOR 

*PRPM~ETER SET 6(A=554.5S B=0.554. Cw3. fluo20) 
* 009.53 085.85 020.10 070.60 
EXP*ND 23'554.5..544.3.0.20' 

* PROBLEM 24 * 
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'EOR 
*PAeetUTER SET 1(AmO.25. Bs100.. Cs-0.10) 
* 007.13 015.10 005.00 015.30 
EXPAfD 24'0.25. 100. . -0. 10.1 ' 
'OE 
P*tCTER SET 2(As0.25 BD1000. . C-0.10) 

* 007.09 015.10 005.00 010.15 
EXPAtD 24'0.25. 1000. . -0. 10.2' 
EOR 

*PwEfl1ETR SET 3(AxO.50. BNl.. C.-0.01) 
* 007.06 015.10 005.00 005.00 
EXPAtD 24'0.50.1.#-0.01. 3' 
*EOR 
ePARAtIETER SET 4(A0.50. 8=10.. Cs-0.10) 
* 007.07 015.10 005.00 010.00 
EXPAlID 24/0.5010..-0.1094/ 

'PARAMETER SET 5(Aul.00, B=1.. Cz-0.10) 
* 007.05 015.10 005.00 000.00 
VXPAKD 24/1.00.1.,-0. 10.5' 
'EOw 
*PAF*ETER SET 6(AmRl.0. B310.. Cm-0.10) 
* 007.07 015.10 005.00 010.00 
EXPAND 24/1.00 10..-O. 10.6' 

*P1AAETER SET 7(Au1.00. B3100.. Cs-1.00) 
* 007.14 015.10 005.00 015.37 
EXPIttD 24/1.00.100..-1.00.7' 
*EOR 
*PARAMETER SET 8(A=1.00. B=1000.. C=-1.00) 
* 007.10 015.10 005.00 010.20 
EXPAtiD 24/1.00.1000..-1.00.8' 

'EO 
'EOF 

* PROBLEM 25* 

'EOR 
*PARAMETER SET l(Al.5) 
* 000.19 065.40 000.00 006.05 
EXPAMD 25/1.5' 
*EOR 
&PARAMETER SET 2(A2.5) 
* 000.14 055.20 000.00 006.05 
EXPAND 25/2.5' 
'EOR 
&PARAMETER SET 3(A-3.5) 
* 000.12 045.15 000.00 006.05 
EXPAID 25/3.5' 
'EOR 
*EPe*ftTER SET 4(A=4.5) 
* 000.11 035.20 000.00 0o?6.05 
EXPVD 25/4. 5 

' EOR? 
'EOf 
*-------------- 
* PROBLEM 26 - 

.PetTER SET 1(AuI) 
* 007.03 010.00 000.00 005.02 
EXPAWIID 26'1../1' 
'EOR 
'PARAMETER SET 2(A=5) 
* 007.04 010.00 000.00 010.02 
EXPAMD 26'5. .2' 
'EOR 
'PARMTER ST 3(A=10) 
* 008.04 010.00 000.00 013.1.1 
EXPFEtD 26'10.4' 
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* LEM 27- 

'EOW 

* ~~007.13 015.0S 000 00 020.40 
* ~~20002000012002 
1 ~~TWO D IM1SI1II 
1 UXX~LS + (1.1)(**2)YY + (2./)UXS + E(XtY)UYS -100. 
2 ~~DIRICHLT S HOGEOU 

2 Xw1.n . l0Um0 
2 Yu. 1 . UO0 
2 Yal 1 UsO . 
3 FLUNCTIO" TRUE(X*Y) 
3 REAL DERUSL(6)9 GRID(20). TA (2020)9 
3 $ TlBl (1003. TB2( 100) . T183 100) . T1B4 100) 
3 EOUlIUALENCE ( TAL(1. 1 ) . T181 1) ) 
3 s (TABLE(lo 6) . tlB(l)). 
3 S (TABE(l.ll) . T1B3(i))o 
3 S (TABLE(1916) . TIB4(0) 
3 DATA NGRID9 NGRDD/209 20/ 
3 DATA GRID/0.10000009 0.1473684.p 0.194 pb 0.2421053. 
3 SO.2894737. 0.33684219 0.38421059 0.43157899 0.47894749 
3 S0.5263158. 0.5736842t 0.6210526t 0.6684211p 0.7157895.o 
3 $0.7631579. 0.81052639 0.85789489 0.90526329 0.9526%3169 
3 Sl . OOOOOO0 
3C 
3c APOXIMATE SOUTION OF PROBLEM USIMG 
3C 5-POIKT STAR ( 20 X 20 GRID) 

3 DAITA TIPI/ . 000000. . 000000 . *0000009 .000000? * ?????? 
3 S . 000000. . 000000. . 000000. . 000000. . 000000. . 000000. 
3 S .OOOOOQ. . 000000 . *000000. . 000000. . 0000000 . 000000. 
3 S . 000000. . 000000. . 000000. . OOOQOO. . "1865. 1. Up1 
3 S 2.331187. 3.089675. 3.848034.p 4.5763S5t. 5.244113.p 5.821 52 
3 S 6.280833. 6.595470. 6.741719. 6.698443. 6.447540. 5.974205.0 
3 S 5.267140. 4.318752. 3.124975. 1.683172. .000000. .000000. 
3 S .212529, .384810. .561946#. s745076. .9283839 1.1046879 
3 S 1.2666519 1.4071399 1.5193669 1.5969989 1.6342509 1.629689 
3 S 1.567710. 1.455809. 1.287426. 1.060624. .774514. .427498.o 
3 S s 000000 . 000000. .552663. 1.000754. 1.461024. 1. 4419.o 
3 S 2.411748. 2.8682&4. 3.286824. 3.64882S* 3.9365SB. 4.133SM6. 
3 S 4.22508g. 4.197475. 4.039408. 3.741501. 3.2X6544.p 2.699630., 
3 S 1.948547. 1. 0452S79 .000000. .000000. .4732249 .856904., 
3 S 1.251265. 1.658857. 2.C66712. 2.458812. 2.8187899 3.130717. 
3 S 3.379439. 3.550801. 3.631853. 3.611042. 3.47839;2. 3.225649.p 
3 S 2.846377.p 2.336002.p 1.69179B. .9128549 .000000/ 
3C 
3 DATA T1B2/ .0000009 .464187. .84C5Q9 1.227614. 1.627875.o 
3 S 2.028654. 2.414265. 2.7W66849 3.076216. 3.3220109 3.492081. 
3 S 3.573599. 3.555061* 3.426466. 3.179470. 2.807489v 2.305741. 
3 S 1.671219s. *902587 . *0000009 .0000000 . 455881. * 2554.p 
3 S 1.2059B3. 1.599694. ' .9942669 2. 374329. 2.724141. 3.028327. 
3 S 3.272186. 3.441889. 3.5246609 3.5080960 3.384MB9 3.1432349 
3 S 2. 777809. 2.283302. 1.6563729 08953369 .000000. .000000. 
3 S .4455069 .806807. 1.178974 . ' .564531 * 1.9513959 2.324591. 
3 S 2.6687'57. 2.968850., 3.210428. 3.379829. 3.464340.p 3.452366 
3 S 3.333606. 3.099227. 2.742008. 2.256S430. 1. 3713o .886NS6. 
3 S -nnnnnn. -n000000. .432198R. .7a27529 1.1442979 1.5193479 



3 S 2.7620549 2.6007299 2. 1219 199461039 1.4 ISO 9 

3 s .0000000 .0000009 .3062059 .554649,p 0813864,p 1.0860160, 
3 S 1.3633429 1.6360519 1.893933p 2*1267069 2.32408So 2.475758i, 
3 S 2.57127139 2.6000239 2.5511049 2-4133no 2.1752%9 1. 82547So 
3 S 1.3527S7,o 07470039 .0000000 .0000009 .267185,, 04839190 
3 s .7ioass, .949 t 1.1946039 1-4363719 1.66CA739 I. 0159 
3 S 2.0560269 2.197 9 2.2907639 2- 371o 2.2939039 2.1823239 
3 S 1.9797449 1.6734209 1.2499949 .636174,o .000000/ 
3C 
3 DATA TIB4/ .0000009 .223254i, .4042719 .5945719 .795W),St 
3 S 1.0027319 1.208281o 1.4052%9 I.S86414t 1.744ISSe 1.8709779 
3 S 1.9587689 1 . 052,p 1.982,5499 1. OWSO99 1.73S3649 1.4813789 
3 S 1.1184SSV .630468,r .0000000 .0000000 .17443So .315761,p 
3 S .4650079 .623554,o .787,2670 .950892o 1.108899o 1. 255644,p 
3 S 1.385363s, 1.4920819 1.504779 1. 61 OW2 9 I.GO7"79 I . 496,o 
3 S 1.43346go 1-?37622,p .9481'77,o .544009o .0000009 .0000009 
3 S .1208259 .218604,t a 0 .4331399 .5480909 663653,o 
3 S .7762129 .881823,t .976602,p 1,056454t 1.11 7,p 1. 1533%,o 
3 S 1.160107o 1.130482o 1.0561269 .925841p .723818t .426737o 
3 s .0000009 .0000000 .062593,o .1131729 .1671519 - ?25042,p 
3 S .2&5452,o .3465SSo .406606,o .4635469 .515437,o .5601981. 
3 S .5955929 .6191210 .627881p -61sn9,f 05856959 0 407,. 
3 S .4209249 .259428t .0000000 .0000000 90000009 .0000009 
3 S .0000000 .0000009 .000000,0 .0000000 .0000000 .0000000 
3 $ .0000000 .0000000 .0000000 .0000000 .0000000 .0000000 
3 $ .0000000 .000000t .0000000 .0000009 .000000/ 
3C 
3C INTERPDLATE NUMERICAL SOLUTION BY OUAIDRATICS 
3C 
3 CALL OLW4WD(XPYPTABLEoGRIDPCRIDPKGRIDPNCRID#MCRDDeNCRDD9 
3C 
3 TRUE a DERUSL(G) 
3C 
3 RETURti 
3 EliD 
3 FUNCTION E(XoY) 
3 E a I./(TAN(Y)**3*X&*2) 
3 RETURM 
3 EIID 
-0. 

"EOR 
*EOF 

& PROBLEM 28 

OECR 
*PARAMTER SET I(Am.".) 
& 008-03 000.00 005.00 007.03 
EWAND 28/1. 
"EDR 
&PARAMETER SET 2(A=10.) 
& 008-05 000.00 005.00 010*15 
EXPAM 28/1 0. - 2/ 
"EOR 
&PARAMETER SET 3($4=100.) 
0 008.06 000.00 005-00 010.22 
EXPAND 28/100.93/ 

"EOR 
0 elre 



*PARAtIETER SET 4(Au39) 
008.21 090.05 000.00 010.20 

E)OVM 2S/3 .,p 4 
"EOR 
*PARAMETER SET 5 Pr-&S. 
0 008.20 090-05 000.00 010.15 
EXPAKD 23/5095/ 

"EOR 
"EOF 

PROBLEM 30 
*" 0* * ******W" 

"EOR 
*PARAMETER SET I(A=1.09 Bus.00 CM-1.0) 
0 000.16 010.40 000.00 010-35 
EXPA14D 
"EDR 
OPARMETE SET 2(Aul.09 8=2.09 C20.5) 
0 000.06 006-10 000.00 006-15 
EXPAM 30/1.,p2.0s./ 
#EoR 
*PARAMETER SET 3(A*23.09 B=2.09 CmI.0) 
0 000.19 030-30 000.00 030.25 
EXPAND 30/23.,p2.,,I./ 
"ECR 
*PARAMETER SET 4(AsI0.0v B=11.00 CV0.0) 

000.13 010-30 000.00 015.25 
ExPAriD 30/10.,ll.,O./ 
"EOR 
WARAMETER SET 5(A=100.09 B=2.09 C=2.0) 

000.19 030.30 000.00 030.25 
EXPAND 30/100.92.92./ 
PEOR 
*PARAMETER SET G(A=10.Op Bm4.09 C-1.0) 

000.13 010-30 000-00 01S.25 
EXPAND 30/10.*4.ol./ 
OEOR 
sPARAMETER SET 7(A=4.0,, BUS-00 CU-0.5) 
0 000.10 006.25 000.00 010-20 
EXPMD 30/4. t 5. 9 -0. S/ 
9 EOR 
*PARAMETER SET o(A*3.00 B---,oIft.00 CU2.0) 

000.10 006.25 000.00 006-25 
7XPAND 30/3. 9 S. o 2. 
7EOR 
*PARAMETER SET S(AmO.59 B=3.0* C=10.0) 
9 000.09 006.20 000.00 006.20 
EXPAND 30/.5v3.vl0./ 
-------------n------------ - ----- 
"EDR 
"ECF 

P$MBLEM 31 

*EOR 

009.04 002.00 004.08 006.05 
2020021000020 
Irt-in nTMrNCTnUC c rnmQTONT r,*nrF7TrTFNTq 9 PnTqSM 



3 Y4 a Y2*Y2 
3 YS a Y4*Y2 
3 YS a YG*Y2 
3 Yi Om y8*y2 
3 Y12a Y100Y2 
3 TRUE a -.25*(X2*Y2) + AO + A29(X4-6.*)(2*Y2*Y4) 
3 s + A4*(XS-28.*XG*Y2*70,*X4*Y4-28.4X2*YS+YS) 
3 s + AG*(Xla-66.*XlO*Y2*495.*X8*Y4-924.*XS*YG+ 
3 s 495.*X4*Y8-S6.*X2*YlO+Yl2) 
3 RETURti 
3 EtID 
3 FUNCTION DLjX(XPY) 
3 COMMON /COMCOM/ AOoA2sA4*AG 
3 X2 x XOX 
3 X3 n X*X2 
3 >C5 aX3*X2 
3 X7 n X5*X2 
3 XS m X7*>(2 
3 Xll= x9*x2 
3 Y2 a Y*Y 
3 Y4 w y2wvc 
3 YS a Y4*Y2 
3 ye a ys*Y2 
3 YIOS y8*y2 
3 DUX a -.S*X + A2*(4.OX3-12.*x*Y2) + 
3 s A4*(8.oX7-168.*X5*Y2+eSO.*x3*Y4-56.*X*YS) 

.*XII-660-OX9*Y2+3SSD.oX7*Y4-5544.oX5 A60(12 *Yt+ 
3 5 o*980.*X3*Y8-132#*X*Yl'V"') 
3 RETUPh 
3 END 
3 FLYCTIW DUY(XoY) 
3 DUY a DUX(Y*X) 
3 RETUR" 
3 EfiD 

---------- 
"EOR 
"EOF 

PROBLEM 32 

009.07 010.05 000-00 010-15 
2000200002002 

1 TWO Dlt"ENSIOtiS 
1 UXXS + UYYS + 3./(So-Y)UYS F(XtY) 
2 DIRICHLET S HOMOGENEOUS 
2 Xu-.5 0 UNO. 
2 Xn .5 0 USO. 
2 Y=-I. 0 u=o. 
2 Y= 1. 0 u=o. 
3 FU14CTIOM TRtX(XoY) 
3 DATA AeB /.0010185o.OOO4S38/ 
3 TRUE = (I.-Y*Y)0(1.-4.*XOX)0(5.-Y)**3*(A+Bf&Y) 
3 RETURN 
3 EMD 
3 FUNCT10h F(XtY) 
3 DATA A#B /.0010185*.0004838/ 
3 Z a A-A.*Y**2+B*Y-Bt*Y**3 
11 M ow I -A mVmmM 



EOP 

008,11 006.20 000,10 006-25 
202002LOOnOO 
TWO DIMEriSlOKS S COMSTANT FFICIENTS S POIS 
UXXS * UYYS = F(XoY) 

2 DIRICMLET 
2 Xu 0. 9 U=TRUE(X*Y) 
2 Xu 1. 9 UsTRUE(XsY) 
2 Yn-l. v, L)mTRM(XsY) 
2 Y= 1. 9 UsTRUE(XoY) 
3 FL)MCTIOh TRMf-XsY) 
3 S133 n SORT(133.) 
3 Kl a SORT(14.+Sl33) 
3 K2 a SWT ( 14. -S 1 33) 
3 A a (-?.+SI33)/(2.*Sl33) 
3 B u (-7.-Sl33)*A/16. 
3 EKlX u EXP(KI*X) 
3 EK2X a EXP(K2*X) 
3 EDIFF a EKlX EK2X 
3 Fl a A*EDIFF EK2X 
3 F2 u B*EDIFF 
3 Y21 u i.-Yoy 
3 TRLIE u Y2)*(Fl * Y21OF2) 
3 RETURN 
3 END 
3 FUNCTION F(XsY) 
3 S133 = SORT(133. 
3 KI a SORT(14.+Sl33) 
3 K2 u SORT(14.-Sl33) 
3 A = (-7.+Sl33)/(2.*Sl33) 
3 B a (-7.-SI33)*A/16. 
3 EKIX a EXP(KIOX) 
3 EK2X a EXP(K2*X) 
3 EDIFF a EKIX-EK2X 
3 Fl a AOEDrFF + EK2X 
3 F2 a B*EDIFF 
3 Y21 a I.-Y*Y 
3 DEKlX a Kl*Kl*rKIX 
3 DEK2X a Kc"'*Kc"$*EK2X 
3 DEDIFF u DEKIX DEK2X 
3 DDFI a A*DEDIFF * DEK2X 
3 DDF2 a BoDEDIFF 
3 LIXX = Y21*(DDFI * Y21ODDF2) 
3 UYY = -2.*(Fl + 2.*Cl.-3.*Y*Y)*F2) 
3 r = uxx + UYY 
3 RETURN 
3 EffD 

'PECR 
"EDF 
"00000*000*000 
0 BLEM 34 o 
00*00*0*0000008 

ECR 

008-03 002-01 000.01 006-05 
2020021002000 
TWO DIMENSIONS S Cl.",INSTANT coEFFicrENTS S POISSOh 

UXXS + HYYS a -1- 



3 429.*(X8-28.*X6*Y2+70.*X4*Y4-28-OX2*YS+YS))/319424. 
3 RETURN 
3 END 

"EDR 
"EOF 

PROBLEM 35 

"EOR 
*PARAMETER SET l(Ax0.0) 

009.11 002-00 000-10 006.50 
2022021202000 

STANT MEFFICIENTS S POISSON I TWO DIMENSIONS S CON 
I LAPLACE 
I uxxs + UYYS a 0. 
2 DIRICMLET 
2 Xs-1. U=TRUE(X*Y) 
2 Xm 1. U=TRUE(X*Y) 
2 YR-1. U=TRUE(X*Y) 
2 Ya 1. UsTRL)E(X,Y) 
3 FUK.TjON TRUE(Xoy) 
3 X2 a X*X 
3 X4 = X2*X2 
3 XS = X40X2 
3 XB = XG*X2 
3 Y2 = Y*Y 
3 Y4 = Y20Y2 
3 Y6 = Y4*Y2 
3 Y8 u YS*Y2 
3 Ul = X4 - 6.*X?*Y2 + Y4 
3 t;2 = XS - 28.*XS*Y2 + 7C.*X4*Y4 28.*X2*YG YS 
3 7RUE = 1.1786 - .1801*Ul + .006*V2 
3 RETLJRN 
3 EfID 

"EOR 
*PARAMETER SET 2(A=0.1) 

009.11 000.00 000.10 006.50 
EXPAND 35/0.1/ 
"EOR 
*PARAMETER SET 3(Aml.0) 

003.11 000.00 000.10 OtC6.50 
EXPAhD 3S/1.0/ 
#EOR 
oPARAKETE'R StT 4(AsIO.) 
0 003.11 000-00 000.10 006.50 
EXPAND 35/1 0. 

,,EOR 
"EOF 

PROBLEM 36 
00**&*0*0***00e 
'p EOR 
*PARAMETER SET (A=0.09 B=0.0) 

008.28 098.60 000.00 006-05 
EXPAND 36/0.0#0.0./ 
,,EOR 
,mnAo^mrTrD CrT 



EOR 

008.07' 010.20 000.00 002,10 
20000000MOOO 

1 TWO DIMEtiSIONS 
I A(XoY)UXXS + B(XoY)UXYS + C(XoY)LIYY$ F(XoY) 
2 DIRICHLET 
2 XzO. p U=TRIUE(XDY) 
2 Xal. v U*TRUE(X,,Y) 
2 Y=O. 9 UnTRUE(XvY) 
2 Yol. v LISTRUE (Xi, Y) 
3 FUtiC T I 014 A(XvY) 
3 A - 1. + TRUEX(XtY)**2 
3 URN 
3 END 
3 FUNCTIC4 B(XtY) 
3 B a -2.&TlRUEX(X,Y)oTRUEY(XvY) 
3 RETL" 
3 END 
3 FUHCTION C(XoY) 
3 C a 1. + TRUEY(XvY)oo2 
3 RETLOM 
3 END 
3 FU14CTION TRUEX(XvY) 
3 TRUEX a (2.*(X-3.*Y) (X-3-*Y)**2)*EXP(X-Y) 
3 RETURN 
3 END 
3 FUNCTION TRUEY(XoY) 
3 TRUEY a (-G.*(X-3.*Y) (X-3.*Y)*o2)oEXP(X-Y) 
3 RETURM 
3 END 
3 FUNCTION F(XtY) 
3 EXMY= EXP(X-Y) 
3 YM3Y= X-3.*Y 
3 UXX n (2. + 4.*XM3Y + X113Y**2)*EXMY 
3 UXY a (-G. - 8.*XM3Y XM3Y**2)*EX.W 
3 UYY = (18. + 12.*XM3Y + XM3Y**2)oEXMY 
3 F n A(XtY)OUXX+B(X#Y)*UXY+C(XtY)*UYY 
3 RETURN 
3 EKD 
3 FUNCTION TRUE(XtY) 
3 TKX a (X-3.*Y)*92*EXP(X-Y) 
3 RETURN 
3 END 

------- - ------------------- 
s'EOR 
"EOF 
*o**oooo****9Ww 
9 PROBLEM 38 

*EOR 
oPARAMTER SET l(Aml.0) 
0 000.09 000.00 000-20 008.25 
E)CPAKD 38/1. o/ 
# EOR 
*PARAMETER SET 2(A=3.0)- 

000.13 000.00 000.30 010.40 
EXPAND 38/3. O/ 
'PEOR 
oPARAMFTFR SFT !I(A=7- n) 



" EOR 
*PARAMETER SET 3(RaO.25* H(X)*EXP(X)) 

005.05 010-02 000.00 010-10 
EXPAIID 39/3*0.25/ 
"EOR 
*PARAMETER SET 4(BuO.50o H(X)=EXP(X)) 
0 005.05 010-02 000-00 010-10 
EXPAtiD 39/4*0.50/ 
"EOR 
*PARAMETER SET S(B=1.00* H(X)nEXP(X)) 

005-OS 010.02 000.00 OLO.10 
EXPAND 39/59 1 - OO/ 

"EOR 
*EOF 

PROBLEM 40 

*EOR 
*PARAMETER SET I(AuO.59 Bz0-5) 

000.10 010-08 010-08 015.10 
EXPAtiD 40/0.590.5,.,, 
"EOR 
*PARAMETER SET 2(AmO.15t BzO.85) 

000-13 010-08 025-10 015.10 
%EXPAND 40/0.1590.85/ 
"EOR 
*PARAMETER SrT 3(A=0.859 B=0.15) 

000.0 010-08 005.08 015.10 
EXPAND 40/0.859 0.15/ 

- ---------------- 
"EDR 
"EOF 

PROBLEM 41 

"EOP 
*PARAMETER SET l(An-10.09 B=5) 

000.02 002-02 000.00 006.04 
EXPAND 41/-10.095/ 
"EOR 
*PARAMETER SET 2(A=1.0,o DuJO) 

000.02 002-02 000-00 006.04 
EXPAND 41/1.0910/ 
"EOR 
PARAMETER SE"I" 3(A=-10.09 E=25) 

000.02 002.02 000.00 006.04 
EXPAND 41/-10.0925/ 

------------------ 
"EOR 
tEOF 

PROBLEM 42 

*EC)R 
*PARAMTER SET I(AS0.09 B21.09 C=1.0) 

000.04 000-00 OOC.02 010.10 
EXPAND 42/0.091.091.0/ 
"EOR 
*PARAMETER SET 2(AM-1.0. RU2-0. LU2.0) 



1 TWO DIMENSIONS S COMTAKT rcIENTS 5 
1 LMS + UYYS * UXS 0. 
2 MIXED 
2 XUO USO. 
2 X=3:11592ss 79 MIXED a (1.)U * (-I.)UY a C(Y.1- 
2 Y=o. v UNO. 
2 'Y=3. 1415926"53WS79 UzO. 
3 FUNCTIOM TRUE(xvy) 
3 DATA PIt S5(32/3.141592653589799 1.11803 75/ 
3 TRVE a EXP((PI-X)/2.)*SIMH(SS02*X)OSIM(Y)/SINH(SSCeOPI) 
3 RETLPN 
3 EM 
3 FLJNCTIOM SjhH(X) 
3 EXPX a EXP(X) 
3 SINH = 0-5*(EXPX-l./EXPX) 
3 RETLIRN 
3 EKD 
3 FUNCTIOM G(Y) 
3 C a SIN(Y) - COS(Y) 
3 RETURN 
3 EliD 

"EOR 
OEOF 

PROBLEM 44 

"EDR 
*PARAMTER SET l(Aul.4259 Bale Co-509 D=2) 

008-03 010-03 000.00 005.02 
EXPAND 44/1.425919.509291/ 
OEOR 
*PARAMETER SET 2(A=10.09 Bult Co.509 D=2) 

008-03 010-03 000-00 005.02 
EXPAND 44/10.0919-509292/ 0 L-M 
*PARAMETER SET 3(Aml.4259 B=29 Cu.049 9=25) 

008-02 010-03 000-00 000.00 
EXPAND 44/1.425929.0492593/ 
"EDR 
*PARAMTER SET CAM1.4259 B=29 C2.509 D=2) 

008-02 010-03 000.00 000.00 
b(PAND 44/1-42"5929.50,P294/ 

"EOR 
"EOF 

PROBLEM 45 

OEOR 
*PARAti.r..'TER SET l(A--2,o Bul) 

008-03 008.03 005.00 000.00 
EXPAND 45/2. v 1 9 1 
"EOR 
OPARAMETER SET 2(Pi=10009 Bal) 

008-14 008-03 005-00 010-60 
EXPAMD 45/1000.,plp2/ 
"EOR 
oPARAMETER SET 3(Pi--29 B=2) 
0 n nR - n'-l nnR-nq nnc-;- nn nnn_nn 



*PARAM SET 3(A=4.9 R=10.) 
008-07 000.00 000.00 010-30 

EXPAND 46/4.910.93/ 
"ECR 
*PARAMETER SET 4 (AsS. t 3&2. 

008.08 000-00 000-00 010-37 
EXPAKD 46/8.92.94/ 

*EOR 
"EOF 

PROBLE" 47 

"EOR 
*PARAMET SET l(A*3.0) 

000.44 090-60 000-10 070.35 
EXPAND 47/3./ 
"EOR 
*PAPP41ETER SET 2(Pt--S.O) 

000-34 080-50 000.00 OGO-15 
EXPAtID 47/5./ 
"EOR 
9PARAMETER SET 3(An7.0) 
9 000.27 070-30 000.00 050.10 
EXPAND 47/7./ 

---------- 
"EOR 
"EOF 

PROBUM 48 9 

"EOR 
*PARAMETER SET l(A--29 B=.04* Cxl) 
0 008-03 010-03 000.00 OCIS.02 
EXPAKD 48/29.0491iol/ 
"EDR 
*PARAMETER SET 2(Am259 B=.049 C=l) 
9 008-04 010.03 000.00 005.04 
EXPAKD 48/25io 0. 049 It 2/ 
"EOR 
*PARAMETER SET 3(A=29 B=.049 C=2) 

008.04 010-03 000.00 005.04 
EYPAND 48/29.0492,&.3/ 
"EOR 
*PARAMETER SET 4(A=25* Bs.049 C=2) 
0 008.04 01C.0-3. ID0.00 905.04 
7XPAND 48/259 . J4 9 2 9 4/ 
7EOR 
*PARAMETER SET 5(A=29 B=.SO* Cm2) 

008.04 010-03 000.00 005.04 
EXPAND 43/29.509295/ 

---------------- 
"EDR 
EOF 

PROBLEM 49 

EOR 
*PARAM7ER SET l(Awli, Bu.50# C22) 
0 nnp-nd nin-n,% nnn-nn OD%-n4 



**400808000000* 

PROBLEM 50 

EOIR 

000-06 000-00 000-00 010.25 
20220212CI2000 
TWO DIMENSIOM S CONSTAtff COEFFICIEWM S 

1 POISSON S LAPLACE 
I uxxs + UYYS a 0. 
2 DIRICHLET 
2 XEO. L)wSlh(3-14lS92----- Y) 
2 Xw3-141SS2051-13 u 0. 
2 YWO. U:o.7s*srm(X)-SIN(3.*X) 
2 Yul. USO. 
3 FUNCTIOti TRUIEMY) 
3 DATA PI/3.141532b-l-;-l---rsoo 
3 TI a 3.*SIMH(I.-Y)*Slti(X)/(4.*SIMH(l.)) 
3 T2 n SIM(3.9(1.-Y))*SIN(3.*X)/SIMH(3.) 
3 T3 aSINH(Polo(PI-X))*SIN(PI*Y)/SIMH(PI*Pl) 
3 TRUE a Ti - T2 + T3 
3 RETURN 
3 END 
3 FUNCTION SINH(X) 
3 EXPX n EXP(X) 
3 SIM a 0.5*(EXPX-l./EXPX) 
3 RETURN 
3 END 

'IEOR 
"EOF 

o PROBLEM 51 

"EOR 
*PARAMETER SET I(AmO.3) 
0 009-38 100-05 090.05 010.1s 
EXPAMB 51/0.39 I/ 
0 
OPARAMETER SET 2(A=0.5) 

009.37 100-05 090.05 010.10 
EXPAtiD 51/0.592/ 
"EOR 
4*PARAMETER SET 3(k--0.6) 

009-36 100-05 090-05 010-05 
EXPAND 51/0-693/ 
"EOR 
*PARAMETER SET 4(AnO.7) 
0 009.36 100-OS 090.05 010-05 
EXPAND 51/0.794/ 

"EOR 
vEOF 

PROBLEM 52 

OEOR 
*PARAtIETER SET I(Aw2.) 

008.06 010.05 005-00 010.05 
EXPAND 52,12*91/ 



000.19 D80.00 000.00 005-30 
EXPAND 53/300920./ 
" EOR 
*PFWAME`TER SET 2(A=10.010 1) 
4D 000-12 006.30 000.00 006.30 
EXPAtiD 53/10. 9 3.14 ISS26535097S/ 
"ECR 
*PARAMETER SET 3(A=10.09 B010-0) 

000.12 006-30 000-00 006.30 
EXPAND 53/ 1 0. 9 I 0. 
"EDR 
*PARAMETER SET 4(4-30.09 B=10.0) 

000.27 006.75 000.00 006.7S 
EXPAKD 53/30.,olO./ 

"EOR 
"EOF 

PROBLEM 54 

"EOR 
*PARAMETER SET i(A=0.5) 
0 000.09 0140.05 000-10 010-20 
EXPAND 54/.5/ 
"EOR 
*PAPAMETER SET 2(A80.9) 

000.17 010.20 000.25 015-30 
EXPAND 54 / 0. S/ 

"EOR 
*EOF 

PROBLEM 55 

,,EDR 
*PARAMETER SET 1(A--I.,p Bu3.t C-1) 

008.13 000.00 005-20 G20-35 
EXPAtiD 
tEOR 
*PARAMETER SET 2(A--3.o, B=2.. Cal) 
0 008.18 oco.00 005.20 013.35 
EXPAND S5/3-9 2. *It 2/ 
"EOR 
*PARAMETER SET 3(Aul.9 B=3.9 C=2) 

008.15 000.00 005.20 027.40 
EXPAND 55/1.o,3.92i,3/ 
"EDR 
*PARAMETER SET 4(A=G.o B=2.9 C22) 
0 008.07 000.01) 005-20 005-10 
EXPWD 55,/6.92.*2o,4/ 

"EOR 
"EOF 

PROBLEM 56 

*EOR 
*PARAMETER SET I(A=09 Sxl) 

050.S3 100.80 030.35 
CVD&Nn ccyn-llol 



6 

'EDP " EOF 



E L L P A C K P D E P 0 P U L A T I 0 N M A C P 0 F I L E 

MACFIL 

MACFIL COMTAIMS THE LWORMATIDM NEEDED TO FULFILL THE MACRO 
CALLS ORICINATItiC IN EOWIL. 

MACFIL IS DIUIDED UP INTO RECORDS WMICH ARE NUMBE OIP 19 29600 
ETC. THOE END-OF-RECORD IS DESIGMATED BY SEOR ("EOR OM MOM-CDC 
IIISTALLATIONS). 

RECORD 0 CCKTAINS A DESC*RIPTION OF THE PURPOSE AMD ORGANIZATIM 
OF MACFIL. RECORDS It 2s 3... CONTAIN THE INFORMTION MEEDED M 
CENERATE THE ELLPACK PROGRAMS CORRESPOtiDINC TO PROBLEMS It 29 3... 
OF THE El-ilPACK PDE POPULATION. ALTMMXM SOME OF THE PROBLEMS ARE 
NOT PARAMETERIZED AKD HENCE HALJE 40 MACRO CALLS* YETP THERE ARE 
OLt"Y RECORDS FOR THESE PROBLEMS Oti MACFIL SW THAT THE PROBLEM AKI) 
MACRO MUMBERS MAY BE IN A OM-TO-OfIE CORIRESPMDENCE. REC VS 
Lo 29 3... HAVE THE FOLLOWING FORMAT: 

LINES 1-3: L.INES I THROUGH 3 COtiTAIN THE MACRO NUMBER. 

LINE 4: LIME 4 CONTAINS THE Pq'OBLEM TYPE INFORMATION STARTIMC 
IN COLUM 11 WHICH IS USED TO TEST THE COMPATIBILIY OF THE PRO- 
BLEM WITH THE ELLPACK ROUTINES SELECTED IN THE ENCODED PROCRAM 
(SEE ROUTINE COMPAT). THIS IN7CRMATION BECOMES A COMMENT IN THE 
GEMERATED ELLPACK PRQCRAM. 

COMPAT USES THE PROBLEr, TYPE INFO (PTYPE) AND DISRETIZATION 
MODULE INFO (DM",PYPE) TO DETERMINE WHETHER MODULE DISMOD IS 
COMPATIBLE WITH TME Clt.,IEN PDE PROBLEM. TmE NRTYPE (MOW 15) 
ITEMS IN TH"L" ARRAY PTYPE AND IN EACM ROW OF THE TABLE DMTYPE 
HAVE THE FOLLOWING MEANIMCS: 

VALLIE PTYPE MEANINC DMTYPE MEA14INC 
-.-, -------------- 

0 ITEM NOT PRESENT ITEM MUST "COT BE PRESEMT 
I ALWAYS MATCHES ALWAYS MATCHES 
2 ITEM PPE.SENT ITEM MUST BE PRESENT 

THE 14 ITEMS CURRENTLY CHECKED FOR COMPATIBILITY ARE: 

COtiCERNINC THE OPERATOR 
I TWO DIMENSlOhAL 
2 THREE DIMENSICf 
3 POISSON ECIUATIM 
4 LAPLACE EOUATION 
5 UX OR IJY TERMS 
6 CONSTAMT COEFFICIEMTS 
7 SELF-ADJOINT FORM 
a HOMMENEOUS 
9 UXY TERM 



WRITTEN BY TYPING A C IN C(LLM 2. FOR PORABILITY . 
THE END-OF-RECORD IS XTECTED BY THE PRESENCE OV A (-DASH 
IN COLUWI 1. 

REATED FILES: GENPCM. EOIFIL. OPTTIL. GRDFIL. WTFIL AND I'CTA 

'EOR 

*MACRO 1I 

* 2000002000020 
I TWO DIMENS1IOtS $ SELF-ADJOIrT 
I EXP(X*Y)UXXS + EXP(-X*Y)UY$ - I./(I.*X*Y)U F(X.Y) 
2 MIXED 
2 XsO. . MIXED a (I.)U + (-(&A))UX * GX0(Y) 
2 X=l. * MIXED * (I.)U + ( &A )X * GX1(Y) 
2 Y=0s , MIXED * (1.)U + (-(&A))JY * GYO(X) 
2 Y=1. . MIXED a (1.)U + C LA )LY GY1(X) 
3 FUNCTION TRC(X.VY) 
3 COMMON 'Carton' PI 
3 DATA PIt3. 1415565358579' 
3 TRUE = .75*EXP(X*Y)*SI(PI*X)*SIN(PI.Y) 
3 RETURNi 
3 END 
3 FUNCTION F(X.Y) 
3 COMMOt 'CONCOM' Pt 
3 PX a PI.X 
3 Py a Pl*Y 
3 SPX * SIN(PX) 
3 SPY aSt"(PY) 
3 EXY * EXP(X*Y) 
3 F * .75*(EXY.EXY.SPY.((a2..vY*Yv-PI.pI).sPx3.PI*Y'WS( Px)),+ 
3 s PI*SPX.(X*COS(PY)-PI.SPY)-EXY*SPXSSPY/(I.+X+Y)) 
3 RETURN 
3 END 
3 FUNCTION 0XO(Y) 
3 COtMN 'CONCOtI' PI 
3 GXO = -(LA)WPI*.75*SIN(PI*Y) 
3 RETURN 
3 EtND 
3 FUNCTIOII CXI(Y) 
3 COMMON 'CONCOM/ PI 
3 cXI = -4&A)*PI*.75*EXP(Y)eSIN(PIoY) 
3 RETURN 
3 END 
3 FUNCTION GYO(X) 
3 101?C 'CONCOM' PI 
3 G'iO a -(&A)*PI*.75*SIN(PlX 8 
3 RETUtN 
3 END 
3 FUNCT ItC GY1(X) 
3 COMMON /CONCOM/ PI 
3 CYL a -(&A)*PI.75EXP(X)eSIN(PI*X) 
3 RETURN 
3 END 
3 FlUCTION CDXU(X.Y) 
3 CDXU = YeEXP(XoY) 
3 RETURN 
3 EtND 
3 FUNCTIOt CDYU(X.V) 
3 CDYU a -X.EXP(-X*Y) 
3 RETURN 
3 E"D 

'EOR 

'MA4CRO 2 - 

'EOR 

oMtACRO 30- 

.000200200Z1020 

1 TWO DIMSENSIONS S CONSSTANTb COFTICIENTS $ POISSON 

52 



I LD + UYYS a F(X#Y) 
2 DIRICHLET S EOOEKM 
2 X=o. . USO. 
2 Xxt1 . UnO. 
2 Y=O. . ltOo. 
a Y=1*. U-O. 
3 FIMCT I I TRUE XtY) 
3 CtI /OCOKlC/ CvCAA1.AM2vINTL 
3 DnAT INITL/l/ 
3 IF (INITL .EQ. O) CO M 10 
3 CJ +(&)*(F/l(A) 
3 $ (A*(ll/(1sz)))) 
3 CAAl n C*( )*( (&A)-l. 
3 A12 n LA-2. 
3 IMITL n 0 
3 10 COKI"tJNE 
3 TRUE a C*(X(&A)-X)*(Y"(LA)-Y) 
3 RETUIRM 
3 END 
3 FUNCTI Oh F (X. Y) 
3 COM MOr1 /CONCOM/ C#C l PvA -M2oINlTL 
3 IF ( IMITL VED. O) GO TO 10 
3 CJ1 ( &)( &) -())) 
3 s -(&A)**( 1 /( l.-(LA) ) ) )*2 
3 CAA aw4 C (&A)*( (4A)-i. ) 
3 AM2 n &A-2. 
3 INITL a O 
3 10 CONtTINU? 
3 I F ( x. EG.O . -DR. Y.*EG0+O + ) CO TO 20 
3 F = C:AAI*(X*- A 2*(Y**(4A)-Y) 
3 s YOOAT12* (X*- (&AR) X ) ) 
3 R TUIRt 
3 20f F aO0 
3 RE TURN1 
3 EN1D 

MACRO 4 
0*---*0*0*0* 

* ~~202002! 000020 
t ~~TWO DIMENSIONS S CC>"STAKT COEFFSCIETS S PtOI50 

1 UXXS UYYS = .*X*Y*EX(X+Y)*(X*Y+X+Y-3. ) 
2 niIXED 
2 X=O. MIXED C] k1.)U + (-(&A)*(Y-Y*Y) BUX C(Y) 
2 Xa1. USO. 
2 Y"0O. UMO. 
2 Ya1. U=O. 
3 F"UNCTION TRUE(XoY) 
3 TPUE a 3 -*7XP(X*Y)*X*Y-* 1 -X)4t 1 -Y) 
3 RETURN 
3 END 
3 FUNCT10i G(Y) 
3 TEMP a (Y-Y*Y)**2 
3 c a -(&A)*TEMP*3.*EX(Y) 
3 REtJRM 
3 END 

*EOR 

4 b~~000021 002002 
1 TLin TITMk"tM * rS #ac SrC C TEFICi 



3 FrUCTIci F(X.Y) 
3 COMMON /COfCOM' TIEPI 
3 CTPY a COS(TWOPI*Y) 
3 F a 2..X.(X-1.).(&LA(1.-CTPY)-TWOPI.TWOP.CTPY) 
3 S * 16.*(CTPY-1.) 
3 RETURV 
3 END 

*EOR 

*MACRO 76 

EOR 

MACRO 8- 

* ~~2020021002000 
1 TWO DIMENSIONS S CONSTANT COEFFICIENTS S POISSOM 
1 UXXS * JYYS a D2P(X)OP(Y)+P(X)* (Y) 
2 DIRICHLET 
2 X=3. . UZTRUE(X.Y) 
2 X=1. . U=TRUE(X.Y) 
2 Y=O. . U=TRUE(X.Y) 
2 Yal. tJ TRUE(X.Y) 
3 FUtiCTIOII RE(X.Y) 
3 TRUE a P(X)*P(Y) 
3 RETURN 
3 END 
3 FUtCTION P(X) 
3 COMMl 'CONCOM/ AsB 
3 DATA A. B/1.. 0./ 
3 Xl L&A 
3 X2 1. - (&A) 
3 IF (X .LT XI) GO TO 1 
3 IF (X GT. X2) GO TO 2 
3 HI a B -A 
3 DX X2- XI 
3 P - A + DPHI*(X-X1)..3/(DX..3)-3..fPHIM(X-X1)O*3*(X-X) 
3 s /DX**4 + 6 .DPHIC(X-Xl)*-3.(X-X2).e2/DX*5 
3 RETURN 
3 1 P a A 
3 RETURN 
3 2 P a B 
3 RETURN 
3 END 
3 FUNCTIOM D2P(X) 
3 COMMON 'COtCO'/ A.B 
3 XI aILA 
3 X2 = 1. - (LA) 
3 IF (X .LT. XI) CO TO 1 
3 IF (X .GT. X2) GO TO 1 
3 DPHI = B A 
3 DX = X2 X1 
3 C3 = DPHI/DX**3 
3 C4 = -3.*DPHI'DX.4 
3 CS = 6.*DPHI'DX*05 
3 D2P = 6..C3*(X-X1).SC4.(X-X2).(X-X2)+ 
3 S 6 . C4.&t -X1 ) *2+6..C5.-( X-X1 )*( X-X2)82 

3 $ 12.*CS ( X-X ).*2*CX-X2)+2.@C5*(X-X1 )3 
3 R?ETURN 
3 102P-. 
3 RETURr 
3 END 

* 2000020002000 
1 TWO DISNSIONS S C?tSTfT COFICIENT 
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1 UXXS + UYYS - 100.LS a .5.(&An2-100.).COSH(&AVY)/DSH(&A) 
2 DIRICHLET 
2 X 0. , UTRUE (X.) Y) 
2 XuI. U*TRU(X.Y) 
2 V=O. U.TRUCCX.V) 
2 Y=1. * UuTRtE(XtY) 
3 FUNCTION TRUE(x.Y) 
3 TRUE .5*(Cxt10..X)'CI(10.)+COSH(LA.VY)/COSH(4A)) 
3 REURN 
3 END 
3 FUNCTION CZ8(Z) 
3 EXPZ * EXP(Z) 
3 COSH 0.5(EXPZ1./EWZXZ) 
3 RETURN 
3 END 

EfOR 
*o*oneeonee 
* MARO 10 * 

* 2020021002002 
1 TWO DIMEtSIt$S S COTAtT COEFFICIET POISSOF 

UXXS + UVYS = F(X.Y) 
2 DIRICHLET S OCMXENE1S 
2 XKO. U=O. 
2 X1. * ULrO. 
2 YaQ. . U20. 
2 Y=1=. U'O. 
3 FlUNCTION TRE(XV Y) 
3 U = -&A*((X-.5)002+(Y-(&B))**2) 
3 TRUE = EXP(U)sX*(X-1.)sY*(Y-1.) 
3 RETURN 
3 END 
3 FUNCTIDO F(XtY) 
3 TEMP = EXP(-&LA((X-.5)..2+(Y-(&B))n02)) 
3 UXX -TEaP*Y*(Y-1.)*(-2.*&A*(X-.5)a 
3 s (-2.*&A*X*03+3..&A.X.32*(2.-LA)OX-1.)+ 
3 s (-B.*&A*X**2&6,eL&AX+(2.-&A))) 
3 UWY TEMP*X*(X-1.)*l-2.*&A*(Y-&B)- 
3 5 (-2*&A*YV3+2..&A.* 1.+&B)OYO*2+ 
3 5 2.*(1.-&A*LB))Y-1.).(-6 ..*AY..2+ 
3 s 4.*&A*(l.+&B)*Y+2.*(1.-&A&B))) 
3 F = UXX + UYY 
3 RETURN 
3 ESI 

'EOR 

. MCRO 113 

* 2020021002000 
1 TWO DIUCSIONS $ CONSTANT COtFFICEiNTS S POISSON 
I UXXS * UYYS F (CX ) 
2 DIRICHtET 
2 XuO. * lUTRUE(X,Y) 
2 XKl. . U-TRUE(X.Y) 
2 Y *0. . U=TRUE(X. Y) 
2 YV1. * UsTRUE(X.VY) 
3 FUNMCTIOt TRLEYX.) 
3 COMMfl 'COtCOM' PI 
3 DATA PI'3.1415s2&5358579' 
3 TEMP = X-Y+2. 
3 TEIP4 = TEMPn4 
3 TRtF = SIN(&A*TEMP4rTEMPNl.TEN.P4)) 
3 RETURN 
3 END 
3 FLXCTION F(X.Y) 
3 COMMON 'COtt PtI 
3 14 3 X-V+2. 
3 R=aWee5 
3 S u 1.+W..4 
3 U=wR'S 
3 AU w&IWU 
3 RX X * S..W.4 
3 RXX = 20.E4nU*3 
3 SX = * 3 
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3 S>X 3 12 *We2 
3 S2 SOS 
3 S3 a S2*S 
3 UX a (SORX-R*SX)/52 
3 UXX a (S2.00c-R*SeSXX-2..S.SX.#X+2R.*SX2)hS3 
3 CAU a CO(A) 
3 SAU t Slh(A) 
3 UXX = (LA )(CAMUXX- (LA )*SA*UI*UX) 
3 F a 2.0LUXX 

.3 RETUlR 
3 END 

'EOR 

* MACRO 12 * 

* 2000200002000 
I TWC DIMENSIONS 
1 UXXS + UVYS + (1.+SIN(&AAX))U)S 
1. - COS(&A*Y)LS a F(X.Y) 
2 DIRICHLET 
2 X=0. * UsTRUE(X,Y) 
2 X=l. * U=TRLJE(XtY) 
2 Y.0. * U=TRIE(XtY) 
2 Y=1. * U=TRUE(XoY) 
3 FUNCTION TRUE(X.Y) 
3 TRUE a COS(L&BY)4SIII(&B*(X-Y)) 
3 RETUrL 
3 END 
3 FUtCTION F(X.Y) 
3 BXtI u LB*(X-Y) 
3 UX a &BOCOS(BXNY) 
3 B2 = (&B)*(&B) 
3 UXX = -B2*SIN(BKPI) 
3 U = COS(&B*Y)tSIN(BXMY) 
3 UYY = -B2*U 
3 F = UXX + uYY + (I.+SIN(&AOX))OLX 
3 S - COS(&A*Y)*U 
3 RETURN 
3 END 

'EDR 

*ACRO 13* 

'EOR 

o MACRO 14 - 

* 2000220002000 
1 CODiSTmT COEFFICIENTS 
1 UXXS + 2.UYYS + 3.UXS - 4.UYS - US F(X.Y) 
2 DIRIHtET 
2 X=0. . UsY 
2 X=1. . lUrTRUE(X.Y) 
2 Y=0. * U=0. 
2 Ycl. * LJ1. - 0.8*(&A) + (&A)eARS(X-0.8) 
3 FUNCTION TRUE(X*Y) 
3 TRUE = YV(1.-.8*(&LA).(2.-Y)+(&A).ABS(X-.8)-)(2.-Y)) * 

3 $ XoY*EXP(-XOY) 
3 S *Uw'-1. ) 
3 RETURN 
3 END 
3 FUNCTION f1t(X.'f) 
3 0 * (2.-V).ft(ABS(X-,8) ) 
3 P = 1.-.8.(&)n(2.-V) + (LA).EXP>(O) 
3 DXC = t2.-V).C(X)'ABS(X-.8) 
3 DXXO -(2- vfX)*z(X )v 
3 flY0 = AL=(ADS(X-.8) ) 
3 DWO'0 . 
3 DXP * LA.DOEXP(O:) 
3 DXXP = ( &FI).DXO.EP( O ) + (LAQ)DXOnZE XP0O) 
3 DBYP = . 8.AL6(LAS)EXP((t2.-YV).ALO(&A) ) + 
3 $ &A).DVO*EXP(O) 
3 DYYP = -.*8.4tOC(tLAR)...EXP( (2Z. -Y ).ftOG( &A)) + 
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3 S &ADVYYEXP(O)+&A.DY42"EXP( 0) 
3 U Y YP + XEXF(-X*Y3)( YY-YV) 
3 UX = YDXP + (1.-X*Y)*(YVY-Y)*E(-X(Y) 
3 UXX a Y=l}XXP-Y*(Y*Y-Y3-E(-X*Y)-(2.-X*Y) 
3 UY P + YVDYP + XeEXP(-XVY)e(2.eY-l.-XOY*(Y-1.)) 
3 UWY a 2.*DYP + Y*DYYP + XOEXP(-X-Y)*(2.-4.*X*Y+2.*X+ 
3 $ (X-Y )002-X*X*Y) 
3 F a UXX + 2.UYY + 3..lJX -4.*.JY U 
3 RETURN 
3 END 
3 FIXCTIOf GtY) 
3 G 1. 
3 IF ( Y .LE. .8 ) G - -1. 
3 RETLURN 
3 END 

*EOR 
.****-*eee*. 
*ACRO 15- 

* 2000200002000 
I TWO DIMENSIMS 
1 UXXS + UYY$ + (&A)/(Y+(&C))UYS F(X.Y) 
2 DIRICHET 
2 XO0. * U=TPUE(X.Y) 
2 X.l. * Lf-TRUE(X.Y) 
2 Vw0. * U=TRUE(X.Y) 
2 Va1. * U-TRUE(X.Y) 
3 FUtICTION TRUE(X.Y) 
3 TRUE = (Yvo*k&B) + QS(XevY*Y0)-l.)9XX*(X-l.)**2 
3 RETURN 
3 END 
3 FUNCTIOIi F(XVY) 
3 Fl = Y-*&B + COS(X*YeY) - 1. 
3 DXFI Y Nu(X*Y*Y 
3 DX1VI -Y*44*COS(X*YVY) 
3 f2 u X*X*(X-l.)i(X-1.) 
3 DYF2 a 4. X*93 - 6. X*X + 2.*X 
3 DXXF2 * 12. X.X 12. X + 2. 
3 UX * DXFlF2 + Fl*DXF2 
3 UXX * DXXFI*F2 * DXFI*DXr2 + DXFI*DXF2 + Fl* 
3 DYFI * &B*Y**(&B-l.)-2.0.X*Y*SIN(XV*YY) 
3 DYYF 1 &B-(&B-1. ).Ye(&B-2. )-2.OeXeSIM(X*Y*Y)- 
3 S (2.O*X*Y)9*2*CDS(X*Y*Y) 
3 UY = DVF19F2 
3 UYY = DYFI*F2 
3 F = LIXX + UYY + (&A)/(V+(&C))*UY 
3 RETLUR 
3 EMD 

'EOR 

MiACRO 16o 

* 2000200002002 
1 TWO DIMENSIONS 
I UXXS + UYYS + (500./(250.*Y-j.))UYS -1./&32 
2 DIRICHLET S HIOMGEMEOUS 
2 XNO. . U=0. 
2 XU&B . U=0. 
2 YVO. * U10. 
2 Yu&B * 10. 
3 F11CT I ON TRUE ( X * Y ) 
3C 

3C * 
3C ^ 1?CRO 16 PRMETERS 

3C ^*v^^^*....e...*.*.*e*^O*.******^^^*^^ ***e 

3C ^ A I B 0 

3C ^ 
II_x 1 

3C ^ 1 I 
0 

3C * 101t 2 
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3C 
30 
3 REAL DERVSL(6). TABLE(20.20). GRIDI(20)9. GRID2(20)t 
3 S TlB1(100). TlB2(100). T1B3(100), T1B4(100). 
3 S T2BI(100). T2B2(100), T2B3(100), T2B4(100) 
3 EOlJIUALENCE (TABLE(1 1) , T&ABI(l)). 
3 s (TABLE(1. 6) , T&AB2(1)). 
3 $ (TABLE(l11) , T&AB3(1)). 
3 S (TABLE(1916) . T&AB4()) 
3 DATA NGRID. IGRDD/20. 20' 
3 DATA GRID1'0.0000000. 0.0526316. 0.1052632. 0.1578947. 
3 S0.2105263. 0.2631579. 0.3157895. 0.3684211. 0.4210526. 
3 50.4736S42. 0.52631589. 0.5789474. 0.6315789. 0.6842105. 
3 $0.7368421. 0.7894737. 0.8421053. 0.8947368, 0.9473684. 
3 51.0000000' 
3 DATA GRID2'0.0000000. 0.5163158. 1.0526316. &.5789474. 
3 52.1052632. 2.6315789. 3.1578947. 3.6842105. 4.2105263. 
3 S4.7368421. 5.2631579. 5.7894737. 6.3157895. 6.8421053+ 
3 57.3684211. 7.8947368. 8.4210526. 8.947368. 9.4736842 
3 510.000000' 
3C 
3C APPROXIMATE SOLUTION OF PROBLEM USIWE 
3C P3-Cl COLLOCATION (8 X 8 GRID) 

3 DATA TIBl' .000000. .000000. .000000. .000000. .000000* 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .4373239 .752189. 
3 S .845004. .667101. .268576. -.282318. -.865116.-1.3497729 
3 S-1.614187,-1.614187.-1.349772, -.865116. -.282318. .268576. 
3 S .667101. .8450049 .752189, .437323. .000000. .000000. 
3 S .1370489 .236861. .270609, .224243. .112455. -.044762. 
3 S -.212208. -.351906. -.428204. -.428204. -.351906. -.212208. 
3 S -.044762. .112453. .224243, .270609. .236861 .137048. 
3 s .000000. .000000. -.003242. -.003557. .003720. .020941. 
3 S .046046. .076?174. .106132. .130279. .143314. .143314. 
3 S .130279. .106132. .076174. .046046. .020941. .003720. 
3 S -.003557. -.003242. .000000. .000000. .009896. .019390. 
3 S .030544, .044457? .060368. .077176. .092789. .104903. 
3 S .111355. .111355. .104903. .092789. .077176. .060368. 
3 S .044457. .030544. .019390. .009896. .000000' 
3C 
3 DATA TIB2/ .000000. .013971. .026502. .038743. .051349. 
3 S .063996. .076176. .086842. .094823. .099016. .099016. 
3 S .094823. .086842. .076176, .063996. .051349. .038743. 
3 S .026502. .013371. .000000. .000000. .015859. .029741. 
3 S .042343. .054096. .064900. .0745S6. .082564. .088339. 
3 S .091329. .091329. .088339. .082564. .074556. .064900. 
3 S .054096. .042343, .029741. .*01F859. .000000. .000000. 
3 S .016673. .031077, .043666. .054754. .064370. .072490. 
3 S .078918. .083398. .085685, .085685. .083338* .078918. 
3 S .072490. .064370. .054754. .043666. .031077. .016673. 
3 S .000000. .000000. .016733. .031075. .043377. .053906. 
3 S .062755. .069986. .075547. .079335. .081251. .081251 . 
3 5 .0793359 .075547. .069986. .062755. .0539069 .043377. 
3 5 .031075. .016733. .000000. .000000. .016475. .030497. 
3 5 .342367. .052332. .06052. .067076. .072004. .075305. 
3 S .076961. .076961. .075305. .072004. .067076. .060528. 
3 S .052332. .042367. .030497. .016475. .000000' 
3C 
3 DATA TIB3' .000000. .015968. .029464. .040772. .050141. 
3 S .057737. .063711. .068146. .071081. .072546. .072546. 
3 5 .071081* .068146. .063711. .057737. .050141. . 040772. 
3 S .029464. .015968. .000000. .000000. .015271. .028075. 
3 S .038703. .047416. .054403. .059840. .063836. .066459. 
3 S .067764. .067764. .066459. .063836. .059840. .054403. 
3 5 .047416. .038703. .028075, .015271 . . 000000. .000000. 
3 $ .014413, .026379. .036211. . 044187. .050518. .055398. 
3 $ .058956. .061275. .062425. . 062425. .061275. .058956. 
3 $ .055398. .050518. .044187. .036211. .0263?9. .014413. 
3 5 .000000. .000000. .013380 . . 024349. .033253. .040398. 
3 5 .046011. .050300. .053406. .055418.'# .056415. .056415. 
3 5 .0O55418. . 053406. .050300. . 046011. .040338. .033253. 
3 5 .024349. . 013380. .000000. .000000. .012155. .02Z1951. 
3 $ 029782. .035988. .040806. . 044458. .047085. .048778. 
3 5 .043614. .049614. .048773. .047085. .044458. .040806. 
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3 S .035988o .029782o .021951s. .012155. .000000' 
3t: 
3 DATA TlB4t .000000. .010700. .019118. .025712. .030859. 
3 S .034803. .037766. .039885. .041243. .041913. .041913. 
3 S .041243. .039885. .037766. .034803. .030859. .025712. 
3 S .019118. .010700. .000000. .000000. .008939. .015729. 
3 s .020901. .024871w .027871. .0W104. .031693. .032706, 
3 S .033205. .033205t .032706. .031693. .030104. .027871. 
3 S .024871. .020901. .015729. .008939. .000000. .000000. 
3 S .006821. .011652. .015191. .017873. .019870. .021347. 
3 S .022392. .023055. .023382. .023382. .023055. .022392. 
3 S .021347. .019870. .017873. .015191. .011652. .006821. 
3 S .000000. .000000. .004061. .006573. .008326. .009659. 
3 S .010637. .011357. .011865. .012187. .012345. .012345. 
3 S .012187. .011865. .011357. .010637. .009659. .008326. 
3 S .006573. .004061. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000' 
3C 
3 DATA T2B1' .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. O .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. 1.335077. 2.627660. 
3 S 3.841175. 4.942613. 5.905559. 6.7046S2. 7.3209259 7.740846. 
3 S 7.952477. 7.952477. 7.740846. 7.3209fi25. 6.704662. 5.055599. 
3 S 4.942613. 3.841175. 2.627660, 1.335077. .000000. .000000. 
3 S .461828. .907873. 1.325933. 1.704934. 2.035971. 2.310499. 
3 S 2.522111. 2.666250. 2.738883. 2.738883. 2.666250. 2.522111. 
3 S 2.310499. 2.035971. 1.704934. 1.325933. .907873. .461828. 
3 s .000000. .000000. .004144. .006349. .007212. .007204. 
3 S .006650. .005866 .005079. .004448. .004113. .004113. 
3 S .004448. .005079. .005866. .006850. .007204. .007212. 
3 S .006349. .004144. .000000. .000000. .009788. .017273. 
3 S .0229199 .0271149 .030140. .032266. .033690. .034547. 
3 S .034958. .034958. .034547. .033690. .032266. .030140. 
3 S .027114. .022919. .017273. .009788. .000000' 

3 DATA T282' .000000. .012342. .0222909 .030204. .036406. 
3 S .041151. .044680. .047169. .048744. .04SS17. .049517. 
3 $ .048744, .047169. .044680. .041151S. .036406o .030204. 
3 s .022290. .012342. .000000. .000000. .013829. .025208. 
3 S .034447. .041830. .047590. .051948. .055OS069. .057071. 
3 $ .058058. .058058. .057071. .055069. .051948. .047590o 
3 S .0418300 .034447. .025208. .013823. .000000. .000000. 
3 $ . CIIZZ5. .0?633. .03S334 .044885. .0512219 .056050. 
3 S .059531. .061777. .0628868 .062886. .061777. .059531. 
3 S .056050. .051221o .0448859 .036834. .026848o .0146659 
3 s .000000. .000000. .015010. .027527. .0378250 .0461579 
3 S .052736. .057767 .0S1402. .0637529 .0649139 .064913. 
3 S .C63752. .0614029 .057767. .0527369 .346157o .037825. 
3 S .0275270 .015010. .000000. .000000. .015044. .027595. 
3 S .037925. .046287o .0528949 .057949. .061604. .063968G 
3 S .065137. .065137o .063968. .061604. .057949. .052894. 
3 S .0462879 .037925o .027595. .0150449 .000000' 
3C 
3 DATA T283' .000000o .0148169 .027148. .037276. .045459. 
3 S .051915. .056847. .060411. .062715. .063853. .063853. 
3 S .062715. .060411. .056847. .0519159 .045459. .037276. 
3 S .027148. .014816o .000000. .000000. .014364. .026261. 
3 S .0359871 .043815. .049968. .054657. .058039. .0602209 
3 S .061298. .0612389 .060220* .058039. .054657. .049968. 
3 $ .043815, .035387. .0262619 .0143649 .000000. .000000. 
3 S .013709. .024977. .034123. .041441r* .047161. .051503. 
3 $ .054625. .05S6634. .057626. .057626. .056834. .054625. 
3 $ .051503. .047161.o .041441. .034123. .024977. .013709. 
3 $ .000000. .000000. .012843. .023282. .031671. .038327. 
3 $ .043491,o .047391. .050184. .051976. .052860. .052860. 
3 $ . 051976. .050184.* .047391.s .043491.s .038327. .031671.s 
3 $ .023282. .012843. .000000.t .000000.t .011754. .021157. 
3 $ . 028607. .034455. .038948. .042319. .044723. .046259. 
3 $ .04701G. .047016. .046259. .044723. .0O42319. .038948. 
3 $ .034455. .028607.t .021157. .0O11754. .000000' 
3C 
3 DATA T234/ .00O0000. . 010412. . 018546. . 024867. 029760. 
3 $ .033474. .036241. . 038203. .039452. . 040067. . 040067. 
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3 S .039452. .038203. .036241. .033474. .0 9760. .024867. 
3 S .018546. .010412. .000000. .000000. .008743. .015339. 
3 S .020326. .024124. .02698o. .029070. .030554. .031494. 
3 $ .031956. .031956. .031494. .030554. .029070. .026968. 
3 $ .C>24124. .020326. .015339. .008743. .000000. .000000. 
3 s .006701. .011414. .014841. .017417. .019320. .020716. 
3 S .021698. .022318. .022623. .022623. .022318. .021698 
3 S .020716. .019320. .017417. .014841. .011414. .006701. 
3 S .000000. .0000c. .004005. .006463. .008163. .009448. 
3 $ .010383. .011066. .011545. .011846. .011994. .011994. 
, S .011846. .011545. .011066. .010383. .009448. .008163. 
3 S .006463. .004005. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000, .000000. .000000. 
3 S .000000. .000000. .000000, 000000. .000000. .000000. 
3. s .000000. .000000. .000000. .000000. .000000' 
3C 
3C INTERPOLATE NUMERICAL SOLUTION BY QUADRATICS 
3C 
3 CALL tUADRD(X,Y.TABLE.CRID&A.C,RID&A.NCRID.NGRIDNrCRDD.NGRDDv 
3 S DERVSL) 
3C 
3 TRUE * DERVSL(6) 
3C 
3 RETURN 
3 END 

'EOR 
*000040000 00 00 

M ACRO 17 0 

* 2020021002000 
1 TWO DIMENSIOiS S COISTVAWT COEFFICIENTS S POISSN 
1 UXXS + UYYS a F(X.Y) 
2 X=). * UTRUE(X.Y) 
2 X=l. * U=-TRUE(X.Y) 
2 Y=O. * LfTRUE(X.Y) 
2 Yal. * U=TRUE(X.Y) 
3 FUNCTIO1 TRUE (X.Y) 
3 COMMON 'CONCOM/ A. B 
3 DATA APB 'LAd*BE 
3 BX3 * (BoX)**3 
3 TRUE * SIN(X-Y+.5) EXP(-Y*Y-(A3X3/(1.+BX3))*02) 
3 RETURN 
3 END 
3 FUNCTIOt F (X.Y) 
3 CO?'fCi 'CONCOM/ A.B 
3 BX * (BOX)oo3 
3 :DO a 6.*X*B*o3 
3 DH a DDHOX'2. 
3 H = 1. + DHOX/3. 
3 = A*(H-1.) 
3 DG A*DH 
3 FE G'H 
3 DDC = AoDDH 
3 ZFE a DC/H - C*DH8'04no2) 
3 DYfE a (HoDDG - 2.oDGCDH - COPH + 2.'C*DH*D84H)/H82 
3 S FE*FE 
3 DS = 2.FE*DFE 
3 ODS * 2. * (FEODDFE + DFEODFD 
3 SINXY a SII(X-Y+.5) 
3 EE u EXP(-Y*Y-S) 
3 UXX = -SINXY - EE(DDS-SODS) 
3 ItT" * -SINXY - EEo2.oY(1. -2.oYoY) 
3 F.U XX +LIYY 
3 RETURN 
3 END 

C OR 

*M ACRO 18 * 

0 2000200002000 
1 TWO DIMENSIONS 

1 ~~UXX$ * (1l.+XoY)LfYVS + COS(X)L'XS - EXP(-X)UY$ + 3.115 a F(X.YI 
2 CIRICHUET 
2 XsO. * U=TRUE(X.Y ) 
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2 Xal. . UsTRUE(XVY) 
2 Y'-O. * U=TRUE (X, Y) 
2 Y1l . , U=TRUE(X, Y) 
3 7LICTION TRUlE(X.Y) 
3 COMMON /COCOtV A.B 
3 DATA A.3B /LA.&3 
3 EX3 . (B*X)n3 
3 TRUE = EXP(-Y*VY-(ABX3/(1.+BX3))fl2)+SI(X-YV*.5) 
3 RETURN 
3 END 
3 FUNCTION F(X.Y) 
3 COMMON ̂COXCOI A. B 
3 BX a (BoX)Oo3 
3 DDH a 6S.XB**3 
3 DH * DW*Xt2. 
3 8 * 1. + DH*X3. 
3 G * A*(H-1.) 
3 DG a AD 
3 DDG A DDH 
3 FE =C 
3 DFE = DC/H - GCDH/(4*.2) 
3 DDFE (H*DDG - 2.*DGC*DH - G*DDH + 2..GCDMDH'H)/ 2 
3 S =FE*FE 
3 DS 2.*FEDFE 
3 DDS = 2.*(tE*DDFE + DFED) 
3 SINXY = SIrlCX-Y+.5) 
3 EE 2 EXP(-YVY-S) 
3 UXX - -SINKXY - EE(DDS-DS*DS) 
3 UYY a -SIlXY - EE*2.0(1.-2.*Y*Y) 
3 UX * -2.*DEFE*EE + COS(X-Y+.5) 
3 UY * -2.*Y*EE - COS(X-Y+.5) 
3 U * TRUE(XKY) 
3 F * UXX + (1.*X*Y)OUYY * COS(X)*UX-EXP(-X)*UY+3.*U 
3 RETURN 
3 END 

EI1R 
* ? 'f . **9 

* MACRO 19 * 

* 2000002000202 
l TWO DIIIMESIONS S SELF-ADJOIKT 
1 W(X.Y)lUS + W(X.Y)UYV$ = F(X.Y) 
2 HOMOGENEOUS 
2 X-0. 5 * ULX=0. 
2" X=1.0 * U =0. 
2 Y=0.5 * Y=0. 
2 Yfl.0 * U =0. 
3 FUtNCTION U(X.Y) 
3 COMMON 'oCNcaV PI 
3 DATA PI/3. 1415926535897' 
3 W a ( (PICOS(Pl.X)*SIN(PI.Y))n2 + 

3 s (PI.SI1(PI.X).COS(PI1Y))..2)**&A 
3 RETURN 
3 END 
3 FUNCTION TRE(X.Y) 
3 C0MM"ON 'COttON PI 
3 TRtE * SIN(PI.X)OSIi(PIOY) 
3 RETURN 
3 END 
3 FUNCTION CDXU(X'Y) 
3 COMMON /CONCCrt PT 
3 CDXU = (LA).W(X. Y)o(1l.-1./f lA) )OPIOPIOIW2.0P0IX)0 
3 S COS(2..PI'Y) 
3 RERT1P 
3 EN1D 
3 FUCTION CDYU(X.Y) 
3 COMO /OC(t P1 
3 CDYU * CDXU(Y.X) 
3 RETUR 
3 EN1D 
3 F'NlCNTION F(X.V) 
3 COIO /CONCOtI P1 
3 P12'^PI.vPl 
3 SIriPIX = SIN(PI.X) 
3 5SIMlY * SINiPIeY) 
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3 C05PIX = COS(01X) 
3 CosPIY = COS(PI*Y) 
3 TU SINPIX*SINPIY 
3 TUX PI*CDSPIX*SINPIY 
3 TUXX a -PI2*TU 
3 TrUY PI*SIWIx*cOSPIv 
3 TUY = -PI2*TU 
3 F = W(X.Y)*(TUXX + TUYY) + CDXU(X.Y)*TUX C CDUlt(XY)*TUY 
3 RETlJRN 
3 END 

' EOR 

MACRO 20 * 
*****@e*0 *ee 

* 2000000002000 
1 TWO DIMENSIOIS 
1 UXXS + UYYS - EXP(TJE(X.Y))U = F(X.Y) 
2 DIRICHLET 
2 X0.0O * U-TRUE(X.Y) 
2 XX0.50 . UUTRUE(X*Y) 
2 YO0.00 * USTRUE(X#Y) 
2 Y=0.7S * UwTRUE(X*Y) 
3 FUNCTICtI TRUE(XVY) 
3 TRUE = 10.PHI(X)*PHI(Y) + (LA) 
3 RETURI 
3 END 
3 FUNCTIOtI F'(XVY) 
3 U - 10.*PHI(X)*PHI(Y) + (LA) 
3 W * EXP(U) 
3 UXX * 10.*DDPHI(X)*PHI(Y) 
3 UYY S 10.*PHI(X)*DDPHI(Y) 
3 F a UXX + UYY - WU 
3 RETURN 
3 EJND 
3 FULCTIOr1 PH1I(Z) 
3 PHI a (Z-1.)*Z*EXP(-100.*(Z-.5).2) 
3 RETURN 
3 EN 
3 FrUrCTIOM DDPHI (Z) 
3 ON -200.*(Z-.5) 
3 3C - 2.*Z-1. 
3 t (Z-. 5)D*I2. 
3 C = Z*(Z-14) 
3 DDPHI - (-200.*C + 2.*DH*DC * DH*DHG C 2.)*EXP(H) 
3 RETURN 
3 END 

*EOR 

* CRO 21 * 

'EOA 

* MACRO 22 * 

"EOR 

* MACRO 23 * 

* 2000200000200 
1 TWO D 1Et1S I OtS 
1 WL&C(X.V)UXK(S + WLZC(XV)UVV * DXWLC(X.V)UXS * 
1. DYWIIC(X.V)US - F(X.V) 
2 XsO. * iJXs0. 
2 X=1. * UtX=0 
2 V.0. * U =TRUE (X.V) 
2 vol. * U TRIE(X.V) 
3 F'LJ'ITIOtr T1?UE(X.Y) 
3 Coitir 'COrCCN? PI 
3 DATA PI 3.14159265355979/ 
3 TRUE = OtIX)(:().) 
3 RETURN 
3 END 
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3 rurIcTioi Wl(XtY) 

3 L$ PlwSIm(PlV )* 1:P(y )+1#) 
3 W W COS(PlOX)*DlP(Y) 
3 h SORT(UX*UX +ULYUY) 
3 WI a 1.'(1(B).H) 
3 RETURN 
3 END' 
3 FUNCTION DXWI(X.?Y) 
3 COMMON rCOtCOtVl PI 
3 Lx = -PISIMl(PI*X)*(P(Y)4I.) 
3 UY = COS(PlX)*D1Pp(y) 
3 H a ST (Ux.ux + uy*uy) 
3 UXX a -PI*PI*COS(PI*X)*(P(Y)4I.) 
3 X'Y a -PI*SIN(Pl*X)1DlP(Y) 
3 HX a (UX*UXX+UY*UXY)/H 
3 DXIJI a -(LBI*HX(&F(&B)*H)**2 
3 RETURN 
3 EN D 
3 FUNCTION DYWI(X.Y) 
3 COMMON 'COrICOVV PI 
3 UX = -PI.SIN(PI*X)O(P(Y)+l.) 
3 UY = COS(PI*X)*DIP(Y) 
3 H a SOT (UXUX + U*IN) 
3 LVY 5 COS(PIeX)*D2P(Y) 
3 UXY a -PI*SIN(PIGX)*DIP(Y) 
3 KY a (UX*UXY+UY*UYY)/H 
3 Cd -(&B)*Hy/(&A+(&B)*)**2 
3 RETURN 
3 END 
3 FUNCTION W2(XY) 
3 COMMON 'CONCOMI PI 
3 UX a -P1*SIN(PI*X)*'P(Y)+4I) 
3 UY = COS(PlX)ODINP(Y) 
3 H - St (UXOUX + U*Uy) 
3 W2 = (H/(&A.(&B)*H))/H 
3 RETURN 
3 END 
3 FUCTIOth DX1(X. Y) 
3 COMMriN /oi COtCO PI 
3 UX = -PI*Slh(Pl*X).(P(Y)+I.) 
3 UY = COS(PI*X)*DLP(Y) 
3 H a SORT(LIX*UX + ULYVU) 
3 UXX a -PI*PI.COS(PIX)*(P(Y))+1.) 
3 UXY = -PI*SIN(Pl*X)*DIP Y) 
3 HX = (L'XOUXX+UWU X?y) 'H 
3 DXW2 a -tOCH**2*ExP(H(LA'&CLB)*t))+ 
3 S (&A)*(HX/(&Pt-&B)OH)@*2)41 
3 S *EXP(H/(&Ar(&B)*H)) 
3 RETURN 
3 END 
3 FUrCTIOI DYW2(X.Y) 
3 CONICt0 'CONCOI PI 
3 LX a -PIeSIN(PIexl*(P(Y)+l.) 
3 U' a COS(PI*X)*DlP(y) 
3 H a SORT (UX*UX + UWWLJY) 
3 U'' a COS(PI*X)*DZP(Y) 
3 lUXY a -PZSItN(PI*X)*DlP(Y) 
3 NY = (LX*UXY+UY*U'YY)'MH 
3 DYW2 w -HYaH**2EXP(H/(&A (LB)*H))+ 
3 S $&A)*(HY(&A+(SB1*H)**23/H 
3 S *EXP(H/(&A+VLB)*H)-) 
3 RETURM 
3 E"D 
3 FNCTION U3(XY') 
:3 COMIItON /CO1CO't' P1I 
3 ts = -PI*SIN(PIOX)O(P('?)+1.) 
3 U' * COS(PI'X ).DlP('r) 
3 H * SORT(UX'UX + UYSLJN 
3 W33 * &A4tT2ANHl(&lB.Ht) 
3 RETURN1 
3 ENED 
3 FUNCT ION SECH(X ) 
3 EXP = EXP(Xv 
3 SECH = 2* "(E~X IL.'EXPX)J 
3 RETlRN 
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3 END 
3 FUNCTIOf DXW3(X.Y) 
3 COMMON 'COtCOM/ PI 
3 UX a -PI*SIN(PIq)*(P(Y)+1.) 
3 LtY * COS(PI.X).DIP(Y) 
3 H * SQRT(UX*LX * UY*UY) 
3 UXX a -PI.PI.CS(PI*X)*(P(Y)+i.) 
3 UXY a -PI*SIM(PI*X)*DIP(Y) 
3 HX = (LUXUXX.UY*UXYP)' 
3 DXXW3 a (&A).(&B3)SECH((&B).H)02t1Xo'H 
3 s -(LA)*TANH( &B)S)*)HX/H**2 
3 RETURN 
3 END 
3 FUNCTIrux DYW3(XGY) 
3 COMMON 'CO'COtl' PI 
3 UX = -P!OSIN(PI*X)o(P(Y)+1.) 
3 lUY = CQS(PI*X)*DlP(Y) 
3 H SOQRT(UXLX + UJY*UY) 
3 lUYY * COS (PI*X)*D2P(Y) 
3 UXY * -PI.SIN(PIOXK*DIP(Y) 
3 HY a (U`XO*UXY*+UYIYY)/fH 
3 $ *EXP(H/(&A.(&B)*H)) 
3 1743 = (&A).(&B3)SECH'(&B)oH)*@24{Y/H 
3 $ -(LA1)TAH((SLBE)*o)HY/Hn2 
3 RETURN 
3 ENAD 
3 FLNCTION F(X.Y) 
3 CO4tCN 'C%."ONCOM' PI 
3 UIX = -PIOSIN(PI*X)*(P(Y)+1.) 
3 AX * -PI.P1.CQS(PI^X)*(P(Y)+I.) 
3 LV = COS(PI*X)*DIP(Y) 
3 LVY * COS(P1.X)DaP(Y) 
3 F 14&C(X.YY).(XX+UYY)+DXW&C(X.Y)*UX*XDYWC(X.Y).Ly 
3 RETURN 
3 ENiD 
3 FUNCTION P(X) 
3 DATA A. B. C '1.0. C.0. &D. 
3 X1 = .S - C 
3 X2 S _ . , 
3 IF (X .LT. XI) CO TO 1 
3 IF (X .CT. )2) CO TO 2 
3 HI = B A 
3 DX X2- XI 
3 P = A + DPHI*(X-Xl)t43/(flXf3)-3.PT!O(X-Xl)*030(X-X2) 
3 s 'DX**4 + 6.*DPHI(>x-xu)**3*(X-X2)**2'DXn 
3 RETUPN 
3 1 P = A 
3 RETURN 
3 2P = B 
3 RETURN 
3 END 
3 FUNCTIO1 DIP(X) 
3 DTA A. B. C '1.0. 0.0. &D' 
3 XI . .5 - C 
3 X2 a .5 + C 
3 IF (X .LT. Xj) GO TO ' 
3 IF (0 .CT. X2) CO TO l 
3 DPHI 8 -A 
3 DX a X2- X 
3 DlP = 3.*DPHI1!X-X1)eu2/(DX..3)-9..DPHI.(X-XI)fl2.(X-X2) 
3 $ /DXn*4 *1B.uDPMI*(X-Xl)e2.(CX-X2)**2fDX*-5 
3 $ -3.*DPH.^(X-X1)*03/DX**4 
3 S +12..DPHI^(X-XI).*3.(X-K2)/DX..5 
3 RETLPI1 
3 IDI1P=XO. 
3 RETTIAt 
3 END 
3 FIXCTION W(K) 
3 DATA A. BSt rt1.0. 0.0. &D' 
3 XI =. - C 
3 X2= .5+ C 
3 IF (X .LT. Xl) CO TO 1 
3 IF (K . 0C. X2) DO TO l 
3 DPKHI 3B- A 
3 DXagX2- Xl 
3 C3 = DPHI 'DX..3 
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3 C4 = -3..DPHIfDXn4 
3 C5 6.*DPHI'DXe*S 
3 D2P a 6..C3.(X-Xl)+6.eC4*(X-Xl).(X-X2)+ 
3 S 6..C40(X-Xl )*024 6.*C*(X-Xl )^(X-X2)**2+ 
3 S 12..*CV5.*(X-X1)**20(X-X2) 
3 S + 2.oC5f(X-Xl)**3 
3 RETURN 
3 1 D2P = 0. 
3 RETLEW9 
3 END 

'E(OR 

* t%OR0 24 * 
*0@ *Ofl***O* 

* 2000200000022 
1 TWO Dla SIOriS 
1 UXXS * UYS + W(X.)UXS * F(X.Y) 
2 MIXED S HOMOGEMEOUS 
2 X0.1 * MIXED = (LB)U + (1.)UX * (1.)UV a 0. 
2 X=1.0 * MIXED = (&B)U + (1.)IX + (13)LY = 0. 
2 Y=0.1 . MIXED (&B)U + (1.)UX + (1.)UY * 0. 
2 Y=1.0 . MIXED a (LB)U + (1.)JX + (1.)UY V 0. 
3 FVlCTIQtl TRUE(X.V) 
3C 
3C * 0 

3C * MACRO 24 PARAMETERS 
3C * * 
3C 

3C * A I B I C ID * 
3? *I?-------- ---- 0 

3C * 0.25 I 100 I -0.10 I 1 * 
3C * I I * 
3C * 0.25 1 1000 I -0.10 I 2 * 
3C * I I I 
3C * 0.50 I 1 1 -0.01 I 3 
3C * I I I 
3C * 0.50 1 10 I -0.10 I 4 
3C * I I I 0 
3C * 1.00 1 1 I -0.10 I S 
3? * I I I 
3C * 1.00 1 10 T -0.10 I 6 
3? * I T T 
3C * 1.00 I 100 1 -1.00 I 7 
3C * I I I * 
3C * 1.00 I 1000 I -1.00 I 8 
3t: 

3C 
3 REAL DERVSL(6). cRID(20). TQBLE(20.20). 
3 S T;B1(100). T182(100h. T183(100). T1B4(100)1 
3 S T2BlelOO). T2Ba(100). T283Q100). T2B4(100). 
3 S T3B1(100)O T3B28100). T3B3(100). T354(100). 
3 S T4Bl(100). T4B2(100). T4B3(100). T484(100)o 
3 S TSBl(100). T5B2(100). TSB3(100). TSB4(100). 
3 S TSB1(100). TSB2(100). T83(l00). TSB4(100). 
3 $ T7BI'100). T7B2(100). T7B3(100). T7B4(100). 
3 S T8B1(100). T82(100). T8B3(100). T8B4(100) 
3 ERJIURLENCE (TABLE(1, 1) * T&DBI(1)). 
3 S (TABLE(1. 6) . T&DB2(1)). 
3 $ (TABLE(l.ll) * TLD83(1))* 
3 $ (TABLE(1,16) * T1DB4(1)) 
3 DATA flORID. 1CRDD'20. 20' 
3 DATA GRID'0.1000000. 0.1473S84, 0.1947388. 0.2421053. 
3 $0.2894737. 0.3388421. 0.3842105. 0.4315783. 0.4789474. 
3 $0.45263158. 0.*5738842. 0.6210526. 0.8684?11 . 0.t7157895, 
3 $047631579. 0.*8105263. 0.8578948B 0.9052632. 0.3526316. 
3 51.0000000/ 
3? 
30 %PPR0XIt1ATE SOLUUOI OHF PROBLEM US ING 
3? P3-Cl1 COLLOCAT I(1 (8 Bx 8 GR ID ) 

3 DATA T1B1o 5.947140.-1.985312.-1.841566. -.643281. -.3670w.* 
3 $ -.275850. -.190552. -.135905. - .:.................04104. -.07S19. ...-.06214?7 
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3 S -.049381. - .039S61. -.031946* -.025B?0. -.020976. -.016729 
3 S -.013052. -.009696. -.003956.-2.368182.-3.780587, -.556713. 
3 S .924123. .831505. .572243. .467023, .35124. .247341. 
3 S .211695, .161234. .124576. .106003. .081089. .067021. 
3 S .054277. .039769. .032124. .020241. .003177-3. 336064. 
3 S 1.292763. 1.948335. 1.552558. 1.2385. .930233W .722025 
3 S .556598. .425451. .341859. .270017. .215188. .175195. 
3 S .139547. .112322. .088835p .066945. .048529. .028466. 
3 S .005178.-2.301285. 3.279893. 2.6698740. 1.685789# 1.344556 
3 $ 1.0532069 .822448. .645811. .511084o .408396. 3Z7192 
3 S .263556. .213070. .1709139 .136472, .106668. .079739. 
3 S .0554599 .030960# .005486.-1.727565* 2.915593. 2.446855. 
3 S 1.629093. 1.3401449 1.074841 856989" .6841619 .5473975 
3 S .442757. .357037. .288794. .234286. .187658. .1495109 
3 S .116168. .085766. .058302. .032230# .005585' 
3C 
3 DATA T1B2'-1.3932529 2.129313# 2.004093# 1.487510. 1.263 92. 
3 S 1.031383. .836326. .678080. .549958. .447122# .363667. 
3 S .295747* .239752o .192711# .152808. .117386. .086850. 
3 S .058438# .031497. .005473. -1.134656. 1.881837# 1.754811. 
3 S 1.321198s 1.145069. .956455. .785785# .645975t .531750. 
3 5 .434900. .356585. .1 702. .236866. .190772. .151089. 
3 S .116267. .085189 D56817 '.030344. .005245, -.934707. 
3 S 1.569241. 1.500241. 1.1653769 1.0274069 .8713%. .726162. 
3 $ .6039539 .501659. .413736. .341264. .280345* .228336t 
3 $ .184114. .145758# .111953. .0817489 .054258 .028810. 
3 $ .004961. -.782273. 1.223587. 1.250749. 1.023390. .9157979 
3 $ .783558. .6S2149. .556095. .464370o .386408p .320240.o 
3 $ .263930. .215689. .174105. .137822. .105752. .077067. 
3 $ .050981. .026971J .004638, -.661002. 1.131859. 1.109339# 
3 $ .8926890 .805670* .697903, .592875. .5021239 .423S33. 
3 S .353462. .294906. .244300. .139721. 161840. .128056. 
3 S .098153. .071621. .047066t .0248269 .004230' 
3C 
3 DATA T1B3' -.563133. .933199. .544760, .778944. .708477. 
3 S .617529. .529291. @ .451081. .382281. .320961. .268653 
3 S .223126. .183079. .148431. .117609. .0901t95. .065700. 
3 $ .043236. .022787. .003926. -.482987. .783529. .809610. 
3 S .677625. .619581. .542300. .467650. .400440.p .340515. 
3 S .287247. .241166. .200784. .165144. .134073. .106325 
3 S .081582. .059429. .039094. .020596. .003556. -.416031. 
3 S .712754. .711772. .586039. .537103. .472005. .407379. 
3 S .350091. .2S5381. .252503. .212863. .177773. .146148. 
3 S .119083. .094390. .072406, .052927. .034613. .01822? 
3 S .0031789 -.358920. .582193. .6008449 .503405. .461828 
3 S .406022. .351899* .3029'12 .258938. .219524. .185135, 
3 S .154740. .127701. .103946. .0826059 .063482. .046294. 
3 S .0304889 .016082. .002794. -.308659o .515677# .517632. 
3 S .426427. .390566. .343038. .296757, .255600. .219013. 
3 s .185361. .156696. .131194. .108120* .088308. .070103. 
3 $ .053866. .039470. .025829. .013633. .002404' 
3C 
3 DATA TIB4/ -.264752. .442604.* .4353709 .352773. .321765. 
3 S .281741. .243068. .209160. .179290. .151575. .128256. 
3 s .107475. .088549. .072451. .057527. .044233. .032502. 
3 S .021248. .0112419 .002007. -.221997. .343014. .344520. 
3 s .273588, .253203. .220467. .190078. .163103. .139206. 
3 s .118131. .O95710. .083473. .063067. .056335. .044909. 
3 s .03463G. .025352. .016809. .008944. .001597. -.18035:. 
3 s .300253. .270576. .203343. .182382. .157408. .133897. 
3 S .114500. .098110. .082209. .063674. .058444. .047892. 
3 s .033449. .031228. .024017. .017882. .011560. .006173. 
3 s .001172. -.136533. .199651. .169111. .119461. .106235. 
3 $ .090391. .076217. .064822. .055357. .046236. .039139. 
3 $ .032812. .026864. .022154. .017549. .013522. .0101:z6. 
3 $ .006575. .003585. .000723. -.056951. .033412. .035081 . 
3 $ .023803. .020102. .017100. .014334. .012076. .010214. 
3 $ .008609. .007233. .006054. .005017. .004106. .003257. 
3 $ .0025S73. .001913. .001322. .000767. .000226' 
3t 
3 DATA T281' .020503. -.198403. -.110755. -.048104. -.035705. 
3 $ - .024519. -. 017436. -.012868. - .009768, - .007512. -.005885. 
3 $ -.004679. -.003745. - .003018. - .002435. -.001O 952. -.001532. 
3 $ - .001163. - .000755. - .000041.* - .2417t94. 1.446618. 1.l787663. 
3 $ 1.537994. 1.182641. .808284. .629514. .473975. .337407. 
3 $ .280418.* .214742. .166834.t .139473.z .107670.t .088036. 
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3 S .070580, .051886. .040329. .023970. .000559. -.224795. 
3 S 3.636593. 3.049874. 2.056299. 1.553053. 1.146648. .874850. 
3 S .668616. .510315. .406679. .320319. .254630. .206112. 
3 S .163705* .13091B. .102642. .076422. . 053803. .029195. 
3 S .000652 -.168391. 3.999324. 3.178808. 2.084083. 1.614179. 
3 S 1.245563. .961400. .748634. .583555. .468365. .373727. 
3 S .299904. .241280.t .192654. .152796.* .118290. .087116. 
3 S .058733. .030169. .0006379 -.136891. 3.438958. 2.830708. 
3 S 1.95801. 1.566600. 1.242786. .980430. .776625. .619323. 
3 S .497418. .399522. .321907# .259782. .207074. .163779. 
3 S .125956 .091547. . 060890. .030639. .000628' 
3C 
3 DATA T232/ -.110670. 2.6789449 2.368385 1.768290. 1.460917. 
3 S 1.177533. .945746. .761053. .613970. .496609. .402125. 
3 $ .325604. .262651. .209936, .1652409 .126251. .0314119 
3 $ .059598. .029516. .000602. -.090438. 2.325693. 2.055964. 
3 $ 1.555952. 1.310861. 1.0819839 .880512. .7185319 .588502. 
3 S .478747. .390803. .318292. .257099. .205301* .161816. 
3 $ .123185. .088788. .057337. .028129. .000570. -.074921. 
3 S 1.938513. 1.752303. 1.362960. 1.168458. .979051. .808216. 
3 $ .667323. *551478. .4524129 .371492, .303806. .246129. 
3 S .197311* .154988t .117755. .084574. .054359. .026516. 
3 $ .000533. -.062830. 1.549239. 1.469093. 1.191131. 1.037326. 
3 $ .875821. . 733206. .611304. .507666. .420314. .346715. 
3 $ .284415. .231223. .1855149 .145717. .110604. .079259. 
3 S .050811. .024698. .000495. -.053121. 1.332988. 1.287642. 
3 S 1.033154. .906942. .776062. .653020. .549046. .461155. 
3 s .382441. .317626. .261907. .212944. .171537. .134649. 
3 S .102078. .073270. .046615. .022573. .000454' 
3r 
3 DATA T283' -.045262. 1.159650t. 1.098960. .897760. .794484. 
3 S .683835. .580390. .491027. .413897. .345688. .288000. 
3 S .238070. .194287. .156568. .123078. .093363. .066887. 
3 S .042637 * .020636. .00044' 3# -.038786. .978694. .938880. 
3 S .777727. .691978. .597660. .510473. .433903. .366933. 
3 $ .307525. .257305. .213201. .174415. .140737. .110732. 
3 S .084041. .060210. .038372. .0185649 .000372. -.033318. 
3 $ .872088. .818037. .669181. .596446. .5175389 .442323. 
3 S .377311. .320947. .269212. .225894. .187769. .153503. 
3 S .124335. .097762. .07417;. .4053339. .033767. .016310. 
3 S .0003309 -.028625. .721378. .690&.9. .572119. .510488. 
3 S .442722. .379256. .324617. .275935. .232701. .195312. 
3 S .162463. .133350. .107882. .085059. .0646609 .046375. 
3 S .029587. .014328. .000287. -.024485. .629051. .589598. 
3 S .481266. .428403. .371283. .317960. .271794. .231627. 
3 S .194950. .1640319 .136686. .112012. .090947. .071618. 
3 S .054426* .039238. .024845. .012022. .000244' 
3C 
3 DATA T2B4/ -'.020705. .533350. .450835. .394418. .349311. 
3 S .301810. .257700. .220058. .187633. .157725. .132841. 
3 $ .1107%. .090760. .073832t .058145. .044215. .031972. 
3 S .020211. .309795. .000201. -.017017. .415433. .384599. 
3 S .308098. .270828. .232401* .198336. .168879. .143312. 
3 S .120975. .101621. .084664. .069677. .056484. .044675. 
3 S .034084. .024533. .015757. .007689. .000156. -.013329. 
3 S .344010. .290702. .217058. .188425. .160738. .135204. 
3 S .114743. .097923. .081482. .0687829 .0574489 .046753o 
3 S .038327. .030064. .022849. .016768. .010430. .005075. 
3 S .0001098 -.008694. .213308. .167012. .117196. .100647. 
3 S .084763. .070630. .0598a"31. .050778* .042061 *.035486. 
3 S .029629. .024060. .019766. .015495. .011787. .008702. 
3 S .005416. .002669# .000059. -.000470. .a005135 .003913. 
3 $ .002640. .002238. .001853. .001;543. .0Q01293. .00108G. 
3 $ .000911. . 000761. . 000833. .0005S21. .000422. .000335. 
3 5 .000258. .000187. .000123. .000063. .000003' 
3C 
3 DATA T3B1' 6.100690. 5.995871. 5.871823. 5.804003. 5.753216. 
3 Sv 5702606. 5.661853. 5. 619429. 5. 577221 . 5.536313. 5.493871. 
3 S 5.451070. 5.407568. 5 .363039. 5.*317?831.t 5.*271775. 5.224952. 
3 5 5.177497.* 5.12Z9447. 5.080941, 5.840706. 5.770572. 5.664556. 
3 S 5.590085. 5.537480. 5.483303. 5.442325. 5,401084. 5.359205. 
3 $ 5.321777. 5.281188. 5.240684. 5.200820. 5.158214. 5.116461. 
3 S 5.073308. 5.028373. 4.984751. 4.938880. 4.892194. 5.546125. 
3 $ 5.512315. 5.427096. 5.357731 5.308021. 5.262227. 5.223086. 
3 $ 5.185234. 54147810. 5.111952. 5.074866. 5.037448. 4.929763, 3 $ 4.*960598. 4.921148. 4.*838022.@ 4.838835. 4.v797052. 4.v753881. 

67 



3 S 4.709917. 5.279272. 5.255948. 5.188515. 5.130446. 5.086W5. 
3 S 5.D48186. 5.012989. 4.978627. 4.944652. 4.911714. 4.877390. 
3 S 4.842724. 4.807704 4.7710t5. 4.734270. 4.696202. 4.656681. 
3 S 4.617319. 4.57618 * 4.534080. 5.036706. 5.016240. 4.92055. 
3 S 4.914560. 4.877537. 4.843546. 4.812430. 4.781305. 4.750049. 
3 S 4.720203. 4.688291. 4.656086. 4.623825. 4.589229. 4.*55489. 
3 S 4.519118. 4.481481. 4.444508. 4.405179. 4.364635' 
3C 
3 DATA T382/ 4.809702. 4.787270. 4.746067. 4.708533. 4.677064. 
3 S 4.647602. 4.619420. 4.591534. 4.563S62. 4.535432. 4.506419. 
3 S 4.476671. 4.446121. 4.414351. 4.381733. 4.347948. 4.312328. 
3 S 4.277054. 4.239831. 4.201431. 4.601234. 4.580068. 4.544893. 
3 S 4.513507. 4.486690. 4.460553. 4.436081. 4.410842. 4.384918. 
3 S 4.359915. 4.332728. 4.305036. 4.277089. 4.246782. 4.216558. 
3 S 4.184718. 4.150948. 4.117543. 4.081651. 4.044304. 4.404801. 
3 S 4.383893. 4.354332. 4.327911.* 4.304688. 4.281776. 4.259903. 
3 s 4.237172. 4.213653. 4.190604. 4.165593. 4.139927. 4.113793. 
3 S 4.085533. 4.057044o 4.026982. 3.995085. 3.963130. 3.928863. 
3 s 3.893072. 4.2}19448* 4.197662* 4.173376. 4.151120. 4.130714. 
3 s 4.110768. 4.090763. 4.070349. 4.049325. 4.027537. 4.004816. 
3 S 3.981101. 3.956315. 3.830359. 3.903223. 3.874819. 3.845089. 
3 S 3.814027. 3.781518. 3.747525. 4.044214. 4.024814. 4.002615. 
3 s 3.983277. 3.965579. 3.947210. 3.92989=. 3.911333. 3.891520. 
3 s 3.872498. 3.851006. 3.828879. 3.806423. 3.781438. 3.756458. 
3 s 3.729707. 3.700826. 3.672144. 3.640683. 3.607451' 
3C 
3 DATA T383' 3.877036, 3.858012. 3.338948. 3.eo2056. 3.806255. 
3 S 3.790149. 3.774335. 3.757511. 3.739733. 3.721834. 3.702265. 
3 $ 3.681835. 3.660646. 3.637648. 3.613971. 3.588754. 3.561785. 
3 S 3.534089. 3.504234. 3.472624. 3.717270. 3.699190. 3.682543. 
3 S 3.667730. 3.653638. 3.639273. 3.624938. 3.609698. 3.593554o 
3 S 3.577019. 3.559065. 3.540186. 3.520423. 3.499083. 3.476846. 
3 S 3.453141. 3.427792. 3.401330. 3.372998. 3.342801. 3.563981. 
3 S 3.548072- 3.532833. 3.519918. 3.507435. 3.494097. 3.481631. 
3 S 3.467688. 3.4525539 3.438020. 3.421183. 3.403670. 3.385748. 
3 S 3.365478. 3.345030, 3.322846. 3.298567. 3.274129. 3*246930. 
3 S 3.217744. 3.416369. 3.401356. 3.388281. 3.376647. 3.365409. 
3 S 3.353859. 3.342176. 3.329652. 3.316277. 3.302416. 3.287298. 
3 s 3.271273. 3.254354. 3.236003. 3.216696. 3.195974. 3.173656. 
3 S 3.1501299 3.124622. 3.097189. 3.273821. 3.260927. 3.249165. 
3 S 3.238991. 3.229113. 3.218415. 3.208230. 3.196810. 3.184355. 
3 s 3.172160. 3.158105. 3.143348. 3.128063. 3.110840. 3.093186. 
3 s 3.073970. 3.052882. 3.031203. 3.007057. 2.9808539 

3 DATA T3B4/ 3.135696. 3.124831. 3.114472. 3.105507. 3.096761. 
3 s 3.$a7111. 3.078031. 3.0?7706. 3.056363. 3.045385. 3.032543. 
3 s 3.019063. 3.005139. Z.989285. 2.973095. 2.955378. 2.935807. 
3 S 2.915729. 2.893150. 2.8684889 3.001409. 2.992223. 2.983625. 
3 * 2.9756119 2.967704. 2.959510S 2.9509499 2.941769. 2.9319209 
3 * 2.921449. 2.910116. 2.897967. 2.88482. 2.870906. 2.855858. 
3 5 2.8396249 2.822046. 2.8031019 2.7824119 2.759750. 2.870353. 
3 * 2.864085. 2.856668. 2.8500009 2.843297. 2.835498. 2.828379. 
3 * 2.820014. 2.810686. 2.8019389 2.791358. 2.780291. 2.768959. 
3 * 2.7557789 2.7424609 2.7277629 2.711345 2.694604. 2.675485. 
3 * 2.654328. 2.741S84# 2.738391. 2.732740. 2.727044. 2.721161. 
3 S 2.714401. 2.707890. 2.700462. 2.692271. 2.684229. 2.6748739 
3 S 2.6849909 2.654696. 2.643020. 2.630965. 2.617759 '.603157. 
3 S 2.587958. 2.570844. 2.551876. 2.613952. 2.614855. 2.6117%6. 
3 S 2.606992. 2.601710. 2.596016. 2.5893099 2.583371. 2.576355. 
3 S 2.568815. 2.5607049 2.5519729 2.542578. 2.532461. 2.521557. 
3 S 2.509813. 2.497112. 2.483354. 2.468395. 2.451938' 
3C 
3 DATA T4B1 8.462363. 5.949113. 3.893557. 2.655468. 1.787909. 
3 s 1.119692. .6863565 .354 194 .. .122357. -. 020320 -.118090. 
3 5 - .170782. -. *193939. -. *199255. - .19012 6. -.*173979. -.*15S4116. 
3 S -.132897. -.112366. -.093603. 6.873022. 4.974981. 3.467265. 
3 S 2.412137. 1.671142. 1.114009 .719827. .431290. .223831. 
3 S .085165. -.011455. -.071247. -.102934. -.120611. -.122214. 
3 5 -. 116948. -. 108735. -.094784. - .082179. -.070075. 5.254~3B 
3 $ 4.035369. 2.897626. 2.049790. 1.455449. 1.012945. .685674. 
3 S .442900.* .265360. .139122. .050128. - .009!316. -.045599.s 
3 S - .067353. - .076492. - .078246. - .075441 * -.068499. -.060654. 
3 5 - .052115. 4.*096823.s 3.1t81783.t 2.340216.t 1.693261.t 1.226008. 
3 5 . 889150. .622425. .422964. .277028, .164969. .086210. 
3 5 .031393. -.@006138. -.*023496. -.@042553. -.@048713. -.*050008. 
3 5 -.*0475 18. -. @043456. @ -.038237 . 3.e254741, 2.*514095.o 1.*889125. 
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3 $ 1.397790. 1.032040. .774278. .557201. .394351. .274560. 
3 $ .177083. .108086. .058256. .022120. -.001858. -.016792. 
3 S -.025687. -.030193. -.030604. -.029569. -.027228' 
3C 
3 DATA T432' 2.59c943. 2.009574. 1.532591. 1.166126. .886190. 
3 S .672014. .500401 . .366287. .262713. .181492. .120320. 
3 S .074727. .041207, .017585. .001525. -.008915. -.015094. 
3 S -.018097. -.019052. -.018536. 2.131632. 1.621807. 1.252986. 
3 S .967263. .744139. .579380. .438887. .329934. .246277. 
3 S .175929. .123835. .083918. .052930. .030869. .014920. 
3 S .003751. -.003606. -.007953. -.010533. -.011700. 1.760963. 
3 S 1.331997. 1.037038. .811281. .633320. .501019t .387253. 
3 S .297823. .228019. .168617. .123619. .088376. .060429. 
3 S .039813. .0243509 .012999. .0049839 -.000353. -.0004021. 
3 $ -.306340. 1.471182, 1.111853. .868726. .689011. .546940. 
3 S .435005. .343818o .269478. .209175. .160106. .120714. 
3 S .089352. .064589. .045371. .030627. .019478. .011222. 
3 s .005186. .000851v -.0022089 1.246170. .9272809 .730609. 
3 S .583397. .465278. .377301. .3005529 .23r3339 .190684. 
3 S .147801. .114640. .087670. .065288. .048195. .034473. 
3 S .023758. .015623. .0093392 .004595. .000940/ 
3C 
3 DATA T4B33 1.061952. .789780. .622821. .500810. .403407. 
3 S .329137. .266026. .2147469 .1730419 .137093. .108274. 
3 S .084565. .0648819 .049281. .036620. .026508. .018554. 
3 S .012262. .007262. .003286. .912142. .676841. 534373. 
3 S .432141. .350746. .287740. .235239. .192003. .156322. 
3 $ .125340. .1 0 CS30. .080223.- .062394. .0488S8. .037286. 
3 $ .027874. .020293. .014107. .009086. . 369. .787726. 
3 $ .578636. .459172. .372756. .303262. .251453. .206537. 
3 S .170178. .140563. .114070. .092871. .074991. .059589. 
3 S .047258. .036775. .028115. .021086. .015155. .0102469 
3 S .006123. .682460. .503903. .3SG68. .324200. .265349. 
3 S .220172. .182553. .151500. .12570G. .103494. .084988. 
3 $ .069331. .056000. .044910. .035534. .027673. .021114. 
3 $ .015563. .013865. .006836. .592378. .4343249 .344824. 
3 $ .281018. .230253. .192056. .159745. .133333. .111560. 
3 s .092342. .076566. .063058. .051437. .041776. .033434. 
3 S .026384. .020493. .015346. .0109799 .007184/ 
3C 
3 DATA T4B4/ .514150. .376666. .298583. .243222. .199317. 
3 S .166673. .138952. .116443. .037979. .081516. .068075. 
3 S .056543. .046434. .038105. .030803. .024582. .019346. 
3 S .014704. .010728. .007232. .445677. .329309v ,258929 
3 S .210020. .172243. .143432. .123038. .100777. .084773.0 
3 5 .371136. .059388. .0497239 .041239. .033992. .027749. 
3 S .022375. .017743. .013706. .010168. .007019. .385366. 
3 S .2813689 .221110. .1785319 .145406. .121229. .100977. 
3 S .084802, .071711. .060001. .050562. .042435. .035229 
3 S .023338. .024056. .019531. .015722. .012218. .009233, 
3 $ .006582. .333703. .1425009 .187635. .149522. .120728. 
3 S .099864. .082392. .065435. .058615. .049154. .041473. 
3 S .034901. .029129. .024352. .020108. .016459. .013357. 
3 S .010537. .008110. .005947. .291538. .209023. .156006. 
3 $ .121374. .096567. .078507. .064820. .053962. .0452549 
3 S .0380779 .032071. .027012. .022693. .018395. .015814. 
3 S .O13962 .010676. .008595. .006765. .005137' 
3C 
3 DATA TSB1' 8.451907. 8.207343. 7.914820. 7.7660709 7.682365. 
3 S 7.561110. 7.486820. 7.4101709 7.335823. 7.266416. 7.194646. 
3 S 7.1233819 7.051664. 6.978533. 6.904994. 6.830404. 6.755034. 
3 S 6.679235. 6.603174. 6.527270. 8.097368. 7.937282. 7.689422. 
3 $ 7.520794. 7.409041. 7.297073. 7.217253. 7.141621. 7.066255. 
3 $ 7.001080. 6.931960. 6.863833. 6.797369. 6.727417. 6.658765. 
3 $ 6.588429. 6.515839. 6.445170, 6.371828. 6.297877. 7.641414. 
3 $ ?7.573566, 7.375069. 7.@217069. 7.@110621.@ 7.016581.w 6.940460. 
3 $ 6.870018. 6.802704. 6.740065. 6.676725. 6.613731. 6.550906. 
3 $ 6.486287. 6.421324. 6.354890. 6.286777. 6.218346. 6.148128. 
3 $ 6.076931. 7.241904. 7.199386, 7.044271. 6.912825. 6.820026. 
3 $ 6.742157. 6.673740. s.6i0:Si51. 6.5 49755. 6.492069. 6.433778. 
3 $ 6.375637. 6.317330. 6.256861. 6.1'96035. G.133258. 6.068210. 
3 $ 6.0 02864. 5.934655. 5.864770. 6.831380.s 6.854570.s 6.731990.s 
3 $ 6.825724. 6.547691. 6.480668. 6.420565. 6.363606. 6.308724. 
3 S 6.256S10. 6.202910. 6.149232. 6.095480. 6.038716. 5.981857. 
3 $ 5.322473. 5.860024. 5.797525 5. 730913. 5.661673' 
3C 
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3 DATA TS52' 6.568832. 6.527515. 6.435710. 6.353701. 6.288918 
3 $ 6.231153. 6.178071, 6.127705, 6.078894, 6.030853 5.382357. 
3 S 5.933176. 5.8B2891. 5.830725. 5.776862. 5.720632. 5.661703. 
3 S 5.600312. 5.535602. 5.467646. 6.282541. 6.242254. 6.165552 
3 $ 6.097890. 6.043525. 5.994025. 5.948401. 5.903841. S.859838. 
3 S 5.817423, 5.7729279 5.727851. 5.682134. 5.633054. 5.583172. 
3 S 5.533094. 5.473096. 5.414747. 5.350899. 5.282641. 6.016673. 
3 5 5.97638?. 5.912866. 5.857069. 5.811086. 5.768666. 5.728956. 
3 S 5.689765. 5.650697. 5.612549. 5.572409. 5.531398. 5.489 . 
3 $ 5.444163. 5.397579. 5.347608. 5.293465. 5.236925S 5.174439. 
3 S 5.106519. 5.789319. 5.726896. 5.675336. 5.629673. 5.590463. 
3 S SS54026. 5.519077. 5.484773. 5.450519. 5.415784. 5.380085. 
3 S 5.343051. 5.304288. 5.263308. 5.219710. 5.172908. 5.122216. 
3 S 5.066981. 5.006240. 4.339073. 5.538519. 5.493345. 5.453802. 
3 S 5.414588 5.3811599 5.3491369 5.3195349 5.89280. 5.258368. 
3 S 5.22B611. 5.196118. 5.162679. 5.128337. 5.090196. 5.050740. 
3 $ 5.007355. 4.958858. 4.9072529 4.847635. 4.779972/ 
3C 
3 tATA TSB33 5.319446. 5.281511. 5.242325. 5.208947. 5.179984. 
3 S 5.152510. 5.126437. 5.1000619 5.0731759 5.046421. 5.017838. 
3 $ 4.988081. 4.956979. 4.922929. 4.886790. 4.846946. 4.802230 
3 $ 4.752899. 4.695572. 4.628757. 5.110889. 5.074636. 5.040809. 
3 S 5.012205. 4.987074. 4.963226. 4.940486. 4.917473. 4.883969. 
3 S 4.870360. 4.845227. 4.818920. 4.791230. 4.760956. 4.728421. 
3 S 4.692342. 4.651468. 4.605270. 4.550663. 4.485127. 4.910926. 
3 S 4.878393. 4.847987. 4.823156. 4.801484. 4.780226. 4.760992. 
3 S 4.740791. 4.719777* 4.699873. 4.677484. 4.654314. 4.630451. 
3 $ 4.603287. 4.574839. 4.542751. 4.505461. 4.463823. 4.412373. 
3 S 4.347904. 4.718051. 4.687451. 4.661271. 4.639531. 4.620376. 
3 S 4.602276. 4.585010. 4.567533. 4.549676. 4.531718s 4.512601. 
3 $ 4.492571. 4.471453. 4.448286. 4.423227. 4.395148. 4.362661* 
3 S 4.324972. 4.278039. 4.2164759 4.531253. 4.504203. 4.480793. 
3 S 4.461655. 4.445195. 4.4288619 4.4142089 4.398827. 4.382859. 
3 S 4.367843. 4.35097. 4.3335Sc2 4.315763. 4.295490. 4.274210. 
3 $ 4.250122. 4.22& 759. 4.189259. 4.147454. 4.090265' 
3C 
3 DATA T5B4/ 4.349716. 4.325908. 4.305048o 4.288261. 4.273522. 
3 S 4.258958. 4.246139. 4.232599, 4.218536. 4.205625. 4.190956. 
3 S 4.175980. 4.160836. 4.143493. 4.125551. 4.105213. 4.081038. 
3 S 4.053732. 4.018013. 3.965209. 4.172958. 4.151570. 4.133315. 
3 S 4.118002. 4.104503. 4.091329. 4.079917. 4.068013. 4.056079. 
3 S 4.044101o 4.031715. 4.018934. 4.005618. 3.991375. 3.976115. 
3 $ 3.959151. 3.939216. 3.915635. 3.885358t 3.841492. 4.000650, 
3 S 3.982736. 3.965774. 3.952042. 3.939920. 3.927586. 3.917347. 
3 S 3.906352. 3.894935. 3.885229. 3.873814. 3.862512. 3.851653. 
3 e 3.5?9939. 37.9?248. 3.8'1255. 3.795559. 3.773417. 3.741897. 
3 S 3.710030. 3.833040. 3.817178. 3.801574. 3.788346. 3.776597. 
3 S 3.765075. 3.755100. 3.744887. 3.7345799 3.725408. 3.715294. 
3 S 3.705307. 3.695627. 3.684873. 3.674265. 3.g62662. 3.649474. 
3 S 3.627283. 3.387011. 3.557322. 3.670412. 3.655998. 3.641288. 
3 t 3.627599. 3.615350. 3.604228. 3.5933C9. 3.584042. 3.574633. 
3 $ 3.565395. 3.556132. 3.547401. 3.537957. 3.528575. 3.520442. 
3 S 3.508850. 3.499625. 3.486575. 3.448304. 3.410705' 
3C 
3 DATA T6B1/ 2.131103. 1.496967. .979879. .666945. .447285. 
3 5 .278269. .168182. .084029. .025373. -.010724. -.035232. 
3 S -.048267. -.053746. -.054622. -.051824. -.047222. -.041676. 
3 S -.035812. -.030146. -.024971. 1.735350. 1.254113. .873990. 
3 s .607606. .420066. .279295. .179298. .106124. .053572. 
3 $ .018330. -.006061. -.021100. -.028962. -.033252. -.033332. 
3 5 -.031784. -.029441l. -.025588. -.022120. -.018796. 1.333358. 
3 S 1.023573. .733228. .519261. .368726. .256641. .173522. 
3 S .111781. .066581. .334367. .011638. -.003475. -.012821. 
3 $ -.01370. -. 020664. - .02108. - 020275. -.018403. -.016301. 
3 $ - .014011. 1.047033. .809342. .5S96013. .4324625. .313854. 
3 $ .228198. . 160265. .109319. .071910. .043122. .022773. 
3 $ .008538. - .0012%.* - .007437. - .010935. - .012648. -.013102. 
3 $ - .012530. - .0O11X548. -.*010242. . 839489. .644738. .485417. 
3 $ .360817. .267630. .201789. . 146273. .104439. . 073487. 
3 $ .348235. .030175. .01701l6. .007390.s .000850O. - .003310. 
3 $ - .005902. - .007356. -.007678. -.007620. -.007192' 

3 DQTA 1682' .678565. . 520597. . 398279. .304977. .233257. 
3 S .1t78315. .134153. .099464. .072496,.05OS1194. .034976. 
3 $ .322731. .013584. . 006382. .002353. -.000800. -.002821. 
3 $ -. 3 03973. -.*004557. - .00471t6. .563832. . 425658. .330234. 
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3 S .257094. .199581. .156987. .120599 .092168* .070122f 
3 S .051473. .037422. .026480. .017845, .011480. .006740. 
3 S .003255t .000777. -.000841. *- .00191t8. -.002638. .473042. 
3 S .354807. .277792. .21543. .173421. a 138946. .109235. 
3 S .085666. .067049. .051079. .038730. .08867. .020884, 
3 S .014766. .010019. .006359. .003590. .001596. .000067, 
3 S -.001076. .401950. .300972. .236931.* .190314. .153071. 
3 $ .123700. .093633. .079832. .063575. .050144* .039152. 
3 S .030191. .022811. .017059. .012376 .0086S5. .005728. 
3 S .003438. .001651. .000255. .346484. .255720* .203306. 
3 $ .164830. .133598. .110232. .085791.0 .07321l. .053sZ6 
3 S .048033. .038563. .030654. .023915. .018506. .014000. 
3 $ .010233. .007290* .004883, .002907. .001291/ 
3C 
3 DATA T6B3' .300652. .221853. .17691R8 .144767* .118750* 
3 $ .098839. .081831, .067819, ". 056217. .046053. .037657. 
3 S .030534. .024416. .019321, .0149949 .011348. .008311. 
3 $ .005817. .003762. .002027. .2628459 .193685. .154395. 
3 S .127842. .105877, .088823. .074500. .062529. .052458. 
3 $ .043697. .036268. .029869. .024306. .0195439 .015407. 
3 $ .011838. .008807, .006265. .004209. .002687. .230815. 
3 S .168751. .l36005. .112890. .093%68. .079'W62. .067379. 
3 * .057169, .048649. .0408889 .034415. .028733. .023626, 
3 * .019236. .015290. .011790. .008763. .006221. .004241. 
3 S .002768 .203032* .149453. .12C359, .100298, .084115S, 
3 S .071623. .0611:i. .052284, .044767, .038117. .032349. 
3 S .027236. .022o33. .0c18509. .0C14733. .011270. .008167, 
3 S .005522, .003591. .002544, .178535. .130952. .105985. 
3 S .088684. .074609. .063935, .0548177. .047205, .040756. 
3 S .034908. .029874. .025344. .021158, .017365. .013746. 
3 S .010259, .006990. .004022. .002007. .002363/ 
30 
3 DATA T6B4/ .*156585. .1149141. .093172. 078064. .065796. 
3 $ .056583. .048682. .0421Z-0. . 036572. .031488. .0271119 
3 $ .023126, .019378, .015906. .012459. .008923. .005234. 
3 S .001521. -.000933. -.000358. .136790. .101489. .081717. 
3 $ .098233. .057591. .049406. .042670. .037004. .032162. 
3 S .027887. .024080. .020616. .017362. .014213. .011045. 
3 S .007583. .003374. -.002418. -.007273, -.003534. .118929. 
3 S .087270. .070269. .058450. .049045. .042110. .036242. 
3 S .031455. .027460. .023775. .020650 .017751.* .014988. 
3 S .312370. .009501. .006488. .002370. -.008385. -.024047. 
3 S -.014541* .103587 .075445. .059652 . 048894. .040643. 
3 S .034633. .029701. .0257:'8. .022429. .019472. . 016965. 
3 S .014672. .012521. .310509. .038305. .005780. .0033089 
3 S -.011596. -.045594. -.041895. .091527. .065058. .049054. 
3 S .039073. .031937. .0267439 .022800. .019588. .017040. 
3 S .014854. .0128749 .011585. .009790. .008382.* .008493. 
3 S .005056. .005527. .0013369 -.030975. -.048165' 
3C 
3 DATA T781 3.717739.-1.241619#-1.152721. -.403885. -.2311390 
3 S -.174139. -.120748. -.086490. -.066498. -.051072. -.040026. 
3 $ -.031919. -.025655. -.020768. -.016846. -.013663. -.010885. 
3 S -.008462. -*006239. -.00252S.-1.480363.-2.360335. -.341690. 
3 S .584620. .526493* .364134. .238076. .228963. .159849. 
3 s .137203. .105135. .081732. .069712. .053555, .044386. 
3 s .035962, .026360. .021203. .013266. .002062.-2.087253. 
3 s .815593. 1.231866. .985692. .789328. .595893. .465072. 
3 S .3610429 .277826. .224580. .178593. .143244. .117198. 
3 S .093828. .075777, .060054. .045304. .032771* .0191429 
3 s .003449.-1.442117. 2.0612279 1.707153. 1.076254. .862896. 
3 s .680365. .535209, .423538. .337853. .272171. .219765. 
3 s .178337. .14516G. .117139. .094019. .073792. .055238. 
3 $ .038537. .021517. .00378S,-1.085097. 1.836562. 1.554381. 
3 $ 1.047130. .866856. .700857. .563660. .454089. .367103, 
3 $ .288404. .243657. .1988' 6. .162813. .131219, . 105254. 
3 $ .082267. .061043. .042134. . 023143. .003997/ 
30 
3 DATA T782' - .877438. 1.348860. 1.283125. .964051, .825165. 
3 $ .679827.s .556814. .456192. .37i3578. .307322. .252591.# 
3 $ .207482. .163805. .137699. .110093. .085677, .063544. 
3 $ .043091.# .023411. .004071. -.716823. 1 .196023. 1.130737. 
3 $ . 864355. .755759. . 638055. .53036., .441191.* .367466, 
3 $ . 304297. .252393. . 208769. .171407. .139391.* .111494. 
3 $ .08g6630. . 064053. .043241. .023378. .004058. - .592598. 
3 $ 1 .002384. .9743 7. .770192. .6815891. .588800. .497151. 
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3 S .216041, .178263. .145063, .115531, .088937. .064692. 
3 s .042227. .0209959 .000432, -.034293, .906538. .8S6456, 
3 S .702622. .625890. .544327, .466133, .398777, .340644, 
3 $ .287663. .242848. .203399. .167974. .137052. .109003, 
3 S .C83669, .060736. .039361. .019518. .000403/ 
30 
3 DATA T8B3/ -. 029370. .760564. .737186. .618029. .555773. 
3 S .486855. .421144. .362986. .311584. .265083. .224586. 
3 S .188521. .155938. .127032. .100688, .076731. .055166. 
3 S .035419. .017333. .000356. -.025282. .646563. .637151. 
3 S .541716. .4904399 .431902. .376305. .326205. .2b1173. 
3 S .240374. .204181. .171543. .141811. .114961. .090304. 
3 S .087825. .047618. .029623. .014036. .000280. -.021737. 
3 S .578200. .559233. .471265. .428024. .379095. .331020.o 
3 S .288192. .249820. .213563. .181836. .152738. .125503. 
3 S .100940. .077790. .056495. .037645. .021343. .008958. 
3 S .000155. -.018770. .480933. .475888. .406673. .370138. 
3 $ .328115. .287828. .251099. .217590. .186667. .158614. 
3 S .132653. .108286. .085488. .063739. .043229. .024854. 
3 S .009812. .000840. -.000069. -.016065. .420251. .408238, 
3 S .344744. .313372. .277815. .243416. .212485. .184399. 
3 S .1S7668. .133718. .111141. .089303. .068671. .048071. 
3 S .027627. .008697. -.006648. -.012317. -.000461f 
3C 
3 DATA T8B4/ -.013563. .356172. .340725. .284337. .257076. 
3 S .227350. . 198706. .173215. .150157. .127881. .107910. 
3 S .088771. .069761. .051311. .032011. .010900. -.010686. 
3 $ -.030504. -.035025. -.001270. -.011102. .276859. .267244. 
3 S .222391. .199815. .175645. .153331. .133165. .114727. 
3 5 .097603. .081535. .065998. . 050 15. .034431. .017094. 
3 S -.002308. -.029346. -.067240. -.079523. -.002858. -.008629. 
3 S .227875. .20.050. .156672. .139058. .121411. .104551. 
3 S .093364. .077329. .OGS074. .054000. .042863, .030980. 
3 S .% f18915. .00<535. -.011847. -.033:73. -. 126577. -.268991. 
3 S -.012511. -. $005571. .139887, .114633. .084224. .07384. 
3 S .036363. .054263. .046549. .039878. .032893. .026890. 
3 S .020740. .013835. .006983. -.002251. -.017543. -.011510. 
3 S -.163935. -.520170. -.C27095. -.000299. .003324. .002658. 
3 S .001880. .001623. .001377. .001170. .000993. .0008379 
3 s .000691. .0005519 .000413. .000247. .0000933 -.000117. 
3 S -.000745. .000224. -.006217. -.024134. -.002506' 
3C 
3C INTERPOLATE NUMERIrCrAL SOLUT IOD BY OUADRATICS 
3: 
3 CA.L 0UADRD(X.Y.TABLE GRID INGID.NGRID ;R'.D.NG2RD0MRDDPDERUSL) 
30 
3 TRUE = DEROSL(6) 

3 RETURI 
3 END 
3 FUNICTION W(Xoy) 
3 DATA PI/3.141592656/ 
3 T * &A*PI*Y 
3 WJ a 3. *T*COS(T*X)/SIM(T*X) 
3 RETUR'N 
3 END 
3 FUNCTIOtI F(X.Y) 
3 DATA PI/3.141592656/ 
3 r = &A*PI*Y 
3 F = &C.*.*C3S(T*Xb)/5lIN( r X)--3 
3 RETURP4 
3 END 

'EDR 

* ?4CRO 25' 

* 2000200002002 
I t"O DIMENSIONS 
1 (-Xe*&A)UXXS - (Y*'s&A)LJVYS - C&A*X.e(&tR-1. ))UXS - 

1 (&tA.Y.* t&A-1. ))UYS 4 ( ( XY)**&F f US s F (X.V ) 
2 DIRIONLET S HOMOGENEOUS 
2 XzO. * 11=0 
2 X-1. , U=0. 
2 Y=O. * U=C. 
2 Y=1. * U=0. 



3 FUVTION TWLE(X.Y) 
3 TRL( a 3.*.XP(X)E*(VY)*(X-X.X)*(Y-Y*Y) 
3 RETURN 
3 EM1D 
3 FUNCTIri F(X.Y) 
3 EXPX = EXP(X) 
3 EXPY a EXP(Y) 
3 EXEY3 a 3..EXPXeEXPY 
3 YvY a Y- Y-Y 
3 XIX XaX - X'X 
3 TU EXE3*XMKXOYMYY 
3 TUX EXEY3*(1. - X -X*X)OVWYV 
3 TUXX a EXEY3*(-3*X- X*X)*YY 
3 TUY a EXEY3*(1. - Y - Y*Y)*XMXX 
3 TUYY = EXEY3*(-3.Y-Y*Y)*XMXX 
3 F a -x**&LA TUXX - Y..LA * TUY - LA * Xn(LA-1.)*TUX - 
3 S LA * YV.(&A-1.) * TIYN + (XVY)L*&A *TU 
3 RETURN 
3 ENID 

'ElR 

* MACRO 2 
*.**e*e*en 

2000200002002 
TWO D:fMENSIOMS 

I UKXS + UYYS * AfX)UXS * F(X) 
2 DIRICHLET S IOMOCENEOUS 
2 X=0. * U=0. 
2 X=&A * U=0. 
2 YeO. * D'0 . 
2 Y=&A * Us0. 
3 FUNCTIDII T RUE(X.Y) 
3C 
30 *nn.nen..n**e**#En**fl***@ftll**f 
3C * * 
3C MACRO 26 PARAMETERS * 

30: * * 
3C 
3C 
3C * A I 
3C * ----- 

3C ^ 1 2 30 * I 
30 * 51I2 
30 * I 
3C * 10 1 3 
3C * 
30 
30 
3 REAL DERJSL(6)v TABSELV2.20). CRID1(20). 
3 S RAID2(20). GRID3(2$). 
3 s T1B1(100). T1B2(la0). T1B3(100). T1B4(100). 
3 s T2B1(100). T2B2(100). r2B3(100). T2B4(100). 
3 s T3BD(100). T3B2(100). T3B3(100). T3B4(100) 
3 EQUIVALENCE (TABLE(1. 1) . T&BB1(l)). 
3 s (TABLE(l. 6) * T&BB2(1)). 
3 s (TABLE(l.ll) * T&BB3(1)). 
3 S (TA3LE(1.16) . T&BL841)) 
3 DATA NORID. nRDD'20. 20 
3 DAIA CRID1/0.0000000. 0.052316. 0.1052632. 0.15784. 
3 50.*2105263. 0.2631579. 0.3157895. 0.3684211. 0.421052. 
3 50.*4736842. 0.5263158 e.*5789474. 0.o6315789. 0.682105. 
3 50.7388421. 0.7854737. 0.8421053. 0.8547368. 0.54734. 
3 Sl1.0000000/ 
3 DATA CRID2'0.0000000. 0.2831575. 0.5263158. 0.789473?. 
3 51.0526316. 1.3157895. 1.5783474. 1.8421053. 2.1052632. 
3 52.3684211. 2.8315789. 2.*8547368. 3.1 l578347. 3.42105Z6. 
3 53.6842105. 3.9473684. 4.*2105263. 4.4736842. 4.7?3C8421. 
3 55.0000000' 
3 DATA GRID30 .0000000o. 0.5163158. 1.*0326316. 1.5785474? 
3 52.1;052632. 2.63;5789. 3*1573347 . 3.6842105. 4.2105Z63. 
3 54.7388421. 5.2631579. 5.7894737. 6.3157855. 6.8421053. 
3 57.3684211. 7.8947368. 8.4210526. 8.9473684. 9.4736842. 
3 510.000000' 
30: 
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3C APPRDXIMATE SLUTIO!t OF PIWi USIIC 
3C P3-Cl COLLOCATIO1 (8 X 8 GRID) 
3C 
3 DATA 1r1i' . oooooo .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. . 042634. .083348. 
3 S .120327. .1 5048. .177656. .196430. .208277. .2135Z7. 
3 S .212613. .206289. .195348. .180582. .162657. .142198. 
3 s .119609. .094900. .068245. .038037. .000000. .000000. 
3 S .077817. .152142. .219668. .277620. .324418. .358727. 
3 S .380349. .389856. .388002. .376143. .355702. .328112. 
3 S .294592., .256281p .213945. .167776. .1178S8. .062802. 
3 s .000000. .000000. .106t18. .208464. .301010t .380454. 
3 S .444612. .4916339 .521213o .534100p .531294 .514625. 
3 s .486031. .447462. .400612. .347072. .28796. . 223801. 
3 S .154880 *.080594. .000000. .000000. .129926, .254044. 
3 S .366840. .463675. .541872. .599148. .635105. .650622. 
3 S .646884. .626105 .590636. .542855. .484873. .418680. 
3 S .345776. .267031. .183171. .094230. .000000' 
3C 
3 DATA T132/ .000000. .148361, .250094. .418904. .529431. 
3 S .618776. .684134. .725081. .742592. .737993. .713799. 
3 S .672691. .617395. .550375. .473971. .390028. .299785. 
3 S .2043889 .104343, .000000. .000000. .162509. .317759 
3 S .458858 .573991. .6777729 .749306. .794040. .813019. 
3 S .807676. .780758. .7352049 .674014t .5999439 .515620. 
3 S .423187. .324204. .220118. 211816? .0oo0000. .000000. 
3 S .172777. .337838. .487852. .616634. .720570. .7G96569. 
3 S .844024. .8640329 .8580989 .829142. .780295., .7147609 
3 S .635516. .545414. .446823. .341541. .231254. .117098. 
3 S .000000. .000000. .179440. .350867. .506665. .640407. 
3 S .7483313. .827217, .876422. .897075. .890731. .860421. 
3 S .809402, .7410129 .658381t .5645:t2. .461928s .3S2586. 
3 S .2383319 .1204479 .000000. .000000. .182740, .357318. 
3 S .515580. .652177. .762075. .8423889 .892457.p .913425. 
3 S .906873, .87587* .823785t .753977t .669666, .573930. 
3 S *469371. .358024. .241813. .122095. .000000' 
3C 
3 DATA T1B3/ .000000. .182740. .357318. .515980. .652177. 
3 S .762075. .842388, .8924579 .913425. .906873. .875887. 
3 S .823785. .753977p .669666* .573930. .4693719 0358024. 
3 S .241813. .122095. .000000. .000000. .179440. .350867. 
3 S .506665. .640407.p .748331. .8272179 .876422. .897075.o 
3 s .890731. .860421,p .809402. .7410129 .658381. .564512. 
3 S .461928. .352586. .238331. .120447. .000000. .000000. 
3 $ .1727779 .337838. .487852. .616634. .7205;0. .796569. 
3 S .844024. .864032. .858098. .829142. .780295. *714760. 
3 S .6355169 .545414. .446e23. .3415419 .231254. .117058. 
3 S .000000. .0000000 .162509. .317759. .4588589 .579991. 
3 S .6777729 .749306. .794043. .813019o .807676. .780758 
3 $ .735204. .6740149 .593943.p .515620. . 4231879 .324204. 
3 S .223118. .111816. .000000. .000000. .148361.p .290034. 
3 $ .413904. .529491. .6187769 .684134. .725081,t .742592.p 
3 $ .7379939 .713799. .672691. .6173959 .550375. .473971, 
3 $ .39OC28. .299795. .204389. .104343. .000000' 
3C 
3 DATA T11B4 .000000. .129826. .254044.p .366840. .463675. 
3 $ .541872. .599148. .635105. .060622.p .646884. .6261059 
3 $ .590636. .542855. .4848739 .418680G .345776, .267031. 
3 $ .183171. .094230. .000000. .000000. .106618p .208464. 
3 S .301010. .3804549 .4446:2. .491633. .5212139 .534100. 
3 S .531294. . 514625. .486031. .447462. .400612. .347072. 
3 S . 287969. .223801. . 154880. .080534. .000000. .000000. 
3 $ . 077817. .152142. . 219668. .277620. . 324418. . 358727. 
3 $ .380349. .389856. . 388002. .376143. .355702. .32811l2. 
3 $ .234592. .256281. .213945. .167776. .11785E8. .062802. 
3 $ .000000. .000000. .042634. .083348. .120327. .152048. 
3 $ .177856. .196430. .208277. .213527. .212613. .206289. 
3 $ .195S348. .180582. .162657. .142198. .119609. .094900. 
3 $ .068245. .038037, .000000. . 000000. . 000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .000000. .00o0000. 
3 $ . 000000. . 000000. .000000. .000000. .000000. .000000. 
3 $ .00Q0000. .000000. .000000. .000000. .000000' 
3C 
3 DATA T231/ .000000. .000000. .00C0000. .000000. .000000. 
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3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .102525. .191764. 
3 S .257172. .294088. .306095. .f297702. .2753o0. .244927. 
3 $ .211656. .178373. .147093. .119082. .094408. .073060. 
3 $ .054711. .038851. .025009. .012448. .000000. .000000. 
3 S .176184. .331016. .447048. .515726. .541814. .531769. 
3 S .495973. .444483. .386486. .327343. .270964. .219922. 
3 5 .174553. .135020. .100848. .071197. .045224. .021883. 
3 S .000000. .000000. .230082. .433653. .588658. .683554. 
3 S .723241. .714863. .671188. .605207. .528363. .449927. 
3 S .373668. .303966. .241530. .186791. .139261. .097908. 
3 S .061685. .029424. .000000. .000000. .270292. .510525. 
3 s .695443. .811300. .862805. .857289. .809007. .73238,p 
3 S .643302. .549094. .457293. .372718. .296468. .229286. 
3 S .170743. .119718. .075076. .035S66. .000000' 
30 
3 DATA T2B2/ .000000. .299704. .566987. .774418. .906644. 
3 S .968026. .96!579S .915086. .832302. .732935. .627401. 
3 S .523721. .427567. .340413. .263309. .195928. .137123. 
3 S .085726. .040429. .000000. .000000. .321059. .608088. 
3 S .832154. .976754. 1.045908. 1.046674. .994722. .907380. 
3 s .801115. .687293. .574760. .469854. .374373. .289632, 
3 S .215416. .150580. .093951. .044183. .000000. .000000. 
3 S .335930. .636759. .872549. 1.026008. 1.100876. 1.104048. 
3 S 1.051508. .961191. .850211. .730602# .611797. .500625. 
I $ .3991'31. .3088459 .229647. .180435. .093354. .#046521. 

3 S .000000. .000000. .345240. .634738. .8937343. 1.057089. 
3 S .'135704. 1.140559. 1.087806. .995738. . 881856. .758614. 
3 S .6358249 * 520 632 * .415256. .321371. .238928. . 66812. 
3 S .103868. .048706. .000000. .000000. .349799. .663544. 
3 S .910398. 1.072339. 1.1528139 1.158518. 1.105685. 1.0127779 
3 S .897483. .772463. .647716. .530542. .423247. .327581. 
3 S .243531. .169990. .105809. .049592. .000000' 
3C 
3 DATA T233/ .000000. .34979,. .663544. .910398. 1.072339. 
3 S 1;.152813. 1.158518. 14105685. 1.012777. .857483. .772463. 
3 S .647716, .530542. .423247. .327581. .243531. .169990. 
3 S .10S809. .049552. .000000. .000000. .345240. .654738. 
3 S .897948. 1.057089. 1.135704. 1.140559. 1.087806. .935738. 
3 S .881856. .758614. .635824. .520632. .415256. .321371. 
3 S .238928. .166812. .103868. .048706. .000000. .000000. 
3 S .335930. .636759. .872549. 1.026008. 1.100876. 1.104048. 
3 $ 1.051508. .96:191. .850211. .730802. .611797. .500625. 
3 $ .399131. .308845. .229647. .160405. .095954. .046921. 
3 S .000000. .000000. .321059. .608088. .832154. .976754. 
3 S 1.045908t 1.046674. .994722. .907380. .801115. .687293, 
3 S .574760, .469854. .374373. .289632. .215416. .150580. 
3 S .093951. .044183. .000000. .000000. .299704. .566987. 
3 S .7744:8. .906644. .968026. .955795. .915036. .832302. 
3 S .732935. .627401. .523721. .4275679 .340413. .263309. 
3 S .195928. .137123. .085726. .040429. .000000' 
3C 
3 DATA T2B4/ .000000. .270292. .510525. .695443. .811300. 
3 S .862805. .857289. .80900?. .732986, .643302. .549094. 
3 S .457293, .3727:'8. .296468. .229286. .170743. .119718. 
3 s .n07S076. .C35565. .000000. .000000. .230082. .433653. 
3 S .588658. . 683554. .723241. .714863. .671188. .605207. 
3 S .528963. .443927. .3736688. .303966. .241530. .186791. 
3 S .139261. .097908. .061685. . 029424. .000000. .000000. 
3 5 .176184. .331016. .447048. .515726. .541814. .531769. 
3 S .495973. .444483. .386486. .327343. .270964. .219922. 
3 S .174553. .135020. .100l848. .0711979 .045224. .021883. 
3 s .000000. .000000. .102525. .191764. .257172. .294088. 
3 S .306095. .297702. .275360. .244927. .211656. .178373. 
3 S .147093. .119 082. .094408. .073060. .05471X1. .038851. 
3 S .025009. .012448. .000000. .00C000. .000000. .000000. 
3 S . 000000. .0020000. .000000. .000000. .000000. .000000O. 
3 S .000000O. .000000. .000000O. .000000. .000000. .000000. 
3 5 .000000. . 000000. .000000. .000000. .000000' 
3C 
3 DATA T3BI' .000000. . 000000. .000000. .000000a. .00000oo. 
3 $ .000000O, .000000. .000000. .000000O. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .136769, .242995. 
3 S .300166. .309204. .286664. .248177. .204969. .163207. 
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3 S .127521. .098047. .074440. .055969. .041610. .030429. 
3 S .021666. .0147429 .009126. .004383. .000000. .000000. 
3 S .225332. .404604. .507648. .532131. .502014. .441152. 
3 S .368813. .296828. .233567. .180624. .137691. .103813. 
3 S .077267. .056478. .040114. .027141. .016590. .007756, 
3 s .000000. .000000. .235009. .515325. .653481. .833679. 
3 S .663031. .583513. .497784. .403800. .320122. .248860. 
3 S .190431. .143363. .107288. .078416P. .055604. .037472. 
3 S .022729. .010482. .000000. .000000. .327257. .594199. 
3 S .758585. .81?100. .783379. .702581. .597871. .488376. 
3 5 .389384. .304079. .233482. .176946. .132044. .096533. 
3 S .068385. .045970. .027761. .012719. .000000' 
3C 
3 DATA T3B2/ .000000. .356408. .649089. .832755. .897181. 
3 S .871521. .786942. .673828. .553568. .443463. .347646. 
3 S .267728. .203343. .151932. .111112. .078670. .0 52794. 
3 S .031790. .014504. .000000. .000000. .376737. .687549. 
3 S .885147. .957941. .935238. .848686. .730092. .602415. 
3 S .484381. .380883. .294030. .223721. .167338. .122430. 
3 s .086S61. .058095. .034918. .015888. .000000. .000000. 
3 5 .390468. .713611. .920844. .399654. .973355. .891822. 
3 S .769750. .637142. .513691. .404848. .313096. .238555. 
3 S .178587. .130709. .092514. .061978. .037209. .016902. 
3 S .000000. .000000. .398828. . 29526. .942756. 1.025437. 
3 S 1.006835. .918904. .7948439 .659279. .532496. .420307. 
3 S .325452. .248203. .185921. .136116. .096339. .064516. 
3 5 .038706. .017565. .000000. .000000. .402888. .737259. 
3 S .953417. 1.038004. 1.020257. .93216 2. .807155. .670167. 
3 S .541764. .427941. .331563. .252381. .189557. .138799. 
3 S .098238. .065777. .039450. .017894. .000000' 
3C 
3 DATA T3B3/ .000000. .402888. .737259. .953417. 1.038004. 
3 S 1.020257. .932162. .807155. .670167. .541784. .427941. 
3 S .331563. .252981. .189557. .138799. . 098238. .065777. 
3 S .033450. .017894. .000000. .000000. .33888. .072356. 
3 S .942756. 1.025437. 1.006835. .918904. .794843. .659279. 
3 S .532496. .420307. .325452. .248203. .185921. .136116. 
3 S .096339. .064516. .038706. .017565. .000000. .000000. 
3 S .390468. .713611. .920844. .999654. .979355. .891822. 
3 S .769750. .637142. .513691. .404848. .313096. .238555. 
3 S .178587. .130709. .032514. .061978. .037209. .016902. 
3 S .003000. .000000. .376737. .687549. .885147. .957941. 
3 S .935238. .848686. .730092. .602415. .484381. .380883. 
3 S .294030. .223721. .167338. .122430. .086661. .058095. 
3 S .034918. .015888. .000000. .000000. .356408. .649089. 
3 S .832755. .897181. .871521. .786942. .673828. .553568. 
3 S .443463. .3476469 .267728. .2033439 .151932. .111112. 
3 S .078670. .052794. .0317909 .014504. .000000' 
3C 
3 DATA T3B4/ .000000. .327257. .594199. .758585. .812100. 
3 $ .783379. .702581. .597871. .488376. .389384. .304079. 
3 S .233482. .176946. .132044. .096533. .068385. .045970. 
3 S .027761. .012719. .000000. .000000. .285039. .515325. 
3 S .6S3481. .633679. .663031. .589513. .497784. .403800. 
3 S .320122. .248860. .190431. .143963. .107288. .078416. 
3 3 .055604. .037472. .022729. .010482. .000000. .000000. 
3 S .225332. .404604. .507648. .532131. .502014. .441152. 
3 S .368813. .296628. .233567. .180624. .137691. .103813. 
3 S .077267. .056478. .040114. .027141. .016590. .007756. 
3 s .000000. .000000. .136769. .242995. .300166. .309204. 
3 S .2E8864. .248177. .204969. .163207. .127521. .098047. 
3 S .074440. . 055969. .041R10. .030429, . 021566. .014742. 
3 S .003126. .004383. .000000. .000000. .000000. .000000. 
3 5 .000000. .000000. .000000. .000000. .000000. .000000O. 
3 5 . 000000. .000000. .000000. .000000. .000000. . 000000. 
3 $ .000000. .000000. .000000. .000000. .000000' 
3C 
3C INTERPOLATE NMUtERICAL SCLUTION BY O1$DRATICS 

3 CALL Ot.fDRD(X. Y.TABLE.GRI XD1B.CGRIDLB,NGRI D.tGRlD. NCRDD.NCGRDD. 
3 $ DEPVSL)> 
3C 
3 TRUE = DERUSL (6) 
3C 
3 RETURN 
3 END 
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3 FUNCTION A(X) 
3 A a 6.*X*(1.+X.X)*@2/(L&AXX)fl3 
3 R?TURN 
3 END 
3 FUNCTIOtN F(X) 
3 F a -60.*.P&AX/(L&AXX)a*3 
3 RETURN 
3 EtND 

EfrD 

MACRO 27 * 

*ECR 
C9 ******@@ 

* MARO 28. 
* ee#*****e* 
* 2000002002002 
1 TWO DIMENSIOfS S SELF-ADlINT 
1 WCX.Y)UXXS * W(X.Y)UYYS * l.0 
2 DIRICHST S MOMOCENEtUS 
2 X=-1. * sO. 
2 Xr 1. * Ul0. 
2 Yr-1. * UaG. 
2 yx j, * usu. 
3 FUNOTCTTI TRUE(X.Y; 
30 
31 *n.o..eoe.o***ne.*eo@flfl@*****4tftf*f#* 
3C^ 
3C MACRO 28 PAQRAETERS 
3C} 
3C ***** *******@@lflb ***f*f@ 
3C ^ 
3C A I B 

3C ^ 
3C * aI 

3C * 1000 1 3 

30 a*4iaan4*inaaaa *t@R @* **@*v*flfl* 3C 

3 REAL DERVSL(6). GPID(20). TABLE(20.20), 
3 S T:B1(100). T182(:00O) TlB3(100). TIB4(100). 
3 S ;2B1(100)9 T2B2(100). T2B3(100). T2B4(100). 
3 S 7381(100). T3B2(100). T3B3(100). T3B4(1O0) 
3 EOU?ALENCE (TABLE(1. 1) . TLBB(11)). 
3 S (TABLE(1. 6) . T&BBZ(1.)) 
3 S (TABLE(1.11) * T&BB3(1))* 
3 s (TABLE(1,16) . T&BB441)) 
3 rATA NSPID. NGPDD. GRID '20. 20. -1.000000' -.8947368. 
3 $-.7894737. -.6842105l -.5739474. -.473S842. -.3684211. 
3 $-.2631579. -.1578947. -.0526316. 0.0526316. 0.1578947. 
3 50.2631575. 0.3684211. 0.4736842. 0.5789474. 0.6842105. 
3 50.7894737. 0.8947388. 1.0000000/ 
3C 
3C APPROXIMATE SOL5UTION OF PROBLEM USThG 
3C rvYKANOU-CG4 ITMAX=1l. DEMAND=6. 21 X 21 GRID) 
30 
3 DATA T11'/ .000000. -.000125. -.090145. -.000140. -.000133. 
3 S -. 000125. -. 000119. -. 000113. -. 050109. -. 000106. -.000106. 
3 S -.000109. -.000113. -.000115. -.000125. -.000133. -.000140. 
3 5 - .000145. - .000125. .000000. -. 000125. - .0 18881. - .032143. 
3 5 -.041981. -.049498. - .055241. - .059547 -.4082627. -.064613. 
3 S -.065587. - .065587. - .064613. - .062627. -.*059547. -.055241.* 
3 S - .049433. - .041l981, - .032143. - .018881. - .000125. -. w00 0 145. 
3 $ - .032143. - .056504. -.*075177. -.*083670. -.100830. - .109235. 
3 $ - .115263. -.119156. -. 121068. ~- 121068. ~-119156' -. 115263. 
3 $ -.103235. - .100830. -.089670. -.0751Z77 -.056504. -.032143. 
3 $ -.000145. -.000140. -.041981. -.075177. -. 101358. -.121994. 
3 $ -. 138030. -. 150180. -. 158919. -.1645Z77 -.16737 -.16t737 
3 $ -. 1645?77 -. 158319. -.150180. -. 138030. -. 12194 -. 10138 
3 $ - .075177. -.0 41381.s -.0001 40.O - .000133. - . 04s948 -. 08960 
3 S - .121994, - .147801.s - .168029. - .183444. - .194570. - .2017t92. 
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3 S -.205343. -.205343. -.201792. -*194570. -.183444. -.168029. 
3 $ -. 147801. -. 121394. -.0 870. -.049498. -.000133' 
3C 
3 DATA fl12' -.000125. -.055241. -.100830. -.138030. -.168029. 
3 s -.1917193 -.203866. -. 2009. -.231560. -.235770. -. D. 
3 s -.231560. -.3009. -.2098G8. -.191719. -.168029. -.138030. 
3 S -.100830. -.055241. -.000125. -.000113. -.059547. -.109235. 
3 $ -.150180. -.183444. -.209866 -.230191. -.244953. -.254578. 
3 $ -.259321. -.259321.p -.254578. -.244353. -.230191. -.209866. 
3 $ -.183444. -.150180. -.1032359. -.059547. -.000119. -.000113. 
3 s -.062627. -.115263. -.158915. -.194570. -.223009. -.2449 
3 S -.260928. -.271360. -.276505. -.27 505. -.271360. -.260328 
3 S -.244953. -.223009. -.194570. -.1 5859. -.115263. -.062627. 
3 S -.000113. -.000109. -.064613. -.119156. -. 164577. -.201792. 
3 S -.231560. -.254578. -.271360. -.282331. -.287744. -.287744. 
3 S -.282331* -.2713G0. -.254578. -.231560. -.2019. -.164577. 
3 S -.119156t -.064613. -.000109. -.000106. -.065587. -.121068. 
3 S -.167357. -.205343. -.235770. -.259321. -.276505. -.287744. 
3 S -.233291. -.293291. -.287744. -.276505. -.259321. -.235770. 
3 S -.205343. -.167357. -.121068. -.065587. -.000106' 
3C 
3 DATA Tl13' -.000106. -.0658?. -.1210689 -.1675. -.205343. 
3 S -.235710. -.259321. -.276505. -.287744. -.293291. -.293291. 
3 S -.287744. -.276505. -.259321. -.235770 . -.205343. -.167357. 
3 S -.1210G8. -.065587. -.000106. -.000109. -.064613. -.119156. 
3 S -.164577. -.201792. -.231560. -.254578. -.271360. -.282331. 
3 S -.287744. -.287744. -.282331. -.27136v. -.254578. -.231560. 
3 S -.201792. -. 164577. -.119156. -.064613. -.003109. -.000113. 
3 5 -.062627. -.115263. -.158919. -.194570. -.223009. -.244953. 
3 S -.260928. -.271360. -.276505. -.276505. -.271360. -.260928. 
3 S -.244953. -.223009. -.134570s. -.158519. - .115263. -.062627. 
3 S -.000113. -.000119. -.055547. -.109235. -.150180. -.183444. 
3 S -.209866. -.230191. -.244953. -.254578. -.259321. -.259321. 
3 S -.254578. -.244953. -.230191. -.2098668 -.183444. -.150180. 
3 S -. 103235. -.059547. -.000119. -.000125 -.055241. -.100830. 
3 S -.138030. -.168029. -.191719. -.209866. -.223009. -.231560. 
3 5 -.235770. -.235770. -.231560. -.223009. -.209866. -.191719. 
3 S -.168023. -.138030. -.100830. -.055241. -.000125' 
3C 
3 DATA T1B4/ -.000133. -.049498. -.089670. -.121994. -.147801. 
3 S -.168029. -.183444. -.194570. -.201792. -.205343. -.205343. 
3 S -.201792. -.194570. -.183444. -.168029* -.147801. -.121994. 
3 S -.089670. -.049498. -.000133. -.000140. -.041981. -.075177. 
3 S -.101358. -.121994. -.138030. -.150180. -.158919. -.164577. 
3 $ -.167357* -.167357. -.164577. -.158919. -.150180. -.138030. 
3 S -.121994. -.101358. -.075177. -.041981. -.000140. -.000145. 
3 S -.032143. -.056504. -.075177. -.089670. -.100830. -.109235. 
3 9 -.115263. -.119156. -.121068. -.121068. -.119156. -.115O63. 
3 S -.109235. -.100830. -.089670. -.075177. -.056504. -.032143. 
3 s -*.000145. -.000125. -.018881. -.032143. -.041981. -.049498. 
3 S -.055241. -.053547. -.062S27. -.064613. -.065587. -.06S587. 
3 S -.064613. -.062627. -.059547. -.055241. -.049498. -.041981.p 
3 5 -.032143. -.018881. -.000125. .000000. -.000125. -.000145. 
3 s -.G0 0140. -.000133. -.000125 -.0001199. -.000113. -.000109. 
3 s -.000106. -.000106. -.000109. -.000113. -.000119. -.000125. 
3 S -.000133. -.000140. -.000145. -.000125. .000000/ 
3C 
3 DATA T2BI/ .000000. -.000125. -.000145. -.000139. -.000130. 
3 S -.000119. -.0001C7. -.000093. -*000082. -.000066. -.000052. 
3 S -.000058. -.000060. -.000074. -.000085. -.000106. -.000120. 
3 S -.000137. -.000122. .000000. -.000125. -.017071. -.028522. 
3 -.036556. -.042288. -.046232. -. 048949. -.050528. - .05123 
3 5 - .051238. -.050638. -.049519. -.047872. -.045660. - .042715. 
3 5 -.038827. -.033565. -. 026339. -.015913. -.000127. -.000145. 
3 $ - .028522. - .049259. - .064310. -.*075204. -.082843. -.08B7887. 
3 $ - .090836. -.0O92091. -.091967. - .090636. -.088453. - .085218. 
3 $ -.080933. -.075283. -.067888. - .057987. -.044642. -.026074. 
3 $ -.000155. -.000139. -.036556. -.064310. -.085031. -.100207. 
3 s - .110858. - .117815. - .121746. - .12Z3233. - .122758. - .120678. 
3 s - .117273. -.1112551. - .1t08441. -.098aS505 - .088260. - .074708. 
3 5 -.6056777. -.*032559. - .000184. -.000130. - .04Z288. -.075204. 
3 $ -.100207. -. 118623. - .131484. -.133680. -.144004. -. 145212. 
3 $ - .143985. - .140850. -.*138228. - .13016B. -.v122589. - .112947. 
3 S -.*100705. - .084718. -.063891. -. C36279. - .000172' 
3C 
3 DATA T2B2' -.000119. -.0O46252. -.082843. -.110858. -.131484. 
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3 5 -.145673. -.154324. -.158312. -.158551. -.1S029. -.15142 
3 S -.145501* -.138281 . -.129650. -.118977. -.105695. -.0 7. 
3 S -.066557. -.0376?1. -.000200. -.000107. -.048949. -.0878. 
3 S -.117815. -. 139680. -.154324. -.162565. -. 165887, -.163563. 
3 S -.158805. -.152242. -.144827. -.136701. -.127526. -.116542. 
3 S -.103138. -.086231. - .064734. -.036566. -.000224. -.000033. 
3 S -.050528. -.090S36. -.12174. -.1440049. -.158312. -..168. 
3 S -.165702, -.16069 -.152156. -.142678. -.133774. -.125190. 
3 S -.116073. -.10SS40. -.093104. -.0775S6. -.058265. -.032930. 
3 S -.000316. -.000082. -.05123. -.032091. -.123233. -.145212. 
3 s -.158S51. -.163563. -.160639. -.149772. -.133228. -.119047. 
3 $ -.109860. -.101763. -.093424 -.084065. -.073394. -.060457. 
3 S -.045064. -.025293. -.000638. -.000066. -.05123.W -. O1967, 
3 S -.122758. -.143#15. -.156029. -.158805. -.152156. -.133228. 
3 S -.107540. -.0 88509 -.081210. -.074288. -.067024. -.05S905. 
3 

_ 

-.050246, -.040189. -M.028846. -.015610. .000806/ 
3C 
3 DATA T2B3/ -.000052. -.050636. -.0906X. -.120678. -.140850. 
3 S -.151472. -.152242. -.142678. -.119047. -.088509. -.081837. 
s S -m.075672* -.069153. -.062155. -.054503. -m.045.99 -.036459. 
3 S -.025711. -.013567. .000020. -.000058. -.049519. -.088453. 
3 S -.117273. -.136228. -.145501. -.144827. -.1337749 -.103860. 
3 S -.081210. -.075672. -.070241. -.064254. -.057704. -.050495. 
3 S -.042493. -.033556* -.023554. -.012376. .000005. -.000060. 
3 S -.047872. -.085218. -.112551* -.130168. -.138281. -.136701. 
3 S -.125190. -.101763. -.074288. -.069153. -.064254. -.058806. 
3 S -.052793. -.046170, -.038815. -.030619. -.0214740 -.011285 
3 $ -.003034" -.000074* -.345S60. -.030933. -.106441. -.122589. 
3 S -.129350. -.127526. -.116073. -.033424. -.067024. -.062155. 
3 S -.057704. -.052799. -.047408. -.041462. -.034869 -.027527. 
3 S -.0193333 -.010185. -.000008. -.000085. -.042715S -.075283 
3 S -. 098505 -.112947. -*118977. -.116542. -.105540. -.084065. 
3 $ -.059065. -.054503. -.050495., -.046170. -.041462. -.036290. 
3 S -.030565. -.024182. -.017038. -.009015. -.000011' 
3C 
3 DATA T2B4/ -.000106. -.038827. -.067888. -.088260. -.100705. 
3 S -.105695. -.103138. -.093104. -.073394. -.050246. -.045999. 
3 S -.042493. -.038815. -.034869. -.030565. -.025806. -.020492. 
3 S -.014511. -.007728. -.000013. -.000120. -.033565 -.057987. 
3 S -.074708. -.084718. -.088567. -.086231. -.077556. -.060457. 
3 S -.040189. -.036459. -.033556. -.030619. -.027527. -.024182. 
3 S -.020492. -.016359. -.011671. -.006277. -.000014. -.000137. 
3 S -.026339. -.044642. -.056777. -.063891. -.066557. -. 4734 
3 S -.058265. -.045064. -.028846. -.025711. -.023554. -.021474. 
3 S -.019333. -.017038. -.014511. -.011671. -.008419. -.0049. 
3 S -.000014. -.000122. -.015913. -.026074. -.032559. -.0 736 . 
3 S -.037621. -.036566. -.032930. -.025293. -.015610. -.013567. 
3 S -.012376. -.011285. -.010185. -.009015. -.007728. -.006277. 
3 S -.004599. -.00258l. -.000012. .000000. -.000127. -.000155. 
3 S -.000164. -.000172. -.000200. -.000224. -.000316. -.000638. 
3 S .000806. .000020. .000005. -.000004. -.000008. -.000011. 
3 S -.000013. -.000014. -.000014. -.000012. .000000' 
3C 
3 DATA T3BI1 .000000. -.000125. -.000145. -.000138. -.000129. 
3 S -.000116. -.000102. -.000083. -.000071. -.000049. -.000031. 
3 S -.000042* -.000041. -.000061. -.000073. -.000099. -.000114. 
3 S -.000135. -.000121. .000000. -.000125. -.016401. -.027183. 
3 S -.034550. -.039624. -.042983. -.045057. -.046110. -.046397. 
3 S -.046095. -.045345. -.044253. -.042800. -.040961., -.038541. 
3 S -.035322. -.030832. -.024474. -.014964. -.000128. -.000145. 
3 S -.027183. -.046578. -.060289. -.063855. -.076201. -.080030. 
3 $ - .081890. - .082262. - .081508. - .079525. - .077726. - .074890. 
3 $ - .0Q71l370. - .066789. - .060756.* - .052425. - .040846. - .024140. 
3 5 -. 000157. -.000138. -.034550. -.060289. '.0783s88 -. 092144. 
3 $ -.100810. -.105876. -.108096. -.108177. -.10669wt -. 104105. 
3 $ -.s100741. -.v096635. - .091710. - .085432. - .077232. -.066158. 
3 $ -.050947. -.029587. -.000170. -.000129 -.033624. -.063855. 
3 $ -.032144. -.107819. -.117934. -.123467. -.125330. -.1S24471. 
3 $ -.Z 121752. -. Z117849. - .113267. -.Z108086. -. Z102177. - .094851.Z 
3 $ -. 085526. -. 072880. -.055817. -.0321S9. -.000173' 

3 DATA T382o -.000116. -.04293. -.07601. -. 100810. -. 11733. 
3 $ - . 1286. - .1 33662. -.*134274. - .131584. - .1248. -. 121274. 
3 $ - .1 15236. - .1 09297. - .1 02919. -. 09532. -. 0857. - .073105. 
3 $ -. 056022. - .032230. - .000219. - .000102. -.045057. -.080030. 
3 $ -.105876. -. 123467. -.133662. -.1i37289. -.135430. -.129522. 
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3 5 -.*126'52g -.113508. -.106166. -.0 rar .0X17, -. 86_S. 
3 $ -. 078089. -. 06603. -.051332 -.o02 . -. 000244 -. 000083. 
3 $ -.046110. -.081890. -.10096. -.125330. -.13474. -.135430. 
3 $ -.129716. -.118573. -.10S295. -.0 992.s -.085096. -.0791629. 
3 $ -.074048. -.068520. - 06040. -.053199, -.041601. -.024230, 
3 $ -.000378 . -0000t71. * 0397s. -.082262 -.108177. -.124471., 
3 $ -.131584 -. -.12952. . -.098049. -.071670 -.*054330, 
3 S -.048096 -. 044400 - .0 1352. - 0381 46. -+034576. -.029Z1. 
3 $ -. 023489. -. 013647. -.000897# -.0000499 -.046035. -.081505. 
3 $ -.10S97. -.121752. -.126948. -.12165. -.10525. -.071670. 
3 $ -.031624. -.010127. -.00w. -.007917. -.006992 -.006014. 
3 $ -.005051, -.003883. -.002798. -. 001308. .001546/ 
3: 
3 DATA T383' -.000031. -.045345. -.079925 -.104105. -.117M9. 
3 $ -.121W74# -.113508. -.093592. -.054330. -.010127. -.010240. 
3 S -.009306. -.008394. -.007465t -.006489. -.005436. -.004283. 
3 S -.003005. -.001581 . .000003. -.000042. -. i44253. -.0777269 
3 S -.100741. -.113267. '-.115296. -.106166. -. 085096 -.048096. 
3 $ -.008866 -.009306. -.008554. -.007747. -.006832. -.00591. 
3 $ -.004996. -.00330 t -.002735 -.001430.* 000001. -.0000414 
3 $ -.042800. -.0748909 -.096635. -.108086. -.109297. -.099787. 
3 $ -.079162. -.044400. -.007917. -.008394. -.007747. -.007033. 
3 $ -.006264. -.005435. -.004536. -.00355. -.002477. -.001294. 
3 S -.000000. -.000061. -.040961. -.071370. -.091710. -.102177# 
3 $ -.102919. -.093617. -.074048. -.041352. -.006992. -.007465. 
3 $ -.006892. -.006264. -.005584. -.004848. -.004049. -.003175. 
3 $ -.002215. -.001160. -.000001. -.000073. -.038541. -.066789. 
3 S -.085432. -.094851. -.095325. -.086596. -.068520. -.038146. 
3 S -.006014. -.006489. -.005981. -.005435. -.004848. -.004214. 
3 S -.003525. -.002770. -.001938. -.001019. -.000001' 
3C 
3 DATA T334/ -.000099. -.035322. -.060756 -.,077292. -.08552s6 
3 S -.085872. -.078089. -.062040. -.034576. -.005051. -.005436. 
3 S -.0049%. -.004536. -.004049. -.003525. -.002955. -.002330. 
3 S -.001639 -.000867. -.000001. -.000114. -.030832 -.052425* 
3 S -.066158. -.072880t -.073105. -.066603. -.053199. -.029621. 
3 S -.003883. -.004283. -.003920. -.003555. -.003175. -.002770. 
3 S -.002330. -.001847. -.001308. -.000698. -.000001. -.000135. 
3 S -.024474# -.040846. -.050947 - .055817. -.056022. -.051332. 
3 S -.041601. -.023489. -.00278. -. 003005. -.002735. -.002477. 
3 S -.002215. -.001938. -.001639. -.001308. -.000936. -.000507. 
3 S -.000001. -.000121. -.014964. -.024140. -.029587. -.032159. 
3 S -.032230. -.029668. -.024230. -.013647. -.001308. -.0181. 
3 S -.001430. -*001294.1 -.001160. -.001019. -.000867. -.000698. 
3 S -.000507. -.000281. -*000001. .000000. -.000128. -.000157. 
3 s -.000170. -*000179. -*000219. -.000244. -.000378. -.000897. 
3 S .001546* .000003. .000001. -.000000. -.o000001. -.000001# 
3 S -.000001. -.000001. -.000001. -.000001. .000000' 
3C 
3C INTERPOLATE tRICAL SOLUTITO BY OUWDIATICS 
3C 
3 CALL QUAURD(X.Y.TABLE,RID.CrID.NCRItcRI DR NmcDDcRDD.DER IJ3) 
3C 
3 TRUE DERUSL ( 6) 
3: 
3 RETURN 
3 END 
3 FUITIOJi W(X.Y) 
3 W 1. 
3 IF (X .LT. 0. .1R. Y .LT. 0.) RTRN 
3 WJ&A 
3 RETURN 

3 END 
3 F'U?CTIOI CDX(X. Y) 
3 CDXU-0 . 

3 RETI*tI 
3 END 

* 1%O0 29 * 
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2000200202000 
1 TWO DIMENSIOMS S 
1 UXXS + UYS + W(Y)NSS 0. 
2 DIRIHtET 
2 XmO. * J(X-Y)f(&A) 
2 X1. * *U(X-Y)/(LA) 
2 YwO. . UL(X-Y)'(LA) 
2 Yfl. * U(X-Y)'(&A) 
3 FUMCTIOf TRUE(X.Y) 
3C 

3C * * 
3C * MACRO 29 PARAER * 

3C * 
3C ^* ^ **nn,ennee*nnnnn**** **,*e**flf* 

X ^ AID * 3C *----'-* 

3C * -3 1 
3C ^ I * 
3C ^ -11I2 * 

3C * I * 
3C * 11 3 
3C * I 3 
3C 3 14 * 
3C ^ I 
3C * 5I S 
3C 
3C ^ * na*nno* ne*f* een***flEI,NI*f 

3C 
3 REAL XERVSL(6). GRID(20). TABLE (20.20) 
3 $ T1B3(100). T7B2(100). T7B3(100). T7B4(100). 
3 s T2B1(100). T2B2(100). T2B3(100). T2B4(100). 
3 s T3B1(100). T3B2(100). T3B3(100). T3B4(100). 
3 s T4B1(100). T4B2(100). T4B3(100). T434(100). 
3 s T7B5(100). TSB2(100). T3B3(100). T5B4(100) 
3 EQUIUALENCE (TABLE1. 1) * T7B31(1)). 
3 $ (TABLE(i. 6) T73BB2(1)). 
3 $ (TABLE(1.11) * T&BB3(1)). 
3 $ (TABLE(1.i6) * T&B34(l)) 
3 DATA ID. NGRDD. GRID '20. 20. 0.000000. 0.05S16 
3 50.1052632. 0.1578947. 0.2105263. 0.2631579. 0.3157895. 
3 $0.3684211. 0.4210526. 0.4736842. 0.5263158. 0.5789474* 
3 50.6315789. 0.6842105. 0.7368421. 0.7894737. 0.8421053. 
3 $0.8947368. 0.9473684. 1.0000000' 
3C 
3C APPROXIMATE SOLUTtION OF PROBLEM USING 
3C P3-Cl COLLOCATION (8 X 8 GRID) 
3C 
3 DATA T1Bl' .000000. -.017544v -.035088. -.052632. -.070175. 
3 S -.087719. -.105263. -. 122807. -.140351. -.157895. -.175439. 
3 $ -.192982. -.210526. -.228070* -.245614* -.263158. -.280702. 
3 S -.298246. -.315789. -.333333. .017544. -.009361* -.032662. 
3 $ -. 052066. -.069910. -.087635. -.105258. -.122810. -.140336. 
3 $ -.157943. -.175454. -.192994. -.210590. -.2280593 -.245657. 
3 $ -.263221* -.280295v -.299006. -.315886 -.315789 .035088. 
3 $ -.003328 -.030358. -.050572. -.069183# -.0871935 -.104948. 
3 $ -.122592. -.140175. -.157761. -.17.5294. -.192816. -.210333. 
3 $ -.227753. -.245133. -.262279* -JR78698. -.294622* -.305048. 
3 $ -.238246. .052632. .008113. -.022760* -.045384. -.066351 . 
3 $ -.085491. -.103763o -.121716. -.139484. -.157144. -.174675 
3 $ -.192134* -.2095189 -.226619. -.243522. -.259719t -.274250 p 
3 $ - .286298 - .90354. - .280702 .070175 . 023925_ -.011091 
3 $ -.038130. - .061000. -.*081863. -.101131.* -.119689. - .137733. 
3 $ -.*155627. -.s173151.* -.v190460. -.@207536. -. 224014. - ~.239969. 
3 $ -.s254583. -.2s 66504 . -.s274840.s -.@27466S. -.v263158' 
3C 
3 DATA 7 182' .087719. .040451. .00Z569. -.02739.9 -.e053671.e 
3 $ -. 076171.* -.096739. -.116130. - . 134635. -.152724. -.170265. 
3 $ - . 187332. -.e203870. - .219558. -.234100. -.@246750. -.@256118. 
3 $ -.e260683.z -.e257850.* - .245614. . 105263. . 057370. . 017490.z 
3 $ - .015458. -.043422. -.068137. -.090047. - .1X10471. - .123772. 
3 $ - .148082. -.l165E32. -.182446. - .198439. - .213054. - .226308. 
3 $ - .236381. - .243763. - .246119. - .241161. -.*228070. .122807. 
3 $ .074559. .033319. -.0015B88 -.031563. -.058014. -.081380. 
3 $ -.102829. -.122768. -.141406. -.158954. -.175433. -. 190743. 
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3 $ -.204342. -.216125. -.224996. -.229846i -.230152. -.Z23910. 
3 S -.210526. .140351. .092013. .049925. .013484. -.018151. 
3 S -.045906. -.070647. -.033042. -.113534. -.132501. -.150045. 
3 S -.166167. - .180767. -.193458 . -.203807. -.211145. -.214591. 
3 S -.213242. -'.206238. -.192S82 .157835. .109743. .06?20O. 
3 S .029971. -.002737. -.031830. -.057493. -.080754. -.101940. 
3 S -.121166. -.138727. -.154614. -.168716. -.180490. -.18950. 
3 S -.196118. -.198241. -.19621 - .1886S8 -. 175438' 
3C 
3 DATA T183/ .175439. .127737. .0851279 .047359. .013891. 
3 S -.015 936. -.042446. -.066331. -.087909. -.107384. -.124936 
3 S -.140560. -. 154162. -.165341. -.173935. -.179276. -.1807769 
3 S -.178147. -.170580. -.157895. .192982. .146008. .103726. 
3 s .065868. .032061.* .001844. -.025185. -.049482. -.071337. 
3 S -.090982. -.108530. -.123975. -.137237. -.148019. -.156078. 
3 S -.160963. -.162215. -.159438. -.152224. -.140351. .210526t 
3 S .164593. .123044. .085589. .051896X .021581. -.005570. 
3 S -.030059. -.052101. -.071815. -.089370* -.104752. -.117885. 
3 S -.128458. -.136395. -.141211. -.142517. -.140132. -.133612. 
3 s -.12Z2807. .228070. .183677. .143248. .106581. .073422. 
3 S .043463. .016440, -.007961. -.029942. -.049665. -.067212. 
3 s -.082578. -.099707. - .106387. -.114452. -.119591. -.121498. 
3 s -.1191S5. -.114558. -.105263. .245614. .203048 .164378. 
3 S .129038. .096869. .067742. .041222. .017181. -w004560. 
3 S -.024183. -.041729. -.057183. -.070497. -.081555. -.090092. 
3 S -.095382. -.098975. -.098583. -.094947. -.087719' 
3C 
3 DATA TIB4 .263158. .223164. .186771. .153350. .122733. 
3 S .094828. .069220. .045823, .024490. .005066. -.012480. 
3 S -.028133. -.041853, -.053556. -.063003. -.070111. -.074661. 
3 S -.076179. -.074817. -.070175. .280702. .244265. .210809. 
3 S .180002. .151578. .125338. .101068. .078622. .057888. 
3 S .038764. .021220. .005257. -.009094. -.021737. -.032551. 
3 S -.041393. -.048063. -.052331. -.053958. -.052632. .298246. 
3 S .265675. .236579. .209214. .183535. .1598S7. .137269. 
3 S .116143. .096355. .077647. .060104. .043773. .028674. 
3 S .014640. .002247. -.008879. -.018628. -.025902. -.031743. 
3 S -.035088. .315789. .289347. .2653789 .242448. .220430. 
3 S .199541. .175230. .159725. .140957. .122775. .105231. 
3 S .088355. .072156. .S6530. .041817. .02 778. .014515. 
3 S .002626. -.008402. -.017544, .333333. .315789. .298246. 
3 5 .280702. .263158. .245614. .228070. .210526. .192982. 
3 S .175439. .157895. .140351 .122807. .105263. .087719. 
3 S .070175 .052632. .035088, .017544. .000000' 
3CI 
3 DATA T2B1' .000000. -.052632. -.105263. -.157895. -.210526. 
3 S -.263158. -.315789. -.368421. -.421053. -.473684. -.526316. 
3 S -.578947. -.631579, -.684211. -.736842. -.789474. -.842105. 
3 $ -.894737. -.947368#-1.000000* .0526329 -.018486. -.088564. 
3 S -. 148470, -.203197. -.257116. -.310570. -.363620 -.416427. 
3 5 -.4693S3. -.52188O. -.574335. -.626929. -.678951. -.731071, 
3 S -.782659, -.832877. -.883945. -.928698. -.947368. .105263 
3 s .016487. -.05-343s -.124162. -.183241. -.239828. -.25006. 
3 S -.349241. -.402782. -.455S24, -.508523* -.560703. -.612451. 
3 S -.663414. -.713606. -.762367. -.808441. -.851068. -.883623. 
3 S -.894737. .157895 .062527. -.018256. -.088268. -.152177. 
3 S -.212648. -.270109. -.326005. -.380681. -.434254. -.4868779 
3 S -.538636. -.589469. -.638749. -.G708P -.731972. -.772853. 
3 S -.808486. -.832691. -.842105. .210526. .114059. .029320. 
3 S -.045374. -.113404. -.177483. -.237384. -.295040. -.350883. 
1 S -.404999. -.457617. -.508870. -.55867S. -.606146. -.651753. 
3 S -.683671. -.730167. -.761331. -.781428. -.783474' 
3C 
3 DATA T2B2' .2623158. .166640. .079902. .001700. -.069754. 
3 S -.136089. -.198361. -.257606. -.314338. -.368855. -.421584. 
3 S -.472249. -.520841. -.566837. -.609867. -.648913. -.682604. 
3 S -.703760. -.728217. -.736842. .315789. .219832. .132281. 
3 S . 052444. -.021066. -.089s656. - .153551. -.214197. -.2719B88 
3 S -.327039. -.379682. -.429956. -.47742. -.522255.-.563722. 
3 S - .600682. -.632002. -.657654. -.675148. -.684211. .368421. 
3 S . 273530. .185941. .105241. .030469. -.039431. -.104613. 
3 S - .166261. -.224719. -.280129. -.332770. -.382671. -.429722. 
3 5 -. 473261. -.513414. -.549001.t -.*579153. -.603893. -.621W.7 
3 5 -.631579. .421053. .327628. .240616. .159680. .084310. 
3 5 .013880. -.052204. -.114462. -. 17326G. -.228935. -.Z81566. 
3 5 -.331162. -.377628. -.420630. -.459811. -.494650. -.524535, 
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3 S -.548867. -.567114. -.578547. .47384. .381927. .29026 
3 $ .215878. .140419. .069714. .003430. -.059166. -.118312. 
3 S -. 174086. - .226734. -.27S244* -. 32255. -.365142. -.404138. 
3 $ -.438795. -.468616. -.43551. -.512814. -.526316' 
3C 
3 DATA T2B3/ .526316. .436620. .352160. .272731* .198021. 
3 S .127644. .061398o -.001184. -.080319. -.116134. -.168774. 
3 S -.218231. -.264435. -.307092. -.346117. -.381049# -.411518. 
3 S -.437362. -.458119. -.473684* .578947. .491546. .408903. 
3 $ .330830* .257097. .187447, .121613. .053315o .000365t 
3 S -.0553793 -.108019. -.15752' -.203845. -.246820* -.28226. 
3 S -.321838. - .353379. -.380511. -.403132. -.421053. .63157,9 
3 $ .546677.P .466235. .383925. .317561. .248952. .183904., 
3 $ .122120. .063471. .007914. -.044743. -.094416. -.141044. 
3 $ -. 184554. -.224699. -.261348. -.294280. -.3Z30793 -.347887. 
3 S -.368421. .684211. .602248. .524256. .450034o .37*3388 
3 s .312157. .248120. .187090. .128944. .073589. .020951. 
3 S -.02?';48. -.076069. -.120310. -.161519. - 199540. -.234176. 
3 S -.265178. -.292446. -.315789. .736842. .657386. .582321. 
3 $ .511174. .442595. .377089. .314366, .254292. .196772. 
3 $ .141780. .089112. .038916. -.008753. -.054032. -.096440o 
3 S -. 136139. -.172985. -.206238. -.236465. -.263158' 
3C 
3 DATA T284/ .789474. .714222. .642438, 573568. .507419. 
3 S .44391 ' 2. .382753. .323829. .267063. .212449. .159779. 
3 s .103209. .060791. .0143%G. -.023609. -.071304. -.110591. 
3 S -.146704. -.180213. -.210526. .84210-5. .771121. .703039. 
3 S .637482. .574165. .512913. . 453548. .3959j1. .340076. 
3 S .285832. .233198. .182184. .132813, .085-O . .039242. 
3 S -.004764o -.046724, -.086407. -.123590 -.15783l. .894737, 
3 $ .828229.# .7G4759. .703040. .642868. .584362. .527060. 
3 S .470982. .416093. .362481. .309772# .258290. .208103. 
3 S .i8715i .111037. .064438. .018966. -.024005. -.065828. 
3 S -. 105263. .9473E8. .886810. .828426. .773059. .714489. 
3 $ .658819. .603766. .549348. .495547, .442419. .389741. 
3 S .337707. .286357'. .235391. .185350. .135852. .086930. 
3 S .039378. -.007519. -.052632. 1.000000. .947368. .894737. 
3 S .842105. .789474. .736842. .684211. .631579. .57'8947, 
3 S .526316. .473684. .421053. .368421. .315789. .263158. 
3 S .210526. .157895. .105263. .052632., .000000' 
3C 
3 DATA T381' .000000. .052632. .105263. .157>-35. .210526. 
3 s .263158. .315789. .368421. .421053. .473684. .526316. 
3 S .578947. .631579. .634211., .736842,s .789474. .842105. 
3 S .894737. .947368. 1.000000. -.052632. -.104390. -.215966. 
3 S -.2621:6. -.272181. - *.293492. -.274777. -.254443. -.229612. 
3 S -.182934. -.132360, -.073179. -.003713. .081572. .168972. 
3 S .273606. .406404. .52486:. .707392. .947368. -.105263. 
3 S -.164065. -.231758. -.264326. -.273787, -.2784209 -.261698. 
3 S -.237771o -.206132. -.161185 -.3109268. -.048745. .021072. 
3 $ .102532. .190674. .293646. .414437. .540825. .701869. 
3 S .894737. -.157895. -.201543. -.228105. -.2410419 -.241532. 
3 S -.230304. -.209945. -.180645. -.143053. -.098039. -.045361. 
3 S .014856. .082709. .158654. .243620. .338103. .443519. 
3 S .562403. .694826. .842105. -.210526. -.243328. -.260300. 
3 S -.266856. -.263200. -.248826, -.226531. -. 195855. -.157353. 
3 S -.111586. -.059281. .000565. .067608. .142228. .225232. 
3 S .316817. .417898. .530785. .653952. .789474' 
3C 
3 DATA T3B2' - .263158. -.284434. -.294965. -.295913. -.287752. 
3 S -.270890. -.246243. -.214123. -. 174897 -.e12?8986. -.376323. 
3 S -.016993. .049084. .122232. *202854. .291367. .388385. 
3 S .494767. .610710. .736842. -.315789. -.3?3941. -.333057. 
3 $ - 328767 - 31784. . 296327 - 269691 -.235916 - .195422. 
3 $ -.1 ?49164.@ -.@096430.@ -.0 37501, .027617. . 093155. .1l77754.l 
3 $ . 283226. .355965. .457730 .o566?47. .684211.4 -.*368421.X 
3 $ -.*3751S45. -.v372551.v -.v363454.v -.v347586. - .324301.v -.v295366. 
3 $ -.2 80013. -.^218564. -.v171763. -.X119051.@ -.@060649. . 003439. 
3 $ . 073388. .149693. .232192. .321164. .417350. .521X18. 
3 $ . 631579. - .421053.@ -.@420442. -.@413283. -.39S9774. -.9380091. 
3 $ -.s354440. -. s323089. -.*286214. -.243975. -.3196526. -.*143832. 
3 $ -.s086080. -.*023049. .045341. . 113252. .198878. . 284447. 
3 $ . 37621:7. . 474334. *.v57947. -. *473684. -. @468733. -. *455969. 
3 $ -.e438444.@ -.*41X5643. -.*386610.* -.@353484. -. *314946. -.271325. 
3 $ -.2 23610. -.*170842. -.@113410. -.1051378. . 0:5430. . 087465. 
3 $ .164367. .246282. .334647. .427671. .526316' 
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3 DATA T333/ -.526316. -.515664. -.4Wg97. -.4775*26 -.451363. 
3 $ - .420057. -.384673. -.344668. -.300242. -.251897. -.199203. 
3 $ -. 142338. -.081321. -.016024. .053808. .128074. .206927. 
3 S .231093. .379842. .473684. -.578947. -.563427. -.542685. 
3 S -.517698. -.488425. -.454690. -.417256. -.-3757r5. -.330413. 
3 S -.281553. -.228872. -.172516. -.112495. -.048676. .019100. 
3 S .090831. .166670. .247090. .331763. .421053. -.631573. 
3 S -.612381. -.587269. -.558896. -.526833. -.490245. -.451095. 
3 S -.408085. -.361514. -.312347*. -.259568. -.203613. -.144564. 
3 S -.082200. -.016244. .053035. .125787. .203105a .28...?11. 
3 S .368421. -.684211. -.660061. -.631667. -.599867. -.564728. 
3 S -.526177. -.484831. -.440463. -. 33209. -.343367. -.290629. 
3 S -.235313. -.177215. -.116293. -.052414. .014448. .08460. 
3 S .158030. .235011. .315789. -.736842. -.709155. -.676676. 
3 $ -.641629. -.603775. -.562507. -.519474. -.473623. -.425213. 
3 S -.375069. -.322306. -.267323. -.210193. -.150665. -.0088602. 
3 S -.024120. .042961. .113444. .186604. .263158/ 

3 DATA T3B4/ -.783474. -.757741* -.721485. -.683114. -.642412. 
3 S -.598737. -.553827. -.506561. -.457198. -.406600. -.353830. 
3 S -.299308. -.243115. -.184598. -.124821. -.062718. .001496. 
3 S .068671. .138074. .210526. -.842105S. -.805374. -.765767. 
3 S -.723912. -.680122. -.634527. -.537437. -. 538853. -.488857. 
3 S -.437570. -.384927. -.330963. -.275671. -.218981. -.160823. 
3 S -.101112o -.039668. .023764. .089453. .S7895. -.894737. 
3 S -.854617. -.810225. -.764943. -.718479. -.669866. -.621283. 
3 S -.571204. -.519912. -.468482. -.415666. -.362035. -.307710. 
3 S -.252345. -.195923. -.138598. -.080211. -.019909. .041528. 
3 S .105283. -.947368. -.901763. -.853271. -.804300. -.754761. 
3 S -r-7040399 -.653443. -.602053. -.550034. -.498028. - .445286. 
3 5 -.392150. -.338693. -.284712. -.23C199. -.175253. -.119777. 
3 S -.063292. -.006182. .052632.-1.000000. -.947368. -.894737. 
3 S -.842105. -.789474. -.736842. -.684211. -.631579. -.578947. 
3 S -.526316. -.473684. -.421053. -.368421. -.315789. -.263158. 
3 S - .210526. -.15783S. -.105263. -.052632. .000000' 
3C 
3 DATA T4BI/ .000000, .017544. .035088. .052632. .070175. 
3 S .087719. .105263. .122807. .140351. .157895. .175439. 
3 s .192958. .210526. .228070. .245614. .263158. .280702. 
3 S .298246. .315789. .333333. -.017544. .779001. 2.690273. 
3 S 3.938558. 4.862859. 6.117348. 6.426946. 6.550239. 6.616098. 
3 S 6.601650. 6.596406. 6.658000. 6.732147. 6.713958. 6.512142. 
3 S 5.769648. 4.538145. 3.788746. 2.099877. .315789. -.035088. 
3 S -.281251. -.124527v -.151831. -.209368. -.049644. -.102840. 
3 S -. 1252768 -.110463. -.lC5180. - . 02c549. -. CS 'S557, -.004953. 
3 S .076983. .190508. .231464. .205238. .428670. .372075. 
3 S .228246. -.052632. -.521119. -.903987.-1.277191.-1.590329. 
3 $- ' .788466.-1.933602. -1.998913.-2.010344.-2.003571.-1.987109. 
3 $-1.958244.-1.905362.-1.80107o.-1.616521.-1.356578.-1 .027987. 
3 S -.593222. -.164227. .280702t -.070175. -.338489. -.490084. 
3 $ -.668069. -.823993. -.889374. -. 971236. -1.011257. -1. 017736. 
3 $-1.013631. -.997771. -.965932. -.914458. -.833289. -.710224. 
3 S -.567530. -.407092. -. 1527%. .051074. .263158' 

3 DATA T482 -.087719. -.233716. -.351070. -.460366. -.551673. 
3 S -.612980. -.0660740. -.686680. -.694155. -.W688895 -.671620. 
3 S -.641655. -.597507. -.535511. -.451684. -.348533. -.227030. 
3 S -.076052. .079140. .245614. -.105263. -.204333. -.281185. 
3 $ -.352243. -.411200. -.449739. -.480297. -.494998. -.496160. 
3 S - .489151. -.471305. -:443364. -.404904* -.3547999 -.28875. 
3 S -.21053:2. -.120470. -.009589. .104826. .228070. -.122807. 
3 S - .190775. - .241065. -.287155. -.324733. -.347631. -.365799. 
3 S -.372808. - .369912. -.360745. -.342965, -.317153. -.283232. 
3 $ - .2 40887. -.187413. -.125739. -. 056188. . 028694. .11 6012. 
3 $ .210526. - .140351. - .184985 . - .222817. - .253372. - .176937. 
3 $ -.z293103. -. 302121. - .304030. - .299167. -. 287927. -. 270377+ 
3 $S-.246532. -.216263. -.179260. -.135148. -.083801. -.02528 
3 $ . 0407 10.* . 1 13479. . 192982. - .15 7895 . - .1 92189. - .2166z77 
3 $ -.23745. -.25414. -.259829. -.263839. -.261436. -.25317. 
3 $ - .241X066. -.X223309. - .200430. - .1 72697. - .13956. - .1l00895i. 
3 $ -.056900. -.007599 .049111. . 1095. .175433 

3 DATA T4B3' - . 17t5439. - .159402. - .216444. -.*229443. - .237857. 
3 $ - .240709. -.@240109. - .234741 , - .224928. - .21 1582. - .153939. 
3 $ - .172253. - .146551. - .11l6805. -.*082335. - .043707. -.*000830. 
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3 $ .047927. .100459. .157895. -.192982. -.209404. -.220719. 
3 $ -.228070. -.231465. -.230725. -.226684. -.218987. -.207823. 
3 S -.193591. -.176005. -.155179. -.131108. -.103703. -.072679. 
3 $ -.038108. .000176. .042815. .089357. .140351. -.210526. 
3 S -.222179. -.227988. -.230322. -.230601. -.226158. -.219754. 
3 S -.210037. -.197330. -.182602. -.164933. -.144659. -.121841. 
3 S -. 096428. -.067812. -.036500. -.002326. .036292. .077607* 
3 $ .122807. -.228070. -.234327. -.236496 -.235619. -.231865. 
3 $ -.225208. -.216362. -.205112. -.191616. -.176186. -.158611. 
3 $ -.138975. -.117274. -.093426. -.067202. -.038605. -.007419. 
3 $ .026940. .064301. .105263. -.245614. -.248187. -.246487. 
3 $ -.242393. -.2359139. -.226738. -.216143. -.2034729 -.188944. 
3 S -.173132. -.155514* -.1362 88 -. 115514. -.093057. -.068625. 
3 S -.042360. -.014041 .0017239. .050872. .087719/ 
3C 
3 DATA T4B4' -.263158. -.262081. -.257005. -.249956. -.240967. 
3 $ -.229681. -.217448. -.203552. -.188204. -.171397. -.154375. 
3 $ -.135557. -.115580. -.034348* -.071556* -.047376. -.021 8 
3 S .006752. .037022. .070175. -.28O702. -.275509. -.267617. 
3 $ -.257735. -.246280. -.233442. -.213533, -.204606. -.188743. 
3 $ -.172053. -.154503. -.136110. -.116865. -.09S702. -.075528. 
3 $ -.053246. -.029640. -.004409. .022803. .052632. -.298246. 
3 $ -.290171. -.278645. -.266112. -.252624. -.237684. -.22623. 
3 S -.206658. -.189959. -.173085. -.155460s -.137313. -.118710. 
3 S -.093530. -.073581. -.059033. -.037729. -.014867. .009015. 
3 S .035088. -.315789. -.303547. -.288933. -.273776. -.258184. 
3 S -.241813. -.225453. -.208645. -. 191486. -.174253. -.156661. 
3 $ - .133829. -.120788. -.102480. -.M83753. -.064836. -.045519. 
3 S -.025403. -.004737. .017544. -.333333. -.315789. -.238246. 
3 S -.280702. -.263158. -.245614. -.228070. -.210526. -.192982. 
3 S -.175439. -.157895. -.140351. -.122807. -.105263. -.087713. 
3 s -.070175. -.052632. -.035088. -.017544. .000000' 
3C 
3 DATA TS81/ .000000. .010526. .0210S3. .031579. .042105. 
3 S .052632. .063158. .073684. .084211. .094737. .105263o 
3 $ .115789. .126316. .136842. .147368. .157f 895. .168421. 
3 S .178947. .189474. .200000. -.010526. .681266. 2.755341. 
3 S 3.845816. 4.555738. 5.907821. 6.453454. 7.2441799 7.880487. 
3 S 7.859281. 7.858755. 7.914327. 7.677588. 7.038844. 6.525685. 
3 $ 5.661400. 4.360014. 3.805995. 2.127885. .189474. -.021053. 
3 $-1.048229.-1.487861.-2.066370.-2.628114.-2.901035.-3.407278. 
3 $-3.631497.-3.656860.-3.713229.-3.706540.-3.6244969-3.446651. 
3 $-3.155918.-2.624656.-2.168619.-1.798501.-1.019981. -.429118. 
3 $ .178947. -.031579. -.855954.-1.378015.-1.908884.-2.388183. 
3 S-2.710588.-3.123259.-3.369029.-3.447171.-3.483464.-3.475254. 
3 S-3.412554.-3.251044.-2.976582.-2.535141.-2.1:2170.-1.708153. 
3 $-:.070335. -.463565. .168421. -.042105. -.371407. -.309712. 
3 S -.407197. -.535131. -.474548. -.607559. -.607093. -.537671. 
3 S -.556805. -.542101. -.501362. -.452700. -.410876. -.254138. 
3 S -.169858. -.170875. .081414. .130547. .157895/ 
3C 
3 DATA T5B2' -.052632. -.225883. -.324268. -.431476. -.5S9009. 
3 S -.585268. -.682092. -.700603. -.7086e9. -.713886. -.7f 02891. 
3 S -.676353. -.631690. -.568728. -.470424. -.373302. -.R278717. 
3 S -.129056. .004746. .147368. -.063158. -.167694. -.238507. 
3 $ - .307553. - .367719. - .406968. -.449560. -.472649. -.478929. 
3 S -.479430. -.468393. -.446949. -.413564. -.368413. -.304686. 
3 $ -.236533. -.164422. -.068036. .031173. .136842. -.073684. 
3 S -.134875. -.170540. -.207148. -.238737. -.255047. -.274982. 
3 S - .282607. -.280775. -.277503. -.266577. - .248882. -.224927. 
3 S -.195461. -.154409. -.110903. -.08s386. -.001242. .059654. 
3 $ .126316. -.084211. -.119275. -.147730. -.170547. -.188054. 
3 S -.200401. -.208349. -.21138O. -.209573. -.203335. -.192799. 
3 S -.177386. -.158619. -. 134516. -.105513. -.071957. -.033579. 
3 $ .01 l0456. .060070 . . 115789. - .0947<37. -.@120600. - .137520. 
3 $ - .151462. - . ' 61565. - .165974. - .168974. - .167573. - .162361. 
3 $ - .1552S06. - .144482. - .130676. - .113857. - .094166. - .07011S l. 
3 $ -.043340. -. 013548. .022789. .061583. .105263' 

3 DATA 15333 - .105263. -.*123104. -.*134644. -.*142992 . - .148034. 
3 $ -.*149109. - .148384. - .144634. - .138223. -.8130083. - .119466 . 
3 $ - .106595. - .091501. -.074182. -. 053871. - .031121 . -.005656. 
3 $ . 024365. .057337. . 094737. - .11S5789. - .123282. - .136261. 
3 $ -.140924. -.142652. -.141579. -. 138469. -. 133228. -.126054. 
3 $ -.117271. - .106718. -.0O94467. -.080494. -.064673. -.046745. 
3 $ -. 026822. - .003969. .021879. .051007. . 0842U . -.126316. 
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3 S -.1502. -.1401589. -.142060. -.141507. -.138161. -.133613. 
3 S -.127135. -.119012. -.10991l. -.099326. -.087407. -.074185. 
3 S -.059596. -.043133. -.025000. -.004882. .018468. .0 2 . 
3 $ .073684. -.136842. -.142766. -.145014. -.144641. -.14067. 
3 S -.137482. -.131531. -.124199. -.115661. -.106178. -.095632. 
3 S -.084076. -.071491. -.057764. -.042673. -.026100. -.007716. 
3 S .013062. .036435. .063158. -.147368. -.150932. -.150790. 
3 S -.148487. -.144339. -.138333. -.131414. -.123318. -.11423S. 
3 S -.104550. -.093981. -.082649. -.070556. -.057574. -.043474. 
3 $ -.028213. -.011478. .007452. .028527. .052632' 
3C 
3 DTA TtSB4 -.157885. -.159077. -.156807. -.152711. -.147098. 
3 S -.139911. -.m132104. - . 123361. -. 113853. -.103966. -.O03395. 
3 S -.082267. -.070591. -.058256. -.045046. -.0309549 -..O15693. 
3 $ .001454. .020411. .042105. -.168421 . -.1668589 -.162771. 
3 5 -.156840. -.149881. -.141845. -.133140. -.123867. -.114115. 
3 $ -.103979. -.093449. -.082536. -.071224. -.059442. -.047097. 
3 S -.034062. -.020083. -.004845. .012134. .031579. -.178947. 
3 $ -.175381. -.168879. -.1613709 -.153125. -.143910. -.134603. 
3 $ -.124808. -.114637. -.104422. -.093851. -.OP3056. -.072057. 
3 5 -.060764. -.049059. -.036978. -.024338. -.010587. .004181. 
3 5 .021053. -.188474. -.182933. -.174334. -.165200. -.155746. 
3 5 -.145781. -.135822. -.125619. -.115234. -.104858. -.094306. 
3 S -.083654. -.072916. -.062044. -.050975. -.039742. -.028244. 
3 $ -.016201. -.003611. .010526. -.200000. -.189474. -.178947. 
3 5 -.168421. -.157895. -.147368. -.136842. -.126316. -.115789. 
3 5 -.105263. -.094737. -.084211. -.073684. -.063158. -.052632. 
3 S -. 042105* -.031579. -.021053. -.0105260. .000000' 
3C 
3C INTERPOLATE NUMERIVAL SOLUTION BY QUADRATICS 
3C 
3 CALL QUADRD(X.Y.TABLE.GRID.GRID.NG2ID.NCRID.NGRDDIMC DD. XDERU.) 
3C 
3 TRUE a IERVSL(6) 

3 RETURN 
3 END 
3 FUNCTION W(Y) 
3 W 0. 
3 IF (Y .EO. 0.) RETURN 
3 W LA'Y 
3 RETiRtI 
3 ENC 

'EOR 

MACRO 30 . 

2000000002000 
1 TWO DIMEIiSIONS 
I COEF1(X.Y)UXXS * COEF2(XY)UYV$ COE(XY)S)US- F(X.Y) 
2 DIRICHLET 
2 X=O. . U=TRUE(X.Y) 
2 X1l. * UwTRU((X.Y) 
2 YVO. . UrTRUE(X.Y) 
2 YV1. . U*TRUE(X.Y) 
3 FUNCTION COEF1(X.Y) 
3 CoMn 'CONCOM/ A.B.C 
3 DATA A.B.C '&Ao.B.o&C 
3 COEF1 2. + (Y-1.)*EXP(-f*Y^d4) 
3 RETURN 
3 END 
3 FUNCTION COEF2(X.Y) 
3 cOMOA1h 'COCOM' a. B. C 
3 COCfF2 1. +1.(1.(+XB 
3 RETUR 
3 EtND 
3 FUINCTION1 C3( X.VY) 
3 COMMO - tONCOM' A.B.C 
3 COEf3 * C^( X*(X-1. ) + (V-.3).(V-.7) ) 
3 RETLRt 
3 END 
3 FUN CTIO F (X.VY) 
3 COMMON 'CO CtOM A. B. C 
3 f =0.0 
3 If ((X .EO. 0.0) .ID. (B .LE. 3.0)) RETN 
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3 F I aX +VY.2 
3 P1 a (2.'X)**(B-1.) 
3 DPI a .C-..2.X.C-. 
3 DDPI a 4..3B-l.).(B-2.)*(2.*X)flCB-3.) 
3 XENIa 1. +PI 
3 UI * Fl/DEN1 
3 UXXI a -(2.*(1. - FI*DPL'DENI)*DlPl + Fl*DDP)'DErllf2 
3 UVYYI a 2.'DENI 
3 s2 EXP(-A.Yn*4) 
3 U2 = (1.+X)*(Y-1.)OE2 
3 UXX2O= .0 
3 UYY2 a (-4..AOE2.((5.*V-3.) - 4*A*Y**4*(Y-1.))*Y.*2)0(1.4X) 
3 C3 a CDS(XeY) 
3 53 a SIM1(X*Y) 
3 XY3 X+Y 
3 113 a C*XY3*C3 
3 UXX3 a -Ye(2.'C'S3 + Y?*11) 
3 UVV3 a -X.(2.'C'S3 + X'U3) 
3 COEl a 2. + (Y-1.)*E2 
3 COE2 * 1. + 1./11.+2.*X*P1) 
3 COE3 n * X(XI+Y-3*Y7) 
3 F = COEI.(UXXI+UXX2+UIKX3) +COE2.(JVyyl+UVY2+tJVV3) 4C0E3*(UI.-L2+U3) 
3 RETURN 
3 ENiD 
3 FUNiCTION TPAJE(xiV) 
3 CO'1?N /CON4COM/ A.B.C 
3 TRUE a CXeY*Y)/(1.+(2.*X)**".B-1.)) 
3 $ Yl)l.X.P-**4 
3 $ C*(X+Y)'COS(X*Y) 
3 RETURN4 
3 E ND _ _ _ _ _ _ _ _ _ 

'OE 

*MACRO 31* 

*MACRO 32* 

'EOR 

*MACRO 33* 

*MACRO 34* 

'EOR 

* rrcM 35* 

* ~~2022021200020 
I ~~TWO DIMENSIONS $ CONSTANT COEFrICIENTS $ HOMOGE-NEOUSa 
1 ~POISSON $ LAPLACE 

1 xx UX$ IY$SaO0. 
2 MIXED 
2 X=-l. MIXED = (1.+(&A))U + (-(&A))UX a Q(X.y) 
2 X= 1. *MIXED a(I.*(&A))U + (&IA)UX a C(X.V) 
2% Y=-.I I U aw ItemLUX.Y)-V 



3 TRUE = 1.1786 - .1801.*1l + .006*V2 
3 RETURN 
3 END 
3 FUNCTIOM C(X.Y) 
3 VlX a 4.0X*03 - 12..X*Yr2 
3 U2X = 8.*X**7 - 168.*X**S*VY*2 + 280*.X*..Y3V4 - 
3 S 56. X*Y**6 
3 LIX = -. 1801oV1X + .006oU2 
3 U = TRUE(X.Y) 
3 G a (1.+(&A)))U + SIGN(l.0.X)*(&A)*UX 
3 RETURN 
3 END 

* LOR 

* MACRO 36 * 

* 2000200002000 
1 TWO DIMENSIONS 
I (1.+(&B))UXXS + (!'./(X+(&A))**2)UYYS (2./(X+(&A)))IXS 
1. E(X.Y)UYS = F(X.Y) 
2 DIRICHLET 
2 XaO. . UUTRIX(XVY) 
2 X=1. * UnTRUE(XoY) 
2 Y=0. * U=TRUE(X.Y) 
2 Y=l * UaTRUE(X,Y) 
3 FUNCTIAON TRUE(XYVJ 
3 TRUE = 'l.-(&B))EXP(X+Yf 
3 IF (X+(&A) dE. 0.) TRUE TUE + (&B)ALOG(X+(&A)) 
3 RETURN 
3 END 
3 FUNCTION E(X.Y) 
3 E = 1.tl(X+C&A))OTC#1(Y) 
3 RETURN 
3 END 
3 FUNCTION F(XVY) 
3 TEMP = (l.-C&B))OEX(X*V) 
3 UX a TEMP + (&B)/(x+(&A)) 
3 UXX' TEMP - (&B)/(X (& B)*02 
3 Y J TEMP 
3 UYYW TEMP 
3 F = (1.*(&B))OUXX l.* XX(&A0 3 Y 
3 S 2./(X*(&A))UX E(X.Y)*UY 
3 RETURN 
3 END 

* ACRO 37 

'EOR 

* CRO 38 * 

* 2022021200200 
? TWO DIMENSIONS S CONSTANT CZFTICIENTS S HOMOCEIEDUS 
? POISSON S LAPLACE 
1 UXXS + UYS a. 
2 X=-1.570796327 U =TRUE(X.Y) 
2 X= 1.570796327 . U =TRUE(X.Y) 
2 Y= 0. * UY=C(X) 
2 Y=r ?. * U =TRUE(X,Y) 
3 FUPECTION TRU(X.Y) 
3 TEMP - 2.e(&A) * 1. 
3 TRUE a ExP -SORTw(TEMPfle)COS( TEMP.X ).SINF$( TEMP&v)'T 
3 RETURN 
3 END 
3 FUNCTION 0(X) 
3 TEM a 2.e(LA) . ?. 
3 G = EXP(t-ScrT (TEMP )).C(TENPOX ) 
3 RETURN 
3 END 
3 FUNCTION SINH(X ) 
3 EXPX = EXP(X) 
3 511* * O.5SEXPX - 1. 'EXX) 
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3 RETURN 
3 END 

'EOR 

* MP%RO 39 * 
*ooono*oo..o 

* 2000001002000 
I TLIO DIIMENSI OtS 
1 UXXS + ULYS + (C1.-+4(X)*2*W(XVY)**2)/&B)US 0. 
2 DIRICHLET 
2 X'0. * U11.0 
2 X'1. * UX1.0 
2 YW0. * U51.0 
2 Y=1. * U=l.0 
3 FUJCTIQN TRUE(X.Y) 
3C 
3C * *n..of*o*flO*******OO*****fl 

30 
3C * MACR0 39 PARA ITERS 
3C 
30 ****W** ..n.n.....on.oo**OO****O***OOOfl**fl*v **flOO* 

3C * A I B I H(X) 
3C *-I-- ----I- 
30 * I 0.50 I :'X 
3C * I I 
3C * 2 I 1.00 I ?X * 

3C * I I 
3C * 3 1 0.25 I EXP(X) 
3C * I I 
30 * 4 1 0.53 1 EXP(X) 
3 * I I 
30 * 5 1 .00C I EXP(X) 
30 * a 

30 w*na an a*X*.**a**@@* ****O**O*O4vv*O*****OO*f 

3c 
3 PEAL DERISLCS). GRID(20). TABLE(20.20). 
3 S TIB1(100). T1B2(100). TlB3(100). TIB4(100). 
3 S T2BI(100). T2B2(100). T283(100). T2B4(100). 
3 s T3Bl(100). T3B2(100). T333(100). T3B4(100). 
3 s !4B1(100). T4B2(100). T4B3(100). T4B4(100). 
3 s TSBI(100). TSB2(100). TSB3(10G0) T5B4(100) 
3 ECUIUALEtCE (TABLE(1. 1) * T&ABI(1)). 
3 S (TABLE(i. 6) * T&AB2(1)). 
3 5 (TALE ( 1. 1) * T&A23(1)). 
3 S (TABLE(1l16) * T&A84(1)) 
3 ZATA IGRID. NCRDD. GRI0 '20. 20. 0.0000000. 0.0526316 
3 $0.1052632. 0.1578947. 0.2105263. 0.2631579. 0.315795 
3 S0.36a4211, 0.4210526. 0.4738842. 0.5263158. 0.5789474. 
3 $05. 6315789. 0.6842105. 0.736"3421. 0.7834737. 0.8421053. 
3 50.89473688 0.9473684. 1.0000000' 

3C APPR'XIMATE SOLUTIOfI OF LINEARIZEf PROBLEM USING 
3C HODIE-ACF (MIETODm49 IORDER941. 20 X 20 GRID) 
3C 
3 DATA TIBI 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.0000'0. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 * 1.000000. 1.000000. 1.000000. 1.000000. .6145009 .678%6. 
3 S .761544. .809864. .8446079 .870740. .891357. .908065. 
3 * .521393. .533918. .944233. .953488, .961733. .98219. 
3 S .978105. .932I13. .988581 .994352. 1.000000. 1.000000. 
3 S .559762. .567460. .640266. .69G 171, .741633. .77069. 
3 S . 810437. .837105. .860150. .880389. .898332. .914608. 
3 $ .929362. .942920. .955513. .96733. .978571. .93% 
3 S 1.000000. 1 .000000. .556496. .52932. .57931. .62803. 
3 $ .673668. .714455. .750711. .78292i3. .811686;. .837531. 
3 $ .8g61095. .882600. .902424. .920837. .938095. .95419. 
3 $ .970031. .385148. 1.000000. 1.000000. .551048. .509468 
3 $ .545252, .586293, .628471. .669069.* .707008.* .7?42030.z 
3 S .774235. .803898. .831238. .856723. .880431.* .902667. 
3 S . 923671. .943671. .3g62838. .981590. 1.000000f 
30 
3 DATA T132' 1.00Q0000. .550152. .499893. .526003. .560375. 
3 $ .598645, .637604. .6C75565. .711 ?758. .745896. .777980 . 
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3 $ .808045. .836307. . 862929t .105. .912048. .9343. 
3 S .357108. .89 1.000000. 1.000000. .550434 .494 
3 s .514740. .544175. . 040t .616098. .653410. .68916. 
3 s .725058. . 04. .790485. .820747. .849489. .87687 
3 S .903027 .9I28198. .9525889 .976436. 1.000000. 1.000000. 
3 S .550921. .492412. .508229. .534235 . 566S24. .601931. 
3 S .638454. .674880. .710490. .744904* .777337. .809539. 
3 S .8397499 .8686S6 .896434. .923233. .949e8. .974773 
3 s 1.000000. 1.000000. .5516779 .4912709 .504643. .528520. 
3 s .559112. .593351.* .629234. .665477. .7012749 .731539 
3 s .7683867 .802292. .833423. .863325. .892124. .919980. 
3 S .9470919 .97w682 1.000000. 1.000000. .551712. .490661. 
3 s .503001P .525881. .555646 . 58995. .624831. .660951. 
3 S . 696809. .7 31899. .720. .798735. .830309. .860691. 
3 S .889994. .918371. .946013. .9731419 1.000000' 
3C 
3 DATA T1B3z 1.000000. .551712. .490661. .5030019 .525881 
3 S .555646. .589295, .624831, .6S0951.* .696809. .73189 
3 S .765320. .798734. .830309. .860691. *889994. .918371. 
3 S .946013. .973141. 1.000000. 1.000000. .SS1677. .491270. 
3 S .504643. .528520. .559112. .593351* *.629234. .665477. 
3 S .701274. .736159. .769867. .802232. .833423. .863325. 
3 S .832124. .913980. .947091. .973682. 1.000000. 1.000000. 
3 5 .5 50921. .492412.p .508223. .534235. .566524.* .601931. 
3 S .638454t .674880. .710489. .744904. .777937. 809539. 
3 S .839749, .888665. .896434. .923233. *949268t .9747739 
3 S 1.000000. 1.000000. .550434. .494926. .514740. .544175. 
3 S .579040. .616098. .6534109 .689316. .7250589 758604. 
3 S .790485. .820746. .849489. .87?657. .903027. .928198. 
3 S .952588. .976436. 1.000000. 1.000000. 550152. .499833 
3 S .526003. .560375. .538645. .637604. .675565. .711758. 
3 S .745896. .777960. .808045. .836307. .862929. .888105. 
3 S .912047. .934972. .957108. .978697. 1.000000' 
3C 
3 DATA T3lB4 1.000000. .551048t .509468. .545252. .586293. 
3 S .628471. .669069. .707008. .742029. .774235. .803B98. 
3 S .831297. .85S723. .880431. .902667. .923671. .943671. 
3 S .962898. .981590. 1.000000. 1.000000. .56496. .529W. 
3 S .579361. .628203. .6736G8. .714454. .750711. .782923. 
3 S .811686. .837591. .861 05. .882600. .902424. .920837. 
3 S 938095. .954419. .970031. .985148. 1.000000. 1.000000. 
3 5 .559762. .5674609 .640266.p .696171.p .741633. .779069. 
3 S .810437. .837105. .860150. .880389. .898392. .914608. 
3 S .929362* .9429209 .955513. .967335.9 .978571 .989396 
3 s 1.000000 1.0000000. .6145009 .678566. .761544. .809864. 
3 S .844607. .870739. .891357.p .908085. .921998. .933918. 
3 S .944233. .953488. .961733. .969219. .976105t .982513. 
3 S .988561. .9943529 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA T2B31 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000.* .741509. .778382 
3 S .832454. .886267* .890710. .909186. .923769. .9356 1. 
3 S .945494. .953931. .961256. .967719. .973492. .978713. 
3 S .983435. .387932. .992108. .98103. 1.000000. 1.000000. 
3 S .687142. .687418. .737431. .778528. .8123219 .840174. 
3 S .863432. .883135. .900089. .914891. .927976. . 939678. 
3 5 .950251 . . 59905. . 68817. .977140. .985018. . 992590. 
3 5 1.000000. 1.000000. .675673. .650231. .685324. .722473. 
3 $ . 757510. .788345. .816743. .841284. .863046. .88B2481. 
3 5 . 899965. . 915816. . 930298. .943639. .956046. .967705. 
3 5 . 978797. .389500. 1.000000. 1 .000000O. . 669171. .630817z. 
3 $ . 654969. .688480. .719622. .751595. . 781344. .808613. 
3 $ .833483. .856172. .876922. .895978. .913568. .929909. 
3 $ .945208.s .959665. .973480.s .986854. *1.000000/ 

3 DATA T232' 1.000000. .666859. .620765. .637101.* .663405. 
3 $ .693772. .7?24882. .7{55110. .7F83737. .810503. .835391l. 
3 $ . 858432. .879954. .899948. .918661X. .9362886 .953022. 
3 $ .969075. .984659. 1.000000. 1.000000. .666044. .615188. 
3 $ .626273. .648566. .676340. .706181.* .736197. .76538'. 
3 5 .793243. .819562. .844297. .887503. .889294. .909814. 
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3 S .92240. .947760 . 6578. .982914. 1.000000. 1.000000. 
3 s .665755. .612102. .619788 .633231. .6G4970. .693613 
3 S .723193. .752532. .780972. .808175. .833932. .854009. 
3 S .881458. .903280. .924017. .9438493 .962975 .981613. 
3 S 1.000000. 1.000000 .665912. .610520. .616112. .633757. 
3 S .658128. .685901* .715069 o .744391* .7731169 .800823. 
3 s .827292. .852449. .876315. .898R76 .920569 .941wS 
3 s .961251. .980752. 1.000000. 1.000000, .665795. .609738. 
3 * .614414* .631208. .654903. .682226. .711162. .740446 
3 S .763284. .7972188 .823993.* .849509. .873767. .896840. 
3 * .918855. .939975. .960332. .980322. 1.000000/ 
3C 
3 DATA T233/ 1.000000. .665795. .6093. .614414. .631208. 
3 S .654903 .68222S. .711162. .740446. .769284. .218. 
3 $ .823993. .849509. .873767 .896840. .918855. .s3375. 
3 S .960332. .980322. 1.000000. 1.000000. .665912. .610520. 
3 s .616112. .633757. .658128. .685901t .715069. .744391. 
3 s .773116. .800823. .827292. .852449. .876315 .898976. 
3 S .920569. .941262. .961251. .980752* 1.000000. 1.000000. 
3 s .665755. .612102Z .619788. .639232. .664970. .693619. 
3 S .723193. .752532. .780972. .808175. .833332. .858400. 
3 S .881458. .903280. .924017. .943849. .96a975 .981613. 
3 S 1.000000. 1.000000. .66044. .615188. .626273. .648SW. 
3 S .676340. .706181* .736197. .765387.o .793243.* .819562. 
3 S .844297. .867503* .889294 .909815. .929240. .3470. 
3 S .965578. .982914. 1.000000. 1.000000. .666859* .620 
3 5 .637101. .663405. .633772. .724882I .755111. .783737. 
3 5 .810503. .835391. .858492. .873954. .899948. .918661. 
3 S .936Z86 .953022. .969075. .984659. 1.000000' 
3C 
3 DATA T2B4/ 1.000000. .669171. .630817. .654969 .686480. 
3 S .719622. .751595. .781344. .808614. .833483. .856173. 
3 S .876922. .896978.* .91356B. .929909* .945208* .959565. 
3 S .973480. .386854. 1.000000. 1.000000. .675673. .650231. 
3 5 .685324. .722473. .757510. .788945. .8167439 .841284. 
3 S .863046. .882481. .899965. .915816. .930298. .943639. 
3 S .956046. .967705. .978797. .989500. 1.000000. 1.000000. 
3 S .687142. .687418. .737431* .778528 .8123219 .840174. 
3 S .863432. .883135. .900089. .914891. .927976. .339678. 
3 S .950251. .959905. .968817. .977140. .985018 .992590. 
3 S 1.000000. 1.000000. .741509. .778382 .832454. .866267. 
3 5 .890710. .909186. .923769. .935611. .945494. .953931. 
3 s .961256. .9677199 .973492. .978713 .983495.* .987932. 
3 s .392108. .996103. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 '. i000000 1000000. 1.000000 1.000000 1.000000 1.000000 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000/ 
3C 
3 DATA T3B1' 1.000000. 1.000000. 1.000000. 1.000000 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. '.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. .993784. .387509. 
3 S .3811B63. .974776. .968325. .96184 7i. .955346. .948878.b 
3 S .942520. .936319. .930428. .924962, .920279. .916883. 
3 S .915547. .917824. .926266. .947896. 1.000000. 1.000000. 
3 S .88680.* .9773119 .965896. .954461.* .943025, .931643# 
3 5 .920358. .909277. .898541.* .888291.* .878800. .870380.t 
3 s .863657. .859579. .859567. .866290. .884035. .9 2490. 
3 5 1.000000. 1.000000. .984558. .969098. .S3649. .938262. 
3 S .922979. .907830. .893077. .878694. .864950. .852072. 
3 $ .840452. .830568. .823270. .819846. .822158. .833520. 
3 s .858962. .908600. 1.000000. 1.00000Q. .981280. .962581. 
3 5 . 943963. .925501.* . 907269. . 889384. .871971.* .8528. 
3 S .83915. .84843. .81 1936. .80 1432 .79430. .7306 1. 
3_ 

5 .79675 .812068 .843199. .900164 1.000000/ 

3 DATA T332' 1.*000000. 9w7 87. .957520. .936459. .915847. 
3 5 .895188. .875226. .855322. .837510. .820298. .804662. 
3 S . 791160. .760512. .7734847. . 7Z7274. . 779605. .7t97983. 
3 ? .833163. .894928. 1.000000. 1.000000. .976808. .953708. 
3 S .330817. .908253. .886160. .864690. . 844036. .824466. 
3 5 .806323. .790032. .776208. .765637. .759520. .7t53540. 
3 5 .768040. . 788691. .826685. .891622. 1.000000. 1.000000. 
3 5 .975433. .95S0388. .926797. . 903004. .873755. .857239. 
3 5 . 835665. .815323. .798584. .779909. .7?65948. .7r55532. 
3 5 . 749899. .750763. . 760494. .782729. .822589. .883546. 
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3 s 1.000000. 1.000000. .974552. .949240. .924215. .89635. 
3 S .875657. .8 5483. .830336. .809523. .790433. .773547. 
3 S .7S9540. .749267. .743985. .745430. .755951* .779176. 
3 S .820182. .888353,o 1.000000. 1.000000. .974120. .948385. 
3 S .922953. .897889. .873657. .850164.p .827743. .806706C 
3 S .787453. .770474. .756455. .748262. .741162. .742893. 
3 S .753803. .777506. .819049. .887783. 1.000000' 
3C 
3 DATA T3B3' 1.000000. .974120. .9483t5 .922953. .8989. 
3 S .873657. .850164. .827743. .806706. .787453* .770474. 
3 S .756455. .746262. .741162. .742892. .753803. . 777S06 
3 S .819049. .887783. 1.000000. 1.000000. .974552. .949240. 
3 S .S24215. .89835. .875657. .852483. .830336. .809523. 
3 S .790433. .773547 . .759540. .749267. .743385. .745430. 
3 S .755951. .779176. . 820182. .888353. 1.000000. 1.000000. 
3 S .9754339 .950988. .926797. .903003. .879755. .857238 
3 S .835665. .815323. .796584 .7799099 .765948* .755S32 
3 S .749889 .750769. .760494p .782729 . 822589 . 889546. 
3 s 1.000000. 1.000000. .976808. .9537089 .9308179 90i*O8259 
3 s .88$160 V 8646889 .844035o .824465 .806M323 .790032. 
3 S .776208 .7655637., .75920. .759540. .768040. r 7"90 
3 S .826885. .89162. 1.000000. 1.000000. .978729. *95750 
3 s .936459. .915647. .895188# .875226. 8S5922. .837510. 
3 S .820298. .804 6 .791160. .780512. .773847.p .772784. 
3 S .779605. .797983 .833163. .894928. 1.000000' 
3C 
3 DATA T3B4/ 1.000000. .981280. .962581. .943963. .925501. 
3 S .907269. .889384. .871971. .855227. .839414. .824842. 
3 S .81199S. .801492s .794350. .792061. .796775 .812068. 
3 S .843199s .900164. 1.000000. 1.000000 .984558. .969098. 
3 S .953649, .938262* .922979.p .907890. .893077. .878694. 
3 S .864950. 852072.p .840452. .830568* .823270. .819846., 
3 S .822158. .833520. .858962 .908600. 1.000000. 1.000000. 
3 s .988680. .977311 .965896. .954461. .943025. .931643. 
3 S .920358. .909277. .898541. S888291. .878800. .870380. 
3 S .863657 . 859579. .859566. .866290. .884035. .922490. 
3 S 1.000000. 1.000000. .933784. .987508. .981169. .974776. 
3 S .968325. .961847. .955346. .948978. .942520O .936319. 
3 S .930428. .924962. .920279. .916883. .915547. .917824. 
3 S .926266. .947896. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3C: 
3 DATA T4B1 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. .996011. .991983. 
3 S .987907. .983782, .979611. .975413s .971205s .967027. 
3 S .962937. .9589e4. .955309. .952O07. .949329.- .947623. 
3 S .947416. .949647. .955896. .969798. 1.001000. 1.000000. 
3 S .992618. .985194. .977717. .970195. .962645, .955105. 
3 S .947622. .940278. .93315S. .926480. .920374. .915139. 
3 S .911221. .909277. .910276. .915861. .928649. .2-53712. 
3 S 1.000000. 1.000000. .9784. .979538. .969260. .958972. 
3 S .948707. .938528. .928514. .918787. .909515. .900903. 
3 S .893260. .886985. .882686. .881288. .884038. .893007. 
3 S .911265. .944131. 1.000000. 1.000000. .9874649. .4914. 
3 S .962366. .949857. .937439. .925200. .913248. .901745. 
3 S .890904. .88099. .872412. .865649. .861458. .860892. 
3 s .865422. .877300. .899736# .937977. 1.000000' 
3C 
3 DtrA T432' 1.000000. .985 609. .971226. .95680. .942625. 
3 5 .9328534. .914715. .901305. .888499. .8765S2. .865785. 
3 S .856650 . .849727. .845852. .846178. .85Z277. .866476. 
3 S .891984. .933918. 1.000000. 1.000000. .984181. .968385. 
3 S . 952662. .937079. .921726. .906731. .892253. .8B78514. 
3 S .865801. .854478. .845040. .838122. .834620. .835741, 
3 5 .843105. .859051. .886756. .931222. 1.000000. 1.000000. 
3 5 .983141. .966321. .949601. .933061. .916806. .900978. 
3 5 .885755. .871378. .858159. .846489. .836897. .830053. 
3 $ . 8Z6B86. .828634. .836934. .854118. .883320. .929460. 
3 $ 1.000000. 1 .000000. .982484. .964977. .947609. .930451. 
3 $ .91X3616. .897256.s .881562. .866787. .853261. .84139S2. 
3 $ .8317e8. . 824963. .822042. .824218. .833132. .851103. 
3 $ . 881238. .928405. 1.000000. 1.000000. .982130. . 964314. 
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3 S .946627. .929166 .912046. .895428. t .87505 .6540. 
3 $ .350869. .838'909.p .829220. .822500. .819707. .822096 
3 $ .631314. .849668.p .880250.v .827901. 1.000000' 
3C 
3 DATA 74B33 1.000000. .982130. .964314. .946627. 9916 
3 S .9120469 .895428. .879505. .864540. .850869.P .838O909 
3 S .823220. .822500. .819707. .822098. .831314. .849668. 
3 S .980250. .927901. 1.000000. 1.000000. .92464.p .964977.p 
3 S .947609. .9304519 .913616. .897256.p .881562 .866787.p 
3 S .853261. .841392o .831729. .824963. 822042. .824218.p 
3 S .833132. .851103. .9812'39. .928405. 1.000000. 1.000000. 
3 S .983141. .966321. .949601. .933061. .916806. .900978. 
3 5 .885755. .871378. .858159. .846489. .836897. .830053. 
3 5 .0826886. .8286349 .836934. .854118. .883320.p .929460. 
3 5 1.000000, 1.000000. .984181. .968385. .952662 .937079. 
3 5 .321726., .9067319 .892253. .878514. .86501. .854478. 
3 5 .845040. .838122.p .834620.p .835741. .843105. .855051. 
3 5 .8867560 .931222. 1.000000. 1.000000. .985609. .971226 
3 $ .956880. .942625. .928534. .914715. .901305. .888499.t 
3 5 .876552. .865785. .856650. .849727. .845852. .846178.p 
3 5 .85227?. .866476. .831984. .933918. 1.000000' 

3 DATA T434/ 1.000000. .9387464. .974914. .962366.p .949857. 
3 S .937439. .925200. .913248. .901745. .890904. .880998. 
3 5 .8724120 .865649. .861458. .8608392. .865422.p .877300. 
3 5 .839736. .937977. 1.000000. 1.000000. .38784. .979538. 
3 5 .969260.t .958972. .948707. .9385290. .92314.o .918787. 
3 5 .903515. .9009039 .893260. .886985. .88296.0 .881288. 
3 5 .884038. .893007. .911265. .944131. 1.000000. 1.000000. 
3 5 .9'92618.1 .985194., .977717v .970195. .962645. .955105 
3 5 .947622. .940278. .933185., .925480. .9203749 .915139., 
3 5 .911221.0 .909277. .910276. .915861.0 .92649.p .953712. 
3 5 1.000000. 1.000000. .996011. .991983. .987907. .983782. 
3 5 .9796119 .975413, .971205. .967027.o .962937. .958994. 
3 5 .955309.0 .952007. .949329. .547623. .9474169 .9496479 
3 5 .9558%. .969798. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.003000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA Thu'/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.00000G. 1.000000. 
3 5 1.000000, 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.3000000. 1.000000. 1.000000. 1.000000. .997605. .995186.0 
3 5 .992734. .9902489 .987731. .9815194t .982652. .9801349 
3 5 .977678. .975333. .973173. .9712933. .99844. .989042.p 
3 5 .969210. .970876. .974928. .983205. 1.000000. 1.000000. 
3 5 .99553.0 .991017. .98469. .981881., . 97 72c64. .972643.p 
3 5 .968054. .963553. .9592209 .955157.t .951509. .9484709 
3 5 .946327. .9454292 .946555. .950453. .958648. .973717. 
3 5 1.000030. 1.000000. .9937509 .98'7473. .981160. .9748199 
3 5 .968472. .962159. .955939.o .949896. .944149. .938849. 
3 5 .934210. .930512. .928155. .927703. .3299429 .936052. 
3 5 .3477519 .967740. 1.000000. 1.000000. .99271., .984521. 
3 5 .976750. .968973. .9612239 .953559.v .9460579 .338831. 
3 5 .932034 .925861. .920583. .916549., .914251. .914356. 
3 5 .917771, .9258009 .940237. .983735. 1.000000' 
3C 
3 DATA T512' 1.000000. .991070., .982128t .973182. .964256. 
3 5 .955336, .9466739 .938185. .930069. .922506. .9157309 
3 5 .910056. .905888.p .903779. .9044649 .908919.P .9184969 
3t 5 %- 0934995. .960986. ftItIt % f It l,- f 1.0000.1.0000 .990132t. .90261ft. 



3 DATA T533' 1.000000, .9888, .977541 . f0 .955271. 
3 s . 348. .9 9 .923452. .913804, .90493 .897320. 
3 s .891181. .887067. .885620, . 8656. .89206, .9062 
3 S .926653. .356881. 1.000000. 1.000000. .9 . .977 87. 
3 S .967023. .956142. .945415. .334945. .924864. .81535. 
3 s .9066S2, .899052. .892. .888806. .88729 .88173. 
3 S .835517, .907672. .927379. .357054. 1.000000. 1.000000. 
3 S .989442, .978888. .968361. .957902. .947575. . 476. 
3 S .927729s, .918506., 910031. .902587. .896545. .89t375. 
3 S .890697. .892310. .898239. .909848. .928895. .957830. 
3 S 1.000000. 1.000000. .990132. .980261. .970401. .960588. 
3 S .950878. .941353. .932129. .923360. .915254. .908072. 
3 S .902163. .897969 .896085. .8 972893 .902587 .913348. 
3 S .931351. .959097. 1.000000. 1.000000, .991070. .982128. 
3 S .973182. .964256. .95S336 .946673. .938185. .930069, 
3 S .922506. G8*5730. .910056. .905888. .903779. .904464. 
3 s .908919. .918496X .934995. .960986. 1.000000/ 
3C 
3 DATA TSB4/ 1.000000. .992271, .98452b' , .976750. .968973. 
3 S .961223. .953559. .9460579 .938831. .932034. .325861. 
3 S .920583. .916549. .914251, .9143S6, .917772, .9ZS800. 
3 S .940237. .963735. 1.000000. 1.000000. .9937509 .987472, 
3 s .981160, .9748199 .968472. .9621593 .955939. .949896. 
3 5 .944149, .938849. .934210, .930512. .928155, .927703. 
3 S .929942. .936052. .947751t .967740. 1.000000, 1.000000. 
3 S .995523. .991017. .988469, .981881. .977264. .972643. 
3 S .968054. .963553. .959221. .955157, .951509. .948470, 
3 S .946328. .945432, .946555o .950453. .958648. .9737179 
3 S 1.000000. 1.000000. .997605. .995186. .992734. .990248. 
3 S .987731. .985194. .982652, .980134. .977678, .975333, 
3 s .973174. .97l293. .969844, .969042. .969210. .970876. 
3 S .974928. .9832t5. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.300000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
312 
3C INTERPOLATE NONLINEAR SAUJTI0N BY OUKIDRATICS 
3C 
3 CALL OsADRDAX.v Y TABLE. RID.GRID.CI RID. NGRID. CRDD.r CRDD. DERUSL..) 
3C 
3 TRUE a DERUSL(6) 
3C 
3 RETUIR 
3 END 
3 FLtICTION HOX) 
3 30 T(10.10.20.20.23).&A 
3 10 80.0 
3 IF (X .NE. 0.) H w l./X 
3 RETURN 
3 20 H w EXP(X) 
3 RETURN 
3 END 
3 FUNCTION W(X.Y) 
3C 
3 REAL DERUSL(6). GRID(S). TAN1(9.9). TA32C9.9). 
3 s TAB3(9.9. TAB4(9.9). TAD5(99) 
3 DATA tGRID. NGDD. GRID 19. 9S 0.. 0.1259 0.250. 
3 S0.375. 0.500. 0.625. 0.750. 0.875. 1.00' 
3C 
3C APPROXIMATE SOLUTION OF tOtINEAR PROLEJI FOR NONLItEM 
3C COLLOCATION 
3C 
3 DATA TABS1 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.*000000. 1.000000. 1.000000. 1.000000. 1.000000. .506576. 
3 S . 667850. .769627. .839584. .891757. .933243. .968259. 
3 S 1.000000. 1.000000. .41 0154. .535076. .650126. .744913. 
3 S .822954. .888785. .946495. 1.000000. 1 .000000. .381814. 
3 S .483191. .594221. .696058. .785410. .863715. .933997. 
3 s 1.*000000. 1. 000000. .374994. .469323. .577968. .68103B0. 
3 S .773552. .855656. .929943. 1.000000. 1.000000. .381814. 
3 s .483191. .^594221. .69Y6058. .785411. .863715. .933937. 
3 s 1.000000. 1.000000. .410154. .535076. .650126. .744914. 
3 $ .822954. .888785. .946495. 1.000000. 1.000000. . 506876. 
3 $ . 667850. .7m69628. .839585. .8917t58. . 933243. .9682S9. 
3 s i.*OOOeoo. 1.*00o0000. 1.000000. 1.000000. 1.000000o. 1.000000. 
3 $ 1.*000000. 1,000000. 1.000000. 1.*000000' 
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3C 
3 DATA TAB2/ 1.000000. 1.000000. 1.000000. 1*000000. 1.000000. 
3 S 1.0000009. 1.000000. 1.0000009. 1.0000009. 1*0000009 .60233. 
3 S .739247. .822810. .87861S. .9191489 .950600 .976638. 
3 S 1.0000009. 1.0000009. .512695. .621554. .720883 .800325. 
3 S .863629. .915379. .959599. 1.000000. 1.000000. .485164. 
3 S .573183. .670610. .757792. .83183. .894601. .943386. 
3 S 1.0000009. 1.0000009. .478416. .5599793 .655650. .744447. 
3 $ .821555. .887770. .9460009. 1.0000009. 1.000000. .485164. 
3 S .573183. .670609. .757791. .831834. .894601. .949387. 
3 S 1.000000. 1.000000. .512695. .621554. .720882Z .800324. 
3 S .863628. .915379. .959599. 1.000000. 1.000000. .602893. 
3 S .733248. .828099 .878615. .919148. .90601. .976638. 
3 S 1.000000. 1.0000009. 1.0000009. 1.000000. 1.000000. .0000009. 
3 S 1.000000. 1.0000009. 1.000000. 1.000000/ 

3 DATA TAB3/ 1.0000009. 1.000000. 1.0000009. 1.0000009 1.0000009. 
3 S 1.0000009. 1.0000009. 1.0000009. 1.0000009. 1.000000. .969133. 
3 S .938216. .907820. .879233. .855269. .842999. .863548. 
3 S 1.0000009. 1.000000. .950959. .902895. .857303. .816798. 
3 S .7865509. .778103. .820581. 1.0000009. 1.0000009 .941574. 
3 S .884947. .832317. .7871609. .7or92. .751881. .805331. 
3 $ 1.000000. 1.000000. .9 32. .879478. .824808. .778445. 
3 S .747215. .744783. .801431. 1.0000009. 1.0000009. .941574. 
3 S .884947. .832318. .787160. .755922. .751882. .805331. 
3 S 1.000000. 1.000000. .950960. .9o2895. .857303. .816799. 
3 S .786551. .778103. .820582. 1.000000. 1.000000. .969133. 
3 S .938217. .907820. .879233. .855269. .842995. .863848. 
3 S 1.0000009. 1.0000009 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.0000009. 1.000000. 1.000000. 1.0000009 
3C 
3 DATA TAB4/ 1.0000009 1.0000009 1.000000. 1.0000009 1.0000009 
3 S 1.0000009 1.000000. 1.0000009 1.000000. 1.000000. .979728 
3 S .959246. .938933. .919863 .904380. .8978S8 .914513. 
3 S 1.0000009 1.0000009 .9G68339 .933969 .9092427. .8743679 
3 S .8540688 .850356 .882916. 1.000000. 1.000000. .959791. 
3 S .920374. .883276. .851374. .830024. .829479. .870497. 
3 S 1.0000009 i.000000. .9S7565. .916106. .877340. .844387. 
3 S .822328. .823561. .867130. 1.0000009 1.0000009. .959792. 
3 S .920374. .883276. .851374. .830024. .829479. .870497. 
3 s 1.000000. 1.000000. 96833. .933969. .902427. .874367. 
3 S .854068. .850356. .882916. 1.0000009. 1.000000. .979728. 
3 S .959246. .938933. .919863. .904380. .897858. .914513. 
3 S 1.0000009. 1.000000. 1.000000. 1.0000009. 1.000000. 1.0000009. 
3 s 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA TABS' 1.000000. 1.000000. 10000009. 1.000000. 1.0000009. 
3 S 1.000000. 1.000000. 1.0000009. 1.000000. 1.000000. .387658. 
3 S .975113. .96259B. .950876. .941611. .938390. .949788. 
3 S 1.000000. 1.000000. .979429. .958883. .938986. .321260. 
3 S .908740. .907369. .929229. 1.000000. 1.000000. .974782. 
3 S .949842. .926125. .905660. .892267. .892922. .320524. 
3 S 1.0000009. 1.000000. .973287. .946951. .322060. .900817. 
3 S .887281. .88867. .918071. 1.000000. 1.000000. .974783. 
3 S .949843. .926125. .905660. .892266* .892921. .920524. 
3 S 1.000000. 1.0000009. .979431. .958885. .938987. .921259. 
3 S .908738. .90368. .929228. 1.000000. 1.000000. .987659. 
3 S .975115. .962599. .950875. .941609. .9I83-3. .949788. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3C INTERPOLATE OiONLINEAR SOLUTION BY 0UXDR4TICS 
3: 
3 CALL OUAItD( x. Y. TAS&A. GRID. GRID. rICRID. lGaID. NQRDD.NrODD. DERUt) 

3 U D?RVSL(t6) 
3C 
3 RETURN 
3 END 

* T%tCRO 40 * 

* 2000200000020 
l ~~TWO DIMETISIONS 
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1 UXKS (1.+Xn2flJVS - (Y)LDS * F(XPY) 
2 MIXED 
2 XuO. MIXED = (LA)U + (&B)UX * G(X.Y) 
2 XKl. * MIXED s (A)U + (&B)UX * G(.VY) 
2 YO0. * LWTRUE(X. Y) 
2 Y1. * USTRE(X.y) 
3 FUICTIOtt TRUE(XKY) 
3 V a (X+Y)/(2.+X-Y) 
3 U1 = EXP(2.*Q-2.) 
3 U = (X+1.)'(Y+4.) 
3 L12 = ALO1O(U) 
3 TRUE a U1 + U2 
3 RETURN 
3 END 
3 flUJNCTIONi F(XKY) 
3 DATA ALOGE10'2.30258!;040 
3 U * (X+Y)/(2.+X-Y) 
3 VX K 2.=(1.-Y)/(2.*X-Y) 2 
3 VXX = 4.*(V-1.)/(2.+X-Y)ee3 
3 VY ? 2.= ( .+X)/(2,+X-Y)002 
3 VYY ? 4.0(l.+X)/(2.+X-Y)**3 
3 U1 = EXP(2.*V-2.) 
3 U1X = 2.*UX*11 
3 UlX a 2.*sRXX + 2.eJX2)*U1 
3 U1Y a 2.VVY*U1 
3 UIYY a 2.(VVYY + 2.*VY**2n*U1 
3 w * (X+1.)-(Y+1.) 
3 WX * 1.'(Y+1 .) 
3 WVY *-(X+u.)/(Y*.)02 
3 W?Y a 2*(X+1.)/(Y+1 )3 
3 12 * ALOGIOCW) 
3 Lt2X - (WX/W) tOGE 0 
3 J2XX = (-(WX/U)n2)/ALOGE10 
3 U2Y (WYVW)/AL' 10 
3 U2W ( WYYc W - (- YWv)4.2.)ALXE 0 
3 UX rIlX + 12X( 
3 uWO= iXX + LIXX 
3 LYV UlYY + U2lW 
3 F a WXX + (1.XK*2)UVVY - YVUX 
3 RETURN 
3 END 
3 FUN'CTION CCXvY% 
3 DATA ALOGE10'2.302S850929940' 
3 V3 * (X+Y)/(2.+X-Y) 
3 VX * (1 -Y)/(2.+X-Y)2 
3 Ul * EXP(2.*V-2.) 
3 131X * 2.*VXKUI 
3 4 w (X+1. )/(Y+1.) 
3 uX a ./(V+.) 
3 U2 = ALOC1O(U) 
3 U2X = (WXJA)/ALOCE1O 
3 u 1a1 + U2 
3 UX - U1IX + U2X 
3 G = &A1U + (&B3)*X 
3 RETURI 
3 END 

'(EOR 

*PCRO 41 * 

* 2000021002002 
TWO DICIOtS $ C6TAT COEFICIENTS 

1 LIKKS * UVYS * (&A)US *(X.V) 
2 DIRItCET S tQ StOL 
2 KsO. * 130. 
2 K"3.14155285358573 * 130. 
2 V0. * LfrO. 
2 V.3.1415928535899 * U=0. 
3 FUNTIOI TREX.Y) 
3 DATA PI'3. 1415325595 
3 5131.0.O 
3 11010OKI.&1 B 
3 TEIIP w2..K- 1. 
3 SUM1 = SUM1 * Sl$(TEM1P.X).C04w(TEIP(V-PI5))/ 
3 $ ( TENP.3.COSNC TEFtPI ..S) ) 
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3 100 COTIttE 
3 TRUE a .S*X'(PI-X) - 4./PISI 
3 R1 
3 Ft1D 
3 FUICTIM f (X9y) 
3 F a -1. +(&A)eTRJE (X.Y) 
3 RETURN 
3 END 
3 FUICTIWN COS(X) 
3 EXPX * E)PtX) 
3 COSH a 0 .5(EXPX + l.tPX) 
3 RETURN 
3 EtiD 3 _____ _ _ END ______________________ 

'EOR 
004"***0**0 

* %CRO 42 
*n.e**-*neee 
* 2000220200200 
1 TWO DIIEtISIOfiS S CONSTAIT ICIrnm 
1 UXXS + S + UYS - us 0. 
2 NELAt 
2 XNLA . LkX -Gl(X.Y) 
2 X=L8 . UX * G1(X.Y) 
2 Y=0. L UY a -G2(X.Y) 
2 'tl. t L' = G2'X.PY) 
3 FULCTION TRkE(X,Y) 
3 COMO CDmCoV PI 
3 DATA PI/3.1415928535897 
3 FO * (LC)*PI/((&B)-(&A)) 
3 Fl * SORT(S./4. F0F0F) 
3 TRUE -s EXP(-Y..5)*SINN(FlY)@SIN(FO@(X-9&A))) 
3 RETURN 
3 END 
3 FUNCTION G1(XtY) 
3 COMMON t1COt1/PI 
3 FO = (&C)OPI/((&B)-(&A)) 
3 Fl = SORT(5.'4. *FO*FO) 
3 G1 = EXP(-Y*.5)*SINM(F1*Y)*0.CO(SCFO*(X-(&A))) 
3 IF (ABS(X-(&A)) LT. I.E-7) Gl -1.GlI 
3 RETURN 
3 END 
3 FURCTIOI G2(X.Y) 
3 Cal"1 'CONCOVPI 
3 FO a (LC)*PI'((&B)-(&A)) 
3 Fl * SORT(S.'4. +FO*FC) 
3 G2 * -.STRIJE(XtY) + FlEXP(-Y*.5).COSH(Fl*Y%0 
3 S SI(FO*(X-(&A))) 
3 IF (Y EO. 0.) C2 = -1.*2 
3 RETURN 
3 END 
3 FUN9CTION 51H(X) 
3 EXPX = EXP(X) 
3 SINH = 0.5*(EXPX - I./EXF'X) 
3 RETURN 
3 END 
3 FUNCTION W9(X) 
3 EXPX = EXP(X) 
3 COSH = 0.5*(EXPX + i.'EXPX) 
3 RETURN 
3 END 

'EOR 
** .mn*o 
* ?%O 43 * 

'EOR 

* MACRO 44 * 

* ~~2000001002002 
1 TWO DIMNSION 
I XX + UiY + W(X.Y)U = W(X.V) 
2 DIRICHLT S HOOENEUS 
2 XzO.* frO. 
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2 X1. * LI 0. 
2 Y=0. * Uos. 
2 Yv1. . USC. 
3 FUNCTION TRIX(X.Y) 
3C 
3C e*oneo n**em * 
3C * 

3C * CRO 44 PARAMERS 0 
3C * * 

3C * * 
3C ^ A I B I C I D I E 
3C --I* - I-I- - - --I- * 
3C * 1.425 I 1 1 .50 I 2 I 1 
3C ^ I I I I 
3C * 10.000 I I 1 .50 I 2 I 2 
3C ^ I I I I * 

3C: ( 1.425 I 2 1 .04 1 25 I 3 
3C * I I I I 
3C ^ 1.425 1 2 1 .50 1 2 1 4 * 

3C * * 

3C * ^ * * _ * * _ 
3C 
3 REAL DERSL(G). CRID(20). TABLE(20.20). 
3 S TlBl(oOi, 7182(100). T103t?00). T184(100). 
3 S T2BI(100). r2B2(100). T2B3(100). T284(100). 
3 S T3B1(l00). T3B2(100). T3B3(100). T384(100). 
3 s T481(100)t T482(100). T4B3(100). T4B4(100) 
3 EOUIVALENCE (TADLE(1. 1) * T&EB1()). 
3 $ (TABLE(f1. 6) * 7LEB2(l)). 
3 S (TABLE(. 13) * TLEB3(1)). 
3 S (TABLE(1.16) * T&EB4(1)) 
3 DATA NGRID. NCGRDD. QRID '20. 20. 0.0000000. 0.052316. 
3 S0.1052S32. 0.1578947. 0.210563. 0.2G31579. 0.31578W5 
3 50.3684211. 0.4210526. 0.4736842, 0.5263158. 0.5789474. 
3 50.6315789o 0.8842105* 0.7368421. 0.7894737. 0.84210539 
3 50.89473689 0.9473684. 1.0000000' 
3c 
3C APPROXIMATE SOLUTION OF' LINEARIZED PROBLEM USING 
3C HODIE-ACF (METHOD=4. ICPDER=41. 20 X 20 GRID) 
3C 
3 DATA TlBlI .000000o .000000. .000000. .000000. .000000 
3 s .000000. .000000. .000000. .000000. .0000C00 .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .009616. .01 O 56. 
3 S .0?1191. .0249555 .02783Cv .022984. .031522o .032514. 
3 s .033001. .033001. .032514. .0315229 .029984. .027830. 
3 S .024955. .021191. .016256. .009616. .000000. .000000. 
3 S .016256. .028498. .037893 .045161t .0507529 .054957 
3 S .057968. .059913. .060866. .060866 .059913. .057968. 
3 S .354957. .050752. .045161s .037833. .0284958 .G16256. 
3 s .000000. .000000. .021191o .037893. .051061. .061406. 
3 S .069435. .075507. .079869. .082690. .084076. .084076. 
3 S .082690. .073869.p .075507. .069435. .061406. .051061. 
3 S .037893. .021191.o .000000. .000000. .024955. .045161. 
3 S .061406, .074337. .084461. .092159. .0977109 .1013089 
3 S .103078. .103078. .101308o .097710. .092159. .084461o 
3 S .0743379 .0614069 .045161. .024955. .000000' 
3C 
3 DATA T182/ .000000. .027830. .050752. .069435. .084461. 
3 S .096312. .105368. .111921. .116179. .118274. .118274. 
3 S .116179. .111921. .105358. .096312. .084461. .069435. 
3 S .050752. .027830. .000000. .000000. .029964. .054957. 
3 5 . 075507. .092153. . 105368. .115506. .122862. .127650. 
3 5 . 130010. . 130010. . 127650. .122862. .1l15506. .105368. 
3 5 . 092159. .075507. .0O54957. .029984. .000000. 0 
3 5 .031522. .057968. .079889. .097710. .111921. .122862 
3 5 .130819. .136006. .1l38564. .138564. .1?36006. .130819. 
3 S .122862. .111921. .097710. .079869. .057968. .031522. 
3 5 .000000. .000000. .032514. .059313. .082690. .1l01308. 
3 5 . 116179. .127650. .136006. .1X41459. .1l44150. .1l44150. 
3 5 .141459. .136006. .127650. .116179. .101308. .082690. 
3 5 .059913. .032514. .000000. .000000. .033001. .060866. 
3 5 . 084076. . 103078. .1 18274. . 130010. . 138564. .144150. 
3 5 . 146907. . 146907. .:44 150. . 138564. . 1300 10. .1l18274. 
3 $ 1 03078. . 08407G. . 060866. . 033001X. . 000000' 
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3C 
3 DATA T1833 .000000. .033001. .06086 .084076. 103078. 
3 S .118274. .130010. .138564. .144150. .14697. .146907. 
3 S .144150. .138564. .130010. .118274. .103078. .084076. 
3 S .060866. .033001, .000000. .000000. .032514. .059913. 
3 S .082690. .101308. .116179. .127650. .136006. .1414598 
3 S .144150. .144150. .1414599 .136006. .127650. .116179. 
3 S .101308. .082690. .059913. .032514* .000000. .000000. 
3 S .031522. .057968. .079869. .097710. .111921. .12 0 
3 S .130819. .136006 .138564. .13854. .136006. .130819. 
3 S .122862. .111921. .097710. .079869. .057968. .0315 
3 S .000000. .000000. .029384. .054857? .075507. .0821598 
3 S .105368. .115506. .122862. .127650. .130010.. .130010. 
3 S .127650. .122862. .115506. .105368. .092159. .075507. 
3 S .054957. .029984. .000000. .000000. .027830. .0507w52. 
3 S .069435. .084461. .096312* .105368. .111921. .116179. 
3 S .118274. .118274. .116179. .111921. .105368. .096312. 
3 S .084461. .069435. .050752. .027830. .000000' 
3C 
3 DATA T1B4' .000000. .024955. .045161. .061406. .074337. 
3 S .084461. .092159, .097710. .101308. .103078. .103078. 
3 S .101308. .0637710. .092159. .084461. .074337. .061406. 
3 S .045161. .024955. .000000. .000000. .021191. .037893. 
3 s .051061. .061406. .069435. .075507. .079869. .082690. 
3 s .084076. .084076. .082690. .079869. .075507. .069435. 
3 S .061406. .051061. .037893. .021191. .000000. .000000. 
3 S .016256. .028498. .037893. .045161. .050752. .054957. 
3 5 .057968. .059913. .060866. .060866. .059913. .057968. 
3 s .054957. .050752. .045161* .037893. .028498. .016256. 
3 s .000000. .000000. .009s16. .016256. .021191. .024955. 
3 S .027830. .029984. .031522. .032914. .033001. .033001. 
3 S .032514. .031522. .029984. .027830. .024955. .021191. 
3 S .016256. .009616. .000000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .OoOOCoo. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000, .000009. .000000. .000000. .000000' 
3C 
3 DATA T1B21 .000000. .000000. .000000. .000000. *000000. 
3 S .000000. .000000. .000000. .000000. .000090. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .252731. .367756, 
3 S .422720. .447250. .458919. .464413. .467014. .468253. 
3 S .468682. .48-8682. .468253. . 467014. .464413* .453919. 
3 S .447250. .422720. .367757C .252731. .000000. .000000. 
3 S .367756. .557305. .650506. .633899. .714513. .724187. 
3 S .728757. .730e5. . 731652. .731652. .730855. .728757. 
3 S .724187. .714513. .693899. .650506. .557305. .367756. 
3 S .000000. .000000. .422720. .650506. .765119. .819808. 
3 S .845933. .858258. .864071. .866731. .867747. .867747. 
3 S .866731. .884071. .858258. .845933. .812808. . 65119. 
3 S .650506. .422720. .000000. .000000. .447250. .692839. 
3 s .819808. .880741. .910053. .923977. .930554. .933563. 
3 S .934720. .934720. .933563. .930554, .923977. .910053. 
3 S .880741. .819808. .693899. .447250. .000000' 
3C 
3 DATA t2B2' .000000. .458919. .714513. .845333. .910053. 
3 S .941055. .955858. .962869. .966079. .967321. .967321. 
3 S .966079. .962869. .955858. .941055. .910053. .845933. 
3 S .714513. .458919. .000000. .000000. .464413, .724187. 
3 S .858258 . 9123977 .9SS5858. .971139. .9783929 .981719. 
3 S .983009. .983009. .981719. .9783W2. .971139. .955858. 
3 S .92397?7 .858258p .724187. .464413. .000000. .000000. 
3 5 . 467014. . 728757. .864071.* .33054 . 9629 .97832. 
3 5l .385772. .989162. .990480. .990480.* .98162. .985772. 
3 5 .978392. .962889. .930554. .864071. .728757. .467014, 
3 5 . 000000. .000000. .4682S3. .730865. . 866731. . 333563. 
3 5 .966079. .981719. .389162. .992584. .939916. .993916. 
3 $ . 932584. .9891 62. .3981719. . 966079. . 933563. . 866731.3 
3 5 . 730885 . 468253. . 000000. . 000000. .468682 .731652. 
3 5 .867747. .934720. . 967321. .983009. .990480 . .993916. 
3 5 .995254. . 995254. .993916. .990480. .983009. .967321. 
3 5 .934720. .867747. .731652. .468682. .000000' 
3C 
3 DaTA 12833 .000000. .468682. .731652. .867747. .334720. 
3 5 .9S67321. .9g83009. . 990480. .993916. .995254. .995254. 
3 5 . 993916. .990480. .383009. .967321. .934720. .867747. 
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3 S .731652. .468682. .000000. .000000. .46853. .73056i. 
3 S .866731. .933563. .96079. .981719. .8162. . . 
3 S .'993916. .993916. .992584. . 989162. .981719. .966079. 
3 S .933563. . 866731. .73086S. .4G53. *000000. .000000. 
3 S .4670149 .728757. .864071. .930554. * 628S9 .378332 
3 S .985772. .383162. .990480. .990480. .989162. .985772. 
3 S .978392. .962869. .930554. .864071.* .728757. .467014. 
3 S .000000* .000000* .464413. .724187. .858258* .923977. 
3 s .955858 .971139. .978392. .981719. .983009. .983009. 
3 S .981719. .978339. .971139. .955858. .9239779 .858258 
3 S .724187. .4644130 .000000. .000000. .458919. .714513. 
3 S .845933. .910053. .9410SS. .955858 .962869. .9 6079. 
3 S .967321. .967321. .966079. .96P8S9 .95588. .941055. 
3 S .910053. .8459339 .714513. .458S19. .000000' 
3: 
3 DATA .2B4' .000000. .447250.* .693899 .819808. .880741.p 
3 S .910053. .923977. .930554. .933563. .934720. .934720. 
3 S .933563. .930554. .323977. .910053. .880741. .819808. 
3 S .693899. .447250. .000000. .000000. .422720. .650506 
3 S .765: 19. .819808. .845933. .858258. .864071. .86731. 
3 S .867747. .867747. .866731. .864071. .858258. .845933 
3 S .819808. .76S119. .650506. .422720. .000000. .000000. 
3 S .367756. .557305. .650506. .69389. .7145139 .724187. 
3 S .728757. .730865. .731652. .731 652. .730865. .728757 
3 S .724187. .714513. .693899. .650506. .557305. .367756. 
3 s .000000. .000000. .252731. .367756. .422720. .447250. 
3 $ .458919. .4664413. .467014. .468253. .468682. .468682. 
3 S .468253. .48q7014. .484413. .4589199 .447250. .422720. 
3 S .367756. .252731. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000/ 
3C 
3 DATA T3Bl1 .000000. .000000. .00COOO. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000000. .000000. .009168. .015386. 
3 S .019938. .023367. .025957. .027881. .029246. .030122. 
3 S .030550. .030550. .030122. .029246. .0278819 .025957. 
3 S .023367. .019938. .015386. .009168. .000000. .000000. 
3 S .015386. .026806. .035451. .042060. .047093. .050847. 
3 S .053517* .055233. .056072. .056072. .055233. .053517. 
3 S .050847. .047093. .042060. .035451. .026806. .015386. 
3 S .000000. .000000. .0199389 .035451. .047532. .056920. 
3 S .064138. .069552. .073417. .075906. .077125. .077125. 
3 S .075906. .073417. .069552. .0064138. .0569209 .047532. 
3 S .035451. .019938. .000000. .000000. .023367. .0420609 
3 S .056920. .068630. .077715. .084572. .089487. .092659. 
3 S .094214. .094214. .092659. .089487. .08457;. .077715. 
3 S .068630. .CS6920. .042060 .023367. .000000' 
3C 
3 DATA T3B2' .000000. .025557. .047093. .0641389 .077715. 
3 S .088333. .096330. .102187. .105938. .107779. .107779. 
3 S .105938. .102187. .096320. .0C8333. .077715. .064138. 
3 S .0470939 .025957. .000000. .000000. .027881.* .050847. 
3 S .069552. .084572. .0963909 .105339. .111901.p .116116. 
3 S .118183. .1181893 .116116. .111901. .105399. .096390 
3 S .084572. .063S52. .050847. .027881. .000000. .000000. 
3 S .023246. .053517. .073417. .089487. .1021879 .111901.p 
3 S .1'18329. .123493. .125738. .125738. .123493. .118929. 
3 $ .111901* .102187. .089487. .073417. .053517. .029246. 
3 S .000000. .000000. .030122. .055233. .075906. . 092659. 
3 S .105938. .116116. .123493. .128288. .130650. .130650. 
3 S .128288. .123433. .116116. . 105938, .0 32659. .075906t 
3 S .055S233. .030122. .000000. .000000. .030550. .056S072. 
3 S . 077125. .094214. .107779. .118189. .125738. .130650. 
3 S .1t33089. .1l33069. .130650. . 125738. .118189. .107779. 
3 $ .094214. . 077125. . 056072. .03055;0. . 000000' 

3 DATA T3B33 .000000. .030550. .056072. .077125. .034214. 
3 S .1l07779. .1l18189. .12Z5738. .130650.* .133069. .133069. 
3 S .130650* .125738. .118189. .107779. .094214. .077125. 
3 S .056072. .030550. .000000. .000000. .030122. .055233. 
3 S .075906. .092659. .105938. .116116. .123493. .128288. 
3 S .130650. .130650. .128288. .123493. .1161 16. .1059338 
3 S .092659. .075906. .055233. .0301l22.* .000000. .000000. 
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3 s .029246. .053517, .073417. .089487. .102187. .111901. 
3 S .118329. . 123493. .125738. . 125738. .123493. .11 . 
3 S . 1190 1. .102187. .085487. .073417. . 05317. .029246. 
3 S .000000. .000000. .027881. .050847. .06521. .084572. 
3 S .096390. .105399. .111901.p .116116. .118189. .118189. 
3 S .116116. .111901. .105399. .096390. .084572. *069552. 
3 S .050847. .027881.* .000000. .000000. .0259579 .047093 
3 S .064138. .077715. .088333. .096390. .1021879 .105938. 
3 s .107779. .107779. .1059389 .102187. .09630. .088333 
3 S .077715. .0641381 .0470939 .025957. .000000' 
3C 
3 DATA T3B4/ .0000009 .023367. .042060. .056820. .068630. 
3 S .077715. .0845729 .089487. .052659. .094214.- .094214. 
3 S .0926599 .089487* .084572* .077715. .068630. .056320. 
3 S .042060. .023367.* .000000. .000000. .019938. .035451. 
3 $ .047532. .056520. .064138. .069552. .0734179 .075906. 
3 S .077125. .077125. .075906. .073417. .069SS2. .064138. 
3 S .056920. .0475329 .035451.* .019938. .000000. .000000. 
3 S .015386. .026806. .035451. .042060. .047033. .050847. 
3 S .053517. .055233. .0560729 .056072. .055233. .053517. 
3 S .050847. .047093. .042060. .035451. .026806. .015O3 
3 S .000000. .000000. .009168. .015386. .019938. .02336?.t 
3 S .025957. .027881o .029246. .030122. .030550. .030550 
3 S .030122. .023246. .027881, .025957. .023367 .OS9338 
3 S .015386. .009168. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
J s .000000. .000000. .0000300. .000000. .000000. .000000. 
3 5 .000000. .000000. .300000. .000000. .000000' 
3C 
3 DATA T4B1/ .000000. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .003000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .009154. .015360. 
3 s .019300. .0233165 .025896. .027811. .029169. .030040. 
3 S .030465. .030465. .0300409 .029169. .0278119 .025836. 
3 S .023316. .019900. .015380. .009154. .000000. .000000. 
3 S .015360. .026754. .C35373. .041959. .046971. .050706. 
3 S .053363. .055069. .055903. .055903. .055069. .053363. 
3 S .050706. .046971. .041959. .035373. .026754. .015360. 
3 S .000000. .000000. .0199o00 .035373. .0474179 .056770. 
3 S .363956. .069343. .073187. .075662.p .076874. .076874# 
3 S .075662. . 073187. .069343. .063956. .056770. .047417. 
3 S .035373. .019900. .000000. .000000. .023316. .041959. 
3 S .056770. .068432. .077476. .084298. .089185. .092338. 
3 S .093885. .093885. .0923383 .089185. .084298. .077476. 
3 S .068432. .056770. .041959o .02331G. .000000/ 
3C 
3 DATA T432' .000000. .025896. .046971. .063956. .077476. 
3 S .088044, .096058. .101821. .1055499 .107379. .107379. 
3 S .105549. .131821. .096058. .088044. .077476. .063956. 
3 S .046971. .0258s6. .000000. .000000. .027811. .050706. 
3 s .OS9343. .084298. .096058. .105018. .111481. .115670. 
3 S .1177291 .117729. .115670. .111481. .1050189 .096058. 
3 S .584298. .069343. .050706. .027811. .000000. .000000. 
3 S .029169. .053363. .073187. .089185. .101821. .111481. 
3 S .118466. .1230019 .125232. .125232. .1230019 .1184668 
3 S .111481, .101821. .089185. .073187. .053363. .029169. 
3 S .000000. .000000. .030040. .055069. .075662. .092338. 
3 5 .105549. .115670. .123001. .1277659 .130110. .130110. 
3 S .127765. .123001. .115670. .105549. .092338. .075662. 
3 5 .055069. .030040. .000000. .000000. .030465. .055903. 
3 s .076874. .093885. .107379. .117729. .125232. .130110. 
3 s .132513. .132513. .130110. .125232. .117729. .107379. 
3 S .093885. .076874 .055903. .0304659 .000000' 
3C 
3 DATA r483f .000000. .030465. .055903 .076874 .093885. 
3 $ .107379. .117729. .1ZS232. .130110. .132513. .132513. 
3 5 .130110. .125232. .117729. .107379. .093885. .076874. 
3 5 .055903. .030465. .000000. .000000. .030040. .055069. 
3 $ .075662. .092338. .105549. .115670, .123001* .127765. 
3 $ .130110,. 130110. .127765. .123001. .115670. .105549. 
3 5 .092338. .075662. .055069. .030040. .000000. .000000. 
3 $ .029169. .053363. .073187. .083185. .101821. .111481. 
3 $ .118466. .123001. .125232. .125232. .123001. .118466. 
3 $ .111481. .101821. .089185. .073187. .053363. .029169. 
3 $ .o000000. .000000. .027811* .050706. .069343. .084238. 
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3 S .096058. .105018. .111481. .11 50. . 1 2 .1179 
3 S .115670. .111481. .105018. .096058. .084298 .06343 
3 S .050706. .027811. .000000. .000000. .025896 .04371s, 
3 S .063956# .077476. .088044. .096058. .101821. .105549. 
3 S .107379. .107379. .105549. .101821 . .096058. .088044. 
3 S .077476 . 06335. .046971. .025896 .000000' 
3C 
3 DATA T4B4/ .000000. .0316. .041959. .O6770.0 .068432t 
3 S .0774769 .084298. .089185. .092338. .09 5. . 0385 
3 S .092338. .089185. .084238. .077476, .0684329 .056770. 
3 S .041359. .023316. .000000. .000000. .01900. . 03373. 
3 S .047417. .05G770.* .063956. .069343. .073187.* .075G82. 
3 s .0774, . 07874. . 075662 .073187. .069343. .063956 
3 S .056770. .0474179 .035373. .019900. .000000. .000000. 
3 S .015360. .026754. .033373. .041959 .046971. .050706. 
3 S .053363. .0550o9. .055903. .055903. .055069. .053363 
3 S .050706. .046971? .04159. .0353739 .026754. .015360. 
3 s .000000. .000000. .009154. .015360. .019900. .0 3316. 
3 S .02S896. .027811. .029169. .030040. .030465. .030465. 
3 S .0300409 .029169. .027811. .025896. .023316. .019900. 
3 S .015360. .009154. .000000. .000000. .000000. .000000. 
3 s .000000. .000000. .e000000 .000000. .000000. .000000. 
3 S .000000 .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000' 
3C 
3C IKTERPOLATE NOMItrEAR SOLUTION BY QUADRATICS 
3C 
3 CALL OUADRfl(X. YvTABLE.GRID.GRID RIDN. RID.tNRDD. MRDDlDERVSL) 
3C 
3 TRUE u DER SL6) 
3C 
3 RP?1 
3 END 
3 FUNCTION LJ(X.Y) 
3C 
3 PEAL DERVSL(6)t GRID(S). TAB1(9.9). TAB2(9.9). 
3 S TA33(9,9). TAB4(9.S) 
3 DATA MGRID. 1GRDD GRID f9. 9o. 0. 0.125. 0.250. 
3 SO.375. 0.500. 0.625. 0.7SO. 0.875. 1.00' 
3C 
3C APPROXIMATE SOLUTION( Of ONLINEAR PROBLEM FOR NOlLIMEAR 
3C COLLOCATION 
3C 
3 DATA TABI/ .000000. .000000. .030000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .036712. 
3 5 .056745. .067036. .070229. .0c70n5. .05S745. .036712. 
3 S .000000. .000000. .056745v .091025. .109316. .115060. 
3 S .109316. .091025 .056745. .000000. .000000 .06036t 
3 S .109316. .132414. .179739. .1324149 .109316. .067036. 
3 S .000000. .000000. .070228. .115060. .139739. .147590. 
3 S .139739. .115060. . 070228. .000000. .000000. .067036. 
3 S .109316. .132414. .139738. .132414. .109316. .067036. 
3 S .000000. .000000. .056744. .091025. .109316. .115060. 
3 S .109316. .09102m. .056744. .000000. .000000. .036712. 
3 S .056744. .067036. .0'%0228 .067036v .056744 .036712. 
3 s .000000. .000000. .0 00000. .000000. .000000. .000000. 
3 s .000000. .000000. .000000. .000000' 
3C 
3 DATA TAB2/ .000000. .000000. .000000. .000000. .o000000 
3 s .000000. .000000. .000000. .000000. .000000. .648110. 
3 S .770994. .791956. .794924o .79195. .770994. .6481109 
3 s .000000. .000000. .770993 .9293099 .957243. .961261. 
3 S .957243. .929309. .770994. .000000. .000000. .791956. 
3 S .357243. .986836. .991138. .986836. .957242. .791956. 
3 s .000000. .000000. .794924. .961261. .991138. .395494. 
3 5 . 991138. .961261 . .794924. . 000000. .000000. .7?91956. 
3 5 .957242. .98836. .391138. . 986836. .957242. .79 1956. 
3 5 .000000. .000000. .770993. .929309. .957242. .961261. 
3 S .957243. .929309. .770993. .000000. .000000. .648110. 
3 5 .7709333 .791956. .79f4923. .791956. .7709333 .648110. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000O. .000000' 

3 DATA TAB3' .000000. .000000. .000000. .000000. .000000. 
3 5 . 000000 . +000000. .000000. .000000. . 000000. . 034389. 
3 5 .0352605. .06{1771. . 064583. . 061771. . 0526;05. .034389. 
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3 s .000000. .000000 . 0505. .083611. .081. .104916. 
3 S .099881 . .083611. .052605. .000000. .000000. .061771. 
3 s .099861. .1203. .126773. .120336. .09961. .061771. 
3 S .000000. .000000. .064583. .104916. .126773. .1339. 
3 S .126773. .104916. .064583. .000000. .000000. .061771. 
3 S .099861. .120336. .126773. .120336. .099861. .061771.0 
3 S .000000. .000000. .052604. .083611. .099860. .104916. 
3 S .099860. .0836l1. .052604. .000000. .000000. .034389. 
3 s .052604. .061770. .064583. .061770. .052604. .034389. 
3 S .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000/ 
3C 
3 DATA TA4/ .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000. .000000. .034316. 
3 S .052466. .061586. .064383. .061586. .052465. .034316# 
3 s .000000. .000000. .052466. .083345, .099507. .104531 . 
3 S .099507. .083345. .052465. .000000. .000000. .061 . 
3 S .099507. . 13864. .126259. .119864. .099507. .061S86. 
3 S .000000. .000000. .064382. .104531. .126259. .133110. 
3 S .126259. .104531. .064382. .000000. .000000. .061586. 
3 S .099507. .119864. .126259. .119864, .099507. .061586. 
3 S .000000. .000000. .052465. .083345. .099507. .104531. 
3 S .099507, .083345. .052465. .000000. .000000. .034315. 
3 S .052465. .061586. .064382. .061586. .052465. .034315. 
3 s .000000. .000000. .000000. .000000. .000000. .000000. 
3 S .000000. .000000. .000000. .000000' 
3C 
3C INTERPOLATE NONLIN1EAR SOLUTION BY ADQDRATICS 
3C 
3 CALL OURRD( X. Y.TABLEGRID.CRID MGRID.NGRID. MGRDD* DDo DEQUSL) 
3C 
3 G * DERVSL(6) 
3C 
3 W - 
3C 
3 RETUPM 
3 EMD 

'EOR 
* ********** 
* MACRO 45 * 

* 2000001202000 
1 TW0 D I MES I OMS S HD1OMENEOUS 
1 UXXS + UYYS - (&AR(X.Y))US S 0.0 
2 DIRICHLCT 
2 X=O. . UmTRUE(X.Y) 
2 XnI. * UuTRUE(X*Y) 
2 VvO. * U=TRUE(XoY) 
2 Yl. ** UTPU(XVY) 
3 FUNCTION1 TRUE(X.Y) 
3C 
3C 
3C * 0 
3C i ACRO 45 PAPRAETERS 
3C 

3C 
3C A A I B I C 

3C * 2 1 1 I I 
3C * I 1 
3C * 1000 I 1 ' 2 
3C ' I I 
3C * 21I21l3 * 
3C 
3C 100 I 1 2 
3C 
W PEAL 0E4P7SL(6. CPID(20). TABLEC2O.20). 
3 S TIB1 (100) * T 182 (100) . T1IB3(100) * TIB4(100) . 
3 S T231(100). T282(100). T2B3(100), T234(100). 
3 S T381(100). T3e3(100). T383(100). T334(100) 
3 EQUI'JALENCE ( TABLE(1l. 1) . T&CBI (1)) . 
3 S (TABLE(1. 6) * T&CI2CI)). 
3 S (TABLE(1.i1) . T&CB3(1)). 
3 S (TABLE(1.1lS) * T&CB4(1) ) 
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3 DATA ?IQID. DD. GRID '20. 20. 0.000000. 0.0 s16, 
3 50.105632. 0.15847. 0.2105263. 0.2631573. 0.31.578 
3 S0. 4211. 0.4210526. 0.4736842. 0.52631589. 0.5789474. 
3 50.6315789. 0.6842105. 0.736421. 0.7894737. 0.8421053. 
3 50.8947368. 0.9473684. 1.0000000' 
3C 
3C APPROXIMATE SOLUTIOM OF LIriEAP1 PROBLEM USING 
3 HODIE-ACT (METHODW4. IORDERw4I. 20 X 20 GRID) 
3C 
3 DATA TIBll .726132. .712680. .701080. .691075. . 10. 
3 S .676141. .670804. .S66617. .664211. .662966. . 
3 S .664211. .666917. .670805. .676142 .w62910. .61075. 
3 S .701080. .712680. .726132.. .712679. .6 8560. .68375. 
3 S .675985. .667311. .660220. .654633. .650495. .647745. 
3 S .646386. .646386. .647745. .650496. .654633. 660220. 
3 S .667312. .675985. .686376. .698560. .712680. i701079. 
3 S .686375. .6737019 .662897. .653849. .646454.,- .640630.o 
3 S .636314. .633459. .632039. .632039. .633459 . 636314.p 
3 S .640631. .646455. .653849. .662897. .6737019 .686375 
3 S .701080. .6910749 .675984. .662897.p .651725.p .642360.9 
3 S .634703. .6286729 .6242029 .621247. .619777. .619777.o 
3 S .6212479 .624202. .628678. .634703p .6423619 .651726 
3 S .662897. .675984. .691074. .682909. .667311. .653849. 
3 S .642360. .632726. .N24845. .618637. .614036. .610395. 
3 S .609482. .609482. .610995. .614036. .618637. .624846. 
3 S .632726. .642360. .653849. .667311. .682908 
3t 
3 DATA .1 B2' .676140* .660219%. .64S454. .634703. .624845. 
3 S .616781. .610426. S05716. .602602. .601053. .601053. 
3 s .602602. .605716. .610426. .616781. .624845. .634703. 
3 S .646454. .660219. .676140. .670803. .654632. .640630. 
3 S .628671. .618637. .610426. .603954. .599157. .595986. 
3 S .594408. .594408. .5s5986. .59:'157. .603954. .610426. 
3 S .618637. .628671. .640630. .654632. .670804. .666916. 
3 S .650495. .636314. .624202. .61403. o .605716. .539157. 
3 S .5942?3. .591080. .589481 . .58481 . .591080. .594295. 
3 S .599157. .605715. .614036. .624202. .636314. .650495. 
3 S .666916. .664211. .647745. .633459. .621247. .610395. 
3 S .602602. .595986. .591080. .587837. .586223. .586223. 
3 S .587837. .591080. .595986. .6026029 .610995. .621247. 
3 S .63i458. .647745. .664210. .662967. .646387. .632039. 
3 s .619777. .609482. .601053. .594408. .589481. .586223. 
3 S .584603. .584603. .586223. .589481. .594408. .601053. 
3 $ .609482. .619777. .632039. .646386. .662966' 

3 DATA T1B3' .662968. .646387. .632033. .619777. .609482. 
3 S .601053. .594408. .589481. .586223. .584603. .584603. 
3 S .586223. .589481. .594408. .601053. .609482. .619777. 
3 S .632039. .646386. .662966. .664212. .647746. .633459. 
3 S .621247. .610,955. .602602. .595986. .591080. .587837. 
3 S .586223. .586223. .5878379 .591080. .595985. .602602. 
3 S .610995. .621247. .633459. .647745. .664211. .666918. 
3 S .650496. .636314. .624202. .614036. .605716. .599157. 
3 S .594295. .591080. .589481. .585481. .591080. .594295. 
3 S .599157# .605715. .614036. .624202. .636314. .650495. 
3 S .666917. .670805. .654633. .640631. .628672. .618637. 
3 $ .610426. .603954. .599157. .595985. .594408. .594408. 
3 s .595985. .599157. .603954. .610425. .618637. .628672. 
3 S .640630. .654633. .670804. .676143. .660220. .646455. 
3 s .634703. .624845. .616780. .610425. .605715. .602602. 
3 S .601053. .601053. .602602. .6057159 .610425. .616780. 
3 S .624845. .634703. .646454. .660220. .676141/ 
3C 
3 DATA TI B4' .682910. .6673 12. .653849. .642360. .63Z7Z6. 
3 5 .624845. .618637. .614036. .610995. .609482. . 609482. 
3 5 .610954. .614036. .61863?. .624845. .632726. .642360. 
3 5 .653849. .667311. .682910O. .691075. .675984. .6b2897. 
3 5 .651725. .642360. .634703. .628671l. .624202. .621247. 
3 $ .619777. .619777. .621247. . 624201. .628671.t .634703. 
3 S .642360. .651725. .662897. .675985. .691075. .701t079. 
3 S .686374. .673701. .662896. .6S3848. .64S454. .640630. 
3 $ .636314. .633458. .632039. .632039. . 633458. .63631X3. 
3 5 .640630. .646454. .653848. .662897. . 673701.z .686375. 
3 5 .7?01080. .712678. .698559. .686374. .675984. .667310. 
3 5 . 660219. .654632. .650495. .647745. . 646336. .646386. 
3 5 .6477?44. .650495. . 654632. .660219. .667310. .675984. 
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3 S .66375o. .6 9850. .712680. .7 2129. .712678. .701078. 
3 S .691073. .682908. .676140. .670803. .6916. .6210. 
3 s .662966. .662966. .664210. .666916. .670803. .676140. 
3 S .682908. .691074. .701079. .712679. .72l31' 
3C 
3 DATA T2ra1 .065852. .0404. .037356. . 031205. .03385 
3 S .033551. .033579. .033571. .033566. .033569. . 033S69. 
3 S .0335661. .033571. .033579. .033551. .033785. .031205. 
3 S .037356. .048804. .065852. .048804. .014807. .008223. 
3 S .006469. .096373. .006387. .0063859 .006384. .006384. 
3 $ .006384, .006384. .008384. .006384, .0006385. .006387. 
3 S .006373, .006469. .008223. .014807. .048804. .037 . 
3 S .008223. .0025979 .001460. .001251. .001220. .0012159 
3 S .001214. .001214. .001214. .001214. .001214. .001214. 
3 S .001215. .001220. .001251. .001460. .002597. .003Z3. 
3 S .037356. .031205. .006469. .001460. .000468. .000275. 
3 S .000239, .000232. .000231. .000231. .000231. .000231. 
3 S .000231. .000231, .000232. .000 393 .000275. .000468. 
3 s .001460. .006469. .031205, .033785. . 006373. .001251. 
3 s .000275. .000088. .000052. .000045, .000044. .000044 
3 s .0000449 .000044. .000044. .000044. .000045. .000052. 
3 s .000088. .000275. *001251t. .006373. .033785' 
3C 
3 DATA T2B2/ .033551. .006387. .001220. .000239. .000OS2. 
3 S .000017. .000010. .000009. .000008. .000008. .000008. 
3 $ .000008. .000009. .000010. .000017. .000052. .000239. 
3 $ .001220. .006387. .033551. .033579. .006385. .001215. 
3 S .000232. .000045. .000010. .000003. .000002. .000002. 
3 S .000002. .000002. .000002. .000002. .000003. .000010. 
3 s .000045. .000232. .001215. .006385. .033579. .033571. 
3 S .006384. .001214. .000231. .000044. .000009. .000002. 
3 S .000001. .000000. .000000. .000000 .000000. .000001. 
3 s .000002. .000009. .000044. .000231. .001214. .006384. 
3 S .033571. .333566. .008384. .001214. .000231. .000044. 
3 S .000008. .000002. .0900000. .000000. .000000. .000000. 
3 $ .000000. .000000. .000002. .000008. .000044t .000231. 
3 $ .001214. .OC6384. .033566. .033569. .006384. .001214. 
3 S .000231. .000044. .000008. .000002. .000000. .000000. 
3 s .000000. .000000. .000000. .000000. .000002. .000008. 
3 $ .000044. .000231. .001214. .OOS384. .033569' 
3C 
3 DATA T2B3/ .033569. .006384. .001214. .000231. 000044. 
3 S .000008. .000002. .000000. .0000o0o .000000. .000000. 
3 $ .000000. .000000. .000002. .000008. .000044. .000231. 
3 S .001214. .006384. .033589. .033566 .006384. .0012149 
3 Z .300231. .000044. *.000003. .030302. .00O0003. .000000. 
3 $ .000000. .000000. .000000. .000000. .000002. .000008. 
3 $ .000044. .300231. .001214. .006384. .033566. .033571. 
3 S .006384. .001214. .000231. .000044. .000009. .000002. 
3 s .000001. .000000. .000000. .oooono. .000000. .000001. 
3 $ .000002. .000009. .000044. .0002319 .001214. .0063849 
3 S .033571. .033579. .006385. .001215. .000232. .0000459 
3 s .000010. .000003. .000002. .oooooa. .000002. .000002. 
3 $ .000002. .000002. .000003. .000010. .000045. .000232. 
3 S .001215. .006385. .033579. .033551. .006387. .001220. 
3 S .000239. .000052. .000017. .000010. .000009. *000008. 
3 $ .000308. .000008. .000008. .000009. .000010. .000017. 
3 $ .000052. .000239. .001220. .006387. .033551 
3C 
3 DATA T284' .033785. .006373. .001251. .000275. .000088. 
3 s .000052. .000045. .000044. .000044. *000044o .000044. 
3 S .000044. .000044. .000045. .000052. .000088. .000275. 
3 $ .001251. .006373. .033785. .031205. .006469. .001460. 
3 $ .000465. .000275. .0002Z39. .000232. .000231. .000231. 
3 $ .000231. .000231.a .003231.O .000231. .000232. .000239. 
3 $ . 000275. . 000468. . 001460. . 006469. . 031205. .037356. 
3 $ . 008223. . 002597. .00 1460. .001l25 1. .001220. .001215. 
3 $ .001214. .001214, .001214. .001214. .001214. .001214. 
3 $ .001215. .001220. .001251. .001460. .002597. .0082. 
3 $ .037356. .048804. .0O1480?. .008223. .006469. .006373. 
3 $ .006387. .006385. .006384. .006384. .006384. .006384. 
3 $ . 006384 . . 006384. .00635. .006387 .006373. .006469 
3 $ . 008223. . 014807. . 048804. . 065852. . 048804. . 037356. 
3 $ . 031205. . 033785. . 033551 . . 033579. . 033571l. . 033566. 
3 S . 033569. . 033569. .033566. .033571 . . 033579. . 033551. 
3 $ .0133785. . 03:205. . 037356;. . 048804. . 065852' 
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3C 
3 DATA T331' .781915. .771262. .762111. .754254. .747914, 
3 S .742652. .738533. .735531. .733443. .732490 .732490. 
3 S .733442. .735530. .738532. .742652. .747914. .754255. 
3 S .762111. .771262. .7819 5. .771261. .760052. .750446, 
3 S .742303. .735545. .730042. .725722. .722530, .720411. 
3 S .719367. .71936. .720411. .722529, .725722, .73oo42. 
3 S .735545. .742303. .750446, .760052. .771262t .762110. 
3 S .750445. .740459. .731995, .724943, .713203, .714698, 
3 S .711367. .709168. .708075, .7080759 .709167. .7113679 
3 S .714697. .7192$3. .724942, .731995. .740459. .750445. 
3 S .762110. .754253, .742302. .731995. .723244. .715944. 
3 S .7039999 .705331. .7018819 .699605. .698473, .698473, 
3 S .699604. . 7018819 .705331. .709998. .715943, .723244. 
3 S .731954. .7423029 .754253. .7479139 .735545. .724942. 
3 S .715943. .708432. .702313. .697507, .693955. .6si610. 
3 S .690446. .690445, .691610. .693954. .697507. .702312, 
3 $ .708432, .715943. .724941, .735544, .747911' 
30 
3 DATA T3B2/ .742651 . .730041. .7192029 .709998. .7023129 
3 S .696049. .691128. .687491, .6S509O. .6B3897, .683897, 
3 S .685090. .6874909 .691128. .696048. .702312. .7099979 
3 $ .719201, .730040. .742649. .738532, .725721. .714697, 
3 S .705331. .697507. .691128. .686117* .682411. .679965. 
3 S .678750. .678749. .679965. .682431. .686116. .6911289 
3 S .697506. .7053309 .71469.So .7257209 .738530. .7355309 
3 S .722529. .711366. .701881. .693354. .687490. .682411* 
3 S .678654. .676174. .674342. .6f434"2. .676174. .678654. 
3 S .682410. a637490. .693953. .70le880 .711365. .722527. 
3 S .735528. .733442. .720410. .709167. .699604. .691610. 
3 S .685090. .679965. .676174. .673672. .672428. .672428. 
3 S .673672. .676174* .679964. .685089# .691609. .693603. 
3 S .709166. .7204039 .733440. .732489e .719366. .708074. 
3 S .693472. .690445. .683896. .678749. .674941. .672428. 
3 S .671179. .671179. .672428. .674941, .678749. .6838969 
3 S .690444. .698471. .708073. .719264. .732487f/ 
30 
3 DATA T3B33 .7324899 .719365. .708074. .638472. .6904449 
3 $ .683896. .678749. .674941. .6724289 .671179. .6711789 
3 S .672428. .674941, .678748. .6838969 .6904449 .6984719 
3 S .7080739 .7193649 .7324879 .7334419 .720409f .7091669 
3 5 .699803. .691609. .685089. .679964. .676173. .673671. 
3 S .672427. .6724279 .673671. .6761739 .679964. .685088 
3 S .691608. .699602. .7091659 .720408. .733439. .735528. 
3 S .722527? .7113355 .701879. .693953. .6874893 .682409. 
3 S .678653. .6706173. .674941. .6749419 .676173, .6786529 
3 5 .682409. .687489. .693952. 0701879, .711364. .7225269 
3 S .7355279 .738529. .7257199 .7146959 .705329. .6975059 
3 S .691126. .686115. .6824099 .67K393 .678748. .6787489 
3 $ .679963. .6824099 .686115. .691126. .6975049 .705328. 
3 S .714894. .725718 . .738529. .742648. .7300399 .719200. 
3 $ .703996. .702310. .636046. S691126, .687488. .685088. 
3 5 .683895. .683395. .685088. .6874e8. 691126. .696046. 
3 S .702310. .7099959 .713199. .730038. .742647/ 
30 
3 DATA T3B4' .747909. .735541. .724939. .715940. .708429. 
3 S .702310. .697504. .693952. .691608. .690443. .690443. 
3 S .691608. .693952. .6975049 .702310. .708423. .715940. 
3 S .724939. .735541. .747909. .754250. .7422999 .731991. 
3 5 .723240n. .715940 .70Q9995. .705328. .701878. .699601. 
3 5 .898470. .698470. .699601. .701878. .705328. .7099956 
3 5 .71l5940.@ .723241.@ .73139f1.@ .742299.@ .754250.@ .762106.@ 
3 S . 750441. .*740455. . 731991. . 724938. . 719198. . 714633. 
3 $ .711363. . 709164. . 708071. . 708072. . 709164. . 711363. 
3 S . 714693. .719199. . 724938. . 731391. . 740455. . 750442. 
2 S . 762 107. . 771257. . 760047.@ .750441. . 742298. . 735540.@ 
3 S . 730037. . 725717 . *722525. . 720406. .719362. . 719362. 
3 S . 720407. . 722525. .725717. . 730037. . 735541. .7v42298. 
3 S . 750441 . s760048. .7171258. . 781909. .771256. .762105. 
3 S . 754249. . 747908. . 742646. . 738527. . 735525. .733437t 
3 5 . 732485. . 732485. .733438. . 735526. . 728528. . 742646. 
3 $ . 747908. . 754249. . 762106. . 771257. .781911' 
30 
30 INTERPOLATE HN(YtIMEAR SQLUTIOI9 BY OVADRAflOS 
30 
3 CALL OUADRD(X.Y. TABLE.GPID.CGRID.HCRZD.tCRID. NCRDD.1tRDD.DERUSL) 
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3: 
3 TRUE a DERVSL(6) 
3C 
3 RETURN 
3 END 
3 FUNCTIOr R (XVY) 
3C 
3 REAL DERVSL(6). GRID(S). TAB3(9.9) 
3 DATA t'RID. MCRDD. GRID '9. 9 0. . 0.125. 0.250. 
3 50.37S. 0.500. 0.2. 0.750. 0.875. 1.00' 
3C 
3C APPROXIMATE SOLUTIWN OF NONtINAR PROLEM FOR NOtItCAR 
3: COLLOCA7II1 
3C 
3 DATA TAB3/ .781915. .759066 .743903. .735237. .732417. 
3 5 .735236. .743903. .759066. .781915. .759065. .733775. 
3 S .716957. .707336. .704204. .707335. .716957. .733776. 
3 $ .759065. .743902. .716956. .698974. .688669. .685312. 
3 S .688668. .698973. .716955. .743900. .735236. .707335 
3 S .688668. .677956. .674465. .677955. .688666. . 07333 
3 S .735234, .732416. .704204. .685311. .674464. .67028. 
3 S .674483 .685309. .704201* .732414. .735234. .707333. 
3 $ .688666. .677954. .674463. .677953. .68S5 .707332 
3 S .735233. .7438993 *716953. .698570. .688666. .685309. 
3 $ .68B665. .698970. .716952. .743898. .7590ol. .733772. 
3 S .716952. .707331. .704200. .707332. .716t52. .733771.p 
3 S .759062. .781909. .759060. .743897. .735231. .732412. 
3 S .735232. .743897. .759061. .781911/ 
3C 
3 IF (&B EG. 2) GO TO 10 
3 R a 1.0 
3 RETURN 
3C 
IC INTERPOLATE NOtILICAR SOLUTION BY OUADRAflCS 
3C 
3 10 CALL OUJADRD(X.v.tAB3,CPID,GRID,NRID.rMGRID.NGRDD.M G DDE L 
3C 
3 R a DERVSL(6) 
3C 
3 RETURN 
3 END 

*EOR 

* MACRO 46 
*****, 0****** 
* 2000220202000 

rTWO DIMU'SIOiS $ CDST KT ICIETI S HOMOGENEOUS 
I UXXS + $LY - &BUYS = 0. 
2 DIRICHtET 
2 X=0. L I 0. 
2 XL&A ,U 0. 
2 Y0O. * U-1. 
2 YVl. * U 1. 
3 FUNCTION TRUE(X.Y) 
3C 
3C ****e **nnn n** 
3C * * 
3C * MACRO 46 PAWflETERS 
3: 
3C 
3: 0 

3C * At SI 
3C * -I----I----- * 

3C * 1II 211l 
3C * I I 
3C * 41I 21l2 
3C * I I 
3C * 4 I 10 1 3 
3C * I I c 
3: * 81 21 4 ? 
3: ** 

3: 
3 REAl. XPV*RSL(6). TALE(20.20). GIDI(20). 
3 $ GRtID2(20). RID3(20). CRFID4(20). 
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3 5 T1B3(100). T132(100). T1l3(100). T134(100). 
3 5 T2B(100). T22(100) T2B3(100) T24(100). 
3 s T1B1(100). T3B2(100). T3B3(100). T354(100). 
3 s T4B1(100). T4B2(100). T4B3(100). T4B4(100) 
3 EJIVALEtICE (TAELE(1. 1) . T&CBI(1)). 
3 s (TABLE(1. 6) . T&CB2(1)). 
3 s (TABLE(l.11) * T&C83(1)). 
3 s (TABLE(1.16) . T&C84(1)) 
3 DATA tEPID. MGDD'20. 20' 
3 DATA GRID10.00000000. 0.0526316. 0.1 6 0.15789471 . 
3 50.2105263. 0.2631579. 0.3157895. 0.3684211. 0.4210526 
3 50.4736842. 0Q.523158. 0.5789474. 0.G315789. 0.6842105. 
3 *0.7368421. 0.7894737. 0.8421053. 0.8947368. O.9473684. 
3 *1.00000OO' 
3 DATA GRID2'0.0000000. 0.2105263. 0.4210526. 0.6315788. 
3 50.8421053. 1.0526316. 1.2631579. 1.4736842. 1.6842105. 
3 51.8947368. 2.1052632. 2.3157835. 2.5263158. 2.7368421. 
3 52.9473884. 3.1578347. 3.3684211. 3.5789474. 3.7894?37. 
3 S4.00000OO/ 
3 DATA GRID3/0.0000000. 0.210263. 0.4210526. 0.6315788. 
3 50.8421053. :.0526316. 1.2631579. 1.4736842. 1.6842105. 
3 51.8947368. 2.1052632. 2.3157835. 2.5263158. 2.7368421. 
3 $2.9473684. 3.1578947. 3.3684211. 3.5789474. 3.7894737. 
3 $4. 0000000' 
3 DATA GRID4/0.0000000. 0.4210526. 0.8421053. 1.2631573. 
3 $1.6842105. 2.1052632. 2.5263158. 2.9473684. 3.3684211. 
3 $3.7894737. 4.2105263. 4.6315'89. 5.05e&316. 5.4736842. 
3 S5.347368. 6.3157895. 6.73G8421. 7.1578947. 7.5789474. 
3 S8.0000000' 
3C 
3C APPROXIMATE SOLUTIOM OF PROBLEM USING 
3C P3-Cl COLLOCATIOM (8 X 8 GRID) 
3C 
3 DATA ,i13l-i.oooCCO.-1.0ooo0o00.-1.000o00.-1.000000o.-1.000000 
3 5-1.000000.-1.000000.-1 .000000.-1.000000.-1.000000.-1.000000. 
3 s-1.o000000-1.0000o.-1.000000.-1.000000.-1.000000.-1.000000. 
3 S-1.000000.-1.000000.-1.000000. .031332. -a.205316. -.634229. 
3 S -.817443. -.857488. -.894001. -.909e98. -.919245. -.326200. 
3 S -.928640. -.928751. -.926530. -.921708. -.911556 -.83806. 
3 S -.875902. -.8279S1. -.732383. -.6198. .031332. -.042140. 
3 S -.219279. -.513384. -.673778. -.741340. -.783473. -.817825. 
3 $ -.836165. -.847318. - .85362. -.852400. -.847433. -.837020. 
3 $ -.818609. - .791142. -.747734. -.677427. -.568288. -.363217. 
3 $ -.042'40. -.047770. -.227276. -.415552. -.547625. -.630577. 
3 S -.687743. -.7251779 -.750246. -.765570. -.77250. -.772702. 
3 5 -.765706. -.7511S06 -.725336. -.688705. -.632823. -.548641. 
3 S -.425125. -.2b50824. -.047770. .006366. -.152467. -.320495f. 
3 $ -.445035. -.530434. -.593233. -.635471. -.664645. -.683032. 
3 5 -.691458. -.691540. -.683244. -.665984. -.636590. -.594731. 
3 S -.53393i. -.447016. -.335403. -.189134. .006366 
3C 
3 DATA TIl2/ -.308657v. -.135812. -.262867. -.367015. -.446535. 
3 S -.507305. -.551224. -.531744. -.600866. -.610109. -.610123. 
3 $ - .600900. - .581358. -.551403. -.507545. - .447094. -.3672GB. 
3 $ -.26S253. -.141679. -.008657. -.001713. -.112130. -.213651. 
3 $ -.302230o -.374162. -.429104. -.471392. -.501214. -.519955. 
3 S -.529380. -.529314. -.519338. -.501114. -.471112. -.428774. 
3 S -.372592. -.301277. -.212279. -.111526. -.001713. .00036 
3 $ -'.089061. -.171761. -.245781. -.307823. -.356682. -.39S073. 
3 5 -.422671. -.440317. -.449U00. -.449148. -.440351. -.422593. 
3 S - .394853. - .356424. - .306595. - .245036. -. 170687. -.w 088588. 
3 $ .000388. -.000909. -.063776. -.135734. -.135175. -.246134. 
3 $ -.28836. - .321251. - .345454. - .361272. - .369111. - .369110. 
3 5 -.361272. -.34545. -.321246. -.288229. -.246103. -.195158. 
3 * -.135706. - .0689764. - .000909. -.0000O15. - .055003. - .103510. 
3 $ -.149636. -. 190299. -.22356. -.249766. -.26304. -.28002. 
3 $ -.s288862. -.28893. - .281320. - .268605. -.248813. - .221354. 
3 $ -. 187692. -.148376. -. 1Q0067. -.051419. -.000015' 

3 DATA T183' -. 000008. -.037091. -.07095. -.10O3191. -.132083. 
3 $ -.1556. -.176071. -.1l91055. -.200851. -.206051. -.205973. 
3 $ -.200813. -.190640. -.175631. -.155406. -. 130880. -.102610. 
3 $ - .063654. - .035437. - .0050008. - .000052. -.0198380. - .037915. 
3 5 - .055845. - .072664. - .086967. - .099741. - .10947. - .115381 . 
3 $ - .119490. -.119438. - .115931. -. 109087. -.09974. - .0865. 
3 $ - .0717?02. - .055412. - .036838. - .018570. -.*000052. .000004. 
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3 S -.003287. -.002857. -.005676. -.010176. -.013191. -.01830. 
3 S -.022790. -.02529. -.027276. -.027119. -.025143. -.021619. 
3 S -.017595. -.011956. -.007304. - .004W. .000184. .000626. 
3 S .000004. -.000005. .020227* .039102. .05353. .063214. 
3 S .069575. .072410. .07358. .073905. .073785. .07324* 
3 S .073942. .073873. .072682. .06ssw. .06396. .053844. 
3 S .039856. .021198. -.000005. -.000002. .043677. .08815:3. 
3 S .122055. .145889. .164166;. .174288. .18053. . 184310. 
3 s .185674. .185716. .184456. .181530. .175081. .165306. 
3 S .148695. .123368. .091689. .048563. -.0000021 
3C 
3 DATA T13B4 .000000. .077702. .152670. .208663. .247505. 
3 S *275969. .292390. .302760. .308873. .311346. .311390. 
3 S .309026. .303747. .293226. .277171. .250465. .210048. 
3 S .156400. .082855. .000000. -.000001. .138542. .244360. 
3 S .324298. .377583. .410414. .431180. .443662. .450375. 
3 S .453498. .453502. .450387. .443745. .431250. .410515. 
3 S .377831. .324414. .244673. .138975. -.000001. .000000. 
3 S .182666. .372736. .479280. .534312. .572794. . 593440. 
3 S .605291. .611630. .614897. .614676. .611773. .605705. 
3 S .593524. .574053. .538910. .481864. .384839. .2060249 
3 S .000000. .000000. .364539. .600069. .692728. .736814, 
3 S l768311. .782081. .790041. .794434. .796406, .796274. 
3 S .794520. .790283. .782132. .769066. .739573 .6S4278. 
3 S .607330* .378554. .000000. .000000. 1.0313329 .957860 
3 5 .9522309 1.0063S66 .331341. 9 282 1.000391, .999039. 
3 s .9999779 .999977. .99039. 1.000391. .998282. .991341. 
3 S 1.00636G. .952230.* .9557860. 1.031332. .000000' 
3C 
3 DATA T2B31-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 5-1.000000.-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 5-1.000000.-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 5-1.000000.-1.000000.-1.000000. .031332. -.337383. -.74378S. 
3 S -.913851. -.335099. -8.SSS27. -.963381. -.964623. -.964870. 
3 5 -.966591. -.9S5818. -.965444. -.966943. -.964632. -.965433. 
3 5 -.973336. -.336573.-1.024956.-1.053698. .031332. -.042140. 
3 S -.583009. -.820302. -.888801. -.907831. -.920828. -.924419. 
3 S -.925646. -.926188. -.926869. - .926601. -. -926387. -.926451. 
3 $ -.924854. -.923851. -.921108. -.896691. -.917931. -.831729. 
3 $ -.042140, -.047770. -.662054. -.820058. -.847692. -.869017. 
3 5 -.877901. -.881399. -.882810. -.883104. -.884071. -*8836E8. 
3 S -.883347. -.883194. -.881111. -.878838. -.870970. -.848504. 
3 S -.827376. -.677138. -.047770. .0063669 -.553459. -.742226 
3 S -.791510. -.816764. -.828036. -.833113. - .834968. -.835207. 
3 S -.83669 9 -.8360719 -.83558G. -.835566. -.832664. -.82949S5 
3 S -.819808. -.792775. -.753S219 -.5769489 .006366 
3C 
3 DATA T232' -.008657. -.475263. -.670619. -.733207. -.761222. 
3 5 -.773474. -.778669 -.781104. -.782017. -.782625. -.7EaZ25. 
3 S -.782077. -.781200. -.778597. -.773707. -.761709. -.733410* 
3 $ -.672442. -.479021a -.038657. -.001713. -.417859. -.601276. 
3 S -.668234. -.699453. -.712947. -.715571. -.7223259 -.722988 
3 S -.724377, -.723838 -.723272. -.722708. -. 719149. -.713804. 
3 S -.700611. -.668502 -.598330. -.405151. -.001713. .000386 
3 S -.349512. -.525281. -.598374. -.631821. -.646230 -.6523400. 
3 S -.656541. -.657452.0 -.*658720. -.658345. -.657674. -.656841.z 
3 S -.653070. -.646900. -.632727. -.598584p -.522977. -.339572. 
3 S .000386. -.000909. -.273552. -.445S99 -.523293. -.557765. 
3 S -.572644. -.579762. -.583272. -.584677. -.585328. -.585318. 
3 S -.584682. -.583280. -.579754 - .572661., -.557788, -.523298. 
3 S -.445900. -.279298. -.000909. -.000015. -.236101. -.372847. 
3 S -.442412. -.476723. -.491462. -.499207. -.502775. -.503925. 
3 S -.505164. -.504852. -.504106. -.502988. -.498892. -.491874. 
3 5 -.*476819. -.*4421 91.* -.369005. -.*224010. -.*000015' 
3C 
3 DATA t2B3' -.*000008. -.174360. -.*289796. -.*354438. -.386991.* 
3 5 -. 401t672. -.403212. -.412868. -.414247. -.415195. -.415051. 
3 5 - .414331. -. *412966. -. *409066. -.*401863. -.*387034. -. *354336. 
3 5 -.*288023. -. *168780, -. *000008. -. *000052, -. v115485, - .203240.v 
3 $ - .258949, -.v288604. -.*302458. -.v309542. -.*313150. - .314670. 
3 $ -.*315353. -.315351.l -.314671.l -.313138. -.v309525S -. 302397. 
3 5 - .288308. -.258768. -.*201567. . .111454.* -.v000052. .000004. 
3 $ -.061608. -.1 12896, -.1t54902. -.180712. -.192796. -.199325. 
3 5 - .202706. -.*204138, -. 204799. - .204792. - .204139. - .202671.* 
3 5 - .199275. -.192814. -.1l79827. -.154362. -.*107856. -.049564, 
3 5 .000004 ~. -.000005 .016566. - .007429. -.033803. -.060347. 
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3 S -.071134. -.076980. -.080023. -.081 5 -.081. -.0 16. 
3 $ -.081365. -.080014. -.076967. -.071088. -.o0601r. -.0 . 
3 s -.006190. .019553. -.000005. -.000002. .086758. .103147. 
3 S .086410. .071635. .063513. .059120. .056455. .054 .. 
3 S .055015. .054713. .055162. .058707. .058860. .064149. 
3 S .072827. .086860. .109854. .101984. -.000002' 
3C 
3 DATA T2B4' .000000. .1S80850. .232269. .226260o .218343. 
3 S .212896. .209716, .207645. .206386. .206549. .206230. 
3 S .206576. .207907. .209442. .2135679 .219600.0 .226734, 
3 S .233342. .201143. .000000. -.000001. .325205. .384356. 
3 S .381560. .382338. .378775 .376558. .375295t .374585. 
3 S .374347. .374320. .374601p. .3753219 .376535. .378831, 
3 S .382444. .381600. .384950O. 32654. -.000001. .000000. 
3 S .447745. .538473. .551996. .562325. .562458. .563397 
3 s .562762, .561406. .562954. .562046, .561944. .563510, 
3 S .562623. .564325. .566423. .553316. .5 360. .493554. 
3 s .000000. .000000. .6S8631. .735748. .742208. .769425, 
3 S .766365. .769300. .769854. .768829. .770034. .763489. 
3 S .7691529 .770303. .768836. .767486. .771525. .743000. 
3 s .747681, .716116. .000000. .000000. 1.031332. .957860. 
3 S .952230. 1.006366. .991341. .998282. 1.000391. .9B9039. 
3 S .939577. .993977. .999039. 1.000391. .998282. .991341, 
3 S 1.006366. .952230. .957860. 1.031332. .000000' 
3C 
3 DATA T381/-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 S-1.000000.-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 S-1.000000.-1.000000.-1.000000-1.000000.-1.000000.-1.000000. 
3 S-1.000000.-1.000000,-1.000000. .031332. -.391353. -.787651. 
3 S -.952148. -.972313. -.992515. -.9 3877. -.999771. -.939732. 
3 S-1.001588,-1.000718.-1.000366.-1.002265.-1.000166.-1.001937, 
3 S-1.013562, -.976641.-1.088341.-1.156170. .031332. -.042140. 
3 S -.733253. -.934475. -.973754. -.988436. -.997347. -.999244. 
3 S -. 3949. -.999790.-1.000378r-1.000076.-1.00010.-l1.000515. 
3 S -.999692.-1.000618.-1.002758. -.982258.-1.038881. -.933814. 
3 S -.042140. -.047770. -.867063. -.395266. -.984043. -.3%9621. 
3 S -.999381. -1.000k33.-1.000146. -.999665.-1.000622.-1.000080. 
3 S -.9993976.-1.000488. -.999562.-1.OOC217. -.997765. -.984089. 
3 S-1.003428. -.886322. -.047770. .006366. -.785534. -.970029. 
3 S -.981972. -. 8506S. -.998631.-1.000227*-1.000181* -. 99340. 
3 S-1.0008769-1.000032. -.999824.-1.000713, -.999338. -.9S9933. 
3 S -.996384. -.982043. -.982737. -.815523. .0063668 
3C 
3 DATA T3B2' -. 008657. -.734549. -.9512E2. -.979600. -.992541. 
3 S -.997615. -.998527. -.398770. -.998758. -.999012. -.998877. 
3 S -.99002.c -.9988559 - Q-.332"5. -. 37923. - 992715 1! -.9796119 
3 S -.953236 -.7393479 -.008657. -,.001713. -.695870. -.931239. 
3 S -.974706. -.990749. -.996110. -.998562. -.998715. -.997850. 
3 S -.99942e6 -.998584. -.998329. -.939219, -. i97652. -.987354. 
3 S -.9918S4. -.97457. -.928379. -.683361. -.001713. .0003w6. 
3 S -.643 18. -.903353. -.967714. -.987938. -.933904. -.396573. 
3 S -.996971. -.3S96308. -.997574. -.996915. -.996683. -.997365. 
3 S -.995862. -.994877. -.988840. -.967684. -.901591. -.633833. 
3 S .000386. -.000909. -.590183. -.872571. - .958490. -.983681. 
3 S -.990511. -.992715. -.993539. -.993634. -.993747. -.9S3730. 
3 S -.993644 -.583549. - .92700. -.990536. -.9807049 - .958489. 
3 S -.872526. -.589933. -.000309. -.000015. -.56t%299. -.849608. 
3 S -.946655. -.977289. -.985404. -. 38575. -.9903122. -.989379. 
3 S -.991181. -.990251. -.983906. -.590867. -.9885S62 -.986861. 
3 'S -.979124. -.947008. -.848901. -.555348. -.000015' 
3C 
3 DATA T3B33 -.000008. -.525620. -.819198. -.931706. -.968043. 
3 S -.977270. -.981166. -.982321.* -.982009. -.982914. -.982485. 
3 5 - .382252. - .382572. -.980699. -.977942. -.s968888. - .931869. 
3 5 -.9818872. - .521 027. - .000008. -.000052. -.491214. - .787378. 
3 S - .911476. - .953237. -.963860. -.968035. -.969483. - .969411.s 
3 5 - .970045. - .969775. -.9S9564.@ - .969639. - .X7738. - .964274.@ 
3 5 - .953727. -.9115S53. -.7t87368 - .489058. -.000052. .000004. 
3 5 - .464670.@ - .753857.@ - .883f24.@ - .930362. -.942674. -~.348234. 
3 5 - .949734.s -.5 49093.s -.*950727. -.*949319. -. v949549. -.v950201.s 
3 5 . 947349. - .943909. -.9 31826. -.@884055. - .753829. -. 458226. 
3 5 . 000004. -.000005 -. 421154. -.705668. -.842431. -.8972. 
3 5 -. 906376 . -.9 1#57. -.w913355. - .913482 -. 914024. -. 91384. 
3 S -.*913595. - .913471. - .91 127. -. 90662 -.89305 -. 842488. 
3 S -.7?05662. - .419556. -.000005. - .000002. - .37534 - .644307, 
3 S - .779598.@ - .832003. - .846481.@ - .852136.@ - .854105. - .854061.@ 
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3 S -.854t33. -.854558 -.854272. -.854316. -.851718 -. . 
3 5 -.832322. -.779479. -.642094. -.371237. -.000002? 
3C 
3 DATA T334/ .000000. -.310483. -.550736 - .681613. -.733384. 
3 S -.748211. -.75399. -.7 734. -. 755914 - . 756825. -. 756430. 
3 S -.756137. -.756195. -.75. -.748746. -.733721. -.6 l. 
3 s -.548402. -.30173. .000000. -.000001. -.183 79 -..34309. 
3 S -.516554. -.562503. -. 952. -.581763. -.58365. -.584012. 
3 $ -.584229. -.584196. -.5S4031. -.583673. -.581726. -.576997. 
3 S -.562532. -.516543. -.3941139 -.183059. -.000001. .000000. 
3 $ -.034324. -.165823. -.254455 -. -.2978. -.300552. 
3 S -.302195. -.303472. -.301888. -.302806. -.302942. -.3015. 
3 5 -.301418. -.296711. -.284507. -.2S2845. -.145402. .011876. 
3 S .000000. .000000. .332085. .247819 .188916 .183132. 
3 s .174398. .174712. .174340. .173400. .174536. .173985 
3 S .173718. .174737 .174132. .175519 .185461. .189882. 
3 S .260071. .359805. .000000. .000000. 1.031332. .957860. 
3 S .952230. 1.006366. .991341. .998282 1.000391. .939039. 
3 S .999977. .999977. .999039. 1.000391. .998282. .931341. 
3 S 1.006366. .952230. .957860. 1.031332. .000000' 
3C 
3 DATA T431/-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 S-1.000000.-1.000000.-1.000000o-1.000000.-1.000000.-1.000000o 
3 S-1.000000.-1.000000.-1.000000.-1.000000.-1.000000.-1.000000. 
3 5-1.000000.-1.000000.-1.000000. .031332. -.383800. -.751218. 
3 S -.914846. -.938208. -.956910. -.965106. -.9X59295 -.964 . 
3 S .96S304. -.966702. -.966078. -.9S9213. -.965375. -. 311. 
3 S -.984159. -.941488. -1.0&2385t-1.172767. .031332. -.042140. 
3 S -.745919. -.871901. -.8"9702. -.919758. -.923804. -.926552. 
3 S -.926998. -.926564. -.927720. -.927163. -.926940. -.928138. 
3 S -.926BS4. -.927762. -.935713. -.908953* -.980153.-1.017783. 
3 S -.042140. -.047770. -.879855. -.904387. -.870308. -.888256, 
3 S -.884009t -.885089. -.885004. -.883794. -.885323. -.884493. 
3 $ -.884261. -.885423. -.884105O. -.885060. -.888658. -.869967. 
3 S -.913185. -.900626. -.047770. .006366. -.785481. -.847400. 
3 S -.824578. -.835884. -.836717. -.838284. -.837921. -.836201. 
3 S -.838543. -.837251. -.836928. -.832573. -.8385S2. -.838353. 
3 S -.840509. -.823891. -.861101. -.817824. .006366 
3C 
3 DATA T4B2/ -.008657. -.716S69 -.794651. - .774029. -.784215. 
3 S -.783934. -.783679. -.783S49. -.783295. -.783585. -.7833789 
3 S -.783381. -.783654. -.783434. -.784196 -.784315 -.773919. 
3 S -.796844. -.721744. -.008657. -.0017!3. -.657158. -.737640. 
3 s -.718829. -.727195. -.725674. -.726301. -.725786. -.724499. 
3 S -.726221. -.725239. -.725048. -.726228. -.725075. -.726630. 
3 S -.726149. -.717362. -.731700. -.638213. -.001713. .000386. 
3 S -.571192. - .665170. -.855241. -.661281. -.660421. -.660721. 
3 S -.660201. -.659171. -.660496 -.659728. -.659600. -.660547t 
3 S -.659763. -.661169. -.660463. -.654094. -.660524. -.5363739 
3 S .000386. -.000909. -.475176. -.582992 -.583535. -.587074. 
3 S -.587687. -.586974. -.586653. -.586553. -.586509. -.586490. 
3 S -.58S564. -.586662., -.586950. -.587706. -.587053. -.583506. 
3 S -.582873. -.474797. -.000909. -.000015. -.416653. -.507417. 
3 S -.505907. -.508466. -.507456. -.507482. -.506869. -.505942. 
3 S -.507022. -.506385. -.506239. - .507169. -*506702. -.508112. 
3 S -.507916# -.505027. -.500147. -.3941S1. -*000015' 
3C K 
3 DATA T483' -.000008. -.320672. -.412314. -.418051. -.418808. 
3 S -.417933. -.417433. -.416874t -.416337. -.416788. -.416493. 
3 S -.416502. -.417013. -.*417073. -.418235. -.418554. -.417645. 
3 S -.408958. -.310286. - .000008. -.000052. -.229702. -.312095. 
3 S -.320682. -.319571. -.318531. -.317527. -*316996. -.316778. 
3 S -.316694. -.316689. -.316780. -*316993. -.317515. -.318509. 
3 $ - .319410. - .320576. - .309297. - .221933 - .000S2. .000004. 
3 $ -. 150308. -.208674. -.213207. -.210190. -.208285. -.207107. 
3 $ - .206484. - .206209. - .206132. - .2061l18. - .206215. -.*206474. 
3 $ - .207072. - .208218. -.*209709. - .212831. - .200313. - .127103. 
3 $ .000004. -.000005O. - .028886. - .083017. - .093460. - .087715. 
3 $ -.085678. - .084329. - .083612. - .083338. - .083227. - .083224. 
3 $ -.083333. -.083810. -.084320. -.085661. -.087536. -.093382. 
3 $ -. 080944. -.023133. -.000005S. - .000002. .069327. .042659. 
3 $ .039158. . 048332. .050450. .05S3013. .053640. .053179. 
3 $ .054444. .053828. .053528. .05S3994. .052331. .051364. 
3 $ .048312. .039251 . .05S3038. .094589. -.X000002' 
3C 
3 DATA T4B4' .000000. .200694. .188269. .186132. .1l99804. 
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3 S .201593. .204578. .205342. .2047399 .206165. .205515. 
3 S .205167. .205715. .203859. .202557. .200838. .1 31. 
3 s .193215. .227337. .000000. -.000001. .37tE99. .358224. 
3 $ .349150. .36m8. .369445. .372062 .373215. .373Z5 
3 s .373605. .373550. .373286, .373246* .3720C2. .369526. 
3 S .368985. .349158. .359143. .379935. -.000001. .000000. 
3 S .510527. .521369. .529337. .55694747. . 555588. .561830. 
3 s .5239.p .560416. .564150. .52308. .561470. .563803. 
3 S *559904. .558547. .560709. .530083. 545407. .564037, 
3 S .000000. .000000. .744265. .72727Z.. .729842. .78 
3 S .762253 .768696. .770050. *768224, .770819. .769714. 
3 s .768857. .770748. .767540. .764029. .770 8 .730290. 
3 S .741703. .776371. .000000. .000000. 1.031W. 39 * . 
3 S .952230. 1.006366. .9913419 .98282. 1.000391. .999035. 
3 s .9 77. .99977. .3990399 1.000391. .998282. .991341. 
3 S 1.006366. .952230. .957860, 1.031332. .000000' 
30 
30 
3C INTERPPQATE NUMERICA.. SOLUTION BY QUADRATICS 
3C 
3 CALL QUADRDX.v.YTABLE,GRID&C.GRID1.NCRID.tNGRID.NGRDD,rERDD. 
3 s DERVSL) 
3C 
3 TRUE = DERVSL(S) 
3C 
3 RETLR0 
3 END 

'EOR 

* MACRO 47 0 

*0000 004*0*0 00 

* 2020021002000 
1 TWO DIMENSIOrf S CONSTANT COEFFICIETITS S POISSON 
1 UXXS + L3YY5 x F (X Y) 
2 DIRICHLET 
2 X=O. * UwTRUE(X.Y) 
2 Xci. * LITRUE(X.Y) 
2 Y=O. * UTRUE(X*Y) 
2 Ya1. * U'TRUE(X.Y) 
3 FUNCTION TRUE(X.Y) 
3 TRUE * (X*Y)o(.5S(&A)) 
3 RETURN 
3 END 
3 FUNCTIONi F(X.Y) 
3 IF C x.EO.0. .OR. Y.EO.0 O TO 10 
3 F (.5.(&A))*(.5.(&A)-1.)o(XoYV).(.50(&A)-2.)0(X0X+Y0Y) 
3 RETURtI 
3 10 F - 0. 
3 RETURN 
3 E"D 

EIOR 
00000****00000 

* MACRO 48 0 

*. 200000122000 
1 TWO DIVENSIONS 
1I3)0(5 * LIVYS + R(X.Y)11 a 0.0 
2 DIRICMLET 
2 XWO. U1i. 
2 X=1. * tUi1. 
2 Y-0. * Uts. 
2 Ys1. * tJ=1. 
3 FUNCTION TPtE(X. Y) 
30 
30 *000** * * *_ * * 
30 * 0 

30 * MACRO 48 WttTR o 

30 * 0 

30 * A! DBI C ID 
3t * -----I- -----I- -I-----I 0 

30 * 2 I . 04 I 1 I 1 0 

30 * I I I 0 
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3C * 25 I .04 1 1 I a 
3C * I I I 
3C * 2 I .04 I 2 I 3 
3C * I I I 
3C * 25 I .04 I 2 1 4 
3C * I I I 
3 * 2 1 .50 I 2 I S 
3C * 
3C nno* nnnn**** * ***v 
3C 
3 REAL DERlS(G6). GRID(20). TABLE(2020). 
3 s T113(100). T1B2(100). T113(100). T134(100). 
3 s T2B1(00h T282(100). T233(100). T234(100). 
3 s T3B1(100). 1382(100). T333(100). T334(100). 
3 s T4B1(100). T4B2(100). T4B3(100). T4B4(100)9 
3 s T5BtlU00). T5B2(100) TSB33(100). T5B4(100) 
3 EOUIUALECE (CTABLEt1. 1) . T'DB3tl)). 
3 S (TABLE(1. 6) * TLDS2(l)). 
3 s (TABLE(l.11) * T&DB33(1)), 
3 s (TABLE(1.16) * TLDB4(l1)) 
3 DATA MGRIDR VtRDD. GRID '20. 20. 0.0000000. O.O526316. 
3 50.1052632. 0.1578947. 0.2105263. 0.2631579. 0.3157835. 
3 50.3684211. 0.4210526. 0.4736842. 0.5263158. 0.5789474. 
3 $0.6315789. 0.6842105. 0.7368421. 0.7894737. 0.8421053. 
3 50.8347368. 0.9473684. 1.0000000' 
30 
30 APPROXIMATE SOLUTION ar LINEARIZED PROBLEM USING 
3C HODIE-ACF (METHOD=4. IG?DER=41. 20 x 20 GRID) 
3C 
3 DATA TIBI/ 1.000000. 1.1.0000. 1.0000OO. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. .993444. .988963. 
3 S .985662. .983162. .981263. .979847. .978839. .978191. 
3 $ .977874. .977874. .978191. .978839. .973847. .981263. 
3 $ .983162. .985662. .988963. .923444. 1.000000. 1.000000. 
3 S .988363. .980721. .974445. .969621, .965930. .963166. 
3 S .961193. .959923. .959301. .959301. .959923. .961193. 
3 S .963166. .96S930. .962621. .974445, .980721 . .9683. 
3 $ 1.000000. 1.000000. .985662, .974445. .965662. .958802. 
3 S .953504. .949515. .946657. .944813. .943909. .943909. 
3 S .944813. .946657. .949515. .953504. .958802. .965662. 
3 s .974445. .985662. 1.000000. 1.000000. .983162. .969621. 
3 S .958802. .950236. .943581. .938504. .934869. .932517. 
3 S .931362. .931362. .932517. .934869. .938504. .943561. 
3 S .953236. .958802. .S69521. .983162. 1.000000' 
3C 
3 DATA T11B2 1.000000. .981263. .265930. .353504. .943561. 
3 $ .935752. .923805. .925515. .922733. .921365. .921365. 
3 S .922733. .3 25515. . 929805. .935752. .943561 * 9.353504 
3 s .965930# .381263. 1.000000. 1.cO0000. .979847. .963166. 
3 S .949515. .938504. .99w805. .923152. .918336. .915207. 
3 $ .913667. .913667. .915207. .918336. .923152. .929805. 
3 S .938504. .949515. .963166. .973847. 1.000000. 1.000000. 
3 S .978839. .961193. .946657. .934869. .325515. .918336. 
3 S .913128. .909739. .908069. .908069. .909739. .913128. 
3 S .918336. .325515. .934869. .946657. .961193. .978839. 
3 S 1.000000. 1.000000. .978191. .959923. .944813. .332517. 
3 S .922733. .915207. .909739. .906176. .904420. .904420. 
3 $ .906176. .909739. .915207. .922733. .932517. .944813. 
3 $ .959323. .978191. 1.000000. 1.000000. .977874. .959301. 
3 $ .943309. . 931362. .921365. . 913667. .908069. .904420.o 
3 $ .902620. .902620. . 904420, .908063. .913667. .3921365. 
3 $ .931362. .943309. .959301. .977874. 1.000000' 
3C 
3 DATA T133' 1.000000. .977874. .959301. .943909. .931362. 
3 $ .921365. .913667. .908069. .904420. .902620. .902620. 
3 $ .904420. .908069. .913667. .921365. .931362. .943909. 
3 $ .959301. . 977874. 1.000000. 1.000000. .978131. .959923. 
3 $ .944813. . 9325 17. .922733. .915207. .909739. .906176. 
3 $ . 904420. .904420. .90O617G. .909739. .915207. .922733. 
3 $ .932517. .944813. .959923. .978191. 1.000000. 1.000000. 
3 $ .978839. .961193. .946657. .934869. .925515. .918336. 
3 S .913128. .909739. .90O8062. .908069. .909739. .913128. 
3 $ .918336. . 925515. . 934869. .946657. .961193. .978839. 
3 $ 1.000000. 1.000000. .979847. .363166. .943515. .938504. 
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3 s .9205. .923152. .918336. .91S207. .913667. *91367. 
3 S .915207. .918336. .923152. .929805. . 9304. .949515S. 
3 S .963166. .979847. 1.000000. 1.000000. .981. .9 0. 
3 s .953504. .943561. . 5. .9205. .215. 2. 
3 S .921365. .921365. .922733. .925515. .929805. .335752. 
3 S .943561. .953504. .965930. .981263. 1.000000' 
3C 
3 DATA T134' 1.000000. .983162. .969621. .95802. .950236. 
3 S .943561. .938504. .33489. .932517. .931362. .89136. 
3 S .932517. t934869. .338504. .94361 . .950236. .958802. 
3 S .369621. .983162. 1.000000. 1.000000. .985662. .974445. 
3 S .9656s . .958802. .953504. .949515. . 946.57 .944813. 
3 S .943909. .943909. .944813. .946657. .949515. .Z3534. 
3 S .958802. . 96562. .974445. .985662. 1.000000. 1.000000. 
3 S .9S863. .980721. .974445. . 69621 . .965930. .96 166 
3 S .961193. .359923. .953301. .959301. .953323. .961193. 
3 S .963166. .965930 . .969621. .974445. .380721. .988963. 
3 S 1.000000. 1.000000. .993444. .988963. . 2. .3162. 
3 S .981263. .979847.p .978339. .978191. S977874. .977874 
3 S .978191 .97S8839. .9798479 .981263. .983162. .985662. 
3 S .988963. .993444. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.0000009 1.0000009 1.000000' 
3 D 
3 DAT$ 1.00B 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1 *000000. 1. 000000. 1. 000000. . 000000. 1 .00000of 1. 000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. .993229. .988547. 
3 S .985062. .98239 .980363. .978836. .9777449 .977039. 
3 S .976693. .976693. .977039. .9777449 .9788369 .980363. 
3 S .98239. .9850629 .988547. .393229. 1.000000. 1.000000. 
3 s .988547. .979910. .9732?3. .968131. .964170. .961187. 
3 S .959048. .957667. .956989. .9569839 .9576S7# .959048. 
3 S .96!!87. .964170. .968131. .973273. .979910. .988547. 
3 S 1.000000. 1.000000. .985062. .973273. .963966.p .956644. 
3 S .950953. .946644. .943545. .941539. .940554. .940554.t 
3 S .941539. .9435459 .946644. .950953. 956644. .963966. 
3 S .973273. .985062. 1.000000. 1.000000. .982399. .968131* 
3 S .956644. .947487. .940308. .934843. .930898. .928338. 
3 5 .927079. .927079. .928338. .930898. .934843. .940308. 
3 5 .947487. .956644. .968131. .982399. 1.000000' 
3C 
3 DATA T2B2/ 1.000000. .980363. .964170, .950953, .940308, 
3 S .931901. .925468, .920809, .917779. .916287. .916287. 
3 5 .917779, .9 20809. .9?5468, .931901. .940308. .950953. 
3 5 .964170. .980363. 1.000000. 1.000000. .978836, .961187. 
3 5 .946644, .9348439 .925468. .918265, .913031. .909622. 
3 $ .907942. .907942. .909622. .913031. .918265. .925468. 
3 $ .934843. .946844. .961187, .978836. 1.000000. 1.000000. 
3 S .977744, .959048,. .943545, .930898. .920809. .913031o 
3 S .907369. .903675. .901852. .901852., .903675. .907369. 
3 S .913031. .920809. .930898. .9435459 .959048. .9777449 
3 $ 1.000000. 1.000000. .977039. .957667. .94153S, .928338, 
3 S .917779. .909622, .903675. .899790, .897872. .897872. 
3 s .899790. .903675. .909622. .917779. .928338. .941539. 
3 S .957667. .977039. 1.000000. 1.000000. .976693. .956989. 
3 S .940554. .927079. .916287. .907942. .901852. .897872. 
3 S .895907. .895907. .837872. .901852. .907942. .916287 . 
3 $ .927079. .940554. .956989. .976633. 1.000000' 
3C 
3 DATA T2B3/ 1.000000. .976693. .956989. .940554. .927079. 
3 s .916287. .907942. .901852. .897872. .895907. .895907. 
3 S .897872. .901852. .907942. . 916287. .927079. .940554. 
3 s .956989. .976693, 1.000000. 1.000000. .977039. .957667 
3 $ .941539. .928338. .917779. .909622. .903675. .899790. 
3 $ .897872. .897872. . 839790. .903675. . 909622. . 917779. 
3 $ .928338. .941539. .957667. .977039. 1.000000. 1.000000. 
3 $ .9?7744. .959048. .943545. . 930898. .920809. .913031. 
3 $ .907369. .903675. .901852. .901852. .903675. .907369. 
3 $ .913031. . 920809. .930838. .943545. .95S9048. .977744. 
3 $ 1.000000. 1.000000. .978836. .961187. .946644. .934843. 
3 $ .925468. .918265. .913031. .909622. .907942. .307942. 
3 $ . 909622. .913031. . 918265. .925468. ,934843. .946644. 
3 $ . 961187. . 978836. 1.z000000. 1.*000000. .980363. .964170. 
3 $ .950953. .940308. .931901. .9*25468. .920809. .917779. 
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3 S .916287. .916287,. .917779.p .920809.0 .925468. .331901.p 
3 $ .940308. .950353 .964170.p .980363. 1.000000' 
3C 
3 DATA T234/ 1.000000. .329. .6131. .95644 . 947487.0 

3 $ ~~.940308.I .334843. .330898. .32338 .527079. 9703 
3 S .928338.p .930898., .334843. .940308.p .947487.p .956644.p 
3 $ .9681319 .982399. 1.000000. 1.000000. .385062. .9732739 
3 S .9639669 .956644.p .950953. .946644., .943545., .94133 
3 S .940554. .940554. .941539.p .943545. .946644. .9503. 
3 S . 956644. .6 966 .973273. .98082.9 1.000000. 1.000000. 
3 S .98854?. .97910. .973273.p .968131. .9641 70.9 .961187. 
3 5 .9590489 .957667.ol 9899 .956989. .957667.p .959048. 
3 S .961187. .964170.o .96131. .973273. .979910.p .988547.t 
3 5 1.000000. 1.000000. .933229.p .988547.o .3850062.0 .982399 
3 $ .980383. .978836 .9777449 .97,7039. .976633. .97693 
3 S .977039. .977744.p .978836. It 9 80383. .9239 .985062.P 
3 s .988547. .993229. 1.000000.p 1.000000. 1.000000.p b000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3: 
3 DATA 1331' 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 3 S A1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 51 1.000000. 1.000000. 1.000000. 1.000000. .993649. .99360. 
3 $ .:986233. .983885.p .982115. .980804. .979874. .979279,o 
3 S .978388. .978988. .979279. .979874. .980804. .982115. 
3 5 .983885. .1986233. .9893S0. .983649. 1.000000. 1.000000. 
3 $ .989360.1 .981493.o .975558.p .971033. .967595. .965035. 
3 5 .36321 7 .36-S2050. .9614799 .961479. .962050.p .963217. 
3 5 .965035. .96.7595., .971033. .975558.p .981493. . 989360.p 
3 S 1.000000. 1.000000. .986233. .975558.o .967269. .960843. 
3 S .955913.1 .952221. .949589., .947895. .947066. .947066.0 
3 S .947895.p .949589.p .952221. .95'5913. .960843., .967269. 
3 5 .975558. .986233. 1.000000. 1.000000. .383885.p .971033.p 
3 S .960543. .952832. .946627. .9419519 .938804.o .936445.p 
3 S .935386. .935386., .93S445. .938604. .941951. .946627., 
3 S .952832.1 .960843.o .971033. .983885. 1.000000' 
3C 
3 DATA T332/ 1.000000. .982115.p .967595. .955913. .946627. 
3 S .9393779 .933883 .929934.o .927381. .92612'8. .926128. 
3 S .927'381., .32934. .933883. .839377., .946627.p .5913. 
3 S .9675959 .982115. 1.000000. 1.000000. .980804. .365035. 
3 S .952221. .941951. .933883.o .927740. .923311. .320441., 
3 S .919031. .919031. .320441. .9233119 .927740. .933883. 
3 S .941351. .952221. .965035. .980804. 1.000000. 1.000000. 
3 S .9738749 .9632179 .949589. .938604. .929934.p .9233119 
3 S .918523. .915416. .9138879 .913887. .915418.9 .918523. 
3 S .923311. .329934., .938604. .949589. .963217. .979874., 
3 S 1.000000. 1.000000. .979279. .96205tho .947895. .936445. 
3 S .927381. .920441.t .915416. .912151. .910544. .910544., 
3 S .912151. .915416., .920441. .9273819 .936445. .947895. 
3 S .962050. .979279. 1.000000. 1.000000. .978988. .961479.o 
3 S .947066. .9353869 .926128. .919031. .913887. .9105449 
3 S .908897., .908897* .910544. .913887. .9190319 .926128.p 
3 S .935386.9 .947066.o .961479. .97S8388 1.000000/ 
3C 
3 DATA T333/ 1.000000. .978S988 .961479. .947066.t .935R 
3 S .926128. .919031. .913887., .910544., .908897. g .087. 
3 S .910544. .913887. .919031. .926128. .935386. .947066. 
3 $ .961479. .978988. 1.000000. 1.000000. .979279. .962050. 
3 S .947895. .936445.o .927381. .920441.o .915416.p .912151. 
3t f 0 5 .90544. a %af sa 0a a- .91054a .91151. a15416 .320441 .92738.lpm^ 



3 5 .946627. .941951., .938604. .936445. .3357386. 93w 
3 S .936445. .938604. .341951. .946627. .952832. .o960843.p 
3 S .971033.1 .683885. 1.000000. 1.000000.P .986233.v .975 0 
3 $ .967269.t .960843., .955913. .952221., .943583. .947835 
3 S .947066. .947066. .947895.p .949583. .352221p .3513. 
3 S .960843. .967269. .975558.p .8233. 1.000000., 1.000000. 
3 S .383360. .981433. .975558. .971033. .967535. .965035. 
3 5 .963217. .05O. .961473., .961473. .962050. .96321?.# 
3 S .965035. .967595. .971033. .375558. .3814933 .830.0 

3 $1.000000.0 1.000000. .893649. .3330 .9-86233. .38w 
3 S .982115. .380804. .973874. .3 7378 .978 .378368. 
3 5 .979279. .973874. .980804. .982115. 3885. 3623 
3 $ .383360. .333649. 1.000000. 1.000000. 1.000000. 1."000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.0010000. 1.000000* 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000# 1.000000# 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 

3 DATA T4B1/ 1.000000. 1.000000. 1.000000' 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. .933468. .989010. 
3 S .985730.0 .983248. .981366. .9793963 .978%966 .978325. 
3 S .978011. .9780119 .9783259 .97866. S.97963. .9813G6. 
3 5 .983248. .985730. .389010. .333468. 1.000000. 1.000000. 
3 5 .389010. .980813. .974578. .963791., 36132. .963-145 
3 5 .361443. .960186. .959571. .959571. .960186. .91443., 
3 S .383395. .96S6132v .369791. .9745789 .980813. .983010. 
3 5 1.000000. 1.000000. .985730. .974578. .965855., .353050.V 
3 S .953800. .949849. .947022.P .945138. .944304., .944304. 
3 S .345198. .947022. .949849. .953800. .959050. .965855. 
3 5 .974578. .985730. 1.000000. 1.000000. .9983248. ."969791. 
3 $ .959050. .9505,55. .943941. .938935. .935338. .933013., 
3 5 .331871. .931871. .933013. .935338. .93'8935., .343941., 
3 5 .950555. .3503050. .969791. * .983248. 1.000000'/ 
3C 
3 DATA T4B2/ 1.000000. .981366. .366132.p .953800. .943941.p 
3 5 .93G206. .330320., .926076. .32332'5. .9219739 .921973. 
3 5 .923325.0 .926076. .330320. .336206. .943941. .953800.o 
3 S .366132. .381366. 1.000000. 1.000000. .979963. .963395 
3 S .943849. .938933S .330320. .923735.p .318973. ..915680. 
3 S .314358. .314358. .915880.0 .918973. .923 735.i .930320. 
3 ? .938935. .349849.o .963395., .979363. 1.000000. 1.000000. 
3 5 .378966. .961443. .947022. .935338. .926076. .918973. 
3 5 .913823. .910473. .908823.p .908823.o .910473. .91382c"3. 
3 $ .918373. .926076. .935338. .3470229 .961443. .978966. 
3 $ 1.31100000. 1.30000.0 .978325. SO1S .945198. .933013. 
3 5 .92332S. .915880. .910473. .906953. .905217. .905217. 
3 S .906953. .910473. .915880. .9233259 .933013. .945198. 
3 S .30186. .978325. 1.000000.p 1.000000. .978011. .359571., 
3 S .944304. .331871. .921973. .914358. .908823.t .905217., 
3 S .903440. .903440. .905217.p .9088239 .914358. S321973., 
3 S .331871. .944304. .959571., .93780119 1.0001000' 

3 DATA T433/ 1.000000. .978011. .953571. .944304. .931871. 
3 5 .521973. .914358. .908823. .905217. .903440. .903440. 
3 S .905217. .908823. .914358. .321973. .331871. .94304. 
3 S .959571. .3780119 1.000000. 1.000000. .978325. .960186. 
3 5 .945138. .933013. .923325.p .315880. .910473. .906953.p 
3 5 .905217. .905217. .,906953. .910473. .915880. .923325. 
3 5 .933013. .945198. .960186.0 .378325. 1.000000. 1.000000. 
3 S .378966. .961443. .947022. .935338.p .926076. .318973.o 
3 S .313823. .310473. .908823. .308823. .910473. .913823. 



3 S . 94304. .944304. .945198. .947022. .949849.p .953800.p 
3 $ .959050. 9 55. .974578. .985730. 1.000000. 1.000000. 
3 S .98010. .980813.p .9745789 .983791., .986132. .9335. 
3 S .961443. .960186.0 .959571. .959571. .960186.t .961443. 
3 $ .963395. .966132.p .989791. .974576. .9380813.p .989010.0 
3 S 1.000000. 1.000000. .993488,p .989010.p .985730. .983248. 
3 S .981366.9 .979963. .978966. .978325.p .978011. .978011. 
3 S .978325. .986 .9793963 .381366.t .983248. .385s730. 
3 5 .989010. .993488. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000* 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000300. 1.000000. 1.000000. 1.000000. 1.000000' 
3C 000 .000 3 tDATA TSB1' 1.000000. 1.000000. 1.000000. 1.000.1.000 
3 5 1.000000. 1.000000. 1.3000000. 1.000000. 1.000000. 1.000000. 
3 5 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000w 
3 5 1.000000. 1.000000. 1.000000. 1.000000. .993473.p 98020t 
3 5 .985745, .983268. .981390. .979991.0 .978997.p .978357. 
3 5 .9780449 .9780449 .9783579 .978997. .973991.o .981390. 
3 5 .983288. .985745. .989020. .993473. 1.000000. 1.000000. 
3 5 .989020. .980834. .9746099 .969831. .966181. .963451ft 
3 5 .961504. .980252. .959638. .959638. .9G0252.p .961504.p 
3 5 .963451. .966181.0 .9631. .974609. .980834. .989020.P 
3 5 1.000000. 1.000000. .985745.p .974609o .965901. .959110. 
3 5 .953873. .949933. .9471149 .945236, .944405. .9444059 
3 5 .945296. .9471149 .9499339 .9S3873.p .959110. a96901. 
3 5 .974609. .9085745. 1.000000. 1.000000. .983268. .969831. 
3 S .955110. .S550634. .944026."ZG .939045. .935453w .9333142. 
3 S .9320049 .932004.P .933142. .935459. .9390459 .344036,t 
3 S .950634.1 .959110. .969831.o .983268. 1.000000' 
30 
3 DATA T512/ 1.000000. .981330.p .966181. .953873. .944036. 
3 S .936322. .9304539 .928223. .923481. .922134. .322134, 
3 S .9234819 .926223. .930453.o .936322. .9440369. 953873. 
3 S .9661819 .981390. 1.000030. 1.000000. .97991. .0983451.p 
3 S .949933.P .939045. .930453. .923889. .9131429 .916060. 
3 5 .914543. .914543. .916060. .919142. .923889. .330453. 
3 5 .939045. .949933., .963451.o .9799919 1.000000. 1.000000. 
3 S .978997. .961504.t .947114. .935459. .926223. .919142. 
3 5 .914009. .910671. .909027.p .909027. .910671. .914009. 
3 S .919142. .928223. .935459. .347114. .961504. .978397. 
3 $ 1.000000. 1.000000. .978357.p .960252. .9452%6. .93142. 
3 s .923481. .916060. .910671. .907163. .905435. .905435. 
3 S .907163. .910671. .916060. .923481. .933142. .945296. 
3 S .960252. .9r8357. 1.000000. 1.000000. .978044. .959638. 
3 S .944405. .932004. .922134. .914543. .9090279 .90543S. 
3 S .90386"64. .9036649 .905435. .539027. .914543. .922134. 
3 S .932004. .944405. .959638. .978044. 1.000000' 
30 
3 DATA T"1383 1.000000. .9780449 .959638. .9444059 .932004. 
3 S .922134. .914543. .9090279 .905435, .903684. .903684. 
3 S .905435. .909027. .914543. .922134. .8932004.0 .944405. 
3 $ .959538. .9780449 1.000000. 1.000000. .978357. .9602'52. 
3 S .945296.P .933142. .923481.p .916060. .910671. .307163. 
3 S .905435. .90O5435., .907163. .910671. .916060. .923481. 
3 5 .933142. .94 ?5'296. .963252. .978357. 1.000000. 1.000000. 
3 S .978997. .961504. .947114. .935459. .926223. .919142. 
3 S .914009.P .9106719 .909027. .909027. .910671. .914009. 
3 s .919142. .926223. .935459. .947114. .961504.p .978997 
3 S 1.000000. 1.0000300. .979r991. .963451. .949933. .939045.p 
3 S .930453. .923889. .919142. .916060. .914543. .914543. 
3 S .916060. .919142.t .923889.p .930453. .939045. .949933. 
3 S .963451. .979991. 1.000000. 1.000000. .581390. .9861819 
3t S .953873. .944038t. .936322p. .930453. . rl-92223. .9234891. 



3 S .963451. .Is6181. .969831. .974609. .980834. .9020. 
3 s 1.000000. 1.000000. .993473. .8020. .985745. .983268. 
3 S .981390. .979991. .978997. .978357. .978044. .9 044. 
3 s .978357. .97937. .979991. .981390. . 8 .8 45. 
3 s .9020. .S3473. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000, 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.0000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 

3C INTERPLQATE MONLItIEAR SOLUT1011IY QUADRATICS 
3C 
3 CAtL O1JADRD( X Y. TABLE GRID. GRID. ID RID.M. MGRDD.DD. DERUt) 
3C 
3 TRUE - DERVSL (6) 
X 
3 RETURN 
3 EfiD 
3 FUtNCTIOt R(X.Y) 
3C 
3 REAL DEVPSL(6). GRID(9). TQB1(9.9). TAB2(9.9). 
3 s TAB3(9.9). TAB4(9.9). TABS(9.9) 
3 DATA NERID. NGRD't. GRID '9. 9. 0.. 0.125. 0.250. 
3 50.375. 0.500. 0.625. 0.750. 0.875. 1.00' 
3C 
3C APPROXIIATr SOLUTION OF N0NLINEFR PROBLEM FOR JOtINEAR 
3Z COLLOC4 ION 
3C 
3 DATA TABIl 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. .975227. 
3 S .961931. .955174. .953091. .955175S .961931. .975227. 
3 $ 1.000000. 1.000000. .961931. .939237. .927238. .923486. 
3 S .927237. .939237. .961931. 1.000000. 1.000000. .955175. 
3 $ .927238. .912095. .907312. .912095. .927237. .95517 5. 
3 s 1.000000. 1.000000. .953391. .323487. .907313. .902186. 
3 S .907312. .923487. .953091. 1.000000. 1.000000. .955176. 
3 $ .927239. .912095. .907312. .912095, .927238. .955175. 
3 $ 1.000000. 1.000000. .961932. .939238. .927238. .923486. 
3 S .927238. .933237. .961932. 1.000000. 1.000000. .975228. 
3 S .961932. .9SS175. .953091. .955175. .961931. .975227. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000' 

3 DATA TAB2/ 1.000000. 1.000000. 1.000000. 1.000000. t.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. .974112. 
3 $ .959940. .952637. .950369. .9 52638. .953940. .974113. 
3 $ 1.000000. 1.000000. .959939. .935SS1. .926S8. .918q5i. 
3 S .922669. .935662. .959941. 1.000000. 1.000000. .952637. 
3 $ .322668. .908244. .901028. .906245. .922668. .952637. 
3 $ 1.0000OC. 1.000000. .950368. .918580. .901028. .895433. 
3 $ .901028. .918580. .950368. 1.000000. 1.000000. .952637. 
3 $ .922668. .906245. .901028. .905245. .922668. .952637. 
3 S 1.000000. 1.000000. .953940. .935662. .922669. .918581. 
3 $ .9226G8. .935661. .959940. 1.000000. 1.000000. .974112. 
3 $ .959940. .952637. .950369. .3S2637. .959940. .974112. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1'.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA TAB3/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. .976286. 
3 $ .963816. .957569. .955656. .957570. .963816, .976286. 
3 $ 1.000000. 1.000000. .963816. .942608. .931532. .928093. 
3 $ .931533. .942609. .963817. 1.000000. 1.000000. .957569. 
3 $ .931532. .917577. .913196. .917578. .931534. .957570. 
3 $ 1.000000. 1.000000. .955656. .328093. .913196. .908502. 
3 $ .913197. .928094. .955657. 1.000000. 1.000000. .957569. 
3 $ .931532. .917577. .913196 .917578. .931534. .957570. 
3 $ 1. 000000. 1. 000000. .963815. .942607 . .931533. .9209. 
3 S .931533. .9209. .963817. 1.000000. 1.000000. .9768. 
3 $ .9638 16.* .957569. t.*55656 .957569 .9638 17.* . 97687. 
3 $ 1.*000000. 1. 000000. 1. 000000. 1.*000000. 1. 000000. 1. 000000. 
3 $ 1.*000000. 1. 000000. 1.000000.t 1.o000000' 

3 DATA TAB4/ 1. 000000. 1. 000000. 1 .000000. 1. 000000. 1. 000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. .9553. 
3 $ .362161. .955471. .953410. .955471. .962161. .975354. 
3 $ 1 .000000. 1. 000000. . 962161. . 939658. . 927783. .924075. 
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3 $ .927783. .939659. .962162. 1.000000. 1.000000. .955471. 
3 $ .927783. .912803. .908077. .912804. .927784# .955473. 
3 s 1.000000. 1.000000. .953410. .324075. .908078. .903013. 
3 s .908078. .324076. .953412. 1.000000. 1.000000. .955471. 
3 $ .927783. .912804. .908078. .912804. .927784,p .955472. 
3 $ 1.000000. 1.000000. .962161. .939959. .927784, .924076. 
3 $ .927784. .939659. .932162. 1.000000. 1.000000. .975353. 
3 S .9G2162. .955472. .953411* .955472. .932161. .9753535. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA TABS' 1.000000. 1.000000. 1.000000* 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. .975382. 
3 S .962216. .9SS545. .953491. .955546. .962217. .975383. 
3 S 1.000000. 1.000000. .962217. .939764. .927924. .924229. 
3 S .927925. .39 764. .962217. 1.000000. 1.000000. .955546. 
3 S .927925, .912992. .908283. .912992p .927324. .955545S 
3 s 1.000000. 1.000000. .953491. .324229. .908283. .9032Z. 
3 S .903282. .924228. .953490. 1.000000. 1.000000. .955546. 
3 S .927925. .912993. .908283. .912991. .927323 .955544, 
3 5 1.000000. 1.000000. .982217 .39765. .927925 .324228. 
3 5 .327923. .939763, .962216. 1.000000. 1.000000. .9753B2 
3 5 .362217 .955545. .953490. .95544. .962216. .975382. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.0000.nO 1.000000' 
3C 
SC INTERPOLATE tNWLINERA SOWUTION BY Q'JAD!ATICS 
3c 
3 CALL OUADRD(X.Y'.TAB&D, Pl-D.CRID.SRtD1.rCRID.MCRDDdt.-DD1DER?Jt) 
3C 
3 GDBERVSL(6) 
3C 
3 R=&&1 
3C 
3 RETURN 
3 END 

' ECR 
***4**fl*O * 

* MACRO 49 * 
**o@nnnn 

* 2000001002000 
1 TWO DIMENSIONS 
I uxXs + UYYS + WLX.V)US = F(X.Y) 
2 DIRICMLET 
2 XuO. * U=1. 
2 X-1. * US1. 
2 Y=0. * Us1. 
2 Y=1. * Us1. 
3 FUrCTiol '"RUECX#Y) 
3C 
3C *se.ee.e.e*e.e.e.e.ene.***-*onnneooone .ne+*nn 
3C 
3C * MACRO 49 PARA1ETERS 
3C * 0 

3C *. eeee^*enn.e*n*nenoe.s.....-^^n.n..nneen.nen*** 
3C * 0 

3C * AI B I C ID 

3C * 1 1 .50 t 2 1 1 
3C * I 1 0 

3C * I I .50 I 25 I 2 
3C * I I I 
3C * 2 1 .04 1 2 1 3 
3C * I I I 
3C * 2 I .50 I 2 I 4 * 
3C * * 

3C 
3 REALt DERUSL (6) . CRIDI 2O). TABLE(20. 20 ). 
3 S T1B1(100). T182(100). T133(100). T134(100). 
3 $ T28 1 (100 ). T282(t1 00 ). T2BS( 100 ). T23( 100) . 
3 $ T301 (1l00 ). T3B2( 100 ). T383( 100 ). T334( 100) . 
3 $ T481U 00). T4B2(100). T483(100). T434(100) 
3 EQU IVALENCE ( TABLEU(1. 12 '* T&DB 1 (lfl). 
3 $ (TABLE( 1. 6) * T&D32( 1)). 
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3 5 (TA3LE(111) * TLDl)). 
3 S (TADLECI. 16) * T&DB4(1)) 
3 DATA GRID. NGRDD. GRID 40. 20. 0.0000000. 0.0 16 
3 50.1052632. 0.1578947. 0.2105263. 0.2 I159 0.31570 
3 50.3684211. 0.4210526. 0.4736842. 0.5263158. 0.578474# 
3 50.6315789. 0.6842105. 0.7368421. 0.7894737. 0.8421053. 
3 50.8347368. 0.9473684. 1.0000000' 
3C 
3C APPROlXIMATE SOLUTIOSI OF LIE*IZED PROBLEI 1SIMG 
3C HODIE-ACF (METNODw4. IORDtW41.* 20 X 20 GRID) 
K 
3 DATA TlBl' 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.004808. 1.008128. 
3 S 1.010595. 1.012478. 1.013915S 1.014992. 1.015761. 1.01657. 
3 S 1.016500. 1.016500. 1.0162'S7. 1.015761. 1.01432. 1.013915. 
3 S 1.012478. 1.0105395 1.008128. 1.004808. 1.000000. 1.000000. 
3 S 1.008128. 1.014249. 1.018947. 1.022581. 1.025376. 1.0274793 
3 $ 1.028985. 1.029357. 1.0304339 1.0304339 1.023957 1.028385 
3 S 1.027479. 1.025376. 1.022581. 1.018947. 1.014249. 1.008128. 
3 S 1.000000. 1.000000. 1.010595. 1.018947. 1.02531. 1.030703. 
3 S 1.034718. 1.037754. 1.039935. 1.041346. 1.042038. 1.042038. 
3 S 1.041346. 1.039935. 1.037754. 1.034718. 1.030703 1.025531. 
3 s 1.018947. 1.010595. 1.0030000 1.000000. 1.012478B 1.022581. 
3 $ 1.030703. 1.037169. 1.0422319 1.046080. 1.048856. 1.050655. 
3 S 1.051540. 1.051540. 1.050655. 1.048856 1.046080. 1.042231. 
3 $ 1.0371GB9 1.030703. 1.022581. 1.012478. 1.OCOOOO' 
3C 
3 DATA T1B2/ 1.000000. 1.013915. 1.025376. 1.0347189 I.G42231 
3 S 1.048157. 1.052685 1.055961. 1.058090. 1.059138. 1.058138. 
3 S 1.058090. 1.055961. 1.052685. 1.048157. 1.0422319 1,0O4718. 
3 S 1.025376. 1.013915. 1.000000. 1.000000. 1.014932. Z.0&0479. 
3 S 1.037754. 1.046080. 1.052685. 1.057754. 1.061432. 1.063826. 
3 S 1.065006. 1.065006. 1.063826. 1.061432. 1.057754.1.052685. 
3 S 1.046080. 1.0377549 1.027479. 1.014992. 1.000000. 1.000000. 
3 S 1.015761. 1.028985. 1.039935. 1.048856. 1.055961 1.061432. 
3 S 1.065410. 1.068004. 1.069283. 1.069283. 1.068004. 1.065410. 
3 S 1.061432. 1.055961. 1.048856 1.039935. 1.028985. 1.015761. 
3 S 1.000000. 1.000000. 1.016257. 1.029957? 1.041346. 1.050655. 
3 S 1.058090. 1.063826. 1.068004. 1.070731. 1.0720769 1.072076. 
3 S 1.070731* 1.068004. 1.063826 1.058090. 1.050655. 1.041346. 
3 S 1.029957. 1.016257. 1.000000. 1.000000. 1.016500. 1.030433. 
3 S 1.042038. 1.051540. 1.059138. 1.065008. 1.063283 1.072076. 
3 S 1.073455. 1.073455. 1.072076. 1.069283. 1.06S006. 1.059138. 
3 S 1.051540. 1.042038. 1.0304332 1.016500. 1.000000' 
3C 
3 DATA T1B33 1.000000. 1.016500. 1.030433. 1.042038. 1.0S1540. 
3 S 1.059138. 1.065006. 1.063283. 1.0720769 1.0734559 1.073455. 
3 S 1.072076. 1.069283. 1.065006. 1.059138. 1.051540. 1.04038. 
3 S 1.030433. 1.016500. 1.000000. 1.000000. 1.016257. 1.02997. 
3 $ 1.0413468 1.050655. 1.058090. 1.063826. 1.068004. 1.070731. 
3 S 1.072076. 1.072076. 1.070731. 1.068004. 1.063826. 1.058090. 
3 S 1.050655. 1.041346. 1.029957. 1.016257. 1.000000. 1.000000. 
3 S 1.015761. 1.0289 1.039935. 1.048856. 1.055961. 1.061432. 
3 S 1.065410. 1.068004. 1.06923. 1.069283. 1.068004. 1.065410. 
3 S 1.061432. 1.055961. 1.048856 1.039935. 1.028985. 1.015761. 
3 S 1.000000. 1.000000. 1.014992. 1.027479. 1.037754. 1.046080. 
3 S 1.052685. 1.057754. 1.061432. 1.063826. 1.065006. 1.065006. 
3 S 1.063826. 1.061432. 1.05754. 1.052685. 1.046080. 1.037754. 
3 S 1.027479. 1.014992. 1.000000. 1.000000. 1.013915. 1.025376. 
3 $ 1.034718. 1.042231 1.048157. 1.052685 1.055961. 1.058090. 
3 $ 1.059138. 1.059138. 1.058090. 1.055961. 1.052685. 1.048157. 
3 $ 1 .042231.X 1.034718. 1.025376. 1.013915. 1.*000000' 

3 DATA t184' 1.000000. 1.012478. 1.022581. 1.030703. 1.3 37169. 
3 $ 1.042231. 1.046080. 1.048856. 1.050655. 1.051540. 1.051540. 
3 $ 1.050655. 1.048856. 1.046080. 1.042231. 1.037169. 1.030703, 
3 $ 1 .022581.z 1 .0 12478. 1 .000000. 1. 000000. 1 .0 10595. 1 .0 18947. 
3 $ 1.025531. 1.030703. 1.034718. 1.037754. 1.039935. 1.041346 
3 $ 1 .042038. 1. 042038 1 .041346. 1.033935. 1.*037754. 1. 03718. 
3 $ 1.030703. 1.025531.o 1.0O18947. 1.010595. 1.000000. 1.*000000. 
3 $ 1. 008128. 1. 014249. 1. 01897. 1. 02251. 1.*02537. 1. 027479. 
3 $ 1.328385. 1.029957. 1.*030433. 1.030433. 1. 029957. 1. 028985. 
3 $ 1.027479.s 1.025376.s 1.022581.s 1.018947.s 1.014249.s 1.008128. 
3 $ 1.000000. 1.000000. 1.004808. 1.008128. 1.010595. 1.012478. 
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3 S 1.013915. 1.0149. 1.015761. 1.015. 1.01600. 1.0165000 
3 S 1.016257. 1.OS1761. 1.014992- 1.013915. 1.012478. 1.0105M. 
3 S 1.008128. 1.004808. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000/ 
3r 
3 DATA T2Bl/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000, 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.OOC000. 1.198397. 1.323240. 
3 S 1.373187. 1.348374. 1.340131. 1.339086. 1.338327. 1.338874. 
3 S 1.338890. 1.338890. 1.338874. 1.338327. 1.339086. 1.3401319 
3 S 1.348374. 1.373187. 1.323240. 1.188997, 1.000000. 1.000000. 
3 S 1.32U240. 1.476115. 1.496001. 1.4915379 1.490550. 1.490452, 
3 S 1.490426. 1.490415. 1.490420. 1.490420. 1.490415. 1.4904269 
3 S 1.490452. 1.490550. 1.491537. 1.4960019 1.476115. 1.323240. 
3 S 1.000000. 1.000000. 1.373187. 1.496001. 1.500139. 1.500072. 
3 S 1.5000799 1.500076. 1.500076 9 1.500075. 1.500075. 1.500075. 
3 S 1.500075. 1.500076. 1.500076. 1.500072, 1.S00072. 1.500139. 
3 S 1.496001. 1.373187. 1.000000. 1.000000. 1.348374. 1.491537. 
3 s 1.500072. 1.439981. 1.499 91. 1.439991. 1.499991. 1.499991. 
3 S 1.4993191 1.499991. 1.499991. 1.439991. 1.499991. 1.499991. 
3 S 1.499981. 1.500072. 1.491537. 1.348374. 1.000000' 
3C 
3 DATA T22' 1.000000. 1.340131. 1.490550. 1.500079. 1.49991. 
3 S 1.500001. 1.500000. l.SOOOO. 1.500000. 1.500000. 1.500000. 
3 S 1.500000. 1.500000. 1.500000o. 1.5000C1. 1.493991. 1.500079. 
3 S 1.490550. 1.340131. 1.000000. 1.000000. 1.339086. 1.490452. 
3 $ .500076. 1.499991. 1.500000. 1.500000. 1.500000. 1500000. 
3 s 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 
3 S 1.493991. 1.500076. 1.490452. 1.339086. 1.000000. 1.000000. 
3 S 1.338327. 1.490426. 1.500076. 1.49s931. 1.500000. 1.500000. 
3 s 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 
3 S 1.500000. 1.500000. 1.499991. 1.500076. 1.490426. 1.338927. 
3 S 1.000000. 1.000000. 1.338874. 1.490415. 1.500075. 1.499991. 
3 S 1.500000. 1.500000. 1.500000. 1.S00000. 1.500000. 1.500000. 
3 $ 1.500000. 1.500000. 1.SO0000. 1.500000. 1.499991. 1.500075. 
3 S 1.490415. 1.338874. 1.000000. 1.000000. 1.338890. 1.490420. 
3 S 1.500075. 1.499991. 1.500000. 1.500000. 1.500000. 1.500000. 
3 S 1.S500000. 1.SOOOOO. 1.500000. 1.500000. 1.SOOOOO. 1.500000. 
3 S 1.439991. 1.500075. 1.490420. 1.338890. 1.000000' 
3C 
3 DATA T2B3' 1.000000. 1.338890. 1.490420. 1.500075. 1.499991. 
3 s :. 500000. 1.500000. 1.500000. 1.500000 1. 500000. 1.500000. 
3 S 1.500000. 1.500000. .500000. 1. SOOOOO. 1.49991. 1.500075. 
3 S 1.490420. 1.338890. 19.'00000. 1.00000 . 1.338874. 1.490415. 
3 S 1.500075. 1.499991. 1.500000. 1.500000. 1.500000. 1.500000. 
3 S 1.500000. 1.500000. 1.SO0000. 1.500000. 1.50000OG. 1.500000. 
3 s 1.499391. 1.500075. 1.490415. 1.338874. 1.000000. 1.000000. 
3 S 1.338327. 1.490426. 1.SO0076. 1.43991. 1.500000. 1.500000. 
3 s 1.500000. 1.SOOOO50 0 .SO00000 1.500000. 1.500000. 1.500000. 
3 $ 1.500000. 1.SO0000. 1.493991. 1.500076. 1.490426. 1.33897. 
3 S 1.000000. 1.000000. 1.339086. 1.4904529. 1.500076. 1.499991. 
3 $ 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 
3 S 1.500000. 1.500000. 1.500000. 1.500000. 1.4999191 1.500076. 
3 S 1.490452. 1.39086. 1.000000. 1.000000. 1.340131. 1.490550. 
3 S 1.500079. 1.499991. 1.500001. 1.500000. 1.500000. 1.500000. 
3 S 1.500000. 1.500000. 1.500000. 1.500000. 1.500000. 1.500001. 
3 S 1.491t. 1.500079. 1.490550. 1.340131. 1.000000' 
3C 
3 DATA TrB4 n 1.000000. 1.348374. 1.491537. 1.500072. 1.493981. 
3 $ 1.433391. 1.499331. 1.499991. 1.499991. 1.4S9991. 1.495991. 
3 $ 1.499391. 1.4959391. 1.499991............... 1.499991. 1.499981. 1.500072. 
3 $ 1.*491537. 1.348374. 1.000000. 1.v000000. 1.373187. 1.4XO001. 
3 $ 1.500139. 1.500072. 1.500079. 1.500076. 1.500076. 1.500075. 
3 $ 1.500075. 1.500075. 1.500075. 1.500076. 1.500076. 1.500079. 
3 $ 1.500072. 1.500139. 1.496001. 1.373187. 1.000000. 1.000000. 
3 $ 1.323240. 1.476115. 1.496001. 1.491537. 1.490550. 1.490452, 
3 $ 1.v490426. 1.490415. 1.@490420.@ 1.@490420. 1.490415. 1.v490426. 
3 $ 1.490452. 1.490550. 1.491537. 1.496;001. 1.476115. 1.323240. 
3 $ 1.000000. 1.000000. 1.198997. 1.323240. 1.373187. 1.348374. 
3 $ 1.340131. 1.339086. 1.338527. 1.338874. 1.338890. 1.338890. 
3 $ 1.338874. 1.338927. 1.339086. 1.340131. 1.348374. 1.373187. 
3 $ 1.323240. 1.198997. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.s000000. 1.s000000.s 1.s0000O00. 1.v000000. 1.v000000. 1.X000000. 
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3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA T331' 1.000000. 1.000000. 1.000000. 1.000000. 1*000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000353 .OOOS10 90. 
3 S 1.000761. 1.000888. 1.000984. 1.001054. 1.001104. 1.001136. 
3 S 1.001151. 1.001151. 1.001136. 1.001104. 1.0010S4. 1.000984. 
3 S 1.000888. 1.000761. 1.000590. 1.000353. 1.000000. 1.000000. 
3 S 1.000590. 1.001022. 1.001346. 1*001532. 1.001777. 1.001915. 
3 S 1.002012. 1.002074. 1.002104. 1.002104. 1.002074. 1.002012. 
3 S 1.001915. 1.001.77. 1.00159. 1.001346. 1.001022. 1.000590. 
3 S 1.000000. 1.000000. 1.000761. 1.001346. 1.00179. 1.002146. 
3 S 1.002412. 1.0010. 1.002751. 1.002841. 1.00288. 1.00285 
3 S 1.002841. 1.002751. 1.002610. 1.002412. 1.002146. 1.001798 
3 S 1.001346. 1.000761. 1.000000. 1.000000. 1.000888 1.001532. 
3 S 1.002146. 1.002580. 1.002914. 1.003165. 1.003343. 1.0034589. 
3 S 1.003515. 1.003515. 1.003458. 1.003343. 1.003165. 1.002914. 
3 S 1.002580. 1.002146. 1.001592. 1.0008S. 1.000000' 
3C 
3 DATA T332' 1.000000. 1.000984. 1.001777. 1.002412. 1.002914. 
3 S 1.003304, 1.003598. 1.003809. 1.003945. 1.004012. 1.004012. 
3 S 1.003945. 1.003809. 1.003598. 1.003304. 1.002914. 1.002412. 
3 S 1.001777. 1.000984. 1.000000. 1.000000. 1.001054. 1.001915. 
3 S 1.002610. 1.003165. 1.003598. 1.003927. 1.004164. 1.004316. 
3 $ 1.004391. 1.004391. 1.004316. 1.004164. 1.003927. 1.003598. 
3 S 1.003164. 1.002610. 1.001915. 1.001054. 1.000000. 1.000000. 
3 S 1.001104. 1.002012. 1.002751. 1.003343. 1.003809. 1.004164. 
3 S 1.004419. 1.004585. 1.004666. 1.004666. 1.004584. 1.004419. 
3 S 1.004164. 1.003809. 1.003343. 1.002751. 1.002012. 1.001104. 
3 S 1.000000. 1.000000. 1.001136. 1.002074. 1.002841. 1.003458. 
3 S 1.003945. 1.004316. 1.004585. 1.004758. 1.004844. 1.004844. 
3 s 1.004758. 1.004584. 1.004316. 1.003945. 1.003458. 1.002841. 
3 S 1.002074. 1.001135. 1.000000. 1.000000. 1.001151. 1.002105. 
3 S 1.002885. 1.003515. 1.004012. 1.004391. 1.004S66. 1.004844. 
3 S 1.004931. 1.004931. 1.004844. 1.004668. 1.004391. 1.004012. 
3 S 1.003515. 1.002885. 1.002104. 1.001151. 1.000000' 
3C 
3 DATA T383/ 1.000000. 1.001151. 1.002105. 1.002885. 1.003515. 
3 S 1.004012. 1.004391. 1.004666. 1.004844. 1.004931. 1.004931. 
3 S 1.004844. 1.004666. 1.004391. 1.0040i2. 1.003515. 1.002885. 
3 S 1.002104. 1.00115l. 1.000000. 1.000000. 1.001136. 1.002074. 
3 S 1.002841. 1.003458. 1.003945. 1.004316. 1.004585. 1.004758. 
3 S 1.004844. 1.004844. 1.004758. 1.004584. 1.004316. 1.003945. 
3 S 1.003458. 1.002841. 1.002074. 1.00113S. 1.000000. 1.000000. 
3 $ 1.001104. 1.002012. 1.002751. 1.003343. 1.003809. 1.004164. 
3 S 1.004419. 1.004585. 1.004666. 1.004666. 1.004585. 1.004419. 
3 S 1.004164. 1.003809. 1.003343. 1.002751. 1.002012. 1.001104. 
3 S 1.000000 1.000000o. 1.001054. 1.001915. 1.002610. 1.003165. 
3 S 1.303598. 1.003327. 1.004164* 1.004316. 1.004391. 1.004391. 
3 S 1.004316. 1.004164. 1.003927. 1.003598. 1.003165. 1.002610. 
3 S 1.301915. 1.001054. 1.000000. 1.000000s. 1.000984. 1.001777. 
3 S 1.002412. 1.002914. 1.003304. 1.003598. 1.003809. 1.003945. 
3 S 1.004012. 1.004012. 1.003945. 1.003809. 1.003598. 1.003304. 
3 S 1.002914. 1.002412. 1.001777. 1.000984. 1.000000' 
3C 
3 DATA r3B4/ 1.000000. 1.000888. l.001592. 1.002146. 1.00280. 
3 S 1.002914. 1.003165. 1.003343. 1.003458. 1.003515. 1.003515. 
3 S 1.003458. 1.003343o 1.003165. 1.002914. 1.002580. 1.002146. 
3 S 1.001532. 1.000888. 1.000000. 1.000000. 1.000761. 1.001346. 
3 $ 1.001738. 1.002146. 1.002412. 1.002610. 1.002751. 1.002841. 
3 $ 1.002885. 1.002885. 1.002841. 1.002751. 1.002610. 1.002412. 
3 $ 1.002146. 1.001798. 1.001246. 1.000761. 1.000000. 1.000000. 
3 $ 1.000590. 1.001022. 1.001346. 1.001592. 1.001777. 1.001915. 
3 $ 1.002012. 1.002074. 1.002105. 1.002105. 1.002074. 1.00f2012. 
3 $ 1.001915. 1.001777. 1.001532. 1.001346. 1.001022. 1.000590. 
3 $ 1.000000. 1.000000. 1.000353 1.000590. 1.000761. 1.000888. 
3 $ 1.000984. 1.001054. 1.001104. 1.001136. 1.001151. 1.001151. 
3 $ 1.001136. 1.001104. 1.001054. 1.001984. 1.000888. 1.000761. 
3 $ 1.0005S90. 1.000353. 1.0000O00. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 

3 DATA T431/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
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3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.003000. 1.004577. 1.0070. 
3 1.003950 1.0116 1.012948. 1.0139OS. 1.014584. 1.015020. 
3 $1.01233. 1.015233. 1.015020. 1.014584. 1.013905. 1.012948. 
3 $ 1.0116589 1.009950. 1.007680. 1.00459 1.000000. 1.000000. 
3 $ 1.0076800 1.013377. 1.017687. 1.0 0979. 1.023485. 1.05S353. 
3 $ 1 .026S81. 1.027534. 1.027951. 1.027951. 1.027534. 1.02661. 
3 S 1.025353. 1.023485 1.020979. 1.017687. 1.0133?7 1.007680. 
3 $ 1.000000. 1.000000. 1.009950. 1.017687. 1.023708. 1.028385. 
3 $ 1.031978. 1.034671* 1.036594. 1.037831* 1.038437o 1.038437. 
3 $ 1.037831. 1.036S94. 1.034671. 1.031978. 1.028385. 1.023708. 
3 S 1.017687. 1.009950. 1.000000. 1.000000. 1.011658 1.020979. 
3 $ 1.028385 1.034216o 1.038738. 1.042149. 1.044592. 1.0461693 
3 $ 1.046942. 1.046942. 1.0461689 1.044592. 1.042149. 1.038738. 
3 $ 1.034216. 1.028385. 1.020979. 1.011658. 1.000000' 
3C 
3 DATA T4B2/ 1.000000. 1.012948. 1.023485o 1.031978. 1.038738. 
3 S 1.044022. 1.048029 1.050911o. 1.052774. 1.053689 1.053689. 
3 S 1.052774. 1.050911o 1.048029. 1.044022. 1.038738. 1.031978. 
3 $ 1.023485. 1.012948. 1.000000. 1.000000. 1.013905. 1.025353. 
3 $ 1.034671. 1.042149. 1.048029. 1.052509. 1.055740. 1.057B35 
3 S 1.058864. 1.058864. 1.05783S. 1.0 540. 1.052S09. 1.048029. 
3 S 1.042149o 1.034671o 1.025353. 1.013905o L.000000. 1.000000. 
3 $ 1.014584. 1.026681. 1.036594. 1.044592. 1.050911. 1.055740. 
3 $ 1.059233. 1.061500. 1.062616. 1.062616. 1.061500o 1.053233. 
3 S 1.055740. 1.050911. 1.044532. 1.036594. 1.026681. 1.014584. 
3 $ 1.000000. 1.000000. 1.015020. 1.027534. 1.037831. 1.046169. 
3 $ 1.052774. 1.057835. 1.061500. 1.063882o 1.065055. 1.065055. 
3 S 1.063882. 1.0615QO 1.05783S. 1.052774. 1.046169. 1.037831. 
3 $ 1.027534. 1.015020. 1.000000. 1.000000. 1.OS233. 1.027851. 
3 $ 1.038437. 1.046942. 1.053689. 1.058864. 1.062616. 1.065055. 
3 $ 1.066256. 1.066256. 1.06055. 1.062616. 1.058864. 1.053689. 
3 S 1.046942. 1.038437o 1.027951. 1.015233. 1.000000' 
3C 
3 DATA T4B33 1.000000. 1.015233. 1.027951. 1.038437. 1.046942. 
3 $ 1.053689. 1.058864o 1.062616. 1.065055 1.066256. 1.066256. 
3 $ 1.06O5055 1.062616. 1.058864. 1.053689. 1.046942. 1.038437. 
3 $ 1.027951. 1.015233. 1.000000. 1.000000. 1.015020. 1.027534. 
3 S 1.037831. 1.046169. 1.052774. 1.057835. 1.061500. 1.063882. 
3 $ 1.065055. 1.065OSS. 1.063882. 1.061500. 1.057835. 1.052774. 
3 $ 1.046169. 1.037831. 1.027534. 1.015020. 1.000000. 1.000000. 
3 S 1.014584. 1.026681. 1.036594. 1.044592. 1.050911. 1.055740. 
3 $ 1.059233. 1.061500. 1.062616. 1.062616. 1.061500 1.059233. 
3 $ 1.0557409 1.050911. 1.044532. 1.036594. 1.026681. 1.014584. 
3 S 1.300000. 1.000000. 1.013335. 1.025353o 1.034671. 1.042149. 
3 $ 1. 048029. 1.052509. 1.055740. 1.057835. 1.058864. 1.058864. 
3 $ 1.057835. 1.055740. 1.052509. 1.0480293 1.042149. 1.034671. 
3 $ 1.0PS353. 1.013905. 1.000000. 1.000000. 1.012948. 1.023485. 
3 $ 1.031978. 1.038738. 1.044022* 1.048029. 1.050911. 1.052774. 
3 S 1.053689. 1.053689. 1.052774. 1.050911. 1.048029. 1.044022. 
3 S 1.038738. 1.031978. 1.023485. 1.012948. 1.000000/ 
3C 
3 DATA T4B4/ 1.000000. 1.011658. 1.020979. 1.028385. 1.034216. 
3 $ 1.038738. 1.042149. 1.044592. 1.046169. 1.046942. 1.046942. 
3 S 1.046169o 1.044532. 1.04;2149. 1.038738. 1.034216. 1.0283w5. 
3 S 1.020979. 1.0116S8. 1.000000. 1.000000. 1.00995o. 1.017687. 
3 S 1.023708. 1.028385. 1.031978. 1.034671. 1.036594. 1.037831. 
3 $ 1.038437. 1.038437. 1.037831. 1.036594. 1.034671. 1.031978. 
3 $ 1.028385. 1.023708. 1.017f87. 1.00995O 1.000000. 1.000000. 
3 $ 1.007680. 1.013377. 1.017687. 1.020979. 1.0234859 1.025353. 
3 $ 1.026681* 1.027534. 1.027351* 1.027951* 1.027534. 1.026681. 
3 s 1.025353. 1.023485S 1.020979. 1.017687. 1.013377. 1.007680. 
3 $ 1.000000. 1.000000. 1.004577. 1.007680. 1.003350. 1.011658. 
3 $ 1.012948. 1.013905. 1.014584. 1.015020. 1.015233. 1.015233. 
3 $ 1.01S420. 1.014584. 1.013905. 1.012948. 1.011658. 1.00990. 
3 $ 1.007680. 1.004577. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3C IMTERPOLATE NWtltEAR SOLUTIEXI BY QUADRATICS 
3C 
3 CPLL 0UADRD( X. Y.TABLE.QGRID.GR1D. NCRID.NGOR1D.NGRDD.t1ERDD,MDRUSL 
3C 
3 TRUE s DEWJSL3(s) 
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3 T1PT 
3 END 
3 FULCTI0I1 R(X.Y) 
3C 
3 REtA DERVSL(t6) GRID(9) . TAI1(9.9)* TA92(99) . 
3 s TAB3(9.9). TAB4(S.9) 
3 DATA NCRD. MRDD. GRID /S. 9. 0.. 0.125. 0.250 
3 $0.375. 0.500. 0.62. 0.750. 0.8. 1.00/ 
3C 
3C PTE SCLUTIOh OF MOMLIIEAR PBLE FOR OLIWEM 
3C LOCATIOt 
3C 
3 DATA TAB1I 1.000000. 1.000000. 1.000000. 1.000000. 1*000000. 
3 $ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.0180. 
3 $ 1.028380. 1.033520. 1.035120. 1.033520. 1.0 o. 1. 018360. 
3 5 1.000000. 1.000000. 1.028380. 1.045520. 1.054670. 1.0O7540. 
3 t 1.054670. 1.045520. 1.028380. 1.000000. 1.000000. 1.033520. 
3 s 1.054670. 1.068220. 1.0SN0. 1.066220. 1.054670. 1.0O5. 
3 S 1.000000. 1.000000. 1.035120. 1.057540. 1.06380. 1.0310. 
3 S 1.069880. 1.057540. 1.035120. 1.000000. 1.000000. 1.030. 
3 S 1.054670. 1.066220. 1.06380I. 1.620 1.054670t 1.033520. 
3 S 1.000000. 1.000000. 1.028380. 1.045520o 1.054670. 1.6057S40. 
3 S 1.0S4670. 1.045520. 1.028380. 1.000000. 1.000000. 16018360 
3 S 1.028380. 1.033520. 1.035120. 1.033520o 1.028380. 1.018360 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000 1.000000' 

3 DATA TAB2/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000t 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.522810. 
3 S 1.511040. 1.510490. 1.5104709 1.510490. 1.511040. 1.5Z2810 
3 $ 1.000000. 1.000000. 1.511040. 1.501050. 1.500550. 1.500530. 
3 S 1.500550. 1.501050. 1.511040. 1.000000. 1.000000. 1.510490. 
3 S 1.500550. 1.500060. 1.500030. 1.500050. 1.500550. 1.510490. 
3 S 1.000000. 1.000000. 1.510470. 1.500530. 1.500030. 1.500010. 
3 S 1.500030. 1.500530. 1.510470. 1.000000. 1.000000. 1.510490. 
3 S 1.500550. 1.500060. 1.500030. 1.500050. 1.500550. 1.510490. 
3 S 1.000000. 1.000000. 1.511040. 1.501050. 1.500550. 1.500530. 
3 S 1.500550. 1.501050. 1.511040. 1.000000. 1.000000 1.522810. 
3 S 1.511040. 1.510490. 1.510470. 1.510490. 1.511040. 1.522810. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000' 

3 DATA TAS3/ 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.001310. 
3 S 1.001990o 1.002320. 1.002430. 1.002320. 1.001990. 1.001310. 
3 s 1.000000. 1.000000. 1.001990. 1.003140. 1.0037309 1.0)3920 
3 S 1.003730. 1.003140. 1.001990. 1.000000. 1.000000. 1.002320. 
3 S 1.0037309 1.00480. 1.004720. 1.004480. 1.003730. 1.00230. 
3 S 1.OOOC00. 1.000000. 1.002430. 1.003920. 1.004720. 1.004970. 
3 S 1.004720. 1.003920. 1.002430. 1.000000. 1.000000 1.002320. 
3 S 1.003730. 1.004480. 1.004720. 1.004480. 1.003730. 1.002320. 
3 S 1.000000. 1.000000. 1.001930. 1.003140. 1.003730. 1.003920. 
3 S 1.003730. 1.003140. 1.001990. 1.000000. 1.000000. 1.001310. 
3 S 1.001990. 1.002320. 1.002430. 1.002320. 1.001990. 1.001310. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 s 1.000000. 1.000000. 1.000000. 1.000000' 
3C 
3 DATA T1. B0 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 S 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.017160. 
3 S 1.026240. 1.030800. 1.032200. 1.030800. 1.02620. 1.017160. 
3 S 1.000000. 1.000000. 1.026240. 1.041680. 1.049760. 1.052270. 
3 * 1.045760. 1.041680. 1.026240. 1.000000. 1.000000. 1.030800. 
3 * 1.049760. 1.059940. 1.063140. 1.053940. 1.049760. 1.030800. 
3 * 1.000000. 1.000000. 1.032200. 1.052280. 1.(e6140. 1.070 
3 * 1.063140. 1.052270. 1.032200. 1.000000. 1.000000. 1.030800. 
3 * 1.049760. 1.059940. 1.063140. 1.059940. 1.049760. 1.030800 
3 5 1.000000. 1.000000. 1.026240. 1.041680. 1.049760. 1.05220. 
3 S 1.04970. 1.041680. 1.02640. 1.000000. 1.000000. 1.017160. 
3 S 1.02640. 1.030800. 1.032200. 1.030800. 1.0240. 1.017160. 
3 * 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 1.000000. 
3 5 1. 000000. 1. 000000. 1. 000000. 1 .000000' 
3C 
3C JIITERPOLATE lOlL IMEAR SCL UT lOl BY 0UJA1RATICS 
3C 
3 CALL 0LDx.vY. TA8D.GR1D. GR ID.MGI D.rlRID.MGRD.tCD.DR. 
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3C 
3 R a DERVSL(6) 
3C 
3 RETURN 
3 EKD 
3 FUNCTIO1 W(XVY) 
3C 
3 T a R(X.Y) 
3 W a -(1.425**2)f(l(.+LB-T)/LB).(&A-1)eEP(LC*(T-1.)/T) 
3C 
3 REURN 
3 END 
3 FUPlCTIO1 f(X*Y) 
3C: 
3 T R(X.Y) 
3 F -(1.425**2)*('1I.+*B-T)/&8B).(lA-1)*EXP(&C*(T-1.)/T)*( 1.&B) 
3C 
3 RETURN 
3 END 

* EOR 

*MACROD 50* 'COP 
00** 00*0 50 00 

* MACRO 51 * 

* 2000200000222 
1 TWO DIMENSIO"S 
1 UXKS + C(X)UYYS + D(X3XJS = -10. 
2 MIIXED 5 8OGENEOUS 
2 XuO. . =0. 
2 Xu1. U = 0. 
2 Yu0. * UY = 0. 
2 Y1. * MIXED = (A(X) )UY + (B(X))U a 0. 
3 FUrCTiOf? TRUE(X?Y) 
3C 

3C 0 

3C * MACRO 51 PARVIETERS * 
3C * 
3C *o0000000ooooooooo*x*oo,*ooooo@000000oo.00*0 
3t 
3C A I B 

3C * .3 11 
3C * X1 3C I 

51 3C . 5 X 2 
3C * I 
3C * .6 1 3 
3C I 
3C * 1 4 
3C * 0 

3C *oo m. o ooo4sooo _ *** 

3 REAL DERVSL(6) GRID(20). TABLE(20920). 
3 S T1B3(tO1). T1B2(100)9 T1B3(100)9 T134(100)9 
3 $ T2B1(100)9 T2B2(100)9 T2B3(100)9 T2B4(100)9 
3 5 T3B1(100)* T3B2(100) T3B3(100)9 T3B4(100). 
3 s T4B1(100)9 T4B2(100)t T4B3(100)9 T434(100) 
3 EGlJIUALENCE (TABLE(1. 1) * T&BBl(1))# 
3 s (TABLE(1. 6) t T&BB2(1)). 
3 s (TABLE(lll) * TLBB3(1)). 
3 S (AcBlI(1 16) * T&BB4(1)) 
3 DATA NCRID. NGRDD'20. 20' 
3 DATA GRID'0.0000000. 0.0526316. 0.1052632. 0.1578947. 
3 50.2105263. 0.2631579. 0.3157895. 0.3684211. 0.4210526. 
3 50.4736842. 0.5263158. 0.5789474. 0.6315789. 0.6842105. 
3 50.*7368421. *0O.7894737. 0.8421053. 0.8947368. 0.*9473684. 
3 51.*0000000' 
3C 
3C 9FPROXIMATE SOLUTION Of PPOBLEM USING 
3C P3-Cl1 COLLOCAT IOr1 (8 X 8 GRItD ) 
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3 DATA TiBEI .689801' .674034. .8433o. .633737. .708312. 
3 S .728141. .751464. .773849. .7)0834. .73857. .7543. 
3 s .775949. .741687. .690594. . 621804. .534770. .42M383. 
3 S .304329 .161844. .000000. .669790. .674256. .683360.o 
3 S .693448. .707732. . 726951. * .750228* .772374 .783122. 
3 S .797167. .792787. .774465S .740572 .6 89416. .620862. 
3 $ .534151. .428611. .304682. .161741. .000000. .69758. 
3 S .673937. .682770. .691 956 .705009. .723218.p .745460.9 
3 S .767111. .783760. .791587. .787525. .769584. .736010. 
3 S .685558. .617618. .531437. .426689. .303316. .16105S. 
3 s .000000. .669703o .673795 . 681833. .6898O8. 7009R1 
3 S .7170729 .737993. .758695.* .774787. .7826133 .77 3. 
3 S .761512. .728706. .679163. .612200. .527089. .423473. 
3 S .301130. .159979. .000000. .66625. .673603. .680781 . 
3 S .686760. .695247. .7084379 .727384. .746755. .762134. 
3 S .770140. .766748. .750120. .7184319 .6701199 .604588 
3 S .520992. .418912. .298119. .158500. .000000/ 
3C 
3 DATA T132' .669522. .673021. .679219. .682526. .687323. 
3 S .697221. .713056. .730797. .745681. .753404. .750715. 
3 S .735181. .704770. .158226 .594527. .512902. .412915. 
3 S .294190. .156573. .000000. .669393. .672815. .677534. 
3 S .678140. .678781. .683660. .696481. .711524. .725345. 
3 S .733258. .731090. .716684. .687977. .643441. .5819t35. 
3 S .502760* .405399* .289032. .154016. .000000. .663236. 
3 S .672271. .675508. .672563. .667554. .667467. .675820. 
3 S .6S8535. .700935. .708671. .707293. .694353. .667618. 
3 $ .625505. .566757. .490542. .39S248. .n23039., .151075. 
3 $ .000000. .669043. .671531. .673227. .666123. .655253. 
3 S .648698. .651339. .661057. .672266. .673598, .679171., 
3 S .667947. .643446. .604164. .548688. .475969. .385284. 
3 S .275953. .147607o .000000. .6688309 .671238. .670949, 
3 S .660061. .6426789 .1G27636. .624896. .630559. .639179, 
3 S .646584. .646836. .6372109 .6152029 .579144. .527107, 
3 $ .458431. .372291. .2668659 .143078, .000000' 
3C 
3 DATA T1B3' .668578. .670459, .668393. S52689. .627376. 
3 $ .603843, .5523839 .5942969 .6013589 .608233. .609469. 
3 S .6018479 .582638. .550089, .502356. .438347, .357049. 
3 S .257017, .138252. .000000. .6682933 .688769, .685804, 
3 S .645243. .611389. .577647. .557703. .553785. .558581, 
3 S .564951, .5670709 .561437. .5451789 .516520, .473425. 
3 S .414707, .3391729 .245079. .1Ye33499 .000000. .667974. 
3 $ .669288. .663268. .638163. .595269, .549161, .5191868 
3 S .509019. .5105769 .516588. .519368. .5155729 .502343. 
3 S .477936. .439711. .336938, .318252, .230574. .125111. 
3 s .900000. .667620, .668393o .660617. .630196., .577186. 
3 S .518209, .4736319 .456913, .456398. .412104. .4656419 
3 $ .463890. .4538839 .4337489 .401386. .355260, .293725. 
3 S .2146X, .1172879 .000000. .667232, .667858, .658168. 
3 $ .623231, .560201. .4854169 .425806. .401089. .397683. 
3 $ .402089. .4059239 .405732. .398593, .3831249 .3563209 
3 $ .317473, .2847639. .1942939 .1070259 .000000' 
3C 
3 DATA T1B4/ .6&6804, .6671889 .65S797. .616283, .543127. 
3 S .450884. .3701109 .337157. .332258. .3357479 .339580, 
3 S .340697. .336459, .325303. .3046039 .273640, .230456. 
3 S .170795. .0952309 .000000. .666320. .666322. .65353S, 
3 S .609210 .526637. .415349, .304361, .2637369 .260994. 
3 S .262713. .266164. .268252, .2S6454. .259261. .2450819 
3 $ .2223%6. .189195, .1430839 .081192 . .000000. .665764. 
3 $ .665997. .651691. .603636. .5142089 .380044. .237414. 
3 $ .188040, .15405A . .183723. .185676. .187693. . 187471. 
3 S .183811. .174727. .160351. .139054. .105679. .061853. 
3 $ .000000. .665059. .665455. .650088. .597279. .505134. 
3 5 .346587. .148142. .095668. .102680. .086671. .097059. 
3 $ . 098742. .099018. .097839. .093930. .087397. .077234. 
3 $ . 060674. .037806. .0O00000. .664065. .665199. . 649027. 
3 $ .589969. .503893. .318433, .037348. -.008421, .019818, 
3 $ .000332. .000176. .001137. - .000052. .000110.O .000049, 
3 $ -.000003. .000015. .000001. .000000. .000000' 
30: 
3 DATA T281' 1.812462, 1.803797. 1.779917. 1.743933. 1.697561. 
3 $ 1.642354, 1.580187, 1.512403. 1.433459, 1.361438, 1.277126. 
3 $ 1.185056. 1.083620, .971225. .846358. .707767. .554544. 
3 $ .385833. .201110. .000000. 1.812464. 1.804599. 1.780190. 
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3 S 1.744339. 1.698114. 1.642156. 1.580258. 1.5120339 1.438310. 
3 S 1.360670. 1.2758719 1.183627. 1.082572. .969925, .845414. 
3 S .707065. .553800. .3855379 .200987. .0000009 1.8124709 
3 S 1.804088. 1.779997. 1.743930. 1.697262. 1.641171. 1 578167. 
3 S 1.509118. 1.434811. 1.356041. 1.270996. 1.178688 1.077531 
3 S .965507. .841439. .703760. .551440. .383840. .200135. 
3 S .000000. 1.812480. 1.804286. 1.780041. 1.743850. 1.696785. 
3 S 1.639708. 1.575858. 1.505016. 1.428985. 1.349233. 1.263228 
3 S 1.170514. 1.069672. .958194. .835028. .698500. .547470. 
3 S .381120. .198785. .000000. 1.812494. 1.804566 1.780106. 
3 S 1.7437429 1.696139, 1.637715. 1.572120. 1.498240. 1.420804. 
3 S 1.333491, 1.252129. 1.158880, 1.058436. .947730. .B25919 
3 S .691039. .541792. .377341. .196320. .000000' 
3C 
3 DATA T2B2' 1.812512. 1.803998, 1.775871. 1.7430879 1.694535. 
3 S 1.635131. 1.586748. 1.4911509 1.410235. 1.35772. 1.233056. 
3 S 1.143289, 1.0429338 .933683. .813622. .680922, .534227 
3 S .372335. .194452, .000000. 1.8125359 1.804636. 1.780053. 
3 S 1.743105. 1.693890. 1.632332. 1.561908. 1.482589. 1.3973069 
3 S 1.3104329 1.2189229 1.1238768 1.024166. .916070. .798130. 
3 S .688203. .524629, .365703. .191152, .000000. 1.812562. 
3 S 1.804525. 1.779978. 1.742651. 1.632450. 1.629129. 1.55381. 
3 S 1.471824. 1.381976. 1.290530. 1.196132. 1.099766. 1.0003729 
3 S .8941259 .778990. .652497. .5127 55 .357874. .187297. 
3 s .000000. 1.812594. 1.804034. 1.779775. 1.741966 1.690619. 
3 S 1.625704. 1.547840, 1.459412. 1.364298 1.268616 1.168500. 
3 S 1.0704349 .9711639 .8673219 .755669. .633369 .498295. 
3 $ .348474. .182683. .000000. 1.8126319 1.804882. 1.780046. 
3 S 1.742102. 1.690069. 1.622446, 1.541769. 1.447333. 1.344371. 
3 S 1.2413029 1.136328. 1.0356349 .937070. .835330. .727381. 
3 S .610123. .480906. .336277. .176597) .000000/ 
3C 
3 DATA T2B33 1.812674, 1.804514. 1.7799089 1.741544. 1.688473. 
3 S '.619129. 1.5339579 1.433217. 1.3223399 1.203403. 1.0983569 
3 S .993703. .895172. .7S6782. .694005.o .582821. .460202. 
3 S .322895. .1700379 .000000. 1.8127229 1.8044719 1.77989 
3 S 1.7412369 1.6873349 1.616149. 1.526916. 1.4192339 1.298555. 
3 S 1.174161* 1.053505. .943827. .845505. .750968. .654130. 
3 $ .550195S .435645# .3065279 .161958 .000000. 1.8127779 
3 $ 1.805058. 1.780128. 1.741380. 1.686997. 1.6137199 1.521466 
3 S 1.406313. 1.273462. 1.135947# 1.001613. .884621.* .786898 
3 $ .696734. .606762. .511439. .406689. .286559. .152028. 
3 S .000000. 1.812839 1.804563. 1.780002. 1.740978. 1.685927. 
3 S 1.611738. 1.515692. 1.393605, 1.2481079 1.0895W82 .938410. 
3 S .813031. .715716. .6324419 .551984. .466892. .372729 
3 S .264830. .141390. .000000. 1.8129079 1.805068o 1.780247. 
3 S 1.741255. 1.686051. 1.610650. 1.5128089 1.384386. 1.22378S. 
3 S 1.042833. .865472, .727029, .631918. .556971.* .4B66419 
3 S .413473. .332842. .237065. .127525. .000000' 
C 
3 DATA T2B4' 1.812984. 1.805192. 1.780383. 1.7414399 1.681779 
3 S 1.610360. 1.5117029 1.3789349 1.202751. .9893449 .7760659 
3 S .621900. .531492, .468656* .41 1693. .352301, .286265, 
3 S .2057409 .111963. .0030000 1.813069. 1.804697, 1.780326, 
3 S 1.7413979 1.686091. 1.610869. 1.512334, 1.378489, 1.189577. 
3 S .9303S9, .661607. .490722. .412699, .3667659 .326568. 
3 S .282469. .231625. .170024. .0941419 .000000. 1.813160. 
3 S 1.805519. 1.780751. 1.742164. 1.6875059 1.612441, 1.516513. 
3 S 1.386757, 1.188946. .877400, .520356. .324343. .2696469 
3 $ .251313. .226507. .198371, .167254. .122852. .070127. 
3 S .000000. 1.8132639 1.805296. 1.7808269 1.742578. 1.688169. 
3 $ 1.614840. 1.522489. 1.398628. 1.213697. .8307049 .312S26, 
3 S .113950, .124332. .125649, .116255, .1048859 .090949, 
3 $ .068948. .041773. .000000. 1.813440t 1.804854. 1.780815, 
3 $ 1.743384. 1.*687783. 1.618464, 1.530878. 1.400121. 1.285768. 
3 $ .821258. -. 032682. -.1l1559., .012283. -.014629. -.006489, 
3 $ .001195.gS - .002022. -.v000161, .000030, .000000' 
3C: 
3 DATA T331' 1.773236. 1.766725. 1.*748071. 1.718604, 1.679909. 
3 $ 1.633268, 1.579784, 1.519841. 1.453204. 1.379446, 1.297450. 
3 $ 1.205985. 1.103758. .989539. .862149. .720610, .564193. 
3 $ .392213. .204250. .000000. 1.773236. 1.7675044, 1.748316. 
3 $ 1.718552. 1.680384. 1.633000. 1.579827. 1.519512. 1.452174, 
3 $ '1.378866. 1.*296418. 1.204793. 1.102946, .988443. .861383. 
3 $ .720050. .563550, .391987. .204161. .000000., 1.773235. 
3 $ 1.766983. 1.748062. 1.718408. 1.679334. 1.631816, 1.577655, 
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3 s 1.5162. 1.449031. 1.374781. 1.2213. 1.200547. 1.098. 
3 s .84637. .857921. .717150, .561489. .39048. .203402. 
3 s .000000. 1.773233. 1.767143. 1.74?W737 1.718099. 1.678521 
3 S 1.630010, 1.574978. 1.512807. 1.443801. 1.368B68. 1.285571. 
3 $ 1.193611. 1.091896. .9783649 .85235 .712594. .558024. 
3 $ .388108. .202222. .000000. 1.773231. 1.767370. 1.747912. 
3 S 1.717666. 1.677386. 1.627517. 1.5711939 1.5072984 1.436458. 
3 $ 1.360438. 1.276110. 1.183734. 1.082343. .963388. .844534. 
3 $ .706117. .553056. .384798 .200586. .000000 
3C 
3 DAT T3A w 1.773228 1.766756. 1.747495. 1.716588. 1.675129. 
3 S 1.624252 1.565484. 1.4989506 1.426968. 1.348532. 1.263272 
3 S 1.170505 1.069087. .957311. .833839. .697242. .546404. 
3 S .380355. .198387. .000000. 1.773224. 1.767308. 1.7474498 
3 S 1.716115. 1.673707. 1.620573. 1.560086. 1.491212. 1.415361. 
3 S 1.335315S 1.2479329 1.154145. 1.053206. .942199. .820437. 
3 S .6861489 .537935. .3744969 .195468. .000000. 1.773219. 
3 $ 1.7671219 1.747116. 1.7150639 1.6712868 1.616250. 1.52832 
3 $ 1.4807049 1.401588. 1.318295. 1.228761. 1.1338939 1.033017. 
3 $ .923331. .803746. .672297. .527379. .367490. .192005. 
3 S .000000. 1.7732149 1.766549. 1.746S29. 1.713688. 1.668283. 
3 s 1.611431. 1.544289. 1.468434. 1.385678. 1.297847. 1.205703. 
3 S 1.109405. 1.008261. .900242. .783280. .655274. .514409. 
3 S .358974. .187805. .000000. 1.773207. 1.767280. 1.746580, 
3 S 1.713108. 1.666456. 1.606479. 1.536763. 1.456217. 1.367702. 
3 S 1.276349. 1.179610. 1.080647. .979657. .872679. .758467. 
3 s .634579. .498666. .347884. .182253. .000000' 
30 
3 DATA T303/ 1.773200, 1.766814. 1.746110. 1.711710. 1.663318. 
3 S 1.601104. 1.5270369 1.441591S 1.347707. 1.24965. 1.148220. 
3 S 1.046286. .944397. .839233. .7287519 .6097879 .479649. 
3 S .335456. .176127. .000000. 1.773191. 1.76660. 1.7457499 
3 S 1.7105229 1.6S0490. 1.5S5683. 1.5174329 1.426453. 1.325900. 
3 S 1.220417. 1.112360. 1.006002. .902860 .799418. .692918. 
3 S .579813. .456730. .320019. .168466. .000000. 1.773182. 
3 S 1.767118. 1.7456109 1.709769. 1.658354. 1.590402. 1.508589. 
3 $ 1.4114129 1.302522. 1.189105. 1.071797. .958990. .854169. 
3 $ .751949, .649M.3t .5437169 .429216. .300895 .158910. 
3 $ .000000. 1.773172. 1.766S14. 1.745120. 1.708369. 1.655252. 
3 $ 1.585137. 1.498306. 1.394964. 1.278019. 1.152286. 1.024370. 
3 S .903245. .794602. .694648. .5987C1. .500914 . 396192. 
3 $ .279503. .148374, .000000. 1.773160. 1.766886. 1.744984. 
3 $ 1.707694. 1.653350. 1.580377ft 1.48993. 1.379974. 1.253020. 
3 $ 1.115450. .971980. .838405. .725462. .626408. .536576. 
3 $ ,448780. .356518. .251666. .1344189 .000000' 
3C 
3 DATA T$t4 1.773148. 1.766886. 1.744770. 1.706891. 1.651350. 
3 $ 1.576q61. 1.481777. 1.3654409 1.228351. 1.075319. .912514. 
3 .$ .761 1 640660p .543899. .462778. .387042. .309008. 
3 S .2l .A7 .118413. .000000. 1.7731359 1:76E282; 1:744374. 
3 S 1.70;5Al.1.l649078P 1.572301. 1.473805. 1.3517689 1.205234.p 
3 S 1.033233. .846789. .668069. .534340. .443791. .37S286. 
3 S .313987. *252003. .182072p .099697. .000000. 1.773122. 
3 S 1.766964. 1.744468. 1.705732. 1.6484439 1.569546. 1.469025. 
3 S 1.341577. 1.1852591 .997438p .7776349 .558751. .410830. 
3 S .323718. .269571* .225297. .183201. .132078. .074306. 
3 S .000000. 1.773107. 1.766642. 1.7442609 1.705180. 1.647300. 
3 S 1.5675429 1.464628. 1.333501. 1.163114. .965945. .712731. 
3 $ .415359. .235466. .178828. .148860. .122781.* .100598. 
3 $ .074529, .044213. .000000. 1.773086. 1.768180. 1.744056, 
3 $ 1.704671. 1.646615. 1.5664509 1.461852. 1.330633. 1.155519 
3 $ .950860. .681654. .214989. -.017429. .020759. .009179. 
3 $ - .001696 .002869 . 000228. -.000042. .000000 

3 DATA T431' 2.170821.* 2.163987. 2. 143856. 2.110988. 2.065397. 
3 $ 2.009438. 1.941830. 1.863493. 1.774542. 1.675014. 1.564610. 
3 $ 1.442931. 1.309491. 1.163695. 1.004949. .832636 .646464. 
3 $ .445800. .230332. .000000. 2.170821. 2.164943. 2.1441?9. 
3 $ 2.111432. 2.066755. 2.009426. 1.942369. 1.863750. 1.774086. 
3 $ 1.675211. 1.564298. 1.442411. 1.308363. 1.163138. 1.004666. 
3 $ .832533. .646076. .445769. .230402. .000000. 2.170820. 
3 $ 2.164315. 2.143935. 2.111047. 2.065983. 2.008905. 1 .941145. 
3 $ 1.862298. 1.772663. 1.672951. 1.562037. 1.440076. 1.306720. 
3 $ 1 .160872. 1.002466. .830622. .644766. .444734. .2Z29870. 
3 $ .000000. 2.170820. 2.164526. 2. 143966. 2.111020. 2.065810. 
3 $ 2.008224. 1.940180. 1.860721. 1.770317. 1.670257. 1.558742. 
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3 $ 1.436419. 1.303074. 1.157231. .999171. .827838. .642567o 
3 $ .443231. .229120. .000000. 2.170820. 2.164825. 2.144011. 
3 $ 2.110983. 2.065571. 2.007288. 1.938823. 1.858512. 1.767043. 
3 s 1.6425. 1.554060. 1.431208. 1.297840. 1.151993. .994439. 
3 s .823833. .639381. .441110. .228067. .000000' 
3C 
3 DATA T4B2/ 2.170819. 2.164098. 2.143687. 2.110309. 2.064295. 
3 $ 2.005964. 1.936141. 1.854948. 1.762840. 1.660457. 1.547481. 
3 $ 1.424034. 1.290127. 1.144734. .987705. .818033. .635024. 
3 $ .438071. .226540. .000000. 2.170818. 2.164806. 2.143849. 
3 $ 2.110422. v.064206. 2.004627. 1.934402. 1.851812. 1.757772. 
3 S 1.654704. 1.540039. 1.415545. 1.281500. 1.135869. .979508, 
3 S .811029. .629400. .434190. .224595. .000000. 2.170817. 
3 S 2.164608. 2.143686. 2.109968. 2.063200. 2.002971. 1.331453. 
3 S 1.847434. 1.751836. 1.646789. 1.530574. 1.404844t 1.270023. 
3 S 1.124503. .968880. .801829. .622193. .4Z9281. .222137. 
3 $ .000000. 2.170816. 2.163945. 2.143354. 2.109216. 2.06170?. 
3 $ 2.001097. 1.927777o 1.842216. 1.745099. 1.637202. 1.519244. 
3 $ 1.391932. 1.255739. 1.110388. .955489. .790119. .613047. 
3 s .423046. .219010o .000000. 2.1708159 2.164878. 2.1435729 
3 $ 2.109384. 2.061619o 1.99350. 1.925450. 1.837810. 1.737671. 
3 S 1.6282609 1.507046. 1.377197. 1.240026. 1.0935249 .939374. 
3 $ .775977. .601606. .414888. .214878. .000000' 

3 DATA T483/ 2.170814o 2.164347. 2.143280. 2.108681 2.060168. 
3 S 1.997326o 1.921510. 1.831946. 1.729613. 1.616503. 1.432337. 
3 S 1.359565. 1.219738. 1.072601. .919024. .757839. .587115. 
3 S .405026. .209919. .000000. 2.170812. 2.164198. 2.143122. 
3 $ 2.108206. 2.059072. 1.995349. 1.917902. 1.8262049 1.721113. 
3 S 1.604316. 1.476192. 1.339462. 1.196371. 1.047303. .893327. 
3 $ .735197. .568763. .392173. .203410. .000000. 2.170811. 
3 S 2.164797. 2.143227. 2.108187. 2.058696. 1.993526. 1*915086. 
3 S 1.821011. 1.712356. 1.592315. 1.458899. 1.316856. 1.169561. 
3 S 1.016823. .863034. .706960. .545518. .375474. .194900. 
3 S .000000. 2.170809. 2.164094. 2.142888. 2.107423. 2.057178. 
3 S 1.991610. 1.911075. 1.814909. 1.703567. 1.578141. 1.439553. 
3 s 1.291027. 1.136420. .975244. .823818. .670430. .515493. 
3 S .3549359 .184513. .000000. 2.170807. 2.164585. 2.142972o 
3 S 2.107393. 2.356834. 1.930022. 1.908513. 1.810066. 1.695079. 
3 S 1.565655. 1.420163. 1.2633749 1.100096, .934038, .775150, 
3 $ .624343. .476731. .326596, .170005, .000000' 
3C 
3 DATA T4B4/ 2.170805. 2.164616. 2.142908. 2.107137. 2.056178. 
3 $ 1.988573. 1.905844. 1.805380. 1.687196. 1.553012. 1.400355. 
3 S 1.233503. 1.057230. .878645, .712617. .563897. .426032. 
3 S .290954. .I51871. .000000. 2.170804. 2.163904. 2.142599. 
3 S 2.106497. 2.054970. 1.987269. 1.902875. 1.800825. 1.680286o 
3 S 1.540537. 1.381154. 1.202803. 1.008545. .811488. .629457. 
3 s .482260. .359282. .245319. .128858. .000000. 2.170802. 
3 S 2.164764. 2.142853. 2.106823. 2.055320. 1.986490. 1.901954. 
3 S l.73B338. 1.674820. 1.532175. 1.3O5132. 1.175784. .959747. 
3 * .729965. .526280. .377719. .269795. .181745. .096658. 
3 s .000000. 2.170800. 2.164388. 2.142693. 2.106501. 2.054723. 
3 S 1.985861. 1.900494. 1.796024. 1.671037. 1.524901. 1.352314. 
3 * 1.151884. .913571. .639924. .368356. .220849. .155262. 
3 $ .105409. .057354. .000000. 2.170798. 2.163829. 2.142488. 
3 * 2.106133. 2.054137. 1.946547. 1.899508. 1.794943. 1.668884. 
3 * 1.521450. 1.346740. 1.128583. .897938. .572877. .099774. 
3 * -.018436. .031183. .002476. -.000457. .000000' 
3C 
3C IKTERPOLATE MttERICAL SOLUTION BY OUADRATICS 
3C 
3 CALL UUADRDX.X.YTABLE.CR1D. GRIDNC.GRDD.rGRID.tCRDD.MtRDD.DERUSL) 

3 TRUE I DRVSLC6) 
3C 
3 RETI*tl 
3 EtID 
3 f'LtCT0IO1 DCX) 
3 fl=0O. 
3 I (X .ME. 0. ) D'1.'X 
3 RETURM 
3 ErND 
3 rUNCTIOII C(X) 
3 CUsO. 
3 If tX .ME. 0. ) Cal./X*'*2 
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3 RETURt1 
3 END 
3 FLUCTION A(X) 
3 A a 0. 
3 IF (X .LE. LA) Arl. 
3 RETURh 
3 EtD 
3 FL#CTIO1 B(X) 
3 B a 1. 
3 IF (X LE. &A) B30. 
3 RETURN 
3 END 3 

_____D_ _ _ ___________ _____ _________ 

*EOR 

* MARO 52 * 
.***. **. *. 
* 2000000200020 
1 04IO DICIESIOS $ HOCENEOUS 
I R(X.Y)XXS + R(X.Y)UYYS + R1(X.Y)XS + 
1. R2(X.Y)UYS (-A)tL S = 0.0 
2 MIXED 
2 Xno. M MIXED w tl.)U + (-l.)UX a 1. 
2 (ml. . MIXED ? (I.)U + ( 1)UX a 1. 
2 YV0. MIXED a (1.)U * (-1.)UY a 1. 
2 Ya1. * nlXED w (1.)U * ( 1.)UY a 1. 
3 FUNtCTIONI TRUE(X.Y) 
3C 
3C **.*..*.****-v*..*.*o *** * *-.e-***-*-*-*--*|** _ I 
3C * * 
3C * CRO 52 PARETERS * 
3C 
3C * ***.***- **........**......*.*..*..O.@@* * *@****.~~*****. 

3C 
3C * 
3C ----- - 
3C * 211 * 
3C * I * 
3C 12 3C 4 1 2 
3C I 
3C * 49 I 3 
3C * 
3C 
3: 
3 REAL DERVSL(6). CRID(20). TABLE(20.20). 
3 * T1B1(100). T1B2 100). TIB3(100)9 T134(100), 
3 s T2Bl(l00). T2B2t100). T2B3(100). T2B4(100). 
3 $ T3Bll100). T3B2(100). T3B3(100). T3B4(100) 
3 EQUIVALEhCE (TABLE(1. 1) . T1331(1)). 
3 S (TABLE(l. 6) . T&B32(1)). 
3 s (TABLE(l.ll) * T&BB33(1))t 
3 S (TABLE(1.16) . T1BB43(1)) 
3 DATA tGRID. NGRDD. GRID /20, 20. 0.30300000. 0.0526316. 
3 S0.1052632. 0.1578947. 0.2105263. 0.2631579. 0.3157895. 
3 50.3684211. 0.4210526. 0.4736842. 0.5263158. 0.5783474* 
3 50.6315783, 0.6842105. 0.7368421. 0.7894737. 0.8421053. 
3 50.8947368. 0.9473684. 1.0000000/ 
3C 
3C APPROXIMATE SOLUTIOM O LINEARIZED PROBLEM USING 
3C P3-Cl CLLOCATION (8 X 8 GRID) 
3C 
3 DATA TIB1/-2.295261.-2.477411.-2.674675. -2.883587.-3.1002609. 
3 S-3.3195949-3.S36248.-3.744104.-3.336499.-4.106518.-4.247266. 
3 S-4.$35371. 4.*415667.-4.433288. -4.402111.o 4.o3Z1443.-4 . 1933857. 
3 S-4.o022659.-3.o815750.-3.5836B0.-2.477411 . 2.*669367.-2.8?7S542. 
3 5-3.s097772.-3 . 36190 .-3.5 57712.-3.v7BS302.-4.v005670.v 4.v208767. 
3 *-4.v388890.- ~4.*537280.*-4.*648595. 4.716580.4 - 734307.* 4.? 03236.s 
3 S-4.618365.-4.*481900.-4.*304610.8-4.o085016.'3.8838016.2.v674675. 
3 5-2.s877542.-3.097131. -3.*329554.-3.v570681.z-3.814999. -4.v056496. 
3 S-4.s288487.s-4.*503424.-4.*693803, -4.8 514?2. -4.*9623.Z35.041497 . 
3 5-5.*061752.X-5.*028399.-4.939129. -4.*73625.-4.607167. -4.*376274. 
3 S-4.v1 16688. -2.8835BS. -3. 097765.-3.329551.*-3.*574802.-3. 823377. 
3 s-4.*087612. -4.343046. -4.5 88738. -4.816699. -5 0O18982. -.186777. 
3 S-5.313044. -S.390557. -5.413020. -5.379412. -S.285998. -5.1:35442. 
3 S-4.*936543. -4.62186. -4.4169333,-3.100256. -3.326178. -3.z57067S, 
3 S-3.829375. -4.098i32. -4.3711l39. -4.*641469.4.9O 1875.* 5.143944. 
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3 S-5-359355.-5.538342. -5.673801 577-5. d.8329,7.-5.7005O0, 
3 S5.652781.-5.494061* -5.28534.-5.026S1. -4.735006 
3C 
3 DATA TlB2/-3.319588.-3.557704.#-3.814952,-4.0876079-4.371136. 
3 5-4.659276.-4.945238.-5.221158.-S.478167.-5.707150.-5.89BE26. 
3 S-6.343968.-6.134685.-6.i64839.-6.130549. -6.029687. -5.865297. 
3 S-5.642867.-5.371350. -5.064797.-3.536238.-3.786231.-4.056465. 
3 S-4.343003.-4.6414099-4.945226.-5.2472009-5.539237.-5.811945. 
3 S-6.055s99.-6.2604489-6.416966,-6.516584.-6.550719.-6.5189B7. 
3 S-6.415240.-6.242166. -6.012213. -5.725112.,-5.39S?979.-3.7440919 
3 S-4.005609*.-4.288457. -4.58B698.-4.901821.*-5.221142* -5.539S32 . 
3 S-5.847568.-6.136268. -6.395407. -6.613634. -6.781725 -6.890016. 
3 S-6S.529951.-6.895629.-6.793538.-6.614476. -6.373268.-6.072755 
3 S-5.731579.-3.936482 -4.2087489-4.503405.-4.816681 -5.143926. 
3 S-5.478153.-5.811935.-6.136262.-6.440792.-6.714804.-6.947114. 
3 5-7.126991 *-7.243976. -7.290879.-7.261707.-7.153986.-6.970878, 
3 S-6.717139. -6.404S41.*-6.049B37.-4.106496.-4.388683.-4.6937159 
3 S-5.018842. -5.359151.-5.707101.-6.055B499-6.395290.-6.714795. 
3 S-7.004259.-7.249851.-7.441904.-7.5695S64-7.621950.-7.597948. 
3 S-7.489698.-7.299751.-7.041875.-6.715955.-6.343822' 
3C 
3 DATA T1B3/-4.2472399-4.5371669-4.851413.-5.186694.-5.538230. 
3 S-5.898587.-6.260363.-6.613568,-6.9470999-7.249844.-7.508522. 
3 S-7.711945.-7.848491.-7.908426.-7.887137.-7.779087.-7.587039. 
3 s-7.319862.-6.9848799-6.6016929-4.3523399-4.648452.-4.969551. 
3 -5-.312937.-5.673655.-6.043918.-6.4168319-6.781617.-7.126969, 
3 s-7.4418139-7.71 13902.-7.925710.-8.071085.-8.137910.-8.120494. 
3 S-8.0136409-7.8200499-7.547003.-7.204432.-6.81159G. -4.415631. 
3 S-4.716214.-5.041344,-5.390302. -5.757608.-6.134592. -6.516233. 
3 S-6.889737.-7.243942. -7.563313.-7.848370.-8.071077. -8.225159. 
3 S-8.297419.-8.285615.-8.180966,-7.985598.-7.712056.-7.363217. 
3 5-6.961731. -4.433248.-4.734183.-5.061680.-5.412922.-5.783169. 
3 S-6.164781. -6.550599.-6.929851. -7.290843.-7.62186 5-7.9083789 
3 S-8.1378S.-8.S2974129-8.3763239-8.367628.-8.265814.-8.073288 
3 S-7.7964139-7.4464839-7.043072.-4.402068.-4.7028059-5.028218. 
3 S-5.379106.-5.749601.-6.130437*-6.518531*-6.8992659-7.261659S 
3 S-7.5975249-7.88&323 -8.120401.*-8.285385.--8.367567.-8.363758 
3 5-8.265618.-8.074885-7.801117.-7.451618.-7.047560/ 
3C 
3 DATA TIB4'-4.321397. -4.617910.-4.938938.-5.285676. -5.652307. 
3 S-6.029568.-6.414758.-6.793152.-7.153333.-7.489248.-7.778864v 
3 S-8.013537.-8.180719. -8.265745.-8.265612.-8.171591.-7.965176. 
3 S-7.716002.-7.370826.-6.970863.-4.193810.-4.481816.-4.796561. 
3 $-5.135366. -5.493972. -5.865238.-6.242077.-6.6143389.-6.970830. 
3 S-7.299675.-7.586987.-7.820012,.-7.98555S.-8.0732&6.-8.074875. 
3 $-7.985171.-7.806041.-7.541693.-7.205032.-6.814478.-4.0226:0. 
3 S-4.303958.-4.606906.-4.936086.-5.284853. -5.64271'3.-6.011492* 
3 S-6.372695.-6.717078.-7.0411319-7.319499.-7.546800.-7.711523.# 
3 S-7.796268.-7.800902.-7.715782,-7.541672.-7.287505.-6.960953. 
3 S-6.581414.*-3.815741. -4.084604.-4.376095.-4.6918090-5.026501. 
3 S-5.371237.-5.724659.-6.072391 -6.404786.-6.715491.-6.984646. 
3 S-7.204297.-7.362887.-7.446387.-7.451482.-7.370689.-7.205016. 
3 S-6.960951.-6.647758.-6.283551.-3.583633.-3.837966.-4.116637. 
3 S-4.416881.-4.734953*-5.064746.-5.399747.-5.731531.-6.049792. 
3 S-6.343780.-6.601654.-6.8115649-6.961704.-7.043052. -7.047545, 
3 5-6.9708539-6.814473.-6.581412.-6.283551.*-5.937218/ 
3C 
3 DATA T2BI/ .478938. .448750.* .413085. .372015. .325851. 
3 s .275479. .221884. .166543. .111361. .058370. .009911. 
3 5 -. 031690. -.064102. -.085586. -.094622. -.090432. -.0733598 
3 S -.043993. -.004295. .0430999 .448750. .417191. .379138. 
3 S .335726. .286911. .233106. .176590. .117718. .058754. 
3 S .002853. -.048907. - .093287. -.127655. -.150734. -.160524. 
3 5 -. 156159. - 13B052. -.107269. - 065052. -.Q014599 .413085. 
3 5 .379139. . 338638. .292047. .239587.s .182074. . 121 051.o 
3 5 .057764. -.005507. -. 066099. -.121836. -.169745. -.207118. 
3 5 - .232144. -.*242898. -. *238B474. -. *219272. -. *186125. -.141026.w 
3 5 -.087125. .372015. .335722. .292045. .241840. .185165. 
3 5 . 122677. .056652. -.012216. -.081321. -.147148. -.208247. 
3 5 -.260841. -. *30 1842. -.3297t21. -. 341994. -.s337682. -.*3 17244 
3 s - . 281 823. -.*233080. -.o174720. .325853. 286;905. .239585. 
3 5 . 185165. . 123550. .055251. -.0167>54. -.09N2230. -. 168236. 
3 S -.{240467. -.{307984. -.*366265. -.v4 11801. -. @443187. -.457441. 
3 S - .453449. - .4317?11.* - . 33647. -. v340704. - .277178' 
3C 
3 ATAr T2BZ' . 275481. .233107. . 182076. .' Z2678. .055252. 
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3 S -'.019057. -.038575. -.181433. -.264749. -.345255 -.4197. 
3 S -.484474. -.535736. -.570941* -.587490. -.584053. -.561048. 
3 S -.519418. -.442044, -.393094. .221 888 .176583 .121053. 
3 S .056659. -.016745. -.098573. -- I185203. -.276569 -.3609. 
3 5 -.457380. -.540624. -.613044. -.670245. -.710644. -.730248. 
3 S -.727640. -.703371. -.659146. -'.596471. -.520838. .166548. 
3 s .4:17719. .057768. -.012209. -.092221. -.181430. -.276567. 
3 S -.376876. -.478604. -.576497. -.66867.O -.749234. -.813604. 
3 5 -.859284. -.882231. -.880751# -.855335. -.807546. -.739671. 
3 S -.657482. .111367# .058760. -.005501. -.081314. -.168230. 
3 S -.264744. -.369092. -.478602. -.589598. -.698110. -.799441. 
3 S -.888675. -.960848.-1.012034.-1.038636r'1.038581.-1.O12203. 
3 S -.960462. -.887457. -.798765. .058377. .002879. -*066084. 
3 S -.147116. -.240422. -.345242. -.457338. -.576464. -.698107. 
3 S -.815491. -.327263.-1.025861.-1.105371,-1.163352.-1.1$4275. 
3 S-1.195935.-1.168805. -1.114903.--1.036203. -.940054/ 
3C 
3 DATA T2B3' .009920. -.048889. -.*121823. -.208226. -.307357. 
3 S -.419750. - .540598, -.668649. -.799436. -.927260.-1.048283. 
3 S- 1.:55702.-1.243353.-1.307288.-1.342371.-1.345980.-1.318398. 
3 S-1.261056.-1.177632.-1.075312. -.031679. -.093256. -.169727. 
3 S - .260810. -.366224. -.484457. -.613001. -.749258. -.888666. 
3 S-1.3"425829.-1.155687. -1.271499.-1.366755.--1.436631.-1.475942. 
3 S-1.481661*-1.453930- L.394011*-1.306258.-1 . S3151 -.064089. 
3 s -.127585. -.207084* -.301774* -.411703. -.535708. -.670135. 
3 S -.813515. -.960835.-1.105?81.-1.243309.-1.3751.-1.468469. 
3 S-X.544190.-1.587655.-1.535538.-1.567967.-1.506864.-1.415280O 
3 S-:.3oISs9. -.035572. -.I50704. -.222123. -.329691. -.443149. 
3 S -.570920, -.710603. -.859249.-1.012019.-1.163319.-1.307269. 
3 S-1.436625.-1.544187.-1.624282.-1.671116.-1.681080 -1.654075. 
3 S-1.591147.-1.497287.-1.380616. -.094606. -.160425. -.242852. 
3 S -.341505. -.4573t39 -.587453. -.730096. -.882109. -1.038616. 
3 S-1.134117.-1.342292.-1.475904.-1.587562.-1.671092.-1.720865. 
3 s-:.732707.-1.706363.-1.643403.-1.548036,-1.428969' 
3C 
3 DATA T2B4/ -.090415. -.156058. -.238425. -.337588. -.453314. 
3 $ -.584014. -.7274799 -.830622.-1.038559.-1.195767.-l.348958 
3 S-1.481618*-1.595438*-1.681051.-1.732704,-1.746057.-1.720747. 
3 S-1.658304.-1.562861. -1.443236. -.073341. -.138027. -.213250. 
3 S -.317218. -.4316819 -.561025. -.703338. -.855305.-1.012183. 
3 $s-.168773.-1.318375.-1.453913.-1.567948.-: .654065.-1.7063S7. 
3 S-1 .720745.-1.696789 -1.635080. -1.541078.-: .422911* -.043975. 
3 S -.107112. -.186057. -.2816899 -.393448* -.519368. -*6589049 
3 S -.807352. -.960437.-1.114624.-1.2609.9.-1.393928.-1*506649. 
3 S-1.591087. -:.643312.-1.658212.-1.635070.-1.575540.-1.483884. 
3 5-1.36232S. -.C 04278, -.06495C. -.140978. -.232932. -.340577. 
3 S -.462005. -.536317. -.739546. -.8874349-1.03S027.-1.177542. 
3 S-1 '.306202.-1.415146.-1.497246.-1.547978,-1.562803.-1.5410719 
3 S-1.4838839-4.3357369-1.2844209 .043116. -.014581* -.087106. 
3 S -. 174700. -.277158. -.3930739 -.520818* -.657461. -.798745. 
3 $ -.940035.-1.075294.-1.1 98136.-1.30:356*-1.380606.-1.428962. 
3 S- -1.44323: _-zI.4 "22908-: 13832 .284419.-1.178408' 
3C 
3 DATA T381 .12639. .075205. .0173259 -.038118. -.080112. 
3 S -.0974589 -.0795819 -.024216. .0605049 .162810. .2610369 
3 5 .332862. .359965. .342591. .287119. .212626. .143734. 
3 S .103549. .100115. .1302469 .0752059 .020373. -.042050. 
3 s -.101862. -.147469. -.1672739 -.149574. -.091639. -.002502. 
3 S .103916. .206778. .280741. .305633. .283781. .221892. 
3 S .140192. .065262. .022950. .020287. .053445. .0173259 
3 S -.042050. -.110341. -.176784. -.228282. -.251777. -.234698. 
3 5 -. 174545. -.od081441. .0 2825. .134458. .205991n .223217. 
3 S . 18911l4. .113010. .018683. -.v064618. -.109534. -.4103166. 
3 5 -.o070020. -. t038116. -. *101831.* -.o176773. -.*250301. -. *308100. 
3 S -.s3361l22.l -.l319666.l - .256733. -.153lS235.* -.*044530. . 060156.o 
3 S .125920. .130340. .077332, -.*017064. -. 127447. - .221919. 
3 5 -.268508. -.*263312 -. ~v21l6610 - .080108. -.*147420. -. *228263. 
3 5 -.308098. -.371130. -.402143. -.384584. -.317027. -.213899 
3 $ -.095618. . 007775. .064722. .051l990. - .023385. -.e138876. 
3 S -.2856 1 7 - . 36370. - .4 15238 - .403400.i -.348836 

3 DATA T332' - . 057453. - . 16n7267 - .251763. - .336117. -. 402140. 
3 $ - .432453. - .4 10589. - .335666. - .224880. - .1 01519. - .000451. 
3 $ .0545318. . 012975.9 - .083526. - .21 9719. - .357686. - .461898. 
3 5 - .501 784.f -.*480 710.* - . 419285. -.079575. -.*1 4941t6, - .234638 
3 5 -.*31 3592. -.*384472. - .4105S70.* -.*381637. - .295745. - .1 741 11 . 
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3 S -.045230. .053343. .089567. .040849. -.074972. -.221806. 
3 S -.359540. -'.455228. -.482402. -.447999. -.381213. -.024211. 
3 S -.091514. -.174437. -.256673. -.316937. -.335648. -.295742. 
3 S -.197406. -.065352. .067300* .163109. .187597. .122775. 
3 S -.004551. -. 150943. -.272313. -.341646. -.340535. -. 288626. 
3 S -.220243. .060508. -.002454. -.081435. -.1527*. -.213850. 
3 S -.224873. -.1741069 -.065350. .073450. .206813. 293471. 
3 S .301683. .219464. .486174. -.048721. -.136533. -.160111. 
3 S -.11S00l. -.036935 322329. 162811. .104116. .0297. 
3 S -. 044440. -.095479. -.101490. -.046247. .067286. .206815. 
3 S .331725. .400547. .386785. .286505. .145475. .028720. 
3 S -.009277. .033598. .130024. .248837. *327546/ 
3C 
3 DATA T3B33 *261032. .206867. .134488. .060196. .007941. 
3 S -.000435. .053339. .163107. .293475. .400549. .4430895 
3 S .397749. .269392. .120930. .028570. .0465849 .161454. 
3 S .333233. .496164. .581070. .332953. .280758 .2055354. 
3 S .125918. .0&4725. .045324. .089512. .187555. .301687. 
3 $ .336745. .397728. .315747. .153868. -.011971. -.090161. 
3 * -.024029, .158654. .401369. .614031. .713694. .359952. 
3 S .305744. .223233. .130337. .051993. .012984. .040670. 
3 S .122636. .215465. .286367. .26M328. .153868. -.041879. 
3 S -.237410. -.321575. -.230112. .000162. .291386. .551835. 
3 5 .6753)3. .342575. .283785. . 189109. .077326. -.023385. 
3 S -.083522. -.075012. -.004580. .086177. .145441. .1209149 
3 S -.011972. -.237410. -.458370. -.561218. -.473735. -.231550. 
3 S .094315. .379656. .515872. .287103. .221900. .113007. 
3 S -.117075. -*138884. -.219716. -.2219352. -.151058. -.048722. 
3 S .028994. .028556. -.090070. -.321295. -.561147. -.693219. 
3 S -.641533. -.43256A. -.115902. .167791. .309678- 
3C 
3 DATA T334/ .212612. .140202. .018682. -.127456. -.265623. 
3 S -.357682 -m.3S9694. -.272436* -.136537. -.009309. .046566. 
3 S -.023935. -.2298179 -.473G57; -.641f28. -.650813. -.507641. 
3 S -.244456. .008817. .145796. .143724. .065254. -.064623. 
3 S -.221921. -.0369367. -.461891. -.455236. -.341655. -.160116. 
3 s .033586. .161442. .158656. .000188. -.231535. -.432552. 
3 S -.507633. -.443508. -.257927. -.054149. .068162. .103541. 
3 S .023083. -.109489. -.268428. -.415111. -.501757. -.482510. 
3 S -.341024. -.11SOl. . 129941. .333186. .401493. .291788. 
3 * .094426. -. 115636. -.2441789 -.257835. -.136802. .005410. 
3 5 .097410. .100109. .020366. -.109138. -.263262. -.403320. 
3 S -.480691. -.448062. -.288681. - '03S947. .248778. .496127. 
3 S .614100. .552076. .379730. .1E?962* .008997. -.054118. 
3 S .005418. .104693. .179123. .130242. .053441. -.070020. 
3 5 -.216606. -.348829. -.413277. -.381208. -.220246. .032221. 
3 5 .327529. .581051. .713681. .675303. .515886. .309701. 
3 5 .145820. .068182. .097421. .179127. .247236' 
3C 
3C INTERPLATEr NONLINEAR SOLUTION BY OUAwRATICS 
3C 
3 ICALL GUADRD(X.Y.TALELCRID. R . MR I D.NCRI D . RDD.NGRDD.o 
3C 
3 TR'JE a DERVSL(6) 
3C 
3 RETURN 
3 END 
3 FUNCTIl1 W(MfERU.X.Y) 
3C 
3 RELP1 DERtJSL(6$. GRID(9). TAB(9.9) 
3 D*WTA NGRID. tlGRDD, GRID /9. 9. 0.. 0.125. 0.250. 
3 50.375. 0.500, 0.625. 0.750. 0.875. 1.00' 

3C APPROXIMATE SOLUTION OF NONLINEAR BLEn FOR NOrtINEAR 
3C COLLOCATI0I4 
3C 
3 DfATA TAB' -.84320.-1O08350-1.342400.-1.591250-1.813110. 
3 S-1.9?6840,'-2.044640.-1.9?5460.-1.731410. -1.089850.-1.36Z380 
3 *- 1.*649620.- 1.333770. -2.188320.-Z2.377680. -2.458420. -2.382970, 
3 S-Z2.106880. - 1342390. -'1.649610. -1.976700.-Z2.303S20. -2.*599760. 
3 S-Z2.824330. -Z.926380. -2.849290. -2.538770.t- 1.591240. -1.53Q3760. 
3 S-2.303510. -2.*677900. -3. 02252Q. -3.28S9980.-~3.420640. -3. 346720. 
3 S-3.001420.-1.813090.-2.188300.-2.535750.-3.022510.-3.418130. 
3 S-3.732750, -3.897260. -3.831490.t-3. 454320. -1.976B10. -2.*377650. 
3 5-2.824300.,-3.289960. -3. 732740. -4.092360. -4.292680. -4.23SS60. 
3 5-3.837950. -2.044610. -2.* 58380. -2.926340. -3.420610. -3.s897240. 
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3 S-4.2S670. -4.5224809-4.484770, -4.071720.-1.975430. -a-.382940. 
3 S-2.849260.-3.346690. -3.831460, -4.23390.-4.484760,-4.461540, 
3 S-4.056220.-1.7313709-2.1068409-2.538740,-3.001390.-3.454290, 
3 S-3.837S30, -4.0717109 -4.056220, -3.683550' 
3C 
3C INTERPOLATE NOtINEAR SOLUTION1 BY WADRATICS 
3C 
3 CALL OARD(X. Y.TAB.GRID.CRID.lNCRID. "CD4.NGkD.DERVSL) 
3C 
3 W a DERVSL(IDERU) 
3C 
3 RETURN 
3 END 
3 FUNCTION R(X.Y) 
3 R a li.'(I. + 10.*W(s*X.Y) 
3 RETURP 
3 E1D 
3 FUMCTION RlXMY) 
3 Rl - -110./' 1.+10.*U(6.X,Y))**2*W(4,X.Y) 
3 RETURN 
3 EtD 
3 FUiICTION R2(XtV) 
3 R2 a -11O./(1l.+.0.W(S.X.Y)).*2.W(5.X.Y) 
3 RETURtN 
3 END 

'EOR 

* MCRO 53 * 

* 2000021002000 
1 TWO DIMENSIONS S CONSTANT COEFFICIENTS 
I L)cXS + UYYS - (&A)US a F(XoY) 
2 D'RICHLET 
2 X=O. * UsTRLJX.Y) 
2 X=1. * LJ=TRUE(X#Y) 
2 Y=O 0. . U=TRUE(X.Y) 
2 Y=1. * UsTRUE(XtY) 
3 FU1NCTIOfi TRUE(XtY) 
3 TRtE a COS(lB*Y)*SIM(&DB(X-Y) ) 
3 RETrl 
3 EMD 
3 FUNCTION F(X.vY) 
3 BXMY a &8*(X-Y) 
3 B2 = (&B)*(&B) 
3 UXX = -B2*SINm(B"y) 
3 U = COSt&B*Y)+SItIBXMY) 
3 UPY = -B2*U 
3 F a UXX + UY- (&A)U 
3 RETURN 
3 END 

'EOR 

* CRO 4 

* 2000000002000 
1 TWO DIMENSIONS 
I (1.+X*X)UXXS * (1.+A(Y)**2)UYYS + (2.*X)LXS 
1. (G6.*Y*A(Y))LYS - (1.+(8..Y-X-4.)**2)U$ a F(X.Y) 
2 DIRICHLET 
2 XzO . I tTRE (MX.r Y ) ( 
2 X=I. * tkTRUE(X.Y)) 
2 Y-0. * U=TRUE(X.Y) 
2 Y=I. * UuTRUE(X.Y) 
3 FUCT IOI TUE ( X.Y) 
3 AOYaA (Y ) 
3 = AtIFXI (0 . (3.-X'A0Y)..3) 
3 S = AIAXI(0 ......X-AOY) 
3 T = 0 
3 IF (S .CE. .02) T * E~(-R'S) 
3 G 2. 25.X*( X-OY . .2'AOY..3 
3 N .1' v( 1. * (8.'Y-X-4. )..2) 

3 Tt,E +G( 1 .-T) * N 
3 RETURN 
3 END 
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3 FUNCTIO A(Y) 
3 A = 4.*YY + (&) 
3 RETLRI 
3 END 
3 FUW1NCTIM FtX.Y) 
3 ADY a A(Y) 
3 AlIY a 8.*Y 
3 P2Y a 8. 
3 5n a X*(XAOY)**2 
3 ctrX a 3. *X*2 - 4. XAOY + AOY2 
3 CNXX5 6.*X - 4.*AOY 
3 CNY = 2.X*.(AOY-X)^AIY 
3 UWYY= 2.*X*AIY**2 + 2.*X*(AOY-X)*P2Y 
3 GD A AOY**3 
3 GDY a 3.*AOY**2*A1Y 
3 GDYVs 3.*(2.*AOY*AlYV* + AOY**2*A2Y) 
3 G = 2.25*G/CGD 
3 I;X z 2*.25*GCX/GD 
3 CXX = Z.2S^W5XJCGD 
3 G? a 2.259(G>GMY-G"DY)/GD**2 
3 CYY z2.25^((CD*.CYY-GlCDYYV)/GD**2 
3 S 2 2.*(GC*GDY<D*GCY )*CDY,GD*3) 
3 HD a I + (S.*Y-X-4. )**2 
3 RDX 2 -2.*(S.-Y-x-4.) 
3 HDXXa 2. 
3 HDY a 16.O(8..Y-X-4.) 
3 HDYY= 128. 
3 H = 1.HD 
3 hMX = -HDX/HD**2 
3 HXX = (-HDXX +2e*HDX*HDX'HD)/(HD"$D) 
3 HY = -HDY'HD*02 
3 HYY =(-lDYY +2.*H*.ND./HD)N/HDOHD) 
3 T = 0. 
3 TX = 0. 
3 TXX = 0. 
3 TY = 0. 
3 TYY s 0. 
3 S a ARAX1 ( O. X-AOY) 
3 IF (S .LT. .02) GO TO 10 
3 R a AtI (A0. , (3. -X/A0V)..3) 
3 T a 1.0 
3 IF (R .EO. 0.0) GO TO 10 
3 S2 3 S 
3 53 = S2*S 
3 SX = 1. 
3 SXX = 0. 
3 SY = -AlY 
3 SYY a -A2Y 
3 RX a -3.*(3. -X'A0Y)O*.2AOY 
3 RXX a 6.(*3.-X/AOY)fA0Y-2 
3 = 3.*(3.-X/A0Y')o*i2*X*AlYA0YV*O2 
3 RYY =6.(3.-X/AOY)o(X*AIY/AOY**2)0*2 + 
3 S 3..X 3.-X/AOY).*-2 (A2Y-2.eAIY**2/A0Y)/A0YVZ 
3 5 = RS 
3 OX (RX-O)'S 
3 OXX - RXX/b + 2..(R-S*RX)/S3 
3 OY = (RY-O^SY)/S 
3 QYY a (S*RYY-R*SYY)'S2 + 2.*(R*SY-S*RY)*SYS3 
3 1 * EXP(-O) 
3 TX = -OX-T 
3 TXX (OX^OX - OXX)*T 
3 TY a -OY-T 
3 TYY ( IOYQV - OYYV)*T 
3 10 U a Co(1.-T) H N 
3 UX C GXO(1.-T) - G*TX + HX 
3 UXX sGXX.(1.-T) -2.*CX-1TX - C.TXX + N1XX 
3 LiY = G^ t1.-T) CO GTY? . 
3 UYY' = GW^ ( 1.e-T)3 -2.G.Y.T' - CoT'?' NY 
3 Fl 1= ( 1. X.X )UKXX 
3 F2 = 2* *X*UX 
3 ;'3 =C1 . +AOV?) *WYV 
3 F4 = 2.oAOOA*IV.UV 
3 FS =NtD-U 
3 F u F + f2 +F3 +F4- fS 
3 RETLt 
3 EI'D 
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3 FLtICTION CDXU(X) 
3 CDXU a 2. X 
3 RETLUR 
3 END 
3 FUNCTION CDYU(Y) 
3 CDYU a 16. OY*Y) 
3 RETJRN 
3 END 

EOR 
00*-*000** 

* MACRO 55 * 

* 2022021200220 
1 TWO DIMENSIONS $ CONSTANT COflICIENTS $ HOGENEDUS 
1. POISSON S LAPACE 
I LCS + UVYS O 
2 MIXED 
2 X=0. * LIX a 0. 
2 X=6. * U = F(Y) 
2 Y=0. * MIXED a (A(X))U + (B(X))LY a G(X) 
2 Y= . * MIXED a (C(X))U + (D(X))UY = H(X) 
3 FUNCTION TRUE(X.Y) 
3C 
3C ***e.******e on enn******.*nn****-**fl** *** 3C ** 

3C * MACRO 55 PARAMETERS 
3C * 
3C **.e **n.*soenneso 
3C 0 

3C * A I B I C I D 
2K * -----1------?I--- --- 
3C * 1 I 3 1 1 1 1 
3C * I I I 
3C * 3 I 2 1 1 I 2 
3C * I I I 
3C * 1 1 3 I 2 1 3 
3C * I I I * 

3C * 6 1 2 1 2 1 4 
2K * 0 

3C * *nn. .s.e.s.*nn 
3C 
3 REAL DERVSL(6). TAB'St(20.20)9. RIDX(20). GRIDY(20). 
3 S T1BI(10)0. TB2 100B. 1TIB3(100). T1B4(100t)i. 
3 S T2BJI00). T2B2(100). T233(100), T234(100). 
3 S T381(100). T382(100). 1333(100). T334(100). 
3 s T4B1(100). T4B2(100). T4B3(100). T434(100) 
3 EOUIVALE?CE (TABLE(C. 1) * TLDBI(1)). 
3 s (TABLE(1. 6) * TLDB2(1)). 
3 S (TABLE(l.ll) . TLDB3(1)). 
3 S (TABLE(1.16) . T&D84(1)) 
3 DATA rGRID. NCRDDO20. 20' 
3 DATA GRIDX'0.0000000. 0.3157835. 0.6315789. 0.9473684. 
3 S1.2631575, 1.5789474. 1.8947368. 2.2105263. 2.5263158. 
3 52.8421053. 3.1578547. 3.4736842. 3.7894737. 4.1052632# 
3 S4.4210526. 4.7368421. 5.0526316. 5.3684211. 5.6842105. 
3 s6.0000000' 
3 DATA GRIDY0.0000000o. 0.0526316. 0.1052632. 0.1578947. 
3 50.2105263. 0.2631579. 0.31578935. 0.3684211. 0.4210526. 
3 50.4736842. 0.5263158. 0.5789474. 0.6315789. 0.6842105. 
3 SO.7368421. 0.7894737. 0.8421053. 0.8947368. 0.9473684. 
3 51.0000000O 

3C APPROXIMATE SOLUrION Of PROBLEM USING 
3C P3-Cl COLLOCATION (8 X 8 GRID) 
3C 
3 DATA TIBI' 1.000000. 1.006667. .963921. .420922. .084411. 
3 S . 035678. -.003856. -.015701. -.009375. -'.002813. .008574. 
3 S .024493. .047173. .081810. .135661. .224512. .335447. 
3 S .574550. .825183. .199583. .898518. .901087. .853587. 
3 s .399040. .090743. .037577. .000429. -.01ZS05. -.007912. 
3 S -.001690. .009149. .024776. .047198. .081694. .13S738. 
3 $ .222411. .338273. .567131. .801969. .359473. .853182. 
3 $ .855271. .778675. .400049. .128838,. 046642. .006698. 
3 $ -.007849. -.006276. -.000599. .009640. .024855. .046719. 
3 5 .081055. .134750. .217468. .342597. .543524. .762227. 
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3 s .67351O . 80 1162.0 .800456.p .709609.0 .8042. .144875. 
3 S .052702. .011476. -.004313. -.0046%.9 .000382. .010016. 
3 S .024734. .046114. .078308. .1328292 .213548.p .342686. 
3 $ .535720.p .752638. .831028. .744500. .736088. .643751. 
3 $ .366742. .148713. .05616. .014898. -.001739. -.003243. 
3 5 .001201. .010233 .024401., .045225.p .078216 .1300%o. 
3 5 .208415. .338227. .524303. .760832. 1.12088G' 
3C 
3 DATA T1B2' .681121. .676566. .585052. .351887.p .15867?.0 
3 $ .061201. .017742. .000503. -.001846. .001772. .010264.w 
3 $ .023823. .043883. .075368., .126165. .203838. .333255., 
3 $ .514168. .7032. 1.273803. .63664. .619682. .531081. 
3 $ .327598. .154838. .062477. .019806., .002285. -.000822 
3 $ .002375. .010237. .023138.p .042455.o .073257. .121387. 
3 $ .137801. .324684. .504710. .787854.o 1.394511. .8002.9 
3 $ .563805. .480451. .305067. .151547.o .063126. .021175. 
3 $ .003682. .000118. .002753. .010037. .022211 .040570. 
3 $ .070012. .116646. .180068. .313763. .432448. .788221. 
3 S 1.474962. .53025;2. .509554. .432747. .283433. .148548.w 
3 $ .362331. .021883., .004730. .000874. .002973. .008680. 
3 $ .021080. .038318. .066273.p .110358. .180840.t .300630. 
3 $ .477234. .801375. 1.525152. .478274. .458862., .035. 
3 $ .256607. .136461.t .060391.t .0218239 .005311. .001444. 
3 $ .003203. .0008284. .019871., .036070.p .062150. .104063. 
3 $ .171114, .285418. .461522. .7987957 1.548161/ 
3C 
3 DATA T183/ .427264. .408292.p .344767. .232561.p .1277'87. 
3 $ .0575669 .021465. .005803., .001348., .003221. .008718. 
3 $ .018410. .033232., .057531.p .036368. .15940-4. .268034. 
3 $ .433280. .784438. 1.548305. .377170. .353428. .303185. 
3 $ .207574. .116843., .053616. .020433. .005902., .0020%.9 
3 $ .003148. .008054.p .016821. .0303479 .052530., .088188. 
3 $ .146711. .248316. .413428. .753381. 1.528924. .327843. 
3 $ .312441. .283038. .180935. .102828., .048458.p .018712. 
3 $ .005576. .002171. .0030159 .007308. .015139. .027323. 
3 S .047132. .07374G.p .133263. .227633. .384181. .723145. 
3 $ 1.493286. .279529. .265585. .223708. .15,6100.s .030615. 
3 $ .043055. .017082. .005420.p .002131, .002752.p .006455. 
3 $ .013245. .023834., .0414519 .070033.p .117935. .204813. 
3 $ .3471934. .672061. 1.444266. .231817. .2201659 .185333. 
3 $ . 128589. .075490. .036645. .014486. .004519! .001362. 
3 $ .002426. .005523. .011323.t .020400. .035466. .060443. 
3 $ .102122. .180487. .307418. .607328. 1.384541' 
3C 
3 DATA T1B4/ .184712. .175363.o .147577, .103505.o .060616. 
3 $ .0219854.p .011969 .503814. .001687. .0020369 .004537. 
3 $ .003280. .016685. .029188. .050183. .084775. .154888. 
3 $ .261757. .527022. 1.316522. .138037. .130873. .110217. 
3 $ .0782779 .046743. .022887.p .009412.p .003214. .001360.p 
3 $ .001588. .003485.t .007127. .012660. .022632. .039263.t 
3 $ .0F5446. .12'8368. .210137. .426128. 1.242253. .031856. 
3 $ .087308. .073283. .051189.1 .023743. .015170. .005733. 
3 $ .001745. .000343. .001077. .002372. .005048. .008746. 
3 $ .015333. .028351. .044388. .101410. .155508. .303B585. 
3 $ 1.163707. .045865 .043436., .036585. .025492., .014754., 
3 $ .007608. .002869.l .000843. .000503. .000555. .001222.o 
3 $ .002324. .004366. .008367., .018440.p .021336 .0743719 
3 $ .038313. .153643. 1.082479. .000000. .000000. .000000. 
3 $ .000001. .000000.0 .000002. .000005. -.000004. .000052. 
3 $ .000008. .000015. .000803. -.000336. .001713. .008657. 
3 $ -.006366. .047770. .042140. -.031332. 1.000000' 
3C 
3 DATA T281' .037037. .1037036. .037042. .037035. .037003. 



3 $ .021312. .029372., .029423.p .029675. .030026. .030765 
3 $ .027679. .019976.p .022304. .037787* .065632. .110377. 
3 $ .178633. .290164.p .449525. .652001 .960670/ 
3C 
3 DATA T282/ .027296. .027308. .027310. .027333 .02737I. 
3 $ .027460. .027659., .028019.p .028414.p .025381., .O1lt1 
3 $ .022323. .036857. .063927.p .1071059 .173905. .080.30 
3 $ .4403449 .662379. 1.096871* .025347s. .025339., .025375.o 
3 $ .025406. .025465.p .025511. .025733. .026052.0 .026150. 
3 $ .023539. .019096.0 .022110. .03524. .061780.0 .103632. 
3 $ .1687136. .277771. .432259. .675093. 1.195183. .023-398. 
3 $ .023439. . 023422.0 . 023451. .023S505 . 023553. * 02755. 
3 $ .024028. .02395.W .021664 .0183479 .021558.p .034567. 
3 $ .053163. .099153.p .162231., .268453. .421771. .683988. 
3 $ 1.264135. .021448. .021451. .021459. .021473.o .021518.p 
3 $ .021530. .0217479 .021976. .021821.p .019765. .017377. 
3 $ .020710. .032843.p .056105., .093854. .154379.o .257231. 
3 $ .408752. .687215. 1.307151. .019499., .013543. .013524. 
3 $ .019552. .013602.p .019637.t .013811. .019981. .0197359 
3 $ .018043. .016316. .019682. .031033. .052692. .088555.o 
3 $ .146107. .244231. .9311. .684640., 1.326871' 
3C 
3 DATA r2B33/ .017549. .017571. .017566.p .017587.o .017628, 
3 $ .017674. .017813. .017944. .017685., .016247 .0 
3 $ .0183749 .028801.p .048854., .082037. .136129. wo 
3 $ .376270. .57220?. 1.328995. .015600.0 .015611. .015612. 
3 $ .OaS&309 .015664. .015712.p .015825., .015S22.p .015667.p 
3 $ .014463. .013710. .016878. .026355. .044665. .075104. 
3 $ .125308. .212340. .354137., .650742. 1.310384. .01360., 
3 $ .013679. .013668. .013688. .013724. .013753. .013864.p 
3 S .013927. .013672. .0127079 .012253. .015231. .023765., 
3 S .040162. .067341. .113840. .134880., .329096. .619698. 
3 $ 1.279848. .011700. .011708. .0117109 .011724. .011750.t 
3 S .011737. .011857. .011512. .011596. .010816. .010690. 
3 $ .013379. .020822. .035320., .059684. .100753. .175310.p 
3 $ .297419. .575927. 1.237826. .009750. .009762.o .003760., 
3 $ .0097749 .009798* .009825. .009834. .009921.P .009733. 
3 $ .0091249 .009051. .011438, .017821.p .030237. .051532.t 
3 $ .087260. .154494. .263354. .520973. 1.186638' 
3C 
3 DATA T2B4' .007800. .007813. .007809. .007821. .007841.p 
3 $ .007861. .007918. .007934. .007781. .007324,. .007346. 
3 S .009372. .014595. .0248399. .O42799* .072446. .132593.o 
3 5 .224244. .451644. 1.128342. .005850.0 .005852. .005855., 
3 S .005861. .005874. .005836. .005331. .005942. .005837. 
3 5 .Q055'4 .005584. .007204. .011115.p .019326. .033492.p 
3 $ .055935. .109904. .180026. .3651839 1.064688 .003900. 
3 $ .003901. .00:3903. .003908. .0039169 .00331. .003356. 
3 $ .003981. .003900. .003677. .003767. .005046. .0076I1 
3 5 .013602. .024706. .0384519 .086837.p .133232. .260169. 
3 $ .997370. .001950. .001550. .001952. .001954. .001958.o 
3 $ .001967. .001980. .00 1980. .001968. .001843.s .001915. 
3 5 .002867. .003801. .007656. .0157'51.p .018233. .063702. 
3 $ .084751. .131675.t .927752. .000000. .000000. .000000. 
3 $ .000001. .000000. .000002. .000004. -.000004. .000045. 
3 $ .000007. .000013. .000779. -.000331. .001468., .007419. 
3 $ -.005456. .040942. .0361179 -.026854. .857063' 

3 DATA T331' 1.000000. 1.004844. .3786.0 .583073. .396979. 
3 $ .448344. .4883839 .537149. .5923349 .643030.v .693815. 
3 $ .743997, .794079. .843632. .893525-~ .948751. .979320.p 
31 5 1.070504. 1.099100in. .139583Rl. .91i7360n. .921199q. .891663. 



3 DATA T3B2/ .728621. .726022. .685409. .563257. *490(63. 
3 S .483240. .518241. .557386. .602179. .649372. .637281. 
3 S .74592S. .795045. .844315. .894459. .944033. .999757. 
3 S 1.038463. 1.08993). 1.279803. .678628. .676251. .642365. 
3 S .549059. 4989 .495812. .524344. .561602. .604190. 
3 S .651863. .698541. .746743. .7966&0. .844727. .a 5743. 
3 S .945915. 1.001241. 1.042706. 1.096208. 1.394511. .628710. 
3 S .626107. .600873. .536070. .497445. .501934. .528770. 
3 S .564S67. .606101. .652620. .698997. .746944. .796444. 
3 S .844666. .895329. .945913. 1.002076. 1.045757. 1.120127. 
3 S 1.474962. .578899. .576160. .560576. .523659. .502732. 
3 S .508034. .532216. .566819. .607912. .652459. .699025S. 
3 S .746817. .795277. .844351. .894030. .944845. 1.002420. 
3 S 1.048169. 1.140332. 1.525152. .529037. .52B689. .521735. 
3 S .506573, .500610. .512608. .537m7. .570767. .609672. 
3 S .655227. .700398. .747743. .797290. .844809. .895678. 
3 S .946744. 1.O026S7. 1.054893. 1.158573. 1.548161' 
3C 
3 DATA T3S3/ .479250. .479865. .482538. .492438. .502985. 
3 S .517597. .540877. .572832. .611282. .655203. .700476. 
3 S .747666. .796353. .844519. .894575. .945598. 1.002315. 
3 S 1.056993. 1.169097. 1.548305. .429501. .430858. .443190. 
3 S .477478. .504G19. 522104. .544280. .575149. .612788. 
3 S .655817. .700839. .747820. .796159. .844398. .894143. 
3 S .945031. 1.001697. 1.059347. 1.1749189 1.528924. .379786. 
3 S .382393. .4033& 5. .461180. .502948 . S26040., .548526., 
3 S .578136. .614192. .657744. .701799. .748449. .797444.o 
3 S .8446?8S .895058. .9457759 1.000858. 1.062770. 1.176827. 
3 S 1.493296. .330180., .332069., .361638.v .448532. .507531. 
3 S .530626. .550570. .573407. .615425t .657179. .701598. 
3 S .748178 *.796107. .844192. .8935193 .943846. .999454. 
3 S 1.061466. 1.172130. 1.444266. .2807709 .281354. .318121. 
3 S .433451. .508280. .534308. .554118. .581863. .616550. 
3 S .658716. .702357. .748673. .797130. .844327. . 894154. 
3 S .944150. .997884. 1.062656. 1.166017. 1.384541/ 
3C 
3 DATA T3B4/ .231759. .2289938 .271615. .421767. .514185. 
3 S 538402. .556710. 0583592. .617504. .659321. .702674. 
3 5 .748829. .797220. .844216. .893893. .943491. .995867. 
3 S 1.061550. 1.156720. 1.316522. .183566. .174313. .22085S. 
3 5 .414915. .527255. .542941. .557938. .584305. .618252. 
3 5 .658471. .702308. .748453. .795813. .843722. .832206. 
3 5 .941389. .993342. 1.057515. 1.145287. 1.242253. .136648. 
3 S .117594. .164840. .403226. .532188. .545155t .560968. 
3 S .586512. .618827. .660350. .703191. .749082. .797521. 
3 S .843989. .893412. .942487. .990676. 1.058095. 1.137732. 
3 S 1.163707. .091936. .057597. .101374. .4037759 .554985. 
3 S .548491. .562382. .587606. .619090. .659955. .703012. 
3 S .748843. .7967n7. .843644. .892211. .941399. .987375. 
3 S 1.053341. 1.130518. 1.082479. .050736. -.906350. .027902. 
3 s .411528 .586934. .550513. .563540. .588716. .618961. 
3 S .659175. .702642. .748417. .735696. .843219. .890529. 
3 S .940470. .983578, 1.048731. .1.128374. 1.000000' 
3C 
3 DATA T4B1/ .004630. .004630. .004630. .004631. .004629. 
3 S .004635. .004S42. .004620. .004754. .004649. .004666. 
3 S .006789. .003712. .008700. .025193. -.010492. .1181049 
3 S .104731. -.065799. 2.380075. .004386. .004397. .004391. 
3 5 .00435. .0004401* .0044049 .004436. .004478. .004638. 
3 S .004929. .005863. .008098. .011695. .023434. .05S158. 
3 s .109370. .286383. .680538. 1.556083. 4.286998. .004143. 
3 S .C04147. .004146. .004149. .004156. .004172. .004212. 
3 S .004298. .004563. .005031. .006387. .010168. .016284. 
3 S .037349. .084759. .17 5614. .505514. 1.026011. 2.522Z59. 
3 S 8.103794, .003900. .003905. .003903. .003908. .003918. 
3 S .003940. .003994. .004119. .004477. .005130. .007064. 
3 5 .012042. .020936. .050330. .112552. .245653. .698353. 
3 5 1.*395242. 3.546549.11.103243. .003656. .003664. .003661. 
3 5 .003668. .003681. .003707. .003776. .003937. .004378. 
3 5 .005S223. .007673. .013750. .025537. .062182. .139340. 
3 S .316061. .865437. 1.786185. 4.569099.13.367451' 
3C 
3 DATA T4B2' .003413. .003414. .003416. .003422. .003435. 
3 5 .0O03472. . 003549. . 003742. . 004266. . 005278. . 008 188. 
3 S .0C15374. . 029597. .072896. . 165031. .377910O. 1 .014253. 
3 5 2. 157251. 5.465849. 15.26661. .003169. .003176. .003175. 
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3 S .003183. .003199. .003237. .0037 .003545. .00*4139 
3 S .005283. .008585. .016660. .032887. .081578. .18 . 
3 S .430161. 1.137276. 2.467190. 6.235548.16.6364B1. .00 6. 
3 S .0o2931. . 002331 .002939, .002957. .002999 .003097. 
3 S .003337. .003985. .005246. .008863t .017708. .035597.t 
3 S .088740, .202862, .473275, 1.235212. 2.734299 6.861943. 
3 S17.590091, .002682. .002683. .002686. .002634. .002711. 
3 S .002760. .002861. .003118. .003811, .005160. .009009. 
3 S .018462. .037624. .094030, .216552, .506057, 1.306782. 
3 S 2.945252. 7.332422,18.188644, .002439. .002445. .002444. 
3 S .002454w .002473, ,002520, .002629, .002894, .003612t 
3 S .005015, .009014. .018820. .038742. .097273. .224 . 
3 S .526382. 1.350436w 3.076588. 7.631748*18.463038/ 
3C 
3 DATA T4B3/ .002195, .002138. .002200. .002209, .002227. 
3 S .002277. .002 .002656 .00338W. .004813. .008874. 
3 S .018838. .039129. .098467, .227774. .535593. 1.366356. 
3 S 3.137190. 7.762745.18.464763. .001951, .001953, .001956. 
3 S .001964, .001982. .002033, .002140. .002409. .003136. 
3 S .004556. .008589. .018491. .038729, .097578. .226327, 
3 S .533144. 1.354719. 3.123691. 7.722816,18.233629. .001708. 
3 S .001712, .001713. .001721. .001740, .001787, .001893. 
3 S .002154, .002858, .004246. .008161, .017774, .037522, 
3 S .094614. .219869, .518734. 1.316257. 3.033276, 7.508407, 
3 S17.808733. .001464. .001465, .001468, .001476. .001482. 
3 S .001539, .001638. .001885. .002555, .003866, .007583. 
3 S .016686. .035398, .089637, .207883. .4909799 1.253101. 
3 S 2.853377? 7.103634.17.224007. .001220. .0012229 .001224. 
3 S .001231. .001247, .001290, .001382. .001610, .002229, 
3 S .003448, .006875, .015346, .032579, .082805, .192738. 
3 S .4514409 1.1679239 2.611325. 6.514965,16.511740o 
3C 
3 DATA t 4B4/ .000976. .000978, .000980. .000986. .001000. 
3 S .001039. .001122. .001323. .001885. .002963. .006020. 
3 S .013756, .028730. .074168. .173415. .396494. 1.064147. 
3 S 2.289928. 5.712786.15.700562. .000732. .000733. .000735. 
3 S .000741, .000751. .000786. .000856O .001022. .001532. 
3 S .002398. .004994. .012100. .023562. .063768. .151100. 
3 S .322304. .946691. 1.894989. 4.66482W914.814844. .000489. 
3 S .000489. .000490. .000496. .000502. .000533. .000591. 
3 S .000705. .001181. .001771. .003784. .010664. .017029. 
3 S .051712. .129230, .226629. .820912. 1.446766. 3.3442719 
3 S13.878120 .000245. .000244. .000246. .000251. .000251. 
3 S .000280. .000324. .000357t ..000861. .001025. .002256. 
3 S .009950. .008112. .037563p .111326 .093028. .693067. 
3 I S8. 1. S91 * 12. 9094 4 . .000ool1 .000000. .O00001.1 
3 S .000008. -.000005. .000027v .000060. -.000050. .000622. 
3 S .000096. .000182. .010843. -.004607. .020433 .103236. 
3 S -.075913. .569691. .502551. -.3?3643 11.925783' 
3C 
3C INTERPOLAIT NUMERICAL 5OUTION BY OABRATICS 
3C 
3 CALL OU2ADRD(X.Y.TABtE.GRII DX*GRIDYVfGRID1NGRID IICRDD.MGRDD. 
3 S DERVSL) 
3C 
3 TRUE = DERVSL(6) 
3C 
3 RETLPI 
3 END 
3 FUfiCTIOt F(Y) 
3 DATA BREAK*PI2'&A. 1.570796327/ 
3 F a EXP(P12**(BREAK-Y))vSIN(PI24Y)/&A.O3 
3 RETURh 
3 END 
3 FUtCTIOh A(X) 
3 DwATA BREAK/LA' 
3 A=1. 
3 IF (X .C?. BREWK) A=O. 
3 RETIJRI 
3 END 
3 fUiJCTION DCX) 
3 DATA BREP('&A' 
3 83 .o 
3 1IF ( X GE . BREAK ) 3 1 . 
3 RETUJRN 
1 END 
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3 FLtNCTIO1 C(X) 
3 DATA BREAKoKASEIf&A&LC 
3 C a 1. 
3 IF (KASE .EO. 2 AND. X .CE. EAK) C=O. 
3 RE?UtN 
3 EN1D 
3 FUNCTIOM D(X) 
3 DATA BREAK.KASE/&A.&C' 
3 0 = 0. 
3 IF (KAS .EO. 2 .1 X .CE. AK) Dul. 
3 RETURt? 
3 END 
3 FUNCTION G(X) 
3 DATR BREAK#DECAY0-/&A*2./ 
3 G C 1.'&A"3 
3 IF (X QGE. BREAK) GwG9EXP(DECAYOO(SREAK-X)) 
3 RETURN 
3 END 
3 FUtiCTIOfi H(X) 
3 DATA BREAKvKASEvDECAY1/&Av&C*&B' 
3 H- 0. 
3 IF (KASE .E. 1) RETURN 
3 IF (X .GE. BREAK) HzEXP(DECAY1*(BREAK-X))/&A*3 
3 RETURN 
3 END 

'EOR 
*--0"***0000 
* MIACRO S6 - 

* 2000200202000 
1 TWO DIMENSIONS S HOMOGENEOUS 
I UXXS * C(X)UYS + D(X)UX$S 0. 
2 DIO!CHLET 
2 X=0. . UnTRUE(X#Y) 
2 X=1. . UsTRUE(X.Y) 
2 Y =G. . UsTRU(X.#Y) 
2 Y=6.28318530718 . UnTRUE(X.Y) 
3 FUNCTION TRUE(X.Y) 
3 DIMENSI(X ALPHA(8). W(4). Z(4) 
3 DATA ALPH1.. . 5. .25. ..1666666667# -.1. -.0SCG966S7* 
3 S .0333333333. -. 021 
3 DATA LJO0.34785485t .65214515. .65251S* .34785485' 
3 DATA Z'-.86113G31. -0.33998104. .33998104. .8613' 1' 
3 IF (&A EQ. 3) GO TO 10 
3 w(l) a 2.0 
3 Z(1) * 0.0 
3 GO To 20 
3 10 CONTINLE 
3 W1(l) = 0.34785485 
3 Z(l) = -0.86113631 
3 20 COrTIME 
3 TRU= O.0 
3 DO 30 I=l1P&A1 
3 TRUE = TRLtE * W(I)*(EXP(-Z(I)*X*SIN(Y)) 
3 S COSZt )*X*CO(YY))+EXP(-Z(I t)*X*cSCY)- 
3 $ COS(Z(I)*X*SINCY)) 
3 30 CONTIt4IE 
3 DO 40 I121&B 
3 T'tRLE = TRUE + ALHA(I)*X**(I.I)*COS((I+I)*Y) 
3 40 CO1TINUE 
3 RETURN 
3 END 
3 FUNCTION C(X) 
3 C=0. 
3 IF (X .IIE. 0. ) C = .'X.e2 
3 RETUR 
3 END 
3 FUNCTION D( X) 
3 Dm0 . 
3 If CX .NE. 0.) 0 1.'X 
3 RETURN 
3 ENtD 

'EOR 
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**.*.. *0******* . on*.o..o.non...nnnnn.eneen.nn 

0 - - ----- - -- - - - - - - - - - - - - - - - - --- - 

*E L L P A C K P D E P O P U L A T I O N M O D U L E D TA * 

* 0 
*eeeeeeoo*....o..e o.oeoeonenbn*-****** *v*** ** .eeoennon.e 

MODATA 

MODATA COTAINS THE IlVORMAT ION NEED TO DECODE ENCODED ELLPACK 
PROGRAMS MD CHECK COMATIBILITY. 

LINE 1 HAS THE NLMBER OF MODLLES (NRMODS) 111 13 FORMT. NEXT 
FOLLOWS NPMODS PAIRS OF LINES. THE FIRST OF EACH CONTAINS A UMIOLE 
INTEGER IN THE RUCE 1 ....,tRMODS IN I3 FORMT AND AN ELLPACK 
MODULE NAME STARTING IN COLufl 6. THESE GIUE THE CNCRSPONDENCES 
BETWEEN MODULE NDERS USED IN ENCODED PROGRAMS AND THE MAMES 
OF MODULES TO BE USED IN THE GENERATED ELLPACK PROGRW. THE SECOND 
LINE OF THE PAIR CONTAINS A LIST OF INEGERS IN 4X.3013 FORMAT OF 
THE MODULE ?t9ER5 THAT "AY IMMEDIATELY FOLLOW THIS MKDULE IN 
ELLPACK PROGRAMS. AFTER THIS SET OF LINES THERE IS Ott LINE 
CONTAINING A SINGLE INTEGER IN 13 FORMAT GIVING THE lUJlER OF 
DISCRETIZATION MODULES (NRDIS). THIS IS FOLLOWED BY NRDIS LINES 
EACH CONTAINING A MODULE NUMBER IN1 13 FORMATr AsD 15 DIGITS 
STARTING IN COLUM 5 GIVING MODULE COMPATIBILITY INFORMATIOM 
(SE?E ROUTINES GENtGM AND COMPAT). 

RELATED FILES: ZENPGM. EONFIL. MACFIL. DPTIFrL. GRDFIL AKD OUTFIL 

39 
01 5-POINT STAR 

14 15 16 17 32 
02 7-POFiT 3D 

:4 15 16 17 
03 P3-Cl COLLOCATION 

14 
04 P3-Cl GALERKIW 

14 
05 HODIE-HELMHCLTZ 

14 16 17 32 
06 HODIE-ACF 

14 16 17 32 
0? HCDIE-ACDEF 

:4 16 17 32 
08 HODIE 27-POINT 3D 

09 FFT 9-POINT 

10 2DEPEP 

11 MARCHING ALGORITHM 

12 DYAKAOV-CG 

13 DYAtOVAN-CG4 

14 NATURAL 
20 21 22 30 31 33 34 35 36 37 

1 5 RED-BLACK 
22 30 31 38 35 

16 YALE MIN DEG 
$30 31 33 34 35 36; 37 

1? AE RP 
20 21 22 30 31 33 34 35 36 37 

18 BbtD SOLVE (RETIRED) 

1 9 SYMMTRIC BAND (RETIRED) 

20 L I NACK BAN 

21 LINACK SPD BAD 

22 SPARSE GE-P IVOT ING 
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23 5CR (ITPlKX .0 - ID) 

24 JACOBI SI (ITPACK 1.0 - RETIRED) 

25 JACOBI CG (IJPACK 1.0 RETIRED) 

26 SYMMETRIC SOR SI (ITPACK 1.0 RETIRED) 

27 SYtiMETRIC SOR CC (ITPACK 1.0 - RETIRED) 

28 REUCED SYSTEM SI (ITPACK 1.0 - RETIRED) 

23 REDUCED SYSTEM CG (ITPACK 1.0 - RETIRE) 

30 YALE SPARSE 

31 YALE EIUELOPE 

32 MESTED DISSECTIOf 
30 31 33 34 35 36 37 

33 SR 

34 JACOBI SI 

35 JACOBI CG 

36 SYMMETRIC 5CR SI 

37 SYMMETRIC SOR CG 

38 REDUCED SYSTEM SI 

39 PRDUCED SYSTEM CC 

13 
01 201111110111112 
02 0211012131111'11 
03 201111011111111 
04 201101210200212 
05 201101010200122 
06 201101010200122 
07 201111010200122 
08 022102010200222 
09 201112110200122 
10 Q' 2010210111112 
11 201101210111112 
12 201101210111112 
13 201101210111112 

'EOR 
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*@* *meoe e-*o e....@*@** **OO**@*O*4*-**** -**..eO****** 

*0 

* - - - - - - -- - - - - - - - - - - - - - - - - - ---- 

*E L L P A Z K P D E P O P U L A T I O N O P T I O N S F I L E 
* 0 

OPTFIL 

OPTFIL CONTAINS !rORMATION WHICH MAY BE USED TO GENERATE THE 
OPT IOS SEGMENT O 'i ELLPACK GRAM. 

OPTFIL I5 DIVIDED UP INTO RECORDS WHICH ARE NUMBERED 0. 1 2.... 
ETC. THE END-OF-RECORD IS DESIGNATED BY OEOR ('EOR ON IUCDC 
INSTALLATIOS). 

RECORD 0 CONTAINS A DESCRIPTIOM OF THE PURPOSE AMD ORCGAIZATIW 
OF OPTFIL. RECORDS It. 4 3.... HAVE THE FOLLOWING FORMAT: 

LInE 1' LINE 1 COtiTAINS THE RECORD NUMBER. 

LINE 2: LINE 2 nUST CONTAIN THE 8 CHARACTERS OPTIONS. IN 
CaLUrIS 1-8 FttLOWED ON THE SAM LINE BY ALL OF THE OPTIOI 
SELECTED. 

RELATrD FILES: ;ENPGM. EOfFII* MACFIL. GRDFL. OJUTFIL AND MODATA 

RECORD 1 
OPTIONS. TIME s MEMORY 5 LEUELWI 

'EOR 
RECORD 2 
OPTIONS. TIME S MEORY s LEVTLu2 

'EOR 
RECORD 3 
OPTIONS. TIME s MEMORY s ~_EUEL=3 

*EOR 
RECORD 4 
OPTIONS. TIME S MEMt4 s LEUELZ4 

' COR 
RECORD 5 
OPTIOfiS. TImE S MEEMORP S LEVEL=S 

'EOR 
'EOF 
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*E L L P A C K P D E P O P U L A T I O O U T P U T F I L E * 

- - - - -_ - - - - - - - - - - - - - * 

JUTFIL 

OUTFIL COfTAINS ItORMATION WHICH MAY BE USE TO GENERATE THE 
OUTPUT SEGMENT OF AN ELLPACK PROGRAM. 

OUlTFIL IS DIUIXD UP INTO RECORDS WHICH ARC NMERED O. 1. 2.... 
ETC. THE END-OF-RECORD IS fESICATED BY SEOR (EOR OM tl-CDC 
INSTALLATIONS). 

RECORD 0 CONTAINS A DESCRIPT IO1 Of THE PURPOSE At ORGANIZATION 
OF OUTFIL. RECORDS 1. 2. 3... . HAE THE FOLL.WIMG FORMAT: 

LINE 1: LINE 1 COTAINS THE RECORD MBER . 

REMAINING LIKES: THE REMAINING LINES OF THE RECORD CONTAIN THE 
OUTPUT SEG?N>T EXACTLY AS IT WILL APPEAR IN THE GENERATED L- 
PACK PRORAM. TO SPECIFY AN ELLPACK CONTINUATION LINE. TYPE A 
'.' (DOT) IN COLUM1N 2. THE INFORMATION CF THIS RECORD IS COPIED 
DIRE"TLY INTO THE OUTPUT SEGMENT OF THE GENERATED ELLPACK 
PP"X`1CRAM1. F ORTABILITY PURPOSES. THE END-OF-RECORD IS 
DETECTED B? THE PRESENCE OF A *-'* (DASH) IN COLUMN 1. 

RELATED FILES: GENPGMt E?WIL. MACFIL9 OPTFIL. GRDFIL AND MODATA 

*EOR 
RECORD I 

TABLE-SOLUTLON S MAX-SOLUTION S IAX-ERROR 

RECORD 2 
TABLE-SOLUTION S PLOT-SOLUTIOtN 

' ECIR 
RECORD 3 

PLOT-TRUE 

*EOR 
RECORD 4 

TABLE-ERROR S "AX-ERROR S MAX-SOLUTION 

'EOR 
RECORD 5 

TABLE-TRLE S TA3LE-SOLUTION S TALE-ERROR 

ECR 
RECORD 6 

TABLE-TRUE S TA LE-SOLLTIOr S TABLE-ERROR 
PLOT-TRUE S PLOT-SOLUTION S PLOT-ERROR 

'EOP 
RECORD 7 

TABLE-ERRCR $ MAX-ERIRO 
PLOT-TRUE S PLOT-SOLUTIOr1 S PLOT-ERROR 

'EOR 
'EOF 
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SUDROUTIME (L) 
C 
C TEST IS CALLE AT THE END OF TE STANDARD MODULE SE JC I 
C THE PDE PERFORANCE EVALUATION TESTIMG. IT COMPUTES ARIOS TEST 
C PERFClWICE MEASURES ABOT THE RUN AND WITES IT ONTO TAE4. TEST 
C TEST 
C THIS ROUTINE IS BASED UPON THE SEPT 1978 UERSI(M OF ELLPACK 77. T 
C TEST 
us ELDECL 
C ELLPACK 7 ITERFACE ELDECL 
C ELDECL 

LOGICAL DInI. D3. POISO. LAPLAC, CONST;C SELFAD CRS DIRICH, ELDECL 
S R1EUIWA. MIXED. UNIFR?1 lDEBUG. TIMER HOMOEO. HOBC.SYMMET. ELDECL 
S FATAL.CLOCKU.RECTAN EL 

REAL AX., BAY.BY,AZ.BZo,HX?HY,Z CWXX.CIXYCUYYW ELDECL 
S CUX. CUY ,c. CUXZ . CUYZ. CUZZ. CUZ. EPSGRD EL __ 

INTEI;ER I ROT (6) . ORZ UERT. BOTH. I TER . STAR. ONE. M I NUS. XXXXTE. ELDEC, 
s PERIODPCORIER E DEt 

C ELDECL 
CurwKIN / PROBL / DIM2* DItt3. PISON. LALA. CONSTC. SELFADOMEG. ELDECL 

S CROSST.HOMOBC.DIRIDH.NEUMAN.MIXED. LtiIFRI ELDECL 
COMMON / PBRO / AX.BX.AY.BY.AZ.BZ*.HO. HYHZ ELDECL 
COMtMON / PROBI / NGRIDX.CNRIDYvIlRIDZ ELECL. 
COMMOK / CPDE / . xCUXY. cJy'4COU,CUY,CUW,XZ.C UYZCUZZCUZ ELDCL 
COCMM / CONTRL / DEBUG.TIMER.SYMMET.FATAL.RECTAM ELIECL 
C tOMMO / INTEGS / MrBEO. r1RCOE.NROW.NCOL.N BsD .IROT. LEL, ELIECL 

S INITL,IKDIS.INSOL.MIMPUT. ELDECL 
$ MOUTPT T MEMORY. INI ND., GRDXZ. NGRDYZ. ELDECL 
S NGRDZZ. MXNEQZ. MX,TCOZ. NWDZ, NCCLDZ ELDECL 

COMMON / REALS / ERR1tX. SOLMAX TRUtAX. RESMAX. TItES(S ) ELDECL 
COMMON / BNDRY / IPIECE. NBOLWID I, tDPT. CLOCKW EU1CL 
COMtO / SYMCON / HORZ. VERT. BOTH. INTER. STAR. OE. BLANKMI,S ELDECi 

S XXX. EXTER. PERIOD. CORNER ELDECL 
CO1IONd/ 'JMC0JN / EPSCRD ELDECL 
COMMON /GR IDXZ/ CRIDX(l) TEST 
COMMON 'GRIDYZ/ CRIDY(l) TEST 
COMlMtON GRIDZZ' CRIDZ(1) TEST 
COMMCN 'COEFZZ/ COEF(1) TEST 
COION 'IDCOZZ' IDCOEF(1) TEST 
COMION /TABLZZ/ TABLE(1) TEST 
COMMON /t*IKIiZZ/ U!KNWtN(1) TEST 
COMMON /tlWUZZ/ NDXUNK () TEST 
COMMON 'BCTYZZ 3CTYPE (1) TEST 
COMOtI 'INVNZZ/ IMIDX( 1) TEST 
Ctll1GSi 'NDXEZZ ND(1I ) TEST 
'COMMN MICRIZZ/ !GRID(1) TEST 

C TEST 
REAL ERRL2. RES?AtX. RESL2 TEST 
INTEGER BCTYPE TEST 

C TEST 
DATA HRITNS '0'. INSOLt0'. NUMBEQ"O' TEST 
CDtItiti 'ITCOOMI NRITNS TEST 

C THIS IS THE NUMBER OF ITERA"'ION1S FROM ITPACK TEST 
C TEST 

NGRDXZ a NRIDX TEST 
NCRDYZ * IGRIDY TEST 
NGRDZZ a ICRIDZ TEST 

Ci TEST 
C TEST 
C COUTE L-2 DISCRETE NYM AT THE MODES TEST 
C TEST 

RtNODES = 1. 0/FLOAT(NGRI S X.t;RIDY*NGRIDZ) TEST 
ERRL2 a 0. TEST 
ERR * 0. 0 TEST 
DO 100 IX=1. NGRIDX TEST 

00 100 IYuI.NGRIDY TEST 
DC 100 I Z-1. CRDZ TEST 

E z ERRat(GRIDX( IX).GRI?DY IY).@G;RIfZ( Z).1RDZ TEST 
S IIRDYZ7 NGDZZ. C;RIOX C;RIDY. GRUZ. UIKNN TEST 
* MXNhEQZ.NDXIIK TABLE* COEF. IXOEF.IXCZ tEST 
* BCTYPE,It1>1D.NXEO.IGRID) TEST 

C TEST 
ERRL2 z ER?RL2 * EE? TEST 
ERR? g AMAXI(ABS(E)."ERR) TEST 

100 CNTINUE TEST 
ERRL2 - SORTC(ERRL2).R^DES TEST 
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SU3R0,TIE T(L) 

C TEST IS CALLED AT THE END OF THE STANDARD MODULE 5E -UD IN TES 
C THE PDE PERFO RMCE EVALUATION TESTING. IT COMPUTES VWIS TEST 
C PERFORMWICE MEASURES ABOT THE RUN AND WITES IT ONTO TAE4. TEST 
C TEST 
C THIS ROUTINE IS BASED UPON THE SEPT 137 VESION OF ELLPACK 77. T 
C TEST 
C ELDECL 
C ELLPACK 77 INTERFACE ELDCCL 
C ELDECL 

LOGICAL DIVe. DItt3. IP015014LAPLAC CONSTC. SELYAD. CR0551.rDIRICH. ELDECL 
S NELt. MIXED. UNMIFRMo DEBUG. TItER, OMOEO. MOBCoSYMMETP ELDECL 
s FATAL. CLOCKL RECTAI ELDECL 

REAL AX.BX.,AY.BY.AZ.BZ,HX.HY.HZ.WXX.CLXY.CUYWY ELD 
S CLIX. CUY o CU. CUXZ. CUYZ. CLJZZ. CUZ. EPSGRD ELL 

INTEI;R IROT () . HORZ tERT. OTH, INTER. STAR. OME. POIS. XXX. S XTER. ELDCC 
s PERIOD,CORIER 

C ELDECL 
COMMON / PROBL / DIM2. DIM3. POISON. LLA. COC TC,SELFAD.MOEG. ELDEC.L 

s CROS tJHOMOBC. DIRICHN,EUMAN. MIXED. tIIFRM ELDECL 
COMMON / POER / AX. BX. AY. BY. AZ. BZ HX. HY. HZ ELDECL 
COMMON / PROBI / IGRDX.NGRIDYIWCIDZ ELDEC. 
COMMON / CPDE / CUXXCUXY. CLY. CUX. CU CU.CUZ.CUYZ, CUZZ. CUZ ELDEL 
CO?Me / CONTRL / DEBUG.TIMER.SYMIMET.FATAL.RECTAM ELDECL 
COM1 ' INTEGS / rMErIBEO.r.L"COE.NROW.NCOL.BAND1 . IROTLEtEL. ELDECL 

S I 18 NITL. I9DIS. INSOL.t MIMPUT. ELDECL 
$ MOUTPT.pMEMORY. I NI(D.tCRDXZ.tNCRDYZ ELDECL 
$ NGRDZZ. MXNEQZ. lMXICOZ ROWDZ. NCLDZ ELDECL 

COMMON / REALS / ERRAX. SOLMAX.TRUJAX.RE5MAX.TItES(1) ELDECL 
COMMON / BrNDRY / IPI ECE. NB(XNID IDPT. CLOCK W ELDECtL 
COMMf / SYMCON / HORZ VERT.BOTM.INTER. STAR. TE.BLANK.MItS. ELDECI 

S XXX. EXTER. PERIODo CORNER ELDECL 
COMMON' *.JMCOt / EPSQPD ELDECL 
COMMON /&RIDXZ/ GRIDX(1) TEST 
COMMON /GRIDYZ' GRIDY(1) TEST 
COMMON 'GRIDZZ/ CRIDZ(1) TEST 
COMMON 'COEFZZ' CDEF(1) TEST 
CtYlfll 'IJDCOZZ' IDCOEF(1) TEST 
COMMON TABLZZ/ TABLE (1) TEST 
COMMON /LRNIKJZZ UNKNWN(l) TEST 
COMMON 4NDXIZZ/ NDXUK (1) TEST 
COMMON 'BCTYZZ/ ECTYPE (1) TEST 
COMMI 'INVNZZ/ IN?IDX(I) TEST 
CO1MMO 'NDXEZZ/ (DXEC(1) TEST 
COMMON 'ICRIZZ/ !GRID(1) TEST 

c TEST 
REAL ERRL2. RESMAX. RESL2 TEST 
INTECER BCTYPE TEST 

TEST 
DATA NRITNS '0'. INSOL/O'. NUMBEG/O0 TEST 
CODMMDi 'ITCOMI' NRITNS TEST 

C THIS IS THE NUMBER OF ITERA"IONS FROM ITPACK TEST 
C TEST 

NGRDXZ a ht;RIDX TEST 
NCRDYZ a tCRIDY TEST 
MGRDZZ * CR I DZ TEST 

,, TEST 
C TEST 
C Ct1?LUTJcT L-2 DISCRETE NORY AT THE NODES TEST 
C TEST 

RtIODES = 1 . 0O,FLOPATN(IGR IDSX0r{RI D'?*NzR IDZ TEST 
ERRL2 - 0. TEST 
ERR * 0. 0 TEST 
DO 100 IX=1.NGRIDX TEST 

30 100 IYul.NGRIDY TEST 
DC 100 IZ-ul.JIRIDZ TEST 

E =ERROR(GRIDX(IX).GRIDY(IY).GRIDZ(IZ).tGRDXZ. TEST 
S NGRDYZ.NGRDeZZCRIDX. GRID'?. GRIIJZ.UNKNUN. TEST 
S MXNEOZ.NDXUIK. TABLE.COEF. IXOEF. XNCOZ. TEST 
S BCTYPE.ItMiDX.NDXEO.IGRID) TEST 

C TEST 
ERRL2 z ERRL2 * E'E TEST 
ERR - AMAXI(ABS(E).ERR) TEST 

100 CONTZrtJE TEST 
EPRL2 = SORTCEPRR2).RtODES TEST 
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C TEST 
C COMPUTE THE ABS. MXIMUM AMD L-2 NORM OF THE IDUAL TEST 
C AT THE MIDPOINTS OF EACH SUBRECTAtGLE OF THE PARTITIOh TEST 
C TEST 

RESMAX -1. TEST 
RESL2 a 0. TEST 
RESIXa 0. TEST 
ZtMIDL a 0. TEST 
liZ s 1GRIDZ - 1 TEST 
rix NGRIDX - 1 TEST 
KY a NRI DY 1 TEST 
IF (DIM3) GO TO 210 TEST 

C TEST 
C TWO-DIMEtESIOi3AL CASE TEST 
C TEST 

RINTUL * 1.0/FL0T(IX*KY) T 
DO 200 IX 1 ,N TEST 

XMIDL (GRIDX(IX)GRIDX(IX+1))'.5 TEST 
DO 200 IY = 1.NY TEST 

Y?IIDL (GlRIDY(IY)+CRIDY(IY+l)).*5 TEST 
R 3 RESID(XMIDL. YIDL,ZMIIL.NGRDXZ,M(RDYZ,CrDrZ.CRIIDX TEST 

S GRIDY. GRIDZ U t.Ml( rflMX1EQZ tD K*IK. TALE. ChTF. TEST 
S IDCOEFdIXr.IOZ.BCTYPE. INVtDX,IXEO. IGRID) TEST 

RESMIAX a AMAX1I(RESMAX#ABS(R)) TEST 
RESL2 a RESL2 + R*R TEST 
RttS = PDERHS(XMIDL.YMIDL) TEST 
IF (RHS -NE. 0.0) RESMXR = AAXl(RESNXR9ABS(R/RHS)) TEST 

200 CONTINUE TEST 
RESL2 - SGRT(RESL2)*RINTVL TEST 

GO TO 300 TEST 
C TEST 
C THREE DIMENSIONAL CASE TEST 

TEST 
210 CONTIME TEST 

RINTVLA 1=. 0FL0AT(HX*NY*oMZ) TEST 
DO 250 IX * i.rMX TEST 

XJIDL ( (GRID<(IX)+GRIDX(I X+1))*.5 TEST 
W0 250 IY * 1.NY TEST 

YMIDL ' (GRIDYIY)+GRlDY(IY+1))*.5 TEST 
DO 250 IZ * 1NZ TEST 

ZMIDL (GRIDZ(IZ)+CRIDZ(IZ+1))**5 TEST 
R * RESID( XM1IDL. YMIDL. tZMIDL RDXZ. NGRDYZ.tERDZZ.CRIDX TEST 

S GRIDY GRIDZ n LMt iNtMXMNEQZp NDXUrW.TABLE CEF. TEST 
S IDCOEF. MXtICZ. BCTYPE . I NVUX DXEG. IGRID) TEST 

RESiWX a AMAXl(REStX.ABS(R)) TEST 
RESL2 a RESL2 + ReR TEST 
RHS a PDERHS(XVIIDL*Y?IIDLLZMlIDL) TEST 
IF (RHS .ME. 0.0) REStIXR a AMAXlI(RESMXR.ABS(RlRHS)) TEST 

250 C(NTINUE TEST 
RESL2 a SQRT(RESL2)*RINTVL TEST 

C TEST 
C COIVL'TE THE TOTAL EXECUTION TIME TEST 
C TEST 

300 CONTINE TEST 
C TEST 
C FIRST FIND NUMBER OF MODULES IM EXECUTION SEQUENCE TEST 

GO TO (303303.303.301 *l303. 303.30S,301.301.303.301,303,303. TEST 
S 301). INDIS TEST 

301 CONTINUE TEST 
NRMODL a TEST 
GO TO 320 TEST 

303 COliTIKUE TEST 
rPMDL = 3 TEST 

320 CITI"LE TEST 
C TEST 
C ADD TIME TO REFORPAT LINEAR SYSTEM (EXCEPT YALE SPARSE) TEST 

IF ((INSOL .ME. 15) .ArID. MrV)DL .EO. 3)) TEST 
S TIIIES(3) a TIMES( 3) * TIMESC4) TEST 

C ~~~~~~~~~~~~~~~~~~TEST 
C O& COMPUTE THE TOTAL TIlE TEST 

TLTIIIE * 0. 0 TEST 
DO 325 I1- 1R?IWODL TEST 

TLTIME * TLTI?IE * TIMES I ) TEST 
325 CONTINUE TEST 

C TEST 
C f ID MAX DISTAtICE BETJEEN ANY TWO GRID LINES TEST 
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c TEST 
IF (UIIFRM) GO TO 370 TEST 

C TEST 
C CAS OF MOtLtUIF GRID TEST 

HMAX a 0.0 TEST 
DO 330 I-1.=tX TEST 

DX a GRIDX(I+1)-GIDX(I) TEST 
HMX = AMAXI(0XPHIAX) TEST 

330 COIITIMILE TEST 
DO 340 Isl1 TEST 

DY - GRIDY(I+1)-GRIV(tI ) EST 
HMAX a AfAX1(DY.IHhX) TEST 

340 CONTIIt TEST 
IF (DIM2) GO TO 360 TEST 

DO 350 IaI.NZ TEST 
DZ - QRIDZ(I+1)-GRIDZ(I) TEST 
HRX = AMAXI(DZtH4AX) TEST 

350 CONTIIIL TEST 
360 CONTIlE TEST 

GO TO 380 TEST 
C TEST 
C CXASE OF LJIIFRt? GRID TEST 

370 COITIMUE TEST 
HMAX a MX1(HXH`Y) TEST 
IF (DIM3) HMAX a AAX1(HZtHIAX) TEST 

380 CONTINUE TEST 
C TEST 
C WRITE St1ARY OF ELLPCK RUN Oh SAVE FILE TEST 
C TEST 

UlRITEC4. 1000) MNGRIDX.NGRDVYvWMXvNUMBEQOR.ERRMAXvERm.2v TEST 
$ RESMAX9 RESV.cRp RESL2aSOLMAXs ?RITrNS, MEMORV.TLTIM?E TEST 
s (TIMES(I).a Lul.NRIODL) TEST 

1000 FORMAT1X.X2141X.XE1 .2*'-x.r5.2X.7E9.a2..X,I3, 1X I5,lX. 4F6.2) TEST 
C TEST 

RETURN TEST 
END TEST 

EOR 
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REAL FUMCTI0h OUADR(X.AXVALUXrDI) IIAI 
C GUADR 
C .* .*..........*......*........ * **..* . ..**.***.*..*..* ..*..*.**...*...*........... 

C OUADR 
C E L L P A C K 7 8 0 U T P U T M O D U L E ADR 
C WUADR 
C FUNCTION QUADR QUADR 
C OUAIR 
C PURPOSE OWR 
C TTO ORtI 1-D EXTRAPOLATIDN USING N POIKTS OLAD 

AT THE POINT X. L 
4.. r~~OUDR 
C PA1ETERS OUADR 
C AUX VECTOR OF ARGUtINT VALUES OUADR 
C VALUX - LCTOR OF FLtCTION VALUES CORRESPOMDIRE OADR 
C ro AUX. OUADR 
C N NUMBER Of INTERPOLATION POINTS OUAR r tR~~~~~~~~~~~~~~~~~~~~O)DR 
C fMETHOD OUAIR 
C DIUIDEIl DIFTEREICES AE USED ro COMPUTE TME QUADR 
C EXTRAPOLATED ALUE. OUADR 
C Ofl 
C P(X) a fl + (X-AUX(1))*F2 * (X-AU.X(l))*(X-AUX(2))wF3 OUDR 
C OUADR 
C HISTORY OUADR 
C tODIFIED BY BILL WARD. MARCH# 1979. QUADR 
C 0UADR 

_ .*.@*.*.... . *.... .*vv*..-vv--*.... OUADR 
C moUAD 

REAL ALIX(N.v UALtJX(N)i,OUD 
A Flo, F2v F3 . 19 T2 OD 

C OL%ADR 
Fl a VALUX () IOADR 
F2 a (VALUX(2) - VALUX(l)) (AUX(2) - AUXC1)) OUADR 
Cl a X - AUX(}) OUADR 
OUADR R fI + ClF2 OUADR 
IF (N .EO. 2) GO TO 9" OUADR 
T2 a (VALUX(3) - UALUX(2)) (AUX(3) - AUX(2)) OUADR 
F3 = (T2 - F2) ' (AUX(3) - AUX(1)) O ADR 
GUADR = QUADR * Cl1(X - AUX(2)))F3 QUADR 

C OUADR 
999 CONTINUE >DR 

RETURN OWDR 
END OUADR 

'EOR 
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