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ABSTRACT

This report contains the machihe readable form of the 189 partial
differential equations presented in MRC Technical Summary Report #2078
"A POPULATION OF LINEAR, SECOND ORDER, ELLIPTIC PARTIAL DIFFERENTIAL
EQUATIONS ON RECTANGLES - PART 1l." These are two large files: EQNFIL
contains 189 entries which are either complete statements of a PDE in the
ELLPACK language or a reference to an entry in MACFIL with parameter 1
values given. MACFIL contains the 42 parameterized PDE's in a form suit-
able for automatically substituting in parameter values. A few other
small files are given to facilitate using this problem population within

the ELLPACK system,
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SIGNIFICANCE AND EXPLANATION

This is machine readable information associated with MRC Technical
Summary Report #2078 provided for people who are actually involved in
computing with the population of PDE problems. Many of the 189 problems
are very complex and the only reliable way to transmit them accurately is

in this form.
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A POPULATION OF LINEAR, SECOND ORDER
ELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS
ON RECTANGULAR DOMAINS - PART 2

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

1. INTRODUCTION
It is assumed that the reader is familiar with Part 1 of this reyport,
MRC Technical Summary Report #2078. This second part presents the population in
rachine readable form. There are seven files; the first is a program that takes
information from the other files and creates complete ELLPACK program with the
PDE problems. The second and third files are quite long and contain the actual
, descriptions of the PDE problems. The last four files are quite short and have
information needed to form complete ELLPACK programs; these are not essential
to the populations. Each file has extensive descriptive comments at the
i' beginning.

The file EQNFIL has 189 parts, one for each PDE. Each part corresponding

h to a problem without parameters is just the ELLPACK statement of the operator,

domain and boundary conditions along with associated Fortran functions. Each

part corresponding to a parameterized PDE states the values of the parameter;
the detailed statement of the PDE is in the third file MACFIL. The entries in
MACFIL are ELLPACK statements of the PDE with the points where parameters are

to be inserted marked by &A, &B, etc.

] Sponsored by the United States Army under Contract Nos. DAAG29-75-C-0024 and
DAAG29-80-C-0041. This material is based upon work supported by the National
Science Foundation under Grant Nos. MCS77-01408 and MCS79-01437.
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GENERAL DESCRIPTION:

CENPCM GENERATES AN ELLPACK PROGRAM ACCORDING TO THEZ SPECIFICA-
TIONS GIVEN IN AN ENCODED INPUT STRING. THE RZISULTING ELLPACK
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CLEN L LENGTH 0F ENCATZ) TRNRPUT STRIN

C PTR = EORT PISITION TN U0NZ.

C TILE = F1‘F CUTRINTLY ZZING F TCTS*TU.

Cc LINE = 2EINDCARDY TOO FYLE T, (UECTIYD)

C PTYPE = n’ SLEM TyRE, YLD PRUTIND CONPAT. CUICTOD)

C PCHAR = PPOELEN CHAPATYIPISTICS. (UZICT3R)

c e 1IN = ELLPACK MN2OULE BUMBEZR, LATRZ ... 1G5 EZITHZIR DIS, INDs OR BE“V;H
C Sl CERPCM
C e JREC = RECCPD NUNEBER IN FILE .. FTL, WHZRE ... MAY BEZ CTMNPCM
c FH0RT, UIT Grn. CENPCH
[ ALG. .. = POIMTER T3 STaRT (ALGSTY 0OR 70O EMD (ALCERD) OF THE CENPC
C METHOD SPECIFICATION IN THEZ INPUT STRING CODE. CENPCH
C DISPAR = POINTER TO STe2T OF DISCTRITIZATION M2IDULE PARANETERS CEMPCM
C IN THE ENCODED TNOUT STRIMNG COnNZ., GENPEM
C COMEINT = THEE COMMINT IN THZ ENCODEZD INPUT STRING CODE. (UECTGR) CENPCH
C FQTQL = SWITCH INJICATING NHCTH:R AN ERROR HAS EZEN DETECTED. CENFCM
C ROBND = PROZLEM MUMBIR FR3IM EONFIL, CENFCIM
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INCODI RENDS THZ ENCOZZD ELLPACK PRIGRAM FROM I0 UNIT 5. THE INPUT
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WRITE(B.213M) ERREND
sTar ERFEND
C ERREND
anrn F0°wHT|/,1% JdMznxxsr FATAL ERROR PREVENTS ELLPACK PROCRAM ERNEND
10HCEZRESATION ) EPPEND
BL_U FD”NAT(Sx 10HCHAPACTER »AL,23H APPIARS 1M ENCODED PROGRAM » ERMEND
S 4HIHERE DTGIT IS EXPECTED ) ERREND
2030 FORMATLEX, 35 hd\ *PCCTED END ENCOUNTIRZID ON FILE »1I3) ERREND
2050 FORMAT(BXy 10ACHARACTER »ALl,23H4 GPPEARS IN FROBLEM TYPE FIE, ERREND
5 43HLD OF P 0BLEM RECORD MHIREZ ONLY 0,1,2 ARE LEGAL ) ERREND
2050 FORMAT(8Xs42HINUALID PROBLEM NUMBEZR SPEZCIFIED FOR FILE »I3) ERREND
2060 FORMAT(8Xs 2SHINUALID PARAMITER NANI = »Al) ERREND
2070 FORMAT(GX, 48HINUSLID PQRQMETER SET NUMBER SPECIFIED FOR FILE ,1I3) ERREND
2080 FORMAT(BX, 40HINUALID MACRO NUMBER SPZCIFIERD FOR FILE ,1I3) ERREND
2090 FORMAT(8X,42HINUALID OPTIONS NUMBER SPECIFIED FOR FILE ,1I3) ERPEND
2100 FORMAT(8X, 3SHINUALID GRID NUMBER SPEZCIFIED FOR FILE ,I3) ERREND
2110 FORMAT(8X, 49HINUALID OUTPUT SEGMINT NUMBER SPECIFIED FOR FILE , I3)ERREND
2120 FORMAT(8X,4IHINUALID RECORD NUMBZR 3PICIFIED FOR FILE »1I3) ERREND
2130 FORMAT(3X,48HNO PROBLEM NUMBERED SPECIFIED IN ENCODED PROGRAM) ERREND
C ERREND
END ERREND
SPREF I $ SKIP
IDENT SKIP SKIP
* SKIP
# AUTHOR:  JOHN F. BROPHY SKIP
* DEPARTMENT OF MATHEMATICS KIP
# PURDUE UNIUEZRSITY SKIP
# NOUEMBER 1, 1979 SKIP
# SKIP
# THIS CDC ASSEMBLY LANGUAGE (CONMPASS) ROUTINE PROVIDES FOR SKLP
* AUTONATIC SKIPPING OF FILZS AND RIZCORDS. THE CALLING SEOQUENCESSKIP
= ARE GIUEN BY: SKIP
# KiP
® CALL SKIPF(NSKIPS,FILE)s» 0OR SXIPRINSKIPS,FILE) KIP
* KIP
= WHERE MSKIPS IS THE NUMBER OF FILES OR RECORDS RESPECTIVELY  SKIP
5 TD BE SKIPPED IN FILE, SIZ THE DISCUSSION OF SKIFPPING FILES SKIP
= AND RELCORDS IN THE CGMMINTS IN GENPGM. KIP
# SKIP
ENTRY SKIPR,SKIPF sKIP
SKIPR FS SKIP
sB2 -B2 SKIP
RJ =xGETEA SKIP
snil Bl SKIP
R %1y POR SKIP
SYIPF 72,31 1.R KIP
RDR RIAD  X2,R SKIP
EQ SKIPR SKIP
SKIPF PS SKIP
sB2 -B2 SKIP
R =XGETBA SKIP
5a1 B1 SKIP
ZR X1, PDF SKIP
SYIPFF /9,x1 R SKIpP
POF PEAD sKIpP
£EQ SKIP
ENN SKIP
= SKIP
i THE FOLLOMING FCRTRAN ROUTINES AREZ PROVIDZID AS SUBSTITUES SKIP
* FOR THE COYFASS ROUTINE SKIP FOR ThSlﬁvLQTIDMS WHERE ﬁUTOWﬂTIanTP
# FILE &ND FECOPD SYIPPING CANNAT BE IMPLEMINTED. glig
a K
# SUBROUTINE SKIPF(NSKIPS,FILE) SKIP
“C SKIP
=C THIS ROUTINT SXIPS NSYIPS FILES IN FILE BY SCANNING FOR THE — SKIP
=L END-OF-FILE M&rPKER EOF IN A4 FORIAT STARTING IN COLUMN 1. gf%ﬁ
%C X
* INTEGER FILE,EOF, EQFCHEIK SKIP
# DATA EOF 74H?EDF - SKIP
# NSKIPZD=0 SKIP
=L SKIP
%100  PEADCFILE, 300)CNFCHEK SKIP
%C SKIP
e IF (EQFCHTW LEN, 443 ) CALL EPRINDC(S,FILD) SKIP
B [T (ENFF LE. ECF) 60 TO 100 SKIP
% HSIPED=NS IREn SKIP

PR RIT NN

a4

55 k




#C
=300
«*C

IF (NSKIPED .LT. NSKIPS) GO TO 100
RETURN

FORMAT(A4)

END
SUBROUTINE SKIPR(NSKIPS,FILE)

THIS ROUTINE SKIPS NSKIPS RECORDS IN FILE BY SCANNING FOR THE
END-DR-RECORD MARKER 'EOR IN A4 FORMAT STARTING IN COLUMN t.

INTEGER FILE,EOR, EORCHEK, EOF,EQNFIL
DATA EOR, EOF, EQNFIL-4H’EOR, 4H’EOF, 1~/

NSKIPED=0
NNSKIPS=NSKIPS
IF (FILE .EQ. EONFIL) NNSKIPS=NNSKIPS+1

READ(FILE»300)EORCHEK

IF (EORCHEK .EQ. 443 ) CALL ERREND(12,FILE)

IF (EQRCHEK .EQ. EOF) CALL ERREND(12,FILE)
If (EQRCHEK .NE. EOR) GO TO 100
NSKIPED=NSKIPZD+1

IF _(NSKIPED .LT. NNSKIPS) GO TO 100
RETURN

FORMAT (A4)

END

e

R

SKIP
SKIP
SKIP
SKIP
SKIP
SKIP
SKIP
SK1p
SKIP
SKIP
SK1IP
SKIP
SKIP
SKIP
SKIP
SK1P

KIp
SKIP
SK1P
SKIP

KIP
sKIpP
SKIP
SKIP

KIP
SKS
Skip
Sk1e
SKiP
SK1p




LI 22 22 RS EIRI RSP F YT L LSS L T L XS SRS ST R 2 22 2 2 2 ¢ 223 2% 2 X ]

ok K ok K K M K X
% ok ok ok ok % ok ok Xk

L 2222 013 22 Dl =Ll ST 22 TR T e 2 L e d B Ly 2l 2 22 2 221 1T)

EOGNFIL

EONFIL CONTAINS THE INFORMATIGN NEEDED TO GENERATE THE EQUATION,
BOUNDARY AND FORTRAN SEQMENTS OF AN ELLPACK FROGRAM.

EQNFIL IS DIVIDED UP INTO (SUB) FILES WHICH ARE IN TURN DIVIDED
UP INTO RECORDS. THE FILES ARE NUMBERED 0s» 1, 2»...ETC. AND THE
RECORDS WITHIN EACH FILE ARE SIMILARLY NUMBERED 0, 1, 2,...ETC.
THE END-UF-FILE AND END-OF-RECORD ARE DESIGMATED BY #EOF AMD «EOR
RESPECTIVELY (’EOF AND *EOF RESPECTIVELY ON NON-CDC INSTALLATICNS).

FILE 0 CONTARINS A DESCRIPTION OF THE PURPOSZ AND ORGANIZATION OF
EONFIL. FILES 1, 2y 3,... CONTAIN THE INFCRMATION NEEDED TO GENER-
ATE THE ELLPACK PROGRAM CORRESPONDING TO PROBLENS 1, 2» 3s...
RESPECTIVELY QF THE ELLPACK PDE POPULATION, AS MENTICNED ABOUE, THE
FILES ARE DIVIDED INTO RECORDS WHICH HAVE THE FOLLOWING FCORMAT:

RECORD 0 CONTAINS THE ELLPACK PDE POPULATION PROBLEM NUMBER.
REZCORDS 1s 2s... MAY TAKE ONE OF THE FOLLOWING FORMATS:

ALTERNATIVE 13

LINE 1: LINE 1 IS EITHER BLANK OR CONTAINS DESCRIPTIUE INFCRMA-
TION SOME OF WHICH BECOMES A COMMENT IN THE GENERATED ELLPACK
PROCRAM. IF NON-BLANK, LINE 1 CONTAINS THZ PARAMETER SET NUMBER
IN I3 FORMAT STARTING IN COLUMN 18, FOLLOWED BY THE PARRAMETERS
OF THE PPOBLEM IN FREE FORMAT STARTING IN COLUMN 13.

LINE 2t LINE 2 CONTAINS THE COMPLEXITY MEASURES OF UARIOUS
PROBLEM FEATURES IN FREE FORMAT STARTING IN COLUMN 11. THIS
INFORMATATION BECOMES A COMMENT IN THE GENZRATED ELLFARCK PRO-
GRAIM.

LINE 3¢ LINE 3 CONTAINS THE PROBLEM TYPE INFORMATION STARTING
IN COLUMN i1 WHICH IS USED 7O TEST THE COMPATIBILIY OF THE PRO-
BLEM WITH THE ELLPACK ROUTINES SELECTED IN THE ENCODED PROGRAM
(SEE ROUTINE COMPAT). THIS INFORMATICN BECOMES A COMMENT IN THE
GENERATED ELLPACK PROGRAM.

COMPAT USES THE PROBLEM TYPE INFQ (PTYPE) AND DISRETIZATION
MONULE INFO (DMTYPE) TO DETERMINI WHETHZIR MOTULE DISMOD IS
CGIMPATIBLE WITH THE GIVZN PDE PROELEM. THZ NRTYPE (NOW 15)
ITEMS IN THE ARRAY PTYPE AND IN EAZH RJIW OF THE TABLE DMTYPE
HAUE THE FOLLOWING MEANINGS:

URLUE PTYPE MZANING DMTYPEZ MEANING
0 ITEM NOT PRESENT ITEM MJST NOT BE PRESENT
1 ALWAYS MATCHES ALNAYS HATCHES
2 ITEM PRESENT ITEM MUST BE PRESENT

THE 14 ITEMS CURRENTLY CHECKED FOR COMPATIETLITY ARE:

CONCERNING THE OPERATOR

THO DIMENSIONAL

THREE DIMENSIONAL
POISSON EQUATION
LAPLACE EQUATION

Ux OR UY TERMS
CONSTANT COZFFICIENTS
SELF-ADJOTINT FORM
HOMOCENEZOUS

DNTU D W=
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9 UNY TERM
CONCERNING THT EBJUNMDARY r‘C!'\UITT’J:
10 DIPICHLET PROBLIY
11 SOME NORMAL DTRIVATIVI CONDITIONS
12 SOIE MIXZD CONDITIONDS
13 HSIISINDOUS -

CONCERNING THE CRID
14 HN=HY (=H2)
15 UNIFORM GRID

REMAINING LINEG:  THT RIMAINING LINES QF THE RECORD CONTAIN
INFORMATION COPIED INTQ THZ ECQUATION, BOUNDARY AND FCRTRAN SEG-
MENTS OF THE GENERATED ELLPATK PROGRAM IN THE ABOUE ORDEIR,

THE EQUATION, BAOUNDARY AND FORTRA CARDS ARE [1ATHED BY & 1y 2,
OR 3 IN COLUMN 1 RESPECTIVUZLY, MNITE THAT FORTRAN CODE SHOULD
BEGIN IN COLUMN 7 AS USUAL AND THAT A FORTRAN COMMZINT CAN PE
WRITTEN BY TYPING A C IN COLLMN 2. FOR PD”THBILITY PURPOSES,
THE ENT-0F-RECORD IS DETECTED BY THZ PRESEINCE OF *=? (DASH)
IN COLUMN 1.,

ALTERNATIVE 23

LINE 1: LINE 1 CONTARINS THE PARAMEITER SZT NUMBER IN I3 FORMAT
STARTING IN COLUMN 16, FOLLOWNZD BY THE PARAMZITERS OF THE PRC-
BLEM Iiy FREE FORMAT STARTING IN COLUMN 19.

LINE 2: LINE 2 CONTAINS THE COMPLEXITY MEARSURIS OF UARICUS

PROBLEM FEATURES IN FREE FORMAT STARTING IN COLUMM 1l. THIS
INFORMATION RZCOMES A COMMENT IN THE GENEZRATED ZLLFACK PRO-

GRANM.

LINE 3: LINE 3 IS OF THE FORM EXPAND N/N1sN2y...9NK/ STARTING -
It COLUMN t, THIS SPECIFIES THAT MACRO N (THE NTH RECORD IN

MACFIL) SHOLULD BE EXPANDED WITH ACTUAL PARAMITERS NIsNES»s .. .sNK

REPLACING THE DUMMIES &A,&B,_C,...ETC. THE PARAMETERS MAY

CONTAIN AMY CHARACTERS cXCEPT A BLANK, COMMA OR SLASH AND

MAY BE N3 LONGER THAN 30 CHARACTERS,

RELATED FILES: GENPCM, MATFIL, OPTFIL, GRDFILs QUTFIL AND MODATA

(]
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% PRABLEM 1 =
L - 2-2 23+ B RAgh) %3
'EOR
=PARAMETER SET 1¢(A=0.0)
009.04 006.05 500.00 008.95
2000052002902
TWO DIMEN3IONS $ SELF-ATIZINT
EXP (%= ()UV“S + EXP(=X=?HUvYS = 1, /(1 +X+YIUS = F(X.Y)
BIRICHLIT $ HOMOSENZIOUS
=0, U=0.
®=1. » U=0.
¥=0. » U=0.
Y=1. , U=0,
FUNCTION F(X, YD
COMiMON ~CONCOiMs PI
DATA PI1-/3.14153265353973,

WWWWWWWWWWWWWWWWRNNBMU - % X

PX = PI=X
Y = PlsY
SPX = SINIPY)
SR o= SR
EAY = EMP(/L2Y)
F=.75 ?(Ex ZHRSRYE 2, 2y R =R aR] ) 2GR R 2RI Ry LN/
§ + PIEGPLA(, 2005 P I=F L4570 J=T vaTo inP sty 't ) )
PETURH ,
ENn
FUNCTION TRUTZ, )
COisinNit 7C0 27 PL
TPUZ = 75T e e 3ILIRT 05T 1hr ey
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3 END

3 UNCTION CDXUCH.Y)

3 COLl = YENPONEY)

K PETURIM

2 N

3 FUNCTICI COYUIN, ¥
3 COVU = ~X=ZHPO-1aY)
3 RETURH

3 AR

*EOR

P1QQNETER SZT 2(A=0.11

000.04 006.05 000.08 n06.25
EAPHND 1-0.1-

*ECR

=PARAMETER SET 3(A=1.0)

= 000.04 005.05 000.00 onG. 05
£nPAND 11,07

’ EGP

PQPANETEP SET 4(a=10.)
ﬂOU 04 006.05 000.00 008.05
E\PhND 1-10.

® 060,04 000.00 004.05 010.02

# 2000200000020

1 T3 DIMZNSIONS

1 UKKS + (L.+Y#Y)UYYS — UXS = (1.+Ys#Y)UYS = F(X,Y)

2 MInE

2 ®¥=0. » MIMED = (10U + ( 1.)UX = 0.27%EKP(Y)

2 “=1. » TIXED = (1)U + (-1.0UX = 0.

2 ¥=0. » MIMED = (10U + ( 1LY = 0.27%EXP(X)

2 ¥=1. » MIXED = (1)U + (~1UYy = 0.135*(ALOG(2.)~1.) #(XxX-X)*x2
. 3 FUNCTIDH TRUE (X, Y)

3 TRUE = 0.135=(EXPIX+Y)I+(XeX-X)%x22ALIG(1.+Y%Y))

3 RETURN

3 EHD

3 FUNCTION F(X.¥)

3 Fro= 0.135%( (=g, =Xed=2X+18, 2#X#X-14,2X+2, ) =ALOG (1. +Y=*Y)

3 $ = e ((X=K-K)=aug) s (Yedry=a3+y-1.) /7 (1, +Y#Y) )

3 RZTURN

3

R R 2

’EOP
SPAMETER SET 1(A=1.9%)

# nN0n.43 n30.60 000.090 070.40

EAPANTD 371,57

*EOR

-.LR IS TEP c’T ETQ=2.3)

3 000. 239.59 0nn.Go 060,20

FAPAhJ 2-2.57

*EGR

fPhPfWTTEP SET 2(8=3.%)

= 000.23 nen.30 000,00 050,15
PAND 3-3.57

'LO”

sPalPGHTTER SET 4 (=4,52

= nnd,23 N55.20 009,720 049,293

“ i 34057
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*EOR

*PARAMZTER SET 1(A=0,0)
#* 000.02 004.00 000.00 006.00
2 2020021002002
1 TIHO DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
1 URKS + UYYS = B, #XrY#EXP(K+Y)#(X2'/+X+Y-3,)
2 DIRICHLET $ HOMOGENEOUS
2 X=0. » U=0.
2 X=1, » U=0.
2 Y=0. s U=0.
2 vY=1. , U=0.
3 FUNCTION TRUE(XsY)
3 TRUT = J,#EXP(X+Y)wXay#(],-X)#(1,~-Y)
3 RETURN
3 END
*EOR
'PQRRH;TER SET 2(A=0.1)
000.02 004.00 000.00 008.00
EXPQND 4,0.17
’!‘D?
~PPRRM°TER SET 3(A=1.0)
000.02 004.00 000.00 006.00
FKPGND 4/1.07
*EOR
»Pﬂ TAMZTER SET  4(A=10.)
000.02 004.00 000.00 005.00
EXPAND 4,10,
*E0R
*EOF
Ee 22 - B 3 2= 2L L D 3
* PROBLEM 5 =
SRS R NN
,I"OO
PARAMETER SET 1(A=0.0)
* 000.01 002.00 000.00 005.00
EXPAND 5/0.7
*EOR
<Pﬁ RAMETER SET  2(A=5.0)
000,01 002.00 000.00 008,00
E {PAND 5/5./
*EOR
«..mﬂMETEP SET  3(R=3.0)
000.01 002.00 000,00 006.00
EnPﬁND 5/8.7
ECR
=PARAMEZTER SET  4(A=10.0)
= 000.03 010.00 000.00 008.00
EXPAND S/10.7
*ECR
=PARAMETER SET 5(A=20.0)
* 000.04 015.00 000.00 006.05
ZUPAND 5-29.
TEOR
SPARAMZITER SZIT G{A=54.0)
% 000.03 030.00 000.00 005.00
ZRPaND S G,
TECR
SANNNZTZIY SET TI=100,0)
+ oD, 03 040,00 000.00 008.00
[BNNEN .N'] 5 1Qo,
.;p‘
SuN
H N R R ]
~II”1“lfI [ow
B e R R
AR
P nsLoIn 040,20 0Q0, 00 008.30
N .‘\)1\w]11ﬂ"10’
| l“l Wt NATUNS
! L U\\‘ CCOZFUINSYYUS = FXeYD
NS ECH D S RAOMOSENECUS
K T DU U N
23
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FUNCTION TRUE(X,Y)

COHON ~CONCOM-, PI, FOURPI

DaTA PI, FOURPI ~3.1415926535898, 12.566370614353/
PHI = 4.2#((X-0.5)%22 + (Y-0.5)%%2)

Tl = 5.4 - COS(FOURPI#*X)

T2 = SIN(PI®=X)

T3 = yex2 - ¥

T4 = 5.4 - COS(FOUR’I=Y)

TS = 1.7(1.+PRHIs%4) - 0.5

TRUE = -0.31 # Tl # T2 # T3 # T4 # TS
RETURN

END

FUNCTION F(X,Y)
COMMON ~CONCOM/ PI, FOURPI
CFPX = COS(FOURPI=*X)

T = 5.4 - CFPX

T1X = FOURPi#SIN(FOURPI=X)
TIXX = FOURPI=x2=CFPX

T2 = SIN(PI=X)

T2x = PI=COS(PI#X)

TeXX = -PI==2=T2

T3 = ¥Ys=2 =¥

T3Y = 2.%Y - 1.

T3vY = 2.

CFPY = COS(FOURPIxY)

T4 = 5.4 - CFPY

T4y = FOURPI=SIN(FOURPI®Y)
T4YY = FOURPI:xs2uCFPY

PHI = 4,%((X-0,5)#=2 + (Y-0.5)%%2)
PHI2 = PHI%=2

PHI3 = PHI2%PHI

PHI4 = PHI3%#PHI

PHIX = 8.%(X-0.5)

PHIXX= 8.

PHIY = 8.%(Y-0.5)

PHIYY= 8.

TMP = 1./(1.+PHI4)
THP2 = THMP==2

TMP3 = TMP2=TMP
5 = ThP - 0.5
TSX = -4,#PHI3#PHIX=TMP2
TSXK = 32.=(PHI3=PHIX)#222TMP3 - 12.%#PHI2*PHIX*=2*TMP2
= 4, =PHI3=PHIXX=*TMP2
TSY = -4,=PRHI3*PHIY=*TMP2
TSYY = 32 #(PHI3=#PHIY) #225THP3 = 12.#PHI2*PHIY*x2#TMP2
- *PHI3>°HIYY*TMPE
U =Tl = T2 = T3 = T4 =75
ULX = T3 = T4 = ( T1XX=T2=TS +
2.%T1X=T2X*TS +
2.5TIX=T22T5X +
T1sTaRX=TS +
2.5T1=T2X2THX +
T1#T2aTSHX)

UYy = TL = T2 % ¢ T3Yy=T4=T5 +

2.5T3Y=T4Y=TS +
2.%#T3Y2T4=TSY +
T3=T4YY=TS +
2.5T3=T4Y=TIY +
T3%T4=TSYY)
F = =0.,31 # ( UXX + UYY - COZFUCX,Y)=U )
RETURN
END

FUNCTION COEFUC(XsY)

COMMoN ~CONCOM/ PI, FOURPI

COEFU = 100, + COS(2.#PI#X) + SIN(3,=PI=Y)
RETURN

END

« PROBLEM 7 =
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UXXS + UVYYS = §,
DIRICKLET $ HOMOGENIQUS

X=0, » U=0.
X=1. s U=0.
¥=0. » U=0.
Y=1, » U=0,
FUNCTICN TPUCLX:Y)

DIMENSION ¥B(4), ¥YB(4), A3(4), C(1]1)
DATA N7167s NZ2Bs47, NAs2/»

s 0us 0. l.s 0., l.»
DATA C

Hutugtr @ ek

QeBS(X, V) = SURT(KxX + Y=V¥)
RCST = X - 0.5

RENT = ¥ - 0.5

R = 0ABS(FCST. RSNT)

SUM = R=R/4.

L =1

SUM = SUM + C(L)

RKCSKT = 1

RKSKKT = 0

DO 1 K=1,HM
TEMP = RCST=RKCSKT - RSNT=RKSNKT
RKSNKT = RSNT=RKCSKT + RCST#RKSNKT

RKCSKT = TEMP
IF ((K.GT.2) .AND. (MOD(K,4).NE.Q))

WWWWWWWWUWWWHWWWWWWUWWWWWWWWWWRWWWWWWWWWWWWWWWWWWWWRIINIY Y= x g 2

L o= L+}
SUM = SUM + C(L)*RKCSKT
1 CONTINUE
D0 2 I=1,NZB
ZR = X = XB(I)
21 = Y - YB(I)
WR = 0ABS(ZR, ZI)
IF (MR .NE., 0.) WR = ALOGUWR
WI = QARG(ZR, 21}
IF (M1 .GT., AB(D)) WI = WI - TWOPRI
TR = ZR=UR = ZI=l1
TI = ZR=VT + Z1#LR
L= L+1
SUM = SUM + C(L)I*(ZR=TI + Z2I=TR)
2 CONTINUE
TRUE = SUM
RETURN
END
REFAL FUNCTION DAPG(X, VY)
0ARG =0
IF ((X.NE.N.) JOR, (Y.NE.O.)) 28RG =
RETURN
END

002.10 000,00 020.00 050.10

THO DIMZHSIONS ¢ CONSTANT COZFFICIENTS $ POISSON

XB(1),YB(1), XB(2),YB(2)s XB(3),YB(3)» XB(4),Y3(4)

1. 0. 1.7,

AB » -2.356, -0.733» 0.735 2.356/

s . 14B36426807553E+00, .20900600125856E+01, .100060006232E5+01,

-.2533562520763E-01, -.3450379338957SE-03, .4338351975566E-05,
.2334115150351E-05, .31830S9062144E+00, -.3123099062144E+00,
.3133082062144F£+00, -.31330330G2144E+0)/

DATA PI-3.14153255358373/, TIOIPI/5,23231E3307173597

GO 101

ATANZ (Y X)

Pﬁ” WIETER SET 1(R=0.1)

nnn.3z2 070.30 nno.0n n57.490

E'PﬁND 80,17
$ EO')
~P(““HETFP ET 210=0,13)

000 33 n30,40 G0nN.00 255.59

r/PﬂnD 8s0.157

1olsle]

=PAPAMETER SET  3(A=0.33)
29
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pr—7

D s e
S aa e

- n11,38 030.49 000,00 080.590
T 4D 809,35
DT Uy FiA=Y, 45
N, 2 080.40 000.60 470.60
.qu
P BWETER SET 1(A=10.0)
% 002.18 049.70 000.00 006.60
SRFGND 910, -
TEOR
~PeDARETER SET 2(A=20.0)
= 002 26 040.45 000.00 006.65
73D 920,
YEOR
“PAPRMETER SET 3(A=50.0)
* 002 27 040.45 000.00 008.70
£XPAND 950,
EOR
SPOTANETER SET 4(A=100.0)
= 002.23 040.45 000.900 006.80
EXPAND 3-100.7
TEQR
'EOF
TR WA RIS
» PROBLEM 10 =
X HT WX RN HHT
*EGR
*PARAMETER SET 1(A=10.0, B=0.5)
* 000.04 005.10 000.00 005.05
EXPAND 10/10., .57
*EOR
*PQRAHETER SET 2(A=50.0, B=0.5)
0006.16 025.40 000.00 008.25
EXPQND 16/50., .57
*EOR
*PARAMETER SET 3(A=100.0s B=0.5)
* 000.23 040.680 000.00 010.30
EXPAND 10-/100.,.57
*EOR
»Pﬂ AMETER SET 4(A=300.0, B=0.5)
000.32 085.70 000.60 020.35
FKPQHD 10/500., .57
’I‘r"j
°QP9M;TEP SCT S(f=1000.0, B=0.5)
000. 0380.7S 000.090 035.49
E/ +ND 10/1000.'.5/
!CU
P RANETER SET 6(x=10.0, B=0.117)
nN09.04 095.10 000.00 305,05
VPHND 10/10.,.1177
’EO")
“PERAMETER SET 7(A=50.0, B=0.117)
% 000.16 025.40 00,09 208.25
EXPAND 10-59.,.1177
vrop
*PF”GHETEP SET 3(A=100.0, B=92.117)
030.23 040.50 010,00 010,29
E/°GNU 10-100.,.117/
’Eﬂ'}
=PrRPAMZTER SET S(A=590.0, B=D0.117)
= 000.32 065.70 010,00 020,35
EYPAIHD 10/500., 01177
4 [{‘ P
=PRINMETER S 157A=1009.0y B=0.117)
x 000 33 130,75 003,00 035.40
£ 1n/1900., . 1177
Q{IQO
31
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» PROPLEM 11 #

FRRIDE IR

ARAMETER SET  1(A=PD)
000.10 006.25 000.00 006.25
tXPQND 11/PL7

*EOR

“PARAMETER SET  2(A=2=2P1)

# 000.14 006.35 000.00 006.25
EXPAND 11/2.%PI~/

*EOR

=PARAMETER SET  3(R=3#PI)

# 060.1S 006.40 000.00 006.40
EXPAND 11-3.%PI~

*EOR

*PARAMETER SET  4(A=S#*PI)

2 000.22 006.60 000.00 008.69
EXPAND 11/S5.=P1/

*EOR

<F1PHMETER SET  S5(A=10%*PI)
000.27 006.75 000.00 008.75
EXPRND 11/10.%P1/

*TOR

*EOF

= L T
FROBLEM 12 =

ﬁk~é:§§*§*§*§*§

!En
“PPPANETER SET 1(A=PI, B=PI)

000.05 006.10 000.00 006.10
EXPGND 12-3.14153265353979, 3. 14159265358373/
*EOR
“PARAMETER SET  2(A=PI, B=10.0)

s 000.12 006.30 000.00 006.30
EXPAND 12-3.14159265358979, 10./
*EOR

’PQPQMCT } SET  3(R=10.0s B=PI)
000 12 005.30 000.090 006.30
EXFGHD 12-10.,3.14153255352373~
TEDR
*PQR“JETEP SET  4(A=20.0s B=PI)
000.22 006.60 000.00 006.60
tXPQNJ 12-20.,3.14153265358873~/
*ECR
PGRQWETEP SET 5(A=10.0, B=10.0)
000.12 006.30 000.00 006.30
FXPQND 12710.+10.7
PEOR
*WWNEKPSU 6(A=10.0, B=20.0)
000.22 006.60 000.00 006.50
PQND 12/10.,20.7

*EQR
PEDOF

LRAR R Dl s DY <pel=Det -

S PR0RLEM 13 s

000.483 030.30 010.00 930.25
2009002392730
THO DIMENSIONS $ SELF- QDJD'HT
COEFL(X, YIUXXS + UYYS = F/iy¥)
BIRICHLET
»=0, » U=TRPUE(X,Y)
X=1. » U=TRLZ(Xy'")
/=0, 9 U=TRUE(X, V)
Y=1. : U=TRUE(X,Y)

FUNCTION COEZFL(XsY)

COZF1 = 2.

IF ¢ X.LT7..4 ) COCF1 =1,

PETUR

END

SR NAS NI RaV IR SIC it GO T

wwwe




FUNCTION F(X,Y)
Al = X + .3
FX2 = .7 + .52(X-.4) + (X-.4)#x2/(1+X#X)
DYYG = (YaY-G.=Y+7,)sEXP(-Y)
IF (FX1 .GT. 'X2) GO 70 1!
F = DYYG#FX1
RETURN
1 DXXH = ((1.6#X+1.68)=(1+XxX)=x2
$ = (,BxXeX+]1.,68=K-.3) =4, #X# (], +X2X))
$ /(1 +X=2X) %4
G = 1. + (V-1.,)=#25EXP(-Y)
F = COEFL1(X,Y)#DXKH=G + FX2=DYYG

FUNCTION TRUE(X,Y)
FX2 = .7 + .55(X-.4) + (X-,4)%x2/(1+X#X)

TRUE =AMINLIR+.3,FX2)#( 1.+ (Y-1, )ax2=EXP(~Y))

RETURN

END

FUNCTION CDXU(X.Y)
ChXU = 0.

RETURN

END

FUNCTION CDYU(X,Y)
cnvy = 0.

RETURN

END

* e WWWWWWWWWWWWWWWWWWWWWLWL ! WWWWWW
m
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I FRFN

=PAR QHETEP SET 1(A=0.01)
* 000.28 045.05 060.05 045.05
EXPAND 14-0.01~
*EOR
PP”PMETE” SET  2(A=0.1)
= 000.34 0G0.05 070.05 060.05
EXPAND 140,17/
’LCR
PQ’HHETEP SET  3(R=1.0)
000.39 065.10 075.10 065.10
EKPG\D 141,07

*EOR
P EOF

:thﬁ
PARM CTER CET 7=0.2, B=1.5, C=0.1)
000.28 045 00 000.00 070.00
rkaND 15/.251.5s0.1~
L
SPR ”G“ETCR SET 2(A=1.9 B=2.5, C=0.1)
000.17 050,090 009.00 050.00
E””ONU 15/1.+2.5:0. 17
TEOR
'”ﬂPPNcTEP SET 3(A=0.2s B=1.5, C=0.04)
000.27 020.00 000.00 070.00
FV”FND 15/.,2¢1.5,0.04~
“E0R
P“’GN TER SET 41A/=0.2» B=2.5, C=0.04)
000.1S 040,00 000,00 050.00
LKPQND 157.2v2.5+0. 04/

ER RS E)

"'PPDRLFh 16

Wi Sl

’EDQ
SPOENNETER SET 1(R=1.)




2 007,10 01n.03 110,00 015.30
EXPAND 167/1i,1.”
*EOR
“PARAMETER SFT 2(B=10.>
* 0067.08 010.03 000.00 010.15
EXPAND 16-2+10,~
*EQR
'EOF
PROBLEM l7 @
PR S B R RS- PP, 37
EOR
*PRPAMETER SET 1(A=1.0, B=2.0)
* 00n,N3 no2.20 000.00 010.15
:.\F’HND 171, 2.7
‘eon
PrPAHFTEP SET 2/7"=3.0, B=3.0)
000. 90 010.50 000,00 023.40
\H§HD 17-3.,3.
TEOR
“FAPAMZTER SET 3(A=8.0, B=5.0)
* at0,45 40,30 000.00 080.70
EXPAND 17/8.,5.7
*EOR
*EOF
D ST PP PRy 3
= PROBLEN 13 =
RRREWSEETET RTINS
'ECR
*PARAMETER SET 1(R=1.0, B=2.0)
& 000.07 010.10 000,00 010.10
ZXPAND 12-/1.,2.~/
*ECR
=PHPAMETER SET 2(A=5,0, B=3.0)
= 000.11 010.20 000.00 020.15
’XPQND 18/5.+3.7
el
ZPRRAMETER SET 3(R=3.0, B=5.0)
= 000.32 010.70 000.00 070.40
EXAPAND 18/8..+5.7
*ECR
*EOF
L X =1-3 b2 D I D FE T ]
* PROBLEM 19 =
Pt =23 B ZPE- T 2 0 2 23
*EOR
’PQPHMETEP SET 1{83=0,1%5)
015,15 $70.10 000.00 026,05
VXPQNU 13/0.157
*ECOR
=PPRAMETER SET 2(£=9.25)
% 003,17 039.10 000.00 006.05
C¥PAND 197,257
*ECR
PEQF
PRl =g~ Trlat Bl 2= P23~ 3
* PROBLEM 20 =
*EQR
*PQPQM TER SET 10a=0.0)
007.23 040.60 000,00 010,30
c/PﬂNU 20/0.7
alp i
’Pw”ﬁ?:TE” SeET 2ra=1n.
nn7.23 040,60 nnon.09n 01,30

EAPGND 20710, 7
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[UC IS RRVIUS B

FVEN

0033.13 N, 20 nNo. %0 008.10
200400022000
TV DLHERS NS
B2 Y 1S+ BUXy YIURYS + CUX YIUYYS = F(XsY)
DIRICHUET
N=. s UsTRUECKSY)
werl. s JRTRUECNY)
v=0, » U=TRUECGSY)
Nl o U=TRUS (X, Y)
FUNCTICN ACX,Y)

A o= 1, + TRUER(XsYI=xg
RETURN
END

FUNMCTION BON,Y)

B = -2.5TRUEK(X, ¥Y)=TRUEY(Xs Y3
RIZTURN

)

FUNCTION COxp ¥

C = 1. + TRUEVIXy Y )#=2
PETURN

END

FUNCTION TRUEX(X,Y)

TRUEK = BN (X+Y)

RETUPH

END

FUICTION TRUEV(Xs'Y)

TRJIV = ERPIXTY)

PEZTURN

ENHD

FUNCTION F(Xs¥)

TURK = EXP(XR+Y)

TURY = TU¥X

TUYY = TUXY

F o= Al Y =TUMK + BIX,YI=TUXY + C(X,¥)=TUYY
PETURN

EMD .
FUNCTION TEJE(RsY)

TRUE = EXPUX+Y)

FETURH

END

i
22

R

FXINE A Y

£03.31 090.85 0no.00 004.05
2nN020310712000
T3 bl FONS
P, YRS+ O YIUYYS  + HXCX, YIURS +
WO Y IUYS = Pk Y)
DIPICHLET

s ETRUE (X )

s UETRUEY)
(=0, s USTPUEZCAY)

v LEVIUZTY)

FUNCTIAN HOA )
COLIGH CLTRDs CLCR2
T 1. €2/ 17.08, 3.627
rl (=1 e (ra=1,)

VR (KeReysY) + CRaF 152, %X
DU IR L (Au e RY) + CRuFLuB %Y
SRUYD

i = 19.4s0 + 2325,

l?

e y

re K L2,
o o 2oLy 1.)




OKFL = 2,5Xa0Yay-1,)
OYF1 = (X#X-1,)%2,#Y
UK = CleDxFLl + C2#DXFle(Xax+Y#Y) + C2#Fla2,#X

uy = Cl*DYFl + C2#DYFl#(Xax+Yay) + COnF a2, #Y
DXXFL = 2.=(Y#Y=1.)

DYXF1 = 4,uxay

UxX = C‘*D W1+ C2#DXXF1®(X#X+YaY) + C2#DXFla2,#X +
$ CeaDxF1#2,.#X + CaxFls=2,

L¥YX = Cl=DY¥F1 + C22DYXF1a(X#X+Y#Y) + C24DYF1#2,#X +
S C2=DXF 142, #Y §
A = SORTUXsUX + UYs=UY) ;
WX = 0.

IF (A .GT. .0025) WX = -19.4=(Ux=UXX + UY*UYX)/A*x3
RETURN

END

FUNCTION HY(X,Y)

WY = WX(YeX)

PETUTH

END

FUNCTION TRUE(XsY)

COMiioON ~CONCOM- ClsCe2

Fl = (K=X-1.)=(Y=Y~-1.)

TRUE = CL=F1 + C2xFl=(X#X+Y=Y)

PETURN

EMD

FUNCTION F(X,Y)

COiiCN ~CONCOM~ Cl,C2

Fl = (ReX-1,)=(Y*y=-1,)

OXFl = 2.uX=(YeY=-1.)

DYF1l = (X=x-1.)=2.8Y

= Cl#DXF1l + C2=DHF 1= (XuxX+yY=Y) + CoxFlx2.#X
= C1=#DYF1 + C2%DYF1*(XsX+YxY) + C2=fFlw#g. =Y

BRXF1 = 2.%(Y=Y-1,)

DYYFL = (X=X-1.)=2.

UXX = C1#DXKF1 + C2=DXXF1*(X=X+Y#Y) + C2=DXFix2.2X +

2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

$ Co=DxF1=2,8X + C2=Fl#2.

UYY = Cl=DYYF1 + CR=DYYF1s(X#X+Yy®Y) + C2sDYF1s2.#Y +

s CR=DYF122.2Y + C2sF1*2.

Fo= WK Y= (UXKHUYY) + HX(Xs YI2UX + WY (X, Y)#UY ‘
RETURS !
END

83 *

P~

TEnn

'°0”“MLTE” SET 1(A=387.75, B=50.0, C=1, D=0.10)
009.47 089.70 020.00 070.€0

FV”PND 237337.75+59.,1,0.107

k] V-Dr)

=PARAMETER SET 2(A=354,5, B=0.554, C=1, D=0.10)

= 003.50 070.30 020.00 070.60

-”PA\D 237554.5y .544, 1,0.10/

*EGR

—PﬂPQMETEP SET 3(A=337.75, B=50.0, C=2, 1=0,15)
nns.s2 030.30 020.00 070.60

VPQ\D 23/387.75:50.52,0.15/

TEMNR

“”ﬂPﬁMETEP SET 4{A=554,5, B=0.554, C=2, D=0.15)
009.52 030.80 020.00 070.60

’”PQNW 23-554.5, .544,2,0.157

SR

‘°Q°Q”ETE SET 5{(A=387.75, B=790.0, C=3, D=0.20)
(609.53 035,830 020,00 070.89

E)”PNJ 23-337.75,50.+3,0.20/

TER

=PEPAMETER SET 6(A=554.5, B=0.554, C=3, D=0.20)

E 119,53 035.85 020.00 070.60

FAPOND 23,534,55 ,344,350.207

= PRORLEM 24 =

P ot e




PP LRI RS P

’ ED"J

«PRPQMETEP SET 1(A=0.25, B=100., C=-0.10)
067.13 015 10 005.00 015.30

EKPQND 24-0.25,100.,,-0.10, 1~

*EOR

*PARAMETER SET  2(A=0.25, B=1000., C=-0.10)

= 007.08 015.10 005.990 010.15

EXPAND 24-0.25,1000.,-0.10,27

*EOR

“PARAMETER SET  3(A=0.50,» B=1., C=-0.01)

w 007.06 015.10 005.00 005.00
EXPAND 24-/0.5051.5-0.01,3~

’EOR

~PQPRNETER SET  4(R=0.50, B=10.,» C=-0.10)
007.07 015.10 005.00 010.00
EXPHND 24-0.50,10.,~0.10,4~
*EOR
PGRRMETER SET 5(A=1.00, B=l., C=-0.10)
007.0S 015.10 005.00 000.00
L‘PQND 24/1.00,1.,-0.10,57
"EGR
#PARAMETER SET  6(A=1.00, B=10., C=-0.10)
= 007.07 015.10 005.00 010.00
EXPAND 24-1.00,10.,~0.10:6~
’EDR
ARAMETER SET  7(A=1.00, B=100., C=-1.00)
007.14 015.10 005.00 015.37
E>°9ND 24-1.00,100.,-1.00,7~
PEOR
»PHPRNETEP SET 8(A=1.00, B=1000., C=-1,00)
007.10 015.10 005.09 010.20
EAPRND 24-1.00,1000.,-1.00,8~

*EOR
*EQF
TR R R

S PPOBLEN 25 =

ErE

’EOP
ﬁPG”ﬂMETER SET 1(A=1.5)
= 000.18 085.40 000.00 006.05
EXPHND 257/1.57
’EOR
=PARAMETER SET  2(A=2.5)
= 000.14 055.20 000.00 008.05
EXPEND 25-2.57
* [Of‘)
~Pﬂ AMETER SET  3(A=3.5)
000.12 045.15 000.00 006.05
XPGND 2573.57
? !'OP
PGPPMETEP SET 4(A=4.5)
000.11 035.20 000.00 ¢"8.05
‘FAND 2574,/

E

i
i
i
!

PROBLEM 26 =
PENIN AR RNE TR
’ EOO
Pﬁ”GMETEP SET 1(R=1)
007.03 010.00 009.00 005.92
V“PANU 2671l.s 17
*EOR
'PP”QHETER SET  2(A=5)
007.04 010.00 000.00 010.02
EXPAND 26754427
’ c[‘n‘)
“PG.AHETEP SET 3(n=10)
003.04 010.00 000.00 013..2
E%PAND 26710.+37

37




£33 BDrkaled 2 Red- - X Brk. 3
» PRORLEM 27 =
R EeE AR e S e A
ofaie]

nn@.13 015,03 09,00 021,49
2310230902092
TLD 3IHTN510NS
LNNT e 01 m20UYYS 4+ (2. 7XU00S5 + E(X,YIUYS = -109,
DIRICKHLET $ HOWIGENICUS
X=.1 » U=7,
X=1. v U=2.
Y=.1 . U=0,
Y=1. » U=0,
FUNCTICH TRUZ(XsY)
REAL DERUSL(G), CRID(20), TABLE(20,20),

1]

II

S 31 (120), TIB2100), TIB3(10%3, T1B4(100)
EQUIUALENCE (TABLECL, 1y, TIBLOLIY),
s (THRCECL, BY » TIB2(10),
S (THESLECL, 100, TIB301Y),
S ’Fl1.161 s Ti5401))
DATA NCRTM, : 247
BATA  CRID/N 0.1473234, 0.1347238, 0.2421053,
S0.2334727, ¢ 0. J3’210:, 0.4315739, 0.4783474,
$0.526315%5, N0.6210525, 0.5%34211, 0.7157835,
$0.7E315VY, 0.8573343,» 0.52352532, 0.3526316,

WWWWWWWRWWWWWWWILVRITIUIN N =+ 3 &

51.0200000/

3C APPROXINATE S3LJTION OF PROBLEM USING
3C S5-POINT ST ? 220 ¥ 20 GRID)

DATA TI1Bi-/ ,.000092, .000000, .009200, ,000000, .000000,
.000009, .100000, .000000, .000000, .000000, .000000,
.000090, .000900, .000000, .000000, 060000, .00CQ00QO0

.000900, .000000, .000000, .077000, .881855, 1.598811,
2.33113 7, 3.083575, 3.348034, 4,57E335, 5.244113, 5.821652,
5.280833, 65.3533470, B.741718, B6.632443, £5.447540, 5.974205,
5.267140, 4.318752, 3.12497S, 1.523172, .000000,» ,000000,

.212523, .3234810, .561946, .7<5976s .923383, 1.104687,
1.266551, 1.477139, 1.519365, 1.5322S3, 1.634250, 1.6259€8,
1.867710, 1.453308s 1.237425, 1.050224, .774314, ,.427483,
.0002%00, .000D000, .552B863s 1.090734, 1.4E1024, 1.93G419,
2.411748, 2.8E3264, 3.2352324, 3.643225, 3.53€333, 4.133688,
4.225933, 4.1874735, 4.1394453, 3.741301, 3.2553-44, 2.697630,
1.843547, 1.045257, ,000000, .036 000- .472224, .835304,
1.251265, 1.653357s 2.72C5712, 2. 2.813733, 3.130717,
3.372423, 3.550301, 3.63:1233, 3. 3.4732332, 3.2235B49,
$ 2.846377, 2.333002, 1.G691723, .020000~7

Bruantuntvunrruuvuny

o

DATA T1B2- .09000N0, 464137, 1.22r614, 1.627875,
3 2.7205%4, 2.:414 J: 3.322310, 3.48702E1,
$ 3.5723230, 3.533051 . 277433, 2.303741,
$ 1.571219, °”-?37y . . 825354,
$ 1.27035733, 1. 34 1. 3.N20227,
$ 3.2721553, 3.' 3.0 3.142234,
$ 2.777303, 2. 1.7 .0N5000,
S .445335, . 1. 2.224591,
5 2.663757, 2. 3.2} 3.4523C6,
$ 3.7 33308, 3.% 2.742793, 05755,
S .000000, «2Z2183y l 510“47
5 1.333525%, 2 2.537351, 52491,

| S 3.~ 3.257252 8.821455;
3 . OG0 752404,
3 1. 1. 2.739171,
5 3. 3.7 2.557855,
3 2. 1

mewuLowwwwwwwwwwwwwwwuuwwuuwuwwuwwuww
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51741,

.000?00.
1.070044,
2.827 7349,
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3 $ 2.7E2054, 2.600729, 2. 1. G””lﬁ° 1.422518, 786696,
3 5 .000000, .0QCDQO0, Z43, 8125854, 1.086018,
3 s 1.363342, 1.636931, 1. u?J 33, 2.: ﬁ7U:- 2.324033, 2.475753,
3 $ 2.57°1278, 2.E00023, 2.35110 2,913323, 2.175292, 1.825479,
g 3 1.3%2¢57, 747003, 000003. 000009, ,237135, .483919,
5 .71085%, .949955, 1.179603, 1.4353371, 1.E57%473, 1.87E015,
3 2.0365L26, 2.197388, 2.27 1763, 2.226271, 2.253903, 2.182323,
. 5 1.979744, 1.873420, 1. EHJ”G LE56174, 000000/
3 DATH T1B4r  ,0N0D000, .223254, ,404271, .534571, .79%888,
3 5 1,002731, 1.203281, 1.40%230, 1.586414, 1.74418%, 1.870977,
3 $ 1.933768s 1.933052, 1.932543, 1.823309, 1.7332G64, 1.481378»
3 $ 1.118459, .5304G63, .007000,» .000000, .174435, .315761,
3 $ .465007, .623554, .787257, .850392, 1.103893, 1.e55644,
3 $ 1.385363, 1.492081, 1.5E9477, 1.5610832,» 1.607997, 1.552498,
3 $ 1.9233456, 1.237622, .948177, .544003, ,030000, .0C0000,
3 $ .120323, .2185014, .322323, .4Z3139, .5480390, .663693,
3 $ .7762l2,» .331823, srcaoe, 1.056454, 1.115837, 1.15339G,
3 $ 1.160107, 1.130432, 1.,055125, .825341, .723818, .426737,
3 $ ,000009, .000000, .0E23593, 112172, 167151, .225042,
3 $ .2354952, .346593, .405806, .463546, ,515437, .560138,
3 5 .585592, .61%121, .G27831, .6i2239, .555593, .523407,
3 $  .420%924, .253423,» 0000900, ,000000, ,0000030, ,000000,
3 $ .000000, .000000, .000000, .00000G, ,000000, .000000,
3 S .000000, .000009, ,000000, .00000O, .000000, .00000O,
3 s .000000, .000000, .0000G99, .000000, ,0000007
3C
3C INTERPOLATE NUMERICAL SOQLUTION BY QUATGRATICS
3C
3 CALL QUADRDC(X,Ys TARLE,GRID, GRID, NGRID, NGRID, NGRDDs NGRDDs DERUSL )
3C
3 TRUE = DERUSL(B)
3C
3 RETURN
3 END
3 FUNCTION E(X.Y)
3 E = 1.7 (TAN(Y) #23xX%22)
3 RETURN
3 END
*EQOR
*EOF
WL ERERINFLERTS
= PROBLEM 28 =
[ R 2P DR k% &-2-3
E) to')
~PMD?M"TEP SET 1(A=1,)
008,03 000.00 005.00 097.03
F”PHrD 2371.417
TEQR
PHEAMETER SET 2(R=10.,)
= 003.65 000.00 005.00 010.15
EXPAND 23710.,27
y EO'7
~Pw°ﬁ ETER SET 2A=100.)
003.06 009.00 005,09 glo.ee
»/rniﬂ 237/1n0,,37
*ECR
*EQF
P B RRE R R P R a2 4
* PPOPLEM 23 =
Y Eh’?
anohtl”P SET 1{A=-3.)
0n3.18 N80.105 000.02 010.02
E/P’WU 23/-3., 17/
1 [‘O")
Pm“wdETEP 2(h8=-1.)
008 18 nSn.05 G00.00 nLn.eo
'/PF D 23/-1.,27
H EO!‘J
“PAPAMETER SET 2(A=1.)
% nna.193 029,05 non,.090 019,10
E/PAND 2371.437
YELP
33

A e




R R

PRIt 550+ FEEREI FAAI IR A, M i oh 4 Aiing

~PARAMETER SET 4(R=3.,)

* 008.21 090.05 000.00 010.

EXPAND 29-3.,4~
*EOR
~PHFQM¢TEP SCT 5(R=5.)

008.20 090.05 000,00 010.

”\PHND 29754957

20

15

BT RN EESRSRARS

* FROBLEM 30 =

LI R M A R

*EOR

*Pﬁ”QNETER SET 1(A=1.0, B=8.0,» C=-1.0)

000.16 010.40 000.00 010.

EXPQND 3071.+3.9-1.7
*EOR
=PARAMETER SET 2(A=1.0, B=2.0,» C=0.5)

5 000.06 006.10 000.00 006.

EXPAND 30-1.+2.+5.7
*EOR
PGRQV[TEP SET  3(R=23.0, B=2.0, C=1.0)

000.19 030.30 000.00 030.

EXPPND 307230520017
*EOR
ﬁPﬁRQNETER SET  4(A=10.0, B=11.0, C=0.0)

000.13 010.30 000.00 015.

EA.QHD 30/10.,11.50.7
*EQR
’PPRQMETER SET S5(A=100.0, B=2.0s C=2.0)

000.19 030.30 000,00 030.

EXPQND 30-100.52.52.7
*EQR
’PQPGMETEP SET 6(A=10.0, B=4.0, C=1.0)

000.13 010.30 000.00 D13,

EXrHND 30710940517
*EOR
‘Pw?ﬂMETEP SET  7(A=4.0, B=5.0, C=-0.5)
000.10 008.25 000.00 010
EKPGND 3074.+5.,-0.57
E0R
*PQPHNETEP SET 8(A=3.0» B=6.0,» C=2.0)

000.10 006.25 000.00 008.

EXPQND 30/3.96.52.7

*EOR

=~F’Q AMETER SET  9(A=0.5, B=3.0, C£=10.0)
006.08 006.20 000.00 008

EXPHND 307.5+3.510.7

35

15

25

25

25

25

.20

25

.20

*EQR -
JEGF
HERBHRIRIELERLD

PPOBLEN 31 =

R REE RN

EOR

= 008.04 002.00 004.08 008.0S5

% 2020021000020

1 THO DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSCN

1 UXXS + UYYS = -1.

2 MIXED

2 ®==1, » MIXED = (l.OU + (=1.)UX = TRUE(XsY) = DUX(X,Y¥)
2 X= 1. » MIXED = (10U + ( 1.)UX = TRUE(XsY) + DUX(Xs YD
2 Y==1. » MIXED = (1)U + (=1.)Uy = TRUE(XsY) = DUY(XsY)
2 Y= 1. » MIXED = (1)U + ( 1.)UY = TRUE(X»Y) + DUY(X»Y)
S FUNCTION TRUE(XsY)

3 COMMON ~CONCOM~ ARGy A2y R4y AG

3 DATA AD-AZ,A4, A6 ~.821564,-.0144,,0000493,-,00000064~

3 X2 = XaX

3 X4 = X2xX2

3 KB = Ka=X2

3 ¥3 = XB6#Ka

3 X10= XB=X2

3 Xil2= X10=X2

3 Y2 = Y=Y




= Y2=Y2
Y6 = Y4*ve2
= Y&=Y2
Yi0= Y8=vYae
v12= Y10=v2
TRUE = —.25%#(X2+Y2) + A0 + A2*(X4-G.=X22Y2+Y4)

$ + QA% (XB-28.¥XB*YR+70. ¥X4%Y4~28, - [24Y6+Y8)
$ + AB#(X12-BB.#X104Y2+495, *XB#Y4-324., xXE#YE+
% 495, #X41Y8-66. #X2#Y10+Y12)

RETURN

END

FUNCTION DUX(XsY)
COMMON ~CONCOM- AOsA2s A4y AB

X2 = X=X

X3 = XuX2

X5 = X3=X2
X7 = X3=X2
X9 = X7=X2
X11= X3=X2
ya = Y=Y

Y4 = ve=ya
Y6 = Y4x¥a
Y8 = ve=Ya
Y10= Y8=Ye

DUX = -.5#% + A2%(4.=2X3-12,%X*Y2) +
$ A4% (8. %X7-1B8. #X5#Y2+280, #X32Y4-56, #X*YE) +

$ AG= (12, #X11-E60, #X8#Y2+3360., 2X7*Y4-5544, *X5#YE+
$ 13980, #X3%Y8-132. #X*Y10)

RETURN

END

FUNCTION DUY(X»Y)

DUY = DUX(YsX)

RETURN

END

*EOR
*EOF

L2 R T Aok 3 2 2 g )

* PROBLEM 32 *

3246 3 ITIE RIS N

*EOR

wuwuwuuuuwmuwuwmwuwmmmmm~—»—- wow R

*EOR
*EOF
HNARRSNRLIRRLER

* PROBLEM 33 »

PR T e i T2 k]

009.07 010.05 000.00 010.15
2000200002002
TWO DIMENSIONS
UXXS + UyY$ + 3.7(5.-YIUYS = F(XsY)
DIRICHLET $ HOMOGENEOUS
X=~,5 » U=0.
K= .5 » U=0.
Y=-1. » U=0.
Y= 1. » U=0.
FUNCTION TRUE(X»Y)
DATA A,B ~.0010185,,0004838~
TRUE = (1.-YeY)s(]l,-4,#XeX)#(5,-Y) #2332 (A+B*Y)
RETUR
END
FUNCTION F(X:¥Y)
DaTA AB ~.0010185,,0004838~
2 = A-A#Y#=R+BuyY-Bay2=3
1.-4,#X#22
S.-Y
2 = T*T
3 = T2=T
~8,22#T3
0#((B~2,#AxY-3, #Bry»£2)*T3 -3,%2#*T2)
0= ((-2.#A-6.%B=Y)#T3 - 5. #(B~-2, %AsY=-3, #BrYxu2) T2
$ + 6.22=2T)
F = UXX + UYY + 3./(5.-Y)#UY
RETURN
END
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0
7J

008.11 006.20 000.10 006.25
2220021002000

Ti1) DIMEINSIONS s CONSTANT COZFFICIENTS $ POISSON
LENS = UYYS = FIXeY)

DIRICHLET

X= 0. o USTRUE(X,Y)

x= 1. s L=TRUZ(X,Y)

V=1 USTRUZ(X, YD)

= 1. 0 UsTRUE(X,Y)

FUNCTION TRUZ(XsY)

S133 = SAPT(i33.)

A1 = SORT(14,+5133)

e = S“”Tll4 ~-5133)

A = (-7,+5133)-(2.25133)
5= -51331=A-16,

EhlX = EHP(KI*K)

Ek2X = ErP(K2:%X)

EDI F = BN - EkER

fPlrF + ENax

“OFL + Y2L18F2)

1
1
FLICTISH FoX, ) g
S133 = 32RT¢133.) :
Ki = S077014,+5133) {
K2 = 50PT(14,.-5133) 3

i

{

A = (-7,+5133)/(2.%5133)

B = (-7.-S133)=3-186,

EKIX = EXP1%X)

12X = E~RiK2axX) i

EDIFF = FK1X-Er2X ]
) F1 = pxIDIFF + EK2X 3

F2 = B=EDIFF i

y2l = 1.='r=Y 1
CEKIX = KlxKI=EKIX :
DEK2X = Kemi2=EK2X

DEDIFF = DIKIX - DEK2X

D0F1 = A=CIDIFF + DEK2X
DOFe = B=DZDIFF
+ Y21=DIDF2)

Uxx = i
UYY = —2.2(F1 + 2.2(1,-3.3Y2Y)=F2) :
F o= UK + LYY ;

WLWWWLWWWWWWWLLWWWWWWWWWWWWWHLLWWWWWWWLWWLILIUIIINIO—r— ¥ &

PETURN !
END !
*EOR

*EQF :
oL “RERN T B s Erp PP i} N

* PPOBLEM 34 =
HHH AR EIF IR TNR H
*EOR -
i
008.03 902,01 000.01 006.05 F
2020021002000 .
TWO DIMENSIONS & CONSTANT COZFFICIENTS $ POISSON :
UXX$ + UvYs = -1, ;
DIRICHLET i
X=-1. » U=TRUE(XsY) !
X= 1. » USTRUE(X,Y) :

’
Y=-1. » USTRUZ(X:Y)
Y= 1. s IZTRUE(X,Y)
FUNCTION TRUZ(X,Y)
]

“B

AN
o}

Ye
Y4
B
Y3

TPU

L2 S L | L PO | BT R R ]

= 0.235776 - .25%(42+v2) +
(L1287G, %240, 22V EYe) + 9

WWWWWWWLWWWANIIUR [ 3

42 ]
1
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- mmp— A SEEETRRRETEE

) % A28, # (HE-23. #XE=Y2+70, #X4¥Y4~23, #X2*YE~Y8) ) 319424,

fnhanzTEP SET  1(A=0.0)
009.11  002.00  000.10  006.50

2022021202000

THO0 DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
LAPLACE

UXK$ + UYYs = 0.

DIRICHLET

¥==1, » U=TRUE(X»¥Y)
~n= 1. USTRUE(KXs YD
Y=-1. » U=sTRUZ(X»Y)
Y= 1. » U=TRUZ(KY)
FUhCTIDN TRUE (X, Y)

X2 = K&y

Xt = XE )

X6 = 4 X2

w8 = ?’ #X

ve = \l-u;

Y4 - vesye

YE = Yd4=va

¥3 = VYouvye

Ul = X4 - B.=K2xY2 + Y4

U2 = K8 ~ 28.xXGxY2 + 70.uX4=Y4 ~ 28.=X232YE + Y8
TRUEZ = 1.17v85 - .1801=Ul + .006sU2
RETURN

END

T WWWUWWWWWWWWWWWICIUIUIU Y &~ —— x5 5

TEOR
%PQ”QHLTEP SET 2(A=0.1)

009.11 000.00 000.10 006.50
LAPMHD 35-0.1~
*EQP
“PRPAMETER SET 3(R=1.0)
* 003,11 000.00 000.10 006.50
ZWFAND 3571.07
TEGR
<PPDHHETEP SET a4(hR=10.)
= 039,11 0090.00 000.10 006.50
EAPEND 35-10.7

)‘EP?

SCUDAVETER SET 1(A=0.0, B=0.0)

< 002.23  083.80  000.00  N0B.0S
EXPEHD 35/0.0,0.07

T EMR

-PEPAIETER SET_20A=.1, B==0.5)

n06.23 030,25  009.70  010.15

FUPAHD 3670410 -11.57

yE‘(,ﬁ
ﬁPfjHH;TEP SET 3(A=3.3, B=1.0)
007.43 169.45 009.00 190.593
EPAD 26/0.001.0/
e
PHPAMETER SET 4((=0,5, B=0.0)
= OOG.ZJ 020.73 N00.012 005,09

CppotLrn Sy
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73

008.07 010.20 000.00 002.10
2100000022000
THO DIMENSIONS

DIRICHLET
%=0. +» U=TRUE(XsY)
X=1, » U=TRUE(X,Y)
¥Y=0, » U=TRUE(X,Y)
¥=1, » U=TRUE(X,Y)
FUNCTION A(X,Y)
A = 1, + TRUEX(X,Y) =2
RETURN
END
FUNCTION B(X,Y)
B = -2.=#TRUEX (X, Y)=TRUEY(X»Y)
RETURN
END
FUNCTION C(X,»Y)
C = 1. + TRUEY(X,Y) =2
RETURN
END
FUNCTION TRUEX(X,Y)
TRUEX = (2.#(X-3,#Y) + (X-3,%#Y)=#2)=EXP(X~Y)
RETUR
END
FUNCTION TRUEY(XyY)
TRUEY = (~B.%#(X-3,%#Y) - (X-3.x2Y)*x2)2EXP(X-Y)
RETURN
END
FUNCTION F(X,VY)
EXMY= EXP(X-Y)
XM3Y= X-3.#Y
= (2. + 4,%XM3Y + XM3Y=x2)=EXMY
UXY = (-B. — 8.=XM3Y — XM3Yx=2)=EXMY
Ury = (18. + 12.%XM3Y + XM3Y==2)*EXMY
Fo= AKX YI=UKK+B(K, YI#URY+C (K, V) #UYY
RETURN
END
FUNCTION TRUE(X,Y)
TRUE = (X=3.=¥)=223EXP(X-Y)
RETURN
END

WWWWWWWWWWWWWWWWWWWWWWWWWWHWWWWWWWIURINON) - & % 2

AKX, YIUXXS + B(X,YIUXYS + C(X,YIUYYS = F(Xy¥Y)

%® Dk OO0
Q %
X D %
.:r:«
3
=
7N
[
*

HBSEAIE RSN R

»PGPQNETEP SET 1(A=1.0

000.09 000.00 000.20 008.25
EXPGND 3871.07
’ Env)
—PQPRHETEP SET  2(A=3.0)

000.13 000.00 090.30 010.40
EXPGhD 38-3.07

COR
=PARAMETER SET 3(A=7.0)
* 000.23 009.00 000.60 0i5.80
EXPAND 33/7.0/
*EOR
’FOF

FELRREIFRTRINS

* [‘0"}

=PAPANETER SET 1(B=0.50, H(X)=1/X)

= 005.23 090.10 000.00 010.25
EXPAND 3371,0.577

TFAn

SPARAMETER SET 2(B=1.00s H(X)=1/X)

@ 005.22 080.10 000.00 010.20
EXPAND 3372 1.007

44




*EOR
~PHPQHETEP SET  3(B=0.25, H(X)=EXP(X))

005,05 010.02 000,00 010.10
EXPAND 39-3,0.257
*EOR
~PﬂPQMETEP SET  4(B=0.50, H(X)I=EXP(XJ))

005.05 010.02 000.00 010.10
EAPHND 33-4,0.50~
'EOR
~PﬂPﬂMETEP SET  S(B=1.00, H(X)=EXP(X))

005.05 010.902 000.00 010.10
EXPQND 39/5,1.00~/

TR SRR ENN

* PROBLEM 40 *

(R Y PRk Pepar-F 3 2% 3

*EQOR

*PARAMETER SET  1(A=0.5, B=0.5)

= 000.10 010.08  010.08 015,10
EXPAND 400.5, 0,5/

"EOR :
*PARAMETER SET  2(A=0.15, B=0.85) :
# 000,13  010.08  025.10  015.10

EXPAND 400,15, 0,85/

"EGR

=PARAMETER SET  3(A=0.85, B=0.15)

* 000.09 _ 010.08  005.08  015.10

EXPAND 400,85, 0.15/

"EOR

*EOF

R RN NN
* PROBLEM 41 *
° EXd=t T2 XA~ T -2 83 3
, "EOR
=PARAMETER SET  1(A=-10,0, B=5)
o 000.02  002.02  000.006  G06.04
EXPAND 41--10.0,5/

*EDOR

=*PARAMETER SET  2(R=1.0, B=10)

# 000.02 002.02 000.00 006.04
EXPAND 41-1,0, 10/

*EOR

“PﬁPRMETEP SET  3(AR=-10.0, B=25)
000.02 002.02 000.00 00€.04 5
EXPQND 41/-10.0,257 ]

5 "EOR
: daia

TR I RTINS

: PPOBLEM 42 =

’EU“
~PHPQMETEP SET  1(A=0.0, B=1.0s C=1.0)
000.04 000.00 000.02 010.10

EXPQND 42,0.0,1.0,1.0~

*EOR

~Pp FAMETER SET  2(A=-1.0, B=2.0, C=2.0)
i 000.05 000.00 000.95 010,15
Exvqwn 42/~1.0,2.0,2.0/

PEQR

“PARAMETER SET  3(A=-1.0, B=2.0, C=5.0)
1 000.08 000.00 000.10 010.30
P : EAPnND 42/~1.0,2.0,5.0/

A 228 SR P A1

= PPOBLEM 43 =

ERIEXAE DX S

000.n2 nna,on 000,00 006, 0+
2010220230020

i 45




e

TWD DIMENSIONS $ CONSTANT COEFFICIENTS $ HOMOGENEOUS
UXXS + UYYS + UXS = 0.

MINED

X=Q0, , U=0.

X=3,111593733538379 » MIXED = (§.)U + (-1.)UY = G(Y)
vY=0., , U=0.

v=3,14150265353379 , U=0.
FUNCTION TRUZ(XsY)
DATA PI. $302-3.14153265358373, 1.11803398375~
TRUE = ENP(IPI-X)/2.)%SINH(S5022X)SIN(Y),SINH(5502%P1)
RETURN
END
FUNCTION SINH(X)
EXPR = EXP(X)
SIMA = 0.5%(EVPR-1,/EXPY)
PETURN
ENT
FUNCTION G(Y)
G = SIN(YY - COS(Y)

WWWWWWWWWWWWWWININ UMM - -

RETURM
END
*ECR
*EOF
ERSRSBIRL BRI S
* PROBLEM 44 =
[ 2 2L T ey
"EOR

*=PARAMETER SET 1(R=1.425, B=i, C=.50, D=2)
* 008.03 010.03 000.00 005.902
EXPAND 44-1.425,1,.50,2,1~/

*EOR

*PARAMETER SET  2(A=10.0, B=!, C=.50, D=2)

* 008.03 010.03 000.00 n05.02
EXPAND 44-10.0,1, .50,2,2~

*EOR

*PARAMETER SET 3(A=1.425, B=2, C=.0d4, D=25)
* 008.02 010.03 000.00 000.00
EXPAND 44-/1.42S, 2, .04,25,3~

*EOR

~PQP9METEP SET  4(A=1.425, B=2, C=.50., D=2)
003.02 010.03 000.10 003.00
EX AND 44-1.423,2,.50:2,47

’ ECI‘\
“P(“ﬂu-TEP SET 1(R=2, B=1)

0n3.03 003.03 NNs5.190 201,00
EVPGND 45/2.5 1,17
*EOR
~PG°QHETEP SET  2(~=1000, B=1)

003,14 003.03 0025.19 719.80
EXPQND 4571000., 1,27
*EOR
=PG AMETER SET  3(A=2, B=2)

008.03 008.03 005.00 500.00
EXPGND 45/2.52,37

’EOP
~PQPHHET[P SET 1(A=1., B=2.)
nn3.,ns 000.nn 000.70 010.20
FXPFHW 4671002, 1/
*EOR
“PHPPVETEP SET  2f(A=4., B=2.)
003.nG onn.nn 000.00 nic.25

EVPQHJ 4674.,2.,27
*EDR

g’r
i
1




,P(iD 43,25 .,50,2,47

SIS T T Y I ————— S—
WEARAMITIR SET 3(N=1., T=1200
nag.nv 0,0 019,00 110,739
AN UG Gl 103
DZTER SET J13-30, B=20)
1a3,73 10,1070 099,00 310,37
EOR
SPANANMETER SET 1(A=3.0)
* 000,44 090.60 000,10 070.35
Expand 4773, 7
*EOR
=PRRAHNZTER SET 2(R=5.0)
*® noo.34 030.50 000.00 060.15
TRPAND 47 5.7
*EOR
=PARAMETER SET 3(R=7.0)
* 030.27 070.30 000,00 050.10
KEPAND G377,
»'-n....»,(*:;v:snh-:sab*v:%
*EQR
*PAHZANETER SET 1(R=2y B=.04, C=1)
* 108,03 010.03 000.00 005,02
EKPQND 4872, .04,1, 1~
£0R
=PATHMETER SET 2(A=25, B=.04, C=1)
* 003.04 010.03 000.00 005,04
THPAND 438-25,0.045 1,27
PECR
PARAMITER SET 3(A=2, B=.04, C=2)
B 033.04 010.03 000.00 005.04
EXranD 48785 .04,2,37
TECR
PARAHETER SET 4(Q=25, B=,04, C=2)
* 012,04 110.03 000,00 005.04
EAPGHD 483723y .040 2547
'ECR
=PADENETER SET 5(p=2, B=.50, C=2)
S 003.04 010.03 000.00 005.04
TArAahD 42-25.50,2,57
*ECP
SPEPRLITER SET 1(p=1, B=.59, C=2)
E nn3.04 010,93 nN00.09 0105.04
TR 4371, 03052, 17
sran
SPRPAHETER ZET 2r3=1, 7=,53, C=23)
H nn3,14 010,93 099,09 029,59
ToTGRT A1, .80, 25,27
|' r: )
SPEONNITED ZET 3(5=2, 3=,04, C=2)
nn3.n2 nin.n3 000.99 099.09
Wil Ty 045,3,37
*rra
j’“‘u‘er oFT ac=2, ©=,%7, £=2)
Nn3.12 010,73 N53.19 017.99

%

——r—— g -

TR




BRI TR R
« PROBLEM SO #
B EHERE SIS SOOI

’EOP
000.06

UXX$ +
X=0. »
Y=0. »
Y=1, »

Tl
T2
T3

RETURN
END

RETURN
END

DWLWWWWWWWWWRW WML IURIMN 2 % 5

000.00

2022021202000
TWO DIMENSIONS $ CONSTANT COEFFICIENTS ¢ HOMOGENEQUS
POISSON $ LAPLACE

urys = 0.

DIRICHLET

FUNCTION TRUE(X,Y)
DATA PI-3.14153265358373~
3. =#SINH(L, -Y)#SIN(X) (4, #SINH(1.))
SINH(3.#(1.~Y))=*5IN(3.#X)/SINH(3.)
SINA(PI=(PI-X))*SIN(PI#Y)/SINH(PI#PI)
TRUE = T1 - T2 + T3

FUNCTION SINH(X)
EXPX = EXP(X)
SINH = 0.5=(EXPX-1./EXPX)

000.00

U=SIN(3.14153265358973#Y)
%X=3.14159265358373 » U=0.
U=0,75#SIN(X)~SIN(3.#X)

U=0.

010.25

TRNLN RN RARES

* PPOBLEM 51 =

“PARAMETER SET 1(A=0.3)
= 003.38 100.05 030.05 010.1S
EXPAND 51-/0.3,17
*EGR
iPQPﬁ“rTEP SET  2(R=0.5)
009.37 100.05 030.05 010.10
F“PQNJ S51/0.5,27
(sl
“P ARAMETER SET  3(A=0.6)
009.35 100.05 0390.0S 010.0S
FXPGND 51/0.6,37
*EOR
”QQRHETE 4(A=0.7)
009 35 100.0S 090.05 010.05
EnPﬂND S51/0.7,47
DJLFN
EOP
ARAMETER SET 1(R=2.)
008.06 010.05 005.00 010.05
RPGND 52/2.0 17
L aloled
“°QPPNCTF SET 2{p=4,)
008.07 010.07 005.00 015.07
F“PQNU 52/74.,27
TN
-PQ”GHETEP SET  3(A=43.)
208.15 010.25 005.00 015.35
rXmen 52743.9 37
!F(J")
“PARAMETER SET 1¢R=30.0s B=20.0)

438




% N 19 n79.00 000,00 905,30
ST L TN DU I P
Lo
e e o Qrn-1n,0, B=PID
o1 e 5.3 nnn.nNo 028.29
LT S0, 3, 14159205353979
p ey
AN ETED GET 3R=110,0, B=19,0)
- nan, e 006,30 060,00 NC6.30
M 53000, 10,7 .
TERUMETER SET 4(5=20.0, B=10.0)
v nan, 27 006.75 000.00 006.75
FrranD 53-30.05 1007
r‘“‘""ﬁ‘lETE SET 1(A=0.,5)
000.09 010.05 000.10 010,20
E‘PHND 54-.57
'Eqr’
.h“ﬂMLTFP SET 2(R=0.9)
= 000.17 010.20 000.25 015.30
EHPAND S$4-0.97
“°”°QN TER CET 1(A=1,,» B=3,, C={)
#* 008.13 000.00 005.20 020.35
EXPAND 55/1.»3.:1517
;Ep
ARAMETER SET 2(A=3,s B=2.,» C=1)
003.12 000.00 005,20 013.35
EyPﬁND 557358, 1,27
’FOR
PARAMETER SET 3(A=1,» B=3., C=2)
= 008.15 009.00 005.20 027.40
CREAND 53/1-l3-,213/
*EOR
.n\an_T'Q SET 4(R=5,y» B=2.,» C=2)
008.07 000.00 00%.20 005.10
‘PEND 55/6.+2.92147
"’ nﬂ
.Q”QHLTEP SET 1(A=0, B=1)
0592.53 100.30 030.35 050.25
E‘P? N 3679,1/
TR
Pﬁp\f ZTER SET 2(A=0, B=4)
050.53 100.30 030.45 050.40
EprND 5670,47
,E'Df')
PQQOHETEP SET 3(A=3, B=1)
130,53 100.80 030.35 050.25
rnPQHU 56-3. 17
EOR
“”ﬂ”QHETER SET 4(A=3, B=94)
050.53 100.80 030.45 050.40
E:'Ph”n 563,47
XAl
SPATAMETER GET 5(A=3, B=3)
o n50.53 100.30 030.45 050.45
CoPnND 96-3.87
43
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PR O AU A IHTi7 THZ INFCOMATION NIE2ZD TO FULFILL THE MACRO
CALLS ORIGIATILG Ti EO{FIL.

PATFIL TS RTUINT8 UR INTO PTCORDS WHTICH 2RT NUNM2EREZD 05 1, 2,...
£TC.  TkZ END-0F-RECOPD lS U SIGHATED BY #I0 (’ECR ON NON-CLC
TH3TALLATICAS) .

FICeRD o0 C

SHTAINS A DZSCRIPTION OF THE PURPCST AND CRGANIZATION
: = .o “WTQTN THZ InT O?haTlDN NEEDED 7O
: 15 CORRISPONDING T3 PRIBLENMS 1, 2, 3...
Tidil.  ALTRIUZ S3MI OF THEZ PROBLEMS AREZ
TE HAYI ND MACRY CALLS, VYITs THERE APRE
POSLENMS OM MACFIL 82 THAT THZ PROELEN AND
T—TO OHZ C2RRISFONDENCE. RECORDS

SR000H 3 CONTARIN THIZ MATREO NUMBER.

THE PROBLEM TYPZ INTORMATION STARTING
ic"D IO !:aT T“_ _]WPQTTDT’IY Or TH: P 0-

nI: 'hlde4|‘ON :::3 s A COHHLN' IH THE

FOLRLEM TYPE INFO (PTYPE) AND DISRETIZATICN
Yy TO DETERMIMT MHITHIR #3DULE DISMOD IS
VN PDEZ PIOZLEM. THEZ NRTYPE (NOW 15
! AND TH ZACH R3V OF THI TABLE DHMTYPE

OMTYPE MEZRNING

T NOT BE PIEZSENT
IATCHIS

T BZ PRECINT

ITY RRZE

L ACDITIG TET RLDATY AONDITIONS
N :

] STROFOTG LR Gy TS0 T ern TS 9T THI RITOTH CONTAIN
e e Y ! &%) FORTREN €I6-
AT I rnoIp,
TRV L. §
RSt R I N

o F(f LZ




WRITTEN BY TYRPING A C IN COLUMN 2.

FOR PORTABILITY PURPOSES,
THT ENN-CF-RSCORD IS DETECTED BY THE PRISINCE OF A *~' (DASH)
IN COLUMN 1.

RELATED FILES: GENPGM., EQGNFIL, OPTFIL, GRDFIL.,

CQUTFIL AND MODATA

THO DIMENSIONS $ SELF-ADJOINT

EXP(X#YIUKKS + EXP(=X=YIUYYS - L./(1.+X+YIUS = FIXsY)

MIXED

¥=0. s MIXED = (1.)U + (=(&AIIUK
®=1l., » MIXED = (1)U + ( &A JUX
¥=0, » MIXED = (1,04 + (-(&A))IUY
Y=1. , MIXED = (1.)0U + ( &R HUY

FUNCTION TRUE(X,Y)
COMMON ~CONCOM- PI
DATA PI1-3.14153265353373/

TRUZ = ,795=EXP (X2 )=3IN(PIsX)#SIN(PI=Y)

RETURN

END

FUNCTION F(X,Y)
COMiiON ~CONCOM- PI
R o= PIsX

PY = PI=Y

SPX SIN(PX)

SPyY = SIN(PY)

EX EXP(X%Y)

nuwan

F o= 755 (EXY#ERY#SPY#( (2. %Y=Y-PI=P] ) #SPX+3. *PI*#Y*COS(PX) )+
PI=GPY=(X=2COS(PY)-PI=SPY)~EXY*SPK#SPY/ (1. +X+Y))

S
RETURN
END
FUNCTION GXO(Y)

COMMON ~CONCOM/ PI
K0 = -(&AR)I=PI=,7S=SIN(PI=Y)
RETURN
END
FUNCTICON GX1(Y)
COiMON ~CONCOM-s PI
R = -~ (8AIEPIx, 7E%ERP(Y)=SIN(PI=Y)
RETUPN
END
FUNCTION GYO0(X)
COiraON ~CONCOM- PI
GY0 = —(&AY=PI=, 75xSIN(PI%X)
RZTURN
END
FUNCTION GYL1(})
CRMMON ~CONCOM/ PI
CY1 = —(&A) =PI, 7S*EXP(R)=SIN(PI=X)
FITUR
EMD
FUNCTION CDXU(XsY)
CNXU = Y=EXP(X=Y)
RETURN
NN
FUNCTION COYU(X,Y)
COYH = =RuEXP(-K#Y)
RETURN
CHD

W

GROC(Y)
GX1(Y)
GY0(X)
SY1(X)

20021002002

LD DIMIN3IONS $ CONSTANT COZFFICIENTS S POISSON




UXNS + UYYS = F(XY)
NIRICHLZT $ HOMOGENZIOUS
X=0, » U=0.
R=1. » U=0.
¥=0. » U=0.
V=1, » U=0.
FUNCTION TRUE(XsY)
COMION ~CONCOM- C,CAAL,AM2, INITL
DAy INITLA L~
IF (LI7L WREQ. O GO TO 10
C = 1.70A)=*((&AI/(1,-(&RI D)
S —(&A)*=(1,/7(1.-(&A)) ) ) =*2
CAAL = Cx(RAI#((&A)-1.)
AM2 = &A-2.
INITL = 0O
10 CONTINUZ
TRUZ = Cx(Xu#x(&A)=-K)=2(Yxx(&AR)-Y)
RZTURN
EMD
FUNCTION F(X,Y)
COMiar ~CONCOM~ C»CARAL, AMZ, INITL
¥ (IBITL .EQ. O0) GO 7O 10
C = 1,702 ((3A)/(1,-(&A)))
—(A) (1,7 (1.-(&A)) ) ) =x2
CA3l = C#&RI*((3R)-1.)
N2 = &A-2.
INITL = 0
10 CONTINLZ
17 ( X.E0.0. .OR. Y.E0.0. ) GO TO 20
o= CAALs(Re=AM2 (Y22 (ZA)-Y) +
S YazAM22 (K2 (LAY -K) )
RETURN
20 F = 0,
RETURN
END

or

W e WWWWWWWWWWWWWWWWWWWOWWWWWWLLLWWILIWIGIGIU —

020021000020

T1:0 DIMENSIONS § CONSTANT COEFFICIENTS $ POISSON
KRS + UYYS = B, ¥REYREXP (KHY )% (X¥vER+Y-3, )

HINED

» MIXED = (1.0U + (—(&A)=(Y-Y=Y)IUX = G(Y)
X=1. » U=0.
» U=0.
» U=0.
FUNCTION TRUE(XK,Y)
TRUZ = 3,#ZHP(X+Y)eXsya(l,-¥)=(1,-Y)

WWWWWWWLW WY MU - - 2t

1
x 0
Al

woR
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2020021002002

TH!O DIKZINSIONS $ CONSTANT COEFFICIENTS
A4 UEHES 4+ UYYS = (LAUS = FXK.Y)
DIRICHLET 5 HOMOGENIOUS

n=0, » U=0,

A=1, » U=0.

V=0, , U=0,

V=i, o U=0,

FUNCTION TRUZC(X Y

Lo ~CONCGH~ THORT

nATa THIRT-6,233183387178537

TOUT = 2, (R-1, )= (COS(TWORT*Y)-1.)
ITTHRN
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2120021002000
I DIMIN3IONS & CONSTANT COTFFICIENTS § POISSON
Uis e VY5 = D205 (V) 4200 $D2R (1)

DIRICHLE

“=0. U=T?U (X2 Y3

K=1. » U=TRUZ (%’Y)

Y=0, » U=TRUZ(X,Y)

Y=1. » U=TOUL(A’V)
FUNCTION TRUE(KY)
TRUZ = PCH=PY)
RZTURM

END

FUNCTION PCXD)
COMMON ~CONCOM~ A5 3
DATA A> Bsl.s 0.7/
®l = &A

%2 = 1. - L&A

IF (X .LT. K1) GO 701
IF (X .GT. ¥2) GO 70 2
PHI = 3 - 0
DX = ®2 - K1
P = A+ OPHI=(X~R1)#x3/(D¥%%23) -3, 2DPHI#(X=X1)#23=2(X-X2)
5] sDwnd 4+ 3.8DPHI (=XK1 ) #e3% (R=-H2)#:2/DX*35
RETURN
P=N
3 RETURM
2P =13
RZTURN
zin3d

FUNCTION D2P(X
Coviron /CC “,01/ .3

WWWWWWWWWWWULUWULWWWWWLWRWWWWWWLWWWWWWWWWWWWIIIY MY = - 5
(—

Rl = &
V2 =1,
N GTENN 1
IF Gl !
: IPHI =
L D4 = 12
§ C3 = ORI
f c4 = -3.+
l C5 = G.
!“ 2P = o 204 (V- V1IN (N=-M2)+
i 5] 3 T3 =V (D) e
? ] 1 w04=2) 2, 205 (=41 )3
]

i 2133179002219

1 T DIMIVIICHS 4 CON3TANT C2IFFICIZIOS




LS+ UNYS = 100,05 = LS (0AR-100, ) =CCSH(&ARY) /COSH(EN)
DIQICHLET
Lt =TIV Y

i

FULT L0 COSHCD)
Ehcl = ENPCD 1
COSI = 0.S=0 I3PZ+1, /EXP2) |
PETUMN

""" 2020021002002
TH0 DIMENSIONS 5 CONSTANT COZFFICIENTS $ POISSOM
LIS+ UVYS = F YY)

DIRICKHLET 3 HOMPCENEO S :
®=0. » U=0, :
H=l. o, U=,
V=0. » U=0,
Y=1. » L=0.

FUNCTICH TRUZ(X,Y)

U = A= w2+ (V=(LB) ) =%22)

TRUZ = I #=1,uYR(Y-1,)

RPETURH

EMD

FUNCTIOH F (X ¥)
TEMP = EXP(-3A*((¥-.5)==x2+(Y-(&B))#x2))
Ui = TEMPaYm(Y=1, )= (=2, 2802 (X~-,5)=

(=2, 2&i3xXe23+3, #LA*K2%2+(2,-&A)#X-1. )+
(~6.= 2+, ®8A=KH(2.-8A)))

Uty = TEMP=R#(K-1,)2(-2,=&A*(Y-8B)=
U=2% 3R eu3+2, #4A% (1, +83) =Y w2+
2.*(1.-uﬁ*&B) 2Y=1. ) H(=B . sqAnY R+
GoxAx (1, +3)=Y+3. 2 (1. -&A=4B)))
MK+

2720421192199
it w»“_h)-ﬂng $ CONSTAMT COZFFICIENTS S POISSON

5= F(MHeY)

U=TRUZY, ¥)
o UsTRUZONY)
s UsTPUZGL )
» U=TRUZ )
rUuuiTU TRUZK, WY
CONEIH 2CONCDMs PI
nATA P13 14 52253353979/
TEMR = 4
TG -

TPLT = 21l THP3ETEMS (1, +TENP4))
~ 'lJ Pis

FLUTTTIN i)
£33 A COHCTY P
o R,




3 SXX = 12 slwnd

3 S2 = §:8

3 S3 = S2#5

3 UX = (S=RX-R=#5X)/52

3 UKX = (S2#RKX-RESHSKX-2, #SuSXeRX+2, #R#SX#n2) /53
3 CRU = COS(AY)

3 SAU = SIN(ARY)

3 UXX = (&A) = (CAURUXX=(&A) #SAURUX#UX)
3 F o= 2,0%UxX

3 RETURN

3 END

*EOR

BT THEER AR

" 12 =
SRERNARR
2000200002000
TWO DIMENSIGNS
UXXS + UYY$ + (1,+SINC&A=X)IUXS
- COS&A=YIUS = F(X,Y)

DIRICHLET

%=0, » UsTRUE(X,»Y)

x=1l. » U=TRUE(X»Y)

Y=0. » U=sTRUE(XsY)

Y=1. » U=TRUE(X,Y)
FUNCTION TRUE(X,Y)
TRUE = COS(&B#Y)+SIN(&B=(X-Y))
RETURN

END

FUNCTION F(X,Y)
BXMY = &B#(K-Y)
UX = &B=COS(BXMY)
BE = (&B)*(&B)

= -Bex=SIN(BXMY)

COS (&B*Y)+SIN(BXMY)

= -Ba=l

UXX + UYY + (1.+SIN(&A*X))I=UX
5 ~ COS(&Ax*Y)=U

RETURN

END

1
1
1.
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

*EQR
TSRS
# MACRO 13 =

RN RRERENRTN

"EOR
P P P L E Y )
14 5
8000220002000
CONSTANT COEFFICIENTS
UKKS + 2.UYYS + 3.UX$ ~ 4.UY$ ~ US = F(X,Y)
DIRICHLET
R=0, » U=Y
K=1. » U=TRUE(X»Y)
Y=0. » U=0,
Y=1. » U=l. - 0.8%(&A) + (&A)*RBS(X-0.8)
FUNCTION TRUE(R,Y)
TRUZ = VY#(1,-.8#(3R)##(2,-Y)+(3A)I*ABS(X-,8)#%(2,-Y)) +
ReyY=EVP (=XsY)
#(¥-1.)

%

©r 8

RETURN

EMT

FUNCTION F(X»Y)

0 = (2.-~Y)=ALOG(ABS(X~,.8))

P = 1.,-.82(&R)==(2.-Y) + (LAI=EXP(Q)

DXQ = (2.-Y)=6(X)/ABS(X~-.8)

DAKA = ~(2.~Y)*G(R)#22/(X=,8)%=2

DYQ = ~ALOG(ABS(X-.8))

nyva = 0.

DHP = LA=DRO=EXP(0)

DaXP = (2A)=DXXOEXP(Q)+(8A) =DXAx=2=EXP(G)
OYP = .8=ALOG&R)I*EXP((2.~Y)=#ALOG(&A)) +
$ (3A)=DYO=EXP(Q)

DYYP = ~.8=ALOG(RA) #=2=EXP((2.-Y)#ALOG(&A) I+

WWWWWWRWWWWWUWWWWWWWWMNRULUIUB UMD g

58




B

S &Q )YYO ZXP(Q)+&AxDYO*=2=EXP (Q)
o XEERT ("‘«\. ) H(YRY-Y)
= ‘P + (1, =Xuy)s(YayY=-Y)=EXP (~X*Y)
KR = YRDKXP-Yr (Yay=-Y ) EXP(=iay)# (2, -X*Y)
UY = P & YuDYP + XeEXP(=XxY)#(2,#Y-1.-Xx¥Ya(¥=-1,))

UYY = 2.=0YP + YuDYYP + X=EXP(-KaY)=(2.-4,*X»"+2, #X+
S (XY )a=2-RaR=y)

Fo= UXX + 2.3UYY + 3.5UX -4.%UY - U

RITURN

END

FUNCTION G(Y)

G =1,

IF (Y .LE. .8) G =~

RETURN

END

3
3
3
3
3
3
3
3
3
3
3
3
3
3

8000200009000

THO DIMENSIONS

UKKS + UYYS + (&RIZ(Y+(ACIIUYS = F(KsY)

DIRICHLET

X=0. » UsTRUE(X,Y)

y» USTRUE (X, YY)

s U=TRUE(X,Y)

s U=TRUE(X,Y)

FUNCTION TRUE(X,Y)

TRUE = (y==(&B) + COS(X=Y=Y)-1,)sexuX*s(X~1,)#%2

RETURN

END

FUNCTION F(XsY)

Fl = y==8B + COS(X=Y=Y) - 1,

DXF1 = =YaYaGIN(XsYsY)

DEXF1 = -Y==4:C0S(K=Y=Y)

F2 = XeX={X-1.)%(X-1.)

DRF2 = 4,uX%#23 — B, #X*X + 2,.%#X

DRXF2 = 12,3Xk3X - 12.2X + 2.

UX = DXFL1=F2 + Fl=DXF2

UXX = DXNF1=F2 + DXF1l=DXF2 + DXF1#DXF2 + F1sDXXF2

DYFl = &RuYix(8B-1,)-2.0#X2Y=SIN(X=Y#Y)

DYYF1 = &B=(&B-1.)=Y#=2(&B-2,)-2.03#X=SIN(X=YaY)~
(2, 0Ky ) #2205 (X=Y=Y)

Uy = DyFizfF2

ury = UYV 1:F2

Fo= UMK = UYY + (LAY /7 (Y+(&E)I=UY

RETURN

<
nwayn
— O
. v .

“vr

2000290072002

1 TUI DIMINSIONS

1 UMS + UYYS + (590,/(250.2Y=1,))UYS = -1./8Bx*2

2 DIRICHLET $ HOMIGEINIDUS

2 ®=0. » U=0.

2 #=3 » U=0.

2 Y¥=0, » U=0,

2 Y=¢3 » U=0.

3 FUNCTION TRUZ(X,Y)

3C

3c = B Py P I L EER TR 2 22
3c @ *
3C 5 MACRO 16 PARAMETERS ®
3C 3 *®
3c B T T R Y T I T T )
aC % *
3C % A1 B =
x o= s [~ommmm "
3C % 11 i #
3C % I #
30 % 10 1 2 *
i = -

—— e Erm——
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ZOUTAD 1,

(TE3LECE

G @ L’i

N

DATA NORID, NZREDD-20,

DHTH CRINL 0.nNunang,

2105253, 0.2531579,

SD 472E342, 0.5253158,

qU.tMSS'Elv 0.7334737,
00000800 -

DPTH CRID2/9.1000090,
$2. 108287232, 2.63157393,
S54,7353421, 5.2831573,
$7.3C34etl. V,.E947333,
S10.300000~

(6Yy TiTLE(20,29), GRIDL(20),

5L
oy, 718201100, TIBE30100), T1B-(
(
HNCZ

20100), T2R3(i07), T234(

1) TEABLCLY I,

B) TEAZ201) ),

i
CTAZLECL, 1Y), TERR3(1)),
LECL 16D

TLA34(1)

207

0.0523316, 0.1052532»
0.3157333, 0.3584211,
0.5733474, 0.6315733,
0.8421033, 9. 8347338.

0.5163153, 1.0528316,

. 1573347, 3.6342105,
5.70Jd73?, 65.31573Z3s
3.4210525, 3.9473334

APPRCIMATE STLUTIZN OF PROSLEM USING
P3-Cl COLNCHTION (3 & 3 GRIN)

DATA Ti3! L3399259,

S .oonfﬂﬂ LTIO00D,
$ L0000, L eaT080,
S L002009, 000000,
5 8-1\_)00‘-” ES‘(’lr'lv
$-1.614137,-1.2141707, -1,
S 6571”)1’ D(JCJ
$  J137D43, . 251
$ -.212208, -.33189G.

S - 044752, 1124535,
S ..000000,  LG00900,
S .04&048- LN7BL74,
$ .130279, .105132,
$ -.0033557, -.003242,
$ .030544, .044457,
$ 111355, ,11)355
$ .044457, .030344,

BATA TiB2/ .000067,
LNE33353.  LOFBLYE,
.034323, .0EB342,
028502,  .N13371,

q4:’3 3- .N354035,
L021323,  WN37 3323,
L034035, 042343,
.231077,

ol
0733223,

0534379,
.nnnann,

Louutuuuuuaununy

DATA TIR3/ .990007,
LIGTT27. L33,
LITIONL, 053,45,
LITTOA1Ien,
el
T
ST

tuuuuuLuuunLLn Yy

L000030,  .013030,
L010030. ,000790,
02009, .297029%,
L003600,  L003993, .
.233378, -.232318;
243772, -
7321323,

270508,

428204, -
.224243,  .270509,
.0NZ242, -.092557,
. 108132, .1329279,
.076174» .045045,
.000000, .009009,
.0B0368, .077176,
.104303, .0Z2783, .
.31333%, .073335,

‘4_3204v T

.013371, .C22502, .

.133342, .0%94223,

076176,  .0E3335, .

. 100009, .000000’ .

.NE1900, L0O74535,

L 03332 jv 022254, .
cj(w

0390,
030523,
LN723735
030427,

NI5T53

LAB3145,
LB2E70L,
MM L
-“- qﬁf

U307

@ s e o ® 5 s 8 ¢ 4 & s e + e

R R R AR IaNE 2 b 22 T xR Reds Drps £ Rr ik aPrigx s i

ID2¢207,

109,
1009

0.1573947,
0.4210526»
0.£342115,
0.3473684,

.5739474,
4.L1052DJ7
5.3421053,
3.4735342,

.000330, .000000,
.0009320,  .000000,

0713330,  .0N0000,
sq-~”3’ . 752189,

325116,-1.349772,
832313» .2EB57B,
923779. .0C00GY,
112155, -,044762,
351996, -.212208,

233331, .137048,
.003720, .020S41,
. 152314, .143314,

.0203841, ,003720,
.002285, .019330,
.082733, .104593,
077175, .0EB0388,

.303000~

QI5743,  .051349,
.023%16, .082016,
051343, .03%9743,
015353, .025741,
.022354, 088239

0745355, OUUCOO.

.1332320, .00Q00Q,

054373, Q72490
> .07 Fz‘uv
L01CET 3,
052501

N3TN7S,

LOS0141,
SOTET B

L0G0TER.
] noones,
333s L000L5T,
05403,
5 ﬁj,

o
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Tur LY 4L

.W|Uﬂjj
. nunnw. 00300,

20030,

LTI, L 000000,
VLB L137300,
L0000,

U=yl

g

25973,

! 232255
. oh ,WUWOOO,
Lz D310,
. 3 .”unjw7v

L7273,

SO0PT2 Lann0nh, 012348,
RN LOSGEED, L0371IET,
270G, L 04PIET, L N4dR2g,

<9979703,

LN053573,
LDLALET,
.?17”?7,

.Jﬁ]?wh
«933920,

.0770999,
.239000,
.037%300,
L0007,
5.704232,
LZ220723,
1.233007,
1.7342324,
2.722233,
1,223223,
LI08343,
L 04433,
.003350.
.01902300,
. 032255,
023390,
-JC37"87

12223893,
.143744,
3411581,

]??UOOa

——— g

730104,
.839996,

.011652,
s=452

U? 530,
L0230,
.3334007

.O?JJD?.
.0071910,
1.333%377,
Y.229325,
6.794532,
.003930,
2.0333715
2.6835230,
,907373,
007212,
.004113,
0072924,
3738,

. 022399,
32255,
.003000~

. 033294,
. 042317,
. 033408,
012323,
,055959,

343,
033000;

LT0T53
L(:31G1 3,

LO32706,
L2871,
HH'ﬂUI

LOMBEZ L,
L00CLES,

.01234 3,

L00Q0an,
.eoooen,
.000500,

QOCQG0,
LC00000,
.000C00,

2.B27E60,
7. 740EBAE,
S5.9505559,
.000000,
2.310493,
2.522111,
.461828,
.007204,
004113,
.007212,
017273,
. 034547,
.030140,

. 038406,
. 048317,
+ 030204,
. 025208,
057071,
.047530,
.000000,
. 055020,
.0553531»
.014ESS,
. 048157,
.054913,
037’8;;
O J/' C

rr_‘.‘) "

. 052554

Of—‘ES,

L051503,
.0357525.
L0137
.03k 27,
.032E50,
031671,
021157,
.040259,
0"\"(“"1-
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1 .03%452, .033203, .035241, .033474, .029760,» 024867,
.013346, ,0in412, .00N0O0O, .000000,» .008743, .015339,
.020326, .024124, ,026938, .N29970, .030554, ,031494,
.031955, .031956, .031494, .030554, .029070, ,026968,
.024124, ,020328, .015339, .008743, .0009030, .000000,
.006701, .0ll414, ,014841, .017417, .019320, .020716,
.021623, .022318, .022623, .022823,» .022318, .0216S8,
. 20716, ,018320, .017417, .014841, .011414, .00670!,
.000000, ,000000, .004005, .006483,» .008163, .009448,
.0110333, .011068, .011545, .011846, .011994, .011994,
.011845, ,011545, ,011066, .010383, .009448, .008163,
.008483, .00400S5, .000000,» .000000, .00Q000, .000000,
.000006, .000000, .000000, .000000, .000000, .000000,
.000000, .000000, ,000000, .000000. ,000000, .000000,
.000000, ,000000, .090000,» .000G30, .000000~

“vHuvEvLILULBLHLLVBLHLB VL

INTERPOLATE MUMERICAL SOLUTION BY QUADRATICS

Oomo

CALL QUADRD(X, Y, TABLE, GRID&A, GRID&A, NGRID» NGRIDs NGRDDs NGRDD,
$ DERVEL)

DWWWWWWWWWWWWWUWLWWWWWWW

3 TRUZ = DERUSL(6)

3 RETURN
3 END

% 0021062000

1 DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
1 + UYYS = F(XsY)

2 » U=TRUE(X,Y) |
e s U=TRUE(XsY)

2 s U=STRUE(X,Y)

2 » U=STRUE(X,Y)

3 TRUE (Xs¥)

3 COiON /CUNCOM/ AsB

3 DATA A»B 78R, &8/

3 BX3 = (BuX)==

3 TRUZ = SIN(X=-Y+,5) + EXP(-Y#Y-(A%BK3/(1.4+BK3))#%2)
3 RETURN

3 END

3 FUNCTION F (X»Y)

3 COiMON ~CONCOM~ AsB

3 BX = (BzX)#x3

3 DBH = B.2XxBnx3

3 DH = DOH=X- 2.

3 H = . + DH=X/3,
3 = A%
3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

X XCHMN N
LI §

Nt NXZToox

D'-‘C)D—‘OXDFU E- I O

n
C
x 2
=0
p1
L

G (
DG = A=DH
FE = G/
DBG = A=DDH

DFE = DG/H ~ G=DH/(H==2)

DDFE = (H=DDG - 2,=DG#DH - G=DDH + 2,2G#DH=*DH/H) /Hx#2

S = FE=FE

DS = 2.#FE=DFE

NS = 2.#(FE=DDOFE + DFE=DFE)

SINKY = SIN(X-Y+.5)

EE = EXP(-Yx%Y-5)

UXX = =SINXY - EE*(DDS-DS#DS)

Uyy = =SINXY = EE=2.%(1,-2,4Y&Y)

Fo= URK + UYY

RETURN

END -

2100200002000

THO DIMEZN3TONS

UXKRS + (1.+X2Y)UYYS + COS(XIUXS = EXP(-X)UYS + 3.,U$ = F(X»Y)
DIRICHLEY

7200 s UsTRUE(K»Y)

1
1
2
2
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1. » U=TRUE(X,Y)

0. » U=sTRUE(X»Y)
Y=1. » U=TRUE(X,Y)

FUNCTION TRUE(XsY)

COrriON ~CONCOM- R B

DATA AsB ~&AR, 2B/

BX3 = (B=X)==3

TRUZ = EXP(-Y#Y=-(A=xBX3/(1,+BX3))#=2)+SIN(X-Y+.5)

RETURN

END

FUNCTION F(X,Y)

COMrON ~CONCOM~ A» B

BX = (B=X)#=3

DDH = B.=X=B=x3

DH = DDH=X-2.

X=
Y=

H = 1. + DH=X/3.

G = Ax(H-1.)

DG = A=DH

DDC = A=DDH

FE = G/H

DFE = DGs/H - G=DH/(H=%2)

DDFE = (H=DDG - 2.%DGxDH - G=DDH + 2.%C=DH*DH/H) /Hxx2
S = FE=FE

DS = 2.%FE=DFE

DNS = 2.=(FE=DDFE + DFE%DFE)
SINKY = SIN(X-Y+.5)
EE = EXP(-Y=Y-5)

UxXX = =SINXY - EE%(DDS-DS=DS)

UvyY = -SINXY - EEx2.=(1l,-2.%Y=sY)

UX = -2.=DFE=FE*EE + COS(X-Y+.5)

Uy = -2.=Y=EE - COS(X~-Y+.5)

U = TRUE(X,Y)

F o= UXK + (1.+XaY3zUYY + COS(X)I=UX-EXP(-X)=UY+3,%U
RETURN

END

WWWWWWWRWWWWWWWWWWWWWLWWWWWWWWWIIOINa NI MR e g 5o

2000002000202
THO DIMEZNSIONS $ SELF-ADJOINT
WX, YIURKS + WX, YIUYYS = F(XsY)
H3MOCGENEOUS

%=0.5 » 1JX=0.

¥=1.0 ,» U =0.

¥=0.5 » UY=0.

Y=1.0 » U =0,

FUNCTION U(X,Y)

C3itiSN ~CONCOM~ PI

DATA PI1/3.141592653%3373~

o= ((PI=COS(PI=X)=3IN(PIsY))=
S (PI=SIN(PI=X)=COS(PIxY) )
RETUR

END

FUNCETION TRUE(X,Y)

CO:iON ~CONCOM~s PI

TRUZ = SIN(PI#X)=3IN(PI=Y)
FZTULRN

EMD

FUNCTION COXU(X,Y)

COMNON 2CONCOM7 PI

CBXU = (RA)=l(Xy¥)sea(1,=1,/(3A))*PI=PI#SIN(2, *PI*X) =
S CO3(2.%#PI=Y)

RETURN

END

FURCTION COYU(X,Y)

COMMON ~CONCOM/ PI

COYY = CDXU(Y,X)

RETURN

END

FUNCTION F(X»Y)

COMRON ~CONCOM- P1

P12 = PT = PI

SINPIX = SIN(PI=X)

SINPIY = SIN(PI=Y)

%2 +
22)#28A
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RGN :
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Fos LG, e T+ TUYY) + COXYN, YIRTUX + COYU(X, Y)=TUY

PETLEA

'S - EVPCTPUE(X, YVIUS = F(X,Y)

u
8]

1

1

2

2

2

2

3

3

3

3

3 10, #P2HT 0 =PHTIY) + (3A)
3 EnPot))

3 UK = 10, a0RFAT (X)) =RHAT(Y)
3 Uy = 10, 52HI0 ) =NDRAT(Y)
3 Fo= URE + Ury - sy
3

3

3

3

3

3

3

3

3

3

3

3

3

3

noi

<

CITURN
EiiD ;
FUNCTION PRIC2) !
PHI = (Z-1.22=0P(=-100.%(2=,5)#%2)
RZTURN

END

FUNCTION NOPHI(2) )
TH = —200.%(2-.5)
= 2.%2-1.

"]
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FUNRCTION D¥U3(X,Y)

CRiinoM ~CoqCoMs PL

UX = ~FI#STN(RI=X)=(P(Y)+1.)

LY = COS(RI=X)=NIP(Y)

H o= SOPTUKEUR + Uvy=UY)

AN ~P1EPTaC0S(PI=)#(P(Y)+1,)
Ly “PIHSIN(RPI=X)®DIP(Y)

Hiv = (UX=URKFDY=UXY ) 7H

VN3 = (&) #(EB)#SICH((&B) =H) su2aHX/H
S —RAY*TANH((&B) =M ) sHX/Hex2
RETUMNN

D

FUNCTION DYL3(X,Y)

COWON ~CONCOMs PT

U = =PIaSINRI=X)=(P(Y)+1.)

UY = COStRPI#X)I=DIP(Y)

"o

H = SORTUK=UX + UY:UY)
uvy = COS(PI=X1=D2P(Y)
URY = —PI=sSIN(PI=X)=DIP(Y)

MY o= (UX=UXY+UYEUYY) 2H
S SEXRP(H (LA (&BY=H))
OYi3 = (8A)=(&B)=SECH((&B)=H)==2%HY/H
- (A =TANH( (&B) sH) #HY /H==2
PITURN
N
TUNCTION FOX.Y)
COiindN ~CONCOM~- PI
LX = —PI=sSIN(PI=X)=(P(Y)+1,)

v

LR = -PI=PI=COS(PI=X)=(P(Y)+1.)

Uy = COTS(PI«#X)=DIP(Y)

uvy = COS(PI=X)=D2P(Y)

Fo= HRC(X, ¥ (URKAUYY) +DYHRC (X, V) #UX+DYHAC (X V) #UY
CITURN

EHD

FUMCTICN P(X)

bDatn A, B» C ~1.0» 0.0, &0~
®l =.5-C

X2 = .,5+C

IF (X .LT. K1) GO TO 1
P} LGT. X2) GD 70 2

TTHI =8 -A4

Dx = X2 - X1

P = A + DPAI=(X=X1)%=3/(DX#23) -3, *DPHI# (X-X1)*%3#(X~X2)
S /DRuwd + B, =DPHI#(X-K1)#=23=(K-K2) #=2/DX=*25

RETURN

P=n

RETUPN

P =B

FETUIN

)}
FUNCTION DIRP(X)
AT ns B, C #1.0s 0.0, &0/

21l =.,5-C

2= .,5+C

IF (X LT, X4 GO TO 1

i8R W67V, #2) GO TO 1

TRHD =03

q0 = -

e HI=(K=-X1)=22/(DX223) -9, #DPHI = {(X=X1)=#22(X-X2)
s 4 +18.=DPHI* (X=X 1) uu2=(X-X2) % %2/ DK%x3
S DPHT: (K=-K1 )3 /DK%%q
S F12.#0PHI % (X=K1)2u3% (X-X2) /DX #x5

PETUPN

nip = 0,

RETURM

rn

FUTCTION D2P(0X
naTa ne 3y C 71,00 0.0, &0/

2l =.5-C

2= .5+ C

OG0 LT, K1) GO TO )
PG .GT. #2) GO T0 1
I =B - A

N =2 -3

£3 = DPHI D=3

G4
| T e T T T L




3 C4 = =3.=DPHI/DX*x4
3 CS = B8.%DPHI,[Xx=5
3 LaP = B.#C3#(X-K1)1+6,#C4# (X=K1I#(X~X2)+
3 $ B.5La# (X-X1)ux2+B, LS (X~X1)#(X-X2) %2+
3 A 12, =%CS% (X-K1)®xu (X-X2)
3 $ + 2, #C5%(R-X1)%x3
3 RETURN ;
3 1 D2P = 0.
3 RETURN

k 3 END
*EOR
LR T T 22D 2
* MACRO 249 =
31340033
® 2000200000022

i 1 TWO DIMENSIONS
1 URXS + UYYS + WX YIUXS = FIXs¥)
2 MIXED $ HOMOGENECUS
2 x=0.1 , MIXED = (&B)U + (1.)UX + (1,)UY = O,
2 X=1.0 » MIXED = (&B)U + (1,)UX + (1,3U¥Y = 0.
2 ¥=0.1 » MIXED = (&B)U + (1,)UX + (1.,)UY = 0,
2 ¥=1.0 » MIXED = (&BYU + (1,)UX + (1,)UY = 0,
3 FUNCTION TRUZ(X,Y)
3C
3C 28 35 5% 35 5% 38 55 35 36 36 56 38 36 38 36 36 36 38 56 5% 3836 257 35 35 36 36 34 36 36 36 38 36 2 3E S 6336 % 6 M N IR
3C 2 *
3C * MACRO 24 PARAMETERS *
3C * *
3C T IS R I IS SIS IS BT IE SO MBI T ST MR A NN
3C ® *
3C = A 1 B 1 o I D ®
3 - I- 1 1= x
3C 0.25 1 100 I -0.10 I 1 =
3C % 1 I I =
3c * 0.25 I 1000 I -0.10 I 2 *
3 ® 1 I 1 %
3c 0.50 1 1 1 -0.01 I 3 H
ac i 1 1 =
2C 0.50 I 10 I -0.i0 I 4 x
3 * I I I ®
3C 1.00 1 1 1 -0.10 I 5 *
ac * 1 I 1 ®
3C 3 1.00 1 10 I -0.10 I 8 *
3C % 1 I I i
3C = 1.00 I 100 I -1.00 I 7 *
3C = I I 1 *
3C #* 1.00 1 1000 I =~-1.00 I 8 *
3C % 3*
3C R T e R A e e e e A L LT DR T DL T L T L L L
3C

REAL DERUSL(B)» GRID(20)s TABLE(20,203,
Ti1B1(100), TI1B2(100)s TIB3(100), T1B4(100),
T2B1¢100), T2B2(100), T2B3(100)s T2B4(100),
T3B1(100), T3B2(100)s T3B3(100), T3B4(100),
T¢B1(100)» T4B2(100)s T4B3(100), T4B4(100),
TSB1(100), TSB2(100)s TSB3(108)s TSB4(100),
T6B1(100), T6EB2(100)s, TEB3(100)s TEB4(100),
T7?B1(109), T7B2(100)s T7B3(100), T7B4(100),
T8B1(100), T8B2(100)s, T8B3(100), T8B4(100)
EQUIVALENCE (TABLEC(1s 1) » T&DBiC(1)),
(TABLEC(Ls B) » T&DB2(1)),
(TABLEC(L,11) » TE&DB3(1)),
(TABLE(L1,18) » T&OB4C1)N)
DATA NGRID, NGRDD-s20, 20/
DATA CRID-0.1000000, 0.1473584, 0,194738, 0.2421053,
$0.2834737, 0.3368421, 0.3842105, 0.4215783, 0.4783474,
$0.5263158, 0.5736842, (0.6210525, 0,6684211, 0.71578SS,
$0.7631579, 0.8105263s 0.3573948, 0.90%2532, 0.9526316,

e RSN R - R RO R S ]

<

WWWLWWWWWWWWWWLWLORWWWWWW

$1.0006000~
C
C APPROXIMATE SOLUTION COF PRO3BLEM USING
' C P3-Cl COLLOCATION (8 X 8 GRID)
3C
3 DAaTh TiBl-s 5.947140,-1.935312,-1.841555, -,543261, -.36706E6,
3 $ -.2r5830, -.130552s -.135905, -,104104, -.079519, -.062147,

65
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.35042349,
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DO D = = (D L))
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_uw,l
o n/gm

4.494393,

a4
4
4
4
4
4
4
4
4
4
4
4
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

7387270,
.531334,
.414351,
231431,
.A30553,
. 303135
117543,
327911,
. 189504,

LNZ23232,

. 137652,
L.070339,
.5372339,
77323,
247210,
323273
Grel44,

.333012,
737511,
B37543
4726245
.5635273,
.540185,
.<101330,
.513818,
.433020,
. 322346,
401358,
323552,
235003,
.037 183,
3.213415,
3.143348,
3.031203,

WWWww

3.124331,
3.057705,
2.“3“385,
2.7223483»
2.;3.431 0,
2.337337,
2.313101,
2.359000,
.371233,
L 7277G2s
. 7333231,
700452,
. 543020,
LS51876,
235916,
5351972,
433334,

gl v UND

9439113,
354194,
192255,
.0383803,
1.114008,
-.071247,
-. 024734,

5.7 5.133445,
4,9 4.311714,
4.7%¢ 4.€85252,
5.035 5.01E240,
4.812430, 4.731205,
4.£23225, 4 535223,
4.475179, 4.334€35~

4.745937, 4.703533s
4,822%52 4.535432,
4,231733y 4.347343:
591234, 4.589053,
4.)3']81’ 4.410342,
4 277058y 4.245782»
4.081551, 4.044304,
4.304223, 4.231776,
4.163323, 4.133327,
3.255935s, 3.3233130,
4.173275, 4.151120,
4.0423225, 4,027337,
3.303223, 3.874318,
4,044214, 4,025314,
3.822228, 3.911i333,
3.206423, 3.731433,
3.549323, 3.897451v

3.233243, 3.222056,
3.722733, 3.721334,
3.612%71, 3.533754,
3.717270s 3.893‘90»

3.J?0423, 3.493083'
372358, 3.342801,
3.507435, 3.484997,
3.421183, 3.403570,
3.293357, 3.274123,
322231, 3.375647,
3.318277, 3.302416,
3.2153%396, 3.133374,
3.2r2321, 3.250527,
3.292230, 3.138810,
3.1237383, 3.110840,
3.007057, 2.580833~/

3.114472, 3.103307,
3.0583€3, 3.043335,
2.9727835, 2.8353378,
3.9014338, 2.832223,
2.850943, 2.941763,
2. “8”“”9 2.870395,
2.733759,

.6148353,

3.254741, 2

5.086925
4.877390,
4.65EC81»
4.SE20355,
4.750043,
4.5549239,

4,677C64,
4.506419,
4.31298,
4.544893,
4,384318»
4.2165%9,
4.4048451,
4,2538303,
4.1137383,
3.928E53,
4.,130714,
4.004816,
3.845089,
4.002E15,
3.891520,
3.756458,

3.806255,
3.702265,
3.561783,
3.682543,
3.5983554,
3.476846,
3.563<81,
3.481631,
3.385748,
3.246820,
3.365409,
3.287256,
3.173556,
3.243165,
3.184355,
3.093186,

3.086761,
3.032543,
2.835807,
2.882€c5,
2.9318£2,
a 8558“01
2.870533,
2.828379,
2.768559,
2.67548S,
2.7211E1,
2.674873,
2.603157,
2.6117¢5,
2.57E355,
2.521557,

1.787509,
-. 118020,

-. 154116,
3.4672E5,

.223831,
-.12e214,
5.254283,

.685674,
~. 045598,
-. 060654,
1.226008,

. 086210,
-.050008,
1.883125,




3 S 10330790, 1.032040, 774273, TR0, ,234351, ,274SC€0,
3 S Jheea33, 163125, JA5825%5, L2120, - 001353, ~ 016752,
3 To-ae25687, - 030193, ~,0395904, ~,0e335383, -, uR7e23/
2C
2 DTy THR2 7 2.593943, 2.009374, 1.S32391, 1.1€5!'26, .8CG1S0,
3 SooLGrenty, LB igy,  \228737, 282713, . 131492, .120320,
3 3 L041207, 0 L,010535, 001825, -.00291%, ~.015084,
3 To- ~-.0190%2, -.0613335, 2.131C32, 1.£221307, 1.252SE6,
3 5 9133, ,579230,  L5232237,  ,323834, ,246277,
3 5 . 123335, .133313,  .0L2237, L0303283, .014920,
N ot -.fN3605, -.017333, ~.010%33, -.011700, 1.760S63,
3 $ 1.331997, L.n37033, .31188t,  .E33320, .3071013, 387253,
3 3 .a%623,  .223019, .1628t7, .122519, ,023376, .0E0429,
3 S .0393813,  .0R4350, .012353,  .204333, -.090353, -.004021,
2 S ~.006340, 1.471132, 1.111353, .338726, .E33011, .346540,
2 5 .435005,  .342316, .283473, .RPN9175, .18910&5, .120714,
3 S N39%%2, L064583, .045%371,  .030827, .018473, .01lc22,
3 S .51u6, L00N331, -.002203, 1.246170, .227230, .730E09,
: v, 3023397,  .433273, .377301, .300552, .23SI73, .180€84,
3 S LT 3nl, J1i4B40, L 037670, L032Z33,  .043183, . 0324473,
z 5 .023733. L015623, .N03Z32, .004253,  .000840-
BATH T433~ 1.081853, .7¥E3732, .C22221, ,S570810, .403407,
& 2358025, 214745,  .172341, ,137033, .108274,
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-~
% RLLLEEN
:

- s
T
‘e
.
' T Lo 'yl’|'}1f|’
. L annan,
L] LT Y,
TR,
(IR L,
Ty .lﬂﬂﬁj),

J20annd,

e ——

Jneean,
K
TI0,

LCTEAG5,

LCTLER3,
241530
L13000,
.3%2275,
< 57233,
. 175076,

LEE37OS,
. 2150356,
. 340413,
Lanannn,
333,
-2 760’
.182351,
372543y
850211,
223547,
. 3452493,
.N273086,
.<15256,
.000000,
. 1523813,
LEA77 1G5,

. 105809,

. 343793,

. 105E35,

423247,

.000000,

135704,

.029099,

o 03
LNN00,
S 1IN0,
PR M AP
L2000,
L onnnn,
0NN,
L1000,
L0999,

Nt atalt]
PR Naby i |

.- 32533,
LEUL207
125730,
«07317200,
.E57 239,

L4E2254,
L0444133)
1.0229008,
. 7396082,
. 183405,
.E34738,
.835738,
321371,
.N120000,
1.152518,
.S37542,

. 042332,

.683344,
1.012777,
. 227531,
.000000,
1.140553,
.S20C32,
.043706,
1.025008,
. 737302,
. 159405,
5339283,
.807330,
.223332»
.0922000,
.335733,
L627357,
.3-0423,

. 390
L020090,
L 2DI0.
RURRR IR
<0720,
R

117020

$171020,
STITND,

=TaCh e

¥

.150090,
L1300,
. 172525,
275250,
. 094403,
.009000,
.541814,
.2709864,
. 045224,
.523558,
.522353,
.133261,
270232,
.3038007,
. 285463,
.0000007

. 773418,
.7323835,
. 185528,
.321039,
.334722,
. 374373
.03700060,
1.100876,
811737,
.0SE334,
.237343>
.E31836,
.2338328,
.349799,
1.105585,
.423247,
.600090~

310393,
887433,
23531,
345240,
087306,
415258,
000000,
100376,
.611737,
» 088854,
.832154,
.83111S,
2154186,
293704,
15038,
340413,
030099~

—
e o & o o ® o o

W 54T 1L
.220910,
. 233290,
22713390,
.033000 -

+ 2332020,
.013270,
21537528,

.20.1959,

1

1

1

1

—

.000000,
.000000,
. 181764,
.244827,
.073060,
. 000000,
.531789,
.2189322,
.021883,
.683554,
.4438927,
. 087908,
.S10325,
. 732988,
.229286,

. 306644,
.827401,
.137123,
.608088,
.307380,
.28SE632,
.000000,
. 104048,
.500625,
.046321,
. 057088,
.758514,
. 166812,
.663544,
.012777,
.327381,

.072339,
. 7724863,
. 169890,
.654738,
. 955738,
.321371,
.000000,
. 104048,
.500625,
.046321,
.976754,
.6872393,
« 150580,
. 566887,
.832302,
.263303,

.811300,
.548084,
.119718,
.433653,
.6:5207,
+ 185781,
.000000,
+531763,
.215822,
.021883,
.234088.
. 178373,
. 0388651,
. 000000,
.000000,
. 000000,

.Q00000,
000000,
. 000000,
242995,
163207,




.2a3047, (074440, [ GITESYS, 10, .030429,

$ 1B

] ]1 (49, ﬁﬁJ\pG, L0333, JUJJO; L 000000,
vl N7ES8, L1213l .5f3914, .441152,
b 2 : - 130224, 127891, .103513,
S ')3\2 3o ””1'14’ L2714, . 11E530, 007756,
PN -OUODOD' L3235009, 5192235, 833431, .B693E79,
S JG33031, .539513, 130784, 433300, .320022, 240280,
5L 189431,  L143853, 1“(?”3; LO73416,  L023504,  .03r472,
S L05PT23,  W01n4t2, Jannaan, L 000090, .327257,  .594189,
S .r8355%3, W812L00, (733309, L7022331,  .537371.  .488376,
S .3353334,  .3040¢3, ,232482, L17E94E, .132%44, ,0398533,
5 .0E33353» .043370., ,0277GLl, 012719, .002900~/

@]

DATA 13827/ .000000. ,353408, .613028, .832755, .837181,
.871521, .736342, .G73C23, .3532353, .443463, .347646,
267723, ,203343, ,151932, .l11112, .078370, . 0527394,
.N31730, .014504, ,000000, 399190, .375737,» .6875493,
.835147¢, .E57341, ,935233, 28535, .7320382, .602415,
.484331, .330833, ,294030, 22721, .167338s» .122430,

.083651, .058033, ,034318, 3233, .000900, .000000,
. 380453,  ,7¥13611, ,920044, .SS2g54, .87E355, .831822,
.763750, .637142, ,513%81, .474343, .313086, .238555,
.178337, .130703, .0S2514, .05i%78, .037208, .016302,
.000000, .000000, ,333228, .7£39323, .942756, 1.025437,

1.0068833, .313904, .794843, .8332r3, .532486, .420307,
325452, .248203, .185821, 1231186, .0S5333, .0E4516,
.035708, .Ni7S65, .000000, .070000, ,402333,» .737259,
.533417, 1.023004, 1.020237, .S£22162, .807155, .670167,
.541764, .427941, ,331583, .232331, .183357, .138739,
.083233, .0G3777,» .039450, .017834, .000030~/
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DAaTh T3B3-/ .000900, .402328, .737253, .853417, 1.038004,
1.020257, .932162, 807‘55, 570167, .541764s .427341,
.331553, .252931, 135557, .1337383, 283 +0B5777,
.033250, .017324, OODOOOo .010000, . 728526,
.3412756, 1.025437, 1.005835- .818304, .659279,

.532498, .420307, ,.22345%2, .242203, .185321, .1361i6,
.095333, .0G4516, .033706, .01P533, .003900, .000000,
.330468, .713511, .820344, .gS3854, .87S335, .891822,
769750, .837142, .513531, .474348, .313085, .238555,
175537, .130703, .0825i4, .05:878, .037209, .016302,
. 0010919, .000009. .327GB727, .537349, .EZ3147, ,957341,
833233, 2 .730982,  .522415,  .434231, 380883,
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+£34030, 187338, .12223), . 058085,
«034918, 135323, .007000,  .037000, 5 .543083,
.+ 332755, 837181, 371521, 733342, .B573323, 553568,

,443463, 3476453, 237723, .227343, .15:932, Jllitla,
073570, .032724, ,031730, .014334,  .003030~
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BATA T334, .003000, .3272857s .SS41E9,
733373, 702551, 537371,
.223432, 1352944,
LNZ2776L, .000090,

» .812100,
s .304073,
. 043870,
3039, .515325,
S7784s  .<405800,

.5534281, LE33031,

.02N122, . 1304321, 1372838, .07B416s
. (133504, 0272723 030390,  .CO00C00,
.c25332 .3N7G43, .332014, .441132,

. 137691,  ,1032813,
.0],0393- 007758,
.300166, .30S204,

.358313, 2 .233557,
NTT257, -033413! .06N114,
.000N00, .0%50000, 133753,
.c6GE6Yy  .243i77y .2045539, . 127521, .088047,
.074440, .053233, .041610, . 2 .221835, .014742,
.003i26, .004233, ,000000, OWWUOW, .vJd0000, .0CQ000,
.000000, .0OD0DGO, .000000, .03000G, .000000, .0Q00000,
.000000, .000003, ,070000, ,092037, .009000, .000000,
.000900, .000003, .400003,  ,033030, .003300~
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3C INTERPOLATE NUMIRICAL SALUTION BY QUARDRATICS

3 CPLL QUADRD(X, ¥ TARLE, CRTDAB, GRINAB, NGRIN, NGRID, NCRDD, NCRDD,
3 DIRUSL)

' 3 TRUE = BERUSL(B)

3 PETUPN
3 END
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FUNCTIZN A XD

A= G nil,eXaXinad qneax ) se]
PETURH

END

CUNCTIZH TMiws

Fo= -Bhosr v v+ ey
TZTUTH

RN

RN
7.3 H_'_ S SCLF=-ADJOTNT
UMY D e R UYYS = 1.0
IZic AJ3MGCCZ0Us

=-1,

= 1.

= L.

T T R R T L L T T T T R S TL PR T La 3
® %
% [MaCR0 23 Pt [RES) *
% Y

L R S E L R R R R L P B E B DD P e T )
*

* A I 3

S bttt -

* 1 I 1

* I

= 16 T 2

* I

= 1000 I 3

%
D R e Y S Y Y L e LT )

FEAL DEZPUSL(E), GRINI22), TABLE(20:20),

T231C17),
T2317 1370

(8] b‘)lﬂ

TOZ2¢i00),
TZ52¢107),

EDUTUALEHCE (TARBLE(Ly 1)

Ly L

OATA NTPID, NZP

S‘.783»1737’ -33491 JS;
$-.2531573, -, 1577

$0.2531573, 0.233.21
50.7334737, 0.334

(TRBLECL, B) »
(T=3LECL, 11
(TASLECL, 1B)

5Dy PRI /90

A7
11,
73Z3s 1. 090

TIB1C199), TIB2(107), TIR3(109),
T2B3(109),
T3R3C1292),
T¢°31(1))p

TER3401))

’ 209 '1.0000309

“OGO/

ﬁPP?OYIH?*E SALUTION OF PITZLEM USTNG
ARd=5, 21 ¥ 21 GRIM

BYAYAN3I-Cod (ITh

BATA TiBls  .0209000,
=, 0001283, -,3%0

LT LT LA L L LTI LT LY O Y Y

inv=11, DIN

.01
L0001

13
-

=.00017%3, =, 20113, -, 0001
=.07143, = N025,

w000

52

25, - “77105'

13
13,
00,

i

T134(100),
T234(100),
T3I3HL0D)

.000140s
3010

EA R SR LS I SO ¥4

*S (R Y I}

wa

-.8347388,
L3334211,
0. 15733947,
0.C342105,

.000133,
-.000106,
~.000140,
-.032143,
-.0C:613,
~-. 052241,
-.000 143,

- Ou-un

.2Ni7rs2
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Ut Uy

U L

Ut b 4

Lodir Lo

)

Lt
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L 123444,

-, 053241,

{
. .
— O = (U b

|G RSN

~ V)OO J.

L‘OHH(;J

W oW

Lo i

-, 157180,
=.0321-0,
-. 197330,
-. 113136,
-.35235%4,

e

LDaDY 33
=, 070125
=037 3,
=131,
L0N20207

-.000133,

W70
-.138030,
~. 1092335,
- . 234578,
-, 203205,
- 0NN 13,
- 244553,
~-.cE0972,
~.0E2T27,
-.2n1792,
-.287744,
- 164577,
-. 121068,
~.287744,
-.2355770,

-.203343,
-.233281,
-. 1673357,
-.113156,
-.282331,
-.2315€0,
-.000113,
-.244953,
-.£603828,
—.083837;
-.183444,
-.253321,
-.150180,
-.100830,
-.2315560,
-.151713,

-.147801,
-.203343,
-.121584,
-.073177,s
-. 164577,
-.1338030,
-.000145,
-.1035235,
-. 115263
-.032143,
-. 049458,
-.063287,
=.041C010,
- 0001435,
-.000103,
-.0N01E3,

=. 000130,
-.0000352,
-.000120,
~. 028522,
-.051239,
-. 042715,
-.0001435,
-. 06787,
-. 003218,
-.026n74,
-, 100207,
-. 120578,
~. 074708,

. 12Vafd,




- .- -. 15372238, -.151472,
3 , -.1723%35, ~-.0B&5S67,
3 - , -,J-2949, -.087887,
g 3 N . ;- -.18%237, -.1E3563,
F 3 Dol nev -.127526, ~-.116542,
: E X SRR 173 -.000224, -,000093,
E B = 743 -.153312, -.165287,
,!‘ 3 - - 12157 -.123774, -.12519n,
E ? p 233D L3160 -.0532585, -.032930,
] 2 o SR A 151239, -,0%2231, -.123233, -.,145212,
E 2 E - 1B35: CN639, -.149772, -.133223, -.118047,
; 3 5 ~ i L1733424, -,0849185, -.073394, -.060457,
5 3 S -, 025293, -,007£3%8, -.000235, ~,051238, -.091967,
: 3 5 -, 43375, -.155029, -.153375, -.152156, -.133228,
3 3 -.323503, -.081210, -.07<228, -.067724, —-.053065,

3 e -.040133, -.028346, -.015610, .000806~/
3 2= 00052, -.N37E686, -.120678, -.140850,
3 5 -, 152242, -.119047, =-.033399, -.081897,
2 S GE3153, —L 0% -.0535503, -.0435939, -.036459,
5 5 7 000620, -.000053, -,048519, -.088453,
B R L PadB0l, —.144E -.133774, -.109860,
z 3 070241, -.N54254, -.057704, -.050435,
3 3 L H23354, =-,012276,  .090005, -.0000B0,
3 3 112331, -.132163, -.133231, -.136701,
z 3 -,101783, =-.072223, -.039153, -.034254, -.058806,
= 2 -.045179, -.032315, -.030619, -.021474, -,011285,
z 3 -.900074, -.745560, -.023233, -.103441, -.122589,
3 5 -. 127526, -.116073, -.083<24, -.06v024, -.062155,
2 5 ~-.052783, -.047498, -.041452, -.034859, -,027527,
3 3 -.0:10185%, -,099008, -.000085, -.042715, —-.0735283,
3 3 -.112947, -,118377, -.115542, —-.105540, -.084065,
2 3 -, 134503, -.050485, -.045170, -.041462, -.035290,

3 = -.024182, -.017038, -.003015, —-.003011~/
E T -.3nLns, -,023327, -.0E572388, —-.085260, -.100705,
E 3 -.103153, ~-.023104, -.073394, -.057246, -.045S599,
3 > -.122315, -.Nn342589, -.030555, -.025808, -.020492,
3 5 -.097723, -.00non13, -.9290129, -.033555, -.057387,
] 2 3 -,0R34718, ~,083337, -.00%231, -.077555, -.060457,
} 2 B -.703%453, -.N33355, -.030618,» ~.027527, -.024182,
' 3 3 -.013333, -,N011671, -.00G277,» -.002014, -.000137,
., z z .N5%777, -.0EZ3331, -.083557, -.064734,
2 e - 023246, -,025711, —.0235354, -.021474,
3 by - .n14511, -.071671, —-.0034138, -.004599,
2 3 - L1i5%813, ~.0253274, -.032558, -.036279,
M 5 - -.N32330, -.0R23283, -.015510, -.013567,
3 . - .1in1g5, -.0030i5, -,007728, -.006277,
2 - -.799012,  .299900, -.200127, -.000155,
: it - LN0N200, -.990224, -,003316, -.000638,
| 2 RRCICES LN130095, -.279004, -.003703, -.000011,

% 7 T T = L)Wy =, 000004, =,009012,  .009000/
i ~ EETRRRCIR A L1N7125y, ~-.097145, =-,030138, -.000129,
B K oTtiT, - 299073, =,0900071, ~.073243, ~.000031,
; o I LNGRE, -,9279973, -.023989, -.000114,
| ¢ Pl - -.103712%, ~.213401, ~-.027183,
' K P -.043257, ~.%431:i0, ~.046397,
b k] STy = - -, 042231, -.028541,
3 N3, - - -.202123, -.000145,
5 TV T3, - - -.0732%21, -.080030,
\ 3 e - - -, OT7T3G, -.074630,
2 - - ,047355, -.024140,
B y - - ! = ~-,092144,
Ty - -.102105,
L - -. 065158,
T - - -. 085855,
- - . 124471,
' - —-.0S4831,
K s 2723, - -.117834,
. - ERE SPE -.121274,
; s -l S .‘f\ ’:‘_31 - '-01_31050
" e = 0TIZ A, = g, - -.080030,
3 ! Se =003 .70 -, T e, - -.12552¢&y

oA




- A

e e

3 5 -,121632, -,113%08, -.10B16E, -.0C3787, -,983617,» -,0B653E,
3 $ -.073059, -.066623. -.051332, -.02T568,» -.057244, -.000083,
3 S -.045110, -.D31839, -.108096, -.125239, -.134274, -,135430,
3 S -.183716, -.118573, -.105235, -.722552, -.1E85735, -.0791€E2,
3 $ -.07403, -.0688520, -.0NE2040, -.053199, -.041601., -.024230,
3 $ -.000373, -.000071, -.043337, -.022262, -.103177., -.124471,
3 $ -.131834, -.129%22, -.118573, -.033348, -.071670, -.054330,
3 $ -,043386, -.044400, -.0413%2,» -.033146, -.03-1576, -.029€21,
3 & -,023433, --.013647, -.000397, -.000049, -.046095, -.081508,
3 S -.,106697, -.121752, -.125948, -.121652, -,105295, -.071K70,
3 $ -.Nn31624, -.010127, -.003366, -.007917, -.0053932, -.006014,
3 $ -.005051, -.003883, -.002793,» -.001308, .001546~/
3C
3 DATA T3B3~- -.000031, -,043345, =-.073325, ~-.174105, -.117849,
3 $ -.121274, -,113508, -.0335%2, -.054230, -.010127, ~.010240,
3 $ -.003306, -.003334, -.00748S, -.09G5433, -.0054386, -.004283,
3 $ -.003005, -.001581, .000003, -.0000<42, -.044253, -.077726,
3 $ -.100v41, -.113267, -.11528C, -.108166, -.083096, -.0480S6,
3 $ —-.003356, -.009306, -.008554, -.007747, -.005832, -.005981,
3 $ -.004955, -.003920, -.002735, -.0931430, .00700%, -.000041,
3 $ -.042300, -.074830, -.085635, -.102285, -.1035297, -.0399787,
3 $ -.079162, -.044400, -.00v317, ~.003384, -.007747, -.007033,
3 $ -.00G6264, -.005435, -.004535, -.003535, -.002477, -.001234,
3 $ -.000000, -.000061, -.0408561, -.071370, —-.,091710, -.102177,
3 $ -.102919, -.083617, -.074048, -.041352, -.008352, -.007465,
3 $ -.003392, -.008264, -.005534, -.004348, -.004049, -.003175,
3 $ -.002215, -.001160, -.000001, -.000073, -.033541, -.066789,
3 $ ~-.085432, -.094351, -.085325, -.0385535+ -.033520, -.038146,
3 $ -.00G6014, -,005483, -.005831, -.003435, -.004848, -.004214,
3 3 -.003525, -.002770,» -.001238, ~.0010139, -.000001~
3C
3 DATA T3B4, -.0000389, -.035322, -.080756, -.077232, -,085526,
3 $ -.035372, -.073083, -.082040, -.034576,» -.03535!, -.005436;
3 $ -.004933, -.004536, -.004043, -.003325,» -.002855, -.002330,
3 $ -.001639, -.000867, —-.000001, -.000114, -.030832, -.052425,
3 $ -.088158, -.072380, -.073105, -.035503, -.08313%, -.023621,
3 $ -.003333, -.004233, -.003%29, -.003355, -,003175, ~-.002770,
3 $ -.002339, -.0018<7, -.001398, -.0005%3, -.070001, -.000135,
3 $ -.024474, -.04034G, ~.0n50347, -.0553i7, -,055022, -.051332,
3 $ -.041601, -.023483, -.0027S3, -.003005, -,002735, -.002477,
3 $ ~-.002215, -.001938, -.,001633, -.901238, -,027835, -.000507,
3 S -.000001, -.000121, -.014834, -.%241490, -,022537, -.032159,
3 $ -.032230, -.029333, -.024230, -.013%47, -,02:1308, -.001581,
3 $ -.001430, -.,00i234, -,001169, -,021918, -,000357, -.00C6S3,
3 $ -.3005%7, -.009231, -.000001, .0392370, -,030i28, -.000157,
3 $ -.000170, -.000173, -.000213, -.037244, -,073278. ~-.000897,
3 S .00154G, .000003, .000001, -,9372030, -.002331, -.000001,
3C $ -.003001, -.00000t, -.00N0D91, ~.732301, .023330~
3
3C INTERPOLATE NUMEIRICAL SOLUTICN VY QJRDRATICS
3C
3 CALL QUADRD(X,Y, TABLE,GPIN,GRID, NGRID, NI I0,. MN22NN, NGRDD, DERUSL)
2C
3 TRUZ = DZRUSL(S)
Ei
3 NETUPN
3 Enn
3 FURCTION WM, YY)
3 =1,
3 IF (X JLT. 0. WOR. Y LLT. 0,) RITUPN
3 = ¢&n
3 PETURH
3 EiD
3 FUICTION COXUCX,Y)
3 tny = 9,
3 PITURN
3 £EHD
3 FUACTION COYU(X.Y)
3 cnvYu = 0,
3 PETUTH
3 FHD
alsles
ERT R R F 2 % 3
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-.205657,
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-. 066351,
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-. 071337,
-.156078,
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-.117885,
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.073422,
=0T 212,
-.1214S88,

. 1E4378,
-.007260,
-.080092,

. 122733,
~.012480,
-.074EE1,

.2108608,

.DG7EEB,
-.032551,

.29€246»

. 137259,
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. 014515,

.£53248,

. 152832y
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~.210585,
-.5PE315,
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.033378,
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. 733474,
. 232753,
.0B0731,
. 130213,
LS74LES

233193,
043724,

. 7B4759,

416093,

.111037,
.S273E3,
.EN3766,

236337

.007519,
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. 157335,
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631579,
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.E02243,
. 137030,
. 120310,
.315733,
. 277033,
.023316,
.2065238»

714222,
. 3238239,
. 014336,
210226,
.512913,
. 132184,

035407,

. 703940,

362431,

. 064438,

226810,

543348,
235391,

.052632,
. 735842,

421053,

. 105283,

.152E32s

338421,
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000000,

-.293432,
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524351,
264326y
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173430,
~-. 02223235,
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.317361,
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-.294280,

.524256,

. 128344,
-.161519,

. 7353242,

.3143E6,
-.008753,

-.235455,

.£42438,
.257063,
.023509,
.842105,
.453548,
.1323813,
. 123590,
.6423568,
.308772,
.013366,
.828426,
.435547,
.183350,
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634211,
.353421,
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.726842,
-.032832,
=.274777
.003713,
« 7973232,
273787,
.1082E8,
LA12437,
-.223105,
-. 143033,
243220,
-.210325,
-.225331,
.037533,

LO27817
553747,
=.347535,
-.119751,
221154,
-.417233,
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327,
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-.22E31E”

272731,
-.116134,
-.381049,

.4391546,

. (38315,
~.245820,
~.421053,

.248852,
-.094416,
-.323073,

.450034,

.0735883,
-.1383540,

.557386,

.254232,
-.034032,
-.2631587

.573566,

.212443,
-.071304,
771121,
. 385951,
.085128,
. 157835,
.584352,
.25£230,
.024005S,
.771058,
.442418,
. 135852,
.947358,
.631579,
.315788,
.0000600~

. 1578395,
472684,
. 783474,
.104330,
.254443,
.081572,
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.278420,
. 04327435,
.5433235,
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.285313,
.123856,
.2391357,
-.223941,
.235316»
.083155,
584211,
~.224301,
. 060348,
.417330,
=.383774,
. 153525,
JI1EZ373.
+4B2733
.31.1346,
.015430,
.5263167
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.£3J6026,
~.118312,
~.404138,

.198021,
~. 168774,
~.411518,

.408308,

.000365,
~.286226,

.B31573,

. 183304,
-. 141044,
~.347887,

. 379338,

.0203851,
~.2341786,

.582921,

.186772,
~.086440,

.507419,
.158779,
~.110591,
.703033,
.340076s
.033242,
.894737,
.527060,
.208103,
~.065828,
.714488,
.389741,
. 086930,
.884737,
+ 578547,
.263158,

.210526,
.526316»
.842105,
~.215966,
~.225612,
. 166972,
~. 105263,
~.261688,
.021072,
701868,
~.241532,
~.045361,
.443519,
~.260300,
~.157353,
.225232.

~.287752,
~.076323,
. 388385,
~.332057,
-.18542%2,
« 177754,
~.3E8421,
~.295266,
.003439,
.521118,
~-.380091,
~. 143882,
.284447,
-.455869,
-.271323.
. 087465,
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DATA T3B37 -,52G316,
=~.420057, -, 2349673,
~. 142333, -.0313
.231093, .37%242, .473834., -.573%947, -.SL83427, -.,542685,
~.5176388, -.483¢25, -.454690, -.417256, -.375775, -.330413,
~.231553, -.2233872, -.172516, -.112495, -.043876, .013100,
.030831,  .166670, .247030, 321763, .421053., -.631579,
~-.612331, -.9372C3, -.558238, -.525333, -.430245, -.451085,
-.4068939, -.331514, -.312347, -.255538y -,203513,» ~,144564,
.002200, -.016244,  .0530335, .123787,» .203105, .28./11,
.363421, -.634211, -.CENO061, -.E31E8G7, -.588257, ~.5E4/28,
-.526177, -.434331, -.4404G63, -.323209, -.343367, -.29068S,

.235313, -.177215, -.116293, -.052414, ,0i4448, ,0844€E0,

. 158030, .23301%1, 215733, -.733242, ~.708155, ~.67E676,
-.641623, -.603775s -.5E€2507, -.518474, -,473623,» -.425213,
-.373063, -.322305, -.257323, ~.210183, -~.159255, ~.0EBE02,
-.024120, .042851, .113444, .135C604, .263158~

.515264, -,492307, ~,47752E, -,4513E3,
.344853, -.390242, -.231887, -.197203,
016024, .053203, .12307V4, .206327,
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3 DATA T3B4- -.,733474, -.757741,» ~.721485, ~,683114, -.B42412,

3 $ -.593737, -.553327, -.505581, ~.457153, -~.402500, -.353830,

3 $ -,283308, -.243115, -.184938, ~.124C21, ~.0327i8y .0014386,

3 $ .0G63571, .133074, .210526, -.842105, ~.805374: -.7E€5767,

3 $ —-.7233912s -.B80122, -.634527, -.527437, -.533853s -.488857,

3 $ -.43v570, ~.3384927, -.330853, -.275571, ~.218331, -.160823,

3 $ -,101112, ~.0335853, .023754, .033453, .1i57835, -,894737,

3 S -.854617, ~.8102235, -.v64843, -.718479, ~.5E£3856, -.621283,

3 $ -.571204, ~.519312, -.4E83432, -.415566, ~.3E2033, -.307710,

3 $ -.292345, ~,193223, -.1333E3, -.930211, ~.0193809, .041528,

3 $ .105263s -.847363, -.301763, -.853271, -.804300, -.754761,

3 $ -.704033, -.653443, -.G02053, -.550034, =~.433028, -.44528€,

3 $ —-.392159, -.333593, -.284712, -.2301E3, ~.1732533, -.113777,

3 $ -.0363232, -.095182, .0352632,-1.000090, ~.947358, -.834737,

3 $ -.842105, -.733474, -.736342, -.684211, ~.E31579, -.578347,

3 5 -.526316, -.4736G34, -.421053, -.353421, ~.315783, -.2631S8,

3 5 -.210526s -.157885, -.105283, -.052832, .000000~

3C

3 DATA T4Bi~- .009000, .017S54:, .035988, .052632, .070175,

3 $ .087719, ,1052G63, .122807, .140351, .157E85, .175439,

3 $ .192532, .210526, .228070, .243314, .283158, .280702,

3 $ .228245, 315733, .333333, -.017344, 7738001, 2.630273,
1 3 $ 3.033338, 4,862353, B£.117343, 6.423945, £.550233, 6.616038,

3 5 6.6501650, 6£.535408, 6.638n00, 6.732147, £.712558, 6.512142,
4 3 S §5.768548, 4.538143, 3.783746, 2.03°9277, .315733, -.035088,
} 3 $ ~.231231, -.124527, -.151831, -.20S353, ~-.048544, -.102840,

3 5 -.1283276, -.1104G63, ~-.105i80, -.0S3543, -.051557, -.004853,

3 $ .076833s, .13890503, .23id64, .203233s .428570, .372075,

3 S .293245, -.052632, -.521113, -.803237,-1.2771381,-1.590329,

3 $-1.7334E6,~1.333502,-1.838913,-2.019344,-2,003571,-1.887109,

3 $-1.633244,~1,9805382,-1.801071,-1.616%21, -1, 255578, -1.027387,

3 $ -.533222, -.164227, .230702, -.070i75, -.323483, ~.430084,

3 $ -.663033, -.223333, -.832374, -.871235,-1.011257,-1.017736,

3 $-1.013521, -.537771, -.5%23°232, -.8914:58, -.833233, ~.rl10224,

K $ -.567530, -.407032, -.1537S3, .051074, .283153/

> DATA T4B2/ -.037718, -.2337i6, -~.331070, ~-,430335, -.551673,

3 $ -,6123530, -,739740, -.633EZ0, ~,G34:i533, -.823335, -.G7V1E20,

3 $ -.641633, -.537507, -.T33511, -.451534, ~-,34353353. -.c27030,

3 $ ~.076%52, .073140, ,243514, ~-.10%283, -.2343Z3, -.2811863,

3 $ -.237243, ~.411200, -,448739, ~.432287, -, -.48581€0,

3 $ —.433151, -.471305, -.442359, ~.40.324, - -.28B8875,

3 $ -.210532, -.,120470, -.0083539, .104E26, ~.122807,

3 $ -.19077S, -.24i083, -.237153, -.Z24723,» - -.265799,

3 S -,372393, ~-.389312, -.250743, -,342855, ~-.3 -.283232,

3 $ -.2400%7, ~.,187413, -.125739, -.0535i83, 116012,

3 $ .210326, ~,140331, - -.27G937,

3 $ -.233193, -.292121, -.270377,

3 $ -.24K6332, -.213233, -.025228,

3 S .040710s .113473, -.21CE77,

3 $ =.237245, -.235241 1%, -.223217,

3 $ -, 201056, -,2233083, -.1. 0855,

3 $ -.053300. -.007533,  .043iily

3C

3 BATN T4BR37 -,173433, ~.182402, -.7 - =-. 237657

3 S -L.20070g, - 200107, ~ 23074, - - -.193059,

3 5 = 17253, - LANERY. - 11 ETAs, - ~ -.nenR a0,
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244173,
032344,
1353474,
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MESCHRSE
- OTRIEG,

L2CLET,

.

1
112533,
053046,
L 242105, -.163421,
- 141745, -.123149,
- 052336, -.071224,
-.0Nd245,  .012134,
~. 161370, -.!153125,
-.02z3251,
=. 024338,
~. 174234,
-. 115234,
: ! -. 0350275,
L0528, —-.2970200,
-.1472%3, -.1253842,
- 054211, —. 072234,
-.021953, —-.21%520,

=-.257574,

0326327

-.152711,
-, 103336,
-.030334,
-. 185338,
-.123857,
-.0539442,

.031573,
-.143310,
-.023C35,
-.010537,
-. 163290,
-.104333;
~.033742,
—. 125474,
-. 122316,
-.053158,

.000000~

TTESNPCLATE U IPICAL SOLUTION BY 0JRADRATICS
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FOLCTIO HOY

o= 0,

IF v JEQ. 2.2 RETUPN
o= olaAacy

TETUSH

~.133E13,
~-.074155,

. 041268,
-. 142067,
-.085532,
-.007716,
-.150730,
-.1142335,
-.043474,

-.1470<8,
~.083333,
-.015693,
-.162771,
-.114115,
~-.047097,
-.1v8347,
~.134B03,
-.072057,

.004181,
~. 155746,
-.084306,
-.028244,
-.178847,
-.115783,
-.052632,
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F-__;__ e a_— et
3 X o+ Yerd
3 12w 3-1,)
3 = 2,401, )#(2.5X)8R(B=2,)
3 = L, eiD-1.)#(B=2. )5 (2, 8% #=(B-3.)
3 THL = L, o+ Fl
| 3 1= FLoDTNL
; . el o= —i@us(l, - FleDPL/0ENLY=DPL + F12DDP1)/DEN1##2
i 2 wovt o= 2L0mTi
! 3 T2 o= FRPOen )
. z = thataamlY-1, ) RER
x 3 N2 = 0,0 ‘
3 WVR = (=, aael2e((5.5Y-3.) — 4ufnvesda(Y-1,))wYen2)x(],+X)
3 £3 = CO3(x+Y)
; 3 S3 = SINC(K=Y)
i 3 XY3 = X+¥
3 L3 = C=xvy3:C3
3 UNX3 = -vu(2,#C=83 + Y=U3)
3 Uve3 = —X=(2.:Cx53 + X=U3)
3 2Tl = 2. + (y-1,)%E2
3 CRZ2 = L. + l./(1,+2.2X=P1)
2 COZ3 = Ca{Re(X-1,)+ (Y=, 3)n(¥Y=,7))
3 F = COT1:(UXX1+UXK2+UKH3) + COE2=(UyY1+UYy2+UYY3) +COE3#(Ul+U2+U3)
3 PZTURH
3 END
3 FUSCTION TRUZ(XsY)
3 CNiwidN ~CONCOM, As By C
3 TRUE = (Xrruy) (1, +(2,#X)s2(B=1.))
3 s + (=11 +X)2EXP (~AxY==4)
3 5] + Cu{X+Y)=C0S (X=Y)
3 RETURH
3 Eii7
p
z 2122021270020
1 Ti1d TN3IIN3 5 CONSTANT COZFFICIENTS ¢ HOMOGENZOUS
1 POTE3IN S LAPLACE
1 RS+ UYY3 = 0,
2 i IyED
2 X==l. » MIYECD = (L+RANU + (=(ZANIUX = G(XY)
2 = 1., MIYED = (L.+(&ANU + (BAIUK = G(Xy )
2 Y=-1. , U = TRUE(X» ¥
' 2 = 1. U = TRUE(X»Y)
3 FLNCTION TRUZ(X,Y)
3 S = 3
3 Y= R
2 2=
3 ve =
3 Vo= vond
' } VS = YaRTR ]
. 3 93 = YRV :
‘ 3 Ul o= ) - B, EN2EY2 + Y4
| 3 12 = KB - 23.uYGuY2 + 70.%X4aY4 - 28,#X2xY5 + Y8 }
! 83
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TRUE = 1.1785 - .1801%U1l + ,006*U2
RETURN

END

FUNCTION G(X>¥)

ULX = 4.#xxs3 — 12, xXnyss

UaX = B.uXu#? - 1BB.#XaxSaysu + 280.#Xxx3xyx%q -
% SE. #XxY#xB

Ux =-.1801=U1X + ,00BxU2X

U TRUE(XsY)

G = (1.+(&A))*xU + SIGN(1.0,X)#(&A)*UX
RETURN

END

WWWWWWWLWWWWWW

*

1 THO DIMENSIONS
1 (1.+(&B)IUXKS + (1./(X+(&A)I==22)UYYS + (2./(X+(&A))IIUXS +
1 E(XsYIUYS = F(Xs¥)
= DIRICHLET
2 ®=0., » U=TRUE(X,Y)
2 X=1, » U=TRUE(X,Y)
2 ¥=0. » U=TRUE(X,Y)
2 Y=1. » U=TRUE(X,Y)
3 FUNCTION TRUE(X,Y)
3 TRUE = (1.-(&B))I#EXP(X+Y)
3 IF (X+(&A) .NE. 0.) TRUE = TRUE + (&B)*ALOG(X+(&A))
3 RETURN

3 END

3 FUNCTION E(X,Y)
3 E = 1./7((X+(&A)I*TAN(Y))

3 RETURN

3 END

3 FUNCTION F(X»Y)

3 TEIP = (1.-(&B) I*EXP(X+Y)

3 UX = TEMP + (&B)/(X+(&R))

3 UxX= TEMP = (&B)/(X+(&A))#x2

3 uy = TEMP

3 Uvy= TENMP

3 F o= (1.+4(&B)=URK + 1./ (X+(&R) I #a2xUYY +
3 S 2.7 (X+(&A)I=UX + E(X,¥I=UY

3 RETURN

3 END

2022021200200

TWO DIMZNSIONS $ CONSTANT COZFFICIENTS $ HOMOGENEQUS
POISSON $ LAPLACE

UxXs$s + UYY$ = 0.

Xx=-1,5707386327 » U =TRUE(X,»Y)

X= 1.570788327 » U =TRUE(XsY)

Y= 0. » UY=GIX)

Y= 1. y» U =TRUE(XsY)

FUNCTION TRUE(XsY)
TEMP = 2.:2(3A) + 1.
TRUE = EXP(-SORT(TEMP))=COS(TEMP=X)#SINM(TEMP=Y)/TEMP
RETURN

END

FUNCTION G(X)

TEMP = 2.%(&A) + 1,

G = EXP(-SORT(TEMP) }=COS(TEMP=X)

RETURN

END

FUNCTION SINH(X)

EXPX = EXP(X)

SINH = 0.5=(EXPX - 1./EXPX)
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1.000000,
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1.000000,
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1.000000,
.875657,
.759540,
.820182,
.926797,
.796584,
.760494,
.976808,
.844035,
.753520,
1.000000,
.895188,
.791160,
.833163,

.981280»
.871971,
.794350,
1.000000,
.922979,
.840452,
.858962»
. 965896,
.898541,
.859566,
.993784,
. 955346,
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1.000000,
1.000000,
1.000000,
1.000008,

1.000000s
1.000000,
1.000000,
1.000000,
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.955309,
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.989784,
.928514,
.882696,
1.000000,
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872412,
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.985609,
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.843852,
.000000,
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.886756»
.949501,
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.822042,
1.000000,

—

.943240,
.809523,
+745430»
1,000000,
.850164,
.746262,
.387783»
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. 742892,
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.852483,
« 749267,
.888353,
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.782729,
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1.000000,
.873226,
.7380512,
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.962581,
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1.000000,
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.808600,
.954461,
.888291,
.866290,
.987508,
.948878,
.916883,
1.000000,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
1.000000,
.975413,
.352007,
.3689798,
.9r0195,
+926480,
.915861,
.979538,
.918787,
.881288,
1.000000,
.925200,
.865649,
.937977,

.971226,
.888439,
.846178,
.000000,
.906731,
.838122,
.931222,
.933061,
.846483,
.854118,
.364977,
.865787,
.824218»
1.000000,

—
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.924215,
.730433»
. 755951,
.874120,
.827743»
741162,
1.000000/

.8922953,
.787453,
. 753803,
.974552,
.830336,
. 743385,
1.000000,
.879755,
.765948,
.822583,
.930817,
.806323,
.768040,
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.8553922,
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1.000000/
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.908515,
.884038,
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.813248,
.861458,
1.000000/

.856380,
.876552
.852277,
.984181,
.892253,
.834620,
.000000,
.316806,
.836897,
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.847609,
.853261,
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.982130,
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« 773547,
779176,
. 348385,
.806706,
. 742893,

.8397989,
. 770474,
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« 745430,
1.000000,
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772784,

.925501,
.824842,
.B12068,
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.878694,
.B819846,
1.000000,
. 931643,
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.922490,
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.936319,
.917824,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000
.991983,
.867027,
. 347623,
1.000000,
.355105,
.915139,
.953712,
.9583972,
.300903,
.893007,
.974814,
.901745,
.8608392,

. 942625,
.865785,
.B866476»
. 968385,
.878514,
.835741,
1.000000,
.900978,
.B30053,
. 929460,
.930451,
.841392,
.851103
.954314,




.946627, ,929165, .912046, .£93428, .873505, .B8B4540,
.850859, .833329, .329220,» .E£22509, .818707, .B822098,
.831314, .,849563, .880350, .9273901, 1.000000/

(e}
LRV

DATA T4B3~- 1.000000, .932130, .964314, .945627, 929166,
.912045, .335428, .879505, .854540, .850869, .838909,
.829220, .822500, .819707,» ,222098, .831314, .849668, : 1
.880250, .927901, 1,000000, 1.000000, .982464, .964977,
.947609, .930451, .913618, .337255, .881562, .BE6787,
.853251, .8413%2, .831729, .8243963, .822042, .824218,
.833132, .351103, .881239, .8928405, 1.000000, 1.000000, °
-983141. .3985321, .949501, .933061, .916806, .900978,
.8385755, .871378, .858159, .845489, .836897, .830053,
.825885, .8285834, .336934,» .854118, .883320,» .S9294E0,

1.000000, 1.300000, .938418:» .9683385,» .952662, .937079, ;
.921726, .905731, .892253, .878514, .865801, .854478, i
.845040, .838!22, .334620, .835741, .843105, .8530S1,
.835756, .931222, 1.000000, 1.000000, .S85608, .971226,
.956330, .942625, .928534, .91471S, .901305, .888483,
.876352, .865785, .855650, .843727,» .845852, .846178»
.852277, .BBB476, .891984, ,.933918; 1.000000/

—

—
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DATA T434- 1.000000, .987484, .S74914, .962366, .949857,
.9374339, .925200, .913248, .901745, .890304, .880998,
.872412,» .865649, .861458, .860892, .865422,» .877300,
.899736, .93r377, 1.000000, 1.000000, .9839784, .9739538,
.853260,» .85839v2, .948707, .9335239, .928514, .918787,
.903515, .800903, .B8932680, .886985, .882696, .B881288,
.884038, .833007, .911285, .944131, 1.000000, 1.000000,
.992618, .985194, .977717» .S70185, .962645, .955105,
.94r622, .3940278,» .933185, .925480, .920374, .915139,
.91l122l, .909277, .910276, .915861, .828649, .953712,

1.000000, 1.000000, .936011, .8991983, .987307, .983782,
.979611, .975413» .971205» .S67027, .962937, .9583994,
.955308, .952007, .949329, .947523, .947416, .949647,
.955896, .953798, 1.000000, 1.000000, 1.000000, 1.000000, .

1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, !

1.000000, 1.000000, 1.000000, 1.000000, 1.000000s 1.000000,

1.000000, 1.000000, 1.000000, 1.000000, L.000000/ %

DATA TS5B1- 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, .S9760S, .995186.

.992734, .9390248, .987731, .985194, .982652, .880134,

.977678, .975333, .973173,» .971293, .969844, .9639042,

.869210, .970876, .974928, .983205, 1.000000, 1.000000,

.995523, .9391017, .985469, .981881, .977264, .872643,

.S68054, .963553» .959220» .955157, .951509, .948470,

.946327, .945492, .946555, .950453, .958648, .973717,

.000000, 1.000000, .993750, .287473, .381160, .874819,

.8968472, .952153, .835933, .348896, .8944149, .938849,

.934210, .930512, .828155, .S2r703, .929942, .936052,

.947751, .957740, 1.000000, 1.00000Q0, .332271, .984521,

.976750, .888973, .961223, .953553, .34505¢7, .938831,

.932034, .92%851, .920583, .916548, .914251, .914356,

.917771, .3925800, .940237,» .963735, 1.000000~/

—

DL A A dh B

(@)
Nftrernnutyrouueuanag
—

RN VHOVH ARHA GV

(g}

DATA T5B2-/ 1.000000, .991070, .982128, .873182, .864256,
.9553395, .946573, .938185,» .930069, .922506, .915730,
.910055, .905883, .3903773, .904454, .908319, .918496,
.9349395, .880986, 1.000000, 1.000000, .830132, .S380261,
.970401, ,950589s, .950878,» .941353, .932129, .823360.
.915254, .90307v2, .902163, .837353, .835085, .83r288,
.902537, .913343, .931351, .953097, 1.000000, 1.000000,
.939442, ,978388, .3958351, .957302, .947575, .937476»
.827729, .3918505, .910031, .802587, .896545, .892375,
.830897, .892310, .838233. .909848, .928335, .957830,
1.000000, 1.000000, .9883833, .977387, .957023, .956142,
.945415, .934945, ,.924354, .915355, .906652, .893052,
.292342, .233308, .3372r9, .339173, .835517,» .907672, )
.927379, .S57054, 1.000000, 1.090000, .88376S, .977541,
.§53330, .S853271,» .944348, .233695, .923452, .913804,
.304932, ,.337320, .89118%, .2370G57, .B356820, .BB7ES6,
.334206, .90G623, .3826653, .39565581,» 1.000000~ !
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DATA T5B3~ 1.000000, .988785, .97°541, ,868360, .955271,
.944343, ,933695, .923452, .913804,» .904992, .897320,
.831131, .887057, .835820,» .88VE55s .834206, .906628,
.936553, .956681, 1.000000, 1.000000, .9883983, .977987,
.957023, .956142, .845415, .934945, .924864, .915355,
.906652, .8938052, .892342, .838806, .887279, .889173,
.835517, .907v672, .927379, .857054, 1.000000, 1.000000,
.933442, .978888, .988361,» .957902, .947575, .937476,
.827729, .918506, .910031, .902587, .895545, .892375,
.8390697, .8392310, .898239, .909343, .528895, .957830.
.000000, 1.000000, .890132, .980251, .970401, .3960588,
.950878, .941353,» .932129, .923360, .915254, .908072,
.902163, .897969, .896085, .89r289, .902587, ,.913348,
.931351,» .959097, 1.000000,» 1.000000, .991070, .S82128,
.973182, .964256, .955336, .946673, .938185, .930063,
.922506, .815730, .910056, .905888, .903779, .904464,
.908919, .318485, .934895, .8503986, 1.000000/

e
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DATA T5B4- 1.000000, .992271, .884521, .976750, .9E68973,
.961223,» .953558, .3945057, .938331, .932034, .925861,
.920583, .916548, .914251, .914355, ,.817r7v2, .925800,
.940237, .963735, 1.000000, 1.000000, .993750, .887472,
.981160, .974818, .968472,» .962153, .955939, .949836,
.944149, .9338439, .934210,» .930512, .928155, .927703,
.829942, .836052, .947751, .867740, 1.000000, 1.000000,
.993523, .931017, .9354&9, .981881, .977284, .972643,
.958054, .983553, .953221, .955157, .951508, .3948470,
.946328, .945492, .945555, .950453, .958648, .973717,

1.000000, 1.000000, .997805. .995186, .932734, .990248,
.937731, .985194, .932852, .980134, .977678,» .975333,
.973174, .971293, .969344, .963042, .969210, .870876,
.974928, .983205, 1.000000, 1.000000, 1.000000, 1.000000,

1.000900, 1.000000, 1.000000s 1.000000, 1.000000, 1.000000,

1.000000, 1.000000, 1.000000s 1.000000, 1.000000, 1.000000,

1.000000, 1.000000, 1.000000, 1.000000, 1.000000~

[y

BNV HRVLHR ARV G YWY GRG

INTERPOLATE NONLINEAR SOLUTION BY OUADRATICS
CALL QUADRD(X, Y, TABLE, GRID, GRID, NGRID, NGRIDs NGRDD, NGRDD, DERUSL)
TRUE = DBERUSL(B)

RETURM

EMD

FUNCTION H(X)

GO TO(10,10,20,20,20),8&A
H= 0.0

IF ¢4 (NE. 0.3 H = 1.7
RETURN

H = EXPIX)

PETURN

END

FUNCTION W(Xs YD

RZAL DERUSL(B), GRID(9), TAB1(9»9), TAB2(939),
$ TA33(9,9), TAB4(3,3), TABS5(39,3)

DATA NGRID, NGRDD, GRID -3, 9» 0., 0.125, 0.250
$0.375, 0.500, 0.625, 0.750,» 0.873, 1.00/

APPROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
COLLOCATION

DATA TABL~- 1.090000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .S06876,
.667850, .763627, .839584, .331757, .933243, .968259,
1.000000, 1.000000, .410154, .5330¢5, .650126s .744913,
.822954, .8838v85, .946495, 1.000000, 1.000000, .3B81814,
.433191, .534221, .893053, .r85410, .86371S, .933997,
1.000000, 1.000000, .374994, .469323, .577968, .6810390,
.773552, .855855, .929343, 1.000000, 1.000000, .381814,
.433191, .594221, .6395958s, .735411, .863715, .3339937,
1.000000, 1.000000, .410154, .535076, .630126, .744914,
.822334, .333783, .3846495, 1.000000, 1.000000, .506876,
.657330, .7B63523, .839585,» .39!1753, .933243, .968259,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1,009000, 1.000000, 1.000000, 1.000000/
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3 DATA TAB2- 1.000000, 1.000000, 1.000000, 1.006000, 1.000060,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .5028393,
3 s .739247, .822810, .878615, .919148, .950600, .97E638,
3§ 1.000000, 1.000000, .51269S5, .621554, .720883, .800325,
3 $ .883629, .915379, .959533, 1.000000, 1.000000, .485164,
3 s .573183, .670610, .757792, .831835, .894601, .943386,
3 $ 1.000000, 1.000000, .478416,» .559979, .B55650, .744447,
3 $ .821555, .887770, .946000, 1.000000, 1.000000, .4851E4,
3 $ .573183 .670609, .757791, .B831834, .8394601, .949387,
3 % 1.000000, 1.000000, .512695, .521554, .720882, .800324,
3 $ .863628, .915379, .953539, 1.000000, 1.000000, .502893,
3 $ .739248, .822809, .878615, .919148, .S50601, .976638,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.006000,
3 $ 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, .S69133,
3 s .938216, .907820, .879233, .855269, .B42995, .B63848,
3§ 1.000000, 1.000000, .950953, .902835, .857303, .816798,
3 $ .786550, .778103, .820581, 1.000000, 1.000000, .841574,
3 s .884%47, .832317, .787160, .755922, .751881, .B805331,
3  $ 1.000000, 1.000000, .938692, .879478, .824808, .778445,
3 § .747215, .744783, .801431, 1.000000, 1.000000, .941574,
3 & .884947, .832318, .787160, .755922, .751882, .80S331,
3§ 1.000000, 1.000000, .S50960, .3902895, .857303, .B16793,
3 $ .786551,» .778103, .820582, 1.000000, 1.000000, .969133,
3 s .938217» .907820, .879233, .855289, .842995, .B863848,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000/

3C

3 DATA TAB4- 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000,» 1.000000, 1.000000, 1.000000, 1.000000, .979728,
3 ¢ .959246, .938933, .919863, .904380, .897858, .914513,
3 $ 1.000000, 1.000000, .966833, .933969, .902427, .874367,
3 $ .854068, .850356, .882916, 1.000000, 1.000000, .959791,
3 $ .920374, .883276, .851374, .830024, .829479, .B70497,
3  $ 1.000000, 1.000000, .957565, .916106, .877340, .844387,
3 $ .822928, .823561, .867130, 1.000000, 1.000000, .859792,
3 s .920374, .883276, .851374, .830024, .829479, .B70497,
3  $ 1.000000, 1.000000, .966833, .933369, .902427, .B74367,
3 $ .854088, .850356, .B882916, 1.000000, 1.000000, .873728,
3 $ .959246, .938933, .919853, .904380, .897858, .914513,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3c $ 1.000000, 1.000000, 1.000000, 1.000000/

3

3 DATA TABS/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .987658,
3 $ ,975113, .962598, .950876, .941611, .938390, .949788,
3§ 1.000000, 1.000000, .979429, .958883, .938988, .9212E0,
3 $ .908740, .907383, .929229, 1.000000, 1.000000, .974782,
3 $ .949842, .926125, .905660, .832367, .892922, .920524,
3 $ 1.000000, 1.000000, .973287, .946951, 322060, .900817»
3 $ .837281, .888697, .918071, 1.000000, 1.000000, .974783,
3 $ .949843, .926125, .905650, .892366, .892921, .920524,
3 $ 1.000000, 1.060000, .979431, .358385, .938987, .921253,
3 $ .908738, .907358, .929228, 1.000000, 1.000000, .987ES9,
3 $ .975115, .952593, .950875, .341602, .938383, .949788,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3c $ 1.000000, 1.000000, 1,000000, 1.000000/

3

3E INTERPOLATE NONLINEAR SOLUTION BY QUADRATICS

3

3C CALL GUADRD(X, Y, TAB&A, GRIDs GRID, NGRID, NGRID, NGRDD, NGRDD» DERUSL )
3

3 W = DERUSL(E)

3c

3 RETURN

3 END

*EOR

T30 P 32836 4 36 0 3L 3856

* MACRO 40 =

236 3 36 % 36 3 I8 36 26 6 24 3¢

* 2000200000020

1 TWO DIMENSIONS




WWWWWWWWWWWWWLWWWLWWWWWWWWWLOWRWWWWWWWRWWWWWWWWWWWWWOWWWWRI DR -~

FUN
U =
Ul
|
u2
TRU
RET!
END

UXXS + (1,+X##2)UYYS = (YIUXS = F(X»Y)
MIKED

X=0. » MIXED = (&)U + (&BUX = G(X»Y)
X=1, » MIXED = (AU + (&BIUX = GI(X,Y)
¥=0. » U=TRUE(X:Y)

¥=1. s UsTRUE(X:Y)

CTION TRUE(XsY)

(K+Y) /(2. +X-Y)

EXP(2.%U-2.)

(K+1.)7(Y+1.)

ALOG10CH)

E = Ul + U2

URN

Hun

FUNCTION F(XsY)
DATA ALOGE10-2.3025850929940/

U = (X+Y)/(2.+X-Y)

UK = 2.#(1,-Y)/7(2.+X~Y)un2
UXX = 4.#(Y~1.)/(2.+X=Y)#n3
UY = 2.#(1,+X)7(2.+X-Y)nu2
UYY = 4.#(1.+X)/(2.+KX-Y)#=3
Ul = EXP(2.%U-2,)

ULX = 2.#UX=Ul

UIXX = 2.#(UXX + 2,%UXnx2)=U]
uly = 2.=Uy=Ul

ULYY = 2.#(UYY + 2,%UYna2)xU]
H = (X+l.)7(Y+1,)

WX = 1./7(Y+1.)

WY = =(X+1.)/7(Y+1.)nx2

HYY = 2.#(X+1,)/7(Y+1.)nx3

U2 = ALOGLOCW)

U2x = (WX/H)-/ALOGE1D

U2XX = (~(WX/W)#%2) /AL 0GELD
U2y = (H¥Y/H)-ALOGELD

uayy = (HYY/H - (lY/W)»x2)/ALOGELD
UX = ULX + UeX

UKX = ULXX + U2xX

Uvy = ULYY + U2vY

F o= UKK + (1,+X#x2)8UYY ~ Y#UX
RETURN

END

FUNCTION G(X»Y)

DATA ALOGE10/2.3025850929940/
U = (X+Y)/7(2.+X-Y)

UX = 2.#(1.-Y)/(2.+X-Y)nx2

Ul = EXP(2.%U-2.)

ULlX = 2.xUX=Ul

H = (X+1.)/7(Y+1.)

WX = 1./7(Y+L.)

U2 = ALOG1O(H)

UsX = (KX/W)-ALOGELC

U=1ul + U2

UX = UlX + U2X

G = &A=U + (&B)*UX

RETURN

END

*EOR

WA RGN

® MACRO 41 =
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FUN
DAT

2000021002002

TWO DIMENSIONS $ CONSTANT COEFFICIENTS
UXKS + UYYS + (QAIUS = F(XsY)
DIRICHLET $ HOMOGENEOUS

K=0,. » U=0.
®=3.14159265358379 ,» U=0,
¥=0. » U=0.

¥=3.14159265358973 ,» U=0.
CTION TRUEC(X»Y)
A PI1/3.14159265358979/

SUM = 0.

Do

100 K
TEMP
SUM

1,4B

2.#K - 1,

SUM + SINCTEMP*X)#COSH(TEMP»*(Y-PI%*.5))/
(TEMP=#3#COSH(TEMP#P1#,5))

a7

buun




P’..-.lIl.l..-lllI.-II-.l-lIll-lIl---l.l--l!-FIIHFHHFMN!F!HMHMHMMMUL T e i catiah e
.

3 100 CONTINUZ

3 TRUZ = ,5aX#(P[-X) - 4./PI#SUM
3 RETURN

3 END

3 FUNCTION F(XsY)

3 Fr= =1, +(&AY*TRUZ(Ks Y)

3 RZTURN

3 END

3 FUNCTION COSH(X)

3 EXPK = EXP(X)

3 COSH = 0.5#(EXPX + 1.7/EXPX)
3 RETURN

3 ZND

MR N MR

» MACRO 42 =

EAARXRRAERL RN

2000220200200

TWJ DIMINSIONS $ CONSTANT COEFFICIENTS
UKKS + UYY$s + UYS - US = 0.

‘ NZLMANN

i %=8A » UX = -G1(XY)
%=83 » U< = GI(K»Y)
v=0. » UY = -G2(X»Y)
y=1, , UY = G2(Xs¥)

FUNCTION TRUZ(X,Y)

COMi1ON ~CONCOM- PI

DATA PI-3.14159263358973/

FO = (QCI=PI/((&B)-(&A))

F1l = SORT(5.7/4. +F0%F0)

TRUE = EXP(~Y=,5)*SINH(F 1Y) *SIN(FO*(X-(&A)3)

RZTURN

END

FUNCTION G1(X,Y)

COMMON ~CONCOM-PI

FO = (&C)=PI1/((4B)-(&A)) i
F1 SART(5.74. +F0=F0) 3
Gl EXP(-Y#.S5)#SINH(F1#Y)*F0=COS(FO*(X-(&A)))

IF (ABS(X-(&A)) .LT. 1l.E-?7) GL = ~1.%Gl

RZTURN

END

FUNCTION G2(XsY)

COMMON ~CONCOM-P1

nu

FO = (&C)=PI/((&B)-(&A)) 3
Fl = SORT(S.s4, +F0%F0)
{ G2 = -.S#*TRUE(K,Y) + F1xEXP(-Y%.5)=COSH(F1xY)w

S SIN(FO*(X-(&R)))

IF (v (ED0. 0.) G2 = ~-1.%G2
PZTURN

EilD

FUNCTION SINH(X)

EHPK = EXPX

STitd = 0.53(ZXPK = 1./EXPX)
RPZTURM

gnn

FUNCTION CASHC(X)

EhrK = ENP(X)

CAOSH = 0.52(ZNPK + 1./EXPX)
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N=1, » U=0,

Y=9, . U=0,

Ve, . U=,
FUNST IO TRUZ Uil

MACRO <44 PARAMETIRS

*
*
L

IEREEPEEEEEE R R RS L BRSO SRS D 22 I TS L

x 3]

< 1.425
# 10.000
* 1.425
x

= 1.4235
3

W BT M XK I SE I 06 I K T SE T3 2T N I 36 36 J 6 I X6 3 36 I 3E I 6 3 I I 36 M

PEAL DIRUSL(B)Y,

S T1B1C100),
3 TZR10100),
3 T3B1C109),
3 TIB11100),
ZCJIVALENCE (THB
3 (T3
S (TAB
3 (TH3B

LATA 1i5RID, NCRD

I B I
it Sataiatte 1
I 1 I
I 1
I 1 1
I 1
I 2 1
I I
I 2 1

GRI1D(20),
T1B2(100),
T2B2(100),
13321005,
T432(1000,
LECL, 10,

LECL, B) »
LECL,11)
LECL,18) »

C 1 D
_____ I_—_._..
.50 1 2
I

50 1 2
1

04 1 235
1

30 1 2

T4B3(100),
T&EBLC(1)),
TAEB2(1)),
TE&EB3(1)),
T&EB4(1))

e
A W

TABLE(20520),
TiB3(100), T1B4(100),
T2B3(100), T2B4(100),
T3B3(100), T3B4(100),

T4B4(100)

¥ oK ok Kk K Kk Kk Xk %X

D, GRID ~20, 20, 0.0000000,

0.0526316,

129975,

L 145377,

S 1039773,
14537,

.129010,
L 13233

M 2 ]

. 1338554,

130010,

.000000,
.000000,
.000000,
.016256,
«v32514,
.027830,
.000000,
.054957,
.0579E8,
.016256,
. 061406,
.N84076,
. 051061,
. 045161,
.101308,
.084461,

.084461,
. 118274,
. 063435,
. 054857,
. 127650,
. 105368,

0,
. 1228352,
.130819,
.031522,
.101308,
. 144150,
.082G90,
.0608G6,
. 144150,
. 118274,

S0, 1222332, 0,1578%47, 0.2105283, 0.2631579, 0.31578335,
20.2534211, 0.4210325, 0.4735342, 0.5283158, 0.57839474,
37.6315733, 0.8332103, 0£.73£3421, 0.7334737, 0.8421053,
20,234V353, 0.9473634, 1.00200007

APe23RIMATZ SOLUTION OF LINZARIZED PROBLEM USING

F30iZ-wC7 (METHOD=4, IORDZR=41, 20 X 20 GRIM)

SoTa TIBU. ,6000800,  .000000, .000030, .000000,
S0, 0030000, .000300, .200000, .000000,
3 10500, .080000,  .000000, .000000, .000000,
5 .a0099%48. 0 ,000000, . 000000, .000000, 008616,
3 ’ .024955, .027330, .023334, .031522,
he .033¢°1, .032514, .N31522, .023334,
E .n2118:, .015253, .003516, .000000,
3 .023423, .03r393, .045161, .050752,
3 .039313, .050855, .080835, .059813,
3 .139752, .045161, ,037393, .023493,
3 31 .100990, .021191, .037233, .051031,
3 B .375597, .073333, .032330, .084076,
5 .772%30,  .07833533,  .N73307,  .033435, .051406,
3 .03F333, .0211981, .000003, .090050, 024335,
5000058305, 074337, .034451,  .022153, .097710,
3 .1039¢3, 0 ,193073,  .101393, .037710, .092138,
S .17a337. 0 .051405, L 045151, 024833, .0000007

DATH 713220 .090000, (027339, 039732, .053433,
oo .023312, 0 .105333.  .i1ig2t, 116173, .118274,
3 .115173, (111821, ,103333, .623312, .034451,
S .0%0732.  .027837, .099900, .077000, .023334,
3 .9¢5397, 082153, 105323, .115363, .122832,
5 .130010,  .139019, 127330, .i223%2, .115303,
5 .032153, .0¥5507, .034357, .023334, .000000,
3 .031522, .037933, .07P2233, .337710, .1113921,
50 ,129319,  .133003, 132354, .125334, 1335006,
30 ,.122332,  .111921, .03¢710, .073239, .057333,
50.00%009,  .0000400, 022314, .035313,  .032330,
300116473, L127B30, An3, 111438, . 144150,
3. 1a1a33, 133905 . 113173,  L101373,
3 .053313,  .N32314, 2232999, 33001,
-2
s}

L 1N39773,

naA

L03207 5,

JITEO0L

e

.0919907

ssiiecains
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3
3
3
3
3
3
3
3
3
3
3
3
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DATA T1B3~/
. 118374,
. 144159,
. 150335,
.132330,
. 144159,
.101303,
.031322,
130319,
. 122332,
.000000,
. 105338,
. 127650,
.054957,
. 059435,
.118274,
. 034451,

turutuutuutuuauauaaada

DATA T1B4~
. 034431,
.101303s
. 045181,
.051031,
. 034076,
.06140G,
.016235,
. 057223,
. 0343857,
.000000,
. 0273830,
.032514,
.016255,
.000000,
.000000,
.000000,

untturuuvaruutuauuauauauuag

DATA T2B1l/
.000000,
.0009000,
.000900,
. 422720,
.458532>
. 4472590,
. 387755,
7237357,
. 7241837,
.000000,
.B845333,
.855731,
.530505,
.815393,
.934720,
.330741,

sttt ay

DATA T232/
.941035,
.£33979,
714513,
.858233,
.S330083,
.923377,
.457014,
.8383772,
. 973332,
.030008,
.533079,
.$32334,
« 730333,
837747,
. 535234,
.934723,

LTt iaautuauaoutuaaaoaon

DATA T2B3/
.537321,

.9339135,

L 0

.000000,
+130010,
. 133554,
.033001,
.101303,
. 143150,
.032330,
.037388,
. 135006,
.111921,
.000000,
. 115506,
. 122352,
.023334,
.034431,
.118274,
. 059435,

.000000,
. 092158,
037710,
. 024935,
.051496,
.034075»
.051061,
.023493,
.0538313,
. 050752,
.000000,
.029934,
.031522,
.009616,
.009000,
.000009,
.000000,

.000000,
.000000,
.090000,
.000000,
.447259,
.453582,
.422720,
.557303,
. 730355,
.714513,
.0003000,
.833253,
.834071,
«422720,
.380741,
.934720,
.315303,

.090009,
.533338,
.552333,
2453313,
.923977,
.5339%083,
.633258,
. 723757,
.933162,
.852359,
.090000,
.231719,
.533162,
.453233)
.934720,
. 933254,

«857747,

.090000,
.533003,
«539430,

.033001,
. 138354,
.130010,
.300000,
116179,
. 141453,
. 055313,
.079353,
. 138554,
.097710,
.028934,
. 122852,
. 113508,
.000000,
.035312,
.116179,
. 050752,

. 024855,
037710,
.092159,
.000000,
. 069435,
.032630,
.037333,
.037333,
.050855,
.0451G1,
.003516,
.031522,
.0238334,
.000000,
.000000,
.00909%00,
.000000,

.000000,
.000000,
.000000,
.000000,
.45839189,
.4682353s
.357733,
.650505,
.731652,
.693393,
.422720,
.334071,
.858253,
.000000,
.910053,
. 933533,
593333,

.458913,
.852359,
.833833,
.090000,
. 5553853,
.931719,
.724187,
.8549071,
.939439,
.930554,
.453253,
.939152,
.8317139,
.N00900,
.S57221,
.833315,
. 731632,

468322,
.530430,
.8323203,

.050355,
+ 144130,
.118274,
.000000,
. 127550,
. 136006,
. 032314,
.0397710,
. 138564,
.073853,
.0343957,
. 127630,
. 1035368,
.000900,
.10535338,
.111321,
.027830,

.045161,
,101308,
.0384451,
.030000,
. 075507,
.073859,
.021191,
.045151,
.050388,
.037393,
.015235,
.032514,
.0273830,
.000000,
.000000,
.000000,
.000000,

.000000,
.000000,
.0000060,
.000000,
.464413,
.457014,
.252731,
.6933393,
. 731652,
.6350505,
.650505,
.855731,
.845333,
.009000,
.8233977,
.930554,
.447230,

714313,
.855079,
.S41033,
.000000,
971133,
.973322,
.454413,
. 9303554,
.530430,
.854071,
. 730853,
.932384,
.S25079,
.100000,
.$83993,
.839439,
.433332,
. 731652,
.933915,

.857321,

100

.084076,
. 146807,
.103078»
.032514,
. 1350086,
. 127650,
.000000,
.111921,
+ 135006,
.057953,
. 075507,
.130010,
.092158,
. 027830,
.111921,
.105358,
.000000/

. 061406,
.103078»
.074337»
.021131,
.073333,
+ 0735507,
.000000,
.050752,
.05383913,
. 028438,
.0211381,
.023001,
.024855,
.000000,
.000000,
.000000,
.000000~

.000000,
.000000,
. 000000,
.232731,
.457014,
+464413,
.000000,
.714513,
.730855,
.357305,
.765119,
.887747,
.813308,
.447250,
.930554,
.923977,
.000000~/

.845933,
.867321,
.310053,
.454413,
.973332,
.971139,
.000000,
.9528539,
.883162
723757
.835731,
+833315,
+933553s
.468532,
.930430,
.983033,
.000000~

857747,
.995254,
+934720,

e -

.103078,
. 146307,
. 084076,
. 059913,
. 141458,
116179,
.000000,
. 122862,
.130819,
.031522,
.092159,
.130010,
.075507,
. 050752,
.116179,
.096312,

.074337,
.103078, {
.061408, _
.037393,

.082630,
. 069435,
.000000,
.054957,
.057388,
.016256,
.024955,
.033001,
.021181,
.000000,
.000000,
.000000,

.000000,
.000000,
.000000,
« 367758,
.468253»
.458319,
.000000,
.724187,
. 728757,
787756,
.319808,
.867747,
.765119,
.693399,
.933563»
.910053,

.910053,
.967321,
. 8453933,
724187,
.981719,
. 955858,
.000000,
.978392,
.S85772
.467014,
. 933563
.S33916,
.855731,
. 731652,
.§393916,
.567321,

.934720,
. 595254,
867747,
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. 731652,
.8G66731,
.993916,
« 933563,
.457014,
.985772,
.978392,
.000000,
. 955858,
.931719,
.724187,
.845933,
.967321,
.910053,

RN ARBLRABERO W

DATA T2B4~
.910053,
.933563,
.693899,
765119,
.867747,
.819808,
. 367756,
.728757,
.724187,
.000000,
.458919,
.468253,
.367756,
.000000,
.000000,
.000000,

Bt RBRBER OB WV

DATA T3B1l~/
.000000,»
.000000,
.000000,
.019938,
. 030550,
.023357,
. 015385,
.033517,
. 050847,
.000000,
.064138,
.075305,
.035451,
.055320,
.094214,
. 068530,

tuuutuvattttrurutunn

DATA T3B2/
. 033333,
. 105933,
. 0470393,
. 069552,
.118189,
. 084572,
. 023246,
.118329,
.11190¢,
. 000000,
.105933,
. 128233,
. 055233,
.077125,
. 133033,
.094214,

fLauLuunuaauarauauaa

DATA T3B3~
1072773,
. 130330,
. 053072,
. 073905,
. 130530,
. 092533,

aLuauaouy

.468682,
.933553,
.993916,
.866731,
. 728757,
.9389162,
.562869,
.000009,
.971139,
.978392,
+464413,
.910053»
.867321,
.845933,

.000000,
.923977,
. 930554,
. 447250,
.8139808,
.867747,
.765119,
+557305,
. 730865,
.714513,
.000000,
464413,
.467014,
.252731,
.000000,
.000000,
.000000,

.000000,
.000000,
.000000,
.000000,
.023367,
.030550,
.0193938,
. 026805,
. 055233,
.047093,»
.000000,
. 069552,
073417,
.019933,
. 063630,
.094214,
.055320,

.000000,
.085330,
.102187,
. 025357,
.084572,
.1131839,
.063552,
.053517,
. 123493,
.102187,
.000000,
.116116»
.123493,
.030122,
.094214,
. 133063,
.077125,

.000000,
.113183,
. 125733,
. 030559,
.+ 582359,
. 130639,
.175306,

.000000,
.955073,
.992584,
. 730865,
.854071,
.990480,
.930554,
.464413,
.978392,
.971139,
.000000,
.941055,
.966079,
.714513,

.447250,
.930554,
.923977,
.000000,
.845333,
.866731,
.650506,
.850506,
.731652,
.693893,
.252731,
.467014,
.464413,
.000000,
.000000,
.000000,
.000000,

.000000,
.000000,
.000000,
.000000,
. 025357,
.030122,
.015385,
.035451,
.056072,
. 042050,
.019338,
073417,
.0638332,
.000000,
077715,
. 0392653,
. 042050,

.025957,
.102187,
.085390:
.000000,
.095330,
116116
. 050347,
.073417,
. 123738,
.089487,
.030122,
. 123433,
.116116,
.0319000,
.107779,
. 130650,
.055072,

. 030550,
. 1235728,
.113133,
.0002990,
. 1053933,
. 123233,
.N55233,

.000000,
.981719,
. 939162,
. 468253,
.930554,
.990480,
.864071,
724187,
.981719,
.955858,
.000000,
.955858,
.962369,
.458919,

.693399,
.933563,
.910053,
.000000,
.858258»
.864071,
.422720,
.693883,
.731652,
.650506,
.367756>
.458253)
.458918,
.000000,
.000000,
.000000,
.000000,

.000000,
.000000,
.000000,
.000000,
.027381,
.023246,
.003163,
. 042050,
.0356072,
.035451,
.035451,
.075906,
.064138,
.000000,
.084572,
.033487,
.023367,

.047093,
. 105938,
.038333,
.000900,
.105333,
.111301,
.027881,
.033487,
. 125738,
073417,
.055233,
. 123288,
.105938:
.000000,
.118133,
. 125738y
.030550,

. 055072,
. 130550,
.107779,
.000000,
.116116,
. 123493,
.030122,

101

.468253,
.983162»
.981719,
.000000,
.962869,
.983162»
. 728757,
.858258»
.983003,
.823377,
.458919,
.9528639,
. 955858,
.000000/

.819808,
.934720,
.880741,
.422720,
.864071,
.858258,
.000000,
.714513,
. 730865,
.557305,
.422720,
.468682,
.447250,
.000000,
.000000,
.000000,
.000000~

.000000,
.000000,
.000000,
.003168,
.029246,
.02v881,
.000000,
.047033,
. 055233,
.026806»
. 047532,
.077125,
. 056920,
.023357,
.083487,
. 084572,
.000000/

.064138,
.107778,
077715,
.027881,
.111901,
. 1053393,
.000000,
.102187,
.123433,
.053317,
.075906,
. 130550,
.092659,
.030550,
.125738»
.118188,
.000000~

077125,
.133068,
.034214,
.030122,
. 123493,
.116116s
.000000,

. 7308E5)
.992584,
.966079,
.000000,
.978392,
.985772,
.467014,
.923977,
.983009,
. 858258,
.714513,
. 966079,
.941055,

.880741,
.934720,
.819808,
.650506,
.866731,
.845933,»
.000000,
. 724187,
. 728757,
. 367756,
.447250,
. 468682,
.422720,
.000000,
.000000,
.000000,

.000000,
.000000,
.000000,
.015386,
.03012¢c,
.0253857,
.000000,
.050847,
.053517,
.015386,
. 056920,
.077125,
.047532,
.042060,
. 092659,
077715,

077715,
.107779,
.064138»
.050847,
.116116,
.096330,
.000000,
.11190%,
. 118929,
.028246,
.092659,
. 130650,
.075906,
. 056072,
. 130650,
107778,

.094214,
. 133069,
077125,
.055233,
. 128288,
. 105938,
.000000,




3 S L3237, L0TZAT, .022437,  ,102137,  .111801,
3 S 12324903, 123733, L 125733, .123433, 118929,
3 ] 1n2137,  .933437, 073417, 033317y .022246,
3 5 n9a93n,.  L027E31,  .237347, .033332s» .084572
3 3 103523, L11i@9:, 113115, ,113183, .118189,
3 S L1119, 133233, .723330, .0345372s . 0C9352, 4
{ 3 5 .J27831,  .022939,  .9297306,  .033537,» .047093,
: 3 3 S)FTTI5, 033333, .0C3339,  .102137. 105933,
i 3 3 LNTTT3, 0 L103233, ,102137, .053330»  .CB8333,
! gc pe] L034153,  ,047033,  ,023357, .0000007

JATa 723400 .000903,  L023337,  .042030, .053820, .0BE330,

LTV ,N134572,  .032437, .032333,  .094214, .094214,
LA30372,  L07P715,  ,033530, 056920,
.090907,  .009070, 018333,  .035451,
.033%32, .0V3417,» .075906,
.073417, .033552s .0G4138,
.012323, .009900, .000000,
.742959,  .047093s  .050847,
.133072,  .033233s» .053517,
.0Z2451,  .023303s  .015385
.N13233, .018333, .023267,
.037%:122,  ,039330, 030530,
.N27331, .023337, .023357s .015938,
L013235, . .0%9999,  .0990029, .009000s .000000,
L0300, L330920, .99%907,  .079029,  ,003000, .QC00GO,
3099030, L099909,  .219932,  .732919,  ,000000,  .000000,
L0D223300,  .290090,  ,099993,  .130000, .300000/

PO
B

DU LLLULL LU e

O

DATA T431.s  .099003, .000207. 799060, .000000, .000000,

.303220,  .099990,  .099909,  ,0922900, ,000390, .000000,
.009300,  .099000, .090000, .000070, .009000. .000000,
.079090,  .040999,  ,020999, .099309, .003i54, 015350,
.318379, .022315, .023333, .02731li1, .023163, .030040,
.030433,  .0374%83, ,030749, .023163, .027311, .0258S6,
.023315, .01E3092, .015339, 003154, 003000, .00000O,
.01333), .0237%4, .033373, .041332, .043371, .050706,
.033333, .533933, .0333%3, .033303, .0S3939, .053353,
' .039703, .045971,  .041953, .035373, .023754, .0153G0,

.093699,  .090900, .015390, .033373, .047417,» .055770,
.033333, .053343, .073137, .973332, ,073374, .07E874,
.073532, .973127. ,.0593343, .033355, .0S5770, .047417,
.035373,  .0iS370.  .0%9909, 009099, .023316» .041959,
L035779,  .0B3422, ,)77475, 34233, ,03318%, .092328,
.932335, .083333, .0S2333, 033:33, .034233, .077476,
.033432, .033772,  .041933, 023313, .0N00000/

guouuuuuuautuuuauy
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DATA T432/  .000009, .023333%, ,043371, .0B3333, .077476,
.232%44, .08512S3, . 103342,  ,107379» .107379,
.163343, 101321, .N33744, .077476s .063856,

- 323 .092399, .027311, .030706,

93013, .1i1481» 115570,

11431, .105018s .0S5033,

373i1, .000900, .000000,

33123, .10i821., .111481,

L123272,  ,123001, ,1184GG,

.073137, .033333» .0291G3.

.633933, .073332, .092333,

. 127733,  ,133110, .130110,

.193343, .0232333, .07S662.

.7232933, .033435, .055303,

L117723,  .123232,  .130110,

L123223, L, 117723, 107379,

. L32433, .0030007

EY)
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.033203, .073374» .092385,

DLW WWWLWWWWLUWWWOWLWWHWWUWWWWWWWWEWW

5 ~Y3TT .1729110, 122313, 132313,
; = T .197273,  .C33335, .07G374,
t = T LM37979,  .039740,  .035069,
, o Lz L1337, J123901, L 127765,
‘ o T L1237, L1iZ3¥0, . 105349,
ot ; 000000,
| o] .111481,
“ 5 . 1184G6»
5 . 029169,
s . 034258y

4
i
S




5 111731, J17T29, 117729,
5 195113, .034293,  .069343,
S 207297, .023383, .045971,
; 11 101321, 105549,
3 113513, .0S5053,  .088044,
3 BIL .150000~
3 JATA T93h 000009, 2141339, 033770, .068432,
g SAVTATE. 334293, .132333, .033533, .093885,
.182333, 083133, .03 .0T74Y5, 033432, .055770,
141939, 0233153, .000920,  .299230,  .013300, .035373,
Q04T91T, 055770, L0353335,  .053343. 073187, 075662,

LO76374,  ,078374, 073232, .073187, .083343, .063356,
055776, 047417, .033373, .013990, .000000, .000000,
LJ153530, .028754, .035373- .041953, .045371, ,050706,
.033353: .N55053, ,0%3393, .053303, .035063, .0533E3.
.299703,  .043971,  ,0413539, ,233373, .023754, 015360,
.0093330, 000000,  .099134, 0215350, .0139390, .023316,
.025335,  .027v3i11, .023133, .030049, .030455, .030465,
.3320490,  .029153, .027311, .023335, .023316, .015300,
L21535%,  .009154,  .000000, .000000, .000000, .000000,s
.002000,  .N30099,  ,000000, .002000, .000000, .000000,
.2004930.  .000003,  .000000, .000000, .0000GO0O0, .000000,
.09J099,  ,020000, .000900, .000000, .000000/

VG natLauluodaniane
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3C

z INTIRPOLATZ NOMLINZAR SOLUTION BY QUADRATICS

3C

3 CALL QUABRDCH, ¥, TABLESGRID, GRID, NGRID, NGRID, NGRDD, NGRDD, DERUSL)
3C

3 TRUE = DZRUSL(B)

3C

3 RPZTULREN

3 END

3 FUNCTION H(K.Y)

3C

3 RZAL DIRUSL(B), GRID(S), TAB1(3,9), TAB2(3,9),

3 $ TAB3(3,9), TR34(S,P

3 JATA NGRIDs MGRDD, GRID ~3, 9y L., 0.125, 0.230,
3 30.375, 0.500, 0.523, 0.739, 0.375, 1.007

3C RPPPORIMATE SOLUTIOH OF NONLINZAR PROBLEM FOR NONLINEAR
3C COLLOCATION

sC

3 DaTA Ta3lso 000009, 009090, .079000, .003000, .000000,
3 S .J08%290,  ,002063),  ,2909000,  .090000, .020000. 036712,
3 S L3Z3B745, ,0B7033, ,070223, .057035, .035743, 036712,
3 S LI02990,  L.0096009, 035743, .031025, ,1039316, .115060,
3 s .1%3315,  .031025, .033793, .090300,  ,009000, .0G7036,
3 30 199315, L132414, ,133733, 132414, .1093135, .0B7035,
3 S ,ﬂﬂj 10, L,0308000,  ,070223, 115033, .133733, .147590,
3 ] 33732, 115030, .070223, aOQOUUO: .000000, .0G7036,
3 5 _1)J31F, 132414,  ,133733, .122414, ,109318, .067035,
3 3 ,“03@00, L3909000, L 035744,  ,03i023, .108316, 115060,
3 3 . 081023, 533744, .99390),  .099490, L0367l
3 3] LN57033, 076223, 9370325, .0D3744, .0CZG71E
3 S .N90909,  ,399093,  ,093393%, ,030300, .000000,
3 5 .003009,  .990003,  .9129000~/

3 ZATY T332 .”00”“0; .WOG?UO: .2729299,  .000300, .000000,
3 3 LN DML N '037397 .000000, .GB48110,
5 ] .77 . 770334, .B48110,
3 5 22331 .8957243, .951261,
3 ] .092%9099, .000000, .791S56,
3 3 .733225, .857242, .791S556,
3 5 .25.2%1, .831133, .S995494,
3 ] : .734224,  .099790, .000000, .791S56,
3 = .023333, L8333, 0523333, .837242, 791856,
3 - LR, LY70793, .2232309,  .957242,  .SB12Gi,
3 5 LT2320T, 0 LTS3, 2099999, 0720990, .648110,
3 ot Y3935, LT TR0, W PALE53, (770533, .648110,
3 . TA0CT, LYY, L 070929, 0050300, . 000000,
2 ) LG, LI, RIS N B 10 g

ZC

3 INTH TSRS L0000, a0 T, .17%3900, .000000,
” 5 . R 3709039, L 034289,

LIL2593; . 034289,

[

3
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.9197099, .090000, ,052395, .03251!, .093351, .1049.6,
032

.7T9351,  ,033311, .032303, .0923200, ,000000, .0B1771,
233331, ,i20335, ,123773, .12033S5, .093331, .0G61i771, ’
.0939093,  .000000, .054333, .104315, 183777, .133663,

L125773,  .104318, .034383, .099000, ,000000, .0E1771,

.32331,  .120333, ,123773, .120335%, .035351l, .0G1771,

.C07099, .300000, .032304, .033511, .033330, .104916, y
.032339, .9335i1, ,032394, .070000, .000000, .034383, 1
.052304, ,031770, .034333, .0351770, .052504, .034389,
.000%729,  .000009, .000000, .130930., .003000. .000000,
.000399, .290000, .06230090, .0000090/

LAttt Lauy

(@}

DATA TP34s ,000000, .020209, .097000, .000000, .000000,
.000039, .000000, .090000, .099900, .000000, .034316,
.032435, .03153G, .034333» .051585, .052455, .034316»
.0030072,  .000000,  .032456,  .0323345,  .033507, . 104531,
.0333%7, .033343, .03245%5, ,057079, .000000, .0G1585,
.033377, .11S3%4, .1232253, .119254, .033507, .0C1586,
.099%42%.  ,000000, .034332, .104331, .123253, .133110,
.125232,  ,104531, .034332, .000000, .000000, .0G!S86,
.053397, .118354, .123253, .118254, .033507, .0G51i5ES,
L09009%, .090009, .032433, .033243, .033597, .1048531,
.N93327,  .033343, .052455, ,009200, .000000, .034315,
.N32.33,  .031523, .034332, .0513335, .0324G35, .034315,
.033909,  ,003993,  .390000,  .037990, .000000, .030C09,
.092299, ,050009, ,.000020, .033009~/

WWWWKWWWWWLWLWWWWWLWWWLWWWWLIWW
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cint

3T INTERPOLATE WINLINIAR SOLUTION BY QUADRATICS

ar

3 CALL OQUADRD(Y, Y, TA3LT, GRTD, GRID, NGRID, NGR1D, NGRDD, NGRDT, DERUSL )
3 G = DIRUSL(G)

2

3 o= —(eAxE2)*(1, -G)##(a3-1)#TRP(RC*ED45/ (1, +2C%G))

3c

3 RITURM

2 M

% 2009091202500
1 THO DIMENSIONS S HOMOGEZNZDUS
1 U5+ UYYS - (LA%R(X,Y)IUS = 0.0
2 DIRICHLET
2 0= » U=TRUZ(X, V)
2 A=1. 5 UsTRUZ(CGHL YD)
2 Y=0. 5 UJsSTRUZ(R,Y)
2 V=1, s UsTRUZ(KS YY)
3 FUNCTION TRUZO Y)Y
P i AbecBe s Briad i B Ta b= Relr D bele el S0 b D 2 2D O L DD Bl - 1224
[PRZ7D 45 PARAMITIRS :
TR IR R R "““‘“:““7.n"‘t":}““‘L‘"ﬁ"“ﬁ'}“}:‘e%:::".’.} i
g I 3 1 ¢ %
———————— [-=meTmmme =
2 1 1 1 1 #
T T Y
690 11 72 +
1 I %
2 I 2 1 3 i

L

- f-k= Svichy Rr gy ds X2, Bud> BrsDe S BrBacks 2-2- 1 2x2- 2~ Bs 2 F. BB TaPrcb. L. 13
3 2IAL PINWSLIS), GRID(20), TABLE(20,20),
3 s T131(199), T1B2(100), T1B3(139), T134(100),
3 5 T931(1n07), T232(109). T233(109), T234(100),
305 723101670, T332¢109), T323(193), T334(100)
3 TAUTUALTIIT CTAZLE(L, 1Y, TIL31(1)),
305 (TATLT(L, 3, TRCB2(1)), i
3 5 (TABLECL, 11, T&C23(1Y), J
35 (TAZLE(1.13) , T&C34(1)) ]
104
104 i




3 DATA NGRID, NGRDD, GRID <29, 20, 0.000000, 0.0S26316» ¥
3 $0.1052832, 0.1573947» 0.2105253, 0.2531573, 0.3157895,

3 $0.3534211, 0.4210523, 0.4736842, 0,5263158, 0.5783474,

3 $0.6315783, 0.6842105, 0.7353421, 0.7334737, 0.8421053,

3 $0.8347353s 0.9473E34, 1.0000000~

3C APPROKIMATE SOLUTION OF LINEARIZED PROBLEM USING
3C HODIE-ACF (METHOD=4, IQRDER=41, 29 X 20 GRID)

DATA TI1Bi~ ,726132, .712580, .701030, .B6I91075, .682910,
.67G141, .G70804,» ,63S8317, .B654211, .652985, .E662966,
.654211, .B636917» .670805, .B76142, .632310, .6391075,
.701089, .712680, .725132, .712579, .693360, .68637S5,
.6753385, .667311, .660220, .654533,» .650495, .647745,
.645336s .B46385, .B647745, .650498, .654833, .660220,
.657312, .675985, .G35376s .5938560, .712630, .701079,
.633375, .673701, .GS2837, .E653348, .645454, .640530,
.635314, .B33459, .632039, .632039,» .533459, .B36314,
.64053t, .B45455, .6528438, .552397, .673701, .BB8G37S,
.701080, .6381074, .575384, .652337,» .651725, .642360,
.634703, .528672,» .G24202» .621247, 518777, .B19777,
.621247, ,624202, .523372, .634703, .542351, ,651725,
.652337, .675334, .G91074, .532303, .657311, .653849,
.642350, .332725» .624245, .518337, .514038, .610995,
.609432, .609482, .610935, .651403S, .B18637, .6248486,
.632725, .642360s .653843, .B67v311, ,.682303~/
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DATA TiB2/ .576140, .G60219, .5454354, .634703, .62484S5,
.616781, .610425, .505716, .602502,» .B0105S3, .6010S3,
.6928%92, .GB05718, .610425, .615781, .62434S, .634703,
.645454, .650219, .G75149, .6570803» .654532, .640630,
.528571, .618537, .610426,» .503334, .599157, .5385988,
.534408, .594408, .585335, .589:57, .503934, .610426,
.618537s .528571, .640830,» .E54532, .570304, .B66918,
.650495, .635314,» .G624202,» .614035, .6505716, .599157,
.584235, .591080, .533481, .533481, .591i080, .534295,
.599157, .605715, .6514035, .524202, .B636314, .650485,
.665316, .654211, .G47743, .633459, .521247,» .610995,
.602502, .53853985, .531080, .587337,» .585223, .586223,
.53r337, .591080s» .5833933, .602302, .6103995, .621247,
.633453, .647745, .654210, .682387, .645387, .632039.
.6138777, .603482, .601053, .5394408, .539481, .S586223,
.534603, .584503, .586223, .539481, .534408, .601053,
.503432, .613777,» .532033,» .B46385, .B862386/

agLuLuuouruvuuauauttutaruvy

DATA T1B3- .652358, .646337,» .632033, 613777, .6503482,
.601053, .594403, .533431, .535223, .534303, .584603,
.585223, .583431, .594403, .B01053, .5039432, .619777,
.632033, .545335,» .652855,» .B54212, .547745, .633458,
.621247, .610983,» .6025602,» .583385, .591030, .587837,
.585223, .583223, .537337,» .53i030, .385835, .602602,
.610983, .821247, .633453, .547745, .554211, 666918,
.650485, .B33314, .624202, .514935, .603716, .599157,
.534235, .531030, .583431, .533481, .59i080, .5942S85,
.533157, .B03715, .5140335, .624202, .S533314, .B650495,
.6333917, .670305, .654533, .B40331, .523572, .B1£B37,
.510425, .603954, .593157, .5393935, .5394408, .594408,
.595935, .593157, .603%34, .510423, .518537, .EREL72,
.640830, .B654533, .570894, .573143, .530220, .B4B6455,
.824703, .624843,» .615730, .510425, .B05715, .BGEG0R, 1
.691053, .501053, .602502, .B05715, .510425, .B616780,
.6248435, .334703, .643434, .660220, .575141/
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DATA 71B4- .682910, .B57312,» ,£532849, 642330, .B32726,
.524343, .6138537, .514035, .510835, .509432, .609482,
.510994, .514035, .518337,» .B24345, .332728, .6423S0,
.653349, .657311, .532910, .59i0735, .8753934,» .652897,
.631723, .342350, .334703, .523571, .524202, .621247,
.619777, .G19777, .G21247, .B24201, .623571, .B34703,
.642350, 651785, .G52397, .B73933, .531075, .701079,
.6853v4, .673701, .552335, .653343, .643454, .B540830,
.635314, .633-53, .6322033, .832339, .533453, .B638313,
.640530, .G45<34» .653343, .852337, ,573701,» .638375,
.701039, 712378, ,323353,» .535374, .575334, 667310,
.632219, ,854332, ,539433, .847743, .5435335,» .B4G236,
.G4rv44,  ,G304935, .G34302, .S50219, .337310, .B75S54,

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3C
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
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3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
2
g
3
3
e]

(9]

(@]

(W}

(]
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. 295433,
. 305234,
003373,
« 203223,
L201214,
.Jo1215,
. 237335,
203233,
. 100231,
L021439,
< 300273,
<3005,
3022230

2373 7232~
SIAD0ET
L 203233,
< 271229,
INI232,
N RN
2703253,
. 203234,
.203931,
+203922,
.233371,
.9202223,
«J303399,
.J01214,
. 200231,
. 200399,
.099744,

DATA 7233/
.303903,
.3000690,
.001214,
.139231,
«309900,
.302%44,
. 003334,
.339991,

[OED DR}

. 0333579,
.033371,
. 043324,
. 003373,
. 008334,
. 093439,
. 002537,
.001214,
. 001220,
.031205,
.000232,
007231,
L0 5439,
.09u983,
.0209044,
.200273,

.0335351,
.099010,
.279903,
. 235237,
.920943,
.393002,
.190232,
.001214,
.000009,
.339908,
. 333355,
.000002,
.090000,
.3732334,
.003944,
.090000,
.000231,

. 033563,
.200002,
. 000000,
.005334,
.000044,
.209009,
.0030231,
.201214,
.009309,
.399003,
.033579,
.030703,
.NN20232,
.093335,
.290952,
.£7201903,
.239223,

.N33785,
- 100943,
.1072344,
015373,

.N710273,

L 331203,

.712580,
.576140,
.854211,
7010739,

.048304,
.033371,
.033573,
. 053352,
.005387,
. 005334,
.0038223,
.001450,
.001214,
.001251,
. 00654359,
.000231,
. 000232,
«031205,
.000032,
.000044,
.001231,

.003337,
.009903,
009010,
.033351,
.000010,
.009992,
.001215,
.NCI331,
.100000,
.000044,
+ 005334,
.0003%00,
.000002,
.033556»
.000008»
.000000,
.001214,

.7053384,
.000900,
.000002,
.033353,
.000008,
.000000,
.001214,
.000231,
.000090,
.009844,
. 005233,
.099902,
.0999903,
.033573
029917,
.009993,
.09:229,

.093373,
«090%14,
.1993%45,
033735,
.122233,
.023231,
.0921439,

¢ el e v— v
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.726129,
.570803,
.833916,

712573,

.03735%,
.033565,
.033531,
.043804,
.003385,
.0035384,
.214307,
.001251%,
.001214.
.001439,
.001450,
.030231,
.000233,
.033785,
.000045,
.000044,
.003373,

.001220,
.000003,
090017,
.0333573,
.000903,
.090092,
.005385,
.000044,
.0920000,
.000231,
.091214,
.000000,
.000003»
.0333863»
.000002,
.00000C,
.008334,

.001214,
.000000,
.000003,
.033586»
.000002,
.0000060,
.005334,
.000044,
.0900C0,
.030231,
001213,
.000002,
.0399010,
.0333551,
«990010,
«039099,
.635337,

.091251,
«320044,
.090932,
.031235,
.090222,
.029231,
«NN3453,
.0012351,
001214,
.091479,
.C32223
155334,
-173237,
~753332,
« 25373
023571,

.712878,
.665316,
«670803,
723131~/

.031205,
.033569,
.033785,
.014807,
.003384,
. 008385,
. 048804,
.001220,
.001214,
.002597,
.000468,
.000231,
.000275,
.005373,
.000044,
.000045,
.033733/

.000233,
.000003,
.000052,
.005385,
.000002,
.000003»
.033573,
.000003,
.000000,
.001214,
.000231,
.000000,
.000044,
.005384,
.000000,
.000002,
. 033569~/

.000231,
.000000,
.000044,
.008384,
.000000,
.000002
.033335,
.000009,
.000000,
.001214,
.000232,
.000002,
.000045,
.003387,
.000003,
.000910,
.033351~/

.000275,
.000044,
.000033,
. 003439,
.000231,
.000232,
.031203»
.001220,
.09i214,
.032337,
.093433,
.003334,
«003373,
«043394,
033371
+035379
.0333327

.701078,
.664210,
.676140,

.033785,
.033568,
.031205,
. 008223,
.006384,
.006387,
. 037356,
.001215,
.001214,
003223,
.000275,
.000231,
.00046€8,
.001251,
.000044,
.000052,

.000052»
.000008,
.000239,
.001215
.000002,
.000010,
.033571,
.000002,
.000001,
.006384,
.000044,
.000000,
.000231,
.001214,
.000000,
.000008,

.000044,
.000000,
.000231,
.001214,
.000000,
.000008,
.033571,
.000002,
.000001,
. 005384,
.000045,
.000002,
.000232,
.001220,
.000008»
.000017,

.000088,
.000044,
.090275,
.001480,
.000231,
. 000233,
.037356,
.001215,
.001214,
.008223,
. 006373,
.0063€4,
.£3B459,
. 037356,
. 0333568,
. 033551,




t

N < . L (34239
- , . 750446,
. 5 ) 720411,
B . . 730042,
3 ] » .rC2110,
4 S IR - HER . 714693,
S 3 v o v =N 711CE7,
3 5 .rlﬁ233, L02430 ¢ 3 . 750445,
3 ) 734233, LTa2322, V3LEED, .715344,
3 S LVO53331, L PO1Z3, 522705, 638473,
3 ] 701831, L7035331, ¥13333, .715843, .723244,
3 5 L2303, LP34233 7a72i3, .735343, 724942,
3 3 .?'347_ 702313, 537507, .333855, .GI1610
3 ] £97543,  .331510, .S32354, .8937507, .r02312,
3 ) 71 3343, .724841,  .733545,  .747911s

-

3 ZATH T332- 742551, .71¢202, ,708333, .r02312,
3 S .533“ 3 .331123,  .3537 .2239%5, .33338S7, .EB3897»
z 3 S .337430, . 331 52304 8: 702312, .705997,
3 g .139040, 742 772353 725721,  .714E97,
3 3 L5373097. 331 .343117; .332411, .B75865,
3 ] .373743,  .37S8Z z22111,  .8335115, .631123,
3 3 7335333, 71458 . °23, .738330, 733530
3 S 711335, L7NE23L, .255234%, .3374809 ~5824119
3 > 573174, LB74242,  .574342, (575174, .B7E654,
3 3 .B237453, .B523333, 70_?30, 711335, .722527,
3 3 7334492, ,720410, ,77318 883304, .G91610,
3 3 379285, .G75174, 9?””79 .572423, 672423,
3 3 7 .5731rd,  .B7S2Z34, .E3 3]°39 .3916038, ,63S603»
3 3 .709165,  .7204093, 33440, .732423, .719333, .708074,
3 3 L.BE3472,  .5380445s 5332337 .373?49. 674341, .B672428»
3 S .571178,  ,B7117S,  .672423, .374841, 573749, .683895,
3 $  .B39%444, 853471,  .70B073,  .713334, 732437/

3C

3 ZATA T3537  .732433, 7‘9~;:a .793974, .558472, .(G3S0444,
3 S .53323835, .,573743, .3719 .372423, 571173, .G71178y
3 S .o._lEB, .374341, .578?43; .323%33, .539444, .BS2471,
3 3 703073, .719334, .732437, .733441, .7204039, .7091G6»
3 3 .G93373, .£31503, .B33033, .57S354, 575173, 673671,
3 S .G7¥2327, .5re427, 573371, .G73173, .0.3434, .E85088,
3 S .63:1623, 332302, 703153, 720403, .733433, .735528,
3 S .722327, 711353, 701273, .B32533, .337439, .682409,
3 3 .378333, .5¥5173. 374241, .574341, 373173, 78652,
3 3 .E32473, ,£37438, .3333822, 791373, .711334, .7E2526»
3 3 .¥33327, .7333%23, .725713, .7Lli233, .703323, .BIrS05,
3 3 .E311zZ35,  LE25115, W32247%3, 573223, 373743, 678748,
3 S .6Y3333, .325113, ,331123, .337304, .r05328,
3 I T S L) 732323, 742343, 730333, 712200,
3 5 .VnT3T5, .225343,  .3311=3, .3374563, 635088,
3 5 .E3Z33% 533923, .337423, .331123, .B5S350486,
3 5 .702310, .719133, .¥30933, 74923477

3 Y 7353490, 13340, .703429
3 S <33 .335332, 530443, .690443,
3 3 $ S5 .337394, .703423, ,715840,
3 3 73 « 747393, « 732253, 731991,
3 ] L7210 LTLE323, 701373, .B6IS301,
3 =] 30 L302391, 703323, .7085395
3 5 .72 731231, .724230, 762106y
3 > I , .73'331; 718183, .714693,
3 ] 793154, .7, 3?19 .793154, .7113G3s
2 5 AMIASEY 1373, -7=0433, .7350442,
3 s 77 71237, ? Oﬁfra . 042233y . 735540
3 3 .73 2 719332, 713362,
3 30.72 .735341, .7422388»
2 3 0.73 335 .762105,
3 507z 733437
3 50.70 733323, . 7423546
3 3 .74a7 v3i9i1s

T INVICOOLATUD UZUUTIINR ST ITH 3Y TUAITATICS
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TRUZ = DZRUSL(B)

RITURN
&ND
FUNCTION R(Xs¥)

o

(%]

[

RZAL DERVUSL(B)s GRID(Y), TAB3(9,9)
DATA NGRID, NGRDD, GRID +3» 9» 0., 0.125, 0.250
$0.375, 0.500, 0.625,» 0.750, 0.875, 1.00/

APPROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
COLLOCATION

OO0

DATA TAB3~ .781915, (759058, .743903, .735237, .732417,» ;
.735235» .743903, .753066, .?731915, .7539085, .73377S,
.718857, .707335, .704204, .707335, .716957,» .733776s :
.759055, .743902, .716955, .B23974, .638569, .685312, i
.638868, .693373,» .716955, .743900, .735236, 707335, ’
.638558, .B77955, .574465, .677355, .633668, .707333,
.735234, .732416, .704204, .535311ls .574464, .670928»
.674453, .633303, .704201, .732414, .735234, .707333,
.6385856s .677954, .674453, .577953s» .683565, .707332,
.735233, .743899, .716933, .S5°93370, .B885SS, .685309,
.688565» .633970, .716352, .743833, .759061, .733772,
716932, .707331, .704200, .7073332, .716952, .733771,
.753062, .731909, .7538080, .743837, .733231, .732412,
.735232, .743897, .758051, .731911/

LTt uuuutTuvLyv
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IF (&B .EQ. 2) GO TO 10
R=1.
RETURN
C
[ INTERPOLATE NONLINEAR SOLUTION BY QUADRATICS
c
10 CALL QUADRD(X,Y, TAB3,GRID, GRID, NGRID, NGRID, NGRDD, NGROD.» DERUSL)
c
' R = DZRUSL(B)
C
RETURN
END
*EGR
SRR RN RNN

' # MACRO 45 =

Y XX B

2000220202000

& 1 THO DIMENSIONS $ CONSTANT COEFFICIENTS $ HOMOGENEOUS
1 UXKS + UYYS - &BUYS = 0.
. 2 DIRICHLET
3 2 =0, » U= 0.
4 2 ®=&A , U= 0.
2 Y=0, » U=-1,
2 V=1, » U= 1,
3 FUNCTION TRUZ(X,Y)
i
5: R e e LR L E R Rt T A D P L L P P e St sl S DLt L
i B 3*
3c & MACRO 45 PARAMITZIRS ®
T *
o3 R R e R PRI R E IR L TR R R S R e R SR BT L )
3c *
3C A I B 1 C #
e I=meme Tmmee #
cC 1 1 2 I 1 *
r 3. o= T 1 *
3C ® 4 I 21 2 #
20 = I I #
: 30 = 4 I 10 I 3 #*
: L o= I ! M
3 = 3 1 21 4 *
3 = *
4 zC P R AR 22 L L P L LS L P R L2 P b P D LA LA M DL S DL L L b
(N
] 3 RZAL DIRUSL(G)s TABLE(20,20), GRIDLI(27),
i 3 S GRID2(20), GRID3(27)s GRID4(20),

103
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$ T1B1(100), T1B2(100),
$ TeB1(100),» TeB2(100),
$ T3B1(100), T3B2(100),
$ T4B1(100), T4B2(100),
%
$
$

EQUIVALENCE (TABLE(1,
(TABLE(L,
(TABLE(!,
(TABLE(1,

DATA NGRIDs» NGRDD-/20,

DATA GRID1-0.0000000,
$0.2105263s 0.2631573,
$0.4736842, 0.5263158»
$0.7368421, 0.78394737,
$1.0000000/

DATA GRID2-0.0000000,
$0.8421053, 1.0526318,
$1.8347368, 2.1052632,
$2.9473684, 3.1578347,
$4.0000000/

DATA GRID3,/0.0000000,
$0.8421053, 1.0526316,
$1.8947368, 2.1052632s
$2.94v3684, 3.1578947,
$4.0000000~

DATA GRID4-0.0000000,
$1.684210S5, 2.1052632,
$3.7834737, 4.2105263,
$5.8947368, 6.3157835,
$8.0000000~

TIB3(100)s T1B4(100)»
TeB3(100), T2B4(100),
T3B3(100), T3B4(100),
T4B3(100), T434(100)

1) » T&CB1(13),
6) » T&CB2(1)),
11) » T&CB3(1)),
16) » T&CB4(1))

20/

0.0526316,
0.31578395,
0.5789474,
0.8421053,

0.2105263,
1.2631579,
2.3157835,
3.3684211,

0.2105263»
1.2631573,
2.3157835,
3.36384211,

0.4210526,
2.5263158,
4.6315789,
6.7368421,

0.1052632, 0.1578947,
0.3684211, 0.4210526,
0.6315789, 0.6842105,
0.8947368, 0.9473684,

0.4210526, 0.6315789,
1.4736842, 1.6842105,
2.5263158, 2.7368421,
3.5783474, 3.7834737,

0.4210526, 0.6315783,
1.4736842, 1.6842105,
2.5263158, 2.7368421,
3.5789474, 3.7894737,

0.8421053, 1.2631573,
2.9473684, 3.3684211,
5.0526316, 5.4736842,
7.1578947, 7.5783474,

APPROXIMATE SOLUTION OF PROBLEM USING

P3-C! COLLOCATION (8

DATA T1B1--1.000000,-1.000000,~1.000000,~1.000000,~1,000000,
$-1.000000,-1.000000,~1.000000,-1.000000,~1.000000,~1.0060000,
$-1.000000,-1.000000,-1.000000,-1.000000,~1.000000,-1.000000,

¥ 8 GRID)

$-1.000000,-1.000000,-1.000000,

-.817443, -.857488,»
-.928640, -.928751,
-.875302, -.827951,
-.219273, -.513384,
-.836165, -.847318,
-.818608, -.73l142,
-.042140, -.047770,
-.687743, -.725177,
-.7657068, -.7511086,
-.425126, -.250824,
—-.445435, -.530434,
-.691458, -.631540,
-.533931y -.447016,

Hurtrnnturrvew

DATA T1B2- -.008B657,
-.507305, -.551224,
-.600900, -.581358,
-.265253, -.141673,
-.302230, ~.374162,
-.523380, -.529314,
-.372592, -.301277,
-.083061, ~.171761,
-.422671, —-.440317,
-.394853, -.356424,

.000386, -.000909,
-.288236, -.321251,
-.3681272, -.345452,
-.135706, -.069764,
-.149636, -.190293,
-.288852, -.288693,
-.187692, -.148376,

DATA T1B3- -.000008,
-.155868, -.176071,
-.200813, -,190840,
-.069654, -.035437,
-.055845, -.072654,
-.119490, -,119438,
-.071702, -.055412,

fHBHRARRRARA R RGBS

(LR X R XX

RS

-.884001, -
-.926530, -
-.792383, -
-.673778, -
-.852362, -
-.747734s -
~.227276, -~
-.750246, -
-.725886, -

-.047770,

-.593233, -
-.683244, -
-.335403, -~

-.135812, -
-.581744, -
-.551403, -
-.008657, -
-.429104, -
-.519998, -
-.212279, -
-.245781, -
-.449200, -
-.306595, -
-.089776, -
-.345454, -~
-.321246, -
-.000808, -
-.2223568, -
-.281920, -
-.100637, -

-.037091, -~
-.191055, -~
-.1756831, ~
-.000008, -
-.0869S7, -~
-.115931, ~
-.038833, -

.031332, -.208316, -.634223,
.909298, -.319245, -.926200,
921708, -.911556, -.898806,
.619858, .031332, -.042140,
«741340, -.789473, -.817825,
+852400» -.847433» -.837020+
677427, -.568299, -.363217,
+415552, -.547625, -.630577,
+765570y -.772650, -.772702s
.688705, -.632823, -.548641,
+006366, -.152467, -.320495,
.635471, -.664645, -.683032,
.865384,» -.636530, -.594731,

.189134, .008366/

.262867s ~.367015, -.44E535,
.600866: -.6101038, -.610123,
.507545, -.447094, -.3672E8,
.001713, -.112130, —.213651,
.471392, -.501214, -.519855,
.501114, -.471112, ~.428774,
.111526, -.001713, .000386,
.307823, -.356682,» -.395073»
.449148, -.440351, -.422593,
.245036, -.170687, -.088588,
.135734, -.185175, -.246134,
.36l2r2, ~.369111, -.369110s
.238229, -.246103, -.195156,
.000045, -.055003, -.103510,
.249766, -.269504, -.282002,
.268605, -.248813, -.221354,

.051419, -.00001iS/

.070953, -.103181, -.132083
.200851, -.206051, -.205973,
. 155408, -.130880, -~.102610,
.000052, -.019880, -.0373S15,
.099741, -.109479, -.115981i,
.109087» -.099374, -.086553,
.018570,» -.000052, .000004,
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S -, 203237, -
5 -.2Z272),
35
S
ja]
3
=
i}
S
3
2ATA Ti3
275233,
.329223,
J153300,
. 224223,
1324723

L5331,
. 781522,
LEAT3E30
.932237%. L,

S3TTTC
1.005Z235,

vttt utrGuuuuuauaun

BATR T231s-1
$-1.000020, -1
5-1.0920098, -1
$-1.709200,~1
5 -.,913331, -
3 -.855331, -
$ ~.973333, -
5 -.5330738, -
S -.823543, -
S -.224354, -
S -.042:40, -
S =-.377391, -
S -.833347, -
5 -.827375, -
S -.73131C, -
3 -.335583, -
3 -.318223, -

ZATA T2327 -
S ~.T73I74, -
5 -.722977, -
3 =.3572542, =
3 -.522234, -
3 =.724377, -
5 = 70538, -
3 =-.Z277312, -
o= Tl -
3 - 9, -
>3 3 =
5 - Wi -
5 - 2, -
5 - Ty -
5= 2, -
5 - -"r, =
3 - 5 -

e -
5 - -
5 - -
3o -
3= -.
.Y -
‘) -— —_
5 - -
=) - -
P -

«27223357,

L0200,
.2223390,

«333747,

3732354,

.833377,

.000000,
.000000,
.000000,»
.000000,
.935083,
.9535318>
.9335573
.320302»
.925133,
.923331,
.047770,
.331333,
.333194,
577133,
316764,
.333971,
782775,

. 793357,
. 773333,
.731209,
.473321,
393433,
- 723333,
.2323392,

«035333
»373732,
.33232323%,

278233,
»475723,
.394532,
442131,

.N29993,

Anm
4532212,

gl
L, A122T05,

-.0933576»
=. 227273,
=073 %

LA22237,

. 735333,

[}
)
1>
PRIV |
D
-
U
.

031333

LN77702s
.302750,
.233226»
.000000,
410414,
.132337,
234573
.179230,
514237,
«323310,
.354339
.732041,
732132
.000000,
.331341,
.5390339,
937350

~1.000000,
-1.000000,
-1.000000,
-1.000000,
-.955727,
-.255444,
-1.024336,
-.333801,
-.825859,
-.521108»
-.652054,
.382310,»
.881111,
. 047770,
.323038,
.335335,
753521,

.475283,
.781104,
778337
. 038557,
.712347,
723272,
.5383330,
.523374,
.633720)
322727,
.2753352,
332272,
5797354,
.190398,
.431432,
.504193,
.233905,

LI Y T N T NN AN SR T N N A Y B S I |

174339,
412333,
«1322955,

.099923,

=.010176,
-.027119,
-.004332,
.033102,
.073905,
.032332,
.000002,
173223,
. 131530,
.048533»

. 152670,
.308873,
.277171,
.000001,
.431180,
«343745,
. 1338375,
.534312,
.514576,
.131864,
.500033,
. 794434,
. 753066,
.0900909,
.938232,
1.000331,
1.031332,

=-1,000000,
~1.000000»
-1.000000,
.031332
-.3963381,
~-.956343,
~1.053698»
-.907331,
-.326601,
-,8395691,
-.820058,
-.883104,
-.872338,
.0083586»
-.833113,s
-.335556»
-.576943,

-.570619,
~.732017,
=~ 773707
=.001713)
-.713571,
=-.722703»
-.403151,
-.531821,
-.558343,
-.393534,
-.443333,
=.3534377,
-.372351,
-.000015;
-.433207,
-.302338,
-.224010,

-.233735,
-.411247,
~-.491353,
-.09799%352,
-.373342y
~-.313133,
-.111434,
- 123712,

~-,0131391, -,018690,
-.025143, -,021619,
.000184, .000E26,
.053523, .0G3214,
.073785, 073824,
.063326, .053844,
.043877,» .088153,
.180593, ,184310,
.175081,» .165306,
-.000002/
.208663, .247505,
.311346, .311390,
.250465, .210048,
. 138542, .244360,
.443862» .450375,
.431250, .41051S,
-.000001» .000000s
.572784, .593440,
611773, .605705,
.3848339, .206024,
.632728,» .73G814,
. 796408, .796274,»
.739573» .694278»
1.031332, .957860,
1.000331, ,983039,
.998282, .S91341,
.000000~
~-1.000000,-1,000000,
-1.000000,-1.000000,
-1.000000,-1.000000,
-.337383, -.743785,
-.954623, -.864870,
-.964632, -,.985433,
.031332, -.042140,
-.920823, -.924419,
-.926387, -.928451,
-.917931, -.831729,
~.847692,» ~.869017,
-.884071, -.BB3668»
-.870970, -.848504,
-.553459y -.742226»
-.334958, -.835207,
-.832654, -.829495,
. 003356~
-.733207,» -.761222»
-.782525, -.782525,
-.7B61709, -.733410»
-.417853, -,E601276»
-.722325, -.722988»
-.719149, -.713804,
-.001713» .000356»
-.645230s -.653400,
-.857674, -.656841,
~-.522377,» -.338572»
-.523293s» -.557765,
~.585323, -.585318»
-.5577838s -.523298»
-.236101, -.372847,
-.502775,» -.503925,
-.453392, -.491874,
-.000015~/
-.354433, -.386991,
-.4151935, -,415051,
-.337034, -.354336»
-.115433, -.203240,
~.313150, -.314670,
-.3208325, -.302397,
-.030932, .,.C00004,
-. 152733, -,139325,
-.204139. -.202G71,
-. 197333, -.049554,
-.723323, -.060347,
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-, 17134,
-. 231355,

SRR

TR wasH

3
b
$
5
S
3
3 .352623,
3 .000000,
$ .7E8G2363,
5 .7B83152,
5 ./7ar631,
S .852230,
s .993377,
$ 1.0063S6,

1.

LI7BS3E0,
L3UN 14,
< 015353,
071833,
LN594713,
L363E9,

100358,
203716,
207307,
201143,
.3382338,
. 374320,
.331600,
.533473,
.5514035,
.564325;,
.000000,
. 763300,
I70353,
01B1LSE,
105356,
.3983377,
.832239,

DATA T3B!1~/-1.3000CO,

$-1.000000,-1.0000C0,
5-1.0600000,-1.930000,
$~1.000000,-1.900000,
$ -.952148, -.972313,
$-1.001588,-1.000718,
$-1.013562, -.976541,
$ -.733253, -.934475,
$ —-.93839549, -.3939730,
$ -.895532,-1.000513,
$ ~.042140, -.047770,
$ —-.9893381,-1.000133,
$ -,993375,-1.0004823,
$-1.003428, -.885322,
$ -.831972, -.935063,
$-1.000375,-1.,000032,
3 -.396334, -.9382043,
BATA 13B2- ~.008657,
$ -.997615, -.533527,
$ -.238335, -.S938353,
$ -.953235, -.739347,
$ “.8?4705) ".930743;
5 -.9839425, -.833334,
5 -.931854, -.87455/7,
$ -.B43513, -.903332,
S -.5353371, -.535303,
s -.9353832, -.934377,
5 .000335%, -.000903,
3 -.930311, -.3532719,
3 -.93%844, -.333349,
$ -.872525, -.333353,
5 -.846555, -.377233,
3 -.931131, -.930231,
2 -,979124, -.847003,
TATN TER37 -.500007%,
S 7T 2C0, —0331185,

-, 022252, -.0%2572,
-.313372, -.921027,
-.311476, -.533237,
=, 370045, -.933775,
33372 -, 311533,
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1,

L 1059949,
(3313490,
.833133,
.3372350,

=-1.
-1,
-1.
-1.
.292515,
00036,
.338341,
LG973734
.0N03738,
. 002733,

§
(IR R S B = |

o

200060,
4000359,
003000,
004009,

357053,

.009148,
. 929582,
047770,
-.338531,
.S33224,
.822737,

. 734543,
-.523770,
. 933385,
. 303557,
L223110,
.333223,
.923379,
357714,
-, 997574,

24

L233340,

.530133.

LD81358,
LOEIIRT,

30302

250,
549,

.213830,

= . 325205,
. 373239

. 376535,

=-.000001,

. 562458

282946, ,551944,
31 .358360,

3 .742208,

. 770034,

. 771523,

L30060, 1,031332,
.332232, 1.000391,
1.309331, .3838232,
1.031322,  ,0000007
1.0099000,-1.0000022,~
1.3000%50,-1.000000, ~
1.9059200,-1.000000,~
.131332, -.391353,
-.333377, ~,3399771s
1.002255,~1.000166,~
1.155170, .031332,
-.988435, -.937347,
1.000076,-1.000010,~
-.382258,-1.038831,
-.535285, —-.3984043,
-.933663,-1.000622» ~
1.000217, -.93877865,
.N05365, —.7B85534,
1.000227,-1.000181,
1,000713, —.3933333,
-.815523, .0083585~
-.851252, -.,979500,
-.883r38, -.993012,
-.397323, —.93£751,
-,n01713, -,ES5370,
-.5338582, =-,9398715,
-,333213, -.837552,
-.E283381, -.001713,
-.987353, -.3993304,
: -.335583,
- -.301591,
-.353430,

- -.533747,
- -.333704,
- -.5355283;
-.990322,

- ~.93353%2,
-.000015~

-.33170G,

- -.582314,
-.852333,

-.431214,

- ~.553433,
- -. 367733,
- -.000052,
- ~.842574,
- -.943549,
-.753823,

- - 82431,

. 314024,

-233G633,

. 378334,
L231105,

-.081363,
-.N33668,
.103147,
. 0543882,
.0€E4148,

.218343,
.206230,
. 2286734,
. 3343356,
« 374585,
.378831,
.000000,
. 563397,
.563510,
+493554,
. 788425,
. 769483,
. 743000,
.557860,
.9939033,
.991341,

1.000000,
1.000000,
1.000000,
-.787651,
-.S838732,
1.001937,
-.042140,
-.9399244,
1.000515,
~.988814,
-.986921,
1.000080,
-.384089,
-.870029,
-.8389340,
-.9954933,

-.532541,
.588877,
-.979611,
-.831233,
-.937850,
-.537354,

.000386,
-.836573,
~.997365,
-.633833,
-.983681,
-.893730,
-.958488,
-.845608,
-.983379,
~.986861,

-.868043,
-.3882485,
-.931869,
~-.787378,
-.969411,
-.564274,

.000004,
-.948234,
-.950201,
-.458226,
-.882722,
-.39132824,
-.842488,
-.644307,
-, 8354061,

|
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~.3921355,
-.391413,
.002008C,
. 174323,
173713,
.230071,
.9352239,
.8389377,

1.0032356
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DATA T431--
-1.9009090,-
1.090000, -
1.090000,~
-.914345,
T u38304;
-.934153,
-.745919,
-.826333,
~.S23334,
-.042140,
~.C340193,
-.834231,
-.913183,
-.824573,
-.323343,
-.340303,
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BATA 7433/
-.733334,
-.733331,
-.7235344,
~.71C329,
-.723221,
-.72314%,
~.5711S2,
-.535029%1,
-.5633733,

090223,
=.5327537,

~.9%5234%,
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L 2345%3y - C30272 -0254215, -.331713, -.245883,
L079473, ~.3427345, = C71237, -.0000020
L.099009, -.231313, -.732334,
73333 -.733223, -.73G430,
31¢ - -.733721, -.581488,
11723, - -,1323783, -.394309,
552323, - .333555y ~.584012,
53183, - ~.S31723, ~-.576937,
.515513, -, - -.039%021, .000000,
.155323, -.23 - -.2935373» -.330552,
L302472, -,391 - 2 -.302342, -.301533,
.233711, -,2343)7, -,232343, -.145402, .011876,
.000009, ,332923, .247319, .18333!5, .1383132,
SiTA712,  ,174349, ,173409, ,1745333, ,173S85,
74737, 174182, L173519, ,183431, ,1EZC82,
.339323, .000000, ,070990, 1.031332, .S$57850,
005353, .83i341, .S33222, 1,000331, .8590329,
.3833977, .8383233, 1,.000391, ,833232, .S91341,
.952230, .S357330, 1.,031322, ,000000/
.006099,-1.199000,-1,02000Q0,-1,0000008,~1.000000,
.0900063,-1,000000,-1.030002,~-1,000000,-1.000000,
.1399009,-1.1209039,-1,030009,-1,000000,~1.000000,
.000009,-1.009902, ,031332, -,333300, -,.751218,
.933203, -,535910, -.S63108, -.333929, -,S564936,
233702, -.82353078, -.55°2213, -.935375, -.968311,
.341433,-1,08228385,-1,172737, ,031332, -,042140,
.8r1%01, -,353r02, -.819738, -.923304, -.92E65%2,
.823%3%4, -,92¢7720, -.S27163, -,823840, -,928138,
.827762, -.3335713, -.3803853, -.3930153,-1,017783,
.047e70, -.879355, -.S04387, -.870308, -.B8838256,
.835033, -.823004, -.233734, -.325323, -.8844393,
.833423, -,834105, -.833850, -.833353, -.835857,
.3930823, -.047770, 095355, -.783431, -.847400,
.333384, -.335717, -.833234, -,83792!, -.836201,
.83725%, -,833323, -.833573, -.833752, -.833353,
.323391, -.35110%, -.317324, ,0083657
.9038357, -.7183359, -,794651, -.774023, -.784215,
.733378, -.733349, -~-.7283235, -.7383583, -.783378,
. 733554, -.783434, ~.r341835, -.734315, -.773919,
, 721744, -,093357, -.001713, -,B37153, -,737840,
.727185, -,723574, -.725301, -.725783» ~-.724493,
.725233, -,725948, -.725223, ~,725073, -,726630,
717332, -.731700, -.533213, -,001713, .000386,
.6533170, -.B35324!, -,651231, -.552421, -.8B0721,
.653171, -.659483, -,533723, -,838500, -.E59547,
.B31189, -.650433, -.834024, -.530524, -,5358373»
.0%9993, -,473175, -.,532322, -,535333, -,587074,
.235974, -.52%553, -.525333, -.535309, -.585490,
,23555%2, -,53%539, -.337795, -.337033, -.E£83506,
. 474797, -.000223, -.029913, -.,4133353, -.507417,
.303425, -,577433, -~.397422, -,503333, -.565942,
,533335, -,523223, -.3971%3, -.503702, -.508112,
.5333027, -.529147, -.394151, -.000015~
139033, -,32175732, -,412314, -,413031, -.41E303,
A17433, -,41E373, -,415337, -.415733, -.418493,
a1vnl3, -,417073, -,412235, ~.415554, -.417645,
310223, -.999993, -,9220932, -,223703, -.312095,
319571, -.315531!, -,317327, -,315583, -,31G778,
312523, -.31373%s -.3153933, -.317315, -,318509,
2329373, -.322237, -.221335, -.0903032, .C00004,
.293374, -.,212297, -.210199, -,203233, -.207107,
273223, -.223132, -,233113, ~.223213, -.206474,
272213, -,223723, -,212331, -.202313, -,127103,
1190635, -,023223, -.9237i7, -.CS83430, -.087715,
~.12TE3, -.0382512, ~-.033333y -.033227, -.(033224.
=0 500, ! -.2%3331, -.0375335, -.093282,

LA,

.

.053327,
033213,
.03233!,
-.000002~

. 133132,

© —

. 02559,
053179,
051364,

. 125304,
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.201593,
205157,
.199213,
. 249150,
.373393,
. 353933,
.510527,
. 562539,
.559394,
.003000,
. 762253,
. 763837,
741703,

.204573,
.205715,
.227337,
.353393»
. 373350,
. 349153,
.521353,
.350416,
.538547,
.000000,
. 763695,
.770743,
776371,

.952230, 1.006355,

.939377,

1.005355,

.999377,
.952230,

.205242,
.202339,
.0000060,
. 359445,
.372285,
.359143,
.5238337,
.564150,
550709,
. 744235,
.2709359,
7675490,
.000900,
.831341,
.593933,
.957850,

1
1

.204733, 205165
.202557, .200338,
.200001, ,377G6S3,
.372052, .373215,
.273246, .372002»

.379935+ -.000001,
.535847, .555538»
.552308s .551470,
.520083, .545407,
.727273, .723342,»
.763224, .770819,
.754023, .770339,
.096200, 1.031332,
.938282, 1.000331,
.000391, .39383282
.031332, .000000~

.205515,
. 186231,
. 358224,
+ 373255,
. 3E9526,
.000000,
.561830,
.563303,
.564037,
. 768632,
.769714,
.730290,
.957860,
.9339038,
.991341,

3C INTERPOLATE NUMZRICAL SOLUTION BY QUADRATICS
3cC

3 CALL QUADRDC(K, Y, TRBLE, GRIDAC,GRID1, NGRIB, NGRID» NGRDD, NGRDD,
3 S D=RUSL)

3C

3 TRUZ = DZRUSL(B)

3C

3 RZTURN

3 END

*EOR
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* MACRO 47 =
Fe W SERIDITIEJ RN
2020021002000
TWO DIMENSIONS & CONSTANT COEFFICIENTS $ POISSON
UKKS + UYYS = F(X,Y)
DIRICHLET
X=0. » U=TRUE(X,Y)

WWWWWWWWWWWNIRMR - - x

X=1
Y=0
y=1
TIO

FUNC

« s U=TRUE(X,Y)
o » U=TRUE(XsY)
« s U=TRUE(X,Y)
N TRUZ(X,Y)

TRUE = (Ka¥)=»(,5%(&AY)

RETURN
END

FUNCTION F(XsY)

IF ¢ ®.E0.0.

.0R. Y.EQ.O.

) GO TO 10

F o= (9%(3A))=(.5#(8A)=1. ) # (R ) u(,S#(&AI -2, ) % (XuX+YaY)

RETURN
F =0,
RETURN
END

XN ou e
o % I

W DTV R U R = 1= 12

) W
OO0

[P NGRS
[ A

¥

2009001202000
THO DIMZNSIONS

B + UYYS

DIRICHLET

®=0. » U=1,

®=1l. , U=1,

¥=0. » U=l,

Y=1, , U=1,
FUNCTION TRUZ(XsY)

+ R(X,YIUS = 0.0

MACRO 43 PARAMZITERS

bl it it

=t ot

113
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*
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¥*

DR B




- PP P SI ambciiion i SRR A AR Sy

3C # 23 I .94 1 1 1 2 *
3C * 1 1 1 *
3C ® 21 .04 I 2 1 3 “
3z = I I I #®
o = 25 I .04 I 2 1 4 b
zC ® I I I ®
ato 21 .50 1 215 *
oL #
2% 3T SESE ST OT SN0 20 3 I T 3 00 E I IE S 3 25 38 3600 28 30 35 3 25 38 96 36 5F 98 2096 96 96 26 9 3 3% 6 SH 94 96 3% 3%
RIZAL DIRUSL(S), CGRIN(20), TA3LE(20,20),

S T131¢100Y, T1B2(100), Ti1B3(100), T1B4(100),

5 T231(13%), T2B2(100), T233(100), T2B4(100),

3 T331(190), T3B2(1003s T3B3(100), T334(100),

S5 T431(102), T432(109), T4B3(100)s T4354(100),

3 TS31(109), TS32(100), T5R3(100), TSB4(100)

(TA3ZLECL, 1) » T&NBM(1)),

(TA3LEC(L, B » TADE2(1)),

(TABLEZ(1,11) », T&ADB3I(1)),

(TASLEC(L,13) » T&D34(1))

NGRDD, GRID ~20, 29, 0.0000000, 0.0526316,
0.1573947, 0.2105233, 0.2631573, 0.3157895,
i 0.-210325, 0.4735342, 0.5253133, 0.5783474,
33.8315733, 3.83421035, 0.7333421, (.7834737, 0.8421053»
52.3347333, 0.9473334, 1.00020000/

C APFRIKIMATI SOLUTION OF LINZARIZED PROBLEM USING
RJ2IZ-ACF (MZTHOD=4, IORDEZR=41, 20 X 20 GRID)

L WWWLWWLWWWLLWLWWWLWWW

WL
aoOOn

DATA T1Bl- 1.000000, 1.0000090, 1.000000, 1.000000, 1.000000,
1.029599, 1.000900, 1.900060, 1.000000, 1.000000, 1.000000,
1.092030, 1.,000000, 1,000009, 1.090000, 1,300000, 1.000000,
1.000030, 1.000000, 1.000000, 1.000000, .993444, .8883E3,

.933552, .883152, .831253, .873847, .978833, .978181,
.9773v4, .977374, .373191, .972333, .979847, .981263»
.933182, .933%32, ,.938363, .993444, 1.000000, 1.000000,
.933933, .S30721, .974445, .9653521, .965930s .963166»
.951193, .829323, .9539301, .933930!, .959923, .961193,
.953166, .883330, .S39821, .974445, ,.980721, .988963,

1.000000, 1.000030, .833582s .974445, .985852, .958802,
.933504, .948515, .945657, .944313, .943908, .943909,
.944313, .94G557, .3438515, .853504, .3953802,» .S55662»
.874445, .533%62, 1.000000, 1.000000, .3983162, .S6S621,
.3952302, .930235, .394355!, .938574, .934863, .932517,
.931352, .9313352, .932517, .934853, ,933504, .943551,
.§30235, .933302,» .S58521, .8831F2, 1.000000~
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DATA T1DB2# 1.000009, .S23812683, .955930, .3953504, .943561,
.935752, .923305, .9253515, .922733, .921365, .921365,
.922733, .823515, .923805, .935732, .943551, .353504,
.853339%, .831233, 1.0920099, 1.000000, .973847, .353166»
.945315, .933394, .S23305, .823152, .818335, .915207,
.912337s .913637, .3132H7, .9133335, ,923153, .929305
.9223%4, .943313, 553165, .973347, 1.000000, 1.000000,
.97C2333, .S51193, .845357, .934353, .S525515, .918336s
.313123, .2799733, .833059, .9030353, .909733, .913128,
.913333, .S23313, .,9343%3, .843357, .951183, .978839,

i.093279, 1.999090, .S73131, .833323,» .944813, .932517s

.915297, .S93733, .895175, .304420, .904420,

—

9337323, .915207, .822733, .932517, .944813,
g73191, 1.00070%, 1.070000, .8778¢74, .S553301,
.931332, ,922i353, .913387, .903053, .904420,
.902323, ,3%4423, .8038053, .913687, .921355
.943309, .9333%i, .977374, 1.000000/

uaauuauuauaauananoan
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' c
2a7A 1.97900%, .977374, .S53391, .943308, .831362,
* 3 .C .3133%7, .S22339, .324429, .3902520, .902620,
5.5 .2332%3, .912337, .2212335, ,831332, .943909,
5 .C .977374, 1.9979%7, 1.039793, .973191, .538923,
5. ThNT S222317,  .922733, 313297, .903733, .90B176,
530.99402 .€34429,  .273173,  .293733, .315207, .922733,
5 .C02517 2344313,  .733223, .973191, 1.232010, 1.000000,
‘ 50 .J72333 .231193, 712337, .8934233, .5$25515, .918336,
3 .317!23,  .273733,  .%.2333, .S23933, .S08733, .913128,
53 .02°2323, .TZ23313,  .734233,  .343%37, .E351183y .O7ESB29,
3 1.739079, 1,120009,  .C727247, 0333135, .8493313, 933504,
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AR L3 L935752,
. ' . JEDISI
) mu .S3502326,

031352,
.558802,
LT G445,

Dt

B : : .G . 944813,
3 .2 : . 533304,
E s 2, 1,0000C0, 1.000000,
3 iy 2 1, .533930, .£53166,
3 R . 1, 533323, .951193,
3 - . 3»  .830721, ,S835833,
3 s 1 . 3, .833332, .933162,
3 i . 1, 377374, .877874,
3 5 . 833162, .S53E62,
3 N L. 1 1.0 1,000000,
3 5L t 1 1. Loogn 1.000000,
3 BIRES i 1 1. 1,0602989, 1,000000,
2 T . 1,0073309, 1 1,0035003
3C
3 ZAT 1.033023, 1.0000048, 1.0299%7, 1,000000, 1,000000,
3 51 1. 1.,30990%, 1.99935%, 1,020000, 1.000000,
3 3o 10299999, 1,3097009, 1.,02990%, 1,073090, 1,000000,
3 501 1.0009009, 1 1,07 .853223, .888547,
2 5 .3323%3, 377744, ,977033,
3 ] .373383, .973335, .5302363,
3 < . 2323052, 1,0000006, 1.000000,
3 5 .833347,  .97383t, .33%4170, .831187,
3 S .833343,  .837357, .337537, .539048,
3 S5 .231137, .2324170, .373310, .2383547,
3 S 1.,31079009, 1,000009, .£53355, .S535644,
. 3 S ,531833, .845514, L 210554 . S40554,
3 5 .5841233,  .943543, .$53544, .5538C6,
3 3 ,9732¢3, .835232, 1! 1 .8932533, .SE5131,
> .9 337457, .9303332, .928338,
S .227079, .534843, .540308,
3 .935544, 1,0003007

(]

JATA T2B2~- 1.000000,
. 393139791,  ,.8234353,
.817773, .323323,

.539833, .940303;
.913237, .9i6237,
.$40393, . S50533,

.934170,  .839353, 1. 1 .373335, .S51187,
.945344, 934343, 9323453, .91303!, ,808522,
.997342, ,8073842, ,9202z22, .912233, ,S522468,
.945344,  ,231137, 1.060309: 1.000000,
.5330373, 13343 .9135031,

. 393373,
. 323303,
1.797997,
.002
325373
77133,

.S07368,
977744,

. 2337329,
L 3L77T D

00500,

.©41539.
.§355839,
.397872,
.91GE87 |

Lh ULt Ly Lt e L LTLY LT LT B

LI LI )WL WWWWLWKW LWL WL W

> ] . .927079,
3 5 .3253317, .833807,
2 3 .8270¢3,  .940534,
3 3 1.99999%,  ,977033, ,S357667,
. ” I .823222, .39Z373, .£33790,
3 .393373,  .398322, .S17779,
3 3 L977073, 1.0239500, 1.000000,
5 N LE31333, .S20309, 513031,
2 5 .395373, 997359,
2 3 .353243, (977744,
3 30 .943344,  .934843,
2 o 37342, .827042,
3 5 S0 C544d,
” . ! L834170,
gy ; 917770,

iahdlhas. i "
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5 .215237,
S .C4I233,

AaTa 7234
S .932333,
S .S23323
5 .833813!,
S .8539355,
S $40534,
b} .€35544,
S .S33547,
$  .8939043,
S .S51187,
S 1.000009,
S .230353,
s ,977033,
$ .S38347,
$ 1.0000900,
$ 1.000000,
$ 1.000000,
DATA T331/
S 1.000000,
$ 1.000000,
S 1.000090,
S .935233,
S .978933,
$ .S33235,
$ .8339350,
S .853217,
S .855035,
$ 1.090000,
$ .855913,
$ .947835,
$  .978333.
$  .950343,
S .935335,
s  .952332,

DATA T332/
.939377,
.S27331,
.957533,
.932221,
.919031,
.9-11831,
.979374,
.918323,
.923311,
.002090,
.827331,
.912131,
.£32239,
+947935,
.908337,
«933335,

—

vLLLLULLLLLLLLLLL

JATH 72337
.823123,
.9in344,
.S31473s
.247333,
. 910544,
.923445,
. 75374,
.J18323,
L.C2331L1,

1.099999,

.333233.

auuuuuuLuLLuLLLLLL

.190803,
. 934343,
.332323,
.932333,
. 955544,
. 949354,
.853353,
.973310,
.957657,
.354170,
.000000,
.378835,
977744,
.333223,
1.209009,
1.900000,
1.000000,

1.0909900,
1.000009,
1.002000,
1.000000,
.9333E3,
.9733E3,
.235233,
.831433,
.952059,
.9575S85,
000900,
$32221,
949333,
35233,
$32332,
935335,
350843,

1

—

000009,
333333,
23334,
932115,
$41951,
913031,
§52221,
S32217,
9154135,
£29334,
000099,
320441,
915415,
978273,
935335,
3908337,
347035

—

—

090009,
918031,
913337,
973223,
935445,
910554,
.3472<S3,
.S32217,
.91541G,
2325334
1.093909,
.£27749,
.525311,
-£3937%,
« 3133327,
025123,
.5353!3,

1.0730909,

917779,
.954179,

.932333,
.9323383,
.9343243,
1.700000,
.937333,
.941533.
.973273,
.972273,
.535333,
.223131,
.383229,
977744,
.373336»
1.200000,
1.000000,
1.090000,
1.000600,

1.000009,
1.000009,
1.20990%,
1.090000,
.932115,
.9r38273,
.£33350,
.973558,
.851473,
.971033,
.983233,
.9458589,
.852221,
1.099900,
.945527,
.935445,
.971033

.982115,
.925334,
.933833,
1.0009900,
.933333,
.820441,
.233033,
.9453539,
.913287,
.93339%%,
.97c273,
.913415,
.S20441,
1.999000,
.$25128
.9103544,
.831473,

.578333,
.913237,
.318031,
1.090900,
.£27331,
.912151%,
.2527390,
.5483339,
.9132337,

[alnl=1=02 %
.4;3:; \ad

.©3239%4,
222311,
.327749,
1.0972099,
.2329377,
0373231,
.C57533,

ammn

.232235,

203,

229
339332,

.945544,
.943545,
.235052,
.953131,
.855289,
.973273,
.933547,
.977033,
.8303863»
1.000000,
1.009000,
1.030000,
1.000000,

1.9990000,
1.000090,
1.000000,
1.000000,
.8380804,
.973374,
.833549,
.971033,
.861473,
.975538,
. 975553
.9478395
.855913,
1.009000,
.841931,
-333504,
.883835»

.837533,
.927381,
.939377,
1.000000,
.927749,
.223311,
.£39804,
.833504,
.913387,
.948333,
.€320390,
.9:2151,
827231,
1.0900000,
.318031,
.913387,
.873233+

.S514739,
+3103544,
.£25123,
1.00009092,
«820241,
.91341G,
.872273,
+933304,
.913337,
.£15333,
.S33033.
.520441,
.932333,
1.029000,
.932233,»
.222234,

.923453,
1.000000~/

. 5535544,
.327073,
.947487,
.885052,
.943543,
. 346644,
.000000,
.554170,
.957657,
.975310,
.935062,
.9786933,
.582393,
1.000000,
1.000000,
1.000000,
1.000000~

1—

1.000900,
1.000000,
1.000000,
.8935483,
.973874,
.3930304,
1.000000,
.95759335,
.952050,
.981483,
.367239,
.947055,
.850343,
.S33835,
.938504,
.941951,
1.000000~

.853913,
.925128,
. 945527,
.930304,
.923311,
.927740,
1.000000,
.9235934,
.915416,
.933217,
.847333,
+310344,
. 9334435,
.973333,
.313837,
.918031,
1.000000~/

.947055,
.903337,
.935333,
.979279,
+915415,
.920441,
1.000000,
.8235334,
.91541G,
.853217,
.852221,
.8i9031,
.941931,
.8932115,
.823334,
.833333,
1.900009~

.550343.

.931901,

.947487,
.9270739,
. 956644,
.973273»
.941539,
.850953,
1.000000,
.S61187,
.959048,
.988547,
.982399,
. 976693,
.985062
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
.589350,
.879273,
.982115,
1.000000,
.S65035,
.963217,
. 989360,
.S960843,
.947066,
.957269,
.971033,
. 936445,
. 946627,

. 946627,
.9261e8,
.855913,
.£65035,
.920441,
.933883»
1.000000,
.923311,
.918523,
. 975874,
. 936445,
.910544,
.947885,
.S51479,
.810544,
.526128,

.9353886,
.908897,
.947066,
.862050,
.912151,
.8927381,
1.000000,
.923311,
.918523,
.87E874,
.941951,
.915031»
.952221,
. 857595,
.927281,
.939377,

. 952832,

ki




. 846827,
. 936445,
.971033,
. 967263,
.947 066,
.960843,
.989360,
.963217,
.965035,
1.000000,
.982115,
.8738273,
.983360,
1.000000,
1.000000,
1.000000,

HRAARAAARARGARAARRARR

DATA T4Bl~/
1.000000,
1.000000,
1.000000,

. 985730,
978011,
.9383248,
.989010,
.961443,
. 963335,
1.000000,
.953800,
.945198,
.974578,
. 953050,
.331871,
. 950555,

HHRPRRARRARAARRAR AR

DATA T4B2~
. 936206,
.923325,
.966132,
. 943843,
.914358,
.9383835,
. 978366,
.813823,
.918973,
.000000,
. 923325,
.906353,
.960186,
.944304,
.903440,
.931871,

DATA T4B3/
.9213973,
.905217,
.953571,
.945198,
.905217,
.933013,
.978366,
.913823,
.318973,

1.000000,
.930320,
.915880,
.963395,
.953800,
.921973,
.943941,

HHRVARRRBRABRABR AN
—

HHREBVRHOBRBRORARRAHR

DATA T4B4~
.943941,
.933013,
.9697391,
«965855;,
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.941951,
.9386804,
.983885,
.960843,
.347066,
.967269,
.381493,
.962050,
.9675395,
1.000000,
.980804,
.8973874,
.9393643,
1.0060000,
1.000000;
1.000000,

1.000000,
1.000000,
1.000000,
1.000000,
.983248.,
.978011,
.985730,
.980813,
.960186,
.366132,
1.000000,
.949849,
.947022,
.985730,
.950555,
.931871,
. 9539050,

1.000000,
.930320,
.926076,
.981366,
. 938935,
.914358,
.943843,
.961443,
.910473,
.926076,

1.000000,
.915880,
.910473,
.978325,
.931871,
.903440,
.944304,

1.000000,
.814358,
.908823,
.978011,
.933013,
.905217,
.945198,
.961443,
.910473,
.926076,

1.000000,
.923735,
.918373,
.979963,
.943941,
.321973,
.953800,

1.000000,
.938935,
.935338,
.383248,
.953050,

. 938804,
.941951,
1.000000,
.955913,
.9478395,
. 975558,
. 975558,
.961479,
.971033,
. 993643,
.979874,
.980804,
1.000000,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
1.000000,
.9313686,
. 978325,
.9839010,
.974578,
.959571,
.963791,
.985730,
.947022,
.949843,
1.000000,
.94394},
.933013,
.969791,

.381366s
.926076,
.930320,
1.000000,
.930320,
.915880,
.9633395,
.947022,
.3908823»
.935338,
.97832S,
.910473,
.915880,
1.000000,
.921973,
.905217,
.959571,

.978011,
.308823,
.914358,
1.000000,
.923325,
.906853,
.960186,
.947022,
.9908823,
.935338,
.379963,
.918973,
.923735,
1.000000+
.936206,
.923325,
.966132,

.983248,
.935338,
.93893s,
1.000000,
.953800,

. 936445,
.946627,
1.000000,
.952221,
. 9495883,
.3986233,
.971033,
.961479,
. 975558,
.989360,
.979279,
.982115,
1.000000,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
1.000000,
.979963»
.978366,
.993468»
.969791,
.959571,
.974578,
.3974578,
.945198,
.953800,
1.000000,
.938935,
.935338,
.383248,

.966132,
.92332S,
.936206,
1.000000,
.923735.,
.918873,
. 973363,
.935338,
.308823,
.847022,
.S60186,
.906353,
.923325,
1.000000,
.914358,
.908823,
.978011,

.858571,
.905217,
«921973,
1.000000,
.915880,
.910473,
.978325,
.335338»
.308823,
.947022,
.963335,
.915880,
.930320,
1.000000,
.930320,
.326076,
.981366,

.869791,
.933013,
.3433941,
1.000000,
.949843,

117

.935386,
.952832,
.986233,
. 948583,
.852221,
1.000000,
.967595,
. 962050,
.981433,
.386233,
.978988,
. 383885,
1.000000,
1.000000,
1.000000,
1.000000/

1.000000,
1.000000,
1.000000,
.993468,
.978966.,
.979963,
1.000000,
.866132,
.960186,
.980813,
. 965855,
.844304,
.959050,
.383248,
.335338»
.938335,
1.000000~

.953800,
.921973,
.943941,
.9793963,
.918973,
.923735,
1.000000,
.326076,
.910473,
.961443,
.945198,
.805217,
.933013»
.978011,
.808823,
.914358,
1.000000~

.944304,
+303440,
.931871,
.978325,
.910473,
.915880,
1.000000,
.926076,
.310473,
.961443,
.94984S,
.914358,
.938935,
.981366,
.826076,
.930320+
1.000000/

.853050,
.931871,
. 850555,
.985730,
.847022,

.935386»
. 960843,
. 975558,
. 947895,
.955913,
.000000,
.965035,
.963217,
.989360,
.98388S,
.978988,
. 986233,
1.000000,
1.000000,
1.000000,

)

1.000000,
1.000000,
1.000000,
.983010,
.978325,
.981366,
1.000000s
. 963395,
.961443,
.983010,
. 953050,
.944304,
- 965855,
.969731,
.833013,
.943941,

.943941,
.921973,
.353800,
.3963395,
.915880,
.930320,
.000000,
.918973,
.913823,
.978966,
.933013,
.905217,
.945198,
.959571,
.305217,
.921973,

—

.931871,
.3503440,
.944304,
.960186,
.906953,
.923325,
.000000,
.918973,
.913823,
.978966»
.938935,
.914358,
.9488489,
.966132,
.323385,
. 936206,

—

. 950555,
.331871,
.855050,
.974578,
+845198,
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1.0,

GOt uudiuaitaon
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ZATY 7331~
1,007,
1.09270,
1,203

LE35743,
L3TENE,

. 3833233,

.9339222,
.8351390:4
.S33251,
1.3099072,
.832373,
+ 943235,
L97a373,
.839110,
.3322204,
.837334,

G0LTOULLULLULOLOOLAYL

DATA T332~/

+8333232,

.523431,
.825131,
.943333,
.914543,
.933045,
.9733937,
.914009,
.9138142,
.0009043,
.823431,
.297163,
.9322332,
. 844403,

. 202354,

. 932904,

Loattitrbaauuaatuatusruun
1

2ATA 73837
.222134,
+393433,
":O"“?B,

s 22333

L914293D,
.9191432,
1.739079,

aauultuttuuututuutaLuuyg

LTy Ly Ly

. 934304,

L 3372300,
«170399,
0000930,

.003000,
.1012009,

LANT397.
.933223,
.873044,
+833743,
.330334,
.8350252,
.S35131,
. 300060,
.943333.
.947114,
.935743,
. 530334,
.9322004,
.8338110,

.0500090,
.3930453,
.325223,
.931330,
933045,
.314543,
3943833,
S51504,
910671,
823223,
.000000,
.915950,
.910571,
.973357,
.932004,
.923254,
.344405,

e . & »

.003090,
.914343,
.393227,
.373344%,
.233142,
. 3923433,
.843285,
351394,
LJi0571,
.S25223,
.092399,

.S323333,

.713143,
. 275331,

. 344975,

L050232,

. 9251933,
274373,
975373
.933571.
.239791,
.533453,
.373235,
.978353,
.193007,
202900,
.103909,
.J00000,

e fem b fa

N0a00no,
700000,
. 0000060,
.009000,
.C231330,
.373337,
.£323029,
. 974509,
.9393533,
29331,
.S83743,
.247114,
.349933,
1.099009,
. 944026,
.9331432,
.39583831,

b e e b
. .

.93813290,
.926223,
930453,
200000,
930453s
315060,
.953451,
.947114,
.903027,
. 935453,
.9738357,
.910671,
.916059,
1.000000,
.822134,
.905435,

.553533»

« o s =

.373044,
.993027,
.314543,
.357009,
.223431,
397153,
239232,
247114,
.333227,

33458,
975331,
913142,
223233,
1.793%099,

.833222,

.©23431,

.8335131,

“ s s .

1.799979,
V232373,

374393,
2376393
[ atalnts]
RS s E-goae § |

-

.94v022,
.285730,
.853731,
.333371,
.974573,
.5399010,
.973325,
.931355,
.009000,
.000000,
.000000,
.009000,

.000000,
.000%00,
.090000,
.000000,
.973331,
.973397,
.933473,
.853331,
.853533»
.974599,
.374803,
.9452335,
.853873,
.000000,
.9339045,
.935453,
. 933253,

.965181,
.923481,
.935322,
.000000,
.923889,
.9138142,
.973831,
.935453,
.903027,
.947114,
.9580252,
.S07163,
.523481,
.000009,
.914543,
.993027,
.973044.

9539538»
903435,
822134,
099000,
915950,
310571,
973357,

23459,
903727,
47114,
£53451,
3915080,
939453»

- -

.225743,
[Selek i)

* W dd DD b

.233333»

113

.9438483,
1.000000,
.966132,
.850186,
.980313,
.985730,
.973011,
.833248,
1.000000,
1.000000,
1.000000,
1.000000~

1.000000,
1.000000,
1.000000,
.89393473,
.89738897,
.979331,
1.600000,
.8551381,
.550252,
.580334,
.955301,
.344405,
.9539110,
.983268,
.933453,
.933045,
1.0000007

.953873,
.922134,
.944035,
.873391,
.919142,
.923883,
1.000000,
.926223,
.310671,
.981504,
.945286,
.303435,
.933142,
.978044,
.908027,
.914543,
1.000000”

.944405,
. 303654,
.932004,
.978357,
.310671,
.316050,
1.000000,
.926223,
.910571,
.951504,
.342333,
.914543,
.9339045,
.331330,
.925223,
.930453,
1.000000~

.953110,
+33209%4,
.550534,
.923743,
.347114,
.343933,
1.009008,
.S35131,
.832352,

.853800,
1.000000,
.8353395,
.861443,
.983010,
. 983248,
.978011,
. 985730,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
.589020,
.978357,
.881330,
1.000000,
.863451,
.961504,
.983020,
.959110,
. 344405,
.965901,
.869831,
.933142,
. 944036,

. 944036,
.8922134,
.953873,
.963451,
.916060,
.930453,
1.000000,
.913142,
.814008,
.978997,
.933142,
.305435,
.945236,
. 959638,
.905435,
.922134,

+932004,
.903664,
. 944405,
.950252,
.907163,
.923481,
1.000000,
.8138142,
.914008,
.978337,
.938045,
.914543,
+949333,
.566181,
.923481,
. 936322,

.950634,
.932004,
.853110,
.974609,
.845285,
.953373s
1.000000,
.8534351,

.851504,




o $ .953451, .956181, .,989831, .974609, .980834, .989020,
- $ 1.000000, 1.000000, .9934¢3. .3598020, .398%745. .983268,
> $ .981390, .379991, .978537, .378357, .973044, .978044,
> $ .97835¢, .9739387, .979391, .98123%0, .983268, .985745,
J $ .939020, .993473, 1.000004, 1.300000, 1.000000, 1.000000,
3 % 1.,7006000, 1.000000. 1.000009, 1.000000, 1.000000, 1.000000,
2 5 1.000000, 1.000000, 1.,000000, 1.0C0000, 1.000000, 1.000000,
$ 1.30000g, 1.00000G, 1.000000, 1.000600. 1.0000007

3C INTERPOLATE NOUNMLINEAR SCLUTION BY QUADRATICS

3C
g CALL OUADRDUK,Y, TABLE, GRID, GRID, NGRTD, 1GRID» HGRDD» NGRDD, DERVUSL >
c
3 TRUE = DERUSL(B)
3C
3 RETURM
3 END
3 FUNCTION R(X»Y)
3C
3 REAL DERUSL(G3,» GRID(9), TAB1(9,9), TAB2(38,9),
3 k3 TAB3(3.9)» TAB4(39,3), TAB5(3,3)
3 DATA NGRID, NGRDD, GRID ~38, 9, 0., 0.125s 0.250,
g $0.375, 0.500, 0.625s 0.750» 0.875, 1.00/
c

3C APPROKIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
3C COLLOCATIUN

DATA TAB1- 1.000000Q, 1.000000, 1.000000, 1.000000, 1.000000,
$ 1.000000, 1.000000, 1.00000C, 1.000000, 1.000000, .975227,
.961331, .955174, .833091, .855175, .3961831, .975227,
1.000006, 1.000000, .951931, .938237, .927238, .923486,
.927237, .939237, .8B6193!1, 1.000000, 1.000000, .955175,
.927238, .912085, .907312, .912093, .827237, .955175,
1.000000, 1.000000, .853091, .923487, .307313, .902186,
.907312, .923487, .S53031, 1.000000, 1.000000, .955176,
.927233, .912085, .90¥312,» .812095, .927238, .955175,
1.000000, 1.000000, .S513322, .939238, .927238, .923486,
.82v238, .939237, .981932, 1.000000, 1.000000, .875228,
.8961932, .9551¢S, .933094, .S955175, .861931, .975227,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.3000038, 1.000000, 1.0600000, 1.0000007

it U B W R Ut R AW BB B

LATA TAB2- 1.0U3000, 1.000000, 1.000000, 1.000000, 1.000000.
$ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .974112,
.9533840, .952537, .950353, .952638, .353840, .974113,
1.000060, 1.000000, .S59339, .935551, .922658» .918581,
.922669, .935662, .85834!, 1.0000600, 1.000000s, .952637,
.922668, .908244, .3901028, .906245, .9228568s .852637,»
1.900000, 1.000000, .950368, .318580s .801023, .835433,
.9010238, .918380, .850353, 1.000000, 1.000000, .S52637,
.922668, .3905245, .9010238, .3995245, .3822668, 852837
1.000009, 1.000000, .S59340, .335662,» .922569, .818581,
.922668, .935661, ,.959340, 1.090000, 1.000000, .874li2,
.9593840, .852837, .S950383, .952637, .953940, .9r4ll2,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.,000000, 1.0000007

MHRHRVBHLEHBEH B BW

DATA TAB3~ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
$ 1.000000, 1.000000, 1.009090,» 1.000000, 1.000000, .876286,
.983316, .957569, .935555, .357570, .S63816, .976286,
1.000000, 1.000000, .953316, .3426038, .931532, .928083,
.931533,» .342609. .953817, 1.000000, 1.000000, .957569,
.931532, .917577, .913188, .917578, .931534, .857570,
1.900000, 1.000000, .955858, .928093, .913196, .908502,
.913197, .923094, .3955657, 1.000000, 1.000000, .857569,
.931532, .917577, .9131398, .817573, .931534, .957570,
1.000000, 1.000000, .853315, .942607, .931533, .928093,
.931533, .842509, .953317, 1.000000, 1.000000, .976286,
.953316, .937589, .955536y .957563, .963817, .976287,
1.000000, 1.000009, 1,000000, 1.000000, 1.000000, 1.000000,
1.000009, 1.0000C3, 1.000009, 1.000000/

1AL U A U U U R

DATA Té4B4~- 1.000073, 1,000000, 1.000000, 1.000000, 1.000000,
3 1.806000, 1.000029, 1.000000, 1.000008, 1.000000, .975353,
$  .9221651, .955471, .933410, .855471, .962161, .875354,
3 1.000000, 1,0006-°9, 032161, .933638s .527783, .924075,
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3 S .227783, ,923833, .9521€2, 1.009000, 1.000000, .855471,
3 S .S827783, .912303, .933977, .912304, .927734,» .935473,
3 S 1.000000, 1,000000, .833410, .224073, .908078, .803013,
3 S .993973, .924075, .9534!2, 1.000000, 1.000000,» .S55471,
3 S .827733,» .912304, .3873073, .312804, .927784, .855472,
3 $ 1.000000, 1.000000, ,8922161, .933553, .927784, .924076,
3 $ .827734» .933539, .952152, 1.000000, 1.000000, .975353,
3 $ .8521%2, .955%472, .S$33411, .$33472, .952161s .975353,
3 $ 1.000000, 1.000000, 1.000900, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000009, 1.000000, 1.000000/

3C

3 DATA TABS3/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .975382,
3 S .832216, .955345, .953431, .955546, .962217, .975383,
3 $ 1.000000, 1.000000, .952217, .933764,» .9273924, .924229,
3 $  .,927925, .833764, .8E62217, 1.000000, 1.000000, .955546,
3 $ .927925, .912932, .903283, .912332, .927924, .S55545,
3 $ 1.000000, 1.000000, .553491, .9242238, .9083283, .803226,
3 $ .908232,» .924223, .953430, 1.000000, 1.000000, .855546,
3 $ .927925, .912933, .308233, .9123%91, .927923, .955544,
3 $ 1.000000, 1.000000, .S52217, .933765, .927925, .924228,
3 $ .927923, .939763, .962216s 1.000000, 1.000000, .975382,
3 $ .852217s .S35543, ,.953490, .955544, .9G22!6, .875382,
3 $ 1.000090s 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3C S 1.000000, 1.000000, 1.000000s 1.0000007

3

3C INTERPOLATZ NONLINEAR SOLUTION BY BUADRATICS

3C

3 CALL QUABDRD(K,Y, TAB&D, GR1D, GRID, NGRID, NGRIDs NGRDD, NGRDD, DERUSL)
3C

gC G = DERUSL(B)

gC R = -1.425=G:#(&C-1)=EXP(&A*#8B#(1,-G)/(1.+&B*(1.-G)))

3 RETURN

3 END

*EOR

RN U R

* MACRQ 439 =

R TAT R NRE

127

= 2000001002000

1 TWO DIMENSION3

1 UKKS + UYYS + WX YIUS = F(X»Y)

2 DIRICHLET

2 X=0. s U=1,

2 ®=1, 5 U=1.

2 Y=0. , U=l.

2 Y=1. 5 U=1,

3 FUNCTION TRUZ(XsY)

3C

2 FSE RN IR K 536 56 5 3265 36 3636 96 35 1606 38 36 34 45 290 36 3550 36 2436 2536 36 6 96 338 S 306 9638 36 36369 30
3 = *
3% # MACRD 49 PARAMETERS #
2 * =
3C 333825 E 30 E I IE S0 T 000 5E 3 25 36 36 S5 16 5F 1% 36 38 4 26 35 50 5F 3% 28 3096 34 5L 3F 56 55 38 38 S 2566 3 313 3 M I X2 4
3C * =
3Cc * Al 3 I c I D ®
3C = 1 il [===== #®
3C = 1 I .59 1 2 1 1 *
3C * I I 1 *
3 * 1 1 .50 I 253 I @2 *
3C * I I 1 *
3 * 2 1 .04 I 2 1 3 ®
ac #* I I I 3
2C % 2 1 .50 1 2 1 4 #
2C =1 #
2C SHIETE SR MID TSNS 2 0 TR 3 3% 30 S0 IE 3020 35 0 2 5131 00 3038 32 TH 3 390 2R 34 36 X 330 0 T 29 36 36 0 SH AL 3¢
ZC

3 PZAL DIRUSL(3)Y, GRID(29), TABLE(20,20),

3 S TI31C100), TIB2(109), TI133(100), T1B4(100),

3 S T231(197), T232¢109), T233(100), T234(100),

> 5 T331CiN0), T3B2(109), T333(100), T333(100),

3 S T431¢100), T432(100), T433(100), T434(100)

3 COUIUALTHTI (TABLEZ(1, 1) » T&D3L1(1)),

3 S (TABLE(L, BY » T&NZ2(1)),

e e i a— g T
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3 ] (TABLEC(Ls11) » T&DB3(1)),

3 $ (TABLEC(1, 16) » T&DB4(1))

3 DATA NGRID,» NGRDD, GRID -,20, 20, 0.0000000,» 0.0526316,
3 $0.1052632, 0.1578347, 0.2105283, 0.2631573, 0.3157895,
3 $0.3534211, 0.4210523, 0.4736342, 0.5263158s, 0.5783474,
3 $0.6315739, 0.6842105, 0.7358421, 0.7834737, 0.8421053,
3 50.8947358, 0.9473E84, 1.0000000~

3C APPROXIMATE SOLUTION OF LINTARIZED PROBLEM USING
3C HODIE-ACF (METHOD=4, IORDEZR=41, 20 X 20 CGRID)

DATA TIB1- 1.000000, 1.000000, !.0000CG0, 1.000000, 1.080000,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, 1.004808, 1.008128,
1.010395, 1.012473, 1.0139!5, 1.014992, 1.015761, 1,016257,
1.016500, 1.016500, 1.016257, 1.015761, 1.014992, 1.013915,
1.012478, 1.010595, 1.008128, 1.004808, 1.000000, 1.000000,
1.,008123s 1.014243, 1.018947, 1.022581, 1.025376, 1.027479,»
1.0283985, 1.028357, 1.030433, 1.030433, 1.029357, 1,028985,
1.02747v9, 1.025375, 1.022581, 1.018347, 1.014249, 1.008128,
1.000000, 1.000000, 1.010595, 1.018347, 1.025531, 1.030703,
1.034718s 1.037754, 1.033935» 1.041346, 1.042038, 1.042038,
1.041345, 1.039335, 1.037754, 1.034718, 1,030703, 1.025531,
1.018347, 1.010585, 1.000000, 1.000000, 1.012478, 1.022581,
1.030703, 1.037153, 1.042231, 1.045030, 1.048358, 1.050655,
1.051540, 1.051540, 1.050655s 1.0488553, 1.046080, 1.042231,
1.037163, 1.030703, 1.022581, 1.012473, 1.000000~/

tUuuiaviatuaauutununy

(]

DATA T1B2- 1.000000, 1.013315, 1.023376, 1.034718, 1.042231,
1.048157, 1.052585, 1.053951, 1.058080, 1.059138, 1.059138,
1.058030, 1.055851, 1.052585, 1.048157, 1.042231, 1.034718,
1.025376, 1.013315, 1.000000, 1.000000, 1.014992, 1.027479,
1.037754, 1.045080, 1.052835S, 1.057754, 1.061432, 1.063826,
1.065006, 1.065005, 1.0563326s 1.061432, 1.057754, 1.05268S,
1.046080, 1.037754, 1.027479, 1.014992, 1.000000, 1.000000,
1.015761, 1.0283985, 1.0393935,» 1.04885S, 1.055381, 1.061432,
1.065410, 1.053004, 1.069233, 1.069223, 1.062004, 1.065410,
1.061432, 1.055951, 1.048856, 1.033935, 1.028335, 1.015761,
1.000000, 1.000000, 1.016257, 1.0239957, 1.041346, 1.050655,
1.058080, 1.063825, 1.058004, 1.070731, 1.072076, 1.072076,

1.070731, 1.063004, 1.0G53825, 1.053090, 1.050855, 1.041346,

1.029357, 1.016257, 1.0600000, 1.000000, 1.016500, 1.030433,

1.042038, 1.051540, 1.053138, 1.055003, 1.083283, 1.072076,

1,073455, 1.0734535, 1.072076,» 1.059233, 1.085006, 1.059138,

1.051540, 1.042038, 1.030433, 1.0168500, 1.000000~

nuautuutvuaotuaouaalaunny

DATA T1B3~ 1.000009,
1.058138, 1.065005,
1.072076, 1.059283,»
1.030433s 1.016500,
1.041345, 1.050655,
1.072076, 1.072075s

1.016500, 1.030433, 1.042038, 1.051540,

1.069283, 1.072076s 1.073455, 1.073455,

1.065900G6, 1.0531338,» 1.051540, 1.042038»

1.000000, 1.000000, 1.016257, 1.0293857,

1.058990, 1.053323, 1.058004, 1.070731,

1.070731, 1.058904, 1.063825, 1.058090,
1.050555, 1.041345, 1.029357, 1.01%257, 1.000000, 1.000000,
1.015761, 1.023383, 1.033935, 1.043335, 1.055851, 1.061432,
1.065410, 1.053004, 1.069233, 1.059283, 1.0568004, 1.065410,
1.061432, 1.055851, 1.043355, 1.033335, 1.023335, 1.015761,
1.000000, 1.000000, 1.0i4892, 1.027479, 1.037754, 1.045080,
1.052635, 1.057754, 1.051432s 1.05332256,» 1.085005, 1.085006,
1,063326, 1.031432, 1.057754, 1.052335,» 1.045030, 1.037754,
1.027473, 1.0149392, 1.000000, 1.009000, 1.013315, 1.025376»
1.034718, 1.042231, 1.043157, 1,052335, 1.055881, 1.058090,
1,058133, 1.059133, 1.058080, 1.03395!,» 1.052685, 1.048157,
1.042231, 1.034713, 1.023376, 1.013315, 1.000000/

fuuunuauvuautuauuauaaa

DATA T1B4- 1.000000,
1.042231, 1.04350830,
1.0505553, 1.043355,
1.022531, 1.012473,
1,025531, 1.039703,
1.042033, 1.042033,
1.030703, 1.023531,
1.003123, 1.014249,

.012473, 1.022531, 1,230703, 1.037163,
.043356, 1.059555, 1.051540, 1.051540,
.043230, 1.042231, 1.037169, 1.030703,
.030000, 1.000300, 1.010585, 1.018947,
.034713, 1.037734, 1.033935, 1.04134G,
.041245, 1.033333, 1.037754, 1.034718,
.013347, 1.010335, 1.000000, 1.000000,
.0i3347, 1.022331, 1.023376,» 1.027479,
1.023333, 1.023%37, 1.037433, 1.930433, 1.023957, 1.028335,
1.027473, 1.023376, 1.022531, 1.0138347, 1.014243, 1.0081i23.
1.000000, 1.090000, 1.004303, 1.003123, 1.010533, 1.012478,
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013315,
.018257,
.033123,
.00792d,
«003009,
. 099090,

Lo
N el el N N I

BATA T231-~
1.230970,
1.003200,
1,000000,

1,373137,

1.333339,

1.343374,

1

bl 35
.32;34 »

1.090990,
1.500979,
1.390075,
1.4€30901,
1,5220732,
1.4353331,
1.483331,

vt uagauauan
8]

DAaTA 72227
1.593231,
1.5908929,
1,4323539,
1.59207G,
1,599900,
1.453331,
1.333327,
1.500000,
1.539900,
1.063900,
1.500000,
1.560000,
1.430415,
1.590073,
1,590000,
1.453331,

turautuauuauuauaaan

3AaTA T2337
1.590000,
1.590000,
1.430420,
1.330075,
1.5%7000,
1.423331,
1.333327,
1.530000,
1.599090,
.379993,
.3729000,
.5700001
43594
.3030?8;

vt uatauauauttan

Fs pt (—o (== [—a fr b

G L i e te Y LA

1=a pmt b ot [ ot b b b [t j=b b r b jen e (en

b bma fn fen fon fmn fmt s e feh feh |ma e ot f—h (s

fmr oa [k b foh imh jeh (e ja | e

[ R

01435
137
003
RURR
»00970
2300900,

a

32,
51,
23,
23
02,

.0009019,
«J229
.020009,
.0000

10,
00,

343374,

.3333
L3731
L4761
.4904
.4303

n009
5000

.27990
.3900
.3200

5900
59929

.3070

3009
o090

.5099

5000
3333
4333
5300
3000

0000
5000
35900
3333
4333
35900
5900
4304

.3900

7310
35990
3930

393

qJJ
5999
5000

.09n9

. e

43042

29,
37
15,
13,
50,
39,

75,

.500075
.3731
.992
.<938
- 90007

[#=-2]
37
31,
91,

72

N0,
39
£0,

21,

330131
439331,

00,
73,
25,
00,
UNE
00,
09,
00,
74,
a1,
00,
73

N0,
09,
00,
30,
31,
09,
7Ss
23,

N3

29
99,
00,
33,
u1’
03
73

39,

11

Uqﬂﬁﬁn:

771

Sy

1.015731,
1.014832

1.000390r
1.000990,
1.002909,
1.000900,

.0009190,
.000900,
.000000,
.000000,
.340131,
.333374,
.323240,
.4395901,
.430420,
.431337,
373137,
.500076,
.500076,
.005000,
.4389931,
.4385331,
491537,

L e e el Bl o

1.340131,
1.500000,
1.500090,
1.000000,
.500990,
.500000,
.490452,
.500076,
.500000,
.4393531,
+ 338374,
.500000,
.590000,
.000000,
.500000,
«500000,
.490420,

p.ku‘l—,_|-.¢.“pgh.h.h.y

+333390,
.500000,
.500000,
.000000,
.500000,
.500000,
«430415,
+500076,
.5000009
. ld-) lal’
.332935,
.500000;
«300009,
«099000,
.5909091,
.5920990,
+492530,

bs bt s et a b b e et

b 1t s b fas s [

343374,
143J319
4332910
«309790,
«592973,
.329973,
423901,
«435991,
LA20420,
WI1237,
- 123337,
, 233727,
2530323,

.5239%%,
L133959,

_,4,_xa.a(d,a[d|_|d|_‘_._._._

T e ————

1.015257,
1.013315,
1.900900,
1.009900,
1.000000,
1.000000,

1.000000,
1.000000,
1.000600,
1.009900,
1.3390885,

.338327,
1.193397,
1.431537,
1.480420,
1.435001,
1.435001,
1.590075,
1.500079,
1.000000,
1.493391,
1.433991,
1.348374,

1.480350,
1.500000,
1.500001,
1.000000,
1.500000,
1.500000,
1.339088,
1.499391,
1.500000,
1.590076,
1.430415,
1.500000,
1.500000,
1.000000,
1.500000s
1.500000,
1.338330,

1.430420,
1.500000,
1.590000,
1.000009,
1.500000,
1.520000,
1.3383874,
1.433391,
1.599000,
1.399975,
1,43894352,
1.599009,
1.501900,
1.900099,
1.509990,
_.500300,

1.340131,

1,431537,
1.433331,
1.433391,
1.070000,
1.391975,
1.599075,
1.373137,
1.431537,
1.439429,
1.423091,
1 ”3"‘91‘),
_.::-374;
1.349131,
1.937009,
1.9%9%973,
1T

1.015500,
1.012478,
1.000000,
1.000000,
1.000000,
1.000000~

1.000000,
1.000000,
1.000000,
1.1983397,
1.338927,
1.33308S,
1.006000,
1.4305590,
1.490415,
1.478115,
1.500133,
1.500075,
1.500072,
1.348374,
1.4938981,
1.4333981,
1.000000/

1.500073,
1.500000,
1.489931,
1.333086,
1,500000,
1.500000,
1.000000,
1.500000,
1.500000,
1.490426,
1.500075,
1.500000,
1.493981,
1.338830,
1.500000,
1.500000,
1.000000/

1.500075,
1.500000,
1.4383931,
1.338874,
1.500000,
1.500000,
1.000000,
1.500000,
1.500000,
1.4390426,
1.500076,
1.500000,
1.4393381,
1.340131,
1.500000,
1.500000,
1.000000/

1.500072,
1.493381,
1.433381,
1.373187,
1.50707G,
1.50007G,
1.,000000,
1.4395590,
1.432415,
1.473115,
1.373137.
1,323330,
1.3432374,
1.0000n00,
1.009000,

1.016500,
1.010595,
1.000000,
1.000000,
1.000000,

1.000000,
1.000000,
1.000000,
1.323240,
1.338874,
1.340131,
1.000000,
1.490452,
1.490426,
1.323240,
1.500072,
1.500075,
1.500139,
1.491537,
1.499931,
1.499991,

1.4893931,
1.500000,
1.500079,
1.490452,
1.500000,
1.500000,
1.000000,
1.500000,
1.500000,
1.338927,
1.499391,
1.500000,
1.500075,
1.430420,
1.500000,
1.500000,

1.499931,
1.500000,
1.500075,
1.490415,
1.500000,
1.500000,
1.000000,
1.500000,
1.500000,
1.338927,
1.499981,
1.500000,
1.500076»
1.490550,
1.,500000,
1.500001,

1.499981,
1.495991,
1.500072,
1.488001,
1.500075,
1.500079,
1.000000,
1.490452,
1.490426,
1.3232240,
1.348374,
1.328393,
1.373187,
1.400000,
1.000000,
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i
!
3 SO, N, L AN, TR0, 1 Y 0T, 1,300, 1, 000000,
! ’ ) B T T L
i -
J R ey M S, e N R TR T ST ST TR A
i . L, oot o L e g and,
k . St ! ; ! TR L0000,
: ) 5ot : B oot 1000590,
50! 1 : Youis . JLnYI2G,
K S, : . v ] FLUDCEGA,
. 3 ST H ', : - . i.000000,
3 50, i . ! Pl 1.001915
3 501, 1 i ’ TN, 1,002010,
3 501, 1 ! ! 1.091023, 1,000599,
3 RN t i, i 1,091733, 1.002146,
3 3ol 1. 1 1 1.0023335, 1.002835,
3 1. 1 1, i i,002145, 1.0017923,
2 i, 1 1 i 1,.730333, 1.001592,
3 1, 1 ! ' i,002343, 1.003453,
3 i, Vo595, 1 i 1.093153, 1.002914,
3 1.2 L1215, 0 1 1.0000600~
zC
3 T B 1. 1, 7 1, 00“”'2, 1.002914,
3 S L. 1 1 1. 3s 1. 03401 1.004012,
3 5L i i RPN 4, 1,002 1.002412,
3 501 i i 1,07 3, 1.001434, 1.001915,
3 SN 1 1 1,033227, 1,004154, 1.,00431G,
3 501 i i 1,79 4, 1,006332¢, 1.0033S8,
3 301, 1 1 1.99 1,000000, 1.000060,
3 S L. ! 1 1,99 1.003303, 1.0041G4,
3 301, H L 1.79 1,004534, 1.004419,
3 S oL 1,27 L 1.07 1.002012, 1.,001104,
3 3 L. 1,033050, 1 i,09: 1.,002341, 1.003458,
3 S ol 1,003315, 1 1,73 1.004344, 1.004344,
3 301, 1,30453%, 1, 1. 1.003453, 1.002841,
3 S 01,202074, 1.031133, L. OﬁuJWU, 1. 1.001151, 1.002105,
3 5 01,702333, 1.093315, 1.2249012, i, 1.,004555, 1.004844,
' 3 S 1.004331, 1.0724331, 1,7124304, 1. 1.004331, 1.004012,
3 S 1.003315, 1.3032335, 1,002104, 1, 1,00930007
3 TATA T333/ 1.,0623270, 1.091151, 1.2021583, 1,002235, 1,0032515,
3 5 01,254012, 1,004331, 1,3%4%35, 1.504244, 1.004331, 1.004931,
3 5 1.034824, 1.014535, 1.0284331, 1.093912, 1.003313, 1,002835,
3 S 1,302104, 1.231131, laOJGOHU, 1.002299, 1.001133, 1.002074,
3 S 1.002341, 1.093433, 1.7923345, 1,094313, 1.004533, 1.004758,
3 31,09 1330, 1.004844, 1.974753, 1.974334, 1.0043i6, 1.003345
3 S 1,500453, 1.902341, 1.3°2974, 1.6911735, 1.000000, 1.000000,
z SOl i0g, L, P2, 1.773731, 1.973343, 1.003303, 1.004164,
3 S LL04519, 1. 1.994233, 1,304335, 1.004333, 1.004419,
3 SOULa001%Y, 1,993393, 10053343, 1,002731, 1.002012, 1.0061104,
3 5O1.390900, 1090059, 1.001634, 1,791913, 1,0023510, 1.003165s
3 5 01,.755323, i.U'g,D/, 1.2794154, 1.,9943i3, 1,0043391, 1.004391,
3 SO TaATIE, 1 0. 1.933227, 1.7372333, 1.0031G3, 1.002510,
3 S5OL.0nIg, 1, 1.05300997, 1;”9)0?0; 1.5005834, 1.001777,
3 5oL, 2412, 1. 1, HEAST PO B 1,023399, 1.003945,
3 30 b 1, 1 o 1 1.005523, 1.003304,
3 ST i, 1 L7, 0 1.2332007
Py
3 . 1.7199979, 1 ) 1.0021435, 1.002330,
3 5 1,5392133, 1 ’ 1,303315, 1.002315,
9] 3 3. l.ﬁf???:: ’ ) 1.002333, 1.002148
3 310 2, 1,09133 5 ,0097351, 1.001Z46,
3 3oLl 3, 1 > i,002731, 1.,002841,
3 s PRI 1, 3“5330, 1.002412,
3 5o 13, 1 i, '1707 1.,0C0000,
3 5o1.TTN300, 1 1 d 1.001015,
3 5oL Lh2in, 1 1.002ni2,
5 501 T 1 1.G00T90,
3 o ! 1 1 1,.000E33y
3 501, "3 1, PR P i 1.,001151,
3 GoL. it 1 L, Vg i 1.OG0V6L,
3 : i 3ot - : ELE000,
) 5 0 1 o B ) LLuninnn,
' 2 FE N 3 1.0 P . ' 7.0 T, 0n0nnn,
3 : Vi ’ s

- I ) o , I A PR A Lo,

; . A B B . L




S R s A D r s udy p= e ia = L R
3 5 1.090900, 1,090000, 1,0279%92, 1.1797999, 1,003000,
3 3 01.9370000, 1.090099, 1.000799, 1.009909, 1,000000,
3 301.739000, 1.000000, 1,00790D, 1.”0)900; 1.003377,
3 S501,02279359, 1.011653, 1.012343, 1.013393, 1.014334,
3 S 01,015233, 1,015233, 1.015929, 1.01?384» 1,012373,
3 501.011653, 1.033330, 1.097339, 1.931377, 1.009300,
3 SO1.097630, 1.013377, 1.017337, 1. 0“9373- 1.0232433,
3 S ‘.080381, 1.027534, 1.027331, 1.027S 31: 1.0287534,
3 3 1.N25333, 1.023433, 1.020979, 1.017337, 1.013377,
3 3 1.,080000, 1.000000, 1.979339, 1.017337' 1,023703,
3 S 1.031973, 1.034571, 1,033324, 1.037331:; 1.033437,
3 S 1.93733L, 1,033534, 1.034371, 1.031873, 1.,0233%3,
3 3 1,017837, 1.003339%, 1.00099%, 1.0090900, 1.0113533,
3 S 1.023335, 1.034216, 1.023733, 1.042143, 1,0443532,
3 S 1.04G942, 1.043942, 1.045163, 1.044532, 1.042149,
3 $ 1.034216, 1.023335, 1.020973, 1.011833, 1.000000/
3C
3 DATA T432/ 1.000000, 1.012948, 1.023485, 1.031373,
3 S 1.044022, 1.043029, 1.030311, 1.032774, 1,033539,
3 S 1.052774, 1.050911. 1.0439293, 1.344022, 1,032733,
3 S 1.023435, 1.012243, 1.000009, 1.090070, 1.0G13375,
3 S 1.034671, 1.042143, 1.043323, 1.0352303, 1.03535740,
3 S 1.058354, 1,052334, 1.037335, 1.033740, 1.052309,
3 5 1.042149, 1.034571, 1.023353, 1.013305, 1.000000,
3 S 1.014534, 1.0235331s 1.0335594, 1.044382, 1.050311,
3 $ 1.053233, 1.06i500, 1.032316, 1,0352615, 1.081500,
3 S 1.055740, 1.050911, 1.0445%83, 1.033394, 1.023331,
3 $ 1.000000, 1.000000, 1,.0159329, 1.127534, 1.037331,
3 3 1.052774, 1.037333, 1.081309, 1.053%382, 1.033G655,
3 $ 1.033332, 1.081500, 1.057335, 1.052774» 1.043169,
3 $ 1.027534, 1.015020, 1.020000, 1.000000, 1.015233,
3 $1,038437, 1.043942, 1.033533, 1,053364, 1.052316,
3 S 1.033233, 1.053253, 1.085953, 1.052516, 1.053334,
3 S 1.045942, 1.033437, 1.027931, 1,015233, 1,000000/
3C
3 DATA 74337 1.000000, 1.015233, 1.027351, 1.033437,

! 3 $ 1.053533, 1.053334, 1.032515, 1.055055, 1.055255,
3 5 1.0G85055, 1.082315, 1.0353354, 1.0353533s 1.0453942,
3 $ 1.027931, 1.015233, 1.007300, 1.000000, 1.015020,
3 S 1.037331, 1.0451G69, 1,052774, 1.057335, 1.051500,
3 $ 1.0685055, 1.065055, 1.053332, 1.051500, 1.0578335,
3 $ 1.0451G69, 1.037331, 1.027534, 1,015020, 1.000000,
3 $ 1.014534, 1.02535381, 1.033534, 1.044532, 1.050911,
3 5 1.059233, 1.051500, 1.052515, 1.052515, 1.051500,
3 $ 1.035740, 1.050911, 1.044532, 1.033334, 1,025531,
3 S 1,000000, 1,000000, 1.013303, 1.023333, 1.034571,
3 S 1.043023, 1.052503, 1.933740, 1.037333, 1.053834,
3 S 1,057333, 1.653749, 1.032393, 1.043923, 1.042149,
3 $ 1.025333s 1.013905, 1.000000, 1.009000, 1.012343,
3 S 1.031973, 1.033733, 1.044022, 1,043523, 1.050311,
3 $ 1,0535392, 1,053533, 1.132774, 1.059311, 1,043023,
3P $ 1.033733, 1.031973, 1.023483, 1,012843, 1.000000/
3c
3 DATA 74347 1.000000, 1.011333, 1,029379, 1,023333,
3 S 1.033733, 1.042143, 1.044322, 1,043133, 1.043942,
3 S 1.043159, 1,044522, 1.942143, 1.933733, 1.03421G,
3 5 1.630373, 1.,011533, 1.743992, 1,037093, 1,0085530,
3 5 1.023703, 1.023333, 1.03i373, 1,034371, 1.033334,
3 5 1,023437, 1.033437, 1,037331, 1,0335384, 1,034371,
3 S 1.023333, 1.3323703, 1,717337, 1,923230, 1.0092000,
3 501,0275%80, 1,9713377, 1.917337, 1.C22379, 1.0234335,
3 501.023531, 1.927534, 1.2273351, l.OEng‘; 1.027534,
3 5 01.03235333, 1,923483, 1.71209379, 1., 337, 1,013377,
3 50 1.9601793, 1.0909373, 1.334377, 1.037333, 1,0035332,
3 501 0-' j 1.013303; 1.014334, 1,215920, 1, 0‘3933»
> 4l l.; .01 3;4’ 1.012273, 1,0:2233, 1.,011633,
3 51, 0?;5;3, l NAISTT, 1 gﬂﬂjﬁﬁ, 1,072°02337, 1, WJ’UOO-
3 5o, 009119, 1,099909, l.]?]ﬂ?)- 1,022, |, JJJJJU'
0 EET D A T £ 15 52 I A 0 B 0t G 0 PR AR T T 0 e PR S BT RN IS AN ’WJJJ-
3 SO, IEY, LTI, EL00 0, 1, 000030, 1,320

. I THCITUTIATI VY ANTAR G T I0 Y CUATRAT IS
3 Colt QUG T LT ORI O T NIRRT L NI D NCRDD.
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Sy - B s Tl LN TR TI

]
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1.0000006,
1.000000,
1.,007E30,
1.012529,
1.0"”48,

1.622231
1.007E20,
1,022235,
1,028437,
1.0237C3»
1.0209739,
1.046169
1.038738»

1.038738,
1.053683,
1.031978,
1,025353,
1.057835,
1.048029,
1.000000,
1.0S5740,
1.059233,
1.014584,
1.04616S,
1.0685055,
1.037831,
1.027951,
1.065055,
1.053689,

1.046342,
1.066256,
1.038437,
1.027534,
1.063882,
1.052774,
1.000000,
1.055740,
1,059233,
1.014584,
1.042143,
1.058864,
1.034571,
1.023485,
1.052774,
1.044022,

1.034216,
1.046942,
1.028385
1.017G87,
1.037831,
1.,031978,
1.000000,
1.025353,
1.0266381,
1.C07ES0y
1,011658
1.018233
1.0089830,
l.DOOUOOs

1.000000,
1,000000.
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3
3 JETURN
3 EnD
3 FUNCTION R(X»Y)
2C
' 3 RZAL DERUSL(B), GRID(9), TABL1(I,8)s TAB2(S,9),
! 3 S TA33(3,3)» TAB4(3, )
s 3 BDATA NGRID, NGRDD, GRID -9y 9, 0., 0.125, 0.250,
3 $0.375, 0.500, 0.825, 0.730, 0.375, 1.00~/
3C

APFROXIMATE SOLUTION GF NONLINEAR PROBLEM FOR NONLINEARR
COLLOCATION

)

(.

(

DATA TAB1~ 1.000000, 1.000009. 1.000000, 1.000000, 1.000000,
1,000070, 1.000060, 1.000000, 1.000000, 1.000000, 1.018360,
1,023380, 1.033520, 1.035120, 1.033520, 1.023380, 1.018360,
1.000000, 1.000000, 1.028380s 1.045520, 1.054670» 1.057540,
1.954570, 1.043520, 1.023380,» 1.000000, 1.000000, 1.033520,
1.054570, 1.065220, 1.0539380, 1.055220, 1.054570, 1.033520,
1.000000, 1.000000, 1.035120, 1.057540, 1.085880, 1.07381i0,
1.055330, 1.057540, 1.033120, 1.000000, 1.000000, 1.033520,
1.054G570, 1.053220, 1.059380, 1.035220, 1.054570, 1.033520,
1.000%08, 1.9000000, 1.023380s 1.043320, 1,054370, 1.057340,
1.0545870, 1.045529, 1.023380, 1.003990, 1.000000, 1.0183G0,
1,023330, 1.033520, 1.035120, 1.033320, 1.023330, 1.018360,
1.900000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1,000009, 1.000003, 1.000909, 1.000000/

tLuauuttuuagauntTaugy

(@]

DATA TAB2- 1.000000, 1.009300, 1.000000, 1.000000, 1.003000,
1.000900, 1.000009, 1.000200, 1.000000, 1,000000, 1.522810,
1.511040, 1.510430, 1.510470, 1.5194380, 1.511040, 1.522810,
1.000000, 1.000000, 1.511040, 1.501030, 1.500550, 1.500530.
1.500550, 1.501050, 1.511040, 1.099900, 1.090000, 1.510430,
1.500550, 1.500050, 1.500030, 1.590050, 1.500530,» 1.510490s
1.000000, 1.000000, 1.510470, 1.500530, 1.500030, 1.500010,
1.500030, 1.500530, 1.510470, 1.000000, 1.000000, 1.510490,
1.500550, 1.500050, 1.500030, 1.500050, 1.500550, 1.510490,
1.000000, 1.000000, 1.511040, 1.501050, 1.500550, 1.500530,
1.500550, 1.501050, 1.511049, 1.000020, 1.000000, !.522810,
1.511040, 1.510483, 1.510470, 1.510430, 1.511040, 1.522810,
1.000000, 1.000000, 1.000009, 1.5000900, 1.000000, 1.0G00GO0,
1.000000, 1.000000, 1.000300, 1.000000/

DATA TAB3~ 1.000000, 1.000000, 1.095000, 1.000000, 1.000000,
1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.001310,
1.001833, 1.002320, 1.002430, !.002320, 1.001990s 1.001310,
1,000000, 1.000007, 1.021890, 1.903140, 1.003730, 1.003920,
1.003720, 1.003147, 1.091239, 1.090000, 1.000000,» {.002320,
1.003730, 1.004489, 1.004729, 1.704430, 1.003730, 1.002330,
1.000000, 1.000000, 1.002430, 1.033220, 1.004720, 1.004970,
1,004729, 1.003320, 1.092430, 1.002000, 1.000000s 1.002320,
1.003739, 1.004430, 1.094723, !.794480, 1.003730, 1.002320,
1.,000000, 1.090609, 1.0013830, 1.0333140, 1.003730, 1.003920,
1.09373%, 1.003140, 1.0012389, 1.020990, 1.000000, 1.001310,
1.091€3), 1.002320, 1.092439, 1.002329, 1.001S30, {.001310,
1.009909, 1.000009, 1.0030090, 1.029090, 1.000000, 1.000000,
1.000300, 1.090009, 1.000000, 1.099000/

tatttruraBvTuauauauan

(]
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]

DATA TAB4, ..000009, 1.000000, 1.009000, 1.000000, 1.000000,
1.096906, 1.000093, 1.020000, 1.000000, 1.000000, 1.017160,
1.025249, 1.039300, 1.032200, 1.030390, 1.023240, 1.017160,
1.000000, 1.000000, 1.023340, 1.04i5830, 1.043750, 1.052270,
1.049760, 1.041680, 1.025240, 1,099000, 1.000000, 1.030800,
1.0497G9, 1.033340, 1.033149, 1,039340, 1.0497G0, 1.030800,
1.0000903, 1.090097, 1.032200, 1.032230, 1.053140, 1.0£5570,
1.0683140, 1.032270, 1.032200, 1.090000, 1.000000, 1.03C800,
1.049760, 1.033340, 1.083140, 1.033840, 1.043750, 1.030800,
1.000090, 1.000090, 1.023240, 1,9413390, 1.0439750, 1.052230,
1.043759, 1.041632, 1.023249, 1,0090909, 1.000000, 1.0171G0,
1.0256249, 1.030330, 1.032299, 1.032330, 1.025240, 1.017160,
1.1900023, 1.009009, 1.000999, 1,039390, 1,080000, 1.000000,
1.090902, 1.900000, 1.099339, 1,022000~

INTZIRPOLATI NONLINZAR SJLUTICH 3Y QUADRATICS

ULt adan

DO
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CALL DUADRDCE, Y, TABAD, CRID, GRIN, NSRID, NERID, NGRDDs NGRDD, DERUSL)

12

3




3 R = DERUSL(E)
3C
3 RETUR
t 3 END
, 3 FUNCTION W(XsY)
! 3C
3 T = R(XY)
gc W= —(1.425#%2)%((1.+&B-T)/&B) ##(3A=-1)#EXP(&C#(T-1.)/T)
3 RETURN
3 END
| 3 FUNCTION F(XaY)
i 3c
3 T = R(XsY)
gc F o= —(1.425%#2)%( (1. +&B-T)/&B) #%(&A-1)*EXP(&C*#(T~1.)/T)®*(1.+&B)
3 RETURN
3 END ‘
*EOR i

33 26 SF I E 3 3 36 34 3 %

* MACRO S50 =

L2 23 24 22 X33 1)

*EOR

E X 2213 XX-%-2 2% 3 3
* MACRO S1 =
LI -2 L322 21 X3 2 3
» 2000200000222

1 TWO DIMENSIONS

1 UXXS$ + COOUYYS + D(XOUX$ = -10.
2 MIXED $ HOMOGENEDUS

2 X=0. » UX = 0. i
2 %=1, ,» U = 0.
2
2
3

' ¥=0., » UY = 0.
Y=1. » MIXED = (A(X)OHUY + (B(X))U = 0.
FUNCTION TRUE(XsY)
3C
3C T3 30 36346 U35 U 36 3636696965696 36 36 96 95 369696 96 06 36 30 36369 96 J6-06 6 08 3696 26 -3 30 36 30 36 30 3698 3006 08 34 0004
3C * *
b ar * MACRO 51 PARAMETERS »
, 3c * »
3C U335 36 30 38 36 I I 36 36 3% 6 9630635 36 236 28 36 636 36 3630 36 T 36 3 30 6 36 030 2536 30 38 36 30 2 3 9 3 26 9 30 90 4 36 26 3¢
3C * *
3C * A I B *
3C = emem—e- ) »*
3C » .3 1 1 *
1 3C » 1 *
' 3C * 5 I 2 *
3C = I *
3C * .6 I 3 ® o
3C = I »*
3C i .7 I 4 *
C ® %
2C 3236 340 33 45 33 28 38 3% 54 35 20 20 9 35 32 3% 3 3 9 3E 38 3¢ 36 396 38 38 36 31 36 SE 34 34 26 3654 58 T 3 0090 30 I 45 90 20 3F 30 2038 38
3C

REAL DERUSL(B)» GRID(20), T
Ti1B1(100)s T1B2(100),
T2B1¢100), TEB2(100),
T3B1(109), T3B2(100),
T431(100)» T4B2(100),

EOQUIUVALENCE (TABLEC(1l, 1) »

(TABLEC(1, B) »
(TABLE(1,11) »
(TRBLE(1,18) »

DATA NCRID, MNGRDD-/20, 20/

DATA GPID-/0.0000900, 0.052

$0.21N5283, 0.2631579, 0.315

$0.473C342, 0.5263153, 0,578

$0.7368421, (,7334737, 0.842

$1.0000000/

WUt

WWWWWWWWWWWWwWwWwW
(R XT) RN

3C AFPROXIMATE SOLUTION 07 PRO
3C P3-C1 COLLOCATION (3 ® 38 GR

ABLE(20,20),
TiB3(106)s T1B4(100),
T2B3(100), T2B4(100),
T3B3(100)s T3B4(100),
T4B3(100)» T4B4(100)
T&BB1(1))»

T&BB2(1)),

T&BB3(1)),

T&BB4(1))

5316s» 0.1052532, 0.1578347,
7395, 0.3684211, 0.4210526,
9474, 0.6315789, 0.6342105,
1053, 0.8347353, 0.9473684,
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.703312, i

s el
t
3
PR
—

can Cey
. o . . 789335,
. R Lo v .129223,
Co. DT ! .GEC2I50,.
; , B e PR . T Lrod1ee,
|- . N . . o " ‘4_" ) " N : - ’ . o ‘,:33 n .E'.’O‘J'%E’v !
! S : A . .o ECI758, :
! ' . DI LTy L ’ . LG 345E0, .
: LT, DT : . L5010, i
. 5 . R U 5. .1G1059, '
3 o T L, LINNToL,
3 o ! 5 LTTEDLS,
3 . 1 SR . L4D3473
3 3 oL L L2081,
3 p N BRI 702134,
> 3. . ) .C0D4523,
S <3 - ’ . N
oC ‘
3 nYy - . 3 .B27323,
3 . - Sy . 750715,
3 = . o . 2 L.412915,
K 5. e e, ) e D 677534,
2 g e LGILTTOL .ooLT 3, .725343,
3 T T LTLTE . AT 1, .£51933.
3 5 3o LTEEE, . L 0, .GCTR2E,
3 3 . 5 T 7,  .G67E320,
3 3 3 » . 3 3. BGY518,s
2 3 - . » P 3 . 151075,
3 : TS e T S, .333173,  .G55293,
3 3. E BCRRRY . ! 3 .B78171,
3 3. L33 3. . 385234, _
3 T T B TR 9. .570949, :
2 3 LITIIN, L330353, B35 :
3 3 L3302, .373143, 527107,
3 s . L323E755. . .635000/
: 3C :
' 3 R L322 .532333, 627376, !
3 3 .1 L3023 .303233,  .B09469,
2 s 5 L3723 .433347,  .357049,
3 S22 L3328 .539759, .B655804, :
3 3.5 3 .I37 .353733, .538581, |
3 3.5 531437,  .343 .313520, ,473425, ‘
3 s Ld 24397 . 1322 .029900, .BE7974, !
3 3.3 L337133,  .33% .343131, ,519186, H
3 3.5 .513373,  ,312Z .3135372,  .502343, :
3 3 .47 V333323, U313 .230574, 185111, !
3 3. ,233333,  .3S97 .332183, .577186, ;
3 3 .3 L1333, L35 ,432104, 465641, i
. 3 5 .aT I ActoVitic PR s Bl .333250, .293725, !
- 3 5.2 .0273%9, L2357 .237333> .GSBIE8, :
2 3.3 .483413, L33 .491039, .297653, i
3 TR LA93722, L II3 .333124. . 336320, |
z A L184352, L 107 . 03393007 ;
B .543127,
g ; . 3383580,
z : . 230456,
3 3 ; .B53535,
2 5 ! .2505%4,
3 - > .B45081,
5 3 } .CG5764,
3 5 ok 237414,
o 5 in . 187471,
3 3 L1355, 1337 .0B1853,
5 5 . 33, .339733,  .337279, .505134,
2 5 oo 2, ,17233), .0383371, .097059,
3 5 ST 3, .532337.  .037337. .077234,
3 5 3 j .T31933,  .333153,  .G4S027,
= 3 T . LNI7343, -.003421, .01S318,
2 5 , 32110, ,000049,
5 3 3, . 0308007
.
' 3 e 1. 1 1.69
3 S 1. i 1,27
2 L . W53
‘ - . 1 1.0
| .
1 :

A s —— - -




3 S 1.7443539, 1.523114, 1,G642155, 1.5302533, 1.512033, 1.428310,
3 S 1.4900(9- 1.275371, 1.133327, 1.032572, ,959323, .845414,
3 S .707N55, .553800, .333337, ,290337, .000000, 1.812470,
3 5 1,379933, 1.773237, 1.743939, 1.537252, 1.541171, 1.578167,
3 3 1.5001173, l.~J48‘1- 1.355041, 1,2703388, 1.173558s 1.077531,
3 S .8353)7. .341433, ,703739, ,331440, .383340, .200135,
3 300970399, 1.312439, 1.371233, 1,730041,» 1.743350, 1.G6S57835,
3 S 1.533703, 1.573%33. 1.,303915, 1,423885, 1.343233, 1.263228,
3 51,7031 1.023572,  ,S33134, .333023, .683500, .547470,
3 S .231129,  .183733.  .090900, 1,3:12494, 1.8043553, 1.780106,
3 S 1.745742, 1.6383133, 1.337715, 1,572129, 1.493240, 1.420804,
3 S5 1.333491, 1.232123, 1.158220, 1.033433%s .947730, .825919,
3 3 .G31033s .341732,  .377341, .133220, .000000/

3C

3 DATA T2D2~ 1.312312, 1,.3063233, 1.779871, 1.743037, 1.694535,
3 5 1.G35131, 1.855743, 1.:131159, 1,419235, 1.325772,» 1.237056,
3 G 1.142239, '.042333, .933333, .312322, .680922, .534227,
3 S .3?2333: .134452,  ,009900, 1,312533, 1.804535, 1.780053,
3 S 1.743105, 1.63333), 1.532332, 1.551908, 1.482383, 1.39730G,
3 S 1 310422, 1.918393 1,123376, 1,024165, .916070s .798130,
3 5 .6382%3,  .5924323, .355703. ,191152, ,000000, 1.812562,
3 3 1.824325, 1.7739?3» 1.742531, 1.?33459: 1.623123, 1,555381,
3 5 1.471324, 1.331973, 1.230339, 1.123122, 1,033755, 1.000372,
3 S .3834123, .7733320, .B532437, .512755» .357874, .187297»
3 s .000000, 1.3123%4, 1.304934, 1.773773» 1.741855, 1.690619,
3 S 1.625704, 1.5 473401 1.433412, 1.3254233s 1.255516s 1.168500,
3 $ 1.670434, .971133. ,0372321, ,733533, .533338, .498295,
3 S .348474,  .182333., .0009%00, 1.312531, 1.804832, 1.780046,
3 S5 1.742102, 1.6399033, 1.522445, 1.541769s 1.447333, 1.344371,
3 $ 1.241392, 1.135923, 1.035534» .937070, .835330,» .727381,
3P S .G10123, ,.483993, .335277, .173397, .000000~

3C

3 DATA T233~7 1.312574, 1.874514, 1.772303, 1.741544, 1.688473,»
3 $ 1.519123, 1.533857, 1.133217, 1.322333, 1.203403, 1.058356,
3 5 .S33703, .333172, .755732, .334005, .582321, .460202,
3 $  .3228833, .170037, ,.009000, 1.312722, 1.804471, 1.7753839,
3 3 1.741235, 1.687334, 1.5135143, 1.525315s 1.418233, 1.298555,
3 $ 1.174151, 1,033393, .943327, ,843305, .7/30953s .654130»
3 $ .530185, .433545, .305327, .151958, .000000, 1.812777,
3 3 1.393053, 1.730123, 1.741339, 1.536397, 1.613718, 1.521466,
3 $ 1.4035313, 1.273432, 1.133347, 1.001613, .83452!, .786898,
3 5 .635784, .GC5752, .511433, .405533, .235353, .152028,
3 S .000009, 1.812333, 1.394533,» 1.780002, 1.740973, 1.685927,
3 5 1.6117338, 1.515622, 1.332505, 1.243107, 1.085332, .938410,
3 5 .313231, (7157168, .3532441, .551934, .433832, .3727c9
3 S .234330, .141399, .090900, 1.812307, 1.805058, 1.780247,s
3 5 1,741235, 1.6335051, 1.5195590, 1.512303, 1.384335, 1.223785,
3 $ 1,042333, .8%3472, .727923, .531918, .555371, .488641,
3C S .413473, .332342, .237055, .127325, .000000/

3 BaTn 7234~ 1.38123%4, 1.395192, 1,v30333, 1.741433, 1.685177,
3 3 1.510330, 1.511702, 1.373334, 1.202751, .939344, .776065,
3 s .521990, .531422, 43533335, .411583, .352301, .285265
3 5 .2957497, .111833, .000000, 1.313033, 1.304537, 1.780326,
3 5 1.,741397, 1.533091, 1.610839, 1.312334, 1.373433, 1.188377,
3 5 .932339, .G6515697, .489722, .412583, .355753s 326558,
3 5 .2.2433 .231523, .170%24, ,034141, ,000900, 1.813160,
3 5 1.393313, 1.730731, 1,742134, 1,337303, 1.6i2441, 1.516513
3 5 1.¢J; ‘37, 1.133343, .377497, ,2293553, .324343, .258346,
3 S .231313, .2233%7, .LS33?1a .137234, ,122332, .070127,
3 S .30“ﬁ701 1.313233, 1.373235, 1.789323; 1.742573, 1.G83169,
3 3 i 1.S22439, 1.323323, 1.213337, .330704, .312526,
3 ] . 123313, .113235, ,104333, .030349,
3 ] . «093999, 1.313w1 1.334354y 1.780815,
3 5] 1.5734354, 1.533373: 1.400121, 1.2657G8,
3 3 ~.13.593, ,012233, -,014523, -.0CG469,
3 G 22, -,MM013L,  .929039, L 000003

3 ! !

3 3 L

3 3

3 3 1.
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1.51G8723,
. 934637,
.000090,
1.630010,
1.133511,
. 383103,
1.7176G5,
1.360433,
.705117,

“tLruatruaaauy

DATA T3B2/
1.6249252,
1.170505,

. 380335,
1.716115,
1.335315;

685148,
1.767121,
1.430704,

.923331,

. 000000,
1.611431,
1,109405,

. 3383974,
1.713108»
1.276349.

.634573,

BPRLLLLLLLVVRBBLLTLBV VO

DATA T3B3~
1.601104,
1.0486285,

. 335435,
1.710522,
1.220417,

.579313,
1.767118s
1.411412,

.751949,

.0000600,
1.585137

. 903243,

.278503,
1.707G94,
1.115450,

.443730,

ttuauutauaauaaitne

DATA T334~
1.57G9G!,
761311,
.218347,
1.703331,
1.033233,
.313837,
1.765234,
1.341577,
.323713»
.000000,
1.557542,
.415333,
. 074529,
1.704571,
+ 930350,
-.001683,

uaauttaauaaaaauaauy

DATA T4Bl/
2.009433,
1.442331,

.443307,
2.111492,
1.673211,

.832333,
2.164315,
1.852233,
1.160372,

.009909,
2.903224,

Lt

1.448031,
.857921,
1.773233,
1.574978,
1.091335,
202222,
1.677385,
1.276110,
.933055,

1.7732238s
1.565484,
1.053087,

. 198387,
1.673707,
1.247932,

.337935,
1.747116,
1.401588,

.303745,
1.773214,
1.544283,
1.0038261,
. 187805,
1.666455,
1.179610,
.4393665,

1.773200,
1.527036,
.944397,
176127,
1.850490,
1.1123690,
.455730,
1.745610,
1.302522,
.6439863,
1.773172,
1.433305,
. 734502,
. 143374,
1.653350,
.371530,
.356518,

1.773148,
1.481777»
.640859,
.118413,
1.643073,
.843733,
.252003»
1.744468,
1.185259,
,233571,
1.773107,
1.454523,
«233455,
044213,
1.843515,
.631654,
.002333,

2.170321,
1.341330,
1.303491,

.2303%93,
2.055735,
1.5542S3,

.G43973,
2.143935,
1.772253
1.002423,
2.1703229,
1.940137,

1.374731,
717150,
1.767143,
1.512307,
. 973354,
.000000,
1.627517,
1.183734,
.3384793,

1.765756,
1.499506,
.8957311,
.000000,
1.620573,
1.15414S,
.374498,
1.715063,
1.318255,
.G72297,
1.765549,
1.453434,
«300242,
.000008,
1.605473,
1.080647,
+3473384»

1.765314,
1.441591,
.339233,
. 000000,
1.535583,
1.005002,
.320018,
1.709763,
1.189105,
543716,
1.765514,
1.394854,
.534543,
.090000,
1.5380377,
.3833405,
«2351658,

1.765885
1.3353440,
.5433383,
.000090,
1.572301,
.538059,
. 132072,
1.703732,
.837433,
.223297,
1.765542,
1.333301,
. 173323,
.000009,
1.555439,
.214333,
.000223,

2.163237,
1.853493,
1.153533,

000090,
2.005423,
1.342411,
3753,

4=
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1.292213,
.551433,
1.747337,
1.443301,
.332335,
1.773231,
1.571133,
1.032343,
.2005886,

1.747495,
1.426388,
.833833,
1.773224,
1.550086,
1.053206,
. 195483,
1.671286,
1.228761,
327379,
1.745623,
1.383573,
. 733230,
1.773207,
1.535763;
.973657,
. 122233,

1.746110,
1.347707,
7287351,
1.773131,
1.517432,
.3023860,
« 168455,
1.658354,
1,071797,
«429216,
1.745120,
1.28780183,
.598701,
1.773160,
1.,483338,
«723452,
. 134418,

1.744770,
1,223351,
452778,
1.773135s
1.473305,
.534340,
.033837,
1,543443,
777534,
.133201,
1.744230,
1.163114,
. 143350,
1.773035»
1.4351352,
-.017423,
-.000042,

2. 143355,
1.774342,
1.093349,
2,170321,
1.942339,
1.373238,

.2304902,
2.055333,

1.200547,
. 3904382,
1.718083,
1,353858,
.712584,
1.767370,
1.507234,
.8633838,
.000000~

1.716588,
1.348532,
.597242,
1.767309,
1.491212,
.9421939,
.000000,
1.616250,
1.133893,
.367430,
1.713583,
1.297847,
.853274,
1.767280,
1.456217,
.872679»
.00600060~

1,711710,
1.2439655,
.B09787,
1.765650;
1,425453,
.793418,
.000000,
1.580402,
.958330,
.300895,
1.7083639,
1.152285,
.500814,
1.766886,
1.379874,
.625408,
.000000/

1.705831,
1.075319,
.387042,
1.7652382,
1.351768,
.443791,
.000000,
1.538546,
+538751,
. 132078,
1.,705180,
.533945,
. 122731,
1.765130,
1.330333,
.020759,
.0060000/

2.110933,
1.575014,
.332335,
2.164343,
1.353750,
1.163133,

.000000.
2,003305.
1.440076»

« 434734,
2.111020
1.570257,

“w~u—ﬂ-iIli;iﬁilll...llllllllllllg.-uq

1.088586,
.203402,
1.678521,
1.288571,
.558024,
1.747312,
1.436458,
.B44534,

1.675129,
1,283272,
. 546404,
1.747449,
1.415361,
.820437,
1.773219:
1.552832,
1.033017,
. 192005,
1.668283»
1.205703,
.514409,
1.746580,
1.367702
. 758467,

1.663318,
1.148220,
.475649,
1,743743,
1.3253900,
.692918,
1.773182,
1.508589,
.854169,
. 158910,
1.655252,
1.024370,
396192,
1.7443994,
1.253020,
.536576,

1.651350,
.912514,
.308008,

1.744374,

1.205234,
. 375286,

1.773122,

1.465025,
.410830,
. 074308,

1.647300,
« 712731,
. 100598,

1.744056,

1.155518,
. 0091?8’

2. 065997,
1.564610s
.B46454,
2.144179,
1.774086,
1.0045656,
2.170820,
1.941145,
1.308720,

.225370,
2.0653810,
1.558742,
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$ 1.435419, 1.303074, 1.157231» .999171, .827838, .B642567,
$ .443231, .229120, .000000, 2.170820, 2.164825, 2.144011,
$ 2.110983, 2.0685571, 2.007289, 1.938823, 1.858512, 1.767043,
$ 1.666425, 1.554069, 1.431208, 1.297840, 1.151993, .994439,
$ .823833,» .B39381,» .441110, .228067, .000000/

DATA T4B2- 2.170819, 2.164098, 2.143687, 2.110309, 2.064235,
$ 2.005964, 1.936141, 1.854948, 1.762840, 1.660457,» 1.547481,
$ 1.424094, 1.290127, 1.144794, ,987705, .818033, .635024,
$ .438071. .226540, .000000, 2.170818, 2.164808, 2.143849,
$ 2.110422, 2.064206, 2.004627+» 1.934402, 1.851812, 1.757772,
$ 1.654704, 1.540033, 1.41554S, 1.281500, 1.135869, .879508,
$ .811029, .629400, .434190, .224595, .000000, 2.1708B17,
$ 2.164608, 2.143686, 2.109968, 2.063200, 2.002971, 1.931453,
$ 1.847434, 1.751836, 1.645789, 1.530574. 1.404844, 1.270023,
$ 1.124503, .968880, .801829, .622193, .429281, .222137,
$ .000000, 2.170816, 2.163945, 2.143354, 2.109216, 2.061702»
$ 2.001097, 1.927777, 1.842216, 1.745093, 1.637202, 1.519244,
$ 1.,391932, 1.255739, 1.110388, .9554839, ,790113, .613047,
$ .423046s .219010, .000000, 2.170815, 2.164878, 2.143572,
$ 2.109384, 2.061619, 1.3399350, 1.925450, 1.837810,» 1.737671,
$ 1.628260, 1.507048, 1.377197, 1.240026, 1.093524, .939374,
$ .0775977, .601606s, .414888, .214873, .000000/

DATA T4B3/ 2.170814, 2.164347, 2.143280, 2.108681, 2.060168,
1.937326, 1.921510, 1.831946, 1.729613, 1.516503, 1.492337,
1.359565, 1.219798, 1.072601, .818024, .757839, .587115,

.405026, .208313, .000000, 2.170812, 2.164198, 2.143122,
2.108206, 2.059072, 1.995348, 1.817902, 1.826204, 1.721113,
1.604316, 1.476192, 1.339462, 1.196371, 1.047303, .893927,

.735197, .568763, .392173, .203410, .000000, 2.1708l1,
2.164797, 2.143227, 2.108187, 2.058636,» 1.833526, 1.815086,
1.821011, 1.712356, 1.592315, 1.458899, 1.316856, 1.169561,
1.016823, .863034, .70B960, .545518, .375474, .194300,

.000000, 2.170803, 2.1684084, 2.142888, 2.107423, 2.057178,
1.891610, 1.91107S, 1.814908, 1.703567, 1.578141, 1.439553,
1.291027, 1.136420, .979244, .823818, .670430, .515493,

.354935, .184513, .000000, 2.170807, 2.184585, 2.142372,
2.107393, 2.056834, 1.930022, 1.908513, 1.810066, 1.695079,
1.565695, 1.420163, 1.263374, 1.100098, ,834038, .775150,

.624343, .476731, .326596s .17000S, .000000/

DATA T4B4- 2.170805, 2.164616, 2.142908, 2.107137, 2.056178»
1.888573,» 1.905844, 1.805380, 1.687196, 1.553012, 1.400355,
1.233503, 1.05¢7230, .878645, .712617, .563897, .426092,

.290954, .151878, .000000, 2.170804, 2.163904, 2.142599,
2.106497, 2.054970, 1.9872639, 1.90287?5, 1.800825, 1.680286,
1.540537» 1.381154, 1.202803, 1.008545, .811488, .629457»

.482260, .359282, .245319, .128858, .000000, 2.170EC2,
2.164764,» 2.142853, 2.106823, 2.055320, 1.986490, 1.901954,
1.798338,» 1.674820, 1.532175, 1.365132, 1.175784, .959747,

.729965, .526280,» .377719, .269795, .181745, .096658,

.000000, 2.170800, 2.164388, 2.142693, 2.1068501, 2.054723,
1.385861, 1.900484, 1.796024, 1.671037, 1.524901, 1.352314,
1.151884, .913571, .B639924, .368356, .220849, .155262,

.105409, .057354, .000000, 2.170798, 2.163829, 2.142488,
2.106133y 2.054137» 1.985547,» 1.899508, 1.794943, 1.6658884,
1.521450, 1.346740, 1.128583, .897988, .572877, .099774,
-.018436, .031183, .002476, ~.000457, .000000/

INTERPOLATE NUMERICAL SOLUTION BY QUADRATICS
CALL QUADRD(X,Ys TABLE, GRIDs GRIDs NGRID, NGRID» NGRDD» NGRDD» DERUSL )
TRUE = DERUSL(B)

RETURN

END

FUNCTION D(X)

D = 0.

IF X .NE. 0.) D=1./% : 1
RETURN ﬁ

HAVNARABHRRRARBAB G

HARABARABTARBRRARAAG

END
FUNCTION C(X)

€ = 0.
IF (X .NE. 0.) C=1./Xn=2
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FEAL SERUSLIGY, GRID200, TRELEC22,20),

] TI31C109), 82(109), T133010%), T134(100),
ot 32(109), —DH"(IQUJ» T234(100),
S 220103), T333(150), T334(100)

= i, 31(1)%
¥ (1, B ))s
) ,il) 31
3 115 )

i RiD .0709399, 0.0526316,
59 0, .2331573, 0.3157395,
SN J. .3253133, 0.5733474,
Y| 3. . (324737, 0.3421053,
2 1.

EOLUTITH

CHTION (3

D PRIZLIM USING

.233251 . »~2,833537,
.3 -4.103518,
oo . -3.221443;
31 . »y-2.5338337,
<225 . »—~4.003570,
4.337239, ~-4,734307,
4,421373, . “3 333016,

n37121,

-3 313539,

qu SD_JD_.J'

-3.100250,
-4.247266,
-4,193857,
-2.877542,
-4,208767,
-4,703236,
-2.674675,
-4.05G496,
-5.041497,
-4,37G274,
-3.829377,
-3,185777,
-3.133442,
-3, 570675.

-3, 142244,




$-5.359355, -5.538342, -5.673801, -5.757983, -5.783297, -5. 750050, :
$-5.652781,-5.434061,-5.285534, -5. (26931, -4.735006~/ !

]

DATA T1B2--3.319588,-3.557704,-3.814332,-4.087607,-4,371136»
$-4,659276, ~4.945233, ~5.2¢1 158, -5.478167, -5.707150, -5.838626»
$-6.043953,-6. 134535, -6, 1E4833, -6. 130543, -5. 029687, -5. 865297,
$-5,642867,-5.3713%0, -5.064797, ~3.536238, -3.786231+ -4. 056465,
$-4.343003,-4.641413, -4.945226, -5.247200, -5.539237, -5. 811945,
$-6.055999, -6.260418, -5, 415966, -5.516584, -6.550713, -6.518387,
$- S 415240, -6.242165,~-6.1012213,-5.725112, -5.399797, -3.744081,
$-4.005609, ~4.28857, -4.528898, -1.301821,-5.221142, -5.539232,
S~ .847568, -6.136263.-6.385407,-5.613634,-6.781725,-6.890016,
$- 6 929951, -6.839629, -5.793338, -6.614476, -6.373268, -6.072755,
$-5,.731579,-3.936482, -4.208718, -3.503405, -4,816681, -5. 143326,
$-5.478153,-5.811935, -6.136262,-6.440792,-6.714804,-6.947114,
$-7.126991,-7.2439/6, -7.290578,-7.261707,-7. 153986, -6.370878,
$-6.717139,-6.404841,-5.04983", -4. 106496, -4.388683,-4.693715,
$-5.018842,-5.359151,-5.7071.1,-5.055849, -6.395290, -6.714795,
$~7.004259, -7.249851, -7.3141304, -7. 569564, -7.621850, ~7.537948,
$-7.4836498, -7.2388°51,~-7. 041875, -6.715855, -6.343822/

(]

DATA T1B3/-4.247239,-4.537166,-4.851413, -5, 186694, ~5.538230,
$-5.898587, -6.260363, -6.613568, -6.3947089, -7.243844, -7.508522
$-7.711845, -7.848491, -v. 308425, -7.887137,-7.773087,-7.587039,
$-7.313362,-6.3384373, -6.601E63¢, -4.352339, -4.648452, -4, 969551,
$-5.312337, -5.673655,-6.043318,-6.416831,-6.781617,-7. 126969,
$-7.441813,-7.711802,-7.925710,-8.071085,-8.137910, -8. 120434,
$-8.013640,-7.820043,-7.547003, ~-7.204432,-6.811596,-4.415631,
$~-4.716214,-5.041344, -5.330302, -5.757608, -6. 134592, -6.516233,
$-6.889737, -7.243942, -7.569313, -7. 848370, -8.071077, -8.225159,
$-8.297419,-8.285615,-8.180356, -7.885588, -7, 712056, -7.363217»
$-6.961731,-4,433248,-4.734183,-5.061680,-5.412922,~5.783169,
$-6.1647r81,-6.550539,-6.929851, -7.230843, -7.621865, -7.308378,
$-8.137895,-3.237412, -8.376323, -8.367628, ~8.26581 4, -8. 073288,
$-7.735413, -7.445483, -7. 043072, -4.402068, -4.702805, -5. 028218,
$-5.379106,~-5.749601,-6.130437,~-6.518531, -6,899265, ~7.261659,
$-7.537524, -7.8E6923, -8. 120401, -8.285385, -8. 367567, ~8.363758,
$~-8.265618,-8.074385,-7.801117,~7.451618,-7.047560~/

DATA T1B4--4.3213397,-4.617910,-4.338938, -5.285676+ -5.652307»
$-6.029568+-6.414758, -6.793152, ~7. 153833, -7. 489248, -7 . 778864,
8.013537,-8.180719,-8.265745, -8.265612,-8.171591,-7.985176,
7.716002,~7,370826,-6.970863, -4.193810,-4.481816,~4.796561,
5.135366,-5.4393372, -5.8652385 -6.242077+ -6.614398, ~6.970830,
-7.299675, -7.536987, ~7.820012s -7.985555, -8. 073266, 8. 074875,
7.985171,-7.806041,-7.5416983, ~7.205032, -6.814478,-4.022610,
4.303358,-4.606305, -4.936086, -5.284853,-5.642713,-6.011492,
6
7.
6.
S.

.372695,-5.717078,-7.041131,-7.319499, -7.546800,~7.711523,
796263, ~7. 800802, ~7.715782, ~7.541672, -7.28750S, -6. 860953,
531414,-3.815741,-4.084604, ~4.376095, -4.6318930, -5. 026501,
371237,-5.7246559, ~5.072331, -6.404786,-6.715491, -6. 984646,
7.204297, -7 .352387, -7 .446387, -7.451482, ~7. 370689, ~7. 205016,
6.8603951,-6.647758, -6.283551, ~3.583633,-3.837366,-4. 116637,
$-4.416831,-4.7343953, -5.054746, -5.399747, ~5,731531, -6.049792,
$-6.3437380, -6.601654,-6.811564,-6.861704, -7. 043052, -7. 047545,
$-6.970853,-6.814473,-6.531412, -6.283551,~5,337218/

-
-
$-
$-
$-
$-
5=
$-
$-
$-
$-
$-

(g

DATA T2B1~s .478933, .448750, .413085, .372015, .325851,
.275473, .221334,» .165343,» .111361, .058370s .009911,
-.031690, -.0G41n2, -.085585, -.094622, -.090432, -.073359,
-.043393, -.9204235, .043083, .448750, .417191, .379138,
.333726. .286311, .233105, .176530, .117718,» .058754,
.002353. -.048337. -.033287, -.127655,» -.150734, -.160524,
-.135183, -.138052, -.1072%9, -.0865052, -.014593, .413085,
.379139. .338633. .29204Y, .239587, .182074, ,121051,
.057764, -,005397, -.0665093, -.121836s -.169745, -.207118,
-.232144, -.242333, -.238474, -.219272, -.186125, -.141026,
-.03rt2s. 372015, .335722y .292045, .241840, .185165,
.122577, .055652, -.012216s, ~.081321, -,147148, -.208247,
.2893841, -.301342, -.329721, -.3419394, -,337682, -.317244,
.231823, -.233030, -.174720, .325853, .286305, .238585,
. 185165, .123530, .03525!s -.016754s -.092230, -.168236,
.240457, -.307984, -,36G265, -.411801, -.443187, -.457441,
.453449, -.431711, -.393647s -.340704, -.277178~/

i
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DATA T2B2/ .275481, .233107, .182078s .122678, .055252,
132
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-.019957, -.093575,
-.434474, -.535735,
-.519418, -.452044,

S

S

S

5 .055559, -.016745,
$ -.457380, -.540G24,
$ —.727640, —-.703371,
S .117718,  .057768,
S -.376376, —.478G04,
$ -.833284, -.832231,
S -.657432, .111367,
$ -.234744, -.369092,
$ -.833575, ~.950848,
s _.950482, '-88745?:
S —.147116s -.240422,
$ -.815491, -.927263,
S

-1.195935,~1.168303,

DATA TeB3- .009320,
-.418750, —-.540533,
-1.155702,-1.243353,
-1.251056,-1. 177638,
-.260310, -.355224,
-1. 095898,—1 13553?-
-1.431651,-1.453330,
-. 127385, -.207034,
—.81 315, -.980333,
-1.544190,-1.587655;
-1.301853, -.085572,»
-.5703820, -.71GG603,
-1.435525,-1.5441837,
-1.531147,-1.437287,
-.341305, -.457313,
-1.194117,~1.342292,
-1.732707,-1.7033E3,

Ut L’) £ (."' {,i “r {ﬂ L’i 1 Ut L'I L) © L’O Li “

DATA 7284/ -.080415;,

1

$ —-.534014, -,727479,
$-1.431618,-1., 583438,
$-1.6583304,-1.582
$ ~-.317213, .431681;
S- 1 168773,-1.318375, -
$-1.720745,-1.635739,
$ —-.107112, —-.185057,
S —.80?339 -.850437,
$-1,591087,-1.643312,
$-1,353325, -.004278,
$ -,432003, -.593317,
$-1.306202,-1,415145
$-1.483333,-1. 35373;:
S -.174700, -.277153,
S —.940093; 1.073294, -
$-1.443331,-1,422303, -

DATA 7331/ .125993,
S -.,097453, -.073531,
$ .332832, .33 3335,
S .103349, 100115,
S —.lOlBSEs —.14?459,
S  .10391G, .203773,
S .140192, .Ooa’”’
S -.042059, -.110341,
$ —-.174345, —.031441a
S .139114, ,113010,
5 —-.070029, -.033116,
$ -.335122, -,318555,
5 .125923, .130340,
$ -.258303, -.233312,
S -.303133, -.371130,
S -,083313, .007775,

.235517, -.339372,
JATH T332/ -.037453,

5 ~.4324533, -.410533,
5 .045313,  .012373,
5o-.8017304, —-.430710,
5 o-.3105032, -.234472,

-.131433,

~.5703941,
-.333094,
-.093573,
~-.613944,
-.639145,
-.012209,
-.576497,
-.830751,

. 058760,
-.478502,
-1.012034,
-.788765)
-.345242,
-1.025851,
-1.114303,

—-.048883,
-.658649,
-1.307233,
-1.075312»
-.484457,
-1.2714393,
-1.334011,
~-.301774,
-1.1052381,
-1.595533,
-. 150704,
-.859249,
-1.624282,
-1.380516,

=.3537453,
-1.475304,
-1.643403,

-. 155055,
-.880622,
-1.681031,
»—1.443235,
-.551025,
1.4533913,
-1.635080,
~-.281683,
-1.114824,
-1.658212,
-.064950,

-.733545,

»—1.497245, -

-1.234420,
—.333073a
.1938135,
-u08393’

.075205,
-.024216,
. 3942591,
. 130245,
-. 167279,
.280?41
. 322550,
-.176734,
.029335a
.013333,
-.101331,
~.235733,
077332,
-.216510,
-.402143,
.054722,
-.415238,

~. 1537257,

~. 233583,
-.033323,
-.4122335

-.341037 Oy

-.2647483,
-.587490,
.2213338»
-.183203,
-.670245,
-.588471,
-.0322221,
-.668670,
-.855335,
-.005501,
-.539338,
-1.038636,
.058377,
-.457338»
-1.105371,
1.035203,

-.121823,
-.7393438,
-1.342371,
-.031673,
-.5i3001,
-1.355755,
-1.305258,
-.411703,
~1.2433089,
-1.567357,
-.232123,
-1.012019,
~-1.6711186,
—-. 094606,
-.730036,
-1.587562,
-1.548036,

-.238425,
-1.038359,
-1.732704,

-.073341,

-.703338,
-1.557348,
-1.541078,

-.333448,
-1.250919,
-1.835070,
—. 140373,
-.237434,
1.547978,

.043116,
~.520818,
~1.301358,
-1.234419,

.017325,
. 030504,
.237118,
.075205,
-.149574,
.305533,
.020287,
-.228232,
. 134458,
-.054513,
=. 175773
~-. 158235,
-.017034,
-.0392103,
-.334534,
.051930,
-.403409,

~.345255y ~.419762»
~.584053s —-.561048,
.175583, .121053,
~-.276559, -.365096,
-.710844, -.730248,
-.520333s .1EB5438,
-.181430, -.27B6567,
-.749294, -.813604,
-.807546s -.738E671,
-.081314, -.168230,
-.598110, -.799441,
-1.038581,-1.012203»
.002873, -.066084,
-.576454, -.638107,
-1.163352,~1.194275,
-.340054~
-.203226, -.307857,

~.92r260,-1.048283,
-1.3453980,-1.318338,

-.083256,
=.749258,

-1.4388631, -

-1.198151,
~.3335703»
-1.355751,

-.169727,
-.888666,
1.475942,
-.064083,
-.670135,

-1.468463,

~1.5056854,-1.415280,

-.323591,

-.443149,

-1.163313,-1.307269,

-1.581080,
-.160425,

-1.854075,

-.242852,

-.8382109,-1.038616»

-1.671092, -

~1.428358~
-.337588»

1.720865,

-.453314,

-1.195767,-1.3458395,

-1.746057, -

-.138027,

1.720747,
-.218250,

-.855305,~-1.012183,
-1.654065,-1.706357,

-1.422811,
-.513358»
~-1.393928,

-.232392,

-.043975,
-.658304,

-1.506649,
-1.575540, -

1.483884,
-.340577,

~1.035027,-1.177542,
-1.552803,-1.541071,

-.014531,
-.537461,

-.087106,
-.738745,

~1.380506,-1.428362,

-1.173408~

-.038118,
.162310,
.212325,
.020373,

-.091633,
.233781,
.033445,

=.251777,
.205931.

-. 1038334,

-.250301,

-.044530,

—-. 1274347,

=. 147420,

-.317027,

-.023335s

-.3233357

-.335117,
-.1013519,
~.337533s
~.1.13416,

-.255745,

-.080112,
.261036»
. 143734,

-.042050,

-.002502,
.221882,
.017325,

-.234698,
.223217,

-.1038166,

~.308100,
. 060156,

-.221919,

-.228263,

-.213899,

-.13E876,

-.402140,
-.000451,
-.4651883,
-.234633»
-.174111,

i
i
1
;
!
}
i
i
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S -.045230, ,053343, ,0393%7, .040849, -.074972, -.22180E,
S -.355340, -.4535223, -.432492, -.447939, -.331213, -.024211,
S -.091514, -,174497, -.253573, -.315937, -.335648, -,295742,
S -.197405, -.0333%2, .057300, .183109, .187597, ,122775,
S -.004351, -.150943, -.272313, -.341648, -.340935, -,.28862E.
S -.220243, .0B50503, -.002494, -.031435, -.159287, -.213890,
S -.224373s -.174105, -.085350, .073450, .206813, .293471,
S .301633, .219454, .085174, -.048721, -.135533, -.160111,
$ -.115001, =-.033333, .032232, .182311, .104116, .029897,
S -.044440, -.053479, -.101490, -.045247, .06728S, .20681S,
S .331725, .400547, .33S733, .285505, .145475, .028720,
S -.0082¢77, .0335383s, .130024, .248837, .327546/

DATA T333- .251032, .208357, .134488, .060196, .007841,
$ -.000435, .033339, .163107, .233475, .400549, .443089,
S .337743, .253392, .120930, .023570, .046584, .161454,
S .333233, .495164, .S531070, .332953, .280758, .205934,
S .125913, .064725, .045324, .0383512, .187555, .301687,
S .385745, .397728, .315747, 153868, -.011371, -.090161,
$ -.024023, .158554, .401389, .B14031, .713694, .359952,
S .395744, .223233, .130337, .051933, .012984, .040670,
S .122535, .219465, .288357, .263328, .153868, -.041887,
S -.237410, -.321575, -.230112, .000162,» .291385, .551835,
S .675303, .342575, .283735, .189108, .077328, -.023385,
5 -.083322, -.075012, -.004580, .085177, .145441, .120914,
S -.011972, -.237410, -.453370, -.551218, -.473735, -.231550,
s .084315, .3rS333, .515872, .237103, .221900, .113007,
S -.017075, ~-.138334, -.2197186, -.221952, -.151058, -.048722,
S .023394, .028355, -.090070, -.321295, -.561147, -.693219,
S -.541933, -.432564» -.115902, .167791, .309578/

DATA T334~ .212612s .140202» .018682, -.127456, -.2E5623,
S -.357632, -.3335384, -.272435, -.135537,» -.003309, .046566,
$ -.023333, ~-.229317s» -.473857, -.641928, -.650813, -.507E41,
S -.244436, .003317,» .145796, .143724, .065254, -.064623,
S -.221921, -.359357, -.461831, -.455236, ~.341655, -.160116,
$ .0333835s .l61442, .158556,» .000188, -,231535, -.432552,
$ -.507633,» -.443508, -.257927, -.054143, .088162, .103541,
$ .023033, -.1094839, -.268428, -.415111, =-,501757, -.482510,
S -.341024, -.115011, .129941, .3331856, .4014383, .291788,
S .094425, -.115535, -.244178, -.257835, -.1358802, .005410,
S .097410, ,100103, .020356, -.109138, -.263262s -.403320,
5 -.430831, -.443032, -.283581, -.035947, .248778, .4386127,
S .614109, .552076, .379730,» .1579S2, .003397, -.054118,
S .005418, .104593, .179123, .130242, .053441, -.070020,
$ -.216505, -.348323, -.419277, -.381208, -.220246, .032221,
5 .327523, .S31051, .713381, .675303, .515886, .309701,
S .143329, .0583182, .097421,» .179127, .2472367/

INTERPOLATZ HIONLINZAR SOLUTION BY QUADRATICS

CALL CUADRD(X, ¢ TASLE» GRID, GRID, NGRIDy NGRID: NGRDDs NGRDDs DERUSL)

TRUZ = DERLSL(B)

PZTURH
=i
FULCTION WINDZRY, X, YD

RZAL DIRUSL(B)Y, GRIN(9), TAB(S9,9)
3ATA NGRID, ™GERID, GRID 49, 9, 0., 0.123, 0.250
$9.373, 9.599, 0.5235, 0.750, 0,373, 1.00/

””P‘U’TPQ" SILUTION OF NONLINZAR PROBLEM FOR NONLINEARR

DATA  TA3s -.Uﬂ99 7,-1.223330,-1.342409,-1.591250,~-1.813110,
3-1.97%3 2.041549%,~1. 3734;0, 1.731410,-1.0393850, -1.362380,
5=1,57 1.323779, -2. 33229, -2.377530,-2.433420, ~2. 382970,
52,1037 -1.34232%, -1, ;483107—1.9?3700,-2.303520;-2.599760,
5-2.221 2.223330,-2, 34;:307-2.533?707—1.531240--1.933780,
5-2,3773F 2.377299,-3,0223529,-3.233239,-3.420340, -3. 346720,
5=3.771423,-1.31393% 2 ‘?3300:-_°3437391 -3.022510,-3.418130,
5-3.722739,-3.33725% - J]4307‘3 434220,-1,975310, 2. 377650,
5-2.8243792, ~ ¢.2333_ ,—3 ?337‘0, .022359,~4,2325305-4.239560,
5-3,037237,-2.944310, 8.453333,-2,323340a'3.420310;—3.897240»

-
134




3 5-1.232370,-4.522430, -4, 454770, -4,071729, -1,973430, -2, 382940,
5~2.3-2259,-3,3435892, -3, 351130, -4,223540, -4,434750, -4.461540,
3 RER 273, -1.731370, -2. 1123312, -2,3723749, -3.001330, -3.454290,
5 573.337937, -4.071710, —4.153229, ~3,.55355307
~1
- o THTZRPOLATE NONLINZIAR SOLYTICON 3Y QUASRATICS
3 Catl QUADRDLL, Y, TAB, CRID, GRIND, NGRID, NGRID, NGRDD, NGRDD, DERUSL )
. 3 o= DZRUSLMINDZIRY)
2C
3 PETURM
3 b
3 FUNCTIONH R(X,Y)
3 R = 11,-7(l. + 10.%¥d{(5sXs¥Y))
3 FZTURN
3 p)
3 FUNCTICH R1(X,Y)
3 R1 = 110,701, +10.=H(G, 5 Y)Y ne22(4, X, ¥)
3 RITURN
3 ZND
3 FUNCTION R20 V)
3 P2 = =110.701,+10,=0l(B, Xy V) ) ux220(5, X, ¥)
3 RZTURH
3 M3
’EDE

KR ISENEENRNNR

* NhCPD a3 =

2000021002000
THO DIMZNSIONS § CONSTANT COZFFICIENTS
URKS + UYYs - (E)US = FUOLY)
DIRICHLET
K=0. » U=TRUE(X,Y)
®=1l. » U=TRUE(X,Y)
Y=0, , U=TRUZ(X,'Y)
V=1, » U=TRUZ(X,Y)
FUNCTION TRUZ(XsY)
TRUZ = COS(&B#Y)+SIMH(&B*(X-Y))
RZTURN
END
FUNCTION F(X, YD)
BIMY = AB#(K-Y)
B2 = (&B)=(&3)
Uitk = =B2=3TH{BXMY)
U = CO3raB='Y)+3IH(BXEMY)
Uy = -B2=U
Fo= LK+ Yy - (&Ad=U
PE!UlH
M0

1
1
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3

-

= 239009092990
1 THO DIMEN3IONS
1 (1, 20U+ (LA ==IUYYS + (2, 30UKS +
1. (15 VS = (1H(BerY=R=4)5R2)US = F (K Y)
2 DIRICH
1 2 “=0. » ()
2 V=l 6L )
2 V=), PUZ(R, ¢
2 Val. o, UsTRUIO )
3 FUNCTIOH TRUICS Y
3 SR
3 Dm0, (3, =107
3 3= L0005 2=00)
3 T =0,
‘ :
g




3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
‘.;’
-]

FUNCT
N =4

ICN ACY)
LBV s (3A)

RZTURN

D]
FLNCT
B
LY
B2
Gid
Gk
GHRK
GNY
GiYYY
GO
GoY
GhYY

L ¥ T T T I (Y I T I T O T 1Y

GYY =

v

-t
Ll
-~

—
-1
~

[ 3 I T O T 1 U I V2 I { I { O ¢ T O ¥ £ | T O 1O £ I [ 1 1}

&}
P
L I I T £ ¥ O U+ M U I P 1§

1
4

IS S U L U T

—

O FOHLY)
)

#(4=A07) #u2

JHRul = 4, 2X#Q0Y + AQYwRZ2
B.%4 - 4.#A0Y

2. #X*(AQY-X)=ALY

2. u{x3lY*x2 + 2,#X#(A0Y-X)=*A2Y
ADY =3

3. =30Y=%22A1Y
3.5(2,230Y=AlY*%2 + AQY**2*AQ2Y)
2.25=G-GD

2.232GMK/GD

2.23%GNKX/GD
2.23+(GD*3NY-GN=GDY ) /GDx=2

2,23 ((GD=GN7Y-CN#GDYY) /GD##2
+ 2,%(GN=GDY-CD=GNY)=*GDY/GD#%3)

1. + (3os#Y-X-4,) %2

~2.%(8,%Y-%~4,)

2.

16.#(8.#¥Y=-X-4.)

123,

1,70

=R/ HD=22

(—HIKK +2, #HDR=HDX/HD)/ (HD*HD)

=D/ HD==2
(=HDYY +2,3#HDY*HDY/HD)/ (HD*HD)

0.

0.

0.
0.
0.

AMAX1(0. s 4~ROY)
LT, ,02) GO TO 10
AMARL (0. (3, -37A0Y) #23)
1.0

.£9., 0.0) GO 7O 10
55

52=S5

1.

0.

-Aly

=AY

-3, #(3.-X/A0Y) %=2/A0Y

G.#(3.=X/R0Y) 7A0Y =2

3.5 (3. =%/A0Y ) 22X =AlY /A0 Y#22

G, (3, ={7A0Y) = (K=AlY/A0Y=22) 222 +
3,233, -/N0 ) wn2e (R2Y-2, #A1 Y22 /A0Y ) /A0Y # %2
/5
(23-/S
W3+ 2.5 (R-5%R¢)/S3
(R¢=-0%37)/5
(GuR(V=Ru3VV) /82 =+ 2,#(Ru#5Y-52RY)=5Y/S3

TR -D)

K- Q00T

P - YRT

T R

1.=T) = GuT¥ + MY

=T) =2.4G82T8 = GaTHX + HXX
G#TV + HY

230ETY = GETYY + HYY

X

(1
1,
(1

PRV Ryl




FUNCTION CDXU(X)
CDXU = 2.#X
RETURN

END

FUNCTION CDYU(Y)
CDYU = 16.=Y*A(Y)
RETURN

CND

WWUWWWWWWW

*EOR

23RN NL S
* MACRO S5 =
RRESAERERERER

* 2022021200220

1 TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ HOMOGENEDUS

1. POISSON $ LAPLACE

1 UXX$ + UYYS$ = 0.

2 MIXED

2 X=0. » UX = 0,

2 X=6. » U = F(Y)

2 ¥=0. » MIXED = (ACX)IU + (B(X)UY = G(X)

2 Y=1. » MIKED = (C(X)IU + (DKUY = H(X)

3 FUNCTION TRUE(X,Y)

3C

3C 33638 36 98 36 55 3 0 3030 6 5830 36 3035 36 300638 36 34 3 31 20 38 35 3026 3 3636 3626 3606 30 3038 06 3436 96 36 36 36 3098 3 34 36 3¢

3C % *

3C ® MACRO S5 PARAMETERS *

3C 3 »*

3C 33638 J6 2436 51 6 20303 2258 38 06 6 36 55 SE 36 38 35 38 3 38 96 030 6030 36 36 35 96 36 36 30 0620 3606 08 98 98 36 36 36 36 3F 3 3 3¢

3 * *

3 = A I BI1CTIMD »

3 * i I I »

3 11 31 111 »

3 = I I I *

3 = 31 21118 *

3 = I I I *

3 = 1t I 31 21 3 »
» I I I =
* 6 I 2 I 2 I 4 *

. % 3*

383638 3 3 38 3 J 36 305838 38 34 3035 355 3 55 36 I 3736 36 I 3E 30 I SEIE 30 90 00 T 0 33 20306 NI 26 20 M IT N3

REAL DERUSL(B)s TABLE(20,20), GRIDX(20),» GRIDY(20),
T1B1(100),» T1B2(100)s T1B3(100)s T1B4(100),
T2B1(100), T2B2(100), T2B3(100)s T2B4(100),
T3B1(100), T332(100)s T3B3(100)s T3B4(100),
T4B1(100), T4B2(100)s T4B3(100)s T4B4(100)

EQUIVALENCE (TARBLE(1, 1) » T&DB1(1)),

auatra

AWWLWWWWWWWLWWWWWWWWLWWWWWWWW
0ooOoO0Oon

] (TABLE(L, B) » T&DB2(1)),
] (TABLE(1,11) » T&DB3(1))s
S (TABLE(1,16) » T&DB4(1))

DATA NGRID, NGRDD-/20, 20/

DATA GRIDX-0.0000000, 0.3157333, 0.5315783s 0.9473684,
$1.2531579, 1.57834v4, 1.83947328, 2.2105283» 2.5253153,
$2.3421033, 3.15738947, 3.4733842, 3.7834737, 4.1052632,
$4.4210525, 4.7333421, 5.0323315, 5.3584211, 5.6842105,
$5.0000009/

DATA GRIDY~0.0000000, 0.0523316, 0.1052832, 0.1578947,
$50.2105253, 0.2531573, 0.31573395, 0.3334211, 0.4210525,
30.47323342, 0.5233153. 0.578347v4, 0.63157339, 0.684210S,
$0.7353421, 0.7834737, 0.3421053s 0.8347333,» 0.9473584,
$1.0000000/

3C

3C APPROXKIMATE SOLUTION OF PROBLEM USING

2C P3-C1 COLLOCATION (3 ¥ 8 GRIM

3C .

3 DATA T131- 1.000009, 1.005557, .S83%21, .420922, .084411,
3 S .035573, -.003333, -.015701, -.009375, -.002313, .008574,
3 S .024493, .047173, ,031810, .1353551, .224512, .335447,
3 5 .574539, .325133, ,183333, .3%93513, .901037, .853587,
3 S .333049, .039743, .037577, .000423, -.012505, -.007912,
3 S -.0016390, .093149, 024773, .047193, .0316G84, .135738,
3 5 .222411, ,333273, ,337131, .82!839, .353473, .653182,
3 S .333271, .773573, .479049, ,123333, .043542, .00GGS3,
3 3 -.097349, -.003275, -,029533, ,033340, .024335, .045719,
3 3 .03103%  .134730, 217433, .342537, .548324, .7G2227,
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WWWWWWWWWWWUWUWWWWLWWLWWWOWWWWW

(]

(%]

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

.679519,
.0352702,
024734,
«533720,
. 335742,
.091201,
.208415,

auauaLauna

DATA T1B32/
.051201,
.023323,
.514139,
.327593,
. 002375,
.197391,
.533313,
.292532,
.3|0q12:

«3749332

0339311
.021030,
77234,
.253307:

—

tuuuualiuatuaauaataaoun

.4339230,
.207574,
.003148,
.145711,
.312441,
. 003376,
.04r192,
1.43323s,
. 0430353,
. 013245,
+347194,
. 129589,
. 0024256,
. 102122,

auutuuuuuautuauaaav

DATA T134~/
.022834,
.003230,
.231757,
078277,
.001533,
.035445,

.7137903,
.031743:
018323,

1,183797,
.007303,

.072224,
e \J\)31
.gqggj1,
.9399103,

o~
-.7393255,

tuautauauaaaatuauaagau

DATA TR31s

.0N372232,

.N:7317
.4320111
.2331235,

7717

LT uuauLLaLu

.801162,» .300458, .703509,
011475, ~.004313, -.004335,
045114,  ,079303, .1323392,
.7525333; .931028, .744300,
143713,  .035516, .014833,
010233, .024401, ,045225,
.333227, .524903,» .7B50932,
.63t121, .576556, ,585052,
017742, .000503, -.001946,
.043333, .075258, .126165,
.773032, 1.279803, .B35654»
.154333, .082477, .019806,
.010237, .023138, .042455,
.324G34, .504710, .787354
.4380451, .3050S7, .151547,
.0001138, .002753, .010037»
.116543, .190069, .313763,
.330232, .509354, .432747,
.021353, .004730, .000374,
.033318, .065273, .110338,
.321975, 1.523152, .473274,
.135461, .069391, .021829,
.009234, .01337v1, .0323070,
.23%413+ .451522, .723357,
.427254, .403232, .344767,
.021433, .0053803, .001348,
.033222, .057531, .0395388,
.734433, 1.343305, .377170,
.1163843, .053516, .020433,
.008054, .018321, .030347,
.243815, .413428, .759331,
.253089, .180335, .102528,
.002171, .003015, .007308,
.079746, .133253, .227539,
.273529, .2685585,» .223708,
.017082, .005420, .002131,
.023834, .041451, .070033,
.672061, 1.444236, .231817,
.075480, .035645, .014486,
.005523, .011323, .020400,
.180437, .307413» .807323,
.134712, .175353, .147577,
.011863, .003314, .001697,
016585, .0239188, .050189,
.327022, 1.316522, .138097,
.045743, .022337,» .0034l2,
.003435, ,007127, .01235S0,
.123353, .210137, .426129,
.073:u3’ .051183, .023743,
.000343, .001977, .002372,
.023%321, .044223, .101410,
.045333, .043433, .0355335,
.002359, .000843, .000303,
.004393, .003357, .013440,
«153543, 1.0382473, .080000,
.0909000, .000902, .000705,
.000015’ .093303, -.020333,
047770,  .042149, -,031322,
.137037, .N37033, 037042,
137434, 323537, .041339,
.i33973, .03(84?y .114534,
707037, 171034, 033793,
.033189, .335?34, 023323,
013912,  ,9:iC313, .033231,
CZ3T247,  .453579, .337139,
.232317%3, 133 .132217,
L3372, z
J114173, e

,031133,  .93LZT

.C”'JJ., L2333, ,OZ_EA?,
LOZ3LT7, : 1TES05,
590255, . : o724,

VLG
g e e ————— - = =

. 387042,
.000332,
.213548,
+ 7358088,

-.001733,

1.

A

1

.

1.

1.

1

.078218,
120886/

.351887»
.001772,
.203833,
.615592,
.002285,
.073257,
384511,
.063126,
.022211,
.452449,
.283433,
.002973»
.180840,
.453862»
.005311,
.052150,
.548161~

.232561,
.003221,
. 153404,
.353428»
.005302,
.052530,
528924,
.043458,
.0151339,
.384181,
.156100,
.002752,
« 117335,
.220165
.004591,
+ 035466,
384541~

. 103505,
.002035,
+034775,
. 130873,
.003214,
.022832,
242253,
.015170,
.0050483,
. 153508,
.025492,
.000555»
.021335,
.000000,
.000004,
001713,
.000000~/

.037095,
+037231,
. 191354,
.033179,
.033414,
.033133,
.303031,
.N33323,
.020335,
.470552,
.031243,
« 023795,
L1321,

02337970

. 144879,
.010016»
. 342836,
.643791,
.003249,
.130098,

« 159677,
+010264,
. 333255,
.531081,
.000822,
.121987,
.583002
.021175,
.040570»
.798221,
. 148548,
.00S690,
.300830s
. 388035,
.001444,
. 1040639,

. 127787,
.008713,
.268094,
.303185,
.002086»
.088189,
.327949,
.018712,
.027323
.723145,
. 090615,
. 008455,
.204819,
. 185339,
.001962y
.060449,

.0B0B16»
. 004537,
. 154888,
.110217,
.001360,
. 039263,
.091856»
. 005793
.008746,
« 303585,
.014754,
.001222»
.074371,
.000000,
+000052»
.008557,

.037003»
. 017225,
.286786»
.035128»
. 033499,
. 114894,
.033143,
.0335G3»
032405,
.G33094,
031”“2v

015391,
'1(]'} 10112,
SO0

edunnia




T T AT T R T

LBC5313

LS3IYY5,
73IENT7,

.LVPIE

N > T30 17T 020023, 020765,
) 5. PHRE YIGATS, LN333232, 110377,
J } BRI I LI o L233370 7

o L0=V333, 027379,
i LU23331, 015531
3 B L173393, .cuqﬂBOo
3 N . 023559, 025375,
3 ] . 23052, .025159,
3 b 031730, .103G32,
3 3 1,1935i33, .023383»
3 3 .023333,  .023755,
3 3 M .021333, . 034567,
3 5L, 21771, .6839332,
3 3 EE <021 51 .021479, 021518,
2 S 2 .N21747, S75, 013753, .017377»
: S 7 .033 43 n3, . 154379, .257231,
3 53 L.103732, 37315 31, .015343, .015524,
3 B L 1iG352 .013302; 37> .013331, .019735,
3 300000, 113315 32, .052332, .088355
3 RS S O 244231 11, . 234310, 1.323871/
3 L017371, 217353, .017337, .017G23,
3 5 - .013247, .015073,
3 S .133123, .229423,
3 3 .015511, .01S6ig,
3 5 1372 .015922, ,0158G7
3 S L013710, i 1332 .044335, 075104,
3 S 212343, JZ311i37 .3379742, 1.310334, .012850,
3 S L.713333, . Ni3323, D .013753, .013864,
3 > . .N13372, .012707, 013231, . 023765,
3 3. .057841,  .113349, .323033, .61£398,
3 51, L.011709, L11703, 011724, ,011750,
3 5 .01i737,  LJ11837, .01i31e, .0103i5, .010690,
3 B3] 029222, .033329, . 100738, .175310,
3 5 73327, 1.2372%83 .003762, .0097G0,
3 3 203723, .003223, .022334, .003321, .009733,
3 5. a324, 0 J003931, 011433, .017324,  .039237, .051532,
3 3 737239, 134484, .233334, .520373, 1.1355337
ac
3 DATA T834/ . 007390, .397313, .097303, .007321, ,007841,
3 3 . 3IvEs .30731i3, 007731, .007324, .007045’
3 3 ,AWC3K2 .1314585, 042729, .072445, 32593,
3 3. .431544, .003339, .003332, -003835;
3 5. .905374, .033331, ,005342, .005837,
3 S0, . 1935334 N5, ,0i2325, .033492,
3 S a‘::j:s’ 102324, 1392323, 253123, 1.03543533, . 003300,
3 > .023393, .093393, ,0733i3, .003331, 0035836,
3 3 LA03399,  .033577,  ,033737, ,005043, .007E21,
3 5] LA24705, .023451,  .9Z3%37, .133232, 260163
3 5 971539, .Dﬁ_maﬁa 3 .N31534, .001S58,
3 > .091939, . .,001343, .001915,
z 3 L0539, 015731,  ,0i3233, .0G63702
3 J L131375, 2977309, .000000, 000000,
3 5 .323397%, 0’9?99 .999974t -.009004, .000045,
5 5 LN9N9%13, .393K73a .29933 .021423, 007419,
3 5= 749342,  .9Z3E117, =”3:351: 3370337
3 73317 1.,979399, Q.J. .5332073,  .353979,
3 50 L, =473344, ..433337 I .543330, .B93815,
3 5 LVEZ3RD7, 794773, .3943731, .9793220,
3 S01.970357%4, 1.033190, .3221183, .GIIEE9,
3 5 .374537, 40321135, .541333, .594054,
3 5 .342324, 73232, 344230, .825557,
3 50 02319, 333473, 875323,
3 5 5rETE5, La33533,  .501270,
3 50 .70%%3, 754535,

5 79, 1.039852,

S 'GSU??;

% GE3313

TILILI LI WL LI

]
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DATA T332/
.439241,
. 745325,

1.033453,
.549959,
5518353,
. 945915,
.G23197,
.534537,
+ 344355,

1.474852,
.508934,
743317,

1.0431G3,
. 506573,
.655227,
.9467449,

tLuauauuaaduouagauaaaia

(]

DATA 1333~/
.5175397,

. 747655,
1.055993,
477473,
.6353817,
.945031,
.382333,
.508135,
.844623,
.493235,
.530525,
748173,
.061465,
.433451,
638716,
+ 944150,

DATA T334~
.538402,
. 748823,

1.061530,
.4143915,
.558471,
.941339,
. 117594,
.585512,
.843338,

1.153707,
.543431,
. 748343,

1.053341,
.411523,
.6538175,
.840470,

—

-
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]
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(]

DATA T431/
. 004535,
.035733,
.104731,
.004335,
.004923,
. 109370,
.034147,
.004233,
037349,

3.103754,
. 093340,
012042,

1.395242,
.NN3533,
. 097223,
3160351,

Lououoauaauautaadalaadg

Lr Ov

]

DA™y 74527
5 L0000 2,
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SODL150 0
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1.053393),
.492333,
.G23541,

1.001241,
500373,
.595101,
.3383323,
5733933,
«332215,
7352377,

1.140332,
.500810,
.700333,

1.0028657,

.473230,

.540377,

. 725333,
1.169097,

.504919,

.700339,
1.001697,
.403316,
.614192,
. 895053,
.330189,
«5590570,
755107,
. 172130,
.503230,
.7023357,
.897884,

—-

.231753,
.555710,
« 797220,
1.156720,
.527255,
.702303»
.993342,
. 184340,
.618327,
.893412,
.031935,
.552332,
785779,
1.130513,
.5383934,
. 702642,
.933573,

.0045390,
.004342,
023712,
-.053793,
.003401,
. 095333,
.235333,
.004145,
004353,
.N34759,
.0939399,
.093324,
.020933,
3.543543
.003331,
. 007373

e~z
. 353437,

0035413,
.0033.173,
.N29597,
5.055313,

. 25722,
53773335,
.344315,
1,279323,
.1133512,
. 248743
1.042705,
.335079,
5323520,
.943313,
.575160,
.555313,
.8344351,
1.525152,
.512503,
747743
1.054333,

.473565,
.372332,
.344519,
1.548305,»
.522104,
. 747820,
1.059347,
.451133,
.B857744,
. 945775,
.332039,
373407,
.3441382,
1.444325S,
.9534303»
. 7438573
1.0625835,

.223338»
.533532»
.844218,
1.316322,
.542941,
« 748453,
1.057515
+403226,
.650350,
.942487,
057597,
.537605
«343544,
1.082473,
.559513
« 743417,
1.043731,

.0043530,
.024523,
.003709,
2.339975,
.004404,
.003333,
.639533»
.004143,
.005931,
. 173514,
.905305,
004113,
-03033%»
11.:02243,
003797,
.113753,
1.7E5135,

SAN3414,
003742,
723535,

15.3223351,

.£35409,
502179,
.334453,
.573323
.524344,
. 735550,
1.0352038,
.497445,
.233397,
1.092076,
.550576,
507312,
.394030,
.529037,
.S37772,
.797230,
1.158573s

.482538,
.511282»
.834575,
.423301,
.334280,
.735159,
1.174313,
.502343,
.701793,
1.000358»
.351638,
.515425,
.893513
.239770,
.554113,
797130,
1.165017,

.27 1615
617504,
.833333,
. 1835885,
.557338,
.733813,»
1.145237,
.532133,
.703191,
.S303575,
.101374,
.513930,
.832211,
. 0350735,
+5533490,
. 7235385,
1.123374,

.004530,
.004754,
.025193,
.034335,
.004435,
.011393,
1.355083,
+004135,
.023337,
.59033514,
.003303,
034477,
. 112552,
.092355,
023775,
023337,

+583257,
.649372,
.944033,
6762351,
.561502»
.844727
.394511,
.501934,
. 745944,
«045757,
.523659,
.B652453,
.944345,
. 528689,
570767
.844303,
1.543161~

—

—

+492438,
.655203»
.945538»
.430853»
.575149,
.344393,
1.523924,
.525040,
. 743449,
1.062770,
.448532,
.657173,
.943345,
.281354,
.581853,
.844327,
1.384541/

.421767,
.658321,
.343431,
174313,
.584303,
.843722,
1.242253,
+545155,
+ 749082,
1.058085,
+403775,
.653835,
.9413339,
-.008350,
+533716,
.843218,
1.000000/

.004G631,
.004543,
-.010432,
.004397,
.004473,
.023434,
4.235353,
094172,
.010163,
1,025011,
.003303,»
.005130,
.2435533,
. 003534,
.003937,

052132,

4.553083,13.337451~

093415,
+00-1233,
. 153731,
0131353,

1.0

.003422,
.003273,
.377910,
.00317'3,

.4380063,
.697281,
.999757,
.642365,
.604130,
.835743,
.628710,
.528770,
. 796444,
l1.120127,
.502732,
.693025,
1.002420,
.521735,
.608672,
.B95678,

«502985,
.700476,
1.002315,
+443190,
.612788,
.894143,
«379786,
.548526,
.797444,
1.176827,
.507531,
.701598,
.999454,
.318121,
.616550,
.894154,

.514185,
« 702674,
.995857,
.220851,
.618252,
.832208,
. 136648,
. 560966,
797521,
1.137732,
. 554883,
.703012,
.987375»
.027902,
.618954,
.890529,

. 004623,
. 004866,
.118104,
.004391,
. 004638,
.055158,
.004143,
.004212,
.016284,
2.522259,
.003918,
.007054,
.698353,
.0036651,
.004378,
. 139340,

.003435,
.008188,
1.014259,
. 003175,
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.003183, .0031893, .003237, .003327, .003543, .004136,
.005233, .003585, .016550, .032337, .081573,» .185377,
.430161, 1.137276, 2.467130, 5.235548,16.630841, .002326,
.002931, .002931, .002933, .002357, .002993, .003097.
.003337» .003985, .005245, .093363, .017708» .035597,
.083740, .202862, .473275, 1.235212,» 2.734299, 65.861943,
517.590091, .002582, .002333,» .002885, .002634, .002711,
.002760, .0023681, .003113, .003311, .005160, .009003,
.013462, .037624, .094030, .216552,» .506057,» 1.306782,
2.945252, 7.332422,18.188544, .002433, .002445, .002444,
.002454, .002473, .002520, .002623, .0028394, .003612,
.005015, .009014, .018320, .038742, .097273, .224356,
.525382, 1.350435, 3.076583, 7.631748,18.463038~

BATA T4B3-/ .002195, .002188, .002200, .0022039, .002227,
.002277, .002383, .002356,» .093387, .004813, .008874,
.018338, .039129, .098457, .227774,» ,535533, 1.366356»

3.137180, 7.762745,18.464763, .001951, .001333, .001956,
.001954, .001982, .002033,» .002140, .002409, .003136,
.004555, .003589, .018491, .033729, .097578,» .226327,
.533144, 1.354719, 3.123691, 7.722316,18.233629y» .001708,
.001712, ,001713, .001721, .001740, .001737, .001893,
.002154, .002858, .004248, .003161, .017774, .037522,
.094614, .21983%9, .518734, 1.316257, 3.033278, 7.508407,

17.808733, .001484, .001485, .001458, .001476,» .001492,
.001539, .001638» .001885, .002555, .00388Ss, .007S83,
.016635, .035398, .083837, .207383, .43909739, 1.253101,

2.853377,» 7.103634,17.224007, .001220, .001222, .001224,
.00123!, .001247, .001290, .001332, .001610, .002229,
.003448, .008375, .015346, .032579, .032805, .192738,
.451440, 1.167923, 2.611325, 6.514965,16.511740/

DATA T4B4- .000975, .000978, .0003980, .000935» .001000,
.001033, .001i22, .001323, .001885, .0023963, .00B020,
.013756, .028730, .074163, .173415, .395494, 1.064147,

2.289328, 5.712785,15.700532, .000732, .000733, .00073S,
.000741, .000751, .00078S, .000356, .001022, .001532,
.002393, .0049%4, .012100, .023362, .063768» .151100,
.322304, .946631, 1.8394933, 4.684329,14.814844, .000489,
.000439, .0004380, .0Q00498, .000302, .0Q0S33, .0005S1,
.000705, .001181, .001771, .003784, .0106864,» .017029,
.051712, .129230, .225%23, .320912, 1.445765, 3.3442°71,

13.878120, .000245, .000244, .000245, .000251, .000251,
.000230, .000324, .000357, .00038l, .001025, .002256G,
.009350, .008112, .037533, .111326, .0385028, .E93067,
.976333, 1.6935291,12.909414, .000001, .000000, .000001,
.000008, -.090005, .000027, .000NCG0, ~.000050, ,000822,
.000086, .000182, .010843, -.004507, .020433,» .103236,»

-.075919, .5693891, .502551, -.373534,11.925783~

INTERPOLATE NUMERICAL SOLUTION BY BUADRATICS

CALL BUABRD(K, Y, TABLE, CRIDX, GRINY, NGRID, NGRID» NGRDDs NGRDD»
] DZRUSL)

LR URV RN R R R R T S ]

tursuttuourtavLouvruarnuLea G

gLttt v v

TRUZ = DERUSL(G)

RETURN

END

FUNCTION F(Y)

DATA BRZAK,PI2-8&A, 1.570785327/
F = EXP(PI2*(BRIAK-Y)I=*SIN(PI2#Y) 8A=:3
RETURN

END

FUNCTION ACX)

DATA BREZAK/&A/

n=1,

IF (% .GZ. BRZAK) A=0,

RETURN

END

FUNCTION B(X)

DATA BRZAK/AA/

B =0,

IF (¥ .GEZ. BREAX) B=1.

RETURN

]




FUNCTION C(X)
gﬂTﬂ BRZAK, KASZ/&A» &C~/
= 1.
IF {A3Z .Z0. 2 .AND, X .GE. BREAK) C=0.
REZTURN
END
FUNCTION DCXD
gATﬁ BRIAKKASE/8A» 4T/
= 0.
I7 (KASZ .EO. 2 .AND, X .GE. BREAK) D=1.
REZTURN
END
FUNCTION G(X)
DATA BRZAXK»BECAY0 /8@ 2.7
G = 1./8A=23
IF (X .GE. BRZAK) G=G*EXP(DECAYO*(BREAK-X))
RZTURN
M
FUNCTION HOXO
DATA BRZAK>KRSE,» DECAY1-/8As 4Cy»&B/
H =09,
IF (KASE .EO0. 1) RETUR
IF (X .GZ. BRIAK) H=EXP(DZCAYL1#(BREAK~X))/&An=3
RZTURN
END
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THO DIMEINSIONS $ HOMOGENEOUS :
UXXS + C(XIUYYS + D(XIUXS = O. ?

DATA ALPHA/L.,

H(1) = 2.0

2(1) = 0.0

GO TO 20
10 CONTINUZ

20 CONTINUZ

U=TRUE(X,»Y)
U=TRUE(X»Y)
U=TRUE(X»Y)

¥=5.23318530718 » U=TRUZ(X,Y)
FUNCTION TRUE(XsY)
DIMINSION ALPHA(B)s W(4)s Z2(4)

.5» .25, .16568556567, -.l1» -.06GEEEBEGEE7s

$ .03333333333, -.02/
DATA W/0.34735435, .65214515, .652515, 34785485/
DATA 2/-.85113531, -0.33938:104, .33938104, .86113631/
Ir (&A .E0. 3) GO TO 10

H(1) = 0.34733485
2¢1) = -0.35113531

TRUT = 0.0 1
DI 30 I=1,2A+1
TRUZ = TRUZ + WCI)#(EXP(-Z(I1)#X*SINCY))®
s COS(Z(I)#X=COS(Y) I+EXP(=2( 1) #X=COS(Y) )
s COS(Z(I)#X=SIN(Y}))
30 CONTINUZ
D3 49 I=1,83
TRUZ = TRUZ + ALPHACT)#R=#(1+I1)&COSC(I+1)#Y)
49 CONTINUZ
RITURN
END
FURCTION CCO
C =0,
IF (% JNI. 0.) C = l,/%a=2 ;
RITURMN :
EHD
FUHCTION DD
D=0,
TF (X JNZ. 0.) D = 1.8
PITUMI
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MODATA

MODATA CONTARINS THZ INFORMATION NZEDED TO DECODZ ENCODED ELLPACK

PROGRAMS AND CHECK CONPHTTBILITY.

LINZ 1 BAS THZ NUMBEZR OF MODULES (NRMODS) IN I3 FORMAT. NEXT
FOLLOWS NRMODS PAIRS OF LINES. THE FIRST OF EACH CONTAINS A UNIOUEZ
INTEGZR IN THE RANGEZ 1, ...»NRMODS IN I3 FORMAT AND AN ELLPACK
MODULE NAMZ STARTING IN COLUMN 6. THESZ GIUZ THE CORRZISPONDENCES
BZTHZEN MODULE NUMBERS USED IN ENCODED PROGRAMS AND THE NAMES
GF MODULZS TO BT USED IN THE GENZRATED ELLPACK PROGRAM. THE SECOND
LINZ OF ThI PAIR CONTAINS A LIST OF INTEGEZRS IN 4X,30I3 FORMAT OF
THZ MJIDULE NUMBEIRS THAT MAY IMMEDIATELY FOL'OA THIS MODULE IN
ZLLPACK PROGRANMS. AFTER THIS SET OF LINES THIRE IS ONZ LINE
CONTAINING A SINGLE INTEGER IN I3 FORMAT GIVING THZ NUMBER OF
DISCRZTIZATION MODULES (RNRDIS). THIS IS FOLLOWID BY NRBIS LINES
ZACH CONTAINING A MOBULE NUMBZR IN I3 FORMAT AND 1S DIGITS
STARTING IN COLUMN S GIUVING MODULE COMPATIBILITY INFORMATION
(SZZ RJUTINIS GINPGMN AND COMPAT).

RELATZD FILEZS: GENPGMs EENFILs MACFIL, OPTFIL, GRDFIL AND OUTFIL

S-POINT STAR
14 15 16 17 32

02 7-POINT 3D

14 15 16 17

03 P3-C1 COLLOCATICN

14

04 P3-C1 GALERKIN

05 RODIZ-HZLMAOLTZ

14 16 17 32

07 LODIZ-RCRIF

14 16 17 32

03 HODJIZ 27-POINT 3D

03 FFT 9-POINT

10 2d=PzP

MARCHING ALGORITHM

12 DYAXANOU-CG

13 DYAXANOU-CG4

14 NATLRAL

27 21 22 30 31 33 34 35 35 37

1S5 RZID-BLACK

22 30 31 33 33

15 VYALEZ MIN D=5

32 31 33 34 35 38 37

17 WALE RCH

29 21 22 39 31 33 34 353 35 37
13 BAND S3LUZ (RETIRZD)
13 SYMIHITRIC BAND (RETIRIM

L e L e € i i b
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23 SOR (1TPACK 1.0 - RETIRED)
24 JACOBI SI (ITPACK 1.0 - RETIRED)
25 JmCOBI CG (ITPACK 1.0 - RETIRED)
28 SYMMETRIC SOR SI (ITPACK 1.0 - RETIRED)
. 27 SYMMETRIC SOR CG (ITPACK 1.0 - RETIRED)
23 REDUCED SYSTEM SI (ITPACK 1.0 -~ RETIRED)
23 REDUCED SYSTEM CG (ITPACK 1.0 ~ RETIRED)

30 VYALE SPARSE
31 VYALE ENVELOPE

32 NESTED DISSECTION
30 31 33 34 35 36 37
33 sSOR

34 JACO3I SI
35 JACOBI CG
35 SYMMEZTRIC SOR Sl
37 SYMMEZTRIC SOR CG
33 REDUCED SYSTEM SI F
33 REDUCED SYSTEM CG

01 2011111190111112
02 021101210411111
03 201111011811111
04 201101210200212
05 201101010200122
06 201101010200122
07 201111010200122
03 022102010200222
03 201112110200122
10 201101210111112
11 201101210111112
12 201101210111112
13 201101210111112

DA

e v e AR SRS Rl e
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ORPTFIL

OPTFIL CONTAINS INFORMATION WHICH MAY BT USED TO GENERATE THE
OPTIONS SEGMENT OF AN ELLPACK PROGRAM.

OPTFIL IS DIVIDZD UP INTO RZCORDS WHICH ARE NUMBERED 0s 1s 2s...
C. TRHZ END-OF-RZCORD IS DISIGNATED 3Y #Z0OR (’EOR ON NON-CDC
NSTALLATIONS) .

RZCORD 0 CONTAINS A DISCRIPTION OF THI PURPOSE AND ORGANIZATION
07 CPTFIL. RZCORDS 1» 2» 3»... HAUZ THZ FOLLOWING FORMAT:
LINZ 1: LINE 1 CONTAINS THZ RZCORD NUMBEZR.

LINS 2¢ LINZ 2 MUST CONTAIN THE 8 CHARACTERS OPTIONS. IN
COLUMNS 1-8, FOLLOWED ON THE SAME LINE BY ALL OF THZ OPTIONS
SZLECTED.

RELATED FILES: GENPSM, EONFIL, MACFIL, GRODFIL, QUTFIL AND MODATA

*EOR
RECORD 1
OPTIONS. TIMZ $  MEMORY $  LEVEL=!

*E0R
RZCORB 2
OPTIONS. TIME & MEMORY $  LEUVEL=2

*EOR

RzCORD 3
OPTIONS. TIME
*ECR

RECORD 4
OPTIONS. TIMZ

MEMORY & LEUEL=3

(k3

o

MEMORY

“r

LEVEL=4

Q
J
—
(w0}
=
L)
.

—
=i
uc 4
il
©»

MEMORY S LEUVEL=S
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TCH MAY 3% USZID TO GENERATE THE

CROFIL CONTAINS INFORMATION WH
GRID SIZCMINT OF AN ELLPACK PRIGRA

GROFIL 1S DIVIDID UP INTO RICORDS WHTCH ART NUMBZRZD 0s 1y 2s...

ETC. THE IND-3F-RZCORD IS DZSIGNATED BY #ZOR (’EOR ON NON-CDC
IN3TALLATIONS).,
RZCORD 0 CONTAINS A DzZS C IPTION OF THZ PURPOST AND ORGANIZATION
OF CRDFIL. RZICCORBS 1y 25 3»... HAVI THE FOLLOWING FORMAT:
LINZ 1% LINZ 1 CONTAINS THZ RECORI NUMBER.
RIMAIMING LINES: THIZ RIMAINING LINZS OF HE R CORD CONTAIN THE
CRID SIGMINT EXACTLY A3 IT MILL APPEZAR I THE GZNERATED ELLPACK
FRAGRAM. TO SPECIFY AN ELLPACK CONTINUATI ON LIND, TYPE A *.°
(2273 IN COLUMN 2. TWE INFORMATION OF T.4I3 RICORD IS COPIED

DIRZCTLY INTO THE GRID SIGMINT OF THZ GENIRATZD ELLPACK FROGRAM.
FOR PCR lﬁB'LITY PURPOSEZS, THE ZMD-3F-RECORD IS DZTECTED BY THE
PRESENCE OF A "~* (DASH) IN COLUMN t.

RZLATED FILES: GENPGM, EGNFIL, MACFIL, OPTFIL, CUTFIL AND MODATA

*EOR
. RZCOR 1
UNIFORM X = 5 $ UNIFORM ¥ = 5
*ECR
. RZCORT
UNIFORM X = 8 S UNIFORM ¥ = 8
EGR
RZCCR3 3
UNIFORM ®K=5 $ NGRIDY=12, 0.0, 0,123, 0.24633, 0.47S5532,
. 0.6373401, 0.80323, 1.0, 1,35794, 1,354323, 2.05094,
. 2.457355 3.0
az
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OUTFIL CONTAINS INFORMATION WHICH MAY BE USED TO GENERATE THE
QUTPUT SZCGMENT OF AN ELLPACK PROGRAM.

QUTFIL IS DIVIDED UP INTO RZICORDS WHICH ARE NUMBERED 0s 1s 2s...
CTC. THZ END-OF-RZCORD IS DESIGNATED BY #ZOR (’EOR ON NON-CDC
INSTALLATIONS),

RECORD 0 CONTAINS A DESCRIPTION OF THE PURPOSE AND ORGANIZATION
OF OUTFiL. RECORDS 1, 2+ 35... HAUZ THE FOLLOWING FORMAT:

LINZ 1: LINZ ! CONTAINS THZ RECORD NUMBER.

RIMAINING LINZS: THE REMAINING LINES OF THZ REZCORD CONTAIN THE
CUTPUT SZGMINT EXACTLY AS IT MILL APPZAR IN THZ GENERATED ELL-
PACK PRJOGRAM. TO SPECIFY AN ELLPACK CONTINUATION LINE, TYPE A
*.° (DIT) Ifl COLUMN 2. THE INFORMATION OF THIS RECORD IS COPIED
DIRZLCTLY INTO THZ OUTPUT SECMENT OF THE GENERATED ELLPACK
PROSRAM. FOR PIRTABILITY PURPOSES, THE END-07-RzZCORD IS
DZTZCTED BY THZ PRISENCE OF A *-° (DASH) IN COLUMN 1.

RELATED FILES: GENPGHMs EBNFIL, MACFIL, OPTFIL, GR3DFIL AND MODATA

*EOR
RZCCRD 1
x TABLE-SOLUTION $ MAX-SOLUTION $ MAX-CRROR

*E0R

RECORD

n

TGBLE-SOLUTION & PLOT-SOLUTION

*EOR
RZCORD 3
PLOT-TRUZ

*Z0R
RECORE 4
TABLE-ZRROR S  MAX-ERRCR S MAX-SOLUTION

>EOR
R=CORD 35
TABLE-TRUZ 6 TABLE-SOLUTION $  TABLE-ERRGR
2l ) N
RECGRD G

TABLZ-TRUZ $ TABLZ-SQLUTION S TA3LI-IRROR
PLOT-TRUZ ¢ PLOT-SILUTION § PLOT-ZIRRIR

RZCCRD 7
{-ERRIR

TABLE-ERRIR $ 1
PLOT-SOLUTION $ PLOT-ZRRAOR

PLOT-TRUZ $ PLO

3 ;2

P
A'_C:-\,

TN

LU




SUBROUTINE TEST(LOOP)

OoOconooo0an

TEST IS CALLED AT THE END OF THE STANDARD MODULE SEQUENCE IN
THE PDE PERFORMANCE EUALUATION TESTING., IT COMPUTES UARIOUS
PERFORMANCE MEASURES ABOUT THE RUN AND WRITES IT ONTO TAPE4.

THIS ROUTINE IS BASED UPON THE SEPT 1978 UERSION OF ELLPACK 77.

ELLPACK 77 INTERFACE

LOGICAL DIM2,DBIM3,POISON,LAPLAC, CONSTCs SELFAD, CROSST» DIRICH,

COMMON
$

COMMON
COMMON
COMMON
CoMMON
COMMON

vy

COMMON
COMMON
COMMON
$
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

/

7/
7/
/
7/
/

/
7/
/

/
s/
/

NEUMAN, MIXED, UNIFRMs DEBUGs TIMER, HOMOEQG, HOMOBC, SYMMET»
FATAL» CLOCKW, RECTAN

AXs BXy AY» BY» AZ» BZ» HXs HY s HZ» CUXXs CUXY» CUYY
CUX, CUY, CU, CUXZ, CUYZ, CUZZ, CUZ, EPSGRD

INTEGER IROT(8),HORZ, VERT, BOTHs INTERs STARs ONE» MINUS, XXXy EXTER,

PERIOD, CORNER

PROBL ~ DIM2, DIM3,POISONs, LAPLRC, CONSTC, SELFAD, HOMGEGS
CROSST» HOMOBCs DIRICHs NEUMANs MIXEDs UNIFRM

PROBR 7 AXsBXsAYsBYsAZs BZs HXs HYs HZ

PROBI - NGRIDX,NGRIDY,NGR1DZ

CPDE  ~ CUXX,CUXY» CUYY, CUXs CUYy CU, CUXZ» CUYZ, CUZ2, CUZ

CONTRL - DEBUG, TIMER, SYMMET, FATAL, RECTAN

INTEGS ~ NUMBEQ,» NUMCOE, NROWs NCOL » NBAND, IROT, LEVEL s
INITL, INDIS, INSOLs MINPUT,
MOUTPT» MEMORYs ININD, NGRDXZ, NGRDYZ»
NGRDZ2Z, MXNEQZ» MXNCOZ» NROWDZ, NCOLDZ

REALS ~ ERRMAX, SOLMAXs TRUMAX, RESMAX, TIMES(1)

BNDRY ~ IPIECE,NBOUND,NBNDPT,CLOCKH

SYMCON -~ HORZ,VERT,BOTH, INTER, STARs ONEs BLANK» MINUS,
XXXs EXTER» PERIODs CORNER

NUMCON ~ EPSGRD

GRIDXZ/ GRIDX(1)

GRIDYZ/ GRIDY(1l)

sGRIDZZ/ GRIDZ(1)
+COEFZ2Z- COEF(1)

/

IDC0ZZ- IDCOEF(1)

/TABLZ2Z7 TABLE(1)
7UNKNZZ/ UNKNWNCL)

/|
7/
/
/|
7/

NDXUZZ~ NDXUNK(1)
BCTYZZs BCTYPE(L)
INUNZZ7 INUNDX(1)
NDXE2Z7 NBDXEQ(1)
IGRIZZ- IGRID(1)

REAL ERRL2, RESMAX,RESL2
INTEGER BCTYPE

DATA NRITNS -0/, INSOL-0/, NUMBEQ-/0/

COMMON
THIS

NGRDXZ
NGRDYZ
NGRDZZ

a0

s lolely]

%
I

ITCOML1/ NRITNS
S THE NUMBER OF ITERATIONS FROM ITPACK

NGRIDX
NGRIDY
NGRIDZ

COMPUTE L-2 DISCRETE NORM AT THE NODES

RNODES = 1.0/FLOAT(NGRIDX*NGRIDY#NGRIDZ)
ERRL2 = 0.
ERR = 0.0
DO 100 IX=1,NGRIDX
DO 100 IY=1,NGRIDY

W B\

100 CONTIN

DO

UE

100 IZ2=1,NGRIDZ

E = ERROR(GRIDX(IX),GRIDY(IY)sGRIDZ(IZ)» NGRDXZ,y
NGRDYZy» NGRDZZ, GRIDX» GRIDY s GRIDZ» UNKNKN,
MXNEDQZ, NDXUNK» TABLE, COZF» IDCOEF» MXNCO2Z»
BCTYPE» INUNDX, NDXEQs IGRID)

ERRL2 = ERRL2 + EuE
ERR = AMAX1(ABS(E),ERR)

ERRL2 = SORT(ERRLA)=RNODES
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TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
ELDECL
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

b -




C TEST

C COMPUTE THE ABS. MAXIMUM AND L-2 NORM OF THE RESIDUAL TEST

: C AT THE MIDPOINTS OF EACH SUBRECTANGLE OF THE PARTITION ¥E5T
i [ EST
. RESMRX = -1, TEST
3 RESL2 = 0. TEST
RESMXR = 0. TEST

ZMIDL = 0. TEST

NZ = NGRIDZ - 1 TEST

NX = NGRIDX - TEST

NY = NGRIDY - 1 TEST

IF (DIM3) GO TO 210 TEST

C TEST

C THO-DIMENSIONAL CASE TEST

c TEST

RINTUL = 1.0/FLDAT(NX®NY) TEST

03 200 IX = 1,NX TEST

XMIBL = (GRIDX(IX)+GRIDX(IX+1))%,5 TEST

DO 200 IY = 1,NY TEST

YMIDL = (GRIDY(IY)+GRIDY(IY+1))%,5 TEST

R = RESID(XMIDL,»YMIDL,2ZMiDLs» NGRDX2, NGRDYZs NGRDZZs» GRIDX, TEST

$ GRIDY» GRIDZ, UNKNUN, MXNEQZ, NDXUNK» TABLE» COEF » TEST

$ IDCOEF» MXNCB2Z» BECTYPE» INUNDXs NDXEG, IGRID) TEST

RESMAX = AMAX1 (RESMAX,ABS(R)) TEST

RESL2 = RESLZ2 + Rx*R TEST

RHS = PDERHS(XMIDL.,YMIDL) TEST

IF (RHS .NE. 0.0) RESMKXR = AMARX](RESMXRs ABS(R/RHS)) TEST

200 CONTINUE TEST

RESL2 = SORT(RESLZ2)*RINTUL TEST

GO TO 300 TEST

C TEST

C THREE DIMENSIONAL CASE TEST

c TEST

210 CONTINUE TEST

, RINTUL = 1.0/FLOAT(NX#NY*NZ)> TEST
D0 250 IX = 1,NX TEST

XMIDL = (GRIDX(IX)+GRIDX(IX+1))#.5 TEST

DO 250 IY = 1.,NY TEST

YMIDL = (GRIDY(IY)+GRIDY(IY+1))»,§ TEST

DO 250 IZ = 1.N2 TEST

ZMIBL = (GRIDZ(I2)+GRIDZ(IZ+1))#.5 TEST

R = RESID(XMIDL, YMIDL, ZMIDL» NGRDX2, NGRDYZ, NGRDZ2Z» GRIDX, TEST

$ GRIDY, GRIDZ» UNKNWNys MXNEQZ, NDXUNK» TABLEs COEF, TEST

$ IDCOEF, MXNCOZ, BCTYPEs INUNDX» NDXEQ, IGRID) TEST

RESMAX = AMAX1(RESMAX, ABS(R)) TEST

RESL2 = RESLZ2 + R#*R TEST

RHS = PDERHS(XMIDL,YMIDL,2MIDL) TEST

IF (RHS .NE. 9.0) RESMXR = AMAX1(RESMXR,» ABS(R/RHS)) TEST

250 CONTINUE TEST

RESL2 = SART(RESL2)*RINTUL TEST

C TEST

C COMPUTE THE TOTAL EXECUTION TIME TEST

[ TEST

300 CONTINUE TEST

c TEST

C FIRST FIND NUMBER OF MODULES IN EXECUTION SEQUENCE TEST

GO 7O (303,303,303,301,303,303,301,301,301,303,301,303,303, TEST

% 391)s INDIS TEST

301 CONTINUE TEST

NRMODL = 1 TEST

GO TO 320 TEST

303 CONTINUE TEST

NRMODL = 3 TEST

320 CONTINUE TEST

C TEST

[ ADD TIME TO REFORMAT LINEAR SYSTEM (EXCEPT YALE SPARSE) TEST

IF (CINSOL .NE. 1S5) .AND. (NRMODL .EQ. 3)) TEST

$ TIMES(3) = TIMES(3) + TIMES(4) TEST

[ TEST

(o NCW COMPUTE THE TOTAL TIME TEST

4 TLTIME = 0.0 TEST
‘ DO 325 I=1,NRMODL TEST
i TLTIMZ = TLTIME + TIMESC(ID) TEST
: 325 COMTINUE TEST
¢ TEST

C FIND MAX DISTANCE BZTWZEN ANY TWO CGRID LINES TEST

150




c TEST !
IF (UNIFRM) GO TO 370 TEST 1
C TEST ]
C CASE 07 NON-UNIFORM GRID TEST :
HMAX = 0.0 TEST
DO 330 I=1,N¥ TEST
DX = GRIDX(I+1)-GRIDX(I) TEST ‘
HMAX = AMAXL (DY, HMAX) TEST i
330 CONTINUE TEST
. DO 340 I=1,NY TEST
DY = GRIDY(I+1)~GRIDY(I) TEST
HMAX = AMAXL (DY, HMAX) TEST
340 CONTINUE TEST
IF (DIM2) GO TO 380 TEST
, D0 350 I=1,N2 TEST
§ DZ = GRIDZ(I+1)-GRIDZ(I) TEST
HMAX = AMAX1 (DZ» HMAX) TEST
! 350 CONTINUE TEST
% 380 CONTINUE TEST
! GO TO 380 TEST .
; C TEST ;
C CASE OF UNIFORM GRID TEST !
‘ 370 CONTINUE TEST ‘
HMAX = AMAX1(HXs HY) TEST :
IF (DIM3) HMAX = AMAX1(HZ, HMAX) TEST '
380 CONTINUE TEST
C TEST
C WRITE SUMMARY OF ELLPACK RUN ON SAUE FILE TEST
r c TEST
; WRITE(4,1000) NGRIDXsNGRIDY» HMAX» NUMBEG, ERR, ERRMAXs ERRL2, TEST
r s RESMAX» RESMXR» RESL2, SOLMAXs NRITNS» MEMORY, TLT IME, TEST
. (TIMES(I), I=1, NRMODL) TEST
1000 FORMAT (1Xs214s 1Xs E10.20 LXs I5: 2%y 7ES. 25 1Xs I3, 1K IS, 1%, 4FG.2) ¥E§T
3 C T
RETURN TEST
END TEST
*EOR
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REAL FUNCTION CUABR(X» AUX, UALUX,N)

L N R R R N NN NN NN NN RN N NN

ELLPACK 73 ouUTPUT MODULE
FUNCTION QUADR

PURPOSE
TO PERFORM 1-D EXTRAPOLATION USING N POINTS
AT THZ POINT XK.

PRRAMETERS
AUX ~ UECTOR OF ARCUMENT UALUES
UALUX - UECTOR OF FUNCTION VALUES CORRESPONDING
TO AUX.
N - NUMBEZR OF INTERPOLATION POINTS

METHOD
DIVIDZD DIFFERENCES ARE USZD TO COMPUTE THE
EXTRAPOLATED WALUEL.
P(R) = FL + (X-QUK(L)I=F2 + (X-AUX(1))I#(X-AUX(2))=#F3

HISTORY
MODIFIED BY BILL WARD, MARCH, 1979.

L R R I R N N N N R N N N R NN RN R RN NN NN

993

’EOR

REAL AUX(N)s UALUX(N),
A Fls F2s F3> Cl, T2

Fl = UALUK(1)

Fa = (UALUX(2) - UALUX(1)) ~ (AUX(2) - AUX(1))
C1 = X = AUK(D)

BUADR = F1 + Cisf2

IF (N .EQ. 2) GO TO 983

T2 = (UALUK(3) =~ URLUX(2))Y 7 (AUX(3) = AUX(2))
F3 = (T2 = F2) » (AUX(3) - AUK(1))

GUADR = QUADBR + Cls(X -~ AUK(2))%F3

CONTINUZ

RETURN

END
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CURDR
QUALR
CuALR
cuat?
CUAC?
cuAac?
guAD?
cunt?
CUAER
CURER
CUAER
QuABR
oUADR
CUAER
cuabR
cuaBR
CUADR
QUAER
ounDR
GuAnR
QuAlR
CUABDR
CLUADR
oUADR

oUNTR
UADR
0UADR
OUATR
cnan?
OUADR
0UADR
OUADR
oUATR
cLADR
OUADR
oUADR
0UATR
QUADR
QUADR
0LADR
OLADR
CUADR
QuADR
CUADR
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