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Introduction

This report describes program SPDIKE, which is used to compute self-
potential (SP) anomalies produced by a t@ermoe]ectrica] source in the vicinity
of a vertical dike. The theory of the calculations is described in a separate
paper (Fitterman, 1982). The SP anomaly on the surface of the han—space can
be computed along a specified traverse or on a rectangular grid. In addition
to printable output, the user can request the output be written into files
suitable for plotting or contouring. The model geometry is shown in Figure
1. The model consists of a dike (region 2) of width w surrounded by two
quarter-spaces (regions 1 and 3). Each region has a conductivity o;j and a
thermoelectric coefficient Cj. The source voltages are created by the
elevated temperature along the interfaces between the adjacent regions. For
simplicity, the temperature is assumed to be constant within a Fectangular
region on each interface. These regions are buried at a depth d;, have a
vertical extent t;j, and a strike length of 1;. The temperature along the
planes y=w/2 and y=-w/2 outside of the source regions, and on the surface z=o
are assumed to be zero. The program could be easily modified to allow the
temperature inside each source region to vary. This feature has not been
implemented. The source intensities are given by S; = (Cp-Cy)Fy, and
Sp = (C3-Cp)Fy respectively.

The coordinate system is centered on the dike with the strike direction
parallel the x-axis. The center of source 1 is on the y-axis, while the
center of source 2 is located at x-offset. Notice that the coordinate system

is right handed, and that the positive z-axis points downward.



Site Dependent Modifications

This program has been run on several computer systems including Honeywell
MULTICS, IBM 370/165 DOS, and VAX/VMS 11/780. The version presented here is
intended for the VAX/VMS system. All site-dependent modifications are noted
by comments outlined with pound signs (#). If site dependent statements
replace statements which should run on most other systems, tﬁe replaced
statements have been made into comments to make reconversion easy.

VAX-11 FORTRAN does not presently support NAMELIST input. * This input
mode must be simulated by other calls (NAMSLIST, NAM$COM, NAMSREAD). To allow
optimization of the compilation the dummy labelled COMMON called "VAX" had to
be included.

In function subprograms Gl, G2, and G3 the parameter BIG must be set to
largest allowable argument for the exponential function. For proper execution
subroutine HANKEL (Anderson, 1982) requires that the results of underflows are
set to zero. This is automatically done on the VAX/VMS system.

Logical unit assignments are set in lines 860 and 870 of the main
program. Input data are read on LUIN and output results are written on
LUOUT. Program created error messages are written to LUOUT and LULOG. Output
for plotting goes to LUPLT. The first plot output is written to the initial
value of LUPLT plus one. For example, if LUSTD is set to 10 in the DATA
statement on line 870, the first plotter output file will be written on
logical unit 11. Each data set which produces plotter output increments the
value of LUPLT before writing the output.

The user must assign the input file to LUIN external to the program.
More will be said about this later when VAX operating information is

discussed.



The user may have to modify two subroutines OUTPLOT and OUTSTD, which
write output for plotting traverses and contouring gridded data
respectively. The version of OUTSTD furnished produces data in a USGS
Standard Format suitable for contouring with the Evenden CONTOUR program

(Evenden, 1975).

Other Necessary Subroutines

Three subroutines written by W. Anderson are used by this program

(Anderson, 1971, Anderson, 1982):

SPLINL _ computes spline interpolation coefficients

SPOINT - interpolates a single point using coefficients
computed by SPLINL

HANKEL - computes Hankel transform

They are included without further explanation. For more information the user

should see the above cited references.

Input Parameters

The input data are read from a file containing title information and
model parameters. An unlimited number of input data sets can be contained in
an input file. The problem title is input using a formatted read, while the
model parameters are input using NAMELIST. Use of NAMELIST allows inputting
only parameters which have been changed from the previous model.

Below is a description of the input file read from logical unit LUIN. If
allowable ranges exist on the parameters, or default values exist, they are

specified.



1.
2.

TITLE
$INPUT

TOL

ORDER

" WIDTH

OFFSET

SIGMAl

SIGMA2

SIGMA3

Cl

Cc2

C3

F1

F2

80 character data title.
parameter NAMELIST sequence containing some or all of

following:

- Hankel transform tolerance. Should be 3 orders of

magnitude smaller than desired relative accuracy.
Range: > 0 Default: 1.E-7

Gaussian integration order. Computational effort
increases as the square of this number. User should
experiment to determine value needed for desired

accuracy.

Range: 1-20 Default: 5
dike width

Range: >0 Default: 1.0

relative offset along strike of the center of Source 2
with respect to the center of Source 1. Source 1 is
centered on the y-axis (x=0)

Range: all Default: 0.0

medium 1 conductivity in S/m
Range: >0 Default: 1.0

medium 2 conductivity in S/m
Range: >0 Default: 1.0

medium 3 conductivity in S/m
Range: >0 Default: 1.0

medium 1 thermoelectric coefficient in mvV/°C
Range: all Default: 1.0

medium 2 thermoelectric coefficient in mV/9/C
Range: all Default: 1.0

medium 3 thermoelectric coefficient in mV/OC
Range: all Default: 1.0
N.B. There must be a non-zero difference
between any two thermoelectric coefficients.

source 1 temperature-in OC for contact between
regions 1 and 2.
Range: all Default: 1000

source 2 temperature in 9C for contact between
regions 2 and 3.

Range: all Default: 1000
N.B. Both source temperatures cannot be zero.



D1 - depth to top of source 1

Range: >0 Default: 1.0
Tl - vertical extent of source 1
Range: >0 Default: 1.0
L1 - strike length of source 1
Range: >0 : Default: 1.0
D2 - depth to top of source 2
Range: >0 Default: 1.0
T2 - vertical extent of source 2
Range: >0 Default: 1.0
L2 - strike length of source 2
’ Range: >0 Default: 1.0
X1 - strike coordinate for first traverse point or lower
left corner for grid computation
Range: any Default: 0.0
Y1 - perpendicular coordinate for first traverse point or
lTower left corner for grid computation
Range: any Default: =2.5
X2 - strike coordinate for last traverse point or upper right
corner for grid computation
Range: any Default: 0.0
Y2 - perpendicular coordinate for last traverse point or upper
right corner for grid computation
Range: any Default: 2.5
DX - spacing between grid points in x-direction
Range: >0 for ICTYP=3 or 4 Default: 0.0
DY - spacing between grid points in y-direction
Range: >0 for ICTYP=3 or 4 Default: 0.0
DR - spacing between traverse points
Range: >0 for ICTYP=1 or 2 Default: 0.25

ICTYP

computation type:

1=traverse computation

2=traverse plus plottable output file

3=grid computation

4=grid computation plus contourable output file
Range: 1-4 Default: 1



ISTOP - current data set action flag:
O=process current data set and continue
1=process current data set and stop
2=skip current data set and continue
Range: 0-2 Default: 1
N. B. ISTOP=2 will change any NAMELIST parameters
which were read.
A11 NAMELIST input must begin in column 2. The first and last characters must
be a § or & An example of an allowable input data set is given bejow.
Column 1
¥
1st Tinet EXAMPLE INPUT DATA SET
2nd Tinet $ INPUT WIDTH=2.0, SIGMA2=10.0,
3rd Tinet DR=0.1, ISTOP=1 §
Figure 1 contains a print out of another input data set.

Since the calculations are scale invariant, any system of distance units
can be used as long as all distances are in the same units. The solutions
depend only on the ratios of conductivities, and not the absolute conductivity
values. Thus keeping the ratios SIGMA1/SIGMA2 and SIGMA2/SIGMA3 constant will
not change the solution even if the individual conductivities are varied.

Multiple data sets can be included in one input file. Each data set
begins with a title line followed by the NAMELIST data. Parameter ISTOP
should be equal to 0 or 2 if processing of subseqent data sets is to occur.
Remember that if ISTOP=2, the calculations for the current data set will not
be performed, but any NAMELIST input variables will be read and modified. The
subsequent data set will use the previous values for the parameters in the

NAMELIST unless new values are read in.

Error Messages

Error messages can be generated during execution of the program. This is
usually the result of an input parameter being out of allowable bounds. A
sunmary error message will be written to LULOG -- usually the interactive

terminal -- and in some cases a detailed message will appear in the output



file (LUOUT). The following list contains the possible error messages and an

explanation.
1. INPUT PARAMETER - some input parameter is not within the
allowable range.
2. HANKEL TRANSFORM TABLE - The Hankel transform table will exceed the

allocated storage space (100) the size of
arrays RWORK2 and RWORK2 must be increased,
or the ratio of the maximun to minimum
distance between the observation points and
the source regions must be made smaller.

3. TRAVERSE LENGTH - the number of points in the traverse exceeds
NMAX(120), DR must be reduced, or the size
of arrays X, Y, and POT increased.

4. GRID X SIZE - the number of points in the x-direction of
the grid exceeds NMAX, DX must be reduced,
or the size of arrays X and POT increased.

5. GRID Y SIZE - the number of points in the y-direction of
the grid exceeds NMAX, DY must be reduced,
or the size of arrays Y and POT increased.

6. HANKEL TRANSFORM - an error occurred during a call to routine
HANKEL. This message can be generated for
traverse or grid calculation. Consult
Anderson (1982) for explanation of problem.

A1l errors result in termination of the current data set computations.

Qutput Description

Sample input and output files are shown in Figures 2 and 3 respectively
for a traverse calculation. The title appears at the top followed by the
model description. The last part of the output contains the distance between
observation points DR, the observation point location and computed potentials.

When calculations are made on a grid, there is an output sheet for each
value of X. Figure 4 contains an input data set for such a case. This

example produces the three pages of output shown in Figure 5.

VAX/VMS Operating Instructions

Use of program SPDIKE on the VAX/VMS system is relatively easy. First the

user creates a file which contains the input data. The input file is assigned



to logical unit LUIN, which is set to 9 in the present version. The output is
written to a file called FOR010.DAT. Changing the values of LUOUT will modify
this. If plottable output is requested (ICTYP=2 or 4), files named
FORO11.DAT, FORO12.DAT, etc. will be created--one for each input data set.
Listed below are the commands which will perform the execution.of SPDIKE

$ASSIGN input_file FOR009

$RUN DRA2:[FITTERMANISPDIKE

$DEASSIGN FORO009

$RENAME FORO10 output file

The following commands might be used if plottable output is requested.
$RENAME  FORO11 plotting file 1
$RENAME FOR012 plotting file 2
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EXAMPLE GF TRAVERSE CALCULATION

SINPUT wIDTH=2,0, UFFSETI=0.5,

SIGMA1=1,.0, SIGMAZ2=2.0, SIGMA3=5,0,

€C1=2.0, C2=0,0, C3=2.0, Fi1=300u,, #¥2=250.,
D1=0,5, T1=1.0, L1=1,5, D2=0.,25, T2=1.5, L2=2,5,
X1='2.0, Y1='2-0' X2=2.0, Y2=2.0’ DR=002'
ICTYP=1, ISIOP=1 s

Figure 2 Example of input data for traverse calculation.
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EXAMPLE

OFFSET=

REGION=
SIGMA =
C =

DR= 0,200
=2.00
=-1.86
-1.72
-1.58
-1.43
-1.49
=1.15
=1,01
'0.87
=-0,73
-0.59
=0.44
=0,30
=0.16
-0,02
0.12
0.26
0.40
0.55
0.69
0.83
0,97
1.11
1.25
1.39
1.54
1.68
1,82
1.96

OF TRAVERSE

CALCULATION

0.500 WIDTH= 2.000 TOL=0G,1000E=06
/ /
/ X /
........ Y Sy (Y (I |
| | |
| Z |
| |
1 sl 2 52 3
1,0000 81 2.,0000 sz 5.0000
2.0000 S1 0, 0000 82 2.0000
| |
Y= -1.0000 1,0000
X POT
=2.00 =9.4693
-1.86 -10,7892
-1.72 -12,6196
-1.58 -15,2905
=1.43 -19.3826
-1.29 -25.9182
=1.15 =36.0048
-1.01 =53.7725
-0.87 -68,9586
-0.,73 -36,1304
-0.59 ~103,0787
-0.44 =118.1774
0,30 =131.4402
-U.,16 =143.4252
=-0,02 =154,4768
0,12 =164.4093
0.206 =172,5696
0.40 =178,1018
0.55 =177.,7334
0,69 =157.7049
0.83 =104.8974
0.97 =30,.5247
1.11 18,8942
1.25 38,7390
1.39 40,7563
1.54 36,8966
1.68 31.3037
1.82 25,9937
1.9¢6 21,5532

URDER=

n e A0
tH

Figure 3 Output from example traverse calculation
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SOURCE 1
0,5000
1.0000
1.5000

300,0000

= =600,0000

SOURCE 2
0.2500
1.5000
2.,5000

250,0000
500,0000



EXAMPLE OF GRID CALCULATION

SINPUT WIDTH=2.5, OFFSET==0,75,

SIGMA1=3,0, SIGMA2=10,0, SIGMA3=1,0,

c1=1.0, C2=0,u, C3=1,5, Fl1=1b0,., F2=20G0,,

D1=0,25, T1=0,75, L1=1,25, D2=0.4, T2=1,.25, L2=1,6,
X1=-2.0, Y1==2,0, X2=2.0, Y2=2,0, DX=2,0, DY=0.,2,
ICTYP=3, ISTOP=1 s

Figure 4 Example input for grid calculation
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EXAMPLE OF GRID CALCULATION

OFFSET= =0,750 WIDTH= 2.500 TOL=0.1000E-06 (ORDER= 5
/ /
/ X /
R S Sy S |
| | i SOURCE 1
| Z | D= 0.2500
| | T= 00,7500
REGION= 1 51 2 52 3 L= 1.2500
SIGMA = 3.0000 s1 10.0000 82 1.0000 F= 150,0000
C = 1.0000 351 0.0000 82 1.5000 §= =150.,0000
| i
Y= -1.2500 1.2500
X= -2.00 by= 0,200
Y POT
-2.00 0.2534
-1,.80 -0.4398
-1.60 ~1.322¢
-1,40 -2.30617
=-1,20 -3,2909
=-1.00 =-3.6441
-0,80 =-3,9915
=0.60 =-4,3147
-0,40 -4.6025
=-0,20 -4,8477
0.00 =5,0397
0,20 =-5,1569
0.40 -5.1580
0,60 -4,9743
0,80 -4,5105
1.00 -3.6800
1,20 -2.5138
1.40 7.1159
1.60 17.1979
1.80 23,4855
2.00 26,4668
Figure 5a Output from example grid calculation (page 1).
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G.4000
1.2500
1.6000

Z200,0000
306C¢,0u0u



EXAMPLE OF GRID CALCULATIOM

OFFSET= =0,750 WIDTIH= 2,500 TOL=0.100V0E=~06 ORDER=
/ /
/ X /
e e e s e e e e v e /o v e e s e #  m rm  / m n m m e ©
{ { |
] Z i D=
{ i 1=
REGION= 1 s1 2 52 3 L=
SIGMA = 3.0000 s1 10,0000 82 1.0000 F=
o = 1,0000 S1 0.0000 82 1.5000 S=
| |
Y= =1.2500 1.2500
X= 0,00 DY= 0,200
Y PUT
-2,00 21.8875
-1,80 26,6577
-1,60 28,9136
-1.40 19,3628
-1.20 =6,4424
=1,00 -12,9024
-0.80 =13.5662
-0,.,60 -12.,5123
~0.40 -11,.3237
-0,20 -10,4046
0.00 -9.7984
0.20 -9.4416
0.40 -9,2242
0.60 -8.,9764
0.80 -8.,404Y
1.00 ~7.0054
1.20 -4,3291
1.490 19,1888
1.60 38.3349
1.80 45,2896
2,00 45,6068

Figure 5b Output from example grid calculation (page

15
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SOURCE 1
0.2500
0.7500
1.2500

150,00060
-150,0000

2).

SULUKRCE 2
0.4000
1.2500
1,6000

200,0000
300.,0000



EXAMPLE OF GRID CALCULATION
QFFSET= =0.750 wIDIH= 2,500 TUL=0,1000K=06 OKDER= 5
/
/ X /
e e e e 1 2 o o s s i /et st e 0 e e e e e e N {
| | | SOURCE 1 SCURCE
{ Z | D= 00,2500 0.4000
I | T= 00,7500 1.2500
REGION= 1 S1 2 52 3 = 1.2500 1.0000
SIGMA = 3.0000 S1 10,0000 82 1.0000 = 150.0000 200,0000
C = 1.0000 351 0,0000 82 1.5000 S= «150,0000 300.U0Q00
| |
Y= -1.2500 1.2500
X= 2,00 DY= 0,200
Y PGOT
-2.,00 1,0116
-1.80 00,4385
-1,.,60 =0.3030
-1,40 =-1.1766
-1.20 =1.9475
=-1,00 -2.2174
-0.80 =2.4500
0,60 ~2.6296
-0,40 -2.7472
=0.20 -2.8040
0.00 -2.8057
0.20 -2.,7598
0,40 -2.6741
0.60 -2.5561
0.80 -2.4135
1,00 -2,2545
1.20 -2.,0877
1,40 -0,7976
1,60 0.8063
1.80 2.,2774
2,00 3.5634

Figure 5¢ Output from example grid calculation (page 3).
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Program SPDIKE page 17
VAX Documentation
Source Listing
The attached subprograms are listed in the following order:

QUoouylo [MAIN PROGRAM]

00002950 SUBROUTINE CHECK

00004050 SUBRUUTINE BUILD

Q0004280 SUBROUTINE GSPACE

00004540 SUBROUTINE TSPACH

00004830 SUBROUTINE TRAVEKRSE

00005280 SUBROUTINE GRID

00005760 SUBROUTINE GTABLE

00006200 SUBROUTINE INTEGRATE

00000060 COMPLEX FUNCTION G1

00907150 COMPLEX FUNCTIUN G2

00007720 COMPLEX FUNCTION G3

00008230 SUBROUTINE QOUTKAYV

00004660 SUBROUTINE QUTPLOT

00009030 SUBROUTINE OUTGRI1D

00009500 SUBROUTINE HEADER

00009840 SUBRODUTINE QUTSTD

00010060 SUBROUTINE GAUSS

00010580 SUBROUTINE LEGENDRE

00010830 SUBROUTINE SPLINI

00012030 SUBROUTINE SPOINT

06012250 SUBROUTINE HANKEL

PROGRAM SPDIKE [ORVEVEVEORVE M)

C gu0Quu20
C A PROGRAM TO COMPUITE THE SELF-POTENTIAL (SP) ANOMALY 0updV0 30
C PRODUCED BY A CROSS COUPLING SOURCE IN THE VICINITY OF 000uuN4u
C AN ODUTCROPPING VERTICAL DIKE, THE SOURCE IS CONSIDERED 00OYULHY
(o TO BE CONSTANT OUVEKR A RECTANGULAR PATCH LOCATED ON QUOUYuUBD
C BOTH MATERIAL BOUNDARIES. QuQuUOYTO
C UUUUUORU
C WRITTEN BY D, V, FITTERMAN, U.S.G.S., FEBRUARY 19380 VIV IVEVIVEC Y]
C MODIFIED 20 APRIL 1982 (OVIVAVIVE RVAV
C QuU00UL10
C PARAMETER FILE INPUT SEJUENCE (LUIN) VouYuv129
C 1. TITLE - DATA SET TITLE (80 CHARACTERS) VuUVuOo1L 30
C 2, SINPUT - INPUT PARAMBTER NAMELIST CONTAINING: 0ooygo14o0
C 1oL = HANKEL TRANSFORM TULwRANCE, DEFAULT=1.E=7 (CXVICEVEVE YY)
C SHOULD 8t SeET 3 URDERS OF MAGNITUDE SMALLEK ThHAm 00000160
C DESIRED KELATIVE ACCURACY, IVISIVEVE Y]
C ORDER = GAUSSIAN INTEGRATION URDER (1=4U) DEFAULT=S G00VUlsBD
C NIDTH - OIKE WID1IH DEFAULT=1,0 JuuYu19o
(o OFFSET - RELAT1VE OFFSET ALONG STRIKE QF THE CENIER QOUQUZUY
C UGF SOURCE PATCH 2 WITH RESPECT TO SOUURCE (VIVIVEVEVIV Y]
C PATCH 1. PATCH 1 CENTERLD ON Y~=AXIS. vuVouzZ2o
C LEFAULT=0,0 Quuuu2io
C SIGMAL - MEDIUM 1 CONDUCTIVITY DEFAULT=1.0 U040
C SIG#AZ - MEDIUM 2 CONDUCTIVITY DEFAULT=1.,0 VUQUGZ50
Cc SIGMA3 - MEDIUM 3 CONDUCTIVITY DEFAULT=1.0 00000200



Proaram SPDIKE
VAX Documentation

Page 14

C C1 MEDIUM 1 COUPLING CUEFFICIENT DEFAULT=1.0 Quoue27n
C C2 MEDIUm 2 COUPLING CUEFFICIENT DEFAULT=1.0 00000280
C C3 MEDIUM 3 COUPLING COEFFICIENT DEFAULT=1.0 DOU00LYU
C vl CONTACT 1=2 DRIVING FORCE INTENSITY (VEVEVAVRVICRORY
C DEFAJLT=1000, w000 310
C F2 CONTACT 2~3 DRIVING FURCE INTEMS QouDd3c0
C DEFAULT=100CU, guoud33v
C D1 DEPTH TO 10P UOF PATCH 1 DEFAULI=1.0 u00V0340
Cc T1 VERTICAL EXTENT OF PATCH 1 DEFAULT=1,0 U000u3%0
C L1 STRIKE LENGTH OF PATCH 1 DEFAULT=1.0 00000300
C D2 DEPTH TO TGP OF PATCH 2 DEFAULT=1.0 RV IVIVE AT
C T2 VERTICAL EXTENT OF PAICH 2 DEFAULT=1.0 [SXVAVEVIRE RV
C L2 STRIKE LENGTH Of PATCH 2 DEFAULT=1,0 GUuuV0 39U
C X1 STRIKE CUORDINATE UF FIRST PUINT DEFAULT=0,C dquuuo4uu
C Y1 PERPENDICULAK COURDINATE QF FIERST PUINT UQUuuUdaly
(o DEFAULT==~2,5 Uuuyu4zn
C X2 STRIKE CUOURDINATE QF LAST POUOINT DEFAULTI=0.,0 000VO430
C Y2 PERPENDICULAR COURDINATE UF LAST POINT 00000440
C DEFAULT=2,5 0UUVVEs0
C DX SPACING BETWEEN GR1D RUwS DEFAULT=0.,0 QoVuO460
C Y SPACING BETWEEN GRID COLUMNS DEFAULT=(,O0 000V0470
C DR SPACING BEIWEEN [RAVERSE PUOINTS DEFAULT=0.25 000V04xy
C ICTYP CUMPUTATIUN TYPE, 1=TRAVERSE (VEVAVES R R A
C 2=TRAVERSE PLUS PLOTTING EILE UOOIUHUL
C 3=GRI1D QouuNs1Y
C 4=GRID PLUS STANDARD FlLE VITIVIVESVAY
C ODLFAULT=1 J0u000530
Cc ISTOP ACTION FLAG FOR CURKENT DATA SET VIVAVEV R 'R,
C O0=PRUCESS CURRENT DATA ST AND CONTINUE VOOLUSHSO
C 1=PRUCESS CURkenNT DATA SET AND STOP QOUNUSKO
C 2=SKIP CURRENT DATA SET AND CONTINUE 0Vo00LTO
C NeBo ISTUP=Z2 WILL CHANGE ANY NAMELIST PARAMEILIERSUUUOUSHY
C wHI1CH wERE READ. DEFAULT=1 VMV RV
C g0Vl UBOU
C PRINTED OUTPUT 1S wWRITTEN TO LUGUT, IF ICTYP IS SEI TO 3 Yuuuue 1o
C A STANDARD FURMAT FILE FUR CONTOURING IS WRFIITEN TO LUPLT, DOV00DLO
C Yu000e 3L
INTEGER OKRDER,ULDURD VNV AVEVE N

REAL L1,L2,K21,K23,K21K23 TV IV IR,
COMMON /MODEL/ TOL,wIUIH,OFFSET,SIGMALl,5IGMAZ2,51GMA3,C1,C2,C3, vO00ULeRY
1¢l,¥2,51,82,01,711,L1,02,12,L2,K21,K23,K21K23,Y0,wIDTHZ, UoouoBLTO
2TwWOwW,HLL ,HL2,011,HTZ2,ZID1,ZMIDYZ VIV RVILNVI IR

C 00000090
CHissa8888 VAX/VMS SITE DEPENDENT CODE FULLOWS #4#ssésgsssadnafntassnndsOO00/n0
C 000 /10
C COMMON BLOCK “VAX® USED TO ALLUW FORTRAN UPTIMIZATION WITH VuOuO720
C NAMELIST SIMULATOR,. GO000730
Cc VO 74
COMMON /VAX/ UKDER,X1,¥1,X2,Y2,DR,ICIYP,ISTOP VARV AVAVIN B XY

C GuuQuUToU
CREBERBRBBERABIRABBRERARUABRBIHABENBRRt BRI RABSRERERRRABBERARERREEREREHU0OVUDTTO
Cc GOUVIT8L
DIMENSION X(120),¥Y(120),ARG(100),XA8B85(20), puun0u7490
IRWORKI(100),RwWORK2(100) ,wEIGKT(20,20),P0T(120,120) 0000ORBOO
CHARACTER*50 TITLE ‘ QuNU0YLY

C NAMELIST /INPUT/ TOL,URDER,wlDTH,OFFSET,SIGMAL,SIGMAZ,SIGMAS, puouour2u

C ic1,C2,C3,F1,F2,01,T1,L1,0¢,T2,L2,X1,Y1,X2,Y2,0X,DY,0R,ICTYP,ISTUP 0UUYUX30



Program SPDIKE
VAX Documentation

PARAMETER (NBMAX=100,NMAX=120)
PARAMETER (HALF=0,5,TwU=2,0)
PARAMETER (LUInN=9,LUOUT=10,LULOG=6)
DATA OLDORD/O/,LUPLT/10/
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00000%40
FVEVIVAVE oYY
00000860
vooOuUBT70
NO0VOX¥KOY

guoQoYYY
(O IVEVES B R0
Jouide 2
000U 3N
60000940
00000950
0OYuo9el
00000970
00000980
000008990
Quuvi1u0o
UL IR VR RS
000010620
DOYOI030
00001040

000ut060
yooul1o7o

C
Cheieafad VAX/VMS SITF DEPRENDENT CODE FOLLOWS #i#sttdsnhbpbdtadfiataganatoonionscy
c
C VAX NAMELIST SIMULATOR CALLS
c

CALL NAMSL1ST(’INPUT®, TOL’,%DESCR(TCL), ORDER”,%DESCR(ORLEFR))

CALL NAMSCUNT( WIDIH®,%DESCR(WIDTH), “OFFSET’,%DESCR(OFFSFT))

CALL NAMSCONT(’SIGMAL1‘,%DESCR(SIGMA1l), SIGMA2’ ,%DESCR(SIGMAZ))

CALL NAMSCONT(“SIGMA37,%DESCR(SIGMA3),°C1°,%DESCR(C!1))

CALL NAMSCONT("C27,%DESCR(C2),°C3°,%DESCR(C3), “F1°,%DESCR(F1))

CALL NAMSCONT(’F2°,%DESCR(F2),°D1”,%DESCR(D1), T1",%DESCK(T1))

CALL NAMSCONT(“L1%,%DESCR(L1),°D27,%DESCR(D2),°T2*,%DESCR(12))

CALL NAMSCONT("L2",%DESCR(L2),°X1°,%DESCR(X1), Y1’ ,%DESCk(Y1))

CALL NAMSCONT(’ X2°,%DESCR(X2),"Y2",%DESCR(Y2), X’ ,%DeSCR(DX))

CALL NAMSCONT("DY®,%DESCR(DY), DR’ ,%DESCK(DR))

CALL NAMSCONT(*ICTYP®,%DESCR(ICTYP), ISTOP”,%DESCR(ISTOP))
C
CRREBHBUNNSBERARUARBRUARRABBARABUBEARABN RN AR ER R RASAE BB BB AR E N E200001050
C
C

Cew== SET PARAMETERS
TOL=1.0E=7
ORDER=S
WIDTH=1,0
OFFSET=0,0
SIGMAL1=1,0
SIGMA2=1,0
SIGMA3=1,0

Ci=1,
Cc2=1.
C3=1,

0
0
0

F1=1000,
F2=1000,

Di=1,
Ti=1.

0
0

L1=1.0
D2=1.,0

T2=1.
L2=1,
X1i=0,

0
0
0

Y1=-2,5
X2=0,0

Y2=2,.
DX=0,

5
0

DY=0,0

bR=0,25
ICTYP=1
ISTOP=1

C==== INPUT TITLE
10 READ(LUIN,1000,END=999) TITLE
1000 FORMAT(A80)

000V010RO
00001VY0
000G110LY
Q0001110
go0u1120
Oudir1130
00001140
VOD011%uy
0pudl1lng
VEVIVIOR I QY R
0G0 1180
[ARCEONSE I B X
00g01200
00001210
00001220
00Vn1230
00001240
00001250
00001260
NUuuo1270
00001240
SV R WA R
00u01300
DO0g1310
00vL132u
00u0ct1336
00001340
N00013509
00001360
00001370
000013506
vo00u139%90
00001400



Program SPDIKE
VAX Documentation

rage 21

Ce=== INPUT PARAMETERS 00g014106
C READ(LUIN,INPUT,END=999) vo0U1420
¢ oou0143Q
Cho¥sdanis VAX/VMS SITE DEPENDENT CODE FOLLOWS ##s#sRtdsipabbtdpnptasgsrss0001440
C SIVEVIVE W 5.0¢)
C VAX NAMELIST SIMULATOR CALLS NVND1460
C 000014790
CALL NAMSKEAD(LUIN, “INPUT’,*999,%999) 00001480

C 0V0LL149Y
CREUGEABRENEBBRBB R BB EU RSB BARB TR ARG BBAAN BB RB A RER BRI nsddr00001500
C 00u01510
C 00001520
Ce=mews CHECK FOR DATA SET TO BE SKIPPED gO001530
IF(ISTOP ,EQ. 2) GO 10 10 0V0NoL540

C 00031550
Ce=== CHECK MODEL PARAMETERS 00u0l1SaU
CALL CHECK(LUOUT,TITLE,ORDER,DR,DX,DY,ICTYP,ISTOP,IER) 00001570
IF(IER LEQ, 0) GO TO 20 00u01580
WRITE(LULOG,1010) TITLE 00001590

1010 FORMAT("**x INPUT PARAMETER ERROR =« DETAILS Id UUTPUT FILE®/ 00001600
13X, 7EXECUTION TERMINATED FOR THE FOLLOGWING DATA SET®// 00001610
2A80//) 00001620

GO TO 10 00001B30

C 00001640
Cwm==e INCREMENT LUPLT IF PLUTTING UOR STANDARD FILE ARE OUTPUT 00UD1o50
20 IFCICTYP ,EQ., 2 OR., ICTYP .EQ. 4) LUPLT=LUPLT+1 00001000

C QuUOVL1eTU
Cewe= BUILD GAUSSIAN INTEGRATUR IF OKDER HAS BEEN CHANGED 00001680
IF(ORDER ,tU. OLDURD) GO 10 30 ouY01690

CALL BUILD(XABS,WEIGHT,ORDER) 0QuUnN1700
OLDORD=0ORDER 00001710

C 0uon172¢
Cmew= CUOMPUTE SOUJRCE INTENSITY FACTORS AND CONDUCTIVITY CONTKASTS 00vu1730
30 S1=(C2~C1)*F1 00u01740
S2=(C3~-C2)%F2 Duu01750
K21=(SIGMA1-SIGMAZ)/(SIGMAL1+SIGHAZ) 00001760
K23=(SIGMA3=SIGMAZ)/(SIGMA3+S1GMA2) 00001770
K21K23=K21%K23 00001780
WIDTH2=HALF*WIDTH 00001790
TWOWSTWI*wIDTH 00001800
HL1=HALF*L1 Q0Julgln
HL2=HALF*L2 00001420
HT1=dALF*T1 00001430
HT2=HALF*T2 00001840
ZMIDI=D1+HALF*T1 00001850
ZMID2=D2+HALF*TZ DVUD1eal

C 0VU01IBT70
Cmwe==w DETERMINE BOUNDS FUR HAWKEL TRANSFORM TABLE COMPUTATION uNaN1&8O
XSQMAX=MAX((X2=HL1)*X*2, (X2+4HL1)**2, (X1~HL1)**2, (X1+HL1)**2, 00001890
1(X2=0FFSET=HL2)**2, (X2=0FFSE1+HL2)*%2, (X1=0FFSET~HL2)*¥%2, ouoo0Lany
2(X1=0FFSKET+HL2)*%2) 00001910
ZMAX=MAX(DL1+T1,D2+T2) V001920
BMAX=SQRT(XSGMAX+ZMAX*%*2) 00001930
BYIN=MIN(DL,D2) 00001949
NB=INT(S,*ALOG(BMAX/BMIN))+2 00001950

C 00001%00
Ce=~== CHECK FOR N8B TOU LARGE Uoou197e
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c

IF(NB L

€., NBMAX) GO TO 40

Cm=== WRITE ERROR MESSAGE

1020 FORMAT( *% HANKEL
13X, EXECUTION TERMINATED FOR THE FOULLOWING DATA SET‘//
2A80//)

WRITE(LUOUT,1030) TITLE,WNB,NBMAX,BMIN,BMAX

1030 FORMAT(1H1, *% HANKEL TRANSFORM TABLE ERROR’/
13X, EXECUTION TERMINATED FOR
23X,A80//3%,°8B=",15,° EXCEeDS NBMAX=7,I13,’ BMInN=’,F10,3,
3’ BMAK="

C
C--Ou
40

c
C----

c
C----

c
C---~

C
C----
1040

c

WRITE(LU

GO TO 10

CHECK FO
IF(ICTIYP

DO TRAVE

COMPUTE

CALL TSPACE(X1,Y1,X2,Y2,DR,NMAX,X,Y,NR)

CHECK FOQ
IF(HR LL

WRITE ER

WRITE(LU
FORMAT(’

GO TO 190

L0G,1020) TITLE

F10.3)

R [YPE OF COMPUTATION
.GE. 3) GO TO 50

RSE CALCULATION

OBSERVATION POINT SPACING

R TUO MANY POINTS

E., NMAX) GO TO 00

ROR MESSAGE

LOG,1040) TITLE
¥* TRAVERSE LENGTH ERROR

Ce=== COMPUTE POTENTIALS

60 CALL TRAVERSE(X,Y,NR,XABS,WEIGH1,0RDER,N8,BMAX,ARG,RWORK],RWORK2Z,
1POT,LUOUT,LULUG,TITLE, IER)

c
c--'-
C
C-‘--
c
C-'--
C
C----
50
1060

CHECK FO
IF(IER

WRITE GOU

CALL OJUTRAV(LUOQUT,TITLE,ORDEK,X,Y,DR,NK,POT)

WRITFE TR
IFCICTYP
GO TO 90

DO GRID

CALL GSP
IF(NX L
WRITE (LU

FORMAT(“**% GRID X SIZE mRROR = DETAILS IN OUTPUT

R ERROR
NE. 0) GO TD 99

TPUT

AVERSE PLUTTING FILE

.EQ. 2) CALL OUTPLOT(LUPLT,TITLE,GRDEK,X,Y,DR,Nk,P0O1)

CALCULATION
ACE(XL,X2,0X,dMAX,X,NX)
E. NMAX) GO TO 70
LOG,1060) TITLE

THE FOLLOWING DATA SET’//

- DETATLS IN OUTPUT FILEK®/
13X, "EXECUTION TERMINATED FOR THE FOLLOWING DATA SET"//
2A80/7)
WRITE(LUOQUT,1050) TITLE,NR,NMAX,X1,Y1,X2,Y2,DR
1050 FORMAT(1H1, *%* TRAVERSE LENGIH ERROR‘/
13X, EXECUTION TERMINATED FJR THE FOLLOWING DATA SET’//
23X,A80/3X, TRAVERSE: NR=‘,15,° EXCEEDS NMAX=7,13,
3 X1=°,F10,3,° ¥1=7,F10.3,* X2=7,F10.3,°
4% DR=7,F10.6)

Yy2=°,¢10.3,

FILE®/
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000019890
000019490
00Uu2000
00002010

TRANSFORM TABLE ERROR = DETAILS IN QUTPUT FILE‘/00002020

00002030
Qu0Y2040
000UV2050
00uD2000
00002070
00U02080
00002090
00002100
00002110
00002120
00002139
000021490
00002150
00002160
00002170
00002180
00002190
0Q0u2200
uQuY2210
0ouv2220
U0OD02230
0ul02249
V0002254
00002260
00002270
00002280
00002290
00002300
00002310
NuoV2320
000V2330
00002340
00002350
00002360
00002370
00002380
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
V002500
00002510
00002520
00002530
00002540
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13X, "EXECUTION TERMINATED FOR THE FULLOWING DATA SET®//
2480//)
WRITE(LUQUT,1070) TITLE,NX,NMAX,X1,X2,0X
1070 FORMAT(1H1, **¥ GRID X SIZE ERROR?/
13X, EXECUTIUN TERMINATED FOR THE FOLLOWING DATA SET®//
23X,AB0//3X,°NX=’,15,° EXCEEDS NMAX=,I13,
3 Xx1=*,F10,3,° x2=°,#10.3,° DX=°,F10.6)
GO TO 10
70 CALL GSPACE(Y1,Y2,DY,NMAX,Y,NY)
C
Ce==== TEST FOR TOO MANY POINTS
IF(NY ,LE. NMAX) GO TO 80
ARITE(LULOG,1080) TITLE
1080 FORMAT("** GRID Y SIZE ERROR = LETAILS IN OUTPUT FILE®/
13X, “EXSCUTION TERMINATED FGR THE FOLLOWING DATA SEL®//
2A80/7/)
wRITE(LJOUUT,1090) TITLE,NY,NMAX,Y1,Y2,DY
1090 FORMAT(1H1, ¥* GRID Y SIZE ERROR®/
13X, "EXECUTION TERMIWATKD FOR THE FOLLOWING DATA SET‘//
23X,A80//3X,°NY=",15,° EXCEEDS NitAX=°,I13,
3 Y1=*,F10.3,° Y2=°,F10.3,° 0Y=",F10,6)
GD TGO 10
C
Co=== COMPUTE POTENTIALS
80 CALL GRID(X,Y,NX,NY,XABS,wEIGHT,URDER,NB,BMAX,ARG,RWOKK] ,KWORK2,
ipoT,LUGUT, LULOG, TITLE, JIEK)
c
C==== CHECK FOR KRROR
IFC(IER NE, 0) GO TO 90
C
C==== WRITE QUTPUT
CALL OUTGRID(LUOUT,TITLE,ORDER,X,Y,DX,DY,NX,NY,POT)
C
Cme=== WRITE STANDARD FILE FOR PLOTIING IF REQUESTED
IF(ICTYP ,tQ, 4) CALL OUTSTD(LUPLT,TITLE,X,Y,DX,DY,NX,NY,POT)
C
C=e== TEST FOR STJUP FLAG SET
90 IF(ISTOP NE. 1) GO TO 10
999 1F(LUPLT .GT. 10) WRITE(LULOUT,1100) LUPLT
1100 FORMAT(1H1/° STANDARD QUTPUT FILES wRITTEN: FORO11,DAT?,
1° THROUGH FOR®,I13,°.DAT")
CALL EXIT
END
SUBROUTINE CHECK(LUOQUT,TITUE,CRDER,DK,DX,VY,ICTYP,ISTOP,IER)
C
Ce=== ROUTINE TO CHECK MODEL PARAMETERS
INTEGER ORDER
REAL L1,L2,K21,K23,K21K23
COMMOnN /MQDEL/ TOL,wIDIH,O0FFSET,SIGMAL1,SIGMA2,SIGMA3,C1,C2,C3,
ir},¥2,51,52,01,71,L1,02,7T2,L2,K21,K23,K21K23,Y0,4IDTHZ,
2TWOW,HL1 ,HL2,HT1,TH2,ZMID1,ZMID2
CHARACTEK*80 TITLE

C

C==== CLEAR ERROR FLAG
IER=0

C

C==== CHECK HANKEL TRANSFORM TOLLRANCE
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00002550
00002500
UV 2870
0002580
0002590
00002600
00002610
00002620
00002630
00002040
00002650
000026690
00002670
00002680
00002690
00002700
ND0u02710
00002720
00002730
VU002740
00002750
00002760
000V2770
00002780
00002790
00002800
00002810
00002820
00002830
00002840
0UU02850
00002860
00002870
00002880
Vu0N2890
00002900
00002910
00002920
00002930
00002940
00002950
00002900
Vovn2970
00002980
00002990
0000V 3vv0
NVERR N,
00003020
000V3030
00003040
000030590
00003060
00003070
0003080
00003vY90
00003100
00003110
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IF(TOL .GE, 0,0) GO TO 10
WRITE(LUOUT,1000)
1000 FORMAT(1H1)
IER=1
WRITE(LUOUT,1010)
1010 FURMAT(® HANKEL TRANSFORM TOLERANCE NEGATIVE®)

C==== CHECK INTEGRATION ORDER
10 TF(ORDER .GE, 1 .AND. URDER JLE, 20) GO TO 20
IF(IER .EGQ, 0) WRITE(LUOUT,1000)
IER=1
WRITE(LUUUT,1020)
1020 FORMAT(” INTEGRATIONW ORLER OUT OF BOUNDS (1-20)°)

Co=== CHECK DIKE wWIDLTH
20 1IF(WIDTH ,GT. 0.,0) GO TO 30
IF(IER .EQ@, 0) WRITE(LUOUI,1000)
IER=1
WRITE(LUOUT,1030)
1030 FORMAT(” DIKE WIDTH NUN=PUSITIVE®)
C
Ce=== CHECK CONDUCTIVITIES
30 IF(S1IGMAYL ,GE., 0.0 (AND. SIGMAZ2 .GE., 0,0 .AND. SIGMA3 ,GE, 0,0)

1GG TO 490
IF(IER ,EQ, 0) WRITE(LUOUT,1000)
IER=1

ARITE(LUOUT,1040)
1040 FORMAT(® SOME CONDUCTIVITY NCM=NEGATIVE?)

C==== CHECK CROSS COUPLING CONTRASTS
40 IF(C1 .NE. C2 ,0R., C2 .0HE., C3) GU TO 50
IF(IER .kQ, 0) wRITE(LUQUT,1000)
IER=1
WRITE(LUGUT,1050)
1050 FORMAT(® N0 CROSS COUPLIGG COEFFICIENT CONTRAST®)

C==~= CHECK DRIVING FURCE
50 IF(F1 . NE. 0,0 ,0OR, F2 Nk, 0.0) GO TO 60
IF(IER .EG, 0) WRITE(LUOUT,1000)
IER=1
WRITE(LUOUT,1060)
1060 FORMAT(" BOTH DRIVING FUORCES ZERO’)
C
Cm=== CHECK PATCH PARAMETERS
60 IF(D1 .GT, 0.0 . AND. T1 ,GT., 0.0 .AND, L1 ,GT. 0.0 .AND,
102 .GT., 0.0 AND, T2 .GI, 0.0 JAND, L2 .GT. 0,0) GO TO 70
IF(IER .EQ, 0) wWR1TE(LUOUT,1000)
IER=1
NRITE(LUOUT,1070)
1070 FORMAT(® SOmME PATCH PARAMETKER NON=POSITIVE?)
C
Cm=== CHECK TRAVERSE SPACING
70 IFCICTYP .nE, 1 JOR, ICTYP  NE. 2) GU TO 80
IF(DR .GI. 0,0) GO IU 80
IF(IER ,EQ, 0) wWRITE(LUBUT,1000)
IER=1
WwRITE(LUOUT,1080)
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00003120
00003130
00003140
00003150
00003160
00V0N3170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
vooV3250
00003260
00003270
0Quo328Q
00093290
00003300
00U03310
00003320
00LV3330
00003340
VO0LU3350
00UD3360
00003370
00003320
000V339V
0000340v
0uQu34tu
00003420
00003430
00003440
00003450
00003460
00003470
00003430
000uU3490
00003500
0UVo351n
00003520
D0V03530
00003540
00VV3559
000035560
00003570
0000V3580
00003590
00003600
QU0UV3b10
00003620
PORV36L3Y
00003640
000U 3650
00003660
00v03670
00003680
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1080
C

C—---

80

1090

C—---

90

1100

C----

100

1110
110

1120

C--—-

C----

C----

10

FORMAT(® TRAVERSE PUINT SPACING NON-PUSITIVE®)

CHECK GRID SPACING

IF(ICTYP .N&s 3 .OR. ICTYP NE. 4) GO TO 90
IF(DX .GT. v.0 JAND. DY ,GT. 0,0) GO TO 990
IF(IER L,EQ, 0) WRITE(LUOUT,1000)

IER=1

WRITE(LUOUT,1090)

FORMAT(® SUME GRID POINT SPACING NON=POSITIVE®)

CHECK CUOMPUIATIUN TYPE

IF(ICTYP .Gk, 1 .AND, ICTYP .LE. 4) GO TO 100
IF(IER .EQ., 0) W#RITE(LUOUT,1000)

IER=1

WRITE(LUOUT,1100)

FORMAT(® NOu=ALLOWED CUMPUTATION TYPE’)

CHECK ACTIUM FLAG

IF(1sTUP .GE. O .AND, LISTOP  LE., 2) GO TO 110

IF(IER .EQ, 0) wRITE(LUOUT,1000)

IER=1

WRITE(CLUQUT,1110)

FORMAT(® NON=ALLOWED ACTION FLAG®)

IF(IER +EQ. 0) RETURNMN

WRITE(LUOUT,1120) TITLK,TOL,ORDER,WIDTH,UFFSET,SIGMAL1,S1IGMA2,

1SI1GMA3,CY,C2,C3,01,D2,11,T2,L1,L2,F1,K2,DKR,DX,DY,ICTYP,ISTOF

FORMAT(/1X,AB80/

1 TOL=",E10.4,° UKDER=’,15,° WIDTH=",F10.4,° OFFSET=",
2F10,4/° SIGMAL=’,F10,.4,° SIGMA2=",F10.4,° SIGMA3=’,F10,4/
3° C1 =*,F10.4,° C2 =°,F10,4,° C3 =°,F10.4/

4° D1=",F10.4,° D2=°,F10.4/° T1=",F10.4,°
5¢ L1=",F10.4,°

6° DR=",F10.,4,° DX=’,F10.4,° DY=’,F10,4/
7° 1CTYP=*,IS,’

T2=°,F10,4/
L2=*,F10,4/° F1=°,F10.4,° F2=°,F10,4/

Istop=*,15)

RETURN

END

SUBROUTINE EUILD(XABS,WwEIGHT,ORDER)

ROUTINE TO BUILD INTEGRATOR WEIGHT MATRIX AND ABSCISSA VECTCR

INTEGER ORDER,0OFDERZ
DIMENSION XABS(1),WEIGHT(ORDEK,DRDER)
DOUBLE PRECISION GX(20),Gw(20)

COMPUTE 1=U GAUSSIAN CUEFFICIENTS AND AHMSCISSAS
CALL GAUSS(GX,GwW,U0RDEK)

FORM 2=D INTEGRATOK

ORDER2=(0ORDER+1)/72

DO 10 I=1,0RDERZ

XABS(I)==GX(I)

XABS(ORDER=I+1)=GX(1)

DO 10 J=1,0KDER2
WEIGHT(I,J)=GW(1)*Gw(J)
WEIGHT(I,CRDER=J+1)=wEIGHT(I1,J)

WEIGHT (URDEKR=1+1,J)=wEIGHT(I,J)

WEIGHT (ORDER=I+1,0RDER=J+1)=WEIGHT(I,J)

rage 24

0000369V
00003700
00003710
00003720
00003730
00003740
Nu003750
0u003760
unDVa3770
00003740
Q0QuU3790
00003800
gogudaio
00003820
00003K3V
00003840
00003850
00003360
00003870
00003880
000V 3IRYY
0000390¢
00003910
00003920
00003930
00u03940
00003950
00003960
00003970
000039%Y
000V39490
00004000
00004010
0000402V
00v4030
60004040
00004050
00004060
00004070
00004080
0000V4090
00004100
00004110
0000412u
00004130
00004140
00004150
20004160
00004170
V0004180
00004190
00004200
00004210
00004220
00004230
00004240
00004250



Program SPDIKE
VAX Documentation

C
C----
C
C
C----
10
C
C----
20
C
C----
30
c
Com==
C
c
Comon
c
C----
10
C
C----
20

RETURN
END

SUBROUTINE GSPACE(X1,X2,DX,NMAX,X,NX)

SUBROUTINE TO GENERATE EQUALLY SPACED DATA PUINTS PARALLEL AXIS

DIMENSION X(1)

REVERSE ORDER OF COURDINATES IF NECESSARY

IF(X1 .LT. X2) GO TO 10

T=X1

X1=X2

X2=T

I=1

X(1)=Xx1

TEST FUGR TOU MANY DATA POINTS
IF(I .Gk, RMAX+1) GO TO 30
T=X(I)+DX

TEST FOR COMPLETION

IF(T=X2 .GT. 1.0E=5%(X2=X1)) GO TO 30

I=I+1
X(I)=T
GO TO 20
NX=1
RETURN
END

SUBROUTINE TSPACE(X1,Y1,X2,Y2,DR,NMAX,X,Y,N)

SUBROUTINE TO COMPUTE EQUALLY SPACED COORDINATES ALONG A LINE

DIMENSION X(1),Y(1)

COMPUTE TOTAL DISTANCE AND ANGLE
R2=SQRT((X2=X1)**2+(Y2=Y1)%%x2)
R=0.0
THETA=ATAN2((Y2=Y1),(X2=X1))
S=SIN(THETA)

C=COS(THETA)

X(1)=X1

Y(1)=y1

I=1

TEST FOR TOO MANY DATA PUINTS
IF(T .GE. N¥AX+1) GO TO 20

TEST FOR EnNOUGH PUINTS

R=R+DR

IF(R~R2 .GT. 1.0E-5%R2) GO TO 20
I=1+1

X(I)=X1+Rx*C

Y(I)=Y1+R*3

GO TO 10

N=1

RETURN

END
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C
C—-—-
C
C
C--—-
C
C----
C
C----
1000
1010
c
C----
20
10
c
Cowem
C

SUBROUTINFK TRAVERSE(X,Y,NR,XABS,WEIGHT,ORUDER,NB,BMAX,ARG,
1R#ORK1,R®ORKZ,POT,LUOUT,LULOG, TITLE,IER)

ROUTINE TO COMPUTE POTENTIALS ALONG TRAVERSE PUINTS

INTEGER ORDER
REAL L1,L2,K21,K23,K21K23

COMMON /MODEL/ TOL,WIDTH,OFFSET,S5IGMAL,SIGMAZ2,SIGMA3,C1,C2,(C3,

1Ft,¥r2,51,%2,01,7T1,L1,02,T2,L2,K21,K23,K21K23,Y0,wIDTHZ,
2TwOW,HL1,dL2,HT1,HT2,ZMID1,Z2MID2

DIMENSION X(1),Y(1),XABS(1),W€IGHT(ORDER,ORDER) ,ARG(1),R&URK1(1),

1RWORK2(1),PUT(1),AAL1(100),8B1(100),CC1(100),AR2(100),
2BB2(100),CC2(100)

CHARACTER*B0O TITLE

PARAMETER (EIGHT.PI=25.13274132)

LOOP OVER OBSERVATION PUINTS
DO 10 I=1,WNR

X0=X(I)

YO=Y(I)

FORM GREEN’S FUNCTION TABLE
CALL GTABLE(NB,BMAX,ARG,RWORK]1,RWORK2,AA1,BR],
1CC1,AA2,BB2,CC2,TER)

CHECK FOR ERROR

IF(IER .kQ., 0) GO TO 20

WRITE(LULOG,1000) TITLE

FORMAT(“** TRAVERSE HANKEL TRANSFURM ERROR =- 7,

1°SEE OUTPUI FILE FOk DETAILS?/

23X, EXECUTION TERMINATED FOR THE FOLLOWING DATA SET?//
3A80//)

WRITE(LUOUT,1010) TITLE,IER,I,YO0

FORMAT(1H1, %% TRAVERSE HANKEL TRANSFORM ERROR?/

13X, EXECUTION TERMINATED FOR THE FOLLOWING DATA SET’//
23X,A80//3X, ERROR ON CALL TOU HAMKEL: IER=7,I2,° 1=7,16,"
3E10.4)

RETURN

INTEGRATE OVER SOURCE PLARE

CALL INTEGRATE(XQO,URDER,wEIGHT,NB,XABS,ARG,RA0RKL,
1RWORK2,AA1,RB1,CC1,AR2,BB2,CC2,S5UM1,S5UM2)
POT(I)=(L1*T1%*SUML+L2*%T2%SUM2)/EIGHT.PIL

RETURN

END

SUBRUUTINE GRID(X,Y,NX,NY,XABS,wEIGHT,ORDER, N8B ,BMAX,ARG,
1RWORK1,RwWORK?2,P0OT,LUOUT, LULOG, TITLE, IER)

ROUTINE TO CUMPUTE POTENT1ALS OVER GKID POINTS

INTEGER ORDER
REAL L1,L2,k21,K23,K21K23

COMMUN /MUDEL/ TOL,wIDTH,UFFSET,SIGMAL,SIGMA2,S1GMA3,C1,C2,C3,

irt,r2,s81,s82,01,11,L1,02,72,L2,Kk21,K23,K21K23,Y0,wIDTHZ,
2TwdwW,dL1 ,HL2,HT1 ,HT2,ZMLD1,ZM1ID2

DIMENSION X(1),Y(1),XA85(1),wEIGHT(UORDER,ORDER),ARG(1),RWORKI(1),

1RWORK2(1),POT(NX,NY) ,AAL1(100),B81(100),CC1(100),AA2(100),
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2BB2(100),CC2(100)
CHARACTER*80 TITLE
PARAMETER (EIGHT.PI=25.13274132)
C
Ce===~ LOOP OVER Y UBSERVATION POINTS
DO 10 I=1,n~nX
YU=Y(I)
C
Cmww= FORM GREEN’S FUNCTION TABLE
CALL GTABLE(NB,BMAX,ARG,RWORK1,RWORKZ,AALl,RBB1,
1CC1,AA2,BB2,CC2,1EKR)
C
Ce~== CHECK FOR ERROUR
IF(IER .EG. 0) GO TO 20
WRITE(LULDG,1000) TITLE
1000 FORMAT( %% GRID HANKEL TRANSFGRM ERROR = 7,
1’DETAILS IN OUTPUT KFILE®/
23X, EXECUTION TERMINATED FOR THE FOLLOWING DATA SET’//
3A80//)
WRITE(LUOUT,1010) TITLE,IER,I,YO
1010 FORMAT(1H1,’*% GRID HANKEL TRANSFORM ERROR‘/
13X, "EXECUTION TERMINATED KFOR THE FOLLOWING DATA SET //
23X,A80/3X, ERRUOR On CALL TO HANKEL: IER=’,12,° I=*,16,° YO=*,
3E10.4)
RETURWN
C
Cem== LOOP JOVER X UBSERVATION POINTS
20 DO 10 J=1,nNX
X0=X(J)
C
Ce=== INTEGRATE OVER SUURCE PLANE
CALU INTEGRATE(X0Q,0RDER,~EIGHT,NB,XABS,ARG,Ruw0ORKL,
1RwWORK2,AAl,581,CC1,AAZ,Bp2,CC2,5UM1,5UM2)
10 POT(J,I)=(L1*T1*#SUMLI+L2¥T2%SUM2)/EIGHT.PI
RETURN
END
SUBROQUTINE GTABLE(NB,BMAX,ARG,RWORK1,RWORK2,
1AA1,BB1,CC1,AA2,R82,CC2,IKER)
C
C==== ROUTINE TO COMPUTE GREEN’S FUNCTION TABLE FOR INTEGRATION
C
REAL L1,L2,K21,K23,K21K23
COMMON /MGDEL/ TGL,wIDIH,UFFSET,SIGMAL,SIGMAZ,SIGMA3,C1,C2,C3,
iF1,F2,51,82,01,T1,0L1,02,7T2,L2,K21 ,K23,K21K23,YU,WIDTHZ,
2TWNQOwW ,HL1 ,HLZ,HT1 ,HT2,Z81ID1,Z2MID2
DIMENSION ARG(1),RWORK1(1),RWORKZ2(1),AA1(1),BR1(1),CC1(1),
1AA2(1),8B2(1),CC2(1),P(100),5(100),D(2)
COMPLEX ZAnNS(100),ZwW0URK(283)
EXTERNAL G1,G2,G3
PARAMETER (NREL=1,NTOL=1,NURD=0)
DATA D/2%0,0/

C \
C==== (X0,Y0) IN REGIOUN 1
IF(YU LT, =WIDTH2) CALL HANKEL(BMAX,NB,WNREL,TOL,NTOL,NOkL,G1,
1 IJREL, ZNORK,ZANS, ARG, NOFUN1, IFR)
C

C----

(X0,Y0) IN REGION 2
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IF(Y0 .GE. =w[DIH2 .AND, YU LLE.
1TOL,NTOL,NORD, G2, IJREL, ZWORK,ZANS, ARG, NOFUNT, IER)
c
C==== (X0,Y0) IN REGION 3
IF(YU .GT., #IDTH2) CALL HANKEL(BMAX,NB,NREL,TOL,NTOL,NORD,G3,

1IJREL,Z%0RK,ZANS,ARG,NOFUN]1,IER)

CHECK FOR
IF(IER

C--.n

ERRORS
+NE. 0) RETURN

SEPARATE QUT GREEN’S FUNCTIONS
DO 10 J=1,un8

RWORK1 (J)=REAL(ZANS(J))
RWORK2(J)=ATIMAG(ZANS(J))

C-n—-

CONVERT ARGUMENTS TO LOGARITHMIC SPACING
10 ARG(J)=ALOG(ARG(J))

C----

COMPUTE INTERPOLATION COREFFICIENTS

IF(S1 .NE, 0,90) CALL SPLINI(NB,0,ARG,RwORK1,AAl,BB1,CC1,0,0,F,S8)
IF(32 .NE. 9.0) CALL SPLIN1(NE,O0,AKG,RWORK2,AA2,882,CC2,0,0,F,S)
RETURN

END

SUBROUTINE INTEGRATE(XO,URDER,wkIGHT,NB,XABS,ARG,RWORKL1,
1RWORK2,AA1,B81,CC1,ARA2,8K2,CC2,5UM1,5U42)

C----

C
C==== ROUTINE TO DO GAUSSIAM QUADRATURE OVER SOURCE
C

PLANE

INTEGER ORDEK

REAL L1,L2,K21,K23,K21K23

COMMUN /MODEL/ TOL,wIDTH,OFFSET,SIGMA1,SIGMAZ,SIGMA3,C1,C2,C3,
1¢¥t,F2,s1,s82,01,71,L1,02,T2,L2,K21,K23,K21K23,Y0U,dIDTH2,

2TWOW, HL1 ,HL2,HT1,HT2,Z4ID1,ZMID2

DIMENSION WEIGHT(URDER,ORDER),XABS(1),ARG(1),KwORK1(1),
1RWORK2(1),AA1(1),BB1(1),CC1(1),AA2(1),BB2(1),CC2(1)

PARAMETER (ZER0=0.0)

SUM1=ZERC
SUM2=ZERD
GI1=ZERD
GI2=ZERD
C==== LOOP OVER KP
DO 10 K=1,0URDER
XP1=HL1%XABS(K)
XP2=HL2%¥XABS(K)+0FFSET
XT1=(X0O=XP1)%%2
XT2=(XU=XP2)¥x%2
C==== LOOP QOVER ZP
DO 10 L=1,URDER
IF(S1 .EQ. 0,0) GO TO 20
ZT1=(HT1*XARS(L)+ZMID1) *%2
R=ALOG(SQRT(XT1+Z2T1))

INTERPOLATE SOURCE PLANE 1 GREEN’3 FUNCTION
CALL SPOINT(NB,ARG,RWJRK],AAl,BR1,CC1,R,GIY)

C----

WIDTH?2) CALL HANKEL(BMAX,NB,NREL,
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20

C----

10

C----

C-u----------O-ﬂ----------'--n------_—--Q-----o———---------------n—---

C
C
C
c

C

C—----------——---n---n------------n-------n--u-—--m-----------u-n---w-—

C

C-mn-

C

C

Cuu--

C

C----

c

C----

10

20

C----

SUMI=SUM1+S1¥GI1¥XWEIGHT(K,L)

IF(S2 .EQ, 0.,0) GO TG 10
ZT2=(HT2*XABS(L)+ZMID2)**2
R=ALOG(SQRIT(XT2+ZT2))

INTERPOLATE SOURCE PLANE 2 GREEN®S FUNCTION
CALL SPOINT(NB,ARG,RWOKRK2,AA2,EBB2,CC2,R,G12)
SUM2=SUMZ2+S52¥GI2*WEIGHT (K ,L)

CONTINUE

RETURN

END

COMPLEX FUNCTION G1(LBD)

GREEN’S FUNCTION INTEGRAND FOR OBSERVATION PCINT IN REGIGN 1
YO .LT. =wIuTH/2

REAL L1,L2,K21,K23,K21K23,L8D

COMMON /MODEL/ TOL,WIDTH,OFFSET,SIGMAL,SIGMAZ,SIGMA3,C1,C2,C3,
irt,Fr2,81,82,D1,Tt,L1,02,T2,0L2,K21,K23,K21K23,Y0,41IDTHZ,
2TwWOW,Hi.1 ,HL2 ,HT1 ,HT2,ZM101,2M41D2

PARAMETER (ZERQ=0.0,0NE=1.0,TWU=2.0)

SET PARAMETER BIG TO THE LARGEST ALLOWABLE ARGUMENT FOR THE
EXPONENTIAL FUNCTION,

PARAMETER (B1G=8#,028)

= SET DEFAULT VALUES FOR NUO SOURCE

F11=2EROQO
F12=2KR0

CHECK FOR LARGE ARGUMENT
IF(TWOwW*LBD ,GE, BIG) GO TO 30

G11 SOURCE PLANE 1 TERM (YP==wIDTH/2)
R1ISEXP(TWOW¥LED)

R2=K21K23=R1

R3=R1/R2

IF(S1 .EQ. 0,0) GO TO 10
B1=(K23=TWU¥K21K23)/R2+K21%R3
DBI=TWOXLBD*(K23-K21K23)/R2
F11=EXP(LBD*(YU+wIDTH2) ) ¥ (~LED*(0OHNE+B1)+DB1)

G12 SOURCE PLANE 2 TER™M (YP=wIDTH/2)

IF(s2 .EQ, 0,0) GU TO 20
B1=R3*¥(K21+K23=K21K23)=K21K23/R2
DB1=TWOXLBD¥(K23=K21K23)*K3
F12=EXP(LBD*(YO=wIDTHZ))*(DB1=-LBOU*(UNE+B1))
G1=CMPLX(F11,F12)

RETURN

LARGE ARGUMENT CALCULATIUN
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30 IF(S1 . NE. ZER0O) Flil==0BD¥(ONE=K21)*¥EXP(LbD¥*(YO+WIDTH2)) Q0007110
IF(S2 .NE, ZERQO) F13==LpD¥(ONE~K21)¥(ONE+K23)*%EXP(LBD*(YO=w1LTHZ))00007120
G1=CMPLX(F11,F12) 000V7130
END 00007140
COMPLEX FUNCTION G2(LBD) 00vuT159

C 0007160
C==~= GREEN‘S FUNCTION INTEGRAWND FOR OBSERVATION PUGINT IN REGION 2 00007170
C -WIDTH/2 ,LE. YO JLE., #IDTH/2 0U00NT718O
C 00007190
REAL L1,L2,K21,K23,K21K23,L8D Q00N7200
COMMON /M0UDEL/ 10L,wIDTH,OFFSET,SIGMAL,SIGMAZ,SIGMA3,C1,C2,C3, VoVeT7210
1F1,#¥2,81,582,01,71,L1,02,7T2,0L2,K21,K23,K21K23,Y0,4IDTH2, 00007220
2TWOW ,HL1 ,HLZ2 ,HT1 ,HT2,ZMID1,ZM1D2 00007230
PARAMETER (ZERO=0,0,0n8k=1,0,Twiis2,0) 00007240

C 00007250
o L L L L e L e e P R L P R R L PR R L R L e T L NI Nyl A 1V
C 00007270
C SET PARAMETER BIG TO LAKGEST ALLOWABLE ARGUMENT FOR THE V007280
C EXPONENTIAL FUNCTION, 00007290
(o 00007300
PARAMETER (BIG=8%,028) 00007310

C 0V0uT320
oL e L T X VI RN
C 00007340
C==== SET DEFAULT VALUES FOR NO SQOURCE 00007350
F21=Z2EROD 0GU0T73600
F22=ZERD 00007370

C 00V07380
C 00007390
Ce=== CHECK FOR LARGE ARGUMENT GO00U7400
IF(TWOWXLBD LGF, BIG) GOTO 30 00007410

C 000074240
Ce=== G21 SOURCE PLANE 1 TERM (YP==wIDTH/2) 00007430
R1I=EXP(TwOWXLBD) 00007440
R2=K21K23=-Rr1 0uL07450
R3=R1/R2 00007460

IF(S1 .EG, 9.0) 60O 10 10 00007470
A2=K21%¥R3=~K21K23/k2 voN07480
B2=(K23=-K21K23)/RZ u0VuT749%0
DA2==TwOX*LBD¥K21*%R3 00007500
DB2=TwO¥LBD*K23/R2 000u751vu
F21=EXP(~LRO¥(YO+wWIDTH2))*¥(LED¥*(ONE+AZ2)+DA2) 00007520
1+EXP(LBD*(YO+WIDTHZ2))*¥(DR2=LBD*B2) 00007530

10 IF(S2 .EQ., U.0) GUTUO 20 00007540

C N00VT550
Co=== (G22 SOURCE PLANE TERM (YP=wIDTH/2) 00007R”60
A2=(K21~K21K23)/R2 00007570
B2=K23*R3=-K21K23/R2 00VLT580
DAZ2==TwOXLBD¥K21/R2 D0OUVTH%Y
DB2=TWO¥LBD*K23*%F3 un007600
F22==EXP(LBD*(YO=wIDTH2))*¥(LED*(ONE+KB2)=DR2) VIVIVIV AR BY)
1+EXP(=LRD¥(YU=WIDTH2))¥(LBD*A2+DA2) 000G76290

20 G2=CMPLX(F21,F22) Q00075630
RETURN 00007640U

Cc 00007650
Cem=== LARGE ARGUMENT CALCULATION 00007660

30 IF(S1 .NE, ZERQO) F21=SLBUX(UNE+K21)¥EXP(=LEBD*(YO+WIDTHZ2)) 00007070
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IF(S2 .NE. ZERQO) F22==LbD¥(ONE+K23)*¥EXP(LAD*(YU=WIDTHZ)) 00007680
G2=CMPLX(F21,F22) 00007690
RETURN 00007700

END 00007710
COMPLEX FUNCTION G3(LBD) 00007720

C 00007730
Ce=== GREEN’S FUNCTION INTEGRAWND FOR OBSERVATIOK POINT IN REGION 3 00007749
C YO .GT. wlDTH/2 00007750
C 00007760
REAL L1,L2,K21,K23,K21K23,LpD 00Qu7770
COMMON /#40DEL/ TOL,wIDIH,UFFSET,SIGMAL,SIGMA2,S51GMA3,CL,C2,C3, 00007780
1¢1,F2,81,82,01,T1,0L1,02,72,L2,K21,K23,K21K23,Y0,410TH2, 00QuU7790
2TwOW,HL1 ,HL2,HT1,H8T2,28101,481ID2 0007800
PARAMETER (ZERJ=0.U,O0NE=1,.0,Tw0=2,0) 00007610

C 0000T782u
00007830

o Rt e e e e e L R R e T DI AT
C 00007850
C SET PARAMETER 8IG TO LARGEST ALLOWABLE ARGUMENT FOR THE J0007860
C EXPONENTIAL FUNCTION, QULOTHTO
C 000074880
PARAMETER (BIG=88,028) 000UT8%0

C 00007900
oL L Y e L Y e L e SR IV VR R
Cc v0007920
Cmme= SET DEFAULT VALUES FOR NU SUURCE Qu007930
F31=ZERO 00007940
F32=ZERD 00007950

C 00007960
Ce=== CHECK FUR LAKGE AKGUMENT QUYL7970
IF(TwOW*LRD ,GE, BIG) GOTIO 30 0000798G

o 00007990
Comme== (31 SOURCE PLANE 1 TERM (YP==wIDTH/Z2) 0000%000
R1SEXP(TWOWXLBD) Qu008L1Y
R2=K21K23=R1 00008020
R3=R1/R2 00008030

IF(S1 ,EG. 0,0) GO TU 10 0QuUUB040
A3=R3I*¥(K21+K23=-K21K23)=K21K23/R?2 00008050
DA3==TWOXLuD¥(K21=K21K23)*R3 Q0008060
F31=EXP(=LHBD*(YU+wWIDTH2))*(LBD¥(UNE+A3)+DA3) 00008070

o 00008080
C==== (32 SOURCE PLANE 2 TERM (YP=WIDTH/2) 00UNBLUY0
10 IF(S2 .EQ, 0.0) GO TG 20 00008100
A3=(K21-TWO*K21KZ3)/R2+K23%R3 0u008110
DA3==TWOX[LBD¥(K21=-K21K23)/R2Z 00008120
FI32=EXP(=~LB0¥(YD=wlDTH2))¥(LRD*¥(ONE+A3)+DA3) 00V0B1 30

20 G3=CMPLX(F31,F32) 00005140
RETURN 00008150

C 00008160
Cew== [ARGE ARGUMENT CALCULATION oooug170
30 IF(S1 NE. ZERO) F31=LRD¥(ONE+K21)*¥(ONE~K23)¥EXP(=LBD* (YO+WIDTHZ2))00008180
IF(S2 ,HNE., ZERQO) F32=LpO¥(UNE=KZ3)¥EXP(=LBND¥X(YU=WIDTH2)) Quoougi1yn
G3=CMPLX(F31,F32) 000VB200
RETURN 00008210

END 00008220
SUBROUTINE OUTRAV(LU,TI1LE,DRDER,X,Y,DK,NR,POT) 00008230

Cc 00008241
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C-'--

C
C
C--'-
C
C---_
1000
&
c----
C
Commm
1010
C
c-_--
10
1020
c
C----
C
C--.-
C
Comen
C
C----
1000

1010 FORMAT(® SIGMAL=’,F7,3,7 S1IGMA2=",F7.3," SIGMA3=",F7.3,11X)

ROUTINE TO OUIPUT TRAVERSE CALCULATION RESULTS

INTEGER ORDER

REAL L1,L2,K21,K23,K21K23

COMMON /MOLEL/ TOL,wlDTH,UFFSET,SIGMALl,SIGMAZ,S1IGMA3,C1,C2,C3,
1¥i{,F2,s81,82,01,71,L1,D2,T2,02,K21,K23,£21K23,Y0U,4IDTHZ,
2TWOW,HL1 ,HL2,HT1,HT2,ZML01,2MID2
CHARACTER¥*80 TITLE

CHARACTER*32 COLARL
DIMENSION X(1),Y(1),POT(1)
PARAMETER (COLABL=" X Y

PRINT HEADER
CALL HEADER(LU,TITLE,QORDER)

PRINT DATA
WRITE(LU,1000) Dk
DR=*,F7.,3)

FORMAT(”

COMPUTE WUMBER OF COLUMNS AND REMAINDER
ICOL=NR/30
IREM=NR~30¥%1COL
0) ICOL=ICOL+1

IF(IREM

PRINT COLUMN LABEL

NE .

WRITE(LU,1010) (COLARL,I=1,1CUL)
FORMAT(4A32)

PRINT DATA

1=0
I=I+1

WRITE(LU,1020) (X(I+J),((1+J),BCGI(I+J),J=0,30%(1COL~1),30)

FORMAT(4(1X,F8.2,2X,F8.4,2X,E9.4,2X))

CHECK FOR

IF(I .EQ.

CHECK FOR

IF(I .LT,
RETURN
EnD

SUBROUTINE QUIPLOT(LU,TITLE,ORDER,X,Y,DR,NKk,POT)

ALL RE“AINDER COLUMNS PRINTED
IREM) ICOL=ICUL=-1

ALL DATA PRINTED

30

«AND.

ROUTINE TO UUTPUT

INTEGER QRDER

I LT, nR) GO I'C 10

DATA FUR TRAVERSE PLUOTTING

coMMon /M0DFL/ TOL,wIOIH,QFFSET,SIGMAL,SIGMAZ,S8IGMA3,C1,C2,C3,
iF1,rF2,81,52,p1,71,L1,0:02,T2,L2,021,K23,K21K23,Y0,wIDTHZ,
2TwOW,HL1,HL2,HT1,H4T2,ZML01,2M4TD2

DIMENSION X(1),Y(1),POT(1)

CHARACTER¥B0 TITLE

WRITE OUTPUT HeADER

wRITE(LU,1000) TITLE
FORMAT(20A4)
ARITE(LU,1010) SIGMAL1,SIGMA2,SIGHMA3

PCT

)
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1020

1030

1040

1050

C

Co==-

1060
C

C----l

1070

Comma=

Commm-

C----

C——--

1000

C----

C----

1010

C----

20

WRITE(LU,1020) C1,C2,C3

INTEGER OKDER
REAL L1,L2,K21,K23,K21nr23

=',F7.3,11X)

81

S2

P d
-

-—

-

’

’

FORMAT(® C1 =7,F7.,3,% C2 =7,F7.3,° C3
WRITE(LU,1030) D1,11,L1,F1,51
FORMAT(® D1=°,F7,3,7 T1=",F7.3,° L1=",F7,3,° F1=°,¥¢7.3,°
1F8.3)
wWRITE(LU,1040) D2,T2,L2,F2,52
FORMAT(® D2=°,F7.,3,° T2=°,f7.3,° L2=°,F7,3,% ¥F2=",F7.3,°
1F8.3)
WRITE(LU,1050) WIDTH,OFFSET,TOL,RDER
FORMAT(® wWIDIH=",¢7,.,3,° UFFSKET=",F8,3," TOL=",E10.4,° ORDER=",12,
13X)

WRITE WUMBER OF DATA POINTS AND SPACING ALONG TRAVERSE
WRITE(LU,1060) WNR,DR
FORMAT(I6,1X,E12,6)
WRITE DATA
WRITE(LY,1070) (X(1),¥Y(I1),POT(1),1=1,NR)
FORMAT(E12,5,1X,012.5,1X,£12.5)
RETURN
END

SUBROUTINE OUTGRIO(LU,TITLE,ORDER,X,Y,DX,DY,8X,NY,POT)
ROUTINE TO OUUTPUT KESULTS FRUM GRIp CALCULATIONM

COMMON /MODEL/ TOL,WIDTH,QFFSET,SIGMAL,SIG4AZ,SIGMA3,C1,C2,C3,

CHARACTER¥RU TITLE
CHARACTER*24 COLARL

DIMENSION X(1),Y(1),POT(NX,NY)
PARAMETER (COLABL=* Y POT
LOOP OVER Xu VALUES

DO 10 I=1,NX

PRINT HEADER
CALL HEADEKR(LU,TITLE,ORDER)

PRINT DATA
WRITE(LU,1000) X(I),DY
FORMAT(® X=7,FB8,2,2X,° DPY=°,F7.3)
COMPUTE NUMBER Ur COLUMNS AND REMAINDER
ICOL=NY/30

IREM=NY=30%ICOL

IF(IREM (NE, 0) ICOL=ICUL+1

PRINT COLUMN LABEL
WRITE(LU,1010) (COLABL,K=1,1IC0L)
FORMAT(4A24)

PRINT
J=0
J=J+1

DATA

)

iF1,¥F2,51,82,01,T1,L1,D2,12,L2,K21,K23,K21K23,Y0,4IDTHZ,
2TWOW,HL1 ,HL2,HT1,dT2,4%1ID1,ZMID2
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1020

C-—--

C---—

10

C----

1000

1010

1020

C

CQ---

C

WRITE(LU,1020) (Y(J+K),POT(I,J+K),K=0,30%(ICTL~1),30)
FORMAT(4(1X,F8,2,2X,F9,4,4X))

CHECK FOR ALL REMAINDER CUOLUNNS PRINTED
IF(J .£Q, IRE#4) ICUL=ICOL=1

CHECK FOR ALL DATA PKRINTED

IF(J .LT. 30 .AnND. J LT, &Y) GG TO 20
CONTINUE

RETURN

£ND

SUBROUTINE HEADER(LU,TITLE,URDER)

ROUTINE TO PRINT QUTPUT HEADEK

INTEGER ORDER

REAL L1,L2,K21,K23,K21K23

COMMON /#MOUEL/ TOL,wI1DTH,0FFSET,SIGMAL,SIGMAZ,SIGMA3,C1,C2,C3,
ifF1,F2,81,82,01,7T1,L1,02,T2,L2,K21,K23,K21K23,Y0,WIDTHZ,
2TwW0OW,HL1 ,HL2,HT1,HT2,Z241ID1,2M1ID2

CHARACTER*4 TITLE(20)

UW2==WIDTHZ

WRITE(LU,1000) TITLE,UFF3KET,wl0TH,TOL,0RDER,DY,02,T1,T2,0L1,L2
FUORMAT(1HM1,20A4//° OFFSET=’,F8.3,° #IDTH=’,F8.3,° TOL=’,E10,4,
17 ORDER=’,12//

221X,°/°,14X,°/7°/

320X,°/°,7X,°X°,0%X,°/°/

47X )’ e 1/ e -0 a7,

S I (|

619X, 17, 7X,"1°,6X,°1°,23X,°SOURCE 1°,4X, SQURCE 2°/
719X,°1°,7%X,72°,6X,°)17,18%X,°D=",F10.4,2X,F10,4/
819X,°1°,14X,°1°,18X, T=",F10.4,2X,F10,4/

9° REGION=’,5X,"1%,5X,°S1°,7%X,72%,5X%,°82°,7%x,°37,9%X,°L=",
1F10.4,2X,F10,.,4)

WRITE(LU,1010) SIGMAL,SIGMA2,SIGMA3,F1,K2,C1,C2,C3,51,52
FORMAT(® SIGMA =7,F9.4,° s1 *,F9,4,° S2 *,F9.4,

16X, F=",F10.4,2X,F10.4/
27 ¢C =*,F9.,4,° S1 °,F9.4,° 82 *,F9.,4,
36X,°5=’,F10.4,2X,F10.4/

419X, °1°,14X,°1°7)

WRITE(LU,1020) UW2,WIDTH2
FORMAT(12X,°Y=",F10,4,5X,F10,4/)

RETURN

END

SUBROUTINE QUTSTD(LU,TITLE,X,Y,BX,DY,NX,NY,PCT)

ROUTINE TO QUTPUT STANDAKD FILE FOR CUNTOURING

INTEGER ORDER

REAL L1,L2,K21,K23,K21K23

COMMON /MODKEL/ TOL,wIDIH,GFFSET,SIGMAL1,SIGMA2,S51G¥A3,C1,C2,C3,
i¢1,r2,s81,s2,01,71,L1,02,T2,L2,K21,K23,K21K23,Y0,WIDTHZ,
2TwOW,HL1 ,HL2,HT1,HTZ,Z41ID1,2MID2

CHARACTER*30 TITLE

CHARACTER*® PGM

DIMENSION X(1),Y(1),POT(NX,NY)
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C--—-

C--uﬂ

10

eXeNe e RoReReNoEe Koo e Re K Ke e Ke!

Coweom

C

C---_

C

C----

C----

20

C---u

C--—-

C

C----

APPLY

WRITE

PARAMETER (PGM="SPDIKE

YA

HEADER RECORD

=1)

ARITE(LU) TITLE(1:56),PGM,NY,NX,N2Z,X(1),DX,Y(1),DY

LOOP OVER RUOWNS (X VALUES)
DO 10 I=1,0X

ARITE(LU) Y(I),(POT(I,J),J=1,KY)

RETURN
END
SUBRQUTINE GAUSS(X,Ww,NORDER)

ROUTINE TO COMPUTE GAUSSIAN GUADRATUKE ABSCISSAS AND WEJGHTS

FOR ORDER NOURDER.,

CORRECTION
CORRECTION IS APPLIED.
OF 10 ITERATIOANS

WEIGHT

o

WRITTEN BY Do

THE APPROX
THE
THE ZekUO

OR

V. FITTERKAN,

MODIFIED 20 JANUARY 1982
DOUBLE PRECISION

IMATE

ZERG OF THE LEGENDRE
POLYNOMIAL AND THE DERIVATIVE AT THE ZERO IS COMPUTED,
IF THE ABSOLUTE VALUE UF

PUOLYNOMIAL AT THE ZERO IS GREATER

THAN 1.0D=-15 AAD THE ABSOLUTE VALUE OF
185 GREATER THAN 1,0Dh=15,
THIsS PROCEDURE IS REPEATED FOR A MAXINOUM
UNLTIL THbt ABOVE CRITERIA ARE
IS CUMPUTED USIaG THE FINAL POLYNOMIAL DERIVATIVE VALUES,

THE SUBROUTINE ONLY COMPUTES NORDER/Z
NEIGHTS ARE THE SAME AT MINUS THE ABSCISSA VALUES,
ORDER THEREK IS AN ABSCISSA AT

ZERD,

UnS-GcSlI

X(l)’w(l)'P(2O),DP'PI

PARAMETER (PI=3.1415926539D0)

IF (NORDER

LGT.

20) NORDER=20

NLOOP=(NORDER+1)/2

LOOP OVER ZEROES

DO 10 I=1,NLOUP

APPRUXIMATE ZEROG

UK.,

J

COMPUTE DERIVATIVE OF LEGENDRE
DP=(=NURDER¥X(I)*P(NORDER+1)+NORDER*¥P(NURDER))/(1,0=X(T)**2)

TEST FOR CUNVERGENCE
IF(DABS(P(WURDER+1))
11.0D=15

.LEQ 1-

.GE'

X(I)=X(1)=-P(NURDER+1)/DP

J=J+1
GO TO 20

LIMIT ORDER TO S1ZE OF ARRAY P

COMPUTE UEGHKNDRE POLYNOMIAL A1 ZERU
CALL LEGENDRE(X(I1),P,NURDER)

0D=15

10) GO TG 10

NEATOM’S RULE CORRECTION TO ZERO

.0R,

THE

MET.

WE1GHTS AND ABSCISSAS,
FOR AN

NOVEMBRER 1979

FOLYNOMIAL

DABS(P(JORDER+1)/DP)

NEWTUN’S RULE
THEN THE

THEN ThE

oou

X(I)=(1.,0D0=0,125D0/NORDER¥*%2+0,125D0/NUORDEK*¥3)XC0OS5((4,0L0%]
1=-1.0D0)*¥PI/(4,0D0O¥NORDER+2,000))
J=1

L.

THE
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00009980
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Cem== COMPUTE QUADRATURE WEIGHT
10 W(I)=2.000/(1,0D0O=X(I)*%2)/0P%%2
RETURN
END
SUBROUTINE LEGENDRE(X,P,NORDEK)

==== ROUTINE TO EVALUATE THE KFIRST NURDER LEGENDRF POLYNOMIALS
FOR ARGUMENT X,

WRITTEN BY D, V, FITTERMAN, U.S.G.S., NOVEMBER 1979
MODIFIED 13 JANUARY 1982

DOUBLE PRECISION X,P(100V)

pNe! o XX Ee Ko EnKe

==== SET ZEROTH ORDER PULYNOMIAL
P(1)=1.,0D0
IF(NORDER .EQ. 0) KbTURN

C
Cwe=== SET FIRST ORDE& POLYNOMIAL
P(2)=X
IF(NORDER .EQ. 1) RETUERWN
C
Cewe== LOOP OVER ORDEKS
I=2
10 I=I+1

P(I)=((2.0D0%(1=2)+41.0D0)*X*F(L=1)=(I~2)*%P(I=2))/(I=1)
IF(I .LE., NORDER) GU TO 1u
RETURN
END
SUBROUTINE SPLINI(M,H,X,Y,A,8,C,1IT7,D,P,S)
C~=~0ONE DIMENSIONAL CUBIC SPLINEKE COEFFICIENT DETERMINATION,

BY w.L,ANDERSON, U.S. GEOLOGICAL SURVEY, DENVER, COLOFRADU

PARMS=== M= NUMBER OF DATA POINTS .GT. 2
H= EQUAL INTERVAL OPTION WHEN H,GT.0. (USE DUMMY X HERE),
UNEQUAL INTERVALS 1F H=0., (X REQUIRED STORAGE)
X= INDEP,VAR WHEN H=0, (DIM .GE. M),
Y= DEPENDENT VARIABLE (DIM .GE. M),
A,B,C=COEFF.ARRAYS (EACH DIM ,GE. M)
RESULTS ARE RETUKNED IN 1ST(M=1) ELEAENTS OF A,BR,§C.
ALSO USFD AS WORK ARRAYS DURING EXECUTIOwN.
IT= TYPE OF BOUNDARY CONDITION SUPPLIED 1IN D ARRAY. USE
IT=1 1F 18T DERIVATIVES GIVEN AT END PUINTS, OR
IT=0 I¥ 2ND DERIVATIVES GIVEN AT &nND PUINTS.
D= BUUNDARY ARKAY (DIM 2) AT POINT 1 AND M RESPECTIVELY,
P,5= WORK ARRAYS (€AChH DIM¥=M),
==ERROR RETURN wWITH M=~(ARS(4)) 1F ANY PARM UUT OF RANGE,
THE RESULTING CUBIC SPLINE IS OF THE FORM:
YEY(D)+A(T) ¥ (X=XCI))4B (D)X (X=X(I))*¥24C(I)*(X=X(L))**3
FOR I=1,2,.0.,M=1

oReNeRe e NeRe NeNe Ne e e Ne e Ko Eke Ke Ne Re Ko Ke Xe!

REAL¥4 X(1),Y(1),A(1),8(1),C(1),D(2),P(1),5(1),M0L
IF(IT LT 0.0ReITeGT o1 0R H . LTL0,,0R.M LIL3) GO TU 999
N=M=1
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IF(IT.EQ,Q0) GO TO 20
Ce=15T DERIVATIVE BOUNDARIES GIVEN
NE=N=1
IF(H) 999,11,1
C-=EQUAL SPACING H ,GT. 0, AND IT=1
1 HH=3.0/H
DO 2 I=1,NE
B(I1)=4,0
C(1)=1,0
A(IN=1.,0
2 P(I)=HH*(Y(I+2)=Y(I))
P(1)=P(1)-D(1)
P(NE)=P(NE)=D(2)
C==SOLUTIUON OF TRIDIAGUNAL MATRIX Q. OF ORDER NE
3 C(1y)=CC1y)/B(1)
P(1)=P(1)/8(1)
DO 4 I=2 ,ANE
MUL=1,0/(B(I)=ACI)*C(I-1))
C(I)=MULXC(I1)
4 P(I)=MULX(P(I)=A(I)*¥P(iI=1))
C~-=0BTAIN SPLINE COEFF1CIENTS
A(NE+IT)=P(nE)
I=NE=1
5 A(I+IT)=P(I)=C(I)*A(1+1T+1)
I=1-1
IF(I.GE,.,1) GU TO S
IF(IT.EQ,0) GO TO o
AC1)=D(1)
A(MI=D(2)
6 IF(H,EQ.0,) GO TO 14
HH=1,0/4
bg 7 I=1,N
MUL=HH*¥(Y(I+1)=Y(1))
BCI)=HH*(3,0%¥MUL=(A(I+1)4+2,0%A(I)))
7 C(I)=HH*¥HH¥*(=2.0*%MUL+ACI+1)+A(1))
RETURN
C==UNEQUAL SPACInNG H=U.., AND IT=1
11 DO 12 1=1,N
12 S(I+1)=X(I+1)=X(I)
DO 13 I=1,NE
BCI)=2,0%(S(1+1)+5(1I+2))
C(I)=8(I+1)
ACI)=S(1+2)

13 PCI)=3.0%(S(I+1)*¥*¥2%(Y(I+2)=Y(I+1))+S(I+2)**2*(Y(I+1)-Y(1)))/

$ (S(I+1)%*S(I+2))
P(1)=P(1)=5(3)*%D(1)
P(NE)=P(NE)=S(N)X*D(2)
GO TD 3

14 DO 15 I=4,n
HH=1,0/S(I+1)
MUL=(Y(I+1)=-Y(I))*HH**2
B(I)=3,0%MUL=CACI+1)+42,0%A(1))*HH

15 C(I)==2.0*¥MUL*HH+(A(CI+1)+A(I))*HH*%2
RETURN

C»=2ND DERIVATIVE BOUNDARIES GIVEN

20 NE=N+1

IF(H) 999,31,21
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C==-EQUAL SPACING H .GT. 0 AND IT=0

21 HH=3.0/H4
DO 22 1I=2,N
B(1)=4.,0
C(I)=1.0
A(I)=1,0
22 P(I)=HH*(Y(I+1)=-Y(I=1))
B(1)=2,0
B(NE)=2,0
C(1)=1,0
C(NE)=1,0
A(NE)=1,0
P(1)=HH (Y (2)=Y(1))=0,5%¥H*D(1)
PINE)=HH¥(Y(M)=Y(N))+0,.5%H¥D(2)
GO TO 3

C=-UNEQUAL SPACING H=0 AND IT=0

31 DO 32 I=1,N
32 S(I+1)=X(I+1)=X(I)
Ni=N=1
DO 33 I=i,N1
B(I+1)=2.0%(S(I+1)+S(1+2))
C(I+1)=5(1I+1)
A(I+1)=5(1+2)
33 P(1+41)=3,0%(S(I+1)*%2¥(Y(L+2)=Y(I+1))+S(1l+2)*%2%(Y(I+1)=Y(1)))/
¥ (S(I+1)*5(1+2))
B(1)=2.0
B(NE)=2.0
C(1)=1,0
C(NE)=1.,0
A(NE)=1,.0
PC1)=3.0%(Y(2)=Y(1))/5(2)=0,5%S(2)*D(1)
P(NE)=3,0¥(Y(M)=Y(N))/S(M)+0.5*%5(m)*D(2)
GO TO 3

999 M=-IABS(M)

RETURN
ENO
SUBROUTINE SPOINT(M,X,Y,A,B,C,XX,YY)

C==GIVEN CUBIC SPLINE COEFF’S A,B,C,AND M OBS.DATA ARRAYS X,Y

nnNnnoan

SPOINT EVALUATES THE PIECEWISE CUBIC SPLINE ORDINATE YY AT THE
ABSCISSA XX, wHERE XX IS IN THE CLOSED INTERVAL (X(1),X(M)).
NOTE: IF COMPUTING OVER EGUAL INTERVALS, USE THE SUBR “CUBIC”
WHICH REQUIRES ONLY ONE CALL,

DIMENSION X(1),Y(1),AC1),B(1),C(1)
IF(XX.LT.X(1) . 0R.XX.GT«X(M)) GU TO 9
Ml=M=1
DO 1 I=1,m1
J=I
IF(XX.LE.X(1+1)) GO TO 2

1 CONTINUE

9 WRITE(6,60) XX,X(1),X(®)
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60 FORMAT("OKRROR IN SPOINT CALL==XX=7,E16,8,° NOT IN CLOSED INTERVALOOO12180

¥ (",E16.8,%,7,616.8,7)°)
RETURN

2 Z=XX=X(J)
YY=Y(J)+((C(JI*Z+8(J))*L+A(J))*Z
RETURN

00012190
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00012210
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0V012230
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END

SUBROUTINE HANKEL(BMAX,NB,NREL,TOL,NTOL,NORD,FUN1,IJREL,Zw0ORK,

¥ ZANS,ARG,NUFUNL,TERR)

COMPLEX ZANS(NB,NREL),ZWORK(283,NREL),C,CMAX,Z5UM,ZFRO,FUN]

INTEGER KEY(283) ,NORD(NREL),IJREL(2,NREL)
DOUBLE PRECISION E,ER,Y1,Y,ABSCIS
DIMENSION ARG(NB),T(2),IMAX(2)

DIMENSION wTO(283),wT1(283)

EQUIVALENCE (C,T(1)),(CMAX,TMAX(1))

DATA ZER0O/(0.0,0.0)/

DATA ABSCIs/0,7358852661479794400D0/

DATA E,ER/1.221402758160169834D0,0,818730753077981859D0/

DATA
wTO( 1),wT0C 2),WTO0( 3),wiG( 4),
wTO( 5),wT0( 6),wTO( 7),wWT0( 8),

wTOC( 9),WwTO0(C 10),wTOC 11),wT10C 12),
WTO( 13),~T0(C 14),wl0( 15),WTOC 18),

WTO(C 17),wI0( 18),wTO0C 19),w10( 20),

WwTO( 21),wTO(C 22),wT0C 23),w10C 24),

WNTO(C 25),wTO(C 26),wTOC 27),wT0( 28),

WT0( 29),wT0( 30),WTO0C 31),wTO( 32),
WTO( 33),aTO0( 34),aTU( 35),%WTO0(C 36)/
2.1969101E=-11, 4,1201161%=-09,-6,1322980K-09,
¥-7,9821627£=-09, 8,5778983E=09,=-9,1157294€-09,
¥=1,0207546E=08, 1,0796633E~08,-1,1393033E~-08,
*=1,2708789t~-08, 1.3446466:-0868,=-1,4174300E=-08,
¥=1,5807160E£=08, 1,6747136kE=08,=1,7625961F~08,
*=-1,9650840E-08, 2.,0869789E-08,-2,1903555E~08,
¥=2,4407377£-08, 2.6033678E=-08,=2,7186773E~u8,
¥=3,0266804K=08, 3,2334013E=08,~3,3672072E~-08,
¥=3,7425022E-08, 4,0787921E=-08,-4,1543242E=08,
DATA

WTO( 37),wTO(C 38),wTO( 39),wTOC 40),

WT0( 41),wT0(C 42),wTO0(C 43),wT0C 44),

ATO(C 45),wWTO(C 46),WTO( 47),wTOC 48),

WTO( 49),wTOC S0),wTOC(C 51),410C 52),

wTO( 53),#TO0( 54),wTC( 55),wT0( 56),

WTO( S7),wTG( 58),#TO(C 59),w10( 60),

WTO( 61),WT0( ©2),wT0( ©3),%TO( 64),

WTO( 65),wTO( 66),wT0O( 67),wTO( 68),

wWTO( 69),WT0C 70),wTO( 71),wT0(C 72)/
¥=4,6035233£~08, 5,1425075E=086,~-5,0893896£~=08,
¥=5,6086570E-08, 6,5475248E-08,-6,1539913E~08,
¥=6,7117043E-08, 8,4767837E=06,=7.2583120E~0K,
*=7,7553611E=-08, 1.1279873E-07,~-8,1416723E=08,
¥=8,3217217-08, 1,5663185E=07,~8,1482581£~08,
¥=7,3963141E~08, 2.3109673E-07,=5.7243707E=08,
¥=2,6163525k-08, 3,6808773E=07, 2,7049871E-08,
¥ 1,1407365E=07, 6,3720026E-07, 2.52419561K=07,
¥ 4,06831433E-07, 1.1916346E=06, #8,0099716F=-07,
DATA

¥ ATO(C 73),w10C 74),aTO0C 75),sTOC 78),

¥ WTO(C 77),wT0( 78),4TO(C 79),wTO( 80),

¥ WwTO0( B1),AT0( 82),4T0( 83),wTO( 8B4),
*
%
X

L R K B R R R R A

K M I I W W

WTO( 85),WTO( B86),aTO(C 87),wT0( 88),
WTO( 89),wI0(C 90),wTOC 91),wTO0(C 92),
WTOQ( 93),wTI0( 94),wTO( 95),wTO0C 96),

7.2479291E~09,
9.6615250E=09,
1.2049873E=08,
1.5005577E~08,
1.8693427FE-08,
2,3305308E=08,
2,9094334E-08,
3.6408936€E=08,
4,5756842E=-08/

5.7934897E=~08,
7.4301996F~08,
9.7366568E=08,
1.3206914E-07,
1.8860593E~-07,
2.,8867452E-07,
4,7932617€=07,
B.6373487E-07,
1,6696015E~00/
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000122440
0V0122590
000122690
00012270
vouv12280
00012290
00012300
00u12310
00012320
012330
00012340
00012350
00012360
00012370
00012380
00012390
nuyn124900
ouvlz4tlv
00012420
00012430
00012440
00012450
000124060
0u012470
0001248y
00012490
00012500
00012510
00012520

00012530
00012540

00012550
00012560
00012570
00012580
00012590
06012600
00012610
Qu012620
00012630
00012640
00012550
00012660
00012070
00012680
000120990
V012700
00012710
00012720
00012730
00012740
00012750
00012760
yo012770
Qu012780
060012790
00012800
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¥ WITO( 97),4T0C 98),ATO( 99),wT0(100), 00U12810
* WT0(101),WTO(102),wT0O(103),w10(104), 00012820
¥ WT0(105),wT0(106),wTU(107),wT0(108)/ 00012%30
¥ 1,3091334E=06, 2.3701475E=06, 2,0803829E«06, 3.4012978E=0¢, 00012840
¥ 3,2456774E£=06, 4.9240402E=06, 5,0005198E~06, 7.1783540E=06, 00012850
¥ 7.6367633E-06, 1,0522038E=05, 1.1590021E=05, 1.,5488635E=05, 00012860
* 1,7510398E=05, 2.2873836E~05, 2,6308006k£=-05, 3,.,3864387L~05, 00012370
¥ 3,9610390£=05, 5,0230379E-05, 5.9397373K-05, 7.4612122F=05, 00012840
X 8,8951409E~05, 1.,1094809E-04, 1.3308026E~04, 1,6511335E=04, 00012890
* 1,9895671E=04, 2,4587195K-04, 2,9728181E=-04, 3.6629770E~04, 00012900
¥ 4,4402013E~04, 5.4589361£=04, 6,62988326~-04, 8,1375348E-04, 0001291v
¥ 9.8971624E=04, 1,2132772E=03, 1.4772052E=03, 1,8092022E~03/ 00012920

DATA 00012930
¥ WTO0(109),4T0(110),wT0C111),WT0(112), 00012940
* WTO0(113),WI0(114),wWTO(115),wT0(116), 00012950
* WTO(117),wI0(118),WT0(119),wT0(120), 00012960
¥ WT0(121),wT0(122),wTO(C123),wT0(124), 00012970
* WTO0(125),WT0(126),wT0(127),wT0(128), OUO12980
¥ WTO0(129),wTO0(130),wTO(131),wT0(132), 00012990
* WTO(133),#T10(134),wT0(135),wT0(138), 00013000
¥ WT0(137),wTO(138),wTO(139),4T0(149), VUU13010
* wT0(141),4T0(142),wWT0(143),wT0(144)/ 00013020
¥ 2,2045122E-03, 2.6980811K-03, 3,2895354E~03, 4,0238764E=03, 00013030
¥ 4,9080203£=03, 6.,0010999E-03, 7.32168788=03, #,9489225K=03, 00u13040
¥ 1,0919448£-02, 1.3340090E=02, 1,6276399E~02, 1.9873311F=02, VUO13050
x 2,4233627E=02, 2.9555%699E=02, 3.5990069£-02, 4,3791529E~02, 00013060
¥ 5,3150319E=02, 6.4341372t=02, 7,7506720E=02, 9.,2749987F=02, 00013070
* 1,0980561E=01, 1,2791555E=01, 1.4525830k=01, 1.582008SE=01, 0001308V
¥ 1,6058576E=01, 1.4196035E=01, 8,9781222K=02,=1,0238278E=02, 00013090
¥=1,5083434£-01,-2,9059573k=01,=2,9105437E=01,-3.7973244E=02, 00013100
x 3,8273717£=01, 2.2014118E=01,=4,7342635E~-01, 1,9331133E=~01/ 00013110

DATA Uu013120
* WT0(145),4T0(146),4T0(147),WT0(148), 00013130
* WT0(149),4T0(150),WT0(151),4T0(152), 00013140
* WTO0(153),410(154),wT0(155),wWT0(156), 00013150
* WTO0(157),4T0(158),ATO0(159),wT0(160), V0013160
¥ WTO(161),wT0(162),wT0(163),wT0(164), u0u13170
* WTO0(165),WT0(166),wTN(167),wT0(168), 00013180
¥ WT0(169),WT0(C170),wT0(171),KT0(172), 00013190
* wTO0(173),wTO(174),wT0(175),%T0(176), 00013200
¥ WTO(177),wT0(178),%wT0(179),«TO(180)/ 00013210
X 5,3839527E~02,=1.190984%E=-01, 9,9317051k=02,-6,6152628E=02, HYU13220
¥ 4,0703241E-02,-2,4358316E=02, 1.4476533E-02,-8,.6198067%=03, 00U13230
¥ 5,1597053£=03,-3,1074602L=03, 1.,8822342E=-03,-1,1456545E=03, 00013240
* 7,0004347E-04,-4,2904226£-04, 2.,6354444E-04,~1,6215439£=04, V0013250
¥ 9,9891279=05,-6,1589037€=05, 3,7996921F=05,=2,3452250E£~05, V0013260
¥ 1,4479572E=05,-8,.9417427E=06, S5.5227518E-06,-3,4114252E=00, V0013270
X 2,1074101E£~06,~1,3019229E-06, 8,0433617¢=07,-4,9693681K=07, 00013280
* 3,0702417E=07,-1,8969219E=07, 1,1720009E=07,=7.2412496E=084, 00013290
* 4,4740283E~08,-2,7643004E=08, 1.7079403E£-08,=1,0552634E=-08/ 00013300

DATA 00013310
* WTO(181),wT0(182),wT0(183),wT0(184), 00013320
* #TO(185),4TO(186),wTOC187),WTO(188), 00013330
¥ ATO(C189),4TI0(190),wT0C191),wI0(192), 00013340
¥ WT0(193),4T0(194),4T0(195),sT0(196), 00013350
* WT0(197),WT0(198),4T0(199),wT0(200), V00133060
¥ WT0(201),4T0(202),#T0(203),8T0(204), 00013370
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DATA
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¥=1.7838410E~-16,

*'1.5220450&:‘15'

DATA

L K _BE B BE R B B

¥*=3.5176475E~15,
¥=7,3949962€=15,
¥=1.3949870£~14,
¥=1,4962523€£~14,
¥=4,0056107£~15,
*=6,5679655£=16,
¥=1,7947697FE~14,
*¥=5,5510504K£~14,

DATA
WT1¢(
WT1(
WT1(
AT1(
WT1(
WT1(
WT1(
WT1(

W W K W K K

1),wT1¢(
5),wT1(
9),WT1(
13),wT1¢(
17),w#T1(
21),%T1C
25) ,WT1¢(
29),wT1(

2.
3,6273937£-10,=2,2412348E-10,
5,2865474E=-11,-3.26643926-11,
7.
1.
1.6197105¢=13,=9,9147443k~-14,
2.2817964E=14,=1,4315547E~=14,
3.9209969E=15,=2.5911739E-15,
3.0195409E~16,

1.
7.22277157E=16,~-8,7972941F-16,
1.
8.5977184E~17,
i.
1.
1.

WT0(205),wT0(200),wT0(207),wTU(208),
WTO0(209),4T0(210),wT0(C211),wTO(212),
WT0(213),#4T0(214),wT0(213),wT0(216)/
6.,5200311£~09,=4,0284597¢=09,
9.5019040£-10,~5,8708B696E~10,
1.3847792£~-10,~8,5560821E-11,
2.0182948K=-11,-1,.2470979E~11,
2.9415274E-12,=1.8170081E~-12,
4.,2739744€£-13,~2,6344388E~13,
6.0487998E~-14,~3,6973097E~14,
9.15734735€~15,=5.9567236E-15,
1.6406939E~-15,-8.8248590E=~1¢,

4890232E~09,-1,53785695E-04,

7057678E=12,=4,.7611713E~12,
1221034E=12,-6,9271067E=13,

2,2622634E-17/

WNT0(217),w20(218),wTO0(219),wT0(220),
WT0(221),wT0(222),wT0(223),w10(224),
WTO(225) ,WI0(226),WT0(227),wWT0(228),
wT0(229),w10(230),#TO(231),wT0(232),
WT0(233),wT0(234),wT0(235),WT0(236),
WT0(237),wT0(238),WT0(239),wT0(240),
WT0(241) ,WT0(242),wT0(243),wT0(244),
WTO(245),4T0(246) ,WT0(247),wWT0(248),
WT0(249),wT0(250),wT0(251),wT0(252)/
-8.0942556E=17,-3.7172363£~17,
4,6174116E-16,-5,8627358F~16,
1.0211793E~15,~1,0940039%k=15,
¥ 7,4110927£~-16,-4,1700094E~16,
4.8975421K=17,
¥ 8,3280985E-~16,-1,1544640E~15,
¥ 1,7777129E=-15,-1,7322187&~15,
¥ 6,9747910E~16,~1,2088956E=-16,-4,8382957E~16,
1.9541597E~15,~-2.4107448F~-15,

9299542E-16,=3,3388160E~106,

0789555E=15,-9,7089714E~16,
1,3396469E~-16,
9398153E=-16,=-5,0046989E~16,
4401527E=15,-1.6637066F~15,
5247247£-15,=-1,1771155€E~15,
1.0408292E~-15,
2.924143BE-15/

WTO0(253),wT0(254),wT0(255),w10(250),
WTO(257),WT0(258) ,wT0O(259),4T0(260),
wT0(261),4T0(262),wT0(263),wT0(264),
ATO(265) ,WTO0(266),wT0(267),wT0(2638),
WTO0(269),wT0(270),a4T0(271),wT0(272),
WT0(273),wT0(274),wT0(275),wT0(270),
WTO0(277),WT0(278) ,4T0(279),wWT0(280),
WI0(281),wT0(282),wT0(283)/
4.2276125£-15,-5,0977851£=15,
8.8597601k-15,-1,0515959E~14,
1.5332490£-14,~-1.6146782£~14,
1.,2794804E~-14,-9,9286701E~15,

6.1428456E-15,
1.2264584E~14,
1.6084121E~14,
6.,8825809F=15,

1.5965079E~15,~7,2732961K=146,~4,0433218E=16,

3.3011866E=15,=7,3545910L~-15,
2.3774303E~14,-3,0279168E~-14,

1.2394851E~14,
3.9252831€E~14,

9.0505371K=14,-1,7064873E=13/

2),wTl1¢(
8),wI1(
10),wT1(
14),wT1(
18),wT1(
22) ,WT1C
26),4T1(
30),wT1(

3),WT1(
7Yy,wT1(
11),wT1(
15),aT1(
19),wWT1(
23),wT1(
27) ,WT1(
31),wT1(

4)'

8),
12),
iv),
20),
24),
28),
32),
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00013380
00013390
00013400
Qu0l1341u
00013420
0u013430
00013440
00013450
019013460
v00G134790
00013480
00013430
Q013500
00013510
00013520
00013530
00013540
00013550
0013560
00013570
00V13580
(10013590
00013000
00013610
00013620
00013630
00013640
00013650
00013660
0001307V
00U136890
00013090
00013700
00013710
00013720
00013730
00013740
0u01375¢0
00013760
V0013770
00013780
0uul13790
00013800
Vgul3dto
00013820
00013830
00u13840
00V13s50
00013860
00013870
DY013880
00013890
00013900
00013910
00013920
0001393¢C
00013940
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¥ wIi1( 33),waT1C 34),wTIC 35),wT1( 36)/

*
%
X

LK R 2 B

*

*
%
%
*
¥
*
*
%
¥
%
x
%
%

-4.2129715€E=106,
-1,0767491E~14,
-1,1714302E~14,

5.3667031K~15,
1.2362205E=~14,
8.4134738k-15,

6,1279163£=15,=-9,1102765E=15,
B.6009018E=15,=8,9749846FE-15,
1.9314024E~14,~2.31723388¢=-14,
2,5057768E=14,-2,2485539E-14,
1.1422464E-14,~7.,9323958K~15,

=-3,2177842E=17,
DATA
WT1(
WT1(
WT1(
WT1(
WT1(
wT1(
WT1(
wT1(
NT1(
-5.6209538£=-15,
-5,5355935K=15,
-9,5104370E~16,
5.0032100E=-16,

37),WT1( 38),wI1(
41),WT1( 42),WT1(
45) ,WT1( 46),WT1(
49),wil( S0),AT1(
53),WT1( 54),4T1¢(
57),wT1( 58),wT1(
61),wI1( 62),WT1(
65),Wr1( 66),KT1(
69),WT1( 70),wT1(

1.8637565k=15,

6.4192841E=15,
5.6125163E=15,
1.4600474E=16,
4.3752205E~16,

¥ 6,40044376£-15,-2,1926177E-15,

X
X
*
%

LR B R BE AR R BE B L N BE B B N B N
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1.8044664E=14,
5.8709354E~-14,
2.,7641736E=13,
1.3698462E-12,
DATA
WT1(
WT1(
WT1(
WT1(
WT1(
WT1(
WT1(

89),WT1(

73),4T1C 74),4T1(
TT7T),WT1C T8),w8T1(
B1),Wwl1( 82),wTI1(
85),wT1( 86),wWT1(
90),wT1(
93),AT1( 94),wT1(
97),8T1( 98),wT1(

1.0755745E=14,
8.1475200K-14,
4,1330823€E-13,
2,0447427€=-12,

-7.1183962t-15,
-1,3371129E£~-14,

8.9478500F=-15,
1.3284178E~114,

=3.,7726725E-15,-1,4263879E~15,
9.9696405E=15,=-9,3649955E£~15,
1.1153987E-14,-1,.4914821€~-14,
2,5605477E-14,~2,6217555E=14,
1.9022752E-14,-1,5198084E-14,
4,8421406K=15,-2,1875032K~15,

-3.3683643E-15,

39),wT1( 40},
43),WT1( 44),
47),%T1( 48),
51),#T1C 52),
$5),wWT1( 56),
59),WT1( 60),
63),wT1( 64),
67),wT1( 68),
71),wT1C 72)/

-6.8959928E-15,
-4,1453931E~15,
5.6166519E=16,

4,6132219E=15/

6,9895792E~-15,
2.6358827E-15,
8.2899246K~-17,

2.,1052293E=15,-9,5451973E~10,

1.16510038=14,
3.0159022E-14,
1,2530006KE=13,
6.1506209E=13,
3,0493477E-12,

75),WT1( 786),
79),sT1( 80),
83),wT1( 84),
B87),wl
91),wT1( 92),
95),»T1C 9¢),
993),wT1(100),

1( 838),

WT1(101),wT1(102),wT1(103),wT1(104),
WT1(105),wT1(106),4T1(107),wT1(108)/

6.7870250E=-12,
3.3617368E~11,
1.6651222E=10,
8.2474468E-10,
4,0849867E=09,
2.0233058E-08,
1.0021488E=07,
4.9636623£=07,
2.4585014E=06,

DATA

1.0126237k=-11,
5.0153839K~-11,
2.4840923E~10,
1.2303750k=-09,
6,0940898E-09,
3.0184244E-08,
1.4950371E-07,
7.4049804E-07,
3,6677163E=06,

1.5104976E=11,
7.4818173E-11,
3,7058109k=10,
1.8355034E=09,
9,0913020£=09,
4.5029477k=0%,
2.2303208E=07,
1.1046805E=06,
5.4714550E=06,

w#T1(109),4T1(110),wT1(111),%T1(112),
WT1(113),wT1(114),wT1(115),T1(110),
WT1(117),wT1(118),w4T1(119),wT1(120),
wr1(121),w911(122),w7T1(123),wT1(124),
WI1(125),WI1(126),wI1(127),wT1(128),
WT1(129),%wT1(130),WT1(131),wT1(132),
WT1(133),wT1(134),wT1(135),wT1(136),
NT1(137),4T1(138),wT1(139),WT1(140),

5.8415433E-16,
3,3506138E-14,
1.8519112E-13,
9,1921659%E=13,
4,5501001€E-12/

2.2536053E-11,
1.1161804E-10,
5.5284353E=10,
2,71382502E=09,
1,3562651F=08,
6.7176304E-08,
3.3272689E=07,
1.6480103E-06,
8,1626422E~00/
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0U013950
V0013960
000139790
00u13980
00013990
00014000
00014010
Quu14020
0UV14030
00014040
00014050
00014060
00014070
0014080
Q0014090
00013100
00014110
Q0Y14120
20014130
00014140
00014150
00014160
00014170
00014180
000141990
00014200
00014210
00uU14220
00V14239
00014240
00014250
0u014260
00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
VO0V14350
00014360
00014370
0oV14380
0vV014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00914470
00014480
00014490
v0014500
00014510
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m SPDIKE
cumentation

WT1(141),wT1(142),wT1(143),wT1(144)/

1.2176782E~05,
6.0307294E=05,
2.9860417E-04,
1.4767050E=03,
71.2596811E~03,
3.4655327£=02,
1.4207357E-01,

1.8166179E=0S,
8.9971508E=05,
4,4545291E=04,
2.2016806£=03,
1.0788355k=-02,
5.0008141E=02,
1.8821315£=-01,

2,7099223E=05,
1.3420195E=04,
6.6423156L-04,
3.2788147E=03,
1.5973323€-02,
7.2827752E~02,
2.2996815E=-01,

2,0333626E=01, 6,0665451F=02,-2,0275683£=01,
-1.8280529E£-01, 4.7014634E-01, 7.2991233E-03,

DATA
WT1(145),wT1(146),wT1(147),wT1(148),
WT10149),wT1(150),wT1(151),wT1(152),
WT1(153),wT1(154),WT1(155),w11(1586),
WT1(157),wT1(158),4T1(159),wT1(160),
wT1(161),wT1(162),4T1(163),KT1(164),
WT1(165),%T1(166),wT1(167),wT1(168),
NT1(169),WT1(170),WT1(171),%T1(172),
WT1(173),wI1(174),wT1(175),wT1(176),
WIT1(177),wT1(178),wT1(179),WT1(180)/

2.4781735E-~01,~1,1149185E-01,
2.460644647F=02,-2,2895284E-02,
1.5057670E-02,-1,2953923E-02,
B.2952090E=03,-7,1628301k=03,
4,6232056E-03,-3,9970542E-03,
2.5840801E=03,-2,2345428E=03,
1.,4449655E~03,-1.2495408£-03,
8.0803899K-04,-6,9875784E-04,
4,5186652E~04,~3,9075515£=04,

-2,2830217E-02,
-1,7488968E£~02,
-9,6138436E£~03,
=5.3482055E=03,
-2.9883670E-03,
=-1.6709583k=03,
-9,.3441130E-04,
~5,2253532€E~04,

2.5985386E=-02,

DATA
wT1(181),4T1(182),#T1(183),wT1(184),
WT1(185),AT1(18b),WT1(187),4T1(188),
WT1(189),#T1(190),wT1(191),wT1(192),
wT1(193),wT1(194),wT1(195),wT1(196),
wT1(197),wT1(198),wT1(199),wT1(200),
WT1(201),wT1(202),wT1(203),wT1(204),
WT1(205),wT1(206),wT1(207),wT1(208),
WT1(209),wWT1(210),wT1(211),wT1(212),
wT1(213),wT1(214),wT1(215),wT1(216)/

=2.92209106E-04,
-1.,6340753£~04,
-9.1379828E-05,
-5,1100905£=05,
-2,8576356£=-05,
-1.5980307E=-05,
-8.,9364160E-06,
-4,9973715£~06,
-2.7946015£-06,
DATA

2,5269019E=04,=2,18515858-04,
1.4130796E-04,=1,2219719F=-04,
7.9021432E=-05,-6,8334412E-05,
4,4189914E-05,-3,8213580£~05,
2.4711631E=05,-2,.1369580E-05,
1.,3819097£~05,-1,1950174E~05,
7.7278360E=06,=6,6827083E-06,
4,3215167=06,=3,7370660E=06,
244166539£=-06,-2.0898207F=06,

WT1(217),wT1(218),wT1(219),wT1(220),
wT1(221),wT1(222),wT1(223),%T1(224),
wT1(225),Wwl1(226),wT1(227),8T1(228),
Wl1(229),4T1(230),wT1(231),wT1(232),
WT1(233),#4T1(234),wT1(235),wT1(236),
WT1(237),4T1(238),wT1(239),wT1(240),
wT1(241),4T1(242),wWT1(243),wT1(244),
WT1(245) ,WIr1(2406),wT1(247),wT1(248),

4,0428804E=05,
2,0021123€=04,
9.90732756=04,
4.4837292E-03,
2.3612041E=02,
1.0337889E=01,
2.5088500E=01,

=3.5772336E=~01,
-«3,0614594E-01/

1.085027%9E=02,
2,0197032€-02,
1.1153254E-02,
6.18829108=03,
3,4560118K=03,
1.9323046E=03,
1.0805480E~03,
6,0425624€E£~04,
3,3790861E=04/

1.8896332K~04,
1.0567099E-04,
5.9092726E~-05,
3.3045496E~05,
1.8479514E-05,
1.0334008F~05,
5,7789251E-06,
3.2316575E=06,
1.8071890K=00/
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V014520
00014530
00014540
000144950
00014560
00014570
00014540
00014590
00014600
00014010
00014620
00014630
ululaodt)
00014050
00vldobl
JU014670
V0014680
V0014690
00014700
00u14710
00014720
00014730
00014740
00014750
00014760
00014770
00014780
00014790
000142800
00014810
0014520
0U014830
00014840
00014850
00014860
00014870
00014830
00014890
0V0U14900
00014910
00014920
0001493v
00014940
00014950
00014960
00014970
000149830
00014990
00015000
00015010
00015020
00015030
00015049
00015050
00015060
00015070
00015080
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¥ WT1(249),wT1(250),wT1(251),wWT1(252)/

*=-1,5627811E~0Q6,
¥=-8,7392952E-07,
¥=4,8871388E~07,
¥=2,7329579E-07,
¥«1,5283091E~07,
*-8,5465227E-08,
¥=4,7793376£-08,
¥=2,6726739E-08,
¥=1,4945974E-048,
DATA

1.3514274E=-06,-1,1686576E=06,
7.5573750£~07,-6,5353002E=07,
4,2261921K=-07,-3,6540333FE=07,
2.3633470k-07,=-2,0437231E-07,
1.3210174£=07,-1.1428792E~07,
7.3906734E~08,=6,3911437E~-08,
4,1329702£-08,-3,5740189E-08,
2,3112160k=08,=1,9986424E-08,
1.2924650F=08,-1,1176694E-08,

AT1(253),4T1(254),wT1(255),wWT1(256),
WNT1(257),wT1(256),wT1(259),wT1(2603,
WT1(261),aT1(262),471(263),WT1(264),

WT1(269),W11(270),wT1(271),WT1(272),
WT1(273),wl1(274),w4T1(275),wT1(2706),
wT1(277),WI1(278),W4T1(279),WT1(280),

*
%
%
¥ WT1(265),wT1(266),wT1(267),%T1(268),
%
X
X
x

WT1(281),wI1(282),wT1(283)/

¥-§,3580023€£=-09,
¥=4,6739154£~09,
¥-2,6137226£-09,
¥-1,4616324E-09,
¥=8,1736202£~10,
=4 ,5707937€£~10,
¥=2,5560176£~10,
¥=1,4294012E~10,
NOFUN1=0

7.2276490£-09,~6,2501673E~09,
4,0418061E-09,-3,4951847E=09,
2,2602382E=09,-1.9545596k=09,
1,2639577F-09,-1,0930164E-09,
7.0081930E-10,-6,1122713E=10,
3.9526267E-10,=3,4180569E-10,
2,2103233£-10,-1,9113891E~10,
1.2361991F=10,=6,2740936E-11/

IF(NB.LT.1 ,UR NREL,LT,1,0K,BMAX,LE,0,0) GU TU
Y=DBLE (BMAX)*ER** (NB~=1)

IF(Y.LE,0,000) GO

IERR=0

DO 10 I=1,283
KEY(1)=0

NBi=NB+1

LAG==-1

TG 9999

Y1=ABSCIS/DBLE(BMAX)
DO 1010 ILAG=1,NB

LAG=LAG+1

ISTORE=NB1=]1LAG
IF(LAG.GT.0) Y1l=Y1*k
ARG(ISTORE)=ABSCIS/Y1
DO 1000 JREL=1,NREL

NONE=0
ITOL=NTOUL
ZSUM=ZERO
CMAX=ZEROD
Y=Y1

ASSIGN 20 TU ™

I=131
Y=Y *¥E
GO TO 100

TMAX(1)=AMAX1(ABS(T(1)),TMAX(1))
TMAX(2)=AMAX1(ABS(T(2)),T¥AX(2))

I=I+1
Y=Y *E

IF(I.LE.149) GO

TO 100

1.0106059E=06,
5.6514528E=07,
3.1603732E=07,
1.7673258F=07,
9.88313K6E=08,
5,5267923E=UK,
3,0906612E=08,
1.7283419E-04,
9.6651347E=09/

5.4048822L=09,
3,0224895E=09,
1.6902214E=09,
9.4519327E=10,
5.28563426=10,
2.9557785E=10,
1,.6528994E=10,

9999
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00015090
0uu1s100
00015110
0u015120
00015130
00015140
00015150
Vdulslen
00015170
000151¢&0
00015190
00015200
00015210
00015220
0015230
00u15240
00015250
00V1S5260
V0015270
000195280
00015240
00V15300
Qou15310
00015320
00015330
0001534¢C
00015350
00015360
00015370
00015380
00015390
00015400
00015410
00015420
uou15430
00015440
00015450
00uU15460
00015470
00015480
0015490
00u15500
00615510
00015520
00015530
uou15540
00015550
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00015990
00015600
U0018610
00015020
00019630
V0015640
00015050
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130
140

150

160

1000
1010

9999

IF(TMAX(1) .FQ.0,0,AND,TMAX(2).EQ,0,0) NONE=1

CMAX=TOL*CMAX

ASSIGN 30 TO

GD TO 100

IF(ABS(T(1)) . LE.TMAX(1) . ANDLABS(T(2)).LE.TMAX(2)) GO TG 50
ITOL=NTOL

I=1+1

Y=SYXE
IF(I.LE.283) GO TO 100
ITOL=1TUL=-1
IF(ITOL.GT.0.AND,I.LT.283) GuU
ITOL=NTUL

Y=Y1

ASSIGN 60 TO M
I=130

GO TO 100
IF(ABS(I(1)) .LE.TMAX (1) JAND ABS(T(2)) . LE.TMAX(2).AND,
NONE.EGL.0) GO TO 80O

ITOL=NTOL

I=1I-1

Y=Y*ER

IF(1.GT.0) GO TU 100

ITOL=ITOL~1

IF(ITOL,GT,0.,AND.1.GT.1) GO TO 70
ZANS(ISTORKE,JREL)=ZSUM/ARG(1STORE)

GO TO 1000

LOOK=1+LAG

IQ=L30K/284

IR=MOD(LOOK,284)

IF(IR.EW.0) IR=1

IROLL=1IQ*283

IF(KEY(IR) .LELIROLL) GO TO 150
IF(NORD(JREL)) 130,120,130

C=ZW#ORK(IR,JREL)*WTO(I)

GO TO 140

C=ZWORK(IR,JREL)*wWT1(I)

ZSUM=ZSUumM+C

GO TO M, (20,30,60)

KEY(IR)=IROLL+IR

G=Y

ZWORK(IR,1)=FUN1(G)

NOFUNI=NOFUNT1+1

IF(NREL.EQ.1) GO TO 119

DO 160 J=2,NREL

70 49
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00015660
00u15670
00015680
00015640
DLOISTONY
00015710
00015720
00015730
Q0U1>740
00015750
V0015760
0v015774
JO015780
00015790
000185800
00015810
v0015820
N0015830
00015840
00015850
00015800
00V1ls870
00015880
QL015890
00015910
00015910
0001592u
00015930
00015940
00015950
00015960
00015970
00015980
00015990
00016090
00016010
00016020
00010030
V0016040
V001e050
J0o016060
00016070
900160%0
00016090

ZWORK(IR,J)=CMPLX(G**[JREL(1,J),0,0)*ZwORK(IR,1)**¥IJRKL(2,J)00016100

GO TO 110

CONTINUE
CONTINUE
RETURN
TERR=1
RETURN

END

00016110
00016120
00Ul6130
00016140
00016150
Quulelbd
00010170



