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1.0 INTRODUCTION

As has been described in the text [1], two computer programs
were developed under the present work, one specifying the cavi-
tation number to determine the cavity length and the other
specifying the cavity length to determine the corresponding
cavitation number, both in partially cavitating flow conditions.
The former is called "PCAS" and the latter is called "PCASL".
The explanation in regard to which program is to be used for
different cascade flows and geometric configurations is given
in [1]. The general rule of thumb is that if the length of
cavity is close to the chord length and the upper foil portion
has relatively small negative camber, PCAS converges rapidly
whereas if the cavity length is short in addition to the
existence of the high negative chamber on the suction side of
the cascade blade, PCASL must be used for convergence. Five
solution parameters are to be determined for PCAS: those are
three transform coordinates, scaling factor for mapping, and
deflected flow angle at downstream infinity. For PCASL, one
extra solution parameter, i.e., length of cavity, makes the
total number of solution parameters six. Naturally, it will
need more computer time for PCASL than PCAS.

In the following we will describe the structure of program
including various subroutines, input data set-up, typical output
data and listing for PCAS. For PCASL, there is no difference

in terms of input data except for one extra solution parameter
so that only listing is provided. It is believed that there

will be no difficulty in running PCASL once one becomes familiar
with PCAS.




2.0 STRUCTURE OF PCAS

PCAS consists of a main program and several subroutines,
brief descriptions of which will be given as follows:

1) MAIN PROGRAM PCAS

Specify the dimensicns for data.

Read input data.

Exercise Newton's iterative procedure.

Calculate lift and drag coefficients at the end of
, each iteration. |
o Calculate the cavity profile.

O00O0O

I 2) SUBROUTINE OXFNEW(X,STOL,M,I,DG,DF,FFF4)

o0 Exercise Newton's iterative procedure in calculations
for the five integral equations to find the five
unknown solution parameters.

x: Input and output data in array SXSI(I)
SXSI(l): & - coordinate for the point B of the foil.

SXSI(2): & - coordinate for the point C.
SXSI(3): & - coordinate for the point F.
SXSI(4): A, coefficient of the mapping function.
SXSI(5): Xy downstream flow angle.

STOL: Control variables for the accuracy of Newton's iter-
ations.

M: Number of desired iterations for Newton's procedure.
I: Counts the number of iterations of Newton's procedure.
This is defined within OXFNEW.
DG: This is one of the assigned finite differences for

the numerical derivations of %%. However, it is

no longer used in the calculations themselves as
it has been replaced by the array DELI(I,J) which
is read in at the beginning of the program.

DF: Same as DG.

FFF4: The residue of equation F(4); if FFF4 becomes larger
than S4 of input data, the program is stopped.

3) SUBROUTINE OFSIM1 (ANS,NOF,XCA)

o Calculates integral I(l) of integral equation F (1)
for special ease of foil shape with rounded left
end. Called from subroutines: Fl1INTL, RMINT, CAVITY
(see Reference [1] for F(l)).

ANS: Final answer for the integral I(l) of equation F (1),
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NOF: This is a controlling variable passed on from the
calling subroutines:

= 0 - OFSIM1 called from F1INTL
NOF = 1 - OFSIM1 called from RMINT for real part

NOF 2 - OFSIM1 called from RMINT for imaginary
part

NOF = 3 - OFSIMl called from CAVITY OXFNEW at
F(5)

XCA: Integration variable passed on to OFSIMl only if
NOF = 3.

4) SUBROUTINE OFSIM2 (ANS2)

o Controls iterative procedure for calculating integral
equation F(4). Called from OXFNEW (see Reference
[1] for F(4)).

ANS2: Final answer of OFSIM2
5) SUBROUTINE OFSIM3 (Y,XXII,IP,I)

o Calculates g,(:) in integral equation F(4). Called
from OFSIMZ. (see [1] for g,(8)).

Y: Integration variable passed from OFSIM2, correspond-
ing to ¢£.

XXII: Returns value of g, (&) to OFSIM2. The parameter
is passed from OFSIM2 to OFSIM3 in the form of
one element of an array (XITC(I)) inside an
iterative loop.

IP: Number referring to the control point; IP = 1 to LPM.

I: I = 2 for the subdivided middle point between the
regular control points specified by IP; I = 3 for
the control points.

6) SUBROUTINE OFSIMS (ANSS)

o Calculates values of F(5) using Simpson's rule and
Chebyshev-Gauss polynomials.

ANSS5: Value returned to loop in OXFNEW for equation F(5).
7) SUBROUTINE F1lINTL (YINT, KCTRL)

o0 Calculates integrals in integral egquation F(1).
Called from OXFNEW.

YINT: Value returned for integral each time F1lINTL is
called.

KCTRL: Control variable passed from OXFNEW directing which
of the four integrals in F(l) is to be calculated.
(see [1]).




8)

9)

10)

11)

SUBROUTINE G2 (XS2,AG2,IS2)

o Calculates 9, (¢) in F(5) given integral variable
£, i.e., XS2. Called from iterative loop in OFSIMS.

XS2: Abscissa subdivision points from which g, (£) are
calculated, i.e., £. <

AG2: Value for g, (¢) returned to OFSIMS after each
time it is called.
IS2: Number of control points on the second arc S2.

SUBROUTINE RMINT (SR,SM,MIQ)
o Calculates rl, rz, r3, r,: ml, My, My, M,
tions F(2) and F(3) respectively. These values are
used to calculate F(2) and F(3) in OXFNEW (see [1]).

SR: Value for r returned to OXFNEW
SM: Value for m returned to OXFNEW

MIQ: Control variable passed from OXFNEW dictating which
value (1, 2, 3 or 4) of r or m is to be calculated.

SUBROUTINE CAVITY (XCC, YCC)

o Calculates coordinates of points along cavity cross-
section to give cavity shape. Passes cavity end-
point coordinates back to OXFNEW.

XCC: Value returned to OXFNEW for x coordinate of cavity
endpoint.

of equa-

YCC: Value returned to OXFNEW for y coordinate of cavity
endpoint.

SUBROUTINE IC2(SR,SM,XCA, ISIC)

o When ISIC = 0 used to calculate r, and m, of egua-

4
tions F(2) and F(3) respectively. It is then
called from OXFNEW. When ISIC = 1 it is used to
calculate.

SR,SM: When called from RMINT this is the returned value

for r, and My When called from CAVITY, only SR

is used and SM becomes dummy (see Reference [1]).
XCA: Only used for ISIC = 1, integration variable.

ISIC: This is a control variable which tells IC2 whether
to do calculation for OXFNEW or for OFSIMS5 or
CAVITY.

0 called from RMINT.

1l called from CAVITY IN OFSIM5 for F(5).




12) SUBROUTINE MOSEC (A,B,ER1,X,J,XLPA,IS1I2)

o Finds a root of f(x) = 0 where x must lie between
A and B and f£(A)>0, £(B) <0.
A,B: A root of t(x) = 0 exists between A and B.

ER1,ER2: Accuracy controlling variables where

| x - x| <€R1 and |f(x ) - f(x)] <ER2.

real real

X: A root of f(x) = 0, found in this subroutine and
returned to the calling program.

J: Number of iterations done in MOSEC.
131 FUNCTION AITKEN (XX,YY,X,N)

o Interpolate the value corresponding to X with the
data of XX(N), YY(N) specified by Aitken method.

14) SUBROUTINE DETERM (A,N,D)
o Calculates determinant of a matrix A of rank N

A: Matrix input, requiring dimension.
N: Rank of the matrix.
D: Calculated determinant of A.

15) SUBROUTINE ARCS2 (S2,XC,Y¥YC)

o Calculates the arc length of the upper wetted
portions S2. Called from OXFNEW in calculations
for F(5) after the CAVITY subroutine.

S2: returned arc length of arc S2.

XC: X-coordinate of cavity endpoint.

YC: y-coordinate of cavity endpoint.
16) SUBROUTINE ARCLEN (XSS,XL,XH,IS1I2)

o0 Calculates arc length of small intervals between
XL and XH along foil profile.

XSS: Returned arc segment length.
XL: Lower x coordinate of segment endpoint.
XH: Upper x coordinate of segment endpoint.

IS1I2: Control variable telling the routine whether the
upper or lower edge of the foil is to be looked
at; IS1I2 = 0 for the lower edge, IS1I2 = 1 for
the upper edge.

17) SUBROUTINE XCYC (XCB,¥YCB,CX,CY)

o Calculates the point on the upper face of the foil
corresponding to the endpoint of the cavity.

bl o




XCB: X-coordinate of returned point on foil.
YCB: Y-coordinate of returned poiwnt on foil.
CX: X-coordinate of cavity endpoint.
CY: Y-coordinate of cavity endpcint.
18) SUBROUTINE BBBETA (XX,RBETA, IS1I2)
o Calculates BETA(X(XSI))

XX: X-~coordinate of the body for which the local body
slope RBETA to be calculated.

RBETA: Local body slope in radians calculated in this
subroutine.

IS1I2: Control variable; = 0 for the lower portion
19) SUBROUTINE FARC (FAR, XLPA,X1B,IS1I2)

o Calculates the difference between the arc length
DSS and that corresponding the f-coordinates of
XLPA and X1B.
IS1I2: The same as that in BBBETA.
20) SUBROUTINE SHAPE (X,Y,BETA,IS1I2)

o Calculates points along cross-section of foil to
give shape of foil. Also gives the angle of
the tangent to the foil at each point.

X: X-coordinate for which Y and BETA to be calculated.
Y: Y-coordinate of calculated point.
BETA: Angle of tangent to the foil at calculated point.

IS1I2: Control variable to tell the subroutine whether to
look at the upper or lower face of the foil.




3.0 INPUT DATA

The following data are for the program PCAS (Partially Cavitating
Cascade Cases). Formatting examples are shown in section 3.2.
For running most cases, only a few data cards must be changed
such as: cavitation number (SIGMA) and thickness (TH). 1In
trying to obtain a convergent solution, updated data for the

five parameters, SXSI(I), can be stored on tape and recalled

by changing IREAD = 1 and IFLAG = 0. In this way new data need
not be punched in and consecutive runs may be made very quickly.

It is important to note that the program, as it stands, is for
plano-convex foils only. The thickness of the foil can be
changed simply by changing TH. TH = 0 is the case of a flat
plate. However, the input data set-up includes the capability
of calculating the partially cavitating propeller local flows.
The input parameters relating the propeller blade configurations
include R, AAAA, to CCCC, A8 to D8, XROUD and AZAA to C2ZCC.

In order to calculate the plano-convex blade cascade flow,

these parameters are disregarded although dummy cards should

be provided.

Different profiles may be analyzed through suitable changes in

the program. Subroutines which must be changed are: ARCS2,
ARCLEN, XCYC, and SHAPE. Coefficients for equations describing
the profiles must be read in at the beginning of the program.
Other data which can be changed are R, radial location on
propeller blade; XROUND, the leading edge radius in the case

of a rounded end; SBETA, the angle of incidence; SBETA2, the
body angle of flat plate; ISHARP, specifies sharp or rounded
leading edge; ALFAlS, flow angle; GAMMAS, cascade stagger angle:;
SOLIS, solidity of the cascade.




Sl < INPUT DATA FOR PCAS

DATA CARD NO.
1

9-13
14

15

16

17

SYMBOL
NGAUS

TGAUS (I)

WGAUS (I)

XXM

DELT (X,Y)

TH

AAAA,BBBB,CCCC

A8,B8,C8,D8

XROUND

. A2AA,B2BB,C2CC

(PARTIALLY CAVITATING CASCADE CASES)

DESCRIPTION

Number of subdivisions used
in Gaussian integration.

Abscissas of Gaussian inte-
gration.

Weight factors of Gaussian
integration.

Weighting factor for solution
parameters in iterative pro-
cedure (0 to 1).

Increment for numerical cal-
culations of partial derivatives.

The thickness in percent of
the plano-convex foil.

Specifies the radial location
on the propeller blade.
(normalized to be unity at the
tip)

Coefficients for terms in the
equation of the cross-sectional
shape of the lower face of the
propeller blade. These co-
efficients are used in the
second equation for x values
along the cross-section where
«2 <X < .8 (see Reference 2
for the form of equation)

Coefficients for third equa-
tion of cross-sectional shape
where X < .8 (see [2] for
the form of equation)

Leading edge radius. This is
actually used only when
ISHARP = 1 (rounded leading
edge). Otherwise it is a
dummy variable.

Coefficients for first equa-
tion of cross-sectional shape
where X < .2 (see [2] for
the form of equation)




—_

18 IFLAGl = 0 - for regular runs
# 0 - for runs reading data
from CASCLIM. Needs extra
data for SXSI(2), SXSI(3).

NCHBY The number of Chebyshev-Gauss
control points.

19 SBETA Initial angle of incidence for
a starting flat plate solu-
tion in degrees.

SBETA2 Body angle of a flat plate in
degrees. Used as an initial
solution.

SF4 Always set = 10. Used to stop

computation if the calculated
arc length S1 becomes larger
than SF4.

BETAB Body angle at point B.

BETAC Body angle at point C.
(initially assumed value)

20 LPMS Number of control points over
the £ coordinates between
g = -1 and b. Used for first
arc length S1. (see Reference

(1D

LPKS Number of subdivisions between
£ = b and the last point of
the coarse division made by
LPMS.

LPM2 Same as LPMS only used for
calculations on second arc
length S2. Note that there
is only 1 segment spacing here.

IFLAG = 1 - for first run which
requires data to be fed in,
i.e., but only SXSI(1l) to
SXSI(5).

= 0 - for use of previous data
in which case data will be read
either fro.. a data card (if
IREAD = 5) or from tape (if
IREAD = 1). For IREAD = 5,

not only SXSI(l) to SXSI(5) but
also SARC(I), BETAN(I); SARC2(I),
BETA2 (I) must be read from the
data card.




21

22

23

24

SXSI(I),

IREAD

ISHARP

NITER

MSTOP

MAXIT

NHK

ALFAlS

GAMMAS

SOLIS

SIGMS

DE,DG,DF

Used for controlling where data
is read from. Either tape or
card as above.

0 - for sharp leading edge.
1 - for rounded leading edge.

Number of flow configurations
to be calculated in 1 run.

Number of iterations to stop
the larger nest.

Number of iterations for
Newton's loop.

Control index for varying
either the set values of the
angle of incidence, solidity,
or cavitation number, depend-
ing on 1, 2, or 3, respectively
for the NITER loop.

Flow incidence angle in degrees.
(see Figure 1)

Cascade geometric stagger

angle in degrees. (see Figure 1)

Solidity of the cascade
(= ﬁg in Figure 1)

Cavitation number
- 1 2

Finite differences for numer-
ical derivations of %% in sub-
routine OXFNEW. These are
replaced by DELT(I,J), no

longer used.

I =1,5 This card is necessary only

if IFLAG = 1l; SXs1i(1), I = 1,5
correspond to b, ¢, a, A and
Xy Values for SXSI(I) must

be arbitrarily assumed and
tried to see if a convergent
solution is obtained.

10




25 ~ (25 + LPM) SARC (1), BETAN(1) Arc length vs. local
incidence angle in
radians for the
lower portion of
the body; these
data are needed
only if IFLAG = 0
and IREAD = 5.

SARC (LPM) , (LPM)

25 + LPM + 1~ SARC2 (1) BETAN2 (1) Arc length vs. local
incidence angle in
radians for the
upper portion of
the body; these
data are needed
only if IFLAG = 0
and IREAD = 5.

SARC (LPM2 + 1), BETAN2 (LPM2 + 1)

11
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3.3 TYPICAL DATA SET-UP
20
«0765265211 02277858511 «3737060887
«6360536807 «7453319065 «8391169718
«5629713273 ¢9331235992
«1527533871 01491729865 ¢1420961092
«1161945320 «1013321198 «0832767415
«0406014298 «0175140071
07
«00606C01 «0000001 0000001 «0000001 «0003001
«3060G001 «00006001 ,0000001 «2000001 «0000001
«G0G0O01 GCGG301 +GOGIG01 000006GY 0002001
«000U00]1 «GO3CJI01 +C0030301 0GG00GC1 40000001
«0000001 «0003001 «0020001 «006006001 «0000001
«G0
0e5 0.01133 =)e0602553
0.1033867 -0e4542559 0453068437
00005365 =0eG633112 0e1573089
0 40
0. =130 10 -13Ce
71 30 40 5 0
1 1 3
8e 37. «625 l1e2
1.E=7 leZ=3 LeE=5
«0020374 «055545¢4 .1?52132 «0433760
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«5108670020
©3122344283

«13158086354
0626720483

-040041395
-0e2476181
~063673604

-180+

«C184135




TET) 3

W(I):

X(I):

CAV (X) :
CAV (Y) :
P(XI,J)¢*
YINT4:

SOLNR & SOLNM:

F(X):

CLINF:
CDINF:
CCDD:
CCLL:
L
/D‘

BIGS2:

XCCC:

YCCC:

4.0 OUTPUT DATA

Typical output data are also listed at the end of the program
listing. Most of them are self-explanatory, however, those
not explained in output data are described as follows:

This is just a repetition of the input data
TGAUS (I) .

Repetition of input data WGAUS(I).
Solution parameters corresponding to SXSI(I).

Each time these appear they are an updated
version of those preceding them.

This gives the x-coordinate of the cavity
endpoint.

This gives the y-coordinate of the cavity
endpoint.

Partial derivatives of Function F(I) used for
Newton's method.

Solution to 4th integral of equation F(1l).

Intermediate calculated values of integrals,
only used for checking the numerical accuracy.

Residue of each function F(l)...F(5)
Lift coefficient at infinity.

Drag coefficient at infinity.

Drag coefficient.

Lift coefficient.

Cavity length to chord ratio.

Arc length of the face of the foil. Either
upper or lower face.

x-coordinate of cavity endpoint.

y-coordinate of cavity endpoint.




XS2D:

XKSI:

BBTAN2:

Intermediate values used as a check for
progress of program. Can be ignored.

Intermediate values used as a check for
progress of program. Can be ignored.

Slope of foil profile at Chebychev-Gauss
subdivision points.

15
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5.0 LISTING OF PCAS

PROGAAM PCAS(INPUT e 2JTPUTTARIS= TN YT TAPEL=CUTPUToTAPETTAPEL)
C NUGHLINEAR FARTLALLY CAVITATIVG CASCAOE CALCULATIZNS.
C 371771974 PRIGRAAMED 8Y Je FURJYhe
GIMINGION YOE(E)eX2(3) 9nETANCUILI) oRETAMJIISLIT) SBETAJ2C10C)
UIMENSTOUN SXSTCS)gx(n(5123)9L72(513)9INTLLIM) 4 XCRP(5)yYCP(E)
OLAINSLICON TLCLGU)eFIC20029C22C101) 9 xX20201)97FL2¢€100)9FD2(€100)
CoMmN/DeLTAD/DELT(S43)
CIMMUN/TRICK/TH
COMMUl YCCCySBETA2
COMMUN xITMC20CIoxITNC200)9eANSG2S(230)4SAFC2(200)
COVMLYN CAVXCLCOC) 9CAVY(LOT)9RETAS 93 TACHYCCLoNCAYILFUMyNSE
COMMUN AUC100) ¢154At2yNCHSY 903 TANCLIGS) o56TANZE220)43ETAN2(100)
COM4IN FLAPANGCELTAYIGAP AL AL GAMMA
CuM?UN SICMALSEITAXX4yICPIySARCOL(313)
CUMMUN ICJo o XA ga3 9 X2 gTANGGZ24YC oY¥39J3106SeXLIISSeBIGS9SYALSHOSS
CUFAUN XSNCS)¢CCCIeCLEWERCHYYY 9 X VeITE2A4XSI0(5) 9SYSICLIS) 4 YXS(R)
CIM2ON PSIZeLPeSARCIIL3) 4SAICI(SI3)4L2¥y0E
COMALY BETANCSI3)eBLITAMUS13) 91 JalPKyx11€230)9xJyd2G3exlX
CUMMON XKRDJNDeAZAA9323BeL2CC
COMMCN AAAAGSBESICCLCoACeESe L9089 T5AJS(10C) 9d54US5C100)9NGAUS
3EVAN====«FCx ARC 1 FUR ACSULA® INTEGRAL.
23TAN 15 UL INTERPILATI) VERSIOIW 27 3IETAN o
3ETAN2 FCx ELUALLY SFACED INCREVENT FOR ARC 2.
337aV2 “0R CAE3YCHEV= LAJSS VERSION OF 3IETANZ.
P2Al=3.141392653
REAI(59735) NGAJS
NGAULI3YNGAUSH]
HNNZENGAUS/2
NGAJS23NNN2+]
HEAD(9e5€0) (THAUS(IYeI=NGAJS2,41GAUS) &
REAI(59560) (WGAUSCI) o I=NGARAJIS29NGAUS)
D0 26 IG=1eNNN2
16405(1L)=-10AJS(NGAJSI=-1)
2 wGALS(IG)I=AGALSINGAUSI-IQ)
ARITE(o95€l) (T5AJS(I)913NGAUS2e¢NGAJS)
«RLTE(69562) (waAJSCL) oI=NGAUS24V534JS)
550 FORMAT(4F2061C)
351 FOIMAT(IXyeTUI)=2313(F1l0e891X))
REAC (545902 u«x“

OO0

JU 333 12E.TA=145
FEAD (29530) (CILTCIIILTAWL)9I=145)
FURMATCIAgral[)=2410(F10aEp1X))

(ST
v u
VRN

READ(S+560) TH
READ(S+4S60) RyAAAA,3388,CCCC
ReLI(29360) AG+2b90390%
RELD(D9300) XROJNIA28A4828349C2CC
READ(39793) LFLAGL »YCHEY
REAI(591321) SGETA ¢33ETA24SF4435ETAIWBETAC
READLSy551) LAMS4LPC54L2U24IFLAGHIRIADyISHAR?
REAJ(59201) NITERWM3TFIP eMAXITeNAK
REAJ(34202) ALFA1S9sGAMMASeSILISY SIG¥S
READ(349229) DE4JGYOF
DO 592 10LLTA=145

532 &RITE (ov331) (DELTCIDELTAWIN91=2145)

29




wRITE (045590) THexxM
WRITECE4L631) PRETABY3ETAC
dRUITE(B95ES) RoAAAA933H39CCCC
dRITE(654565) A0eb59C3408
WRIITECoe3u6T) XKOUNJ9A2AAWH82384C2CC
WAITECE1c23) LPMS s P<SeS3ETA1READ Y NCHAY
aRITECL41329) DZs0GeIF4SF4
WA lTE(541321) SHETA2

530 FORMAT (8F104.8)

331 FOKRMAT (10Xee3ELTACI9J)=ey5¢(F10eBy2X))
5536 FIURMAT (20UX9oTHICKMISS JF 2_AND CONVEX FOIL = *9Fl0eSel0XerxXt=n,

1Flded)

250 FOFMAT(Z20X 9 *R=*9F5e292X9*AAAAT*4F10e592Xe*B363=29F10eb692Y9*CCCC=0y
XF1lQe3)

366 FURMAT(2CY 9 vA8=rgF1) o592 X9 *38=rgF10e692X 92 C2%=23 10e692X9*DE=24F10,
X6) ;

567 FORMAT (20X 9 *XROUND=49F102692X9*A28A-*¢F10e5¢2X9*B2BB=*yF10e6e2X9*C
¥2CC=*yF10e6)

TIFLAGTsvse+]FLAG=1 FOR THE FIRST RUN ¢ IFLAG=C FOR PREVIJOUS CATA JUSEe
IFLAS1=0 FQR RESULAR RUNSe IFLASLINEGFIR RUNS OF READING JATA FRCM CASCLIM.
IfF IFLALLIIE «C NEED EXTKA JATA FIR SXSI(2) AMND SXSIC(3).
73> FOnvAT(SI110)

OO0

C B4A4A45:z509¢CCCCAYE CONSTANTS FOR 2=-TZRM CZAMEEKe ¥ AND SERT(X)
C ==<===<=<CALCULATED FxIMANITHER PIOGRAM CALLED *CAaAM3EAse=mcccn=~-,
C AZ493c9Ct AMD CE ARE COEFFICIENTS FNR POLYNIHIALS F2 X SREATER THAN 8.
C C.0D0 AN) CLDCAR ARE NI» JJMvY.
C S74 IS USED FCR CETERMINING w4ETAZIR T2 CZALCULATE BETAs
1321 FIORMAT(SE14e7)
C IFLAG=1 NIEDS 2A4TA CARLS FCR SX3ICI)s I=145¢ IREAD 4AY 3E SET TO Se
C I® [FLA5=C o JATA wILL 32 READ ZIITHFK FROM
€ JATA CARDy IF IRZAD=S
c TA®EL o IF IRZIAD=1.

551 FIORvVAT(C1018)
<01 FIRYMAT(4IB)
23¢ FORMATL4EL1G4.7)
JIe2GeLl® ARZ THE INCREMENTS FOR DERIVATIVES IN OXFNZIde
531eE=5 3 OF=1.E-5 ARE JSED BEFORE,
229 FURYAT(3EL4.T)
1229 FOrYATCOY 44 1LP¥=9 8920y 6HLP =416 2xyEHSO TAZ)E10e7eSX9EHIREAD=9I1y
X2Xy=NZH3Y=2913)
3651 FOR"AT(ZCX9*RETAB AV) RETAC AS FIRST GUESS=#4F12¢3542X9F10e5)
1324 For'ATClOXe3HUE =9 19eT7 92X 924059 214aT7o340LF=9E18aT9cXe4HSFAZ9E14eT)
1321 FOSYAT(LluXy*SEETA2=¢4T1447)
ST TA2=SpETAZ*PAL/LZD,
SETAC=35TAs*PAL/180 |
BLTAC=SETAC»FAI/18C,
T LPYYsSLIM2:24S82
LPMUY=LPM2
Ns2:zL2M2
LPMY1=LPMMe+1]
dRITE(B91483) LPM2y[SHARP
1435 FORMATCLUY 9*LPM2=%9{392X0*[35AAR2=24218,7)
C ISHARP=0 FUk SHARP LeEs
c 1 FOX RIUNDED LeEs
SBETA=SHETA«PAI/180.
DO 397 IJKL=1eNITER

«O o0

C FFF4a IS PROVIDED FRJM OXFvEwWe 3UT TF THE LCOOP DOES VOT 60 THROUTH
c ITy FFF4 CF PRESET VALUE “JST BE USZIDe

FFF4=0e

ALFA10=ALFALS

30




GAMMAD=GAMMAS
SOLID=SOLIS
SIGMA=SIOLYUS
1F(iWHKeEQel) 60 TO 240
LF(VNC<oebGec) GG TI 231
IFtndeECeS) GL TO 242
SIGYA=SIGMNS=0ell*FLIAT(IUKL=1)
33 TL 243

242 SOLIC=L0ULIS*0e1eFLIAT(IUKL=1)
LY Ty 243

241 GAMMAD=GAMMAS+2.*FLIATC(IUKL-1)
60 Tu 242

240 ALFALD=ALFALS=CZe*FLIAT(IUKL-1)

245 CONTINUE
X=X XY
ALFA1=ALFA1D*PAI/180.
DGAP=1./SOLID
GAMMAZGAMMAD*PAI/1KD.
JQELTA=ALFAl1+GAvMvA
FLAPAN=C.

sXITE(69666) ALFA1095AMMACH30LID

666 FORMAT(1X416AINCICENCE ANGLE=9ELl4eT791Y96HGAMMAS)EL4eT o109 9HSOLIDLT

XYZ4214e7)
«RITE(59663) FLAPAMN

562 FORMATAOX11INFLAP ANGLE=E18.7)

STuLL=2.E=-4
STCLS=5.E~-4
ERC=1.E=2
CLE=1.E-4
C CAVITe VOe=LIGYAy AND PSIZe
¥RITE(wyS511) SIGMA

511 FURMATCLGX911nCAVITe N7 =4E1647)

CCCl=ALY0(1e+S13M48)/(2e#PAl)

C SPECIFY nYCRUFOILTS CrARACTFARISTICS AND SEP. FOINTS,

XC=0 .
YC=0e
XB=0e
XA=1le
WRITE(SeOCE) XAX39XZyYC

932 FURNATCLGY 9onCHIRI=9Z14e792¥9174U222R SEPe 20INT=9E14e742X920ACINN

Xeo PTINTUXCoYC)=(gELl%eT79lHooZl%e791H))

STAIT LTERATIVE PROZEIURZ,

OO0

ITERA=] ;
IFCIFLAG«E3e0) ITZRAZ2
IFCIFLAGeESed) 1READ=]
316S=0.
XALGA=0,
XLOw=0,
XKINCRT=XA/50
DO 24% IINC=1450
XLIw=xnIGH
XHIGH=XLCu*XINCRT
CALL ARCLENCSyXLOw9XHIGH)
248 315S=3165+S
WRITE(64504) BIGS
504 FORMAT(10X9SHBIGS=9eE14e7)
STOL=1.E=5
LPM=LPMYS

~====BASIC FLJa [S TdAT JF “LAT PLATE=====,
tITERAT IS LInJEX FCR NJMBER JF [TERATIOINS.

31

;
.




e ———

OOO0OO0O00a0n

o

O OoOon

OOon o

LPK=LPKS

LPM1ZLPM=-1

P3P =]
ICPE IS USED FOm CONTRQLLINS PROGRAMS 0 FC® ITER, 1 FOR
FAND XSIDeXSiCoeXSIFeAgALFA2 BY JSING NEJTINeS “ETAHOD .
Sxsi(1)=xSI18 ¥
Sxalt22=xSIC
SxSTC(3)=xSIF
SXS5IC4)=4 HHICA 1> TAE COEFFTe 2F 4AP2ING FCNe
SAESIAS)=ALF2

IFC1JALeGL42) LI T3 B30

LF(LFLAGetYe0) 30 T3 761
INATIAL GUESS FUR SXSI(I) [S e<ccevweccaas

READ(Sy7E4) SXSLE1)¢3XSI(2)¢SX31C3)9SXSI(4)4SXST(S)

GO TL 1&0

THE REST.

TAIs> [S THE CASE TraT O0ud DATA ARE JSED 4ITH 2UNCHED CARDS.

7¢1 CONTINUE
IFC(IFLAGLEICC) GO TD 773
SEAJ(19520) SXSICL)eSXSI(2)9SXSI(3)eSXSI(S)
SXSI(51=SxS1L3)
REAZ(SeTTR) SXSLC2)4SXSIL3)
778 FORYAT(2E1447)
50 Ty 629

7719 REASCIREADYS52L) SYXSIC1) ¢SXST(2) ¢SYSI(3)eSXSICa)4SXSILS)

520 FJIAMATC(EEL4aT)
523 I3 521 IC=1yLP™
521 RELAJCIREADS22) SARZUIC)¢BETANCIC)
822 FIx1AT(2E14,7)
J0 1621 IC=1,yLFPMML
1521 REASCIAEADH522) SARI2CIC) 93ETAN2CIC)
IF(IFLAG«Cde0) 50 TJ 480
GO TD 441
450 00 432 IET=14LFNM1
452 e TAM(Iol) =S (3ETANCIZT)#3ZTANCI3TEL))
431 CUSNTINJE
160 lCFrI=¢C
adfTe(ey122) LTERA
10c FOrRVAT(1CXgl4HITERATION NQez412)
00 450 IRP=145
A5G SXxSI10CInr)=SXSLCIRR)
[F(ITEXAeGce2) STOL=STOLS
IFCITERASTEGeMSTIP) SM2L=STILL

CatL OxFuEUlbeloSf)L'NAXXTvlTVvDGvJFoFFFG)

63C CONTINUE
00 337 101=1,5
XSKCIO1)=SXSICLO)

537 4317E(659536) 1014SXx31(¢101)

536 FORYATCLIGX9SHSXSIteI142H)=921401)
CSPACE=(14+SXSICL1)I/FLOATCL?K)
HCS?AC=05+4CSPACE
FSFACE=CSPACE/FLOATC(LPU~-LPK)
HFSPAC=0e5+FSPACE

32




XBET==1,+CSPACE*FLOAT(LFK=1)
1rPl=)
C ICPI=C FOR FINDING SYSICI)y Te€ey SXSICII=YXS(I)2 ICPI=1 FCR THE RESTe
C CALLULABIUN OF PRESSURE DISTRIBJTION 1C°21t.
IFLITERAGEQel) 50 TD 36
0u 29 lB=1leLPP
55 3ETANCULZ)=SETANIIE)
00U 37 l3=14LFM1
37 SETAMO(1B)=3LTAM(]IB)
0O 355 lg=zlelPWM)
3535 =E£1aC2(1B) = BETAN2(]ID)
3e CONTIUE
UJZ=CuSALFAL®GAMYA) /COSISXSTI(S) +GAMMNA)
Ju223dU2e*2
00 25 La=1.LPH
Le=LG
C FIND CFCXSIP) NEXTo .
=== FOXR IHE FIRST «ETTID ARC P2RTIJON Slee==-
CP IS 5A3E23 ON Ul &AND Ple
LF21 IS NEAR THE Tele
L22.P% IS VEAR THE LeEe
IF(LF.EGeL) Gu TO 3521
IF(LPLESL?Y) LI TO 52
Q2TEXPOXITNCLP)) |
C xITNCL) [S CALCJLATED Iv CFSIM2 OF JxFNZIe« FOR F(3),
G2s52+¢2
CP(_r)=1e=-JU22+32
6L Tu H22
52 CPtLr)=~-SIGMA
50 Tu 522
521 CP(LP)I=14=UuU22
522 CONTINUE
25 CONTINUE

o000

|
|
|
|
|

EUNITYOC 4212
o0=)4” _(PC
) 34C21XePCY¢PCXINEKTIAS) =YL (PC
129211 X¢PCY e PCXINEATIAZ) 2=V _(PC
ECAPSF=)1(ISxS=021Xx
ECAPSF#,2=)1(T8XxS=211x
e N2)a(=CY
YI=MPLIPC)3ICPCY
)S=vPLIFC=)2(?CY
) 7=%PL(PC=)1(2CY
Y1CISXS=)u(2Cy
TCAPSFro24)2(ECX=)2(PCX
ZCAPSFe 24) 1(PCY=)2(2CX
ECA2SFw 7=)1(TSYS=)1(PCY
431 37 J6 )1 eCEARETI(FI

eadwanr s ®MAIN [NSERT 1ot a v aa o v d d 4 A R A A AR R AR AN N A RN AR R AR AP AN RER R R IP RN TR RS
»
*
-~====Cr FOR THE SECOND AL S2=ec=a=m=
NUMBER OJOF CONTROL POINTS OV 82 IS5 FIXED
IN SUBROUTINE OFSIMSy TeCes
MALF OF T4E PJIINT USED FOR 3ETA
ANSG2S IV COMMCN = G2
DO 580 NCP = 1sLPMML1
LF(NCPLEGW1) GO TO 581

OOO0OOCOO0OO0OO0OO0OO0 0000000000000 00n
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IF (NCPoEaolLPMM1) GJ TO 682
Q2 = EXP(ANSG2S(NCP)Y)

G2 = G222
CPZINCP) = 1e=G2+UU22
G0 T0 &40
641 CPZ(NCP) = =SIGMA
63 TU 680

682 CP2INCP) = 1e=-UU22
530 CONTINVJUE

cavsensnnesMAIN [NSERT Jeratatnsseanast 2000t satatttttssosttsotsnsanstnrtnstsntss

OO0 0o

AF4=AsS(FFF4)
LF(AF4eGEeSF4) GC TJ 11353
GO Tv 1134 g

1155 «RUTE(691136)

1136 FORMAT(SXexF(4) IS TIJ LARGE T) CALZULATE BETAw)
SToP

C FIND XAx(XSLP) FIRST.

1134 CONTINUE

Is1S2=0
Come==FIAST BETA FOR ARC l=====,
20 1006 LLP=]LPM
LP=LPY=-LLP*1
CAL. o&5tTA(XYAsBETAYIS1S2)
XXXCLP)=XYX
SETANCLP)=BETA
LF L PeEdelPY) STCTAB=3ETA
IFCITERAGLESMSTIFL) GO TO 100
aRITE(69101) L2ySARZ(LP) 9 XXX (L) 9Z2C(LP)BETAN(L?)
16 CONTINVE
101 FOFYAT(1X92A1=91391X954SARC=9E14 0T el XodrXXX=9E1%e791X934CP=9E1447y

X1XetH3ETANZ9EL4e )

sravarnandMAIN [NSERT 2f2arsatattat aa s s s st 2 20tk a bbb hb s orttt bbbttt mRrtnerten
*

*
ceccccccese3fTA FIR A S2ee-wcccccccvmccacca= cmae,
SAKC2 HAS 3EZN CALZULATED
IN SJBROJITINCG IFSIUS AND
STJULED IN CC4MIN AREA.
18182 = 1
00 429 LL2=1,LPYM1°
LP=LLP
CAC. 333ETA(XYX9BETAHIS1S2)
IF(LPetlel) oETAC=BETA
XX¥2CLF) = XYX
BETAM2(LP) = BETA
ITFCITIRASLESNSTUPL) GO TO 329
dRITE(H9239) LPeSARZ2(LP) oX(X2(LP)92P2(LPY43ETAN2(LP)
239 FORMAT(OIXg# =0g1391Xg*SARC2=#qEL18eTy1Xp*XXX2=0y
*E14e791X92C22=04E186791X9*3ITAN2=#921447)
329 CONTINUVE
429 CONTINJE
c -
C *

CoroonnnaentaMAIN [NSERT 200t vt a aa at a2 a2 SR AR R A A RN R MR C ARG AR R TR RRP OO REPOERE RN NS

OOO0OO0O 0000




eaenreveasMAI? INSERT 3 st st aaene st st 0o v st sttt sat e aatbtaatarnanbibanonssnans
L
-
C FINU CIFT AMND DRAG. |
Co=smnssa==f25T CL AND C) 0% S1 PARTs
3 JyS10 = SIN(DELTA)
JCud = CUSOIELTA)
JXE = SXxSI(4)+uCOD
JXB2 = UXSe#2
00U 105 ITK = 14LPY f
IFCIT<auTel?K) (I T 106
XFS = =1e*CSPACE*FLIAT(ITK=-1)
00 TO 108
= 106 xPS = X3ET+7SPAZE«FLOATLITL=L?K)
= 108 CUhTINUE
VKA = XPS=SXSI{4)*ySID
UXAZ = UxAe#2
PxxP = JUC0J/ (UXA2+UX32)
= DGAP*PXXPsXPS/PA]
EIEETL = CLS(3ETANCITK))
SEEETY = SIN(SETANCITK))
CS10X = =EXP(=XIT+(LTK))*DAIK/UU22
< 51 IS CALCULATED AT DFSIM2 AS xITN(ID),
C ANC STORED IN COMMCNS
1F(xPSelle0e) 3S10X = =-DS1DX
X_F1 = DS10X*CF(ITX)
FotITK) = =xLP1eCCBET1
SOEITK) = XLPL1+SI3ETL
109 CONTINUE
Co====CL aAND CJ FSR S2 FART,
%S21=NS82+1
v324=NS2-1
5AF2 = (SXSTU(3)=SXST(2))/NS2
<o 333 11X = 14 NS21
A352 = SYSI(2)+5AP2+#(1Tx~1)
JAA = xnS2=-SxSIt4)+JSI1D

OO0 oOon

JXA2 = JxAwx2

“AXP = oCQJ/(UXxA2+UX82)

SdCa = TOAP«PXX2axR52/721
F CIOBET2 ==COS(BETANZ(ITK))

4 SIBET2 ==SIN(SETAV2(ITK))
2820X = EXP(=ANSG2SC(ITAI)I D, 0OX/JU22
32 IS ALA®LADY CALCULATEL AT 0FSIWS S
AN3525(C0)y STSRES IV CO¥MON AREA,
XLF2 = 0S20XeCP2(1ITK)
FL2CITK) ==XLP2¢COBEIT2 ]
€D2(ITK) = XLF2+SI3ET2 |
338 ZINTINUE {

(RN

SPACE = CSPACE |
SLIFT = Le3+CSPACE*FL(2)+045+FSPACE*FLILPML) {
CONKAG = Ge3#CSPACE#FI(2)+0e3¢ SPACE*FD(LPYY) ]

JU 111 TUA = 24LPM3,2
LFCIUAGGESLPK) SFACZ = FSPAZE .
CLIFT = CLIFT+SPACES(FLUIUA)+A eFLC(TUASLI+FL(TUA®2)) /3.
111 JORAG = CORAG+SPACE~(FICIVUA) +4a#FI(TJA*1)+FD(IJA®2))/3.
033 321 IUA = 14NS2As2
CoIFT = CLIFT#+uAP20(FL2CTJAY*44*F 2CTUA+LII+FL2CIUA®2))/3,
S CORAG*GAP2¢(FD2(TJA)*4a*FD2CIUA+1)+FO2CIUA+2))/3,

321 CORAG
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C-====A0D THE FUKCES ON CAVITY PORTIONS,

c

~

-

OOOO0O OO0 oO0on

OO0 O00n

~n
"~
e

eanveernetdl, iy LNSERT 4 roesectacearveanbasaetstastsntostttstanttostoskttessnens

SJERULJTINE XCYC CALCJULATES

THE PUINT UN THE JPPER BLADE 20RTION CCRRESPe TJ THE CAVITY END POINT.

CxA=XxCCC

CyAa=zYCCC

CALL XCYC(XCCCEZYCCZ34CXA9CrA)
CLIFT = CLIFT+SIGMA#YCCCB
CIRAG = CJIRAG=-LILMAPYCZCCH

=====XCCC AND YCCC ARE T4EZ END PJINTS 2F CAVITYe CALZULATED IN

SUBRUQUTINE CAVITY

STJIRED IN COMMCN,
*
.

esaeneennaeMAIN INSERT 3 aeaavnnan t t 6 0 00t t s 0 a0t R AR SR N U RN S RN SR E P RS RS CE R R QR R DO RS W

FIND QINF IN 2-1,

J2U1=CCOS(ALFAL+GAMEHA)/COS(SXSI(3)+GAMMA)
DOWN=CUSCALFAL1+GAMMA) «CTS(SYSI(S)+GAMMA)
SINF=0eS»SINCALFAL+SXSTI(S)+2+GAMMA)/DCAN
SINF=ATAN(L1/BINF)
AINF=CeS+PAL-BINF-GAMMA

STin AMD ALSTAR ASE BASED OV VEJJICITY AT UPSTREAS INFINITY IM (XeY)e

COSTAY=CURAG

CLUSTARSCLLIFY
JINF=ZQeSeSoRT(1e4U2J2#02+2,2U2U1#CISCALTAL=-SXSI(S5)))
FEINF=2e2LLAP*SIVIALFAL=CSYST(S))/(JINF*COSISXSI(5)+6AUVA))
CLINF=CLSTAR*CCUS(AINF)=COSTAR®SINCATNF)
COINF=C.STAR*SINCAINF)+COSTAR*COSCAINF)

CLINF=CLINF/UINFee2

COINF=CIINF/UINFRe2

e TTLE9117) CLINFGZIILNF

ECPYAT(1A934HBCLINF SR COIMNF=FORCE/LI/2FCaUINF #4243 SX 6HCLINF=4E1647,
X1X96RCDINF=4E14,T7)

«RITE(ECL118) FINF

FORMAT(1x934nFINF IS JETAINID FIOM MOVENTUM EAVGSHFINF=9E14eT)
«AITECDyc21)

FORYATUIXe4H===CCL. ¢ CCOD ARZ SASID TV Ul IN ALFAl DI3Ee===-)
CClLe=CuoTAX*COG(ALFAL)=C)STAR*SINCALFAL)
CCOD=CLUSTAR«SIV(ALFAL)+COSTARSCIS(ALFAY)

ALvd=CCLL/CCO2

a?ITECEs121) CC2CeCCLLHALDD
FORMAT(IX954CCI0=9E1%eTolXo3HCCLL=9Z14e791lX044L/0=9E14e)
A45[0P1=MSTIP -1

IFCLTE=~AelZeMSTOFL) GC TO 143

L
*
CAVITY SnAPE.
ALREADY CALCULATED IV
SU3XOUTINE CAVITY.
CRLIECB9287)
FURMATCcXy#===CAVITY SHAPE=====t)
NCAV1=NCAV#1
)0 285 KCAV=14NCAY142
ARITE(E246) CAVXCKCAV ) 9CAVY(KCAV )
FORMAT(10Xy#X=ZegEL4oTol0XyeYZ0gEL047)
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c

CennneeoseaMA]lN INSERT &

C

~
-

140

3238

821

822

/50

750
151

1756

3s

75

35

37

38

§S
151
50

CCNTINUE

XxCCC=0.

YCCC=0.

eIITE(E9H23)
FORMAT(//yammmmcmcmcaa PIT] BIRBY SHAPE===m=c===)
3J 821 134P=1,451

£=4022(,8A”7=1)

CALL SHAFE (XeYeBETAWL)
«?ITE(59822) XoY
FORMAT(SX oo X=0gF 10039292 Y=eoF10,5%)
RewiNOG T

ARITECTe763) SXSIC1)9SXSIC(2)¢SXSI(3)¢SXSI(4)9SXSI(S)
FOKMAT(5E1467)

Sy Te6 1C=1.LPNM

wRiTE(79707) SARCCIC) 4SETANCIC)
FIRMAT(2E14e7)

CC 1766 I1C=1,LP4MY

anITE(74767) SARC2(IC)¢3ETAN2¢IC)
IF(ITERAGESMSTCP) GI TU 393

PRIz PK=1

SPACE=CSPACE

FSPACE=hCSPAC

23 S0 Iv=1,.,LPM}

IFCIM.ESel) GO Tu S1

IFUIMeEGeL?M1) GO TI S5
IFCIMeEGeLFK1) GO T 31
IF([MeEQe?<) GJ TO 38

IF(IMeT o) G2 TO 33
AY==14+5FACE*FLOAT(I4=1) #HSPACE
XKZ(1)==1e+SPACE*FLOAT(IY=2)
x2(2)=x2(1)+SPACE

XZ2(3)=A2(2)+SPACE

X2(4)=42(3)+SPACE

5 Ty 93

SPACE=FSPACE

-SPLCL=NFSPAC

KY=N3IT+4528CE+ SPACI#F_CAT(Iv=-LPK)
XZL1)=AST L e3PACE «FLOAT (I R=L3K=1)
X2€2)=x2C1) +3°ACE

K2C3)=x.(2) *SPACE

A2(4)=xZ2(3)+S5PACE

23 56 In=les

Y3c(I€)=zsTANCIMe [K=2)
SITAMCLN)SALTAE v IXZ9T3EelYe3)

33 Tu 151 7
JETAMILAKL)=0e5¢(2ETAN(LA2C]1)+8ETANIL2K))
39 Tu 11
BETAMILPK)=0eS*(BETANCLPC)#3ETAN( . PC+1))
30 T¢ 151

BETAMCL)=0030CEZTANIL) *BETANC2))

50 TU 151
SETAMILFMLI) =S+ (RETANCLPYL)+8ETANCLPY))
ConTivie

CANTINJE

IFCITERACEQ 1) 50 TI &

00 91 IE=1.LPM

37
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41

42

425

832
()

28
29
3319

57
6e
27¢
35

Tc
79

58

20
g

JETANCIEDI=SETANCIE) (1l o=xXXM)*3ETANOUIE) » XXM

00 42 I[FG=1eLPM1

CETAMCLFGI=3ETAMUIFG) #(14=XXM)*3ETAY0CIFG) # XXM
00 425 IFG=14LPMML

SETAN2(IFG) = BETAN2CIFG)e(1e=XXY)+BETAC2(IFGY XXM
OU 892 IR2=1,4S
SXoICLRPIZSXSTICIRAP)I#(1a=XXY) +SXSIIC(LRP) e XXM
ITVLRAZITERA+]

IFUITERAGT&MSTOP) 50 TO 28

5C Tu 163

«ilTE(BE92D)

FURMAT(SX426ALITERATIOIN WAS TERMAINATED.)
COMTINUE

STOP
ENO

SUBKOUTTIWE IXFNEw(XeSTIL9Me[93540F97°F4)

CIMENSION FU(9) a7 (3093)4X(5)93(545) 9CRRI(5) 9XMUILS)
COMMON/QELTAD/DELT(545)

COMYCN YCZZeS3ETA2

COMMON xITMC2CC) o XITN(22C) 9AMSG2S(290) 9SARC2(€200)

SOMMON CAYX(L10G)9CAVY(100)93ETA343ETACIXCCCoNCAY oLPYM4NS2
CIMMUN AJ(100) 91SHAR?24MNCHBY433TANCLDI)EBTAN2(1J0)93ETAN2(100)
CI¥MI i FLAPANGZELTAGDGAP9ALTALYGAMMY

CymMOY S!G“AqSEEr4'15"»ICHl'SA§:03(513)

CUMMUYN T0ul 9o XA g XBeXZeTAGIE~eYCy YReJSIGSeXLBIGSeBIGSySMALSyDSS
CI%MLy XON(3) 9CTCl g s uEwERCHYYY oXMgLTEQAGSYSIO(S) ¢SXSI70(S)9YXS(S)
COMMLN PSL1ZoLPeSARCC313)4SAC(S13)4LCH,0E

SIMMIN SETAN(S13)e3ZTAMISLI3I) 9l JelPKoXITC200) oXJJ(200) 9XIX
COMUTN XRIJNDO9A2A4932334C2CC

CUMMON AAAAGB3RZ¢CCICoAB9ES9C39089T5AUSCL00) 9wGAUSCLGO0Y 9 NGAUS
2813141522653

130

IFCITERACESD) 22 T2 272

JU 67 1id=145

wRITE(Ge=6) [IuyXCIIY)

FORMAT(iXe24X(911924)=9514,7)

CONT INUE

ST1=2.¢CE

SIe=24200

LFEx 1) eTeSI1) XC1)=3511

SI10=X(1)+2,205

[FEX(2)elTaSI12) Xx(2)=SI10

SI11=X(2)+2 4206

IF(XCI)elTeSI11) X(3)=ST111

IF(X(4),LTeSIE) Yi4)=Slo

SIS0 e2*PALI-CAMYMA) (]l ,-0e02)

IF(R(Y) ellTelsd 39 TI 15

[FIX(5)«GTeSIB) Xx(S5)=S]5

50 Ty 73

IFCABSIX(S)) oGT4SIS) X(S5)==3515

CONT IvUE

D0 6& [1Jd=145

dAITE(S968) Iluex(CILJ)

1J=1

Ceocccaf(]l)ecccccccrscccancccnceccccrccaesccccrcncanacaacccencsaacsaccces

30 20 I<=145
YXSCIK) =XLIK)
CONTINJE
KCIRL = 1

38




CAL. FLINTLCYINTINKCTRL)

2 SUBANUTINE FLINTL CALCULATES THE INTEGRALS IN F(1).
<CLTHL =2 2
Cabo FlINT. (YIWT2442TRL)
KCThRL = 3

ChLe FLINTL (YINT34CCTKL)
ACIAL = o
CAL. Fllule (YINTGeCZT2L)
£S1 = ALNR(CDS(YX3(D)eLA4MA) /2TSLALTAL*SAVNA))
1F lJdethel) aklTelsyu23) Y1NTa
FusdAT Al eaY inTaznyT23,410)
e oz -(YliI1/FALSYiul2=-(CCC1+CS1/PAT) eYINTY
1eY(wTadrai=YxSes))
IF ChJefhel) FGI) = P&
CEdsbha2k SO TU 3§
(lueflal) T2 &
(1JeE o) T 528
ClJeFued) 6w TO 521
i (lJef se3) Gu TO 322
LF €L JetUes53) 5w TO 3222
S(195) = TANCYXS(S)e5AANA) @Y INTTI/ZAT=1,
14 2 2
ra501) = XU1)eDELTCL,H1)
52 Ta 8
$ FLlP = =Fa
id = 3
YASUL) = X(1)=0ZLT(lyl)
TQ 5

&
*
-~

PRy P
Mmvum N
(NN S
¢

b = =Fhi
191) = (FIF=FLA)/(24+ZELT(1,41))
d = 4
YeS(1)
vASi2)
da Y 3
320 1P = ~Fi
vi302) = x(2)=CILT(1+2)
id = S
*3 YO 5
121 F16 = -Fi

&
“(192) = (F1P=Flud/(2.+0ELT(2e2))

:
(

&£
e U QY

x(1)
XC2)*LZLT(142)

TYSLe) )
Yxsts) £03)+0CLT(1e )

I~
N}
L)
« ve N W

50 Tu O
3222 FilbL==FLA
rlle3) =
“ll1y8) =
Co=senf (2] AND Fll)avssnisecssansssasacasmsssasmasnasassassassbiasseanass
tvs?
J¢ 30 IV=145
36 YXSCIWI=x(IY)
1o 2 7
350 ZONTINJE
YKKY AL G(COSCALFALSGAMMA) /COSCYXS(S)+CAYYAY)
Axl YXSC4)+SINCDILTA)
Yyl Y£S(a)»CISCIELTA)

(S1P=F13)/(2422ELT(1423))
.'

i it n

39



YY123YY1#e2
CON1 = CCCl=XKKX/PAIl
XRK = (e
XMM = Co
DO 331 Kl = 144
CAL. <INT(SULNR3STILNULWVIT)
Xk J(9lu) = SOLNK
XMMT (A1N) = SuLNM
XRRR = =XXI(vIQ)/PAL
XMMY = =xMMI(MIL)/PAL
IF (MICeEWal) XRRR
ILF (Al aeEGel) XMMNM
LF (MLGaEued) XARR =XRRI(YIJ)
IF (MIGeEGes) XUMM =XMMI(¥IJ)
IF (M 1GeEuoleANDaTUeZde7) WRAITE(H9425) SOLNR9SILYM
425 FURMATCI Xo#SULNK=#9F20e1092Xe*SILNM=24F2Ce10)
XREK = xaR+xxXRR
XMM = XUMex UMM
351 CONTINVUE
C===~=CALCJLATION OF H41(2ZTAl)w==ecn=e,

CINLI*XRRI(MI)
CONL*XMYMI(MIW)

Mo

XSIF1 = XX1+¢1l.

XSI¥8 = Xxx1=-YXxXS(1)
XSIYF = Xxx1=YXS(3)
XSI¥C = xx1=YXxsS(2)
XSIF12 = XSIP1w#e2
xSIvp2 = xSIMB*#*2
XSIMF2 = XSLIMFe#2
XSINC2 = XSIMC##2

KRA = SGRT(XSIF12+YY12)
PRB = SaRT(XxSIM32+YY12)
RIC = SART(XSI¥E2+YY12)
FRD = SGAT(XSIYC2¢YY12)

THIx = ATANCYYL1/XSiP1)

IF (X>IPleLfe0o) THIA = PAL+T4IA
THIS = ATANCYY1/XSI13)

IF (X5INbewEeCe) THI3 = PAIsTHIB
THIC = ATANCYY1/XSLMF)

IF (XSIVFeuZeOe) THIC = PAITAIC
THIS = ATANCYYI/XSI4C) 1
IF (XSI¥CeoEele) THID = PAI*THID
RX1 = SGRT(RIRA#IKE*RIC/PRO) |
THIT1 = oS« (THIA*THi3+THIC-THID) ]
C2T41 = COS(TAITI)

SITh]l = SINCTRITY)

F2CZ = RR1a(XAA#CITHA1=rUMaSITHL)=ALTAL
F3CY = FRICCYRR*SITALeXUNaCITAL) #¥K<X

IfF (1JeEGa7) F(2) = =F2CO

IF (1JeEGe7) F(3) = =F3CI

IF ‘IJ.E\‘.:) 60 TO 3QO

IF (lJeEWLe3d) GJU TO 361

IF (IJeEGelG) GO TO 382

IF (IJeEQe11) G TO 343

IF (1J.EGe12) GJ TO 344

IF (IJeEGe13) GO TO 345

IF (IJeEJeld) GO TO 345

IF (1JeEWel5) GI TO 347

TA25 =  TAV(YXS(S)+3A444)

P(295) = =RR1*TA2G*(XRRIC1)*COTHLI-XMMI(1)+SITH]1)
P(2+5) = P(245)/PAl
P(395) = =R1#TA2G*(XRAT(1I*+SITH1+xYMI(2)+COTHY)

40




341

345

394

w
£
wm

3414

Caeem=

139

P(395) = P(3+5)/PAI*TA26

Iy = 8

YXS€1) = x(1)+DELT(142)

50 TC 33¢C

FFe = F2CU

FP3 = F3CI

Iy = 9

YXSC1) = XC1)=DELT(2,1)

69 TO 330

PlZel) = (FP2=-F2CD)/(2++0ELT(241))
PCial) = (FPA=FICC)/(24*DELT(Zy1))
Yxstl) = x(1)

YXLCEE) = X(2)+DELT(242)

ld = 10

52 Ird 330

FP2 = F2CO

FP3 = F3CO

YXSE2) = X(2)=DELT(2,2)

1J=11

G0 g 330

F(292) = (FP2=F2C0)/(2.+0ELT(242))
Pl342) = (FP3=F3CI)I/(2.,+D0ELT(242))
Yxs€2) = x(2)

YXS(l3) = X(3)+DELT(293)

Iy = 12

&) o 330

FPe = FecCd

FP3 = FIC2

YXSCE3) = x(3)=DSLT(243)

1y = 13

60 TO 230

Pl12¢3) = (F22=F2C0)/(2,+DELT(242))
P(293) = (F23=F3CI)7(24#%2ELT(243))
YXS(4) = X(4)*CEZLT(294)
YXs(3)=xt3)

1J=14

6C rC 230

FP2=F2(J3

FF3=F2CC

YXS8€4) = x(4)=DILT(2y4)

Iy = 1%

60 Tu 43¢

Plce4) = (F22=F2CT)7(24#0ELT(294))
PC244) = (FP3=F3ICC)/(Ze*DELT(244))
YXS(6)=X(4)
QF(Q)——------------..------------.-----------------o--------------
lu=16

YXSC1)=X(1) +0ELT(4,41)

CAL. OFSIN2(ANS2)

IFULIJeEGeld) GO.TI 575
IF(IueEGeld) GC TO 513
IF(1JeEGel7) GO TO 514
IF(lJeETel3) GO TU 515
IF(l1JeEGe20) 6) TO 515
IFCIJeEGe21) GO TO €17
IF(IJeEGe22) GU TO 518
IF(IJeEQBe25) GO TC 521
IFtIJet2624) GO TO 622
LF(IJeEQe25) GL TO 523
IF(IJeEUe26) GU TO 524
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[N Nel

613 ANSF=ANS2
1y=17
YXS5(1)=Xx(1)=-DELT(491)
G0 TG 199

£l4 ANSL=ANSZ
lu=is
Plag1)==(ANSP=ANSW)/(2.+DELT(Gy1))
Yxs(1)=xq1)
60 TO 195

6715 ANSF=ANS2
FC4)==(BIGS=ANSF)

1J=19
YXSC2)=KCc)*+0ELT (4921 «RAES(XC2))
GO Tu 199

615 ANSPP=ANS2
VEF]
YXS(2)=X(2)=DELT(442)*ARS(X(2))
GO Tu 1959

616 ANSLW=ANS2
PLlGg2)==(ANOPP=ANSGL)/(2#DILT(442)%ABS(X(2)))
YXsSe2)=x1(2)

ld=21
YXS(3)=X(3)+DELT(443)2X(3)
60 TU 199

617 ANS1P=ANS2
Id=22 3
YXS(3)=4C3)=DELT(493)*x(3)
60 T2 199

51z ANS14=ANS2
PUl4e3)==(ASIP=ANSL1U)/C2#DELT(4,43)2X(3))
YXsSe3)=x(3)
1y=23
YX3C4)=x(a) +DELT(4494) #AB8S(X(4))
GQ TC 159

521 ANA=ANSc
Id=24
YXSC4)=x(6)=DELT(Lg4) «ABS(X(A))
63 TU 139

€22 ANE=ANS2 g
Plugd)==CANA=ANB)/(2++0ELT(394)%28S(X(4)))
YXS(a)=XxX(4a)

1J=25
YXS(9)=X(S)*DELT(w93)
bU TO 199

523 3NAZANS2
IJy=26
YXS(5)=X(5)=DELT(445)
G0 TO 199

524 3VE=ANS2
P(49D)==(BVA=BN3)/(2+*0ELT(443))
YX5(9)=X(S)
FFF4=FLa)
YXS(S5) = X(S)
F(S)e
FIRST CALCULATE THE P4YSICAL CCORDINATES
FOQR THE ENO POINT 2F CAYITY.
THIS SUBROUTINE FINOS THE END PIINT 0F VACTITY.
19 = 21
315 CAL- CAVITY (XCENOsYZEND)
FHEN FIND S2- THE ARC LENGTH JF THE SIZOND WETTED 2C9TION,
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—

~
-

(=

CALL SU3RVYTINE ARCS2 FIR THIS PJR2035E,

CALL APCS2 (S24XCENI9YCEND)
IFtiLJeEuwe2T) 816522852

FINALLY GO INTO F(S5) CIYPUTATIINS.

8¢0

321

o
~n
+

w
~n
o

826

827

835¢C

828

CAL. JFSIN3CANSD)?
IFCIJeEDec?) GJ TO 3223
LFUlJebde2%) GU Tu 321
LF (luefWe23) GO TC 322
IF (lUsEWeS0) GO TG 823
I[F (1JecGall) G TU 324
IF (lJUeE%e32) CO TO B82S
IF (lJerue33) L3 TJ 326
IF (IJeEGeS4) GI TO 327
IF(IJeEWe34l) Gu TO 830
LF (lJdeELe35) GO TO 328
IF (lueE3426) GC T2 929
F(5) = =(S2-ANSS)

Iy = 28

YXS€1) = X(1)+DELT(Se1)

G) T2 815

ANF = ANSS-S2

1y = 23

YXs€1) = X(1)=-DELT(35,41)

Gu Tu 315

P(Sel) = ~(ANP=(ANS5=S2))/(2+,+0ELT(5,41))
YXSC€1) = x¢1)

YX3€2) = X(2)+DELT(S542)*A38S(Xx(2))
Id = 3¢ .

GO TG 515

ANP = ANSS=S2

YXS€2) = x(2)=CELT(3542)*A3S(X(2))

I = 31

39 Y0 81¢

2(%92) = =(ANP=(ANS3=32))/€220ZLT(342)¢22S(X(2)))
YX5€2) = xt2)

IJ = 32

YXS€3) = XCI)+4DELT(S542)*x(3)

52 Ty 815

ANP = ANSS-S2

YXSE3) = X(3)=DELT(5¢43)*Xx(3)

Iy = 33

63 Ty 815

P(S93) = =(ANP=(ANS3=S2))/(2.+DELT(343)+¥Y(3))

Id = 34

YX$€3) = x(3)

YXL(48) = xL4)+DELT(594)*ABS(X(08))

33 IC 515

ANF = AANSE-S2

YXSC4) = X(4)=DELT(S94)*ABS(X(G))

1y=3a1

GO TO B1S
CONT INVE
PlS94) = =(ANP=CANSS5=S2))/(2.+DELT(344)«ABS(X(4)))
YXS€4) = x(4)

YXS(5) = X(5)+DELT(S45)
Iy = 35 .
GO0 Ty 815

ANP = AMSS5=-§2

YXS(S) = X(5)-DELT(543)
Iy =36
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. -

556
6517

cal

129
L3l

132
133
335

26

27
25

50
51

42

39

30 Tu 815

P(Ss5) = =(ANP=(ANSS5=S52))/(2.+DE5LT(545))
00 ebb5 IX=145

WEITECEZE6T) (PCIKeJ) 9U=195)
FOMAT(iXxo2P ([ oJ)=*y3(E14eT92X))
d°ITE(6ecol) BIGS29¢CCCeYCCE
FORMAT(20X9*BI06S2=29F10e592X9e¢XCCC=*29F1l0e592X9*YCCC=24F10,")
NCAviI=vLAvVe]

DU 253 ICV=14NCAV1s2

dRITE(69252) CAVXULZV)YCAVYC(ICV)
FOUX“ATC10Xy*CAVA=*951063¢5X9*#CAVY=*yF1(a5)
DI 129 I1x=1+5

WRITE(He131) ITXHFCITX)
FINVATC1X924F(911924)=9E1467)

JU 132 Iu2=1,45

LFCITERAGLES3) GU TO 3568

Ju 132 1U3=1,45

sRAITE(64133) [UFsIUQeyFCIUP,IUY)
FORMAT(1X92AP (919199l 1924)=9218e7)
CONT INJUE

CAL. JDETERM(P540ET3D)

J0 &5 IDET=145

0C <6 LPG=145
SUL259L0ET)I=F(LPG412ET)
PLL2G4ICETI=F(LPG)

CALL DETEIM(P¢540ET2)

IF(IDETeEGel) DELB=JEZTE/DET3D
IF(lutTeEde2) DELC=IITE/DETBO
IF(IDETeETeS) DELI=IITE/DETID
IFCiUETeEae4) DELE=DITE/DET3O0
LFCIULTeEDe3) LELF=IZITE/DET30

00 27 LKG=145

(LG9 IDETI=ULLAG4I0ZT)

CONTI'WUE

X(1)=x(1)+JELS

X€2)=x(2)+9ILC

XL3)=X(3)+IELD
A(4)=at4)+3ELE
XCS)r=X(5)+0CLF

JU 50 LYN=145
dRITEC6961) LMNyXILYY)
FO-VATU1X924XCol1924)29E100e7)
ASS33A3S(IELB/ (1))
A5SSC=A3S(JZLC/Xx(2))
A3S7=A3S(DELD/XCS))
ASSEZAYS(IELE/ZX(4))
ABSF=ABS(DLLF/X(S))
KEIV=0 .
IF(A5S24LT+STIL) KE[DI=1
IF(ABSCeGTeSTUL) KEIJ=0
IF(ABSUGTLSTIL) KEII=O
IF(ABSE«GTaSTOL) KEIJ=0
IF(ABSFeGT4STUL) KEIJ=D
IF(KEIDeEQel) GI TO 35
I=1+1

WITE(6942) 1
FGRMAT(20X914HITERATIIN N0e=412)
IF(LleEueM) GO TO 35

G0 TJ 55 .
IF(I«EQeM) GO TI 36
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OO0 o0

1cC

11
12

222

223

30

SUBAUJTINE QFSIMICANSyNOF9XCA)

DIMENSIQn «ST(S)

CIMM2Y YCCCySBETA2

COMMOUN XITYM(Z2C0)oxITNC2G0)9ANSG2S(270)9SARC2(€200)

CUMMUN CAVX(100) 9CAVY(1C0G)9BETAIG3ETACIXCCCyNCAY 4LPYMA4NS2
COMMUN AUC100) 9ISAHAR?yNCH3Y9B3TANCLIC) y0oTAN2C(100) o3ETAN2(100)
CUMMUN FLAPANGDELTAGIGAPGALFAL $GAMMA

CIM2)N SIG“A9SBETAWXXM9ICPL9SARCII(513)

CIMMON ICUL9XA9XBeXCoTANG9Z 9YCoYA4J3[0SeXLEIGSeRBIGSeSMALSHDSS
CUMAON ASNCD)9CCCLl gl EvERCHYYY oXMyITERAGSXSIO(S) 9SXSIIICE) 9YXS(S)
CI¥¥IN PSL1Z29LPeSARCC313)9SAICO(E13)yLPNYLE

COMN4uUN BETANCS1209RITAMCS13) 9IJoLPKyXTI(200)eXJJ(200)4X0X
COMMUN ArUUNU9sA2AA432384C2CC

CUMMUN AAAA ¢BBEE4CCCCeA49yBB9C39D8¢TSAUS(100) ¢dGAUS(100)9NGAUS

NIF = 0 CALLED 7RIM F1lINT.

NCF = 1 CALLED FIOM RMINT FI2R REAL PART.
NOF = 2 CALLED FRIM R“INT FOR IMAGe PART.
NuF = 3 CALLED “35M CAVITY OXFNEw AT F(5)

IF (ICPIe«EdeG) 50 TO 3
20 10 13 = 195

XSTCL3) = XSh(1Q)

60 TU 12

00 11 IH = 145

XSTCId) = YXSCIH)

CONTINUE

IFCITEXAEQal) GO T) 222
60 Tu 223

00 224 ILK = 14LPM
SETANC(ILL) = SBETA
CONTINUE

CSPACE = (1e#XSTC(1))/FLOAT(LPK)
FSPACE = CSPACE/FLOAT(LPY=L2K)
LPMIZLPY-3

XSET = =1e+*CSFACE*FLJIAT(L?C=]1)
XSIl==1.+CSPACE
sEl sETAN(2)

AP1 = (XS11=-XST(2))/((¥SI1¢14)*(XSTC(1)=XST1)+(XSI1~¥ST(3)))
AP1S = SuxT(AP1)

F3 = BE1#+AP1S

x50 Ca) «SINCIETA)

XSTC4) *CCS(DE.TA)

YYle = YYle#2

PLM = XSI1 =XX1

PLM2 = FLV222
PLMA = PLM2+YY12
PXSR = PLY/PLMA
PXxSI = YY1/PLMA

IFENUFeEQael) F3 = F3ePXSR
IF(NUFecte2) F3 = F3ePXSI
IFCNUF oEGed) F3I=F3/7¢XSI1=-XCA)
ANSA=0, $

D00 1 I = 24LP42%,y2

F1 = F3

SPACE = CS?ACE

IF (I«GEeLPL) GJ3 TO 30

XSI2 = =1e+SPACTZ*FLIAT(I)

XSI3 XSI12+SPACE
GO Tu 31
SPACE = FSPACE

XS12 = XBET+SPACE+FLOAT(I=LPK+1)

45




LAd

36
57

31

33

G0 TO 38

ARITELGE2ID)
FOKMATULIXe34HOXFNEW DID NOT CONVERGI WITHIN t41)
IF(X (1) el Tedl1) xt1)=S11
SI1L=X(1)+2.+06

IF(X(2) oL TeSIL0) x¢2:=S110
51113x(2)+24206
TFeCE3) el TeSTLIL) (535611
AF‘X(“)»L‘.SlS) xt4)=ES16
515=lo.5-RAL-GAHHA)-(1o-0.32)
1F(Xxt5)eLTa0e) 6N TJ 81
LFCXt9)eLTeSIS) x¢(%s)=S15

60 Tuv 62

1F(AES(X(S))e53TeSI3) Xx(5)==S15
CONTINJUE

g Turtie

N0
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31

XSI3 = XSI2+¢SPACE

8E2 = BETANCI*Y1)
BEZ = 3ETAN(I+2)
APZ = (XSI2=XST(2))/((XSI2+1e) #(XST(1)=XS[2)#(XSI2=-XST(3)))
AP3 = (XSIZ=XST(2))/C(XSL3+41e)*C(XST(1)=XSI3)«(XSI3=XST(3)))
AP2S SwxT(A22)

AP3S = SGRICAP3)

F2 = BE2+AP2S

F3 = RE3«AP3S

HA2 = xSI2=-xx1

HA22 = HAz*w#2

H8 = =A22+YY12

ACR2 = HAz/dE

HC12 = YY1/HB

AA3 = XSI3-xx1

HA32 = HA3w»2

A0=HA32+YY12

HCR3 = HA3/HD

ACI3 = YY1/H0

IF(NUFeEGel) F2 = F2*HCR2
IF(NUFeEGel) F3 = F3eHCR3

1F (NUFebLle2) F2 = “2#nCI2
LF(NUFeEGe2) F3 = F3#HCI3

I (NuFebJe3) F2 = F2/(XSI2-XCA)
IF(NUFeEGe3) F3 = F3/(XSI3-XCA)
FSUM = (Fle4.*F2+F3)*SPACE/3e
ANSA = ANSA¢FSUM

CONTINVE

5G1 = SGRT((=14=XST(2))F(=14=XST(3)))

SG2 = SGRTCLST(1)+1,.)

333 = SSRTC(XST(1)=-xST(2))/(XST(1)=-xST(3)))
ANT1 = BETANC1)*2.#*SJRT(CSPACE)*S21/SQ@2
ANT2 = SETANV(LPM)#*2.#SQRT(FSPACE)«S23/SU2
APLA = =le=XX1

APLA2 = APLA*#2

APL? = XSTtl1)=Xx1

APL32 = APL3#*2

LF(NJUFeEGel) ANT1 = AVT1#APLA/(APLA24YY12)

1F (ANUFeEGel) ANT2 = ANT2+APLB/(APLB2+YY12)

IF (NUFeEGe2 ) ANT1 = ANT1*YY1/C(AO2LA2+YY12)

IF (MIFetGe2) ANT2 = ANT2#YY1/(APLB2+YY12)

IF (NUFetde3) ANT1 = ANT1/(-1e=-XCA)

IF (NUFeEWe3) ANT2 = ANT2/(XSTC(1)=XCA)

ANS = AWSA+ANT1+ANT2

RETUKRY

END

SUSKROJTINE OFSIM2(ANS2)

DIMENSION XC3)oXITC3)gYY(3)gXITCUI)gEXUCI)gFCNIC3) 9xST(S)
CUMMON YCCCoSBETA2

COMMON XITMC200) oXITNU200)9ANSG2S(270)¢SARCZ(200)

COMMUN CAVXCL1CO)Y9CAVY(100)93ETARGSETACYXCCCoyNCAV oLPUYMyNS2
COMMIN AJC1G0)9ISHAR?2 ¢NCHBY9P3TANC190)4BBTAN2C100) ¢3ETAN2(100)
COMMUN FLAPANGDELTAgDGAP¢ALFAL95AYMA

COMMUN SIGMA4SSETA9XXM9yICPIySARCOD(513)

COMMCN IDULeXA9XZeXCoyTANGOEFPIYCyYReJBIGSeXLBIGSeyBIGSySYALSHDSS
COMMUN XSN(S) 9CCC1eCLEWERCOYYYgXVeITERAISXSIO(S) ¢SXSI00(5) 9YXS(5)
COMMON PSIZoeLP9SARC(513)9SARCI(513)yLPM,yOF

CIMMTYN BETAN(S13)9BETAM(S13) ol JeLPKeXII(20C) 9XJJ(209)¢X0X
COMY0UN XRIJND9A2AA¢328B4C2CT

CUMMCN AAAA,BBBBYCCCCyAB9BEWCB9DByTGAUS(100)9aGAUS(100) ¢NEAUS
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13

30

7

C OFsl

w

8

00 13 16=14+5

XST(I6)=YXS(18)

PAI=2.141592653
UU2SCOLUALFAYL*GAMMA) /COS(XST(S)*GAYMA)
XKLC=ald6tud2)

CSPACE=C1le® XSTCLII/FLOAT(.?K)
nCLPAC=045*CSFACE
FSPACE=CSPACE/FLOAT(LPU=LPK)
HFSPAC=05*FSPACE
XpbT==1e*CSPACE~FLOAT(LPK=1)
CUL=COS(DELTA)

SAE=SINCIELTA)
GA=XSTC1)=XSTi4)*SOE
GB=XST(Aa)*COE
PPP=CIE/(GA»*2+GBwn2)
FCN3U3)=0GAP«PPPaXST(1)/(PAIl*SURT(14+¢SIGMA))
LPX]=LPM=LPK+]

00 1 IP=14LPM

IF(lIPEGel) GC TO 2
HSPACE=RFSPAC

SPACE=FSPACE

1FUiPeO6TePL1l) 50 T2 30
X(1)=XST(1)=SPACE*FLIAT(IP=-2)
X(2)=X(1)-HSPACE

xX(3)=x(1)=-3PACE

63 Ty 31

HSPACE=HCSPAC

SPACE=C3SPACE
XCl)=XEZT=-SPACE~FLCAT(IP-L?<L=1)
X€2)=x¢1)-HSPACE

X(3)=x(1)=~SPACE

FCNI(1)=FCN3C(I)

NK=3

IF(IPSEGeLPY) NK=2

ul 3 [=29NK

IFClJeGES23) GO TI &

GO TU 7

IFCTeEWel) XIT(2)SXITH(LPVY=][74+]1) "
IFClelGoed) XITCIISXITNC(LPM=IP+1)
Gd TuU S

CUNTINUE

YYCI)=Xx(I[)

M3 CALCULATE G1 o

CALL JFSIY3(YY(IDoxXITCUIdoI?yI)
XITCI)=XITC(I)

IF(lJeE4e15) GO TO 5

GJ Tu S

IF(l1aEWa2) XLITMELPM-I241)=XIT(])
[FCleEQe3) XITNI(LPM=[P+1)=XIT(])
CONTINUE .
EXUCI)SEXP(=XIT(I))
GC=X(I)=XxST(4)*SDE

60=xST(4)*COE

PXA=GC*##2¢GDaeg
OwOX=0GAP*X(1)*CDE/CPXA*PAL)
FONICIIZEXULTID)*DNDX/JU2
IFU(X(1)eLEeOe) FCNIC(I)==FCN3(I)
CONTINUE

C CHECK IF FCN3C(I) IS ALWAYS POSITIVE.

IF(IPET«LPN) GO TO 20

48




G0 T0 21
20 PPUSCOE/((=1e=XSTU4)*SDE)*##24(XST(4)+CDE)ss2)
FF3=UuGA2«P2/PAL
FCN3(3)=FF3
21 SUMS(FCHN3C(1)+FCN3(2)*a,¢FCN3(3))*AS2ACE/ 3,
ANS2=ANS2+SUM
IF(IJetGal%) SARC(LPM=IP#1)=ANS2
60 TO 1
2 SARC(LFMI=0.
ANSZ=0e
1 CONTINVE
C XITNC(LFY)I=G1 AT POINT Be
C XINTC1)=G1 AT POINT x=1.
XIIN(LP4)=CCCLl=XXKK/2Al
XITN(1)=0o
RETUKY
END

SUBROJTINE JOFSIM3(YoexXXIIoIPyI)
DIMENSION XST(S)9FXLS(1C0)eFAC2G0)
COM4ON YCCC9S3ETA2
COMMON XITM(20C) oXITNC200)¢ANSG2S(230)9SARC2(200)
CUMMOY CAVX(1CJ)9CAVY(LI00)93ETARYBETACIXCCCoNCAV 9LPUYMYNS2
COMMON AJC100) 9lS4A2¢NC43Y433TANCLID)9BBTAN2(120) 9BETAN2(1ICD)
COMMON FLAPANGDELTA9IGAP yALFAL9GAYYA
COMMON SIGYAGSSETAGXXMeICPI9SARCCI(513)
CUMMUN TOULWXKA9XSeXCoTANGYEP 9YCoY9JBIGSeXLPIGSeBIGSeSMALS$DSS
COMMCN XSV(S)eCCCLleZLIGERCHYYY o XMy ITERAWSXSIO(S) 9SXSICO(S)9YXS(S)
COMMUN PSIZ¢LP9SARC(S513)4SARCICS13)4LPY,0E
COMMON BETAN(S13)9BITAM(S13) 9T UelL”PXeXII(200)9xJJ(200) 9XIX
COMYGY XROUNDeA2AA9323B9C2CC
CUMYUN AAAA9BBB839CCCCoAGIBB9Cl4DLyT5AUSC10G6) 9uwGAUS(100)9HGALS
FJUR INTESRALS TU I EVALUATED BEFORE xI IS O3TAINES.
NOTZ THAT PRIVIOUSLY ONLY ONVE SINGJLAR INTEGRAL WAS
CALCULATED IN 5CASCAD A%D CASCAJE.
SEE THE NOTE OJOF TC 3351 FOR FIUR INTEGRALSe CUT OF wHICH
TaO ARE UF SINWULAR TYPEe.
IF(ICPLEGQGe0) 530 TO 3
0J 11 ISI=1s5
11 XSTUISI)=xXSNCISI)
60 TG 12
9 DJ 13 JTJ=1,5
13 XSICGJTJI=YXS(JTY)
12 FPAI=3.141532653
Coe===FIRS [leecce=e=
IF (ITERACEJ 1) GO TQ 60
G0 TJ 61
50 CONTINUE
2J 62 120 = 14LPY
BETANC(IZU) = SBETA
BETAM(IZU) = SBETA
62 CONTINUE
51 CONTINUE
CSPACE=(le* XSTC(1))/FLCAT(LPK)
HCLPAC=C«5+CSPACE
FSPACZ=CS?ACE/FLOAT(.?4=LPK)
HFSPAC=04S*FSPACE
X3ET==1e4CSPACE~FLOAT(LPK=1)
AB2=SGRT(XST(1)+1,)
AB3=SIRT((Lle+Y)#(XST(1)=Y))

OO OO0 0




51

21

A6 = SGRT((XST(S)=v)/(XST(2)-Y))

AsS = A33eAB6

1U2=LP4=1P¢]

lu3=1

LF(LleEGe3) TU3=LPM=[2+1

IFCle€ued) Tu3l=lP

BEC=3ETANCIUI)

IF(leEGe2) BEC=BETAM(IU2)

FAA=DEC/A3S

LPM1=LPU=-1

DU 1 Iw=2eLPM]

SPACE=CSPACE

IF(laeGTelL?X) GO TO 4S
XSK==1e+¢SPACE*FLOAT([d=1)

50 TG 46

SPALE=FSPACE

XSK=XgET* SPACE*FLOAT(IJ=LPK)

[FClec@el) GO TO 5

IFClaetQely3) GI TO 1
FSZoLRT((le®XSK)*#(XST(1)=XSK))

FSAL = SQITC(XST(3)=XSKI/(XST(2)=xS<))

FS = FS#»FSA1L
FA(la)=(BEVANCIA)/FS=FAA)/Z(XSK~Y)
CONTINUE

IF(]«EQGe2) 69 TD 30

XP1l==1e+HCSPAC

XP2=xP1+CSPACE

XP4=xST(1)=4AFSPAC

XP3=xP4=-FSFACE

FSI=SETAM(1)/ SART((1e+X21)«(XST(1)=xP1))
FS2=BETAM(2)/ SORT((1e#x22)2(YST(1)=xP2))
FSI=ETAM(LPM=2)/7 S2AT((1e*Xx23)0(xST(1)=XP3))
FSGzSETAMILPM=1)/ SaT((1le*+x24)#(xXST(1)=XP4))
FSAL = SGATO(XST(2)=X21)/(XST(3)=xP1}))
FSA2 = SURTLLYST(2)=X22)/(X5T(3)=xP2))

FSal SURTC(XST(2)=XP3)/(XST(3)=xP3))
FSA4 SAITCCXST(2)=xP4)/(XST(3)=xP%))
FS1 = FS1«FSAl 7

FSz = FS2+FSA2

FS3 = FS3+FSAS

FS4 = FS4+*FSAS

FPI=(FS1=FAA)/(XP1=Y)

FPZ=(FS2=FAA)/ (XP2=Y)
FOPIZ(FS3=FAA)Y/(XP3=Y)

FP4z(FS4=FAA)/ (xPa=Y)

IF(IU3eELe2) GO TO 21
IF(IUSeEw@elPM1) GO T 22
IFCIU3eESGLPK) 50 TI S1
FACIU3)=0eS*(FACLIJUI=1)+FA(L1J3¢]1))

60 Tu 30 ,
BETU=2++BETAN(LPC)=3ETAN(LPC+1)
XO0A=XRET=-FSPACE
FPw=BETO/SART((1e¢XIA)*(XST(1)~x0A))
FPwA = SGRTC(XST(2)=XJA)/(XST(3)=xDA))
FPa=FPuA*F2d

FLFK=(FPWd=FAA)/(XJA=T)
FACIU3)=0e5+(FACIU3*+1)+FLPK)

L3 TG 30

FACIU3)=(FP1+FP2)/2.

G0 7O 30




22
30

202

FACIU3)=iFP3I+FPA)/2,

xLl=0e

LPM3=LPU=-3

SPACE=CSFACE

00 19 JA=24LPM3y2

IF(JASGESLPK) SPACE=FSPACE

XIS I+(FACJA)®4  eFACJATL)+FACUAC2))eSPACE/ 3,
IF(le€ECQW2) GY T2 35
X123z0e5*HCSPACY(FPLOFA(2))*(FA(LPUY=1)+FP4) ¢0.3+HFSPAC
XKIz41l,

£U=39

LPMAS _PU=5

IFCLU3ESLPMA) XKI=201,
LF(lJ2eGECLPMA) KU=13I)
BOZ=(BETAM(1)=-BETAN(1)) /XK1

BOY= (SETANCLPM)=pETAM(LAPY1)) /XK
HFF=HFSPAC/XKI

4FA=HCSPAC/XK]

FT3=FP1

FU3=FP4

X14=Ce

X11=0.

00 202 ITM=1,4KUs2

FT1=FT3

FJ1=FU3
XM2=¥ST(1)=4FSPAC+HF=sFLOATCITY)
XMIZXM2 e4FF
XT2==1e+nCSPAC=AFA*FL_IAT(ITY)
XT3=XT2=-HFH
BETA2=BETAM(LPML)*BIY«FLIAT(ITY)
SETAZI=EETA2+B0Y

BETT2=3ETAM(1)=802+F _JATI(ITY)
BETT3=8ETT2-802
FSC=cPZTAZ/SIRT((1,+x¥2)e(XST(1)=x42))
FS3=BETAS/SIRT((1e*C43)e(xST(1)=X43))
FV2=RETT2/5aRT(L1e®xXT2)2(XST(1)=xXT2))
FV3IZELTT3/SARTIUL,#+xT3)«(xXST(1)=XT2))

FS2A = SGRT((XST(2)=-xM2)/(XST(2)=xM2))
FS3a = SQITC(AST(2)=x¥I)/(X3T(3)=x43))
FV2A = SGRTCCXST(2)=xT2)/(XST(2)=xT2))
FV3A = SURICEXST(2)=xT3)/(XST(3)=xT3))
FS2 = FS2#*FS2A
FS3 = FS3+FS3A
FV2 = FV2+¢FV2A
FV3 = FV3I*FV3A

FJ2=(FS2=FAA)/(XM2~Y)

FU3S(FS3=FAA)/L}AM3=Y)

FT2=(FV2=FAA)/(XT2=Y)

FT3=(FVI=FAA)/(XT3=Y)
XI4=X[4+nFFa(FUL*FU2*4o+FU3) /3,
XI1=XxI1+nFA«(FT1+FT2¢44+FT3)/3,
XA4=BETANCLPM) #24#SARTIHFF)/(AB24(XST(1)=Y))
XA4A = SQAITCAXST(2)=xST(1)I/(XST(3)=-XST(1)))
XA4 = XAQA*XAQA

XI4z=xI4+xAQ

XA1=BETAN(1) #24#SGRT(HAFA)/(AB22(=10~Y))

XALA = SGRICUXST(2)#1,)/7(XST(3)+14))

XAl = XAl*XAlA

XI1=XI1+XxAl

XI=(XI+xI23+xX11+X[4)+A83/PAL

e



XI=X1+BEC*ALOGC(XST(1)=Y=HFF)/(1e*Y=-HFH))/PAI

XXIl=z=xl

GO Ty 36

XR1Z~1e+0e5*HCSPAC

XRZ=XR1*HCSPAC

XR4zA3T(1)=0e5*HFSPAC

XR3I=xR4=-AFSPAC

FT1=0,5*(EETANCL)*RETAM(1))/ SOGRT((1.+XR1)e(XST(1)=x21))
FT2206e5*(SETAM(L1)*SITANC2))/ SGRT((Ll 4¢XP2)e(XST(1)=x32))
FTO=CeSa(BETANCLPY=1)+3ETAM(LPY=1))7 SGRT((1e¢X33)«(XST(1)=XRY))
FTOzCeSo(3ETAMC PU=1)*EETANCL ™))/ SQRT((1e+X34)¢(XST(1)=-xk&))
FT1Aa = SGRICEXST(2)=xR1)/(XSTCS)=¥R1))

FTZA = SGRTC(RST(2)=XR2)/(XST(3)=XR2))

FT2A = SGARTC(XST(2)=XR5)/(XST(3)=X33))

FT4h = SURT((AST(2)=XR4)/(XST(3)=XR4))
FT1 = FT1+5T1A
FT2 = FT2+FT2A
FTZ = FT3+FT3A
FTa = FT4sFTaA

FRIZ(FT1=-FAA)/ (XR1~-Y)

FR2Z(FTZ=FAA)/(XR2=T)

FRIZ(FT3=-FAL)/(XR3=Y)

FRO=(FT4=FAL)/ (XRG=-Y)
XIF1=0eS*nCSPAC*(FR14FR2)+0.5+4FSPAC+(FR3I+FRAE)
XIP2=0e25+HCSPAC*(FI2+FA(2)) +0e2S*H=SPAC*(FA(LPU=1)+FR3)
x125=x1P1+XIP2

X¥I=21.

XMI2=42.

nU=21

M2=vy=2

LPMA=LPM=C

IFCLU24GE.LPMA) XMI=131,

IFCIL2sGEeLPMA) xXM[2=2C20

IF(lU24GECLPMA) MU=101

IFCIU2eGESLPMA) M23vU=2
SETYS(ZETAN(LPM)=2ETAY(LPM=1))/XMIR
EZS3=C0e5*(3ZTANIL2Y) #3ETAM(LPY=-1))

HSPE=0 e S*HFSPAC/XMI §

FU3=FRe

BETYL1=(BETAMC1)=3ETANCL) )/ X¥]I2
3ESS1=0«5¢(3ETAM(1)+*3ETANCL))
HSPS120e5¢4CSPAC/Y V]

FGdl=FR1

XI1=0e

X14=C,

JU 129 IL=149M292

FR13F&3

FA11=FG31

X2=AST(1)=HoP6+FLOAT(MU-IL)

X3=X2+HSP6 v

X21==1e*HSPb1*FLOATI®U~IL)

X3132X21=HSP61

3ETA2=BESS+3ETY*FLOATLIL)
BETA3=3ESS+BETY*FLOAT(IL+1)
BETA21=BESS1=-3ETY1*FLOAT(IL)
SETA31=BETA21=-BETY1

FU21=3ETA21/ SGRT((1le*X21)#(XST(1)~-x21))
FU31=BETA31/ SGIT((1e+¥31)+(¥XST(1)=-x31)) |
FU21A = SURTE(X3T(2)=x21)/(XST(3)~-x21))
FUS1IA = SGRATCIXSTE2)=X31)/(xXST(3)=-x31)) |




FU21 = FU21*FU21A

FJU31 = FU31l«FU31A
FU21=(FU21=FAA)Y/(X21~-Y)
FR31=(FU31=-FAA)/(X31~Y)

FU2=BETA2/ SGRT((1e¢X2)2(XST(1)=X2))
FU3=2£TA3Z SInT((le*x3)*(XST(1)=x3))
FU2A = SURTCEUXSTE2)=¢2)/(XST(3)=x2))
FUSA = SGRICEXST(2)=X3)/(XST(3)=Xx3))
FU2 = FJ2+FJ2A

FU3 = FU3*FU3A

FQ2z(FU2=-FaA)/(X2=Y)
FA3I=(FJUI=FAA)I/(X3=Y)
XI1=XI1+HO261*(FulleFl21%44¢F331)7/3,

129 XI14=y[4eHSFEa(FLle*4e*FG2+FQR3)/ 30
XIAZZo*SUAT(HSPE)aBZTANCLPM) ZCA52+(XST(1)~-Y))
XLAA = SGRTCAXST(2)=xIT(1))/(XST(3)=-XxST(1)))
XIA = XIAsX1AA
Xla=xia+xla
XIB22¢*SGRT(HSPS1) *3ETAN(CL1)/(A324(=14=Y))

E XIBA = SQaTC(XSET(2)*1)/CxST(3)*1e))

3 XIB = XIB*xIBA

xI1=xi1lexI3
XI=CXI+XI1+0]23¢x14)*AB3/PAIl
XI=X1+3EC*ALOGC(XST(1)=Y=HSPBE)/(1a+Y=HSPBH1))/PAl
XXIl==X1

16 CONTINUE

Comcmmmc]ecrcnccaacas

(=e-==e====]F Y ]S LESS THAAN ZERDy THIS IS A

C=====REGJLAR INTEGRALy Wd4ILE Y oGEe Gy THIS IS A

C=====STMNGULAR INTEGRALS

c 5UT TAIS IS TREATEO AS A SINGULAR INTEGRAL ANYWAY

CGAR? = XST(1)/41e
CO 81 LSI = 1441
ALSI = CGAP+FLOAT(LSI-1)

CSA = (XLSI®*#1e)*(XST(1)=XLSI)*#(XLSI=XST(3))

CSE = XLSI1=-xST(2)

€SC = SGRT(CSB/CSA)

31 FXLS(LSI) = (CSC=14/433)/7(X_SI-Y)

elz = Us i
D0 %2 LSJU = 1943392

B b

ARGL=(XST(1)=CGARP=Y)/Y

IF(YeLTe0e) ARSL==ARSL

XXI2 = XXI2+AB3+AL25(ARGL)

CTA = (xST(1)+1e)*(xSTC1)=XxST(3))

CTE = xST(1)=xST(2)

ADXIc = 2e*SWRT(CGA?) #SGRT(CT3/CTA)/(XST(1)~-Y)*AB3
XXL2 = XXI2+ADXI2

AXI2 = =%xI2

Ceem==l3=memmccean

c USE CHEBYSHEV=-GAUSS QJADRATJRE.
c AJ(I) ARE ALREAOY CAL_CULATED I[N SJBROUTINE FLlINTL
(> AND PASSED ONTO HERZ 3Y COMYOV STATECMENT.

XXI3 = 0.

8PCS = (XST(1)+XST(2))+,.5
CMBS = (XST(2)=XST(1))#*5
A31 = (BPC5+14)/C¥85 °

A32 = (=-BPCS+xST(3))/CvBS
D0 120 ISUM = 1yNCHBY

HA1l = 1e=AJC(ISUV)
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A2 = (AJLISUMI#A3L1)*CA32-AJ(TISUN))
SHA2 = SUART(HA2)

F3[3 = HA1/SHA2

F3Ai3 = CH3S~AJ(ISU1)¢8PCS~Y

120 xXI3 = XxXI13+F313/F3AI3
XXI3 = XXI3*PAI/ZNCH3Y
UJ22 = COSUALFAL1+GAMMA)/COS(XST(S5)+5AMMA)

Hx3 = CCC1=ALOG(UJ22)/PAl
XXI3 = XXIS*AB3+HX3

(eee==]lfocccnancns

OO0 o

o0

[

13¢C

JSE CHEEYSAEV=GAUSS 2JAQRAT JRE FIAMJ{ A==~
-8ECTAN2CI) ARE ALAEADY CALCULATED [N
SUBROUTINE F1INTL AND) PASSED ONTO HZIRE BY
COMMON STATEMENT.

FPCS = (XSI1(3)#+xST(2))*,5

F®CS = (XSTU3)=XSTL2))*ed

A4l = (FPC3+14)/FMC3

442 = (FPCS=XST(1))/54CS

XX]I4 = 0

20 130 ISUY = 14NCA3Y

RAX = (SBTAN2(ISUM)*PAI)*(1.+AJCISUM))
REX = (AJCISUM)+A41) «(AJ(ISIM)+A42)

SKEX = SQGRT(KBX)

RCX = RAX/SRBX

10X FACO*AJLISUM) +73CH=Y
XXI4 Xx1l4 ¢ KCX/R0X

XX14 XXIa*PAL/NCHBY

xxI4 -XX14*AB3/PAL

XXIL = XXIl#xXI2+#xXI3¢xXXI4
N

SUB*UJTINE OFSIME(ANSS)

JIMTASION S2SR(101)9S2KERCLILY 9XSTL3)

COMYulc YCCC4SEETA2

COMYOUN XITM(2006) «¥ITNC200)44NS325(270)49SARC2(200D)

COMMON CAVX(100)¢CAVY(190) 92ETARRETACHXCCCy CAV4LFUM4NS2
COMAC i AJCICO) gISHARIGNCHIYsD3TANCLIO) 9BBTAN2(L100) 48E£TAN2C1CT)
CLu"MOY FLAPANSDELTLZ900APsA_TAL9GAYMA

Co¥MUY SIGMA.SBETAYXAMyICPIySARCOI(513)

CoMUiN LDJUL XA XZWXT9TANGL29rCoYReJBIGS9XL3IIGS9RIGS¢SMALSH0SS
CUMMUY XSNCS)9CCCLyCLEGERCeYYY X MgITERAGSYSIO(S) ¢SXSINQCS)YYS(S)
COMMUN PSIZ4LP9SARCIS13T) pSARCI(S13I)IaL33,4DE

CuM“CY BETANCS13)eBITAMCSI3) ¢l JglPKyXIIC200)9XJJC200)9XIX
CJM434 XR0UNDeA2AA3233eC2C2

CoMMUN AAAAYBBEB§yCCCC9AD¢BB9C3903eT3AUS(I00) +wGAUS(L1Q0)sNGAUS
PAT=3,141532654

THIS SJBROJTINE CAL.ED FROM OXF\NEwe

JSE SIMPSONTS RULE.

26 1 iM0 = 1,45

1 XxSTCIMO) = YXSCIMO)

COE = CISQIELTA)
SOE = SIN(DELTA)

NS2 SHJIULD HAVE A FACTIR COF 4,
C NS2=.PMv=LPY2

NS21 = NS2+1

NS24 = NS2-1

S2GAP = (XST(3)=xSTt2))/NS2

UJ2 = COSCALFAL4GAMMA)/COSCXST(5)+6aMA)
D0 2 1S2 = 1eNS21
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XS$2 XST(2)+S2GAP«([S2~1)
XKO XS2+CDE
XMAS = xS2=XST(4)#SDZ
XMASZ = XMASee2
ASD = XST(&)«CODE
AS02 = ASDe+2
DWDx = UGAP*#XKD/((XMAS2+ASD2)+PAI)
IF (ISceE4ael) GO TO 3
IF (1S2.EGLeNS21) G50 TO &
CAL. 52 (XS29ANS0G241IS2)2
62 CALCULATES G2 JIT4 XSI GIVEN.
£E32 = EXP(=ANSG2)
IF(lJeEUe27) ANSG2S(IS2)=AN3G2
S2KER(1S2) = EL2+0WOX/UVU2
GO TO 2
3 CONTINUE
S2KER(1) = DWwOX/SGART(1.+SIGHA)
AMSGR25C1S2)=ALCS(SART(1.+SIGUAI/UYR)
6u TO 2
* 4 CONTINUE
S2KEK(NS21) = DWOX/JU2
ANS52S(IS2)=0.
2 CONTINUE
S28R(1) = D
00 10 JSZ = 1¢NS2A,2
10 S2SR(JS2+2) = S2S’(JS2)
L+ (S2KEX(USZ)*44752423(JS2+1) +S2KE(JS2+2))#S2GAP/3e
IFCLIJehEo27) GO TO 40
SARZ2(1)=C,
00 S0 [SARC=24NS242
50 S25R(ISARC)=e5*(S2SA(ISARC=-1)+S2SI(ISARC+1))
D0 30 ISAaxC=14NS21
30 SARC2(ISAIC)I=S2SR(ISARC)
40 CONTINUE
ANSS = SZSRINS21)
RETJRN
END

(g]

SUBROUTINE FLINTLOYINTSKCTRL)

OIYENSIIN XxST(S)eRU3(CL100)

COMMCY YCCCySBETAZ

CUMMUN XITUCZGCC) oXITNC2C0) 9ANSG2S(236)9SARC2(200)

COMMUN CAVX(100)9CAVY(L100)e3ETAZ93 TACYXCCCoyNCAV 9LPYM9NS2
COMMUN AJC10C)eISHAR2¢NCHBY ¢33TANCL30)+88TAN2(106) +3ETAN2(100)
COMYON FLAPANGIELTA9I AP JALTAL$5AYYA

COMMUN SIOLVAGSEETAeYXMeICPLIy3ARCOO(313)

COUMMON IOULaXA9XByXZoTANG 9T 9YCyYRyJBIOSyXLEIGSyBIGSoSUALS40DSS
COMALN XSN(S) gCCCLoCLEWERCYYYY XMy ITERAISXSIUG(S) oSXSICO(S) 4YXS(S)
COMMUN PSIZyLP9SARCIS13)¢SARCI(S13)9LPMGDE

COMMCN BETAN(S13)93ITAM(S13) o [JolPKoyXIIC200) 9XJJ(2CT)9XIX

; COMMUN XRUJUNMND9A2AR43288,C2CC

[ COMMUN AAAAWB3529CCICeA29EBB9CB9069T5AJSC100)9ydGAUS(100)9NGAUS
' SUBACUTINE FLINTL CALCULATES THE INTEGRALS IN F(1)

ISHAR? = 0 FOR SHAR? LeE«FIILS,

IShARP = 1 FUR ROUNJED LeEeFIILS.

IF FOILS 4AVE ROUNDED LeEey CHEBYSHEV=~GAUSS

QUAJDRATUE

QUADRATURE FORMULA CAN NOT 3E USEDe SINCE BETA

1S MUT A SMOOTH FUNCTION.

NCH3Y = NUMBER OF CHEI3YSHEV-GAUSS QJUAORATURE CONTROL POINTS.

OO0OOO0OON00O0
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PAI = 3.,141592654
IFCICPleEUe0) GO TO 9
DO 70 IQ = 145

10 XSTElu) = XSNCLIQ)
L0 Ty 12

9 00 11 In = 145

11 XSTCIH) = YXS{IH)

12 CONTIL.4JE

S ON1 = (XST(1)+*1le)*s5
ON2 = (XST(1l)=1e)*s3
A1l = (OUN2=XST(2))/9N1
Al2 = (DN2=xST(3))/IN1
3C5 = (XSTCL)eXST(2))*aS
CMBS=(XST(2Z)=XST(1))*,5
A3] = (BC3+1,)/CuBE
432 = (=bC5+XST(3))/CMUBE
FCAS (XSI1(2)=XST(2))*e5

FC15 = (XST(3)#XSTU2))*,.5
A41 = (FCl35+14)/FCA5
A42 = (FCLl3=XSTC(1))/FCAS
SPACE2 = (XST(3)=XST(2))/LPYM
c READ oMM FIR THE SICIND ARCe
IF(KCTRLWGE«2) GO TJ 100
IF(1UeGEL2) GO TO 109
CSPACE = (1e+XST(1))/FL2ATILPK)
FSPACE = CSPACE/FLOAT(L Y=L3K)
IO = 1 {
XCHCK = =1.
SPACE=CSPACE
DO 20 ICH3Y=1,NCHBY
NCR=NCHSY=ICHBY+1
AJ(ICRBY)=COS((2+NCA=1)+PAL/(24NCHBY))
XKSI=IN1=AJ(ICHBY)+IN2
IF(ITERAWEULL) GO T 48
22 IFUXCACKSGEeXKSI) 63 TD 21
IFCIUMeGEaPK) SPACI = FSPAZE
XCFCK = XCHCK+SPACE
IJu¥ = [CMel
GO Tu 22
C XxKSI EXISTS BTWd XSI(IOYM=1) AND XSI(IJW)
21 CONTINUE
I0%A = I0v-1
QS TANCICHBY) = EETAVCIIM)*(RETANCIIM)=EETANCIINA))
X* (XKSI=-XCACK) /SPACE
38TAN LS JSED FIR CHE3YCHEV-GAUSS INSTEAD OF SETAN,
G0 Tu 20
485 S3TANCICHAY) = SBETA
C BETAN FOK ITEKAeEGel IS SPECIFIED IV OFSIM1,.
20 CONTINUE-
100 CONTINUE
IF(SCTRL.EQe4) GO TO &
IF (KCTRLeE3243) GO 7D 3
IF (KCTRLeEW42) GO D 2
1F (ISHARP.EQel) 6O TD 10
YINT = 0O
D3 116 ISUY = 14NCHSY
ABC = (AJCISUMI*AL1) /CAJCISIMI+AL12)
110 YINT = YINT #bBTANCISUM) «SIRTCABC)
YINT = YINT#PAL/NCH3Y
G0 TU 1000 :

©
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1¢ CONTINUE
C THIS IS THE CASE OF HANOLING RNOED Le Eo o
\NOF 0
XCA Oe
CAL. JFSIML(YINT4NOFyXCA)
XCA IS QUMMYs CNLY JSED FOR FU(S) INIXFNEwe
GO Tu 1600
CUNTINJE
SINC = XST(1)721,
00 60 ITE = 1,21
XYIN = FLOATCITE=1)eSINC
AU = XYIN=X3T(2)
RUZ 3 (XYIN*®#1a)*(XSTCL)=XYIN)#(XYIN=-XST(3))
RUJICLITE) = SLRTLRU1/3V2)
50 CINTANUE
YINT=0.
00 61 ILO = 141942

o«

rn

51 YINT = YIWToSINCH(RIS(ILO)+8,+RUSCILO+1)+RUICILI*2)I/3e
ADTN = XST(1)=xST(2)
AQT¥ = (XST(1)+14)*(XST(1)=¥ST(3))

ALN = SURTCADIN/ADTY)*2.*SIATISING)
YINT = YINT+ADN
GO Tu 1000
T CUNTINUE
C-==~=INIEGRAL FOR I3,
C AJ(N) IS CALCULATED AND STORE)D
YINT = Co
00 120 ISVY = 14NCHBY
ABl = le=aJ(ISUY)
ABZ = (AJUCISUM)I®AST) «(A32=-AJCISUM))
SAA32 = SuT(AEB2)
AEC = AB1/SQAB2

120 YINT = YINT+A3C
YINT = YINT+#PAI/NCH3Y
G2 TG 1cC00

--===INTEGRAL FOK [
SINCE BETA(N) wTwd TCT AND TFP 4RE
EXFSCTZI0 T 82 ALJAYS 34CIT4y JST GAUSS~
CRE3YSMEV QUADRATURE FORIMULA.

AJ(Y) IS ALRLADY CA_CULATED.
IF THI> 1S THE FIRST CASE FIR BETAN2,
JSE A CONSTANT FOR 3ETAN2e
227AN2 IS USED FCR Z4EVY=GAUSS INSTZAD JF BETANZ.
6 CONTINUE
IFCITEXAGGES2) 33 TD 150
IF(IJeGEL2) 60 TO 191
C SEETAZ MJST 32 READ FOR THE FIOST UN.
Du 1806 1CH3Y = 1,4¥C48Y
186 35TAN2 (ICABY) = SBETA2
NS212NS2+1 )
JJ 185 10C=14NS21
185 BETAN2(10C)=SBETA2
60 Tu 181
120 CONTIVJE
IF(1JeGEe2) GO TO 181
10M4 = 1
XCHCK = XST(2)
DU 170 ICH3Y = 1,9CABY
XKSI = FCAS~AJUICHBY)+FC1S
152 IF(XCHCKoGESXKSI) GI TO 151

OOO0O0O0O0000

57




OO 00

C==-121(XSI)====,

o0

Co===122(XS[) ====,

c
C

2SC
170
131

1000

XCHCK = XCACK + SPACZI2

I0MM = JOMM+1L

G Tu 182

CONTINUE

IOMMA = [OMM=-1

BRTANZCICHBY) = BETAN2(IOUY)
1*(BCTAN2(IOMM)=SETAN2(IOMMA) ) # i xKSI~XCHCKI/SPACE2
ILM=ICHEY

XKSI = FCAS*AJ(ILM )e¢FC1S s
KXLITE(64250) LLMeBETAN2CILY) ¢%K31I -
FURMATCLIEXg ol ooy [ 292Xy tEBTAN2=#gE18e7¢2Xg*XKSI=29E18e7)
CONTINUE

CONTINUE

YINT = 0o

D0 190 ISUM = 1lyNCHSY

Ad1 (EBTAN2CISUM) ¢PAT) e (1,+AJCISUY))

Adc (AVCLSUM)+A41) *(AJCISUMY*AG2)

SGAzZ = SGLRI(AB2)

YINT = YINT + A31/S7A32

YINT = YINT*«FPAI/NCH3Y

CINTINUE

RETJKN

> o

SUEROUTINE G2 (XS24AG241S2)

CIMENSION XST(5)eX121S(200)¢x1223€200)¢X123S€230)9XI24S(2CC)
CUMMUN YCCC4SBETA2

CA¥YMON X1TM(200) 9XITN(2G0)9ANSG25(22N0)4SARC2(200)

CU¥MOY CAVX(1NC) 4CAVY(100)93ETA243ETACYXCCCoNCAVILFMMINSE
COMAUN AULI00) 9ISHAR29NCH3YB85TANCL1I0) 98BTAN2C100) 93ETAN2(100)
CUMMON FLAPAMNGDELTASDGAP AL T ALyGAMYA

COMMLN SIGMAGScETAXX14ICPIySARCOC(513)

COMMUN IOJUL oXAgXBeXZeTANG9Z29YC oYy BIGS o XLEI5SSeRIGSyS¥ALS,0SS
CUMMIN XSNCS5) 9CCCigoCLEgERCoYYYoXVYGITERAZSXSIO(S5)9SXSICC(S)eYXS(S)
COMMUN PSIZGLPeSAICI3S13)9SARCI(S13)9LPYe0E

COMMUN BETANCSL12)9BZTAV(S12) ol JelLPKeXII(2GC) 9X¥JJC200) 9 XX
CI¥MON 2rJUNU9A2AA952384C2C2

COVMMCN AZAAA4EB334CCCCoABIBS9CI9089T5AUSCIUO) 9aGAUSKLIC0) 9 NGAUS
T4iS SUBROUTINE IS ZALLED RY OFSIMS.

T43 SJUSRIJTINE CALIZJCATES “UNCTION 52(xS2) WH4ICH

INCLUDES 121(XS2) T2 I24(xS2),

XS2 IS xSI= AG2 IS TInE SJILUTION OF INTEGRALS.

0C 1 IGP=145

XST(IaP)=YX3(1GP)

PAL = 3,141332634

IF (IJe5te34) 6GJ TO 100

THE SAME [WTEGKATION AS THAT [N
SJEIUJTINE CAVITY FIR GC(XSI)

NGF = 3 2
CALL OFSIM1CANSyNOFyXS2)
X[21 = ANS

IF(lJeEQe27) XI21S(IS2) = xI21

USE THE SAME SU3ROUTINE IC2 AS
USED IN CAVITY I+ [SIC=1.
I1sic=1

CALL IC2(SR¢ySMeXS24ISIC)

X122 = SR

NOTE THAT SY IS OUMMY VARIA3LE.
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IFC1JeEGe27) X122SCIS2) = X122
Cm===125(X51)=mmms

C JSE CHESYCHALV=-GAUSS QJAJRATJRE FORMJLA
€ I EXACTLY SIMILAR MANNER TO THAT IN
C JQFS1IM3 FOR I3,

X123 = 0.

BPCS = (XST(1)exST(2))*e5

Cy55 (XST(2)=xST(1)) #e5
Ad1 = (3PC3 *+ 14)/C435
A32 = (=gFCS5 + XST(3))/CM85

DU 2 1SUM = 14NCHBY
AAl lLe=AJ(ISUM)
HA2 (AJULISUM) « AZ1)*(A32-AJCISUM))
SHA2 = S3KT(HA2)
F313 = nAl/SHA2
F3AI3 = C¥33«AJ(ISU4)*+BPC5-xS2
2 XI23 = XI25+*F3I13/F3AL3
XIgd = XI23+*PAI/NCH3Y
IF (IJefGe27) XI23S(IS2) = xI23

C-====124====~,

G JSE CHEBYCHAZV=-GAUSS QUADRATJPRZ
€ FORMULA 3Y ASSUMING THAT
c TAE XERNEL FCNe IS SMOOTAH.
HU = (XS2+1e)*(XS2=¥ST(1))*(XST(3)=XS2)
HV = XSZ2=-x$T(2)
A% = SURT(AJ/HY)
FPCS = (XST(3)+XST(2))+,5
FMCS = (XST(3)=xXST(2))*,5
A41 = (FPCS*1e)/FMCS
A42 = (FPC5=xST(1))/F4CS
X124 = Q.
90 1C ISUY = 19 NCH3Y
TPAL = Av(iSUM)+A4]L
T242 = AJC(ISUM)+A4?2
STP = SGRT(TPA1+TPA2)
FaT = (BRTAN2(LISUN)#2AI)#(1e¢AJ(ISUM))I/STP
> 23TAN2 IS CHE3Y-GAUSS VERSION FOR 3ITA ON THE SZCOND ARCe
F4a = FMCE*AJ(ISUM) +52C5=-%S2
SI2 = SGRI(1e=AJ(ISIM)*#+2)
F4t = FMCS «ST2+(BETAM2(IS2 )*PAI)/4d
16 X124 = Xx124+(F4T=F43)/FaeA
X1241 = Xi24+«PRAL/NCH3Y
€ BETAI2 15 JSED FOR SIMPSONTS RULEe
XLO = ALCGC((XST(3)=xS2)/(XS2=XST(2)))
C I1S2 IS TRANSFERRED THRIOUGH G2-ARGUMINT.

X1242 = XLG*(SETAN2(IS2)+2A1)/4y¥
X124 = XIz2ulexl242
IF(lJet de7) XI24S(IS2) = XxI28&

63 TU 101
100 X121 = XxI21S(IS2)
X122 = xI22S(IS2)
XI23 = X123S(IS2)
X124 = Xx124S(I52)
101 XS24 = =X121/PAl=-%x(22
XS23 = CCCl=ALOG(COSCALFAL*GAMMA)/CIS(XST(5)+GAYMA))/PAL
XS2C = xs28+XI23
XS20 = =xI24/PAl

IFCIJeEGe27) WRITE(54225) XS2)
225 FORMAT(1X92XS20=+9F20.10)
AG2 = (XS2A+XS2C+XS20) *HW
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12

10

11

(g}

20

RETURN
ENO

SusnrOU
dLIMENS
CUMMON
COMMUN
cuvacen
CovMiLN
COMMON
CIAIvVIuUN
COMvuN
ceMMON
CIMYuN
COMXEN
C3Ivvay
caMi0Y
PAI =
IF (1C
DU 12
XST(LS
60 TO
00 11
XSICIS
CINTIN
xXx1 =
Yyl
Yvyiz =
€85
8CS
A31
AZ2
8vi> =
BP1S =
All
Al12
EDCE
F¥C5
A3]1 =
A42 =
1FC¢YIa
IF (nl
1F (Mf
AJCL)
t
SR=0.
SM=0.
ud 290
GX1 =
GY1l =
SGY1 =
FF3
Fx1
Fx2
FXx22=F
FX3 =
FF31 =
FF32 =
SR =
S

"wuumn

S

S

TINE RMINT (SReSMeMIQ)
10% XST(5)
YCCCoSBETA2
XITY(200) 9X1TNC200)+4ANSG2S€220) ¢SARC2(2090)
CAVX(100) 9CAVYL100) ¢3ETABGEZTACYXCCCoNCAV4LPUYYgNS2
AJ(130)9ISHAR24NC43Y433TANC120)90BTAN2(100) 48BETAN2(100)
FLAPANSOELTAWIGAP9ALTALl9GAMMA
SIGAAsScETA9XXMy ICPIySARCOI(513)
IDJL o XA XBaXCoTANGSEP 9YCoYROJBIGS oXLBIGSeBIGSeSUMALS$0SS
XONCE)9gCCCLaZLEQERCOYYY 9 XMgITERAWEXSIG(S) ¢SYSI00CS) 9 YXS(S)
PSIZeLP9SARC(S513) ¢SARCI(513)9L24,4DE
SETAN(S13)4BZTAMCS13) 9 IJeLPKy XIIC200) 9 XJJ(200)9XIX
XRJJND9A2AA$523B9C2CT
AAAA s BBBB9CCCCoAB9BB9CS9DBeTSAUS(100) 9WdGAUS(100)9NGAUS
34141592654
PleEAeG) 33 T) 10
IS = 1,5
) = XSn(IS)
11
S.= 3
y =Y
UE .
XSTC4) +SIN(IELTA)
XST(4)+COS(OE-TA)
YY1*®2
(XSTC2)=YST(1)) *.5
(XSTCLI+XST(2)) *eS
(BCS+1.)/CBS
(=-5C5+xST(3))/CBS
(XST(1)=1e)#%,e3
(XSTC1l)*1a) .5
(3413=-XST(2))/53P15
(aM15=-X5T(3))/753215
(XSTC3)+XST(2)) *,5
(XST(3)=XST(2))+,5
(FPCS+14)/FMC3
(FPCS=XST(1))/=4C>
otLue4) GO TO &
GeEded) Gu TJ 3
GeEWe2) GO TO 2
AREZ ALREADY CALCULATED IN SJ3RQUTINE
FINTLT AND STORED IN COMMON A3REA.

*5
XS(IS)

ISUY = 1,4NCHBY
1e=-aJ¢ISUM)
CAUCISUM) #A31) 4 (A32=AJCISUM))
SURT(GY1)
GX1/S6Y1
C35+AJC(ISUM)+3CS
FX1=XX1
X2##2
FXx22+YY12
FX2/FX3
YYL1/FX3
R+FF3+FF31
M+FF3*FF32




SR’ SRePAI/NCHBY

SM SMePAL/NCHBY

G0 TG 1000

CINTINUE

IF (I3HAR?.EGe1) GO TJ 100

ISHARP 1 MEANS THAT THE FJIL HAS 30UNDED LeEe
Su TnaT [4E SIMPSONTS RULE IS USEDy

IShARP 0 MEANS THAT THE FOIL dAS SHARP Les
SU THAT CHEBYSHEY GAJSS FJAvMJ_A CAN BE JSED AS 3ELCJ.
SR 0

sM 0

00 30 Isuv leNCHBY

ST11 AJCISUMI+ALL

3T12 AullSUM)+AL2

HTANCISUM) *S33T(ST11/S8T12)

P15«AJ(ISUM) +3415-XX1

[N s RENe]

o ®

FK11

UNles2
JN12+YY12
UN1/UN13

FK12
SR
SH

YY1/UN13

SR+FA1eFK11l

SY+FK1+FK12

SR SR*+PAI/NCHBY

SM SM*PAL/NCKRBY

50 TG 1000

CONTINUE

THI> IS THAEZ CASE THAT THE FOIL 4AS 3IOUNDED Lef.
NIF 1
xCa 0.
CALL OFSIML(SReNUFeXZA)

XCA IS QUMAY-===0NLY USED FOR F(5)
NuF=2

CALL DFSIM1(SMeNCFexCZA)

G0 U 1000

CINTINJE

USE CHESYSACY=-GAUSS FIRMULA SINCE 3ZITA

IN THIS REGLON IS S4I2TH,

B2TAN2 (ISU%) ARE ALREADY CALCULATE) AT tFINTLT.
S3 Oe

S¥ Ce

o I1SuUM 19NCHBY

PSL (FBTAN2CISUMI*PAT) *(1e*AJ(ISYNY)

PSS CAJCISUM) +A41) ¢ CAJ(ISIM) +A42)

Sar3? SWRT(PSM)

FF&4 PSL/SQPSM

PSN FMCS*AJLISUY)#FICS5=xx]

PS%2 PShNe#2

FFG4l PSN/(PSN2+YY12)

FEa2 YY1/(PSNzeYYL2)

SR SKeFF4a*FFal

SY =S"+FF4sFF42

COANTINUE

SR SR*PAI/NCHBY

S» SM+PAL/NCHEY

63 TU 1000

CONTINUE

XCA IS DUMMYy ONLY JSED FIR IC2 IN F(5)

XCA Qe

1sIC 0

SJBROUTINE IC2 IS A.SI USED IN F(3).

30

1C0

-
.

IN OXFNEWe

OO0

(=L T}

"o

=3

50
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CALL IC2(SRySMeXCAHISIC)
1000 RETURN
END

SUBROUTINE CAVITY (xCCsYCC)
C T4LS SusrJUTINE IS CALLZD FROM IXFNEW FIOR F(S).
JIMCNSLICN CKEX(100)9SAEY(10))9ANSI1(100)4SRI2C120)4SIC3I3C100)
DIMENSIUN SIC414(€100)9XST(S)
OIMINSION CAVAX(100)+CAVYY(100)
COMMON YCCCoeSSETA2
COMYON XITH(200) 9xITNC200)9ANSG2S(200)9SAKC2¢200)
CUMMON CAVXC1UO)gCAVYCL0G0) 9 SETASGSETACYXCCCoNCA/ 9LPYMoNS2
COMMOUNY AJC100) 9I3HAR?29NCHEYeB3TANCLIO) 92B8TAN2CL100) ¢BETANZ(1CO)
CO%YL FLAZANGIELTAWISAP WAL AL y5AMY
CUMAUN SIGMAGSEETAGXXMeICPLeSARCCI(S13)
COMAUN IOUL o XA g XEeXToTANG9Z 29 Yl e YRy JIBIGLE 4XLBIGS9BIGS9SHALSHDSS
CUMMUN 2SNCS) 9CCCloCLE s ERCIYYY e XMoITEPA9SXSTG(S) ¢SXSICO(E)9YXS(S)
CCMMOUN #SIZ9L29SARC(313)¢SAC(S513)yLPM4O0E
COMMCN CSETANCS13)9HETANMIS13) 9l JelLPKeXI1(20C) oXJJC200) oX2X
COM4CY xRIJND9A2AA932384C2CC
COMAON AAAAYBBBS9CCCCoA09B89C39034T3AUS(100)¢WGAUS(C100)¢NGAUS
C XZCCC IS THE CAVITY €MD 2JINT CALCULATED IN SUBe CAVITY,

SC6M = SGRT(14+SIG%A)
COE- = COS(JELTA)
SOEL = SINCDELTA)
PAT = 34141592654
03 1 L3A_= 145

1 XSItLOA) = YXSLLOA)
NCAV=b6D

NCAVI=NCAV*1
CAVS = (xST(2)=xST(1))/NCAV
o LEAVE TAE LAST 2QINT OF xSI = C SINCE THERE IS A
C SINGULARITY FOR SINGLE SPIRAL VORTEY ¥JI0fLe.
03 2 <L" = 1y\NCAV1
XCa = X3STC1) #CAVS* (KLv-1)
[ REAL PART JF JMIGA = 3ETA+ PAI,
1F (KLMeEQel) GU TO 3
IF(KLM,E4eNCAV1) GC TI 10
C=====]C1(XSi) CALCJLATIONy CALLING JFSIM1.
If (1JeGEW34) GO TO 75

NOF = 3
CALL NFSIAICANSeNCFex¥CA)
[~ ANS IS A SOLUTION FOR IC1(XCI)y xCI IS IDENTICAL TC XCA.
IF CIJefEQe27) ANSILIC(CLM) = ANS
GG TC 786

TS ANS = ANSILI(KLM)
Te€ CONTINUE
Ce=== IC2(XST) CALCJLATIOV.
IF(1JeGE34) GO TD 77

ISIC = 1 ;
CALL IC2(SR9SMeXCAsISIC)
c ONLY Sk IS UTILIZED== SM IS FOR RMINT.
LF (IJeEGe27) SRI2(KLM) = SR
GO Tu 78

77 SR = SRIz(<KLM)
78 CONTINUE
Ce=====]IC3 (XSI1) CALCULATIJIV== USE CHEBYSHZIV=GAUSS
[~ GUADRATURE FORMULA.
IF (IJeGELe34) 6C TO 80
8PCS = (XST(1)¢xST(2))*,5

--
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CHMES = (XST(2)=XxST(1))¢,S

AS1 = (8PC3+1,.,)/C¥85

A32 = (-EPCS+XSTU3))/CMBS

Z<1 = XCA=xST(2)

EX2 = (XCA#1e)*(XCA=XST(1))e(XCA=XST(3))
EX3 = SURICEKL/EK2)

EF35 = CMB3*EKS

SICS = 0.

JU 5 [SJM = 149NCH3Y

EJ1=(AJCUISUMI+AZ]) #(A32-AJCISUM))

SEJ1l = SQRT(EJ1)

EF3 = (le=AJCISUM))/SEJL

EF3A = CMBO*AJ(ISUY)+B2CS5-XCA

5 SIC3 = SIC3¢(EF3~EF3B*SQRT(1le~AJCISIMU)*e2))/EFIA

SICZ = SIC3+PAL/NCH3Y
i SIC3 = SIC3+ALOG((ASI(2)=XCA)/(XCA=XST(1)))#ES
i LF(iJeEGe27) SIC3I3C(KLM) = SIC3
i 60 TU 51
| 20 SIC3 = SIC3I3CKLM)
| 81 CINTINUE
: Co====IC4(XSI)====,
c JSE CHEBYS4EV=GAUSS QUADRATU2E FORMULA
c IN THE SAME MANNZR AS THAT FOx [V IN
¢ CFSIM3,
LF(IJeGES34) GO TO 32
FPCS = (XSTCI)+XST(2)) *45
FMCS5 = (xST(3)=xST(2))*,5

A41 = (FFCS5+1.)/F%C3
A42 = (FPCS=xST(1))/=4CS
SIC4 = GCe

DU 7 ISUM= 1yNCHBY
LA = (33TAN2(LISUMI+PATI) #(le*AJCISUMY)
RS (AJUISUM) +AG1) #(AJCISUM)+AG2)
SRE = SORT(RB)
RC RA/ZSKB
Y = FUCS*AJ(ISJY)*F2C5~-XCA
7 SIC4 = SIC4+RC/RO
SI1C% = SIC4+*PAI/NCHBY .
LF(lUeEue27) SIZH4IG(KLM)= SICHY
GO 1o 83
32 SICs = SIC4I4(KLW)
33 CONTINUE
C 4CExSl) = 1/E53 ALREAIY CALEUATED.
Uuz = COSCALFAL+GAMMA)/COSUEYST(S5)+5AMMA)
GC = (=ANS/PAI=-SKR*(CCC1-ALOG(UJ2)/PATI)I*SICI :
1=S1C4/PA1)/ZK3
GU TO 25
3 GC = 3ETAY+PAL
GO0 TU 25
10 GC=3ETAC+2AIl |
C SZTAB AVD BETACC 8CDY ANSLES AT 8 AND C) MUST BE SPEICIEED IN COMMONe
25 CONTINUE
XXS = XCA+*COEL
YYT = XCA=XST(4)+S0EL
YYT2 = YYTer2
XXU = X5T(4)«CDEL
XXU2 = XXUr#2
XY8 = YYT2+XXU2
DwOX = DGAP*#XXS/(XY3*PAI)
CGC = COS(5C)
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SEaie s

15

162
101

SGC SINIGC)

CFC OW0X/SCGA

CKEX(KLM) = CGCeCFC

SKEY (KLM) = SGCeCFZ

CUNT INUE

CAYXX(1)=0e

CAVYY(1)=0e

0U 15 ICAV=3e4NCAY1y2
CAVXXCICAV) = CAVXX(ICAV=2)+CAVS*(CXEXCICAV=2)+4,r
1CKEXCICAV=1)+CKEX(ICAV)) /3.
CavYYULICAV) = CAVYY(ICAV=2)
14CAVS2 A OKEY(ICAV=2)¢8, +SKEY(ICAV=1)*SKEYC(LCAV))/ 3.
1F(lJeEUS27) GO TO 100

30 TO 101

QU 102 TCAV=14NCAV1s2
CAVX(LICAV)ISCAVXXLICAY)
CAVY(ICAVY)=CAVYY(ICAY)
CONTLINUE

XCC=CAYX{NCAV1)
YCC=CAVY(NCAVY)

xccc=xccC

yccc=rcc

RETURN

END

SUBROUTIWE IC2(SRySMeyXCA4ISIC)

DIMENSICN XKER1(100) 9 XKER2(1DJ)9XST(S)

COMYCL YCCCoSBETAZ

CoMMUy xITM(200) 9XITNC2C0)9ANSG2S(200) 9SARC2(202)

CLMMON CAVXCL10G) 9CAVYC10G0) 9RETAZGSETACYYCCCoNCAV ILFYMGNS2

COUYMUN AUCL100) 91SHAI? ¢ NCHBYy33TAN(100)+28TAN2C100)8ETANZL100)
COYMON FLAPANGDELTA9IGA29ALTAL 93AMYY

CuUMMUN SIGMAGSBETAGXXMeIC2Ie¢SARCCI(512)

CuMMUN TOUL o XA9X3eXCoTANGEP eYCoaY29 2158y YLEIGSeBIGSeSMALS 0SS
COMACN A5N(S) 9CCCleC L sERCHYYY o XMy ITECAGSYSIC(S) ¢SYSICO(S) 4YXS(E)
COMMCY PSIZyLP9SAC(312)¢SARCI(S513)4LP¥y0E

CIMMON PETANU(SLI)eRETAMCOL13) 9l Jel Py X11C200) 9KJJ(2GT) XX

CIO¥YYON xROuNDeA2A4AA9s233¢C2CC '

COMMUN AAAAHE3R39CCCCeAR98H9C3¢9234T5AUS(100) 9wGAUSII00) ¢NGAUS

DL 1 IPN = 1,45

XST(12v) = YXS(IPY)

XX1 = XST(4)+SINCIELTA)

YY1 = XSI1(¢4)+CCSCDELTA)

YYlc = YY1##2
151C = G FIR RMINT

= 1 IN CAVITY JF JFSIMS 0% F(S5) AND IN CAVITY.
SINC = XST(1)/21

20 ¢0 ITE = 121
XYIN = FLOATC(ITE=-1)*SINC

RUL = XYIN=XST(2)

RU2 = (XYIN®#1e)*(XST(1)=XYINI*#(XYIN=XST(3))
AY3 = SQRT(IUL/RU)

RV1 = XYIN-XX1

RV1Z2 = RV1w#w#2
V2 RV12 + YTr12
R K RV1/RV2
RWI = YY1/RV2
IF CISLCeEGel) RYR = 1e/(XYIN=XCA)
RWI ANDO XKER2(I) 3ECOME JUMMY FOR ISIC = 1.
XKER1C(ITE) = RU3*RWR

nn
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a0 XKERZ(ITE) = RU3SRUI
SR = 0.
SH = 0.
3V 61 ILO = 141942
SK = SA+SINC(XKERLC(ILO) ¢44eXKERL(ILO®1)
1¢XKERA1CILI*2))/3.

61 S¥M = SH+SINCH(XKER2(ILI) *+4eaXKER2(T_0¢1)
1exKER2CILO®2)) /3,

ADT1 = xSIC1)=XST(2)

ADT2Z = (XSTCL)+1,)*(XST(1)=xST(3))
ACT3 = SWRTCADT1/ADT2)

ADS1 = xST(1)=Xxx1

A0S12 = ADS1%e2

ADS2 ADS12+ YY12

AJS3 ACT3I*24+SURTLSING)
AJKL=AJS3*ADS1/A0S2

IFCISICeEWeal) ADRL = ADS3I/(XST(1)=~xCA)
A3I% = ADS3+YY1/ADS2

SR = SAR+ADRL

S* = SM+ADIM

RETUKN

END

(L1}

SUSRCUTTIWE ARCS2(3529XCyeYC)
COMMUNZ TRICK/TH
C T415 IS CALLED FROM F(S) AFTER CAVITY SJBROUTINE.
C Fuk 3249 THE TJOITAL ARC LIVGTH S2 IS CALCJAATED 8Y THIS SOUBROUTIMEs BJT
€ SR BETAN2 FINDINGy AICLEN AMD SESETA AnE USED AS FOR Sli.
PAIz34141532654%
X2=e5
IF (THeLEeleE=6) GI 3 1
3 YZ = (TH*#c=e2S)/(2e*TH)
HGZ=ATANL(=X2/Y2)
XCYZ=XC=-Xx2
YCMZ=yYC-Y2
AL=ATAM(XCMZ/YCMZ)
BT=HnGZ=-AL
Pel=bT/(2e#2A1)
XCVMZ2=xCMZr*2
YC¥Z2=YCM2Zr*2
SC=ce*PAleSURT(XCHZ24YCY22)+P3T
GU TOU 2
1 S2 = 1e=XC
2 CUNTINUE
RETJIKRN
| END

| SJEIVJTINE ARCLEN(XSSyXLgXHeIS112)
CUMMUNZTHICK/ TH
CUMMUN YCCC9S3ETA2
COMMGN XITVMC200) ¢XITN(200)4ANSG2S(270)9SACC2¢20C)
COMMON CAVX(100)9CA/YC100)935TA3¢3ETACYXCCCoyNCAV JLPYMyNS2
COMMON AJC100) ¢ ISHAIOgNCHBYsBBTANCLI0) 9BBTAN2(100)98ETAN(100)
COM40N FLAPANGIELTA9ISAP9AL AL ¢GAMMA
CIMYUNY SIGMA¢S3ETAW(KM9ICPI¢SARZ0I(513)
CUMYON IDUL s XA9XByXCoyTANGIE gYCoY9JBIGSoXLBIGSeRIGSaSHALSH0SS
CUMMUY XSVES5) 9CoC19CLEgERCOYYY gX Mg ITERAGSYSIOCS) ¢SXSI0NIC(S) 9yYXS(S)
COMMON PS1Z4LP¢SARC(513)¢SARCI(513)yLPMGDE
COMMON BETAN(S513)98ETAMIS13) 91 Jel2KeXIT1(200) 9XxJJ(200) 9XIX
COMY0N XROUNDg¢A2AA4328B9C2CC
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COMMON AAAA¢B33589CC A8 BByC3408yT3AUSIL100) 9WGAUS(100)9NGAUS
C FIR PLANU=CCNVEX CASCACE JF wADE AND AC)ISTA.

IFCIS112+Euwel) GO TO 10
XSS=Xr=XL
G2 TO 11

10 AT1z2e*XH=1,
AT2=2e2XL=1e
Px2=XCCCve2
PYZ=YCCCee2
IF (THelLEeleE=-6) GC TO 3
CTH = (TH%e2=423)/T4
CEND=PX2+FY2=-XCCCeCTH=YCCC
CONS=3Q°T(CTHe#2+4444CEND*14)
AAT1=ASINCATI/ZCONS)
AAT2=ASINCAT2/CINS)
XS$5=e5*(AAT1=AAT2) #CONS
50 TO 11

3 XSS = XH=XL

11 CONTINUE
RETURN
ENC

SUERUUTINE XCYC(XCBeYCBsCXsCY)
C T413 1S CALLED FOR PLANJ=CONVEX CASCADE.
CUuMMUN/THICK/TH
XZ=e$S
IF (THeLEeleE=6) GO T 3
YZ = (TA%42=425)/(2.4TH)
Jg=lY=-Y2Z
OK=CX=-x2 ;
IF()KeEGe0s) 60 TO 1
AKZUK /DK
AK2zAK*#*2
X22=X2%*2
YZ22=Y2%*2
3 Re=x22+Y22
] SRZLGRT(R2/(1.+AK2))
XCZ=XZ+SR
IF(OKeLTe0s) XCB=XZ=SR
YCBE=AK* (XC3=XZ)+Y2
63 Tu 2
1 CINTINUE
XCE=X2Z
YCo=TH {
30 Tu 2
XC8 = CX
YCB = 0 ‘
2 CONTINUE |
RETUKY |
END . |

i

~

SU2R0JTINE SHAPE(XsY93ETASIS1I2)

CUMMUN /THICK/TH

COMMUN YCCCo9SBETA2

COMMCON XITM(200)9XITNC200) ¢ ANSG2S(220) ¢SARC2(203)

CI¥MUN CAVX(10G) 9CAVY(100)93ETAB¢IETACIXCCCoaNCAV JLFUYYM9NS2
COMMON AJ(100)9ISH4ARI2¢NCASY¢BBTANCLIG) 9BBTANZ2CL100) 98ETAN(100)
CI¥MON FLAPANSDELTAWIGAPWALFALyGAYMMA

COMMUN SIGYA9SBETAWXXM9ICPI¢SARCO0(513)

CUMMON IDUL9XA9XBoXCoTANGIEP9YCyYR9JBIGSoXLSIGSsRIGSySMALSHCSS
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COMMON XSACE) 9CCCYl o LEQERCOYYY o XMgITEASSASTO(S) 9SYSI0D(S) 9YXS(S)
COMMOUN PSI24LP9SARC(513)¢SARCO(S513),LPMy40E
COMMON BETAN(S513)93ITAMIS13) ¢l JelPKeXI1(200)9XJJC200)9XIX
COMMUN XROUND9A2AA932BB¢C2CC
COMMUON AAAAGBBB34CCCCyALWBHB9CIWDByTGAUS(100) 9dGAUS(100)9NGAUS
C PLANJU=CIMVEX CASCADE CASEe
PALl=3.141532653
LFCLS112eE961) GO TS 12
BETA=0.
Y=0e
G0 Tu 2
1 CONTINUVE
IF (THelLEeleE=6) GO TI 3
PX2=XCCCve2
PY2=SYCCCne2
CTH = =(TH#a2=,25)/THd
CEND=PX242Y2=-XCCC+CTHeYCCC
YCO=CTH
YCO2=YCOwe2
YSC=YC02=4e*(X*22=-X=-CEND)
SYS=SURTIYSC)
Y2(=YCU*SYS) *e5
YOXZ=(2e2X=1,)/(2s2Y¢YCO)
BETASATANCYOX)=PAL
G0 TO 2
3 CONTINUE
Y = 0o
BETA==PAJ
2 CONTINVUE
RETUKN
END

SUBROQUTINE MOSEC(A¢39ERL1eE2eXeJpXL2A91S112)
J=0
X1=A
X2=8
4 J=J+l
LF(J.GEe800) 30 TO 3
CALL FARC(PFX14XLPA¢X14IS1I2)
CALL FARC(PFX2¢XLPA9X249IS112)
X3=X1+(X2=41)*FFx1/(PFX1=PFX2)
CALL FARC(PFX39XLPAyXx3918112)
IF(PFX3214293
1 x2=x3
X1=x1
IFCA=8)10410011
10 Y=X3=ER1
IF(YeLEeCs) Y=0o
60 TO 12
11 Y=X3+ER1 ]
12 CAL. FARC(PFY9sXLPA9Y9IS1I2)
IF(PFY) 59292
3 X1=X3
X2=%2
IFCA=B) 20420921
20 Z=X3+ER1
GO TO 22
21 Z=x3-ER1
22 CALL FARC(PFZoeXLPA9Z9IS1I2)
IFCPFZY 24245
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!
i,
!

9 6Gd TO 4

2 PP= ABS(PFX3)
1F(PP=ER2) 59694

6 X=x&3
G0 TO 7

8 WRITE(6sI) U

9 FORMAT(1Xe24J=913)
SToP

7 RETURN
END

FUNCTION AITKENCXXoYY9XoN)
DIMENSION XXC1)9vY(1)4922¢21)
IF (N)1ele2
1 AITKEN=YY(1)
RETUKN
2 LF (NeGToe20) N=20
M=ol
D3 3 K=1¢M
3 22(K)=YY(K)
00 & I=14N
03 4 J=1lV
4 ZZUJ*1)=2ZCI)*(X=XXCI) D2 (2ZZ(J®1)=22C1))/CXXCJe*1)=XX(CI))
AITKEN=2ZEN+1)
RETURN
END

SUBRJUTINE DETERM (Ag¢NeD)
c DETER% REVISED (2-28-73
REAL M '
DIMENSICY A(S5CGeS0)9SAVEA(SO0450)
IF (N +EQe 1)GC TOU a6
C =1,
Niv = N
00 9 J = 14NN
DO 9 I = 14NN
9 SAVEA(IeJd) = A(I4J)

K =1

6y TU 13
12 K =K + 1
3 I =K +Y

L=«

G0 TO 17
16 I =1 +1

17 IF (ASSCSAVEA(TsK)) o6Te A3S(SAVEA(LKI)) L = [
IF (I eNEe NNIGD TJ 16
iF (L «EQJe K)GJ TQ 28

J = K,
c 204 INTERCHANGE
69 TO 23

22 J=J +1 i

23 SAVEKJ = SAVEA(KyJ)
SAVEA(K9J) = SAVEA(LyJ)
SAVEA(LsJ) = SAVEKJ

IF (J oNEe NNIGO TO 22

C = =C
28 I =K + 1
60 TO 31
30 1 =1 +1

31 CONTIVUE
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39
36

43

%6

43

S1

C T4IS

C Is1I

-

20

21

IF (SAVEA(K9sK) «EQe Je) 59 T 48 02-20~-73
M = SAVEACLeK) / SAVEA(KX)
SAVEA (T 4K) = 0,

J =K ¢ 1
G0 YO 36
Jd 3 Jd 1

SAVEA(T ¢J) = SAVEA(I4J) = 4 ¢ SAVEA(KyJ)
IF (J oNEe NNIGO T) 35

IF (I «NEe NNIGU TO 30

[F (K oNEe (NN=1))3) TO 12

D 1.

DU 43 I = 14NN

J =1
0 = 0 = SAVEA(IyJ)

IF (ABS(D) oLTe le£-36) GO TJ 48

CONTINUE

2 =0+2C

RETURN

2 = Ally1)

RETURN

0 = 0.

«RITE (6451)

RETURN

FORIMAT (/75X 9 TERRIR MISSAGZ FROM DETERM.T/
SXeTMATRIX IS SINGJLARe DETERMIMANT SET = 0ot //)
ENnD

GIVES BETA(X(XSI)).

SUBRCUUTINT BBBETA(XX,BETA9IS1I2)
COMMUN YCCZ9SBETA2

COMMON XITM(20C) oXITN(200)¢ANSG2E(220)4SARC2(20GD)
CUMMUN CAVXC10G)9CAVY(100)935TA3¢3ETACKYXCCCyNCAVyLPUMyNS2
COMYON AJC100)9ISAAR29NCHSY eB3TAN(1)0)95BTAN2(100) +3ETAN2(1CQ)
COMMCAN FLAPANGDELTAWIGAPALFALyGAMMA

COMMON SIOMA¢SSZTA#XXM9ICPI9383202(513)

COM4ON IDULeXA9XBeXCyTANGIE  9YCaYR9JBIGSe¥YLPI5Se8IGSeSUALSOSS
CIVMUN KSN(S5)9CCC1 ol oERCyYYY o XMy ITERASSXSIOD(S) 9SXSIQI(S) Y XS(5)
CJMMON FSIZeLPeSARC(3ILII9SARCI(I13I)9LEMHDE

COMMON BETANC(S12)¢BITAMIS13) 4l JsLPKaXITC20C) 94X JJC2GODyXOX
COMMUN XnoJNO9AZAA9323B9C2CE

CUMMCON AAAA+65B8339CCCCeA39B89CY90BeTGAUSC100) ¢WGAUSCL00) ¢ NGAUS
ER1=5.E~3

ER2=S,E-3

IFCIS112eE341) GO FD 20

2=G FOR S1.

1 FOR S2.

LPMAAZLPN-1

SMALS=SARC(LP)

LF(LPoEQeLPM) GO TO 10

DSS=LARC(LP)=SARC(LP+1)

XLPA=XX

GO 10O 23

SMALS=SARC2(LP)

IF(LP«EQe1)GO TO 11)

XLPA=XX ;

DSS=SARC2(LP)=SARC2(L>=1)

CONT INUE

X1A=XLPA .

X18=X1A+.001

CAL. FARC(FARoXLPAWX1B49IS1I2)
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10 xXx=0e

{ETJRN
END

caMvCy
COMMON
CaM40N
COMMON
COFMYUN
CIvvuN
; COMMUN

COMMON
COMYUN
COMMON
CIM40UN
CIvMv0oN

1 XSS5=0.

RETUKN
END

IF(FAReLTe0e) GO TO 3
X1A=X18
6 T 4 ;
3 CALL MOSEC(X1AXIB9ER19ER29XXgJIlyX_PAVIS1ITI2)
50 1o 11

G0 TO 11
110 xx=xCCC
11 CAL. SHAPE(XX9YyRBETA9IS1I2)

SUBRCUTINE FARCC(FARGXLPA¢X18,4IS112)

LF(XLPAEIex13) GO TD 1
CALL ARCLEN(XSS¢XLA¢x1ByIS112)
30 TO 2

2 CONTINUE
FAR=0SS=XSS

YCCCySBETA2

XITM(200) ¢ XITNC200) ¢ANSG2S(200) ¢SARC2(200)
CAVX(100)9CAVY(100)93ETABIETACoXCCCINCAVoLPUMyNS2
AJCL100) 9ISHAR29MNCHBY 9 SBTANCI00)986TAN2(100)93ETAN2(100)
FLAPANeDELTA9DGAP9ALFALlyGAMMA
SISMA9SBITA$XX19ICPLySARCUD(513)

10UL e XA o XBoeXCoTANGIEP g YCoYR 9 JBIGS o XLRIGS4BIGSySMALSH0SS
XSN(S)9CCClyCLESERCYYYY gXMgITZRASSXSIO(S) 9SXSICO(S)9YXS(S)
PSIZyLPeSARCES13)9SARCI(S1I3I) o LP¥,4DE
BETANCS513)eBITAM(S513) 9IJeL2K9yXIT(200)9XxJJC(200)9XDX
XROJMDeA2AA0323H¢C2CEC
AARA9B3839CCCCyAB9389C39089T5AUSC100)94GAUSCL100)9NGAUS




6.0 LISTING OF PCASL

o
]

READCT91321) SEETA oSEETA2eSFUeZETABGEITAC
REAZ(59851) LPMSGLPCSoLPM29IF_AGeIRIADGISHAR?
READ(Secf1) NITERGUSTIPeMAXITeNAK
REAZ(39c02) ALFA1Se5AMVMASeSILIS SAVLEN
RTA2(S9223) DEedGe3I*

S CAVLEN IS & CAVITY LENGTHA SPECIFIED

«RITE (£95530) TrexxM
aflTR(093621) EITAZ2ETAC
«RITE(E43£3) ReARAA B8s€25C
«RITE(E9552) Are83e23540¢8

«RITE(S543567) XROUNDeAZAA9E2324C2CC

wR ITE(E91229) LFV¥Se.2<SeSSET24IREATINCREY
WRITE(2ay1324) CZ92Ged 9S50

wnITZ(891221) SECTAZ

33C FCOPMAT (o8F1le&)
£33 FCORMAT (1CXe*0ELTACIaU)=*96(F13e802X))
5230 FIRMAT (2CXe#THICKANISS 0F 2.aAN7 CONVEY FCOIL = #eFlleSoellyev:xtzuy,
1€1CeS)

S58 FORMAT(2LXe*RT#gFS o202 XKy hAlAT2eF 150592 e *EF 2 e gF10eEg2Xq#llCC="s
XS1Ce6)

358 FORMAT(CUN 9 *AS o gF il ese2Xe?E3 09F1leBelXe*C ey 10,592 yo0FImyF10,
Xg)

s

S27 SOFMATCCCX e XRLUND =g F 1{ebe2Xe vl 228 0 aF 1008 ¢l e?B2E e oFllatelxy=C
X2CC==9Fllez2

7% FORMAT(ELLID)

AAAA¢BEEBOCCCCARE CONSTANTS FJR 2«TIRY ZAMBEIR, ¥ &NZ SCIAT(C(X)

ceececceceeCALCULATED FRO®ANOTHIR PRIGSLV ves
A3¢35¢CE ANT D& ARE CIEFSICIENTS F3R BT.
250 ANS CLSDX ARE Nda DJYvYe

$%¢ IS JS:: FCa DETERMINING wNITHIS T2
1221 FORYAT(EEL4LT)

OOOoO0on

o ltLAJ 1 NI:SS CATA CARCS FOR SxSI(I)e I=19Fy IREAD YAY SF S2T7 77 %,
C 1% 1IFLAG=C ¢ JATA WILL 3Z READ ZTITH4ER S31M
o CATA CArDy IF IRZIRD=E
= TAPE1 v IF IRZIAD=1.
331 FCRYAT(151I3)
2i1 SOR%AT(6I3)
232 FoRYAT(4E16e7)
C 3feDGeOF APE THE INCREMINTS FOR OISIVATIVES IN CXF%NIwe
C J3=lei=2 & [F=]leE=S ARE JSZIT RETOXZI.
22% FIRVAT(ZE1644T)
1229 FORMATCEN ¢4l PN gl 492X 08 P =909 XeoNSEETAT I 15T o X ec=T52 000l

XZAe*NCHEYZ®g13) -
FURMAT(ZOX ¢ *3ETAS AND 3ETAC A3 FIFST GUESS=®eFlteS¢ZreFilel)
FOPMAT (10X e2n0ES9gE14aT9CY 93405951060 ToTFLF=eElGeTaaXysRSFezeEle,?)
FURMAT(10Xe*SEETA2Z04Z14.T)

SSETA2=8eITA2*FL]/183,

EETAB2BITAc*FAL/ 150,

SETACEZTAC*PAL/ 180,

€ .FuMELPM2=NS2Z
LPMez Pu2
NS 23134
LEVMizLFMNe]
ARITZ(541685) LAPMZeI5HAR"

1685 CIFVAT(I O g w(PMZowyI3elXaw]S4ARFTReT1L,7)

C 13=aR22" %2a SHALR® _ece

U
Mo
N U
[

13




c
c
c
[~
c
c
c

OO0 o0

©

PROGRAM PCASLCINFUT9IJTPUT 9 TAPESSINAUTTAPES=0UTIUTeTAPE T Ta"21)

NONLINEAR PARTIALLY CAVITATING CASCADE CALCULATIONS.
5/17/1378 PRCOGRAMMED 8Y 0e FU2UYA.

-===2R0GRAM REVISED FOR FIXED CAVITY LENGTH VERSIOIN ON 3/15/78.

DIMINSION YEE(E) oX2(6) ¢BETANOC(S13) ¢3ETAMO(S513)43ETAS2(1CEO)
CIMINSIUN SXSIC(E)exxX(S513)eCP(E1Y)

JIMENSION FLC20C)9eFIC2030)eC°2C¢101) oxXxX2€201) 9 L2C2CC)9FO2C1C0)
COMMON/FOILEND/XXDDeYYDD

CIMMCN /CVTYL/CAVLENeSIaS2

COMMON/FRIZIZAVIXFRAIIZZYFRIZC

COMMCN/CELTAD/OELT(64E)

COMMON/TRICK/TH

COMMON YCCCoSBETA2

COMMON XITYMC200) oXITNC2NC)9ANSG2S(25N)eSARC2(2CD)

COMMON CAVX(10GC)9eCAVYC(L10C)e3ETABGEETACHNCCCoNCAVILPYMgNSE
COMMUY AJUCL12C) 9 IS~AR2¢NCHEYeBSTANCLI20)9BETANZ(L00) ¢5ETAN2(LCD)
CoMAGN FLAPANGLILTAGISAP AL AL GAYMY

COMMON SBETAGKX"eIC I eSARCO2(E1Y)

CUMMON ICULoXAXSeXZoTANGOE oY oY eJBIGSeXLEIGSe3IGS ¢SMALS eSS

COVMCN XSN(g)s CLEWERCoYYYoXMeITEFAGSXSIO(E) 9SXSICO( L)Y YXSE(E)

COMMON FSIZeLPeSARCIS12)9eSEICT(S12)9uPYeDE
COMMON EETAN(CELI2) o BETAM(S12) ol JolPKoXIT(200) exJJC2C3) 9XTX
COMMGN XRIOJUND9A2AA9323B9C2CC
COMMON ALlAeP5BEeCCICeAn B39 29 e T3AUSCI0D) oW GAUS(I0C) 9NEGALS
EITAN=====FLR ARC 1 FCR REGULEI INTEGIAL.
23TAN IS FCOR INTERPILATIO VERSIIN 2F 3ETaAN o
SITAN2 FOR SCGUALLY SPACES IMNCREMENT €3R ARC 2.
33TANZ F0R CHE3YCHAEZV= BGAJSS VIISLION 27 22ETANZ.
PAI=341415925653
READ(5973Z) NGAUS
NGAUSLISMNGAJS+]
NNR2SNGAUS/2
NGAJSZ=NNN2+L
PEAD(S5456830) (TGAUSC(I)9I=NGAJS24NGALS)
READ(54560) (wGAUS(I)gI=NGAJS24MNGAIS)
CC 26 IG=1eNNN2
TSAUS(IG)==TGALS(NGAJSLI-1I)
26 aGAUS(IG)=wGAUSINGAJSL=-IT)
dRITE(E4581) (TGAUSUI) 9I=NGAUSZeNGAUS)
wRITE(S9562) (wGAUS(I) 91=NGAISZNGAJS)
€5C FUAMAT(4FZ2Ce10)
551 FORMAT(1xe*T(I)=*910( 2C0e891X))
READ (S4550) XXM

JU 3E7 IDEZLTA=146
RTAD (54955C) (DELTCISZLTA9I)9I=1435)
FCRMAT(LIXe*W(1)=*q10("10e891X))

(VIS
w

o
n oW

-
>

Jé

w

DJYYsDDXXWHT

READ(54540) TH

READ(5¢560) ReAAAA$333534CCC2
REAJ(54560) AF48E4C8,408
AEAD(S4500) XRCUNDo9L24A0EB22334C2CC
REAC(S4792) NCHEY

+S(JAER




1 FOFR ROUNDED LeZe
SoZTA=SSETA*PALI/120.
De 359 IJU4L=14N]TZIR
FFFa Io> PXOVIDED FRCM QJxFNEse =JT I
ITy FFF4 CF PRESET VALUE MJUST &
FFTez=n,
ALFAlJ=ALFALS
GAMMAD=5AMYAS
SULID=SCLIS
LF(NRCeEGel) GL T2 240
IF(vhKeZGWe2) GC TO 241
SILID=SCLIS+0e1#FLAAT(IUKL=1)
GJ TO 262
241 SAMVMAD=GAMMAS+2e*FL_CAT(IUL.=1)
ST TG 243
T ALFRIDSALFALS=24*FLJATIIUKL-1)
3 CONTIwJE
XY= X4
ALFAI=ALFALD=FALI/183.
CGAF=14/37LI0
GAMMASGAMMAO~FAI/18D.
JILTASALFALI*GAMMA
FLAPANS T,
«RITClcobES) ALFALCe3AWMAZ$S2LIC
£56 FORMAT(IXg1EMINCIDENCE ANOGLIZgE16aTelY e HGAVYMES e TalXoSMELINIT
XYZeZlte?)
wFITZ(E4E62) FLAPAN
3533 SIRMAT(SX9l1HFLARP ANGLZISeEl64e7)
STLLL=245=4
5TCaS2S ei=6
Z3C=let =2
CLES1,E=4
«SITE(S9511) CAVLEN
FOPMAT(ICN 9 *CAVITY LINGTHS*9I14e7)
CIFY WYCROFITILTS CHARACTERISTICS AND SE=¢ PIIKTS.
¥C=0e

.-=ve

«©

E THZ LUOF DOES NCT 5L THFOUTY
8E JSZDe 1

DO

[
"o

»
“mMman

--<

XE=0e
XAzl
aRITE(S95C02) XA gXEaXZeYCeXXJDeYYCL
S.c FOPMAT(L1CReENCALRCS9E16aT9aY el T4LAPIR SEF, P
Yo EXINT(XCoYC)=(9FlGaTolheoIlbaTygld) /e xx33

e TelXeZIlRCONA 1

ZYerYY L=,

e
- P

START ITERATIVI PRSCTEGJIRZe
esaaeSASIC FLUs IS TH4T SF =,

tiTEnrAt IS INCEX FOUE NUMIER (F IT
ITZR4a=1
IF(IFLAGSEGed) ITEZRA=2
IFCIFLAGeEGel) IREADS=L
EIGS=Ce
XHi3n=To
XLiua=Ce
1S1i2=3
XINSRT=XA ]
00 Z24& IINC=145C
XbaZYFIGA

| XPIGH=XLOa¢XINCFT

| CALL ARCLEN(SexuOaond4lG=eISiiZ)

¢4z BICGS=316G343
C =c==fFINS P]632=m==-

OO0

e ————




OO0 o0

(RS NS N R

OO0 o

FIRST CAL. SHA®I TU FIND A CCOIRISPONDING TI CAVLEN.
XCCC=0e
YCCC=0e
CALL SHAFE(CAVLENeY92ETAs1)
CAL. ARCS2(316S2¢CAV.INsY)
ARITECEZSC4) BIGSeBIGS2
504 FORMAT(L1CXeSHBIGS=9C14eT9SXy*SIG82=09E1447)
STUL=S1eL =%
LPM=LPMS
LPK=LPKS
LP¥1=LPM-]
LA2MIz=_Sel
Fl IS USED T5Xk CONTRI..ING 233GRA%§ & FOR ITZIe 1 FOR THE PE
No XSIoeXSICyYSIFeAsALFA2 BY JSING NEATCMeS METHII.
S¢S1(1)=xSI¢t
StSlc2r=xslic
SY3I(3)=xS1F
SXSI(4)=2 wFICHA IS ThE CJEFFTe J3F MAFPING FCNe
SX3I(3)zufFe
Sxsitel)=SIsva
IFCIJKLeGEe2) GU TO 520
IFCIFLAGeE3e) 5C T3 773
INATIAL GUESS FOR SXSI(]) IS ewcecceccece-
FTAC(Se768) SKSIC1)eSXSTIC2)eSYSIC2)gSXSI(6)eSYSI(Z)eSXSI(E)
5C T» 160

“m
-1

76 READCIRIADGSZC) SXSIC1)9SXSI(2)9SxSI(3)aSXSI(4)9SxSI(E)gSXLIE)
23 =:E”£T(c-‘.o7)
823 5C 221 IC=s1.LPM
s¢l RTASCIRTAZ9£22) SARZCIC) 92ITANMUIO)
522 FORMAT(2I1447)
£ 1321 IC=14LPYNL
521 RZAC(IPELDeE22) SARCZ2(IC)EE2ZTAN2(IO)
IFCIFcASeZaeld) ou TJ 6B
5C TS 431
633 S 482 1ET3i4LPNML
4232 SITAM(IET)I=S oS~ (SETANCIZT)#3ZTANCIZT+1))
421 CCNTINVE
123 IC=i=¢
aRITE(S9102) ITER2
1722 FORVAT(10»9144ITERATIIN \NDe=412)
00 230 1RP=146
250 SxSILCIAP)=SXSI(IXRA)

I1CTiRAe3Z02c) STIL=STLLS
IFCITER LTI eMSTOR) STIL=STILL

CALL CAFNEW(SXSIeSTOLeMAXITeITNeLS9IFeFFF4)

€30 CCRTIvwUE
Co 337 IC1=148
SNCIC1)=oxSitivl)
£37 wiITE(5ez35) 1C1eSX31CIC1)
€3c FORYAT( 10X e3nSXSICell92A4)=9I1447)
CSPL:I-(.o0SX°l(1))I‘LDAT(H?K)
HCSPAC=045wCSPACE

74




FSPLCISCSPACE/FLOAT(LAv=LPK)

4FSPAC=Ce5e7SPACE

XoET==1 ¢+lSPACE*FLCAT(LPK=1)

ICFI=1
C ICPI=L FCP FINDING SXSiCl)e leCes SXSICIN=YXS(1)2 ICPI=1 FOR ThE REST.
C CALCULATIGN CF PRESSURE JISTRIBJTIIN tCat.

IFCITIRAeEGL1) 5C TS 36
00 3€ IS=1.LPM

35 SETANJCIE)I=ZETANCIE)
Go 37 13=14LPML "
17 SETAMI(IBI=BETAMIIR)
Da 355 I8slelPMMY
1533 EETAc2(IE) = SETANZULLS)
3 CCHTINUE
: ZCAPSI/)AMMASH)ICS(ISXSUSIC/IAMMAG+LAFLA(STC=2 LY
ULU2=CISCALFALI+GAMYAY /COS(SYSI(E)+GAvYMA) €
JugzsJddZnwg
5C 2E wG=lelLPY
Le=L6
S FINS CP(XS1?) NEZXTe
Ce=e== FO% Tng FIFST WITTID ARC POPTION Slem-=-
z C? IS SESEC ON Ul &NXJ P1.
C LP=1 IS NEAR THE TeZse
< W2S.F% IS NEAR Tre Lete
IS(LPefGeld G&T TC 321
iS(LPeTGel?™) 6T TO 32
SZIARP X ITN(LAY)
) € xITueiy IS CALCULATEE IN SFSIM2 OF CAFNZ FOR F(o)e
3252902
CPULF)=1e=Ll229GC2
59 TC 522
22 CPCLF)==SxSIte)
°J TC 322
221 CP(LPI=le~dd22
322 CONTINUE
252 CONKTINUE

EUNITNGE @33
ei2)¥p (P
W FCY(NEATIAS) i=ME (P2
W PCX(NEKTIASY Z=MRL (=2
ECAISF=)1¢IS¥S=62ly
CCACSFeqeZ=) 1 (7SX35321xX
efz)a(=CY .
)Y=VEL(TC2)2(ELY
yR=vELLELE)2(3CY
) T=%PL("C=)1(°CYy
YaulsxsS=s)alsey
CLES3Fwaz*) 2 (FCX=)2(30Y
CACSF# 424) 1(ECXx=)2(FCx
2
1

-
P
a0
< =<

SSFre7=21018282)1(3Cx
JT 006 D1eGEARETIC(F]

™

13

saewrwrrr el T JUSERT (o a e a st e r a e e r P RN A T TR R AR P I PR AT R R R TR N F RO RNC RS SRR

ODOOONDOOHOO0OODNO0O00ONO0O000no0n

L 2
-
cee===CF FIR THI SICOND ARZ S2~===e--
NUMEER OF CONTRC. SCINTS oM $2 IS FIYED
Ih SUBASUTINE 2FSIVE, leZey
HeLT F THE P3INT USED TO0% 3ETA p

15




< ANSG2S IN CJMMIN = G2
OC &80 AC3 = 1lel>Mw}
IF(NCPeSGsl) GC TC 531
IF (NCPeE3elLPYM1) G2 TO £32
G2 = IXF(ANSG2S(NC?))
G2 = 32*+2
CPZINCF) = le=G2rUULC2
35C TU BEC

621 CP2(NCP)I==SxS1(&)

G6C TCL s8¢t

532 CP2(ANCP) = le=UU22
€50 CONTINUE
= v
Et'-t"'t't’l,;:r; INSLRT lovsnsravasnrerotrrsstereseentertosracanorsnesevtssacrenes
LF&=A3S(F7F4)
IF(AF4eGTWSF4) 5T TI 11282
G0 TC 113s
1125 «RITE(E1136)
1136 FORMAT(SXe*F (&) IS T332 LARGE T2 CALZULATE 22Ta=)

sToP
C TIND XXXK(XSIP) FIRST.
1124 CONTINJE

2
-
v
%]
"
o

Id&
Cewee=FIRST BETA FOR AR le====,
G3 165 LLP=14LFM
LRz Pd=LLPel
CALL SEEETA(XYAsEfTA9IS1S2)
XAx(LP)=YYX
SETAN(LF)SEZTA
IE(LPsEGelLPY) BETAB=ZITA
IFCITERASLE «MSTOR1Y 32 TC 120
WP ITE(Sq101) LPeSARCILP)eXXYCLE) ¢CF(LF) ¢FETANILE)

JC SONTINUE
1 FCRVAT(iXe2rmIzeldeikedrSARCTalibeT gl Y edbXNYZ9TleeTelX¢43~CP=yTlbaTy
X1Xeeh3ETaANS9E16e7)

©r

1
1

[_ ServrwewswaeMAIN [NSERT R R P R NN R A P R R R T R P AT R R TR T R AR AT TR PR RN TR T ITIRIR TSI RTINS
E -
SecememecceZETL €05 AR( S.===me=-ccescccccccccccca=,
< SARCZ HAS SEIN CALCULATED
- IN SJUBRWUTINI JFSIME AND
> STCRID IN CIYMON ARZIA,
1s1s2 = 1
’ CO 425 LLP=14LF¥N]1
“PsLL®

CLiL. SESCTACXYXeEETLeIS1Se)

IF(LFetGel) BETAC=BITA

XXXz (LP) = LYX

SETARSCLF) = BETA

IF(ITERAWLZMSTSPY1) 50 7O 226

WFITEC29223) LE9SARCZCLO) o XXX2(LP) ¢lF2(LF) e SETAN2(LF)
235 FORVAT(SXgwl=wgl3elygwSARPCZSwgTlbaTaly emXXX2Zwy

*Z jeTalXe*CP2=gElteTolXaBIiTAN2Z"gT16,T7)
323 CINTINGE
423 CONTINULE

76




FINS LIFT AND DRAG.
-===<--=-=FIRST CL AND CJ SCR S1 FART,

e -
- -
CrawnnnnrneMATN INSERT Qrrtnrartr e st neanr re s s ot ot sd s R n st v AR AR PRRAPR RRE U O
~
~
c
Crwmrnrnwwa2MAIN INSERT 3 #o et e e n e n st a a s s r a vt v a2 S A TR P H SN AR R T IR T BT AP SR T AT T W
c -
c *
-

USID = SIN(JELTA)
UCT2 = CCS(2ELTA)
Jxz = SxSI(4)+uCl2

JXE82 = UXzesx2

JU 182 ITK = 14L7N

LF(ITKeGTeLFPK) 50 TZ 106

XSS = =14+CSPACE*FLIAT(ITXK=1)

6C TO 108 7
106 XFS = XEET+TSPACE*FLOATCITK=L"K)
128 CONTIsLE

JXA = XPS=S5XSI(4)*y3l2

UrAwewez
T30/ (UXxa2+UX32)
D5AP«PXXFeXrFS/PLL
= COS(SZTANCITK))
2 SIN(RETANCITC))
S =Zx2(=XITNCITC))*dadxlsULCZ
CALCJLATED AT 235SIv2 &S XITNM(I)e
2 CRED i COMFON
iF(XPSeaTede) LS1JX = =D812X
XLF1 = 0S10Xx=CP(ITK)

o0

=KkLP1=COBIT1

XLP1*SIEET1
188 CINFINUE

Ce====CL aANJ CC 3R S2 P4uxlT.

GAFZ = (SX3I(3)=35xSI(2))/\32
S0 238 ITX = 14 NS21
YREZ = SXSI(2)+4GAP2¢(ITK=1)
JXh = ARSZ=SX3I(e)*J3I5
S = JXAwwg

Bxar = JUCCL/(UXAR+UXEZ)

= CGAFP*PXXPeXRS2/PAL
CCEZT2 ==CIS(BETANZ(LTK))
SISETZ ==SIN(EETANZ(ITX))
CS22X = IXP(=ANEG2S(ITK))*DJO¥/UU22
62 IS ALREADY CALCULATEC AT $FSIv¥3 asS
ANSG2SCI)e STORED IN COMMCN ARERA.
XLF2 = DSZDA*CR2(1TK)
FLZCITL) ==XLP2%CJ3ZT2
FO27ITK) =  yL#2#8I2ZT2
CONTINUE
SPACE = CS®ACE
CLIFT = (aSeCSPACE*®T_(2)4(e3**
CORASG = Je3#CSPACE* (L) +0e3w"
wo 111 IUA = Z¢LB%362
IF(IULeOEeLFK) SFPACI = FS34CC
CLiFT CLiFTeS ACES(FL(TUA) »ba*FL(TUASL)SFL(TLAS2))/ 7,
1311 CCRse COBAGOSFACTHITT (I A G e*C (T ULS ) (TULS2)) /2,

o O

w
e
™

SSEFLILPYIY
CEEFQRLIVE)

s:4
s34

7

14
f
)
!




B P ST T P P i R ey T r-q‘\

o
c
<
[

OO OOOO0O0n

(RSN R NS NSNS N ¥

00 321 IUA = 14NS24e2
CoIBT = CLIFTe0AP22(FL2(IJA)+4 o *F 2(TUA*1)+7L2(TIUL+2))/3,
321 CORAG = CORAG*GAP2*( D2(IUA) +4a*FR2CTUA*LI*FCZLLUL+2))I/2,

~ee==A0D THE FURCES ON CAVITY 235TIONS.

SUSRTJTING XCYC CALZJULATES
THAE POINT OM THE UPPEX SLADE S0RTICN CORRESPe TO THE CAVITY £8.0 PZINTe
CxA=xCCC
[of § 0 (s
CALL XCYC(XCCCzoYZCl34CXA9lYR)
CLIFT = CLIFT+SxSI(&)exCCCE
CORAG = CIRAG=SXSI(3)»Y(CCCR

se===XCLC AND YCZC A2E TaZ END 3AJINTS TF CAVITYe CALCULATED TN

-

SUBRUJTINE CAVITY
STCRED IN CIMMCNe

trrwsrrwaaMAIN INSEFRT I ot it s e a e s vt At e 0 e RN R S TP PP R PP I PP PP P RTPRIIRIEERIERFTRISIOIOTY

FIND B4NF IN 2-1,

S2ulsSCTStALFAL®GAMMA)Y /COSISXSItE)Y+0AML)
20kl =CLS(ALFAL*GAMMA) «COS(SYST(B)eGAMM )
SINF=0eS*SIV(ALFAL#SXSI(Z)+Z4+5aM48) /00N
EIMFSATANCLG/EINF)
AINFS0eE"PAl=EINF=CAYNA

CISTAR AMND ALSTAR AXZ 5ASI0 CON vEL2CITY AT JUPSTaZaMm INFINITY [N (xeY),
COSTAR=CURAG
CLSTAR=CLIFT
UINFS0aSwSllT(levl2i1wa2e2,e 201 «ClSCALFAL=CYSI(5)))
SINFZ2e®00AP S IN(ALTAL=SYSI(Z) I/ CIINF 2L S(SKEI(3)*GaK L))
CLINFECLSTAR#COS(AINS)=COSTLRSTNCATNF)
COINFECLOTARSSINC(AINT I «CRSTARSCTSCALNF)

ColwF=CLINT /UL vFeel
CCINWFSCTINFIUINF®e?
dRITEC(S4117) CLINFQLIINF

117 FORMAT(IA¢34HCLING 13 COINFSFORCE/ 1/ 2R CoeUINFE 7 e 2y X geRCLINF e iG,e7,

A1IX9SHCODINFZgELlee )
«PITE(E,118) FINF

113 FOrMATCI2934AFINF IS ZBSTAINIS FAOV CMENTUY E3VMeSrFINF=4E16.7)
27 ITE(234221)

221 SOMMAT(1Xe4Sn===CCL. § CCID 2AZ SASIC C% U1l IV 4LFALl CIFfEe===)
COLL=SCLSTIR»COG(ALFAL1)Y=COSTER*SINCALFAY)
CCOCSCLSTAR®SINCALFALYSCOSTARSCOSCALFLY)

ALOS=SZCLL/CCOR
waRITE(C9151) CCOCeCTLLeALIT

131 FORMAT(LIX9SACCLI=9cid0TolXo HCCLLZ9Z10e79lXes4L/Cell6a)
YSTOF1=MSTSP=-]

IFCITERA@LEWMSTIP1Y G2 TU 1643

wawrennwwtMATN [ NSZRT 4 o rno st ot vt v A R N R PR A R P R R ER T A IR T AR AE RS TR AP T O v e
-
CAVITY SHEFZ
ALREAZY CALCGOLATZID IN
Su3RCUTLINE CavITy,
WAITE(S4257)
e87 FURMAT(2Xg#==eCAVITY SHAPIeoaeas)
NCAV1=iCAV+1
J0 285 KCAV=14WCAVIe2Z




25> wRITElceZo2) CAVX(KIAV ) eCAvY(XKCAV )
238 TORMAT(LCOX9*X=tgfl4e7el0XerYS"qZ14e7)
Lo *
fos -
TewawrnnewreMAIN INSERT € sota e o s e s v a0 d gt vt A AN S R R E F S T T R T AR E N R TR TR T IR A NT N IO T O
c
14¢ CONTINUE
XCCC=0e
YCCC=0.
aR1ITECS4823)
£21 FIRMAT(/ig?====accce==JRFI 332Y SHAFL=cecccec=yr)
00 221 ISHP=14851
Sel2*(ISHP=1)
CAuL SHAPT (XeYe3ETAel)
221 wRITE(E9322) XoY
322 FORMAT(SXe*XS*9F10e392Xe2YZ*9F1042)

RESIND 7
WIITE(7¢752) SASIf1)e3XST(2) 93XST(Z)sSYSICUI9SXSI(E)eSySICeE)
752 EORMAT(GE1ZGT)
Du 7&5 1C=1yLPH
€ JRITE(T9767) SARCCIZ)eEZTANCIC)
7 FOSMAT(Z2El44T)
U 1750 IC=ieilPMM1
175 wrITE(T4767) SARC2(IC)43ETRY2(IC)
IFCITEZRACGESMSTLE) 30 TO 952
LFK1=LFK=1
SFACE=CSPACE
4SFACIZ=HCSPAC
50 38 IM=lecPM}
IFCIKsESel) GS TC =1
i IT(IMeEGeLP ML) GC T2
3 IF(IMeETel®K1) 530 T2
i IF(I%eSGelFK) G0 TO 3¢
IF(IMeGTal®K) G2 TO 33
XYS=1e+SFACT#FL AT(IM~1)+AS7ACE
XZC1)==1e¢SPALE*FLIAT(IN=2)
: ¥202)=XZ 1) +SPACE
J XZt3)=XZ(2)+SPACE
X2(6)=N2(2)+S24CE
G0 TC %
SPACE=FSPACE
4SPACI=HFSFALC
XYSASITensPACE® SA2ACIeF_CAT(IV=_5<)
XZC1)=XZET+SPACE* L 2AT(IM=-LOK=1)
XZ€2)=X2(1)+SFACE
X20Z)=X2t2)+SPuCE
XZ(6)=K2C2)+SPACE
S D0 Se& IK=1e4
€ YEE(IK)=SETANCIVM+IK=2)
BETAMCINM)SAITKEN(XZoYSEaXYs3)
6o TL 15
27 SETAF(LFKI) =045+ (3ETANCLPLK1)$2ETANCLFK))
32 Tu 181
36 SETAMILFK)S0eS#(SETANCLOK)ISETAN(LEC+1))
62 10 151
£1 BETAM(1)=CeS+(SETANCL)*BETANC2))
5 VU 151
€ SETAMULENML)I=ZJeE#(SETANCLAMI) ¢BITAN(LAY))
1 CONTINGE
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CONT INJVE
IFCITERACEGeL) GO TC 6
20 41 IE=1sLPM
SETANCIE)SEETANCIE) #(1e=XXV)+3ETANO(TIE) » XXM
SO 42 IF3=lelPML
SETAMCIFGI=ITAMCIFS) *(1e=XAM)+SETAMO(IFG)#XXY
QU 423 [FG=14LPMML
SETAV2CIFG) = BSETANZ2C(IFG)*(1la=XXU)*BETAQC2(IF3)w XXM
G0 =252 IRP=1,S
SXSICIRP)I=SASICIRP)I*#(1e~XXM)+SXSIO(IRD)wxxM
ITERASITERA+]
IF(ITZRLA«GTeMSTCP) 53 TT 25
GC TC 1s0
W2ITE(S425)
FIOPMAT(SX925nITZAATLIIV wAS TERYAINATEZID)
CONT INUE
§T32
ENC
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SUBRCJTINS CXFREw( A oSTOL el ¢2Ge LT 9 5F )
SIMINSION FUB) 97 (SC0e3) e (6) e Q(6ee) ¢ XRRICZ) 9 XMII(D)
OMMCN/CELTAD/DILT(545)
CuMMUN /CVTYL/CAVLENVeBIGS2
3 CoMMON/FRESCAV/XFREZCGWYFRESZD
COMMON YCCC¢SBETAL
CUMMUN XITUM(20G)eXITN(2C0)9ANSG2S(200)¢SARCZ(205)
COMMCN CAVXC(100) ¢CAVY(ITC) 03ETASeSETACHXCCLoNCAVgLEMV S 2
COMMCON AJC100) 9lSHARP¢NCHREYs03TANCLZ0) ¢ EETANZCLIL0) 92ETANVZ(ID)
COMMSN FLAPANSIDELTA9IGAP AL AL9GAMNMA

CAMMUN SEETAWXXMeICPI9SARZLI(S12)
CIMMUN I0JmoXAgX2eXKCoTANGOE ¢ Y oY g JETCS o XLEI5SeBI5T ¢S“ALSHISS
CIOMMON XSN(S) CLEWERCoYYY o XMqITEPAQSXSIC(EY ¢SXSICUCE)9YXS(E)

CIMMIN FSIZeLP9SART(313)9SAICI(S13)eLO"elE
COUMPON SETANCS13)eBITAMCS13) 9l Jal2CyYII(20C) 9XxJJ(20C)9XIXK
CLMMON xROuluehAL ¢932384C2CC

CIYMON ALAAIBREBE9CCCCeAS9859Co9 beT5AUSCICD) ¢aGAUSCICL)9inGALS
ShI=34141E5326512

-f

IZ(ITZRACLE«Z) 5C T3 272

00 &7 1lu=145

WRAITE(Se68) IlueX(IIV)
FORVAT(iX929X0pl1929)39226.7)

CONTINUE

SIi=ce*0L

SIe=2e*CC

IF(r(1) el TeaSI1) X(C1)=S12

SI12=x(1)+24*D5

IF(XCZ) el TeSI1C) X(€2)=8118

SI11=xX(2)*2e*00

IF(X(3)eLTeSI11) X(3)=SIil

IF(Xx(4) el TaSIS) XC4)=SIE
S132(0eS*FPAI=0ANNAI*(1a=0eld2)

IFCX(5) oLTeCe) GC TT 72

IF(X(S)eGTeSIZ) Xx(5)=S15%

76 79

-

(TR VAT )
My

G
Te IFCABESCX(S))euTeSIS) X(5)==31I%
7% CONTIRUE
IF(X(8) elLeell1) X(5)=45812
25 ge Ilusleé
22 WF1lTE(5406) 1IueX(IlJ) 1
1Jd=1
E cscocnf (]l )ecccnccncnccrcc s cnnacc s e rcccc e s s e cecrcescesascecccacnecnaccce
I Ov 20 IK=145
i «f YYS(IK)=X(IK)
§ CINTINJE
£LCTRL = 1
CALL ST1INTLCYINT1eKCTRL)

~ SJSXOUTINE S1INTL CALCULATIS THZ INTEGRALS IN F(1le
KCTAL = 2
SAli T1INTL (YINTZe<CTRL)
= KETRL = 3
' CALL FLINTL C(YINT3IWCITRL)Y
} KCTAL = &

CALL F1INTL (YINTG4KCTRL)
CCCI=2ALTG(1e®YXS(EN)/(2an2R1])
c YECAPSE/) AMMAG S 1AF _ACSTC/)AYMAC#)S(SYYISCC(COLAS]SC
CS1 = ALTS(COS(YXS(3)+5AYMA) /CIS(ALTAL+GAMYAY)
FA 2 «(YINT1/PAT*YINT2-(CCC1CSL/FAT) YIVTS

81




1¢YINT4/PAI=-YXS(3))

IJeEGel) WRITE (297C) YINTIaYINTZaYINT3aYINTS

AT (1CXgw===11412el2e]8 UF F(1l) ARE===eyg4(ElbqeT792X))
IJe«T3el1) FC1) = Fa

IF «
7C FCRM
IF ¢
EE ¢
IF ¢
L8 ¢
IF «
1F ¢
IFCI
21l
Iv =
yYxsSt(
62 T
21:
id =
YXS(C
G6C 7
¢ FlG

2(1,
Id =
YxS(
YxS¢

e
Gw |

I2¢C F1F
YXS¢(
IJ =
G2 T
F25 F16
E(ly
YXSC
Y XS
IJ =
GC T
322 F1P
Id=¢

(v

IJeE&e2) GO
IJeEGe3) GO
TJeEGes) GO
IJeEGeS) GU
IJeEQes) GL
JeEGeES) GUL

T0 3

TO &

T2 320

TO 321

TO 322

TC 3222

S) = TAN(CYXS(S)+52UMMA)«YINT2/2A]=1,
PUle€) ==YINTI/(ZenPAl*(leeYxS(E)))

2
&

1) = XC1)+DELT(141)

053
= eF,

3

1) = x(1)=DELT(1,1)

=

G s

= =FA

1) = (F1P=F1Q)/(2++0ELT(141))

4
1)
c)
e
= =FA

XC1)

2) = x(2)=0L

g
(v
= -F4

XC2)+DELT(142)

LT(142)

2) = (FiP=F1lGQ)/(24*DELT(142))

2) = x(2)
3) =

B}
s}

=
=]
s -

FA
°

XC3)+DELT(142)

YXSU3)=X(3)=DELT(143)

59 1T

v 8

1222 Flaz-Fa

Yxs(

21

(1
LewsasFig)
IJ =

33¢ CONT

XKKX
xXx1
YY1l
Yviz

2)=x(3)

3) = (F1P=F1G)/(2e*0ELT(142))

4) = Co
ANT

7

INJE

SYYleeg

E(3)emeeccccccccnccccnccccacnsncanacesrcsemacccrcncccnnee

JECAPSE/)AMMAR+) S(SXYCSOC/)AMMAG+IAFLA(SOC(CCLASXK KX

ALOS(COSCALFAL1+GAMMA) /COSCYYS(E)+GAMMAY)
YXS(4)»SINCDILTA)

YXS(4)*CTSCUE.TA)

CCC1=ALOG(1e+YXS(E))/(2,%FA])
= CCCLl=XXKX/=AL

CON1
YRP
XMM

6o 3

CaLl
YRRI
yvvl
ELE

= G

2 6o

31 MIG = 144
RYINT(SOLNR ST N9 MID)
(MIG) = SOLNF

(MIG) = SCLwVM

= =xICMIdN/2A]




31

ceecc=

XMMM = ~-xMMI(MIG)/PAL

IF (MIZ2eESel) XSRR = CON1eXIRI(¥IZI)

IF (MlaueEGel) x™MM = CON1exXMKI(MIZ)

IF (MIGeE3e4) XIRR = =Xx2ARI(YI)

TF (MI2WEGeb) XNMM = =xuMI(vIZ)

IF (IJeL@e7) JRITE (5971) (XREI(I)gIZ144)

I1F (ldeZle7) WIITE t3470) (XMMI(I)gl=140)
FURMAT(LOXgmr===XRRI(I)eI=144 OF F(2) AND F(2) A3E===vg4(E14eTe2X))
FORMAT (10X gemm=xXMMI(I)gl=194 IF F(2) AND F(I) ARE===wq4(E18,.T792X))
XRR = XKR*+XRRR

XMM = X MMeXMMM

CONTINUE

CALCULATILIIN OF 41(2iTAl)mmecea=,

XxSI21 = Xxi+le

XSIME = XX1=-YXS(1)

XSIMF = yal=YxS(H)

xSI*C = xx1-YxS(2)

AS5IP12 = Xx3IP1w*=C

XSIME2 = XSIMBwe?2

XSIVF2 = XSIMFes2

XSIMCZ = XSIMCerZ

FEA = SGFT(XSIF12+YY1i2)

{2 = SGRT(XSIMS2+YY12)

RRC = SGRTIXSIMFZeYYi2)

RAC = SCRY(XSIMCZ2+YYr12)

THIA = ATANCYYL/XSi21)

IF (X¥SIFlecZele) THIA
THIZ ATANCYYL1/XSI42)
I (XxSIMoelfels) TriZ

= PAI+TSIA

PAl+TSI

u

Tail = ATANCYYL/ZXE1®®)
IF (XSI¥FeLZelbs) TRIC = FAISTHIC
TSIC = BTAS(YYL/XSIYC)

IF (XSIMCeuZefe) THID PAT €THID

i]1 SGRT({RA=RR2#3C/RRJ)

THIT1 eSP (THIA*TRHIS*THIC=THL2)

CeTk1 C33(TRITY)

SIT%1 SIN(TAITD)

F2C5 ARI*(XRR#COTH41=xM¥+S3ITH1)=ALTAL

F3CC RRL*(XRR*SITAL+xX¥MeCITH]) #x<<X

IF (lJeZGeT) F(2) = =F2CC

I (1JeEGe?) FUL32) = ==3C0

I (IJeZGe2) GC T 34C

IF (IJeEGe3) Gv TC 3ai

i (1JeEGelf) Ho TC 342

iF (IJeZGell) G2 TO 343

IF (I1JeZGel2) TC 24¢

IF (1JeEuelld) TC 345

I7 (IJeCuels) Te 345

IF (IJeEGelS) GC TC 347

Tach TANCYXS(E)+5A%MA)

F(Ze5) =331 *TAZS*(XRRI(1I*#CCTA1=X4YI(1)*SITAL)
F(245) PL24E)/FAL

€(345) 2331 4TA2E#(XIRT (LI *#SITHI+XIMI(1)#C2T=1)
Z(343) FC3e5)/PATI+TAOS
SOY=Ze*PAI*(le+YXS(3))

SlzeE) SRRIM(XGARICLI)#COTHI=X4MI(1)»SITH1)/E2Y
C(296)2RR1*(XFRAICLII#SITHIOXMMI(1)eCITHI) /EFY

A4
)¢

) €Y ) ¢

O OmG

id = 3
YXSC1) = XC1)+DELT 142)
60 TO 339




340 P2 = F2CC
Fe3 = F3CI
Iy = 3
YXS(1) = X(1)=CELT(241)
Gd TO 33¢
361 P(Zel) = (FP2=F2CT)/(2,#DELT(241))
P(3¢1) = (FP3=F3C2)/(24+DELT(291))
YxSC1) = X¢1)
YXS(€2) = X(2)+CZLT(242)
vy = 12

80 TC 338
34z £22 = FaC
FF3 = F3C0

YXS(2) = X(2)=CELT(242)

lu=1l
62 TC 33¢
16l Fl292) = (FPC=F2L0)/(24*DELT(2ec))
P(292) = (FF3=F3CY)/(2a*0E.T(242))
YX3¢z) = X(2)
YxS(3) = X(3)+0ELT(242)
1y = 12
63 TO 330
Je4 F22 = F2CS
ERZ = F2IC2
YXSC3I) = x(3)=CELT(243)
v = 13

g0 TG 33¢

163 Plze3)
P(Zy3)
YXSt @)
Yxse3) =
TJ=l4
6a T8 3

I4¢ FPz=F2C
FP33F3C
YXS5(4)
I =1
6C TC

3437 Plze=) (FBC=F2Cl)/(24*0ELT(294))
FLIgb) = (F33=F3C3)/(2e*0Z.T(C04))
YXSta)=x(u)

LFP2=F2C3)/(2s*DELT(293))
(FE2=F3ICL)/(24*DELT(Z02))
YC4)+DELT (2 eb)

()

X i hn

o

"n O Cc

X(&)=CELT(248)

N

LI [
o

lecvecaf(l)emanccaccccccsraccccaceccrcnercacecarcamreareenrccrsemeseeane.

lJd=1e
YASC1)=y(1)+2ELT(441)
133 CALL CFSIM2(&NS2)
I7Civeclel’d) Lo TO 213
IFWIJeEael?) GL T2 316
iF(lJUeZGelE) GL TD £7%
IF(IJeEGel3) GU T2 513
IF(IJeZ3e20) GC TC 216
IFtIJeE5e21) G3 T2 217
IFlIJeEGe22) GO TO El2
IF(IJeEwe23) Gu TO 32¢
I1F(lJdetGel2%) 30 Ty 822
1F(IlJeSGe23) GO TO 223
IF(lJeTGe25) Gu TO 524
IF(TJeECe2€1) G0 TO 6241
IF(IJeE3e252) 50 TD _242
€12 ANSP=ANS2
19=17




YXSC1)=X(1)=DELT(491)
&€ TO 125
314 ANSG=ANS2
Iu=168
D(&q1)==(ANSP=ANSS)/(2++DELT(441))
Yxst1)=x(1)
30 TG 199
675 ANSF=ANSC
F(4)==(83IGS=ANSF)
Id=1¢
B YXSC2)=Y(2)+DELT(442) *AES(X(2))
s GG TO 1S5
€15 ANSFP=ANS2 E
iJd=290
YYS(2)=Y () =0l TC4e2)2A5S(X (<))
GC TC 139
515 ANSSG=ANS2
Pl492)==(ANSPP=ANSGA)/(2¢*DELT(442)*ABS(X(2)))
1 YXS(2I=X(2)
Iv=21
YXS€3)=x(3)+DELT(6e3)exX(3)
GC TC 159
§17 ANS1P=zALSZ
ly=22
YXS(2)=X(3)=DELT(4y2)2X(3)
60 TC 199
618 AANSI1G=ANS2
Pl4g3)==(ANSLIP=ANSII)/(Ze*CIT(042)*x(2))
YXS(3)=x(3)
Iv=23
YXSC4)=Xx(4)*+DELT (494 *AES(X(4))
GC TO 155
ANASANS2
Iu=2e
YXS(4)=y(4)=DELT(494)*ABS(X(4))
GC TC 199
822 ANp=ANSC
Pl4eb)==(ANA=ANB)/(24*3ILT(446)*A3S(N(4))) =
YXS(a)=x(4)
ly=23
YXS(E)=X(E)+DELT(443)
A GC TO 1959
623 ENA=ANSZ
lu=ze
YXS(S)=2X(3)=DELT(443)
GC TC 183
524 BNESANSZ
Pl49S)==(ENA=BIRE)/(24+DELT(G45))
YXS(8)=x(5)
EECL=F (&)
Yxs¢3) = x(3)
YXS(2)=2X(E)+DELT(4ge)
id=zel
63 TuU 1°5
5241 ENA=ANSZ
1J=2e2
YXS(E)=X(6)=0ELT(bLyS)
60 Tu 155
5242 EBENE=ANSC
S(ag8)2=(3NA=BNEN/(24%0ELT(Uq4E))
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c
=
o

YxsSee)=xlg)

ceceecf(f)eccccccnnn

T~1S SUSKROUTINE FINDS THZ END P2INT OF CAVITY.

1S

w
~
(&Y

521

227

830

[
n
o

IJd = 27

CALL CaVITy (XCEnOevlEND)
IFC(IJeZGec?) GO TO 2232
sF(lueEle28) GL T2 =221

IF (IJeEGe23) GO TO 322
IF (IJeEue30) G2 TC 223
IF (IJeEGe21) GJ TO 824
IF (lJeZGe32) 32 TC 825

IF (lJe€ae33) 6L TO 226
IF (lJeEGel3w) 52 TC 227
1€(IJeE3e361) GO TC &322
1% (1JecGeX3) 6. TC 32¢
AF (IJeELe3p) 52 TO 227
IF(IJeZle37) GC TO 240

IFCIJeESe3R) GC T2 341

F(Z)==(XCIND=CAVLEN)

IJy = 28

YXSC1) = Y(1)+DELT(341)
¢ TQ BiS

ANE=XCEND

IJd = 29

NP=XCENC)/(2e*CELT(Ss 1))
x(1)
X(2)+0ZLT(Z92)®A2S(X(2))

Y¥sScl)
YXsez)
Id = 3¢C
GO TO 215
ANP=XCENC
YXS€2) = x(2)=CILT(342)*A3S(X(2))
1 = 21

30 TC 515

P 39c)S(AN2=XCENC) /(2e*CT(3542)*a535(X(2)))

YXS(Z) = X(2)

Id = 32

YXS(2Z) = X(Z)+DELT(S943)*X(3)

62 TUL f18

ANPSXCENS

YXSCI) = X(Z)=UILT(393)*x(3)

iv = 33

GC Tu ei¢

S(592)=(ANP=XCEND) /(2#DELT(542)2x(2))
IJ = 3e

YXS(3) = x(2)

YXS(4) = X(4)+CILT(394)*AES(X(4))
30 T0 &13

ANP=XCIND

YXS(4) = X(4)=CELT(Se6)#22S(X(4))
IJd=361

6C TC @e1¢

CONT INVE »

PU596)=(ANP=XCENDI /(2 «DELT(Z04) #ARS(V(4)))

YXS(4) = X(4)

YXE(S) = x(S)+BTLT(Ses)
IJy = 25

3C TU 81t
ANE=XCIND




YXS(5) = x(S)=DELT(Z43)
1o =38
50 TG 515

323 9(5v:)=(A\?-xC£\C)/(2-'DELTKEQS))
YxS(g)=x(3)
YXS(8)=X(8)+DELT(S43)
1y=27

- 50 TO 815

840 ANP=XCEND
YxS(e)=x(8)=DELT(3545)
1v=3s
6o TO 515

361 ;(E'é)=tkﬁ’-xCE\C)/(2.'DELT(505))
YXxS(e)=xie)

mvmmee=f () ===
VLY

23¢ CAL. JFSI¥3CANE3)
IF(IJefle40) Gy TO
IF(IJefGe4l) GC i
I (lJeEGes2) GC T2
IF(IJeEhesd) 52 TC
IF(lJeZGed4) GO T2
IF(lJeEGesS) G2 TC
IF(lueZGea3) oL TO
1F(IJeZGe47) G2 T2
IF(lueECe4f) Gu TO

"

DFUREY LRV LRV SRV IRV VR S o) W W
R A ARU AR IS TRV TA IS S LR
PR RTINS TR T L o

FliJeEWLeS9) GC TO
FllueECe3l) 50 TC
FllJeEGe32) GC T2
(£)==(ANST=813S2)
lusel
YxS(1)=X(1)+DELT(E41)
3G TC 250
252z ANF=ANSES
Idse2
YYS(1)=x(L)=CELT(EWL)
30 TC 8BSt
533 =&a'1)=(&¥°-AN55)/(2--:ELT(év1))
Yxst1)=x(1)
1J342
YXS(Z)=X(2)+DELT(E42)
60 TL 85¢C

o U

536 ANE=ANSE 3
1J=364
YxS(z)=x(g)=0ELTtee2)
oC TO 85C

522 5(542)=(AN3=ANS3)/(ZavDILT(202))

Id=65
Yxsez)=x(2)
YXS(2) =Y (2)+DELT 62D
6S 10 &€E°

232 ANF=ANSE
IJdsse
YXS(3)=X(3)=DELT(E43)
6C 7O 5EC

557 9(5'3)=(AVP-ANSS)I(2.'DELT(écS))
Iu=47
Yx3(3)=»(2)
YZS(4)=X(4)+DELT(EY )

87




62 Tu 350
c3b6 ANP=ANSS
Iu=4e
YXSC4)=X(4)=DELT(S94)
GC T2 8c¢C
855 2(6e4)=(AN=ANSS)/(2e*DELT(S94))
1J=49
YyxS(a)=x(4)
YXS(S)=Xx(2)+DELT(543)
GO TU s59
520 ANP=ANSS
Iy=t¢e
YXS(3)=x(3)=0ELT(643)
3C TU e50
351 Ploe3)=(ANP=ANSS)/(242CELT(243))
YXS(3)=x(3)
YXSCE)=Xx (&) +DELT(E98)
IJ=¢c1
GO T9 3co
8362 ANFP=ANSE
YXS(EI=X(6)=DELT(543)
ly=32
53 TC EEC
28T S(698) (AR =ANSE)/(24#DELT(54¢))
YXS(e)=x(%)
JC &66 IK=1i46
dRITE(S59c67)(P(IKeJ)ed=195)
SOPMAT(IXe*F(lod)=veE(E14eTelY))

[
oo
~N 0o

NCAVISNCAVel
29 233 ICV=1leNCAV1ee

233 WJRITE(£e232) CAVXCICV)I9CAVYCICV)

252 FORMATCLOX9eCAVXS* 9T 10 a5 eSXo®ZayYSngF1ClaE)
TO 125 ITx=146

122 JRITE(654131) ITXeT(ITX)

L FORMAT(1Y92nF(gl1924)2e1beT)

Ju 132 IuP=1l46

IS(ITERAeLEe3) 38 T3 325

3¢ 132 Iussleé
132 aRiTE(24133) JUPeIUI¢2(IUR4IJD)
122 FORMAT(LIXe2MP(ellelngelle2d)=4C14eM)
388 CONTINUE
CALL CZTZRM(Pe6eCETED)
g3 25 1UET=1946
CC o LFG=146
GULFGYICET)=P(LFGIDIT)
FILSG5910ET)=FLLPD)
CALL JETERM(B4EoLETD)
IF(ICET eEGel) DELB=2ITE/DETSO
IF(IDETeEGe2) DELC=SJDETE/CZTSC
IF(ICITeEGe3) CILD=DETE/DETSD
IFCIDETeEQe%) DELE=SZTE/CETEC
1F(IDZTWEGLS) DELF=IZITE/DET3IL
iFCICZITeEGes) DEWG=DITIZ/OETSC
0C 27 LFG=146
P(LPGeIDETIZQAILPGVIIET)
CONTINUE
XxC1)=x(1)+0EL3
XC2)=x(Z)+DELC
¥(3)=x(2)+DELD
x(e)=x(&)*IELE

N
w
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X(S)=X(S)*DELF
x(e)=X(&8)+IELG
00 60 LMK=146

50 wRITE(ZS961) LMieX(LMV)

61 FCRYATC(IXeZNXCaI11e24)=eE16eT)
A5Sc=ABS(OELa/Xx(1))
A3SC=A53(DILC/X(2))
A8SD=ABSIDELD/X(X))
ABSE=ABS(IILE/X(4))
AoSF=AZBS(DELF/X(E))
A3SG=ABS(R2ILG/Xx(8))
KEIC=

IF(aE35ZeLTaSTOL) KEI
18 (43S5Ce06TaSTIL) KEI
i (ABSC4GTeSTuL) KEI
IF(ABSZ oGTeSTOL) <EI
IF(ABSFGTeSTOL) KEI
IF(ABSGeGTeSTOL) KEIL
IC(KEICeEGei) GO TU
I=l+1
WRITE(6942) 1

42 FOPHAT(ZOXe16nITERATION NCe=el2)
IF(IecGeM) GO T 135
6C TOC SE

23 IF(leCWeM) GO TCT &
53 T0 3¢

3 wRITE(2e3IT)

317 =o=v.r(1x.3~ncy Sw JIG N7 COSVESSE JItHIN TETD)
IF(ACL) oL TeS1IY) X(')-bl;
SAlC‘!(')‘g.'DG
IS(XC2)eLTeSI1C) X(22=ST1C
S-.l-x(c)ﬁr.'O'
IF(X(3)elTaSI11) X(3)=8T11
IF(XC6) eLEeleE~32 X(E)ZS1eI=3
IF(X(4)4LTeSin) X(4)=Sic

D ooooC

b

OO WLV

3 SISz teZS*fal=GAMMA)*(le=s02)
4 IF(XLS)eTalead G2 TJ 21
IF(X(5)4GTeS1E) X(SI=SIE
60 TO 82
21 TF(ASS(X(E))4GT4SIE) X(B)==-SI2
22 CONTINJE
Iz RETURS
£5D

vV
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SUSSUUTINE CFSIMICANSeNOFaXZA)

DIMINSION XST(E)

COMMLN YCCCoSBETA2

COMMON XTIT¥(29C) oxITN(230) vANSG2S(232) ¢SARC2(207)

COMMCN CAVXCLOC) oCAVY(L1C0) ¢3ETARGSFTACeNCCT o NIAV oLF¥YgNSc
COUMMOIN Aul180)9ISHARP¢NCHIYGRETANCLIZO)CESTANZ(I0D) ¢2ETANZ(L7 L)
COMMTYN FLASANGUELTAGISAPeALTAL9GAMMA

COMMON SEETAWXXMeTCPI4SARCCO(512)
oLV TN I0UL o XA g KB e X o TANGEE oY e Y39 JEIGSoXL2ISSeBIGSySMELSISS
CLMMOh XSNLE) s CLEGERCoYYYgXMeITECA9SYSIL(E) ¢SXEICT(E) Y YXS(E)

CI¥MCN PSIZoLP¢eSARC(3513)9SARCICE13)eLPMelE

COMMON BETAM(S12) 92T TAM(S13) 9l Jel2KoeXIIC202) aX U207 ek2Y
CIMYMuUn XRCUNDeAcAAe32384C2C2

CUMYMUN AALA9B33349CCCC9hZeB39C59 59 T3AUSCLI00) 9aBGAUSLICT)NGALL

c NuF = 0 CALLED =M F1INTe
< NOF = 1 CALLED S30M R_MIVT =R AL ~asT,
> NCF T 2 CALLED S30M RMINT FOR TYaG. PART,
€ NOF € 3 CAL-ED SAXW CANTTY: IXENE & AT ES5)
IF CICPisEQel) GC TI 3
dC 10 16 = 1le8
10 XSTCI3) = XSNCIT)
6C TG 12
3 0u 11 Im = 1le€
11 XSTCIH) = YXSKCIW)
12 CONTINJE
IFLITERKAEGel) GO T2 222
s T9 223y
é22 e ¢4 lLR = 1lei24
224 2ETanwlIuK) = SBETA
223 CCONTINUE

CSFACE = (1e+XST(1)I/FLIATILPK)
SSPACZ = CSPACE/FLCAT(L?%=-u2K)
s

LPMISLP M=)
X3ET = «14¢lSPACE*FLIAT(LPK=]1)
XS1i==le+lSRACE
SE1 = SETANC2)
A1 = (XSI1~XST(2))/7((XSI1+1e)*(XSTC1)=XSI1V»(XSI2=¥ST(2)))
AP 18 = SuRT(AF1)
2 =2 8L1*aP1S
Xx1 = yST(@)«SIN(ICE.TA)
YYL = x3T(&)esCCSICE.TA)
YYic = YYlevw2
LM = XSI1 -xx:
SNz = PlLMwe?
PLMA = PLVY2eYYIZ
Ox SR = PFLY/IL MR
SXSI = YY1/PLMA
IF(NUF ot Wel) F3 = F3e2XSR
IF(VYUT eEGec) 2 = F5#?XS81
IF(NUFeEwel) F32FT/(Xa3il1ex2lL)
ANSA=C e
i S0 1 I =2 24LP¥342
i £l = F3

SFACE = CSPACE
IF (leGEel?K) Gu TS 32
YSIZ = =ie*SPACT#TLIAT(I)
X$12 = ySl2+SPACE
5¢ Tu 31

53¢ $CACL = TSPACE
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AD=A064 T43 TETRA TECH INC PASADENA CALIF F/6 20/4
COMPUTER PROGRAM FOR CALCULATING PARTIALLY CAVITATING CASCADE F==ETc(U)
JAN 79 0 FURUYA NOOO14=T8=C=0146

UNCLASSIFIED TETRAT=TC=3951=02 NL
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33

xS1z = xBETos=AC£-F;JA¥(1--°ﬂ01)

xSI2 = XSI2+SPACE

£T2 = IETANCI«L)

3£3 = SETAN(I+2)

APZ = (xslz-XST(a))l((XSIZ‘l-)'(XST(1)-!512)-(XSIZ-XST(3)))
APy = (xSLB-XSle))I((x513~1.)~<xsT(1)-x513)c(x313-x5T(3)))
AC2S = SURT(AP2)

A238 = SQRT(AP3I)

Fz = BE2%AP2S

F3 = 3E3+aP3S

44z = XxS12=-%XXx1

KAZZ = HAZ**2

A3 = HAZ22+YY1Z

HCR2 = HA2/HE

HClz = YY1/HB

4432 = #R3ww2

40=4A32+YY1Z

»CRZ = hA3I/nD

ACi3 = YY1/nD

iF(NOF eEGel) F2 = FzerCRZ
IF(NJUFelBel) FI = TIeHCR2

I8 (NUFeiGe2) F2 = E2«dCI2
IE(NOFeSwe2) F3 = =324C13

IF (NOFeCGe3) F2 = s2/(XS12=-XCA)
IF(hNGFeCGe3) F3 = =3/ (XSI3=-x2A)
FSU% = (FleuovF2+F2) #SPACE/ 20
ANSE = ANSA+FSUY

CONTIVUE

SG1 = SGRT((-1.-XST(2))/(-1'-XST(3)))

$32 = 3GAT(AST(1)+1le?

$33 = SGRT((XST(I)-‘ST(Z))/(XST(1)-!ST(3)))
anNTL = EETAV(I)'2.-ShiT(CS°ﬁC§)'531/SGE
ANTZ = SETAN(LPH>'2.'3&RT(=SPh:E)'533/532
APLA = =~le=XX1

AOLA2 = APLA**Z

LFLE = ASTC1)=XX1

APLE2 = A2L2ww2

IS(VLEeEGel) ANTL = ANT1*ASLA/(APLA2#YYLR)

IF (NOF eEGe2 ) AWTi = ANT1eYY1/CR22LEZ*YY12)
1F (LOFeLael) ANTZ = aNTZ#bdL3/ A2 324y YLI2Y
IF (MuFeEGe2) ANTZ = ANT2*YY1/CAFLE24YY12)

17 (N2FeEGel) ANTL = ANTL1/(=1e=XC2)

IF (NGFeEGeT) &NTZ 2= ANT2/CXST(1)=¥2 2D

LNS = ANSA+ANTI®ANT2

RZTURY
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SUSRJJTINE OFSIM2CANS2)
DIMENSION XUC3)oXITC3)gYY(Z)gXITC(2)9EXUCS)9FCNINI) 9XST(E)
COMMU YCCCo9SBETA2
COMMIN xITM(200)9XITNC200)9aNSG2S(230)4SLRC2(202)
CCMMON CAVX(10T) oCAVYC173)e3CTASGEITACIYCCCoNZAVILFUYONS2
COMMON Au100)eI54ARI¢NCHAYeBETANCIDN) 9EBTANZ(L100) 93ETANZCICS)
COMMON FLAPANGDEILTA9IGARP AT ALleGAYMA
COMMUN SBETAeXXMeICPIySARCOI(313)
COMMUN IDUL oXAgXBeXCoTANGeE29Y oY 0 JEINS eRL2ISSeBIGSySMALS LSS
COMMON XSN(E)Dy CLEGWERCHYYY o XMy ITEPL9SXSIT(E) ¢SXSICO(E) Y XELSH)
CIMYON SSIZeL>9SARC(513)9SARTI(Z1T)9LPY4CE
COMMON SETANCS1Z)eBITAM(S13) 9IJel>KeXII(200)e¥JJ(2CT)aXTX
CIMMON XROUND9AZAA223B84C2CC
COMMON AAAL+BBES9eCCCCoAD9BE9WCSeD0eTSAUSCL06) oW GAUSCLIGE)NGALS
00 13 le=145
XSTLIS)I=YXS(13)
FAI=3,141532652
CCC1=ALOG(1e+XST(B))/(2s*PA])
LUU2=COS(ALFAL*GAMMA) /COSIXST(E)+5GAMY L)
ECAPSE/)AMMAS*)SCTSXC(SIC/IAMVAG+LAFLA(SOC=20Y
X{KK=aLOG(LURZ)
CSFACE=(le* XST(1))/FLSAT(L2K)
HCSPAC=0e5+*CSPACE
ESPACI=CSPACE/FLOAT(L3M=LFK)
4FSPAC=Ce5* SPACE
XEET==1e+CSFACE~FLOUAT(LPK=1)
COE=CIS(3ZaTA)
CE=SIN(CILTA) .
GASXST(1)=xST(4)*SDZ
G3=xST(4)«CDE
PRPFSCOZ/(5Arw24GERwz)
SCNZ(3)=05AF wdPPeXST(1)/(PA]I=S33T(1e+XxSTLE)))
LEKISLPM=LPK+1
20 1 I3=1,.PM
IF(IFeECel) G TC ¢
4ASPACI=HFSPAC
SPACE=FSPACE
IF(IPGTWeL?K]I) GC TJ 30
X(1)=XST(1)=SPACE*F JAT(I3=2)
x(2)=x(1)=HSPACE
X(2)=x(1)=S”°ACE
G TC 3%
HSPalI=H(CS2AC
SPACE=CSPACE
X(1)=X3ZT-SPACE*FLLUAT(IFP=LPKi=1)
X(2)=X(1)=rSPACE
X(2)=x(1)=SPACE
FCN3(1)=FCN3(3)
NK=3
IFCIPeEC oY) Kh&=2
D% & I=24NK
[F(IJeGES23) GC TO 3
30 10 7
IF(le€Ged) AITU2)SXITM(LFM=IS+1)
IF(leZGeld) XIT(I)I=XITN(LPY=IF+])
62 TC S
CONTINJE
YYCI)=X(])

SSIM3I CALCULATE 61 o
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CALL JFSIMICYY(INoXITC(INGI=WI)
XITCD=xITC(D)
IF(IJeEGe18) GC TJ &
G0 TC £
5 IF(ieZGec) XITMILPHN=~[P+1)=X]IT(I)
IF(leETed) XITAN(LAPM=LP+1)=xITCI)
§ CONTINUE
EXUCIISEX2(=XIT(I))
GC=x(I)=xST(4)*SDE
60=xST(4)*C0E
SYA=GLe22450wel
vaOX=0GAP*X(I)=CLE/(2PxA*PAL)
FCNICIDISEXJUCTI)=TaDN/ JU2
IF(X(I) aLEele) FCNI(I)==FCNZ(I)
5 CONTINJE
C CFECK IF FCN3(I) IS ALSAYS ESOSITIVE.
1€ (IPeZGelLP%) GO TC 20
62 Ta 21
SEGECIE/((=1e=XST(4)*SOT) *#*2+(XST(4)*+COEI*22)
S0GAFPTFFLAPAL
(3)=F=2
SENILLIISFCNILZ)ab o+FIN3(I)) 452408/ 2,
ANSZeSUM
eEGel8) SARC(LSM=IF+1)=2NS2

~
o
el
1)

-~ X
$ren 0N

OonzZcom
aOcC -~

=P M NN

[

2 SARC(LPMI=C.

31 CORTINGVE
CLTNCLrP%)=6) AT PIINT Zo
AINTE1)=61 2T PCINT x=1.
XITN(.PM)=CCCl=XKKK/PAL
XITN(1) =G
RETJRN

- Wl
ENE

(Y'(\
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CINMUN
ComMLN
CCMMUN
COMMUN
CoMMaN
CIMMON
CSMMON
CUMMUN
SoMMUv
CliiMuiv
SIMYUUN
COM¥ON

SUBRUJTINE OFSIVI(YeXXIIeI®sI)
JIMENSION XST(6) oFAC2C0)

YCCCeSBETA2

XITM(200) o XITNC2CC)9aNSGCS(250)eSARCZ(202)

CAVX(100) ¢CAVY(120)¢eZETAS¢SZTACIXCCCoNCAVOILPMMgNE2

AJC100) oISHASIGNCH3Ye3BTANCLIGO) eEBTAND2(L0) 9ZETANZ(LICD)

FLAPANGCELTACIGAFP AL AL 9CAYMA
SEITAeXXYMeICPI¢SARCCI(512)

1DULsxloXSoxCoTANGcEPvVCoYi.JELSS.KLEISS.EIGS-S%ALS'CSS

XSN(B8), CLEQERCOYYYoXMeITERAGSXSLUCS) ¢SXSICTICED)aYXS(E)

PSIZ oL ¢SARCI513)¢SLC2(ELIZ)9LPY¥ D2

RETANCS22) 0 EETAMCSI3) ¢ IUeL3Ke XITC202) 9XJJ(2CC)9XTX

XROUND9AZAA93236eC2CC

AAAA9REBZ¢CCCCoASEReCEBIDE TIAUS(ICT) 9aGBUS(ICC)IINGALS

FOUR INTEZGRALS TJ BI EVALJATED 5E723E XI IS G3TAINED.
NOTE THAT PRIVIGUSLY ONLY ONE  SINGJLAR INTESRAL WAS

OO0 O

-
N (w0

(s

43

CALCULATED IN GCASCAD AND ZASCADE.

SEE THE ~2TZ JF TC X331 FIR FlUR INTEGRALS,

Twl ARE UF SINGULAR TYPE,
IFCIC21eE3ed) GJ TO 3

SO 11 I3iz146€

XSTCISI)=x3NCISI)

GO TC 12

23 14 JTd=1lse

XST(JTUI=YXS(JTY)
FAI=Z3e141592653

CCC1=ALCG(1e+XSTUE))/(2a*PA])
EISS ll*sssaa=

IF (ITERAeEael) GJ TI &€

50 T2 &1

CINTINGE

J3 22 12U = 1eL2¥

BITANCGIZU) = SBETA

SITAMLIZ2Y) = SEBITA

CONTINUE

CONT INJE

CSFACE=(1e* XSTCL1))/SLOATILEK)
HCS2AC=0e3*lSPACE
ESPACI=CSPACE/FLCAT(LPY=L2K)

RESPFACSCS*FSPACE

XZET==] o4lSFACE=FLOATILEK=1)
AEZ2=SIRT(XST(1)+14)

E2=SERT((la*Y ) ®iXST(2)=Y))
= SCRT((XST(3)=v)/(XSTLE)=V))
= KB3*Az6

SL3N=]2+]1

¢3=1

1F (] e23+2) lU3S_BMe]d4]
IF(Iefuel) TUIEIR
EEC=8ETANIIVY)

TF(leIGe2) ZEC=EETAY(IU2)

FAASEIC/AZZ

LEMI=L2Y-]

9C 1 Iw=29LFM1

SO2AZE=CSPACE

IFCIaeGTelPX) GO To 4%
XSK==1¢+SPACE*FLOAT(I4=1)

60 TL 4¢

SP?ACE=FSPalE

]

Mmoo
LS TN N

LR o T oY

94
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wm

-

n
-

[ 3
o N

&

XSKSXEET+ SPACE*FLOAT(I4=L2<)

IF(IleZ8e2) GO TC &

IF(IaeE8elJ3) Gu TC 1
FS=SGERT((1le+XSK)=(XST(1)=XSK))

FSAl = SGRT((XST(3)=XSK)I/(XST(2)=X%K))

FS = FSeFSAl
FACl@)SC(BETANCIN)/F3=FAA)/(X3K=Y)
CINTINUVE

iF(letGe2) GV TO 20

XP1==14+rAlSPAC

X22=xP1+CS?PACE

AP 4=43T(1)=AFSFAC

YOIz¥F4=FSPACE

FS13eiTAM(1)/ SGAT((le+xP1)=(xST(1)=xP1))
FS2=BITAM(2)/ SGRT((le*XP2)e(¥STL1)=x32))
FS3=pETAM(LPM=2)/ SAATU(1e*X2T)e(XST(1)=XP2))
SS4ZEITAMILPM=1)/ SIRTU(1leeX24)a(XST(1)=YP4))
FSAL = SGRT((XST(2)=xXFP1)/(XST(3)=X21))
FSAZ = SGRTUIXST(2)=x22)/(X3T(2)=xP2)}
FSAZ=SWRTI(XST(2)=X=2)/(XST(3)=YF3))
FSAG=SURT((XST(2)=x26)/(XST(3)=xPk))
FS1=FS1+FSAl

FSg=FSZeFdAZ

SS3=FSIeF3AZ

FS4=FS4eFSAG

FEL1S(FS1=FAL)/(XPl=Y)
FE2=(FS2=FAA)/(XPF2=Y)
FAI=(FS3=FAL)/(XP2=Y)
FP&es(FS6=FAL)/(YFu=Y)

IFCIv3eZte2) G TO Z21

IFCIU3eEJePM1) G2 T) 22

1FC1u3eEGeFK) GL TS 51
FACIUZ)=JeSo(FA(IUZ=1)+FACTIZ+1))

G2 TC 3¢

EZT2=2e»2iTANILAK)=3ITAN(L3C*1)
XCASXSET=FSPACE
FPWSEITC/SART((ie®XIA)#(XSTC(L)=XCA))

F3aAd = SGATC(XSTUZ)=xCTA)/(XST(2)=X31))
FPuz=FP4AsF3,

FLFLKS(FEN=FAA)/(XJA=Y)
EACIUI)=CeS*(FACIU3®1)+FLPK)

63 T¢ 32

SACIU3)=(FOLeFPL)/ 20

58 TG 3¢

FACIU3)I=(FR3+F6)/ce

X1i=Ce

LPMIsPrel

STACEZ=CSFACE

Jv 15 JA=ZeLPMIe2

IF(JAeGEoLPK) SPACE=FSFPACE

XISXIe(FACUL) *4ovFACUA®L)SFRACJUAS®Z) )P SELCE/ 3,
1€l eZ3e2) Sv T2 33
X123=0eS*rCSPAC*(FP1eCA(2))+(FaA(LB3YU=1)+FC4) ol SerFSPAC
XK Iz6]1,

KU=35

Lo¥A=_E V=5

IF(IUZeZEelLPHA) XKI=2210

IFCIL3eGECLPMA) KUZ1355
SSZS(EETAVLL)=EBITANCL)) /XLT
B0YS(ETAN(LPM)=BETAM(LPM1)) /X «]
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e i i e b e S -

AFF=HTSFAZ/AKI]

AFRSRCSFAC/XKY

ET3=F3]

FUI=FPs

x14=0.

XI1=0.

DG 202 1ITM=1eKUe2

FT1=FT2

FUlsFUZ
XM2=x3T(1)=4FSFAC+nFT+FL0AT(ITY)

XV IZYMZenFF

XT22=1e+HCSPFALZ=HFA*T J4T(ITY)
XT3=XT2=HF+
SETASSCETAM(L ML) *E2Y«FLOATC(ITY)
SETA2=5ETA2+30Y
SZTT2=SETAM(1) =802« LIAT(ITY)
BETTISBETT2=892
FS2ZECTAZ/SGRT((Le+xM2)*(XST(1)=-%X42))
SS3A=BITAZ/SART((1la®xMZ) #(XST(1)=x43))
EVZSEETTZ/SaRT((iaexT2)#(XST(1)=XT2))
FVI=BETT3I/SART((1a*XT2)2(XST(1)=XT2))

FSZt = SGRT((XSTC2)=X42)/(XST(3)=¥4zZ))
FS3A = SGRTIUXST(2)=xXx¥3)/(XST(3)=xM2))
FVeh = SQRTUUXST(2)=XT2)/(XST(3)=XxT2))
FV34 = SGRT((XST(Z)=¥T2)/(XST(3)=¥T2))
S22 = FS2*FS2A
£S3 = FS3+FS3A
SVZ = EV2#FVZA
FVI1 2 Fv3sFV3a

CL2=(FS2=FAL)/ (¥YMZ=Y)

FJI=(FS3=TAA)/ (¥MZ=Y)

ET22(FVZ=FAA)/(XT2=Y)

FT3=S(Fv3=FLi)/(¥T3=Y)

XIesX[4enTTa(FULSFUZr 0 +*FJU3) /30
XI1SX11+4rfns(FT1+FT204,+FT3) /3,
XAGSSITANILPN) #C o *SIRATIRFF)/(RAE2«(X3T(1)=Y))

Rash = SARTOCXSTCZ)I=XSTCLIII/Z(XST(2)=XST(I M)

XA4 = XAGwxL4d

xlazx]aexps

XALZSETARCL) »ZexSuRT(4AFH)/(ABCe(=1e-Y))

X&1s = SGRTCUXST(2)*1e)/(XST(3)*14))

XAl = XAl*XALA

X11=AI1+XAl

XI=(XI+xI23+x11+X14)=L52/PA]
KISXI+3EC*ALOS((XST(L)=Y==ZT)/(1esY=5FHY)/2A]

XXilz=x1

30 Tu 33

XR1==1e+0eS*HLSPAC

X2 Z=XR1+RCSPAC

XR4=XSTC1)=( ¢ S*HFS=LC

X2 3I=XT4=n"5F AL

FT1=0eS*(SZTAVILI)®ZITAM(L))/ SIRT((le*x"1)=*(XST(1)=XR1))
ET2=0eS*(ECTAMCLI)I*EITANI2))/ SEFTU(]4¢XT2)(XST(1)=¥22))
FT3zCeS2(BETANCLPY=1)+3ETAM(L3Y=1))/ SAGRT(CLeoXI3)*(xSTC1}=yR2))
FT4=0eS#(ETAMILFM=1)+BETANCLFVY)I )/ SGRTC(ie*X34)*(XST(1)=XxFR&))
FTla = SuFTOCXST(2)=X31)/(XIT(3)=X31))

FT2h = SuRTO(XST(Z)=X2)/(XST(2)=X32))
FTIA = SGRTUIXSTL2)=XT3)/(x3T(2IY=Xx2))
FT6h = SCRTO(XST(2)=X6)/(XST(2)=X213))

ET1 = FT1eFTLA




~n

0

ETZ = FT2+FT2A
ST3I = FT3+7T3A
FT4 = FT4*FT4A

FRIS(FTi=FRAA)/(XR1=Y)
FR2=(FT2=FAA)/ (XRZ2=Y)
FRIZS(FT3I=FAA)/ (XR2=Y)
FR4z=(FTa=FAA)/ (XR4~-Y)
XIF1=0eS*HCSPACY(FR1I+FR2)*0eS*HFSPAZ«(FRI+FRSG)
XIF2=0e25*4CSPAC*(FR24FA(C)) *0e257HTSFPAC*(FA(_PY¥=1)¢FF3)
x123=xIFlexIP2

X¥1=21.

XMIZzZ=42,

wJt=21

MZ=MU~-2

LPMAZ_ PM=Z

IF(IU2eGCaLPMA) X¥I=101,
IFCiU2eGCenPMA) X¥I232C2
IF(IJ2e6GEelPMA) MU=ICL
IF(IU2eGESLPMA) M23My=2
STTYS(EECTANCLAM) =3ETAM(LAM=1))/XMI2
SESS=CeS*(SETAN(LON) +EETAM(LAV=1))
HSPE=C ¢S*=7SPAC/XV]

FLI=FR¢4
SETY1=(EETAM(1)=BETANC1) ) /XMI2
SESSL1=5e3*(BETAMCL) #35TANCLIY)
HSPE1={ eS*nCSFAC/XNI

£3213FR1

X11=Ce

X16=0e

BU 12°% IL=1eM2e2

Ful=FG2

£G11=FG31
X23XST(1)=nSPE*FLIAT(HAU=-IL)

K23k zeHSPE
X21==1e+HOFa1eFLOAT(MU=]L)
x31l=x21=PSPs1

SETA2=BISS+3ETY*F. CAT(IL)
SZTA3=zESS+3ETY*FLIAT(I *1)

ZTAC1=BESSI=2ETYL#=LCATCIL)
ETA31=EETAR21=8ETY]

J2133ZTA21/ SGAT((1eex21)#(XSTC1)=2x21))
U2128ETAZ1/ SCPT((leexX21)#(XSTC(1)=x321))
FUZ1A = SERATCIXST(2)=x21)/(xST(3)=x21))
FUILA = SGRTU(XST(Z)=r31)/(X¥ST(X)=¥21))

Fu2l = FU21+FU21A

FUIL = FU3l=FUliA

FG21=(FU21=FAA)/(XZ21l=Y)
FIl1=(FL21=FAA)/(X31=Y)

FUZSBETA2/ SGRT((1e+x2)#(¥ST(1)=¥2))
FUIzEZTal/ SURT((Le*X3)#(XST(1)=X3))

FUZA = SGRTIXST(2)=x2)/(XST(2)=¥2))

FJIh = SeRTCLAST(Z)=a3)/(xST(3)=X3))

Fuz = FU2+*FUcA

FUZ = FU3eFU3A

FUZS(FUZ=FaA)/(X2=Y)

Fal=(FU3=FAA)/(X3=Y)
xI12yI1erSP51e(FUlleFR2lwbe+Fi31)/3,
XI16ezxX1o0enSEEr(FLleb4ee"Q02+F3T) /30
X1A=2e#SGUAT(RSPE)#EITANILAM) /(A22#(2ST(1)=Y))
YIAL = SOPTULYST(Z)=xSTCi))/(xXST(3)=XST(1)))
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X1a = XIA*XIAA
Xle=xIe+xIa
XIS=2.*SGRT(HSPEL) *SETANCL)/ (AB2=(=1,4~Y))
X182 = SGRT((XST(2)¢1)/(XST(I)+1.))
XI£ = xI3*xI5A
£I11=xIiexIz
XIZ(XI*XI1exI23+XI4)vAB2/PAT
XI=XI*BEZC*ALCG((XST(1)=Y=nS23)/(1leeY=F3Fc1))/PA]
X¥yIls=xI
35 CONTINUVE
(emcecccc]ieccccnccaca
(eweecmceee]F Y IS LISS TdAN ZERDs THIS IS A
cecmaxIGULAR INTEGRALe a4l E Y o5Ze¢ Co T4IS 1S 4
eeee=SINGU.AR INTEGRALS
sUT THIs IS TREATID A4S A SINGULAR INTERKAL ANYWAY
1s1C=3
XCA=
CAL. ICZ(SReSMeXCALISICY
Xxx12=Sk
ARGL=C(XST(1) -Y)/Y
I€ (ARGLe.Tele) ARG.==AFGL
XXI2=Xx12%A33+AL0GCARSL)
XxI2z=xXx12
-----13----------
JSZ CAZI3YSAIV=GAUSS QJADPATURE.
LJ(I) ARE ALREADY CALCULATED IN SUSIOUTINE FIINTL
AND PASSED ONTJ HEREZ 23Y COv¥IN STATIMINT,
XK13 Co
aPC3s (XSTC1)+AST(2))*,5
(XST(2)=xST(1))*edS
= (5PCS+1e)/CMET
= (=3PCE+XST(2)) /2428
2C 120 ISUM = 1,.HCHBY
A1l = le=AJ(ISUM)
HAZ = (AJLISUM)+a31) «(A32=AJCISUM))
S>dk2 = SGRT(HAZ2)
212 = rAl/SHAZ
F3IALZ = CMES*AJ(ISU%)+3FCE-Y
120 XxI2 = XxxI3+F3I3/F3A1Z
AXIZ = XAI3«PAI/KCHIY
JUZZ = COSCALFA1+GAVMA)/CCS(XST(S5)+5A%va)
4x3 = CCC1=-ALIG(UU22)/PEI
XX12 = xxI3*A33#rx3
ccccelfcccncnccan
JSE CHEEYSHEV=GAUSS GJUADPATUJRE Fl3MILA===
SEZTANZ(L) ARE ALRIADY CALZULATED IN
SUSKCJTINE FLINTL AND PASSEY ONTC HIRE B8Y
COMMCN STATZIMENT.
TECS = (XST(3)+XST(2))#,E
EMCS = (XST(3)=xST(2))*,S
a6l = (FFCS+le)/FYCS
A4z = (F5C3-XST(1))/FvCE
XXI4 = Lo
OC 130 ISUM = 1eNCHEY
FAY = (RETAN2CISUvIIAT)*(1e*rJ(1ISUY))
FEY = (AJCISUM)*A41)«(AJCISUY)+A42)
SReox = SGRT(KESX)
ACy = FAX/SABX
ROX = FMC3eAU(ISUM)SFICE=Y
130 aAI6 = xyle & RCX/RJY

O o0

“ao 00

» O
(nin £
LSICEN

} _
[
L




XIlam = X1A®XIAR

XlazxXJa+xlA

XIS85C2e?SGRT(RSPEL) *BETAN(CL)/(AB2(=10=Y))
X152 = SGRTC(XST(2)+1)/(XST(I)+1.))

XIZ = xI3exIBA

Al1=xXIlexId
XI=(XI*XIlex123eXI4)AB2/PAT
XI=XI*BZC*ALCGC(XST(1)=Y=rS28)/(lea*Y=FSPE1})/PA]
Xylls=xl
32 CONTINUE
;o---o--IZ----.--u---
(eweeceevea=][F Y [S LISS TrAN ZERDJe THIS IS &
ceemaxfGULAR INTEGRALe a4l.E Y o5Ze¢ Ly T4IS IS A
ceeeaSINGULAR INTEGRALS
=UT Talo IS TREATID 4S A SINGULAR INTERRAL ANYWAY
181C=3

O 0o

XCA=

CAL. ICL(SReSMeXCALISICY
XXxI12=8Sk

ARGL=(XST(1) -Y)/Y

If (ARGLeTele) ARG_==AFGL
XXI23Xx12*a33+AL0GCARSL)
Xx I2z=xXIZ
ceves]lacccccccca
JSI CAZSYSAIVGAUSS QJACPATURE.
LJCI) ARE ALREAJDY CALCULATED IN SUSIOUYTINE FI1INTL
AND PASSED ONTT HERZI 2v COW¥IV STATIMEINT,
= G
= (XSTCL1)*AST(2))*,5
= (XSTL2)=xST(1))web
= (5PCS+1,)/CMEE
= (=SPCSeXST(2))/2Mu2E
20 ISLY = 14RCREY
= le=AJ(ISUM)
= (AJLISUM)*A31) e (A32=0JCISUM))
= SG3T(HA2)
= rAl/SHAz
2 = CMES=AJ(ISUY)+BFCE=-Y
= XXI3+F3I3/F3AL13Z
AXIZT = xaAI3«PAI/NCH3Y
= COSCALFA1+GAYMA)/COS(XST(S)+5A%vR)
4x2 = CCC1-ALIGLUU22)/P2]
xxi2 = xx13+A33*nxI
”"’Ib"""""
JSE CHEEYSAEV=GAUSS GJALPATJRE FIAMILA===
cee=e=3zITANZ (1) ART A_RIAJY CALZULATED IMN
SUSKCJTINE F1INTL AND PASSED ONTC HIRE BY
COMMCN STATZIMENT.
EFCS (XSTC3)+¥XST(2))*eS
evcs (XST(3)=xST(2))*,S
pe]l = (FFCS*le)/FUCS
A9z = (FPC3-XST(1))/F¥CS
XXI4 = (e
OC 130 ISUM = 1eNCHEY
TAY = (PETAN2CISUYI#AAT)*(1e*LJ(1ISUY))
FEY = (AJCISUM)+A41) 2 (AJCISUM) +A42)
SRox = SGRT(KSX)
RCY = FAX/SABX
ROX = FMC3eAUCISUM)SF3CS=Y
C AAI4 = yYl4 & XCX/RIY

OO0 00

>
>
—
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o
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A PP COWN S
[

(NS A NS NE]

-
=
-
=

-
[

98




vv

Xxxle=PAI/MCHSY
¥XIe -xxlaeepag2/2a1
Xx1Z ¥XT1eXX12+¢XXI3¢XX]14
IsRIT1=2
I~FRIT2=30
14RIT3=el
iF (lJeZGelZeANDelPeZuealarIT1)
IF (IJ.EGOISOAND.X30:::.IHRIT2)
IF (IJeEGelS8eANDelFeZlelwWlITY)
35 FURMAT (1CXew===l1912¢13414 7
Axltrz==qla)
RETURN
thD

xXI&

wRITZI(E955) YXI1eXXI2eXXI2 ¢¥X14ylIP
«PITI(E98%) XXI19XXIZaXXI39xxIé&yei?
WRITZ (6¢55) XXIloXXIZeXXI3gXXIGoIP
Fl8) ARPE===ry4(E14e742Y)g2Xy




oo

SUBROUTINE OFSIMSCANSS)
DIMENSICM S2SR(101)9¢S2KER(1C1) ¢ XSET(S)

CSMYTN
SMMON
ool A Kb}
CIMMQY
CueMMUN
COMYON
CUMMDN
CoMviN
CIM4CN
CoMMON
CoMUON
CiMMUN

YCCCoS3ETA2
XITM(200) oXITNC20C)9ANSG2S(230) 9SARCZ(2CI)
CAVXCL1CC)9CAVY(1C0)93ETAB4SETACIXCCCoNZAVoLPYMINE2
AUC1C0) oISH4A2gNCHIY¢S3TANCLIC0YeESTAN2CLIC) oBETAN2(LI"D)
FLAPANGDELTA9IGAP ¢ALTAL95AYMA
SECTAGXXMeIC21,SARCO3(31Y)
IOULeXAeXBeXCoTANGeEFoYCoYReJEIGSeXLEISSeSI6SeSMALSHTSS
XSN(&)y CoZeERCOYYYoeXMeITERAGSXSIC(6) 9S¥SITT(E)eYXS(E)
ESIZeLPeSARC(3513) ¢SARCI(E513)eLPVDE
EZTANCS12)95SZTAMIS13) o Tugl®KeXITC20C) ¢XJJ(200)9X2X
XR2UNVDeAZAAe32334C2C2
AAAAL ¢35E2 ¢CCCC9AB938eCE9 0B TSAUS(1C0) 9uGAUS(LICC) 9 GALS

Pal=3e1413352654

T#IS SUBRCUTINE CALLED FROM OXFNEse
JST SIMPSINTS RulEe.

20 INC = 146

1 xSTLIvY
CCS(2ELTA)
SINCIELTA)

~ e -
Lol =

sScE =

) = YXSCINMD)

NS2 SnuU.3 nAVE A FACT2R OJF 4.
NSZSLPMMILPNM2

\Sz2il =
NS2A =

SZ6AP =

p e
vide =

NS2+1
NS2-1
(XSTC3)=xSTC2))/NS2
ZCAPSI/)AMMAS)S(TSX(SCC/)AMYMAS+IAFLACSSC = 2UJ

CUSCALFAL1+GAMMR) /CCS(XST(E)+GaAMME)

So z ISs2 = 1ensai

xSz =
XKL =
XVAS =
xMAaS2
ASC =

ASDZ =

CwlX =

XSTC2)+S26GAP+([82-1)
xS2+*C3c

XS2=XST(4)*S)Z
XVASe

XST(4) *CCE

AST*=2
DGAP« XKD/ C(XMASZ*AS32)*PA D)

IF (1524EGe1) 30 TO 2
IF (IS2eE3eNS21) 62 T2 &
CALL G2 (XS29¢ANSG24182)

(AN N}

e =

e

CALCULATZS 62 wITH XSI SiVIWne
EXF(=ANSEGZ)
F(IJeZGeal) ANSG2S(IS2)=AN3G2

SZKIR(ISZ) = EG2+0adx/iJ2

60 T2 2

3 CONWTINUE
S2KERC1) = CWiX/SCGRT(1le¢xST(6))
ANS52S(I52)SALO0G(SIAT(Le*xST(E) N/ IU2)

GC TO

4 CONTIWJE
S2KER(INSZ1) = CalX/JJ2
ANSG23(IS2)=0.

n

CONTINUE
S258R(1)

= Ce

20 10 JSz = 19MS2Ae2
10 S2SR(JSZ2+2) = SegSx(JS2)
1+ (S2KER(USZ) +4,v32KTRA(JS2+41) +52KEA(JIS2+42))*S25A3/3,
IF(IJeNEesZ) G TC )
SARC2(1)=C.
00 50 ISARC=24NS2e2
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vv

50 S2SR(ISARC) =eS5*(S2SACISARC=1)+S2SRA(ISARC+1))

3L
4n

33 310 ISARC=14NS21
SARC2(I SARC)I=S2SR(ISARC)
CONTINUE

ANSS = S28R(NS21)

RETURN

ENC

101




TR

T oo

[y

-4

SUSROUTINE IC2(SReSMexCALISIC)

DIMINSION XST(E)

CLMMON YCCCoSBETA2

COMMIN XITM(20C)eXITNC2GG) 9ANSG2S(220) ¢SARCR(C2CG)

CLMMUN CAVXC100)eCAVY(100)9ZETABIEETACIXCCCONCAV sLFYMeNS2Z
CCMMON AUC1CO0) g ISHAR o NCHBY9E3TANCLIG) oEETAN20LD0) 92ETAN2CLINC)
COMPYON FLAPANGCELTA9ISAFgALTALg541MA

CUMMUN SEETA9AXMyICPI¢SARLCO2(313)

COMMON IDUL XA gXBoXZ g TANGIE® ¢¥YC o Y9 JBIGSeXLEIGSeBIGS9SMALSHLSS
COMMCN XSN(&)y CLEGERCeYYYoX¥eITERAGSYSIT(E) ¢ SXSICCIE) 9 ¥XS(B)
CIMM3y PSIZeLPeSHRCI3513)¢SARCI(512)sLPMyuZ

COMM4ON BETAN(S13)9BITAMUS12) 9T JeLFKeXIT(20C) oXJJC202)0K3X
CO¥MUN XROUNDeAZAA9323E4C2CT

COMMUY AAAA$B3339CC 9A593%9C239089T34USC100) «dGAUSCICLTIONGAUS
30 1 IPiv = 146

XSTCI2N) = YXSCIPN)

Xx1 = XST(&)*SINCDIEZ.TA)

Yyl XST(4)=COSCIE_TAR)
YY12 = VYYleeg
ISIC = € FOK RMINT
= 1 1IN CAVITY J& CJFSIVS F3R “(35) a\D IN ZAVITY.
2 CALLEC FROY SLINTL FG2 F(1lle
2 FIR 12 0F S(s)a
SR=Ce
S¥=0.

EHEXST(l)"as

34MC=sn~XST(2)

ZnFl=3r+1.

ShMFSEH-XST(3)

23113EAMC/E4

£12=EHP1/En

S12=BnMF/3n

ISCISICeNES3) GC TC 290

421X CaA*Le) *(XSTC(1)=XCAI*(XCA=XST(3))
L22=2XCA=X3T(2)

AFS=SCRTCAPL/ZAF2)

CONTIVJUE

SC 7 ISUM=1eNChEY
RASCAJCISIY)*E11) *#(aJ(ISIY)+la)
SES(AJCISUY)SE12)7(AJCISUY)I*ELD)
SApISeRT(RA/RE)

SACSE4*#SGRT Lle=AUlISU%) *#=2)/SAS
XSIF=ZEReAJLISUN) »FK
XPA®=XSIC=XX1

XEARP2=XF AP w2

AVZsXPxF2evY12

RePEXPXP/RVZ

Rel=YYL/RvE

IF(ISICeEael) Ra1e/(XSI2=¥CL)
IF(ISICeEGe2) RaRr=1le
I7(1SiCelue3) Ouk=(1e=SAC/E3S)/( XSI2=XCA)
SASSReSLIvNaR

S¥zSMeSAcHF I

FAI=34161532654

SK=SR*PLI/\CneY

SYsSHM#AL/\NCnHEY

RETURN

eNg
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(%]
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SUBROUTINE FIINTLCYINTGKCTAL?
JIMERSICN xST(e)
COMMCY YCCCoSBETAZ2

CUMMON XITMC200) oXITNC20C)9ANSG2S(2CC)eSARC2(200)

COMMUN CAVXC10C) oCAVY(190)93ETAS4BITACKXCCEaNZAVILPYMGNS2
COMMON AJCL100)eISHARP¢NCHBYBATANCLICO) ¢P8TANZCICC) sFETAN2(CLICD)
COMMON FLAPANGDELTA9IGAF sALTALeGAMMY

COMMCH SBETAWXxXMeI1CPI9SARCOI(313)

COMMUN JOUL9XA9XBeXCoTANGeZ=eYCoYROJBIGSeXLBISSeBIGS9eSMELSCSS
CLEWERCOYYY o XMeITERAYSXSICCE) 9SXSI0C(E) 9 YXS(E)

COMMON XSN(B)

COMMUN FSIZ9LPeSARC(513)9SAC(E13)aLlP¥,08

CUMMON EETANCS213)9ZZTAMCEL3) 9IJel3KeXITL200) 9XUJC2CC) 4 XX

CUMMON XROUND9A2AA$323E0C2CC

CUMUCN AAAR+3BE3¢CCCC9A89589C59389T3AUSCI0D) 9a5AUSCI00)9NGALS
SUBRCUTINE FIINTL CALCULATZIS THE INTESGPALS IN
1S=ak® = 3 FOR SHAR? LeCeFlILSe

ISHAR® = 1 FCR ROUNDIZID LeZe=JILSe

IF FuILS RAVE SOUNDZI) Lefes CHISYSHIV~GAUSS

SJASRATUE

«UAJRATUKE FORMULA CAN NOT ZE USECS

IS NOT 2 S420TA FUNITION.

NCH2Y = NUMBER OF CHTSYSHEV=-5AUSS QJADRATURE

PATl = 36141532€%4
IF(ICFleESeDd) G2 TC 3
GS TC IG = 14é&
XSTCIS) = ASMCIQ)

83 Tu 12

Od 11 In = 146
XSTCIH) = YXSCIM)
CONTIwuE

ON1 = (YST(l)+*led*e2

N2 = (XST(l)=1l4d243

A1l = (ONZ=XST(2))/72N1
A12 = (On2=xSTC3))/IN1
23CS = (XST(1)*+xST(2))*e5
CMEE=(XST(2)=XST(1))*,5S
A21 = (BCS+1,)/CM3S

A32 = (=SC2+XST(3))/TVES

FCLAS = (XST(3)=xST(2))*,5

FCi5 = (XST(3)+xST(2))*,5

Aal = (FL1S+14)/FCAS

447 = (FC135-xST(1))/=CAS
SPACEZZ = (XST(2)=¥STL2))/L=wM
RTARD LPME TOm THE SIZIOND ARC.
ICLLCTRLeSEec) 6C T2 102
IFl1Ja5Ee2) GJ TS 1335

CSPACZ = (le®XSTUINV/FLIAT(.PX)
SSPACE = CSPACE/FLIAT(LEM=L?K)
i0M = 3

XCmCK = <1,

S2ACE=CSFACE

30 20 I1CHEY=I14NCHBY
NCASNIA2Y=ICAEY*L

AJUICHEY)ISCUS((ZoNC4=1)*PR]/(2e\Ca3Y))

XKSI=31waJUICrRRY)*2N2
LiFCITEAeE002) 57 T 63t
IF(XCHCKeBEeXKSI) 50 T2 21
IF(ICYeGEeL3K) SPACZ = FSPAZE
XCrC« =2 XC4CK+S320CE

SINCE EETA
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ICh = 10Mel
G2 TL cz2

C XKSI EXISTS 3Tw XSICIOY=1) AND XSICICM)
21 CCANTINJE
IUMA = ICM=1
BBTANCICHBY) = SETANCIOM)*(3ETANCIIM)=EETANC(IOVR))
X*(XKSI=XCAC<)/SPACE
c S5TaN IS JSED FOR C4E3YCHEV=GAJSS INSTEAD OF 3ETAN.

GG TG 2¢C
438 35Taw(ICR3Y) =
3ITAN FUR ITERAWTIel
20 CCNTIWNUE
133 COANTINUE
IF(KCTRLSEGe4) GT TI 4
IF (KCTRLeE3e3) oG TJ 2
IF (KCTRLeZGe2) GJ T2 2
If (ISHARPeEGel) GO TC 10
YINT = (o
8C 112 ISUM = 14NCHBY
AEC = C(AUCISUM)I*AL1)/CAJCISIM)+AL2)
110 YINT = YIMNT +3ZTANCISUY)*S3RT(A3C)
YINT = YINT«PAI/ZCH3Y
GC TC 10C3
10 CONTINUE
€ T4iS IS TrE CASE UF HANILIING INIED Le e @

S2ZEIFIZD IN 0FSIM1,.

(e}

NOF = ¢
XCA = Ca
CALL JFSIMICYINTMNOFeXCA)
& XCA I3 DU¥YYs LNLY JSED FJIR F(5) INIXFVNEwe

6C TC 1C0¢C
2 CONTINJE
XCA=Ce
C XZA iS DUMMY,
Isic=2
CALL IC2(S34S¥eXCAGISIC)
YINT=SK
60 TC 12392
2 CONTIVGE
Comeeai\NTZGAL FIR 13,
C AJ(N) 1S CaLCULATEC AND STCRED

YINT = Q.

0C 12C TSuU™ = 1eNCr2Y

AE1 = le=AJ(ISUM) .
3 A32 = (LJCISUM)I*R31)*(A32=0JCISUM))

S3AzZ = S5GRT(Acgz2)

AZC = ABL/S3ABZ

126 YINT = YIRTe+ABC

YINT = YINT#PAI/NCASY
56 TO 1066¢

eee==INTEGRAL FIr 4
SINCE ZETACY) STaV tCt AND TFT LRE
EXPECTZLI T2 3E 4WLWAYS SMCGOTmy USE GAUSS- :
CAZ3YSAEY WwJADRATURI TURMU.be
Av(n) IS ALREACY CALCULATED.
IF THIS IS THE SIXST CASE FC2 3ETAN2,
JSE A CCNSTANT FOR 3ETANZ.
SETAN2 I3 JSED FCR Z4ZVY=GAJSS I%STIAD CF SETaN2e

4« CONTINUE

IF(ITZRAe3Z02) 60 T2 15C
IF(IJe53Ze2) 532 T 121

OO0 a0




C S3ETAZ MUST 2E READ FCR THE FI3ST RUNe

x8¢

15¢

Ll A
w o~
=D O

133¢

vy

20 169 ICH3Y = 14NCHSY
38TANZ (ICHBY) = SPECTA2
NS21=NS2+1

2C 185 INC=14NS21
SZTAN2CIOC)I=SBETA2

55 TQ 1ée1l

CONTINUE

IF(IJeGEe2) GC TC 131

I0M% = 3

XCHCK = XST(2)

20 172 ICH2Y = 14NCH3Y

XXSI = FCAS»AJ(ICHEY)*FC1Z
IF(XCHCK ST eX4SI) GJ T2 1S1
XCHCK = XCACK + SPACE2

ICMY = [0vve)

6C TO 1%

CONT INUE

IIvMA = [0uM-l

ESTANZ(ICA3Y) = 2ZTANZ(IOHYW)
1+ (EETAN2(IOMM) =EETAN2CIOMUMA) ) = (XS [=XCHCK) F/SPACE2
ILM=ICHSY

KLSI = FTAS#AJ(ILM )*FC1S
wRITEC(Se250) ILMg2STANZ2(ILM)eXKSI

FORMAT(1SXa*Izwg1392Xe*B8BTANC=*9T106e7 92X 9*XKSI=29Z14,7)

CONTINUE

CINTIVUE

YINT = Co

20 193 ISUM = 1ehCH3Y

AS1 = (SETAN2CISUMI*PAIY#(1e+2JCISUY))
AB2 = (AJUISUM)*AL)=(AYCISONM)I+L4D)
SGA=2 = SGRT(Ae2)

VYIRT = YINT + AB1/SGAz2
YINT = YINT#PAI/NCH3Y
CONTINUE

RETURN

IND
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couvlyN
CIMMaN
Cu%4iy
CIMMON
CUvM Oy
CCHMIN
CIMMON
CIV1TV
CCMACN
CONMUN
CUMMI
CaMuunN

COEL =
SBEL =
PAI =

1 XSTCL
SCG4
€cli=
NCAVS

3200 N [ I ®]

CavsS

“ )
n -
%
<

XCh =

VOF =

T

< ANS IS

S ANS =

83 1 $

NCAV1I=N

LEAVE Trme LAST FPCINT JF XS1 = € SINSE THERE

SUERWVJITINE CAVITY (XxZCeYCO)
C T4IS SUSROUTINE IS CALLID FROM 2XSNZIw FIR F(S),
JIMENSION CKEX(1G0)93<TY(102)9ANSI1(10C)eSRIZ(100)48SICITICLICD)
SIMENSIUN SIC4I4(10G)eXSTES)
CIMEINSICN CAVXX(C1C0)9CAVYY(100)

YCCCoSEETA2
XITMC(2C3) e XITNC200)4&NS32S(232)48ARC2(2C)
CAVXC100)9CAVYC100)e3ETABG3ETACIXCCLoNZAV 9LPUMeNEL
AV(L100) 9 ISHAR P ¢NCHEY«SE3TANCLI0) ¢BBTAN2(I0C)9RETANZCLCD)
FLAPANGDELTAGISAF JA_TALl «5AMMA
SEETAWXXMeICCIHSLICOT(ILI)
ICUL XA oXDa X o TANGIE g YCoYR9JEIGSeXLEZISSBIS
XSN(6) o CoT9ERCeYYYeXMeITERAGSXSIC(B) 98X
FOIZ9u9SARCII13)9SACI(S13)9LPNGDE
EETANVCSI3) 9 2ZTAY(S13) el UelPCeXIT(203C) o JJC(2CT) 91X
XROUND9A2A4¢932534C2C°0
AAAL 93382 9CCCCeA3955e

SMALS ¢SS

Se
SITUle) s YXSH()

9269 TSAUSCIGN) guBAUSCICT) 9nGALS

CZelt
C XSCC 1S ThE CAVITY END 2JINT CALCULATED INM SUBe CAVITY.

CCS(2ELTA)

SINCIELTA)

0141532654

A = les

) = YXS(LUA)
SGRT(1e+XST(E))
0G(1eeXSTULE))/(24#PR])

CAvel
CXST(2)Y=xST(1)) /NChY
Is ¢
ULARITY FOR SINGLE S=ImAL VCGITEX M(TiL.
M = 14NCAVL

XST(1) +CAVS» (KLM=1)

=) RIA. 2&RT OF QOMESL = 3ETA+ SAl.
IF (KMLMeEGel) G T2 23
IF(KLMeEGeNCAVL) 6GJ TD 10

Coem=aICi{XSI) CALCULATICNe CALLING OFSiIv1.
sF (IJeGEeI4) GL TC 7%

CALL OFSIMICANSyNCFeXCA)

£ SOLUTION FOR IC1(XZIde XCI IS ICENTICAL TC XCAe

4 IF (1JeT3e27) ANSIIC(LL¥) = ANS
: GC TC 7¢

wSI1(uL™)

76 CONTINUE
Je=== ICZ(XS!

L1F(luebEe34) CGT TC 77

) CALCJLATICV.

1sit = 1
CALL IC2¢SReSUeXCALISIC)
< INLY SR IS UTILiZEu== SY IS FIR RYINT.
IF (1deEGed7) SRIZ(K_.M) = 3%
5C TC 7o

77 SR = SRIztkLM)
76 CONLTINUE
Ceeme=IC2 (¥SI) CALCULATION== JSE CHE3YSRIV=GAUSS
c CUADRATURE FORMULA.
IF (IJeGEe34) G TO 33

(XSTC1)+¥ST(2))*el
(XST(2)=yST(1))*el

(5PC5+14)/C182
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e

A22 = (=-SPCS5+XST(Z))/CMBS

ZK1 = XCA=xST(2)

EK2 = (XxCA*1a)*(XCA=XST(1))»(XCA=XST(2))
£X3 = SGRT(EK1/EK2)

EF36 = CMBS+EX3

SIC3 = 2o

30 5 ISUM = 1eiCH3Y
EJISCAJCISUM)«ATL) «(A32=-AJCISUV))
SEJ1l = SGRT(EJ1)

EF3 = (le=AJLISUM))I/SEUL

EF3A = CMBS*AJ(ISJM)+3°2C5=-xZ4

€ SICI = SIC3+(EF3=-CF35*SCRT(1le~AJ(IS M) »#2))/EFZA
SICI = SIC3+PAT/NCHZY
SIC3 = SICOo+ALIG((XST(2)=XZA)/((CA=XST(1)))*EL2

IF(lJetGe27) SIC3II(KLM) = SIC3
32 TC a1

20 SIC? = SIC3I3I(KLM)

21 CONTINUE

CeeemmIC4(XSI) ===y
2 JSE CHEBYSHEV=GAUSS 3UADRATURE FOR%JLA
¢ IN THE SAMI MANNIR AS THAT F2R I8 In

UFS!HZ.
IF(lJeGE e34) GO TC 352
FECS = (XST(3)+xST(2))*eE
FMCS = (XST(3)=xST(2)) .5
A41 = (FFCS+16)/F¥C3
h42 = (FPL3=x3T(1))/=4Cs
SICs = Co
QU 7 ISU¥= LeNCHEY
Ra = (SETANZCISUMI*2AI)»(le*hJ(ISUM))
RE = (AJUISUMI+ARL)=(RAJCISIV)+ALZ)
SPE = SGRT(RR)

BC = RA/SRE
RY = TMCSeAJ(ISIMI+TICT=-xCA
7 SIC+ = SIC4+RC/3D

SICs4 = SICe=PAI/NCRAY
IF(lJeE5e27) SIC4LLC«LMI= 5126

GG TJ 382
22 SI1Cs = SICAl4(KLM)
S CONTINUE

IF (lJecueZ7eAiNleKl%eZueld) aRITE(2933) ANSeSReSICIeSICLyKLY
TF (lJefaecTehANT oS utei3440) aXiTZ(59SS) ANSeSR931C3¢SICUeKLY
4F (IJeZGelTehitlaKLYeFGe8C) 4RITE(29E5) ANLSeSAgSIC3eSICL oKL
IS SORMAT (10Xgwe==llel29iZelt 27 ZAVITY ARE=wcnql(E16e792X) 92Xy
LeKLMz=eq]4)
C 4C(XSI) = 1/EA3 ALREAJY CALCJU.ATED.
UU2 = CCSCALFRALI*GAVYMA)I/COSIYSTIS)«0AMYL)
GC = (=ANS/PAI=SR*(Z2Z1=AL0G(JU2)/PAT)*SICE
1=SIC4/PAII/EKS
60 TO 2%
2 5C = 3ITA3+2aAl
60 TJ 2%
10 GC=EETAC+FAl
ZT42 AND EBETACC BCCY ANSLES AT & ANL C) “UST &£ SPEICIEEL INM COMMCVe
25 CINTI WL
XXS = XCA*COEZL
YYT = XCA=x3T(4)=SCZL
YYT2 = YYT#e2 ’
AXU = XST(4)=CCEIL ;
AXU2 = axUwe2

o
w




XYB = YYT2exXU2

J&dX = LGAPeXXS/(XY3#24])

CGC = CCS(3C)

SGC = SINCGC)

CFC = D=0xX/SCOM

CKEX(KLY) = CGCe=CFC

SKEY (KLM) = SGCeCFC

CONT INVE

CAVXX(1)=0e

CAVYY(1l)=De

J0 15 ICAV=3eiwCAV1ec

CAVXXCIZAV) = CAVXXCIZAV=2)+*CAVS*(CCEX(ICAV=2)+4 e

1CKEX (ICAV=1)+CKEX(ICZAV)) /3.

13 CAVYYCICAV) = CAVYY(ICAV=2)
1¢CAVS* (SKEY(ICAV=2)*4q e SKEY(ICAV=1)+SKEY(ICAV))/ 30
IF(luecibe27) 3¢ T2 103
GC TC 1401

190 DU 1C2 ICAV=1eNCAV1eZ
CAVACICAVI=CAVXXLIZAV)

102 CAVY(ICAV)I=CAVYY(ICaV)

XCCC=CAVXI(NCAV])

YCCC=CAVY(NCAVY)

CONTINUE

XCC=CAVXX(NCAV1)

YCC=CAVYY(NCAVY)

RITJIRN

£KND
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SUBROJTINE G2 (XS244524152)

SIMEINSICON XST(6)9XxI21SC2C0)9X1223C2CC) 9XI23SC200U) 9XI24SCZ0C)
COMMTN YCCCoSBETA2

SCMMON XITMC200) oXITNC220) 9 ANSG2SC200) ¢ SARC2(20D)

COMMON CAVALL1G0)eCAVY(100)93ETAS2ETACHXCCo oNZAV GLEYMGNSE
CUPMCNH AUL120)9ISHARPyNCHEY¢BBTANLL100) ¢EETAN2(LICC) 93ETANZ(LCL)
COMMON FLAPANGCELTA9ISAP WAL AL GAYM

COMMLN SBETAeXXMeICPI ¢ SARCCI(Z12)
COMMON IDJUC o XA oS e X o TANG4Z 9 Y oY JEIGSeXLSISSeEIGSeSYALSHCSS
COMYON XSN(8)y CLEGWERCOYYYQXNMQITERAGSASTO(E) o« SXSITCe) g YXS(a)

CuMMuy POIZoLFPeSARCUZ13)9SARCI(E13)9LEVe0E
CUMMILN BETRYN(S13)9BITAMIS12) ol Jei®KaeXIT(222) 9¥JJ(202) XX
COMMIN XRCUNDeA2AAGS25E«C2CC
CIMMUN AAAL ¢B3B3¢CCCCoAB9289CRe069T5AUS(130)9aGAUS(I20)9 \GAUS
THIS SUBRCUTINE 1S CALLED Sy DFSIvS.
THlS SUEROJTINE CALZJLATES TJINCTIIN G2(xSz) e41CH
INCLUCES 121(xS2) T I24(xS2)e
xXS2 1S XSI- AG2 IS THE SCLUTION OF INTEGRALS.
02 1 I&P=146
1 XSTCIAP)I=YXS(IGP)
PAl = 34161592654
CCC1=ALAG(La*XST(E))/(2e*PA1)
IF (IJeGEe47) o2 TC 100

ceel21(XSI)====y,
THE S&ME INTEGRATION AS THAT IN
SJUERGJTIND CAVITY £l3 GCZ(XSI)
NeF =23
CALL JFSIMICANSeNIFyXS2)
xI121 = NS

IF(IJeEue4l) XI215(I52) = xl21
ceeal22(XEl) mwma,
JSZ THE SAvI SUSROUTINE IC2 AS
JSED IN CAVITY JIT4 L3IC=1.
Isic=1
CALL ICZ(SReS¥9XS24ISIC)
xizz = SR
NOT:Z THAT SK 1S DJM*Y VARIAZ.ZI,
IF(IJefGes3) XI225¢(ISz) = X122
ceeelz3(XS])====,
JSE CHEEYCHZV~GAUSS 2JADRATJIRI “23vJ.a
Iiv SXACTLY SIMILAR MANNER T2 THAT IN
JFSINZ SO0R Iz,
X183 & Do
55C5 = (XST(1)+xST(2))*e5

CvES (XSTC2)=yST(1))#e3
A31 = (BPIE ¢ 14)/0%33
A3z = (=83CS + XST(3))/CM3E

OV 2 ISUM = 14NCHEY

4Ll = le=hJ(ISUY)

L2 =T (AJCISUMY « A1) «(A32-pJd(iSu™))
SKA2 = SGRT(HAZ)

TII3 = HAl/SHAZ

FIALY = CVASeAJUCISUM)*55C5~-x32

e X1¢3 = Xlc3eF313/53413
X1e3 = XI22¢FPAI/iCHIY
IF C(lJefwedl) xI123SC152) = ¥I23
caces]dicccce,
JSE CHCEYCHEV=GAUSS JJAORATJRE
EORMULA BY 2SSUVYING THAT




e TAZ KZRVEL FCNe IS S¥0JTHe
MJ = (XS2¢1e)e(¥S2=¢ST(1))*(XSTL3)=¢S2)
MV = XS2=xST(2)
iw = SGRTLHUZAV)
FPCS = (ASTUII+XST(2)) #eE
FMCS = (XST(3)=XST(2))*,5 |
441 = (FPCS+1e)/F¥C3 |
A4Z2 = (FPCS=X3T(1))/=4C5 |
xIc4 = Qe i

DU 13 ISUM = 14 NCR3Y
TPA1l = AU(ISUM)+asl

T24A2 AJCISUY)+idel
STP = SuRT(TPAL1+T2:22) .
TaT = (S3TAN2CISUM)I*FPAI)=(1.+AJ(ISUM))/STP
< =3TAN2 IS CHE3Y=GAUSS VERSISN SUR 8ITe T THE SICINC ARCe
FaA = FMCOYAJCISUM)*=2C2=xXS2
STe = SGRT(le=AJ(ISUM)*=2)
Fus = FMCI «ST2+(3ETAN2(IS2 )+PAII/H4

16 Xi2¢ = XJ24+(F4T=~F43)/F6A
XI261 = (I24+PAI/NCH3Y

< 2TTAN2 IS USED FOR SIMPSONTS RULE.
X6 = ALUSCCXST(3)=x32)/(xS2=XST(2)))
(> 1S2 1S TRANSFERRED THROUGH 32=A3GJMINT.
‘ X162 = XL3*(8ETAN2(1S2)+PAI)/Av i
X124 = XI241exI2642
IF(lueEGetl) XIZ24SLIS2) = xT2¢
30 T 101
| 19C xI21 = XIZ21S(1s2)
i %332 = %1225¢152)
Y122 = x123s(1s2)
xIZé = ¥1265(1S2)
161 xS24 = =xI2i/PAl=xlz2
c 1AB/)ECAESE/)AYAAG+)S(TSH(SOS/)AYHAG+1AFLACSIC(G0LA=1CCC=B2EX
XSZ23 = CCC21=ALOG(CCS(ALCAL+3AMMA)/CISEXST(S)+344MA))/OAL ¢
I xS2C = ¥S28+x123
| X320 = =xl2e/7al
j AGZ = (XSZA+XS2C*XSZ3)#Hw
I TF (lJeE@e2TeAhDelSZeEGe2) dRITZ(69352) XI21eKI229X1Z23eXI1264152
' 15 (1JeEGe27¢ANDIS2e53610) 4RITECS9S2) XI219¥1224xI239x1260l82
IF (LueCGecs7eANCelSieCde30) mATITE(S9E2) AIZ1eXI224XI234Y 1264182
22 FOPMAT(10Xgwme=I19lZ2¢I3¢l64 IF S(Z) ARE=c=wgl4(Z14e792X)e2Xy
A w]S2=we14)
<ETJRN
EnNc
vy
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SUBRCJY
DI8EINS
caMMuN
CIMMCN
CUMMCN
CINMON
CIMMON
COrMMOTN
CIMMCV
camMmgn
COMMON
COMMON
CImuin
ceMMeN
241 =

TINE RMINT (SeSMeMID)
ICN XST(g)
YCCC4SBETA2
XITMC200) oAITNC260) 9 ANS32S(220)9SARC2(20C)
CAVXC1CO)9CAVY(L1CC) 9 SETAEGBETACIXCCCoNCAV oLPYMgNS2
AJUC100)¢ISHAR24NCHBY43STANCLIIO) 9 EETAN2CLISC) 9 ETANZCLITT)
FLAPANSCELTA9ISAP AL AL 95AYMA
SBETA9XXMgICPI9SARCLI(512)
IDUCOXA g XD e X e TANG9Z oY CeYaJBIGSeXLELSSyEIGS4SMALS LSS
XSNCE) CLEGERCOYYYoXMoITERAGSXSIU(E) ¢SXSIOC(E) 9V XS(3)
PS1Z9LP9SARCIZ12)4SAICIUE12) WLV HDE
BETANCS1Z) o BITAMCSIZ) o 1o LPKeXIT(20C) ¢XJJ(20C)4Y2X
YRIJIND9AZAA 922556202
AAAAGESBEGCCCCaADIED9CoelooTSAUSILICO) 9aGAUSCICE) ¢NGALS
3e141592654

1% (12PleZdel) 60 T3 10

0L 12
XSTCIS
GO T2

00 1 IS

XSTCIS

IS = 14¢
) = XSNCIS)
o ¢
= le6
) = YXS(IS)

COUNTIwut

Xx1l =
Y¥l =
yria =

My - ww >

Ve t4 UV = (W (0 O
O ar e b DY e (0
muo

man
" n

n
<
(]

Ag]1 =
k&2 =
iF(M]IG

XST(4)*SINCIELTA)
XSTC(4)=CCS(DELTA)

YY1l
(YST(2)=xST(1))*.E
(XST(1)+xST(2)) *ef
(E8CS+1e)/CBS
(=£C3+xST(3))/2E3

(XST(1)=le)?e3

(XSTC1)*14) %5
(EM1E5=XST(2))/321¢
(EM1E=XST(3))/5P1¢

(XSTL3)*xST(2))=e5

(XST(3)=XST(Z))*,%
(FPC3+1e)/FNMC3
(FPCS=XST(1))/5vCE
eEGe4) GL T &

IF (MIWweCGel) GO TO 2

IF (MIGeEGe2) GO TC 2

AJCI) ARE ALRZAZY CA_CULATEID IN SJ3JUTINE
tFINTLY AND STSRED IV CCOUMIY ARER.

SR=0
Sv¥=Ce
pc 2¢
5x1 =
6Y1 =
SGyl =
FF3 =
Frl =
FXe =

ISUM = 1eNCHBY

le=&J(ISUM)

CAJCISUMI+AZI) »(AZ2=-AJCISUM))
SGRT(GY)

Gx1/85v1

Ced*aJ(ISUMI #2235
FXlexXx1

FX22=FX2%*2

X =
FF31 =
2 =

Fx22+vY12

EXS/FX3
YYL/FX3

SR = SReFF3I*FFI]

= SMeFFIeFF3Z
Sk = SR*PAI/NCREY
= ShePAL/NCH2RY

| R—
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3cC

30

30 Tu 100C

CONTINUE

IF (ISAAR2eEQel) G2 T 1C8
ISHAR® = 1 MEANS ThAT THE FZIL <4AS ICUNDED LeZe

SO THAT THAZ SIMPSCNTS RULE IS USED

ISRARP = G VYEANS THAT THE FIIL 4AS SHARP LeZe

SU ThAT CHEZYSREZIV GAJSS FOIMULA CAN B8E USED AS 3ELCW.
SR = ¢

SM =0

DU 30 ISUM = 14NCHBY

ST11 = 4J(ISUM)I+All

sTi2 AJCISUM)I+AL2

F«1 = ZETANCISUM)*SGRT(ST11/STiQ)
UN1 = ESFIS#AJ(ISUM)+3¥15=xx1

JN12 = UN1w#»2

JN13 = Unl2eYYl2

FX11 = UN1/UN13

FK1Z = YY1/UN13

SA = SReFK1eFK11
SM = SMeFK1*FK1Z
= SRePAI/NCHEY
S¥ = SHU*PAL/NCHEY
60 To 1050
CINTINUE
TRIS IS THE CASE ThAT TRE FJIIL HAS ROUNDED LeZe
NIE = %
XCA = Co
CALL. JFSIMI(SRe¢NCFoxZa)
IS OJMMY=es=alh,Y USZO FUR CS(S) IV IXFUEW
NUF=2
CALL JFSIMI(SY4NOFyx2A)
69 TQC 1c4C
CONTIwLE
USE CHESYSHEV=GAUSS “JRWU.A SINCE EZTA
IV THIS REGION IS S4I2TH.
SETANS (ISUM) ARE A_READY CA_CULATED AT tFINT.T.

SR = 0.

S¥ =2 ¢,

SC S50 ISUM = 14NChHEY

SSL = (S2TAN2(ISUM)I2AI)*(leeid(ISIV))
PSY = (LUCISUY)I+L4])*(AJCISUV)+L62)
SAPSM = SLRT(28SM)

FF4 = PSL/SUPSM

PSN = FMCS~AJ(ISU4)+F3CS=xx]

Sewz FS\Nee2

FFal = PSN/(PSANZ+*YY12)
FF42 = YYL/(PSNZ+YYL2)

SE = SReFF4eFT4]

S =SMeFFasFF42

CONTIVJUE

SR = SR*PAI/NCHEY

SV = 34=PAL/iCnZY

6G TO 10660

CUNT INVE

XC& IS CUMMYe CMLY uSZID FIR IC2 IN =(5)
¥Ch = Co

Isic = ¢

SUBRCJTInNT IC2 IS ALST USED IN F(S),
CALL ICZ(SReSUMexCACISIO)

RETURN
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SUEROJTINE ARCS2(SZeXZsYC)
CTAMCN/ THICK/TH

IS CALLED FRUM F(S) AFTER CZAVITY SJUBROUTINE.
S29 THZ TITAL ASC CINGTH S2 IS CALZJAATED BY THIS SLUBRIUTINZ,.
FOR BETAN2 FINDINGe ARCLEN AND EB3ETA ARE USES

FAl=36e141552654

X2=eS

IF (THelLEeleE=6) 60 TJ 1
YZ = (TH*#22=425)/(24*TH)
AG23ATAR(=X2/Y2)
XCMZ=xC=x2

YENMZsYC-Y2
ALSATAN(XZIMZ/ZYCMND)
8T=nG2=AL
PET=BI/(2ex?Al)
XCHM22=XCMZew2
YCMZ2=YCML»=C

S22 e*PAI*SART(XCMZ2+YCVZ2)*P3T
6C TC 2

S2 3 le=xC

CONTINUE

RETJRN

END
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SUERQUTINE ARCLENCYSSeX_e¥=eISiT2)

COMMIN/THICK/ Tn

COmvlv YCITeS3ETA2

COMMUN XITM(Z2C0)9XITNC20C)9ANSG2S(200)¢SARC2(20C0)

COMMON CAVX(100)9CAVYC1C0) 93ETAS93ETACIXCLCoNCAV 9LP¥MgNS2
COMMON AJUC100)eISHAR Py NCHBYe3ETANCLIIC) o EETAN2(LICL) 9EETAN2(L7L)
CIMUON FLAPANGCELTA9IGAP9ALTAL s GAUME

ComMMCN SBETA9XXMeICPI9SARCOI(513)
COUMMON IDULO XA XSe X o TANGOEP9YCaY3 e EIGSeXLEIGSeSIGSeSMALSHCSS
CaIMYUN Xx3N(3)y CoZoERCHYYY O XMgITEFAGSXSIL(E) gSXSITCIE) 9YXE(E)

CIMMUN PSIZeLPeSARCIS12)¢SARCL(ELT)4LEMGDE
CoMYON SETAN(S13)¢BITAMIEL12) ol Jel@KgXIT(27C) oXJJ(ZID)9XTX
COMMCON xFOUND9A2RAGB28BE9C2CC

SOUMMIN AAAA93BBD5eCCIleAE BB CEWTETSAUS(200) oW GAUS(LIC2)9oinGALS
PLANQ=CCINVIX CASCAGI IF wWAQJZ AND 4AlZ2STh.
IFCIS1IIZeEael) GO T2 10

LSSIX4=Xi

5¢ TO 11

AT1=Ze*xKH=1e

*XL=1le

Sy2=xXIClCwe2

PYZ=YCCCweg

IF (THelLZeleZ=s) GO T3 3

CT= = (THew2=422)/T4

CENC =P X2+5YZ=XCCC+CTH*YCCC
CONSSSGRT(CTne ez 44 s CIND+1,)
LAT1=6SINCATL/CONS)

ARTZSASINCAT2/CO03)
XSSTeSv(AAT1=AAT2)#CINS

2 T9 11

XSS = A==kl

CSATINGE

<ITUfw

ENS
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SUBRUUTINE XCYCUXCEGYCBaCXeCY)
C THIS IS CALLED FIR FLANJI=ZINVIX CASCADL,
COMMON/THICK/TH
Xx2=eS
IF (THelLEeleE=8) GO TO 3
Y2 = (TH*#2=425)/(24*TH)
JK=LY=Y2
DK=CX=XZ
IF(JKeEGeGe) GU TN 1
AK=UK/CK
AKZ2zAC*# w2
X22=XZww2
YZ2=YZ2**2
R2=xZ2+YZ2Z
SR=SGAT(R2/(1e+AK2))
XC3=XZ2+ER
I‘(DK.LT.U;) KCE=XZ"SR
YCESAK = (XCE=XZ)+Y2Z
G0 T3 2
1 CCONTINUE
XCe=xz
Ce=TH
3o
XCE
YC&
2 CONTIN
RETIRY
END

i~

Y.

"nnc
cConn

=

vV
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SUBRCUTINE SHAPE(XeYe3ETAWIS1I2)

COMMLN /THICK/TH

CIM¥ON YCICeSBETA2

COMMOV XITM(200)9XITN(C(2CC)9ANSG2S(20C) ¢SARCC(203)

COMMCN CAVX(100)9CAVY(1CC) 95ETASBETACIXCCCoNCAVILPUY NS 2

COMMUN AJC190)9ISH4A24NCHBY923TANCL00) 9EBTANZ(100) ¢EETAN2CLCT)

CUMMUN FLAPANSDELTAQIGAP AL AL oGAMMA
CTMMLN SEETA«AXMeIC?I4SARCO2(513)

COMMON IDUL o XAoXBeXCoTANGIE P eYCoYRoJBIGSoXLSIGSyEIGS9SMALSeCSES
COMMON XxSN(S)o CLEWERCYYYY XM ITERAGSXSIC(E) oSXSI00(5) oY XS(5)

CIMVON PSIZeLPeSARC(S13)eSARCI(EIT)GLPNM,H0E
COMMUN BETANC312)9nITAMCS13) eI Jal Ko XIIC200) 9xJJC2CIIeRIX
CIM¥Un XRCUNDeAZAA9223E9C2CC

Cu¥MLy AALAGE5BEWCC AL eB59CE9DEGTSAUS(I0C) onGALS(ICC)ohGALS
iSeCLivEX CASCASE CASZ.

SAal=341461552653
IFCIS112eE501) G0 T3 1

CONTINGE

IF (T4ebEelet=6) GO TJ 2
SX2=XCCCwe2

PYZ=YCCCee2

CTH = =(Thee2=,23)/74
CINI=Ox2+2Y2=-xCCC+ClTA=YCCC
YCC=CTH

YLLc=YCLre2

YSCIYZUl=boer (XwwZ=¥=CEND)
SYS=SLKT(YSC)

Y= (=YZD+SYD) #eS
YOxS=(Ze?*X=1e)/(Z2e*Y+Y(CC)
SETASATANIYIX)=FAL

50 TL <

CONTINGE

= 0.

TAz=PA]

NTINJE "
TURN

™M uvoOm=<
£LMOm
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sFCue3Cecdl) GC T2 3

CALL FARC(PFXloeXLFPAeXx191S1I2)
CALL FARC(PFXZoXL=A9X291I35112)
XI=X1e(X2=X1)*PFX1/(2FX1=PFX2)
CAL. FARC(PFX3exiL”AeX391IS1I2)
IF(PFX3)ivced

Xx2=x2

x1=x1

IF(A=E)1C0410011

YsXx3=231

IF(YeLEeCe) Y=0o

3¢ TS 12

YSX2+ZR1

CALL FARC(PFY ¢XLPAGY9IS112)
IF(PFY) 54292

x1=y2

X2=x2

IF(a=38) 2C92Ce21

Zsx3*iR1

6% O 2¢

2=x3=CER1

CALL FARCIPTZoeXLFA9Z9eiS112)
IF(PFZ)2424%

50 TO «

Fr= AES(PFXX)

IF(PP=ZRZ) 29694

X=r3

GC TC 7

wXITECE99) J
FORMAT(1Xe2nJd=e12)

STC?

RETUPRN

ZND




FINCTION ALTKENC(XXoYYoXogi)
SIMENSION XXC1)eYY(1)eZ2(21)
IF (N)1ele2
AITCKEN=YY(1)
RETURN
2 IF (NeGTe20) N=20
M=N+1
dv 3 K=1lM
3 22(K)=YY(K)
30 ¢ I=1leN
23 4 JsIeN
4 ZZCu+i)22C1)+(X=aX(CI))2(220U+1)=Z2C1)) /(XX (u+l)=Xxx(1))
AITREN=ZZ(N+1)
RETURN
ENC

»-

SUSRJUTINE DET
SITZRY  REVISID ©
REAL N
SIMENSICN A(S09350)eSAVIA(ST930)
IF (N oEGe 1)6C TO 66

RM (AsNeD)
=25=13

~
<

(8]
ol

- -0
Nivw = N
36 S J = 1NN
CC 5 T = 1lehv
S SAVEA(Ieu) = A(Ié)
e
5€ T9 13
12 K = € +1
12 1 =K + 1
4 L =%
Ge To A7
Y LSS
7 4 IF (ASS(SAVEA(IeK)) eGTe AL2SCSAVEA(LGX))) . = |
P If (I oNEe WNNIGO TZ 18
IF (L «E3e¢ XK)GC TC 28
J=« *
2 ROw INTEZRCHANGE

5 To a3

g s J * F

SAVEXY = SAVEA(KeVJ)
SAVEA(KJ) = SAVEA(L.J)
SAVEZA(LeJ) = SAVEXKY

IF (J oNEe NNIED T3 22

= -C

VNS
[T N}

!

GC TV 31
36 1 =1 +3}

31 CUNTINUE

IF (SAVZIA(K9K) oEGe %) 50 T wé €2=-20-73
M = SAVEA(IeX) /7 SAVIA(KeK)

SAVEL(I9K) = Co

Jsz<K+]

GC TC 3e

J = J o+ 1

SAVEA(Ied) = SAVEA(IeJ) = ¥ » SAVEA(KeJ)

IF (J oivEe NNIGT V2 35

IF (I ohEe NN)ZC TG 20

IF (< enhEe (NN=1))533 TO 12

™ n

) (.
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* SAVEA(IeJ)

IF CAES(D) oLTe leI=26) 30
CCNTINUVE

=2 =C

RETURN

D = A(lel)

RETURN

B = Qe

RITE (o9e351)

RETURN

EORMAT(//5K9 TERROR MESSWGE
SYetMATRIX IS SINGJ.ARe 0F
END

T2 ag

]
RWIMANT SET =

Cet 717)
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T4IS GIVES SETACX(XSI))e

SUSRUJTINI 23B3ETACXXeRBETAGIS1IZ)

CIMMON YCCC4SBETAZ2

COMMON RITMC20C) exITN(2D20)¢ANSG2S(200) ¢SARCZ(200)

CUMMON CAVX(100)9CAVY(100) 93ETAZ ¢3ZTACoXCCCONTAV 9LF¥MINST
CUMMCN AUC100) ¢ISHAR P yNCHOYGEETANCLII0) ¢ BETANCLID0) 9 SETANZ(LLD)
COMMON FoAPANSDELTA9IGAPsALTALGAMMA

COMYuN SEETAWXXMeICPT¢SARCCI(Z12)
CUMMON IDUL 9XA¢XBeXCeTANGE®9YCeY?9 JEIGSeALSISS¢EIGT9SMALS T SC
COMMON XSN(E), CLTeERCoYYY gxMgITIRAGSXSIC(E) 9SYSICOLE) 9V YS(2)

COMMON FSIZeLPeSARC(S12)eSAICI(E12)¢LPMOE

COMMON EETANCSI3)9BTAMCELZ) ol Jol Ko XIT(200)eXdJ(20229X2Y
COMMON XROUNDeA2AA¢2235¢C2CE

COMYMON ALAA9ESESSeCCCCoASIEE9CE 9 0BeTSAUSCLICO) 9wGALUS(ICT) 9 NGALS
I1=5eE=3

ER2=5eE=3

IFCISIIZeEdel) &0 T2 2¢C

C IS1I2={ FOk Sl.

-

vy

1 FIR S2.
LPMAASLPM=1
SMuLSSSARCILPA)
IF(LPello?%) GO TC 1G
DSS=SARC(LP)=~SARC(L>+1)
XLPASXX
GS TO 21
SMALS=SARC2(LP)
IFILE«E562)G0 TU 210
XoPASXX
JSS=SARC2(-FP)=SARC2(.2=1)
CONT InuE
X1A=XLPA
X1B=Xx1A+.C21
CALL SARC(TAK9XLPA9X13541S112)
IF(T44LTefle) G2 TU 3
X1A=x13
50 TL &
CALL MCSEC(X1AgX129ZR19ERZeYXeJlleXaPAQISIIZ)
50 Tu 11
XX=3 e
6C T2 11
XX =XCCC
CALL. SHAPE(XXeYeRIETA$ISLII2)
EZTJRY
END
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SUBRUUTINE FARC(FARWXLA9X1Z4IS1I2)

CUMMON
CaIMMON
CoMMCON
COmMvQN
COMMQN
COMMC Y
COMMON
COMMON
CIMMON
CovveN
COMMOY
COMMLN

VCCCoSEETA2

XITMC200) eXITN(2CC)9ANSG2SC250)9SARC2(20D)

CAVX(100) 9CAVY(17G)93ETAZ93ETACIYCCCONCAVILFMMoNSE

AJUCI00) 9154AR2¢NCHSY933TANCID0D 9B TANZ(L10D) 92ETAN2(120)

FLAPANGCELTAGIGAP4A_TALaGAMMY
SEETAWXXMeICPI9SARCCI(512)

IDJLoXAgXBeXCoTANGOZ29YCoY29JBIGSeXL2I3SeEIGSeSMALSCSS

XSN(B)e CLEQERCoYYYoXMeITERAQSXSIT(E) ¢SXSICCCE) 9YYE(E)

PSI2eLPeSAPCIS13)9eSARCI(S13) el MeDE

EETANC(S13)e3ITAMCE1T) ol JolPKoXIT(220)9XJJ(20C) o XX

XROJUNDoA2AA9=238¢C222

ALAA 9 EEEE oCCCCeAcoBBeCoe 39 TOAUSIIO00) 9aGAUSILILC)gwbALS

IF(XLEAeESeX13) GO TS 1
CALL ARCLENV(XSSeXaPlgX1Z9IS112)

50 TO 2

XSS=0e

CONTIVUE
FARSUSS=xSS

RETURN

NG
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