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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 t1PCAS ” 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 rap idly

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 d i f f icul ty  in running PCASL once one becomes familiar
with PCAS.

1
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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

o Specify the dimensions for data.
o Read input data.
o Exercise Newton ’ s iterative procedure .
o Calculate lift and drag coefficients at the end of

each iteration.
o Calculate the cavity profile.

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

o Exercise Newton ’s iterative procedure in calculations
for the five integral equations to find the f ive
unknown solution parameters.

x: Input and output data in array S X S I ( 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 ) :  x 2, downstream flow angle .

STOL: Control variab les 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 1(1) of integral equation F(l)
for special ease of foil shape with rounded left
end. Called from subroutines: F1INTL , RMINT, CAVITY
(see Reference [1] for F(l)).

ANS: Final answer for the integral 1(1) of equation F(l).

2
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NOF: This is a controlling variable passed on from the
calling subroutines :
NOF = 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 - OFSIM1 called from CAVITY OXFNEW at

F(5)

XCA : Integration variable passed on to OFSIJ~!l only ifNOF = 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 OFSIM2. (see [1] for g1(~ )).

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

XXII: Returns value of g1 (~ ) to OFSIM2. The parameter
is passed from O~’SIM2 to OFSIM3 in the form ofone element of an array (XITC(I)) inside an
iterative loop.

IP: Number r~~erring to the control point; IP = 1 to LPM.

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

6) SUBROUTINE OFSIM5 (ANS5)

o Calculates values of F(5) us ing Simpson ’s rule and
Chebyshev-Gauss polynomials.

ANS5: Value returned to loop in OXFNEW for equation F(5).

7) SUBROUTINE F1INTL (YINT, KCTRL)

o Calculates integrals in integral equation F(l).
Called from OXFNEW.

YINT: Value returned for integral each time F1INTL is
called.

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

3 
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8) SUBROUTINE G2 (XS2,AG2,1S2)

o Calculates g2 
(~ ) in F(S) given integral variable

~~, i.e., XS2. Called from iterative loop in OFSIM5.

XS2: Abscissa subdivision points from which g2 (~ ) are
calculated, i.e., ~~.

AG2 : Value for g2 
(~ ) returned to OFSIM5 after each

time it is called.

1S2: Number of control points on the second arc S2.

9) SUBROUTINE RMINT(SR ,SM,MIQ)

o Calculates r 1, r2, r3 , r4; m1, m2 , m3, m4 of equa-
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.

10) 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.

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

11) SUBROUTINE 1C2(SR ,SM .XCA , ISIC)

o When ISIC = 0 used to calculate r4 and m4 of equa-
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 r4 and m4. 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 OXFN EW or for OFSIM5 or
CAVITY.

= 0 called from RMINT .
= 1 called from CAVITY IN OFSIM5 for F (5).

4
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12) SUBROUTINE MOSEC (A ,B,ER1 ,X ,J,XLPA ,1S112)

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

A ,B : A root of i (x) = 0 exists between A and B.

ER1,ER2: Accuracy controlling variables where
jX 1 

- xl <ER1 and ]f(x
1
) .- f(x) 1 <ER2 .

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

J: Number of iterations done in MOSEC.

13) FUNCTION AITKEN (XX , YY ,X ,N )

o Interpolate the value corresponding to X with the
data of XX(N), YY(N) specified by Ait~en 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,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,1S112)

o Calculates arc length of small intervals between
XL and Xli 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 tellin g the routine whether the
upper or lower edge of the foil  is to be looked
at; 1S112 = 0 for the lower edge, ISlI2 = 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. 

~~••



XCB: X-coordinate of returned point on foil.

YCB: Y-coordinate of returned poii.t on foil.

CX: X-coordinate of cavity endpoint.

CY: Y-coordinate of cavity endp int.

18) SUBROUTINE BEBETA (XX,RBETA , 1S112)

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.

1S112: Control variable; = 0 for the lower portion

19) SUBROUTINE FARC (FAR , XLPA ,X1B ,1S112)

o Calculates the difference between the arc length
DSS and that corresponding the ~-coordinates of
XLPA and X1B.

ISlI2 : 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. A lso 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.

1S112: Control variable to tell the subroutine whether to
look at the upper or lower face of the foil.

6
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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). In

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 canability

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 CZCC .
In order to calculate the piano—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 f lat plate ; ISHARP, specifies sharp or rounded
leading edge; ALFA1S, flow angle ; GAMMAS, cascade stagger angle ;

SOLIS, solidity of the cascade.

7



3.1 INPUT DATA FOR PCAS (PARTIALLY CAVITATING CASCADE CASES )

DATA CARD NO. SYMBOL DESCRIPTION
1 NGAUS Number of subdivisions used

in Gaussian integration.

2—4 TGAUS(I) Abscissas of Gaussian inte-
gration .

5-7 WGAUS(I) Weight factors of Gaussian
integration.

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

9—13 DELT(X ,Y) Increment for numerical cal-
culations of partial derivatives.

14 TH The thickness in percent of
the piano—convex foil.

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

AAAA ,BBBB , CCCC Coefficients for terms in the
equation of the cross-sectional
shape of the lower face of the
propeller blade. These co-
ef ficients are used in the
second equation for x values
along the cross—section where
.2 < x < .8 (see Reference 2
for the f orm of equation)

16 A8,B8,C8,D8 Coefficients for third equa-
tion of cross-sectional shape
where x < .8 (see [2] for
the form of equation )

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

A2AA ,B2BB ,C2CC Coefficients for first equa-
tion of cross-sectional shape
where x < .2 (see [2] for
the form of equation )

8
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18 IFLAG1 = 0 - for regular runs
~ 0 - for runs reading data
from CASCLIN. 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 plat-~ in
degrees. Used as an initial
solution.

SF4 Always set = 10. Used to stop
computation if the calculated
arc length Sl becomes larger
than SF4.

BETAB Body angle at point B.

BETAC Body angle at point C.
(ini t ial ly assumed value )

20 LPMS Number of control points over
the ~ coordinates between

= -l and b. Used for first
arc length Si. (see Reference
[1])

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(1) to
SXSI(5).

= 0 — for use of previous data
in which c~ se data will be read
either fro... a data card (i f
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

.9
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IREAD Used for controlling where data
is read from . Either tape or
card as above .

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

21 NITER N umber of f low configurat ions
to be calculated in 1 run .

MSTOP Number of iterations to stop
the larger nest.

MAXIT Number of iterations for
Newton ’s loop.

NHK 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.

22 ALFA1S Flow incidence angle in degrees.
(see Figure 1)

GAMMAS Cascade geometric stagger
angle in degrees. (see Figure 1)

SOLIS Solidity of the cascade

~ 
c, in Figure 1)

SIGMS Cavitation number
1 2

=

23 DE,DG,DF Finite di f fe rences for numer-
ical derivations of in sub-
routine OXFNEW. These are
replaced by DELT (I,J), no
longer used.

24 SXSI(I), I = 1,5 This card is necessary only
if IFLA G = 1; SXSI(I), I = 1, 5
correspond to b, c, a, A and
x2. Values for SXSI(I) must

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

10



25— (25 + LPM) SARC(l), 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(l) BETAN2(l) 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 i- 1) ,  BETAN2 ( LPM2 + 1)

11
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3.3 TYPICAL DATA SET-UP

20
.0765265211 .2277959511 .3731060~ 37 .5108670020
•6360536307 .74~~331 90 65 .8391169718 .3122344283
.563971~ 273 .99312~ 5992
.15-27533871 .1491729865 •1420961093 •13168o6364
.1161945320 .1019301198 .0832767415 .0626720483
.0406014298 .0176140071

0.7
.0000001 .0000001 .0000001 .0000001 .0000001
.3000001 .0000301 . 0 0 0 0 0 0 1  • 9 0 0 0 0 0 1  . 0 0 0 0 0 0 1

— 
.0030301 .0600301 •0063001 .3000001 .0063001
.000uOOl .00~ 03 01 .00330 01 .000 0001 .0000001
.0000001 .0003001 .0030001 .0000001 .0000001

.00
0.5 0.01133 — 0 .0632553 —0.00 41395
0.1034867 — 0.4542559 0.53G~ 437 — 0.247618 1
0 .0000365 — 0.66331 12 0.1579089 —0.3 673004

0 40
0. — 13~~. 10. —13 0. — 180.

71 30 40 1 5 0
1 1 3 1

8. 37. .625 1.2

.U02037’s .055~ 454 •15521~~2 .0433760 .0184135
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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 :

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

W(I): Repetition of input data WGAUS(I) .

X(I): Solution parameters corresponding to SXSI(I).
Each time these appear they are an updated
version of those preceding them.

CAV(X): This gives the x-coordinate of the cavity
endpoint.

CAV(Y): This gives the y-coordinate of the cavity
endpoint.

P ( I ,J) : Partial derivatives of Function F ( I )  used for
Newton ’s method.

YINT4: Solution to 4th integral of equation F(1).

SOLNR & SOLNM: Intermediate calculated values of integrals ,
only used for checking the numerical accuracy.

F(X): Residue of each function F(l)...F(5)

CLINF : Lift coefficient at infinity .

CDINF : Drag coefficient at infinity .

CCDD: Drag coefficient.

CCLL: Lift coefficient.

L
/D: Cavity length to chord ratio.

BIGS2: Arc length of the face of the foil. Either
upper or lower face.

XCCC: x-coordinate of cavity endpoint.

YCCC: y-coordinate of cavity endpoint.

14 
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XS2D : Intermediate values used as a check for
progress of program. Can be ignored.

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

BBTAN2 : Slope of foil profile at Chebychev-Gauss
subdivision points.

15
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4.1  TYPICAL OUTPUT DATA
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2: • 5 A 2 5 ( 1 3 . ) : . 4 1 A 1 3 3 ( 4 3 3 A J 3 1 — 1 3 )
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.RITE tb,5E.~~0) IH ,X*’q

~R 1 T r t,.3.b~~1) PCTA ~~, ~0TAC
I~~1 1L (6,3 55 ) ,~,A A A A ,3 3 b 9 , C C C
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~RII5(.,~~~l) xIt0Ui~iJ,A2AA ,d2 ,!3,C2CC
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.‘U1E( 13 ,13 : - .) D3,13 3,, DF ,SF4
s-’ (UL (6,1521) S~ 5 IA2

‘391 FO~”~aT (IIFLO .6 )

~9 1 F3R ~~A t ( 1 Q X , . 6 2 T 4 .( 1,J) .,5 ( F 1 Q . B , 2 X ) )
5 5 9 1 .  F J p ~’1LI ( 2 3 3 X , . r H L C <~~5 5 S  3~ ~ - A \’) CD’~V E x  F O I L :
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567 ~D A T ( 20 * , . X RO  3:* ,F10.6 ,2X , .A2 (&:.,F 1O.~~,2x , .B259 :.,F1C.6 ,2X , ‘C
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79, F ) r ~’ 1Ar( ’ l 110)
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C C A L C J ~~A T C D  F13iA’~3T-l F D~~Q 3 R A ~ C A L L E D  ‘C4 ’~~C~~~ — — 
C A E ,~~:,C5 A~ID 08 A S S  C 3 0 F F I C I E ’ - ~T~ F~~~ r~~LY N 2 I ~1AL~ C I ?  X 1~~0AT 0R THAN .5.
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-
~~~ C A L C U L A T E  SETA .

1 3 2 1  FD k M A T (5 5 1 4 . 7 )
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C F 1 L45:C , D A T A  .01313  90  R E A D  S I T I r k  F~~3M
C D A T A  CA~ 0, F 150*3:5
C T 4 ’ E 1  , IF IF.ZAf):l .

551 F I - - 1 A T ( 1 2 1 3 )

~C 1 F12’~A r(4I 8)

~ 3c  C 3 4 4j 1 5 4 0 1 4 . 7 )
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1 ~~~~~~~~~ ~ F :1.C—5 A~~0 25.0-3 ~~OD 0.

2 2 ~ F ‘“ .1(3514 .7)
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1 3 2 4  ‘ - A N 1 3 3 X , 3 H 0 L : ,~~14 .7 , 2 4 , 3 l33: , 1 l4 . 7 ,3 - t h F : , E 1 8 . 7 , 2 X , 4 4 l S F 4 : ,(14 . 1 )
1 5 2 1  F , 4 U 4 T ( 1 t , 4 , . S 8 E T A 2 : ~~,~~14. 7)

:5 T A  2:S~~t 112 1 / 1 3 3
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B 0 1 A C :S C TA C a~~A 1 / 1 8 C .

C
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‘~~ 2 :L- ’M2 -
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C IS P IA,(?:0 C ..) !.. IPIAR P L .E .
3 1 F0~1 R D J 9 D L ) 13.0.

Se(T A:S~ LTA .PA1 / 180.
DO 999 1~~.(L:1,’~ITE4

C FF FA IS PSOV IDCI3 FR.1M CXF.EW , 3JT YF THE L~~ P DIES ‘JOT GO T4POUTH
C IT, F F 4  C~ PRISET V*LU ( ‘IJST SC USED.
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SOLID :SOL LS
SI0M A :SZ(~MS
LF( : .p iK .(Q.1)  60 10 2 4 0
L F ( ’ 4 n~~.L C..~~) (.0 TO ~41
I~~ ( ’ .n.’. CC . i)  03. T (~ 2 4 2
3 A C ,”A :5 .1C ,~, I . — 0 . . 1 . F L J A T ( I . J K L — 1 )
.2 14. 2 4 3

242 ~ 0L1D :3u- 1 S .0.1 .FL 3AT (IJ I (L—1 )
t,J I.. 2~~3

241 CA’”L ):GAhlA S.2 . .FL)AT ( 1,JKL— 1)
00 1w 24 ,3

24 0 AL FSCO :A LFAI S—2. ‘FL )A1(IJ’ (2 1)
24 .4 C31~ T I 4 L ~S

* l:* I I
A L F . . 1 : A L FA 1 D . PA 1 / 1 8 0 .
O G A ~~:1 ./SOLID
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FLAPA ’,:C.
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66b F3R~ AT 1* .16e-1I’.C 1C-E~~CE A’~GLE :,C14.7,i*,610AiMA: ,E14.7,1(,9F’S0LIflLT
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*3: 0 .
YC :0
*6 :0 .
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~ 32  13J  T ( i C Y ,: liC1) A D , . 2’4 . 7 ,2 * , 1 7 J~~? 3 R  SE P .  ‘ O Z N T : , t C l 4 . 7 , 2 * , 2 O r I C 3 V s
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C ~1A. T  I I E 1 A T i V E  ~‘l~C E3U~ 0.
C S A S I C  FLj. F I d A T  OF 1- 1341 D LA T E  
C 1 1 1 0 * 4 4  IS 1 3 .35* F C * I.J~~3(* 3F I T E * A T I D 9 S .

I T E R A :1
I F (I F L A .E5.0) I TERA:2
IF !.IFLA ~~.E3.3) 1*EAD :1
9165:0.
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XLOi.:0.
XI~~CRT :XA /53 .
DO 245 I1.’~C:1,50
. 4 Lj~~:xi lI  01
X14IG H XLC .4X1 ’ICRT
CALL ARCLE3I (5,XL0. ,XIIIGH )

~48 313S 31&(..S
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C SX~~I(2):XSIC
C S*sI (3 ):XSIF
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..F * I F LAG.L:A.u ) SO T) lb l
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*54.25,775) SXSL (2 ), SX S I (3)

776 P0f~”AT (2 (14.7)
SO TI 629

7 1 3  SE 5 1 . 2 F E A C ,S2 4 )  $X S I (1 ) ,5X S t  (2),SYSI(3),SXS!(4),SXS !fS)
620 F3 -~’4T (5El 4 ,7)

~ 2 9 .2 s21 IC :1,L?M
421  5 5 A 3 ( 14 1 3 4 3 , 6 2 2 )  SA I ( C ( I C )  , S ET A ’ I ( I C )
622 CIII 1,11 (2514 .7)

30 1621 IC :1,L PMM I
1621 R E A C (I *C 4 D , , 2 2 )  SA~~~0tiC ),50T*’ (2 (IC )

! F ( I F LA S . 5 3 . 0)  53 13 4 5 0
liD 10 4’*1
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4 3 1  C 3 ’ 1 L ~~J E
160 1CP1:C
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1332 ~ 3r ’ 4 T ( 1 C * , 1 4 I 1 I T 5 * A ~~iD’ 1 1.O .:,12)

00 550 Ir ~~:1,5
*5 0 Sx 1 O ( 1 r ~r ) : S X S 1 (  ISP)

S F 11 154.(.Sc..2) STOL :STDLS
IF I1  TE~~5 . 0 - ~i . M S T D ” )  S1I,.. :S T) 2 L

C

C

C A L L  O X F . 0 / t  SxS1.ST )L ,IIAX IT, IT’i,03,)F ,FFF4)

C

— 

6 30 C0P.113.~U(
00 537 101:1 ,5
*50.1 101) :5xSj( 301)

537 i*1l51&,536) 1Di,S* 1(I01)
536 FG,~”A1 ( IGX, 5HSXSI I ,11,2#):,t1’4.1)

CSPACC :11.. 5*511 1) ) (FLII A IC L’K)
IlCS’AC :0.5.CS~’ACC
FSF AC (:CSPAC (/FLOAT (LPM—LPK)
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C ZCP I :C F D R  F I ’JDlN0 5*51 (1) . 1.0., S * 5 F I ) : Y T ’3 C I )~~ T PI :L FO R THE REST.
C 4 L 1 3 1 3 A 1 1 3 ’5 OF ?~~S5.SUAL D I S T U B J T I D S  IC”?.

l F t l l E * 4.(~~.1) 50 13 36
3w 35 Ib :1.LP$

35 I L,5 .t1:) :BL TA ”l (ls )
3 (4 37 ld:I, L FM1

37 ~ET A- ~r3( 1 d ) : 3LTA I( Ib )
DI 3 5 5  I3;1,LP~~I1

355 ~ S I * 3 2 ( I s )  :
3 5 CC!.TI. U C

• 3.37 :C. ,.. (413F41 .&AM”5 )/CO $ (SX51 (5)+GA’ jjlA )
J 12 2 : J IJ 2 . . 2
33 25 L 1.:1,LPM
L ’:,.C

C P1 1-46 CEC x S 1 P )  ~EXT.
C F C .~ IrI S F1I *sT .5T7~~3 A RC P3*113’S ~~ 
C CP ES SA S E D  C ’S 01 4*3 P1.
C L~~:I IS : .EA R 145 1.0.
C L~~~ I”I IS ‘45*5 IllS ...E.

LF (L~- .C Q.j) C.. TO 521
1 F(..R .53.L”l ) 3) TO 52
0 2 : I X P (X I T ’ 4 ( L r’) )

3 *114(1 ) IS CAL C JLA T EO j .  3FSIM ~ 3~ 3*FNE . FOR F(4).
02 :32b.2
C S (_ r):1.-131322 .42
033 1w 522

52 CP ILr ):’. SIGMA
53 1w 522

521 CP(LP) :i .—0w 22
522 C 3 ’S T 1 ’.JE
25 C0’S11400

C E U ’ S E T 5 O 3  431
C
o ) 3 , C 2 1X , P C Y , * C X F f X T 1 A : ) 1 ’~~ L I o C
C ) 3 , 9 1 l X , CY , 3 x ( N E K r I A : ) 2 — ” ~~_ C P O
C E C A P S F — ) I I T S X S : 0 2 1 X

E:A :sF ..2_ ) 1 I T SX S : ) 1 1 x

C •0:)4C CY
C ) 3 — ’ F ’ L I DC :) 31 SCY
C )5—”P L I1’C :)2C’CY
C ) 7— ~~PL I °C:) 11 CY

) I C  1SX0:)46 ‘CX

C CCAP S F* .2,)2 (CC*:)’~1DCX
EC*~~SF,.2,)1 LrCy:)2 (~~Cx

C EC4 ~~SC* .7_ ) 1 1 T5)’S:)l (’CX
431 31 )0 )1.7E.A RSTZIFI

C
C
C’’’’’’’’• .M&I’S L’4SCRT 1.. ~ * a a* . * a .~~ . . a* *~~ .* .* . a* . . . . e .* *. . .* * * *.* * * * *. . .* *. . . .*
C - 

*

C *

C Cr F O R .  110 1.0C3N0 *50 ~2 C ‘4J$SE.* DF C3’ST*Di. P0I~(TS O’~ 52 IS FI XED
C I S  SU B4O’JT I0 .E  DFSI I5,  I.E.,
C HALF OF 1i5 P31’~T U SC) F OR 3(T A
C *1-4S625 II C3’I ’iCS = G2 ,

Do ;oo ‘4CR :
1F( ’ I IC P.CO, l)  GO TO ~31
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IF (NCP.E . . .LPMMI)  63 13 682
37 : Ex~~(4’4S02S(~aCR ))
02 :
CR2 (N C r’) : 1.—L2’U022
4.0 TO 640

611 C?� (’SCP ) : — S I G M A
03 10 680

6~~2 C P 2 ( N C P )  1.—U J22

~ 30 C O 0 . T I * J E
C

C .a . . b .. . .k ~~ A I P  .3.5551 l.... ....... a• ** • 1  • . . .....* . . ..*f l..... . .. .. .. . . ..  * a * * *a

A F4 :A~~S( FFF 4)
L F AF A. GE .SF4 ) OC TI 1135
GO 1.. 1134 -

1 1 3 5  .1 IIE ( b,1136)
1 1 5 6 F0 ,1”AT (OX, .F (4) IS 1)3 L A S S O  ID C A L C I J L A T E  801* .)

C t 9D XAx (XSIP ) ~ ISST.
1134 C0~~IL’SU (

IS 152
C FIr - sT 31114 FOR A R C 1 

3) 100 LL~~:1,L?M
L? :Lr U_ L L~~* 1
CAL.. D3SLI ) (X YA,bET * ,15 1S2)
XXXI F) :xyx
35 1 44113 r’) BC IA
I F L.. i’ .E.. .L?’1) :01*5:3514
L F ( I T O R A . L E . ? . S.T J F 1 )  GO 10 100
.1115(6 ,131)  L’ ,S A R . 2 L ?)  , x x* L ’) , F ( L P) , B E T A N( L ’ )

110 CU ’.T l ’ U E
101 ~ O A T  11 X ,2 1:,13,1* ,S S A R C : , 5 1 4 . 7 , 1 X , 4 6 X * X , E 1 4 .7 , 1X ,3 ’ I C P ,E14 .7 ,  

M A T ’S IY,SEP.T 2 . , * a * . * . . . .* * t * . * . . .* * * * * *.~~* * * * ~~~* * t * * * * * * * * * * * * * * *
*

C B ETA F )M A DO S2 
C SAkC2 rIAS 3(0* CALCULATE)
C I ’ . SJSISD JTI’1 0 )FSI15 A SO
C 5 1 1 3 * 0 3  14 CDII)’. 5*5*.

1515.2 : 1
3-i 42’3 ..L’:l,LP IIl
LI’:LLP
CA... 333ETA (XYX ,BET * ,151 S2 )
IF (LP .5 (4.1) ~(TAC :BC IA
*X * 2 (L P )  = XIX
B O TA I I 2 ( LP )  : 8514
Z F (I T ~~IA .LE .4STuP1 ) SO TO 329
dr(l15 16,239) LP,S A S 2 (LP) ,*~~x2 C..?) ,~~~2 IL?) ,3 (TA *2 (LP )

239 FCr.. 1- A T C 9 X , . j : b , 13 , 1* , * S A R C 2:* ,5 1 4 . 7 , IX , .X X X 2 : b ,
.5 1’. .7 , 1 X ,  .C’2 :. ,0 1 4 .  7 , 1 . 4 ,  ‘3 5 TA ‘42 :. 14. 7)

3 29 C3 ’ SI 1500
42 9 CO ’STI’*JC

C *

C
C •**~~~... ...1-j4I1-4 L S S C R I  2.....a.a.. .a*..**. .*..*.*a.....e *.***.*..*...**.***s.***
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x .Fj : 3j513X’CP (lTr ()
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C I I 1 ()  = *L P 1 ~~S 1 B C I 1

135 C0 5 I 1~~.lC
C 443 2) F C R  S2 P 4 * 1.

‘,S21:~4 S 2, 1

~S 23. :‘. ~ 2—1
5*12 : C S * S 1 ( 3 )— S X ~~16 ? ))/5S 2

~ 33 -i I K : ~~ ‘SS21
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x.-~S2— SxSI (4).JS1D

13.442 2~~A .a 2
w C O I / (U * * 2 +U A 9 2 )

1401 &A~~.!.’X*’eXR32/~~A I
C )FET2 :—C3S (351A42 (II*))
3I~~5 T 2  :— 5 I ’ S ( t h E T A 5 2 ( I T~~))

152 3 * :  E % ’ ( — A \ $ f , 2 5 ( I 1 ’ ) ) ’ 3 . D x / 1 3 U 2 2
C SC I S  S L ’ r L A J Y  C 5 L C U -..A tE ~, AT “CSFS AS

5 ’ .~~3 2 S ( j ) ,  S T C ( 5 3  I ’ S C2 ~’’1O5 A R E A .
4Lt~2 3S2)X’C°2C111()

_ 2 ( 1 T 4 )  :—XL ,-2.C 36512
XLP2~ SI3C12

338 DSIIMUC
SPACE = C S P A C E

1.. S’CSPACE ~FL ( 2).0. 5 ’ F S P A E ‘ F L ( L P M j )
CO.~AG : S.~~.CSI,~AC 0*FD(2) ,O.~~.CS?A E .FDC L PM1 )
30 111 104 = 2, LP M~~,2
LFUUA. ,~C.L’K) ~PAC ~ :
C L I F T  = CLF 1 .S PA C E ’  (FL (  I UA ) . 4 . . FL ( I U A 4 1 O 4 F L C I U A 4 2 ) ) / 3 .

111 I S A 6  = CDRAG .SPACE .(FD (IUA ),4..FD (1JA .1).FD (IJA+2))/3.
33 321 104 = 1 , ’ 4 S 2 A . 2
C.1FT CL IFT ..,AP’2 ...F,..ZCIJA ).4. ’F ,.2 (IUA+b ).FL2CIUA .2 ) )13.

321 CORA G = CDRAG .6Ap2a(rD2 (1JA ).4..FD2 (IjA.1 ).F02 (IUA,2))l,3.
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C — A D D  TIlE FU~~CCS ON C *V 1 T Y  PO *T IOS S.
C Sj ~~4 1.ol~~’.5 * C Y C  C A L C J L A T E S
C T H E ~U L’1 T ON TrI O O FFE R S LA D E  ‘051105 C O R R E S P .  13 ~HE C A V I T Y  END FOIST .

C X A : X CC C
C Y A : Y C C C
C A L . .  X C Y C ( * C C C 5 , Y C C 3 , C X A , C Y A I
C L I C T  : C L 1 F T + ~~1 G M A ’ Y C C C 8
C )KAG = C )*A G — 5 . I O M A b Y C C C B

C * 0 C C  4 4 3  Y C C C  4 * 5  140 0 * 3  °) I ’4 I S  IF C A V I T Y ,  C A L U L A T E D  IT ~
C Sue~~o (4T.3~[ C A V I T Y
C $1315) IN C3M IC* .
C

C... . . . . . . . y j flp 4 145551 3 h.....*..*..*...*.......**...*.......***...*....*....*.

C D IN ) .INF IN 2—1.
. J 2 w1 C 1 3 S ( A _ F A 1 + S A ’~~ . ) / C O S I S X S I C 5 ) 4 G A H M A )
DO~~N :C3S CAL F A1.SA MM&) .C S( 5* S1 ( 5) .64 r M A )
B I ‘4 F :0 • S • SI S ( A L  ~ 4 1 • S K SI  (5 )  • 2 • . 4  M M A )  / 0 0 4 5

£15F 6.5 .PAL 61’SF GA MI A
C C STI ’~ A~4-3 A L S T A R  4.~E e A S E D  OS V E D C I I Y  A T  J P S T S E A 4  I S F I S I IY  IP ( X , Y ) .

COS T
C. .SIA* :CLLFT
JI1.F:).~~.S.RT (1. .U2J1 .b2 ,2 . .U2J1*C ) S ( AL C A 1 _ 5 X S I 5)))

C L I ’ 4 F : C L S T A S . C C S ( A I ’ 4 F ) - C D S I A R * S P J ( A ! l F )
C 31 5 F: C 5 14*  • S I ’. ( -4 1 ‘,f ) + C) S IA A • CO S ( A Z  S F)
CL 1 s F C L I ’ S  C / 0 1~ F~ • 2
C ..II4F C..2’F/UIt.F ..2
. * 1 1 0 1 6, 1 1 7)  C L I ’ S F, D I ’ S F

117 COj. ..4F(1A, 34~~CL 1 ;,F 35 C3INF: F ISC 5 / 1 / 2F - 3.U I ’S F a. 2,5x ,6HCLI~:F:,E1 4.7,

~ 1X , 6 h C D I\ F : ,E14 .7)
.~. I T E ( 6 . 1 1 S )  c I ’ S F

h1~ F O ~~MA I( 13, ,5 4 t,C 1 9 F  15 3 5 1 4 . 3 4 50  F R O M  M3~~E’iT U M  ES\’,S.IFI’SF :,El A .T)
I T E C o ,  .32 1)

2 2 1  F ..l~~ A I I 1 X , 4 - r l — — — CCL. . ~ CC3O 455 BAS S ) 25 Lii IS A L F A I  D !RE .’”)
CC :C..~~T 4S.C33 (4..F 4 1 ) — C J S T I R . SI \ I A L FA 1 )
C C L :C~. S T A 1 * 4 I . ( A L F A 1 ) + C J S T A R * C ) S ( A _ FA 1)

•‘110( 6, 101) CCCC.CCLL ,ALOD
isi Fj A T (1 X ,~~1CC3):,51 4.7,1X,54 CLL:,514.7,1X,44L/3:,E14.T)

i~~(L I C ’ ~5 .L C.MST0 F 1 ) 4.2 13 140
C
C
2 •~~~S * t * b t * * I 4 s .  4.’SEsT 4 •a* . . .* a , -*a* ** .a . . .g *e* . . . . . . . . . , . . , . .* * . , . .. .* . . . . .* . ,
C - *

C *
C CAVITY SnARE .
C A L S C A 3 Y  C A L C U L A T E D  15
C SU S SOLI T IS E C A V I T Y .

1 1( 1  6 ,25  fl
2 3 7  F 13 t~IA T t~~X , ’ — — — C A V I I V  $ll A i’I. 

‘4CAV 1 : N CA V ~~1
ID 2B5 4CAV :1,’SCAV1 ,2

2~~5 J R I T E I S . 2 - ’ 6 )  C A V X ( X C A V  ) , C A l Y f l ( C A V  )
236 FO1~’ j A I ( 1 ’ 3 X ,*x :. ,L14. 7 , 1 0x , .Y:. ,E14 .7 )

C *
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C
C .... *.....44L, 1450.11 4 .. ..* .•a•a . .e .e .a . . . . .. . . . . . .e . . . .a* . .. . .. . .. . . . .  .....•

C

140 CON TINUE
XCCC Q.
YCCC O.
.~~JlE (6, M 23 )

*25 F 3 4 ~~4 l t I / ,  O P O O R  9 3 8 1  S H A P E  
3w *2 1  I 51? : 1 ,51

C A L L  4 .HS . r 5  ( X , ’ ( , S (TA , l )
921 .‘ITE (6 ,822 ) X ,Y
i22 FOIl~~AT (5x,.X:.,F1O.3,2Y, .y:e ,F1O .5)

45.15,., 7
.RITE (7 ,763) SXSI (1 ),SXSIC 2 ) ,S (S1 (3 ) ,S X S I I 4 ) ,S X S L C B )

!6o COMMAI(5C14. 7)
Co 766 1C:i,LP~

76.. •5~~tE( 7, 7 o ))  SAR C( IC) ,3ETASIIC )
751 FDRMAT (2 (14.7)

CC 1766 IC:i,LPMMI
1 156 .*I 11 (7,701) SARC2CIC) ,3CTA *2 (IC )

IF (ITF4.SE.MSTCP) GD 1... ~~~9

~~ I( I :~~“l(—t
S ? A C E CSI’A CC
,-~~P A C 5 : h C S r ’ A C
C) 50 IY 1,LPMI
IFCIH.E3 .1) 60 10 51
IF 11~~.E4..L-’~’i) 50 I) 55
1~~~ 1~~.E4. .L1c1) 63 1) 91
IF IIM.E. ._ -’< ) 03 10 96
IF(I I .G1..’’( ) 63 T O  33
*~~:— l..s r A C E . F L 1 3 A T ( E 1 — 1 ) . H S 0A C E
*Z (1) —1. + sPAC E .FL3ATI1 ~~~2)
oZ1 2) X2 (1).SPACS
421
X ZC4) :121 3)+SPAC (
5) To 99

33 S P A C E : F S P A C O
-Sw ’ . CL :MFS HA C
* v : : 5:T .- l~~”4 c E .  Sr’ A 5 ~~F_ C A T (  1’ l . .P ( )
xZt1):A ~~E l .s?A C 5~~~L 3AT(L ~i— L ’K—i )

Z ( 2 ) : * Z  (1)  .~~‘A C(
• A Z (3):A~~13) ‘SPACE

11. ) :X  2(3) +S”A CS
,, :3 :;G .2:1,.,
5~

53 1w 151 -

31 3 5 T 5 I l ( L * K L )  0 . 5 . (5 L r A* ( L ’ < 1 ) . 9 O t A * ( L ’ ~~~ )
50 TO 151

98 3 E T A M C L P * ):0 .5a (9(I44 (L?1)+35T45LP (,1))
SO 10 151

51 3~~T4M(L):3. i~ E T A 5~ ji) ‘BETAS (2))
51 10 151

55 5CTA Ii(LPM1 ) :D.5’(851A5(FM1).BSTA’i (LPM))
152 :3~.Ti*JC
50 03511400

I F ( I T ( SA . 0 4 . 1)  50 13 6
00 “1 IC:i,LPM
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4 1 30145 (lC ):4ETAN ( 10)’ (1.—XX 4) .30TAS3 (~IL).XXM
33 4 2  IF& :1,LPMI

4 2  B(IA M ( L F G ) :B E T A M (I F G ) . ( 1 . —X 4 ,1 ).SE TA IO (IFC)’X XM
130 425 LF0 :1,LPMMI

425 95T4 ’12 (Z~~3) : 35TA.’42(IF5)’ (1.— XX ~~)p 3ETA02 (IF5).XXPI
30 Mt ~2 IK’:1,5

812 S X. I ( i*~~) :SX SI (i5P).C1. — X X l )  • S X S I ) C E R P ) .X X M
S lIt. S A: ITL IA.1

IF 1 i T 5 R A . S T . M STO~~) 53 13 2d
C 1.. 1 61

29 .5110(6,29)
29 F1.H MA T ( 5 . 4 ,2 6r U T E S A T I O S  lAS TE R M A I SA T C O . )

~ 35 C3SlI *U (

~ 1uP
0*0
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O N M U S  1)..L,*A ,XB ,1 ,TA’iG ,E ,YC , YR , JS I G S . X L R I G S ,  eI~~S,S~~AL S ,DSS

CJ~ M... *s’S(5),C C1, E,E *C ,VYY ,X M ,LTE D A,SX SIQ(5) ,SxSI)D (5),YXS(5)
UM ML’, PSIZ,L? ,~~A SCt 513 ),S4*C1 (513),Lcr ,00
J ’1M13 ’4  BCTA ’1 (513 ),BCTAM (51 3 ) ,1J,L’i(,*11 200) ,xJ4 (200) ,X3X

COM L’4 xP J’S3,4244,3233,CIC
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1:6
L F I I T E I A . , . E . 3 )  4.3 TD 272
31. 67 1113:1,5

57 ,,*ITE(5 ,:6) ! I w ,X I I I J )
1’: F3S MAT (A X ,2 1X ( .1 1,21):.514.1)

2?~ CO~~l L * o E
*= S11:2..C5

S1 6 2 . 31
IFI .(1) ...T .SI1) 1 (11 :31 1

IF (~~C2)._ T.S I13 ) X( 2 ):S It0
S I 1 1 : x ( 2 ) . 2 . .D 6
I F( ’ . ( !) . LT . S 1 1 1)  X ( 3 ) : S 1 1 1
1F 1 X (4 ) .L T . S I I )  ‘I(4):S1b
515: (0 • S • ~ A I —..A ‘ISA ) • (1 .—G .02 )
I F( CS) •LT.1 .1 ..3 13 1,
LC (X (5) ...T.S15) X(5):SI!~
j o  TO 79

l c L F C A C S C X (B f l . G T . 5 15 )  X(5) —5I5
7 9 C O ) 4 T I~~U 5

DO 68 110:1,5
58 4RIILCs ,oS ) 1 1 J ,X C I I J )

10:1
F C F I l )  

33 20  ~~ :j , 5
20 YX SCIK ) :XU )C )
5 C ONTI -SJE
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SO8*O U TI ’.C F 1 I -’4TL C4~.CULA TC S 145 ! S T O G F .A L S  TN F (S ).

‘(LT rL 2
C S L _  F 1 i ’.T .. I Y L . 1 2 , ”. T ’L )
* C T k L  : 3
CAL . .  F 1 1 - ’.T L ( Y 1* ~’3 , ( TN L)

: 4
.. L.. 111 ,1.. (Y I ’ 4 1 4 ,< 10,L)

F (IJ.L ..1) .!-~ITt. (6 ,423 ) Y1 ’lT.
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~~~~~~~~~~ 
5(I)

‘~~ ( iJ .L..2) 4.I Y j  5

~~ I 1 ...E’
~.. 1) ~~~~ 13 4

1~ (213.0- ...) uC TI 520
(1 1 3 . F~~.*) s. 13 521

.5 (1J.(~~.:> G O TO 322
Sw TO 5 2 2 2

: - i = 2
v * O ( 1)  : * L 1 ) ’ O E L T ( 1 , 1 )
4. To  5

3 ~ 1P : —F ’ .

lASh ) = * C l )  —-3.S L I (1,’l ?
5-.. 1w

~~~~ 
: —F ..

~( 1 . i)  : ( C 1 F — F I) /(2 . .’ E L T( l , l) )
313  : A
Y * S (L )  .(1)

‘*st 2) : *(2)’,,~5LT (1,2)

~~ 1 ,,. :
!.cC ~

— :
‘ S ( 2 )  :

5
TO 5

321 13 = —~~~~
-.11,2) : (i1?—F1 ~~)/(2. wELT (1,2))
y~~ScZ ) :
*45(3) :

: 5
53 T&. c

~~z ~~~ :

3222 ~10~~- A
- ( 1,1) : (~~j i-’.F 1 .) / ( 2 . EL 1( 1 , 3) )

C (2) A’4 -3 T I ! ) 

~~ 30 1” :1,5
36 vX S ( I~~) * (t M )

= 7
330 ONT1 ’ .JE

: £L..GC C OS (A LF *i 4f,AM M A)/ C 3!CY X )C B) GA”4 *)1

4*1 : YXS(4 ) .$ 1StQ ..TA)
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1112:111 .‘2
CONI : CC Ct — X K K X ~~P A 1
X RK C..

C.
00 331 P~1I. = 1,4
CAL.. 4’i I 4T (SUL 5~~,Sj..N~~,”I3 )

= SOLSI
XM M I ( ; i I f l )  : SwLSM
XF- .HA —X s4I (’~I0)/PAI

:
I F  (~~1G.t Ld .1) X(II5 : C3’S1 .**1t(-MI2 )
IF (.1 I . . E 4 ..1 )  XM MM : CCN 1 .X DiI(MIO)
IF ( “ 1 0 . 5 3 . 4 )  *4.54 = — X 4 . R 1 ( I I~~)
O F CNOS.l: ri.4) XMMM = — X M M I ( ~~I2)
I F C M j 5 . E ~~.3.AN0.IJ.53.7) 1*1 15 (6 ,425) S3L ’4R ,S3L *~

425 FO I~~ 4T ( I .4,.SQL’Sk:.,F20,10,2X, kSOLSM:.,F20.1O )
*44 :
XM M X M M + X M M M

35 1 C C N T I ’ . U L
C C A L C J LA T L 3 N  OF 41 (ZSTA1) 

XS 1F1 : .4.41+1.
X SI M S = X X I — Y X S (1 )

: X X 1 — Y X S (3 )
X SI ’C = X X 1 YXS( 2 )
*5111 2 : XSIPI .’2
xSI ~~b2 : xSIM8~~’2
xS115 2 : X SL -M F *• 2
X S I M C 2  = X SIM C *’2
*RA = s .sr(xS1P12.1 112)
5.59 : S ..PT (*S1M32 ,YY 12 )

~ )A 1 C * S I ’-~~2 .YY12)
PAD = S-.~~ T(XS1MC2 ,YYi2 )
T41.. A TAS C YY1 #X S IP I )
IF CX~~IF’1.L0.O.) TrIl a : ‘A 1 + T I I A
1t119 = A TA S C Y Y I / X S 1 1 3 )
IF  ( * ~*I ~~:.~. E . C .)  T113 : P4 1+1413
T rI IC : .T’.’UYY1IxSI~~F)
IF (x S I ~’F.- .5.O . )  IrlIC : 241 .1410

= A T A S ( Y Y 1 ~~X S I 4 C )
IF ( XS I’ IC . . . 0 . 3 .)  Till) : i~A I + T 1 I tj
5.51 = S 4 . S T ( 5 R A~~*F~8 * 5 . R C / P R O )
1~1 111 .S~~(Tr l IA .T r $i3 + T ’1IC T ,lID )
CC T 41 : C3S (Trt ITl)
S i T ri l 5 I -* (Th Itl )
p 2 C C  : 4.~ • (X5R *CD I41—VMM *S1141)— *L 41
F 3C 2 : 1.11’ (X FR*0114i .x ’IM .C IT41 )+Y,(<X
I~ (1 13.50.7) F C Z )  = — 12C0
I F  (113.00 .7) F (3) :
I F  I I J . c .. ) 60 TO 346
iF  (113 .56.3) 60 TO 3*1
IF  1113.56 .10) SQ TO 342
IF C IJ .E1O.11 ) 03 TO 343
IF  ( 1 0 . 5 6. 1 2)  53 TO 344
IF (1 0.55.13) 50 10 3*5
IF (10 .013 .14) GO TO 346
IF CI J.E lA.15) (.3 10 347
TA 2S : TA * (YX S (b) + S A M M A )
P 12 ,5) —RR1 ~~TA2G ’ ( X 4RIC1 ) ’C 0 T Il1—X~ M I (1).SIT4I)
P (2,5) = P 12,5)/PAL
P(3 ,5 )  = — R q 1 .T A 2 ’~~ ( K R 5 I ( 1 ) ’ s ! T 41.x ’f l l( 1  ).COTIII)
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P (3,5) = P( 3 ,5 )/PA I~~1A 2G
: 5

Y * 5 ( 1 )  = x (1).DELT (1,2)
30 15 330

341. FP~ F 2 5 0
F P 3 : FSC)
10 : 9
1*5 (1 ) : X(1 )— D E L T I 2 , 1 )
03 T O  330

34 1  ~ ( 2 , 1 )  : (~~~ 2— 2 C ) ) f ( 2 . ’ D( L f(2 , 1) )
C 113—5302) I 12 .’ DO LT (2 ,  1))

Yxs (1) ; X I ) , )
= X (2)+0ELT (2,21

10 = 10
5) 13 330

342 F F 2 = F2CO
FP3  : F 3 C O
YX S (2 ) = X 1 2 ) — O C L T (2 , 2 )
I J:), 1
4.0 113 330

343 ~ (2,2) = (FP2—F2CO )/(2. ’O(L1C2 ,2))
2 ( 3 . 2 )  : (F?3— F3C3)I(2. .OELT (2,2))
YXS (2 ) .412)
1*5 (3 ) = *C3).0 (L1 (2 ,3)
10 : 12 -

~~ 13 3 3 0
34 ’ . FP~ = F 2C3

FP3 F3C ~
YXS (3) : 1 (3 )— D O L T (2 ,3)
10 : 13
oO 10 3 3 0

345 2 12 ,3) : 1~~~2—F2CC )!(2 , ’OELT (2 , !))

~ (3 ~~3) : ( 3 ~~53C))!(2. ‘)EL I (2,3))
1*5 (4) = ~C 4)•C5LT(2,4)
YX S( 3) :x (3)
113:14
51 10 330

!~~6 FP2:F2LI
51 3: F 3CC
Y * 5 ( 4 )  : K ( 4 ) — D S L I ( 2 , 4 )
10 15
53 T~ 330

3 4 /  ~ 1~~,4 )  =
P 13,4) = (F P 3—F 3CC )/(2 , .D (Lt (2 , 4))
V * 51 4 )  :X C 4)

C P t ’ . )  
10:16

1* 51 1) *( 1) •DELT ( 4 , 1)
1 39 CAL.. OFSP.2 (ANS2 )

IF( iO.EC.i~~) 03. 10 5 15
IFIIw .56.16 ) SC TO 513
1F (IJ .E.a.1 7 ) GU 10 614
X F (LJ.E). 19) GO TI. 615
IF (1J.(Q*2 0) 53 10 515
IF CIO.E6 .21) SI) TI. 517
IF (I 4.L0.22) 50 TO 518
!F 10.CO .25 GO TO 521
IF (IJ.L~~.24) GO TO 622
L FCI J .LQ .25 ) 513 TO S23
IF (1J. (Q .26) 61? tO 624
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613  ASSI ~:ASS2
10:17
1*51 n :xc  1 )—O CLT (* ,1
GO 10 199

61’. AN5.. 44S2

V XC. 1 1) X ( 1)
GO T O ~~~

615 ASS F :A 9S2

14 19
YXs(2J :X(~~).OCLT (4,2I.AES (X(2))
61) TO 199

515 A 45~ (’:ANS2
1J= ~ 0
YXSC 2 ) :X (2 )— fJ 5LT (4,2 )~~A P S tX (2 ))
53 TO 199

b i 6 A i..I. A 5S2
?14 ,2) — (AS,)I P—A ”SOJ )/ 12. hDE LT (4 ,2). A8S (X (2 )))
1*51 2) :X 12)
113:2 1
Y *S (3 ) :XC3 )+QEL T I 4,3) .X (3)
133 TO 199

6 1 7  AN~~1)~~ A~~’S2
14:22
YXS (3) :X( 3 ) —D C L T I 4 , 3 ) * X ( 3 )
50 13 199

51: 4*S1~j:A’.S2

~‘ (4 , 3 ) — ( V . S 1 # ’ — A t J S j 4 . ) / C 2 . .D 5 L T ( 4 , 3 ) ’ X ( 3 ) )
YX S (3 ) :X (3)
10:2 3
‘ fX 3 ( 4 ) : ) ( 4 ) . Q 5 L 1 ( 4 , 4 ) * A S S C ( ( 4 ) )
GO T O 195

~21 4IA:A*S..
14 :2 4
Y)5t 4 ) : X t 4 ) — D 5 L T (’ .,~~) •AB S (X I 4))
53 I J 1~~~

622 AN9 A ’,S2

Y * .(4):X 14) -
II :25
14515 ) :x (5) ~DELT ( ~ .5)
.,C. 113 193

s?3 :5A 1.’.S2
10:26
YXS(5) :X (5)—DE LT( 4,5 )
50 11) 139

4.24 9Sb:A: 132
PC 4 , ~ ) : — (  8* 4 — 8 5 3  ) / ( 2  • ‘OELT (’ , 5)
I X  4.15) (5)
FF F 4 FI4)
YX5(5 ) = .4(5)

c
C FIR S ) CA L C U L A T E  THE P IYSICAL C C O Q D I N A T E S

~34 TH5 5*0 POINI 35 C A V I T Y .
C TIlLS SU6SOUTISE FI?IOS TI E (*0 P31S T g: VACTT Y .

113 = 21
915 CAL _ CA 4’ITY CX CES3 ,Y ENO )

C tHEN )140 S 2— THE A SC OE *STP $ 3~ TIE 503 050 WE TTE D ‘OQTION .
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C CA L L  5J3- (13J T 1’~5 A*2 S2 34 TH IS PJ*’030 .
CAL L  A P C S 2  (52 ,XCE I ),ICEND )
I F U4.E.a .27) ~ t 5S2 :S2

C F1 -’~AL L V  00 L ’ .TO F(S ) C )M U T A T I3SS.
CAL.. O F 4 . L M 5 ( 4 1 5 5 )
IF (IJ .t ’2.21 ) 53 TO 323
L F (i J . L I . 25 )  GO r~ 321
IF (14.00 .29) 00 10 322
IC (113.15.30) GO 10 923
15 ( 1J .s C . 3 1 )  4.) T 0  324
IF ( 1 4 . EC . . 3 2 )  CD TO 325
I F  (1J.~~O.33) 03 13 326
IF 11 1 3 . 1 0 . 3 4)  5) 10 827
IF IIU .O6 .3’41 ) Go TO 330
I F  (~~J .51 . .35)  03 10 328
iF (Iw.CO . T6) 52 TO 925

8~~0 F (S) = — (S2—4~1S5)
10 = 28
T X S (1 )  : XCI).DELT (5,1)
GD 13 615

921 A *~ A !.S5—52
= 29

1*5 11 ) X( 1 )—CEL T (5 ,1 )
So 11) 815

3 2 2 1(5.1) = — (A~i’—(A~1S5— S2 ))/C2. kOELT (5,1))
Y X S C 1 )  = X U)
1*3(2) = X (2)+DELT (5,fl’43S (X (2))
: 30

GO T O o1~
523 ANI ~ = A :155—S2

1* 5 (2) = x (2 )—C 5L 1 (5 ,2 )~~A 3S (X (2 ) )
14 = 31
4.3 TO 815

5 2 4  ‘(5,2) : — (A~~?—(A 5S5—S2))/(2 .’~’CLT (5,2).??S(X(2)))
1x 5 2  = 4 (2)
14 : 32
Y X ~~13) = x t3 )+D(L T(5,!)~~X (3)
33 11) 815

925 A4 ’~ : A ’;55—S2
1* 5 ( 3 )  = x ( 3 ) — O E L T ( 5 , 3 ) * X C 3 )
1.) = 3!
63 1.~ 815

326 1 (5.3) = ..(A7iP~~(A4S 5 52 ))F I2 . O 0L T (S ,3 )1Y (3 ))
10 : 34
y 4 5 1 3 )  = ( ( 3 )
1*0(4) = x ( ’ ) . O E L T ( 5 , 4 ) ’ 4 3 S ( X ( ’ . ) )
33 10 515

9 2 7  A ’ S )  = A \ S 5 — S 2
YX S (4) = XI4)—OE LT (5,4)*A 5S (XC ’))
10:341 -

00 TO 815
530 CO ST 1513 5

P 15,4) : — C A N P — (A ’ S S 5— 5 2 )  )I(2.’DELI (5 , 4)’A 8S (X (4) ))

~.4S (4) .4(4)

~XS(5 ) : X (5)+OELT (S,5)
10 = 35 -

GO To 815
828 A’1 )~ = AS S5—S 2

.4 (5 )—D O LT
10 :36
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so t o
829 P (5,5) — (Af ~iP—( ASS5— S2))I( 2. .D5LT C5,5))

00 Lb S IK :1 ,5
54.6 W~~1 l ((6.4-.67) (P11.4.13) ,4:1,5)
6 6 1  F 3 * M A I (3 X , .’II,J) .,5(514 .7,2X ))

d~ I 15 (6,~~:11 8I552.’CCC ,YCC
_
~~1 FOI .UA T(20x, .bj t,52=.,F ),Q.5,2*,.XCCC :.,F1Q .’3,2x, .YCCC :.,F10. r )

S C!.. A :~~L A * + 1
DI. 25.3 IC /: 1 ,IICA V 1,2

253 JRIT0 (6,2 2) C A V X (  1 0 1)  ,CA VY ( ICy)
t~~2 F 3 - ~~ A N 1 ’ j 4,  .CAVA :. ,C10.5 ,5X,~~C A V Y :.,F1C.5)

0) 1~~9 1 1 4 = 1 ,5
129 ~SIT (C6,131) !TX, (ITX )
13 1 F ,)*’.Al 11x,21FC ,I1,21): ,51’..T)

40 132 1 .i’:1,5
L F (I T E I I A . L E . 3 )  GO TO 3ô5
3w 132 1 1.13:1,5

132 .~~115 (6.133) t U P , O U~~,1( IUP,1U3)
133 F3~~ A T (jx.2~~~(,1 1,14,,I1,24) :,014.7)
395 COt.T I’.JE

C A L _  )E T L R I C P ,5 , OE T 9 D )
DO ~5 1051 :1,5
00 6 LP5 :1,S
(L , I Ot. T) :~- ( L7G,1)ET)

26 r’IL ’5 ,1CLT ) :FCLP ’ )
C A L ~. -DET1~3’i (P ,5,DET0 )
IF (IOET.E i..1) DELB :D0T (/DETB3
IF(ii.fl.T.L ~1.2) OELC :)0TE/05130
IF (IOET.ES .3 ) 050D :)O T E /D 5 7 3 3
I F ( i U O T . L . . 4 )  O E L L ) 0 1 5 / O E T 3 O
LFt.L.LT .5J .5 ) UO LF :)O TE /DCT9 U
00 27 LI~G :1,5

27 ~ ( L~~G , iD L T )  ~ (L’S,I )OT)
25 CO -IT 1 ,131

X II ) :X (1) ,)OLS
X C 2 ) X (2).-)ELC
X t 3 ) X (3 )•OE LO

* C ) * ( ‘ .  ) ,35L5
X C S J X (5),35LF
130 00 O4 N 1,5

60 4.5lrE(6,61) LM~.,X(L”S )
Si FQ - ’~AT(1x ,2-ix(,I1 ,2I) ,514.7)

A 5 S::A8S(35L6/1( 1))
A~~SC A3 SC35LC /XI2 ))
ASSD :ISSCDELO/X (3))
A d 5 E :A 9 S C D E L E / X (A ) )
AB 5F A35 (O1....F/XCS ))
*5113:0
1F(4,S~~.LT.ST3L) (1(3:1
IF I A8S C.GT .STOL ) *51 3:0
IF (A8S0.0t.ST3L) (513:0
Ir I 185E.GT .STOL ) *513:0
IF IA5SF. 0T .S1I.L ) *113:0
1FIKOI3.C1~.1) 53 11) 35
1:1,1
w 31T5(6,42) I -

42 F0F’?AT (20X, 14H1 TEU T IOS *0.:, 12)
IF(L.513 .M) 53 10 35
GO TO 55

3. IF (I .5Q .M) 50 13 36
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SOB O J I I’aE O FS Il1 1415 ,5)F,*CA)
OI l~E~~0IC,. (5 1( 5 )

i- ’l )\ YCC ,S351A2
C3M~~o* U 1~~~2C0 ) ,.41f4UGO ),4SSG2S 2~~0 ) ,s&RC2C?03 )
CuMSU~ LA/U 100 ),CAVY ( IOG ),35T43,3EIAC ,XCCC ,N CAV,LPMII, *S2
C U? I U~. A 1 3 ( j 3 0 ) , I S 4 A ~~~ , \ C H 3 V , 9 3 T ~.’.( 1 3 O ) , 5 ~~T I S 2 C 1 3 Q ) , 3 5 T A S 2 ( 1 0 O )
C UM”09 FLA.JA’) ,05LTA,J5 4P ,A L F A 1  , GA M H 4
0)’-’~~13 S 5 1 3 ” A  ,SSETA ,1,I ,IC P I ,SA 9 C 3 )(513)
C3~~MO~1 I C I J L , XA , 4 9 ,X C ,  I A ’ G , 1 . -~,v C,I~ , J 3 1 4 . S ,X L E I G S , 9 1 6 5 , S M A L S , D S S
1.o~~4 O~ AS’ICD ),CCC1,C..0,E 2C ,Y 1Y ,1~~,I1E’~~,S4Sj3(5) ,SXSLD )(5),YX5 (5)
C O V ~~13S P~~1?,L~~,S~~RC (513),SA(C3 (513) ,LP~~,1.E
COMIUt. 3(T.~.-J (513i,301AM (513 ) ,IJ,LP*,XU(200),X.JJ (203),XOX
C3M ~(1~* A j \ U, ! .24 ! .,8 2 3 5 , C 2 C C
C13~-M U5 AAAA,8868,C C C,A 9,B8,C3,DB,TSAU S (i00) ,lr,AUS (100 ),NGAUS

C ‘~3) : 
~ CALLS) 335 511 *1 .

C ‘.CF = 1 CALLED 5~~3M 5111*1 F3R REAL PART.
C ‘/DF = 2 CALL .E) 5.531 R~’!’1T 5)5 1146. PART.
C SjF 3 CALLED 3jM C A V IT Y  OXF SE. AT F (S)

IF IICPI .E.).0) GO TO 9
33 10 13 = 1,5

10 *51 (113 ) = XS S (IU)
53 11) 12

9 00 11 Iii = 1,5
Ii X S I (irI ) : 1*5 (14)
12 )MT1’~JE

IF (1TE~~’..E..4.1) 50 13 222
51) To 223

222 30 224 IL* = j,LP~
224 9CTA ~~~I_ K ~~ = $3514
223 CO ?-ITIN0E

C S P A C E  = C1 ..XST (1))IFLOAT (LPK )
FSPACE = C S P A C E / F L 2 A T (L P ~~—L ’K)
LP1~3zLPM—3
X S E T  — l .~~C S P A C E ’ F L . ) A T ( L 7 ( — 1 )
X S 11 — 1 .+CS PAC O
:51 : : L TA U 2 )
AP i = (XL11—XST (2))I( (XST1 .1.)*CXST ( 1)—XSTI)’ (XSI1—YST (3)))
A P i S  = S.4k1(AP 1)
F 3  = B51•A P1S
XXI. : X~~T (4)’SIN (35_ 1&)
YY~k = X S T (4)*CD SCOO.. TA)
YY1 ~ = YY1 .’2
‘LP ’ : XSI: —Xxi

~‘LM2 =
= °LM 2 + Y Y I 2

P X S R  = ~)Lv /2LM A
P A S T  : y ’ V l / ? L N A
IF ( N C i F .E O . 1)  5 3 :  F3 .P~~$R
1FC’1uF .~.6 .2)  F3 = F 3 ’PX SI
L F C S L F  .~.6.3) F3 :F3/l (SI 1 — X C A )
AN SA:0. -

31) 1 1 = 2,LPM3,2
Fl  = P 3
SPACE : CS ’ACE
IF (I.Gt .LP*) GO TO 30
X S12 = —1..SPAC E ’FLD&T(I )
XS I 3 = X 51 2 .SPAC C -

GO TO 31
30 SPACE : FSPACE

4S12 = X 9(f. SPAC C aFL 3AT( I—LP K .l )
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~J T Ie 38
36 .5115 (6,37)
37 F )KIA T (1X,3 ’ .flO *FNE/ D I D  ‘lOT C 3 S V 5~~G C ~ ITM I *  141)

),F(e(1 ) .LT.~~Z1) X11) :SI1

SI IL X 1 1  ).2. .OG

IF (X (2 ) •LT .S(10J X (21 5110

0I11 $ (2)’2. ’OG
)F1 ((3 ) .LT.S111 ) X C ~~) :5L11

45 1* 14 ) .LT.5 I6) X(4) 5I6

IF (Xt5).LT.0.) 5~) 13 51

IF (4 (6) .131 .515) x (5):S1S

GO 1... 62
31 1F (4~~5 (X(5)).3T.SI~~ 

X (5 ):S15

~~~~ 
C3N11..OE

59
050

46

—



XS13 = XS I2 .SPAC E
31 852 = s(TAS (1.1)

9(3 = 4LTA * (1.2 )
452 = 1 X S I ~~— xS T (2 ) ) I (  ( XS I 2 ~~1.)~~(x S 1 t 1 ) — 4 S L 2 ) . (x S I 2— x S T (3 ) ) )
453 = (XS 13— *$T (2) )/1 (X513.1.)•(XST( 11 )—X S I3 ) •IXS I3— X ST (3) ))
4 5 2 5  = S5d (A ’2)
A P3S S L S I ( A P 3 )
52 = 812~ 4’2S
53 = .E3 ~~A P 3 S
.142 : X S 1 2 * X 1

~iA22 = HA ~~~S2
iA 2 2 + Y Y 1 2

r j C R2 : .1A2146
.iC l2 = 111/48
.143 = X S L 3 — X X 1
.1*32 : HA3..2
.4 0 11A 32 +11 12
ICR3 = .1*3/NO
IC I S  = 111/40
I F ( 5 . . F .E 5 . 1)  P 2 :
IF I’ lOF.E0.1)  P 3 :  3.F’C53
I F  (~.OF .L13 .2) 52 = 2 ,HC 12
IF(~~.F.(0.2) 53 = ~3 .HCI3
I~ (S..F.03.3) C2 = 2/ (xS 12—X CA )
I F I SI.F.EC. .3) F3 : C 3 / ( X S I 3 _ X C A )
5 501 : (F).4.~~F2.F3 ) ’SpAC5/3 .
A55A = A1 SA ’FSUM

1 C-3~.T I~.UE
1 = SO rtI ( (—1 . — X S T C 2 )  ) I ( — 1  .— (ST(3 )) )

532 = SORT (*ST (i)’l .)
S S S T ( ( X S T ( 1 )— % S T C 2 )  ) / ( X S T C 1 ) — * S T ( 3) ) )

A~~Ti : BET AN C 1 )~~2 • ’SDRT1C SPAC 5) ~S31FSQ2
: 55149 (LPM) fr2.* S O R T I F S ?A C S )*S 13 /S132

APLA = 1. — X X 1
A~~L 42 = A P LA a ’2

~~~~ = X 5 1 1 1 ) — X X 1
A F ~L52 : ASLS..2

~F(5.~F.(5.1) *511 = &ST 1 .t ~~0 A / t A D L (? ,v y 1 2 )
jF (~~JF .EQ .1) A N T 2  : 4512 .A ’L3/ (ApL92+1112)
IF (5135.10 .2 ) A S T I  = AN T 1 .YY 1/ (A ’L (2 .’1y 12 )
IF (5 F.05.2) 4512 : A’) T2 * Y Y 1 F ( A~~L 92 .YYI. 2 )
IF (~~13F .L 0 .3) 451 1:  A S T 1 / ( — 1 . — X C A )
IF (‘.wF.5...3) A ST2 4 5 T 2 / t ( S T ( 1 ) — X A)
455 = A ..SA .ANTI+A 5T 2
RE Io* S
E N D
SOS c O J T I S E  O F S I M 2 (  *552)
)IME~.5IO5 XC 3 ),XI T (3 ) ,yY( 3 ),XI TC (c),(X IJ (3 ), FC N 3 (3 ) ,XST C5)
C Ol IOS  Y C C C . S B E T A 2
00 113-S X I T M (2 0 0 )  , X1 1U200 ),AN S &2S (2 30) ,SA SC2(2 00 )
COMMO S CASX ( 1Co) ,CAv ~~~1C3 ),3ETA9,5 ET 4C ,xCCC,NcAV ,LPMM, 1l $2
C O M I C S  AOC100),I S IAR’ ,’lC IBY,8STAS( 1D3),BBTA 12C 130 ) ,9ETA 521100 )
COP1MI..~ FLA ’AN,OE LTA, DGAP, AL FA 1 ,3A~’M4
COMIOS S I G M A  ,SSETA ,xxl, ICP I , S AR 0 0 3  (513 )
COMMC S IOLJL ,XA ,X9 ,xC,TA ’l5,EP,YC,yo,JSIGS,XLBIGS ,3I GS,S~~AL !,DSS
C OP Ij OS XS - 915) ,CCCI , L ( ,E R C , Y Y Y , XM , I IE R A ,SX S I O (5 )  ,5X5130 (b ),IXS I5 )
CO PIMO S PSIZ,LP,SARCI513) ,SARCD (513),LPM,D!
C O M I C S  S S TA ’l (51 3 ) ,BE TAM (51 3 ) ,IJ ,LP lc,x1 ~~~2OC ) ,XO J (2 03 ),XOX
COM b S  Xi(3 J ’lD,A2A A.3 288,C2 0
CU11 MC 14 AAAA,8938,CCC C,A 8 ,86 ,C 9 ,D8 ,154uS (100 ) ,..GAUS( 100) ,NG *US
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00 13 16:1,5
13 X S I (I6) 1X5(16 )

P11=3 • 141592653
oU2 COI. (A LFAi .&AMMA )/CO S (XST (5)~~GAMl A )
)(*(4L00113132)
C5 P & C ( : (  i. • XST ( 1) )/FLOA1L?( )
nC0r~AC :C .5. CSfrACC

~ 51-4C 0:CSPACC/FLO&T ( L~~M L?*)
HF S’*C :0 ,c.~ 55~~(
X sLT :—1 . + C S P A C E .F L OA I ( L P K — 1 )
C U E : C C ’ S ( O ( . .T A )
S3( :SI  -‘4 (OCi.. 1-5 )
G A :XST (11— 1SI (4) •$Q5
68:451(4) .CDC
‘5~~~CJ5/ 

(&&.*2,GS..2)
Fc~.3(3):oG*p .PD?.xsrc1 )/cpAx *suR1(1. ,sxG MA,)
.5(1 :LPM—L ?K+1
00 1 1P 1,LPM
1F( 1h~.L~~.i) GO TO 2
HSPACE :14f SPAC
SPACE :F S}~AC5
1F %i5.GT...?K1) 50 113 30
X( 1):X ST (1)— S1’ A CC .FLD A T(L P— 2 )
* (2) :411 )— IISPACE
X( 3 ) :XU)— ~ PA CE
1 3  T1) 31

3.0 HSP4CE :IICSPAC
— SPA CE :C SPA CE

X ( 1 J : X5 E 1 — S PA C E .F L C A I ( I P — L ? (L — I . )
X (2 ) :X 11 )— H SPACE
X( 3):4(1)—SPACE

31 FCM3(1 ) FC~43(3)

I Fl IP .E0.L?9 ) 5.4:2

I~~(Li.SC.23) GO 13 3
GO TO 7

3 1 5 ( 1 . 5 5 . 2 )  x 1 T ( 2 ) = ! 1 r M~~L:M_ 1~~,1,-
IFI1.06.3) X I T (3 ) :X 1TN( L ~~M ..IP+I)
53 113 5

7 C 0NT1~~UE
11(1 ) X (  1)

C OFS !~I3 CAL CULA tE 61
— C4.L_ .1F5i ~~3 (Y’V(1),XI1 C (T),I’ ,I)

X I T I 1 ) : X I T C ( I )
I r ( 1 4.C s . 1 5)  60 10 5
S O l o S

6 IFtI .50.2) 4 LTM(LPM- (341):XIT ( 1)
L F ( L  .55.3) X I T I 4 C L P M — ( P .U = X I T (1 )

S COITINUE -

5xu ( I ) =CX P( — *11(1))
SC :X( I )— XST ( 4) ,5~ 5
Go=xsr (4 )  .

~~35
P X A :GC* .Z+GQ ..2
ObOX :06AP*X ( 1) ’CDE / ’’XAa PAI )
F05 3 (1) :5*131! )~ DW D X~ JU 2
IF(X ( 1) . L E .0 .)  FC N 3 (t ) — 5 C 4 3 ( I )

8 COSt 11,05
C C4(C( IF FCN3II ) (S AL WAYS POSITIVE.

1F (LP.E~~.Li’M) GD TO 20
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GO TO 21
20 P l~U:CDE/((-1 .—XST ( 4).SDE)..2 ,(XST (4) •CDE)’ .2)

FF 3:~~34’ .P’)/PA L
FCS3 (3) :F53

21 SOM :(FCPI3 (1).FC ’13(2)’4. .FC’l3 (3) ) .rlS ’ACE /3.
ANS2 : 5S2.SUP(
IF (IJ.L5.1 ~ ) SARCCL P4—I P .1):A ’4S2
(.0 TO 1

2 SARC (LPM) :0 .
A S S2 =0 .

1 COP.T 1505
C XITS(LPI ):(.1 A l P01ST 8.
C XI5T (1):G1 A l POINT ~~:j ~~

(I F S
*115(1) :Q.

END

SUB s~O J T I N 5  3 F SL M 3 ( Y,*X I I ,I P , j)
D I P E S S I O N  *ST (5),FXLS ( 100) ,CA (2 0 0 )
COMMO N YCCC ,S351A2
CDII)’. X I T M (2 0 C )  ,XI T 1 (2 00 ),A ’1S025 (23 0 ),SAR C2 (20 0 )
C 0 M M O 4  C A / X (  103 ) ,CA ~~Y t 1 C O ) , 9 E TA 2 , S C T A C , X C C C ,5 CA 1 , L P~~M,N S2
C 3 M~~CS  A13t100),I5(U’,’.CI3Y,3314N(i33) ,88T4 52 (1)0) ,851A 52 ( 1CO)
COI’I’iOS F LA ~~& 5 , D E LT A ,  ) G 4 P  ,AL~~A l ,SA l’ l (
C31i ’~3\ ~ I4.MA ,5~~(TA ,x x M , C 1 , S AR C O 3 (  5 13 )
C wM1US IOUL, *A ,*5,XC,TA’~&,(P,YC, 13, JSIGS,XLPIGS,8I GS,SMALS,DSS
C O - C ’. X5 5),CCC1, LC,EPC ,YYY ,X” ,IIER#,SX SIO(S) ,SX S IOO(5 ) ,YX S (5)
CO !-’M T.N F ’ SI7 ,LP ,SAN C (51 3 ) ,SAR C D (51 3) ,LP ~~,OE
C3~~M D s  3 E TA ’l( 5 13), S 0tA 1 (5 13 ) ,TJ ,L K ,XII (2 60 ),x.J J (2 03 ) ,XOX
03 1101 X 5 D J 5 0 ,A 2 4 4  .3298 ,0200
C - ~”c~. A .A,&383,CCCC,Aà,99,C9,3P., 13 405 (100) ,..GAUS(100 ),IIGAUS

C F J 0 ~ 15TE3 (ALS TO ~0 E V A L U A T E ) 9C~~O R E  XI IS 03141*53.
C 5010 1,1*1 P R I / I O U S L I  O)(LY O~~E S 1 N G J L A R  I N T E G R A L  WAS
C C A L C U L A T E D  IN O CA SCA ) A.) CISCA DE .
C SEE 1.15 ‘41315 CF IC 3 951 FO R 5303 I S I E G R A L S ,  OUT OF J ’ IT C -4
0 1.0 A M E  135 SLSII LJ LAR ~Y 1~E .

I F(ICPL .(Q. 0) 33 To 3
1.3 11 151:1,5

11 A S I C LS I):X SS (ISI)
GO 113 12
3) 13 1314:1,5

13 *SI ( 131J) :YXS (,JTJ)
12 41 :3.1415 92653

C — — — — F 1 R ~ Ii 
IF (13154 .513 .1) 03 10 60
GO TO 64

bO COSTINUE
34 52 Izü =
eETM ’l(l zu) = 58(1*
85T4.1(IZU) = sBE TA

62 CONT INUE
51 C ONT IS UE

C S PA C( : ( i . , X S T ( 1 ) ) / F L O A T C L P * )
MC ..?AC G .5.CSPAC (
F SI~A C(: C S ’A C 5/FL 3A TL?M— LP *)
HF Sr~AC O.5* F SPA C E 

-

4311 :—I ..CS.’ACS*FLOA T (LP (—1 )
AB2 :SQR T (XST Cl )-‘l.)
Aa3:s 13R1( C 1 ..y ). (xsrCl)— y))
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*96 = S(.~~T (CXST (3)—V )/ (XST (2)—Y ))
= A 9S’A 86

I J 2:~~?i—1P .l
1 U3:t
4 5 (1 .03.3) IU3 LP M—I’ + l
I F U . E . i . 0 )  1U3 1P
3CC = i ETA N (I U 3)
1 5 ( 1  .50.2) BCC B(TAI (IU2)
FA A :~~(C/A33
LPM 1 L 5 M 1
00 1 I.:2,LPMI

1F (i. .GT.LP*) 60 10 45
A SX:— 1..SP *C (.FLOAT(IJ—1)
50 TO 46

4 s P A L E : F S P * (
X S~~~A c E T •  S P A C E • F L O A I (  1.l— LP C )
1 F ( i . ~~~.2) GO 10 6
L UI..52.L33) O TO 1

6 rS:~~.KT ((1 • + 4 5 .4)  • xS r (1) — XS * )
FSA1 = S3.5T( Cx ~~T( 3 )— *S* )/(XST( 2 )—xSO )
FS = F S *F SA1
FA (I.) (S5i& ~J ( I 4 ) / F S — F A A ) / ( X S < — T )

1 C3’S T [PIU S
1 5(1.55.2) 63 TO 30
(51~~~1.,NCS~’AC
XP2 X P1.CS ?AC E
*p’q:XST ( i ) — I F s P A C
XP3 :XP4— FSPAC E
FS1 SE T SMC1 )/ ~3RT ((1 .+X’1).(XSTII)—XP1))
F02:3514-”.2/ SiST(( 1..Y’2)~~C Y S T ( 1)— *P2 ))
FS3 ::(T4~~(L’M— 2)F S1R T 1(t . ’~~’3)• (xST ( 1 )— *P3))
c S4 SE T A U L ? M_ 1)  / 5~ RT ( C 1.+ ’ ’4)’CXST (1)—XP4) )
FSAi = S~ R T ((XS T (2 )—X- ~i)/(XST (3 )—xPi) )
5S.2 = SoRIIIXS T (2 )— * 2)f (XST (3)—4 P2 ))
503 = S.~~TC (X ~~1 ( 2 ) — X P 3 ) / (X S T ( 3 )—xP ~~))

~SA 4 = ~G 4J C (X ST (2 )— ?4)/(X TT (3 )— xP4 ) )
551 = FS I .F SA 1
F~~ 0. = FS2 .FSA Z
553 = FS3~~FSA 3
55’. FS 4.FSA4

‘ 1 : ( FS 1 — F A A ) / C X P 1 — Y )
F? 2 : I F S 2 _ F A A ) / ( x P 2 _ Y )
5D3 :(553_ 5A4)/CXP3 ..y)
c 5 4 : ( F 5 4 — F A A ) / ( x p 4 y )
5C1U3.EI. .2) 50 10 21

IF (1U3.E(..LPM1 ) 63 13 22
IF (1 133.C0 .LPK ) 60 13 51
5 8 I 1u3 ) :0 •5. (SA C 103— 1) ,FA ( IJ5 ’l
50 1w 30

51 3CTJ:2..351A ’4 (L’U—9(TA’l(LP(.1)
*OA X8ET— FS PACE
55.: 35 1 3/SOS I C (1.. *34) .( A S I C 1) X 0*))
FP IA = SOR T C  (XST (2)—XD*)I (XST (3)—x34))
F?.i:FP.A*F ’l
FL F( :(F PI— FAA )/C 43 *—i ’)
F A (IU3 ) G.5~~CFA (IU3 +1)+FL PK)
50 10 30

21 FA (IU 3 ) :(FPi.FP2)/2.
GO TO 30

50
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22 FA (Iu3):crp3,rP4)/2.
50 41:0.

LPM 3 :LPV_ 3
SP AC C :C SPAC E
30 1~ 48 2 ,LPM3,2
IF (13A .1.E.L 51) SI~A C (:FSPAC5

15 41 #i~~C F 4 (JA) ,4 ..F&(JA’t e .F & (JA.2 ))’SPAC (/3.
15(1.50.2) 63 TO 35
4 I23 :0.5*.1CSPAC .(FP1.FA(2))+(FA(L~~4— 1).FP4) •O. .HFSPAC
441:41
<0 :39

IF (103.55.LPIIA) *41 201,
IF (1133.5E.L?MA ) K0 193
BOZ 18(TA~~(1)—8E TAN (1))/XK1
b O y = (s (T A N C L P M )— 9 L r A M C L ? I 1 ) ) / x ( I
4FF = (4 F 55 AC 11 1(1
.IFrI :plC Se’A C/*KI
F 13 FP 1
503:51’.
*14:0.
*11:0.
00 202 111=1, 1 (0 ,2
FT1 :5T 3 -

541 :5133
xM2:x ST Ci)—I-FS5 AC + 4F ~~.FLO A T (IT~’)
xI.3U~~2 ’”1FF
X T 2 : 1. ,r iCSPAC 4 F r I . F i . . DA T C I T i )
XI 3:X I 2—1*5)4
BE TA 2 b ETA I (LPMI )+831 .FL3A ICITM )
9(1* 3:5( TA 2+BOY

~5T1 2 :5EI&M (1)—3OZ*F )A T11TM )
35T1 3 SETT2—BO Z
FS2 cETA2 /SOR1 ((i. +~~~2)* (x $TC1)— XM2))
FS3 :SETAO/SO9T (C1.”13) . (XST (1 )—X13 ))
F V 2= 3ETT2 /~~.5T1 (i..xT2).(XST (1)—xT2))
FV 3 :5LTT 3 / S3R T ( (j. +.~T 3 ).(XST (1 )— *T3) )
FS2A = S.R T C (XS T (2 )—x ~~2)I (XS T( 3 )—xM2))
FF3 8. S - C R T (  ( A S T ( 2 ) — X ~~3 ) / ( X S 1 ( 3 ) — x M 3 ) )
5 V 2 8 = ~~F~T ((* S T (2 )—x T 2 / x S T C 3 — x T2 ) )
F V3 A = SL4F( (*~~T (2 ) — x 1 3 ) / (X S l C 3 )— x T 3 ) )
FS2 : FS2~ F$2A
553 = FS3~ FS3A
512 = FV 2 .FV 2 A
513 = FV3 •FV3A
FJ2 :5S2—F&A )/(X12—Y)
FU3 (F53—F AA )/(413—Y)
FT2:C~~V2—F4A) /(X T2—Y)
5T 3 :~~~V 3~— F A A ) / ( X T 3 — Y 1
414 X14 + r.FF* (FU1+5U2*’4.+5U3)/3.

202 XI1 :X11-i .,-.F rI. CF1l .FT2~ 4.+FT3)/3.
XA 4 8ETAS (LPM )*2. .SSRT (NFF)/(432.(XST (j)—Y))
XA4 A = 50411 (XST(2)— 5T (1))~~(~~ST (3)—XST (1)))
4A 4 = X 14*414A
*1 4 :xI4.4A4
**1:8CTAN (1).2..SGRTt4F ()/(A82.C—1.—y))

4*1* = 53R1 (C*S IC2 )41-.)/(xSII3).j,))
= X A 1~ X A LA

XI1 :XI1 .XA1 .
Xl=( x 1 .4123 ,xI.1 .x14) .193/PA Z
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rip—

XI X l . B C C aA L O G ( C * S T ( t)— Y — 4 F ~~)/(1..Y—4F H ))/PAI
4 *11 :—A l

— GO T~ 36
35 X<1 :—1. +0 .S .HCS?AC

X R 2 X4L.H C SPA C
xR4 ; A~~1 (1 )— Q .5.HFSP&C

F T1 I1.5 .(I~(TA t4(1).8(TA M (1))/ SO R T C (1 . ,X P 1 ) .C X S T C  1 )—4°1 ))
F T2 :O.5 .(SEIAM (1 )~~~~ T4 5(2))l S3 (T( (1 ..x~~2).(x~~1 (1)— R 2 ))
51 3 . S . (8 E I A S 1 L P M — 1 )+ $ E T A M ( L ~~M — 1 ) ) /  SSRT ((1. .tR 3 ) * C ~~STC 1)—4P3 ))
F T4 :C . 5 . (3E TAl (_ ? M — 1  )+i~E T A N (L ~~I))/ S Q R T C (1 . .xR k) •(AST(1)—X54 ))
F I l l  = 1 5 f 1 ( X S T ( 2 ) — C ~~1)/( X ST (3)-—4R1))
F T 2A : S53r( (XST (21—X? 2) /(XS T (3 )—XR 2 ) )
5134 = SloiU ( CA S T  (2 )— (43 )/C (STI3 ) — (43))

= S O P I ( ( X S T ( 2) — X R M ) / ( X S T C 3 J — 4 4 4 ) )
FT 1 : FT 1 .~~T1A
F f 2  = FT2 .FT2A
F T I : FT3. FT3A
FT4 = 514.514*

~3i C F T 1 — F A A ) / ( X R 1 Y)
F52:(FT 2—FAA) /( *R2—f )
FR3 :(~~T 3 — F A A ) / C X R 3 — Y )

~ R~~:(FT4 F3.4)/(XR’.—Y )
X I51:G .5 .r,CSPA C .(FRL+FR 2 )+0 .5aIFSPA .(FP3.FRA)
XIP2 :G.25 .rIC-SPACaCF~ 2+FA(2)) .O.25~ H S ’AC ’ (FA (LP’—j).FR3)
X1 2 -S X IP 1.X IP2
*11=21.
4112:42.
,U: 21
12:14—2
LPMA :LP~~

_ c

I~~( 1.j2 . 5( . L P MA )  *11:131.
I F (I-..2 .05.154*) XP~I2 2C2.
I~ (1j2 .&5 .LPMA ) 113= 101
15 (102 .SC .LPMA ) M 2 :bU— 2
SLTY :1~~E r A N (L P M )_ e E T ).~~(L P M _ 1 ) ) F X M I 2
80S~~~C.b.(~~0tA5 (L ’M)+3( TAl (LPM—1))
PSP5:O .5*HFS1’AC /XTMI
F..3:FR4
3ETYi (~~5TA M( 1 )—SETANC1 ))/XM1 2
35 SS 1:0 .5.13 5 1* 1 ( 1)  .35 TA bC 1)
h55S1:O.S *4CSPAC/Y”t
5531:551
X 1 1 0.
X1’.:G.
30 129 11 :1,12,?
50 1:F 53
5)1 1=F0 31
X 2 (STC 1) —H~~P6 .FL0A 1 (MU — IL )
43:42,4556 -

X2 1 —1 . .‘ISPbI .FLOA T (IU—I L )
*3 1:42 1—li SP S 1
3C T A 2 8CS S .35TY .FLOA T I IL)
3( 1A3 3(SS .3ETY .FLOAT ( 11+1)
BE T A2 1 :SC SS1—3ET Y1 .FLOAT (IL)
SET A3 1 B( TA2 I— EET Y I -

5021=9 (1*21/ $5411 CI ..X21).( XST C 1)—A?) ))
5031 :851131/ SQRT ( ( 1.’Y31 ) .1 A S I C 1) —i31) )
5021* = soRl ( (*S T (2 )—X 2 1 )/(X ST C 3 )—X 2 1))
5031* = S5~tT ((X ST (2 ) — 43 1)/(X ST (3)—x 3 1))

52
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5021 : FU21~~FU 21A
51331 = 5031 ’FJ31A
FCj2~ = C FU2 j—F AA )/(421—Y )
F 13 3 1:( F 13 3 1— FAA ) / C X31—Y)
F02 :BET .2/ SGRI ( C1..X2)~~(XStC1 )—X 2 ))
FJ3 ::C 143/ 513.1 T( Cl • ‘(3). (*51(1) —*3))
FU 2A = SO R T I  (x 5 T 1 2 )— ( 2 ) / ( X S F C 3 ) — X 2 ) )
FU SA = 5.R1 ( (45 T 1 2 )—4 3 )/C XS T (3 )—X 3 ))
513 2 = F32 ’F 1321
F03 = FU3’FU3A
F 02: (FU2 — F A A )  / (42—1)
533 (F - J 3 — F A A ) / (X 3 — Y )
* I1 :X11+H ~.-’ b1 .(F..11.FO 2 1~~4.+F3 31) /3.

12 -~ X I ’ . XI.,.HSPS ‘(531’’.. ‘~~C24F Q3)/3.
XIA :~~..SLr( T (4S56) ~b 0TAN (LPM )/(A32* (XST(1)—Y ))
(IAA = 5LR1( (XST (2)— - (-..T(1))/(*S 1 (3)—XST (1)))

= X I A .X I A A
XI 4 X 14+ X IA
XIB :2..S5Kr (HSP6I).3ETA ’4 (1)/(A 32 .C—1 .—Y ))
X I B A  = S6~~lC( X C TC2 ) ’1 )/(X Sf C3).1 .))
XIS : X I B ~~X I B A
xl 1 X A  1+ xI3
X I :C X I 4X I 1 4 ( I 2 3 4 X I 4 ) ~~A 8 3 / P A I
xI :x3 ,8 (C .A L OG ((x ST (1 )_ Y_ H SP 6) /(1 . ,y_ H eP61))/~~A I
*1(11:—Al

36 CO N T I SU E 
-

C 12 
C IF A ~S LESS 1-IAN ZERO, 1- ITS IS A
C RE&- JLA.1 I ’ .TCGRA_ , 441.5 1 .51. 5, Il l S IS A
C SI ?I313 LA R ISIEGR AL .
C 50!  1.115 15 IRCATE D AS A SIN GULAR IN TEGRAL 151441

CCI ? XST(1)141 .
CO ~ 1 LSI = 1, 41
A L S I  = C 3 A ? * F L O A T ( L S L — 1 )
CSA (XLSI e1 .)’ (XST (1)—XLSI) .(XLSI—XST (3))
CSS XLSI—XS T( 2 )
CSC : SGRT (CSS/CSA)

30 FX L S C..5I ) : (CSC—1. /433)/ (X .SI—Y )
XXII. = C. 

-

DO 2 LSO = 1,39,2

~2 *412 = ~~~I2 • C GA ?~~~FX LS( Sfl ,4 .FxL LSo.1).F~~LS (L5J .2 )/3 .
A .’3L:(XS )(1)—CGA P—Y )/T
IF ( Y .Li.0.) A R5L~~~4R3L
4*1 2 = XR!2 .~.B3+AL35 (ARGL )
C I A  = C x S I ( 1 ) . 1 . ) U X S T C 1 ) — X S 1 ( 3 ) )
CIS = XST (1)—X ST (2)
AD X 1I. = 2..S .RICC5 A~~) ‘SSRTCCT3 /C T A )/C X S T C L )— Y )  .483
*402 = X X 1 2 + A O X L 2
*41 2 = —~ XI2

C 13 
C OS( Cl-$EB YS PIEV—GA USS O JADRATJ RE.
C *0(I) ASS ALREA D Y C4 .CJLATEO 1* 31384001155 ~1I STL
C AND PASSED ONTO 4(50 31 C3MIO’1 STATEMENT.

X 413 = 0.
BPC S = IXST (1 ) ’XSTCfl)~~.5
CMSS : (X S T (2 )— X S T C L ))* ,5
A 31 = CBPC5 .j ,)1C185 -

A32 = (_ B P C S+X S T C 3 ) ) /CM B 5
00 120 ISUM = 1 ,N CNÔ T
H A l  = 1.— * J C I S U M )
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(48.2 = C AJ USUM )4A 31 ) ’ ( A 32 —A J (ISJ M ))
SiIA2 = 5C4 A1 (ft A 2 )
5313 = 14A 1/ SHA2
53 *13 = C535 .A JCISUI) ’6°C5—Y

120 *413 :4*13 .5313/53113
Xx1 3 = X4I 3 .PAI/U C43y
0.122 = CO S t *158 1 .GA I’IA )/COSC XST (5) .GAP’MA )
)4 4 3 : C C C I — A L D ( . C U 1 3 2 2 ) / P A I
X X 13 = XX IS’AS3’l-143

C 14 
C JSC C 4E~~1S 15V—GAUSS ~J AOR *tJ4C F D R M J L A — — —
C 5~ C ILN ?1I) ARE AL 45A 01 CALCULA T ED (N

SJb~ UU TLNE ~1I5TL AN ) PASSE ) OSTO 1055 BY
C CUlION S T A T E M E N T .

F P C~ = C X S I C 3 ) . X S T C 2 ) ) . .5
= (XST1 3 )—X5I (2 )) ’ .~

8.41 = (FPC5.1.)/FMCS
442 : (F5C5 _ XST C1) ) / 1C5
X X I’. = 0.
30 130 ISUM = j,NC r$3Y
R A X  = .~98TAN2CISUM ).PA !)’ (1..AJ ( 1501))

= (AJ (ISUM).A 4l) .(AJ (ISJM )+442 )
SRS X = S Q R T ( t~8X )

R A X / S R B X
304 = ~~~~~~~~~~~~~~~~~~~~~~~~

131 XXI ’ . *414 • RCX IR0X
4X 14 Xx14 .PAI / 5C 13Y
X X I ’ .  = — X X I 4’A 5 3/ PA I
XXII : XxI1 .*X I2+4X 13 .XX I4
R E T U R N
1*0

SU3F. JTI~)E OFSIMS (AS S5 )
3 L ~~0 -~ sI3 ’.  S2SP.C131 ) ,S2KERCID1) ,*ST(5)
C OM’ ~o ,  Y C C C , ’a 5 5 T . 2
~~~~ 1.N X ITl( 2 0C ) ,UTN(2Qa),& -~lc 32S (2~~0),SA~ C2 C203 )

~~~~~~ CAYX I 1 0 0)  ,C3~~Y( 1-10 ) ,~~ETA ~~qEET A C ,ACCC , ’-~CAV, L FM1 ,’1S2
C3~. I. S AOC1CO) , ISIA-1 ’,4 C -I SY ,D9I A N(1 J )) ,~~b TA 42C13 0 ) ,~~E T A 4 2 ( 1 C 0 )
C~.~~~3’I FLA P45,D5LT~~,J5 85,A _ A1 ,3A414
C.~110~ SI3 9A,Sb0 T~~,X~~ I, IC~~I,SARCO3 (51 3 )
0 1 3 1 ( 1 3 N  1)13.. . 41,45  .X ,IsN&,_ ’ , fC,YR.JSI1.S ,<L3IOS, 516S,SIALS,DSS
CUP~L~ XSl-iC5 ),CC C1 , L5,EPC ,YYY,~~M ,ITER A,S Y S1 (5) ,Sx~~IO OC5),1yS (5)
C3M1u ’~ ?SIZ,L°,SA3C(513> ,SA3C )t513),-L~ ’~,DE
C ..’”’OS 3ETAt . (5l3) ,30t ,~.M (513) ,IJ,LPK,xI1(203),Xj.J (250),XDX
C .11l34 XRCu ’4D,A 2A1 ,3233 .C2C:
C~~:1l0s AAA A,3SE5 ,CC C ,A ~~,B3,C3, )9,T5Au5 (15O) , .GAUSCLOO ),NGA U S
k-A 1:3.18.15,2654

C 1-U s SJ 9~~O J T L ’ 4( C A L _ E D  F4O ~ 0*5*5..
C 1355 S IMPSU .’ .?S RULE.

30 1 IMO = 1,5 
-

1 A S I C  110) : Y x S ( 1 M O )
COC = COS ( D S L T A )
SOS = S I N C O E L T A )

C ‘1S2 $4301.3 HAV E A F A C T D S  CF 4.
C NS2: ?II LPM2

45 21 = NS2’l
NS2I. S 552— 1
526*5 = (*ST (3 )—XSTI2) )/NS2
UJ2 = CO S (8.LF AL .GA ’i18.) /CO S (XST (5).G ~ ’4MA)
00 2 1S2 S 

-- -~~~



if
- - - -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

*52 = XST(2) .S2SA ?.(132—l )
XS2 .COC

~
4
~~5 
: xS2—XST (4)~~S3E

*9*52 = X 1*S.’2
A SO = XS1(A) ’CDE
AS O2 = ASD’’2

• 0404 = jG A P *X K O /C C X M A S 2 ’ 4 5 D 2 ) * P A I )
I F (IS�.E...l) (.0 TO 3
I F (152.E5.~~S21) 50 TO 4
CAL ._ 32 1X5 2, A - ’s552,132)

C 62 CA L C O L A I E S  62 ~I11 *51 G IVEN.
(3 2  E X~~( Ar4SG 2 )
15(14.50.27) A*552S (1S2):ANSG2
S2.4EI* (1S2) : £(.2.0w3X/U02
50 10 2

3 COST 1505
S24C~~(l) = D~ DX /SQ 4I(1 ..SI GlA )
15502 5(152) :ALCO (S0RT ( 1. +SIGMA )IUJ2 )
SU TO 2

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

S 2 K E . 4 ( N 5 2 1 )  = 040*11302
44S32S(152):0.

2 CONT1SUE
5254(1) : 0 .
00 10 032 = -1,NS2A,2

10 S25 ((J52•2) = S2SR (JS2 )
I’ (S24E~t (13 S2).’..’52<0 4 (13S2 .1)+S2KE3 (JS2 .2 )).S?GA ?f3 .
I F11. .t~E.2~~) 00 10 40
SA SO 2 (1) :1
00 50 ISARC 2,5S2,2

SC S25’* C 1S~ r~C):.5*(S2S4CISARC—1 )+S 2S4( [SARC.1))
30 31 ISAM C 1,~~52l

31. S A S C 2  ( C  SA-~ ) 52S-4 C ISARC )
.0 C3’4TI~4UE

A ’SSS S2S? (NS21)
451135*
(MD

SU~~~oUT1~~r F j  U’TLC Y IST ,<CTRL )
019155035 Xs TCS) ,503( 100)
COM’iZ’~ YCCC, SSETA2
C OMIUS *119 (2CC ) ,XIT* (210),USG2S (230 ,SAPC2 (200)
C0M1 .~ C4 141130) ,CAV1 (10D ).5ET4~~,31TAC,X CCC , 5CAV, LP1M,NS2
CU P’...’. £13(1aC),ISt~A 4~~,NC rISY,3 3TAN( 133) ,58TA~42(10C ) ,3ETA*2 ( 100)
CO~~-’0\ FLA ~~A ’~,35LTA ,33A’ ,AL~~&l ,SA ’ ’ 1 8 .
COSMOS 515VI,SSETI,xx1, ICP I.SARC OO (513 )
COM IOS IO UL ,*t. ,Xii,x , T A’43,E~~,y ,y k,J5I5S,xL9I(.S,9IS3S,5UALS,DSS
C3~~1O5 XS’~(5),CCC1,C .E,CSC, YYY ,X” ,1TER A ,SxS !3C5),5XSLC’O (5),Y*SC5 )
C0II 1LJ * l’SIZ,LP,SARC ( 513) ,SA?C11 (513),LPM ,D(
CO PII.N SEIA ’4 (513),3(18.M (513),LJ,L’ (,X11C200) ,A~JJ (2C3 ),X0ACO6I(.5 X ,~1313J.) ,A24A,329S ,C2 CC
COMM O N AAAA ,83331CC00,A 4,Bb,CB,D 6,T3AJ S(100 ) ,IGAUS (lOO ), SGAUS

C SUBSC UTI.NE F1INIL CALCULATES 1(45 INTEGRALS IN 5(1)
C IS P4AK~ : 0 FOR SMAR’ L.(.F3 [LS.
C ISI-A r~? = 1 FOR SOUNDS) L.C.531L5.
C IF FOIL S - (AVE ROU NOlO . L.C., C IEBY SHEV—GA USS
C QO A DRATU C
C QUADRATU 3S FORMULA AN NOT 35 USED. SINCE B (TA
C IS SOT A SMOOTH FuNCTIO N .
C M C H 3Y = N U M BER OF C - $E3Y SH(V— GA U SS QJA ORA T!.S C CO N TROL POIN TS.
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PA l : 3 .141592654
IF (ICPL.EU .O) GO TO 9
00 70 10 = 1,5

10 x S T (I.~) = X SN (IQ )
(.0 1 13 12

5 DU 11 Iii = 1,5
11 *51(1k) = YAS (IH)
12 C0NTI~ IJE
S DNI : CX S TC1 ) ’1. ) ’ .5

0*2 : (XSICI)—l. )’ .5
A l l : (&52—XST (2))/ON1
112 = 2 5T (3))/)Nl
B C S :
C1B5:(XST(Z)—XST (I)) ‘.5
*31 = (~~C5+1 .)/CMB5
*32 : t—bC5 .X5I (3))FC9BS
SCA S = CX S I ( 3 ) — XS T C 2 ) )’.5
FC15 = (XS TC 3 ).X ST I2 )) ’ .5
*41 : (fC1s.1,)FFCA5
*8.2 = (FCL ~~~*ST (1))’FCA5
SP4c5~ = C4ST (3)—XST (2))/LPMP (

C REA ) ~-~M M F J s R  I-I t SiC)’.) ARC .
L F (*Cti~L.GE.2) GO TO 100
IF(Io.(.E.2) 53 TO 10)
CSP AC E (I..XS1 (l))/FL-DAT (LP1 ()
FSPA CE = CsDAC(/FL38.T(LJ~1_s. 3< )

134 = 1
= —1.

S ACE :C SPACE
00 20 LCH 9Y :1,NCHBY
‘.Cn \C13Y—1 C 113Y41
AJ (lCn3Y ):COS ((2.5C4 I)a~~*i ((2**CH8Y ))— 

**~~i:).1 .44C1C $bY ).3’42
1 F (1TERA .E.~.1) 00 13 4~ B

22 IF (xCriC (.GL .XKSI ) GO TO 21
I 5 ( I 0 - 1 . G t .~~? K )  S,’A C E  = F S P A :Z
Ad- C IA = XC1IC1 (.SPACE
I -~I4 = 104.1
GO 113 22

C *1(51 EXI ST S STJ X S I C I O M — 1 )  AND *51 (139)
21 C35TI~~U E

1 -139 * = 1139—1
99T45( IC-i B V ) = ECIAN (131).(9ETAN (I)1 )— EE TA ’oCTDMA ) )

X •
C 38 TA -~ IS ~lS 0D FDA C1E3’fC-t(~~— G&U5S INSTEAD OF BETAS .

GO 113 20
49~ 53TA5 (IC~-~9Y) = SB(TA

C ~5TA5 FOK 11(54.50.1 IS SPECIFIED 19 OFSIMI.
20 CO’kTI’IUE-

100 C O N T I S U S
IF( C TRL.EO.4) GO TO A
I F  (Ic ISL.(O .3)  00 13 3
IF (1 (CTRL.C~~.2) GO 13 2
IF (I~~HARP.EQ.l GO TO 1 0
Y IN T 0.
03 110 ISUM = 1,NCrISY
ABC = (A .JIISUM )•A 11J ((A JCISJM )+A 12)

110 l INT = l IN T •b BT A N CIS U M ) .S2 R T( ABC )
1151 = YIN r •1AI/sdl3 Y
GO TO 1000 -

3
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10 CO NT I NUE
C I H1.~ IS THE CAS E OF H A N D L I N G  ~N 0CD L. C .

‘405 = 0
= 0.

CAL.. 055191 (YINT ,NO ~ ,XC A )
C ICA 15 3U~ M Y , ON LY .15(0 FO R F (S) L SDX FNE 1.

GO 10 1000
2 CUSTLNJE

SI NC = KST(1U21.
3) 60 115 = 1,21

= FLOA TCI TE—1 )’SiNC

~U1 xYI 5—x.~T C 2 )
RU2 : (X~~IN.1.)’ (X ST C1 )—X AIN ) ‘(XYIi— XST (3 ) )

= SO R T (RU X /3U2 )
.0 C~~’~1 ANuE

1151 :0.
30 £1 110 : 1,19,2

s~ 1151 = YI~~1.SINCi(RJ3 ( ILO~~ A .’RLI 3( ILO.1),RU3 (ILD+2))13.
4015 = XST(l) XST (2)
A OT~ : (xST(1)~~1.) ‘(4ST(1)— ~ ST(3))
*1.5 = S5)4T (AD1N/AOTI) ‘2.’S13- 41( S INC )
Y OS T :
GO 10 1000

3 C U ’.Il NUl
C 1N)EGRA L FOR 13.
C A U ( S )  IS C A L C U L A T E )  A P. -) S T O R E )

lI NT = C.
00 120 1599 1,4C491
131 = 1. —A J (ISUM )
*82 = (A. j( ISOM )~~A 311 .(A 3 2— *JC ISUM ))
5 0* 3 2  = S .4T(A82)
A~~C 481 /SOA S2

120 lIST = YI5T .A9C -
lIN T = ‘IINT*P A I/S CHBY
GO T O 1 C O C

C IN1E (.RAL FOR I’.
C 5I.CE BETA (S ) ~t4N TOT A N D fF1 485
C EX&(CT03 1) 3E A L J A V S  51)311, J~~E GA USS—
C C k-E3YS r~€ ’. OUA DF ’AT J4 E FORM ULA.
C 113 (9) 15 AL -3L8.)Y CA .CJL A TEO .
C IF T rI I -, iS THE FIRST CASE FOR BE I4N2 ,
C 1355 4 CO~ S f4M1 F O R  3 5 1 4 52 .
C 9311’e2 IS USED 5 C R  4E 41—GA U SS IMS TOA O O~ BE T A N 2 .

4
IF (1T (4A .GE.2) 513 13 150
1~~CIU.0(.2) GO 10 191

C s~ E T A2 Mo ST 30 4(4) FOR HE F1~~ST RUN .
D..~ 1 8 0  J C H B Y  = 1.SC-IBY

O R G 331*52 (ICrIBY ) = 5801*2
N521:\S2,i 

-
313 185 IOC :1,0I52i

1B~ 5(T AN2 (IOC ) :5951A2
GO T O 181

1~~C CO N I O N J E
15(14.05.2) GO TO 191
1059 : -
XC I4CX = XST(2)
D O 170 IC~I3Y = l,SCI3Y
*1(51 = ~CA5 .A Jfl CHBY) ’FC 1b

152 IF ( X CHCK.GL.xXSZ ) GO TO 151
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X C H C 1 (  XC .ICK • SPAc:2
0044 1059.1
33 lu 152

151 CO N T I UU C
IOMM A : 10MM— I
B B1A5~’ (IC P48Y) : 851*52(10MM)

1 .(31IA52(I13l #)—35 TA’4 2 (IOM1A )) t*~~SI— XC .lC1 ()1SPACZ2
IL p1 = 10481
X*~ I : FCA S .A U (ILM )+FC15

~~(I 1 1(6 , 2 5 1)  ILM , 8 8 1A 9 2 (  X LI )  ~~~~~
25C FO AT (1EX , .I:h ,1 3,2X,. 1A52 *,E14.7,2X,IXKSI .,514.7)
170 COSTIN UE
131 CONTINUE

lINT = 0.
3) 1’~C 1301 = 1.NC~iBY
A dO = (EbTAN2 (ISsJM ),2CI) ’ (l. +A J (ISUM) )

= (A oI 1 S u’ ~)+A4 1i’ (AJ (I SJM ).A4 2 )
= SO R ICAB 2 )

1SC T I N T  = YOST • A 31 /S )A 3 2
lINT : YINT ’rA IFNCH3Y

1030 CONTINUE
RE TOSS
(ND

SU3~~OUTiNE 62 (XS2,452,1S2)
1.1-9055125 XST (5),XI2IS (200),11225 (200 ),XI235 (200),X1245(200 )
C OMMOs YCCC ,SBETA2
C3~~’~oN xlr-!C230) ,XIT ’,(202 ),453520 (?) ),S*PC2 (200)
C C~M1)’~ C IV IC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
COM4 jN A13(100 ),IS~~A 4~~,9Cl3 Y ,83TA ~iC 130 ) ,38TA52(130) ,3ETAN2 (100)
CO~’’C’.  FLAPMI,  O C L T A , 3 3 . ’ . P ,  1L *1,3419*
C 3 M I L~. S 1 3 9 A , S ~~5 T 1 , 1 X l , L C P I , S A R C C C ( 5 1 3 )
C)~ 9~~s IO J..,XA,Xd, x ,TA95,E’ ,lC, Y~ ,JS1 3S,xL~~I S,BI65,SV *LS,3SS
C~~~~-1~ XSN(5 ),CCCj,L(,ERC,IYY,X’ ,ITERA,5X510C5) ,5XS100 (5 ),VX3 (5)
C3~~lC~ ~31Z,L~~,~~A~ C (5l3) ,SA -~C3 (513),LPM,OC
C~~M ’~j~ ~ETA N (513),~~ETA ~~(5 13) ,1J,LD1(.x1I(20C ),YJJ (2O0),X~’X
COMI CS cC ~135O ,A2AA , .2~ B,C2~~
CC ’.91M A4AA ,8833,CCCC,4b,5~~,C3,38,T34U5 (1U3) , GAUSCIOO ) ,SG*US

C T-I i~ O U b r k C U T I N E  IS - ILLEO F~ 055195.
C 1115 S05~~3JT L NE C A L .J ..ATCS U SC TION 02 (xS2) IlICrI
C I r-ICLUOSS 121 (X52) TO 124 (XS2).
C *S~ IS *51— AG2 IS tiE 531)1135 ~F INTE GRA LS .

DC 1 I3P:1,5
1 *~~T( 1jP):YXs (!~s-’)

P11 = 3.I41~~92658.
I F (1.1.31.3’.) (.3 TO 100

C — — — 1 2 1 ( X S I ) — — — — .
C THE SAME L. sT EGS A TI ON AS THAT IN
C 5 1 3 6 R O J I f N E  C A V I T Y  53 .4 SC (XSI)

~GF = 3
1411 OFSIM1(AN5 ,5OF,X~ 2)
4121 =
1 5(10.50.27) X121S (1S2 ) = *121

C— ———1 22 (XS I )———— .
C USE T I-iS SAME SU3IROUT1SE 1C2 AS
C USE) IS CAVITY .11-I LSIC=1 .

ISIC= 1
C ALL 1C2(S R, SM,X S2 ,IS IC)
1122 = SR

C SOlE THAT SM IS DUMM Y VA RIA 3LE .
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IF(1 13.E0.27) X122S (IS2 ) : *122
C — — — — 1 2 3 (X 5t )———— .
C JOE C H E 3 Y C I E V — G A U S S  ~J A D . 4 A T J R E  F Q R M J L A
C IS L X A C T ~..Y S I M I L A R  MA NN ER TO T H A T  IN
C )5S143 FJR 13.

*123 = 0.
B~~C5 = (XST(l).xS1 (2))~~.5
CM SE = (X ST (2 )— X ST (1) ) ’ .5
*51 = (~~HC5 • 1.)ICMBS
A3 2 (—1*05 • 4ST (3 ))!CMBS
DO ~ 1504 : 1,NCHBY
HA l  = 1-. A0 (ISUM)
P112 (AU (ISUM ) • 43 1 ) ’ (A 3 2— A J( I SUM))
SHA2 : ~Qii t U1A2)
F313 = rPAl/ SHA 2
53*13 = C~ 3~~.AU (ISU )~~BPC5— XS2

2 *123 : x123’F3131F3#13
x I~~3 = 4123 ’PAI/Ps CJIBY
iF (113 .00.27) X I23S II S2 ) 1123

C 124 
C O SE C H(8Y C HE V— GA IJS S O U A - D R A T J P E
C F 3 S M J L A  ~ Y ASSUM ING THAT
0 1-i E -KEN’ ~EL FH. IS S HO OT - i .

1 0:  (X S2~~1 . ) ’ ( X 5 2 — % S T ( 1 ) ) ’ ( X S T ( 3 ) — X S 2 )

~IV : X 5 2 — X S-1 (2 )
14 = SsSIIrI J/PIV )
F P C 5  : (X ST( 3).X ST (2 )) * .5
F MCS = (XS I (3 )— X S11 2 )) ’ .5
* 4 1  = (FPCS~~~.)/FP’C5
*4 2 : ( F P C 5 - X S T ( 1 ) ) ’ F 1 C 5
*12 8. = 0.
130 l& ~5~ ’ = 1, NC-43Y
TI 41 = A ...(~~SUM ).A8.1
T~~A2 : A13(ISUM )+A 42

~1P SOi4T (t~~A 1 * T DA 2 )
F41 = (1*T4.2(iStJM ).’AI).(1..AU (ISJM))/S~ P

C 3:TAN 2 15 0-ISdY —GA US S V ERSI3N F O R  3E TA ON THE SECOND AR C.
F41 : FNC!.AUUSUM )~~~~C5_ XS2
51 2 = S.~-I I (1. — AJ (IS-JM )’’2 )
58.1: : FMC5 ‘S12’ (3ErA12 (1S2 )‘PAI)Ild

10 1128. : 1 1 2 8 . + ( F 8 . T — F 4 3 ) / F 8 . A
11 28.1 : Yj24*l’AL ~ 5C-43Y

C BE TA P.2 15 .15(0 FO~ SIM PS ONT S RULE .
X L ( .  = A L C O C  ( X S T C 3 ~~— x S 2 ) / ( x S 2 — X S T ( 2 ) ) )

C 1~~ C IS T~~A S 0 F E t 4 E 3  T -4 53135 i - t  G 2 — A R G J M O N T .
*128.2 = X L ,.(81TA52 (152).’AL )/ IW
* 12 8 .  : XI28.1~~XI242
~~~~~~~~~~~~ X124S (1S2) = *124
63 113 101

100 *121 XI21SCIS .2)
*122 = 4122S (152)
*123 = X 123S (1S2 )
x I2~ = *128.5 (152 )

101 452* = — X 1 2 1 / P A 1 — X I ’ Z
1S23 = C C C 1—A LOG (C 0S (A L FAI ’GAMMA ) IC D S (XST (5 ) .GA IMA ) ) /PAI
A S2C = X529 ’1L23 -

*S2D = — * 1 2 8 /PA l
IF (LJ .L..27) iR ITE (S ,225 ) xS20

225 FO R M A T (I X, .XS2 0:.,F20.10)
AG 2 : (XS2A .XS2C+ 1S23)’H4
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R C T U F N
(NO

SO B.~OO11S( RMIN T (34,54,410)
Ol IESSION IST (5)
C UM1(J N YCCC ,SB(TA2
C O M - M~.N XiI’ (200) ,XI rN(230 ),AMs&2S(210),sAR C2 (2033
Co ’ 1 C~: C A V X ( I 0 O )  , C A V Y ( l ),~~C T A 8 , B E T A C , x C C C ,~~C A V , L P M M , N 5 2
C 134 I ._

’. 4 1 3 ( 1 O 3) , I S IA R ’ , S C - 1 3 1 , . 3 3 1 A 5 ( 1 0 0 ) , D B T A N 2 ( 1 3 0 )  , B LT A N 2 ( 10 0 )
CCM M N  FLAPA N,QI CL TA ,)3A P ,AL~~A 1 , G A M 4 *
CO ~~I~~. O1~~~ A , S~~E TA , * * ’ i , I C P 1 , S A R C O 3 ( 5 1 3 )
CU9~~~5 1DJ~.,XA.X8, X C ,TA ,E’,YC ,YR, JBI0~~,XL 3IGS,BI GS,SMAL S,DSS
COMM ON x~~.(5),CCC1, LE ,ER C ,YYY, X~~,ITER A,OxSI0(5) ,S~ S1OO (5),YXc (5)
C3M M~.~’. r~S1Z,LP,SA4C (5I3 ) ,SARC3(513),LDM ,OC
C3~~ 1N BETAN(51 3 ),BETAM (513 ) ,113,LPK, XI1 (200),xU.J(200 ),XDX
C ) M M 3 N  A R O J S O , 4 2 A A  , s2 3 3 , C 2 C
C 1 3 9 1 0 1  A A A A ,~~8 8 B , C C C , A 8 , 8 9 , C S , O 8 , T 3 A U S ( 1 O 0 )  , I G A L J S ( 1 0 0) , N G A U S
PAl = 3.141592658.
ir (!CPI.(0.0) 30 TO 10
DO 12 IS = 1,5

12 XST (15) = X S~~(I5)
GO 10 11

10 03 1 IS = 1,5
1 XSUIS ) : YXSC IS )

11 C D~~T I S U (  
-

: xST (4)’SIN (DC_ IA I
1)1 = XST (8.)~~COS ID E_ TA )
1112 = YY1~~*2
CB5 = (XSTV .2)—XST (1))..5
305 : (xsru)+xsr (2))~~.5
431 = ( B C 5 + 1 . ) / C B 5
*3 2  = ( — D C 5 ~~X S T ( 3 ) ) ~~CB5
39 1: = (XST (1)—1 .)* .s
1*15 = (XST (1)~~1.)*.5A l l  = (31l:—XST (2))/3P15
*12 : (~~~l5—XST (3))/1*15

= (*SIC3 )+YST (2 ))* .5
F.MCS CX St( 3 )— XST (2))~~.5
A~l1 = (FPC5.1.)l~~9C5
44 2 (FPC5 X ST (1))/ 9C~
IF(u I 0 . L ..8 .)  03 TO 4
IF (HI1.E~~.3) 13~ TO 3
1~ (M L O .E13.2) GO 10 2

C 40(1) A R E ALRE A )Y CA .C U LA TE) IN SJBROUT INE
C IFINILT *110 STORED 15 COMMO N A R EA .

SR :3.
SM :0.
uO 20 ISUM : 1,NCrIBY
0*1 = 1.— AU (ISUM )
GIl = (A U C I S U H ) + A 3 1 )  ‘(A32—A J (ISLI II))

: S 1 3 R T C G Y 1 )
FF3 : G X1 /SGY1
541 = C35 .AJ (ISUM )+ 3C5
FX2 : 5*1— 141
F* 22 :5* 2 •
F X3 = FX22 •YY12 -
F F3 1 = F X 2 I F X 3
FF 32 = 11115*3
SR = S5.F53 .FF31

20 59 : SM .FF3 .FF32
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SR : S R ’P A I f N C H B Y
5 M  : ~ii .PA L/N CHBY
SO TO 10 0 0

2 C O N T I N UE
I F (1 riA 4~~.EU.1) GO 1) 113 0

C ISI1Ar ~P = 1 MEAI.S THA T THE FOIL HAS ROUN DED L.C.
C So T r~A 1 140 SIM ’SONT S SOLE IS USED,
C IShAr ~P 0 M EANS THAT THE FOIL H AS SHARP 1.0.
C SO rHA T cHE8ysHEv &AJSS FDiIJ~.A CAN 95 JSE3 AS 3(LOJ.

SR : 0
SM = 0
00 30 I5J’~ = L , S C r l B Y
5111 A.J (ISUM3 +A 11

~T12 Ao (JSUM )+A 12
F51 BbTA .9CISUM).S04T (ST11~~ST12)
U I - i ~3I~l5 .AU(LS0 M)~~3M15 XX1
U N 1~ = UN1’ .2
.13513 = 13512+1112
51(11 = U I- J1 /UN 13
F( 1~ = Y Y1 /UN 1 3
54 = SR+F4I .F~(t1

30 SM = 5 M . F K j~~FK 1 2
SR SR.P41 /NCHSY
SM =
GO 10 1300

100  C O N T I S U E  
-

C TiI L~ I S HE C A S E  THA I 1-I S FO IL lAS R OU N DED L.1.
535 = 1
XC 4 = 0.
C ALL OFS1ML (SR ,N.jF,X A )

C ICA IS Dti M :i Y— —— —QM L Y USED FOR C c 5 )  IN CXFNE~~.
‘I13 f:2
CAL L ‘FSIM1fSM, ‘.OW ,rCA )
03 TO 1000

~ C ’ ,T l 9J t
C ~.SC CrIC3YS ICV—G A J SS ) R M U~.4  SiN CE 3ETA
C 1’. ISIS 153505 IS 59)0TH.
C B B T A N 2  ( I S O T M )  A~~E A R E A D Y  C A L C U L A T E )  AT T F I N T L T .

SR : 0.
SM = 0 .
313 50 1505 = I,SCPIBY
?SL = I3 BTA N 2 4I& U ’ 4 )’- -~A I ) * (1. ’- A .J(lS)’ ))
P5’ : (AO1ISUS )+A41) .CA 0II S JM )+A 4 ~~)
S-.rSM =
SF’. = PSL/SQPSM

= F-MC5.AJ(1SU ~~).~~ C5—XX1
P S~.2 =
F F 4 1 = ~SN / (P SN 2 +YY1 2 )
F~~42 ~~ YYl/C P$N2 .yYL2 )
SR : ~N~ FF4~~FF4l
SM :S .5F415542

50 C O N T i N U E
SR = S4* PAL /N C H& Y
SM = SM ’PA I/N CHBY
63 TO 1000

* CO N TI N UE
C ICA IS DUMMY , O:~Ly JSEO FOR IC2 IN 5(5)

XCA = 0.
= 0

C SJ8- (QUTINE 1C2 IS A _ SO USEO IN 5 (5).
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C ALL 1C2 (SR,S#,XCA ,ISIC )
1 0 0 0  R E T U R N

E N D

SU&i~O U T 1 N E  C A V I T Y  ( * C C . Y C C )
C 1-U i. 5.~:i~~ UT I NE IL C A L L E D  FROM DXF5E~ F O P -  F ( S ) .

)1M0sSIC.N CKEX(100 ) ,SKEY (103) ,A SSL l (103 ) ,SRI2 ( 130> ,SIC3I3 ( 100)
DI ME -’SI0i. i.1 C4 1 4C 1 00 ),XSI C 5 )
3 1 M E N S I C N  C A V A - ~ (103 ) ,CAVYY (100 )
COMMO S YCCC ,SSETA2
C3l~’L~ x 1 1 1 ( 2 0 6 >  .11 F’3 (200 ),A ’I50 25 (2D0 ),SA SC2(2130)
C 13~~M O -S CA V X ( 1 L 5 ) , C A V Y C 1 0 0 ) ,5 E T A 3 , 8 E T~~C ,lC C C , NC A d  ,LPMM,N5 2
C3~’9O~ AJ (13O ),I5 1A ~~’,NC~49Y ,83TA 1.(1J3) ,E8TA. 2 (130),BCT&52 (160)
CO .rI_ . FL A’4N~~0ELTA , )jAr’,AL~~A 1 ,SA MM I
C L~il 0 N  LIGMA ,S6ETA , X *M ,ICP I,SA R C CD (51 3 )
1.34105 SDUL ,XA ,X1:,X ,IAN&,E ~~,l, YR ,JSI00,XL 9ISS,aIGS, S ’~ALS ,DSS
CJl~.ION * S~. ( 5 ) ,C C l , C L E , E 8 . C , Y Y Y . *~~, 1T E ° A , ~~x 5 I O ( 5 )  , SX S I ~~O ( 5 ) , Y X S ( 5 )
CC I O N  ~ S lZ ,L’ , S A S C (  5 1 3 )  ,S~~~C O ( 5 1 3 )  , L PM ,DE
c O M I C S  3 5 T 1 5 C 5 1 3 ) , 1 : E T A M ( 5 1 3 ) , 1 1 3 , L p . ( , x 1 1 C 2 0 0 )  , I J J ( 2 0 0 ) ,X C X
CDIII’ S ~ I J J N D , A 2 A A  , 32 3 1 : , C 2~~
COM IC S AA A A , 96 63 ,C C ,A o,bB,CB,03,T3&US ( 100),dSAUS( 100 ),NGAUS

C X C  IS l i-s E C A V I T Y  END ‘DI~.T C A L C J LA I E D  IS 508. CAVITY.
SCUM = S..R1 (1..5L59A)
C3 (_ = COS (-OSLT&)

S1~.(3ELTA )
P A l  = 3.141592654
3) 1 L A  1,5

1 XS II L DA ) YX SI LOA )
N CAV bO
.SCAV I SCAV +1
CAVS = (XSl (2)—X ST (1))/’ICAV

C L E A d L  T - ~E L A S T  ~OTNI OF ISI = C ~ INC0 T 55 D(  I~ &
C 5 i~~G 13 L~~~~t T Y  ~ CS S L ” ~&LE S P E ~~4L VC~~T EY ‘COE L .

DC ~ <19 = 1 , N C A V 1
XC.~ = x Sl (A ) •CAV S’ C<LM—1 )

C l E A .. P~~~T IF 3TM EGA = 3ETA~ PAl .

~F (K L-~ .E0.l) Ou TO 3
I FRLM .E~..’.CAV1) 30 10 10 

-

C — — — — — I C 1 ( X S i )  C A L C J L A T I O - N , C A L L I N G  355111.
l~ ( 1 1 3 . 0 5 . 3 4 )  00  TO 75
535 = 3
CALL 1

~~SiS1 (ASS,;~CF,*CA )
C A S S  IS A SOLUIIOS FOR IC I (XCI) , XC I IS IDEN TICA L TC ICA.

IF ( 1 1 3 . 0 0 . 2 7)  A’sSIi((LM ) = ASS
60 IC 76

75 A~.S = A SSLI(K LM)
76 C O N T I 1 ~LIE

C 1C2 (XS I ) CA LC JLA TION.
IFl1o . GC .34 GO TO 7 1
ISIC : 1 -

C AL.. IC2 (SR ,S1,XCA ,I SIC)
C ONLY Sk IS UTILiZ E D—— SM IS FOR .491ST.

IF (1 13.50.27) S412 (<L1) = SR
SC’ TO 78

17 SR = S412 (<LM )
78 CONTINU E

C IC 3 (*51) CALCULATIO N —— USC CH(8Y SI-sEV—GAU SS
C QUA DRA TUR E FORMULA.

IF (1 0.65.34) GO TO SO
BPCS = (XSI (1) .XST (2))’ .5

62
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C I-ISS = (X S T (2 )—XST (i ) ). ,5
*5 1 = (5PC5.1.)/C ~ 95
*32 = (—1*C5 .X STI3 ))/CM85
oct = CCA— IST (2 )
5 < 2 : (X C A 4 I  .)~~(XC A — X S T (  1) ) . (*CA—XST (3))
5< 3 = S0kI (EK1/5X2 )
5535 CM 65~ EK3
SIC3 = 0.
Do 5 1509 = 1,NC BY
(1 3 I (  A .J ( ISUM ) +43 1) .1 A32—A J ( IS UM)  )
$5131 : SORI(C.J1)
SF3 :.(1.— AJ (130M ))/SEJ1
SF34 LY :’AJ (ISJM ).S’CS—X A

S SIC-S SIC3 •(EF3 EF39~ SQRt ( 1.—AJtISJM )~~’2))/(F &
S I C- I  = i.1C3 .PAI/S CH3Y
S IC 3  = S L C 3 . A L O G ( ( I S I ( 2 ) — X C A ) / ( X C A — X S T ( 1 )  ) )  .5(3
IF (1 13.E3.27) S1C3I3 (KLM ) S1 C 3
GO Ti. 51

eo S IC 3  = SIC313 (1(LM )
91 C O N T I N U E

C 1 04 (451 )———— .
C oSE CH(3YSIEV — GAUSS Q J A D R A T U 4 E  F O R M U L A
C 15 TIE SAME 945554 AS lIAr F3~ 14 15
C OFSIM3 .

L~~(I 13.0E.34) GO TO 32
F P C S  (XET(-3)+xST (2))..5
FMC5 = (xSI(3)—xST(2)). .5
*41 : (FSCS+1.)/FMC5
442 = (FpcS—x sT (l))/ 9C5
SIC’ . C. -
0-13 7 1504: 1,NC H9Y
(A = (3 TA 52 (ISUM )+PA I )*C1. I.A 13(IS UM ) )

(AJ(ISUM )+A41) ~(#J (1!UM)+A42)
549 = 531(1(48)
P-C : 54/558
‘ .13 = F8 C 5 .4 J ( I S J T M ) , F~~C 5 _ X C A

7 S I C’ .  = S I C 4 + R C / R O
SIC ’. SIC’ .*PA 1/NCHSY -

LF( 1 U.5-..27) S1 414 (<L9) SLC4
30 10 83

32 SIC4 = 5IC414 (XLM)
33 C3NTIO.U !

C - I C ( x S l )  = 1/5<3 A L S E A I Y  CAL C - J _ A TLO.
1302 : C O S C A L F A l ~~GA’~MA ) /CCS (~~SI ( S + S A M M A

= I— A 5 S / P A I— S M ~~~C C C 1 — A L O G UJ2 ,P~AI ).SIC3
1—51 1. 4/PA
GO TIP 25

3 G C =
GO TO 25

IC 3C :3EIAC .~ A1 -

C BETAS AND SETACC BCDY A NSLES AT 9 *50 C) MUST BE SPEICTEED IN COMMON.
25 CON TIIUE

X X S = XC A ~ COE L
ITT = XCA—X S T (4 )a SO E L
YY T2 : YYT~~*2
X X I ) = XST (4)’CDEL -

*402 = IXU ~ .2
XY9 Y1T2+XXU2
040* = QGA P*XXS/(xy5 .?At )
CGC = COS (GC)

63
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SO C = S I H ( G C )
CFC = 0404/SCGIM
CKEX (KLM ) CGC .CFC
51 (51 (1(19) = SGC .CF

2 CON TINUE
CA 444(1) :0.
CAV YTC1 ):0.
DL 15 ICA V 3,NCA11 ,2
CA N s ~~(1CA I) : LAI X X ( ICAV—2 )’CAVS ’ (C<EX (lC 1.~~—2 )+4.’

IC KC A (1 C A ~~~1 )+C1 (EX ( ICAV))/3.
15 Cr .V~~Y (ICAV) = CAVY Y (I AV—2)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3.
lC (LJ .EIJ .27 ) SI) TO 100
GO Ti. 101

iC C 00 102 IC4V 1,NCAV 1,2
CA’IX (LCA V ) CAVXX II CA fl

152 C .ANY ( ILAV ) :CA IYY (ICAV)
131 C3~.TL’4UE

CC = CA VX ( NCA Vi)
YCC :CAVY (SCAVI)
XC CC :X CC
IC CC :YC C
R 5 I U R ~I -

END 
-

SU Si OOTl..E 1C2 (SR,SM,XCA ,ISIC )
01~~ESS1ON XK ZR1 (130 ) ,XK5R2 (103),XST (5)
C OMM13~ YCCC.SBETA2
C13M 904 ~1 TM( 200) ,XII ’I (203),AS S &2S 2D0) ,SAPC2 (?0O)
C.~~ICN CAV X( 100) ,CA V Y(1O0),3EIA ~- ,5E 1LC , Y CCC ,SCA ~~,LI-~9i ,-532
C~~’~9 U ~. * 1 3 ( 1 3 0 )  , i S l A ’ . -~ , N C h 3 Y , 3 3 I A ’ ( l 3 0 ) , ~~5 T A S 2 ( 1 O 0 )  ,8ETAN2 (i0O)
C 1 3~~I3S FLA ~~A \ ,3EL1A, )5A-~ ,AL A1 ,GA’il*
0.9411 SI A ,S 8E TA ,%(~~, IC’1.SASCCO(51 -3 )
C-J M 905 I0UL ,XA, X ~~, XC ,TANC .,5 .YC. Y~ ,J SI ,S ,YLBI SS, 511S,SMA LS,OSS

A13~ (5),ccC1,C E,EcC ,~~yy , x~~,lTEFA,S ~~SIC(5) ,SxSIr3 (5 ),YX5(~~)
CO~~”- 13N PSIZ,L~~,SA’.C (5l3) ,SARC )(513),LPM,O(
C~~~ION BE TA5 (513),~~ET.M (5t3 ) ,IJ,L~~<,XII (2G0),(JJ (2GO), X 3 X
C 13~’<OS xR3j\D,A2AA ,,2~ 3,C2CC -

C IMIOS AAAA,b899, C~~~,A4,Sb,CS,)3,T AUS (l00 ) ,~ GAUS (100 ) ,SGAUS
O~ I IPi-. = 1~~5

1 xS1 (I~~N) = Y(S1l ~~N)
Xx~ = XST (4 )*S1’l(DEi_ TA )

~Y l :  xfl(4)’CCS (O(~.1 A )
1112 : YY1.’2

C IS~ C : 0 FO R RH IN T
C = 1 11 C A V I T Y  OF 3FSL15 0’. F (5) A5~ I s  A s11 Y .

5I~~C = 451 (13/21.
-33 ~ 0 -ITS = 1,21
X YIN = FLOAT (ITE—1 )’SINC
55)1 = X YZN— X ST (2 )
R 02 = (4115.1.) ‘ (XST (1 )—X YIN) (XY 1M— X ST (3 ) )
4133 = SDRT (RUI/<U2)
Rb’ l = XY I1I— XX 1
P-V iZ = R V 1~~~2
4V2 : RV 1 2 + Y’1 2
RiN RVLRV2 -

P -V t = YY1 /R~12
IF (1SIC.5...1) R’~.4 = 1 ./ (X Y1 N — XCA )

C 1(~~I AND XK (K2 (I) 35C395 00991 FOR ISIC = 1.
xK(R j(ITE ) RU 3~ RWR
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SC 4<582 (115) = R03 .RWi
$4 : 3.
SM = 0.
Jo  62 110 = 1,19,2
55< = $~~+5L 5C’(X ((41 (1L3) •4.~~X1 (ER1 (lLO .1)

I4 XXE ~~1 (LLO- ’-21 3/3.
Cl 5’ = 5M +LIN C~~(XKE52 (1LO)44.~~XKSR 2 (1LO~~1)

14* 651<2 ( ILO’l) )13.
4)11 = XLI(1 )— X ST (2 )
4312 : (xST(1).l.)~~(XST (1 )—XST(3))
4C 13 : SU4Y(ADT1/40t2 )
AD SI = 451 (13— 441
A 3512 = ADS1 ’~ 2
A DS2 : A OSL24 1112
4353 = A C T 3~~2.’SoRT (SINC)
A ) I .L : A) S . * O S 1 I A D S 2
IF I ISIC.Ei ..1)  *0.41 : 4 3 S 3 / ( 4 S T ( 1 ) — X *)
*319 = A D S 3 . Y Y I / A O S 2
SR = SR .ADRL
54 SM .A OlI
‘51 13K -N
END

SOSROUT I- .5 A R C SZtG 2 ,X C ,Y C)
C3M ’1U -NIIn L C<!TM

C T-41i. Ii. CALLED FROM F(S) AFT ER CAVITY SJBROUT INE .
C F~~5’ s2, T~tE IOIAL A IC LE5~~TI $2 IS C A L C J A A T E O  BY THIS !3UBROUTP~E, BJT
C FOR BETAN 2 FIN DIN G, AR CLE N *~sD SB9E TA A~ E IS ED A S ~D.4 Si.

PA 1=3. 14 1592654
XZ .5
1 5 (TH .Lr_ .1.E—6 ) GO 13 1
Y Z : I T r i ’ ’~~— . 25 ) / ( 2 . ~~Ti-i )
SGZ :ATA.. (.XZ/YZ)
X CM Z X C — X Z
V CM Z YC—Y Z
AL :ATAN( XCM Z/YCM Z )
P-T :HGZ—AL

~~ I bl/(2..~~A 1 )
XC TM Z2 :XC M Zh ~2
YLM Z2 :YCP,Z. ~2
52:2.*P A I .5441 (XCM Z2eYCM Z2 )*PBT
GD TO 2

I S2 = I.—XC
2 cON T I N U E

‘.ErJ I( -’4
END

SJ9RUfI I N S  A RCLEN (XS S ,XL ,X rs,1 S112 )
CL ~hUN / TI- lICK/ Tn
C0~~~O’I YCCC,S3ETA2
COMMON *ITM(200) ,XITN (200),&NSS2S (230),SA °C2 (200)
COM M ON CA V XC 130 ),CA/r (1O0 ),351A5 ,3CTAC ,xCC .’JCA~~,LPM.M,NS2
CO M MO N A J (100 ),ISHA R’,NCHBY,SB TAN (130 ) ,eBTAN2 (100),BCTAN2 (100)
CO MMON FLA PA I - l,JEL TA , DGA ~~, A L A  1, G A M M A
COMMU ’ . GLGdA, S 3CTA,~~~M ,1C PI ,SAR DD (5i3)
C.~MMON IDOL, XA ,X9,xC ,TAN G ,E~~,YC,Y4,J91G!,XLB10S,P1GS,SMALS,OSS
CUM~ U5 XSN (5),C CI,15,SR C ,YYY, X -’ ,ITE RA ,SXSIO(5 ) ,SXSIOO (S),YXS (5)
CO M M O N  P S1 Z ,L P ,SA KC (5 1 3 ) ,SAR C O (51 3 ) ,L~ M ,DE
C O M M O N  9ETAN (513) ,3ETAM (5 13 ) ,IJ ,L ~ (.XII I2OO ) ,XJJ (200) ,434
COM MO N XROUND,A 2AA,3 298,C2CC
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COMMON A A A 4,83S~~,CC~~~,A53.S8 ,C3,D8,TGAUS (10O ) ,wDAU ~~(1O0 ),NGAUS
C F35 PLANu CCN~~CX CASCA DE IF ~A DE AN) *1.0514.

1F (I SiL2 .S~..L) 00 10 10
*SS X$ XL
GO TO ii

10 AT1 :2 ..Xr$—t .
4T2:Z..XL—1 .

~X2 X CCC ‘~ 2
PY2 :YCCC ~ •2
I s- (r-s .LL .1 .E—6 ) GO TO 3
Clii = (TM• .2 .25 )/T$
CEl~.):I-~X2 .frY2—X CCC+CTH .YCCC
CONS :SO~~T I C Ti-s. ~2 .4 .‘ CENO ,1.)
A A 11=4 ~ I N ( A T  1/ CONS )
AA T 2 4~~I N (A T2/CO’IS )
455~~ ’~

. I AAT 1— AAT2) ‘CONS
SD TO 11

3 XsS = XH XL
11 CO NTI N UE

P-STUNS
END

SUERUUT1NE XCYC(XCB ,VCB ,CX ,CY )
C HIS IS CALL S) F04 PLAND -C ON V EX CASCADE.

C.$M ON /THICK/TM
XZ:.5
I F (IH.LE.1.(—S) GO TO 3

(T-4~~.2— .25)/(2..T5-4 )
J<~~~T—Y Z
O1 (:CX—A Z -

i~~OK.53.0.) GO TO I

4<2 :41(4.2
XZ2:XZ* ~2
Y Z 2 YZ ~~’2
P2 X Z2 4YZ2
SR:i.URT (R2/ (1.,AK2))
*C r_:XZ + SR
IF (D1(.LT .0.) XCB :*Z—SR
YCS AK . (XCS—XZ ).YZ
GO TU 2

1 CONIlIUS
X CE XZ
YC Q :IH
53 To 2

3 XCB = CX
ICE = 0

2 CO N T I NUE
RE TuKS
590 -

SUSR OIT 155 SHAPE (4,1,351* ,1S112)
C U M M U ’ 4  /TPILCK/TH
CO M M U i  Y CCC ,SBE TA2
C O M M O N  XI TM (2 00) ,X ITN (2 00 ) ,AMSG2 S( 2 0) ,SAR C2 (2 00)
C O M M O N  CA V X (1 0 0 )  ,CA -U (10 0 ), 3C TA S,BCT AC ,XCCC ,N CA /,L FM9 ,NS 2
CO U MOS A 1 3 (i 0 0 ) , I S IA R ’,5C 1 91 ,BB TAN(i30 ) ,SB TAN 2 (1 0 0 ) ,BET A N 2 (i00 )
C O M M O N  FLA ?A N, O5 ~~TA , OS A P ,ALF A 1, G A M M A
CO MMoN SIGMA - ,SBCTA ,1(11,I CPI , SA R COO ( 313 )
C OMMON IO UL ,X A ,X8 ,XC, TAN G ,CP ,YC ,YR ,JBIG S ,XL BI GS ,PLG S ,SMA LS ,OS S
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COMMO N * S 5 ( 5 ) ,C C C I , L S , C R C , V Y Y , * M , I I E RA ,SX S I O ( S )  ,S X S 1 0 0 ( 5 ) , Y X S ( 5 )
COMMON ~S1Z,L P,~~A RC (5 13 ) ,SAR CO (513 ) ,LPM ,O5
C OM M O N  SSTA’J (5 13 ) ,8O TAM (513) ,IJ,I.’K,x 11(200),XJ J (200),XOX
CO M M o N Xft D UND ,A 2A A ,32 65 ,C2C C
CO M M O N  A A A A ,be ss ,c cc c ,A e ,88 ,cB ,D8 ,ToAus (loo ) ,IGAU S (l0O ),N GAUS

C P t.A N 3 — C J N V E X  C A S C A D E  CASE.
P41:3.14153265 3
1F 115112.C0 .1) 30 TO I
BE TA
1:0.
GO To 2

1 CO NT IN UE
IF (Ti 1.L5 .l .5—6) GO TO 3
P4 2= 4CC C~ ‘ 2
PY2:YCCC ~~2
Clii = — (TH’.2— .25)/T r*
C(N0 :~ X2 ,JY 2—X CCC ,C l5I .YCC C
Y C O CT H
YC 02 :YCO*.2
YSC :YCO2— 4 ..(X 1 *2— *—C tN D )
SYS :SU#T I y SC )

YUX — (2..X—I . )I(2..Y.YCO)
SC TA A T A N  (134 )—PAL
OC T0 2 -

3 CONTINUE
y = 0.
85 TA —PA.L

2 C ON TINUE
RE It)
END 

-

SJB.i 0U 1145 9OS~~C (A,3,E,R1,ER2,X,J,XL’A ,1S1J2)
13:0
41:4
*2:8

4 13:4,1
IF (J.GS.BO0) SO TO 3
CALL FAP C (PFX1,X LPA,X 1,IS1I2 )
AL . FARC (PF42,XL’A,X2,ISIIZ)

X3 *1 + (X2 A1 )’i~~ X1/ (PFXI PFX2)
CALL FARC (P5x3,xL ?A,4 3,1S112)
iF (PFX3) 1,2,3

1 42:43
41:41
15 (4—3) 10,10,11

10 y=43—541
IF (Y.LC.O .) y:~~.
(10 TO 12

11 Y :X3.ER1 -
12 CAL.. FA RC PFY,XLPA,Y,1S112)

IF IP SY ) 5,2,2
3 41:43
*2:42
ZF (A—B ) 20,20,23.

ao Z:X3.CRi -
GO 10 22

21 Z:43—ERI
22 CALL FARC(P FZ ,XL PA,Z ,1S112)

IF(PFZ)2,2,5

- —__— - -  
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S GO T O ~
2 PP: A 85 (PFX3)

IF (PP—(82) 6,6,4
6 ~:~3

GO 10 7
e ~iR1TE (6 ,9) J
9 FOKMA1 (1X ,2r113 :,13)

SI 3P
7 <( TURN
590

FU NCT ION A L T K E N (X X  ,TY ,X,N)
DI M E NSION XX( i ),Y Y (l ) ,ZZ (21)
IF (5)1,1,2

1 A ITKES YY (11
R STUKN

2 iF (N.GT.20) 5:20
4 = N. 1.
03 3 < :1,9

3 ZZ (K ) :YYIK )
30 4 I:1,N
03 4 J=1,s

4 Z1IJ,1) 22( I)’ (X—XX ( I))’ (ZZ (U ’i)—ZZ (I))/ (XX (J .l) —XXI I) )
A ITKEN :ZZ(9.1)
RET UKS -

END

SU8ROUT~ NE DETERM (4,5,3)
C DETER M REVISED 02—28—13

< S A L  4 -

0195.45105 * 1 5 0 , 50 )  , S A V L A ( 5 0 , 5 0 )
IF (N .50. 1)GC TO 46
C 1.
5.. N
00 9 13 = 1,59
DO 9 I = 1,55

9 SAVSA (I,4) : AU,.))
< : 1
Go 10 13

1 2 K = K + 1
1 3 I = K • 1

L :K
GO 10 17

16 1 : 1 + 1
1 1 IF IA S$ (SA VEA (I ,1( )) .GT. A 3S (SAVEA (I. ,K))) L = I

IF (I .55. NN)G3 TO 16
IF IL .E~~. K) G 3  13 29
13

C 4O~ INTE RC HANGE
GO TO 23

22 J :J + 3 .
23 SAV CK J = SAVE A (K,J)

SA VCA CK, J ) = SAV (A (L,J)
SA V EA IL ,J) : SAVEK J
I F (0 .55. 55)50 TO 22
C — C  -

28 ~ = K 4 1
GO TO 31

30 1 £ • 1 -

31 COSTIsUC

4
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IF ISAV ( A ((,K ) .53. 0.) 313 13 48 02— 20—73
H = SAVCA (1,K ) / SAVCA(K,K )
SA~ L A (I,K ) S 0.
1 3 : 4 + 1
GO TO 3r,

~5 4 : 13 •
36 SA~ S4 (t,J ) : SAVE A( I~~J) — • 545(4 (4,4)

IF (J .95. 55)00 TO 35
IF (I .55. 55)60 10 30
I F (K .55. (55—1 )133 TO 12
0 = 1..
00 43 1 = 1,PIN
4 :1
O = 0 * SAV CA(I ,J)
I F (A85(D) .1.1. 1.5—36 ) GO TO 48

43 CO N TI NUE

RE T 01(5
46 3 = 4(1,1)

RE I OilS
43 0 = 0.

.RITE (6,51)
RE I UMS

51 FO4~~A I (//~ t (,1(Ri4O( M E5 SAS : F RO M  051549 .1/
1 SX ,TM A T R I X  IS SING J LA R. O C T E R M I N A N I  SET = 0.? II)

END

C T-41S G IV ES 3ET4(XIXSI )).
SUBRO UT iNE 3BB (TA (xx,RBETA ,1S112)
C3~~i0N TCC ,SBCTA2
C3~~1ON 4119(2CC) ,XIIN(200),&NSG2S (230),S*4C2 (Z’s-3)
CU#MON CA VX ( 1CC ),CAV Y (100 ),35T43 ,BETA C ,XCCC ,NCAV, LPMM ,5S2
C O T M~1ON A13( lOO ),IS~ A 4’,NC~ BY,39tA5 (1)O),jBTA52 (100) ,BETAN2 (tC0 )
COM M ON FLA PAN,DS L TA,JG AP ,AL FAI ,GAM MA
COMM ON SIGMA, S~~~TA ,X *M ,IC PI,3AR 00 (513)
COM’L?4 IDOL, XA,XB,XC, TA 5G,E~~,yC ,YR,JBIGS,YLPT5S,B!CS,S~~ALS ,OSS
CI490-N ASN(5),CZC1, ...E,(RC,Y’fr,XM,I T SRA ,5xSIO (5) ,SXStOO(5 ),yxs (5)
CJ H 1O~ FSLZ ,LP ,S AR C ( 5t1 ) ,SA R C OI $1 3 ) ,LFM ,DE
CJ~~MCJ N E5 T 4N (513 ),6 UM (51 3 ) ,I4 ,L PK ,XIl (20C ) ,(JJ (2 00 ) ,X OX
COMMO’. X’~4JN.3,424A,3?3B ,C2C
CUMHCN AAAA, ba~~3,CC::,Aa,Bg,Cs,D8,tGAuS (1eo),dr,A u ScIoa ),9FAuS

ER 2:5.5—3
IF (1S112.Sa .1) 50 13 20

C 15112 :0 FZ~R St.
1 FOR S2.

L PMAA :L PPi—1
SM A L S :SAR CI LP )
LF(LP.5 13 .LPM ) 50 10 10
D53:3ARC (LP)—SARC (L.P,1)
X LP ~: XX
GO TO 21 -

20 SMAL S :SAR C2CLP )

~F (LP .EQ.1)GQ TO 113
XLPA :XX -

DSS SARC2 (LP)— SA1( C2 (L ’.l)
21 C ON TIN UE

* IA : XL PA
4 418:41*4.001

CAL.. FAR C( FAR ,XLPA, *Ib ,1S112)

-
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I-F (FAR. LT. 0.) GO TO 3
X1A :X 1a
53 TO 4 -

3 CALL IIOSECI x IA ,X 18,C41 ,5R2 ,X * ,JI1,X .PA.1S1T 2)

~o ro 11
10 *4:0.

GO TO 11
110 XX :XCCC
11 CAL.. S,$APE (XX ,Y,R8EIA ,15112)

451138 -5
END

SU Bv ~O tJTINE FAR C (F 4R,XL PA, X 1B ,IS3.1 2 )
CO MM C N YCCC ,SB~ TA2
COM MON XI TM (200 ) ,XL TN (200 ) ,ANSG2S (230) ,SARC2(200)
COM MO N C A V X (100) ,CA/Y (100) ,3STAB ,3ETAC ,XCCC ,NCAV,LPMM ,5S2
COMMO N A13 (100 ),IS-IAR ’,5 !C9BY,BBTAN(1 00),BBTAN2 (130) ,35TA52 (100)
C0M~ UN FLA PAN , DELTA , -O SAP , AL A 1,GAMII A
CO M MO N SLS M A ,SBETA,4Xl ,IC?L ,-$A RCUO ( 51 3)
CO MMO N 1Du~~,xA,xB,xc,1A ,aG,s~~,yC,yR,JaIGS,XLBIGS ,erGS,SMALS ,oSS
COMMON *SN (S),cCC1, LE ,ERc,YYY ,XM ,I1 R A ,sxsIO(5) ,S*SI0O(5),YXS(5)
CO MMs..N ?SL Z ,LP ,SARC I5t3),SARC )t513 ),LP’~,DE
C O M M 3 N  Bfr145 (513 ), BS TAM (513 ) ,IJ ,L ~ K,XIII 2 00), X J J (2 00 ) ,X 3X
COMM ON X4O13’*0,A2AA ,323B,C2CC
C O M M O N  AAAA ,8933 ,CC CC ,A 8.a8 ,c3 ,D8 ,TGAU S( 100 ) ,JGAUS (1 00),NGAUS
IFI *LPA .53 .X13 ) 50 13 1
CALL AR CLEN( XSS ,XL ’* ,413 ,IS1I2 )
SO TO 2

1 XSS O.
2 CO NII N U E

F AR D SS— X S~
RE TONS
END
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6.0 LISTING OF PCASL

RE4O (~~,Z3Z1) SF514 ,SEETA2 ,SF’,FETAB ,EET4 C
<5A (5,~~ .1) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~5t.C (~~, ~C1) MITEP.,~~ST0 P ,MAX T, N r I N
5<5L)(5,..~~ ) ALF#1S,S~ MMkS,S )LIS, ~~ VLr.

~5~~:C~~,229) OC,3C.,0
C A.LEN i- ~ I. Ct.VIT Y LZNGTii SPECIFI~~O.

JO ~ 52 JELTA :1,E

~I2 ..RITE (1,~~~1) (JSLT (IDELTA,I ),::1,6)

.r~iT5 
(~~,5~~9O) T 5 , x x M

.~~iT~~(ó,56~~~) T4~~,~~5T 4C

.~ i 1E(4 ,5~~5) P,44&A.E3E5,C CC

.RI1E (6,~~s -~ ~~~~~~~~~~

..SIT5(6,~~&7) XF- C-UNC’ ,A2AA ,32E1 ,C2C C

..R TEIb,~.22l) L 5,_ l~S,5S(T~ , -~E&J, \ C r’ EY
w R :T s c s ,  13~~.) CS
.~~IT5~~~,1.21 5E5142

:9C ~CPM 4T (øF11..~~)

~~~~~ . CF M4T (1 X , ’DELTA(I,13 ) ’,6(F13.~~,2x))

~~~~ F05<MA T (2C X, ’T ’~1OK ’t SS 0~ ~ _ A ’ ~ ’ C ’ ~~EY FC I. =
1~~1C.5)

~15 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
X~~10.&)

~~ 5
X~~)

5á7 C~~M A T ( 2 C X , .X U O :. ,~~1C.â.2X, 42aA:.,F1~~.6,2 X, *E2E~~~.,F10.t.,2X,.C
X2CC —, F1C .~~1

7 E  F C I - ? L T ( & I 1 C )
&4,B~~~E .CCCCA45 C1.~.0.TA’.TS ~~ S 2— TER ~ ~~ M EES, V t. \ ~~1U)

C CALCO..415C .~~~~ ,OT - 4 C F~~:-J~~~~ C~~LLE ~~~~~~~~~~~~~~ 

C 5~~,:: , C~ A~-.: 3~ 44E C05 1CZZ\T3 ~~~~~ P -  .;;-~~~~~~ _~~ ~ ~~~ ~T E~ ~~~~~~~

O ~~~J AN CLOC’. ~.45 -.3. DJ” MY
o ~~~‘ i~. ~~S: FC-~ O5TE P-~~INiNG 1.4 5 A L C O L 4 T 5  F E T A .
~ 021 ~J~.M.T( !.S14.7)

C I~~LA~~~1 E~~~5 CA l L C..IO~ F3 S x 5 I ( ~~~~. Z:1,~~, E~~
C F FLA-..C , 0414 w i L L  ~- 5 4 J  IT i S R  ~~~~~

CAlL C #pc ,  :~ ::!(J:~C T A ? 5 ~ ~ IF  j~~:AJ :l.

~CR ’AT (1CI3 )
220 ~~~r~~ # 1( 4 i T )
2 0 2  ~F ’ 1T ( ‘5j ~~.7)

C J5. 5, F A E  1-i S 1 .C~.5~~E - .T S  ~~~ ~~~~~~~~~~~~~ I.
~ ~~~~~~~~

O C~,:1.C— ’ ~ Cc:1.E.C ..45 J5~~ 3 5 0 .
22 1  ~~~~~M A T  ( 3E~~~. 7)

1229 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
i~2~ .‘f.CJ~ y :*, ~3)

:~~~1 R~~A 1(Z~~x ,.55TA3 4~.0 BETA C ~~ ~ IPST SUE :.,~~~10 .~~~,2 4 , F: t . )

132’ F3PMAT( 1C *, ! ~~CE : , ( 1 k . 7 , Z X , 3 ~~O S: ,E 1 4 .7,! i- ’ F: , E 1 4 .  7,~~Y , ~S~~4:.E1 ~~.7 )

1~ 21 ~C~ ”A T( 1Qx, .SECT42:’ .C 1’~.7)
5EETA2:S: TA 2~ FL I/CEO.
E~5 T& ~~~BSTAe*P A l/ ~~~~~
EET .C :E 5TAC’PA I~ it ~ I.

C ~~MM :LPM2 -~,S2

~~ ‘ 2:LF ~
-“ + 1

. .4 T C  1,141.5) L M 2 ,I~~-i8 1~
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‘ROSKAM P ASL (jNPUT,)JTDUT,TA3E5 :IN~ UT,TAPE6:OUT~ UT,T APC7, IM El)
C NONLI NEAR PA RTIALLY 1.451141155 CASCADE CALCULATION S .
C 5 / j 7 I 3 . R 7 3  PROGRA HMCD BY 0. FU~ UYA.

C
C — — — —~ KO5RAM REV ISED FOR FIXED CAVITY LEN GTN VERSION ON 9/15178.
C
C

DIMENSION YBC (6),XZ(S) ,BE14 5O (5i3),3E~~AMO( 513),3ETAC2 (1CC )
CIM ENS IUN !XSI(E). XXX (51l),C0(!1!)
)IMEN SICPi ~L (20C),F)(2O0).F2 (10I) ,W X 4 2 ( 2 0 1  ) , L 2 ( 1 C C ) , 5 0 2 ( 1 2 C )
CMMON/~ CI...ENC /XXOO , 1100

CO~ MC’. /CV I’S L /CAVL EN ,S i ..S2

CC” M C N / D ( L T * D I O E t . T (4 , 6)
COMMON /ThICK/TI
CO~~~3N ‘rCCC,S8ETA2
CO~~M C.N XIII (2030,41 TNl.2~ c),AN~ G2S 2O r~).SARC2 (?CC)
C OM MO N CAVX ( 10C ),CAVY (1DC ), !CTAB,EETAC, VCCC ,~~~AV,LP ’M, P~S2
)MM~-.u A OI0OC ),IS A<~~,NC s-48Y ,ô3TAN(100) ,B8IA’~2 (1CO),1.ETAN2 (11.5)

C~~M 4 O 5 F A ?Ar,, C L1A,)3~~P.AFA1 , G A ~~M1
COMMON SB5TA ,XX~~,IC~~I,SARCO0 (5j3 )
C~.MMD’. 1CUL,XA,X~~,X , T4-NG,E’,YC , I~ .JeIss,XLE:;s,sIos ,SMALS , 5S
CD~ M C9 XSN~~~), CLE , C ,YYY ,*~ ,ITSF A .1.XS10 (6) ,SXS ICO (4 ).V Y S (6 )
OMMON FSI2 ,L~ ,S*<C (5I ~~),S*RCC (513),..P.M ,D(

COMMON EETLN (503),351A 9 (513),IJ,LPK,YII (230),x13J (2C0) ,XOX
CO~~ O5 xRDJNO,A2AA,1. 21.E .,C2C
CD)~~0\ A A ,F5s3,cc: :.A:,es,::,:A,13Ao-Sc100) , * & A U S ( 1 0 ; ) , . C - A L S

C !ETAN f s.. tk A A C 1 ~F R(G.JLLT i’.1EG’AL.
5~~TA N is FCR iNTER POLA TE ) V E P- S Il ’ . F OE T AN .

C 1.ETAN 2 FOP- ECUALL Y SPACE NC PSMSNT ~JR ARC 2.
C 99’452 0R Ci’.ESYCrISV C.AJS5 V ’Si N F

~AI:3.1415’,2653SSAD(5,795) N54’JS
N O  A U $1: ~.3 4 J 3 +
N N N 2 :5 6 4 U SI 2
N 341332 = N N 52 • 0
~ E A D ( 5 , 5 A C )  (TGALSCI),I :NOAJS2,NC .AUS)
<543 (5,561) (IGAUS (I),I :NS*1352,NGAJS )
CC 26 IC:1,N-~N 2
T S A u S ( I C ) : — T G A L S ( N O A J S 1 — i O )

2~ .GAs.. S( I  6 ) S , S A U S ( N O A J S 1 — I - 3 )
•RjT5 (~~,S4i) (1Gt.13S I) ,1 5041352,N5*JS)
.R:Tsc&,542) (wG.&LJS (i) ,1 5 5 A J 5 2 , N G A J $ )

51.0 FORMA I (4F2C-.10)
51.1 ~JRM A T C ~*, ‘T (I ).,13 (~ 1C .8,1*))

READ (5,590) XXM

JO 585 IO- LTA I,6
539 k A D  15,591.) (DCLl (IIELTA ,I),I:2,S)
5~~2 FCRMA1 ( 1x,.~~(I):*, 10(:1O.S,1X,)

C O)YY,OD)X,lST )265,SCDAC D
<540(5,540) Ti-i
M~~AD ( 5 , 56D )  R , A A A A , 3 3 3 3 , C C ~~<540(5,561.) As - ,5E,C3,-38
ME 40 (5, fóO) XRCUND,42A4,E2~ e,C2 CC
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O 1 ~ OF . ~0U~.DE0 ...E.
S~~ETA :SSElA *PAi/1~~I. 

-

0.. 999 i 13~(L. 1,NIT <
O F~~~4 i~ i~~OV IOCO 

F RC TM ~~~~~~~~~~~ :11 ‘: ~~~ LUCP DOES ~CT S.. T-i~~”
O II, FFF4 Cr PRESET VA L~~C ~J~~T ~E J3 0.

:~ :4:1..
A..F~.1J A L FA15
S L M M L C : S A ’M A S
SULID :SC..1S
1 (’.l,<.E1.1) GO TO 2.3
£ r ( . l - ~K . E O . 2 )  SC TO 24 1
S LIO:SC-LI5 .D.1 . L~~A ’ (IJKL— 1)
SO T O  2 ’~

2,1 ~4~~ .k):GA1M~~S+2..F OA T (I 13~~.— 1)
SC IC 24~

Z~+ ~ _ F M 0 C = 1 L :A i S_ 2 . .:I... .AT ( I13K.._ 1)
2~~ CC ~~T 1~~J

X ~ A X-~
A FAO: LLFA1 .41113 .
JGAF C ./~~OLID

2 L ~~L:IL~~A 1 .~~AM~~..
F — A A N = :-
.<IT (  c,464) A LFA1C,3A’~~A , 1 . ..I

1~~6 rC~~P-LTC 1X,1. 4rti..CjD5’.OE ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
x 1 .E1’ .7)
.P 175 (1., ~13) FLA P M-:

~i3 ~ C - ~- 4 rc 5~~,:1tiFLA ; A’.S..E:,51’.-.7)

5 <C :  1.E— ~
L5:~.. 5—’~

.. IiE(~~,511) C A V L E ~
SOl ::.~A Ic: 5~~,.CAvIIY _ ENGT M :*,E14 .7)

C ! ‘ E O FY  MYISFOIL’S CI-~L~~AC TE’~I S T I S L~ 4 SE~~. ~~~I- ~T S .
X C ~~~.
Y . : .

x A :~
.<I7E(:,502)XA,X:,X ,YC,XX )),YY C

5.~ 
rO 1T (1C~~, Cr Z.r: ,E~~~.7,2V,1

_
~~ 5 5 .  PZI ’:.5 4.7,2X, C’-CO :.

V .  C~~~~~T ( X C , y C ) : ( ,E i4 .7 ,1 I.I , , 51~~ . 7, I. l ) / .  AxOD :., 1C .~~,2),.Y’! C:.,
V F~~ 5 • 4 )

O 311<7 iT5<AIIVE ~SO:~~~ J -~~.
O :L~~1c ~~~~.. is ri..T ~‘ ..L r  : _ 1r E — — — — — .
C t I T r~A ? IS :~.osx ~~~ \L, E< ~~ 1T!-ciTI...1 .

1 ‘E<A 1
IF C IFLAS  .51.0) I TFA:2
IF (IF ..AG .ES.C) IP.~~A 0:1
3155 :1..

.
V L— • ::
151 0:

241 IINC :i,5C
XL ~.
A r CS~ :XL O..XIC.CF I
C AL,. A A C ~~~N (S,x..C.,A I1S—,I S IC Z )

i~ : ~ IO! :1.I53.S
C —~~C i .  :1G52  
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FIRST CAL.. Si -~L E  ~O FI’4) A :C<R:SPO~.C I ~~2 13 C t.v~~EN .
XCCC :0.
YCCC :O .
C ALL S AFEc CAVL 5~~,y,9CTA,1)
CAL.. AR C~~2 (5IGS2,CuV.. N,Y) )

~RiTE (&,5C 4) SIGS,SI 352
514 FDrMA T ( 1I-4,5i-IFIGS :,514.7,SX, .9I 3~~2:*,E04.7)

ST~.~.=1 .5—5

L~~ :LK S
LPM 1 :LP~~_ 1

C IF! IS US SO ~~~ C O N T R C_ . . I N 3  ‘ < ;G~~A ’ ; C ~~- F II ~~~. 1 FF. T-~E ~~c o o .

Ii ... X S i : . * $ 1 C , X S I F , A , A _ 12 1.1 JS1 ’4G ‘4EaTC’ ,S MET-403.
O S~~S 11):)S~~ -

O S*SI (2):X 010
O SVS:(3):xslr
C ~~ SI 4):L ~M IC -~ IS Tn5 C E F T .  O F M4P :N5 FC’..

C £XSF 6):SI5v4
GO T 1.31.

‘~~ ( I F ~~~~~.~~2 . 1 .)  50 13 7 7 5
O P.A IIAi. 61351.5 ~F ~XS III ) 15 

5~~~C 5,7~ B) s*3:c1),sxSI (z).sVsI (!),cx5 i(4).S~ SI (5),SV1.I (C- )
SC- IC- 1 60

779  <E1:( I<C1 , E Z C )  Sx S I  C 1 ) , S V S I ( 2 ) , ! * S 1  ( 3 ) , S ~~S i ( 4 ) , S V S i ( 5 ) , S X 1 C 1 . )
1.22 ;ZF.~A1 ( r:0.7)
1.29 JO 1.21 IC:1,L~~
:21 REAC (FEA ,122) S (.:),E T— N(I O )
1.22 J.~MA T (2 14.7)

:C 1:21 IC:1,LDu~
1 1 2 1  < E A F IP . E A J . 1 2 2 )  SA~~O 2 ( 1 C ) , l S T A ~. 2 C I C )

.,.. I ‘II
SC IC ~+:1
‘~~2 I1T:i,LV ~i- 1

4~~2 5ET4MCi1T )= .5~~(SET AN (IIT )•9ETA\ ( I5T~~1))

~~ 1 C C 1 1 ’ ~-~C
113 I C i~~

.115 (&,1C2) 1T5 4
112 FJF’A1 (ISV ,14MIIERAFI \ NO .:,1 )

:51. 1F~~~1,6
2 5 0  5 4 3 1 0 ( 1  r~P) = 5 4 5j (  j < )

F ~i T F c A . 3 Z  .~~) S T) . S T C L S
( IT < 4 . S 1 . M S T - )  IT DL: !T310

A LL ..VFNE.( 5XSI,STJ..,MAXIT, I1~~,C5,JF, FrF4)

430 C C N T I N - JE
537 11.1:1,4

537 .RIIE(6. 3:) 1 1,SXS1 (I 1)
53: ~.C.-’ A T( 1 8.5nSXSi(,I1 ,2-~):,S 14.7)

CS~ 1 (:..SxS~I(1))/ LOATI. .K)
MC AC I.5.CSPAC
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;SPLCE:CS’A CE ,rLOL I
-4~~SP AC ~~ ~~~~ SP4~~
V , 5 T : — 1 . .C 3 P A C C . F L C A I ( L .~~,(— 1)
IC~ 1=1

c :o~ z = o ~ CP ~ INJING S X S 2 ( i ) ,  1.5., 5 x 5 I ( 1 ) = y X i ( 1 ) ~ 10:1:1 ~ O< IrE REST.
C AL U LA T I J \  C-F ? R(S S~~RE O I S T R I S J T I J \  IC’ ’ .

F C IT E S L. ES . 1)  SC T3 36
DC 3! I5:1,LPM

3! e E T A N O ( I E ) e C T A ~~( 1E)
CC. 37 11.:1,LPM1

37 55T4~~0 (S):SEIA~~(!B)
O -~ 355 IS:1,L~~~”I

3 5 5  F E T A ~~2 ( 11  :
3e C .T 1’.UE

O
UU2 COS(ALFA1 +5AMMA)/ CO1. (5YSI (5)+SA~~M A )  C
J022 13132..2

~~ 25 ..5:1,LFM
L~~~L.o ~I ~ C~~(XS1F) NEXT.

C rOF hiS FF51 UFTE) A~~C ‘FT IJN 51 
C C’ IS 5 4 3 5 0  -ON Ui A~~D ~ 1.
C L : 1  IS \EA i~ Ti- S I.::.
O .~~:_ E~ IS ‘.51< T r~. .5.

F(P.EC.i) 50 TO 521
CC (L~ .E S.L~~~) ~~ T O  52
52 :1.XPC x IT’~ C L ? ) )

o ~CT - .(C 11. A LC ..LAT C I’~ CFSIM 2 F ~~~~~~~~~ 
:~~

1 52.~ 2
CPCLP ):O.-L_ 22 *32
33 10 52 2

52 C~~ LH — SV SiC: }
~~~

- IC 522
[ S a l  C ( ..P) 1.—- 13J22

522 O~~-- T 1 . O E
25 C~~ .’ i - 4 U E

E~~\ T -. O ‘11
C
O
O ) 3 , <::~ • :y , P C x . E l ~~ I A : ) 2 — M ~~L ( :
o C 4’SF—) i (YS~ S:C23v
C
O
O ) ~ .V~~ L ( ? C ) t ( ~~~~
O >5~~~ L (c ..:> 2(~~CV
O 1
O
O ECL~~~F..2*) (F Cx:) 3( C’
o Z ; 4~~5r . .2. ~( ~~— y ) ~~ (~~
o EC~ ’S~~..7—)1 C 15~~S ) 1( ’C*

. .s !  :‘r C5 ) l .CC.~~~C — ! C r I

C .s..~~~.•e s .Li A I ; .  1 _
~35RT . * . .* * *e s* ** * s t e *  . * * * ** * * * * . * * .

O C< FIR T-~5 S 5 C O ~~D A R ;  S2 
C r~ .” FSF CF C 0 . T R C  ‘CINIS N ¶ 2  IS F 3 Y 5 J
O IN ~ 1 3 < J T i N E  :-rsI~~s .  I.E.,
o 4 L C F 1 5  P 3 1 . 7  USC r’~ 3514 1



AN SS2S IN C .j M M ON = .2.
DO III •

~C~ : 1,L~~M’1
— IFU~CP.E1.1)  GO 13 1.1.1

F (N— :.E5.L~~M~~1) GO 1-3 552
02 = EXF (ANS&25 (NC’))
12 :

1. 02 *0022
SC TO 68 1

5:1 CP2 (NC?)~~~SXS1 (5)
-SC TO A P I

1 .22  C~~2 (~. C ? )  : ..— U 0 2 2
IS C CC I~TI~.U S 

~1 ’~ I\1L~kl ~~~~~~~~~~~~~~~~~~~~~ •~~~*

£F~~:A~~5 (F~~~ )
I:(AF4 .&5.SF4) 30 10 113!
SC T O  2134

1 135 .RITEC6 .1134)
1136 F3~~~A T ( ! X , . r ( 4 )  IS T21  L~~R E  hI- C A _ U L L T E  SE f l. )

S T O P
C r I NO X X ) (X 5 I ° )  ~~~~~~

1134  C O N I I ’ 4 1 3 E
2111.2:0

O F I RS T  S E T A  ~O< A S C  1 
CO 1 C C  ..L’:1,L~~

CALL  F I E E T A ( X Y , . , E E T A , S 1S2 >
A A X (  Lr~

) Y Y .
S E T M \ ( L  )=~~5 T A
1:C LC .E0. L~~.) 8 E 1 A 5 : E E T A
I F ( T E R I . L E . MS T F I)  3” T O 121
. ? I T E ( - ~,11.1) L P , S A < C ( L P ) , X X Y ( _ F ) , r LF )  ,5 E 11\(L )

1:- c C 3 . T  INOS
121 r C~~~LT ( 1X,2rI:,I3,i(,5~~SAR C ,21~~.7,1Y ,4~~

X X Y ,E3~~.7,iY ,3’CP ,SI4.’,
X 1 1 ( ,6 hSET..’ .:,514 .7)

. . .* . . . s . t M 4 I \  ~L~.S5F ~! 2 * *

O — A ? C  ~ 
O S . R C Z  143 5 5 5 1
o IN S J 5 R . 1 3 T I~~I C . FS I M !  1N
C STCR D F. CJMM ON AR E A .

1S152 = 1
CO 425 LLP:1,LF’M1
,~~
C L L  S E : E T A ( X Y X , E S T 4 , I S I S 2 )
Ir( _~~.E_ .1)  E T . . C :9 5 T A
(X2(_ P) = 1(1 4

EETAr.O C LF) = 9514
2 F ( I T E R A . _ C . M S T P I )  SC 3 215
.~~1 T E C 5 , 2 3 ~~) L ;,SLR O 2 C L D),y VX 2 (L D ) ,;? 2 (LP ),<CT ~~~2 (L ?)

235 F3<V L1(5X, .O:.,I3,l~~,*tA~ O 2 * ,1~~.7,1V ,.xxx ~~~*,

329 CD’~TI’i..E
429 cON TINuE
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0... . .~~4 T h  IN S ERT 2**...*..*....*........ * * *• * * * * *t *  t

• ~~~~~~~~~~~~~~~ I: lsE<T 3 •*e*.es*...*..*.. . . . . . . . . . . .s..*... .  .* .

C
C
O 1-NI L IFT AND D R A G .
O ISST  CL 4~~C CD rOQ s: ~~~~

..1.I3 =
0021 = COS (CELTA )
Jx 1  :S X S I ( 4 ) a 0 0 0
13482 :
J1.- II! ITic =

~F (iT< .GT .L K) SO 21 114
4 35 — I ..OSFAOE*F LC.A (O1 ~ — 1 )
SC. 21 156 -

116 ~~~3 = x E ET . :~~P~~OE * ~~L O A T C I 1 K _ L : K )
1?: C 3 N T I~~~E

J C A  = * ? 1 — S S I ( 4 ) . jS L )
0442 =

0030/ 1 O V A  2•U* 6 2 1
= O AP .PxX~~•*rS/PLI

005 51 2  = CO S (5S1AN(IT<))
515511 =
21214:

O CC.  21 OL.. C . J L A T E O  A T  FSI~~2 ~ S X I T ~. i) .
O ~~~~ si:~~so ~II c3rvi ’~.

£~~CARS...T .S.) S13x = — OSIO x
XLP : : J1.00x .C~~(ITK )

= X L & 1 C3 5 5 2 1
:31:1K~~~: X’_ &I *1.IEET1

1~~! O \ T I ’~.-. E
O CL M.I 21 =:< 52 ‘4~~t.

,S21 :-~S2.I

~52 4:. S 2 — 1
14<2 : (5X31 (3)—SXSI (2))/\32
2 12 335 IT~~~— 1~ ~S21
Y F . 5 2  = ! XS I ( 2 ) ~~GA P 2 ’ ( I I ’ (— 1 )
1 3 4 1  = A~~~2— S XSI (’)’J3IC.
0-41 2 :

=
= OC.4~~.~~X X ~~* X ~~S 2 / ? A 1

C C - E 5 T 2  : — C C 5 ( ! E T A C ~2( A r M ) )
5 1 5 5 T 2  = — S i ’ . ( S E I A N 2 (  II’))
O S 2 O - X = EX ~~( — A N 5 S 2 S (  T~~) )’ J~~DY / U U 2 2

O o2  11. A L F I E A J Y  C A L O U _ A T E C  A T  J~~~~~~~ W 5  AS
C A~.SC-2S (I), ~ T CiNEC 1< CC IM~~C\  4< 51.

XL~~2 = DSOD1~~C 2 (i T K )
L2(  IT~~) ; — X L P 2 ~~C O 5 E T 2

= XL :2.SI3:12
318 CC;.1F4Jr

CS~~4CE
=

C 3 ? A S  =
00 111 104 =
L~~(3~~A.~~5...PK s:~c: =
CLO rT =

o:1 o:;~~~~ 
: CO~~A S 4 5 4 C E . ( ::134 .4 .* C) !JL.1).r; IU~~.2~~~/ :.
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00 321 1124 = 1,\52A .2
C_ FT = IFl .~.AP2.(~~..2 (IJA).4..F 2( IU.~.0)~~~L2 ( I 134 2))/3.

321 21<43 = cOPAG.rAp2 .(:D2 (Iuk)+4..:22cIoA.1).;:-~(L-JA+fl),3 .
C AC D TIE FO~~C5S O~. CAV IT Y ‘FTIONS.
O S - J 5 S C J T I ~,E * C Y C  C IL21S LATES
C T~I5 FO I5~T ON IME uP~~5< S L A D E  ‘ O PT I C ’. O IRNESP.  10 ‘

~5( C A I TY E. ~ 21 .T.
CV A: XC CC
CY A : Y C C C
CAL . XcYc(X CcCI,y:O 3,CX4, YA)
C L IF I  : C L I F T + S x S I ( I ) ’ X C C C S

= C3F&S— SXS I (4 )~~YCCC B
O XC CC A -NC 1000 A’S ,:s~ o ‘ z ’ . r s  F C A V I T Y ,  C4 0 U o 4 ’ S O
C SU EAuJIF.5 C A V I T Y
C 3 T C F . E O  IN C O M M O N .

C.*.*......MAIN ‘.SEI1.T 3 • . .*ø . .* . . .*  **s. . . .e *. . .

O FI N C  S~~~F IN 2—0 .
J2uO CC3(k 0FA1+GA t *MA) /C -S (SX3I(1)+GA M ’~4)
15. :021 (4~~r 4 l.O AM MA) •00 ¶1 Sx 31 (5 ) , S A M M A )

A I , F : O . 5 . ’ A i — S I . F— i A * M A
O 0)514< AN ) .10511< A < E  9*352 CN .E2121I~ A T  J 3 1 5 ~~’~- \ C I S .~~ T Y  ~~ ( A , !).

CCST k’ :CC~cAG
C L STA<:CL F I
U I -~.:O.!.C Tt .4U2fl.*2.2..U2UI .C0I (ALrL1_ 5w$ I55 )))

1.F:2. .OSA * ..I. ( A 0 1 1 — S V S I  ( 5 )  ) / ( J 2 1 F .C” S ( S V 1 I ( 5 > .C . - . J -~~L)  )
CL INF =C L STA< *C o!cAI ~~:)_c 0S1A~~.sv\- (A !*r )

C_ ,F:CLIN:/uI 
~~~~~~

i<ITE(6 , 117) 0 0 r  ,0;I~:r
117 rC. p~~a T ( 1~~,34 h C L ? .~r ~~ C221F:FOqCE/I/7PC.L :21F ..2,!y,€I_CL3~~r :.Ei4.7,

*14 ,6r1C) 1~~~:,5I...7)

.P I T E ( € ,  119) rj~~~
113 ~~ r~~A 1 C l ,  ,3’IFI-.F IS I S T A I N E C .  F RC - ~ M :ME~~TUr. SF’, S~~F I’ F= , 51k . 7)

.
221 :~~i- wAI ( 1~’,A <n — — — 0 0.... S CCD A- Y E 3 4 5 2 1  0 UI 21 A L : L I  IFS,— — — )

21LL C _ S T ~ 4 . C O 3 ( A _ ;A 1)_ C ; 3T ~~<.!i~, ( A _ : L 2)
0C::=CLST 4<.SI AL 11.CFTL~~.C55 .1_ rA 1 ,
A L
.< I T E ( E~,121) C C D C , 0 _ ..,4 L21

13 2  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
‘~S T O P 1 MST ’—1
C F ( 1 T 5 4 ...E.PISTF1) 3 T O 1~~O
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C CA ~~~ TY 5 1 1 A < E .
0 40 ,1.5101 CA..CoLATEO 1~
O S.jSRCUTjNE C A V I T Y .

V :  IT E ( 1 . , 24 7 )
2 2 7  5P~~4 T ( 24 , . — — — C 4 V I1y 5r ,4 5 1
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2:: .RII5(:,2,:) CA VX (K -A V ),CA ~~Y (’C4V )
2:4 :~~<MAT ( 1.Cx,.x .,514.7,1O V,.y:.,E14.7)

0.. MAI N  1r~S5ST 4 . . .* *t . ..* .* .* .* . .* .* * * * *. .* * * *.***** .* .** *t*t* *

C

l..C C0 1.’TI413E
XcCc=0.
YCC O :0.
*R1TE’A,623)

:2! F F M A I ( / i , ” ~ < 8 2 8 1  SMA E 
21 923 ISMP 1,51
X .12* (ISrlP 1)
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<5~4Il4D 7
.~~~TSl7,7A:) S~~Sfl1),3XSI12) ,5XSI(3),$,’SI(~~),SX31 (5),S YSl (6)

75 r 5p~— 4T (6r13 .7)
0.. 76 1.  IC= 1,LPl~

71.6 .EITE(7,767) S.~.SC (21) ,&ETAN (101
757 FF’~AT (25i4.7)

21 171.~ I0 1,L?MM 1
176: ..rCTE (7,767) S A P  C 2 ( 2 1 ) , S E T & ’ 2 (  IC )

IF (CTERA .S5 .~~S2 1 )  3) 13 953
L ’(1 :L~ K—i

~(SP 4CE~~~CS’4C
00 50  I A Z I , . .FA~
F (i~~.E1.1) SO 70 5:

i :(IP(.5C.L:M1) SC T O !!
1F( I’ .E 5 . L3 ( 1)  50- 1 5 7
IF(I~~.E 5 . L Y K)  GO TO F

S TO SS
~ y :— 1.45< 40 5 .FL’ A T  c.I Y — 1 )  ~~~~~ A C E

WZ~~2) 0 Z (1)-’SP40S
X2 t 3):XZC2).Si~4CE
XI (~~) XZ C 3)•S’~~C E
SC IC 1.3

73 S-1O5 :FS~ A OE
CE: SF A 0

Xy : . 35T .r,~~~A C 5 +  S~~121.F 0 4 T ( I~~~ . . )
xZ  (1 = X 8 5 T * 5 ~~A C:. - A T (  IP’— L ’-’~— 1 )
42 (2 )X Z  C 11 .5< A CE
4 2 ( 3 3 :4 2 ( 2 )  .S~~405
X Z ( 4 ) : X Z ( 3 )  .S F A C E

39 00 Sb I K : 1, 4
56 195 (1<) :55T434( I~~+I (—2)

I~~) A 1 T K 5 N  (xZ. VIE, XY,3 )
GO T~ 151

37 EETA ~~C K 1):3.!.(SSTA’4 (L<-(1)48STAN (LPK))
T~ 1!1

98 !ETAM (LF,~):0.! .( IE TANC L ~~~),EET A ’4(LCY,1))
52 13 151

51 S5TA V C1) C.!.C~~ETA ~~( 1).E.CT8’~C2 ))
5 T O .  151.

~!
151 C1’.TI N..E
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52 C0NTI~I.~5
I F~~~T5SA.C5 .1) C O TO 4
00 41 IE 1,LPM

41 SETAN (I5):EETLN (IC).(1._ XX V )+ SETAND( I 5) .X X ’- ’
CD “2 I F a :1,LPMI

2 85T4M (I~~S)ARETAM( IFG )* (i. XCM) .9514101 I F G ) . X X Y
20 ‘.25 IFS:I,L<MM1

-.25 55T14 211F3) : S E T 1’ .2 ( I F 3) * ( 1 .— x x M .S E T A O ~~1I1).xx ~
DC =52  ~~P:i,5

:32 54S1 C 1R ):SASI (IRP).C1. 44M)+SXS IO(I<’).XXM
1. ITEF ,A :ITERA.1

IFUT5iL .GT .~’5TCr ) 5) TI 26
SC T O 1:0

2: .- 2T5 (1.,.9)
23 F2 °MA1(!X,26nI TERA1L)~ .A S Ts<M4x ’ .Ar sc .)

395 CONTINL E
521’

V .
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SUS r’CJTI 1~5 CXFKE. ( 4,3TOL,~~,I,DG, 
0? ,~~~r4 )

JIf ~-Z~.~~ICN ( 6 ) , - ( ! C , 5 ) , 4 ( 6 ) , O ( 6 , : ) , X R R I ( S ) ,X MI I(5)
C)~~~I1/DtLTAD/DEL-T(.,6 )
C0~~ ..-4 /CVT YL/C4~ L5’1 ,91G32
O MMCN /FAS21A V /X FR 521 ,YF 9EE
C~~~~ ON YCCC,SSETLO
CO ) ’MCj .N X I T M ( 2 0 0 > , X i ’ l ( 2 0 0 ) , & - N S G 2 S ( 2 2 - 3 ) , S A P C 2 ( 2 0 2 )
C C~~MCN cAV X(1 00 ),CAVY(1CC),2E T &5 ,3ETAC ,XCC c,~~CAV ,L

4v ,~~S2
C ) M M C - l  AO CICO ),l AR’ ,NCV’SY, 914N(130),8814N2(100) ,~~ETA ~~2 (2 C)
OC.i~-~W’~ r A p4N,C5~ TA,D3A p ,4L A1 ,GAM ~~.

S5ETA,x C~~,IC I,SA 1.210(513)
C J M - M- ~1 I0 J_ , X 4 ,5 ~~.X C . TA N ( , , S’,~~C , Y , J E I C - S , X LS I 3 S , 8 i 3 S , S~~A LS , 2 1 S
0~~-’ - 0N XSN(~~), 0LE,E~ C.1Y Y,X’-, IT EDA, SXSIL(61 ,SXSI 0-.,( 6) ,~~)S(6)
O0M’ .)l SIZ,LP,SA<C (513),SA.CD(51 3),L’~~,CE

ON 35TA’~(513),B!T1~~C !l3),IJ,L’(,W I1 (201> ~~13J (21.C 1,434
21!’ MCN XRO.jNj,42 A 416255 ,C200
C 3 :~M2 ’ .  A 1 A * , 9 5 9 8 , C C ;Z , A : ,S 5 ,C , ,C b , I S . S US ( 1 1 0)  , . S A L S ( 1 C ! ) , . G A - ~~S
41 3.141!92653

F(FSRA.L5.3) sc 21 272
0.0 47 1113:1,4

47 ~.RITE(6,6 4) IIv,X (II13 )
16

2 7 2  o~~~TI-~U C
5!

SI 6:2. .03
ir( V C 1 )  •LT.Sil> 4(11:5:1
3 1 1 0:4 ( 1  ).2. ’OS
C r C ~(2) •LT .  5 0 1 0 )  4C2)= Cr 1c
SI11 X( )+2.*Dc
j~~(x (3) .tT .SI31) X (3):S111
F(x(’.) .LT.SIâ) X(4) S16

C. rCx(5) .LT.I .) GC 10 7:
IF ( 4 ( 5 )  .11.3!!) x 0 5 ) SI!
SC IC 79

7 IF (t.6~~(A( !)).1.T.SI5) XC 5 ) 31!
75 C0NT1;-~tJEI F U -( 6 )  •L 5 . .C C 1)  X ( 5 ) .5 C 3

IL  6: 1113:1,6
65 .?iT5 (6~~~ó) I .- .,Y (IIJ )

I1 3 1
0 11)

0— 20 IF :1,4

~r Y Y 1 . C I < )= X C L K >
S 21~~TI.13E

Y C T R L  = 1
CALL ri NTL (YI.~T1,X T<L)

C S J S S O J T N-5 ~ ii ?~TL *.. IJL 4TES ~ 4E F.rEG R *L~ I’- F( j j .
‘~CTF L = 2
A L_ ru NT.. (YINTZ,< TF.L)

K C T F L  : 3
.400 F13”T _ C Y I - ,T3,<OF.L)
< CIRL : 4,

C4LL FlINT . (11N74 ,1(CTRL )
CC1 :A.. 5(1..YXS (b)) /(2.~ ’A I)

C
CS 1 = 4L:5 (cOS(yx5I! ),SA~ MA 1 / CDS(4_ :A1 ,G4MMA) )
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1~ I I’4T4~~PAI —YXS C S I I
ir (1.1.50.1> ~<ITE (~~,7C) yI ’ .T1,Y1 -N r 2,~~IN13, yI.T4

71. FC-PMA T (lCx . .———Ii,12 .13,Ia F ~~ i A R E — — — *,1e((14.7,2x ))
1< (113.55.1) FIl ) =
I F (I13.57a.2) SC TO 3
IF I..EG.3) SO TO 4
F (5J.(0.4) SC TO 320
IF (113.55.!) (.0 TO 32:
IF (113.50.6) 50 TO 322
1FCIJ .CG .66) Go 10 3222
‘(1,5) = T4’~(1 X 5C 5> .5A~ M4).YI ’ .T3/’AI—1 .
P(1,6):—YINT3/ (2..r’AI* ( 1..YV S(6)))
21 : 2

~XS (1) = X C1)+DCLT (1,1)
(.0 To 5

3 21 =
113 : 3
143(1) = C C j ) — D E L T C 1 , 1 )
SC IC S
~~ 5 = — F l
‘(1,1) : (F1P—F1O)/(2.~~O5LT (1 ,i ))
CU = 4

— y4s (~~) = Xc:>
Y XS (2) X (2).DSLT (1,2)
21 TO 5

321 F1P = — F A
YXS (2) = X (2) DELT (1,2)
113 = S
20 TO S

321 rj, ~~ = — F 4
‘(1,2) =
1(5(2) =
INS(S) : x(3).OELT (1,3)
113 = 1.
GO T O S

322  :~~p = — F l

YXS (3) X (3)—DELT ( ,3)
513 21 5

3222 F1-. —F #

~(i.3) = (rjP_ C 1C )/C2 . *OELT (1,3))
‘(1,4) = 0.

0 ~(~~) A~~ 13)
113 = 7

331 cONTINU E
>5CA SEfl4MlA~~~)5(S v r S O C/ )AWMAS ,iA F LA (5O C CC C L A :XKXX

X~~I(X = ALDS(CO5 CA LFA1 .GA~’MA)/C0S (YX5 (S )4r,4MMA) ) C
xx i = YNS (4)*SIMCCELTA )

= !X5(4)*C.S(OE..TA )
YY12 YY1* .~
CCC1=ALOG (1 ..YXSC6 )>/ (2. *PAI )
CCN1 = CCC L—X KK X / A I
x< P = G.
4MM = C.
21 331 W IG = 1,4
CALL 1MINT(SOLN. , ,S0 ’,M,MI5 )
XRRI (MIC) = SOL’.F
~~~~ 

(~~I(.) z SCL-IM
(<<S =

4
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X P ~~~~ = •XMM1O’I.)/~~A I
IF C M I C . 5 S . 1 )  ,:RR = CC
1~ (M1.. EL.1) )f~~MM : C3N1 .x ~~r- - I(M I1)
IF ( M I S . E S.~.) x < < < : — A ~. R I C < I I )
F (MIO,S ( . .’) <~~MM = 4M M 1C~~IC)
IF ( IJ.~~-..7) ~ R IT5 (6 , 73 )  (X :;1(I) ,I:1, 4 )
F (1 13.50.7) d’ITE 16,7..) (~~“l1(I),I 1.4)

73 FLR P’AT (33X, .~~——XN<I (I ),I 1,4 OF <(2) ANt’ < 43) A~~E——— .,4(E14 .7,2X))
72 FOPMA T (i O X , .*—— XMM21I ),1 1,A 3~ 12) A~.I <C S ) L1.5 —— .,4 (E14 .7,2X))

= xrt~,1.+xi~RT.
4 M M  = XMM ~~X M M M

33 1 21~.T!NLE
C C4LCO_ A T I O .  CF i l ( 2 1 1 A 1>  

X S F1 = 441.1.
:141—145 (1>
= VAI YXS (3)

x 3 I ’ C  = x>1 — 1X31 2 )
~SIF12 = A~~IP1~~.2

=
xSI’~F2 xsIMF ..2

= ~S1MC•.2

~~ 4: SGFT (X SIF12 .YY3C)
= SSRT (xSF’-52 .1112)
= ~ .ST (xSI’F2 .Y ~~12)

P 1.0: SFI(XSIMC2+1112)
T-’.J. : l T A ~i ( Y ’ V 1 / Y S 1 . 1)
IT xSFI....5.C.) T~~IA

= A T A 4 ( Y Y i / X S O Y S )
j C  C X S i ~-,.LE .C .) Tr iE :
T r iO  = 4TA’ . (yy 1,X 1.I~

.r)

:F (xSI” .~~E.c.) Tt- I = ~ A I.T~~IC

s~ (X 5IvC ._ S .:.) Tl~21 =
=

1~~iT1 
:

C O T.- 1 : C C O ( T I I Z T 1)
S I T ~~1 = SI’. CT I IT 1)
< 2 C C  :
P3CC 1’ (8S<*SI1~~14X~~M *CDT’11) +4<<4
IF (1.1.50.?) < (2> =
F (513.50.7> F (3) =
F (113.50.1) GO 21 34 1
F (113.55.3) G~ TO 3~~1
F (1.1.21.11) -a.. TO 3.2
C F (113.21.11) 21 T O 3’3
F (1 13.50.12) 21 TO 34..
j F  (IJ.E..13) GO 21 345
F (IJ.E4.i~~) SI (0 34 ,4
IF (1 13.55.35) 1-0 15 3’.7
2121 = TAN (YX SC !).SAMMA)

= — S S 1 . T A Z S * ( K S < I ( 1 > ~~C T r 1 — X 1 ’ ~1C 1).$IT.,1)
12,5) =
C (  3~~5) : — ‘~~l.T423.(X R211).51TM1+*~~M I (1)’C3T~~1)
C3,5) = F(3 , 5)/ 1 I . T4 2

E’Y 1..41 *(1.+YXSC6 ))
12,6) R&1~~(XR<I (1). 0T 1~~4d 11C1>* SITM1 )/5~~Y
C3,6):<<1 .C1P.~~ICi ).S 1,X~~M (1>.CO TI ~l)/8~~Y

1.1 =
113(1) :XC1) .3EL~~ 1,2)
GO TO 330

_ _ _ _ _ _ _ _  
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34 ,5 <2  = <2 0 0
F3CO

1.1 = S
14511) = X (1)—O.SLT (2,1)
S.. TO 33 5

341 P12,1) = (F 2—<2C0)/ (2..DELTC2,1 ))
P t  3,1) : ( P 3 _ r 3 C D ) / C 2 . .DELT (2 ,1) )
YIS (1) = XII )
Y)i :(2) = X(2)+CELT (2,2)

= 13
21 TO 331

342 C 2  :
FF3 = F3C0
Y X S C 2 )  = X(2 )—CSLT(2 ,2>
113:21
~~ 21 3 30

343 :(5,3) = (FF2~~C2Ct’)lC2 .*D5_ T (2,Z))
91 3 ,0)  = (F~~3— F3C2 ) 1C2 . .CE_ T (2 ,2))
113(2> = 4(0)
Y~~S(3) = X (3)+OSLI (2,3)
113 : 12
5-0 TO 330

3.4 F 2  : < 2 0 0
= F3CI

145 (3> = 4C3 )~~~ELT (2,3>113 = 13
21 T O  331

345 11,3) =
< ( 3 , 3 >  : (~~~3~~~3CC ) ,43. .DELT(2 ,3))
YX3(4) :
yX$( 3) =~~( 3)
IJ 14
30- 70 531

34~ Fl:F2Co
?3:E~~C C

13:5(4) : X(~.)—C5LT (2, 4 )
CU = 15
SC T O  3 3 0

3~.7 <(2,..) = 1F:Z_p200),12 ..DE_1 (2,4))
= ( C 3 3 ~ F 3 2 1 ) f ( 2 . . 3 2 1 T ( Z , 4 ) )

1 4 51 4 )  :~ 1~~) 
1’) 

113:16

11 CAL .. F51)’2f.L’1 S )
S.. 13 :13

11:13.55.:?) GO 21 5 14
Go 13 47!

iFC1 ~~.Z0113) Go 21 615
FCIJ.21.20) GC IC 416
IFCIJ .53 .21 ) G3 21- 417
I~~(IU.S0.22) GO 10 616

S.. TO :21
11Lo.E0.2~ ) SC T O 522
21113.51.2!) Go TO 523

• IF(I.1.21.26) S.. TO 524
IF (IJ.EC.261> SC TO 62”l

21 10 .142
613 ANC<:~~N 3 2

I13 17
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YYS(1) 1(1>— CZLTC4 ,1 )
21 TO 199

114 A \ SC = 4 N 5 2

INSt 1) :4 C 1)
SO TO 199

75 ANSF:4N52
Fl 4) :—C SIGS—At.SF)
113:15

~ X 5 ( 2 ) 4 ( 2 ) . 0 E L T C 4 , 2 ) * A E S ( X ( 2 ) )
GO. TO 153

61! ANS<P :ANS 2
113:20
YY9(2) V (1.)—C5L1 (4,2) A5S (((~~)>
21- ‘.0 195

14 4N321:ANS2
< 1 4,2):— (ANSPP—A5.S(.I)/(2..OELT (4 ,2).4e3CX(2) I)
YXFI) X(2)
I v :2 1
IX 54 3) 4 (3) .OEL1 (4 ,3) *41 3)
sc IC 193

417 6NS1F:A( .3Z
113:22
Y XS(3):X13)—DCL1(4 ,3).X (3)
SO TO 199

61! A&S1S=4’ :SZ
p (~~,3> :(AN~~1 41.510) / (2 ..~~E T( 4~~3)* ~ ( 3 ) )
I X  3 4 3) :~~ ( 3)
I ..:23
IX S( 4) X (4 )  .DEoT ( 4 ,4 )  .ASS ( Xl ‘)
G O T O 155

521 4NA ANS2
.J:24

yxs(4):)(.4)—OSLTC4 ,’4> .AES (x(4))
SC 70 199

622 A N ~~:4N SZ
- .

YX S(4) 4(4)
0)214
143(5) :~ C 5) + DELT ( 4 , 5)
SC TO 199

623 SNL :ANS 2
21:2*
Y X5 (5 ):X(!)—DE L T (4 ,!)
21 TO 1=9

424 INI:ANS2
(4, 5) = — CE N A—B i~I) / (2. * 35 LT 

( ~ , 5))
Y45(5) X (5)

~~~4 F  C 4)
14515) =
VlS I:) :4(6> +3501 (4,6) -

113:261
(.3 IL. 199

6241 8NA:ANSI
113:2*2
YX3(6> :V16 )— OE LTC 4 ,6)
50 1... 199

62*2 ENE :L,S2
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Y 4 S ( 6 ) ~~~ ( a >

C —  F (5) —

0 IrIS S1JSNOUTINE F I N C S  IrIS EN D ‘O I \T  F CAV TY.
CU : 27

61! C A o L  I..VITY CxCE ~.0,Y0E NC )
IFCIo.21 .27) 10 10 321

(.0 13 121
IF (21.52.29) 120 TO :22
1< (113.21 .30)  (.3 IC 323
IF (113.21.31) 33 TO 924
IF (113.50.32) 30 TO 92 !
F (1.13.21.33) 60 (0 326
IF ( 1 1 3. 5 5 . 34 )  21 IC 327
F( 1U.50 .34 1)  GO IC 321
j r  (113.50.3!) L. II 323

~ F (113.21.36) 00 IC 62 3
1<1113.21 .37) 10 10 3 4 0
IF (IU.ES .34> 7,0 TI 541

521 F(5)—(X EN D— CA ~~LAN )
CU = 2*.
YXS ( 1) =
21 10 :15

121 4N :X05N3
113 = 29
1,3( 1)  :X(1)—OELT (211)
21 1.. 61!

iCi 1!,1):(ANP—XCENC>/ (2. *C!LT(!,1> 1
14 3 ( 1 >  = 4(1)
1*5(2) = * ( 2 ) + 3 5 0 T ( S , 2 ) * l E 3 ( 1 4 2 ) )
I-- . = S C
GO 21 51!

‘23 AN P:XC ENC
145(2) :4C2)—DOLI(5,2 ).A 3S (X (2))

= 31
21 TO 115

24 ?(5,2):(A\’—XCENC)/ (2..>3211 (5,2).45S(X (2)))
YX5(~~) = 4(2)

YXS (3) =
SO T O  ~ 15

:2; i’.P XCEN
Y*5 (3) = X C 3 > — ~jELT (3~~3 >~~X (3)

= 33
GO 75  11!

slI C3,3):(j.N,’— (CENC)/ l2 ..OELTCS,3) .XCS) )
Z , J : 3 —
145(3) = 4 ( 3 )

=
53 TO 61!

327 LN?:X21ND
YX5(’) = 414) CZLTC5 ,’)*ASS (X (4))
I U:3’1
50 10 21 !

930 C3.NT NoC
<CS ,4> :I L’ — X C E - D )  IC 2.~~OELT ( : , 4>  .A~ Sl.’ 4 ) ) >

= 4 ( 4 )
Y45(5) =

= 35
52. TO =1!

E2a 4N ’ :XCE I . 0
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13(5> =
J.~ :34
13 (12 :15

6 2 9
Vl SI 5) :41!)
rxS (6):X(S) ‘3507(5,5)
113:3’
SC TO 515

34 0  A~4P XC 5’.0
y x  SI 6) :x (6) —DC L I  (5
I J 3 4 ~
2 0 10 11!

541 (5,6):(.~’.’— XCE .C) IC 2.~~
DELT (!,~~> ) 

F(4) -

IJ 4 C
3 5 7  CAL. . O F S I ” ! C & N S S )

1F(~~~.C~~.’0) 3. 21 65 1
1<1 113.21.41) GO T O 5 52

. , . E 5 .— 2 )  Si. 21 3!!
IF(Ij.5..43) 30 10 3!’

61 10

IF (IU.CC..’5) C- TO 5 5 6
1 1113.50.44) ,... T~’ 5 5 7
11IJ.5G.~~

7) GO T O 555
_ F(i~~.EC.4 5 )  2 1 10  ~53

111U. S. ’5)  So Il 521
IF(5U.5~. .5S)  SC TO 4 2 1

Zc(Z13.52152) 31 21’ 56’
:51

1) :4 (1) .35011 1,1)

21 IC 35 0
‘52 4I~eF:4~~S5

VVS(1 ) )( )- OELT(6,1)
21 1~ 851

511 (:, 11:1 A\ :—6N35 )I (2. 21LT ( 1,1))

IX 31 1) X (1)
1.1:4!
y 5 (  2) 3 (2 >  .05 LI (6 , 2 )
20 1.. 251

~ 54 & N C : A N SS
113:44
y~ 2) Is> — D E L I  1: .2)
21 70 352

1!!
113:45
‘4451 2):12)
1X5(3)1l3) DSLT (6.3>
33 I D  5 5 3

:5: A~4F ANS!
113:46
Y C S ( 3 > : X ( 3 > — D C L T  15,3)
21 IC 210

-~~7 113:4 7
1 6 51 3) = 6 (3>

4)  414) .35011 6, * 1
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GO I.. 65 0
c S o  A’~P A4S5

113:42
1451 4)  : 4 ( 4 )  — C C L I  (4
SC T O  8 5 0

659 16,4 :(A —A6~5E )/ (2..OELT (6,’) )
113 =4 9
YXS ( 4)  : x ( 4 )
4(3 1 5 )X  (5) +OELT (S.5)
53 113 :59

311 ANP :A’~SE
I = 5 0
Yx S (5):X (!)—OELT (6,!)
SC TO 210
< C  ~, 5): C A;. <— 461 5!) 1(2.. CELT (  1 , 5) )
y X 5 ( ; . I = X (5 >

113:51
SC TO 5 5 0

312 4~~ :AN S~
14516) Y (6>—DELI (6,5>
013:52
SC TO 351

‘6!
‘4XS(1):XCI)
CC 666 IX:1,6

154
917 ~ 0 < ’ L T 4 3 4 , . P ( I , 1 3) : * , EC E 1 4 . 7 , Z Y ) >

32 2-33 ICv :1,~.CA ~~1,2
253 .R1TECS ,252) C A V A C  I Cy )  , C A V V ( 5 C V )
252 F C< I T (2 1 X , .C A V X = . ,11.E.!X ..1_, 1*,F1 .!)

-10 129 114:1,6
129 .<IIE( 6s 31) IIX , C114 )
131 FI< A1 ( 14,2~~~l ,11,2~~) :•

5 14 .7)
0~ 132 1.. :1,O
i1ITES~~.L5 .3>  21 13 3;!
I. :32 105=1,1

131 .911(13,133) ~L. ,IU1,’C21 ,IJ )
23 ! C 3  A T ( i ( ,2~~P(,11,1~~,, 11,2~~) , O 1 4 .7)
3 5 5  C3~.TI’~UE

CALL C S T E R M  C P,6. CET ! )
30 21 21121:1,1
CC ID

(Li~G , I O E T )  P(L 1, I O ST )
26 P (F 5,1 C O T )  :F (L?G)

CALL DETEF ~~( ,1,CC~~5)
1<11051.21.1) (L5:)STE/CE’21
IF ( 1 0 5 T.( S . 2)  C E L C : D E ’ E / C S T S C
11105T .(..3) 0 S L D : D ST E/ 0 ( T ! O
IF CI D ET . 2 1 .4 )  CCL :ET (/05121

~ ct I D E I . E 0.3 )  D E L F : D S T E / 3 5 T 5 O
IF (1 C T.(0.6) D(...S DSTC/0513C
DC 27 LFG:j,6

27 :(L:G,!DET) :Q(..pG,ID5T)
C~ C C \ T i~4t) E

l(1 ) A (1)+35L3
4 (2) :4(0 )•ELC
,C3):1C3).OELO

)
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4(p) 4(4) +3505
00 6 0 LMl~~1,6

11 u kITC(6,61) LM~,,X(Ll)
61 0P~~A I( 1 X , 2 n 4 C  ,I 1,24) ,514 .7>

46S0 4,S(O LC/412) )

A2SE :A23 (D LE/X (4) )
A~~SF A 2 S ( D t L F / X ( 5 > )
A3 S1 42511505/XC6))

FI..4 3 5 . L T . S T O L )  K(I~~~1
1IASSC.GT .ST 2L) K51C:U
F CA BS O .GT .SToL) X(IC:0

F( A B S 5 . S i . S I O L )  ~ E21:C
IF (ABS F .GT.STCLI .(E1C:C
I F ( A 6 S & . 2 T . S T G L )  (013:0
IC ( ( 5 1 0 . E G. . )  33 13 35
1:1+1
. R I 7 5 ( l , 42 )  I

42 < C P 6 ~4 ( X 2 O 4 , 1 4 n I T E <~A 113~. ~c .:, :~~
IF C1.5G.t ~) GO T I  35
53 10 5!

35 IF(3 . 2 1. M>  GO 21 14

~~~ 21
36 .~~1T 5 ( = ,3 7 )
3 7 2 1 ”4T (1X,34r ~C Y F ~•5. 2.11 ‘.21 00\.EP3 ~ I7~~i. ?~~ ?)

F~~A ( 1) .Li.S21)  X21 ) - S1 L

114(2> • LT . S I 1 O )  4 ( 2 > 311 C
2101:41 2)~~Z.~ OS
F(x~~3) .LT .SI11> 

X (3~~~S 1 1
IF(1(o).LO.1.5 3) X45):1.5 3
LF(.((4).LT.S~~I) 

((4):5j,

2~~ ( x !>...T.~~.> 4 3 21 51
I I X C S ) . G T . 2 1 5 >
50 13 52

21 (t.!S(X (!)).ST,SI5) X (s):—S21

:2 CZ’.T1\13C
13

v y
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sF<~~uT : NE  CF5 I~- 1 A ~~S,~~o F,x C A
OI~ - Z . N S I O \  xST (&)
C ’ 2 1  V C C C , 5B(1&2
C 2 ~~’~ 0e.  4 1 1 ’ ( 2 3 0 ) , x 3 1 N 1 2 3 0 ) , . 5 5 2 5 ( 2 2 1 ) , S A < C 2 ( 2 0 )
CC~~M CN C 4 V x ( 1 C C ) , C 4 V Y ( 1 C C ) , 3 E T A 5 , 5 r I L C , ~~C C , ~~2 . l  ~~~~~~~~~~~
0LM’~LN A..c1c3) ,14~~42:,-~cns y ,85TAN ( 213)  . E 3 T A ~~2 ( 1 C 3 )  ,!ETA\2(121>
0 L~’~~C’4 F o A :A N , C E LT 1 ,C ;4<,8FA1, G A M ~~l
CUrI~~ON SEE TA ,XX M ,TC I,S ARC21(513 )

•C~~~~ C\ i Oj L ,x 4 ,X 2 , X 0 , T A N G , 5 : ,1C,y<,~~E I 3 S , 4 L: i S 5 , E i SS , S ~~a L S , 2 S S

~~~~ X~~Nt 5 ) ,  L5 , E D C , Y Y Y ,X~~, I T E A ,5 Y $ i L ( 6 )  , 3 1 5 1 2 1( t > ,’X S I . . )
01~~ - 1 - . 3tZ,~.P,SA~~C (3i3),S A4C3 (!13),F~~, E
C2.M~-~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C3~~’*.:. X.~0u~.o,.. 2 4 A , 3 2 s 9 , C 2 C 0
C~~~~ 0N  ~A A , ~~3 E 5 , C C 0 ,A 1, !3,C5, 4 , T 3 4 U S ( 1 0 C ) , . 6 A j S I 1 C 1 ) , \ G . ~-_

= 0 04LL21  1DM F1I~~T .
o NO F 3 CA L L2 1  ~~~~~ <~~~~

y
~ 214- ~5LL ~~4~~~~•

f .CF 2 CA L L C C  ~~- C l~ RV I \ 1  ~~~ 3~~*3.  1~~~.
o \ L F  : 1 CAL..5D 1O~ C t . Q T Y  3*11. ~T F ( S )

F 121<1.21.0) CC 13 3
30 11 = 1,:

10 ($1113) X S ~~
( I1)

,

S 0-.- 21 I —  : 3,6
11 XST (1rI ) =
12 C~~ .T iN.j S

O F( 1 1 5 . : . 2 1. 1)  07 72 2 02
~ _)

~2 2  21 ~.24 1L9 :
216 ! C T A - . < i . _ () = 55512
223 C0 - .TINUE

CSF 5~~E = u..x S T C l n , 1 L :2 T L P K
S~ &0E =

— 1 .+C SPACE . F..2Mi( ..P (—1 )

=
4 1  = ( / ! 1 1 — X S T C 2 ) ) / ( ( * $ 1 1 . 1 . ) . C X S T C ) — X 5 I 1 ) . ( X 2 1 1~~~3 T ( Z ) ) >
4 = ’_ 3 : 2..4-TIAPS>

= X3iC4> ~~SI’~( 5_ I A )
= 1~.T ( . ) . C C S t 0 2 1 T 4 )

1212 =
= 1521 — 4 X .

=
= ?L~ 2*YY10

P453 = YV1/~~L~.A
I< t1...F.5~~.1) < 3 :
I1’.F.52.1) ~3 =
.F(:,13F.0..!) ~3 F3I1X:j1.x :. )

00 1 1 = 2,LPv3,2
= < 3

~ FA Ct  : CSPACE
F C 1 . 3 ( . L :,() ~~ 1: 3~
1512 : .+SPACE L 3A T CI )
4513 : Y5I2 .SPACE
5 1.. 31

IC S A C  :
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T ETRAT —TC — 3951—OPLASS IF lED

~~~ 1743

I
I

___________________________________________ 

END IDATE
FILSE 0

4 - - 79-
DOD

I
I
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xSl2
xS13

~1 ~~ T~~4 C  I~~1)
=
: t x S l 2 _ X S T ( Z ~ ), X S i2~ 1 s ) 4 ( X ~ T 1 l) X S I ,~~*( X S I 2 S T ( 3 ) ~~~

( X S 13 _ X S T ( 2 ) ) ~~~~~~~~~3 t ~~~ *( X S T ( l , _ X S 1 3 ) *  3—XST C 3 ) ))

A~~2S = ~uRT (AP 2 )
sQ~ T (~~P3)

Fl S~~2 .A P2S
F3 3~~3*~~ 3S

r~CF~2,4 C 12
xS1 3— Xxi

-fC $A31 Y’( ~Z
rC~~3 ~,A 3/ f lD
nC~~3 yY l / nO
j F I \ u .E~~.1~ ~ 2 = F2 .~~C~~~

I~ 
(~4 .~F. G.2) F2

~~~~~~~~~~~~ 
F3 ~3 * , C I3

I~ ~~~~~~~~~~~~ ~ 2 ~~~/ ( X S ~~2 X C A )

~~~(~~w F . ~~-~.3)  r3 r 3/ U ~SI 3 ) # )

~~~~

1 c~r4T: ’~
)
~
~~~T (~~S T C 1 ) ~~1*)
SCRT ~ 

( X S T c i ) _ ~~$ r(2 ) ST ( 1 ) ST )
~~

~~ 1A ~~~1)

~~LA =
8’LA2

~~T (l )—X X1

A~~LE2

IF (N~ F.Z~..2 ) A:~’r~. =

i F  (t .~~F . L .)  ~~T 1

~~ ~~ .E I . 2 >  M.Tl 2 , Y Y 1 I t L!~~
4 ’~~

12)

I: ~~~~~~~~~~~~ ~~~~ = — i . ~~~Cf l

I~ t M C F . L~ .
2) £ ‘ TZ = 2 / ( X S ~~

( 1)
~~~~~~

=
R~~TUR’~

v v
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St.~~~ ..iiJTI NE 3FS 1M2(~~~S2 )
~ I~~E~.SI O~ * C 3 ) , x 1 T ( 3 ) , Y Y ( 3 ) , X I T C ( 3 ) ,~~X U ( 3 ) , FC~ 3~~3)  ~~~~~~~
CO MM~~ Y C C C , S 9~~T A 2
C3~lM 3’~ AI T MC 2CQ),XI T ’~(2~ 0)~~ANSG2S (2~ 0) ,S~ RC2 (2C~~)C MMJN C A V X ( 1 0 ~~

) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Ci’MMOI, A~~(1~~Q ) , I 4 . ,h~C Y ,  T A i ~( 1_’O ) ,~~~ TA .2U~~C)  ,~~ET A ’~2 C 1~~~
)

C M3’4 FLA? ~,D~~LTA ,~~GA ~ ,&~~ U,
C3MM~~’s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C~~MMu.’~ ID , X A , X ~~, X C , T A \ ~~,E3 ,~’C , Y ~ ,J E~~~! ~~~~~~~~~~~~~~~~~~~~~~~~~~~
CD! ’ MG~ X SI~( 6) ,  :L~~,C RC ,y r r , x~~, IT E° L , SX S I C ~~6)  , S X ~~IC~~C 6 ) , V X ~~( 6 )
C 3 MM~.’~ S 1Z,LP ,SA ( 5 1 3 ) , S A D( ~~13 ) , L D M ,C~

— c~~~M ’ i ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~ M’~~ -4 U~4 D , A 2 A A , ~~2S~~, C2~~C 3 P ~M C ~ L AU,ess~~,cc:c,Aa,e~~,cB,3a,1~ LUS (100) ,JGAUS (1 ),~~GAL ~
~ C ~.3 I t 1,~

13 J ( S T ( 1 E~) :Y X S ( i â )
F A I : 3 14 1~~9 2 6 5 3
C C C 1 A L D ~~( 1. + X S T C ~~) ) R 2 . *~~A I )

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
x . ( K K : 4 L C ~G ( U U 2 )
C~~F C ! ~:( 1.. X S T C 1 ) ) / ~~LZ . A T C~~~ K)

A C =0 .5 S? ACE
S C ~~ CS~ AC E/FLOAT C L’~ —L?,()

1~~S ? A C : C  .5.:S P A Z E
X~~E T _ ~~..CSFACE*~ L~ AT (LDK .1)

~~ E:CJ~ (~~C~.1* )

C A:X ST (1 )—i~ST ( 4) ‘SDE
,s=~ sr ‘. .COE
PPF C~~C/  (~~A * ’2 . G~~~~ Z )
C~ 3 (3) :D~A ’.~~ ?.X5T 1 >1 (~~t~1 ~ S~~~T (1. .X S T t ~~) ) )

L~ KI:L?h~~L? K4 1

~ C 1
I~~( IF.EC.1)  DC IC I
iS CE HF5PM C
S? t : F SP A E
1~~(iP .GT.L~~K 1)  DC IC 30
X (1) :X S I ( 1)— S ? 4 C E .~~.. TI I — 2 )
) t (2 ) : x ( 1) 4 S P A C

ACE
53 IC 31

IC iS ~ CI:~~CS~~AC
S? AC C : U C
X ( 1 ) X~~E T — S ~~A C E * F L C A T ( I P — L ? . ( i — 1 )
X ( 2)~~~ C 1) — r l S P A C E
x ( 3) x t  1 ) — S P A C E

31 ~C~i 3(1) FC~ 3(3)
‘“:3
I F ( I ~ ’.E3.a..~~’) .~~:2

L~~(1~J . G C .2 3)  GC~ TC 3
53 T 3  7

3 Z F C I . C ~~.Z) A I I C 2 ) : X l I ~~( L P ~~— I .2 )
I~~ ( I . E G . 3 )  X I T ( 3 ) X I T ~~CL ~~~.E .1)
53 T~ 5

7 C~~~T I ~o.J~
Y Y ( I I : X ( I )

C ~~ SI1~3 CA ~. C U LA T E  61 .

~~~~~~~~- 
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CALL 3F!1M3(YY tI),X1T (I),1~~,!)
xIT ( 1) XITC (I)
IF (I,J.ED.18) SC ID ~
SC ID ~

~ I F U . E Q .~~
) X I T M C _ h — L ’+ i ) X I T ( I )

IF II .EQ.~~) X 1 T ~~t M — L~~+1) X I T ( I )
5 ~~~~~~~~

ExtJ ( I) EX ’  ( — x 1 T ( I )  )
GC XCI)—XSI (4)’SDE
~D:)~ST (4)* 3E

FC~.3 ( I )  = E X J (  I) * C .~’X ,Jj 2
i~~~X (I) .LE.C.)  ~ C’a 3 ( 1 ) ’ FC \ 3 ( I )
CZ~~T 1 \J E

C C — E C (  I F  F~~ ’~~~( I )  IS A L . L Y S  ~ OSI TIV ! .
(IP .CC.L? ’~ ) G D T~ 2~

SC 15 2 1
U :=~~:CC:, ( (~~1._ x S T ( 4 ) * S D E ) * ~~2 + ( X S T ( 4 )  ~C C E ) ~~~ 2 )

C .3  (3 )  : FI
21 S J M : ( C~. 3( 1  ) + F C \ 3 ( 2 ) ~~...C ’ ~3 (3 ) )  a-j 5~~4 C~~/3 .

A 2 A ~~S2+SUM
1 (I~~. E C . 1 B )  !A~~C(~~~’— I F , 1) A~~S2
3D C 1

2 S A U ( L P P , ) C .
A~~S~~ G.
c D r ~r ~~~

~ L T ~s ( _ r~~) S 1  A T  ~.T 1.
C A 1~~ T ( 1 ) G1 Al ~ CI~~I x:1.

x I T \  c_ ; Y) = c c c 1~~x K K K , :A :

v v
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S~~~~u . J T I N t  O FSI~~3 (y,xxII,I~~,I)
D1~ E~ SID~ XSI (6),FA(200)
CCP.M .~ Y C C C , S B ET M 2
Cu~~~-~~ x :r~~c 23o,,xzr~~c2cc),A~~s~ 2S (21c ),SARC2 (201)
CLMML~ CAVX (100 ) ,CAVT (11’0) ,!EIA~~,SETAC ,XCCC ,~ CAV, L PM M ,~ S2
C~~~~ L’E ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C~~~4D ’4 FLA ~~A N , D C L T L , 3 G A F  ,AL A1, A~~ &
CJ(MQ ’~ S~ ET4,A * ’4,ICPI,SA~ CC3 (513)
CCP”40% ID ,XA,xS ,XC ,TA~ G,EF,YC,Y~~,JEI1IS,XL~~T 3S, eIGS ,SMALS ,CSSCLUML~ xS~ (6), CLE,ERC ,YYY,X ~~,ITEDA ,SXS~~~(6) ,SxSIC5 (6).YXS(~~)
C~~~~-~ P~ IZ,L?,SA~ C (513),SA~ CD (513),L~

w ,DE

~~~~~~ ~ETA~~(51 3),eET& (’(513),1J,L~ K ,X (2t ),XJ4 (2CC),XCX

~~ Y M~~ X R~~U ’ . D , A 2 A A , 3 2 3 5 s C 2 C
CD~~V 3N ~ A A A , ~~SS~~. C C C C ,A 6 , B P , C B , D E , T S A U S ( l C 1 )  ,.G ( 1 e C) , ’~.G~~LI

C F ) U ~. 1NTE~~~ALS ID E’E E V A L J A T ~.D ~EFD~~E XI  25 C 1T 4 I~~ED.

~~~IE I~~LI  FR I V 1DU SL Y 3~~Lv O’~E S1’4DJ~..A~ ~~~~~~~ A .
C~~L~~~~A I t D  I~. G C A S C & D  A~~D ~~ S C A D E .
S E C  HE ~DT~ CF IC 39~~j FD~ ~~~~ I’~T A LS, CJT CF ~~ IC~

C 1.0 A~~E OF S I N G U L A R  I Y P E .
1 C 1C’I .E .3)  60 13 ~
CC 11 ISI:1,e

11 XST ( ISI) X~~~(IS1)
30 IC 12
33 11 JT.J:1,e

~ 3 X S T ( . J T J ) Y X S ( J I~1)
12 FAI :3.l4l5~ 2653

~~CI:ALCG( I ~~~~~ (6))/ (2 .‘~ A 1)
C ~ I E  I i  

iF (ITC~~A.E..1) SD ~D 6C
3 ID c I

U C 3 NT I ’~v E
J ~ 2 ~~~ = 1,L~~B E I A~~( LZ~

) = SE EIA
6 Z I A M ( IZ U)  = S&E IA

62 CC~.I1~~L1E
61 C0~~t I~~JE

C S P A C E (1.. x S T ( 1) ) / ~~LC LT ( L : ’ c)
* CS ?

~ S~~AC E:CS~~4 C E / F _ -j . T ( M— ~. c )
r’~~3 A ~~~D . ! ’F S P A C E
x~~rT :—1 ..: S ? A C E . F L0A T ( L K—1 )
A~~2:S RT (XS’(1)+1.)
L6 3 ~~~S R T ( ( 1 . ,Y ) * (X ~~T ( l ) Y ) )

= SCST ((xSI (3)_y)/(xST (2)~~v))
t~E3 = Ab 3*A~~6
I Z L M 1 ~~.1

l~~(1.E5.3) 1LJ3:_ 3M_ I~~.1
I~~( I .E . 1 . t )  !L,3 :IP
EZC:~~ET A ~.( IU3)
!(I. C.2) ~CC:eCI4~-UU2
:A A = ~. C I A ;3
L 1 L ~~M i
CC 1 I~~~2,L-

M 1

I F ( .~.GI .L ) GO 1%. A !
A S l ~~~ 2 ..SPA E ’ F L 5 A T ( I ~~— 1 )
GO T~. 46

4~ S~~A CC FS~~UE
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X 5~~~X 6 C T .  S P A C E * F L D A T ( Z ~~~ .. < )
kG 1F41.EI.2) GO IC ~

IF (I..CC.1J3) D i.. TI 1
( rs:SQ~~T ( (1 . + x S K) . ( x s 1( 1 ) — x S ~~

))

~SA1 = SG~~I ((XSI(3)—XSK>/ (XSI (2) X~~~
))

~ 5~~FSA1
F A ( I . ) : ( E CT A 4 ( i A . ) I F~~— F A A ) I ( x ~~< — Y )

1 C3I~T I~~U(
C~~(1.EC.2) Di.) TO 30
~~ 1 —1. .,ICSPAC
X~~2:X~~1.C~~~A C C
AP4~~(ST ( 1 ) —t 4 FSFAC
XD3 :YC4_ FSPACE

~Si U T M M( l ) I  SS~~TCC1. .A P1)~~(xSI (1) —A?: ))

~ S~~~6 E I A M ( 2 ) /  S6cI I1. .KP 2 ) . (~~S T U ) — ~~~2) )
FS3: oC T A p ~( L a M_ 2 ) /  $~~~T ( ( 1 . .X~~3 ) . ( X S T (  j ) X P 3 ) )

S4 S E T A P ~(L. ?I~— 1 ) I  S~~R T ( ( 1 . . ‘ ) ‘ (X S!~( 1 ) — A P 4 )  )
FSA1 S i R T (  ( X 3 I ( 2 ) — x . ~1 ) / C X ! T (  3 ) — X 1 ))

~SA2 : 3~ afl ( X S T ( 2 ) — X ~~2 ) / ( X ! T ( 3 ) X P 2  ) )

~sA3 :~ _~~TccxST (2 )_x :3)/(xST (3)_vF3))
SAA:S ~~~I(I~~S T ( 2 ) — x I ) / C X S T ( 3 ) — x P h ) )

F 51 :FSI . c5A2
FS2 :F S2 *F ~ A 2

S 3 : F S 3 . F S A 3
~SA:FS 4*FSAA
F 1:( S :_ F A L  )I (x~~1—Y )
r; 

~: (F5~~_~~~~ ) / C XP2—Y)
F 3: (~ S 3—~&4 )/C%P3—Y)
~P4 : (~~S4 — ~ A L )  I ( Y P ~~— Y )
I F(I~~3.C3,2) G~ 71 2 1
Z :C 1 0 3 . U ._ P W 1 )  3D T I  22

30 11 51
F L  ( 103) U.5* (F~~( lU 3—1 ) .F AC 1J3.1)
61 IC  3C

Ii EET1:2.*6CT~~~(L ()—UTA\(L ~~ .1)
X C X EC T— ~ S?&C!

~ ,.A =

~~L P ~~~~ ( F ~~ W — F 1 A ) / ( X C A — Y )
( 103 ) :6 .! .( F A (  I~) 3.1) • FLPK)

3D T~ 3:
21 ~ A ( I 0 3) : ( ~~~1.CP~~) / 2.

U T O 31
£2 ~L CIu3) (~~~3. P’),2.
3 6  A 1 0 .

S * C E : C S P A C E
I! ,JA : 2 ,LPM 3 ,2

I~~(JA .GE.L?’ () SFACC :~~SPUE
15 xI :%I.(FAC1M) .4..FA t.JA.1).FA(JA .Z) )*SCLCE/3.

1~~(I.3.2) Sw IC 35
X1Z~~ 0e5 .rC AC* (F~ 1.~ A (2))~~(L  (L~~~~1)~~~~4 )  •1.!.iiF!~~AC
XKI :4 1,
1(U:3g
L~ vA:_~ ?_5
IF (IL3.~~E .LPMA ) X (I:211.
IF( L. 3e0E. i . . PMA ) K.i. 1,,
S.Z:I~ ETA ~~(1)—EETA. (1))/X(I
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—

~ T3 : F~~1
~U3:FP4
XI 4 0 .
X I  1:~j .
oc. 202 IT M : 1, t< U,2
11 FT3

~u1:FU3
X M 2 : x S T t 1 ) iFS FA .r~~~ *~~L DA T ( I 1 v )
A ’  3=sl2.. p~~

:
x T 2 :— j . .~~ Sr AC— , i F.l. .. .3 / i .T (CT ’ )
~ 1 ~:x r 2 —~~~ i
S CT ~ £ : ~ CT A M CL? ~ 1) • C Y . ~ L -DAT C I IS E T A I :6 E 1 A 2 .G C Y
SEll 2 6CTA~~(i)_GOZ. LCAI C ITS’)
SEIT3 BETT2—SD Z
FS2 EEIA2/S..RTC(1.,x~~2)*(XST (l )—x~ 2))
S3~~ CT63IS3RTC (1..~I’~3 )* (x ST(1)—xM3 ))

~V2:~ ETI2/S.tkT ((1..JT 2)*tXST(1)— XT2 ))
FV 3 5ET I3/ S ~. R T C ( 1 . .KT )~~

( x ! T ( j ) — X 1 3 ) )
FSIL = S D k T C  ( X S T ( 2 ) — C i l ) / 1 X 5 1 C 3 ) — Y i 2 ) )
~S3A = S~ PT((xSI (2)—x~ 3 )/(xSIC 3 )—x M3>)
F~IlA S~~~I( ( X S 7 ( 2 ) — X 1 2 ) / C X S T ( 3 ) — X I 2 ) )
FV 34 F SOF IC (XST (2)—YT3)/ (KSIC3)—YT ~ ) )

52 F 52 . FS2A
F53 = rc3.~ S3A

=
F~~3 * F V 3 L

~w2 CFS2~~ A A )/ C V ’~2 Y )
1)3: (~ S3_ AA) /(X M 3_ Y )

~ l2 ( F V 2 — F t . L ) / ( Y T 2 — Y )
F T 3 (C~~3_ ~~i . 1) / U  T 3 — Y )

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
£12 AI1 X11 .rcr,.(cT1 .cI2*k.,~ T3) /1.

X A ~e 6 E T A r ~(LP~~)* .*S 1~~TthF ) / ( A E 2 * ( X S T C 2 ) _ Y ) )
i P ~T (CXST(Z)—~~ T(1 ))/CXS T (3)—X51( 1) ) )

X A 4  =
x l  : ~~~~~ X A ’
A L 1 : G ET ~~i~(1) .2. . T ( - 1 F 1 ) / ( A G 2 . C 1. Y ) )
X A 1 L  = S6~~T C  C X S T ( 2 ) ~~1.) /  C X S T ( 3 )  • i .)  )
X 6 1  X . 1 * X X iA
X i  1~~~( I 1 + X t . i
r 1:CY~1.xI23.xl1.X .).LS1/~ AI

X X  1 1 —  Y I
33 T~.i. 36

3! xR i :—1. .0.5.PI S?t.C
X~~Z XA1 .t,CSF 4C
XR4 :XSTC1 )—C.! .~iF SU

FT1:O.5.(~~E lAi.(:).: T 4 M ( 1 ) ) I  S l’ I C( l  ..X ~~1) . ( x S T (  1 ) — A l l ) )

~T2:3.5.(~~CTA,i C1).~~ 1 A;,(2))/ ~ 3 F T C C ) . .X ~~2 ) * ( x S T ( 1 ) _ Y D 2 ) )
c T 3 C . 5 . ( s E T L ; i . ( L F M — 1 ) . o E T A i ci..~~’I 1j ) /  S S R T ( c 1 . .x~~3).( xSI  3 ) — .FF.3 11
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S G P T ( ( i . •X~~4 ) ’ ( X S T ( 1 ) — X F . ’))
F T 1 6  : S I ( C Y S T ( 2 ) — x ~~1 ) / C C T C 3 ) — X ~~1) )

T~~L = ~~~~~ ( X S I ( Z ) — X ~~2 ) / C C S r ( 3 ) — X ~~2 ) )
= ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ : I~C~~T C ( X S T ( 2 ) — * ~~A ) / C X ! T C 3 ) — X ~~A ) )

~I1 = F7 1 * FT 1 L  $

4
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~T2 = FT2 .FT2A
• ~I3 = F13. 13A

F14 = FT4~ FI 4A
F~~1:(FIi—FA4)/ CA R l— A )
FS2:CFI2_ CAA) /(XR2_Y )
F 3:( 13_ 4A)/ (XR3_ Y )
FRA (FTA— FAA)/ CX R4—Y )
X IF1 :0.!.HCSAAC .(FR1+FR2)+0.5.P4FS~~A :*CFP3.FY4)
XIP2:0.25.~CCS?AC .(FR2+ CAC2)),0.25 SFA C *C FA C ...PV_ 1)+F~~3)
U23 xIC1 ’x1I~2
X~~1:21.
XM12 42.
*J 21

I~~( 1U2 . S ! . L PMA)  X Ml: 13~..
IF (ii.~2.GE.i.°(C 4 )  x’~I2:2C2.
IF (1J2. GE.i..~~M A I  M.J:1I31
~~~~~~~~~~~~~~~~~~ M2:~~.)~~2
~ C 1Y : ( E E T A ’ ~ C&.~~M ) — S E I A ~ CL3’~— l))/X ’~I2
~ ESS C . 5 . (3 ! T A N C LDf ~) 4 G E I A M ( L ~~~

_ 1))

~S 6:C .5. i. S P A C /  X M l

~~33:F~~ 4
CIv1= b C T A M C l _ e C T A ~~C 1 )/ x ~~I2

6ESS :3.3* (SEIL M (1)’3ETA~.C1))
PlS~~61:C .5*~~C Sp 4C /X ~~I

~ S 31 F 1 1
XI  1:6.
X i 4 = G .
D.j 12° Li ,~~2,2

FO11: G31
X2 XST (1)-r~SPG*FLDAT (4U IL)

3~~ 2•’4 S~~6
A 21 —1. +Ii.Pb1’FLOAI(~~0—iL )
xl 1=xZ1— I~SP6 1
SCTA2 :6 S5.SETV*F _OAI (IL )
:ElA3::E.~S.SETA *Fi..34 IC I.~~ 1)
SE

~ J2 1 :S C T U 1 /  S~~~T ( I1..X21).( xSTC 1)—%21~~
FO3I :!5T.~.31/ S C FI C( 1 . .X 7 l ) . (X S T ( 1 ) ~~X 3 1 ) )
U21A =

SSFICCXST (Z )— v 3 1 )/(Y5I(~~)— Y3 1 ) )
= F021 .F02 16
=

~~.21 : (Fv2l_ CAA )/ (X21_ Y)
F 3 3l:(~~~ 31—F.. A ) I (X31 — A )
FLJ2 :!CTA2/ E3RT ( (l..~~2).CXSTC 1)—AZ ))
F U i ~~~?IL 3/ SA l~~T( (1 ..x3).CX S T C 1 ) — x 3 ) )
FLJIA = S.IT (  CX5’(2 )~~~2 )/(X S 1C3) -Y 2 ))
F~~3.. : ~.i..~~T (CXST (2  )— A 3 ) / (X $ T  (3)—AS ))

=
=

c.I:c~~~~ _ r A A  ) I ( K  2—A )
r~~3:(F03—cAA)/CX3 Y)
KI1 AIl.rS~~6 1.CF~~11.~~2Z1.4. •F 3 t ) /3 .

129 XI . X IA ~~riS°G* (F61 .A..r22 .F0’) .3.

SOPT I (YST (2)— ~ STC~~))’(CST (3) KSTCl )))
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~~~~~~~~~~~~~~~~~~ 
_ ___

AIM = Xl 4*AIA A
CI ‘X 1 4 +X I A
XIE:2..SGRT (riSP61 )*SETA ’~(1 )ICAS2* ( 1e —Y ))
XIU = SDRTC (XSI (2)+1)/(XSTC3).1.))
AlE = XIS~~X i5A

~l 1:Xfl.XIS
x I (  XI . X I1~~X 123. XI 4) •
X I :XI.SECeAL03 ((XSTCl )—Y— ~~S 6 )/(l.+Y~~~S~~61))/PAI
X X  11:—A I

36 C O N T 1~~oE
C 12
C IF A IS LESS I~~A ’~ 2E ~~3, HIS IS A 

‘c C S U o A i k  I’~T E R A L ,  eiI... Z A .IC. C ,  1 41 5  IS  A 
SI~~3U.. AR I’~’E 3 r A L.

~ LiT 1iI~~ II T R E A T E D  45  A S HGULA R I’.TC ~~~ A L L r ~Y~~& V
C S I C 3
X C L Y
CAL..  ICC (S R . S M ,X C A , I S I C)
X X  I2 SA
A~~6L (XST(1 ) —A ) I A
I~ (AR3L .~~I.3.) AR 6~~~—A ° L
XAI2 XXI 2 *AS3+A LOG (AX3~.)
X~ 12 —X X 12 
13 
JSE C - i E S A 6 r ~E V — G A U S S  A D R A T U R E .

C L J C I )  A k E  A L R E A D Y  C I L C U L A T E D  IN SU9~.OU~~I’~E F1INIL
A~ i .C P A S S E D  C~it ~E~ E 51 CDM4J ’1 STAr ~~ E~:T.
XXII = 6.

( x S T ( 1 ) e x S T ( 2 ) ) * .5
lY E ::  ( X 6 Y C 2 ) — X S T ( 1 ) ) ’ .b
A 3 1  :

= ( — S P C E4 X S I ( l ) ) / M!!
DC- 110 ISL- M = 1,UC ~~SY
r4A l = 1.~~A .JCISu M)

= (AJIlSUM ).&31)*CA 32_A,JCI SU ~ ) )

~ r $ A 2  = SC~~T ( H 6 2 )
FIll = ~ A lISiA2
F3AC3 = CME5.A .J(ISU’U.S?C !—A

121 ~x 13 = Xx13.F313 /F3A 13
= X xI 3*PAI /I~.C r$5A

~ L)22 = C C S C A L F A 1 + S L ’ ~M A ) / C C S C  x 3 T ( 5 ) . I A M V A )
i X 3  : C C C 1 — A L Z G C U U 2 2 ) / P L I

,*I 3~~iG3’nX l  
14

C JS E C~iEEY~~r$ E I — G A U S S  3.JAO ~~A T J k E  FC~~M~j LA _ ~~~
1 UIAJi.2( l)  A RE A..R AIA A L J L A T C C  ~~‘.

S0S’~CJIINE Fj1~,TL A~i.D PASSED DNIC HER E El
C C O w Y C . X C T A T E M t ~~T.

1C~~ 5 = CXST I3 ),YSIC2))..5
= (XST (3)—XST (2)) .!

= (FFCS.l.)/FMC
= ( F C 3 _ X S T ( 1) ) I F M C !

(C I A  =
DC 130 I~~i.JX =

= (F~STA~.2(ISU w).)U).C1.+Ai.)( 1!J ))
PE ’ = (&~J(1~~UV ).A41).(AJ (IS~~~)4A42)

=
=

• R3 x  S

136 *X1’ = XYI ’ • R C X FA C A
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XI. = X I L * A I A A
U’.X14+X1A
X i S U. *S~~P.I(r~S ? 6 i ) * 6 E T A ~l( 1 ) / ( A S 2 ( 1. A ) )
XIU = SDRT ( (x5112)+L)I(XSIC Z)•I .) )
LIE = XIS xIBA

tI t X I.XI1~~X I 23 .X I 4 ) *A E 3 I P U
X1 :XI .ãEC.AL~~6 ((XST (l)—Y—HS’S)IC1.+1~~~S~~6I))/PAI
X X  I I — X I

36 COhIIAUE
C 12 
C IF A IS oCSS HA,~ ZERD. HIS IS A
1 ~~C S U L A ~ !‘.TESRLL, eILE A .IC. C,  h I S  I S  A
C SI\SU_ 6R I’~TES?AL.

UT T9I.~ 13 TRE~~1ED *S A SHG~)LAR I\TE~~~AL A r ~Y . & Y
2 5 1 C 3

CAL... ICC (SR.SM ,XC Di.,I SIC)
X X  I2:SF~
A~~GL (xST (1) — 1 ) 1 1
IF (A RSL....T.i.) AR3 ..~~~AC 3L
X X I Z X X I 2 A S 3 4 A L O G (  A R 3 ~~

)
X~ 12 — K A l l  
13
JS ~~E 9AS r~EV .GAUSS 2JADFAT’JRC.

C 6i.JCI ) A~~E AL ~~E A Y  C A L C U L A T E D  IN S U9ROU~~I’~E F1I~~TL
A \ C  P A S S E D  D 4 T  ~E~~E S T  C DY ~~D~J SIATE~ Z~~T.
Xx Il = 6.
:PC! =

= ( L I T ( 2 ) — x S T ( 1 ) ) ’ .b
A l l =
4 3 2  = I — S P C !4 X S I ( 3 ) ) I M ? !
30 120 T S LM =
,IA1 = l.—A1JCIS ~~~)
- ‘Al : (4J(ISUY).A3i).(AS2 D.J (ISU)~

) )
= S~~RT (M~.2)

F l Y ’  = r ,A l/ S~~A 2
F 3 U 3  = C ME5 *A. ) ( ISU M) .3~~C !—Y

121 ~~ i3 = Xx13 .F313 1C3413
ALII XAI 3t PA I/~ CH9A

= CDSCA L FA1 +S ’~~A )/C3S( X3T (5)43A~~YA )
= C C C 1 — A L C G ( U 0 2 2 ) / P L I

= Ax1 3 A63’HXI
14

C USE CHCEY3~~E )—GA US S S~~AO~~4TJkE 
F~~~~JL)-~~ 

SUTA\2 (1) AR E A..?EAIY CA L C JLATCD ~~
C Su)-CJT I !~E F11~,IL AMD PASSED DNIC HERE El
C C O M Y C C  C T A T E M E X . T .

F~~C5 = ( X S T C 3 ) 4 Y S h ( 2 ) ) * .!
S IXST (3) X51C2 )) .5

A ’1 = CFFCS.1.)IFYC :
= ( F ? C 5 _ C S T C 1 ) ) I F M C !

( C I A  =
DC 130 ISJ~ l,~~C~~E Y

: ( F , E T A \ 2 ( I S U~~)+ ’A I)~~(1 .4 4 J (  I!J’))
= (L.J(iSUM)~.441)* (A4 (ISL~~)4.A42)

= S 3 R t ( i ~E )
R C A  =
R C A  = Ft~C5 .A, jCISUM)4F3C!—Y

131 x X I’  = X Y 1 ’  •
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X X I A  = X~~I4*PAI/~JC’i5Y
A X I A  = — X X I 4 ~~A U / 5 4 i
X A I  Y A I 1 ~~XXI 2+XXI 3 .XXI4
Ió R IT 1 2
I.F.1T2 30
I .P.1T3:U
jF (IJ.E3.1E.A)~3.iP.E..I.RIT1) .RIT (6,55) XX I1,XX I2,XX 3 ,YXI4,1°
IF C Iu.E..1s.A~.3.15 .:C.I.RII2) .~~ITE (6,!! ) Xx I1, XX IZ,XX I3, X X I4 ,I~
IF CIJ.CS.1S.At.3 .IF.E .IIRIT3) .qIIE (6.!!) XA I1 ,XXi2 ,XX I3,XX 14,I?

5! F 3 ? M A T  C 1 C X , ’— — — 1 1 , 1 2 , 1 3 , 1 4  C F ( ~~) AP E— —— * ,4 ( E 1 4. 7 . 2A ) , 2 X ,
A * II- .,I 4 )

R E T U R \
C ~. 0

Mv
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SUGROUT I!~1E OFSP’!( A~ê S 5 )
DI ME)~SICli. S2SR (101 ),S2KER (1C1) ,xST (~~
C M ~~-..’. ACCC ,SSETA2
C C? ~MO~ XITM (200) ,xIT~l (20C ),ANSG2SC2I0 ) ,SARC2 (203)

3 V M D ~ C A V X ( 1 C C )  , A I Y (  l O 0 ) , S E T A S , 5 E T A C , X C C C , 1 A ~~,LP Y M , ?~S 2
CCMY Q * A. jC1CO ),ISiAR’,).CH3Y,SE TAt~ClI0).6STAF.2(1)C-I ,eCIA~ 2(1-:)
Ci.~M.MU.’i F i . .A ?A N . D EL TA , D G * P  , & i .~~~ A 1 , S A Y - M A

SEET A,C *M,1C31 ,SARCOD (S13)
Cw ~~M3\ 13 t J L , XA ,X b .  A C ,T A F . G , E P , Y C , Y R , J 5 1 6 S ,X L ! I S S ,  S 1 G S , S UA L S , C S S
CC!~M~~ X3i(G), ...E,CRC,YYA,XM ,ITE SA ,SXS~ CC6) ,SXSIC (6),YXSC6)
CC~~ Ci. °SIZ,LP,SARC (513) ,SARC3 (513),LP~’,DE
C X.MC’~ E E T A~~(5 l3),sZTAM (51S),I~~,L5sc.xIr( 2oc ),xJU (2o0 ),y-Ix
C.~Y M C ’~ X UJ’, D , A 2 A A  , 52 5 3 ,C2 1
C C MY O , .  A A A A , 5 G 5 5 , C C ~~~, A6 , 9 8 , C 6 , 3 e , I 3A U S ( 1 C 3) , . G 4 U 5 ( j C C ) , ’ G A L S
~ A l 3.1 4 S ~~265’

C I-~IS SUERDUTINC CALLED FROM OX F’~C..
j SC ~I~~~ SD~~’S R wL E .
11 1 !Y C  = l.a

1 xST (1Y .~) = Y*S (IMO)
= C C . S ( D E L T A )

SCE : S I N C D C L T A )
C X S2 Sni.~~U.D  r~A U A FAC I D~ CF ‘.

NSZ LP~
. M LP)C 2

\ S Z I  = ~S2~~1
\!2A = ~S2—l

= ( x S T ( 3 ) — x S I ( 2 ) ) / N S 2
C ~~~4P S~~I A M Y A 3 . 5 C T S X S;CI A r ”~~;.14FLA SCC = 20J

J U l  = C~~S( FA 1 + G A M Y A ) F C C S ( . S l ( I ) + G 4 .~ ,ML )  C
J £ 1S2 = 1,riS2I
LII = X S I ( 2 ) . S 2 S A P * ( 1 5 2 — 1 )

= X32*CCC
X M AS  = X32—X$I(4).SDE
xMA S2 =
A SO =
ASD2 = ASC~~~2

= CGA ?.X,CD / ((XYAS2.4112) .PA I)
i r  ( 1 32 . C 6 . l)  30 10 3
I F  (IS2.CI.~~S2l) (1 13 4
CA LL 62 tXS 2,A~i.l32,IS2)
32 CAL CO LAT E S u2 ~ IT i XSI SiVE’~.

= E X FC — A N S G I )
2F CIU .. 3.4C) A~~SG2S (IS2):A~i .SS2
3Z~~~RCI S2) = C G 2 ~~D . D K / J J 2
GO T I  2

3 C3C ~T I’4UE
S2KER (1) = DICX/SCRTL1 .•XSTC6 ))
A~4 S~~2 S ( I ~~2) A L 0 G ( S~~~T ( l . . X S T ( 6 ) ) I J J 2 )
D C 75 2

A
S2KCR (ii.521) = D . 0 X/ J J 2
A~~SG2S ( tEl) :Q.

2 CC!’..TI’~UE
S2~~R C 1)  = C .
DC 10 .JS2 = 1,NS2A,2

16 S 2 S R ( J S 2 ~~2)  = S I S R C J S 2 )
l.(S2CE~~(US2).4.•~~2KEA (US2•1).~~~KER (JS2.2)).S2 A~~/3.
IF (li.a.~e(.’C) 6. 11 A D
$AR CI (1) C.
CC 50 I S A R C 2,(.Sl.2
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51 S 2 S R ( I S A ~~C) .5 ( S 2 S ~~
( I S A R C — 1 ) . S 2 S R ( I S A R C 4 1 )  )

DC 30 ISAR C :1,~.S2 1
30 S A S C 2 ( I S A P C ) S 2 S R ( I S A R C )
4 ”  CONT1’~R~(

A~~S! = S2 S R U . S 2 1)
C TO R t~

vv
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SO!RQ0 T 1~~E 1C 2 ( S R , S Y , X C A ,  ISIC)
D1”~~~SION xZT(6)
CDMM0~i YCCC ,SBCIA2

3~~MD’~ x I T Y ( 2 3 C ) , x I T ~~( 2 0 O ) , A N ~~3 2 S ( 2 I I 1) , S A R C 2 ( 2 C E )
C _ MY5 ~ CAV Y( 100 ) ,CAVY (100 ),EETAB,EET A C,X CCC,X CAd, LFMM,X! 2
CCM M Q 4 (lco),ISHA ,~~cHE y ,EETA ~~(1Co ),PETA\2 (1~~O),?ETA~~2 (lrC)

CO~~Y O ’. F..A~~AN ,OCL1A ,33AF ,A..FA 1,3Al~~4
~~~~~~~ SECTA ,AXM,ICPI,SA RCOD (513)
CDMM 3’4 IDUo,xA ,xE,U,T4NG,E ,YC ,YR,iE1G~~,XLEI3S . BIG~~

,SMALS,CSS

C D M M C \  x5P4 (4), :LE,ERC,yYy,x~~,1TEP.A,SxSICc6),SXSiCC ( £ ) , ~~YS ( ~~
)

CC~~M C. PSIZ,L~~,S.RC( 513 ) ,SARCC (513),L~~M ,JE
C3~~iC~ SETAX~(513),E1TAM (!13) ,1J,LFIc,X1

4200) ,XU J (20 ),XDX
CMIV. x~t3UND,A 2A4 .3259’CZC

C D M Y L i ~ A A A L , E E S E , C C ~~~,A S,S~~, C S , D E , T 3 A U S ( i 1 0 ) . ~~6 A U S ( 1 O I ) . P
~GA U S

~~ 1 I~~ . = 1.6
I XST (I~~N) = YXS (1~~N)

X x i  = X ! T ( ’ ) * S I N ( C C ~~l A )
= XST (k).CDSCDC_ TA )

V A i l  = ‘Y1~~~2
i S i l  = ~ F 3 k

= 1 i’~ CAV ITY 
IC D F SI MS F3~ (5) A\O I\ AV ITA.

C 2 C A L L E C  F R C A  C:1~J TL FO~ F(1) .
3 ~D’ 12 ~~

SR :0.
S~~:1.

ShMF S H — X S T (  3)
S 1l 6riMC /E~
e12 EM~ 1/Eh
Sll Br.MFIE-.i
I c C S I C . C .E.3) C~ TI ll

)*  (XST ( I) — A C t .  )* (  XC 4—CST (3))

L~~2 X C A X S T ( 2 )
AP  ¶:S6~~T (AF1/A? 2 )

20 C3\I1’i.UE
CC 7 1SuM 1,4C~,SV
F A C A i .~( S U ~~)4 E 1 1  ) • ( 4 U C t ~~J’) .1.)
16 C4J(I SLM )4512 )-CLJCI SUM )4 .S1l )
SA ~~~S . R T ( ( A / ~~S )

x?x~~~xSI~~— X X 1
X C AP 2 X ~~~r* * 2
R V 2 :X ~~X P 2 . Y Y 1 2
R.P X x~~/ R v 2

IF(I!IC.Cj.i) ?.R 1./(X SI 3— V C L)
F (ISIC .E~..2) r.k 1.

iF ( IS IC . Z . .3)  °~~c:( 1 .— SAC/ A~~S) 
I(  X S ’—XCA )

SR :$R. S AS . ‘.
7 S~~:S M • S A e ~~~~ 1

F4I 3.1A1!5265A
SM:SR*~~6 I / \ C r t S Y

YET 4 .

v v
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SU5ROUTI.~C FjINrL (YI~~r,(CTRL)
D I ( E ~i.SIC~. x S T C 6 )
COMYO ’ YCCC .SSCTAZ
C0hMO ~i XIIY (230) ,XIT’~(20C),ANSG2S (2C0),SARC2 (2O1 )
CDMYi..~. C A V A C 1 0 0 )  ,CA ~~Y ( 1 3 0 ) , 3 C T A 3 , ~~E?A C , X C C C , N A V , L P ’ M ,~.S2
CC~~M 0~ AU (1oo),1SHAR ,NCHSy,spIA1C(ica),eeTA ~J2 (100),SETA~~2 (Ic-C )
CDP.YD ’ 4  F..A 3A ~~,O E L 1 A , D 3 A F  ,AL A 1 , S A (~iA
C0MMCI~ S e E I A , C C l , IC P I , S A RC O D ( ! 13 )
COMMU l. ICUL ,XA ,XS,XC,TAC ~S,E ,YC .YR,JBIGS,XLSI3S, BtGS ,SMALS,CSS
CC~-MC~ ASN (6), LE,ER C ,YYA, X-~~,tTERA ,SXSIC (G) ,SX!ICC( 6),YXS (A)
CC”4 .~ P 3 1 2 , L P , SA R C ( 5 1 3 )  ,S A R C D ( ! 1 3 ) , L~~4 ,QE
CO~~~C~ & C T A \ ( ! 1 3 ) , S E T 4 M( ! 1 3 ) , IJ , L ’ ( . X I I ( 2 0 1 ) , X J J (2 6 6 ) , L I A
COPW.O ’/ X RO & J N D , A 2 A A , 3 2 5 e , C 2 C :
C C M YC ’ 4  A 4 A A , E a E 5 , C c : C ,A S , E S , c 5 , 3 s , I 3 A U S ( 1 o l) , . 3 ( US ( i 0 0) ,~~G A L S

C SUE~~CUTI i.E liI~~TL C A L C U L A T E S  HE I’~T ESPL LS 1~ ( 1)
= 0 FDR SHAR ’ L.C.F ILS.

IS~i AR ’ = 1 FCR RDW.JED L.E. CI LS.
IF FvILS rt i.V E C.,~.3ED L.E.. C i E S Y S H E V G A U S S

6CR A I
C .UADR AlU~~E FORhULA CA N ~~ l SE USED. SINCE 5C14

IS NOT A SUCH FJN TID’4.
C NCP’!Y = NJ’~SCR IF C-1EEYS’ iEV—IAU SS S J A O F A T U R E  :CNTRC. PCI\TS .

‘Al = 3.1415626E4
I ( I CP 1 . E .3)  GD TI 5
u 71 II. = 1,6

73 (51(13 ) = XS7.(1 )
33 1~ 12

S CJ 11 Iii = 1,4
1’. X S T ( I )4 )  = YXS (IH)
11 I~~~TI-.i.jE

S 0~~i S (YSI(i)’l.)’.~
.~N 2 S  CXST (i)—1. )..5
All : (3N2—XST (2))/J ~~i
412 = (D,.2 X51(3))/DN1
515 = (XST (l)•XST (2)). .5
C~~EE (x3TC2 )—X $l(1)) *.5
A ll (ECE41.)/C ~~35
A32 =
C c 4 5 (XSTC3)—XS T (Z))* .5
FlU = (XST(3).xST (2))..!
£ 4 1  = CFC15 .1.)/FCL5
£42 = (FC15—XST(l))/ ~~~A !
S~~6C C2 = (XST (3)-XST (2))/L MY

~~~~ 3~ HE EE I’C C (~~~ .
I C C ~~Cl~~L.3E.~~) 61 IC 100

63 13 113
CSrACE = (L..XST (1))/FL AT C _ P<)
CSPACF S CSPACE/FL AI( LCH_LSK )

= 1
XC’-C i( = —1.
S’ACE:CSP ACE
DC 20 1C~~5YU,\CH8 Y

~Cn SN H!Y—I s r I S Y ~~1
£ . J ( I C - , E Y ) C C S ( ( 2 . ~~C i — 1 ) . ’ t . I / ( 2 . \ C~~9 i ) )
x(S :D;.1.AJ( ICP~~Y) •3N2

U TI
22 IF(xC~4CK.3E.XXSt ) ~O 13 2!

1FUOY .GE.L~~() .‘ACE =
xC.- C~ = X C~~~~~~S L C C

- 
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= 1CM.!
GD TO £2

C XKS I EXiSTS ST. XS I (IDM—1 ) AN D XS I (ICM)
21 IC \T I~.JE

I DMA = 1CM—i
SS TANCI C~~SY ) = SETAN ( I0M ).(3ETAN (IC~~)— 5EIAN (I3~~A) )

X ( X (SI—XCrt X )/SPACE
C EBIM. IS USED FCR C iESyCHC~~— GA JSS 1’~S1EAC CF 3ETA ~ie.

60 10 20
435 531A.(ICn3Y) = SECIA

C SEIA -~ F .R  IT E~~A . C C g . 1  IS S ’ E C I F L E D  ~~ 3~~~l~~i.
20 CC’~T l H U E

111 C3~sT1N ~j (IF(~C C T R L . E I . a) 61 13 4
IF (K TRL .C3.3) ~~~ FD 3
IF (KCIRL .E~~.2) GD II 2
1 ( ISH A R P. !~..1) DC II 10
Y I N T  = C.
CC 111 ISIJP’ : 1,~iCH5Y
~.E C = (AUCISOM ),A 1l)I (A J(ISJM ).A 12 )

110 Y I ’~T = YI’I T • S 5 1A N ( I S U~~).S 1 R T ( A S C )
lINT = Y i~~I~~PA I/.~C 1 3Y
DC 10 1361

IC  0 N T l ~~~E
C h-l U IS T i E  C L S E  .~~~ i D_ INc. R~~DED 0.

‘i.3F = C
Al A =
CALL 3 c 3 I M 1 ( y T I ~1,~~C F ,X C A )

C A l A  I~ CUYYA , 0’~...Y .15CC FCR ~ ( 5 )  tN )xF’~E..
6 IC 1 0 0 6

2 CO~~I i~~ iE
X C L C.

C LIA .5 DUMM’ r .
IS IC :2
C ALL 1C2 (ik ,SM, XCA ~~i SIC)
YIN T SR
G O IC iCID

I CCNTI’~~i. 
iNTEGR A L FIR 13.

C A~~U.) IS C C~~ AT E A N  STCREO
Y I~i.I = C.
CC 121 ISU~ =

= 1.—A JC I S U M )
£52 = (A.JC’SUM).A31 ).(A32 A J (ISLJM ))

= 3~..4T(AC2)
= 4 5 . 1 5 3 4 3 2

120 11.1 = Y1t~T.A8C
Y I’C T = Y INT .~~AIfl.C t i3Y
SC TO i T o :

C INTEGRA. . F3r~ 14
SI!.CE 5ETA(~~) !I.-1 A C? APW T~~? ARE
E Y ’ E C T E C  13 SE 6L~~~Y S  SM03 T r ~, USE 3~~U SS—
CiESY SriEV .JACRAIUR Z ~~~~‘iU_ A .

C A.(.) IS AL~~CUY CA~~CULATEC .
IF THIS S THE FIRST CASE ~~~‘ 3C ?AN ?,

C USC A CC~~STANT F~~ 2E~ A’~2.
C SE1A~~2 XE .15CC FIR ClE~~Y— SAJ S S I’.STEAD C F SE TA ’.2.

‘ CC~~T I’thE
!F(IICRA.SE.2) 0.j 1 I!C

3D IC 1:1
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C S S C T A 2  M UST SE READ F I X  THE F I R S T  RON .
DO IbI ICiEl =

1 E C  S !TAN 2 ( I C r $ 8 Y )  = S E E IA 2
‘
~ 521 = N 52 • 1
DC IS! IiC i,N521

135 E T A N2 ( I O C ) : 5 3 C 1 4 2
U 13 161

150 CO NTI NuE
IF( IU.GZ .2)  GO TO 131
13MM = 1
X C H C K  = X S T ( 2 )
DC 171 ~c~~5Y  = 1 ,NC~~3Y
x~~S I = F C 4 5 * A ~~(I i 5V ) + F C i 3

152 1F(XZ - ( C ,c.3E .X~~SI) 3D TI 151
X C HC I (  = X C H C K  • S PACE 2
1.3MM = 13”M.l
DC 10 152

151 C3r~T INUC
= 2 3 M M — i

E S I A A 2 ( I C I S Y )  = ~C T A N 2 ( I 0 Y ~l)
l+(EETA .\2 (ICMM) EETAX 2C IOMMA ) )*(ACSI Ur$CK )I’PLCE2
LLM 11MEV
A K SI  = ~CA3 .AU ( . ...Y )+~~~~5
1RIT E(6 ,2 !0  ILM , ! E T A N 2 C I L M ) , X C S I

151 F FYAT (j5X,.I *, l3,2X,~~SBTA’~2 * ,C14.7,2X ,.X<SI= *,El4.7)
170 CC\TI’~oE
131 CC ~~T I’ .JE

= C .
DL. 19-1 IS~~M = 1,kCrSY
£31 =
A 4 2  = C AU (ISLJM )+AAI,.(AU (IS.jM)+A42)
SGAA 2 = S R I ( AF Z )

1)1 vI:-j = A \ T  • 451/56432
= Y 1 9 1 . ? A I / N C - 4 5 Y

1311 C3~;II~i.~J E
RETU RN
END

vv
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SuER..JTINE C A W I T Y  ( (10,1CC)
C HIS SUSRD0TINC IS A ._LED FROM C X F N Z W  FIR C ( 5 ) •

D1MCNSIO~ C~~EX ( 1 3 O ) , S < E V ( i U ) , A ~~S I 1 (  100) .SRI2UOI) ,51C3I3 ( 106)
DI~~ENS 10N SIC’ 14(100),XST (G)
I ENSIC N AV X X (iCO ) , A V V Y C 1  DO )

CC MCN Y C C C , S B E T A 2
CD MMO’M x:TM 263) ,XIt((2CQ),&NS62S(2l~~),SARC2 (2C )

~~~~~~~ CAV * ( 100,,CA~~Y (1GO ),9ETAS,3EtAC ,XCCC ,N A~~,~~PMM.l ~S2
CJ M Mi~i A..~(l00),ISp.,AX3 ,NCp46y ,ESTAN(1I0),BS1AN 2 (10O),BC TAN2(1 rC )

O M  F_A 3 4~~,3C_T4.D3AF ,4_ FA1 .3A M ’ 4 ~
SESIA ,XAM.I C 1  , St.RCO (51 3)

C D M V C N  ICU0 ,XA,x5,LI,TA ’.6,E’,YC ,Yk,UEIGS,xL :ISS,5135, SM LLS ,_ 5S
C M40N XSN(6), :_E,ERC,vYY, XM ,ITE FA ,SXSTC Ca ),SXS1cC (~~),YXS (0)
ICYMo N rSCZ,..’,SA RC CSI 3 ) ,SjRCC (513),L D~~,3E

~~~~~~~ 5tTA*C5i3 ),3ET 4MC5i3),tU,L~~(,X IIC 2 0C ) , .JJ(2C1),LIX
CO MM. :. X r ~OJ~. D , A 2 A A , 5 2 ~~S , C2 C
C J V M ~~ A A A A , s s s s , C C : : , A A , E ~~. C e , : 6 , T 3 A L ! s c 1 I 1 ,  , s A U s c lc c ) , ; . G A L S

C LICC IS HE C A V I T Y  E~~D ‘3INI C A O C J L A I E D  I~ ? 5’ ’? .  C A V I T Y .
= C C S C E L T A )

SCE_ : S I N C IC L I A )
= 3 . 14 1 5 9 26 5 4

IC 1 .. .. & = 1,6
1 X 5 T ( L D 4 )  Y X S ( L U A )

SCOM = S ..RIC1..XSTCG ))
C CC A L C ” ( I . .X S T ( 4 ) )  / (2 . .DA I)

V
N C A V l ~~~~ C A V • 1
CM VS = C X 5 1 6 2 > — A S T (l ) ) f ’1 A .

C L1..E 1—5 LAST FCI\I C~ LII  = C 5 2 . 1 5  THERE IT A
Si’.SJLAR IT Y F3R SI~~G L E  5:~~p4 0  V I X T E X  M.. EL .

1... 2 ‘.~ . M = 1,~~CLVi
A C A  = X S T ( i )  • C A V S *  ( X L M — i )
R:4.. ‘ A R T  OF C M E 3 Z .  = ~E1A. ~~ M : •

IF (V LM .E I . l)  33 II 3
IF( ( L d . E C . . N C A C 1 3  63 T 3 iT  
IC :CXSX C&LCULAIIC’4, CA LL IlD OCSIM 1.

~ C (iJ.GE.34) GO II 7!
N U F  = 3
C A L L  DFS I U(  AN5. ’~CF ,XCA )
1~.5 IS A U~~UII3~. FDR I C 1 C X C I ) .  X C I  IS ID~~.T 1 C A L  T I X C A .
I F  ( I J . E 3 . 2 7 )  A N S I 1 N O R )  =
CC 10 76

7! A .S
7~ C3~.TLlOE

1 ICZ (X SC) CALCULATUN .

~FCIw .3E.34) c-C- TI 77
ISIC = I
CALL Ill ’ S~ , $M ,XCA ,ISLC )
3NLY SR IS UTI~~i Z C w — SM IS ‘CX R~~INT .
IF (I U.t .27) S R I 2 C 4 M) = SR
SC TO 7ø

77  SR : Ss I2( lc -..M)
76 C0 ,T i . U !

C Id  C Y S t )  A L C U L A T I C N — —  USE C H E 3 V S ~~~ V — G 4 U S S
C CL i .ADR A IUR E ‘OR~’OOA .

I~ C I J . c . C . 3 —  DC T O 50
= ( X S T C 1 ) . X S T ( 2 ) ) * .;
= (XS1 (2)— ST(1))..!

4 3 1  =
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432 = (—?FCS .XSTC3))/CMB5
E(i = XCA XST (2)
EI( 2 = C A CA’1 .).CXCA— *STC1 )).(XCL— YSTC3))
SAl = s3~~T C E K 1 / E K 2 )
EF3 S =
SIC3 I.
3D S ISUM = 1,:.C1SY
CU1 CAU (ISUM )+&3t).(432—AU(ISJM))
SE1J i = S(.RT (EU1)
5F3 : (1.—A .JCISUM ))/SE.J1
C F 3A  = C M B 5 .A J C I S J M) . E ’ C S — X C L

S SICI = SIC3.(Ec3_Ec3E*SCRT(1 ._4J (ISU~~)..2))1EC3.
51 13 = SII3~~PAIINC MIY
SIC3 = SIC..AL SC (X 31 (2 )—XCA )/ ((C4—KST (1))) ‘EU
IF(I.J.Z3.27 S 1 C3 1 3 ( x L M )  = S I C 3
33 10 4 1

S C  SIC! = 5 1 C 3 1 3( K L M )
51 CON TiNUE

C I C A ( X S I ) — — — — .
USE C1C6YSHEV~~~AUSS SUAQRA T .RE C MJ LA

C L~ THE S&~ E M A N A S R  AS H A T  UR H I.

~.FSI,43.
1FC1,J.GC .34) 30 TI- U
FCC5 : CX STC 3 )*XST(C))..!

= (XST (3)—.51C2)). .E
44 1 =
4 4 . 3  =

= C.
30 7 IS~~”= 1.N’CMSY

= ( 3 E T A N 2 ( I S U M ) , ’A I) .Cl. ’A J ( I S J M J )
RE = (A J ( l S u P ’ ) + 4 4 1  ) . (LJ(  I S J M ) + A 4 2 )
SPE = SCR TCR9 )

=
RD = MC !.AJ (ISJ~~).)C5_ XCA

7 SIC . = SIC4•RC/R-I
SIC4 = 61C4 .PAI/r,ChSY
IFIIU.E3.27) SIC4t~~(L ~’~~ SU’GO IC 33

S2 SlC~ = S1C41 4(RLM)
5 3  C N1INO!

IF CIJ.~~~.27.A.D.(L~~.E .2) .RI’C (S,I5) 4~~S, 5 , $ I C 3 , 5 I C 4 ,r~Lv
IF C IU.C3. 7.ANI.K..~~.E .40 .RLTE (D,!5) ~\S,SR ,31C3,SIC’ .~~L ’
.F (IJ.E5.27.A ~.C.KLM.!3 .3C) ~R~~I!(4,!5 ) A?.S .SR ,SIC3,SIC4 . L~

5! 0 P M A T  C1IX, .——— I1, 2,i3,IA H V X T Y  A L I — — — .,’(E1’.7,2X),IY ,
A .KLM ’, 14)

C -‘CCXS I) = 1/Ci (3 A L R EA D Y  ZALC J AT( .
002 = C :S (ALF #1+GAVMA) /03SIYS1 (!).GAMMA)
SC = (—AUSf AI —S R +C CC1—Ai ~CG (UU2)/ AI )’SIC3

1— 5 1 0 4 / P A l )  / 5 (3
GO 10 2!

3 .C = SETAE• ’AI
60 13 2!

IC GC :ECTAC .FAI
C 55T43 4.0 EETAC ( ECCY ANS LE S AT S £‘1 C C) MUST SE SPEICISEC ~~~

- C CTMM C ’ :.
a! CCNII.JC

( A S  = X C A ’ C C E L
V A T = X C A — X  31(4) ‘5050
Y Y T 2  = Y Y T . * 2

= X S T ( ~.) .CC5 L
(A O l  = ~XU..2
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(YE = Y V T 2 . X X U 2
= .3 ,3 4 P . X X S / ( X Y S ” A I )

CGC = CCS (SC )
SGC = S1N (GCI

F C = D.0~~/SC3M
CKEX (4L~~

) = C3C’CFC
5MEV (K LM) = SGC’CF

2 CONTiNUE
A V X X ( 1 ) 4 .

CAV YV ( 1)50.
.10 1! ~~AV :3,NCAV1,2
CAVX X (ICAW ) = CA V (XCI AV— 2 )+CAVS * (C (CX ( ICAV—2)•4 .‘

1C~~EM (ICAV— 1 )~~CKCX ( ICA Y ) 1/3.
15 CAV Y Y (ICAV ) = CA V Y Y ( I C A V — 2 )

1 .CAVS .(SKEY (ICAV— 2)44. SKE YCICAV—i )+S(E ”C ICLV ))’3.
IF (I U.A.U.27) 3~. TI 103
GO IC ill

100  00 102 ICA V 1,~~C A V 1 i l
Hv. (1CAV )~~~A V X X 6 I H~~

)

102 CA dA (ICLV):CAVVY(I CAV )
%CCC CAVX (NCAV I )
AC CC C4 V Y (  N C A V  1)

111 C C N T I N U E
XCC CA V X X C ’ J CA V i )
ICC = CA W V V C N CA V 1)
RE I JR NEND
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SoSROJTI’.C 62 (XSZ.A32,IS2)
D I R E N S i C : ~ XS T C 4 ) , X I 2 i S C 2 I O ) , 4 1 2 2 5 C 2 c c , x l D 3 S C l D v ,x I I 4 S 201 )
CCV~~C. VCCC,SSLTA2
CMMO ’4 XITM(2C1) ,XITN( 210 ),ANSS2SC2T0 ),SAFC2C2OI )

CU” lQ.d C A V x  (100) ,H~~YC1C3 ),3ETA3,3ETLC,X CC HN &I,LCd M ,NS2
C0P1.C.~ A.~I100),I £R~ ,NCP4 3 ’V ,65 T AN ( 1D0 )
COM ~’Ol FLA ~~AN,CEL.T A, C3AP,A~~~A 1 ,GA ’ M . E
COMM1~CC”M3-~ I~~J._ , &,AS,x. .TA\S,L’,yC .YR,J5IGS,xLSI3S .SI GT, 1U~~ALS ,CSS
C IM MO N X S i.’ (b) ,  C L 5 , C R C , v Y Y , ’~~,Ir E R A , 5 x S : C ( 6 . s Y S ~~~: e ) , Y x S(~~1
CQRM ~~. R,IZ,LF,SARCI !13),SARCD(513), L V ,DE
COM M .... 5ETA ~U !i3),E5IA~4C513) ,IJ,L.’A.’ (II (C11 ),YUJC 2 01 ),XDX
CIMML~, A ROU N D, A2AA ,5256,C2C
CCP’~~uN AAA4,53SS,CCC ;,A8,?B,Ca ,D6,T34U5t130 ),~~GAUS (11’J),’.S A u S

C TMI, SOSRILJTINE IS :ALLE: Sv
C H iS  S~..3R3JTIM( CALCJ ..A TCS .J~4 C T t D N  62(x52 s11~~i
C INCLUDES 221 (YS2) TO 12’(X52).
C X52 IS (SI— A~,2 IS THE SOLUTION OC INTEDRAL I .

DC I
1

= 3.1’1592654
CCCHALOGU..XST (6 ))(C2..A 1)
IF (IJ.SE.47) .. TI 100

C—’—i 2 1CX5I )—— ~~~.
THE SA ME INTEGRA T IIN A S TH AT IN

C Sj S X , . . J T I N E  CA W I T Y  FDR C - H x S I )
= 3

HL..
x 1 2 1  F
I F U J . E . . 4 0)  X 12 15CI S2) = x1 21

USE THE SA ME S U5RDL.TI ’~E 112 A S
C U SED IN CA(I TY ~ITi 1311:1.

ISIC:1
CALL 1C2CSR ,S~~,XS2,ISIC)
X 2 2  = SR
NOT :. THAI SIR IS DJM’Y VARIA E .5.
IF (IU.E0.43) X I22SCIS~~) = A1 22

C USE CMESY C iEV—SAu SS 3JA R A T J R E  D R M J A
C IN E X A C T 0 Y  S I M I O A R  MA1 .N54 TI HAT IN

DFS j M 3  3R I!.
XCII = 0.
5 C !  = (XSTC1) .x51C2))* .5
C R 5 5  = (X S T ( 2 ) — Y S I ( l f l ..;
A ll = (EPC! •
432 = (—E ’ C!  •
Dv 2 ISUM = 1.NCMSY

~6i = 1._ A U C I S U M )
= ( * U U S U ’)  • £ I i ) ’ C 4 3 2— 4 . i ( I S J M) )

SM A 2  = SCRT (HA Z )
=

=
~ *~~~3 = X 1 .~~3I3/ lA13

A 1 2 3  : X12 !’PAI/.CHSY
iF (IJ.E..41) U2351152) = 7123

C 124 
U SE CHCEY C rCC V G&USS 3 J A D R A T J R E

C O c ~~ U L 4  SA £SSU”HO THAI
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TiE KERNE L FCN . IS 3M33T4.
= (X S 2 . 1 . 1 . ( Y S 2 C S T ( L ) ) . ( X S T (  3 ) — ~~S2)

NV =
= SSRTCHU /HV )

PC5 = ().ST(3).XST(2))*.!
F~~C5 (XST (3 )—Y.ST (2))..!
£41 (FPC5+I.)/FMC5
442 = (FPC! X~~TCl))’HC5
XI 2A = 0.
DC 13 IS UM = 1, NCr~BY
T ?A1 = A JCISUM) 4441
T~~42 = AJ(I SU~~).A42
C T P  = ~..RT (TPA1.TDA2 )

= C E 3 T A N 2 C I ! L ~V ) + R A I ) * C 1.. AU( I S U M ) ) / S T P
S :-1C3v—64uSS VE RSI C IR ~ UTA IN T4E SECINC A R C .

311. = ,OR T( 1. — A U C ISJM) . .21
= HC! .5T2’ (SETA’42 (1S2 ) . P A I ) / 4 ~

10 A1 24 = A124+(F4T F45)/ AA
X12’1 = AI 24*?AI/N CHSY

C UTAN2 S USED FOR SlIPSONtS RULE.

‘.6 = ALO3 ((XST(3)—4S2)~~(AS2 A STC 2 ))1
C 252 15 ISANSFERREC THROUGH 52—A RGUM ENT.

= XL3* (EETAN 2CIS2 ).~~A I )/rl~
~I2’1F(I .~.E.~.4 0)  XI2RSUS2 ) = x124
SO T I  ill

C CC A :2 1  = A I C C H I S 2 )
7 :1 .2  = X 2 2 5 ( 1 52 >
YI2 I = XI23S (1S2)

= 71245 (152)
101 ~S21 =

C 1A~~/)ECA FSE / )4~~4AGe)!CTS) (SOC/ )AVNAS ,1A FLA ( SOC (DO LA— 1CCC E2!X
*525 = CC 1_A LO3(COS (ALFA1 ,3A ~~MA )/C S (LII (5)+3A4MA))/BA I C
X52C = ~S2S’*I23

= — X I 2 ’/ ~~4i
£32 = (XS2~~.XS2C .XS2D)’pI~
:: c1U.E;.27.A;~D.Isi.E;.2) aX I IECA,52 ) xI2i,A122,x 123,X I24, SI
j F  ( 1J . E c . . 2 7 . A R D . I S D . E D . 1 C )  ~k IT E C 5 , !2 )  *121 ,U22,XI23 , w 2’.ISZ
IF (L...Er..27.ANC.I52 .5.i.30) .RITE (6,!2) AI21.XI2Z, X 23,V ’2’.I~~2

52 ~3RMA I (1 1X,’—— i1,I2,I3,I4 CF H!) A R E — — — ’ , M ( E 1 4 .7 , 2X ) ,2 ’ ,
A •152 ’,14)

V .
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S U D R C U T NE SPlINT (SR,SM,MI3)
01M5.NSUN A S ICA )
CCMIRO4 ACCC,$BETA2
CDM~~CN X IT MC 200 ) ,A11NC200),ANSS2S (230 ),SA RC2(20C)
CCM P ..N CA ~~X ( 100),CAVY ( 1CC-I, EC TAE, BC IAC ,X CC C •N CAW ,LPMM,552

F~. A R A N , CE LTA ,
S E E T A , X X M , C P I , S A R C L D ( 5 1 3 )

LOU... , X4 , , TANS,E , 11, YR. J516S,XL3 13$, EL SI ,FM&LS ,CSS
C DM M O~1 ASN(6), CLE,ERC,YYY, XM,ITERA ,SXS: 0 6 ,SxSIOC(3) ,~~x!(c.)
1~~~MO’4 S1Z,LP ,SARC (!13),S ARCO(513 ),LD !~,DC
COMMO N 5ET 4N(!13),SSI*”C!13),I,~,L~~I(,YII(2~~C),XUJ (2OC ), V CA —

~ XRDJNO ,A2LA .5 2s3.C2C
C CMM C~ 4&4A,ESEE,CC C,Aà,5~~,C~~,Có.I5 AUS (1O1 ) , .GA USC 1CC ),NC-LLS
HI = 3.1415926S4
j  (I~~~j. 3.O) 30 TI 10
00 12 1! = 1,6

12 X ! T ( I 5 )  = XSN (I!)
GO TI 11

IC DC IS = 1,6
ST US) =

11 Z~~T I . u C
= 1c S T ( 4 .S INCDE.. T~~)

111 = XSI(s).CCSC3(1.TA)
VAil = YA1’’2
CS! .  = (Y5TC2 )—XSTC1fl*.!
SC! : CXST (i)+XST(2))..E
£31 (EC5’1.)/CE~
£32 = ( — s C S + 5 1 C 3 ) ) / E5

=
3P15 = (X S I ( 1)4 1 .) * .5
41 1 = ( E M 1 ! — X S T ( 2 ) ) / S ’ l !
412 = (EMI!_XST (3))/5P1!

= (XST (.3).AST (2)). .5
(XST (3 )—XST (Z))..!

441 = (FPC5.1.)/FMC!
44 2  = (F~~C5..XST (1))~~~VC5
LF (MI3.ES.4) Sc TD a
IF I~a .C3.3)  GD T I -
IF (M 16.E6.2) SC TO 2
A U C I ) A R E AL. R EAIY CA _ C U LA TED IN S JER3 UT N’E

C IF NTLI ANO ST RSD IN CMM \’ A R E A .
SR:0.
S~ LI.
DC 20 ISUM

= 1. AJUSUM )
311 = CAJ (ISUM ).L31).(A3 2—AJ(1 S1 ~~

) )
SSY1 = SGRT (GYI)
FF3 = C .Y1~~S3Y1FY i = C:5’4J(ISIJM).:C5

= ~X 1~~M X 1
cX22~~~x2•’2

FX22.YY~~2
= CX 2 / F X 3

C r 3 2  = Y Y i/ ’X 3
= SR.FF3”F31

21 SM = Su.Fc3.FF32
55 = SR’PAI ’IRCHEY
SW

U’ 
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3D T~ 1 0 0 6
2 CON TINUE

IF (IS HAR’ .E Q.l) GO T3 1CC
C ISMAH. = 1 M EAN S ThAT THE FIlL HAS ROUNDE D o.E.

SD H A T  T iE  S I M P S D N ? S  R O L E  IS U S E D ,
C IS rARP : 0 MEA N S tM~~ THE FIlL HA S SHARP L.E.
C SO TP.AT CHESYSHEV GAUSS FORMULA CAN BE UCED A S SELr’..

SR = C
SM = 0
Dl. 36. ISUM =
5Th = A.JCISUM ).A 11

~T12 = AUCISU4)4412
= SSTAN (ISUV ).SCRICSTL1 /ST1Z)
= S 1! .44(ISUMJ.5d15_XK2

.J\12 =
JN13 = 0:,12+VA 12

=
FAl l  = VV1 /UN1 I

=
3C SR =

=
S~ = S M * P A 1 / N C N S A
DI 1. lOU

1U CINT INUE
C ThIS IS THE CASE T H A T  HE FC IL HAS RIU NDEC L.E.

= 1
XCA = C .
CA L_ .IFSIM1 ( S ,~~O F ,x CA )

0 ~~~ IS O J A M Y — — — — C I . , . Y J IEC FU( F ( )  I.
~ 3~~F’.E..

C A O L  3 S 1 M 1 ( S M ,’~O F , U A)
GO T O  1 0 . 3 6

3 C C r . T I .~~E
C uSE CHE?YSHE V—GiU ~~S :DRML A SINCE SETA

IN T HIS SEDION IS 5433Th .
C S!TLN2 ‘.ISUM) A RE 4_ R E A C Y  C A _ C UL ATE D AT TFINT _ t.

SR = 0.
S. = C.
IC SO IS UM = 1,NC~i3Y
SL = (S!TAN2 (ISUM).~~A I )*(1..4,J t ISJM ) )

RSV = CLu( I5~J~~).&41) .(A.JCISJR),4~~2)
S6~~SM = S. .RTC ~~S M1

= DSv/S_PSP,
= FHC!.A .JCISU:4).~~~C!—*’ (1

=
FF4 1 = ~SN/ CPS\24Y 112)

= YY1/C? SNI+YYL 2)
S =
SM SM.FF 4.FF4Z

:0 CONT I~~UE
=
=

DC T I 1610
4 CONTI Nu E

C (C A IS DUMMY, CNLV ~S!D FCR 1C2 IN =(~~)
Ac t. = C .
ISIC = C

C S U E R O J T I , . S  1C2 13 4 _ S O  O SED IN F ( 5 ) .
CALL ICI (SR .SM ,XCA .1 SU)

1010 RETuR’.
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~uE~~O.JTI,.E ARCS2 (S21AC, AC )
C .IMLN/ THICK/TM

C THIS IS CA LLE D FR.LM F(S) A FTE CA V I T Y  SUBROUTHE.
C FIR 52, THE TDTAL A R C ~H3T~ 52 15 IL .:JAATED SY THIS soueP- IUTI ;:c , ~oi
C FOR BETLN2 FINDING , A~~CLEN AND ESSET A AR E USEC AS F3~ Si.

H 1 3. 14 1552 654
x3 .E
I’ CT$.LE.1.C—6) GO 13 1
‘~2 = CTH..2— .25)/(2.’TH)
H 3 HA T A ~-. ( K Z / V Z )
XC MZ X C — Z
A C MZ =1 C—AZ
4L ATAt4 ( LIMZ /VCM2)

‘ST SI/I2..A1)
xCM Z2 XC~~Z,.2
YCW Z2 YCM1..2
5 2 2  .‘~~ A I .S S R T  (XC1Z2•YC7Z2) ‘‘51
SC 10 2

1 S2 = 1.—XC
2 CC.~sT 1NUE

RET S N
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SuEROU TINE A RCLE .C7S S .X _ ,V— ,I!112 )
COMiC
CIMMO. ACCHSSETA2
COM M O N AITM (2C0 ),x1TNC2OC ),4~~SG2$ 2OO),SA RC2UCU
CU TMM D N CAVX(130) ,CAtY (1U),t5TA3,35TAC,xC0C ,’JCA.l ,LP~~M ,N32
C O M M O N  AU6100 ),ISHAR’ ,NCHBY ,BETAN (136 ),EETAN2 ( 1CC ),EETAN 2 (1 1)
C MW ON :LAPAN,UE LTA,.1SA P,A :A1 ,SAMMA
C MM CN SEETA, * (M,ICPI,SARCC. (513 )
UMM U~. 110.... A&,XS,AC,TANG,LP ,YC.AR,USiGS ,XLEISS,~~1GS,SIRALS,C5S
CC M ’~.’, z A 7 s ( , ) ,  C_ 5,ERC, yyy,(M,ITEFA,S x SI~~c4) ,svSIIC ( 6),yxSc6 )

~~~~~~~ SIZ,LD ,SI~~C ( 513) ,SARC.. C!13),LF M,OE
C...M ’ON 5E1AN (5l3) ,35TA M( 513 ).IU.L )K,xII(2~~c),F.JJ (2:1),x x
C D ~~M . 3 N  A~~IO\I~~A 2L 4, 2 3,C2CC
:0’l.1 -~ AA4A,55S5, CC~~~,Ae ,5A,OE,I’ ,T3.US (1iO ) ,1GAUSUDC ),NGLAS

1 FIR ? A\D _ C N EX CA SCA CE ~ F .ADE 4~~ LIOSTA .
I H Sl I~~.!..1) 00 10 10

* SS:x’—.,.
5.. t O  11

LI 411 2..X I* 1.

‘)2:X CC “2
H2HCCC.’l
IF I T i . . E . 1 . S —~~) DO T I 3
CT— =
CEND :Fx 2.Y2 A CCC+C t-..YCCC

A 4 ~~’~~A S ! \ ( A T 1 / C C N S )
N( 4I2fCC~.7 I

‘(55 .!.(A AT1— AA T2 ) .CDN S
.. T O 11

S *55 = ‘—— A L

~ EI...R ~

V .

$

I.
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SUBS~~UT1NE X CV C (XCS,YCS,CX,CA )
C TIlS IS CAL LEI FIR F _ A N D — C 3 N~~Ex CASCADE.

CDNMIN /THICA/TIi

IF ( T . 4 . L E . 1 . E — â )  GO TO 3
VI =
JK CY—Y Z
O K C x—X Z
IF(IK.52.C. SC Ti 1
AA UK/CK
AM 2 A C  ‘ .2
732 XZ.’2
72 2: 12 a ‘2
R2 X Z 2 + V Z Z

XC ~:
I C D K . L T . 0 . .) X C S : X Z — S R
YCE A.( • C A C E — A Z ) • YZ
SO 13 2

1 CC NTHUE .
X C AZ
ICE = TM

, —  ‘

I A CE = CA
ICE = C

2 CCNT I-N U E
RETURN
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_ _ _ _ _  --~~~~~~~~~~--~~~~~~~~~ 
- -1

INC SMAPE (X , V,ECTA,I 1112 )
C C M ~iL~N /Ti4ICA/TH
CCMR D N YC C.SBETA2
CIMMO’. XIIM (200),X ITN (20C ),ANSG2SC200) .SARC 2C2OI )

:IMMC’. CA (X (100 ),CAVY (160 ),EETAE ,BETAC,XCCC ,NCAV, LRMM ,t..52
CC TM MCN 40(100) ,ISHAR’ ,NCHBY,SST AN C 130) ,ESTAN ZC 100) ,EETAN2 (1r C)
C..MM0N FLA PAN,D E L T A , I S A P  , A L :A 1 , G A M M (
CCM M ..N SEETA ,’ (CM,IC ’I,SAR CO CS13 )
CIMM ON IDLJ L ,AA,x~ ,xC ,TANG,E ’ ,V C , Y R , U B I G S ,X L E I G S ,  E I S S , SV A L S , 0S
C IMMON XSN (6), C_ E,ER C ,YYY ,AM,I TERA, SXSIC (6) ,37SID (ó),YXS (6)
C V M N PSIZ,LP,SARC (513 ) ,SARCDC !:~~~,LPV ,OE
C MM..,\ :ETt.NCS1I ),,ETAMC S13) ,IU,L’K,XII (201) ,*JJ (2C0),*IX
COY’ 0 -. XRCUND,L2AA,525E ,C2CC
C_ !~~~. AA A A , ,CC:C ,AE,BS,CS,OR,13AuS(106),.GAUS (100),NGALS

‘~~~~~
‘. — CO..v~~A CAS CAC E CASE.

IF(151 2.CS.1) 33 TI 1
~ETA :0 .
1 3 .
II 2

CONTI ;,,E
IF C T H . [ .1 .C—6 )  GO TI I
AZ: (CCC ‘‘2

DV 2 ICC C “2
= — (TN’’2— .2!)/~~H

CC NC : ~ 2.’ 12—C CCC • 1 1 H * ICC C
IC CT’4

YSC YU —’.* Cx ..2_x— :E~.: I
515 53s T C I S C )
Y (—VCD .SY ~~)*.5

.ET A :AT &.NCAOX ) — R A I
SC 16 2

3 C O N ” I A u E
V = 0.
BETA — 0 A l

2 COr .TINoE
‘5 TuRN
E L I

‘V

4 1
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SUEN O U T INC M 3SCC (A,3,ERI , C R 2 , x , U , x _ ’A,15112)
DLI

4 .J 0.1
GO ID S

CALL FARC (PFX1,XLPA.A1,l5112 )
CALL FASC (PF X2,XL A ,%2,IS1I 2)
X X1.( X2_X1) .PFX1/C~~FXHPF(2)
CA L_ HRC (’ X3,A..~~A ,X3,I!hI2)
IF (’F*31 ~~~~~

1 X2:X3
X1=xi
IF (A — B  h I  .10,11

10 1HZ—E U.
IHA.LE .C .)  YLI.
SC I3 12

Ci HX C+ER1
12 CALL F A R C C P F Y , X L DA , , , : s h 1 2 )

IF(?FY ) S,2,2
3 *1HZ
*2HZ
IF (L— !) 20.2C-,21

Z C
30 12. 22

21 ZH3—ER1
22 C AL.. HRC (P Z,XLR A,Z,U112)

IF C’FZ) 2,2,!
S 33 TO
2 ~R= A E $ t P ~~X 3 )

lF( — E 52 )  6 ,6, 4

~
DC 10 7

S .*ITE (6,9) J
~ 35 V 4~~~ ( 1X,ZN.J ,I3)

310’
‘ RETURN

V .



UNC TICN &iTKEN( XX ,YY ,x,N )
DIMENSIOt. xx C 1),YY 11) .Z Z (2 1)
IF (N)1, l ,2

1 A I I K EHYY ( 1)
RE T URN

2 IF (N.GT.20) ‘J 2&
M N.1
CI. 3 KLI,M

3 ZZ(K):YV(A)
.~0 4
CC ‘4 .J I,N

a Z Z ( u •i) Z Z ( I ) . ( X ~~A X ( I ) ) * ( ZZ D • 1 )— Z 2 (  I) )/ (xX ( . . , . 1)— x x ( I h )
A L T P ~CN ZZ ( ’ 1. 1)
RE I... 574
END

SU RDUTINE DETESM (A,N,3)
ICTERM REVIS ED 02—2 :— ?3

REAL P.
C I M E . * S I C N  4 ( 5 0 ,5 0 ) ,  SA ~~E A ( 5 C  , 5 O )
IF (74 .Ei.. 1)50 TI 46

N
3 .  5 J = 1 , 7 4 7 4
II. S I =

C $A~~EA CI,...) = 4 ( 1 , 0)

SC TI 13
12 K = K • 1
13 1 = K ‘ 1

SC T O 17
16 1 = I • 1
17 IF (A SS (SAV EA(I,KI ) .31. AS S (SA V EA( L, K ) )  _ :i

IC U •.C. NN )G3 TO 16
IF CL .ES. RISC ~ C 25

RD. INTERC HAN G E
SC 13 23

22 .~ = U • 1
fl SAVER... = S t . V E A ( I~,D )

SAVEA (6,.J ) = SLVEAC L. .J )
SAVCA (L,J ) = SAV EMU
IF (0 .NE. NN )~~O TI 22
C = —C

IS ! = K • 1
GO ID 31

36 1 = I • 1
11 C~ NTI\UE

IF (SLV A (*,K ) .ES. 0.) 31 10 ‘5 62— 20—73
= S A V E L ( I , A )  / SèV A C K , < )

— SAI ,E4 (I,K) = 0.
J : C . 1
CC 10 36

35 0 = 0 • 1
It SAVEA (I,D ) = SLVEA (I...J ) — a SAVE * (K,D )

IF (U •~~E. N N ) S C  11 3!
I~ (I .N(. NN)~~C 10 30
IF (K .f~L. C74 7 — 1 ))SI TO LI
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O = 1.
0. ‘4 3 I =
0 : 1
I = I * SAVEA (I,.J )

IF (4 6 5 ( 1)  .61. 1.E — 3 6 )  SI T O ~e
4 3 CO NTINUE

RETURN
I = A ( l ,1)
RETU RN

45 0 = 0.
dFIITE (o ,51)
RETU RN

El FORWAT (//5A ,tERR0~ ~ESSM3E 
F O V

I !X,VR AT RIX 1$ $07430_AR. ~~~~~~~~~~~~~ SET = L.A ~I)

END
V .
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1 14 15 3 1 / E S  B E T A ( X ( X S I ) ) .
SL3RuD TI-~E EBSE TA C X X ,R5tTA, 15112)
CIMMUN Y C C C , S B E T A 2
CO ON ~ ITM (20C),AITN (2O0),LNSG2SC2U ),!ARC2 (200)
C~.~~MON C A V X ( 1 0 0 )  , C A / Y ( 1 O O ) , E E T A E . 5 E T A C , x C C C . 4 / , L F M,r~S2
C U M M C N  A u ( 1 O O ) , I S ~~A R D , N C H R Y , S E T A N ( 1 D 0 ) , ! 6 I A N 2 ( 1 I C ) , E E T 4 N o( I . .C)
CU NMON F..4 ?A N,OELTA , )3 I .  ,AI. 41 ,GA MMA
CO MM UN S E E T 4 , ( X M , I C P I , S & R C C C ( 5 1 3 )
COMMON IDOL ,xA,XS,x ,TANG,E’,YC,Y’, .SEIGS,I.L !I3S, EIG! ,SP’LLS,C!C
CD~~M3N X S N C 6 ) ,  :_E,ERC, yyY, ,M ,ITERA , exSiC(6 ),SySIC0 (6 ),~~yS (a)
COMMON FSI~~,LF,SARC (5~ !),SARCCCS1!),L ~~~.DE
CIMMOIN EETAN (5I3),5~~TAM(5 i3 ) ,IU,L’K, XII (2IC),X..JU(20U,X Y
OMRON xR ”U743 ,A2A t. ,5255. CICI

C INMON A 4 4 A , 5 5 ! 5 , C C C C i A S , 5 6 , C E  ,~~~ , T 3 A U S C 1 C 0 )  , . G A L S ( I U ) , N G A O S

E52 5.E—3
Z F ( 1 5 1 1 2 . E I. 1)  GO lD 26

C 15112LI FOR $1.
C 1 FIR. 52.

O PMA A L’M— l
SMM0S SA S C (  LP)

GO IC 10
DSS SARC (O R)  —5 *5CC L + l)
X L R A H X

03 TO 21
26 S R A L S S A R C 2 ( L P )

IF( L~~. E S . 1) LO  To 3 1 0

CSS SA R C 2 C . .~~
) S A R C 2 (  . ‘— l )

21
Xl 0 X ’  A

4 X 15 X 1A~~.C’3.
CAL O HRCCHR, XL PA ,%l5, 1S1I2
IC ( FA R . L I . C .)  CD 12. 3
X 1 A X lE
SC T~. 4

3 CALL  M C S E C ( X l A , X 1 E , E k 1 , E R . 2 ~~~X , O C 1 , X _ P* . IS 1 I 2)
SO T ... 11

10 (XLI.
DC TO 11

111 Y XHCCC
ii CA .. _ S r i A P E t A * , Y , R E E T A , 2 5 1 I 2 )

TURN
E N D

V . .

~

. 1’
$
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SUSR0UTINE FAR C (FA5,Xo~~A, (1:,IS1!2)
C 2 ~ -M GN ~CCC ,SEETA2CO MMO N x I T M ( 2 0 0 ) ,X T N C 2 C C ) , A N S G Z S C 2 S D )  ,SA S C I U 6 0 0
CC M MCN C A V X ( 1 0 G ) , C * V Y ( 1 ! 0 ) , ! C T L B ,~~ET A C , Y C C C , N C L V , L F M M ,RS2
C Q T M M U N  A 0 ( 1 3 0) , I S i A R ’ , N C H E A , S S T A N ( 1 3 0 ) , 6 S T A N Z ( 1 C C )  , S C T L N Z ( 1 0)
COMMON FLAPAN.QELTA,DSA’ ,A_ HI,GAMML
COM M0 ~. S 5 E TA , X X i , I C P I , S A R C C 3 ( 5 1 3 )
CIMMU.. iDJ ~.,XA,X6 ,XC,tANG,E’ ,YC,Y’ ,UBISS,xL!1SS,EIGS,SWALS,CSS
COMMON .SN(á), C..E,ERC,YYV ,*M,ITERA,SxSIC (A ),SXSLCC (6),115(6)
CC MM- .SN P S 1Z , L P , S A R C ( 5 1 3 )  ,SA R C O ( 5 1 3 ) , L ’ P , , D E
C1’MCN EETAN(5 13 ),EETAMIE13),IJ,L’R, ‘~I1C2IO), K.JJ (2lC ) , X X
UMMON XRC.jND,A 2t.A,:265,C2 C
CIMMLN AAAA , !S9B ,CCCD , A ø,BB,CS,IS,T~~AOSU0C ) ,.SAUS(11C), vG4.OS
IC (XL A.E~~.X1SI GD TI 1
CALL A R C LEN (*$S,X_RA,X1E,ISLI2 )
GO TO 2
xSS :6. .

2 CONTINU E

R E T U R N

V.
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