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ABSTRACT

The Seakeeping Program CAT-5 reported in I l,2,3] developed
for catamarans has been modified to allow seakeeping compu-
tations for swath ships. Comparisons of the results of the
modified program for catamaran and swath ships. with published
experimental and other theoretical results are included.
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1. DESCRIPTION OF PROGRAM CAT-5 MODIFICATIONS

Computations of hydrodynamic characteristics of twin hull ship

sections performed in subroutine CAT2DS of program CAT-5 reported in

[1,2,3j are based on the theory developed in [4j. It was found that

the symbolic manipulations used in Appendices A and 8 of L4j to compute

the integrals L, and K.  i = 1 to 4! as implemented in CAT2DS did not
1 i

generally give reliable results for swath and fully submerged sections.

As a result the values of the hydrodynamic coefficients for such sections

did not compare favorably with published experimental and other theoretical

results. It was then decided to use a numerical integration method to

perform these integrals directly without any symbolic manipulations. The

numerical integration method used, although approximate, is very accurate

and consistent with the numerical discretization procedures leading to

Appendices A and 8 of [4]. In the sequel, the expressions used for the

numerical computation of the above integrals are given.

1.1 Integrals Ll and Kl

Integral L = Re. {n 7J log z-q!ds~ !
c

J
Z=Z-

1

Let r.. =  x.-x.!i + y.-y.!g
lJ 1 j 1

where  x.,y.!, x .,y .! are the coordinates of the middle points of
1 i

segments c. and c., respectively, and i,g the unit vectors in the
1 J

x,y directions  horizontal and vertical  positive up!!. Let k, the
3

length of segment c .. For i g j, we use the approximation:
3



We have, however,

and therefore

I 1 = a.  ni r, !/ 1 r.

For i = j, we have Ll = 7I, see [5!.

Integral K = Re i log z.-<! ds
1 ic. i

j

For i P j, we use the approximation

For i = j we obtain



1.2 Integrals L2 and K2

Integral L = Re.  n VJ log z-P.!ds I !
2 1 C ~

3
z=z ~

1

Let r,, =  x.-x. ! i +  y,+y. !g1j 1 J 1 j

Then L2 " a.  n,.r, . !/ !r., ~

Integral K = Re. log  z.-j! ds2 1C ~ ' 1
j

Th«K2 = ~- »g lr ~ ~ I
2 J 1j

l. 3 Integral s L3 and K3

L3 j  n'~c~ log z BdsIz z
J 1

Let r.. =  x.+x.	 +  y.-y.!j
lg 1 J

Then L3 = a.  n. r..!/i3 j '1 lg lg

Integral K3 = Re.~ log  z.+g!ds
J

Then K3 = R. lager.
3 J 1j

1. 4 Integral s L4 and K4

Integral L4 = Re,.  n 7~ log z+q!ds~ !
3 1

Let r-. =  x.+x 	 +  y.+y �
1J 1 3 1 J

L4 = ~  n" r- !/lr;

Integral K4 = Re. log z.+g!ds
j

Then K4 = ~j loglr1jl



In addi ti on to the above modifications perf ormed i n subrouti ne

CAT2DS, we also inc 1 uded an expl i ci t eva 1 uation and printout of the

secti ona1 added mass and damping coeff i ci ents in heave, sway and roll .

To al 1 ow automatic computation of non-dimensional values of these

coeff i ci ents, we needed to use the cross-sectional area of each station .

To do this we input these cross-sectional areas in the main program just

below NSTA, NROMS, and so forth wi th FORMAT  8El 0 4!; i . e., as Data Set P3.

2. COMPAR I SONS OF RESULTS FOR HYDRODYNAMI C COEFF IC I ENTS
AND MOTIONS WITH EXP ER IMENTS AND OTHER THEORETI CAL RESULTS

To show that the numeri ca 1 integration exp 1 a i ned in Secti on 1 provides

good estimates of the actual i ntegra 1 s, we i nc 1 ude Figures 1 and 2 for the

added mass and dampi ng coe ff i cients a33 and b33 of the twi n semi -circular

sections also shown in these f i gures . The symbols used in these f i gures are

ex pl ai ned bel ow:

a/g where ~ is the ci rcu ] ar frequency of oscillation and g the2

accel erati on of gravi ty.

b Distance between the pl ane of symmetries of the overa1 1 section and

the single hul 1

a Radius of the single hull

a33 a33/p -A, where a33 is the added mass per unit 1 ength in heave, p the

fluid density and A the overal 1 cross-sectional area .

b33 b33/pA~, where b33 i s dampi ng force per uni t 1 ength .



The solid line denotes the results of t 2], ~ the experimental results of [6], o

results computed by Oksusu's method [6]. The symbols + and g denote the

resu1ts of our modified program with 9 and 17 uniform discretization

points per single hull. The agreement is very good, indicating the

accuracy of the numerical procedure for the evaluation of the above in-

tegrals and convergence for nine discretization points.

Figures 3 and 4 show comparisons of the results of the modified program

for the added mass and damping coefficients in heave  a33 and 633! and

sway  a2 and b ! respectively for a twin submerged circular cross-section

also shown in the same figures. The solid and dashed lines denote theoretical

results based on an accurate and an approximate theory descri bed in I 7].

The symbols + and Q depict our results and have the same meaning as before,

The non-dimensionalization method for the sway results is the same as for heave.

Again, the agreement is very good.

Figures 5 and 6 show comparisons of our results for the added mass and

damping coefficients in heave for the SWATH cross-section shown in Figure 6.

The solid and dashed lines denote theoretical results based on an accurate

and an approximate theory described in L7]. The symbol A denotes experiments

also described in [7]. The symbols + and o depict our results and have the

same meaning as before. Again the agreement is good, although some dis-

crepancy with the experimental and approximate theoretical results of [7] for

the damping exists for high frequencies.
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Figures 7 and 8 show results similar to Figures 5 and 6 for sway rather

than heave and for the cross-section also shown in Figure 8. The line-

represents an approximate theory [7] with a correction factor c2=1 also dis-

cussed in [7j. The agreement between our results and the accurate theory [7j

is very good. The correlation of the added mass coefficient with experiments

is very good. Some discrepancies are, however, apparent for the damping

coefficient.

Figures 9 and 10 show results similar to Figures 7 and 8 for roll rather

than sway and for the cross-section of Figure 8, also shown in Figure 10.

The comparisons of the results for the added inertia from all theoretical

methods and experiments are reasonably good, although the comparison for the

damping coefficient is rather poor. The non-dimensional coefficients used

in Figures 9 and 10 are

2 2a44 = A44/qb SA and b4< = B44/pb ~SA

where SA is the cross-sectional area of one hull and A44 and B44 are the added

inertia and damping per unit length. The non-dimensional values printed by the

program are one-half the above values because the program uses A=2SA instead of

SA in the above formulas for a44 and 644.

Next we present overall results of the modified program for the SWATH IV

ship described in [8j, Model 5287,for the bare hull at 28 ft. draft and zero

speed and for the same hull with fins at 32 ft. draft and at zero or twenty

knot speeds. The overall characteristics of the present SWATH ship are shown

in Table 1, adapted from [Bj. Data file SWARTH1R DATA A shown in Section 4



of this report is a complete output of the program for the case of

head regular waves incident upon the bare hull at zero speed. The

input data f'ile necessary for the execution of our program is also

listed in Sect~on 4 as SWATHl DATA A. Figures 11 and 12 show com-

parisons of the above results for the bare hull for heave and pitch

response amplitude operator and corresponding phases with the experi-

ments  o! presented in [8]. The symbols + and 6 denote our heave and

pitch results respectively, ~ is the encounter frequency  which in this

case is the absolute frequency! and ~ the heave natural frequency,

= 0.613 rad/s, in this case. The correlation between theoretical

and experimental results is good as far as the predict~on of resonance

frequencies. However, the theory overpredicts heave and pitch R.A,O.'s

near the resonance frequencies. This can be explained because in SWATH

ships radiation damping predicted by the theory is not the major portion

of the overall damping, which now includes significant real fluid contri-

butions  separation and viscous effects!. The inclusion of such effects

in future versions of our prediction programs is recommended.

Figures 13 and 14 show the response amplitude operator and phase of'

heave and pitch in head reqular waves for the SWATH IV ship of Table 1 at

a draft of 32 ft. and with the large fins described in [8] and Table 2 at

zero and twenty knot speeds. For the case of zero speed, the theory again

overpredicts the response near the resonance frequencies for the reasons

given above. For the 20 knot case, where the effects of the fins are pro-

nounced, heave and pitch decrease substantially with respect to the zero

speed case [9]. The'output for this case is shown in Section 4 as SWATH3R
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DATA A and the corresponding input as SWATH3 DATA A. The correlation

between theory and experiment is improved in this case but is not entirely

satisfactory. It is recommended that the real fluid effects on the hull

be included in the prediction method because their importance is stronger

for SWATH hulls compared to catamarans and monohulls. A method to in-

corporate such ef'fects in the prediction process can be found in I 9].
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TABLE 1

SWATH IV Ship Particulars - Bare Hull, Adapted from [83

Particular

feet 287. 6287 ~ 6

226. 7 226. 7Feet

Feet 18

Feet

Long Tons i270

110. 5 110.7Feet

31.23Feet

0.233 LOA 0.226 LOR

75 75

7.99Feet 8.19

19 15Feet

Seconds

Seconds

Seconds

10.25 10. 39

16,21 16. 21

17.95 18. 2O

Length  LGA!

Length  LllL!

Beam each Hull

Hidship Maximum Breadth

Displacement

Longitudinal Center of Gravity  lift of FP!

Vertical Center of Gravity  lKj

Longitudinal Radius of Gyration

Distance Bebreen Centerlines at Station lG

Transverse Netacentric Height  Qt!

Bridging Structure Clearance

Natural Heave Period

Natural Pitch Period

Natural Roll Period

Unit of Neasure 28 ft Draft 32 ft Draft



TABLE 2

Large Fin Characteristics [8]

For evaluation of Iift and drag coefficients CL and CV for the hydrofoil,

see [3}. In the present case we used CL = 3 and CV = 4.

We also assumed that the mass of the hydrofoil is zero because it is

negligible with respect to the mass of the ship.

Span
Cord
Oepth

X

s = 16.36 ft.
c = 13.6 ft.
d = -23 ft.

-115.02 ft.
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Figure 3: Heave Added-Mass and Oamping Coefficients
of Submerged Twin Circles, adapted from [7]

+ PRESENT THEORY [9 POINTS]
p PRESENT THEORY [17 POINTS]
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Figure 4: Sway Added-Mass and Oamping Coefficients
of Submerged Twin Circles, adapted from [7]

+ PRESENT THEORY [9 POINTS]
0 PRESENT THEORY [17 POINTS]

ACCURATE THEORY [7]

APPROX. THEORY [7]

4! R/g
2
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Figure 5: Heave Added-Mass Coefficient of a SWATH
Section, adapted from [7j

+ PRESENT THEORY [9 POINTSj
D PRESENT THEORY [I5 PDINTS]

R/g
2

Figure 6: Heave Damping Coefficient of a SIMHATH
Section, adapted from [7j
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R/g

Figure 7: Sway Added-Mass Coefficient of a SWATH
Section, adapted from [7]

+ PRESENT THEORY [9 POINTS]
p PRESENT THEORY [l5 POINTS]

z R/g
2

Figure 8: Sway Damping Coefficient of a SWATH
Section, adapted from [7]



u! R/g
2

Figure 9: Roll Added-Inertia Coefficient of a SWATH Section,
adapted from [7]

+ PRESENT THEORY [9 POINTS!
a PRESENT THEORY [15 POINTS]

'IO 02 ~ I 4A M IAI 14 14 lA 14
<u R/g

2

Figure 10: Roll Damping Coefficient of a SWATH Section,
adapted from [7]
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SWATH IV

Phases in Regular Head Seas
Bare Hu11 0 Knots

28 ft DRAFT

C!
l5
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fO

-boa
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Ap W /�

105 2

ave

Ship Length L

Figure 12: Phases in Regular Head Seas � Bare
Hull, 0 Knots, adapted from [8]

+ HEAVE PHASE, PRESENT THEORY
6 PITCH PHASE, PRESENT THEORY
o EXPERIMENTS I 8]
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Figure l3: Heave Motions and Phases in Regular Head
Seas, 32 ft Draft, adapted from [8j

+ HEAVE, PRESENT THEORY
o EXPERIMENTS [8]
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Figure 14: Pitch Motions and Phases in Regular Head
Seas, 32 ft Draft, adapted from L8]
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3. MODIFIED PROGRAM LISTING

SMATHPO FORTRAN A



FILE: SWATHPO FORTRAN A

27

VM/SP CONVERSATIONAL KONITOR SYSTEM

COM

COM

MAIN PROGRAM

REAL>8 TITLE�0!
COMPLEX CMPLX,CEXP,F2,F3,F4,H2,H3,H4,ETA�!,F�!,VLOAD�}

C HF3 r ZUNIT QDD r QL2 QL3 r QL4 IrjFH2 r QFH3 r QFH4
COMMON/CMFRDB/QDD { 6!, QLZ, QL3 r QL4, QFH2 r QFH3, QFH4 r ZUNI T, XL �1 !

C, YL�1!,ICAT,IKYN
COMMON/CATMN/NPP�7!,XPT�1,27!,YPT�1,27!,ZI�7!,GRAV,RHO,IE

C, MD,ML
COMMON /ABFHW/ A22�7!,A33�7!,A44�7!,A24�7!,B22�7!,B33�7!

C,844 �7!, B24�7!,FZ �7! r F3 �7! r F4�7!,H2 �7} rH3 �7! rH4 �7!
C, A23 �7!,A43 �7!,B23 �7!,B43 �7!,A32 �7!,A34�7!,A42 �7!,B32 �7!
C, B34�7!,B42�7!
COMKON/DYOD/VQ2�7!,VO3�7!,V04�7!,VO5�7!, V06�7!

C r BET XCGP r YCGP ZCGP Y BP C3 3 r C3 5 r GMASS r WN r ZETAA r ZDECK
COMMON/SCREST/RSE2   10 r 10! r RSE3   10 r 10! RSE4   10 10! r RSE5   10 10!

CRSE6 �0, 10!, RSVZ �0, 10!, RSV3 {10, 10!, RSV4 �0, 10!, RSV5 �0, 10!,
CRSV6 �0, 10!, ALPHA �0 }, ZETA13 {10!,OMP �0!
COMMON/SPTM/OMEGAM   30!, OMEGA   30 ! ,OMEGAE �0 }, ESPC1   30!,

CESPC2 �0!, ESPC3 �0!, ESPC4 �0!, ESPC5 �0!, ESPC6 �0!, VSPCl �0!,
CVSPC2 �0}, VSPC3 �0!, VSPC4 �0!, VSPC5 �0!, VSPC6 �0!

DIMENSION YM �7! rDX �6! r BETA�5! rLOSH �5! r GMA{6r 6! r A�r6! r B�r6!
C r C �,6!, DYP �7!,OMEGAN �0!

COMMON/ARE/AREAC�0!

DATA OMEGAN/ 20r 25r 30r 35r ~ 40r 45r.50r ~ 55r.60r ~ 65r 70r 75r 80r
C 85r 90 95r 1 ~ 00 1 05r 1 10r 1 15rl 20rl 30rl 40r 1 ~ 50 1 60r
C 1.70,1.80,2.00,2-50,3.00/

READ�,1234}  TITLE I!,I=1,40!
WRITE{2,1235!  TITLE I!,I=1, 40!

1234 FORMAT�0A8/�0AB}!
1235 FORMAT //2QXrlOA8/ZOX,10A8/20X,10A8/20X,10A8}

5 READ {3r1000! NSTArNROMSrNENCrNVLrMDrNSPrMLrNWrNA! PHA
READ�,1781!  AREAC I!,I=1,NSTA!

1781 FORMAT 8E10.4!
WRITE�,1782!  AREAC I!,I=1,NSTA!

1782 FORMAT ' CROSS SECTIONAL AREA =',8E10.4!
C

IF NSTA.LE.O! CALL EXIT
READ   3 r 1 00 1 ! SPAN r CORD r HKASS CL r CV ZHFO DHF
READ �, 1001! CB,XLBP, BEAM, DRAFT,RHO, GRAV,XCG, ZCG
READ �, 1001! ZETAA, RYY, RKX, RXZ,RZZ, GM, ROLVMX, V ISCK
READ �, 1001! XCGP, YCGP, ZCGP, ZDECK, HS,ZCGFP
READ �, 1001!  KI  I !, I=1, NSTA!
READ �, 1001!  BETA  I!, I=1,NENC!
READ�, 1000! {LOSH  I}, I=1, NENC!
READ� r 1001!  ALPHA I! I=1,NALPHA!
IF NW.GE.1! GO TO 1

READ �, 1001!  OMEGA  I !, I =1, NROMS!
GQ TO 2

1 READ�,1001!  ZETA13  I!,OMP I!, I=1,NW!
DQ 3 I=1,NROMS

3 OMEGA I!=OMEGAN I!
2 HSH=HS>0.5

DO 4 I=1,NROMS

4 OMEGAM I!=OMEGA I!

SWA00010

SWA00020

SWA00030

SWA00040

SWAOO050

SWA00060

SWAOOO70

SWA00080

SWA00090

SWA00100

SWA00110

SWAOQ120

SWA00130

SWAOO 140

SWAOO150

SWA00160

SWAO0170

SWA00180

SWA00190

SWA00200

SWA00210

SWA00220

SWAO0230

SWAO0240

SWAO0250
SWA00260

SWAO0270

SWAO0280

SWA00290

SWA00300

SWA00310

SWA00320

SWA00330

SWA00340

SWA00350

SWA00360

SWA00370

SWA00380

SWA00390

SWA00400

SWA00410

SWA00420

SWA00430

SWA00440

SWA00450

SWA00460

SWAO0470

SWA00480

SWA00490

SWA00500

SWA00510

SWA00520

SWA00530

SWA00540

SWA00550

SWAO0560



FILE: SWATHPO FORTRAN A

28

VM/SP CONVERSATIONAL MONITOR SYSTEM

NW,NALPHA

r T66r CL r TB1 CV

,ZCG

,VISCK

ZE=0

DO 90 N=1,NVL

IF IE.GE.1! GO TO 90
READ �,1001! V
DO 80 M=1,NENC

IF IE.GE.1! GO TO 80
BET=BETA M!

DO 61 J=l,NSTA

XI J!=XCGFP-XI J!
READ�,1901! NPP J!
NPN=NPP J!

READ�,1902!  XPT l J!r1=1,NPN!
READ�,1902!  YPT I,J!rI=lrNPN!

61 CONTINUE
NSTA1=NSTA-1

DO 10 I=1,NSTA1

10 DX I!=XI I!-XI�+1!
DO 62 J=l,NSTA

NPN=NPP   J!
DO 63 I=1,NPN

XPT   I, J! =XPT   I, J! +HSH
63 YPT Ir J!= YPT Ir J!

YM   J! =  XPT  NPN, J! -XPT �, J! ! *2. 0
62 CONTINUE

WRITE�,2000! NSTA,NROMS,NENC,NVL,MD,NSP,ML,
WRI TE   2 r 8800! SPAN r CORD r HMASS r CL CV XHFO r DHF

8800 FORMAT 'O',T19,'SPAN',T33,'CHORD',T48,'HMASS
CT94,'XHFO',T110,'DHF'/11X,7G15.6!

WRITE� 2001! CBrXLBPrBEAMrDRAFTrRHOrGRAVrXCG
WHITE�,2002! ZETAA,RYY,RXX,RXZ,RZZ,GM,ROLVMX
WRITE�,2017! XCGP,YCGP,ZCGP,ZDECK,HS,XCGFP
WRITE�,2003!  XI I!,I=1,NSTA!
WRITE�,2004!  YM I!,I=1,NSTA!
WRITE�,2007!  BETA I!,I=1,NENC!
WRITE�,2024!  LOSH I!,I=1,NENC!
WRITE�,2025!  ALPHA I!,I=1,NALPHA!
WRITE�,2008!  OMEGA I!,I=1,NROMS!
WRITE�,2009!  DX{I!,I=1,NSTAl!
PI=3.141593

RHOC=RHO

RAD=57.29578

DISPL=CB*XLBP«BEAM*DRAFT

GMASS=DISPL*RHO

DMN=GMASS*GRAV

WRITE�,2010! DZSPL,GMASS,DMN
WRITE�,2014!

DO 75 J=l,NSTA

NPN=NPP J!
WRITE�,2019! J,NPN
WRITE�,2020!  XPT I,J!,I=1,NPN!

75 WHITE�,2021!  YPT I,J!,I=1,NPN!
YYI=GMASS*RYY«RYY

XXI=GMASS*RXX«RXX

XZI=GMASS«RXZ«HXZ

ZZI=GMASS*RZZ*RZZ

SWAO0570

SWAO0580

SWAO0590

SWA00600

SWA00610

SWA00620

SWAO0630

SWA00640

SWA00650

SWAO0660

SWA00670

SWA00680

SWA00690

SWA00700

SWA00710

SWA00720

SWA00730

SWA00740

SWA00750

SWA00760

SWAOO770

SWA00780

SWAOO790

SWA00800

SWA00810

SWA00820

SWA00830

SWA00840

SWA00850

SWA00860

SWA00870

sWA0088o

SWA00890

SWA00900

SWA00910

SWA00920

SWA00930

SWA00940

SWA00950

SWA00960

SWA00970

SWA00980

SWA00990

SWA01000

SWA01010

SWA01020

SWA01030

SWA01040

SWA01050

SWA01060

SWA01070

SWA01080

SWA01090

SWA01100

SWA01110

SWA01120



FILE: SWATHPO FORTRAN A

29

VM/SP CONVERSATIONAL MONITOR SYSTEM

I,DX,NSTA,NSP!
I,DX,NSTA,NSP!
,NSP!
O,XI,DX,NSTA,NSP!

BAT=BET

BER=BET

LS=LOSH M!
DO 60 LL=l,NALPHA

IF LS.EQ.O! GO TO 81
BET=BER+ALPHA LL!

81 IF LS-EQ.O.AND.LL.GE.2! GO TO 60
BETAA=BET/57.29578
SBET=SIN BETAA!
CBET=COS BETAA!
WRITE�,2023!
WRITE �, 1903!
NROMA=NROMS

CALL ENFQ NROMA,NROMS,V,CBET,GRAV!
IF NROMA ALE.O! GO TO 60
DO 70 L=l,NROMA

IF IE.GE.1! GO TO 70
OMO=OMEGA L!
WN=OMO<OMO/GRAV

OM2=WN*CBET

OM=OMO-V*OM2

OMEGAE L! =OM

RTO=V/OM
RT=RTO/OM
GMALBP=GMASS+XLBP

XLOG=XLBP/GRAV
XLGS=SQRT XLOG!
FRND=V/XLGS/GRAV
ENU=OM+XLGS

WLN=2.>PI/WN
XLR=WLN/XLBP
WR I TE �, 2023 !
WRITE�,2011! V,BET OMO,OM XLR,FRNO,EMU
ICAT=O

IF MLLE/.O! GOTO 83
IF V.GT.O! GOTO83
ICAT=2

IF ABS BET-90.0!.LT.5.0! GOTO 84
ABET=ABS BET-180.0!
IF ABET.LT.15.0.OR. ABET.GT.165.0! ICAT=3
GOTO 85

84 ICAT=l

85 IF ICAT.EQ 3! GO TO 83
IXYN=NSTA/2+1

83 CALL CAT2DS M,OMO,OM,CBET ,SBET ,NSTA,HS!
IF IE.GE.1! GO TO 666
IF MD.EQ ~ 2! GO TO 50
CALL GMSUPH GMA,YYI,GMASS!
CALL ASUPH A,AZZ,BZZ,V,RT,A33,B33,X
CALL BSUPH B,AZZ,BZZ,V,RT,A33,B33,X
CALL CSUPH C,RHO,GRAV,YM,XI,DX,NSTA
CALL FSUPH F,RHO,DMN,ZETAA,F3,H3,RT
IF SPAN.LE.0.001! GOTO 82
CHLR=RHO<SPAN>CORD

HA3=CHLR*CORD>.7853982

HA3=HA3+HMASS

SWA01130

SWA01140

SWA01150

SWA01160

SWAO1170

SWAO1180

SWA01190

SWAO1200

SWA01210

SWA01220

SWA01230

SWA0 1240

SWA01250

SWA01260

SWAO 127 0

SWA01280

SWA01290

SWA01300

SWA0131O

SWA01320

SWA01330

SWA01340

SWA01350

SWAO1360

SWAO1370

SWA01380

SWA01390

SWA0 1400

SWA01410

SWA01420

SWA01430

SWAO1440

SWA01450

SWAO1460

SWA01470

SWA01480

SWA01490

SWA01500

SWA01510

SWA01520

SWA01530

SWA01540

SWAO1550

SWA01560

SWAO1570

SWA01 580

SWA01590

SWAO1600

SWA01610

SWAO1620

SWA01630

SWAO1640

SWA01650

SWAO1660

SWAO1670

SWAO1680
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82

50

C rRTrNSTArNSP!

666

, NSTA, NSP!

WARF=TRAP DX,DYP,NSTA,NSP!
YBP =WARF/WARE
DO 555 I=1,6

QDD I!=�.0,0.0!
DBET=BET

RHD=RHO

GRAD=GRAV

IF ICAT-2! 87,87,88
NPL=NPP IXYN!
DO 89 IN=1,NPL

XL IN!=XPT IN,IXYN!

555

87

71

66

CHDR=CHL,R*CV*OM*.8488264

CHLR=CHLR+V<CL/2.0
ZUNIT=�.0,1.0!
HF3=CEXP WN<DHF-ZUNITr WN*XHFO*CBET!
HF3=HF3+CHLR+ZUNIT+OMO/DMN
CALL HYFOIL A BrCrFrCHLR CHDRrHF3rKHFOrHA3 V!
CALL MTSUPH ETA,GMA,A,B,C,F,OM,DMN!
CALL ZANGLK ETA�!,HEAVE,PHASE3!
CALL ZANGLE ETA�!,PITCH,PHASE5!
KSPC3 L!=HEAVE
KSPC5 L!=PITCH
PITCH=PITCH*WLN 0.5/PI
WRITE�,2012! HEAVE,PHASE3,PITCH,PHASE5
IF MD' KQ.1! GO TO 71
CAl L GMSWRY  GMA, ZCG, XXI r ZZI, XZI, GMASS!
CALL ASWRY A,V,A22,A44,A24,B22,B44,B24,KI,DK,AKZ,AYY,AYX,BYY,BYX

CALL BSWRY BrV,A22,A44,A24,B22,844,B24,XI,DX,AXX,AYY,AYX,BYY,BYX
C rRT ROLVMXrVISCK NSTArNSP!

CALL CSWRY C,DMN,GM!
CALL FSWRY F,RHO,ZETAA,F2,F4,H2,H4,DMN,RTO,XI,DX,NSTA,NSP!
CALL MTSWRY ETArGMA ArBrCrFrOMrDMN!
CALL ZANGLE ETA�!,SWAY,PHASE2!
CALL ZANGLK ETA�!,ROLL,PHASE4!
CALL ZANGLE ETA�! YAW,PHASK6!
ESPC2  L! =SWAY
KSPC4  L! =ROLL .
ESPC6  L ! = YAW
ROLL=ROLL*WLNA0.5/PI

YAW = YAW<WLN*0.5/PI
WRITE�r2013! SWAYrPHASE2rROLLrPHASK4rYAWrPHASE6
GO TO 71

WRITE�,667!
WRITE�r668! IErVrBKTAArOMO
GO TO 70

IF ML.EQ.O! GO TO 70
IF VINGT.0.! GO TO 32
IF MD.EQ 2! CALL CSUPH C,RHO,GRAV,YM,XI,DX
C33=C�,3!
C35=C�,5!
WARE=TRAP DZ,YM ,NSTA,NSP!*0.5
DO 66 I=1,NSTA

NPN=NPP I!
DYP I!= YM I!+ XPT NPN,I!+XPT�,I!!+0.25

SWA01690

SWA01700

SWA01710

SWA01720

SWA01730

SWA01740

SWA01 750

SWA01760

SWA01770

SWA01780

SWA01 790

SWA01800

SWA01810

SWA01820

SWA01830

SWA01840

SWA01850

SWA01860

SWA01870

SWA01880

SWA01890

SWA01900

SWA01910

SWA01920

SWA01930

SWA01940

SWA01950

SWA01960

SWA01970

SWA01980

SWA01990

SWA02000

SWA02010

SWA02020

SWA02030

SWA02040

SWA02050

SWA02060

SWA02070

SWA02080

SWA02090

SWA02100

SWA02110

SWA02120

SWA02130

SWA02140

SWA02150

SWA02160

SWA02170

SWA02180

SWA02190

SWA02200

SWA022l0

SWA02220

SWA02230

SWA02240
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,MD,ZCG!

SWA02770

L',T8

8115!
',T78

1,'MD',T9$WA02780
SWA02790

RHO',SWA02800

89 YL IN!=YPT IN,IZYN!
IF ICAT.EQ.l! GOTO 86
IF XLR.GE.1.50! GOTO 88
CALL DBLIQ NPL,OM,DBETiDMN,GRAD,RHD!

86 XLF=ZI IXYN!
CALL RECT F,DMN,DISPL,NPL,QM2,RHD!
IF MD.EQ ~ 2! GOTO 41
CALL MTSUPH ETA,GMA,A,B,C,FROM,DMN!
IF MD.EQ-1! GOTO 88

41 CALL KTSWRY ETA,GMA,A,B,C,F,OM,DMN!
88 IF MD.EQ.2! GO TO 73

CALL ABSUPH A,B,A23,B23,A43,B43,XI,DX,NSTA,NSP!
IF MD-EQ.1! GO TO 74

73 CALL ABSWRY A,B,A32,832,A34,834,XI,DX,NSTA,HSP!
74 CALL DYLOAD VLQAD ETA A B XI DX CBET~RHO GRAV NSTApNSP~OM

IF MD.EQ.2! GO TO 72
CALL ZANGLE{VLQAD�!,TRANSFtPHAL2!
CALL ZANGLE VLQAD�!,BENMOM,PHAL4!
CALL ZANGLE VLOAD�!,YAWMOM,PHAL6!
VSPC2 L!=TRANSF/2240.
VSPC4 L!=BENMOM/2240.
VSPC6 L!=YAWMOM/2240.
TRANSF=TRANSF>XLBP/DMH/ZETAA
BENMOM=BENMQM/DMN/ZETAA
YAWMOM=YAWMQM/DMN/ZETAA
WRITE   2 20 1 5! TRANSF PHAL2 BENMOM g PHAL4g YAWMOM ~ PHAL6
IF  MD. EQ. 1! GO TQ 70

72 CALL ZANGLE VLOAD�!,VERTSF,PHAL3!
CALL ZANGLE VLOAD�!,TORMOM,PHAL5!
VSPC3 L!=VERTSFy 2240.
VSPC5 L!=TORMOM/2240,
VERTSF=VERTSF>ZLBP/DKN/ZETAA
TORMOM=TORMOM/DMN/ZETAA
WRITE�,2018! VERTSF,PHAL3,TORMOM,PHAL5
GO TO 70

32 WRITE�,2016!

70 CONTINUE

IF  IE. EQ.1! GQ TO 80
IF  NW. EQ. 0! GO TO 80
CALL SPCTRM {GRAV,NW,NSP,NROMA,MD,KL,V,LS,LL,BAT!

60 CONTINUE

IF LS.EQ.O! GO TO 80
CALL SHORT MD,KL,NW,V,NALPHA,BER,GRAV!

80 CONTINUE

90 CONTINUE

100 CONTINUE

GQ TQ 5

1000 FORMAT�6I5!
1001 FORMAT 8G10.4!
1901 FORMAT I5!
1902 FORMAT�F10.4!
1903 FORMAT /' REGULAR WAVE RESPONSE ;'///!
2000 FORMAT '1',T19,'NSTA',T33,'NROMS',T49,'HENC',T65,'NV

C5p'NSP',Till,'ML',T126g'HW'/7X,8115/T17,'NALPHA'/7X,
2001 FORMAT 'O',T21,'CB',T34,'XLBP',T49,'BEAM',T63,'DRAFT

SWA02250

SWA02260

SWA02270

SWA02280

SWA02290

SWA02300

SWA02310

SWA02320

SWA02330

SWA02340

SWA02350

SWA02360

SWA02370

SWA02380

SWA02390

SWA02400

SWA02410

SWA02420

SWA02430

SWA02440

SWA02450

SWA02460

SWA02470

SWA02480

SWA02490

SWA02500

SWA02510

SWA02520

SWA02530

SWA02540

SWA02550

SWA02560

SWA02570

SWA02580

SWA02590

SWA02600

SWA02610

SWA02620

SWA02630

SWA02640

SWA02650

SWA02660

SWA02670

SWA02680

SWA02690

SWA02700

SWA02710

SWA02720

SWA02730

SWA02740

SWA02750

SWA02760
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CT94,'GRAV',T110,'XCG',T125,'ZCG'/11Z,8G15.6! SWA02810
2002 FORMAT 'O',T18,'ZETAA',T35,'RYY',T50,'RKX',T65,'RKZ'pT80,'RZZ'pT96SWA02820

C i GM T108 i ROLVMX i T 123 i V ISCK /1 lX 8G15 6! SWA02830
2003 FORMAT 'OSTATIONS ',8G15.6/�1Z,BG15.6! ! SWA02840
2004 FORMAT 'OFULL BEAMS',8G15.6/�1Xg8G15.6!! SWA02850
2007 FORMAT 'OBETAAS ',8G15.6/�1X,BG15.6!! SWA02860
2008 FORMAT 'OFREQUENCY ',8G15.6/�1K,8615-6!! SWA02870
2009 FORMAT 'OXI SPACING',8G15 ~ 6/�1Xg8G15 6!! SWA02880
2010 FORMAT   0 g T18t DISPL i T33 i GMASS i T50 DMN /1 1Xi 8G15 6! SWA02890
2011 FORMAT '0 VELOCITY FT/S',G15.6 ' HEADING ANGLE DEG',G15.4,' 0-ESWA02900

EGA',G15.6,' OMEGAE',G15.6/' WAVE-? /XLBP',G15.6,9Z,'FROUDE NOSWA02910
C.',G15.6,'NON-DIM.ENC.FREQ-',G15.6/! SWA02920

2012 FORMAT ///' HEAVE ',G15.6,5Z,'PHASE ',G15.6/' P?TCH ',G15.6,5X,'PHSWA02930
HASE ',G15.6! SWA02940

2013 FORMAT /// SWAY gG15 6y5Xp PHASE pG15 6/ ROLL gG15 ~ 6g5X PHSWAO2950
HASE tG15 6/ YAW 'rG15 6t5Xt PHASE eG15 ~ 6! SWA02960

2014 FORMAT ///' SECTIONAL OFFSETS OF BODY PLAN'/! SWA02970
2015 FORMAT ///' TRANF ',G15.6,5X,'PHASE ',G15.6 /' BKNMOM ',315.6 SWA02980

C,5X,'PHASE ',G15.6/' YAWMOM ',G15 6,5X,'PHASE ',G15.6! SWA02990
2016 FORMAT ///' THIS PROGRAM CAN NOT CALCULATE DYNAMIC LOAD WITH NONSWA03000

C-ZERO SHIP VELOCITY '! SWA03010
201 7 FORMAT   0 i T19 I ZCGP z T34 I YCGP i T49 i ZCGP T63 i ZDECK t T79 i HS i SWA0 3020

CT93,'XCGFP'/11X,8G15.6! SWA03030
2018 FORMAT ///' VERTSF ',G15.6p5X,'PHASE'gG15-6/ SWA03040

C ' TORMOM 1   G15 6 r 5X r ' PHASE i s G15 ~ 6! SWA03050
2019 FORMAT   OSTATION NO ~ ?5 5Z i NO OF POINTS p I 5! SWA03060
2020 FORMAT '0 Z PTS.',8G15.6/�1X,8G15-6!! SWA03070
2021 FORMAT '0 Y PTS.',8G15 ~ 6/�1X,BG15.6!! SWA03080
2023 FORMAT /////! SWA03090
2024 FORMAT  OLC 0 SC I i8?15/�1Xi8?15! ! SWA03100
2025 FORMAT 'OALPHA ',8G15-6/ llX,BG15-6!! SWA03110
667 FORMAT /////1X,'MATRIX IS SINGULAR AT',T25,'STATION NO.',T40, SWA03120

l 'VELOCITY',T50,'BETA',T60,'WAVE FREQ.'/! SWA03130
668 FORMAT /1Z,T30,?5,T40,F10.5,T50,F10.5,T60,F10.5! SWA03140

END SWA03150
SUBROUTINE CAT2DS MM,OMO,OM,CBET,SBET,NSTA,HS! SWA03160
IMPLICIT COMPLEX Q! SWA03170
COMPLEX F2,F3pF4,H2,H3,H4,ZUN?T SWA03180
COMMON/CMFRDB/QDD�!,QL2,QL3,QL4,QFH2,QFH3,QFH4,ZUNIT,XL�1! SWA03190

C, YL�1!,?CAT,?ZYN SWA03200
COMMON/CATMN/NPP�7!,ZPT�1,27!,YPT{31,27!,XI�7!,GRAV,RHOrIE SWA03210

C, MD,ML SWA03220
COMMON/CAT2D/ X�0!,Y�0!,XX�0!,YY{30!,DEl�0!,SNE{30!,CSE{30! SWA03230

C, FR2 �0!,FR3 �0!, FR4 �0!,BLGH �0, 30!,BLGS �0, 30! SWA03240
C, YLGH �0,30!, YLGS �0, 30! SWA03250
COMMON /ABFHW/ A22�7!,A33�7!,A44�7!,A24�7!,B22�7!,B33�7! SWA03260

C ,B44�7!,B24�7!,F2�7!,F3�7!,F4�7!,H2{27!,H3�7!,H4�7! SWA03270
C, A23�7!,A43�7!, B23�7!,B43�7!,A32�7!,A34{27!,A42�7!, B32 �7! SWA03280
C, B34�7!,B42�7! SWA03290
COMMON/DYOD/V02�7!iV03�7!,V04�7!,V05�7!,V06�7! SWA03300

C ,BET,KCGP,YCGP,ZCGP,YBP,C33,C35,GMASS,WN ,ZETAA,ZDECK SWA03310
COMMON/CNST/ NON,NUT,NOE,UN,OMEGA,TPI,DEW,DOG,K,ID,GR,GRS,UNW SWA03320

1, OMEGAW CBETArSBETAiXSTA SWA03330
2I AM22,AM23,AM24,AM32,AM33,AM34,AM42,AM43,AM44 SWA03340
3 BM22,BM23,BM24,BM32,BM33,BM34,BM42,BM43,BM44 SWA03350
4, VT2,VT3,VT4,QF2,QF3,QF4,QH2,QH3,QH4 SWA03360
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COM

COM

COM

DO 30 I=1,NUT

ZA I! =XPT  I,K!
YA{I! =YPT  I,K!
CONTINUE30

COM

ZQ J!=XINT
YQ J!=YINT

COM

64

78

53

54

24

25

COMMON/ARE/AREAC �0!

DIMENSION XA �1!, YA �1!, DUL �0!

DIMENSION XQ �1!, YQ �1!

GR=GRAV

GRS=SQRT GR!
G=1.0

PI=3.1415927

HPI=.5*PI

TPI=2.RPI

CBETA=CBET

SBETA=SBET

OMEGAW=OMO

UNW=OMEGAW<OMEGAW/GR
UN=OMAOM/GR

OMEGA=SQRT ABS UN!!
ROM=RHO/OM

DO 20 K=1,NSTA

IF IE.GE.1! GO TO 20
NUT=NPP K!
NON=NUT-1

IF NON.LE.2! GO TO 88
XSTA=XI K!

DO 64 J=1,NON

XX J! = 5* XA J!+XA J+1! !
XINT=XA   J+1! -XA   J!
Y INT= YA   J+ 1! � YA   J!

DUL   J! =SQRT  XINT**2+Y I NT»2!

SNE J!=YINT/DUL J!
CSE J!=XINT/DUL J!
DO 78 J=1,NUT

Z J!=XA J!
Y J! =YA J!
DQ 54 J=1,NUT

x J! =x J! /G
Y  J! =Y  J! /G
DO 25 J=1,NON

XX J!=. 5»  X J!+X J+1! !
YY  J! =. 5~  Y  J!+Y  J+1! !
DEL   J! =DUL   J! /G
NOE=2*NON

SWA0337D

SWA03380

SWA03390

SWA03400

SWA03410

SWA03420

SWAD3430

SWA03440

SWA03450

SWA03460

SWA03470

SWA03480

SWA03490

SWA03500

SWA03510

SWA03520

SWA03530

SWA03540

SWA03550

SWA03560

SWAD3570

SWAD3580

SWAD3590

SWA03600

SWA03610

SWAD3620

SWA03630

SWAD3640

SWAD3650

SWAD3660

SWA03670

SWA03680

SWAD3690

SWA03700

SWA03710

SWA03720

SWA03730

SWA03740

SWAD3750

SWA03760

SWA03770

SWAQ3780

SWA03790

SWA03800

SWA03810

SWA03820

SWA03830

SWA0384D

SWAD3850

SWA0386D

SWAQ3870

SWA03880

SWA03890

SWA0390D

SWA03910

SWA03920
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69

IMPLEMENTATION OF APPROXIMATE METHOD

ZMl=ZX  I ! -Z �!
YM1=YY  I! -Y �!
XP1=KX  I ! +X �!

YP1=YY I!+Y�!
FPR1=.5"ALOG XM1"~2+YM1~*2!
FPL1=.5+ALOG ZP1*"2+YM1«2!
FCR1=.5<ALOG XM1<+2+YP1*>2!
FCL1=.5+ALOG ZP1*>2+YP1»+2!

C C C C C C C C
COM

C C C C C C C 9
C 5

C

COM
COM

C C C C C C C C COM
C C C C COM

C C C C C C C C C C C C COM

SWATHPO FORTRAN A

DO 69 J=l,NON

FR2  J! =-SNE J!
FR3 J!= CSE J!
FR4  J! = YY  J! SNE  J!+ZZ J! CSE J!
PDM=0. 5>  X  NUT! -X �! !
VOL=P I + P DM < PDH

DEW=i.

DO 1 I=i,NON

APR1=ATAN2 YKI,XKl!
APLl=ATAN2 YK1,ZP1!
ACR1=ATAN2 YPlgZMl!
ACL1=ATAN2 YPl,ZP1!

RL1N=ZQ l!"XM1+YQ l!>YM1
RLlD=YQ�!*XMl-ZQ�!*YM1
RL2N=XQ �! >KK1- YQ �! < YPl
RL2D=XQ � ! *YP1+YQ �! *ZMl
RL3N= YQ �! ~ YMl-ZQ �! «ZP1
RL3D=XQ �! + YK1+YQ �! <ZP1
RL4N=XQ �! XP1+YQ �! YPl
RL4D=ZQ�!*YPl-YQ�!+ZP1
APR1N=ATAN RL1N/RLlD!
ACR1N=ATAN RL2N/RL2D!
APL1N=ATAN RL3N/RL3D!
ACL1N=ATAN RL4N/RL4D!

DO 1 J=l,NON

XM2=XX I!-X J+1!
YM2= YY   I ! � Y   J+1 !
ZP2=ZX I!+X J+1!
YP2=YY I!+Y J+1!
FPR2=.5>ALOG XM2+*2+YM2w*2!
FPL2= ~ 5+ALOG ZP2+<2+YM2«2!
FCR2=.5*ALOG ZM2*<2+YP2<*2!
FCL2=.5>ALOG XP2**2+YP2~+2!

APR2=ATAN2 YM2,XM2!
Jl=J+1

IF ZM2.GT.0 ' 0! GO TO 4
IF J1.GT.I! GO TO 9
IF YM2.LT.0.0! APR2=APR2+TPI
GO TO 5
IF YM2.GE.0.0! APR2=APR2-TPI
IF YP2.LT.O 0! GO TO 4
ACR2=-PI

SWA03930

SWA03940

SWA03950

SWA03960

SWA03970

SWA03980

SWA03990

SWA04000

SWA04010

SWA04020

SWA04030

SWA04040

SWA04050

SWA04060

SWA04070

SWA04080

SWA04090

SWA04100

SWA04110

SWA04120

SWA04130

SWAO4140

SWA04150

SWA04160
SWA04170

SWA04180

SWA04190

SWA04200

SWA04210

SWA04220

SWA04230

SWA04240

SWA04250

SWA04260

SWA04270

SWA04280

SWA04290

SWA04300

SWA04310

SWA04320

SWA04330

SWA04340

SWA04350

SWA04360

SWA04370

SWA04380

SWA04390

SWA04400

SWA04410

SWA04420

SWA04430

SWA04440

SWA04450

SWA04460

SWA04470

SWA04480
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GO TO 3

ACR2=ATAN2{YP2pXM2!
ACL2=ATAN2 YP2,XP2!
APL2=ATAN2 YM2,XP2!

RL 1N=XQ   J! +XM2+YQ   J! > YK2
R? 1D=YQ   J! *ZM2-ZQ { J! "YM2
RL2N=XQ   J! >XK2-YQ  J! *YP2
RL2D=ZQ{J!~YP2+Yg J!<XK2
RL3N=YQ{J!>YK2-ZQ J!<XP2
RL3D=XQ J!+YK2+YQ J!*XP2
RL4N=XQ{J!>ZP2+YQ{J!>YP2
RL4D=ZQ J!+YP2-YQ J!+ZP2
APR2N=ATAN RL1N/RL1D!
ACR2N=ATAN RL2N/RL2D!
APL2N=ATAN RL3N/RL3D!
ACL2N=ATAN RL4N/RL4D!

SIK J=SNE  I ! <CSE   J! -SNE   J! >CSE   I!
CIK J=CSE  I ! *CSE   J! +SNE   I ! *SNE   J!
SIP J=SNE  I ! >CSE  J! +SNE   J! *CSE  I!
CIPJ=CSE I! ACSE J!-SNE I! ESNE J!
DPNR=SIMJ+ {FPR1-FPR2!+CIKJ*  APR1-APR2!

DPNRL1=SIMJ>  FPR1-FPR2! +CIKJ<  APRlN-APR2N!
WRITE � g 1561!

FORMAT   ' I J SIMJ CIKJ APR1 APR2 APR1N APR2N

C <FR1 FPR2'!
WRITE�,1562! I,J,SIMJ,CIMJ,APR1,APR2,APR1N,APR2N,FPR1,FPR2

FORKAT   2   1X I 3 ! t 8   1 X g E 1 0 ~ 4 ! !
IF I.EQ.J! THEY

DPNRLA=PI

ELSE
DFNRLA=DUL   J! *  SNE   I ! *  XX   I ! -XX   J! ! -CSE   I ! +   YY   I ! � YY   J! ! !
RIJ2= {XX  I!-XX  J! ! >*2+  YY  I!-YY  J! ! **2
DPNRLA=DPNRLA/RIJ2

ENDIF

C
Cl 562

COK
C 99 PPR=CSE J! <  ZM1+FPR
C 1Kl*FPR1+XKl*APR1-YM

COM
C PPRl=CSE J!+ ZK1*FP
C 1YM1<FPR1-YM1-YK2*FP

2+XM2!+SNE J! >  YSWA048901- YMl*APR1-XM1-XM2> FPR2+YM2 > APR

1-YM2*FPR2-XM2*APR2+YM2! SWA04900

SWA04910

PR2N! !+SNE J! 0  SWA04920XK2- YM1*  APR1N-A
N-APR2N!! SWA04930

swA04940

SWA04950

SWA04960

SWA04970

SWA04980

SWA04990

SWA05000

SWA05010

SWA05020

swA05030

swA05040

COK

C
COM

C

DPNL=SIF J"  FPL2-FPL1! +CIP J<  APL2-APLl!

DFNLL3=S IP J%  FPL2-FPL1! +CIF J*  APL2N-APL1N!
DPNLLA=DUL   J! +  SNE  I ! +  ZX  I!+XX J! !-CSE  I! <  YY  I!-YY  J! ! !
RI J2= {XX I!+XX  J! ! ~*2+ YY  I! � YY J! ! **2

C

C

C

C 4

C 3

C

COM

C

C
C

C

C
C

C
C

C

C

C

C

COM

C
C

C

C

C

COK

C
C

C1561

Rl-ZK1-ZK2<FPR2+

R2+YM2+XMl< APRl

IF I.EQ.J! THEN
PPR1A=DUL J!+ ALOG .5<DUL J!!-1.!

ELSE
PPR1A=.5*DUL J!AALOG RIJ2!

ENDIF

SWA04490

SWA04500

SWA04510

SWA04520

SWA04530

SWA04540

SWA04550

SWA04560

SWA04570

SWA04580

SWA04590

SWA04600

SWA04610

SWA04620

SWA04630

SWA04640

SWA04650

SWA04660

SWA04670

SWA04680

SWA04690

SWA04700

SWA04710

SWA04720

SWA04730

SWA04740

swA04750

SWA04760

FSWA04770

SWA04780

SWA04790

SWA04800

SWA04810

SWA04820

SWA04830

SWA04840

SWA04850

SWA04860

SWA04870

SWA04880
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DPNLLA=DPNLLA/RIJ2
COK

C PPL=CSE J!* KP2~F
C 1M1+FPLl+XP1>APLl+

COK

C PPL3=CSE J!~ XP2*
C lYM1*FPL1+YM2-YM2>

DCNRL2=SIP J*  FCRl-FCR2! +CIP J<  ACR2N-ACR1N!
DCNRLA=DVL J! >  SNE  I! * XX I!-XX J! !-CSE I! +  YY  I!+YY  J! ! !
RIJ2= ZZ I!-XZ J! ! <*2+ {YY {I}+YY  J! ! «2
DCNRLA=DCNRLA/RIJ2

COK
C

COM

C

COM

C C C C

USE APPROXIMATE INTEGRALS

DPNR=DPNRLA

PPR=PPR1A

DCNR=DCNRLA

PCR=PCR2A

SWA05050

SWAQ5060

PL2-YM2>APL2-XP2-XP1>FPL1+YMl*APL1+KP1!+SNE J!* YSWA05070
YM2-YM2<FPL2-XP2<APL2-YM1! SWA05080

SWA05090

FPL2-XP2-XP1"FPLl+XP1+YM1<{APL1N-APL2N!!+SNE{J!* SWA05100
FPJ 2- YK1+XP1%  APL1N-APL2N! ! SWA05110

PPL3A=.5*DUL J!*ALOG RIJ2! SWAQ5120
COM SWA05130
C DCNR=SIPJ* FCR1-FCR2!+CIPJ* ACR1-ACR2! SWAQ5140
COK SWAQ5150
C SWA05160

SWA05170

SWAQ5180

SWA05190

COM SWA052QO
C PCR=CSE J!> XM1*FCR1-YPl<ACR1-ZM1-ZM2"FCR2+YP2~ACR2+KK2!+SNE J!+ YSWAQ5210
C 1P2>FCR2+XM2>ACR2+YPl-YP1*FCBl-XM1<ACR1-YP2! SWAQ5220
COK SWAQ5230
C PCR2=CSE J!> ZMl>FCR1-ZMl-XM2+FCR2+XM2+YP1* ACR1N-ACR2N!!+SNE J!+ SWA05240
C 1YP2<FCR2+YP1-YP1>FCR1-YP2+XMl* ACRlN-ACR2N!! SWA05250

PCR2A=.5*DUL J!'ALOG RIJ2! SWA05260
SWA05270

DCNL=SIMJR FCL2-FCL1!+CIMJA ACL2-ACL1!- SWAQ5280
SWAQ5290

DCNLL4=SIMJ> FCL2-FCL1! +CIKJ< ACLlN-ACL2N! SWAQ5300
DCNLLA=DVL J!> SNE I!+ XX I!+ZX{J!!-CSE 'I!~ YY I!+YY J!!! SWAQ5310
RIJ2= XX !!+ZX J!! »2+ YY I!+YY J!!**2 SWAQ5320
DCNLLA=DCNLLA/RIJ2 SWAQ5330

SWAQ5340

PCL=CSE J!> XP2<FCL2-YP2<ACL2-XP2-XPl<FCL1+YP1*ACL1+XP1!+SNE J!+ YSWAQ5350
1P2>FCL2+XP2<ACL2-YP2-YP1"FCL1-XP1+ACL1+YP1! SWA05360

PCL4=CSE J! > ZP2<FCL2 � KP2-XP1+FCL1+ZPl-YP1< ACL1N-ACL2N! !+SNE J! + SWAQ5370
lYP2<FCL2-YP2-YP1>FCL1+YP1+ZP1+ ACL1N-ACL2N}! SWA05380

PCL4A=.5*DUL J!RALOG RIJ2! SWAQ5390
COM SWAQ5400

C WRITE�,1218! SWA05410
C1218 FORMAT�Xp' I J ZX I! YY I! Z J! Y J! X JSWA05420
C *+1! Y  J+1! SNE I! -CSE I! SNE J! -CSE J! '! SWA05430
C WRITE�,1219! I,J,ZK I!,YY I!,Z J!, Y J!,X J+1! i Y J+l!,SNE I!,-CSE{SWA05440
C 4 I !, SNE   J!,-CSE   J! SWA05450
C1219 FORMAT � �X, I3!, 10  lXp E10.4! ! SWA05460
C WRITE� 1211! DPNRiDPNRLl DPNRLAiPPRiPPRliPPR1A SWAQ5470
C1211 FORMAT ' Ll OLD NEW NEWA =',3E10.4,' Kl OLD NEW NEWA =',3E10.4! SWA05480
C1311 FORMAT ' L2 OLD NEW NEWA =',3E10.4,' K2 OLD NEW NEWA =',3E10.4! SWAQ549Q
C1411 FORMAT ' L3 OLD NEW NEWA =',3E10.4,' K3 OLD NEW NEWA =',3E10.4! SWA05500
C1511 FORMAT ' L4 OLD NEW NEWA =',3E10.4,' K4 OLD NEW NEWA =',3E10.4! SWAQ5510
C WRITE�g1311! DCNR,DCNRL2,DCNRLA,PCR,PCR2,PCR2A SWA05520
C WRITE�,1411! DPNL,DPNLL3,DPNLLA,PPL,PPL3,PPL3A SWA05530
C WRITE�,1511! DCNL,DCNLL4,DCNLLA,PCL,PCL4,PCL4A SWA05540
C SWA05550
C SWA05560

SWA05570

SWA05580

SWA05590

SWA05600
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SYSTEMFILE:

DPNL=DPNLLA

PPL=PPL3A

DCNL=DCNLLA

PCL=PCL4A

C

CQM

301

302

COM

2

C 2

C

C

C
C

C

C

C

COM

C
C

C

C

COM

C

C

C
C

COM

1

C

45

CONTINUE

ZMl=ZM2

YM1=YM2

ZP1=XP2

Ypl=YP2

FPR1=FPR2

FPL1=FPL2

FCR1=FCR2

FCL1=FCL2

APR1=APR2

APLi=APL2

ACR1=ACR2

ACLl=ACL2

APR1N=APR2N

APL1N=APL2N

ACR1N=ACR2N

ACL1N=ACL2N

CONTINUE

CALL FREQ NDpML!

GQ TO  89, 28!, ID
IE=K

GQ TQ 20

A22 K!=0.0

B22 K!=0.0
A23 K!=O.O
B23 K!=0 ~ 0
A24 K!=0-0
B24  K! =0 ~ 0
A32 K!=0 ~ 0

B32 K!=0.0
A33 K!=0 ~ 0
B33 K!=0 ~ 0

A34 K!=0-0
B34 K!=0.0
A42  K! =0. 0
B42  K! =0.0
A43 K!=0 ~ 0

28

88

SWATHPO FORTRAN A

IF MD.EQ.2! GQ TO 301
BLGH I,J!=DPNR+ DPNL-DCNR- DCNL
YLGH I,J!=PPR+ PPL-PCR- PCL
IF MD.EQ.1! GO TQ 302
BLGS I,J!=DPNR- DPNL-DCNR+ DCNL
YLGS I,J!=PPR- PPL-PCR+ PCL
IF J-NQN
,1,1

VM/SP CONVERSATIONAL MONITOR

SWA05610

SWA05620

SWA05630

SWA05640

SWA05650

SWA05660

SWA05670

SWA05680

SWA05690

SWA05700

SWA05710

SWA05720

SWA05730

SWA05740

SWA05750

SWA05760

SWA05770

SWA05780

SWA05790

SWA05800

SWA05810

SWA05820

SWA05830

SWA05840

SWA05850

SWA05860
SWA05870

SWA05880

SWA05890

SWA0590C

SWA05910

SWA05920
SWA05930

SWA05940

SWA05950

SWA05960

SWA05970

SWA05980

SWA05990

SWA06000

SWA06010

SWA06020

SWA06030

SWA06040

SWA06050

SWAO6060

SWA06070

SWA06080

SWAO6090

SWA06100

SWA06110

SWA06120

SWA06130

SWA06140

SWAO6150

SWAO6160
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89

778

303

A44 K! =AM44*ROM
B22  K! =BM22 < RHO
B24  K! =BM24*RHO
B32  K! =BM32<RHO

B34 K!=BM34*RHO
B42  K! =BM42<RHO
B44  K! =BM44+RHO
F2  K! =QF2
F4 K!=QF4
H2 K!=QH2
H4 K!=QH4
V03 K!=VT3
V05 K!=VT3

20

COM

CONTINUE

IF MD.EQ.1.OR.MD.EQ.3! THEN
DO 1278 I=1,NSTA

A33ND=A33 I!/AREAC I!/1.932
B33ND=B33 I! /AREAC I! /OMO/1.932
WRITE�,1279! I,A33 I!,A33ND,B33 I!,B33ND
FORMAT ' I=',I5,' A33=',E10.4,' A33ND=',E10.4,'

1278

1279 833=',E10.4,' B33NSWA06700

SWA06710

SWA06720

B43  K! =0. 0
A44  K! =O. 0

B44  K! =0. 0
F2 K!= o.,o.!
F3 K!= o.,o.!
F4 K!= o.,O.!
H2 K!=�.,0.!
H3 K!= o.,o.!
H4  K! = �., D. !
V02  K! =D. 0
V03  K! =0 ~ 0

V04  K! =0. 0
V05  K! =0. 0
v06 K!=0.0

GO TO 20

IF MD.EQ.2! GO TO 303
A23  K! =AM2 3*ROM

A33 K!=AM33<ROM

A43  K! =AM43< ROM
B23  K! =BM23~RHO
B33  K! =BM33<RHO

B43  K! =BM43*RHO
F3  K! =QF3
H3 K!=QH3
VO2  K! =VT2
V04  K! =VT4
V06  K! =VT2

IF  MD. EQ. 1! GO TO 20
A22  K! =AM22<ROM
A24  K! =AM24*ROM

A32  K! =AM32>ROM

A34 K! =AM34>ROM
A42 K!=AM42*ROM

*D=' E10.4!
ELSEIF  MD.EQ.2.OR.MD.EQ.3! THEN

SWA06170

SWA06180

swA06190

SWA06200

SWA06210

SWA06220

SWA06230

SWA06240

SWA06250

SWA06260

SWA06270

SWA06280

SWA06290

SWA06300

SWA06310

SWA06320

SWA06330

swA06340

SWA06350

SWA06360

swA06370

SWA06380

swA06390

SWA06400

SWA06410

SWA06420

SWAD6430

SWA06440

SWA06450

SWA06460

SWA06470

SWA06480

SWA06490

SWA065DD

SWA06510

SWA06520

SWA06530

swA06540

SWA06550

SWA06560

SWA06570

SWA06580

SWA06590

SWA06600

SWA06610

SWA06620

SWA06630

SWA06640

SWA06650

SWA06660

SWA06670

swA06680

swA06690
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1281
1282

COM

,60SWA07000

N!=NON+I

IF MD.EQ.2! GO TO 301
CN3 I,1!=0.0
CN3 NI,1!=OMEGA~FR3{I!
IF MD.EQ F 1! GO TO 302
CN2  I, 1! =0.0301

302

HS2= HS/2.!**2
DO 1281 I=1.,NSTA

A22ND=A22 I!/AREAC I!/1.932
B22ND=B22 I!/AREAC I!/1 ~ 932/OM0
A44ND=A44 I!/AREAC I!/1.932/HS2
B44ND=844 I!/AREAC I!/1 ~ 932/OMO/HS2
WRITE�,1282! I,A22ND,B22ND,A44ND,B44ND
FORMAT ' I=',I5,' A22ND=',E3.0.4,' B22ND=',E10.4,' A44ND=',E10.4

* B44ND=',E10.4!
ENDIF

RETURN

END

SUBROUTINE FREQ{MD,ML!
IMPLICIT COMPLEX Q!
COMPLEX CEXP,ZUNIT
COMMON/CMFRDB/QDD�!,QL2,QL3,QL4,QFH2,QFH3,QFH4,ZUNIT,XL�1!

C, YL�1!,ICAT,IZYN
COMMON/CAT2D/ Z�0!,Y�0!,KX�0!,YY�0!,DEL�0!,SNE�0!,CSE�0!

C, FR2 �0!, FR3 �0!, FR4 �0!, BLGH �0, 30!, BLGS �0 i 30!
C, YLGH�0,30!,YLGS�0,30!

COMMON/CNST/ NON,NUT,NOE,UN,OMEGA,TPI,DEW,DOG,K,ID,GR,GRS,UNW
1, OMEGAW,CBETA,SBETA,XSTA
2 I AM22,AM23,AM24,AM32,AM33,AM34,AM42,AM43,AM44
3 BM22 p BM23 g BM24 p BM32 ~ BM33 BM34 ~ BM42 BM43 ~BM44
4, VT2,VT3,VT4,QF2,QF3,QF4,QHZ,QH3pQH4
DIMENSION QPOT2�0!,QPOT3 {30!,QPOT4�0!

1, PSI1 �0, 30!, PSI2 �0, 30!, PSI3 �0, 30!, PSI4 �0, 30!,C2 �0
2!, C3 �0, 60!, C4 �0,60!, CN2 �0, 1!, CN3 �0, 1!,CN4 �0, 1!
3 PAH �0!, PAS �0!, PAR   30!, PVH �0!, PVS �0!, PVR �0!
4 ~ D2   60 i 60! ~ D3 �0 ~ 60! g DN2 �0 1 ! DN3 �0 1! ~ QDE �0! ~ QDO �0!

QQ={0- il !
10 DO 1 I=l,NON

CN4 I,1!=0.0
CN2  NI, 1! =OMEGAN FR2   I !
CN4 NI,1! =OMEGA+FR4 I!
ZR1=UN~ XX{I!-X{1!!
YR1=-UN< YY I!+Y�!!
ZL1=UN* XX I!+X�!!
YL1=YR1
CALL DAVID XRl,YR1,EJ1,CXR1,SXR1,RAR1,RBR1,CR1,SR1!
CALL DAVID XLlpYLliEJ1 CXLliSXL1 RALliRBLlgCLl~SLl!
DO 1 J=l,NON

NJ=NON+J

XR2=UN> XX{I!-X J+1!!
YR2=-UN< YY{I!+Y J+1!!
XL2=UN~ ZX I!+Z J+1!!
YL2=YR2
CALL DAVID XR2,YR2,EJ2,CKR2,SKR2,RAR2,RBR2,CR2,SR2!
CAIL DAVID XL2,YL2,EJ2,CKL2,SZLZ,RAL2,RBL2,CL2,SL2!

SWA06730

SWA06740

SWA06750

SWA06760

SWA06770

SWA06780

SWA06790

SWA06800

SWA06810

SWA06820

SWA06830

SWA06840

SWA06850

SWA06860

SWA06870

SWA06880

SWA06890

SWA06900

SWA06910

SWA06920

SWA06930

SWA06940

SWA06950

SWA06960

SWA06970

SWA06980

SWA06990

SWA07010

SWA07020

SWA07030
SWA07040'

SWA07050

SWA07060

SWA07070

SWA07080

SWA07090

SWA07100

SWA07110

SWA07120

SWA07130

SWA07140

SWA07150

SWA07160

SWA07170

SWA07180

SWA07190

SWA07200

SWA07210

SWA07220

SWA07230

SWA07240

SWA07250

SWA07260

SWA07270

SWA07280
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SWA07290

SWA07300

SWA07310

SWA07320

SWA07330

SWA07340

SWAD7350

SWA07360

SWA07370

SWA07380
1*SIP J!
l*SIMJ!
J!-CXR2+SNE   J! !!SWA07390

SWA07400

J!+CZL2<SNE J!!!SWA07410

SIPJ=SNE{I!*CSE J!+SNE J!>CSE I!
CIPJ=CSE I!RCSE{J!-SNE I!ESNE J!
SIMJ=SNE I!<CSE J!-SNE J!*CSE I!
CIMJ=CSE I!*CSE J!+SNE I!*SNE J!
ABC1=2.<  SIPJ<  CR1-CR2!-CIPJ> {SR1-SR2! !
ABC2=2. 4  SIMJ~ {Cjl-CL2!-CIMJ~  SL1-SL2! !
ABC3=2 ~ /UN<  SNE  J! >  RAR1-RAR2!+CSE  J! +  RBR1-RBR2! !
ABC4=2 ~ /UN~  SNE   J! w  RAL1-RAL2!+CSE J! *  RBL2-RBL1! !
ABC5= EJ2*  SXR2+CIP J-CXR2*SIP J! -EJ1<  SZR1>CIP J-CXR
ABC6= EJ2*  SZL2*CIMJ-CZL2>SIMJ!-EJl>  SZL1<CIMJ-CXL
ABC7=  EJ1 +  SXR1>CSE   J! -CZRl ESNE   J! ! -EJ2> {SXR2<CSE  

C /UN
ABC8= EJl> SXLl>CSE J!+CZL1>SNE J!!-EJ2* SZI 2*CSE 

C /UN
IF MD.EQ.2! GO TO 303
C3 I,J!= BLGH{I,J!+ABC1-ABC2!/TPI
PSI1 I,J!= YLGH I,J!+ABC3+ABC4!/TPI
C3  NI iNJ! =C3  I,J!
C3 I, NJ! = ABC5-ABC6
PSI2 I,J!= ABC7-ABC8
C3 NI,J! =-C3 I,NJ!
IF MD.EQ.1! GO TO 304

303 C2 ipJ!={BLGS I,J! +ABC1+ABC2! /TPI
C4  I, J! =C2  I,J!
PSI 3   I, J! =  YLGS  I, J! +ABC3-ABC4! /TPI
C2  NI,NJ! =C2 { I,J!
C4  NI, N J! =C2 {NI, N J!
C2   I, N J! = ABC5+ABC6

C4 I,NJ!=C2 I,NJ!
PSI4 I,J!= ABC7+ABC8
C2 NI,J!=-C2 I,NJ!
C4 NI,J!=C2 NI,J!

304 IF J-NON�,1,1
7 ZR1=ZR2

YR1=YR2

ZL1=XL2

YLl=YL2

EJ1=EJ2

CR1=CR2

SR1=SR2

CL1=CL2

SL1=SL2

RAR1=RAR2

RBR1=RBR2

RALl=RAL2

RBL1=RBL2

CZRl=CZR2

SXRl=SXR2

CXLl=CXL2

SZL1=SXL2

1 CONTINUE

ICK=O

IF ICAT.EQ.l.AND.K ~ EQ.IXYN! ICK=1
IF ICK.EQ.O! GOTO 778
DO 777 I=1,NOE

DO 777 J=l,NOE

SWA07420

SWA07430
SWA07440

SWA07450

SWA07460

SWA07470

SWA07480

SWA07490

SWA07500

SWA07510

SWA07520

SWA07530

SWA07540

SWAD7550

SWA07560
SWA07570

SWA07580

SWA07590

SWAD7600

SWA07610

SWA07620

SWA07630

SWA07640

SWAD7650

SWA07660

SWA07670

SWA07680

SWAD7690

SWAD7700

SWA07710

SWA07720

SWA07730

SWA07740

SWA07750

SWA07760

SWA07770

SWA07780

SWA07790

SWA07800

SWA07810

SWA07820

SWA07830

SWA07840



41

SWATHPO FORTRAN A SYSTEMFILE:

D2 {I,J! =C2  I,J!
D3  I i J! =C3  I r J!777

IF MD.EQ.2! GO TO 305
CALL KATINV C3,NOE,CN3,1,DOG,ID!
GO TO �1,6!,ID

DO 22 I=1,NON

PAH I! =O.O
PVH I!=0.0

DO 23 J=l,NON

NJ=NON+J
PAH I!=PAH I!+CN3{J,1!<PSI2 I,J!-CN3 NJ,1!*PSI1{I,J!
PVH I! =PVH I!+CN3 J, 1! *PSI1 I,J!+CN3 NJ,l! >PSI2 {I,J!
QPOT3{I!= PVH�!+QQ<PAH I!!*GRS
PAH I!=OMEGA*PAH I!
PVH I!=OMEGA*PVH I!

778

21

23

22

C

CC

C

C
C
C1961

C
C

c1960

C1962

C

C

C1958

C

C1959

C

CC

PRINTOUT OF SOURCE STRENGTH AND PRESSURE ON THE HULL

PAH PVH'!

3l

305

27

24

WRITE�,196l!
FORMAT ' ORDER QC QS'!

DO 1960 J=l,NON

NJ=J+NON

WRITE�,1962! J,CN3 J,1!,CN3 NJ,l!
FORMAT�X,I5,2�Z,E10.4!!

WRITE�,1958!
FORMAT ' ORDER

DO 1959 J=l,NON

WRITE{2,3.962! J,PAH J!,PVH{J!

QAB33={0.,0.!
QAB23=�.,0.!
QAB43=�.,0.!
DO 31 I=1,NON
QAB33=QAB33+QPOT3 I!*FR3{I!*DEL I!
QAB23=QAB23+QPOT3 I!AFR2{I!NDEL I!
QAB43=QAB43+QPOT3 I!*FR4 I!*DEL I!
AK33=AIMAG QAB33!+2.0
BM33= REAL QAB33!*2.0
AM23=AIKAG QAB23!
BM23= REAL QAB23!
AM43=AIKAG QAB43!
BK43= REAL QAB43!

IF  MD. EQ. 1! GO TO 306
CALL MATINV C2,NOE,CN2,1,DOG,ID!
GO TO �7,6!,ID
CALL MATINV C4,NOE,CN4, 1,DOG,ID!
GO TO {24,6!,ID
DO 25 I=1,NON

PAS I!=0.0
pvs{I!=o.o
PAR  I ! =0. 0
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PVR   I! =0. 0
DO 26 J=1,NON

NJ=NON+J

PAS  I! =PAS I!+CN2  J,l! >PSI4 I,J!-CN2  NJ, 1! +PSI3  I,J!
PVS I! =PVS I!+CN2 J,l! *PSI3  I,J!+CN2  NJ,1! >PSI4 I,J!
PAR   I ! =PAR   I! +CN4   J, 1! <PS 14   I, J! -CN4  N J, 1! *PS I 3   I, J!

26 PVR I! =PVR I!+CN4 J,1! <PSI3 I,J!+CN4 NJ,l! >PSI4 I,J!
QPOT2  ! ! =  PVS   I! +QQ<PAS  I ! ! *GRS
QPOT4  I ! =  PVR   I! +QQ*PAR   I! ! <GRS
PAS   I ! =OMEGA% PAS   I !
PVS  I! =OMEGA*PVS   I!
PAR I! =OMEGA*PAR{I!

25 PVR   I! =OMEGA*PVR  I !

306 QF2=�.,0.!
QF3= �.,0- !
QF4= �.,0 !
QH2=�.,0-!
QH3=�.,0.!
QH4=� ' gO-!
VT2=0.0

VT3=0 ~ 0

VT4=0 ~ 0

DO 32 I=1,NON

El=EXP UNW*YY I!!>DEL l!
Sl=UNW~XX{I!+SBETA
CKYSB=COS S1!

SKYSB=SIN {81!
EZ=El/DEL I!<OMEGA
NI=NON+I

QAB22=�.,0 ' !
QAB42=�-iO-!
QAB24=� ' .0 ' !
QAB32= O.gO.!
QAB34= O ,0 !
QAB44=�.,0.!
DO 37 I=l,NON

QAB22=QAB22+QPOT2 I!+FR2 I!<DEL I!
QAB42=QAB42+QPOT2 I!RFR4 I!*DEL I!
QAB24=QAB24+QPOT4 I!*FR2 I!+DEL I!
QAB32=QAB32+QPOT2 I!AFR3 I!'DEL I!
QAB34=QAB34+QPOT4 I!*FR3{I!*DEL I!

37 QAB44=QAB44+QPOT4 I!RFR4 I!RDEL I!
AM22=AIMAG QAB22!+2.0
BM22= REAL QAB22!+2.0
AM42=AIMAG QAB42!*2.0
BM42= REAL QAB42!"2.0
AM24=AIMAG QAB24!*2.0
BM24= REAL QAB24!>2.0
AM44=AIMAG QAB44!+2-0
BM44= REAL QAB44!*2.0
AM32=AIMAG QAB32!
BM32= REAL QAB32!
AM34=AIMAG QAB34!
BM34= REAL QAB34!
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33
CSYZL= CSE I! >SYZL

SBPC=SCYZLRSBETA+CSYZL

QF2=QF2"QQ+SSYZL
QF4=QF4+QQ>FR4 I!<SYZL
QH2=QH2-SBPC>QPOT2 I!
QH4=QH4-SBPC*QPOT4 I!
IF ML.EQ.O! GO TO 3234
IF MD.EQ.2! GO TO 35
VT2=VT2-SNE l!>CYZL
VT4=VT4+FR4 I! CYZL
IF MD.EQ.l! GO TO 32
VT3=VT3+CSYZL35
CONTINUE32

Il I,J!
I2 I,J!

I3 I,J!
I4 I,J!42

41

DN2 I,l!=0.0
DN3 NI,1!=0 0
DN2 NI,1!=-EZC FR2 I!*CKYSB+FR3 I!ASKYSB!
DN3 I,l!=EZ< FR2 I!+SKYSB-FR3 I!<CKYSB!
CYZL=CKYSB>E1

SYZL=SKYSB<E1

SSYZL=SYZL*SNE I!
IF MD.EQ.2! GO TO 33
CCYZL=CYZL~CSE I!
QF3 =QF3 +CCYZL
QH3 =QH3 +QQ*QPOT3 I!* CCYZL+SSYZL<SBETA!
IF MD.EQ.l! GO TO 3'4
SCYZL=-SNE l!~CYZL

Q5=-QQ*UNW+XSTA *CBETA
Q5=CEXP Q5!+2.0
Q6=Q5~GR

Q7=Q5*OMEGAW
QF2=QF2+Q6
QF3=QF3~Q6

QF4=QF4~Q6

QH2=QH2*Q7
QH3=QH3~Q7
QH4=QH4~Q7

IF ICK.EQ.O! GOTO 6
QFH2=QF2+QH2
QFH3=QF3+QH3
QFH4=QF4+QH4
CALL MATINV D2,NOE,DN2,1,DOG,ID!
CALL MATINV D3,NOE,DN3,1,DOG,ID!
DO 41 I=1,NON

PAS  I! =0. 0
pvs I!=o.o
PAH I!=0.0
PVH  I! =0. 0
DO 42 J=l,NON

NJ=NON+J

PAH I! =PAH  I!+DN3 J,l! >PSI2 I,J!-DN3 NJ,l! *PS
PVH I!=PVH I!+DN3 J,l!+PSI1 I,J!+DN3 NJ,l!*PS
PAS I!=PAS  I!+DN2 J,l! *PSI4 I,J! -DN2  NJ,l! *PS
PVS   I! PVS  I ! +DN2   J   1 ! *PS I 3   I ~ J! +DN2  N Jg 1 ! +PS
QDE I! = PVH I!+QQ*PAH I! ! ~GRS* -QQ!
QDO  I! =  PVS   I!+QQ+PAS  I! ! +GRS+QQ
QRW=-OMEGAW*QQ
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GRAV,HSTAgNSP,OM

,ZUNIT,XL�1!

�7! ZETAA ZDECK
g XI �'7! r DX �6!

QTR=2.0*QRW

QD2=�.,0.!
QD3=�.,0.!
QD4=�.,0.!
QL2=�.,0.!
QL3= orro.!
QL4=�.,0.!
DO 43 I=1,NON

QD2=QD2+QDO I!rgFR2 I!>DEL I!
QD4=QD4+QDO I!*FR4 I!*DEL I}
QD3=QD3+QDE I!<FR3 I!+DEL I}
QL2=QL2+QDE I!*FR2 I!<DEL I!
QL4=QL4+QDE I!<FR4�!*DEL I!

43 QL3=QL3+QDO I!<FR3 I!~DEL I!
QD2=QD2g QTR
QD3=QD3+QTR

QD4=QD4>QTR
QL2=QL2<QRW
QL3=QL3*QRW

QL4=QL4*QRW
6 RETURH

END
SUBROUTINE DYLOAD VLOAD,ETA,A,B,XI,DX,CBET,RHOg

C, MD, ZCG!
IMPLICIT COMPLEX Q!
COMPLEX VLOAD�!rETA�!gZUNIT
COMMOH/CMFRDB/QDD�!rQL2rQL3rQL4gQFH2rQFH3rQFH4

C, YL�1!,ICAT,IXYN
COMMOH/DYOD/V02�7},V03�7!,V04�7},V05�7!,V06

C g BET g XCGP r YCGP ZCGP g YBP g C33 r C35 GMASS r WN
DIMEHS ION VDA � 7!, VDB �7!, VDC �7!, A � r 6!, B �, 6!

C, VDE �7!, VDF �7!
Q=  Or g 1. !
VLOAD �! = �., 0. !
DMN=GMASS+GRAV

GMASH=GMASS>0.5

CH3=C3380.5

CH5=C35*0.5

OM2=0MROM

DO 10 I=1,HSTA

WA=WH>XI I}gCBET
WAC=COS WA!
WAS=SIN WA!

IF MD.EQ.2! GO TO 40
VDA I!=WAC*VQ2 I!
V02   I ! =WAS% V02   I !
VDB I! =WACRV04 I}
V04 I! =WAS>VQ4 I}
VDC  I! =VDA  I ! *XI  I !
V06  I ! =V02  I! *XI  I !
IF MD.EQ.1! GO TO 10

40 VDE I!=WAC*V03 I!
V03  I! =WASg V03  I!
VDF I!=VDE I!*XI I!
V05 I!=V03 I!"XI I!

10 CONTINUE
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IF MD.EQ.2! GO TO 50
WC2=TRAP DX,VDA,NSTA,NSP!
WS2=TRAP DZ,VOZ,NSTA,NSP!
WC4=TRAP DX,VDB,NSTA,NSP!
WS4=TRAP  DX r V04 r NSTA s NSP !
WC6= TRAP  DX, VDC, NSTA, NSP !
WS6=TRAP  DX, V06, NSTA, NSP!

IF ND.EQ.1! GD TD 30
WC3= TRAP  DX, VDE, NSTA, NSP !50

�! SWA10350

C, DX �6!

10

20

VLOAD�! =ETA�! « Q»OM»B{2i 3!-OM2»A�i3! !+ETA�!»  Q»OM*B�,5!-OM
CA �, 5! ! -RHO*GRAV«ZETAA*  WC2-Q»WS2! -RHO»QDD �!
VLOAD �! =ETA �!»  YBP»CH3+Q*ON»B �, 3! -OM2*  A �, 3! +GMASH» YCGP! !

C+ETA �!»   YBP*CH5+Q*OM*B �, 5! -OM2»  A �, 5! -YCGP*XCGP«GMASH! ! -RHO
C» GRA V*ZETAA*  WC4-Q*WS4! -RHO» QDD �!
VLOAD�! =ETA�! * Q»DM»B �,3!-DM2*A�,3! !+ETA�!»  Q»OM*B�«5!

C-OM2*A �, 5! ! -RHO»GRAV»ZETAA« WC6-Q»WS6! -RHO«QDD �!

WS3= TRAP  DX, V03 i NSTA i NSP !
WC5=TRAP DX,VDF,NSTA,NSP!
WS5=TRAP DZ,V05,NSTA,NSP!
VLDAD�! =ETA�! » Q*OM«B�,2!-DM2«A�,2!!+ETA�! » YBP»CH3+Q*DM

C*B�,4!-OM2« A�,4!+GMASH»YCGP!! +ETA�! * Q*OM*B�,6!-OM2»A�,6!
C-Q«RHD»GRAV*ZETAA« WC3-Q»WS3!-RHO*QDD�!

VLDAD�! =ETA�!» Q"OM»B�g2!-OM2«A�,2!!+ETA�!* YBP*CH5+Q*OM
C»B�,4!-ON2* A�, 4! � YCGP*ZCGP»GMASH!!+ETA�! » Q«OM«B�,6! -OM2
C* A�,6! � YCGP*ZCGP»GNASH!!+Q*RHD«GRAV«ZETAA* WC5-Q*WS5!+RHO*QDD
VLOAD�!=VLOAD�!+DM2»GMASH«  ZCGP-ZCG!*ETA�!-ZCGP*ETA�!!
VLDAD�!=VLOAD�!+0M2»GNASH»  ZCGP-ZCG!«ETA�!+XCGP«ZCGP«ETA�!
VLOAD �! =VLOAD �! +ZDEC ~* VLOAD �!
VLOAD �! =VLOAD �! +OM2»GNASH»  XCGP»ZCGP» ETA �! +YCGP«ZCGP»ETA �!

C-XCGP«ETA�!!
VLDAD�!=VLDAD�!+OM2*GNASH*XCGP*ETA�!
VLOAD�!=VLOAD�!+OM2»GNASH»XCGP«ETA�!

30 RETURN

END
SUBROUTINE ABSUPH A,B,A23,B23,A43,B43,XI,DX,NSTA,NSP!
DIMENSION A�,6!,B�,6!,A23�7!,B23�7!,A43�7!,B43�7!,XI�7!

DIMENSION ZA2 �7!,XB2 �7!,XA4 �7!,XB4 �7!
A �, 3! =TRAP  DZ, A23, NSTA, NSP!
B �, 3! =TRAP  DZ, B23, NSTA, NSP!
A �, 3! =TRAP  DX, A43, NSTA, NSP!
B �, 3! =TRAP  DX, B43, NSTA, NSP!
DO 10 I=1,NSTA

ZA2  I! =ZI {I! *A23�!
ZB2   I ! =XI   I! «B23 { I !
XA4   I! =XI   I ! «A43  I !»  -l. !
ZB4   I! =ZI   I! *B43  I!»  -l. !
A�, 3! =TRAP  DX,XA2,NSTA, NSP!
B �, 3! = TRAP  DX, XB2, NSTA, NSP!
A �, 5! =TRAP  DZ, XA4, NSTA, NSP!
B �, 5! =TRAP  DZ, XB4, NSTA, NSP!
DO 20 I=1,NSTA

ZA2 I!=XI I! ZA2 I! ~  -1.!
KB2 I!=KI I!*XB2 I!» -l.!
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A�,5!=TRAP DX,ZA2,NSTA,NSP!
B�,5!=TRAP DZ,ZB2,NSTA,NSP!
A�,5!=A�,3!« -1.!
B�,5!=B�,3!* -l.!
RETURN

END
SUBROUTINE ABSWRY A,B,A32,B32,A34,B34,XI,DX,NSTA,NSP!
DIMENSION A�,6!, B�,6!,A32�7!,B32�7!,A34�7!,B34�7!,ZI�7!

C, DZ �6!
DIMENSlON XA2 �7!,XB2 �7!,KA4 �7!,XB4 �7!
A �, 2! =TRAP  DX,A32, NSTA, NSP!
B �,2! =TRAP  DX,B32,NSTA,NSP!
A �, 4! =TRAP  DX,A34, NSTA, NSP!
B �,4! =TRAP  DZ,B34,NSTA,NSP!
DO 10 I=1,NSTA

ZA2  I! =XI  I! «A32  I !
ZB2  I! =ZI  I! *B32  I !
ZA4  I ! =XI   I ! «A34  I ! *  -1. !

10 ZB4  I! =XI  I! «B34  I ! *  -1- !
A �, 6! =TRAP  DZ,ZA2, NSTA, NSP!
B �, 6! =TRAP  DX,ZB2, NSTA, NSP!
A �,4! =TRAP  DZ,ZA4, NSTA, NSP!
B � r 4! =TRAP  DX ZB4 NSTAr NSP!
DO 20 I=1,NSTA

XA2  I ! =ZI  I! «XA2  ! ! *  -1. !
20 XB2  I! =ZI  I! *XB2  I ! « -1. !

A �,6! =TRAP  DX,XA2,NSTA,NSP! .
B� ~ 6! TRAP DX ZB2rNSTA NSP!
A�,2!=A{3,6!  -1.!
B �,2! =B �, 6! *  -1. !
RETURN

END
SUBROUTINE SPCTRM GRAV,NW,NSP,NROMS,MD,ML,V,LS,LL,BAT!
COMMON/SCREST/RSE2�0,10!,RSE3�0,10!,RSE4�0,10!,RSE5�0,10!,

CRSE6�0,10!,RSV2�0, 10! RSV3�0r10! rRSV4�0r10! rRSV5�0r10! r
CRSV6�0,10!,ALPHA�0!,ZETA13�0!,OMP{10!

COMMON/SPTM/OMEGAM�0!,OMEGA�0! ,OMEGAE�0!,ESPC1�0! r
CESPC2 �0!, ESPC3 �0!, ESPC4 �0! r ESPC5 �0!, ESPC6 �0!, VSPCl �0!
CVSPC2 �0!, VSPC3 �0!, VSPC4 �0!, VSPC5 �0!, VSPC6 �0!

DIMENSION SPCSW �0, 10!,DZW�9!,E1�0!, E2 �0!,E3 �0!,E4�0!, E5�0!
C r E6 �0! r Vl �0! r V2 �0! r V3 �0! r V4 �0! r V5 �0! r V6 �0! r SPCWW �0r 10!

GR=GRAV

NRS=NROMS-1

IF LL.GE.2! GO TO 21

DO 1 I=1,NW

ZT13=ZETA13 I!
OMPW=OMP I!

IF OMPW.LE.0.001! GO TO 2
OMPW4=0MPW«OMPW

OMPW4=OMPW4«OMPW4

OMPW5=0MPW4«OMPW

ALPA=0.3125«OMPW4*ZT13«ZT13

BETA=1.25*OMPW4

GO TO 3

2 ALPA=0.0081«GR*GR

BETA=4.0*ALPA/ZT13/ZT13
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3 DO 4 J=l, NROMS

OM4=OMEGA   J! >OMEGA   J!
OM4=OM4*OM4

OM5=OM4*OMEGA J!

CHCK=-BETA/OM4
IF CHCK.LT.-50. ! SPCWW J,I!=0.0

4 IF{CHCK.GE.-50. ! SPCWW J,I!=ALPA/OM5*EXP{CHCK!
1 CONTINUE

21 IF LS.EQ.0! GO TO 29
AL=ALPHA LL!/57.29578
CALS=COS{AL!
CALS=CAI S*CALS

29 DO 30 I=1,NW

DO 30 J=l,NROMS

SPCSW   J, I ! =SPCWW   J, I !
IF LS.EQ.O! GO TO 30
SPCSW{J,I!=CALSASPCWW J,I!~2.0/3.14159

30 CONTINUE

DO 10 I=1,NRS

10 DXW I!=OMEGA I+1!-OMEGA I!
DO ll J=l, NROMS

IF MD.EQ.2! GO TO 12
ESPC3 J!=ESPC3 J!*ESPC3 J!
ESPC5 J!=ESPC5 J!RESPC5 J!
IF V.GT.0.001! GO TO 13
IF ML.EQ.O! GO TO 13
VSPC2 J!=VSPC2 J!*VSPC2 J!
VSPC4 j!=VSPC4 J!RVSPC4 J!
VSPC6 J!=VSPC6 j!*VSPC6 J!

13 IF MD.EQ.1! GO TO 11
12 ESPC2{J!=ESPC2 J!<ESPC2 J!

ESPC4 J!=ESPC4 J!*ESPC4 j!
ESPC6 J!=ESPC6 J!*ESPC6 J!
IF V.GT.0.001! GO TO 11
IF ML.EQ.O! GO TO 11
VSPC3 J!=VSPC3 J!*VSPC3 J!
VSPC5 J!=VSPC5 J!*VSPC5 J!

11 CONTINUE
IF LS.EQ.O! WRITE�,3001! V,BAT
DO 5 I=1,NW

ZT13=ZETA13 I!
OMPW=OMP I!

OP=OMPW

IF OP.GT.0.001! GO TO 71
OMPW=0.4013<SQRT GRAV/ZT13!

71 IF LS.EQ.O! GO TO 72
GO TO 73

72 IF OP.GT.0.001! WRITE�,3015!
IF OP.LE-0.001! WRITE�,3016!
WRITE � i 3002! I i ZT13 p OMPW

73 DO 6 J=l,NROMS

A=SPCSW   J, I !
IF MD.EQ.2! GO TQ 7
E3   J! =ESPC3   J! +A
E5 j! =ESPC5 J! RA
IF V.GT.0.001! GO TO 14

SWA11210

SWA1 1220

SWA11230

SWA11240

SWA11250

SWA1 1260

SWA11270

SWA11280

SWA11290

SWA11300

SWA11310

SWA11320

SWA11330

SWA11340

SWA11350

SWA11360

SWA11370

SWA11380

SWA11 390

SWA11400

SWA11410

SWA11420

SWA11430

SWA11440

SWA11450

SWA11460

SWA11470

SWA11480

SWA11490

SWA11500

SWA11510

SWA11520

SWA11530

SWA11540

SWA11550

SWA11560

SWA11570

SWA11580

SWA11590

SWA11600

SWA11610

SWA11620

SWA11 630

SWA11640

SWA11 650

SWA11660

SWA11670

SWA11680

SWA1 1690

SWA11700

SWA11710

SWA11720

SWA11730

SWA11740

SWA11750

SWA11760
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3,H10E3

IF ML.EQ.O! GO TO 14
V2 J!=VSPC2 J!AA
V4 J!=VSPC4 J!RA
V6 J!=VSPC6 J!AA

14 IF MD.EQ.l! GO TO 6
7 E2 J!=ESPC2 j�A

E4 j!=ESPC4 j!NA
E6 J!=ESPC6 J!+A
IF V.GT.0.001! GO TO 6
IF ML.EQ.0! GO TO 6
V3 J!=VSPC3 J!*A
V5 J!=VSPC5 J!+A

6 CONTINUE

IF MD.EQ.2! GO TO 8
RMSE3=TRAP DXW,E3,NROMS,NSP!
RMSE5=TRAP DZW,E5,NROMS,NSP!
IF LS-EQ.O! GO TO 22
RSE3 LL,I!=RMSE3
RSE5 LL,I!=RMSE5
GO TO 23

22 RMSE3=SQRT RMSE3!
RMSE5=SQRT RMSE5!
HMSE3=RMSE3*1.4142

HMSE5=RMSE5>1.4142

H13E3=RMSE3+2.0

H13E5=RMSE5>2.0

H10E3=RMSE3*3.95

H10E5=RMSE5>3.95

WRITE�,3003!

WRITE�,3004!  OMEGA K!,SPCSW K
CNROMS!

WRITE�,3005! RMSE3,HMSE3,H13E
WRITE�,3006!

WRITE�,3004!  OMEGA K!,SPCSW K
CNROMS!

WRITE�,3005! RMSE5,HMSE5,H13E5

23 IF V.GT.0.001! GO TO 15
IF ML.EQ.O! GO TO 15
RMSV2 TRAP DXWiV2 NROMS NSP!
RMSV4=TRAP DXW,V4,NROMS,NSP!
RMSV6=TRAP DXW,V6,NROMS,NSP!
IF LS.EQ.O! GO TO 24
RSV2 LL,I!=RMSV2
RSV4 LL,I!=RMSV4
RSV6 LL,I!=RMSV6

GO TO 25

24 RMSV2=SQRT RMSV2!
RMSV4=SQRT RMSV4!
RMSV6=SQRT RMSV6!
HMSV2=RMSV2*1.4142

HMSV4=RMSV4+1.4142

HMSV6=RMSV681.4142

Hl3V2=RMSV2*2.0

H13V4=RMSV4*2.0

H13v6=RMsv6>2.0

H10VZ=RMSV2>3 ' 95

, I !, ESPC3  K!, E3  K!, OMEGAE  K!, K 1 f

,I!,ESPC5 K!,E5 K!,OMEGAE K!,K=1,

,H10E5

SWA11770

SWA11780

SWA11790

SWA11800

SWA11810

SWA11820

SWA11830

SWA11840

SWA11850

SWA11860

SWA11870

SWA11880

SWA11890

SWA11900

SWA11910

SWA11920

SWA11930

SWA11940

SWA11950

SWA11960

SWA11970

swA11980

SWA11990

SWA12000

SWA12010

SWA12020

SWA12030

SWA12040

SWA12050

SWA12060

SWA12070

SWA12080

SWA12090

SWA12100

SWA12110

SWA12120

SWA12130

SWA12140

SWA12150

SWA12160

SWA12170

SWA12180

SWA12190

SWA12200

SWA1221.0

SWA12220

SWA12230

SWA12240

SWAa225o

SWA12260

SWA12270

SWA12280

SWAa2290

SWA12300

SWA12310

SWA12320
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H 1 OV4=RMSV4< 3 . 95

Hl OV6=RMSV6*3. 95

WRITE�, 3007!
WRiTE { 2, 3 004!  OMEGA  K ! r SPCSW  K, I !, VSPC2  K!

CNROMS !
WRITE {2, 3005! RMSV2, HMSV2, Hl3V2 r HlOV2
WRITE   2, 3 008!
WRITE { 2, 3004!  OMEGA   K! r SPCSW   K, I !, VSPC4  K!

CNROMS !
WRITE � 3005! RMSV4 rHMSV4 Hl3V4 rH10V4
WHITE�, 3009!
WRI TE �, 3004!  OMEGA  K!, SPCSW  K, I !, VSPC6  K!

CNROMS !
WR I TE �, 3005! RMSV6 r HMSV6,H1 3V6 r H1 OV6

25 CONTINUE

15 IF MD ~ Eg.l!GO TO 5
8 RMSE2 =TRAP   DXW, E2, NROMS, NSP !

RMSE4=TRAP   DZW, E4 r NROMS, NSP !
RMSE6=TRAP   DZW r E6 r NROMS r NSP !
IF LS.EQ.O!GOTO 26
RSE2   LL, I ! =RMSE2
RSE4   LL, I ! =RMSE4
RSE6   LL, I ! =RMSE6
GO TO 27

26 RMSE2=SQRT  RMSE2 !
RMS E4=SQRT   RMS E4 !
RMSE6=SQRT   RMS E6 !
HMSE2=RMSE2* 1 . 4 1 42

HMSE4=RMSE4> 1 ~ 41 42

HMSE6=RMSE6* 1 . 4 1 42

Hl 3E2=RMSE2 <2 ~ 0
Hl 3E4=RMSE4< 2 . 0

H 1 3E6=RMSE6 % 2 ~ 0

H 1 OE2 =RMSE2 + 3 . 95

H l OE4=RMS E4* 3 ~ 9 5

H 1 OE6=RMSE6* 3 . 95

WRITE �, 301 0!
WRITE �, 3004!  OMEGA  K! r SPCSW  K, I ! ESPC2  K!

CN ROM S !
WRITE � r 3005! RMSE2, HMSE2, H13E2,H10E2
WRITE�, 3011!
WRITE �, 3004!  OMEGA  K!,SPCSW  K, I !,ESPC4  K!

CNROMS !
WR I T E   2, 3 0 0 5 ! RM S E 4, HM S E 4, H 1 3 E 4, H 1 0 E 4
WRiTE �, 3012!
WRITE �, 3004!  OMEGA  K!, SPCSW  K, I !, ESPC6   K !

CNROMS !
WRITE�, 3005! RMSE6, HMSE6, H 1 3E6, H 1 OE6

27 IF V ~ GT.O.001!GO TO 5
IF  ML ~ EQ. 0! GO TO 5
RMSV3=TRAP  DXW, V3, NROMS, NSP!
RMSV5=TRAP   DXW r V5 r NROMS r NSP !
IF LS-EQ.O!GO TO 28
RSV 3   LL, I ! =RMSV 3
RSV 5   LL, I ! =RMSV 5
GO TO 5

r V2  K!,OMEGAE  K!, K=1,

, V4  K!, OMEGAE  K!,K=1,

, V6  K!, OMEGAE  K!, K=1,

, E2  K!, OMEGAE  K!,K=1,

rE4 K!rOMEGAE K!rK=l r

r E6  K! OMEGAE  K! r K 1 r

FILE: SWATHPO FORTRAN A

SWA1 23 30

SWA1 2340

SWA 1 2 3 5 0

SWA1 2 360

SWA 1 2 3 7 0

SWA12380

SWA1 2390

SWA 1 24 00

SWA1 241 0

SWA 1 242 0

SWA 1 243 0

SWA 1 2440

SWA 1 245 0

SWA 1 2460

SWA 1 247 0

SWA 1 248 0

SWA1 2 49 0

SWA 1 2 500

SWA12510

SWA 1 2 5 2 0

SWA 1 2 5 3 0

SWA 1 2 540

SWA1 2550

SWA 1 2 560

SWAl 2570

SWA1 2 580

SWA1 2590

SWA1 2600

SWA1 261 0

SWAl 2 620

SWA1 2630

SWAl 2 640

SWA1 2650

SWA 1 2 660
S WA 1 2 6 7 0

S WA 1 2 6 8 0

S WA 1 2 6 9 0

SWA12 700

SWA12710

SWAl 2720

SWA 1 2 7 3 0

SWA1 2 740

SWA 1 2 7 5 0

SWA1 2 760

SWA1 2 770

SWA1 2 780

SWA1 2790

SWA 1 2 800

SWA 1 2 8 1 0

SWA 1 2 8 2 0

SWA12830

SWA 1 2 8 40

SWA 1 2 8 5 0

SWA 1 2 8 60

SWA 1 2870

SWA 1 2880
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28 RMSV3=SQRT RMSV3! SWA12890
RMSV5=SQRT RMSV5! SWA12900
HMSV3=RMSV3<1.4142 SWA12910
HMSV5=RMSV5+1.4142 SWA12920

H13V3=RMSV3*2.0 SWA12930
H13V5=RMSV5<2.0 SWA12940
H10V3=RMSV3*3.95 SWA12950

H10V5=RMSV5+3.95 SWA12960
WRITE�,3013! SWA12970
WRITE�,3004!  OMEGA K!,SPCSW K,I!,VSPC3 K!,V3 K!,OMEGAE K!,K=1, SWA12980

CNROMS! SWA12990
WRITE�r3005! RMSV3rHMSV3rH13V3,H10V3 SWA13000
WRITE�,3014! SWA13010
WRITE�,3004!  OMEGA K!,SPCSW K,I!,VSPC5 K!,V5 K!,OMEGAE K!,K=1, SWA13020

CNROMS! SWA13030
WRITE�,3005! RMSV5,HMSV5,H13V5,HlOV5 SWA13040

5 CONTINUE SWA13050
3001 FORMAT ////1X,'IRREGULAR SEA-WAY RESPONSES :'/1Z,'LONG CRESTED SEASWA13060

1-WAY'/1Xr 'SHIP SPEED  FT/SEC! =',F10 ~ 5/lX, 'WAVE HEADING ANGLE  DEGSWA13070
2REE! =',F10.5/lX,'SEA SPECTRUM ; PIERSON-MOSKOWITZ SPECTRUM FOR FUSWA13080
3LLY DEVELOPED SEA'/16Z,'OTHERWISE BRETSCHNEIDER SEA SPECTRUM'///! SWA13090

3002 FORMAT�X, 'NUMBER OF SEA SPECTRUM = ',I2/5Z,'SIGNIFICANT WAVE HE1SWA13100
1GHT Hl/3! FT! =',F10.5/5Z,'PEAK WAVE FREQ.OF THE SPECTRUM RAD/SEC!SWA13110
2 =',F10.5 ///Tll, ' WASWA13120
3VE FREQ.',T26,'SPECTRAL DENSITY',T46,'R.A.O.',T66,'SPETRAL DENSITYSWA13130
4 r Tl 00, ' WAVE FREQ . OF ' /T 1 1, '  RAD/SEC ! ', T26, ' OF SEA-WAY ', T46, '    FT,RSWA1 3 1 40
5ADrTON,TON~',T66,'OF RESPONSE',T100,'ENCOUNTER'/T26,' FTrr>2*SEC!',SWA13150
6T46,'FT! /FT!*>2 ',T66,' FT,RAD,TON,TONwFT! ',T100,' RAD/SEC!'/SWA13160
7T66,'**2~SEC'/! SWA13170

3003 FORMAT //T118,'HEAVE FT!'! SWA13180
3004 FORMAT Tll,F10.5,T26,G15.6,T46,G15.6,T66rG15 ~ 6,T100,F10.5! SWA13190
3005 FORMAT{/13X,'R.M.S. OF THE PROCESS  AMPLITUDE! =',T60,G15.6/13Zr'RSWA13200

1.M.S. OF THE PEAKS{AMPLITUDE!',T60,G15.6/13X,'SIGNIFICANT RESPONSESWA132l0
2�/3! AMPLITUDE!',T60,GL5.6/13Xr'AVERAGE 1/1000 RESPONSE  AMPSWA13220
3LITUDE! ',T60,G15.6///! SWA13230

3006 FORMAT //T118, ' PITCH  RAD! ' ! SWA13240
3007 FORMAT  //Tl 18 r TRANSF /Tl 18 r  TON! ! SWA13250
3008 FORMAT //T118r'BENMOM'/T118r' TON<FT!'! SWA13260
3009 FORMAT //T118,'YAWMOM'/T118r' TON*FT!'! SWA13270
3010 FORMAT  //T118, ' SWAY  FT! ' ! SWA13280
3011 FORMAT{//Tll.8r'ROLL RAD!'! SWA13290
3012 FORMAT //T118,'YAW RAD!'! SWA13300
3013 FORMAT //Tll8,rVERTSF'/T118,' TON!'! SWA13310
3014 FORMAT //T118, ' TORMOM'/T118, '  TON FT! ' ! SWA13320
3015 FORMAT /5Z,'BRETSCHNEIDER SEA SPECTRUM'! SWA13330
3016 FORMAT{/5X,rPIERSON-MOSKOWITZ SEA SPECTRUM' ! SWA13340

RETURN SWA13350
END SWA13360

SUBROUTINE SHORT MD,ML,NW,V,NALPHA,BER,GRAV! SWA13370
COMMON/SCREST/RSE2�0,10!,RSE3�0,10!,RSE4�0,10!,RSE5�0,10!, SWA13380

CRSE6 �0 r 10! RSV2 �0 10! r RSV3 �0 10! r RSV4 �0 10! RSV5 �0 r 10!   SWA1 3390
CRSV6 �0, 10!, ALPHA �0!, ZETA13 �0!, OMP �0! SWA13400

DIMENSION DAP�1!rSE2�2!rSE3�2!,SE4�2!,SE5�2!,SE6�2!, SWA13410
C SV2�2!,SV3�2!,SV4{12!,SV5�2!,SV6�2! SWA13420

DATA SE2/12~0.0/rSE3/12*0.0/,SE4/12>0.0/,SE5/12>0.0/rSE6/12*0.0/r SWA13430
C SV2/12+0.0/rSV3/12<0.0/rSV4/12*0.0/,SV5/12<0.0/,SV6/12<0.0/ SWA13440
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NA=NALPHA+1

NB=NA+1

WRITE�,3100! V,BER
DAP�!= ALPHA�!+90.!/57-29578
DAP NA!= 90.-ALPHA NALPHA!!/57.29578
DO 10 I=2,NALPHA

10 DAP I!= ALPHA ?!-ALPHA I-1!!/57.29578
DO 5 I=1,NW

DO 82 J=1,NALPHA

SE2 J+1!=RSE2 J,I!
SE3   J+1! =RSE3  J, I!
SE4  J+1! =RSE4  J, I!
SE5   J+1! =RSE5  J, I!
SE6   J+1! =RSE6   J, I !
SV2   J+1! =RSV2  J, I!
SV3   J+I! =RSV3  J, I!
SV4   j+1! =RSV4   J, I !
SV5   J+1! =RSV5   J, I !

82 SV6   J+1! =RSV6   J, I!
ZT13=ZETA13 I!
OMPW=OMP I!
OP=OMPW

IF OP.GT.0.001! GO TO 72
OMPW=0.4013*SQRT GRAV/ZT13!

72 IF OP.GT.0.001! WRITE�,3015!
IF OP.LE ~ 0 ~ 001! WRITE�,3016!
WRITE�,3101! I,ZT13,OMPW
IF MD.EQ.2! GO TO 8
RMSE3=TRAP DAP,SE3,NB,1!
RMSE5=TRAP DAP,SE5,NB,1!
RMSE3=SQRT RMSE3!
RMSE5=SQRT RMSE5!
HMsE3=RMsE3<1.4142

HMsES=RMSE5>1.4142

H13E3=RMSE3*2.0

H13E5=RMsE5~2.0

HaOE3=RMsE3*3.95

H10E5=RMSE5>3.95

WRITE�,3003!
WRITE�,3102!  ALPHA K!,RSE3 K,I!,K=1,NALPHA!
WRITE�,3005! RMSE3,HMSE3,H13E3,H10E3
WRITE�,3006!
WRITE�,3102!  ALPHA K!,RSE5 K,I!,K=1,NALPHA!
WRITE�,3005! RMSE5,HMSE5,H13E5,H10ES
IF V.GT.0.001! GO TO 15
IF ML.EQ.O! GO TO 15
RMSV2=TRAP DAP,SV2,NB,1!
RMsv4=TRAP DAP,Sv4,NBga!
RMSV6=TRAP DAP,SV6,NB,l!
RMSV2=SQRT RMSV2!
RMSV4=SQRT RMSV4!
RMSV6=SQRT RMSV6!
HMsV2=RMSV2>1.4142

HMSV4=RMSV4<1.4142

HMSV6=RMSV6<1.4142

Ha3v2=RMsv2+2.0

SWA13450

SWA13460

SWA13470

SWA13480

SWA13490

swA13500

SWA13510

SWA13520

SWA13530

SWA13540

SWA13550

SWA13560

SWA13570

SWA13580

SWA13590

SWA13600

SWA13610

SWA13620

SWA13630

SWA13640

SWA13650

SWA13660

SWA13670

SWA13680

SWA13690

SWA13700
SWA13710

SWA13720

SWA13730

SWA13740

SWA13750

SWA13760

SWA13770

SWA13780

SWA13790

SWA13800

SWA13810

SWA13820

SWA13830
SWA13840

SWA13850

SWA13860

SWA13870

SWA13880

SWA13890

SWA13900

SWA13910

SWA13920

SWA13930

SWA13940

SWA13950

SWA13960

SWA13970

SWA13980

SWA13990

SWA14000
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H13V4=RNSV4~2.0

H13V6=RKSV6*2.0

H10V2=RKSV2 R 3 . 95

H10V4=RKSV4*3.95

H10V6=RKSV6*3.95

WRITE�,3007!
WRITE � g 310Z!  ALPHA  K! g RSV2  K i I ! K=1 g NALPHA!
WRITE �, 3005! RMSV2, HMSV2, H13V2, H10V2
WRITE �, 3008!
WRITE � g 3102!  ALPHA  K! i RSV4  K I ! K � 1 i NALPHA!
WRITE �, 3005! RMSV4, HMSV4, HJ 3V4, HlOV4
WRITE�,3009!
WRITE�,3102!  ALPHA K!,RSV6 K,I!,K=1,NALPHA!
WRITE� 3005! RMSV6 HMSV6gH13V6yHlOV6

15 IF MD.EQ.1! GO TO 5
8 RKSE2=TRAP DAP,SE2,NB,1!

RMSE4 TRAP DAPgSE4gNBgl!
RKSE6=TRAP DAP,SE6,NB,1!

RMSE2=SQRT RKSE2!
RMSE4=SQRT RKSE4!
RNSE6=SQRT RMSE6!
HMSEZ=RMSEZ < 1. 4142

HMSE4=RKSE4*1.4142

HMSE6=RMSE6 1.4142

H13E2=RNSE2*2.0

H13E4=RMSE4~2.0

H13E6=RMSE6+2.0

H10E2=RMSE2*3-95

H10E4=RMSE4*3.95

H10E6=RMSE6~3.95

WRITE �, 3010!
WRITE �, 3102!  ALPHA  K!, RSE2  K, I !, K=1, NALPHA!
WRITE �, 3005! RMSEZ, HMSE2, H13E2, H10E2
WRITE �, 3011!
WRITE �, 3102!  ALPHA  K!, RSE4  K, I !, K=1, NALPHA!
WRiTE�,3005! RMSE4,HMSE4,H13E4,H10E4
WRITE�,3012!
WRITE�,3102!  ALPHA K!,RSE6 K,I!,K=1,NALPHA!
WRITE�,3005! RMSE6,HMSE6,H13E6,H10E6
IF V.GT.0.001! GO TO 5
IF NL-EQ.O! GO TO 5
RMSV3=TRAP DAP,SV3,NB,l!
RKSV5=TRAP DAP,SV5,NB,1!
RNSV3=SQRT RMSV3!
RKSV5=SQRT RMSV5!
HNSV3=RMSV3+1.4142

HNSV5=RMSVS*1.4142

H13V3=RKSV3*2.0

H13V5=RMSV5<2.0

H10V5=RKSV5<3.95

H10V3=RKSV3*3.95

WRITE�,3013!
WRITE�,3102!  ALPHA K!,RSV3 K,I!,K=1,NALPHA!
WRITE�,3005! RMSV3,HMSV3,H13V3,HlOV3
WRITE�,3014!
WRITE�,3102!  ALPHA K!,RSV5 K,I!,K=1,NALPHA!

SWA14010

SWA14020

SWA14030

SWA14040

SWA14050

SWA14060

SWA14070

SWA1 4080

SWA14090

SWA14100

SWA14110

SWA14120

SWA14130

SWA14140

SWA14150

SWA14160
SWA14170

SWA14180

SWA14190

SWA14200

SWA14210

SWA14220

SWA14230

SWA14240

SWA14250

SWA14260
SWA14270

SWA14280

SWA14290

SWA14300

SWA14310

SWA14320

SWA14330

SWA14340

SWA14350

SWA14360

SWA14370

SWA14380

SWA14390

SWA14400

SWA14410

SWA14420

SWA14430

SWA14440

SWA14450

SWA14460

SWA14470

SWA14480

SWA14490

SWA14500

SWA14510

SWA14520

SWA14530

SWA14540

SWA14550

SWA14560
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WRITE�,3005! RMSV5,HMSV5,H13V5,H10V5 SWA14570
5 CONTINUE SWA14580

3100 FORMAT ////1X,'IRREGULAR SEA-WAY RESPONSES :'/' SHORT CRESTED SEASWA14590
1-WAY'/lX,'SHIP SPEED  FT/SEC! =',F10.5/' MAJOR WAVE HEADING ANGLE SWA14600
2DEG! =',F10.5/lX,'SEA SPECTRUM ; PIERSON-MQSKQWITZ SPECTRUM FQR FUSWA14610
3LLY DEVELOPED SEA'/16X,'OTHERWISE BRETSCHNEIDER SEA SPECTRUM'///! SWA14620

3101 FORMAT�X, 'NUMBER OF SEA SPECTRUM = ',I2/5X,'SIGNIFICANT WAVE HEISWA14630
1GHT Hl/3! FT! =',F10.5/5X,'PEAK WAVE FREQ.OF THE SPECTRUM RAD/SEC!SWA14640
2 =',F10.5 ///Tll s ' ALPHA i ANGLE OF ', T4SWA14650
30,'MEAN SQUARE OF RESPONSE '/Tll,'WAVE COMPONENTS ',T40,'FQSWA14660
4R EACH ALPHA'/Tll,' DEGREES!',T40,' FT,RAD,TQN,TQN*FT! *2'///! SWA14670

3102 FORMAT T11,F10.5,T4O,G15.6! SWA1 4680
3003 FORMAT  //T118, 'HEAVE  FT! ' ! SWA1 4690
3005 FORMAT /13X, 'R.M.S. OF THE PROCESS  AMPLITUDE! =',T6P,G15.6/13Z, 'RSWA14700

1.M.ST QF THE PEAKS AMPLITUDE!',T60,615 6/13X,'SIGNIFICANT RESPQNSESWA14710
2 �/3!  AMPLITUDE! ', T60, G15 6/13Zp 'SIGNIFICANT RESPONSE�/1000!  AMPSWA14720
3LITUDE! ',T60,G15.6///! SWA14730

3006 FORMAT //T118,'PITCH RAD!'! SWA14740
3007 FORMAT  //T118, ' TRANSF ' /T118, '  TON! ' ! SWA14750
3008 FORMAT //T118,'BENMOM'/T118,' TON>FT!'! SWA14760
3009 FORMAT  //T118, ' YAWMOM '/T118, '  TON~FT! ' ! SWA14770
3010 FORMAT{//T118,'SWAY FT!'! SWA14780
3011 FORMAT //T118,'ROLL RAD!'! SWA14790
3012 FORMAT  //T118, ' YAW  RAD! ' ! SWA14800
3013 FORMAT //Tll8g'VERTSF'/T118i' TON!'! SWA14810
3014 FORMAT //T118,'TORMOM'/T118,' TON<FT!'! SWA14820
3015 FORMAT /5Z,'BRETSCHNEIDER SEA SPECTRUM' ! SWA14830
3016 FORMAT /5Z,'PIERSON-MQSKQWITZ SEA SPECTRUM' ! SWA14840

RETURN SWA14850
END SWA14860
SUBROUTINE ENFg NRQMA,NRQMS,V,CBET,GRAV! SWA14870
COMMON/SPTM/QMEGAM�0!,OMEGA�0! SWA14880
KA=O SWA14890
DO 1 KK=l,NROMS SWA14900
QMO=QMEGAM KK! SWA14910
OM=OMP-V<QMO*OMO/GRAVwCBET SWA14920
IF ABS OM!.LE.O.l! GO TO 2 SWA14930
OMEGA  KK-KA! =QMO SWA14940
GO TO 1 SWA14950

2 KA=KA+1 SWA14960
1 CONTINUE SWA14970

NROMA=NRQMS-KA SWA14980
RETURN SWA14990
END SWA15000

CRRAA*SUB. DAVID 'RAN****>II*08*+1< SWA15010
SUBROUTINE DAVID X,Y,E,C,S,RA,RB,CIN,SQN! SWA15020

C COMPUTATION OF EXPONENTIAL INTEGRAL WITH COMPLEX ARGUMENT SWA15030
DIMENSION F�!,D�! SWA1 5040
F �! =0. 52175561 SWA15050
F�!=0.39866681 SWA15060
F�!=0.075942450 SWA15070
F �! =0 ~ 003611758 SWA15080
F�!=0.000023369972 SWA15090
D�!=0.26356032 SWA15100
D�!=1.4134031 SWA15110
D�!=3.5964258 SWAl5120
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78

79 TEST=0.00001

SUMC=O ~ 57721566+AL+Y

SUMS=AT+X

TC=Y

TS=,X

DO 1 K=1,500
TO=TC

COX=K

CAY=K+1

FACT=COX/CAY<>2
TC=FACT+ Y>TC-X<TS!
TS=FACTw YwTS+X*TO!
SUMC=SUMC+TC

SUMS=SUMS+TS

IF K.GE.500! GO TO 3
IF  ABS TC! +ABS TS!! .GT.TEST! GO TO 1
CIN=E* C*SUMC+S~SUMS!
SON=E* S~SUMC-C~SUMS!
GO TO 4

CONTINUE

G1=0.

G2=0.

DO 20 I=1,5

DEN= -Y+D I!!+>2+X~~2
GA=F I!* -Y+D I!!/DEN
GB=F I!< -X!/DEN
Gl=G1+GA

G2=G2+GB

CIN=E*Q*S-Gl
SON=- E+Q>C+G2!
RA=AL-CIN

RB=ARG+SON

RETURN

END

3

1

10

20

D�!=7.0858100
D�!=12-640801
Q=3.1415927
AT=ATAN2 X,Y!
ARG=AT-.5*Q

E=EXP  - Y!

C=COS X!
S=SIN  X!
R=X*>2+Y*<2

AL=0.5<ALOG R!
A=-Y

B=-X

IF A.GE ~ 0.0! GO TO 78
IF B.EQ.O.O! GO TO 79
IF  R. GE. 100. ! GO TO 10

IF R.LTD 1.0! GO TO 5
TEST=0.1>TEST

IF R.LT.2.0! GO TO 5
TEST=0.1+TEST

IF{R ALT.4.0! GD TO 5
TEST=0.1*TEST

CONTINUE
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SWA15130

SWA15140

SWA15150

SWA15160

SVA151 70

SWA15180

SWA15190

SWA15200

SVA15210

SWA15220

SWA15230

SWA15240

SWA15250

SWA15260

SWA1 527 0

SWA15280

SWA15290

SWA15300

SWA15310

SWA15320

SWA15330

SWA15340

SWA15350

SWA1 5360

SWA15370

SWA15380

SWA15390

SWA15400

SWA15410

SWA15420

SWA15430

SWA15440

SWA15450

SWA15460

SWA15470

SWA15480

SWA15490

SWA15500

SWA15510

SWA1 552 0

SWA15530

SWA1 5540

SWA15550

SWA15560

SWA15570
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SWA15660

SWAl5670

SWA1 5680
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N=Nl

M=Ml

DETERM = 1.0

DO 20 J=l,N

20 INDEX J,3! = 0

DO 550 I=1,N

C
C SEARCH FOR PIVOT ELEMENT

AMAX = 0.0

DO 105 J=l,N

IF INDEX J,3! -1! 60, 105, 60
60 DO 100 K=1, N

IF  INDEX K,3!-1! 80, . 100, 715

80 IF   AMAX -ABS  A   J,K! ! ! 85, 100, 100
85 IROW=J

ICOLUM =K

AMAX = ABS  A J,K!!
100 CONTZNUE

i05 CONTINUE
INDEX ICOLUM,3! = INDEX ICOLUM,3! +1
INDEX I,1!=IROW
INDEX Z,2!=ICOLUM

C
C INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

C

C C C C C C C C C C C C C C
C C C C C

SUBROUTINE MATZNV A,Nl,B,Ml,DETERK,ID!
PIVOT METHOD

MATRZX INVERSION WITH ACCOMPANYING SOLUTION OF SIMUL. EQ.

PIVOT METHOD
FORTRAN IV SINGLE PRECISION WITH ADJUSTABLE DIMENSION

FEBRUARY 1966 S GOOD DAVID TAYLOR MODEL BASIN AM MAT4
WHERE CALLING PROGRAM MUST INCLUDE

DIMENSION A  !, B  !i INDEX  !
N IS THE ORDER OF A
M IS THE NUMBER OF COLUMN VECTORS IN B KAY BE 0!

DETERM WILL CONTAIN DETERMINANT ON EXIT
ID WILL BE SET BY ROUTINE TO 2 IF MATRIX A IS SINGULAR

1 ZF INVERSION WAS SUCCESSFUL

A THE INPUT KATRZX WILL BE REPLACED BY A INVERSEE

B THE COLUMN VECTORS WILL BE REPLACED BY CORRESPONDING
SOLUTION VECTORS

INDEX WORKING STORAGE ARRAY
ZF IT IS DESIRED TO SCALE THE DETERMINANT CARD MAY BE
DELETED AND DETERM PRESET BEFORE ENTERING THE ROUTINE

DIMENSION A �0, 60!, B �0, 1!, INDEX �0, 3!
EQUIVALENCE  IROW,JROW!,  ICOLUM,JCOLUM!,  AMAX, T, SWAP!

INITIALIZATION

IF  IROW-ICOLUM! 140, 310, 140
140 DETERM=-DETERM

DO 200 L=l,N

SWAP=A IROW,L!
A IROW,L!=A ICOLUM,L!

SWA15690

KSWA15700

SWA15710

SWA15720

SWA15730

SWA15740

SWA15750

SWA15760

SWA15770

SWA15780

SWA15790

SWA15800

SWA15810

SWA15820

SWA15830

SWA15840

SWA15850

SWA15860

SWA15870

SWA15880

SWA15890

SWA15900

SWA15910

SWA15920

SWA15930

SWA15940

SWA15950

SWA1 5960

SWA15970

SWA15980

SWA1 5990

SWA16000

SWA16010

SWA1 6020

SWA16030
SWA16040

SWA16050

SWA16060

SWA16070

SWA16080

SWA16090

SWA16100

SWA16110

SWA1 6120

SWA16130

SWA16140

SWA16150

SWA16160

SWA16170

SWA16180

SWA16190

SWA16200

SWA16210

SWA16220

SWA16230

SWA16240
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SYSTEM

INTERCHANGE COLUMNS

DO 710 I=i,N
L=N+1-1

IF  INDEX L,1!-INDEX L,2!! 630, 710, 630
630 JROW=INDEX L,1!

JCOLUM=INDEX L,2!
DO 705 K=1,N

SWAP=A K,JROW!
A K,JRQW!=A K,JCOLUM!
A K,JCOLUM!=SWAP

705 CONTINUE

710 CONTINUE

DO 730 K = l,N

IF INDEX K,3! -1! 715,720,715
720 CONTINUE

730 CONTINUE
ID = 1

FILE: SWATHPQ FORTRAN A

200 A ICOLUK,L!=SWAP
IF M! 310, 310, 210

210 DO 250 L=1, K

SWAP=B IROW,L!
B IROW,L!=B ICQLUM,L!

250 B ICOLUK,L!=SWAP
C

C

C
310 PIVOT =A ICOLUM, ICQLUM!

DETERM=DETERM~PIVQT

330 A ICQLUM,ICQLUM!=1.0
DO 350 L=l,N

350 A ICOLUK,L!=A ICOLUM,L!/PIVOT
IF M! 380, 380, 360

360 DO 370 L=l,M

370 B ICOLUM,L!=B ICOLUM,L!/PIVOT
C
C REDUCE NON-PIVOT ROWS

C

DIVIDE PIVOT ROW BY PIVOT ELEMENT

380 DO 550 Ll=l,N

IF Ll-ICOLUM! 400, 550, 400
400 T=A L1,ICOLUK!

A LI,ICOLUM!=0 ~ 0
DO 450 L=l,N

450 A Ll,L!=A Ll,L!-A ICOLUM,L!+T
IF K! 550, 550, 460

460 DO 500 L=l,K

500 B LlgL! =B L1,L!-B ICQLUK,L! +T
550 CONTINUE

CC

C
C WRITE�,1973! DETERM
C1973 FORMAT ' DETERKINANT =',E10.4!
CC

810 RETURN

715 !D = 2
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SWA16260

SWA16270

SWA16280

SWA16290

SWA16300
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SWA16320

SWA16330

SWA16340

SWA16350

SWA16360

SWA16370

SWA16380

SWA16390

SWA16400

SWA16410

SWA16420

SWA16430

SWA16440

SWA16450

SWA16460

SWA16470

SWA16480

SWA16490

SWA16500

SWA16510

SWA16520

SWA16530

SWA1 6540

SWA16550

SWA16560

SWA16570

SWA16580

SWA16590

SWA1 6600

SWA16610

SWA16620

SWA16630

SWA16640

SWA16650

SWA16660

SWA16670

SWA16680

SWA16690

SWA16700

SWA16710

SWA16720

SWA16730

SWA1 6740

SWA16750

SWA16760

SWA16770

SWA16780

SWA16790

SWA16800
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CC

C

CC

WRITE�,1973! DETERM

10

10

10

20

30

GO TO 810

END

SUBROUTINE GMSUPH GMA,YYI GMASS!
DIMENSION GMA�,6!

DO 10 J=3,5,2

DO 10 K=2,6,2

GMA J,K!=0.0

GMA �, 3! =GMASS
GMA �, 5! =0.0
GMA�,3! =0.0
GMA�,5! =YYI
RETURN

END
SUBROUTINE GMSWRY GMA,ZCG,XXI,ZZl,XZI,GMASS!
DIMENSION GMA{6p6!
DO 10 J=2i6,2

DO 10 K=3,5,2

GMA J,K!=0.0
GMA�,2! =GMASS
GMA�,4! =-GMASS*ZCG

GMA�,6!=0.0
GMA�,2!=GMA�,4!
GMA�,4!=XXI

GMA�,6!=-XZI
GMA�,2!=0-0
GMA�,4! =-XZI

GMA�I6! = ZZI
RETURN

END
SUBROUTINE ASUPH {A,AZZ,BZZpV,RT,A33,B33,XI,DX,NSTA,NSP!
COMMON X�7!IRAIRBsRTVtBZZV
DIMENSION A�,6!,A33{27!,B33�7!,XI�7!,DX�7!
DO 10 J=3,5,2

DO 10 K=2,6,2

A J,K! =0.0
RTV=RT~V

RA=RTV*A33 NSTA!

RB=RT*B33 NSTA!
AZZ=TRAP DX,A33,NSTA,NSP!
BZZ=TRAP DX,B33,NSTA,NSP!
BZZV=RT<BZZ

DO 20 I=1,NSTA

x I! =xI  I! *A33  I!
AZZ1=TRAP  DX, X, NSTA, NSP!
DO 30 I=1,NSTA

x I!=x I!*XI I!
AZZ2=TRAP DX,X,NSTA,NSP!
A�,3!=AZZ-RB
RB=RB>XI NSTA!
A�,5!=-AZZ1-BZZV+RB-RA
A �, 3! =-AZZl+BZZV+RB

A �, 5! =AZZ2+RTV~AZZ+XI  NSTA! ~  -RB+RA!
RETURN

SWA16810

SWA16820

SWA16830

SWA16840

SWA16850

SWA16860

SWA16870

SWA16880

SWA16890

SWA16900

SWA16910

SWA16920

SWA16930

SWA16940

SWA16950

SWA16960

SWA16970

SWA16980

SWA16990

SWA17000

SWA17010

SWA17 020

SWA17030

SWA17040

SWA17050

SWA17060

SWA17070

SWA17080

SWA1 7090

SWA17100

SWA1 7110

SWA17120

SWA17130

SWA17140

SWA17 150

SWA17160

SWA17170

SWA17180

SWA17190

SWA17200

SWA17210

SWA17220

SWA17230

SWA1 7240

SWA17250
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SWA17280

SWA17290
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SWA17340
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SWA17370

B44,B24,XI,DX,AXX,AYY,AYX,BYYSWA17380
END

SUBROUTINE ASWRY  A r V e A22 r A44 A24 e B22 ~
C ,BYX,RT,NSTA,HSP!

COMMON X�7!,RTV,RAYY,RBYY,RBYX,BYYV,
DIMENSION A�,6!,A22�7! B22�7!,A24 

C XI �7!, DX �7!
DO 10 J=2,6,2

DO 10 K=3,5,2

10 A J,K!=0.0

SWA17390

SWA17400

SWA17410
, AYY1, AYY2

7!,A44�7!,844�7!,
BYXV,AYXl

27},B24{2

20

30

40
AYY2=TRAP  DX,X, HSTA, HSP!
A�,2! =AYY-RBYY
A �, 4! =AYX-RBYX
RBYY=RBYY>XI  NSTA!

RBYX=RBYX*XI  NSTA!
A �,6! =AYYl+BYYV-RBYY+RAYY
A�,2! =A�,4}
A �, 4! =AXX-RT> B44  NSTA!
A �, 6! =AYXl+BYXV-RBYX+RTV*A44  NSTA!
A�,2! =AYYl-BYYV-RBYY

A�,4! =AYX1-BYXV-RBYX
A �, 6! =AYY2+RTV*AYY+XI  HSTA! >  -RBYY+RA
RETURN

END
SUBROUTINE BSUPH B,AZZ,BZZ,V,RT,A33,B3
COMMON X�7!,RA,RB,VAZZ,RTV,BZZ1,BZZ2
DIMENSION B�,6},A33�7!,B33�7!,XI�7
DO 10 J=3,5,2

DO 10 K=2i6,2

B J,K!=0.0
RA=V~A33{NSTA!
RTV=RT<V

RB=RTV*B33 NSTA!

DO 20 I=1,NSTA

X  I! =XI   I ! ~B33  I !
BZZl=TRAP  DX,X, NSTA,HSP!
DO 30 I=1,NSTA

X  I ! =X  I ! <XI  ! !

YY!

3,XI,DK,NSTA,NSP!

!,DX�7}

10

20

30

RTV=RT<V

RAYY=RTVRA22{NSTA!
RBYY=RT>B22{NSTA!

RBYX=RT*B24 NSTA!
AYY=TRAP DX,A22,NSTA,NSP!
AYK=TRAP DX,A24,NSTA,NSP}
AXK=TRAP DX,A44,NSTA,NSP!
BYY=TRAP DX,B22,NSTA,NSP!
BYX=TRAP DX,B24,NSTA,NSP}
BYYV=RT*BYY

BYXV=RT>BYX

DO 20 I=1,NSTA

X{I! =XI  !! ~A24 I!
AYX1=TRAP  DK,X,HSTA, HSP!
DO 30 I =1, NSTA

X   I ! =XI   I ! *A22  I !
AYY1=TRAP DK,X,NSTA,HSP!
DO 40 I=l,NSTA

X I! =X I! ~XI  I!

SWA17420

SWA17430

SWA17440

SWA17450

SWA1 7460

SWA17470

SWA17480

SWA17490

SWA1 7500

SWA17510

SWA17520

SWA17530

SWA17540

SWA17550

SWA17560

SWA17570

SWA17580

SWA17590

SWA17600

SWA1.7610

SWA17620

SWA17630

SWA17640

SWA17650

SWA17660

SWA17670

SWA17680

SWA17690

SWA17700

SWA17710

SWA17720

SWA17730

SWA17740

SWA17750

SWA17760

SWA17770

SWA17780

SWA17790

SWA17800

SWA17810

SWA17820

SWA17830

SWA17840

SWA17850

SWA17860

SWA17870

SWA17880

SWA17890

SWA17900

SWA17910

SWA17920
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SWA17930

SWA17940

SWA17950

SWA17960

SWA17970

SWA17980

SWA17990

SWA18000

SWA18010

B24,XI, DX, AXX,AYY,AYZ, BYYSWA18020
SWA18030

SWA18040

SWA18050

DO 10 J=2,6,2

DO 10 K=3,5,2

B J,K!=0.010

20

30

40

AiHSP!

10

20

BZZ2=TRAP DZ,Z,NSTA,NSP!
B�,3!=BZZ+RA
RA=RA*XI NSTA!
VAZZ=V«AZZ
B�,5!=-BZZ1+VAZZ-RA-RB
B�,3! =-BZZ1-VAZZ-RA
B�,5!~BZZ2+RTV*BZZ+XI NSTA!« RA+RB!
RETURN

END
SUBROUTIHE BSWRY BiV A22rA44eA24iB22rB44

C p BYX, RT, ROLVMX, V I SCK, NSTA, NSP !
COMMON X�7!,RTV,RAYY,RAYX,RBYY,BYX1,BYY
DIMENSION B�,6!,A22�7!,B22�7!,A24�7!

C XI�7!,DZ�7!

RTV=RT«V

RAYY=V«A22 HSTA!
RAYX=V«A24 NSTA!

RBYY=RTV«B22 NSTA!
BZZ=TRAP DZ,B44,NSTA,NSP!
DO 20 I=1,NSTA

X I!=XI I! «824 I!
BYXl=TRAP DX,X,HSTA,NSP!
DO 30 I=1,NSTA

X I! =XI  I! «B22  I!
BYY1=TRAP DX,Z,NSTA,NSP!
DO 40 I=lgNSTA

X I!=X I!«XI I!
BYY2=TRAP DZ,X,NSTA,NSP!
B�,2!=BYY+RAYY

B�,4!=BYZ+RAYZ

RAYY=RAYY«XI NSTA!
RAYX=RAYX«XI NSTA!
VAYY=V«AYY

VAYX=V*AYX

B�g6!=BYY1-VAYY+RAYY+RBYY
B�,2!=B�,4!
B�,4!=BXX+V«A44 NSTA!+VISCK«ROLVMX
B�,6!=BYX1-VAYX+RAYX+RTV«B24 NSTA!
B�,2!=BYYl+VAYY+RAYY
B�,4!=BYX1+VAYX+RAYZ
B�,6!=BYY2+RTV*BYY+ZI NSTA!« RAYY+RBYY!
RETURN

END
SUBROUTINE CSUPH C,RHO,GRAV,YM,ZI,DZ,NST
COMMON K�7!,WGTD
DIMENSION C�,6!,YM�7!,XI�7!,DZ�7!
DO 10 J=3,5,2

DO 10 K=2,6,2

C J,K!=0.0
WGTD=RHO«GRAV

C�,3!=WGTD«TRAP DZ,YMpNSTA,HSP!
DO 20 I=1,HSTA

Z I!=YM I!«XI I!

1 i 8YY2 VAYY g VAYZ p BZX

, B24 �7!, A44 �7!, B44 �7!,
SWA18060

SWA18070

SWA18080

SWA18090

SWA18100

SWA18110

SWA18120

SWA18130

SWA18140

SWA18150

SWA18160

SWA18170

SWA18180

SWA18190

SWA18200

SWA18210

SWA18220

SWA18230

SWA18240

SWA18250

SWA18260

SWA18270

SWA18280

SWA18290

SWA18300

SWA18310

SWA18320

SWA18 330

SWA18340

SWA18350

SWA18360

SWA18370

SWA18380

SWA18390

SWA18400
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C �r 5! = WGTDr'TRAP  DXr Xr NSTAr NSP!
C�,3! =C�,5!
DO 30 I=1,NSTA

30 X I!=Z I! >XI  I!
C �, 5! =WGTD+ TRAP  DZ, K, NSTA, NSP!
RETURN

END
SUBROUTINE CSWRY C,DMN,GM!
DIMENSION C�,6!
DO 10 J=2,6,2

DO 10 K=2r6

10 C J,K!=0.0
C�,4!=DMN*GM
RETURN

END
SUBROUTINE FSUPH F,RHO,DMNrZETAA,F3,H3,RTO,KIrDZrNSTA,NSP!
COMPLEX F�!,F3�7!,H3�7!,ZRT,X,WTRAP,CMPLK
COMMON ZRT,X{27!,GZ
DIMENSION XI�7!,DX�7!
ZRT=CMPLZ�.r-RTO!
GZ=RHO*ZETAA/DMN
DO 10 I=1,NSTA

10 X ? ! =F3  I! +H3  I !
F �! =GZ<  WTRAP  DK, X, NSTA, NSP! +ZRT>H3  NSTA! !
DO 20 I=1,NSTA

20 X I!=X I!~XI I!+ZRT*H3 I!
F�!=-GZ* WTRAP DZ,X,NSTA,NSP!+ZRT<X! NSTA!*H3 NSTA!!
RETURN

END
SUBROUTINE MTSUPH ETArGMArArBrCrF ~ OMrDMN!
COMPLEX F�!,D�,6!,ETA�!,DET,ZI,CMPLZ
COMMON ZI,DET,D
DIMENSION GMA�,6!,A�,6!,B�,6!,C�,6!
OM2=0M>OM

ZI=CMPLK O.,OM!
DO 10 J=3,5,2

DO 10 K=3,5,2
10 D J,K!= OM2* -GMA J,K!-A J,K!!+ZI*B J,K!+C J,K!!/DMN

DET=D�r3!*D�r5! D�r5!+D�r3!
ETA�! =  Or r 0. !
ETA�!= F {3! ~D{5,5!-F�! ~D �,5! !/DET
ETA�! = F�! *D�,3!-F {3! +D�r 3! !/DET
RETURN

END
SUBROUTINE MTSWRY ETA,GMA,A,B,C,F,OM,DMN!
COMPLEX F�! D� 6!rETA�! DET ~ ZIrCMPLZ
COMMON ZI,DET,D

DIMENSION GMA�,6!,A�,6!,B�,6!,C�r6!
OM2=OM*QM

ZI=CMPLX O.,OM!
DO 10 J=2,6,2

DO 10 K=2,6,2

10 D JrK! = {OM2+   GMA JrK! A Jr K! !+ZI+B { JrK! +C{ Jr K! !/DMN
DET=D �,2! <  D�,4! >D �,6!-D�,6! *D�,4! !

C +D�,4! *  D�,6! *D�,2!-D�,2! *D�,6! !
C +D�,6! +  D�,2! +D �,4!-D�,4! +D�,2! !
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ETA�! = F�! ~  D�,4! *D�,6!-D�,6! D�,4! !
1 +F�!* D�,6! r D��!-D��!*D�,6! !
2 +F�! >  D�,4! *D�,6!-D{2,6! +D��! !
ETA�! = {F �! *  D��! *D�,2!-D {4�! *D�  6! !

3 +F �! >  D�,6! *D�,2! -D {6,2! <D�,6! !
4 +F �! >  D�,6! *D�,2! -D {2,2! *D�,6! !
ETA�!= F�!* D�,2! >D�,4!-D{4�! *D�,2! !

5 +F �! <  D�,2!   D {2,4! -D �,4! *D�,2! !
6 +F �! *  D � �! *D �,4! -D �,4! <D � r 2! !

RETURN

END

FUNCTION TRAP DX,Y,N,M!
DIMENSION DX�!,Y l!
TRAP=0.O
Nl=N-1

IF M.EQ.1! GO TO 20
DO 10 I=2 N1

!/DET

!/DET

!/DET

TRAP = TRAP+ Y   I !10
TRAP=DX {1! * �. 5 '  Y �!+Y  N! !+TRAP!
RETURN

DO 30 1=1,Nl2D
TRAP=TRAP+DX  I! +  Y  I !+Y  I+1! !30
TRAP=0. 5* TRAP

RETURN

END
SUBROUTINE ZANGLE Z,A,P!
COMPLEX Z

A=CABS Z!

ZR=REAL Z!

ZI=AIMAG Z!
IF A ~ LE- 0.1E-15! GO TO 1
P=ARCOS ZR/A!
P=-PR57.29578

IF ZI.GE ~ 0.0! P=-P-360.
GO TO 2
P= 0.1E-15

RETURN

END
SUBROUTINE HYFQIL{A B C,F,CHLR CHDR HF3 XHFO HA3,V!
COMPLEX F�!,HF3
DIMENSION A�,6! B{6�! C�.6!
CHLD=CHLR+CHDR

A�,3!=A�,3!+HA3
B�,3!=B�,3!+CHLD
A �, 5! =A �, 5! -XHFO*HA3
B��!=B��! XHFO"CHLD
C�,5!=C�,5!+CHLR*V
F�!=F�!+HF3
XHFS=XHFO<XHFO

A�,5!=A�,5!+XHFS+HA3
B�,5!=B�,5!+XHFS CHLD
C��! C��!-CHLR*XHFO*V
A,�,3!=A�,3!-XHFO*HA3
B�,3!=B�,3!-XHFO*CHLD
F�!=F�!-XHFO~HF3
RETURN
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END
SUBROUTINE RECT F,DMN,DISPL,NPL,OMZ,RHD!
COMPLEX QDD,QL2,QL3,QL4,F�!,QFH2,QFH3,QFH4,ZUNIT
COMMON/CMFRDB/QDD�!,QL2,QL3,QL4,QFH2,QFH3,QFH4,ZUNIT,XL�1!

C, YL �1!, ICAT, IXYN
ZUNIT=�.0,1.0!
NPLM=NPL-1

AREA=0 0

DO 10 I=1, NPLM

II=I+I

XYI= XL II!-ZL I!!*{YL II!+YL I!!
10 AREA=AREA-XYI

NBEA=O

IF ABS OM2!.LE.0.00001! NBEA=I
HXLEQ=DISPL/AREA/2.0
CKL=OM2*HZLEQ

SKLC=SIN CKL!

CKLC=COS CKL!
SOM2=2.0+SKLC/OM2
IF NBEA.EQ.I! SOM2=2,0*HXLEQ
QDD{2!=QL2>SOM2
QDD�!=QL3>SOM2
QDD�!=QL4*SOM2
IF{NBEA.EQ.I! GOTO 11
THC=2. Or HXLEQr CKLC

QDD �! =  QDD�! -QL3~THC! /OM2/ZUNIT
QDD �! =  QDD�! -QL2+ THC! /OM2/ZUNIT

11 FSOM=SOM2/DMN>RHD
F{2!=QFH2*FSOM
F�!=QFH3*FSOM
F �! =QFH4*FSOM
IF NBEA.EQ.I! GOTO 12
FTHC=THC/DMN*RHD

F�!= QFH3"FTHC-F�!!/OM2/ZUNIT
F{6!= F�!-QFH2~FTHC!/OM2/ZUNIT
GOTO 13

12 F�!=�.0,0.0!
F�!=�.0,0.0!

'13 RETURN

END
SUBROUTINE DBLIQ NPL,WFREQ,BET,DMN,GRAV,RHO!
COMPLEX QDDrQL2rQL3rQL4rQFH2rQFH3rQFH4rFR2rFR3.rFR4rHD2rHD3rHD4

C, ZUNIT
COMMON/CMFRDB/QDD�! QL2rQL3 QL4 QFH2rQFH3rQFH4 ZUNITrZL�1!

C, YL �1!, I CAT r IXYN
COMMON/SAM/X �1!, Y �1!,XZ {30!, YY �0!, THY �0!, SNE �0!, CSE �0!

C, DUL �0!, POTCEN �0, 30!, POTCOD �0, 30!, POTSEN �0, 30!, POTSOD �0 r 30!
C r VELCEN { 30 r 30! r VELCOD �0 r 30! r VELSEN   30 r 30! r VELSOD �0 r 30!
C,C,CC,NSEG,NPT,CSrPHI,HPH,TPH,NSET

COMMON/SOMA/VEVN�0r60!,VODD�0,60!,STEN�0,1!,STOD�0,1!
COMMON/FM/XA�1!,YA {31!,WKK�0!,XXA�0!,YYA�0!,DAL�0!,FN4�0!
DIMENSION PEC{30!,PES�0!,POC�0!,POS�0!
NNN=6

NPT=NPL

ZUNIT={0.0,1-0!
RG=RHOr:GRAV
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*YYA J!

CSE   JM! *WC! *EKYF

PHI=3.141593

HPH=1.570796

TPH=2 ~ 0*PHI

BET=180.0-BET

BETA=BET/57.29578
CBET=COS BETA!
C=1.0/CBET
CC=C+C

CS=SQRT CC-1 ' 0!
WK=WFREQ*WFREQ/GRAV
TRW=2.0>RHOiWFREQ

TK=TRW/WK
DO 993 I=1,NPT

ZA I!=XL I!
993 YA I!=YL I!

NSEG=NPT-1

NSET=2*NSEG

DO ll J=1,NSEG

JJ=J+1

ZZA J!= KA J!+ZA JJ!!/2.0
YYA J!= YA J!+YA JJ!!/2.0
ZINT=ZA JJ!-ZA J!
YINT=YA JJ!-YA J!

THY J!=ATAN2{YINT,XINT!
DAL J!=SQRT XINT~+2+YINT»2!
SNE{J!=YINT/DAL J!
CSE J!=KINT/DAL J!

ll FN4 J!=-CSE J!*ZXA J!-SNE J!
WV=WK*CBET

Z�!=KA�!*WV
Y l!=YA�!AWV
FR2=0.0

FR3=0.0

FR4=0.0

DO 10 J=ZgNPT
JM=J-1

Z J!=XA{J! WV
Y J!=YA J!*WV
KK JM! = .KA JM! +WV

YY   JM! =YYA  JM! «WV
DUL JM!=DAL JM!RWV
EKYF=EXP  C*YY JM!!+WFREQ
CSX=CS*ZK JM!
WC=COS CSX!
WS=SIN  CSZ!
ERD=EKYF<TK*DAL JM!/RHO
FR2=FR2+SNE JM!*ERD>WS
FR4=FR4+FN4 JM!*ERD*WS
FR3=FR3+CSE JM!*ERD<WC>ZUNIT
STEN JM,1!= SNE JM!/C<WS>CS+
STEN JM+NSEG,1!=0.00
STOD JM,1!=0.00
STOD JM+NSEG,l!= -SNE JM!/C<W

10 CONTINUE

CALL APG

CALL SOURCE

C~CS+CSE   JM! +WS! *EKYF
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SYSTEM

 JN,l!*POTSEN IgJ!
 JN,1!*POTCEN I J!
 JN,1!«POTSOD IgJ!
 JN,1! «POTCOD I i J!

FlLE SWATHPO FORTRAN A

CALL MATINV VEVN,NSETpSTENpl,DDG,ID!
CALL MATINV VODD,NSET,STOD,1,DDG,ID!
DQ 55 I=1,NSEG

PETC=O.QO

PETS=0.OO

PQTC=O.OO

POTS=0.OO

DQ 56 J=l,NSEG

JN=J+NSEG

PETC=PETC+STEN J,1!*PDTCEN I,J!-STEN
PETS=PETS+STEN J,1!«POTSEN I,J!+STEN
PQTC POTC+STOD Jul!«PDTCOD I~J! STQD

56 PQTS=POTS+STQD J,l!«POTSOD I,J!+STQD
PEC I!=PETC/WV«DAL I!
PES I!=PETS/WV«DAL I!
POC I!=POTC/WV*DAL I!

55 PQS I!=POTS/WV«DAL I!
FSS=O.OQ

FSC=Q.OO

FRS=O.OQ

FRC=Q.OQ

FHS=O.OO

FHC=O.OQ

DSS=O.O

DSC=O.O

DRS=O.O

DRC=O.O

DHS=O.O

DHC=O.O

DO 13 I=1,NSEG

FSS=FSS+SNE I!*PQS I!
FSC=FSC-SNE I!«PQC�!
FRS=FRS+FN4 I!«PQS I!
FRC=FRC-FN4 I!«POC I!
FHS=FHS-CSE I!«PES I!

FHC=FHC+CSE I!«PEC I!
DSS=DSS-SNE I!«PES I!
DSC=DSC+SNE I!«PEC I!
DRS=DRS-FN4 I!*PES I!
DRC=DRC+FN4 I!«PEC I!
DHC=DHC-CSE I!«PQC I!

13 DHS=DHS+CSE I!«PQS I!
FSS=FSS«TRW/RHO
FSC=FSC«TRW/RHO
FHS=FHS«TRW/RHO
FHC=FHC*TRW/RHO
FRS=FRS«TRW/RHO
FRC=FRC*TRW/RHO
FR2=-AIMAG FR2!-ZUNIT«REAL FR2!
FR3= AIMAG FR3!+ZUNIT*REAL FR3!
FR4=-AIMAG FR4!-ZUNIT*REAL FR4!
HD2=-FSC-ZUNIT«FSS

HD3= FHC+ZUNIT«FHS

HD4=-FRC-ZUNIT*FRS

QFH2=FR2+HD2

QFH3=FR3+HD3
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QFH4=FR4+HD4
QL2= -DSC-ZUNIT<DSS!<TRW/2.0/RHO
QL4= -DRC-ZUNIT DRS!*TRW/2.0/RHO
QL3=  DHC+ZUNIT+IIHS!<TRW/2.0/RHO
RETURN

END

SUBROUTINE APG
COMMON/SAM/X�1!,Y�1!,XX�0!,YY�0! iTHY�0! rSNE�0! rCSE�0!

CiDUL�0!,POTCEN�0i30!,POTCOD{30,30!,POTSEN�0g30!,POTSOD�0,30!
C, VELCEN �0, 30!, VELCOD �0, 30!, VELSEN �0, 30 !, VELSOD �0, 30!
C, C, CC, NSEG, NPT, CS, PH I, HPH, TPH, NSET

COMMON/AGFL/ AX3 �!, AX4 �!, AP2 �!, AXl �!,AX2 �!, AY3 �!, AP3 �!
1, AP4 �!, BX3 �!, BX4 �!, BP2 �!, BXl �!, BX2 �!, BY3 �!, BP3 �!, BP4 �!
2, XSQ �9!, DFU �3!, DFF �9!
3,DU,DH IU,U,UU,H,HCU,AJS

COMMON/SAS/BKM�7!
H=SQRT�.500!
DH=1-4E-01

XP=1.E 00

DO 10 I=1,79

XSQ I!=SQRT XP*XP+1.000000!
10 XP=XP+DH

DO 11 J=l,NSEG

JJ=J+1

SDXY=1.00

U=ABS CSE{J!!
IF U.LT.0.1! GOTO 17
UU=U*U

AJ=SNE J!/CSE J!

AJS=ABS AJ!
CU=CC-UU

HCU=0.50/CU
CAJ=C>AJ

SDX=X   J J! -X   J!
IF SDX.LT.O.O! SDXY=-1.00
GOTO 18

17 AJ$=110.

U=1.0

SDY=Y  JJ!-Y  J!
IF  SDY. LT. 0. 0! SDKY=-1. 00

18 IU=NUMU  U!
DU=1./ IU-1!
DX=0.000000

DO 12 JU=1,IU

DKX=DK*DX

IF AJS.GE.100.0! GO TO 15
DFU   JU! =  DXX+CC! ~  DXX+UU!
GO TO 12

15 DFU JU!=DXX+CC
12 DX=DX+DU

DX=1-000000

DO 13 JU=1,79

DXX=DX*DX

IF AJS.GE.100.0! GO TO 16
DFF   JU ! =  DXX+CC! >  DXX+UU!
GO TO 13
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DFF JU!=DXX+CC16

DX=DX+DH13

,BIJ,BIJJ,CgCC!

GOTO 21

GOTO 22
GOTO 23

GOTO 24
CJJ=-1 021
CJ=-1 ~ 0

GOTO 24
MM=2

CJJ=-1.0

CJ=1.0

GOTO 24

22

MM=3

CJJ=1.0

CJ=-1.0

23

P2 �! -CJRAP2 �! !+AJ*  AP3 �! -AP3 �SWA22380
SWA22390

! !+AJ~  BP3 �!-BP3�! ! +CAJ*  BP4� SWA22400

APP=C J J*AX4 �! -C J*AX4 �! +C>  CJ J >A24

C! !+CAJ*  AP4�! � AP4 �! !
BPP BX4 �! -BX4 �!+C*  BP2 �! -BP2 �

DO 11 I=1,NSEG

AAIJ=XX I!-X J!
AAI JJ=XX I! -Z JJ!

AMIJ=ABS AAIJ!
AMIJJ=ABS AAIJJ!
ABIJ=ZX I!+Z J!
ABIJJ=XX I!+X JJ!
BIJ=YY I!+Y J!
BIJJ=YY I!+Y JJ!
CALL FILON AMIJ,AMIJJ,ABIJ,ABIJJ
CMIJ=CS>AAIJ

CMJJ=CS*AAIJJ

CPIJ=CS>ABIJ

CPJJ=CS~ABIJJ

EY=EXP C~BIJ!

EYJ=EXP C>BIJJ!
CZM=COS CMIJ!>EY
CZP=COS CPIJ!*EY
CZMJ=COS CMJJ!>EYJ

CXPJ=COS CPJJ!*EYJ
SXM=SIN CMIJ!<EY
SXP=SIN CPIJ!*EY

SXMJ=SIN CMJJ!>EYJ
SXPJ=SIN CPJJ!+EYJ
IF AJS AGE.100.0! GOTO 19
CCU=C/CV
CXM=CXM*CCU

CXp=cZp>ccv

CXMJ=CXMJ>CCU

CXPJ=CXPJ+CCU

SZM=SXM+CCV

SXP=SXP*CCV

SXMJ=SXMJ<CCU

SXPJ=SXPJ~CCV

MM=1

CJJ=1 ~ 0

CJ=1 ~ 0
IF AAIJ.LE.O.O.AND ~ AAIJJ.LE.0.0!
IF AAIJ.GT ~ 0.O.AND.AAIJJ.LT ~ 0 ~ 0!
IF AAIJ.LT.0 O.AND ~ AAIJJ.GT.0.0!
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SWA22410

!-AY3�SWA22420
SWA22430

 BP3� SWA22440

 AY3�

!+CAJ«
SWA22450

*AK3�!!+CAJ"SWA22460

SWA22470

SWA22480 BX4 �!+CAJ*

C! -BP4 �! !
AYY=C J*AK3 �! -CJ J«AX3 �! +C*  C JJ*AK4 �! -C J«AZ4 �! ! +AJ«

C! !+CAJ« AP3 �! -AP3 �! !
BY Y=BZ3 �! -BZ3 �! +C  BZ4 �! -BK4 �! ! +A J*  BY3 �! -BY 3 �!

C! -BP3 �! !
AXK=AZl �! -AK1 �!+C« AX2 �!-AX2 �! !+AJ« CJ«AK3 �! -CJJ

C  CJJ«AK4 �!-CJ«AZ4 �! !
BXX=BKl �! -BX1 �!+C*  BZ2 �!-BX2 �! !+AJ« BZ3 �!-BZ3 �!

C!-BK4�!!
VXC1=CJJ* CAJ«CKMJ-CS«SXMJ}-CJ« CAJ«CXM-CS«SXM!
VXC2=CAJ« CXPJ-CXP!+CS* SXPJ-SXP!
VXS1=CAJ« SXM-SKMJ!+CS« CXM-CXMJ!
VXS2=CAJ* SXP-SXPJ! -CS« CZP-CXPJ!
WC1= CJJ« CAJ*SKMJ+CS*CXMJ!-CJ« CAJ*SZM+CS«CXM}!/CS
WC2=-VKS2/CS
WS2=VKC2/CS
WS1= CAJ* CXMJ-CXM!-CS« SXMJ-SZM!!/CS
VYC1=C«WC1

VYC2=C*WC2

VYS1=C«WS1

VYS2=C«WS2

IF MM-2! 20p25t25
25 ETA=BIJ+AAIJ*AJ

EC=EXP ETA«C! /CU
EU=EXP ETA*U! /CU
ECC=CC*EC

AA3= UU«EU-ECC',!«PHI
AA4= C«EC-U«EU!«PHI
AA2= EC-EU!«PHI

VZ1=2.0*AJ«ECC

Wl=2-Q«C«EC

VYl=C*W1

CON=1.0

IF MM.EQ.3! CON=-1.0
APP=APP+CON« AA4+C*AA2!
AYY=AYY+CON* -AA3+C«AA4!
AXK=AZX+CON« -AJ«AA3+CAJ«AA4!
WCl=WCl+CON«W1

VXC1=VXCl+CON*VXl

VYC1=VYC1+CON«VY1

GOTO 20

19 CON=1.00
IF AAIJ.LT.-0.00001! CON=-1.00
IF AMIJ.LTD 0.00001! GOTO 27
VXC1= CZMJ-CZM!«CON

AXX= AZ3�!-AX3�!+ AZ4�!-AZ4�!!*C!*CON
GOTO 28

27 VXC1=0.00

AXX=0.00

28 VXC2=CXPJ-CKP

VXS1=SZM-SZMJ

VXS2=SXP-SXPJ

WCl=-VXSl/CS*CON
WC2=-VZS2/CS
WSl= CXMJ-CXM!/CS
WS2=VZC2/CS

SWA22490

SWA22500

SWA22510

SWA2252D

SWA22530

SWA22540

SWA22550
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SWA22590
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SWA22690

SWA22700
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SWA22720
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SWA22800
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VYCl=C«WC1

VYC2=C*WC2

VYS1=C*WSl

VYS2=C«WS2

APP=AP3�!-AP3�! �  AP4�!-AP4�!!"C
BPP=BP3�!-BP3�! �  BP4�!-BP4�!!«C
BZX=BZ3 �! -BZ3 �! +  BX4 �! -BX4 �! !
BIJS=BIJ«BIJ

BJJS=BIJJ«BIJJ

AS=SQRT AAIJ«AAIJ+BIJS!
ASJ=SQRT AAIJJ*AAIJJ+BJJS!
BS=SQRT ABIJ«ABIJ+BIJS!
BSJ=SQRT ABIJJ«ABIJJ+BJJS!
CALL BEKM AS,BKM,O!
BKA=BKM l!
CALL BEKM ASJ,BKM,O!
BKAJ=BKM�!
CALL BEKK BS,BKM,O!
BKB=BKM�!
CALL BEKM BSJ,BKM,O!
BKBJ=BKM�!
AYY=BKAJ-BKA-CC« AP4 �! -AP4 �! !+C*  AP3 �! -AP3 �! !
BYY=BKBJ-BKB-CC« BP4 �! -BP4 �! ! +C« BP3 �! -BP3 �! !

20 POTCEN   I, J! =    APP+BPP! /PHI-WC1-WC2! «U*SDXY
POTSEN  I, J! =  WS1+WS2! «U«SDXY
VELCEN   I r J! =  SNE  I ! «   AXX+BXX! /PHI-VXC1-VZC2! -CSE  I ! *    AYY+BYY!

C/PHI-VYC1-VYC2!!«U*SDXY
VELSEN�,J!= SNE I!« VXS1+VXS2!-CSE I!* VYS1+VYS2!!«U«SDZY
POTCOD !,J!=  APP-BPP!/PHI-WCl+WC2!«U*SDXY
POTSOD I,J!= WS1-WS2!*U«SDZY
VELCOD I,J!= SNE I!*  AZX-BXX!/PHI-VXCl+VZC2!-CSE I!*  AYY-BYY!

C/PHI-VYC1+VYCZ!!«U«SDZY
VELSOD I,J!= SNE I!« VXS1-VXS2!-CSE I!* VYSl-VYS2!! «U«SDZY

11 CONTINUE

RETURN

END

SUBROUTINE SOURCE
COMMON/SAM/X �1 ! r Y �1 ! XX �0! r YY �0! r THY �0! r SNE �0! rCSE �0!

C r DUL �0!, POTCEN �0, 30!, POTCOD �0, 30!, POTSEN �0, 30!, POTSOD   30, 30!
C, VELCEN �0,30!, VELCOD �0, 30!, VELSEN �0, 30!, VELSOD �0, 30!
C,C,CC,NSEG,NPT,CS,PHI,HPH,TPH,NSET

COMMON/SOKA/VEVN�0r60! rVQDD�0r60! rSTEN �0rl! rSTOD�0r 1!
COMMON/SAS/BKM�7!
DIMENSION R�,2!,AR�!,SPP�!,VX�!,B!M�7!,VY�!
RJ=O.OO

DO 10 J=l,NSEG

JJ=J+1

TY=THY J!

STJ=SNE j!
CTJ=CSE J!
RR=DUL J!
IF ABS RR-RJ!.LE.1.E-O6! GOTO 30
RJ=RR

CALL BIMINT RJ,BIM,36!
30 XJ=X  J!

XJJ=X  JJ!

SWA22970

SWA22980

SWA22990

SWA23000

SWA23010

SWA23020

SWA23030

SWA23040

SWA23050

SWA23060

SWA23070

SWA23080

SWA23090

SWA23100

SWAZ3110

SWA23120

SWA23130

SWA23140

SWA2 3150

SWA23160

SWA23170

SWA2 3180
SWA23190

SWA23200

SWA23210

SWA23220

SWA23230

SWA23240

SWA23250

SWA23260

SWA23270

SWA23280

SWA23290

SWA23300
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SWA23320

SWA23330

SWA23340

SWA23350
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SWA23380

SWA23390

SWA23400

SWA23410

SWA23420
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SWA23500
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SWA23520
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SYSTEM

! GO TO 18

SP,SX,SY!

K,SP,SR,M!

FILE: SWATHPO FORTRAN A

YJ=Y J!
YJJ=Y JJ!
DO 10 I=1,NSEG

XI=XX I!
YI=YY  I !
Xi=XI-XJ

Yl=YI-YJ

Y2=YI+YJ

X3=XI+XJ

Xll=X1>X1
X12= XI-XJJ!*+2
Yll=Yl>Y1

Y12= YI-YJJ!**2
Y21= Y2~ Y2

Y22= YI+YJJ!+*2
X31=X3*X3

X32= XI+XJJ!><2
R � 1! =SQRT  Xll+Y1 1!
R �, 2! =SQRT  X12+Y12!
R �, 1! =SQRT  Xll+Y21!
R   2, 2 ! =SQRT  X12+ Y2 2!
R � 1! =SQRT  X31+Yll!
R�, 2! =SQRT  X32+Y12!
R �, 1! =SQRT  Z31+Y21!
R �, 2 ! =SQRT  X32+ Y 22 !
AR � ! =ATAN2   Y 1, X 1 ! � TY+HPH
AR �! =ATAN2  Y2,X1!+TY-PHI-HPH
AR �! =ATAN2   Yl, X3! +TY-HPH
AR �! =ATAN2   Y2, X3 ! � TY-HPH
DO 13 K=1,4

ARK=AR K!
TA=ARK-HPH

RK1=R K,1!
RK2=R K,2!
IF K-1! 14,14,15

.14 IF I.EQ.J! GO TO 16
15 CA=COS ARK!

IF ABS CA!.LT.0.0050! GO TO 17
SA=SIN ARK!
IF RK1.LE.0.50.AND.RK2.LE.0.50
CT=SA

RORK=RR/RKl
IF RORK.LE.OS 670! GOTO 25
CALL CORT RKl<RK2rRRsCTrCAiSAr

GOTO 19

25 M=MODER RORK!
CALL BEKM RK1,BKM,M!
CAI L SORK  BKM, B IM, CT, RR, RK1, ROR
SY1=BKM �!
CALL BEKM  RK2, BKM,O!
SY=SY1-BKM�!
SX=  SR-SASSY! /CA
GOTO 19

16 RH=RR/2. 0
CALL BKINTO RH,SP!
SP=2.0RSP
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4! -CSE  I ! *  VY12+VY34!
4! -CSE   I ! ~  VY12-VY34!

J,C,CC!
,AX2�!,AY3�!,AP3�}
5!,BY3�},BP3�!,BP4�!

SX=-PHI

SY=0.00000

GOTO 19

17 CALL BKINT0 RK1,SPl!
SY1=BKM�!
CALL BKINT0 RKZ,SP2!
SY=SY1-BKM �!

SP=ABS  SPl-SP2!
SZ=0.00000

GO TO 19
l8 CALL APROX RK1 RK2 RRiCAiSA SP SXiARK!

CALL BEKM RK1,BKM,O!
SY1=BKM�!

CALL BEKM RK2,BKM,O!
SY=SY1-BKM�}

19 GO TO �0 21 22i23! gK
20 CTHK=ST J

STHK= � CTJ

GOTO 24
21 CTHK=-STJ

STHK=-CTJ

GOTO 24

22 CTHK=STJ

STHK=CTJ

GOTO 24
23 CTHK=-STJ

STHK=CTJ

24 VX K!=CTHK<SX-STHK<SY
VY K!=STHK<SX+CTHK*SY

SPP K!=SP
13 CONTINUE

VX12=  VX �! -VX �! ! /TPH
VX34=  VZ �! -VX �! ! /TPH
VY12= VY�!-VY�! !/TPH
VY34=  VY �!-VY �! !/TPH
SP12=  SPP �! -SPP �! ! /TPH
SP34=  SPP �! -SPP �! ! /TPH
POTCEN   I, J! =POTCEN   I, J! +SP12+SP34
POTCOD   I, J! =POTCOD   I, J! +SP12-SP34
VELCEN  I,J! =VELCEN I,J!+SNE  I! <  VX12+VZ3
VELCOD   I, J! =VELCOD   I, J! +SNE   I ! *   VX12- VX 3
VEVN  I, J! =VELCEN   I, J!
VODD   I, J! =VELCOD   I, J!
VEVN  I, J+NSEG! =-VELSEN   I, J!
VODD   I, J+NS EG! =-VELSOD   I, J !
VEVN   I+NSEG, J! =VEI SEN  I, J!
VODD   I+NSEG, J! =VELSOD   I, J!
VEVN   I+NSEG, J+NSEG! =VELCEN   I, J!
VODD   I+NSEG, J+NSEG! =VELCOD   I p J!

10 CONTINUE

RETURN

END

SUBROUTINE FILON AMJ,AMJJ,APJ,APJJ,BJ,BJ
COMMON/AGFL/ AZ3�!,AZ4�!,AP2�!,AX1�}

1, AP4 �!, BX3 �!, BZ4 �!, BP2 �!, BXl �!, BX2  
2,XSQ �9!, DFU �3!, DFF �9!

SWA24090

SWA24100

SWA24110

SWA24120

SWA24130

SWA24140

SWA24150

SWA24160

SWA24170
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SWA24260

SWA24270
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FILE: SYSTEM

BP4  K! =0. 00

AN=ANJ

AP=APJ

B=BJ

GO TO 153

AN=AMJJ

AP=APJJ

B=BJJ

ITEST=2

152

153
IF ANLAGE.1.00! ITEST=D
IF AN.LT.1.00.AND-AP.GE-1.00! ITEST=l
IAM=NUML AN,AJS!
IAP=NUNL AP,AJS!
HAM=0.SO<AN

HAP=0.50*AP

ANS=AN+AN/8.0
APS=AP*AP/8.0
AX3�!=0 ~ ODDDDD
AX4�!=0-000000
AP2�!=0.000000

AX1�!=D.DDDOOD
AX2�!=0 ~ 000000
AY3�!=0.000000
AP3�!=0.000000

AP4�!=0-000000
BX3�!=0.000000
BZ4�!=0.000000
BP2�!=0.000000
BX1�!=0.000000
BZ2�!=0.000000
BY3�!=0.000000
BP3�!=0.000000
BP4�!=0.000000

IF IAN-IAP! 133,134,135
ICH=O

IL=IAP

GO TO 136

ICH=1

IL=!AN

GO TO 136

ICH=2

133

134

135

SWATHPO FORTRAN A

3 DU y DH IU U iUU HgHCU AJS
DO 20 K=4,5

AP2 K!=D.OQ
BP2 K!=0.00
AX1 K!=0 00
BZl K!=0.00

AX2 K!=0.00
BX2 K!=0.00
AY3 K!=0.00

BY3  K! =D. 00

AP3 K!=Q.DQ
BP3 K!=0.00
AP4 K!=0.00

NZ=4

IF NZ.EQ.S! GO TO 152
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101

102

IL=IAM

136 DO 10 N=1,2

X=0.000000

DX=DU

IUL=IU

IF N.Egal! GO TO
X=1.000000

DX=DH

IUL=IL

101 TETA=B*DZ

CALL FPARA TETA,
FOAX3=0.000000

FOAK4=0.000000

FOAP2=0.000000

FOAK1=0.000000

FOAX2=0.000000

FOAY3=0.000000

FOAP3=0.000000

FOAP4=0.000000

FEAK3=0.000000

FEAX4=0.000000

FEAP2=0.000000

FEAK1=0.000000

FEAX2=0.000000

FEAY3=0 ~ 000000

FEAP3=0.000000

FEAP4=0.000000

FOBK3=0.000000

FOBK4=0.000000

FOBP2=0.000000

FOBK1=0-000000

FOBX2=0 000000

FOBY3=0 000000

FOBP3=0.000000

FOBP4=0-000000

FEBX3=0-000000

FEBK4=0.000000

FEBP2=0.000000

FEBK1=0.000000

FEBX2=0.000000

FEBY3=0.000000

FEBP3=0.000000

FEBP4=0.000000

DO ll NN=1,IUL

BX=B~Z

DC=COS BX!
DS=SIN BX!
XX=X*X

IF N.EQ.2! GO TO
XS=SQRT XX+1.0!
FCU=DFU NN!

GO TO 103

102 ZS=KSQ NN!
FCU=DFF NN!

103 IF AJS.GE.100.0!
IF N.EQ.2.AND.NN ~

ALPA,BETAiGAMA!

GO TO 104

GT.IAM! GO TO 105
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TO 106

TO 108

TO 107

TO 109

EXAM=EXP  -AM ZS! /FCV
AAP2=X«EXAM

AAX2=AAP2«XS

AAX4=AAP2«X

AAX1=AAX4«ZS

AAX3=AAK4*X

IF AJS.LE.0.001! GO TO 105
AAP4=AAX4/ZS
AAP3=AAP4«X

AAY3=AAP3«Z

105 IF N.EQ.2.AND.NN.GT.IAP! GO
EXAP=EKP -AP«ZS!/FCU
BBP2=EZAP*Z

BBX2=BBP2«XS

BBX4=BBP2*X

BBX1=BBX4«ZS

BBX3=BBZ4«Z

IF AJS.LE.0.001! GO TO 106
BBP4=BBX4/XS
BBP3=BBP4«Z

BBY3=BBP3«X

106 IF ITEST.EQ.0! GO TO 107
IF N.EQ.2.AND.NN.GT.IAM! GO
EAM=EXP -AM*X!/FCU«X
DXA=X-HAM

DE=DXA*EAM

DM=DXA«X+AMS

AAP2=AAP2-EAM

AAZ2=AAZ2-DE

AAX4=AAX4-DE

AAXl=AAX1-EAM« DM+0.50!
AAX3=AAX3-DE«X

IF AJS.LE.0.001! GO TO 108
AAP4=AAP4-EAM

AAP3=AAP3-DE

AAY3=AAY3-EAM* DM-0.50!

108 IF ITEST.EQ.1! GO TO 107
IF N.EQ.2.AND.NN.GT.IAP! GO
EAP=EXP -AP"Z!/FCU«Z
DXA=Z-HAP

DE=DXA*EAP

DM=DXA«Z+APS

BBP2=BBP2-EAP

BBZ2=BBX2-DE

BBX4=BBZ4-DE

BHX1=BBK1-EAP« DM+0.50!
BBX3=BBK3-DE«Z

IF AJS.LE.O.OOl! GO TO 107
BBP4=BBP4-EAP

BBP3=BBP3-DE

BBY3=BBY3-EAP« DM-0.50!
GO TO 107

104 IF N ~ EQ.2.AND.NN.GT.IAM! GO
EXAM=EXP -AM ZS!/FCU
AAX4=EXAM

AAX3=AAZ4«Z
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TO 110109

110
TO 111

TO 107

107

112

115

TO 114

114 TO 117

116

113 TO 118

AAP4=AAK4/XS
AAP3=AAX3/XS
IF  N. EQ. 2 . AND. NN. GT. IAP! GD
EKAP=EZP -AP*XS!/FCU
BBX4=EXAP

BBX3=BBK4¹X

BBP4=BBX4/XS
BBP3=BBK3/XS
IF ITEST.EQ.O! GO TO 107
IF N.EQ.2.AND.NN.GT.IAM! GO
EAM=EXP -AM¹X!/FCU
DUM=EAM¹X/ XX+0.5000!
AAX4=AAX4-EAM

AAK3=AAX3-EAM*  Z � HAM!
AAP4=AAP4-DUM

AAP3=AAP3-DUM¹X

IF ITEST.EQ.1! GO TO 107
IF N.EQ ~ 2 ' AND.NN.GT.IAP! GO
EAP=EXP -AP¹X!/FCU
DUM=EAP¹Z/ XX+0.5000!
BBX4=BBX4-EAP

BBK3=BBK3-EAP¹ X-HAP!

BBP4=BBP4-DUM

BBP3=BBP3-DUM¹X

NT~NN/2 �  NN+1!/2
IF NT! 112,113,113
IF{N.EQ.2.AND.NN.GT.IAM! GO
FOAZ3=FOAX3+AAX3*DS

FOAX4=FOAX4+AAX4*DC

IF{AJS.GE.100.0! GO TO 115
FOAP2=FOAP2+AAP2¹DS

FOAXl=FOAZ1+AAZ1¹DC

FOAX2=FOAX2+AAX2¹DS

IF AJS.LE ~ 0.001! GO TO 114
FOAY3=FOAY3+AAY3¹DC

FOAP3=FOAP3+AAP3*DS

FOAP4=FOAP4+AAP4¹DC

IF N.EQ.2.AND.NN.GT.IAP! GO
FOBX3=FOBX3+BBK3*DS

FOBX4=FOBX4+BBX4¹DC

IF AJS.GE.100 ' 0! GO TO 116
FOBP2=FOBP2+BBP2¹DS

FOBX1=FOBX1+BBX1*DC

FOBZ2=FOBZ2+BBK2¹DS

IF AJS.LE.0.001! GO TO 117
FOBY3=FOBY3+BBY3*DC

FOBP3=FOBP3+BBP3¹DS

FOBP4=FOBP4+BBP4¹DC

GO TO 117

IF N.EQ.2.AND.NN.GT.IAM! GO
FEAX3=FEAX3+AAX3*DS

FEAX4=FEAX4+AAX4¹DC

IF AJS.GE.l00.0! GO TO 119
FEAP2=FEAP2+AAP2¹DS

FEAZ1=FEAX1+AAX1*DC

FEAX2=FEAZ2+AAK2¹DS
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SYSTEM

118

! GO TO 117

120

117

123

FILE SWATHPO FORTRAN A

IF AJS.LE.0.001! GO TO
FEAY3=FEAY3+AAY3*DC

119 FEAP3=FEAP3+AAP3*DS

FEAP4=FEAP4+AAP4»DC

118 IF N.EQ.2.AND.NK.GT.IAP
FEBX3=FEBX3+BBX3»DS

FEBX4=FEBX4+BBZ4»DC

IF AJS.GE.100.0! GO TO
FEBP2=FEBP2+BBP2»DS

FEBXl=FEBXl+BBX1»DC

FEBX2=FEBX2+BBX2»DS

IF AJS.LE.0.001! GO TO
FEBY3=FEBY3+BBY3»DC

120 FEBP3=FEBP3+BBP3»DS

FEBP4=FEBP4+BBP4»DC

117 IF NN-1! 121,121,122
121 FCAX3=AAX3»DC

FSAX3=AAZ3»DS

FCAX4=AAX4*DC

FSAX4=AAX4»DS

FCBX3=BBX3*DC

FSBX3=BBX3»DS

FCBX4=BBX4*DC

FSHX4=BBX4»DS

IF AJS.GE.100.0! GO TO
FCAP2=AAP2»DC

FSAP2=AAP2*DS

FCAX1=AAZl»DC

FSAXl=AAZl»DS

FCAX2=AAZ2»DC

FSAZ2=AAZ2»DS

FCBP2=BBP2*DC

FSBP2=BBP2*DS

FCBZ1=BBXl*DC

FSHX1=BBZl*DS

FCBX2=BBX2»DC

FSHX2=BBX2*DS

IF AJS.LE.0.001! GO TO
FCAY3=AA'Y3»DC

FSAY3=AAY3»DS

FCBY3=BBY3*DC

FSBY3=BBY3*DS

123 FCAP3=AAP3»DC

FSAP3=AAP3*DS

FCAP4=AAP4»DC

FSAP4=AAP4»DS

FCBP3=BBP3*DC

FSBP3=BBP3*DS

FCBP4=BBP4»DC

FSBP4=BBP4»DS

GO TO ll

122 IF N.EQ.l! GO TO 124
IF ICH-1! 125,124,126

125 IF NN-EQ.IAP! GO TO 127
IF NN-IAM! llgl28g11

126 IF NN.EQ.IAM! GO TO 128

VM/SP CONVERSATIONAL MONITOR
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127

!+BETA*FOAX3+GMA+FEAX3!
!+BETA*FOBX3+GAMA*FEBZ3!
!+BETA*FOAX4+GAHA*FEAX4!
!+BETA>FQBX4+GAÃA>FEBX4!

IF NN-IAP! 11,127,11
124 IF NN-IUL! 11,128,128
128 ECAX3=AAX3~DC

ESAK3=AAZ3>DS

ECAX4=AAX4+DC

ESAX4=AAX4~DS

IF AJS AGE.100 ' 0! GO TO 129
ECAP2=AAP2*DC

ESAP2=AAP2~DS

ECAXl=AAZl>DC

ESAXI=AAXl~DS

ECAX2=AAX2*DC

ESAX2=AAX2>DS

IF AJS.LE.0.001! GO TO 130
ECAY3=AAY3>DC

ESAY3=AAY3+DS

129 ECAP3=AAP3<DC

ESAP3=AAP3>DS

ECAP4=AAP4*DC

ESAP4=AAP4<DS

130 IF N.EQ.l.OR.ICH.Eg.l! GQ TO
GO TO 11

127 ECBZ3=BBZ3+DC

ESBZ3=BBZ3>DS

ECBX4=BBX4+DC

ESBZ4=BBZ4<DS

IF AJS.GE.100.0! GO TO 131
ECBF2=BBP2>DC

ESBP2=BBP2+DS

ECBK1=BBX1>DC

ESBX1=BBXl>DS

ECBZ2=BBX2~DC

ESBX2=BBX2>DS

IF AJS.LE.O-001! GO TO 11
ECBY3=BBY3>DC

ESBY3=BBY3+DS

131 ECBP3=BBP3>DC

ESBP3=BBP3*DS

ECBP4=BBP4RDC

ESBP4=BBP4*DS

11 X=X+DX

FOAZ3=FOAX3- ESAX3+FSAX3!/2.
FOBX3=FOBK3- ESBX3+FSBZ3!/2.
FOAX4=FOAX4- ECAX4+FCAX4!/2.
FOBZ4=FOBX4- ECBX4+FCBZ4!/2.
AX3 N!=DX* ALPA< FCAX3-ECAX3
BX3 N!=DX< ALPA< FCBX3-ECBX3
AZ4 N!=DZ< ALPA+ ESAX4-FSAX4
BX4 N!=DX* ALPA< ESBX4-FSBX4
IF AJS.GE.100.0! GO TO 140
FOAP2=FOAP2 �  ESAP2+FSAP2!/2.
FOBP2=FOBF2- ESBP2+FSBP2!/2.
FOAX1=FOAXl- ECAZl+FCAX1!/2.
FOBX1=FOBK1- ECBZ1+FCBXl!/2.
FOAZ2=FOAX2 �  ESAX2+FSAX2!/2.
FOBX2=FOBX2- ESBZ2+FSBX2!/2.
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AP2 N!=DX* ALPA» FCAP2-ECAP2!+BETA»FOAP2+GAMA»FEAP2!
BP2 N!=DZ* ALPA* FCBP2-ECBP2! +BETA*FOBP2+GAKA*FEBP2!
AZ1 N!=DX» ALPA» ESAXl-FSAXl!+BETA»FOAXl+GAKA*FEAZ1!
BZ1 N!=DX» ALPA» ESBZl-FSBZl!+BETA*FOBZl+GAKA»FEBXl!
AZ2 N!=DX» ALPA» FCAZ2-ECAX2!+BETA*FOAX2+GAMA»FEAX2!
BZ2 N!=DX» ALPA» FCBX2-ECBZ2!+BETA»FOBZ2+GAKA»FEBZ2!
IF AJS.LE.0.001! GO TO 10
FQAY3=FOAY3- ECAY3+FCAY3!/2.
FOBY3=FOBY3- ECBY3+FCBY3!/2.
AY3 N!=DX" ALPA* ESAY3-FSAY3!+BETA*FOAY3+GAMA»FEAY3!
BY3 N! =DZ» ALPA* ESBY3-FSBY3!+BETA»FOBY3+GAMA»FEBY3!

140 FOAP3=FOAP3- ESAP3+FSAP3!/2.
FOBP3=FQBP3- ESBP3+FSBP3!/2.
FOAP4=FOAP4- ECAP4+FCAP4!/2.
FOBP4=FOBP4- ECBP4+FCBP4!/2.
AP3 N!=DZ» ALPA* FCAP3-ECAP3!+BETA»FOAP3+GAMA*FEAP3!
BP3 N! =DZ* ALPA» FCBP3-ECBP3!+BETA»FOBP3+GAMA»FEBP3!
AP4 N! =DZ* ALPA* ESAP4-FSAP4!+BETA*FOAP4+GAMA»FEAP4!
BP4 N! =DX» ALPA» ESBP4-FSBP4!+BETA»FOBP4+GAMA*FEBP4!

10 CONTINUE
IF ITEST 1! 142rl43i143

143 CALL EZPINT AM,B,C,RMCP,RMCK,AMCP,AMCM!
IF ITEST.EQ.1! GO TO 144
CALL EXPINT AP,B,C,RPCP,RPCK,APCP,APCM!

144 IF AJS AGE ~ 100.0! GO TO 145
CALL EZPINT AM,B,U,RMUP,RMUM,AMUP,AKUM!
IF ITEST.EQ.1! GQ TO 146
CALL EXPINT AP,B,U,RPUP,RPUM,APUP,APUM!

146 CM1=HCU» RMUM+RMUP-RKCM-RMCP!
SMl=HCU» AMUM+AKUP-AMCM-AMCP!
CM2=HCU* C» AMCK-AMCP! +U* AKUP-AMUM!!
SM2=HCU»  C»  RMCP-RMCM! +U* {RMUM-RMUP! !
CM3=HCU»  CC»  RMCM+RMCP! -UU»  RMUM+RMUP! !
SM3=HCU»  CC*  AMCM+AMCP! -UU*  AMUM+AMUP! !
AZ3�!=SM3-HAK*SM2

AX4�!=CM2-HAK*CMl
AP2�!=SM1
AX1�!=CM3-HAM*CM2+�.50+AMS!*CMl
AX2�!=SM2-HAM»SK1
IF AJS.LE.0.001! GO TO 147
AY3�!=CM3-HAM»CM2+ AMS-0.50!*CM1
AP3�!=SM2-HAK»SMl

AP4�!=CM1
147 IF ITEST.EQ.1! GO TO 142

CPl=HCU» RPUM+RPUP-RPCM-RPCP!
SPI=HCU* APUK+APUP-APCK-APCP!
CP2=HCU» C» APCM-APCP!+U* APUP-APUM!!
SP2=HCU  C* RPCP-RPCM!+U  RPUM-RPUP!!
CP3=HCU* CC» RPCM+RPCP!-UU» RPUM+RPUP!!
SP3=HCU*  CC» APCM+APCP! "UU* APUM+APUP! !
BX3�!=SP3-HAP»SP2

BX4�!=CP2-HAP*CP1
BP2�!=SP1
BXl�!=CP3-HAP»CP2+�.50+APS!*CPl
BZ2�!=SP2-HAP"SP1
IF AJS ALE.0 ' 001! GO TO 142
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BY3�!=CP3-HAP*CP2+ APS-0 ' 50!*CP1
BP3�!=SP2-HAP»SP1
BP4�!=CPl

GO TO 142

145 CALL EXPINT AM,B,H,RMHP,RMHM,AMHP,AMHM!
IF ITEST.EQ.1! GO TO 148
CALL KXPINT AP,B,H,RPHP,RPHM,APHP,APHM!

148 AX3�!=0.50» AMCM+AMCP!-0.25»AM» RMCP-RMCM!/C
AX4 �! =0. 50*  AMCM-AMCP! /C
AP3 �! =0. 50*  C»  RMCP-RMCM! +H»  RMHM-RMHP ! ! /  CC-0. 50!
AP4 �! =0. 50»  RMHM+RKHP-RMCM-RMCP! /  CC-0. 50!
IF{ITEST.EQ ~ 1! GO TO 142
BX3�!=0. 50» APCM+APCP!-0.25»AP* RPCP � RPCM!/C
BX4 �! =0. 50*  APCM-APCP! /C
BP3 �! =0. 50»  C»  RPCP-RPCM!+H»  RPHM-RPHP! ! / CC-0. 50!
BP4 �! =0. 50*  RPHM+RPHP-RPCM-RPCP} /  CC-0. 50!

142 AX3  NZ! =AX3 �!+AX3 �!+AX3 �!
AX4  NZ! =AX4 �! +AX4 �! +AX4 �!
BX3  NZ! =BX3 �! +BX3 �! +BX3 �!
BX4  NZ! =BX4 { 1! +BX4 �! +BX4 � !
IF AJS.GE.100.0! GO TO 149
AP2  NZ! =AP2 �!+AP2 �!+AP2 �!
AXl  NZ! =AX1 �!+AX1 �!+AX1 �!
AX2  NZ! =AX2   1 ! +AX2 �! +AX2 � !
BP2  NZ! =BPZ �!+BPZ �!+BPZ �!
BXl  NZ! =BXl �! +BX1 �! +BXl �!
BX2  NZ! =BX2 �! +BX2 �!+BX2 �!
IF AJS.LE.0.001! GO TO 150
AY3  NZ! =AY3 �! +AY3 �! +AY3 �!
BY3  NZ! =BY3 �! +BY3 �! +BY3 �!

149 AP3  NZ! =AP3 �!+AP3 �!+AP3 {3!
AP4  NZ! =AP4 { 1! +AP4 �! +AP4 {3!
BP3  NZ! =BP3 �! +BP3 �! +BP3 �!
BP4  NZ! =BP4 �! +BP4 �! +BP4 { 3!

150 IF NZ.EQ.5! GO TO 154
NZ=5

GO TO 151

154 RETURN

END

SUBROUTINE FPARA TETA,ALPA,BETA, GAMA!
TS=TETA*TETA

TT=TETA*TS

IF TETA.LE.0.1666667! GO TO 10
S=SIN TETA!
C=COS TETA!
SS=SIN�.»TETA!
ALPA=l./TETA+SS/2./TS-2.»S*S/TT
BETA=�.00000+C»C!/TS-SS/TT
BETA=BETA*2.

GAMA=S/TT-C/TS
GAMA=GAMA»4.

GO TO 11

10 T4=TETA»TT

T5=TS»TT

T6=TT»TT

T7=TT»T4

SWA28570

SWA28580

SWA28590

SWA286Oo

SWA28610

SWA28620

SWA28630

SWA28640

SWA28650

SWA28660

SWA28670

SWA28680

SWA28690

SWA28700

SWA28710

SWA28720

SWA28730

SWA28740

SWA28750
SWAZ8'760

SWA28770

SWA28780

SWA28790

SWA28800

SWA28810

SWA28820

SWA28830

SWA28840

SWA28850

SWA28860

SWA28870

SWA28880

SWA28890

SWA28900

SWA28910

SWA28920

SWA28930

SWA28940

SWA28950

SWA28960

SWA28970

SWA28980

SWA28990

SWA29000

SWA29010

SWA29020

SWA29030

SWA29040

SWA29050

SWA29060

SWA29070

SWA29080

SWA29090

SWA29100

SWA29110

SWA29120



79

VM/SP CONVERSATIONAL MONITOR SYSTEMFILE: SWATHPO FORTRAN A

TS=T4RT4

ALPA=2.*TT/45.-2.>T5/
BETA=2./3.+2.*TS/15.�
GAMA=4./3.-2.<TS/15.+

11 RETURN

END

FUNCTION NUML A,AJS!
IF A-1.00! 2,3,3

2 IF AJS.GE.100.0! GO TO
IF A-0.20! 6,5,5

5 NUML=31

IF A.LT.0.80! NUML=37
IF A.LT 0.50! NUML=45
IF A.LT.0.30! NUML=51
GO TO 1

6 NUML=59
IF A.LT.0.10! NUML=63
IF A.LT.0.06! NUML=71

IF A.LT.0.02! NUML=79
GO TQ 1

4 IF A-0 ' 20! 8g7,7
7 NUML=31

IF A.LT-0.60! NUML=39
IF A.LTD 0 ' 40! NUML=45
IF A.LT.0.30! NUML=51
GO TO 1

, 8 NUML=57

IF A.LK.0.04! NUML=51
IF A.LE.0 ' 02! NUML=41
IF A.LE.o-ol! NUML=31
GO TO 1

3 NUML=3

IF A.LT.8.00! NUML=9
IF A.LTD 4.00! NUML=13
IF{A.LT.3.00! NUML=21
IF A.LT.2.00! NUML=35
IF A.LT-1 ~ 26! NUML=47

1 RETURN

END

FUNCTION NUMU U!
IF U-G.25! 3,2,2

2 NUMU=1 1

IF {U ~ LT ~ 0 ~ 80! NUMU=13
IF U.LT.0.70! NUMU=15
IF U.LT.0.50! NUMU=19
IF ALT.OS 40! NUMU=23
IF U.LT.0.30! NUMU=25
GO TO 1

3 NUMU=29

IF U.LT.0.20! NUMU=31
IF V.LT.Q.18! NUMU=35
IF U.LT.G.16! NUMU=39
IF U.LT.G.14! NUMU=45
IF U.LT.0.12! NUMU=53

1 RETURN

END

315.+2.~T7/4725.
4.*T4/105.+2.'T6/567.-4.8T8/22275-
T4/210.-T6/11340.
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XB,Q,RP,RM,AP,AM!SUBROUTINE EXPINT YA,
IMPLICIT REAL*8 D!
REAL*4 D �!, F �!

F�!=.52175561
F�!=.39866681

F�!=.7594245K-01
F�!=.3611759K-02
F�!=.2336997K-04

D�!=-26356032
D�!=1.4134031
D�!=3.5964258

D�!=7.0858100
D�!=12.640801
I=1

X=Q*XB

Y=Q*YA
57 IF I' EQ.1! GO TO 55

X=-X

Y=-Y

55 SR=0.O
SI=O.

N=O

TEST=0.00001

AY=ABS Y!
YY=Y*Y

R=X~X+Y*Y

IF X.GE ~ O.O .AND.R

IF X.LT. 0.0 .AND.AY

IF X.LE.-13.0.AND.AY.
K=EXP X!
C=COS  Y!

S=SIN  Y!
EC=E<C

ES=E~S

IF X.LE.2.0! GO TO 12
DX=DBLE X!
DY=DBLE Y!

DR=DBLE R!
DAL=.5*DLOG DR!
DAT=DATAN2 DY,DX!
DSR=-.5772156649-DAL+

DSI=-DAT+DY

DA=DX

DB=DY

GO TO 6

12 AT=ATAN2 Y,X!
AL=.5*ALOG R!

SR=-.57721566-AL+X

SI=-AT+Y

A=X

B=Y

IF X.GE ~ 0.0! GO TO 6
RS=SQRT R!
NR=IFIX  RS!

6 TEST=TEST/E/10.
IF X.LE.2.0! GO TO 2

.GE.,25. ! GO TO 10

.GE. 5.! GO TO 10

LT. 5. ! GO TO 11

SWA29690

SWA29700

SWA29710

SWA29720

SWA29730

SWA29740

SWA29750

SWA29760

SWA29770

SWA29780

SWA29790

SWA29800

SWA29810

SWA29820

SWA29830

SWA29840

SWA29850
SWA29860

SWA29870

SWA29880

SWA29890

SWA29900

SWA29910

SWA29920

SWA29930

SWA29940

SWA29950

SWA29960

SWA29970

SWA29980

SWA29990

SWA30000

SWA30010

SWA30020

SWA30030

SWA30040

SWA30050

SWA30060

SWA30070

SWA30080

SWA30090

SWA30100

SWA30110

SWA30120

SWA30130

SWA30140

SWA30150

SWA30160

SWA30170

SWA30180

SWA30190

SWA30200

SWA30210

SWA30220

SWA30230

SWA30240
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13

14

7 3

10

4

ll

NN=N+1
CH=-N

CN=CH/NN/NN
AC=A

BC=B
A=CN* AC~X-BC<Y!
B=CN> AC>Y+BC<X!
SR=SR+A

SI=SI+B

IF X.GE.0.0! GO TO 7
IF HALT-NR! GO TO 1
IF ABS A! ALE.TEST AND.ABS B!.LE.TEST! GO TO 3
COHTIHUE

SF=SR
SR=EC*SR-ES~SI

SI=EC~SI+ES*SP

GO TO 99

DO 4 I=1,5

FF=X+D I!
FD=FF>FF

FD=FD+YY

FI=F  I ! /FD
SR=SR+FI>FF

SI=SI-FI+Y

GO TQ 99

XR=X/R
YR=Y/R
A=XR

B=-YR

SR=A

SI=B

DO 5 N=1,14

AC=A

BC=B

A= -N!* AC<XR+BC+YR!

DO 13 N=1,50

DN=DFLOAT N!
DNN=DN+l.

DCN=-DN/DNN/DNN
DAC=DA

DBC=DB

DA=DCN> DAC*DX-DBC<DY!
DB=DCN> DAC*DY+DBC*DX!
DSR=DSR+DA

DS!=DSI+DB

A=DA

B=DB

IF ABS  A! .LATEST.AND.ABS  B! -LE.TEST! GO TO 14
COHTINUE

DSP=DSR
DSR=EC+DSR-ES*DSI

DSI=EC>DSI+ES<DSP

SR=DSR

SI=DSI

GO TO 99

DO 1 N=l,50

SWA30250

SWA30260

SWA30270

SWA30280

SWA30290

SWA30300

SWA30310

SWA30320

SWA30330

SWA30340

SWA30350
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SWA30370
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SWA30390

SWA30400
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SWA30420

SWA30430

SWA30440
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SWA30460
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SWA30480
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SWA30520

SWA30530

SWA30540

SWA30550

SWA30560

SWA30570

SWA30580

SWA30590

SWA30600

SWA30610

SWA30620

SWA30630

SWA30640

SWA30650

SWA30660

SWA30670

SWA30680

SWA30690

SWA30700

SWA30710

SWA30720

SWA30730

SWA30740

SWA30750

SWA30760

SWA30770

SWA30780

SWA30790

SWA30800
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B={-N! i BC*ZR-AC~YR!
SR=SR+A

SI=SI+B

!F ABS A!.LE.TEST.AND.ABS B!.LE-TEST! GO TO 99
5 CONTINUE

99 IF{I.EQ.2! GO TO 56
RP=SR

AP=SI
I=2

GO TO 57

56 RM=SR

AM=SI

RETURN

END

SUBROUTINE BEKM XtBKMgM!

DIMENSION T�2!,BKM l!
IF{X-1.�6,36,25

25 A=EXP  � X!

8=!./X
C=SQRT B!
T�!=B

DO 26 L=2,12

26 T L!=T L-1!*B
27 GO=A*�-2533141- ~ 1566642*T�!+.08811128+T{2! � .09139095*T�!

2+.1344596+T{4! � .2299850*T�!+.3792410*T�! � .5247277+T{7!
3+.5575368*T 8! � .4262633<T 9!+.2184518*T�0! � .06680977<T ll!
4+.009189383~T�2!!~C

BKM �! =GO

IF M! 55,55,29
29 Gl=A+{1.2533141+.4699927>T�! � .1468583<T�!+.1280427aT�!

2-.1736432~T{4!+.2847618*T�! � .4594342+T�!+.6283381+T{7!
3-.6632295*T{8!+.5050239*T 9!-.2581304<T�0!+.07880001*T�1!
4-.01082418*T�2! ! >C

BKM {2! =Gl

IF M-1! 55,55,31

36 B=X/2.
A=.5772157+ALOG B!

C=B*B

37 GO=-A

X2J=1.

FACT=i'
HJ=.O

DQ 40 J=1,6

RJ=1./FLOAT{J!
Z2J=Z2J~C

FACT=FACT*RJ~RJ

HJ=HJ+RJ

40 GO=GO+Z2J>FACT* HJ-A!
BKM�! =GO

IF {M! 55, 55,43

43 Z2J=B

FACT=1.

HJ=1.

Gl=l./X+X2J< .5+A-HJ!
DO 50 J=2,8

X2J=Z2J~C

SWA30810

SWA30820

SWA30830

SWA30840

SWA30850

SWA30860

SWA30870

SWA30880

SWA30890

SWA30900

SWA30910

SWA30920

SWA30930

SWA30940

SWA30950

SWA30960

SWA30970

SWA30980

SWA30990

SWA31000

SWA31010

SWA31020

SWA31030

SWA31040

SWA3 1050

SWA31060

SWA31070

SWA31080

SWA31090

SWA31100
SWA31110

SWA31120

SWA31130

SWA31140

SWA31150

SWA31160

SWA31170

SWA31180

SWA31190

SWA31200

SWA31210

SWA31220

SWA3 1230

SWA3 1240

SWA31250
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SWA31280

SWA31290

SWA31300
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SWA31320

SWA31330

SWA31340

SWA31350

SWA31360
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PILE: SYSTEM

RJ=I./FLOAT J!
FACT=FACT>RJ>RJ

HJ=HJ+RJ

Gl=GI+X2J*FACT> .5+ A- HJ!%FLOAT J!!50

31

./J/JP

35
RETURN55

END
SUBROUTINE CORT RKI RK

COMMON/SAS/BKH�7!
DIMENSION BIMD�7!
MC=O

ZK=RKl<CA

YK=RK1*SA

XKS=ZK<ZK

SZ=O.O

SY=O.O

SF=0.O

DO 26 KD=1,10

IF MC.EQ.I! GOTO 34
IF KD-I! 27,27,28
RD=0.670%RK1

2,RR,CT,CA,SA,SP,SZ,SY!

27

28

30

31

SWATHPO FORTRAN A

BKM �! =Gl
IF  M 1! 55 55' 31
GGI=GI*Z/2.
GGO=GO

MP~M+I

DO 35 J=2,HP

JP=J-1

GGJ=GGl>JP/J+GGO*Z+Z/4
BKM J+1!=GGJ
GGO=GGl

GGl=GGJ

RRD=RD

RD1=RKI

YKD=YK-RD

RD2=SQRT XKS+YKD>YKD!
CD=CT

CAD=CA

SAD=SA

RORD=0.670

MD=35

GOTO 29
RD=0.670<RD2

RD1=RD2

ARD=ATAN2 YKD,ZK!
CAD=COS ARD!
SAD=SIN ARD!
CD=SAD

RRD=RRD+RD

IF RRD.GE.RR! GOTO 30
YKD=YKD-RD

RD2=SQRT ZKS+YKD*YKD!
GOTO 31

RD2=RK2

MC=I

RD=RD+RR-RRD

RORD=RD/RDl

VM/SP CONVERSATIONAL MONITOR

SWA31370

SWA31380

SWA31390

SWA31400

SWA31410

SWA31420

SWA3 1430

SWA31440

SWA3 1450

SWA31460

SWA31470

SWA31480

SWA31490

SWA31500

SWA31510

SWA31520

SWA31530

SWA31540

SWA3 1550

SWA31560

SWA31570

SWA31580

SWA31590

SWA31600

SWA3 161 0

SWA31620

SWA31630

SWA31640

SWA31650

SWA31660

SWA31670

SWA31680

SWA31690

SWA31700

SWA31710

SWA31720

SWA31730

SWA31740

SWA31 /50

SWA31 760

SWA31770

SWA31780

SWA31 790

SWA31800

SWA31810

SWA3 1820

SWA31830

SWA31840

SWA31850

SWA31 860

SWA31870

SWA 31880

SWA31890

SWA31900

SWA31910

SWA31920
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SYSTEM

MD=MODER RORD!
29 IF RD1.LE.0.50.AND.RD2.LE.0.50! GOTO 32

CALL BIMINT RD,BIMD,MD!
CALL BEKM RDl,BKM,MD!
CALL SORK BKMgBIMDgCDgRDgRD1 RORDgSPD SRDg
SYD1=BKM�!
CALL BEKM RD2,BKM,O!
SYD=SYD1-BKM�!
SXD= SRD-SAD*SYD!/CAD
GOTO 33

32 CALL APROX RDl,RD2,RD,CAD,SAD,SPD,SXD,ARD!
CALL BEKN RD1,BKM,O!
SYDl=BKM �!
CALL BEKN  RD2, BKM, 0!
SYD=SYD1-BKN�!

33 SX=SX+SXD

SY=SY+SYD

26 SP=SP+SPD

34 RETURN

END
SUBROUTINE SORK BKMgBIM,CTA,RHO,R,ROR,SP,S

DIMENSION BKM�!,BIM�!
CT2=2.0*CTA+CTA-1.000000

RORS=ROR*ROB

RS=R*R
SP=BKM �! *BIM �!+BKN �! <BIM �! >RHO>CTA+2. >
SR=-BKM �! >BIN �!-  BKN �! iBKM�! >8./RS! >BI

C BKM �!+BKM �! <48./RS/R! +BIN�! g RHO*RHO/8.
CT1=CTA

DO 10 I=3rM

II=I+1

RORS=RORS*ROR

CTI=2.0"CT2~CTA-CT1

DM=RORS*B!M II!

DP=DM~BKN I!!*2.0
DR=DM* BKM I!gR/I/2.+BKM II+1!>2 ~ *II/R!
SP=SP+DP+CTZ
SR=SR-DR>CTZ

CT1=CT2

10 CT2=CTI

11 RETURN

END
SUBROUTINE APROX R1,R2,RR,CA,SA,SP,SX,AR!
ALP=1.562519E-02

BET=.2789828

GAN=2.524915E-02

TET=.1159315

XI=R1>CA

YI=R1<SA

YIJ=YZ-RR

AT12=ATAN YI/XI!-ATAN YIJ/XI!
XS=XI~XI

XT=XS>XI

X4=XS*XS

YS=YI*Y!

YT=YS<YI

MD!

R,M!

RORS*BKM�!*BIM�!*CT2
M �! g RHO/2. <CTA-
+CT2

FILE: SWATHPO FORTRAN A VM/SP CONVERSATIONAL MONITOR

SWA31930

SWA31940

SWA31950

SWA31960

SWA31970

SWA31980

SWA31990

SWA32000

SWA32010

SWA32020

SWA32030

SWA32040

SWA32050

SWA32060

SWA32070

SWA32080

SWA32090

SWA32100

SWA3 2110

SWA32120

SWA32130

SWA32140

SWA321.50

SWA32160

SWA32170

SWA32180

SWA32190

SWA32200

SWA32210

SWA32220

SWA32230

SWA32240

SWA32250

SWA32260

SWA32270

SWA32280

SWA32290

SWA32300

SWA32310

SWA32320

SWA32330

SWA32340

SWA32350

SWA32360

SWA32370

SWA32380

SWA32390

SWA32400

SWA32410

SWA32420

SWA32430

SWA32440

SWA32450

SWA32460

SWA32470

SWA32480
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YF=YTRYS

Y JS= Y1 J*Y I J

YJT=YJSAYIJ

YJF=YJT*YJS

DY3= YT-YJT!/3.
DY5= YF-YJF!/5.
ALl=ALOG R1!
AL2=ALOG R2!
XRY=XS<RR+DY3
Fl=YI+AL1-YIJ*AL2-RR+KI+AT12

F2= YT"AL1-YJT"AL2-DY3+XS>RR-KT*AT12!/3
F4= YF<AL1-YJF~AL2-2.<DY5+2.>XS>DY3-2.<
SP=Fl> -F 00-0.250+XS-ALP>X4!-F2*�.250

C>XRY+GAM> X4<RR+2.0*XS<DY3+DY5!+TET*RR
SX=Fl"XI< -.50-4.0<ALP>XS!-4.0*ALP>KI*F

C+.3079656>ZI<RR-AT12

RETURN

END
SUBROUTINE BIMINT{X,BIM,M!
DIMENSION BIM�!

MP=M+1

Xl=X

X2=X*X

X3=X2<X

X5=X3*X2

X7=K5>X2

X9=X7*X2

F1=1.00000

P2=2.00000

F3=3.00000

P4=4.00000

P5=5.00000

F7=7.00000

P9=9.00000

DO 10 I=1,MP

P12=P1~P2

P13=P12<P3

P14=P13+P4

BIM I!=X1/P1+X3/Pl/P3/4.+X5/P12/P5/32.+X
C6144.

Pl=F1+1.000000

P2=P2+1.000000

P3=P3+1.000000

P4=P4+1.000000

P5=P5+1-000000

P7=P7+1.000000

10 P9=P9+1.000000

RETURN

END

SUBROUTINE BKINTO X,ANS!
COMMON/SAS/BKM�7!
TEST=1.E-08

XS=X~X

FX=X

GX=XS

DX=Z

X4*RR+2. >XT~XS~AT12! /10.
+2.00+ALP+XS!-ALP<F4+BET

2+8.537141E-02<XI*XRY

FILE: SWATHPO FORTRAN A

7/P13/P7/384.+X9/P14/P9/

SWA32490

SWA32500

SWA32510

SWA32520

SWA32530

SWA32540

SWA32550
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SWA32570

SWA32580

SWA32590

SWA32600

SWA32610

SWA32620

SWA32630

SWA32640

SWA32650

SWA32660

SWA32670

SWA32680

SWA32690

SWA32700

SWA32710

SWA32720

SWA32730

SWA32740

SWA32750

SWA32760

SWA32770

SWA32780

SWA32790

SWA32800

SWA32810

SWA32820

SWA32830

SWA32840

SWA32850

SWA32860

SWA32870

SWA32880

SWA32890

SWA32900

SWA32910

SWA32920

SWA32930

SWA32940

SWA32950

SWA32960

SWA32970

SWA32980

SIIJA32990

SWA33000

SWA33010

SWA33020

SWA33030

SWA33040
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10

10

20

DO 10 I=3,51,2

DX=DX~ZS/I/I
DG=DX~X

DF=DX<I

IF DF.LT.TEST ~ AND ~ DG ~ LT.TEST! GO TO 11
FX=FX+DF

GX=GX+DG

CALL BEKM X,BKM,1!
ANS=FX>BKM�!+GX*BKM�!
RETURN

END

FUNCTION MODER ROR!
TEST=-13 ' 82/ALOG ROR!
MODER=IFIX TEST!+1

IF MODER.LT.4! MODER=4
RETURN

END
COMPLEX FUNCTION WTRAP DX,Y,N,M!

COMPLEX Y

DIMENSION DX{l!,Y l!

WTRAP=�.,0.!
Nl=N-1

IF M ~ EQ ~ 1! GO TO 20
DO 10 I=2,N1

WTRAP=WTRAP+Y I!
WTRAP=DZ�! + �. 5*  Y �!+Y  N! !+WTRAP!
RETURN

DO 30 I=1,Nl

N,RTO,XI,DZ,NSTA,NSP!
T,X,WTRAP,CMPLX

I NSTA!!

30 WTRAP=WTRAP+DK  I! +  Y �! +Y  I+1! !
WTRAP=0.5+WTRAP

RETURN

END
SUBROUTINE FSWRY F,RHQ,ZETAA,F2,F4,H2,H4,DM
COMPLEX F�!,F2{27!,H2�7!,F4�7!,H4�7!,ZR
COMMON ZRT,X�7!,GZ
DIMENSION XI�7!,DX�7!
ZRT=CMPLX�.,-RTO!

GZ=RHO~ZETAA/DMN
DO 10 I=1, NSTA

10 X I! =F4�!+H4 I!
F �! =GZ*  WTRAP  DX,X, NSTA, NSP! +ZRT+H4  NSTA! !
DO 20 I=1,NSTA

20 X I!=F2 I!+H2 I!
F �! =GZ>  WTRAP  DX,X, NSTA, NSP! +ZRT<H2  NSTA! !
DO 30 I=1,NSTA

30 Z  I! =Z  I! >XI   I !+ZRT>H2  I !
F �! =GZ>  WTRAP  DX, X, NSTA, NSP! +ZRT<H2  NSTA! +X
RETURN

END

SWA33050

SWA33060

SWA33070

SWA33080

SWA33090

SWA33100

SWA33110

SWA33120

SWA33130

SWA33140

SWA33150

SWA33160

SWA33170

SWA33180

SWA33190

SWA33200

SWA33210

SWA33220

SWA33230

SWA33240

SWA33250

SWA33260
SWA33270

SWA33280

SWA33290
SWA33300

SWA33 310

SWA33320

SWA33330

SWA33340

SWA33350

SWA33360

SWA33370

SWA33380

SWA33390

SWA33400

SWA33410

SWA33420

SWA33430

SWA33440

SWA33450

SWA33460

SWA33470

SWA33480

SWA33490

SWA33500

SWA33510

SWA33520

SWA33530



87

4. SAMPLE INPUT/OUTPUT
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SWATNI DATA A
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RH 8 +
UJ
0 LP
IP

+
lJJ UJ
NOE lh

7 Lh

0 0
UJ
Ltt

0 0 Ial
ID
Ctt
«t

0 0
0 0
+

Cc

0 0
E

ID ID

ID IPN

N N
Id IP

N00

ID

8

0 0 80
J.

N P
0 tca

~ I

Z 0 Z 0 0 8
0 0

8 IN
NOO
OO a
+ + Lat
UJ LtJ P>
«t Ch ID

t N I N
ID

O 0 0 r
CYO tO IP N 0 N

OO
0 0
+ +

IP
CI N

Ih

0 I Z
Lht CX
A P.
EZ C!
CD th
UJ IP
Z 0

P4
xZ0 I-

CL

ID ID

ID IP
N

+
IaJ UJ W 0 0

N
N

LD N
IP «t
t N

ID IP
Pl

aD IPt
0

0 0
0 O
+ +

Ct 0
0 Da

ID

0 00 N LD
IP I
CI ID

OOQ

+++
WUJ LU

+ +
LLI
0 r-
0 IP

t LD0

ttct 0 ttt
N

IDOCrtO CONCII0 Cta «I ttt 0 Cta «I Cta 0C! CI Ch 0

8888 8888 8888888$a IP ctt IP
Ct ~00
% 0% N

+ +
IaJ LU

C 00 lrt
Ca ID

+++
Lal UJ aal
~ LP 8!

ID N
Ch t

n ch

&C IDt ID 0 % «I
Lat 0 ID ttta
ID ac N 0

UJ IIJ
Crt ID
 tt0 ID~ P! IP Neat ~ ID tat NO ID Ct! N

tID at N ON Da
I

IP
N IP

8888
Ot ~ r"v N t

8888
aD 0

LP ~ IP Cta
~ Cta 0 0

+ +
IIJ IaJ
t ICI

rv
IDIal LD

+ + +
LD IP
~8~
N

+ +
UJ UJ
«I IP

ID

0 CI Ctt LD
«I LDON

+0+
Ial W LtJ
Om
Ol4700

ICt
Or

«+ «.
W IIJ UJ
CD~0
«t

Iat

la-

Lh
IalM

U. 0
~ I Z
CX Ial
0 P

0
UJ

4 CC
CC>
cv e

CCI lh
CV IU

a 3
0 R
O «I

3 LD
UJ

z I- 4
~ I aC
3 W
Lh Z

3 ~ «t 0
Z <

ICI

-a CI IP
Pl

X N
CC CX «c ID «I
e Iat - 0 IP
0IP t
CC X
P. IIJ 0 IP
3ct. 8th
Z Ih

8 8 8 8 8 8 8 8 8 8 8 8

8 8 8 8 8 8 8 8 8 8 8 8

!lI  l!I  !l!IN   INN IH!

0 t ID 0 «I N «t N IP ~ th CI ID 0 N ac ID 0 N

, ', ll p!! li" !lNmia l!II IIII ja II !<I
atca octtctto-ID~ OIDpcta NUIOD cIILIODI «t tttocr -oct Ocr c>ep

Out t t I
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0 0 +
0OM
Ogo

N

0 0 g 0 CCI 0
QQ ~ 8

3 0
Z

0
Ifl ICI
0

n
Q

8 8 8
LU LU X LLI

8 8r 0» I
I 0 'Il 0I PlIb 0

III
0

0I Ql PI Pl PlN 0r N
I0 0 0

0 +
gl

N I0

0 0 +
Kt
I0
I0

IO Q III
I0 I0

00

8

!g08N

0

0 0 +
0I
I0
l0
ID

8 8 8 8 8
Irl N ul Crl r- r-I 0I0

PJ N
W I- 0

~ I/I
00X I-

I/I
I/I

N
PI N Pt N PJ

I I0

Q 0 +
0 2 p 2 +

ipr-ON 888OQN 8 0 0 0 8
I0 I0 0 n O

Irl 0 0
Pl N N

8

N ~ ~ 0»
Crl N 'c

2
OQU. X

m 000'O 0I ~
lr ID Ill 0l~ N
00

0 0
2 0 M I Ill
4 2 0 O

I d!
0 I

N
0
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