
AD A064 685 LOCKkCED.GE ORGIA Co MARI E T TA FF6 2011
Ut GEItRATION. RADIATION AND PREDICTION OF SUPERSONIC JEt NOIS—ETC(U)
OCT 78 B J tESTER. P j  MORRIS. H K TANNA F33615 74.C..2021

UNCLASSIFIED L678ER0262 VOL 2 AFAPL— TR—78 85 VOL 2 it

I’

I

~~n~i~~iI~lIfl

nnijnhI n
N



i c ~ IIIil~ ~ 2.5

______ ~ 2.2

I . I ~ IiIO~0

IlHI~
8

IlIfi I .25 

~~ ~tttu•6

MR RUC ( l F ~~ RI S() LUI it tN If SI CHART
kn i t  ~t



_________________________ __________________ -~ - - _________ —~~~

~~
T
~
!.18.85 LE !N~—

00

THE GENERATION , RADIATION AND PREDICT ION
OF SUPERSONIC JET NOISE
VOLUME II- APPENDIX-COMPUTER PROGRAM LISTING

LOCKHEED-GEORGIA COMPANY
>“ MARIETTA, GEORGIA 30063

w
-~~~

U-
OCTOBER 1978

C.,

TECHNICAL REPORT AFAPL-TR-78-85
FINAL REPORT FOR PERIOD 1 DECEMBER 1975 — 1  SEPTEMBER 1978

Approved for public release; distribution unlimited 1 ,~d~Ij”~[j’T’~\.

AIR FORCE AERO-PROPULSION LABORATORY L5LI
AIR FORCE WRIGHT AERONAUTICAL LABORATORIES E
AIR FORCE SYSTEMS COMMAND
WRIGHT-PATIERSON AIR FORCE BASE, OHIO 45433

7° ~‘)2 12 032
L ~

. 
~~~~~~~~

——----— -- - - --- -  -

~~~~~~ L~$- — — - ~—~T- ~~~ ~~i. ~~~~~ — -~~~ ~~~~~~



— .  .—

-p

NOTICE

When Government dra wtnge , specifications., or other data are used f o r  any p ur-
pose other than in connection with a definitely related Government p rocurement
operation, the United States Government thereby incurs no responaibtli.ty nor any
obliga tion whatsoever; and the fact that the government may hove fo irmilated,
furni shed, or in any way supp lied the said drawing s, specifications, or other
data , is not to be regarde d by implica tion or otheru ise as in any manner licen-
sing the ho lder or any other person or corporation , or conveying any rights or
pe rn ission to manufacture , use, or sell any patented invention tha t may in any
way be related thereto.

This report has been reviewed by the Infoi~nat ion Office (01) and is releasable
to the National Technical Information Service (NTIS). At NTIS, it wilZ be avail-
able to the general public, inc luding foreign nations.

This technical report has been reviewed and is approved fo r  pub lication.

~~~~ ~~J ~~~~.

ROBERT M. McGP”GOR, ~~Lt , USAF ROBERT E. HENDERSON
Project Enginr r Manager, Combustion Technical Area

FOR THE COMMANDER

H. I. BUSH
Deputy Director
Turbine Engine Division

“If your address has changed , if you wish to be removed f rom our mailing list,
or if the addressee is no longer employed by your organiza tion p lease notify

AFAPL/TBC , W.-PAFB, OH 45433 to help us maintain a current mailing list ”.

Copies of this report ehould not be returned unless return is req~ired by se-
curity considerations , contractual obliga tions, or notice on a specific document.
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PREFACE

This report was prepared by the Lockheed-Georgia Company, Mariet ta ,
Georgia , for the Air Force Aero Propulsion Laboratory, Wri ght-Patterson
Air Force Base under Contract F33615-76—C-2021 (Project 3066, Task 14).
The report covers work done in the period 1 December 1975 through
1 September 1 978. The work described herein is part of the Air Force
Aero Propulsion Laboratory ’s program to define and control the noise
emiss ion of aircraft propulsion systems , and forms a continuation of
the studies conducted at Lockheed under two previous contracts
(F33615—7l—C—1663 and F33615—73—C-2032) , which were reported in tech—
nica l reports AFAPL-TR-72-53 (six volumes) and AFAPL-TR-76-65 (four
volumes), respectively.

Mr. Paul Shahady was the Air Force Aero Propulsion Laboratory ’s
Projec t Engi neer for the f i rs t two cont rac ts , and he also in it ia ted the
third (i.e. the present) contract. Lt. Robert McGregor was the AFAPL’ s
Program Manager for the present contract. Lockheed ’s Program Manager
for all three contracts was Dr. Harry E. Plumblee , Jr.

This Vol ume II — appendix volume — presents a complete listing of
two computer programs . The first program , cal led UNIJET , is developed
to p redic t the total noise from a subsonic or supersonic je t under
static conditions using the results of the present contract together
wi th the knowledge gained in the two prev i ous contracts. The second
computer prog ram , called INTEG , is designed to p redic t absolu te val ues
of turbu l ent mixing noise at 90° to the je t axis , based on laser
veloc i meter turbulence measurements. A detailed description of these
two programs in the form of a User ’s Guide is g iven in the mai n vo lume
of this report.

The authors gratefully acknowledge the efforts of Mr. Robert H.
Burrir , in preparing this report and Mrs. Barbara C. Reagan in typ i ng
the manuscript.

This report was submitted by the authors on 15 September 1 978.
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•OECK UNIMAI N
PROGRAM UNINAIN C INPUT,OUTPUT ,TAPES.-INPUT,TAPE6.OUTPUT ,!APC2) A 10

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A 20
c • A 3 0
C • UNIFIED JET NOISE PREDICTION PROGRAM 0 A 40
C 0 A 50
c • • A 6 0
C • PACKAGE A s NOISE FRO M LARGE—SCALE TURBULENCE STRUCTURE • A 70
C • PACKAGE B • TURBULENT M IXING NOISE • A 80
C • PACKAGE C • SHOCK ASSOCIATED NOISE • A 90
C • 0 A 100
C • OPNO s OPTION NUMBER • A 110
C • 0 A 1 2 0
C • O P N O I U A  • A 130
C • O P N O 2 •B  • A 140
C * OPNO3 C • A lSO
C • OPNO 4 • A, B, AND A .B • A 160
C • O P N O 5 .B , C, AND B.C • A 170
C • OPHO 6 • A, C. AND A .C 0 A 180
C • OPNO 7 • A, B. C, AND A.B.C • A 190
C • • * 200
C • BOPNO 1 • HIGH—FRE QUENCY LILLEY EQUA TION SOLUTION • A 21(e
C • BOPHO 2 — NUMERIC LILLEY EQUATION SOLUTION • A 220
C • • * 230
C •.............. •.......o.. •..•••• ...•.••.•...•••.•..•••••••••••• A 240
C * 250

DIMENSION T M(20) ,FREQ(30) A 260
DIMENSION SPLA(30),SPLB(30),SPLC (30),SPL.T (30) A 270
DI MENSION SPLLS(30 ,20) A 280
DIMENSION SPLM (33,12) A 290

DIMENSION THOOCT(33) A 300
C A 310
C A 320

INTEGER TP .OPNO ,BOPNO A 330
INTEGER OPPER A 340
REAL HJ A 350

C A 360
INTEGER OC A 370
REAL K 0,Kl ,L0 ,L1 ,MC A 380

C A 39Q
DATA IC ,OC/2HIC ,2H / A 400

C * 410
DATA NU /1/ A 420

C * 430
DATA THOOCT / A 440

1 50. . 63., 80, , 100. , 125,, 160. , 200. . A 450
2 250. • 315, • ~00. , 500 , , 630, , 800. • 1000. , A 460
3 1250, , 1600. , 2000, , 2500, , 3150, • 4000, • 5000. , A 470
4 6300. , 8000, • 10000. , 12500. • 16000. • 20000. • 25000, • A 480
S 31500. • 40000. , 50000. , 63000, , 80000, / A 490

C WRITE EXPLANATIONS FOR FAILURE S A 500
C A S h

CALL DATE (DATED) A 520$
CALL. TIME (TI MED) A 530$
WRITE (6,640) DATED,TIMED A 540•

C A 551
WRITE (6,650) A 500’

C A S7$
WRITE (6,660) A $01.
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C * 590
C NOVEMBER 15 77, PREDICTION FOR VJ/AO GT 1 INSIDE CONE OF A 600
C SILENCEC IC ) ALLOWE D A 610
C * 620

WRITE (6,670) A 630•
C A 640
C NOVE MBER 15 77, PREDICTION FOR VJ /AO GY 1 INSIDE CONE OF A 650
C SILENCE (IC) ALLOWED A 660
C A 670

WRITE (6,680) A 680.
C A 690
C READ STATEMENTS A 700
C A 710

READ (5,690) DIA, R A 720.
DFT.DIA/12 ,0 A 730
ROO R/DFT A 740

C A lSO
C NF’REQ • 0 INPUT STARTIN G 1/3 0.8, NUMBER IN ISTART AND A 760
C ENDI NG 1/3 0,8. NUMBER IN ISTOP A 770
C NO FREQUENCIES ARE REiD IN • A 780
C NFREQ NE 0 NFPEQ IS THE NUMBER OF FREQUtNCIES TO BE READ IN A 790
C ISTART AND I STOP ARE NOT USED. A 800
C A BlO

READ (5.700) NANG ,NFREQ ,!START ,ISTOP A 820.
C A 8 30

IF (NFR EQ,EO.0) GO TO 10 A 840
READ (5,690) (FREQ (I),I.1,NFREQ) A 850’
GO TO 3O A 8 60

C A 870
10 NFREQ•( ISTOPaISTA RT). 1 A- 880

J— ISTART— l A 890
DO 20 I.l,NFREQ A 900
J J.l A 910

20 FREQ(I)BTMDOCT (J) A 920
30 CONTINUE A 930

C * 940
READ (5,690) (TM (J) ,J 1 ,NAN G ) A 950*

C A 960
C A 970

READ (5.700) NS A 980*
READ (5,690) C,K0 ,K1 ,BC A 990•

C Al000
C READ JET OPERATING CONDITIONS AND CALCULATE ALL BASIC PARAMETERS A lO l O
C • • A1020
C • OPPER 0 — FLOW PARAMETER S INPUT ARE. P0,TOF ,VJAO , TJTO • A1030
C • OPPER 1 • FLOW PARAMETERS INPUT ARE P0,T0F,PRG ,TRF • A1040
C * • A1050
C A1060

READ (5,700) OPNO ,OPPER ,ICODE ,IFLG ,BOP NO ,jS5,IOPT,ILWR A 1 070.
IF (OPN O .EQ ,2.OR ,OPNO .EQ .4,OR ,OPNO,E Q,S.OR,OPNO,EQ,7) c~LL SELECT A 10805

1I MU ,ISS) A1090
40 READ C5 ,700) TP A1100’

C Al ilo
C A1120

IF (TP ,EQ ,0) GO TO 630 A 1130
C A 1140

IF (OPPER ,EQ.t) GO TO 50 A IlSO
READ (5 ,690) P0,T Qç ’ ,VJ A ~ ,TJT0 A 1160*
GO 10 60 A u TO

2
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— SO READ (5,690) P0,TOF,PRG,TRF *1100*
60 CONTINUE A1190

IF (IOPT.E O.2) READ (5,690) RSW *1200*
IF (IOPT,E 0.3) READ (5,690) RSW ,ALTB ,BLTB *1210.

C A1220
C *1230

ICOMPu1 *1240
IF (ICOOE,EQ,O) GO TO 100 *1250
IF (ICOOE.EO.2) GO TO 90 *1260
READ (5,700) IVfl,IANG,INCANG *1270*
ICOMP.O *1200
IF (IVEL ,CQ ,O,00,ISTART,EQ ,0,OR ,OPPER, €Q ,O) ICOMPu1 *1290
IF (ICONP ,EO .l) GO TO 100 *1300
REWIND 2 *1310*
00 00 IV.1,IVEL *1320
DO TO J~1,12 A1330
READ (2,710) (SPL.M(I,JhI.7,30) A1340*

70 CONTINUE *1350
SO CONTI NUE *1360

IOFFsISTAR1—1 A1370
GO TO 100 *1380

C *1390
90 IOFF .ISTART 1 *1400

ICOMPRO A 141O
IANG I A1420
INCANGU 1 *1430
READ (5,710) ((SPLM (I,J),Is7,30),J .1,NANGt A1440*

C *1450
100 CONTINUE *1460

C *1470
C CLEAR MAIN ARRAY Or SPLS FROM LARGE SCALE NOISE PREDICTION *1480
C A1490

DO 110 J 1,2O *1500
DO 110 1.1,30 A iSlo *

11 0 SPLLS (I,J 1.O *1520
F C *1530

CALL CALPER (VJAO,TJI0,P0,10F ,TRF ,PRG ,TRK,TRTO ,PRPO,PRQA ,DJDO ,MJ,A *15405
10,VJ ,GAMA ,OPPER) A1550

C *1560
IF (MJ.LE.1,0) GO 70 120 *1570

C *1580
BETAsSQRT (MJ~MJ.1,0) *1590
LO.I(0*OIA*BETA *1600
LI K1*DIA *BETA *1610
MCsC*V JAO *1620
VC.C’V.., *1630

C *1640
C WRITE JET OPERAT ING CONDITIONS AND ALL BAS IC PARAMETERS A1630
C *1660

120 WRITE (6,720) TP,OPNO ,PRG,P0,TRF ,TOF ,GAMA *1670*
C *1680

WRITE (6,730) PRPO ,TRTO ,TJTO,DJDO ,VJAO ,HJ,VJ A1690*
C *1700

WRITE (6,740) OIA,R,ROO *1710.
C A1720

IF (IOP1,GT,1 ) WRITE (6,730) RSW *1730*
IF (IOPT,EQ, 3) WRITE (6,760) AL.1B,BLTB *1740*
IF (OPNO,EQ,3) GO 10 130 *1750
IF (OPNO.EO.S) GO TO 130 *1760
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IF (G.44O,CQ,6) GO TO 130 *1770
IF (OPNO,EQ.7) GO TO 130 A1780
GO TO 140 *1790

C *1800
130 WRITE (6,770) C,KO,K1,NS A1810.

C A1820
IF (MJ,LE,1.O) GO 70 140 *1830

C *1840
WRITE (6,780) BETA ,VC,MC,L0,L1 A1850•

C *1860
140 CONTINUE A1870

C *1880
C BEGIN ANGLE LOOP A1890
C *1900

JJ.IANG.INCANG A1910
DO 620 J 1,NANG *1920
ZM .TM(J)/57.2957795 *1930
JJ .JJ.INCANG A1940

C A1950
C COMPUTE PACKAGE A IF OPTION NUMBER IS 1. 4, 6, OR 7 A1960
C *1970

IF (OPNO,EQ,1) GO TO 150 *1980
IF (OPNO,EQ ,4) GO TO 150 A1990
IF (OPNO,EQ,6) GO TO 150 *2000
IF (OPNO,EQ,7) GO ~O 150 A2010
GO TO 220 *2020

C *2030
150 CONTINUE A2040

C A2050
C PACKAGE A —— NOISE FROM LARGE.’SCALE TURBULENCE STPUC!URC**.** *2060
C *2070

IF (ICOMP ,EQ.1) GO TO 160 *2080
WRITE (6,790) TM(J) *2090.
GO TO 170 *2100

160 WRIT E (6,800) TMtJ~ *2110•
C A2120
C BEGIN FREQUENCY LOOP (PACKAGE A) *2130
C *2140

170 SUMDIF O,O *2150
IH.IOF F *2160
NF.0 A2170

C *2180
DO 210 I.1,NFREQ *2190

C *2200
IF (J,NE.1) GO TO 180 A2210
FUFREQ (I) *2220

C A2230
C A2240

STRNO—F.OFT/VJ A2250
CALL LSMAIN (VJAO,TJTO,GAMA,DFT,VJ,F,I,NANG,TN,IFLG,!PtLS) A2260$

1SO SPLAII).SPLLS(I,J) *2270
C *2280

IF (ICOMP.EQ.1) GO TO 200 *2290
I$•IH.1 A2300
SPLOIFUSPLA C I).SPLM(IM,JJ) A2310
IF (SPLM( IM,JJ ) .L.E,10.0 ,OR,SPL*(!),I.E ,10,0) SPLOIF.9999999,9 *2320
IF (SPLM(IH,JJ ) ,LE~ 10.0 ,OR.SPLA ( I) .LE,1O ,0 GO TO 190 *2330
SUMOIFUSUMDIF.SPL.DIF**2 *2340

*2330

4
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C A2360
C W RZiE PREDICTED VALUES (PACKAGE A) A2370
C A2380

190 WRITE (6,810) FREQ(I),SPLA (I),SPL ,4(IH,JJ),Spf.OIF,SUMDI’ *23900
GO TO 210 A2400

200 WRITE (6,820) FREQ (I),SPLA(I) *2410*
C A2420

210 CONTINUE *2430
IF (ICOMP ,EO ,u) GO TO 220 A2440
STDEV.O.0 *2450
IF (NF ,GT,O) STDEV.SQRT (SUMDIF/NF ) A2460
WRITE (6.830) 510EV *24700

C A2480
C COMPUTE PACKAGE B IF OPTION NUMBER IS 2, 4, 5, OR 7 A2490
C A2500
220 IF (OPNO,EQ,2) GO TO 230 A2510

IF (OPNO.EQ,4) GO TO 230 *2520
IF IOPNO .EO,5) GO yO 230 *2530
IF ( OPNO.EQ, 7) GO yO 230 *2540
GO TO 290 *2550

C *2560
230 CONTINUE *2570

C A2580
C PACKAGE B —— TURBULENT MIXING N0!SE**• *2590
C *2600

WRITE (6.840) BOPNO *2610*
IF (ISS,E Q,1) WRIT E (6,850) A26200
IF (NU .E Q,3) WRITE 16,860) *2630’
IF (ICOMP .EQ.1) GO TO 240 A2640
WRITE (6,870) TM(J) A26500
GO 10 250 *2660

240 W RITE (6 ,880) TM (J) *2670’
C *2680
C BEGIN FREQUENCY LOOP (PACKAGE B) A2690
C *2700

250 SUMDIF O.0 *2710
IH.IOFF A2720
NF.0 *2730

C *2740
DO 280 I.1,NFREO *2750

C *2760
CALL MXNOISE (NU ,ILWP,OPNO ,BOPNO,IOPT ,ROD ,DFT ,TOF ,AO ,VJ ,VJAO ,TJTO , *27705

11 ,FRE Q,S,ZM,SH,RSW,ALTB ,BLTB,SPLB ,SPLPO ,SPLPQ,INO ) *2780
C A279O

IF (ICOMP ,EQ.1) GO TO 270 *2800
1)4.114.1 A2810
SPLDIFUSPLB (I) ~SPL M (IH,JJ) A2820
IF (SPLM(IH,JJ),L.E.1O.0,OR ,SPLB (I),LE, 15,O) SPLDIF.9999999,9 A2530
IF (SPI .M (IH,JJ),Lt,1O.0,OP,SPLB (I),LE,15,0) GO TO 260 *2840
SUMDIF.SUMDIF.SPLD !F**2 *2850
NF—NF.1 *2860

260 WRITE (6,890) FREQ (I,,S,SM ,SPLPQ,SPLPD,SPLB (I),IND,SPLM(IM,JJ),SPL AZ$7O*
1DIF,SUMOIF *2880

GO TO 280 A2890
270 WRITE (6,900) FREQ(I),S,SM,SPLPQ,SPLPD,SPLB(I),!ND *2900*

C *2910
280 CONTINUE A2920

C *2930
IF (ICOMP ,EQ,1) 00 TO 290 *2940

5
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STDE V.0,0 *2950
IF (NP ,GT ,O) STDEV.SQRT ( SUMDIF,NF ) *2960
WRITE (6.910) STDEV A297O~

C COMPUTE PACKAGE C ‘F OPTION NUMBER IS 3’ 5, 6, OR 7 *2980
C *2990
290 IF (OPNO,EQ,3) GO TO 300 A3000

IF (OPNO .E Q.S) GO 10 300 *3010
IF (OPNO.E Q.6) GO TO 300 *3020
IF (OPNO.EQ.7) GO yO 300 *3030
GO TO 370 *3040

C *3050
300 CONTINUE *3060

C *3070
C PACKAGE C —— SHOCK ASSOCIATED NOISE” *3060
C *3090

IF (MJ.LE.1,0) GO TO 310 *3100
C *3110

DF (1.0— (MC’COS(ZM))) A3120
WORK 2 .((L 1*DF)/ (VC * 12 .0)) *3130

C *3140
310 WRITE (6.920) TM(J~ *3150’

IF C ICOMP.EQ.1) GO TO 320 A3160
WR ITE (6 ,930) A31700
GO TO 330 *3180

320 WRITE (6,940) *3190.
C *3200
C BEGIN FREQUENCY LOOP (PACKAGE C) *3210
C *3220

330 SUMDIFBO,0 A3230
114.10FF *324(1
NF.O *325(1
DO 360 I.1,NFPEQ A3260

C *3270
CALL. SANO ISE (BETA ,TJTO ,ROD ,BC ,DFT,A 0,P4PREQ .FREQ ,I,J,TM,L0,MJ,DF .W *3280S
10RK2,NS ,SPLC ,HXX,HYY ,CYY ,A3 ,A2) *3290

C *3300
C WRITE PREDICTED VALUES (PACKAG E C *3310
C *3320

IF (ICO MP.EQ.1) GO TO 350 A3330
114.1)4.1 A3340
SPLDIF.SPLC(I) —SPLM ( I~4,JJ) *3350
IF (SPLM(IH,JJ).LE.10,0.OR.SPLC(I).LE,10,0) 5PLDIF.9999999,9 *3360
IF ( SPLM(IH,JJ).LE.10.0 .OR.SPLC(I) .LE. 10.0) GO TO 340 *3370
SUMDIF•SUMDIF.SPLDIF.’E A3380
NF.NF.3 *3390

340 WRITE (6.950) FREQ (I),HXX, HYY ,CY Y,A3 ,A 2 .SPLC(I),SPLM (114.JJ).SPLDIF A3400’
1,SUMDIF *3410
GO 70 360 A34.20

350 WRITE (6.960) FREQ(!).HXX,HYY,CYY,A3,A2.SPLC (I) *3430’
C *3440

360 CONTINUE *3450
C A3460

IF UCOMP .tQ.1) GO TO 370 *3470
STDEV.O,O A3480
IF (NF .GT.0) STDEV.SQRT(SUMDIP/NF) *3490
WRITE (6.970) STDEV A350 0

370 CONTINUE *3510
c *3520
C THE FOLLOWI NG FOUR SECTIONS COMPUTE THE TOTAL NOISE” *3530
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C .*FOR OPTION NUMBERS 4 , 5, 6, AND 7, RLSPECTXVELY*.*.’ *3540
C *3550

IF (OPNO,EQ,1) GO TO 620 A3560
IF (OPNO.E0.2) GO TO 620 A3570
IF (OPNO,EO.3) GO TO 620 A3580
IF (OPNO.EO .4J GO TO 380 *3590 —

IF (OPNO.EQ.5) GO TO 440 *3600
IF OPNO.EQ.6) GO TO 520 *3610
IF (OPNO,EQ,7) GO TO 540 *3620

C *3630
C COMPUTATION FOR OPTION 4 —_ TOTAL NOISI • A.B A3640
C A3650
380 WRITE (6,980) TM (J) - - *3660*

IF (ICO MP,EQ,O) WRYTE (6,990) A36700
IF (ICOMP ,EO,t) WRITE (6,1000) A3680’

C - *3690
SUMD IF~ O.O *3700
IH.IOFF *3710
NF.0 *3720

C A3730
00 430 I.1,NF REO A3740
SPLT (I).10.0*ALOG1O (10,O**(SPLA (I)/10.Q).10.0”(SPLR(I)/10.O)) *3750
IF ICOMP,EQ.1 GO TO 420 *3760
1)4.114.1 *3770
SPLO IF SPLT (I) .SPLMUPI,JJ) *3780
IF ( SPLM( IM,J.J).LE .l0,0) GO TO 390 *3790
IF (SPLT( I) .LE,1S,0) GO TO 390 A3 800
GO TO 400 *3810

390 SPLDXF~9999999,9 *3820
GO TO 410 *3830

400 CONT INUE *3840
SUMO IF.SUI4OIF.SPLDIFa’2 *3850
NF.NF.1 A3860

410 W RIT E (6.1010) FREQ( I),SPLACI),SPLB( I) ,SPLT(I) ,SPLM( IH,JJ),SPLDIF, *3870.
1SUMOIP A3880

GO TO 430 A3890
420 WRITE (6 .1020) FREQ( I) ,SPLA(I) ,SPLB( I),SPLT( I) *3900*
430 CONTINUE *3910

C A3920
IF (ICOMP.EQ. 1) GO TO 620 A3930
SlOE V.0,0 *3940
IF (NF.GT ,0) STDEV.SORT(SUMDIF/NF ) *3950
WR ITE (6 .1030) STDEV A39600
GO TO 620 A3970

C A3980
C COMPUTATION FOR OPTION 5 —— TOTAL NOISE • B.C *3990
C A4000
440 WRITE (6,1040) TM(J) *4010’

IF (IcOHP.Eo.1) GO TO 450 *4020
WRITE (6,1050) A40300
GO TO 460 A4040

450 WRITE (6 ,1060) *4050’
C *4060
460 CONTINUE *4070

SUMDIF.0.0 *4080
IH.IOFF A4090
NFaO *4 100
DO 510 Is1,NFREO - *4110
SPLT(I).1O.0.ALOG1O(10.0..(SPLBU)/10.Q). 10,0*.(SPLC(I)/ 10.0)) *4120
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IF CICOMP.EO.1 GO TO 500 *4130
IMaIN.! *4140
SPI.DIY.SPLT (I).SPLM (Z$,JJ) *4150
IF (SPI.M(IH,JJ),LE ,10.O) GO TO 470 *4160
IF (SPL.SW.Lt,15.0) GO TO 470 A4170
IF (SPLC(I).L7.10.o) GO TO 470 *4180
GO TO 480 *4190

470 SPLDIP.9999999,9 *4200
GO TO 490 *4210

400 CONTINUE *4220
SUMOIPUSUMDIF.SPLDIF”2 *4230
NP.NF.1 *4240

490 WRITE (6,1070) FREQ(I),SPLBCI),SPLC (I),SPLTCI),SPLN(IH,JJ),SPLDIF, *4250’
1SUMDIF *4260
GO TO 510 *4270

500 CONTINUE *4280
WRITE (6,1080) FREQ(I),SPLB(I),SPLC(I).SPLT(1) *4290*

310 CONTINUE *4300
C *4310

iF (ICOMP ,EO.2) GO TO 620 *4320
STDEV.0,0 *4330
IF (NF ,GT,0) STDEV.SORT(SUMDIF/NF) *4340
WRITE (6,1090) 510EV *4350’
GO TO 620 *4360

C A4370
C COMPUTATION FOR OPTION 6 —— TOTAL NOISE • *.C *4380
c *4390
$20 WRITE (6,1100) TM(J) *4400’

C *4410
00 530 I.1,NF REO A4420
SPLT(I).)0,O’ALOG1O(1O,0..(SPLA(I)/10,O).10,0*•(SPLC(I)/10.O)) *4430
WRITE (6,1110) FREO(I),SPLA (I),SPLCII),SPLT (!) *4440*

530 CONTINUE *4450
c A4460

GO TO 620 *4470
C *4480
C COMPUTATION FOR OPTION 7 —. TOTAL NOISE • A.B.C *4490
C A4500
540 WRITE (6,1120) TM(J) *4510’

IF (ICOMP ,EO.1) GO 70 550 *4520
WRITE (6,1130) *4530*
GO TO 560 *4540

550 WRITE (6,1140) *4550*
560 CONTINUE *4560

C *4570
SUMDIF.0.O *4580
114.10FF *4590
NF.0 *4600
DO 610 Iul,NFREQ *4610
SPL.T(I).1O.0*ALOG1O (I0.O..(SPLA(I)/10.0).10.0*’LSPLB(I)/lO,O).lO,O *4620
1’*(SPLC (I)/10,0)) *4630
IF (ICOMP .EQ.1) GO TO 600 A4640
1)4.1)4.1 *4650
SPLDIF.SPLT(I).SPL.M(IH,JJ) A4660
IF (SPI.M (IH,JJ),LE.1O.0) GO TO 570 A4670
IF ((SPt.A (I),LE.1O~..AND .SPLB (!),LE.15,).OR .SPLC (X).LE.!O .) GO TO 5 A4680

170 *4690
GO TO 580 *4700

570 SPI.DIFs9999999.9 A4710
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GO TO 590 A4720
580 SUMDI~~ SUMDIF.SPLDIF..2 A4730

NF.NF.1 *4740
590 WRITE 16,1150) FREQ(I),SPLA(I),SPLB(I),SPLC(I),SPLT(I),SPLM (IH,JJ) A4750a

1,SPLDIF,SUM *4760
GO TO 610 A4770

600 CONTINUE *4780
WRITE (6.1160) FREQ (I),SPLA (I),SPLB(I).SPLC (I),SPLT(I) *4790’

610 CONTINUE *4800
C *4810

IF (ICOHP ,E0,1) GO TO 620 *4820
STDEV.0,0 A4830
IF (NF,GT ,0) STDEV.SQRT(SUMD!F/NF) *4840
WRITE (6.1170) STDEV *4850.
GO TO 620 *4860

C A4870
C END ANGLE LOOP *4880
C A4890
620 CONTINUE *4900

GO TO 40 *4910
630 STOP *4920

C *4930
640 FORMAT (1M1,1OX, ”D*TE “,tAlO,lOX,”TIM( “.1*10,/I) *4940
650 FORMAT (2X,”LARGE SCALE NOISE FAILURES ARE INDICATED BY THE “,“ *6950

1FOLLOWING”,//,5x,•’SPLA.1.0 STABILITY CALCULATIONS FAILED TO CO A4960
2NVERGE”,/5X,”SPLA.2,0 LARGE SCALE NOISE AT THIS JET 4LOCITY IS N *4970
3EGLECTEO “,/5X,”SPLA.3,0 LARGE SCALE NOISE AT THIS ANGLE IS NEGLE *4980
4CTED”,/5X,”SPLA .4.0 LARGE SCALE NOISE AT THIS FREQUENCY IS NEGLEC A49~A
5TED”,/,5X,”SPLAS5,o SEARCH FOR START ING VALUES GIVES ~INGULAR MAT *5000
6RIX” ,////) *5010

660 FORMAT (2X, ”TURBUI.ENT MIXING NOISE (BOPNO 1) FAILURES ARE INDIC A5020
1ATED BY THE FOLLOWING’*.”,//SX,”SPL.B.l.O VELOCITY P~O~ !LC GRADIEN *5030
27 IS NOT AVA ILAB LE”,/5*,”SPLB.2,0 SM IS OUTSIDE THE RANGE OF SOUR *5040
3CE DATA” ,/SX,”SPLB.3,0 SOURCE DIRECTIVITY EXPRESSION IS LESS THAN *5050
4 2ERO”,/SX,”SPLB.4,0 NUMBER OF ITERATIONS EXCEEDS 50”,/5X,”SPLB.5 *5060
5.0 SM GOES NEGATIVE IN ITERATION ROUTINE”,/SX,”SPLBO6,0 ARGUMENT *5070
6 K IN DECAY FACTOR IS NEGATIVE”,/5X,”SPLB.7,0 RADIATION ANGLE IS *5080
7LESS THAN 30.0 DEGREES”,/SX,”SPLB.8,0 TURBULENT MIXIN~ NOISE AT 7 *5090
BIllS ANGLE AND JET “,“VELOCITY IS WEGLECTED”,////) *5100

670 FORMAT (2X,~*,*TUPB$JLENT MIXING NOISE (~OPNO 2) FAILURES ARE INDIC A5110
IATED BY THE F OLLOWING”.”,//5X,”SPLB.2,O SM IS OUTS!DE THE RANGE *5120
20F SOURCE DATA” ,/5X,”SPLB.3,0 SOURCE D IRECTIVITY EXPRESSION IS LE A5130
3SS THAN ZERO”./5X,.~SPLB.4,0 NUMBER OF ITERATIONS EXCEEOS 5o”,/sx, *5140
4”SPLB.5.0 SM GOES NEGATIVE IN ITERATION ROUTINE”,/5X,”SPLB.8,O T *5150
5URBULENT MIXING NOISE AT THIS ANGLE AND JET “,“VELQCITY IS NEGLECT A5160
6ED”,/,5X,”SPLB•9,0 CRITICAL LAYER RADIUS TOO SMALL.”,/,5X,”SPL8.1O *5170
7.0 BESSEL FUNCTION FAILURE” ,/,SX,”SPLB ll,O SOURCE AND CRITICAL A5180

— SLAYER RADIUS COINCIDE”.////) *5190
680 FORMAT (2X, .a*SHOCK ASSOCIATED NOISE FAILURES APE INDIcATED BY 111 Ab200

IE FOLLOWING*.*”,//SX,”SPLC.l,O MJ IS L€ SS THAN 1.O”,I%X,’ISPLC•2,O *5210
2 SIGMA IS OUTSIDE THE RANGE OF MASTER SPECTRA”,/5X,”SPLC.3,O SHO *5220
3CK NOISE CONTRIBUTION AT THIS ANGLE AND JET”,” TEMPERAtURE.’/lSX,”C *5230
4AP’l BE (AND IS) NEGLECTED” ) *5240

690 FORMAT (SF10.0) *5250
700 FORMAT (1615) A5260
710 FORMAT (12F6.1 *5270
720 FORMAT (1H1,//////17X,40H.**•a UNIFIED JET NOISE PREDICTION ‘... ‘, *5280

1///32X ,1OHTEST POINT ,14,///31X,I3HOPIION NUMBER,13,///S*,2DMRESERV *5290
201R PRESSURE •,F6,2,28H PSI, ATMoSPHERIc PRESSURE .,P6,2,4H PSI,/i *5300
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3X,23HRESERVOIR TEMPERATURE •,F7,1,29H OEG,p, CHAMBER TLMPERATURE • A5310
4,F7.1.~.H DEG.F,/31x,7HGAMMA •,F5,2) *5320

730 FORMAT (//1OX,22HPRESSURE RATIO PR/P0 •,F6.3,/1OX,2SHT(MPERATURE P *5330
1ATIO TR/T0 .,F6.3,/10X,36HJE1 STATIC TLNPCRATURE RATIO !JITO .,F6. AS340
23,/LOX,25HJET DENSITY RATIO DJ/D0 •,F6.3,,10X,26HJET VELOCITY RAfl *5350
30 VJ/AO •,F6,3./10X,2OHJET MACH NUMBER MJ .,P’6.3,,10X,I7HJET VEL OC A5360
4ITY VJ •,F7,1.4H FPS) AS370

740 FORMAT (//1OX,17HNOZZLE DIAMETER •,F6,2,7H INCHES,/1OX,2RHMICROPHO *5380
1NE DISTANCE •,F6,2,5H FEET,/1OX,SHR/D .F6,2) *5390

750 FORMAT (//,1OX,”TURBULENCE INTENSITY RADIAL. HALF WIDTH • “,E13,6) *3400
760 FORMAT (1OX,”RADIAL COHERENCE LENGTH scALE cOEflIczE’~TS (A,B) • “, A5410

1E13,6.” , “,E13,6) *5420
770 FORMAT (///10X,37H.’SHOCK ASSOCIATED NOISE PARAMETERS”,///1OX,3HC *5430

1 .,F5,2,SX,4HKO •,F5,2,5X,614K1 .,F5,2,/1OX,21HNUMBER OF SHOCKS NS *5440
2.,I3) A5450

780 FORMAT (/,1OX.6HBETA •,F6,3,/1OX,29HEDOY CONVECTION VELOCITY VC ., *S460
1F7 .1,4H FPS,/10X,3~HEDDY CONVECTION MACH NUMBER MC s,F6,3,/1OX,30H AS470
2AVERAGE SHOCK CELL LENGTH L0 •,F7,3,7H INCsES,flox,28H~IRST SHOCK *5480
3CELL LENGTH Li •,F7.3,7H INCHES) A5490

790 FORMAT (1H1,////// ,5X.”NOISE FROM LARGE—SCALE TURBULENCE “,“STRUCT *5500
1URE”,///.SX,’OBSERvER ANGLE •“,F7,2,” DEGREES”,//,,1X,3X,”FREQOIZ) *5510
2”,4X,”SPLA (OB)”,16X,”SPLM (DB)”,4X,”DIFF ”,9X,”SUM”,/) A5520

800 FORMAT (1H1,//////5X,”NOISE PROM L*RGE SCALE TURBULENCE STRUCTURE” A5530
1,///5X,16HOBSERVEP ANGLE •,F7,2,8H DEGREES,///1X,3X,”FREQ(HZ)”,4X, *5540
2”SPLA (DB) p1/) *5550

810 FORMAT (2X,2F1 0.1,14X,2 4X,F6,1),2X,F12,1) *5560
.20 FORMAT (2X,F1 Q,1,FjO,i) *5570
830 FORMAT (//,40X,”STANDARD DEVIATION • “.~ 7,2) AS58~
840 FORMAT (1H1,////,5x,”TURBULENT MIXING NOISE (BOPHO •“,12,”)”) *5590
850 FORMAT (1,72,”” ALTERNATIVE AXIAL SOURCE LOCATION MODEL “,“UTILI *5600

1ZED “) *5610
860 FORMAT (1,12.” DISPLACEMENT SOURCE MODEL “) *5620
870 FORMAT (///,SX,”OBSERVER ANGLE •“,F7,2.” DEGREES”,///,1X,3X,”FREQ ( *5630

1HZ)’.,4X,”FD/VJ”,6X,”SM”,5X,”SPLPQ (DB)”,1X,’ISPLPD(DB)”,2X,’ISPLB(DB) A5640
2”,16X,”SPLM (O8)”,4X,”OIFT”,9X,”SUM”,/) *5650

880 FORMAT (///,5X,16HOBSERVER ANGLE •,F7,2,BH DEGREES,///1X,3X,”FREQ( *5660
IHZ,”,4X.”FD/VJ”,6X,”SM”,SX,”SPLPO(DB)”,1X,”SPLPD(DB)”,2X,”SPLB (D8) *5670

*5680
890 FORMAT UX,F10.1,2F10,3,3F10,1,2X,A2,1OX,2 4X,F6.1) ,ZX,F12,1) *5690
900 FORMAT (1X,F10,1,2F1O.3,3F10,1,2X,A2) *5700
910 FORMAT (/,,74X,”STANO ARD DEVIATION • “~7.2) *5710
920 FORMAT (1)41 ,//////5X,”SHOCK ASSOCIATED NQI$E”,///5X, 16HOBSERVER AN *5720

1GLE •,F7.2,8H DEGRFES,///) *5730
930 FORMAT (1X,3X,”FREQ (HZ)”,3X,”SIGMA”,3X,”H0(DB)”,3X,”C1”,3X,”ANS3(D *5740

18) “,3X,”ANS2 (DB)” ,5X,”SPLC (DB)” ,16X,”SPLM (DB) “,4X,”DIFF”,9X,”SUM”, *5750
2/) A5760

960 FORMAT (1X,3X,’IF REQ(HZ).,3X,IISIGMAI’,3X,”I4O(D8)”,3X,I’C1”,3X,”ANS3 (D A5770
18) “,3X,”ANS2 (DB) “,SX,”SPLC(DB “I)  *5780

950 FORMAT (2X,F10.) ,3X,FS,2,3X,F6,1,2X,F4,2,2X,F7.1,4X,F7,1.5X,F7.i,1 *5790
1SX.2(4X,F6.1),2X,F12,1) - A5800

960 FORMAT (2X,F10.1,3X,F5,2,3X,F 6,1,2X,F4.2,2X,F7.1 ,4X,F7,1,5X,F7,1) *5810
9-10 FORMAT C//,85X,”STANDARD DEVIATION • “~7.2) *5820
980 FORMAT (1H1,//////5X,”TOTAL NOISE”,///SX,16HOBSERVER ANGLE •,F7,2, A5830

18H OEGREES,///) *5840
990 FORMAT (1X,4X,”FREQ(HZ) “,3X,”SPLA (DB) “,2X,”SPLB (DB)” ,ZX,”SPLT(DB)” A5850

1 ,19X.”SPLM(DB) I’, 19X, ”OIFF”,13X, ”SUMDIFF” ,/) *5860
1000 FORMAT (1X,4X,•’FREQ (HZ) “,3X,”SPLA (DB)”,2X,”SPLB (DB) “,eX,”SPLT (DB)” *5870

1.1) *5880
1010 FORMAT (2X,4F10,1,t9X,F10 ,1,14X,F6,1,8X,F12.1) *5890
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1020 FORMAT (ZX,4F10,1) *5900
1030 FORM’T (//,T79,”STANDARD DEVIATION • “F6,1) *5910
1040 FORMAT (1H1,//////5X,”TOTAL NOISE”,///SX, 16HOBSERVER ANGLE •,F7,2, *5920

1SH DEGREES,///) A5930
1050 FORMAT (1X,4X,~1FREQ(HZ),.,3X,”SPLB(DB)11,2X,~,SPLC(DB).’,2X,’SPtT(DB)” *5940

1 ,16X,”SPLM(DB) “,4X,”DIFF ”,9X,”SUM”,/) AS9SO
1060 FORMAT (1X,6X,’IFREQ(HZ)’I,3X,1’SPLB(DB).’,ZX,..SPLC(DB)”,2X,’$SPLT(DB)” *5960

1/) *5970
1070 FORMAT (2X,4F10,1,16X,2(4X,F6,1),ZX,F12.1) *5950
1080 FORMAT (2X,4F10,1) *5990
1090 FORMAT (//,T64,”STANDARD DEVIATION • “.!6.1) *6000
1100 FORMAT (IH1,//////5X,”TOTAL NOISE”,///SX,16HOBSERVER ANGLE •,F7.2, *6010

18)4 DEGREE5,///1X,4X,’.FREQ(HZ)’~,3X,’~SPLA (D8)”,2X,.’SPLC(DG )”,2X,”SPL *6020
2T(DB)”/) A603o

1110 FORMAT (2X,4F10 ,1) *6040
1120 FORMAT (IH1,//////5X,”TOTAL NOISE”,///SX,16HOBSERVER ANGLE •,F7,2, *6050

18H DEGREES,///) *6060
1130 FORMAT (1X,4X,”FREQ(HZ)’t,3X,~’SPLA(DB)U,2X,~ISPLB (DB)”,2X,”SPLC(DB)” A6070

1 ,2X,.’SPLT(DB)”,16X,”SPLM DB)”,6X,”DIFF”,9X,”SUM”,/ A6080
1160 FORMAT (1X,4X,1IFREQ(HZ)~I,3X,’1SPLA(DB )II,2X,~.SPLB(D8)”,2X,”SPLC(DB)” *6090

1,2X,”SPLT(DB)”/) *6100
1150 FORMAT (2X,5F10 ,1,ISX,2(4X,F6,1),2X,F12.1) A6110
1160 FORMAT (2X,5F10,1) *6120
1170 FORMAT (//,T71,”STANDARD DEVIATION • “F6,1) *6130

END *6140- 
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‘DECK CALPE~SUBROUTINE CALPER (VJAO,TJTO,PO,TOF,TRP,PRG,TRK,TRTO,PNPO,PROA,DJD B 10
10,MJ,A0,VJ,GAMA,OPpER) S 20
REAL MJ 8 30
INTEGER OPPER 8 40
DIMENSION GAM (11) B So
IF (OPPER,EO,1 ) GO TO 30 B 60

C B 7 0
C CALCULATIONS FROM INPUT OF TJTO,VJAO,TOF,ANO P0 B 80
C 8 9 0

TRIc.5./9.’TOF.460.0 ’TJTO B 100
TOK.(S.0*(TOF.460,0))/9.0 B 110
GAMAOs1.621— (TOK/11500.0). (EXP —ABS TOK.450.O)/200.0)/SO.0 B 120
IF (TOK.LE.290.0) GAMAO.1.602 B 130
A0*SQRT (GAMAO*1716,8’(TOF.460.O)) B 140
TJK.TJT0’TOK B 150
GAMAJ.1.621~~(TJK/II800.0).(EXP(~ABS(TJK 450.O)/2OO,0)/80,O) 8 160
IF (TJK .LE.290,0) GAMAJ .1.402 B 170
GJGO GAMAJ/GAMAO B 180
MJ.VJAO/SQRT(GJ000TJTO) B 190
VJsVJAO’AO B 200
DJDO.1,O/TJTO 8 210
GAM (1).O,0 S 220
DO 10 I~ 2,11 8 230
GAM(I).1,421—(TRK/j1800,0) • (EXP(.A85(TRK.450.O)/200.0)/80,0) B 240
IF (TRK ,LE.290.0) GAM(I).1.402 - B 250
PRGA.1,0.((GAM(I)—1,O)/2,O’MJ”e) 8 260
PRPOSPRGA.0(GAM ( I) , ( GAM ( I)—1.0 ))  B 270
TRTO.TJTO’PRGA 8 280
TRK.5,/9,’(TOF.460.0)’TRTO 8 290
PRG.(PRPO.1,0)’P0 8 300
TRF•TRTO’(TOF.460,ó).460,0 B 310
DIFF.ABS (GAM(I )—GA M(I 1)) 8 320
JJUI 8330
IF (OIFF.LE.0. 000IJ GO TO 20 B 340

10 CONTINUE B 350
-: WRITE (6,40) B 360’

STOP 100 B 370
20 GAMA .GAM ( JJ) B 380

RETURN B 390
C 8 600
C CALCULATIONS FROM INPUT OF P0,T0F,PRG, AND TRF 8 410

H C
30 PRPO.(PRG/P0).i,0 B 430

TRTO.(TRF.460,0)/(T0P.460.O) B 440
: TRK.(5,0’(TRF.460,0))/9,0 B 450

GAMA a1,421.(TRK,11500.0).(EXP (—ABS(TRK 4SO.O)/200,O)/8°s0) 8 460
IF (TRK ,LE.290.0) G*MA•1,402 B 470
PRGAsPRP000((GAMA— j.0)/GAMA) B 480
MJ.SQRT((2.C/(GAMA.1.0))’(PRGA—l,O)) B 490
TJTO.TRTO/PRGA B 500
DJOO.1.0/TJTO 8 510
TOK (5.0’(TOF.460.Ô))/9.0 B 520
GAMAO.1.421.(T0K/lj800.0).(CXP (uABS(T0K 450.0)/200.0)/SO.O) B 530
IF (TOK,LE.290.0) GAMAO.1,402 B 540
A0.SQRT(GAMAO’1716,8’(TOF’460.0)) B 550 ,- •~~TJK.TJTO’T0I( B 560
GAMAJ,1,421_ (TJK/11800,0).(E*PI.A8S(TJK 450.0)/200,0)/SO,0) B 570
IF (TJK,LE,290.O) GAMAJ .1.402 B 580
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- GJGO.GAMAJ/GAMAO 8 590- VJAO•MJ’SQRT (GJGO’TJTO) S 600
VJ.VJAO’*O S 610
RETURN S 620

- C 8 630
- 40 FORMAT (///,1X,”.” THE GAMA ITERATION FAILED TO CONVERGE “,“AFT B 640

1CR 10 TRIES. COMPUTATION STOPPED • CHEcK INPUT. u.. ” 8 650
END B 660.
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‘DECK LSMAIP9
SUBROUTINE LSMA IN (VJA.TJT,GAMA,DFT,VJ,~ ,I,NANG,TM,I!N,~PLLS) C 10

C C 20
C THIS PROGRAM IS AN INTERMEDIATE STEP BETWEEN UNIMAIN AND C 30
C LSNOISE TO HANDLE INITIALIZATION AND E~~OR PROCESSING C 40
C C SO

DIMENSION TM (20) ,PTHETA(20) ,PDB(Z0) ,SPLLS (30,20) C 60
COMPLEX ALPHA ,DKD8 C 70
REAL MACH2,ML,S C 80
INTEGER GAMMA C 90
COMMON/INFO/ALPMA,OMEGA,MACH2,TJTO,NORD,GM1,DKO8, IFLG,VJAO C 100
TJTO•TJT C 110
VJAO.VJA C 120
IFLG.IFN C 130
00.0.05 C 140
GAMMARS C 150
INF•0 C 160
RAONP•0, C 170
RSTART O, C 180
XLAST.0. C 190
FRCQ.F C 200
IEROR.0 C 210
$N.F’DFT/VJ C 220
MLS.17,2’ALOG1O(10,00SN) C 230
CLS.74.13’SN”(.0,136) C 240
CAL.MLS’IO,O’ALOGIO (VJAO) .CLS C 250
IF (VJAO,LT.1.15) GO 10 20 C 260
IF (SN,LT.0.1.OR.SN.GT.0.5) GO TO 60 C 270
CALL LSNOIS (FREQ,TM,NANG,GAMA,DPT,VJ,80,GAMMA,INF,RADN!,XLAST,RST C 250$
1ART,PTHETA,PD8,IEROR) C 290
IF (IEROR ,EQ,1) RETURN C 300
IF (IEROR .EQ,2) GO TO 60 C 310
DO 10 J~ 1,NANG - C 320
SPLLS(I,J).POB(JJ.CAL C 330
IF (TN(J).LT.15.0,OR,TM (J).GT,45.0) SPLLS(I,J)u3,0 C 340

10 CONTINUE C 350
RET URN C 360

20 DO 30 J.1,NANG C 370
30 SPLLS (I,J).2.0 C 380

RETURN C 390
60 DO 50 J.1,NANG C 400
50 SPLLS(I,J)s6,0 C 410

RETURN C 420
60 DO 70 J’I,NANG C 430
70 SPLLS(I,J)•5.0 C 440

RETURN C 450
END C 460—

1L~
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‘DECK LSNOISE
SUBROUTINE LSNOIS (FRE Q,TM,NANG,GAMA,D~!,VJ,BO,GAMMA,INF,RADNF,XLA 0 10
1ST,RSTART,PTHETA,PDB,IEROR) 0 20
DIMENSION TH (NANG),PTHETA(NANG),PDB (NANG) 0 30

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 40
C • • D 5 0
C • THIS PROGRAM DETERMINES THE GROWTH OF PRESSURE • 0 60
C ‘ FLUCTUATIONS IN A DIVERGING, COMPRESSIBLE • 0 70
C • AXISYMMETRIC JET. • D 80
C * ‘0 9 0
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ D 100

COMPLEX PY(3),Y(3),DY(3),P(3),Q(3),ACON(130),BB(130),ALPMA D 110
COMPLEX BB4,CSTEP,LIM (6),RADC,RAD,DIR(6) 0 120
COMPLEX UVAL,DUVAL,CVAL,LA MDAM,LAMDAP,ETAC 0 130
COMPLEX PHO,DRHO,AC,PP,DPP,ADAT(100),CDAT (100) D 140
COMPLEX DUDS,D2UDRS,DRDS,D2RORS D iso
COMPLEX HSUM(2,3,2).ISUM(2,2 ,DUMH 3).DUM,DUM1,L1,L2 0 160
COMPLEX DKDB 0 170
COMPLEX ARG ,M01,H02,H11,H12,I0,I1 0 180
COMPLEX E0,E1,E2,C3,A2,A4 D 190
REAL MACH2 0 200
INTEGER GAMMA 0 210
DIMENSION SDAT (lOo) 0 220
COMMON/INFO/ALPHA ,OMEGA,MACH2,TJTO,NORD,GM1 ,DKOB,IFLG,VJAO 0 230
COMMON/SPR/HTHETA,S,KEYI ,UCENT,DUCDS,BET*1 ,BETA2, IFUNc 0 240
COMMON/DECAY/ ID,5D 0 250
SMIN1.2,5E.4 0 260
SMAX1 ..05 D 270
(RMIN..1 0 280
ERMAX.,16 0 290
ERMIN..1 0 300
ERMAX.,16 0 310
P1.3. 14159265 0 320
As,693147 0 330
STRNO.FRCQ’DFT/VJ D 340
NTT.O 0 350
ID•0 D 360
so•iooo. D 370

C 0 380
C SET UP CONDITIONS FOR STABILITY CALCULATION 0 390
C 0 400
C STARTING RADIUS 0 610

RST1.0,05 D 420
C FINISHING RADIUS 0 430

RFIN.4, D 440
C DIMENSIONS OF COMPLEX CONTOUR DEFORMATION 0 450

ETA11.0.5 0 460
ETA21.0,5 D 470

C NUMBER OF THICKNESSES TO BE CALcULATED 0 480
NL IM.70 0 490

C 3. VARIATION IN PERCENTAGE FOR WAVENUMBER GUESSES 0 500
PERCR.0,005 

- 0 510
PERCI.O,005 0 520

C THICKNESS STEP SIZE D S30
DS.0,005/STRNO 0 540

C STARTING THICKNESS FOR BOUNDARY LAYER 0 550
SsO.05—DS 0 560

C SET UP CALCULATED VALUE OP MODENUMBER 0 570
NORO.1 0 580
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AN FLO~7(NORD) 0 590
GM1.GAMA.1 0 600
MACH2.VJAO*VJAQ 0 610
NORD1.NORD.1 0 620

10 S•S.DS 0 630
C 0 640
C ADJUST MINIMUM AND MAXIMUM STEP SIZES TO THE LOCAL WIDTH 0 650
C 0 660

SMIN.SMIN1’S 0 670
SMAX.SMAX1’S D 680
IF (SMIN.GT,SMIN1) SMIN.SMIN1 0 690
1, (SNAX.L.1.SP4AX1) SMAX .SNAX1 0 700
ETA1.ETA11*S D 710
ETA2.ETA21’S 0 720

C 0 730
C CALCULATE THE LOCAL POTENTIAL CORE RADIUS 0 740
C OR THE CENTERLINE VELOCITY D 750
C 0 7 60

KEY1.3 0 770
BCTA1.0. 0 780
BETA2•0. 0 790
tSCENT.1. D 800
RAD.CMPLX(.,0125,0.) 0 810
DO 20 1.1,161 0 820
RAD .RAD.,025 0 830
CALL UCVAL (RAD,UVAL,DUVAL,DUD5,D2UDRS,RHO,DRHO,DRDS,D2RDRS) 0 840$
VAL.REAL (RHO’UVAL*UVAL) 0 850
BETA1.BETA1.VAL*,025 0 860
BCTA2.BETA2.VAL’REAL (RAD)’.025 0 870
IF (ABS (VAL ),LT.1,E—5) GO TO 30 D 880

20 CONTINUE 0 890
C 0 900
C CALCULATION OF THE POTENTIAL CORE RADIUS D 910
C 0 920

30 VAL.$’5*f(TJT0*BETAI,”2.2.’TJTO*BETA2).1, 0 930
IF (VAL ) 70.40,40 0 940

60 VAL..S*BETA1*TJTO.SQRT (VAL) 0 950
IF (VAL ) 70,50,50 0 960

50 HTHETA•VAL. 0 970
KEY1UL 0 980
IF (HTHETA ,LT ,RST1) GO TO 60 D 990
RST.$ITHETA.,1E.10 01000
GO TO 150 01010

60 RST.RST1 01020
GO yo iso 01030

C 01040
C CALCULATION OF THE CENTERLINE VELOCITY 01050
C 01060

70 KEY1.4 01070
80 BETAZ.0, 01080

RAO.CMPLX(.,0125,0,) 01090
USAVEsUCENT 01100
DO 90 1.1,161 01110
RAD.RAO.,025 01120
CALL U€VAL (RAD,UVAI. ,OUVAL.,DUOS,D2UORS,RHO,DRHQ,DRDS,02R0P$) 01130$
VAL.REAL (RHO’UVAL*UVAL) 01140
SCTA2•BETA2.VAL’REAL (RAD) ..025 01150
IF (ABS(VAL.).LT.1,E.5) GO TO 100 01160

90 CONTINUE 01110
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100 UCENT.1,/SQRT(2.’TJTO’BETA2)/S 01180
IF (ABS(UCENT.USAVE),LT ,1,E.4) GO TO 110 01190
GO TO 80 01200

C 01210
C CALCULATION OF RATE OF CHANGE OF CENTERLINE VELOCITY 01220
C WITH LOCAL THICKNESS 01230
C 01240

110 AA sGM1’N*CH2/2. 01250
BA.(1,—TJTO—AA ) 01260
AK.SQRT(BA’BA.4,’AA) 01270
IF (VJAO,LT ,1,E.10, GO TO 120 D1280
DUCDS•— ( (AA*UCENT.BAF UCENT.1.)*(ALOG(ABS( (AA*UCENT.BA)’UCENT—i.)) D1290
1—BA’ALOG (ABS (2,*AA*UCENT.BA AK)*(BA.AK)/(2.*A A*UCENT.BA.AK)/(BA .A 01300
2K)) )/AK)/UCENT/S/AA D1310

GO TO 140 D1320
120 BA.1,—TJTO D1330

IF (A8S(BA).LT,1.E~ 10) GO TO 130 D1340
DUCDS.2.’ (1 .—BA’UCENTL’ (BA’UCENT.ALOG (A8S( 1 ,~ BA*UCENT)) ) I’S/UCENT/B D1350
)A/BA 01360
GO TO 140 01370

130 DUCDS.—UCENT/S 01380
160 KEY1.2 01390

GO TO 160 01400
150 YMAX.PFIN*5.MTHETA 01410

GO TO 170 D1420
160 YMAX.RFIN*S D1630
110 CONTINUE 01640

C 01450
C READ IN OR INTERPOLATE FOR THE GUESSED VALES OF ALPHA 01460
C D1470

IF (NTT.EO,NL IM) GO TO 710 01480
IF (NTT,EQ,0) GO TO 190 01490
ALPHA.ALPHA.DKOB’D5 01500

C 01510
C CONVERGENCE SEARCH FOR DAMPED SUPERSONIC WAVE 01520
C 01S30

IF (AI MAG (ALPMA),LT,0.) GO TO 180 D1540
IF ((OMEGA/RCAL ALPMA)).LT.(1,/VJAO)) GO TO 180 01550

10.1 01560
SO.S.DS 01570
GO TO 710 01580

150 ACON (1).ALPHA D1590
ACON (2).CMPLX((1..PERCR)*PEAL (ALPHA),( 1..P(RCI)*AIMAG(ALPHA)) 01600
ACON(3).CMPLX((1,.pERCR)’RCAL (ALPHA),(l..PCRCI)*AIMAG(~LPMA)) D1610
NT.3 01620
CO TO 200 01630

C D1640
C DETERMINE THE STARTING VALUES FROM TABULATION 01650
C 01660
190 CALL ASTAPT (VJAO,5TR NO,TJTO,ALPHA,NORD.IEROR) 01670$

IF (IEROR,NE,2) GO TO 180 D16SO
RETURN 01690

C 01700
C CALCULATE 5TROUHAL NUMBER AND RADIAN FREQUENCY 01710
C 01720
200 STRNO.FREQ*DFT/VJ 01730

OMEGA.STRNO*PI 01740
IF (IFLG.tO,0) GO TO 210 01750
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WRITE (6,760) NORD,VJAO,TJTO,STRNO,OI4EGA,S 01760’
210 IF (KEY1,EQ,2) GO fO 220 D1770

IF (IPLG,EQ,O) GO TO 230 01780
WRITE (6.750) MTHEyA 01790’
GO TO 230 D1800

220 IF (IFLG.CQ,0) GO TO 230 01810
WRITE (6,760) UCENT 01820*

C 01830
C BEGIN THE INTEGRATION AND CALCULATE THE 01860
C STARTING VECTORS 01850
C 01860
230 KKSO 01870

IFUNC•1 01880
IF (IFLG.EO.0) GO TO 260 01890
WRITE (6,830) BETAI,BETA2 01900’

240 KK.KK.1 01910 r
ALPHA .ACON (KK) 01920

C 01930
C IF KEY1 • 2 THE STARTING VECTORS ARE OBTAINED FROM A 01940
C SERIES SOLUTION 01950
C 01960
250 IF (KEY1,EQ,2) GO TO 290 01970

LA MDAM•CSQRT (ALPPIA,ALPHA.MACH2* (ALPHA.OMEGA)* (ALP,4A.OMLGA)/TJTO) 01980
DO 260 I•1,3 01990

260 Y(I)’(O..O.) 02000
Y(1).CMPLX(RST,0.) 02010
ARG.LAMDAM’Y ()) 02020
PHI.*TAN2(AIMAG (ARG) ,REAL(ARG )) 02030
IF (PHI,GT..PI.AND ,PMI,LE.PI/2.) GO TO 270 02040
ARG.ARG’(Q,,.l,) D2050
CALL NCBRTS (ARG,H01,M02,NORD,0) 02060$
CALL NCBRTS (APG,H11,H12,NORD1,O) 02070$
I0.CEXP ( (0.,1,)*AN’PI/2.)*H01 02080
11.CEXP((0.,1,)’(AN.1.)’PI/2.)’1111 02090
GO TO 280 D2100

270 ARG.ARG’(O.,l,) 02110
CA LL NCBRTS (ARG,H0 1,H02,NORD,0) 02120$
CA LL NCBPTS (ARG,H11, H12,NORO1,0) 02130$
I0.CEXP((0,, —i.)’AN’P1/2,)’H01 02140
I1•CEXP (0.,—i.)*(AN.1.)’PI/2,)’H11 02150

280 Y (2 ) • I 0  02160
Y(3).AN•I0/Y (1).LAMDAM*11 02170
GO TO 300 02180

C 02190
C SERIES SOLUTION FOR THE STARTING VECTORS 02200
C 022)0
290 RHO.1 ./(1.- (1 .—TJTO) .UCENT.O.S*GN1*MACHZ•UCENT*( 1,.UCENT)) 02220

DRHO..UCENT’RHO’RHO’( 1..TJTO—0.5*GM1*MACH2*(1 ,.2.*UC(NT)) 02230
D2R0R2 2 , *DRHO’DRHO/RMO.DRHO.GM 1 .MACHZ’RHO.RHO*UCENT*UCENT 02240
OUMsALPHA*UCENT.OMEGA 02250
E0. (MACH2’DUM•DUM.RHO.ALPHA.ALPHA) 02260
El. (6,’ALPHA*UCENT,QUM.2,.DRHO,RMO) •A/S/S D2270
E2SMACH2*DUM’ (DUM.DRHO.2.*ALPHA*UCCNT.RHO) ‘A/S/S 02280
E3.(6,*ALPHA.UCENT.OMEGA/DUM/DUM.2,.(D2RDR2.DRNO*DRHO/RHO) /RHO) ‘A’ 02290
1A/S’•4 02300
A2.— (E0.AN’E1)/4,/(AN.1.) 02310
A6u.(U.AN*E3.A2.(E0.(AP4.2,)•(1))/8./(AN.2,) 02320
Y(1).CMPLX(RST1,0,) 02330
Y(2)sY(1)’*NORD.(l..Y(1)’Y(1)*(A2.A4’Y(1)’Y(1))) 02340

18
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Y~ ,)uY(1).*(NOR0.1)*(AN.Y(1)*Y(1)*((*N.2.)*A2. (AN.6.)**4,Y(1).Y(1) 023501)) - 02360
300 M.3 02370

C 02380
C IF IF(JNC • 1, EIGLNVALUE IS BEING CALCULATED D2390
C IF IFUNC • 2, DALPHA/DS IS BEING CALCULATED FROM THE 02400
C SOLVABILITY CONDITION 02410
C 02420

IF (IFUNC.EO.1) GO TO 320 02430
IF (KEY1,CQ.2) GO TO 310 02440
DUM.ALPHA—OH(GA 02450
HSLJM (1,1,1)s(0,,0,) 02460
HSIJM(2,1,1).2,’(ALPHA— MACH2*DUM/TJTO)eY(1).Y(2).Y(2)/DUM/DIJN 02470
ISUM(1,1).(0.,0.) 02680
ISUM (2,1).(ALPHA—HACH2*DUM/TJTO)*Y (l)*Y (1)*(I0’IO.I1’Ii—2.’AN*I0*I 02490

11/LAMDAM ,Y(1))/DUM/DUM*TJTO 02500
GO TO 320 02510

310 CALL UCVAL (‘((1) ,UVAL,OUVAL,DIJDS,O2UDRS,RHO,DRHO,ORDS,D2RDRS) 025205
DUM .ALPHA*UVAL—OMEGA 

- 02530
HSUM (1,1,1) • ( ( (O2RDRS.DPHO’DRDS/RHO) /RPIO/RMO.2.*ALPHA* (D2IJDRS.ALPH 02540

1A*DUVAL’DUDS/DUM) /RHO/DUM) ‘Y (3) /DUM/DUM 2,,MACM2* (DPDS/RMO.ALPHA*D D2550
2UDS/DUM) *Y (2 ) )*Y (2 ) *Y ( 1)  02560
HSUM (2,1,1) .2.’ (ALPHA.MACM2•DUM*RHO.UVAL)*Y (1) *Y (2).Y(?)/OUM/DUM.2 D2570
l.’OMEGA*DUVAL*Y(3),Y(2)’Y(1)/DUM**4,RHO D2SBO
ISUM(1,1).(0.,0.) 02590
ISUM(2,1).(0.,O.) 02600

320 IWT.0 02610
C - 02620
C DETERMINE THE CONTOUR OF INTEGRATION. 02630
C LOCATE THE CRITICAL POINT 02640
C 02650

IND.O 02660
00 330 !•1,3 02670

330 DIR(I)a(1,,0,) 02680
DO 340 1.4,6 02690

340 DIR(I)~~(— 1.,O.) 02700
CVAL.OMEGA/ALPHA 02710
ETAC.CSQRT (—CLOG (CVAL/UCENT) IA) 02720
IF (KEY1.EQ,2) GO TO 35o D2730
RADCSETAC’S.HTHETA 02740
GO TO 360 02750

350 RADC.CTAC’S 02760
360 IF (REAL (RADC).G1.(2,’RST1)) GO TO 370 02770

RST1URSTI/2. 02780
GO TO 250 02790

370 TEMP1.AIMAG(RADC .SIGN(ETA2,ATMAG (RAOC))*SIGN(i., .AIMAG(CVAL)) 02800
C 02810
C DECIDE WHETHER NECESSARY TO INTEGRATE AROUND D2820
C THE CRITICAL POINT 02830
C D2840

IF (AB5(AI MAG(R*DC,).Gy.ETAZ,AND .AIMAG(cVAL).GT.o.) GO TO 380 02850
DIR(2).CMPLX(0.,SIGN(1.,TEMP 1)) 02860
OIR(5)•DIR(2) D2870

C 02880
C DEFINE THE LIMITS OF THE CONTOUR INTEGRATION 02890
c 02900

LIMU)’CMPLX (PEAL (RADC)—ETAl .0,) 02910
LIM (2) .CMPLX (REAL (RADC) —ETA1 ,TEMP1) 02920
LIM(S).CMPLX(REAL(RAOC) .ETAI,TEMP1) 02930
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LRI~4).CMPLX(REAL ( RADC ) .ETA 1,0,) D2940
LIM (3)*CMPLX (REAL (RADC) ,TEMP1) 02950
LIM(6)•LIM(3) 02960
IF ( REA L( LXM ( 1)) , GT, R(A L(Y ( 1) ) )  GO TO 400 02970
LIM( 1)SY ( 1)  02980
LIM(2).CMPLX ( REAL (Y ( 1) ) , A IHAG ( LIM(2 ) ) )  02990
IF (IFLG.EO.0) GO TO 400 03000
IF (IFUNC,E0.2) WR ITE (6 ,840) (LIMU ,I•l,6) 03010’
GO TO 400 03020

380 DO 390 I 1.6 03030
390 LIM(I).CMPLX(REAL (RADC),0,) 03040
400 CONT INUE 03050

C 03060
C PERFORM THE INTEGRATION D3070
C 03080

IWR aO 03090
ISTEP. ) 03100
CSTEP.(0.,0 .) 031 10
ZNT.0 03120

03130
H.SMIN’lO. 03140
IFLu1 03150

6 10 PY ( 1) ’Y ( l )  03160
PY(2) Y (2 )  03170
PY(3).Y(3) 03180

420 IF (H .LT.SH IN) H.SM!N 03190
IF (H.GT.S MAX ) H~ SMAX 03200
IF (C A BS (Y ( 1)— L I M( I ST E P) ) .GT ,H) GO TO 430 D3210
H.CA BS(Y (j ) L IM( ISTE P))  03220
IF (IFL.EQ.1) IFLS? 03230
IF (IFL,EO.3) IFL.4 D3240

630 CSTE P.ABS(H) * D IR(IST EP) 03250
CALL PJMRUN (M,CST EP,Y,Dy ,P ,Q,ERRES) 03260$
IND.IND.i 03270
IF (ERRES.LT.ER MIN, GO TO 450 03280
IF (ERRES,LT .ERMAX) GO TO 460 03290
IF (H .LE.SMIN) GO TO 440 03300
I-I.0,B’H D3310
Y ( 1)•PY(1) 03320
Y(2)•PY(2) 03330
Y(3).PY(3) 03340
IF (IFL.EQ.2) IFLaj 03350
IF (IFL.E0.4) IFL’3 03360
GO TO 420 03370

640 IWR’I D3380
GO TO 460 03390

650 H.1.25’H D3400
660 IF (IFUNC ,EQ.1) GO TO 500 03610

C 03420
C CALCULATE INTEGRALS TO P1140 DALPHA/DS 03430
C 03440

CA LL UEVAL (Y ( 1)  ,UV A L,DUVA L,DUDS,D2UDRS,RHO,DRHO,DRDS,D2RDRS) 03450$
DUM .ALPHA*UVAL—OMEGA 03460
DUM1•Y ( 1) .Y(2)/DUM/DUM/RHO 03470
J’2 03480
IF (INT.E0.1) J.3 03490
HSUH ( 1 ,J,K) .DUH1’ ( (D2RDRS/RHO.DRHO*OR0S/RHO/RHO.2, ’AL PHA’(OZUORS/D 03500

1UM—ALPHA’DUVAL*DUDS/DUM/DUM ) *Y (3)  .2..MACH2* DUM* (DUM*DROS.ALPHA*RH 03510
2O’DUDS)’Y(2 ) D3520
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HSUM (2,J,K) UOUM1’2.’ ( (*LPHA.MACH2*DUN.MHO*UVAL) *Y(2).OMcGA*OUVAL.Y 03530
1(3)/DUM/DUM) 03340
IF (J,EQ,3) GO TO 470 03550
L1.CSTEP 03560
IF (K,E Q,2) L1.—L1 03570
INT—1 03580
GO TO 500 - D3590

670 L2.CSTEP 03600
IF (K,EQ.2) L2’—L2 03610
DO 490 J•~ ,2 03620
00 400 I•1,3 03630

680 DUMH (I).HSUM (J,I,K) 03640
DUM1.ISUM J,K) 03650
CALL INTEG (DUMH,DIJM1.L1,L2) 03660$
ISUM(J,K)sDUM1 03670

690 HSUM(J,1,K) HSUM(J,3,K) 03680
1147.0 03690

500 00 TO (410,510,410,550), IFL 03700
510 Y(1).LIM (ISTEP) 03710

IF (IF UNC.EQ.1) GO TO 530 03720
IF (INT,EO.O) GO To 530 03730
DO 520 1.1,2 03740
ISUH(I,1).ISUM(I,1).0.5*L1’(HSUM(I,1,1)’MSUM(I,2,1)) D3750

520 KSUM (I,1,1).HSUM(I,2,1) 03760
IIIT.0 03770
GO TO 530 03780

530 ISTCP.ISTEP.1 D3790
IF USTEP.GT,3 GO TO 560 03800
IF (CABS (Y (1)—LIM (ISTEP)).LT,1.E—1 0) GO TO 510 03810

D3820
GO TO 410 03830

C 03860
C STORE FUNCTION AND DERIVATIVE FOR MATCHING LATER 03850
C 03860
540 PP’Y 2J 03870

DPP.Y(3) 03880
GO TO 580 03890

550 Y(1).LIH(ISTEP) 03900
IF (IFLJNCJO.1) GO TO 570 03910
IF (INT.EO.0) GO To 570 03920
DO 560 1-1.2 03930
ISUM(I,2) ISUH(I,2).0.5’L1’(HSUM(I,1,2).HSUM(!,2.?)) ~3940560 MSUM(I,1,2).HSUH(1,2,2) 03930
INT.0 03960

570 ISTEP.ISTEP.1 03970
IF (ISTEP ,GT.6) GO TO 600 03980
IF (CABS(Y(1).LIM (ISTEP)).LT.1.E—20) GO TO 550 03990
IFL.3 06000
GO TO 410 04010

C 04020
C STARTING CONDITIONS OUTSIDE THE JET 04030
C D4040
580 Y(1)aCMPLX(YMAX,0.) 06050

LAMDAPaCSQRT (MACH2,OMEGA*OMEGA .ALPMA*ALPMA) 04060
I, (AZMAO(LAMDAP),GT.0.) GO TO 590 06070
LAMDAPU.LAMDAP 06080

590 ARO.LAMDAP•Y (1) 06090
CALL NCSRTS (ARG,HO1.H02,NORD,1) 06100$
CALL NCBRTS (ARO,HI1,H12,PJORD1,l) 06110$
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Y(2).H01 04120
Y(3).AN*H01/YMA*.LAMDAP*H11 06130
IFL.3 04140
IF (IFUNC,E Q.1) GO TO 410 04150
H5UN(1,1.2)s(0.,0.) 04160
MStJM(2, 1.?).2.’ALPHA*Y(1 )‘Y(Z)’Y 2 /OMEGA/OMEGA 04170
ISUM(1,2).(0.,0.) 04100
ISUM(2,2)..ALPHA•Y11)*Y(1)•(H01*HO1.H1~ *H11.2.~ AN*H01’ML1/LAMDAP/Y 061901(1)) IOMEGA/OMEGA 04200
INT.0 04210
Ks2 04220
GO TO 410 04230

C 04240
C DETERMINE FUNCTION TO BE MINIMISED TO DETERMINç CIGENVALUE 06250
C 06260
600 BB4.Y(3)*PP—Y(2)’DpP 06270

AC.Y(2)/PP 06280
IF (IFUNC.EO.1) GO TO 620 D4290
IF ( IFLG,EO.O) GO TO 610 06300
WRITE (6,810) AC ~~310’C 04320

C CALCULATE DALPHA/DS 06330
C 06340
610 ISUMI1,1).AC’AC’ISUM (l,l) ‘ISUMII,2) 04350

ISUM(2,1).AC*AC’ISUM (2,1).ISUM(2,2) 06360
DKDB..ISUM(1,1)/ISUM(2,1) 04370
IF (IFLG.EQ ,0) GO yO 10 06380
WRITE (6.820) DKDB 06390’
GO TO 10 04400

620 BB(KK).B84 04410
IF (IFLG.E0,0) GO TO 630 04420
WR ITE (6 ,770) IND,ACO N( KK) ,BB( KK) 04430’

630 IF (KK.LT ,NT) GO TO 240 04440c 04450
C FIND NEXT GUESS FOR ALPHA 04460
C 06470

CALL LAGRAN (KK ,ACON,ALPHA,BB) 04480$
IF (NTT.EO.0) ALPHA.CMPLX(REAL (ALPHA) ,‘~BS (AIMAG(ALPNA))) 04490
ACON (KK.1 ) .ALPHA 04500
IF (ABS (REAL (ACON (KK.1))).LT.1.C.5) GO TO 640 04510
IF (ABS(1..REAL (ACON(KK))/REAL (ACON(KK.I))).GT.0.O05) ~O TO 680 04520
GO TO 650 04530

640 WRITE (6,850) 04540’
650 IF (ABS (AIMAG(ACON (KK.1)),,LT.1.C.5) GO TO 660 04550

IF (ABSU..AIMAG ACON (KK,)/AIMAG ACON (KK.1))),GT.0,005) GO TO 680 04560
GO TO 670 06570

660 WRITE (6,860) 04580’
GO TO 690 04590

670 CONTINUE 04600
GO TO 690 D4610

600 IF (KK.LT.15) GO TO 240 04620
ICRORe1 04630
RETURN 04640

690 IF (IFLG,tO.0) GO TO 700 04650
WRITE (6,780) ALPHA 06660*

700 NTT.NTT.1 06670
*0*7 (NTT) .ALPNA 06680
SDAT(NTT)US D6690
COAT (NTT) .AC 04700
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IFUNC.? 04710
00 70 240 D4720

710 CONTINUE 04730
S IF (IFLG.EQ,0) GO TO 730 04740

WRITE (6.790) VJAO 04750’
00 720 1.1,1417 04760

720 WRITE (6,800) SOAT(1),ADAT(I),CDATU) 04770’
730 CONTINUE 04780

CALL DIRECT (AD AT,NTT,DS,TM,NANG,B0,GAMM&,INF,RADNF,XL~~T,PSTART,P 04790$
ITI$ETA,PDO) 04800
RETURN 04810

C 04820
740 FORMAT (1$1,10X, ”INVISCID AXISYMMEIRIC JET STABILITY CALCULATION”/ 04830

11 X,s,,,,,..,,...,,. ,.*,.**,**.**,*,*••*~*.****,*•*•~/?22X,DMODE N 04840
2UMeER • •.,Il//22X,s.MACH NUMBER • u,F1O.4//22X,NTEMPERATURE RATIO • 04850
3 w ,F10,4,,22X,USTROUHAL NUMBER • .s,F10.4,,22x,IsFREQUtNCY • “,F10,4 D4860
4,,22X.”THICKNESS • ~,F ) ~~,4//) 04870

730 !ORMAT (22X,”POTENTIAL CORE RADIUS • “sF10,411) D4880
760 FORMAT (22X, ”JET CENTERLINE VELOCITY • “,f 10.4//I 04890
770 FORMAT (1X.I5,4X,’IALP14* • •..2E11.5,2X,”GIVES 04 • “,2EU.5/) 04900
780 FORMAT (2 1X, ”WAV ENUMBER • “,2F14.9//) 04910
790 FORMAT (1HL,30X,”MACHNO • •5,F10.4/,,3X,”THICKNESS’1,15X,”ALP$4A”,25X 04920

04930
800 FORMAT (IX.EiI.5,412E11.5)) D4940
810 FORMAT (30X,”C • “,2F14.9/) 04950
020 FORMAT (25X,”OK/DS • “,2E12.5//) 04960
830 FORMAT (1X,”OETAl • “,F10.5.5X,”BETA2 • “,FIO.S//) 04970
$40 FORMAT (1X,4(1X ,2E14,7)) 04980
850 FORMAT (1X,’tREAL PART OF ALPHA TOO SMALL POP CONVERGENC~ TEST”fl 06990
860 FORMAT UX,”IMAGINARY PART OF ALPHA TOO SMALL FOR CONV~RGCNCE •‘,“T 05000

ZEST. ITERATIONS COMPLETED”//) 05010
END 05020—
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‘DECK PJMq~14

SUBROUTINE PJMRUN (M,H.Y,OY,P,Q,ERRE$) C 10
COMPLEX Y(M),DY(M),P(M),Q(M),RR($),H C 20
DO 10 I.1,M C 30

10 Q(I)s(0,.0.) C 40
OY ( 1)u(1,,0,) £ 50
DO 20 I’Z,M £ 60

20 DY(I).(O,,0,) £ 70
CALL DERY (M,Y,OY) £ 80$
00 30 I.1,M £ 90
P(I).H’OY(I)’O.S £ 100
RR(I).(P(I).Q (I).Y(I))—Y(I) £ iio
Y(I).Y(I).RR(I) £ 120

30 O(I).(3.’O(I)).P(I).(3.’RR(Ifl £ 130
CALL DERY (M,Y,DY) £ 140$
DO 40 I.t,M £ ISO
P(I).H’DY(I) C 160
PP(I)•((P(I)—Q(I)).0,5.Y(I))—y(I) £ 170
Y(I).Y(I).RR(I) £ 100

40 O(I)u(3.*P(I)).(2..QU)).(6.’RR(I)) £ 190
CALL DERY (M,Y,DY) £ 200$
ERRES.0. C 210
DO 60 1 1,M £ 220
IF (CABS(P(I).Q(I)),LT.1,E.20) GO TO SO E 230
E.CABS(((H’OY(I )—pUU/(P (I)— Q(I))) C 240
IF (E.GT,CRRES) ERRES.C C 250

50 P(I).M ’DY(I)—O.S’PjI) C 260
RR(I).(P(I).Y(I))—y(I) C 270
Y(I).Y(I).RR(I) C 280

60 Q(I)uQ(I).6.’(P(I).RR(I)) £ 290
CALL DERY (M.Y,DY) C 300$
DO 70 I.l,M C 310
P(I).(—4.’P(I).H’DY(I).Q(I))/6. C 320
RR(I).(P(I).Y(I))—YU) C 330
Y ( I) .Y(I).PR(I) C 340

70 O(I).RR (1)—P(I) C 350
RETURN C 360
END E 370.
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‘DECK DERY
SUSROUTTNE DERY (M ,Y,DY) F 10
COMPLEX Y(M),DY(M,,ALPHA ,UVAL,DUVAL.,R140,DRNO F 20
COMPLEX DUOS,D2UDRS.DROS,DZRORS,DLJM F 30
COMPLEX 01(08 F’ 40
REAL MACH2 F SO
CONMON,INFO/ALPHA,ONEGA,MACH2,TJrO,NORD,GM1 ,DKDB.IFLG,VJAO F 60
CONMON/SPR/HTHETA,S,KEY1 ,UCENT,DUCDS,BET*1,BETA2,IFUNc F 70
AN.NORD - - F $0
CALL UEVAL (Y (1) ,UVAL,DUVAL,DUDS,D2UDPS,RHO,DRHO,DRD$,D2RDRS) F 90$

— DUM.ALPHA*UVAL.OMEGA P 100
DY(2).Y(3) F 110
DY (3)’ (DRHO/RHO..2.,ALPHA’DUVAL/DUM.l.,Y ( 1))  ‘Y(3) • (ALPH~’ALPHA MACH F 120
12’DUM’DUM’RHO.AN’AN/Y(l)/Y(l) )‘Y(2) F 130
RETURN F 140
£ND F 150—
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‘DECK UEVAL
SUBROUTINE UEVAL (X,U,DUOR,DUOS,D2UDRS,R ,DROR,DROS,O2RORS) 0 10
COMPLEX X,U,DUDR,DUDS,D2UDRS,R,DRDR.DROS,O2RORS G 20
COMPLEX &LP$4A,ET&,ORDt),OZRDU2 G 30
COMPLEX DKDB,D21J0p2 G 40
REAL I4ACH2 G 50
COMMON/INFO/ALPHA ,OMCGA,MACH2,TJTO,NORP,GMI ,DKDB, IFL,G,VJAO G 60
COMMON/SPR/HTHETA ,S,ICEY1 ,UCENT,DUCOS,BCTA1,BETA2,IFUNC G 70
A’,693147 C $0
GO TO (10.40,60,60 , KCYZ G 90

C 0 1 0 0
C IF KEY1 • 1 WE CALCULATE UVAL I~ THE ANN ULAR M IXING G 110
C REGION FOR A GIVEN VALUE OF RADIUS. X. 0 120
C G 130

10 IF (REAL (X).LT.HTHCTA ) GO TO 70 0 140
ETA.(X—HTMETA)/S 0 150
U.CCXP(.A*ETA’ETA) 0 160
DUDRU—2,*A’ETA’U/S G 170

20 R.1,/(1.•(TJTO—1,),U•0,5’GM1’MACM2’U’(1..U)) - G 180
IF (KEY1,EQ,3) GO TO 80 G 190
DRDU..R*R’(TJTO.1..0,5*GMI’MACH2’t1..2.’U)) 0 200
DROR DRDU’DUOP 0 210
IF (IFUNC.EQ,1) GO TO 80 6 220
02U0R2• (4,*A*A*ETA ,ETA Z..A) ‘U/S/S G 230
IF (1(EYI.EQ.2) GO TO 50 G 240
DHDS.—TJTO’ (HTHETA.BETAI,2. *BCTA2*S)/(MTHETA.TJTO,SCTA1’S) 6 250
DUDS..DUDR’(ETA•DHDS) 0 260
D2UDRS..D2UOR2* (ETA.DHDS) .DLjDR/5 G 270

30 DRDS .DRDU’OUDS 0 280
02R0U2’a .‘DROU’DROUIR.GMI•MACHZ’R’R G 290
D2RDRS•D2RDU2’DUDR,DUDS.DPDU D2UORS 0 300
RETURN 6 310

C 0 320
C IF KEY1 • 2 WE CALCULATE UVAL IN THE DEVELOPED JET G 330
C FLOW FOR A GIVEN VALUE OP RADIUS , X, G 360
C 6 350

40 ETA—X/S G 360
UBUCENT’CEXP(—A’CTA’ETA) 0 370
DUOR..2,’A’CTA’U/S 0 380
GO TO 2O 0 3 90

50 DUDS.DUCDS’U/UCENT.ETA’DUOR 0 400
D2UDRS (DUCDS/UCCN’i.l ./S .DUDR.ETA.D2UOR2 G 410
00 10 30 G 420

C G 430
C IF KEY1 • 3 WE CALCULATE THE VALUE OF UVAL FOR ~ GIVEN 0 440
C VALUE OF ETA•X. G 450
C 0 460

60 CTA.X G 470
UaCEXP(—A’ETA’ETA) G 480
DUDR..2,’A’ETA’U G 490
IF (KEY1.EO,4) GO jO 90 G 500
GO TO 2O 0 5 1 0

70 U.(1..O.) G 520
DUDR’(O..O.) 0 530
P.1,/TaO 0 540
ORDR• (O. ,O ,) G 550

$0 DUDS’(O.,O.) 0 560
D2UDRS (0.,O.) 0 570
DRDSs(O.,0.) G 580
D2RORS•(0.,0.) G 590
RETURN G 600

90 R.1./(1..(TJTO—1,),U•UC(NT.O.5*GM1.MACMZ*U*UCENT,(1.—U’UCENT)) 0 610
RETURN 0 620
END 0 630.
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‘DECK LAGRAN
SUBROUTINE L,AGRAN (NUM,C,CVAL,B4) H 10
COMPLEX C(10),B4(10),CVAL,CONT,CMIN H 20
DO 20 JJ•1,2 H 30
NUNUM.JJ H 40
CMIN B4(N) H 50
JN.N H 60
DO 10 I.1,N H 70
K.NUM— I—JJ.1 H $0
IF (CABS(CMIN) .LE.CABS(B4(K))) GO TO 10 H 90
JN.K H 100
CHIN.B4(K) H 110

10 CONTINUE H 120
IF (JN.EQ,N) GO TO 20 H 130
B4(JN)•B4(N) H 140
B4(N) CMIN H 150
CMIN.C(N) H 160
C(N)SC (JN) H 170
C(JN).CMIN N 180

20 CONTINUE H 190
CVAL IO.,O,) H 200
DO 40 J.N,NUM H 210
CONT.(1.,0.) H 220
00 30 IaN,NUM H 230
IF (I.EQ.J) GO TO 30 H 240
CONT .CONT’ ( B4( I)/ ( B4( J)— B4( I) ) )  H 250

30 CONTINUE H 260
40 CVALSCVAL.C(J)’CONT H 270

RETURN N 280
END H 290.’
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‘DECK NCSRTR
SUBROUTINE NCSRTS (Z,S*,Sl,N,M) 1 *0
COMPLIX Z,H1(SO),Nl(S0),R1’SZ 1 20
IF (M.CQ,0) $0 TO 20 I 30
IF (N.CQ.0,OR.N,CQ,I) GO TO 20 I 40
CALL CORTS (Z,H1(1 ),H2(1),O,1) I SOS
CALL CSRTS (Z,H1(2),N2(2),1,1) I 60$
NP1.N•1 1 70

S DO 10 Ja3,NP1 I $0
M1(J).2. *(J—Z )’ IU(J .’ 1)/Z—M1(J—2 ) I 90

10 M2(J ).2, *(J .?)*N2(J .’1)/Z .M2 (J.2) I 100
S1.M1(NPI ) I 110
S2sM2(NP1) I 120
RETURN 1 130

20 CALL CUTS (Z,S1,52,N,~ ) 
I 140$

RETURN I 150
END I 160.

28
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‘DECK CERTS
SUBROUTINE CUTS (7,H1,H2,N,M) J 10
DIMENSION AJ (1000) J 20
COMPLEX Z,CON,F2,SUM,AJN,AYN,FCT,FCO,H1,H2 J 30
AN.N ,.~ 40
RUCA8S(Z) J SO
IF (R.GT.6.6) GO TO 60 J 60
IF (R .GE,.1E—30) GO TO 10 1 70
YNETA.O, ~ 80
GO TO 2O - J 90

10 THCTA .ATAN2 (AIMAG (Z),REAL (Z)) - - J 100
20 CONTINUE J 110

THNSAN•THCTA J 120
CON.CMPLX(COS(THN) ,SIN(THN)) J 130
F1s—l. J 140
F2.CMPLX ((COS (2.*THETA).1.),SIN (2..THETA)) J 150
F3.R/2. J 160
FAC.1, J 170
LIM.29.N J 180
CALL RSSLS (R,AJ,29,IERP) J 190$
SUM.CMPLX(*J(N•1),0.) .1 200
FCO—F1*F2.F3 J 210
FCT•(1.,0 .)  J 220
DO 30 K.1,LIM J 230
L•N•K•1 J 240
FAC.K’FAC J 250
FCTUFCT’FCD J 260
A J ( t ) s *Jf l , ) / FAC J 270

30 SUM.SUM.FCT’AJ (L) J 280
IN.LIM.1 ~ 290KN•LIH.11 J 300
DO 40 IsIN,KN J 310
FAC .I’FAC J 320
LUI•N J 330
CALL BEtS (R,Y,L) ~ 340$FCT.FCT’P’CD J 350
Y Y/FAC J 360

40 SUMUSUM•FCT’Y J 370
AJN.CON’SUM J 380
CALL BELZ (Z.AJN.AYN,N) J 390$
IF (M.NE.0) GO TO 50 J 400
H1.AJN J 610
H2.AYN J 420
RETURN J 430

50 Hl.AJN.(0.,1,)’AYN J 440
H2.AJN—(0.,1.)*AY Pi J 450
RETURN J 460

60 CONTINUE J 470
CALL HAN (Z,H1.H2,N) .1 480$
IF (M ,NE,0) GO TO 70 J 490
H1a(M1.H2)/2, J 500
H2 (0., ,5)e(H1.H2) J 510

70 RETURN J 520
END .1 530.
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‘DECK SSSLS
SUBROUTINE BSSLS (x,F,N,IERR) K 10
DIMENSION F(1) K 20
IERP.0 K 30
NMAX•30 K 40
IF (N.LE.N MAX) GO TO 10 K 50
IERR 1 K 60
RETURN K 70

10 MXUX K 80
NPP.3’MX.12.10’(IAR5(N—l)/10) K 90
IF (IFIX(X).GT.N) P4PPSIFIX(3,’X.12.) K 100
IF (MOD (NPP,2).EQ.0) NPP.NPP•1 K 110
00 20 I.1,NPP K 120

20 F(I)•0. K 130
IF (X.GE..1E.’34) GO TO 30 K 140
F( 1)e1. K 150
RETURN K 160

30 IF (X.GE.,1 4E0) GO TO 80 K 170
ZIX/2. K 180
F(1).1. K 190
LPP.NPP—1 K 200
DO 40 K.1,LPP K 210

60 F(K•L)UF’ (K)*Z K 220
FAC2..Z’Z K 230
FACI.1. K 240
DO 70 I.1,NPP K 250
NORD.I—1 K 260
IF (I.E0.1) GO TO SO K 270
FAC1.FAC1/FLOAT(NOPD) K 280

50 VAL— FAC1 K 290
SUM.FAC 1 K 300
DO 60 J.2,20 K 310
L’J’NORD—l K 320

K 330
VAL.VAL*TAC2/FLOAT iL.*K) K 340
IF (A95(VAL).LT,1.E—2 0) GO TO 70 K 350

60 SUM.SUM.VAL K 360
70 F(I) .F(I)’SUM K 370

RETURN K 380
$0 NPaNPP.1 K 390

P4PR.P4PP.1 K 400
F(NP—1 )s.1E—34 K 410
F(NP).0. K 420
00 90 I.1,NPR K 430
NP.NPP.’I K 440
XN.NP K 450

90 F(NP).2.’XN/X’F (PIP,1).’F(NP.2) K 660
XN.F(1) K 470
DO 100 I.3,NPP,2 K 480

100 XN.2.’F (I)•XN K 490
XN .1./XN K 500
00 110 I•1,NPP K 510
F(I).XN’F(I) K 520

110 CONTINUE K 530
RETURN K 540
END K 550.
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‘DECK BELS L 10
SUBROUTINE BELS (X ,Y.N) L 20
AN.N - - - L 30
FN 1. L 40
DO 10 1.1.14 L SO
AI.I L 60

10 FN FN’AI L 70
I. $0

CN.(.5’X)”N/F’N L 90
F.C/(AN.1.) L 100
AJ.2. L 110
0•1. I. 120
P141~ 1..’F L 130

20 F.F,C/((AN.AJ)’AJ) L 140
F141.FN1•D’F L. 150
AJ.*J•1. L 160

IF’ (ABS(F/FN1).1.E.40’ 30,30,20 1 0
30 Y.FNI’CN L 190

RETURN L 200.END

31
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•DECK IELZ
SUBROUTINE BCLZ (X ,Y,XY,N) N 10

• COMPLEX X,Y,XY,SM,CXF,CCN,CC,CF,CFN1,CFN3,CHA,XI N 20
CNA .(.5,O,) M 30
A N P 4 N 40
IF (CABS(X).GE,,IC.30) GO TO 10 H SO
PH.0, H 60
GO TO 2O M 70

10 PH.ATAN2 (AIMAG(X),REAL(X)) M 80
20 CONTINUE H 90

*I.(O.,1.) N 100
R•CA8S (X) M 110
FN.1. H 120
FM.O, N 130
FQ.0. H 160
SMs(0 .,0.) M 150
IF (N) 30,60,30 M 160

30 DO 40 I.1.N M 170
A l—I H 180
FM—FM.1,/AI N 190

40 FN.FN’AI M 200
CXF.CHA’CHA’X’X H 210
CCN.(CHA’X)”(—N)/FN M 220
F S.FN/AN M 230
05.1. H 240
DO 50 Ia1,N M 250
*1.1 H 260
SM.SM.CCN’FS/GS N 270
CCN.CCN’CXF H 280
GS•GS’AI H 290
IF (N.EO.I GO TO 50 H 300
FSsFS/(AN.Afl N 310

50 CONTINUE N 320
60 CC.CHA’CHA’X’X H 330

CCN.(CHA’X ”N M 340
CCN.CCN/FN H 350
CF.CC/(AN.1.) N 360
AJs2. M 370
D’l. M 380
CFN1.1.—CF M 390
CFN3.CMPLX(FM,0.) H 400
FQ.FQ•1,/(AJ.I.) N 410
FM.FM•1,/(AN.AJ—1.) M 420
F’P—FM.FO H 430
CFN3.CFN3.CF’FP H 640

70 CF.CF’CC/ (APOAJ)’AJ) N 450
CFNI.CFNI,D’CF H 460
FQ.FQ.1,/AJ H 470
F’H.FM•l./(AN.AJ) M 480
FP.FN.FQ H 490
CFN3.CFN3•0’CF’FP H 500
AJ.AJ .1. N 510
D.-0 M 520
IF (CABS (CF/CFN1)—1,C.10) 80,80,70 H 530

80 XY.(2,’(,5772)56649•(ALOG (R/2,)•XI*PH) )‘Y.SM—CFN3,CCN)/3.141592653 N 540
159 H 550
RETURN M 560
END N 570.
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‘DECK HAN
SUBROUTINE HAN (Z,H1.H2,P4) N 10
COMPLEX Z,H1,142,SEyI,SP,X,CP.CP1 N 20
P1.3.14159265359 N 30
AN.N - • - N 40
IF (CABS(Z).GE..1E.30 ) GO TO 10 N 50
PH.Q, N 60
GO TO 2O N 70

10 PH.ATAN2 (AIMAG (2),REAL(Z)) N 80
20 CONTINUE N 90

R.CABS (Z) N 100
S1 EXP (.1,’AIMAG (Z,)/SORT(,5’PI’R) 14 110
SIOMA1 2.,REAL (Z)/PI—AN— .5.PH/PI N 120
SETI.CEXP(.5’(O.,l.).PI’SIGMAl) N 130
SP.(1.,0.) N 140
CP•SP N 150
CP1.CP N 160
X —2.’Z’(O.,l.) ~ 170
C1’l. N 180

30 CPsCPS(4.eAN’AN.C1.C1)/(C1’4.’X) N 190
C1.C1.2, N 200
SPuSP.CP N 210
IF (CA8S~CP).CABS(CP1)) 40.50,50 

N 220
40 CP1.CP 11 230

00 10 30 14 240
50 SP.SP.CP p4 250

$1.S1’SETI’SP N 260
S1.EXP (AIMAG (Z))/SQRT(.5’PI’R) N 270
SIGMAt..2.~ REAL(Z)/PI.AN..5.PII/P1 

P4 280
SETI.CEXP(.S’(0.,1,)’PIISIGHA1) N 290
5P.( 1.,O,) N 300
Xa2.’Z’(O..l.) N 310
CP.SP N 320
CPI.CP N 330
CiSi. N 340

60 CP.CP*(4,’AN’*N.Ct.C11/(C1’4.’X) N 350
C1.C1.2. N 360
SP.SP.CP N 370
IF (CABS(CP) CABS(CP1)) 70.80,B0 N 380

70 CPI CP N 390
GO TO 6O N 400

80 SP SP.CP N 410
142aS1’SETI’SP N 420
RETURN 14 430
END N 440.
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‘DECK INTEG
SUBROUTINE INTEG (H,SUH,L1,L2) 0 10
COMPLEX H(3),SUM,L1,L2 0 20
SUN SUM. (L1.L2)’(H(1)’L2’(2. LI L2) .H(2),(L1.L2).,2.H(3) L1’ (2.’L2 0 30
1.L1))/L1/L2/6. 0 40

RETURN o 50
END 0 60.

I 
314

_______ 
- - 

~~~~~ ~:~i:~ -- _•~~ ~~~~~~~~~~~~~ _____ --



~— -~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

‘

‘DECK DIRECT
SUBROUTINE DIRECT (ADAT,NTT,00,TM,NAPIG,80,GAMMA,INF,RADNF,XLAST,RS P 10

1TART ,~ THETA,PDB) P 20
DIMENSION TH(NANG,,PTHETA (NANG),POB (NANG) P 30
COMPLEX y(6),DY(4),P(4),Q(4),XSAVE,Py(4) P 40
COMPLEX ALPNA ,DKDB.ADAT (1),AVAL,OUN P 50
COMPLEX XVAL (1025,,w (1025),W1(1025),BN(1025),CWAVE.CONT P 60
COMPLEX H01,H02 P 70
REAL NFDB(1025,101 P 80
INTEGER GAMMA P 90
REAL HJ,MACH2 ,KAPPA ,M20 P 100
COMMON/DATA/KAPPA ,EPSI.POTB,IFLAG - P 110
COMMON/INF O/ALPHA ,OMEGA,MACH2,TJT O.NORD.GM1 ,DKDB, IFLG,VJAO P 120

ERHIN.O.1 P 130
EPMAX.O,14 P 140
P1—3.14159 P 150
FCT S7.2958 P 160
HJ.VJAO/5QRT(TJT0 ) P 170
IF (MJ.GT .2.) GO TO 10 P 180
SIGMA.10.7/(1,..1163.MJ,MJ) P 190
00 10 20 P 200

10 SIGMAS19.4’SQRT HJ.0.9418 P 210
20 EPSZ.1.2658/S!GMA P 220

DELXUO,5/OMEGA P 230
IF (IFLG.EQ.0) GO TO 30 P 240
WRITE (6,680) NORD,VJA0,TJTO,EPSI,GAHMA P 250’

C P2 60
C CALCULATION OF WIDTH AT END OF POTENTIAL- CORE P 270
C P 280

30 M2O.MACH2*OM(GA.OMEGA P 290
A.0,2’HACH2 P 300
B.(1.— TJIO.A) P 310
IF (A .LT.1.E.10) GO TO 40 P 320
AK.SORT(B’B.4.’A) P 330
POT8..1.3e629’A/(ALOG(ABS (A.B.1.)).B’ALOG(ABS ((2,.A.B.~K)’(B.AK)/( P 340
12.’A.B .AK)/(B.AK)U/AK)/TJTO P 350

POTB.SQRT(POTB ) P 360
00 10 60 P 370

40 IF (AaS(8),LT.I.E—I0) GO TO 50 P 380
POTBS..693147’B’B/(B.ALOG (ABS(l..B ) )/TJT0 P 390
POTB.SQRT (POTB) P 400
00 10 70 P 410

50 POTB 1.17741 p 420
00 10 80 P 430

C P 440
C CALCULATION OF THE EDDY VISCOSITY CONSTANT p 450
C P 660

60 Pl-IOB.1./(1..0.S’B—0.25’A) P 670
KAPPA.(1./A.U8.A),ALOG (ARS (A-,8.1.)).(8’8.2.’A.A.B).AL.OG(ABSU2..A P 480
1.B.AK)’(B.AK)/(2.’A.B .AK)/(B—AK) ) )/AK)/2./A/A)’2,88539/RHOB P 490
00 70 9 0  P 500

70 RMOB.).,(1,—0.5.B) P 510
KAP PA— (0.5.TJTO’ALOG ( TJTO) /0/8 ) ‘2.88539/B/RHOB P 520
00 70 90 P 530

80 KAPPA.POTB/2.07944 P 540
90 IF LAG 1 P 550

C P 560
C CALCULATION OF STA RT ING CONDITIONS P 570
c P 580
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Y(1).(0,,0.) p 590
Y(2) B0 P 600
Y(3).(1.,O.) P 610

P 620
B.REAL(Y(2)) p 630
UC.REAL (Y(3)) P 640
X REAL (Y(1)) P 650
000X EPSI P 660

C P 670
C CALCULATE INTEGRAND FOR FOURIER TRANSFORM P 680
C P 690

XVAL(1).Y (4) ~ iooIF (NORD.E0,0) GO TO 110 p 710
CALL COEFF (ADAT,NYT, 8.AVAL,09) p 7205
OUM.CSORT (MACH2.OMEGA’OMEGA .AVAL.’AVAL.) p 730
IF (A IHAG(OUM).GT .0.) GO TO 100 p 740
DUH -DUM P 7S0

100 DUM•DUN”NORD P 760
XV A L( 1) .XVAL ( 1)/ DUM P 770

110 CONTINUE ~ TaoAH P.CA BS(XVAL ( 1)) P 790
IF (ABS(A IMAG(XVA L( 1) ) ) .LT. 1.E.20 )  GO TO 120 P 000
IF (ABS( REAL (XVAL (I))),L7,1.E—20) GO TO 130 p 810
PHASE.ATAN2(AIMAG (xVAL(1)).REAL(XVAL(1))).FCT P 820
GO TO 140 P 830

120 PHASE.0. ~ 860130 PHASE.9o,.SIGN (1,,AIMAG(XVAL (1,), P 850
140 IF (IFLG.EO.0) GO TO 150 ~ 860

WRITE (6.690) X.B,DB0X,UC,XVAL (1),AMP,PP4AS( P 870’
C P 880
C BEG IN INTEGRATION P 890
C P 900

150 N.2”GAHMA ~ 910ISTEP.1 P 920
HSDELX p 930
SMAX N P 940
SMINSM/1000. p 950
XSAVE.Y(1) P 960

160 IFL.1 p 970
XSTOP.REAL (XSAVE).DELX P 980
ISTEP.ISTEP.1 P 990
IF (ISTEP .GE.(N.2)) GO TO 310 P1000

170 DO 180 I 1.4 P1010
180 PY( I) .Y ( I )  P1020
190 IF (H.LT.SMIN) H.SMIN P1030

IF (H,GT.SMAX) H.SMAX P1040
IF (CABS(Y(I).XSTOP,.GT,H, GO TO 200 P1050
M.CABS(Y (1)—XSTOP) P1060
IFL.2 P1070

200 CALL RUNREL (4,H,Y .DY.P,O,ERRES,ADAT,NTT ,DB) P1080%
1140.1140.1 P1090
IF (ERRES.LT.CRMIN) GO TO 230 P1100
IF (ERRES.LT,ER MAX) GO TO 240 P1110
IF (H.LE.SMIN) GO TO 220 P1120
H 0.8’H P1130
DO 210 1 1.4 P1160

210 Y ( I) .PY ( I)  P1150
IFL 1 P1160
GO TO 190 P1170
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220 IWR 1 P1180
GO TO 40 P1190

230 H.1.25’H P1200
240 IF (IFL.EO.1) GO TO 170 P1210

X.REAL (Y(1)) P1220
B.RE*L(Y(2)) P1230
UC— REA L(Y(3 ) ) P1240
000X—REAL W Y (2 ) )  P1250

C P1260
C CALCULATE INTCGRAND FOR FOURIER TRANSFORM P1270
C P1280

XVAL(ISTEP).Y(4) P1290
IF (P4ORD,CQ.O) GO TO 260 P1300
CALL COEFF (ADAT,NTT,B,AVAL,08) P1310%
DUM.CSORT (MACH2*ONEGA’OMEGA.AVAL.AVAL) P1320
IF AINAG DUM .GT.o. GO TO 250 P1330
DUN——DUN P1340

250 DUM.CSQRT(DUH) P1350
XVAI(ISTEP) XVAL (ISTEP) /DUM P1360

260 CONTINUE P1370
ANP—CABS(XVAL (ISTEp)) P1380
IF (ABS(AIHAG (XVAL (ISTEP))),LT.1.E—20) GO TO 270 P1390
IF CABS REAL XVALUSTEP))).LT,1.E.20) GO TO 200 P1400
PHASE.ATAN2(AIHAG(XVAL(I5TEP)),REAL (XV*L (I$TEP)))’FCT P1410
GO TO 290 P1420

270 PHASE O. P1430
GO TO 290 P1440

280 PI.IASE.90.eSIGN(1,,AIHAG (XVAL (ISTEP))) P1450
290 IF (IFLG.E Q.0) GO TO 300 P1460

WR ITE (6.690) X ,B,080X ,UC,XVAL(ISTEP) ,ANP,PNA5E P1470’
300 XSAVEUY(1) P1480

GO TO 160 P1490
310 IF (IFLG.EQ.0) GO TO 320 P1500

WRITE (6,700) IWR,1N0 P1510’
C P1520
C PERFORM FOURIER TRANSFORM P1530
C P1540
320 IGAM.GAMMA.1 P1550

INUM.2’.IGAM P1560
N1.N.1 P1570
142—N.? P1580
DO 360 I N2,INUM P1590
J.1.INUM—1 P1600
X.FLOAT (J)’DE’ ~ P1610
DUM.(0..1.)’AD~T(1)’X P1620
IF CABS DUM).GT,30.) GO TO 330 P1630
XVAL(I).IVAL (1)’CEXP(DUM) P1640
GO TO 340 P1650

330 XVAL (I).(0.,0.) P1660
360 IF (NORO.EQ.0) GO TO 360 P1670

DUM.CSQRT (N20.ADAT ~ 1) ‘*0*7(1)) P1680
IF (AI NAG (DUM).GT.O.) GO TO 350 P1690
DUM.—DUN P1700

350 DUN.OUM”NORD P1710
XVAL (I) XVAL (I)/DLJH P1720

360 CONTINUE P1730
CALL FF1 (IGA N,INUH,XVAL,W) P1740%
DO 370 I.1,INUM P1750

370 XVAL(I).XVAL (I)’D(LX/2./PI P1760

37

_________ ----~~~~~~~~~ ~~~~~~~~~~~~~~~~ -_  ----•--- --- —~------ - -



- -
~ 

—~ -------- p - ~~~~Th_ - -•S
~--z~

___

DELWFZ..PI/DELX/INUM P1770
IF (IFLG.E0.0) GO TO 380 P1780
WRITE (6,710) P1790’

C P1800
C CALCULATION OF 8(K) P1810
C P1820
380 DO 440 I.1,INUM P1830

IF (I.GE.N) GO TO 390 P1840
KK.I.N1 P1850
W (KK).DELW’CI—N ) P1860
GO TO 400 P1870

390 I(K.I—N.1 P1880
W (KK)SOELW’(I—N) P1890

600 BN (KK) XVAL (KK ) P1900
AMP—CABS (BN (KK)) P1910
IF (ABS (AIMAG (BN(KK))).LT.1.C.20) GO TO 410 P1920
IF (ABS (REAL (BN(KK 1)).LT.1.E—20) GO TO 420 P1930

• PHAS E.ATA N2(A IMAG( BN( KK) ) , REA L( BN (KK ) ) ) ’ FCT P1940
GO TO 430 P1950

410 PMA5E.0. P1960
GO TO 430 P1970

420 PHAS(.90. .SIGN ( 1, ,A IMAG (BN ( KK) ) )  P1980
430 WAVEN.R EA L ( W ( K K ) )  P1990

IF CIFLG.EO.0 GO TO 440 P2000
WRITE (6.720) WAVEN,B’J(KK).AHP .PHASE P2010’

440 CONTINUE P2020
INP1.INUM.1 P2030
XVAL (INPL) XVAL(t ) P2040
W(INP1) W(1) P2050
BN (INP1)•BN (1) P2060

C P2070
C CALCULATIO N OF FAR FIELD D!RECTIVITY PATTERN P2080
C P2090

IF (XFLG.EQ ,0) GO TO 450 P2100
WRITE (6,730) P2110’

450 DO 550 M 1,NANG P2120
ANGLE.TM(M)/FCT P2130
COST COS (ANGLE) P2 160
W AV EN.OMEGA’VJAO’COST P2150
IF (WAVEN .LT.0.) GO TO 460 P2160
IVAL.!FIX (WAVEN/DELW— .001) .1 P2170
IF (IV AL.LT.3) IVAL 3 P2180
IF (IVAL.GT.(N—1)) IVAL N.1 P2190
GO TO 470 P2200

460 IVA L. IF IX(WAV EN/DE LW — .001).INP1 P2210
IF (IVAL.LT.(N2.2)) IVAL.N2.2 P2220
IF (IVAL.GT, (INP1.2~~ IVAL INP1—2 P2230

470 IM2.IVAL.2 P2240
IP2 IVAL.2 P2250
CWAVE.(0.,0.) P2260
DO 490 J.1M2,1P2 P2270
CONT.(1..0.) P2280
00 480 KJ IM2.1P2 P2290
IF (J.EO, KJ) GO TO 480 P2300
CONT.CONT’(WAVEN— W~KJ))/(W (J)—W KJn P2310

480 CONTINUE P2320
490 CWAVE.CWAVE.BN(M’CONT P2330

IF (NORD.E0,0) GO TO 520 P2340
IF (ABS (ANGLE),Li,1.E—20) GO TO 500 P2350
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VAL. (~~iRT (M2O.WAVEN .WAV (N) ) “NORD P2360
GO TO 510 P2370

500 VALaO, 
- - P2380

510 CWAVE CWAVE’VAL - - P2390
520 PTHETA (H) .2.’REAL (CWAVE.CONJG(CWAVC)) P2400

ANGLE.ANGLE’FCT P2410
iF. (PTHCT* tN).LT.1.E—20 60 70 530 P2420
PDB(N).10.’ALOGiO (PTHCTA(M)) P2430
oo TO 540 P2440

530 POB(M)u0, P2450
560 IF ( IFLG.EQ.0) GO TO 550 - P2460

WRITE (6,740) ANGLE.PTHETA(M),PDB(N) P2470’
550 CONTINUE - P2480

IF (INF.EG.O GO To 670 P2690
C P2500
C CALCULAT ION OF NEAR FIELD SOUND PRESSURE LEVEL coNTouRs P2510
C P2520

IF (NORO.EO. 0) GO TO 580 P2530
DO 570 I.i,INUM P2560
OUM—CSORT (M20—W (I),W(I)) P2550
IF (ABS(AI HAG (DUM),.LT.1.E—1O) GO TO 560 P2560
IF (A INAG (DLJ N) .GT .0 .) GO TO 570 P2570
DUN—-DUN P2580
GO TO 570 P2590

560 IF (REAL (DUM).LT. 0.) DUN——DUN P2600
570 814 1 .BNm .DUM”NoRD P2610
580 DO 650 I.1,INF P2620

RAD.RSTAPT.FLOAT (I)’RADNF P2630
00 610 J.1,INUM P2640
DUH.CSORT (M2O—W(J),W(J)) P2650
IF (A BS (A IMAG(DUM)) .LT .1.E—10) GO TO 590 P2660
IF (AIMAG (DUM).GT.0.) GO TO 600 P2670
DUH —DUM P2680
GO TO 600 P2690

590 IF (REAL (DUM).LT.0.) DUN——DUN P2700
600 DUM.DUM’RA D P27 10

CALL NCBRTS (DUM ,H01,M02,NORD,1) P2720%
610 XVAL (J )— 814 (J ) ’ HO l  P2730

DO 620 Js 1,INUM • P2740
620 *VAL(J) .XVAL(J)’SQRT (RAD) P2750

CALL FF1 (IG AM ,INUM ,XVAL,W1) P2760%
DO 630 J.1.INUM P2770

630 XVAL (J).XVAL (J)’DELW P2780
DO 640 J 2,N P2790
K JePi P2800

660 P4FDB(J,I).i0.*ALOGIO O,5.REAL (XVAL(K),CONJG(XVAL (K ))/RAD) P28)0
650 NFDB(1,I).10..ALOG 1O (O .5.REAL XVAL (1),CONJG(XVAL (1)))/RAD) P2820

WRIT E (6.750) RADNF P2830’
DO 660 J.),N P2840
KSN—J.2 P2850
IF (J.EO.1) Ks) P2860
DDEL,X .FLOAT (J—1) P2870
IF (X ,GT.XLAST) GO TO 660 P2880
WRITE (6.760) X,(NFDB (K .I),I.).INF) P2890’

660 CONTINUE P2900
670 RETURN P2910

C P2920
600 FORMAT ~~Ni,28X,S’VA RIATION OF FOURIER TRANSFORM INTEGRAND”/29X,60H P2930

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NUMWER .1,11/2 P2940
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28X , 11MACH NUMBER • ‘s .F10.6/23X,”T EMPERATURE RATIO • ‘,F10.4/ 32X,”EP P2950
3S ILON - “,F 10.4/34X ,”GAMMA “,I2/i/4X, ’IAX IAL” ,3X, 1TH1CKNESS”, P2960
44X,”DBDX’..3X,”CENTERLINE”,2X,”FOURIER TRANSFORM.I,7X,”ANRt~ITUOEH,ZX P2970
5. IIPHASEII/3X, $lDI STANCE”,22X,”VELOCITY” ,2X .“INTEGRA P4O, G(Sp N//) P2900

690 F ORMAT ( IX.4FI0.4.2E12.4.2X.2F10.4) P2990
700 FORMAT (//1X, ’IWR • “,I1,2X,”IP1D — “,IS//) P3000
710 FORMAT (1HI,25X , ”WAV ENUNBER SPECTRUM, 8(k).I/26X,25H”,”.’ P3010

1*~,*,e~,,,//1X.11W AVENUHBERlt,6X,11WAVENUH8ER SPECTRUMI$,6*.HAMPI.ITUOE P3020
2”,2X,”PHASE”/21X,”B(K) ‘I/I) P3030

720 FORMAT (IX,F1O,4,2X,2E12,4,2X,2F10,4) P3040
730 FORMAT (1H1,20X, ”FAR—FIELD DIRECTIVITY ’/21X,21H” P3050

1*.//9X,’IANGLE”,lOX ,”PTHETA ’,llX,”P D8”//) P3060
71.0 FORMAT (6x,F10,4,Sx.E12,5,5X,F10,4) P3070
750 FORMAT (1H1,20X,”NEAR FIELD SOUND PRESSURE LEVEL CON!OURSH/21X,40M P3000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SØACING • 1$ , P3090
2F5.?,” PADII”//) P3100

760 FORMAT (1X,F10.4,bx,13F8.2) P3110
END P3120.
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‘DECK RUP4REL 
S

SUBROUTINE QUNREL (M,$,y,Dy,p.Q,ERRES,ADAT,NTT,DR) 0 10
COMPLEX Y(H),DY (M),P(M),0(M),RR(4) 0 20
COMPLEX ADAT (1) - 0 30

10 DO 20 !.L,M 0 40
20 O(I)•(0.,0,) Q 50

DY(i).(1.,0.) 0 60
00 30 I.2,M 0 70

30 OY(I).(0.,0.) 0 80
CALL DERYI (N,Y,OY,ADIT ,N’VT,DB) 0 90$
00 40 I.1,M 0 100
P(I).P4’DY(I)’.S 0 110
RP(I)— (P (I)—Q(I).Y(I))—Y (I) 0 120
Y (I) Y(I).RPU 0 13~40 O (I) (3.’O(I))— P(I~ •(3.’PR(I)) 01 40
CALL DERY) (M,Y,DY.ADA T ,NT!,DB) 0 150%
DO 50 I.).M - - 0 160
P( I)sN’OY( I)  0 170

0 180
Y (I) Y(I).PP(I) 0 190

50 0(1)s(3.’P(I))— (2,,0(I,)— (6.’RR(I)) 0 200
CALL DERY) (M,y,DY ,*OAT,NTT,DB ) 0 210%
ERRES O. 0 220
DO 70 I.1,M 0 230
IF (CABS (P(I)— Q (I)).LT.1.E—20) GO TO 60 0 24~E.CABS ( (i’4’OY(I) ),— P( I) ) / ( P ( I ) — Q ( I ) ) )  0 250
IF (E .GT.EPRE~~~ EPRES E 0 260

60 P(I)•H’DY(I)— .S’P(I) - 0 270
RR (I).(P(I).Y(I))—Y (!) 0 280
Y (I) Y(I).RR (I) 0 290

70 0(I) 0(I)e6.’(P I)—RP (IH 0 300
CALL DERY1 (M,y,Dy.ADAT,t47T,DB) 0 310%
DO 80 I.i,$ 0 320

- 0 330
PR(I)s(P(I)eY(I)).Y (I) 0 340
YtI).VtI).RR(1) 0 350

80 0(I).RRU).P(I) 0 360
RETURN 0 370
END 0 380—
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‘DECK DERYI
SUBROUTINE DERY1 (M,Y,DY,AOAT.PITT,08) P 10
COMPLEX Y(M),DY(M),ADAT (NTT),AVAL P 20
COMPLEX ALPHA,DKDS P 30
COMPLEX YPEAK,APEAK ,X0 P 40
REAL KAPPA.KAPB,MACH2,VJAO P 50
COMHON/DATA/KAPPA ,EPSI,POTB,IFLAG R 60
COMMON/INFO/ALPHA,OMEGA,NACH2.TJTO,NDRO,GN1 ,DKDB. IPLG,VJAO P 70
CONMON/DECAY/ 10,50 P 80

C R 9Q
C CALCULATION OF 080X AND OUCDX ~ 100C P 110

B REAL (Y(2)I P 120
IF (B,LT,POTB) GO 70 40 R 130
IF (IFLAG .EO.2 GO TO 10 P 140
KAPPA.POTB’(1..KAPPA’2,0’(EPSI—1,,REAL(Y(1,),/0,04, P 150
IFLAG.2 R 160

10 AA O.2’NACH2 P 170
ABU (1,.TJT0.AA ) R 180
UC .RCALY3~~ ~ 190KAPB.0.06’(1.0—KAPPA/B) R 200
IF (AA .LT .1,E—1 0) oo TO 20 P 210
AK—SQRT (AB’AB.4.CAA) R 220
RPIOB.1./(1..0.5’UC,IABCO,S’UC’AA)) P 230
DBDX•.693167’KAPB’UC”3’RHOB/(UC/AA— ( (AB .AAeUC) ‘ALOG (ABS ( (AA’UC.AB P 240
1)*UC.1.)).(AB*AB.2 .*AACAA’AB’UC).lLOG (ABS( (2.’AA*UCCAI.AK)’(AB.AK) R 250
2/(2.’AA’UC.AB.AK)/(AB—AK) ) )/AK)/2,/AA/AA)/2, P 260
DUCOX.1 .38629’ (AA’UC’UC.AB’UC.l.) SDBDX/UC/B”3/TJT0 R 270
GO TO 5O P 2 80

20 IF (AB,LT .1.E.10 GO TO 30 P 290
RHOB.1./(1.—UC’AB) P 300
DBDX..693147’KAPB~UC~’3.RHOB’AB/WC’UC/2.eUC’( 1..UC) /ABe (1,—UC’AS) P 310
1’ALOG (ABS(1..A8’(JC~ )/AB/A0)/2. P 320
DUCDX•—1 .38629’ 1. AB’UC) ‘DBOX/B.,3/UC/TJTO ~ 33000 70 50 P 340

30 DBDX—2 ,07944’KAPB/B P 3S0
DUCDX..UC’OBOx/B R 360
00 70 50 R 370

40 DBOX.EPS! P 380
DUCDX O. P 390

C R 400
C CALCULATION OF AX IAL DERIVATIVES P 410
C R 420

50 DY(2)—CHPLX (080X,0,) P 430
DY( 3) .CMPLX(DUCDX,O,) P 440
IF (8.GT.SO) GO TO 70 P 450
IF (B.GT.(NTT’DB)) GO TO 60 P 660
CALL COEFF (ADAT,N yT,B,AVAL,DB ) P 470%
DY(4 )s (0 . . 1.) ’AVAL.Y (4) P 400
RETURN R 490

60 OY (4)— (0.,1.).Y(4),CMPLX (OMEGA/REAL (Y(3)),AIMAG(ADAT (NTT))’NTT’OB/ P 500
10) P 510
RETURN P 520

70 IF (I0.GT.1) GO TO 80 R 530
YPEAK.Y(4) P 540
CALL COEFF (ADAT,NTT,8,APEAK,08) P 5505
X0.Y(1) P 560
SIGMAUALOG (CABS YPEAK)),REAL(X0.X0) ~ 570APR REAL(APEAK) P 500
10.2 P 590

00 DY(4).Y(6).(—2.O’SIGMA*(Y(1)—X0)e(0..!.).APEAK’(2.0.Y(1)/X0—1.0)) P 600
RETURN P 610
END P 620.
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‘DECK COZ’F
SUBROUTINE COEFF (A.NG,S,AVAL,DB) 5 10
COMPLEX A(1 ).AVAL .A1,A2,A3 5 20
I.IFIX( S—0.05)/DB) S 30
IF (I.EQ.1) I.e S 40
IF (I,EQ.NG) ISNG— ) S 50
IF (I.GT,NG) GO TO 10 S 60
DS.S—0.05— (I—1-)’DB S 70
A1.(A(I—1 )—2.’A(I) .A(1e 1)  )/2./ DB/DB S e~A2.(4.’A(I).3.’A(I..1)—A(I.1))/2,/D8 S 90
A3 .A (I—1) S 100
AVAL.DS’(A1’DS.A2).A3 S 110

10 RETURN 5 120
END S 130—
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‘DECK FF7
SUBROUTINE FF1 (IG&M ,INUM,XVAL.W) 1 10

C TO COMPUTE THE FOURIER EXPONENTIAL TRANSFORM OF X(T) 7 20
C USING THE PFT BY BRIGHAM AND MORROW T 30
C 7 40
C 10AM — POWER ~F TWO NUMBER OF POINTS T 50
C IPIIUM — NUMBER OF POINTS 1’ 60
C W — WORKING ARRAY OF DIMENSION INuM DIMENSIONED 1 r~C IN CALLING ROUTINE 7 80
C XVA(. — DATA POINT ARRA Y OF DIMENSION INUH DIMENSIONED T 90
C IN CALLING ROUTINE. XVA L IS OEFINEO SUCH THAT 7 100
C XVAL(1)s VALUE AT T 0 1 110
C XVAL (INUM/2.1,. VALUE AT T.PERIOD/2 7 120
C XVAL (INUM/2e2)- VALUE AT 7 —PERIOO/2 7 130
C XVAL(INUN). VALUE AT T DELT 1 160
C XVAL IS RETURNED AS THE FOURIER TRANSFORM SIT) T 150
C IN STEPS OF DELF.I/PEPIOD. 5(F) IS FOLDED ABOUT 7 160
C F.INUM,2.PERIOO 1 170
C FOR A WAVENUMBEP TRANSFORM THE CALLING PROGRAM 1 180
C MUST SUSSEQUENTLY DIVIDE ØY 2’PI AND HULtIP1.y 1 190
C BY DCLX FOR A CONSISTENT TRANSFORM, FOR A ~REOU~NCY 7 200
C TRANSFORM THE CALLING ROUTINE MUST MULTIPLY BY DELT 7 210
C )O OBTA IN TRANSFORM AS DEFINED BY BRIGHAM ~ND MORROW. 7 220
C 7 230
C 7 240

COMPLEX XVAL (INUM ),W (INUM),VAL,XDUM 1 250
COMPLEX CEXP 7 260
P1.3.14139245359 7 270
NUM.2.’(ZGAN.l) T 280
00 10 I.1,NUM 7 290
*1.1_i T 300
ANUM.NUM T 310

10 WII)SCEXP(— (0.,1.),PI’AI/ANUM) ~
. 320

DO 20 IOUT.1,IGAM 1 330
7 340

IGM.IGAM.ZOUT 7 350
IGM2.2.,IGM T 360
DO 20 KKK.i,N2 T 370
00 20 KK.1,IGM2 7 300
IVAL .KK—1e(KKK—1)’2’IGH2 T 390
IF (IVAL .E 0.0) IVAL•0 T 400
ISOL1UISOL (IOUT.IGAM ,IVAL).1 T 410
IDASH1.IDASH (IOUT,IGAM ,IVAL) .1 ~ 420K 1.IMOVE(IOUT,IGAM .!VA L) .) T 430
IVAL .IVAL.1 7 44)
KVAL .IVAL .IGH2 T 450
XDtJM.XVAL (IDASH1) I 4..0
VAL.W(K1)’XVAL(ISOLl) 7 670
XVAL (IVAL)SXDUM .VAL T 450

20 XVAL (KVAL)SXDUN—VAL . 7 490
NUH1•INUH—1 1 500
DO 30 I.1,NUM1 1 510
11.IREV(IGAM,I).i T 520
IVAL.1.1 T 530
IF (IVAL .&T.I1) GO TO 30 7 540
XDUN .XVAL (IVAL) 7 550
XVAL( IV AL).XVAL (fl) 1 560
XVA LU1)UX DUM T 570

30 CONTINUE 7 580
RETURN I 590
END 1 600.
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‘DECK ISOt.
FUNCTION ISOL(IOUT,IGAM ,K) U 10
IBu2’.(IG*N—IOUT) U 20
IW.IB.AND.K U 30
IF. UW.EO.0) 00 TO 30 U 40
ISOL.K U SO
RETURN U 60

10 ISOL.K.IB U 70
RETURN U 80
END U 90—

- - -  ~~~~~~~~
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‘DECK IMOVE
?UV4~T1ON IMOVE (IOUT,IGAN,K) V 10
12s1 V 20
ZG.IGAN.1 V 30
DO 10 1—1,10 V 40

10 I2.12.2”I V 50
11.K,AND.I2 V 60
13.IG*M.IOUT V 70
I4.5MIFT(I1,.I3) V 80
I1.CONPL (I2) V 90
I3.I1.AND K V 100
I1.13.OR,I4 V 110
IMOVE—IPEV (IGAM,I1) V 120
RETURN V 130
END V 140—
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‘DECK IDASH
FUNCTION IDASN(IOUT,IGAM,K) W 10
IS.Z”(IGAM.IOuT V 20
IA.CONPLUS W 30
IDASN.K.ANO,IA W 40
RETURN V 50
END V 60.
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‘DECK IREV
FUNCTION !PEV (M,II, * 10
12.1 X 20MG—N .) 

* 30
DO 10 I*1,NG X 40

10 12.12.2”! * soI1.II.AND ,I2 * 60I3.I1.AND,152525B X 70
I4.SHIFT(I3,1) 

* SOI3.11,APID,1252529 X 90
ISRSHIFT(I3,.1) K 100
I31 4.OR.I5 x 110I6—I3,ANO,314638 X 120!5.SHIFT(14a) K 130
I6.13.AND .146314B * 14013’SHIFT(16,—2) X 150
!4 13.OR .!5 X 160
13.14.ANO,74178 * 17015.SHIFT(13,4) K 18013.14.AND,170360B K 190
I6 SHIF’T(13,.4) K 200
14.15.OR,I6 K 210
I3514.AND.377B K 220
I5.SH!FT(13,8) * 23013a14 ,ANO.1774008 K 240
I6 SI41F7(I3,—8) K 25014 15,OR .16 * 2601M 16.M K 270
IF (IM .E0.0) GO TO 20 K 200
I5.SHIFT(I4,—IM) X 29000 70 30 

* 300
20 15.14 * 31030 I3.COMPLUZ K 320

14 I3,*P40.II X 330
IREV !5.OR .I4 X 340
RETURN K 350END 

* 360.

5 
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‘DECK ASTAR’
SUBROUTINE ASTAPT (VJA0,STRNO,TJT0,ALP$l~,NOR0,ICPOR) Y 10
COMPLEX ALPHA,ASTARQ (6,3,B),ASTAPI (.,3,S),A(7,7),B(7) Y 20
COMPLEX ALSTAR (4,3,8) Y 30
COMNON/ADATA/ASTAPO,ASTAR 1 Y 40

C Y S O
C LOCATE CLOSEST VALUE IN STARTING VALUE MATRIX Y 60
C Y 7 0

IF (STRNO.LE,0,065) I•i Y 80
IF (STRNO.LE.0.2.AND .STRNO.GT.0.065) 12  Y 90
IF (5TRNO ,LE.0,4.AND,STRNO.GT.0,2) 1.3 Y 100
IF (STRNO,GT,0.4) I•4 Y 110
IF (TJTO,LE,1,63) s—i Y 120
IF (TJTO.LC.2.56.AND.TJTO,GT.1.63) J.2 Y 130
IT (TJTO,G1,2,56) j .3 Y 140
K.IFIX ((VJA0—0,5)/0,25).1 Y 150
IKEY.I Y 160
JKEY.J Y 170
IF (NORD,tQ.0) GO 70-20 Y 180
00 10 1I 1,4 Y 190
DO 10 JJ•1,3 Y 200
DO 10 KK—1 ,B Y 210

10 ALSTAR(II,JJ,KK)SASTAR1(II,JJ,KK) Y 220
GO TO 4O Y 230 S

20 DO 30 11.1,4 Y 240
DO 30 JJ•1,3 Y 250
DO 30 KK.1,8 Y 260

30 AI..$TAP(II,JJ,KK).ASTARO(II,JJ,KK) Y 270
C Y280
C CALCULATE STARTING VALUE MATRIX Y 290
C 7 300

40 DO 90 IFL.1,7 7 310
IF (IFL.EO.1) GO TO 80 Y 320

— IF (IFL,LT.4) GO TO 60 Y 330
IF (IFL.LT.6) GO TO 70 Y 340
IF (IFL.EQ.6~ GO To 50 7 350
K K.2 Y 360
00 10 80 Y 370

SO KSK—1 Y 300
IF (K,EO,0) K.? Y 390
IF (K ,EO.7) KUK.1 Y 400
I’IKEY Y 410
GO T0 80 Y 420

60 J’J.l Y 430
IF (J,CQ,4) Jul Y 440
00 10 80 Y 450

70 J JKEY Y 460
I I.1 Y 470
IF (I,EQ.5) I.? Y 480

SO IF (I.EQ.1) S1•0,03 V 490
IF (I,EQ,2) 51 0. 1 Y 500
IF (I,EQ.3) 81.0.3 Y 510
IF (I.EO,4) si.o.s Y 520
IF (J,E0,1) T1a1.0 V 530
IF (J,EO,2) T1s2.273 Y 540
IF (J,EQ,3) 11.2.057 V 550
AM1uO,S.(K.1)’O.ZS V 560
A ( IFL,1) (1,,0.) Y 570

V 380
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A(IF(.,3).$1’Sl 7 590
A (IPL,4)uT1 V 600
A(I?L,5).T1’Tl V 610
A (ITL,6).AH1 V 620
A(IFL,7).AM1’ANl V 630

90 S(IFUSALSTAR(I,J,ic) 7 640
C Y 650
C CALl. FOR SOLUTION OF SIMULTANEOUS EQUATIONS V 660
C V 670

CAL). SINO (A,B,7,K5) V 680%
IF (KS,E0.0) 00 TO 100 V 690
IEROR.2 Y 700RETURN Y 710

C Y 720
C CALCULATE STARTING VALUE V 730
C 7 740
100 ALPNA.B (1) .B(2)’STPNO.B(3)’STPNO’STPP4O.8 (4)’TJT0.B(5)’TJT0’7JT0.B ( Y 750

16)’VJAO.0 7 ’VJAOØVJAO V 760
RETURN Y 770
END Y 780.
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‘DECK ISCO
SUBROUTI NE ISEQ (I) 2 10
GO TO (10,10,20), i 2 10

10 1.1.1 2 30
RETUR N 2 40

20 IU1 2 5 0
RETURN 2 60
END 2 70.

51

_______  ~~~~~ .~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~
—

~
-

~~
- 

- - -
. A



_________________________________ —----5.--— -5-.—- - 
-- -

‘DECK SING
SUBROUTINE SIMO (A ,B,N,K5) LA 10
COMPLEX A (1),B(1).BIGA ,SAVC LA 20

C AA 30
C FORWARD SOLUTION AL 40
C AL 50

101.0.0 AL 60
LA 70

JJ .N LA SO
DO SO J•1,N AA 90
JY J.i AA 100
JJ.JJ.N.1 AA 110
BIGA.(0.,0,) LA 120
ITSJJ.J AA 130
00 20 I—J,N AL 140c AA 150

C SEARCH FOR MAXI MUM COEFFIC IENT IN COLU MN AA 160
C AA 170

IJ.IT.I LA 180
IF (CABS(BIGA) .CAB S (A(IJ)) ) 10,20,20 AL 190

10 BIGA .A( IJ) AL 200
IMAX ! AL 210

20 CONTINUE AL 220
C AA 230
C TEST FOR PIVOT LESS THAN TOLERANCE (SINGULAR MATRIX ) LA 240
C AA 2SO

IF (CABS (BIGA ).TOL) 30,30,40 AL 260
30 KS.1 AL 270

RETURN AA 250
C AA 290
C INTERCHANGE ROWS IF NECESSARY LA 300
C AA 310

40 I1•J.N’(J.2) AA 320
IT•IMAX—J AL 330
DO SO K.J,N LA 340
11.11cM AL 350
I2.I1.IT LA 360
SAVE .A(I1) AA 370
A (I1).A (I2) LA 380
A (I2).SAVE AL 390

C AA 400
C DIVIDE EQUATION BY LEADING COEFFICIENT AL 410
C AA 420so A U1 sA U 1 /BIGA LA 430

SAV E— B (IMA X) LA 440
8(IMAX) B(J) AL 650
B(J).SAVE/BIGA LA 460

C AA 470
C ELIMINATE NEXT VARIABLE AL 400
C AA 490

IF (J—N) 60,90,60 AL 500
60 IOSuN’(J—i) AL 510

DO SO IX.JY,N AL 520
IXJaIOS.IX LA 530
IT.J.IX AL 540
00 70 JXUJY,N LA 550
IXJX .N’(JX .l).IX AL 560
JJX.IKJX.IT LA 370

70 A( IXJX ).AUXJX)— (A(!XJ)’A(JJX)) AL 580

- 
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SO S(IX).S(IX).(S(J)’A (IXJ)) LA 590
C LA 600
C SACK SOLUTION LA 610
C AA 620

90 NYSN—1 AL 630
IT N’N AL 640 —

DO 100 Js1,NY LA 650
IAuIT—J AL 660
IS N— I AL 670
1C.N LA 6S0
DO 100 K 1,J LA 690
5*IS).B(IS)uA(IA)’B(IC) LA 700
IA.IA.N - LA 720

100 IC.IC.1 LA 720
RETURN LA 730
END AL 740.
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‘DECK BLKLS~.BLOCK DATA LSN LB 10
COMPLEX ASTARO (4,3,8),ASTAR1 (4,3,8) LB 20
COMMON /ADATA/ LSTAR0,ASTAR1 AS 30
DATA (((ASTARO(I,J,K).I s1,4),Ju1.3),I( 1,4) / LB 40

1 (.09355,..00955),(.3015,—1.0$35),(.5303,— .5622),(1,4941,.1.3801), AS So
2 (.09268,—,0147),(,2S63,.,1235),(,5727. .83452),(1,S80,—2,4995), AS 60
3 (.09227,..0165), .2762,—.1375),(.4225, .S857),(1.6951, 2.5943 , LB 70
6 (,O9370,— ,0104),(,3065,.,0895),(,8813, .6111),(1.6631, 1.3565), LB 80
5 (.09252,—,0155),(,2885,.,1312),(,6531.— ,9369),(1.7001,—2.3972), AR 90
6 (,O9258,— .0173),(.2806,.,1450),(.4920, 1,0256),U,7$64,.2.5183), AS 100
7 (.09432,..0110),(,3118 ,— ,0943),(,9654, ,6463),U,5513,.1,3641), LB 110
8 (.O9355,..0163),(.2965,..1602).(.7901, 1.0059),(1,S?62,.2.2765), AS 120
9 (.09340,—.0183),(.2895,— .1538),(.6556,’1.1SSO),(1.9302,.2.7002), LB 130
$ (.09354,.,0109),(,3230,.,09S7),(i.0652,.,6527),(2.OS07,.1.3039), LB 140
$ (.09555,.. 0164),(,3085,..1643),(.946S, 1.0326),(2.0944,.2.1500), AS 150
S (.09S25,.,0153),(.3018,.,1593),(,8603..1,1941).(2.129Z,—2.5534) / AS 160

DATA U(LSTARO(I,j,K),I 1.4),J 1,3),K•S,8) / AS 170
1 (.09622,..0102),(,3365,..0945),(1.1765,..6259),(2.2561,—1.1935), AS 180
2 (.09638,..0156),(.3225,..16S0),(1.0996,.1.0170),(2.3324,.2.0077), LB 190
3 (.09628,..017S),(.3162,..1618),(1.0434,.i.1779),(2.3666,.2.3866), LB 200
6 (.09656,..00982),(.3425,—1.0907),(1,2791,.,5613),(2.45S,—1,0065), AS 210
S (.09696,—.01S0),(.3355,..1430),(1.244~,—.9702),(2.577S,—1.8286), AS 220
6 (,09700,— .0170),(,3300,.,161O),(1.2092,—1,1304),(2,6217,.2.1910), LB 230
7 (,09678, ,00947),(.36S5, .0555),(1,3532,— .6552)ç(2,3695,.0,6875), AS 240
S (.09733,..0145),(.3472,—.1371),(i.3S05’..$920),(2.817~,—1,5880), LB 250
9 ,09744, .,0165),(~,3432,..15SS),(1.3623s.1.OS52),(2,S5O3,— ),9492), LB 260
S (.09790,.,00917),(,3540,..0790),(1.3646,—,3370h(2.?SOO ,0,0000), AS 270
$ (,09765,—.0141),(.3578,— .1315),(1.4992.—.7761),(3.0192,.1.2388), AS 280
$ (,09752,. ,0160),(.3S68,— ,1S25),(1.5013s..9476),(3.122~ ,—1,6252) / AR 290DATA (UASTAR1 (I,J,K).I.i,4),J.i,3),K•1,4) / AS 300
1 (,1O13,— ,0930),(.353,..291),(1,0606,..t523),(1.74O5,.1.3SSO), AS 3)0
2 (.1071,— .1403),(.3S8,—.427), (1.0934,.1.1439),(1.6609, 2.1360), LB 320
3 (.109S,— .1573), (.402,—.475),(1,0913,—1.2721),(1,5279,2.5331), AS 330
4 (.101S,..0930),(.357,..293),(1.0949,.,?973),(1.8407,—1.3815), AS 360
5 (.1074,..1405),(,393,..631),(1.1334,.1.1551),(1.5220,.2.1505), AS 350
6 (.1095,— .1576),(.407,—.477),(1.1359,—1,2571),(1.7537,•2.5379 ) ,  AS 360
7 (,1018,..0933), (,363,..297),U.1461,..S100),(1.9793,.1.3S50). LB 370
S (.1078,..1608),(.601,— .435),(1.1952,—1.1708).(2.0182, 2,1410). AS 380
9 (.1103,— .15S1),(.416,..479), (1.1990,.1.3006),(1.9946,.2.5056), AS 390
S (.1022, .0938),(.372,..301),(1,2134,.,$131).(2.1655, i.3390), AS 400
$ (,1053,— .1414),(,410,.,437),(1.271S,.1.1754),(2.2342,2.0963), AS 410
$ (.1110,— .1585).(.426,..452),(1.2790,.1.3067),(2.2422,.2.4416) / LB 420

DATA (((ASTAR1(I,J,K),I.1,4),J.1,3),K•S,5) / LB 430
1 (.1027,..0943).(.381,..304),(1.2928,..7999),(2.3276,.1.2Si$), AS 440
2 (.1090,..1420),(.421,— .439),(1.3611,.1.1669),(2.4613,.2.0123), AS 450
3 (.1117,..1590),(.436,..454),(L.3730,.I.3005),(2.4945,.�.3437), AS 460
4 (.1032,..0948),(.393,—.307),(1.3790,..7646),(2.5121,.1.1393), LB 470
5 (.1099,— .1426),(.434,—.441),(1.4604,.i.1414P,12.6935,•1.8510), AS 480
6 l.1126,— ,1596),(.451,..486),(1.4774,.1,2776),(2.7490, 2,2042), AS 490
7 (.1040,..09S3),(.407,— .306),(1.4639,.,7010),(2.6612,—0.5973), AS 500
• (.1109,..1431).(,450,— .441),(1.S657,.1,0942),(2,922$,•1.6578), AR 510
9 (.1138,— .1603),I.467,— .4$5),(1.5856,.1.234S),(3.001!, 2.O110), LB 520
S (,1049,..0956),(.422,..303),(1,5320,.,6039),(2.633S,.O,S950), AS 330
$ (.1122,..1435),(.465,— .437),(1.6713,.1.0205),(3.1251, 1.4037), AS 540
$ (,1151,.,1611),(,4$6,—.4$2),(l.7025,.l.1665),(3.2391, 1,7421) / LB 550

END AS 560.
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.OCCK MXNO~3L
SUBROUTINE MXNOISC (NU,ILW*,OS NO,SOPNO,IOPT,POO,DfT,T•F,LO,VJ,VJAO LC 10

1,TJTO,I,FREQ,S,ZM, M,RSw ,A LTS,SLTS ,$PtS.SPt.PO.$PL.PO,t’~
) AC 20

DIMENSION SP%.S(1),pREO(1),$NO(1S) AC 30
DIMENSION T1(6) AC 40

REAL KS ,KZRZ,LH,LWN AC SO
INTEGER OC,SOPNO,oPNO AC 60

C AC 70
S COMMON/ONE/ $P).NO(2S) ,CQ(2$),SPINO(2S),CD(2S),UCL.UJ(2$),SO(2S,6) AC 50

COMMON/ELEVCN/X(7) AC 90
COMNON/TWELVE/OEC(T) AC 100

C AC 11O
C LC 12O

DATA IC,OC,IT/2HIC,2H •2141T/ AC 130
DATA T1/0.9S,i.77,2.209,3.330,0.0,0.O/ AC 140

C AC 1SO
IPID—OC AC 160
TN.ZM’57.29S7795 AC 170
IF (OPNO,EO.2.OR.OpNO.C Q,5) oo tO 10 AC iSO
S.FPEQ (I)’DFT/VJ AC 190
SM O,0 AC 200
IF ((TM .Lt.45,0.AND.VJA0.GC .1.LS).AND .I$.SE.O.1.AND ,S,14.0,S)) GO AC 210

iTO 410 AC 220
C AC Z3O
C THIS LOOP CALCULATES SMO FOR A GIVEN 1JTO AC 240
C FOR ALL 16 VALUES OF SN (PACKAGE B) AC 250
C A C 2 60

10 DO 60 N.1,ZS AC 270
IF (TJTO.GE.O.98.ANO .TJTO.LE.3.33) GO 70 20 AC 250
IF (TJT0,LT.T1(i)) SND(N).SD(N,1).(T1()—TJTI)’(SD(N,l).SD(N,i))/( AC 290

1T1(2).T1(1 ) AC 300
I? (TJT0.GT,T1 (4)) SMD(N)BSO(N,4) AC 310

IF (SNO(N),Lt.0.0) SMD(N)—0.0 AC 330
GO TO 6O LC 340

20 Jul AC 350
30 IF (TJTO—T1(J)) 50,50,40 AC 360
40 JSJ.1 AC 370

GO TO 30 AC 350
50 SMO (N)USD(N,J) • (Ti 1J)—TJTO)’CSD(N,J—i) SD(N,J) )i’(Tl (J) T1 IJ.1)) AC 390
60 CONTINUE AC 400

C AC 41O
C THIS SECTION ITE RATES TO FIND SN ASSOCIATEO W ITH THE RS9UIRED S AC 420
C AC 430

ICOUN7 O AC 440
$O.FREO(1)’OF T/VJ AC 450
%Mi 0 e 01 AC 460
SNUSM1 AC 470
CALL DOPPI,E (PIU,SN,Z,TS,GS,DS,DM ,S,TZ,II,CTAI,RODL ,ROO ,ZM ,TO? ,VJLO AC 400$
1,TJTO ,GAMA ) AC 690
$1.5 AC 500
SNI.0,63 AC 510
SMSSM2 AC 320
CALl. DOPPLE (NU,SN ,Z,tS,GS,DS,DN ,S,tZ,II,ETAI,RODA,POO ,ZM,TOF,VJLO AC 530$
1.TJTO ,GAMA ) AC 540
$2.5 AC 550
SME.$N1.($O.51)’(%MZ—$Ml)/($l.Sl) AC 560
SN.SME AC 570
IF (SM.t T.O,0) GO TO 3S0 AC 540

55

_____L~ ~~~~~~.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~ Lz~ .~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - 
—

~~~~~~~-=~~. ~~~~~~. ~~~~. .41



— -r’~~

-

~~~~

- 

~~~~

—

~~~~

-
- - -- —- 

- _ _

CALL O~,p~PLE (N U,SM.Z,TS,GS.DS,DM,S,TZ,U,ETAI,RODA,ROD.ZM,T0F,VJA0 AC 590$
~,TJTO .6LMA AC 600
SOC—S AC 610 —

IF (ABS(SOE—SO).LE •0,00)) GO TO 80 AC 620
70 SM1uSM2 AC 630

5M2.SME AC 640
S1 S2 AC 650
S2 SOE AC 660
SME.SM1.(SO—S1)’(SM2—SM))/(S2—S1) AC 670
SM—SHE AC 680
IF (SM.LT .0.0) GO TO 380 AC 690
CALL DOPPLE (NU,SM ,Z,TS,GS,DS,DM.S,TZ,(1,ETAI,RODA,RO0,ZM,TOF,VJA0 AC 700$
i.TJTO,GA MA AC 710
SOE.S AC 720
ICOUNT.ICOUNT.1 AC 730
IF (ASS (SOE—SO).LE.0.001 GO TO 80 AC 740
IF (ICOUNT.EQ.50) GO TO 370 AC 750
00 TO 70 AC 760

C AC ’770
C THIS SECTION INTERPOLATES VALUES OF SMO,SPLNO.SPLND,CQ,cD AC 750
C A C 7 90

80 St4aSME AC 800
S SOE AC 810
SM1000uSM’lOOO.O AC 820
Y.ALDG1O(SM1000) AC 830

- XX’10,O’Y—14 AC 840
IF (XX.GT .28) GO To 350 AC 850
IF (XX.LT.1.0) GO TO 350 AC 860
JX.XX AC 870
J1•JX.1 AC 880
EX’XX.JX AC 890
SMDI.SMO(JX).EX’(SMD(J1).SMD (JX)) AC 900
SPLNQI.SPLNQ (JX)•Ex’(SPLNQ(Jl)—SPLNQ (JX)) AC 910
SPLNQI—SPLNQI.20.0,ALOG1O (RODA/72.0) AC 920
SPLND7.SPLND(JX .EX. SP~ND (J1 .SPLND (JX)) AC 930
SPLNOTSSPLNOI—Z0.O.ALOGIO(RODA/72.0) AC 940
CQI.CQ (JX).EX’(CO (jl)—CQ(JX)) AC 950
CDI CD(JX).EX’(CD(j1).CD(JX)) AC 960

C AC 970
IF (BOPNO.EO.1) GO TO 100 AC 980
IF (BOPNO.CQ.2) GO TO 90 AC 990

C AC1 000
90 P1 3.141593 AC1O1O

KZRZ.PX’FREO (I)’DFT/AO AC1O2O
DELRAD (SMDI•VJAO) / (OM’KZRZ) LC1030
UCLUJI.UCLUJ (JX).Ex*CUCLUJ(J1).UCLUJ(JX)) AC1040
UICZ.VJA O AC1O50
IF (DELR AD,GT.1,818535) UICZ.VJAO’UCLUJI LC1060
ETAIN.ETAI - LC1O7O
IF (DELRAD.GT .1,818535) ETAIN.ETLI/UCLUJI AC1050
GM (GAMA.1.0)/2,0 AC109O
TITZ.1.0—GM’UICZ’UICZ.(TS.l.O.GM’ETA !N’ETAIN,UICZ.UICZ)/ETAIN AC1100
GO tO 100 - 

ACII1O
C AC 112O

100 KS.(DS’D5)/(TS’05)— (COS(Z)’COS(Z)) AC1130
DSP2.DS’DS.0.06’0.o6.VJAO’VJA0.COS Z) ~COS(Z) AC1140
INO OC AC 11SO
IF (KS.LT .0.0) GO TO 170 AC)160

C AC 117O
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C “PR~~ICT1ON OUTSIDE CONE OF SILENCE .. AC1150
C LC1190
C QUADRUPOLE CONTRIBUTION LC1200
C AC1210

LN.80,O’ALOGlO (VJAO) AC1220
CA— .10,0’ (2’NU.3)’ALOG1O (OM) AC1230
IT (ROPNO.EO.1) 00 10 110 AC1240
IF (SOPNO,EO,2) GO TO 120 AC1ZSO

110 FF.10.O’LLOG1O (DS.’4’D$P2”(NU—2),.30.O’Al.O01O(TS).2O,•’AL0G10(GS) AC1260
2Z.1.0.(CQI’(TS’TS,’(GS’GS)’((1.0/OS)’4)’((COS(Z)).•4)~ AC1Z7O
GO TO 130 AC1250

120 CALL LILLEY (NU,IOPT,6,DCLRAD,UICZ,TITZ,GANL,KZRZ,tZ,ETLRN,RSW,At t LC1290$
IS,Sl TS, ILWR,TPN,FPD,FPO, ICRU AC1300
IF (ICRL.NE.O) GO TO 420 AC1310
PFuFPQ LC1320
ZZ 1.0.COI’iO.O.’( (FPM FPQ),i0.0).COS(Z),’4 AC1330
GO TO 130 LC1340

130 IT (ZZ.LE.0.0) 00 TO 360 AC1350
DIRECTu10.0.ALOG1O~ZZ) AC1360
SPLPOMSPLP4QI .LH.CA.FF.DIRECT AC 1370

C ACI380
C DIPOLE CONTRIBUTION LC1390
C AC1400

LH’60.O’ALOG1O (VJAó) AC1410
RtS’i.O/TS AC14IO
TEMPS.10.O’LLOGlO((l,O—RTS)’(l,O.RTS)) AC143O
CL .10.0’(2’NU.1) ‘ALOGlO (ON) AC1440
IF (SOPNO.EQ.1) GO TO 140 AC1450
IF (SOPNO.EQ.2) GO TO 130 AC1460

160 FF.iO,0.LLOG1O (DS.DS.DSP2..(NU.2)).20.O’ALOG20(TS).10.O’ALOG1O(GS) AC1470
22 1.O.(CDI’TS’GS’((1.0,DS)’*2)’((COS(Z))’.2)) AC1480
GO 70 160 AC1490

150 FF.FPD AC1500
Z2—i.0.CDI’iO.O”( (FPM FPD)/1O,0).CO5(Z)”2 AC1S1O
00 70 160 AC1520

160 IF (ZZ,LC.0,0) GO TO 360 AC1S3O
DIRECT.10.O’ALOGiO ZZ) AC1S4O
SPLPO—SPLNDI .LN.TEMPS.CL.FF.DIRECT AC) 550

C AC1560
GO TO 330 LC1570

C AC1SSO
C “PREDICTION INSIDE CONE OF SILENCE” AC1590
C AC1600
170 CONTINUE AC161O

IND.IC LC1620
TZ.Z’57.2957795 AC1630
IF (TZ,LT ,30.O.AND.BOPNO.EQ.1) GO TO 400 AC1640

C AC1650
IF (SOPNO ,EO.1 GO TO 180 AC1660
IF (BOPNO,EQ.2) GO TO 260 AC1670

C LC1680
C CALCULATION OF UT/US AND TRANSITION POINT TEMPERATURE RATIO IT AC1690
C AC 1700
180 ONE.2.O’ETAI’VJAO/COS(Z) .TS.1 .OcETAI,ETAI,VJLO*VJAO .VJAO,O.2 AC1710

TWO— i ,2’ETAI’ETAI’yJAO’VJAO AC1720
THREE.(SIN(Z)/COS(Z))”2 AC1730
TOUR ON€’ONC—4. 0’TwO’THREE AC1 740
IF (POUR.LT.0.0) Go TO 190 AC1750
UTUS.(ONE.SORt(FOUR) )/(2.O’tWO) LC1760
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GO TO 200 LC17TO
190 UTUS.1~~0.0 LC17SO
200 CONTINUE AC1790

C ACI800
TT.((1.0/COS(Z)).(VJA0’UTUS’ETAI))~~ 2 Ad ele

C AC1820
C CALCULATION OF EXPONENTIAL DECAY AC1830
C LC1S4O

PHI UTUS’ETAI LC1SSO
DE~~~(TJT0.1.0)/TT).(2.0’VJLO/(SQRT(TT))).(O.2*VJA0’VJLO’(1.O—2.O.P ACIS6O

1141)/IT) LC1870
GPHI.GPTCPI4I) ACISØO
IF ( GPHI,EQ,0.0) GO 10 360 LC1890
DENu—1 ,0’GPHI’COS(~~) ‘COS(Z) ‘DC AC1900

C LC1910
Qu(SQRT (A 85 (KS)))”3 AC192~YS (4,O’O)/(3.O’O(N , AC1930
AA3.Y’SMDI.VJAO/DM AC1940
IF (AA3,GE,O.6) GO TO 240 AC1950
IND IT LC1960
IF (AA 3.LT,0,0) GO TO 390 AC1970
11u2 AC1950

210 IF (A A3—X(II)) 230,230,220 AC1990
220 11 11.1 AC2000

IF (11,01,7) GO TO 240 AC2010
GO 10 210 AC2020

230 OO.DEC(II).( (X(jI)—AA3),(X(II)—X(II .1))).(DEC(II—i).DEc (II)) AC2030
GO TO 250 AC2040

240 OQ.0.39152’(XP(—AA3)/(SQRT(3.O’AL3.i,0)) AC2OSO
250 DECAY.10,O’ALOGlO (OQ) AC2060

GO TO 260 AC2070
C AC2080
C OUADRUPOLE CONTRIBUTION AC2090
C AC2100
260 LHS8O.O’ALOGlO (VJAO ) AC2110

CA .—10,0’(2*NU,3)’ALOG1O (0$) AC2120
IF (BOPNO.EQ.1) GO TO 270 AC2130
IF (SOPNO,EO,2) GO TO 280 AC2140

270 CONTINUE AC2150
P1 ABS (KS).COS (Z ’COS(Z) AC2160
FFF.10.O’ALOGlO (DSP2” (NU—2) ‘Pl’Pl/TS) AC2170
FFI.FFF•DECAY AC2180
ZZ’Pl/(COS(Z)’COS(li ) LC2190
YY’l,O.CQI/ (ZZ’ZZ) AC2200
GO TO 290 LC2210

280 CALL LILLEY (NU,IOPT,6,DELRAD,UICZ,TITZ,GAML,KZRZ,T?,ETAIN,RSW,LLT AC2220%
1B,BLTB, ILWR,FPM,FPD,FPQ, IERL) AC2230
IF (IERL.NE,0) GO TO 420 AC2240
FFI—FPQ AC2250
YY.1.O.COI*10,O.’f (FPM—FPQ)/10.O)’COS (Z).’4 AC2260
GO TO 290 AC2270

290 IF (YY,LE,0,0) GO ~O 360 AC2250
DIRECI.10.O’ALOGlO(YY) AC2290
SPLPQ.SPLNQI .LH.CA.FF I .DIRECI AC2300

C AC23 30
C DIPOLE CONTRIBUTION LC232O
C AC2330

LHH.60.O’ALOGlO (VJAO) AC2340
RTS.1,0/TS LC2350

- 
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TEMP2.L0,O’LLOG1O((1.0—RTS)’(1.0.RTS)) LC2360
CAH..10,0’(2’NU.1),ALOG1O (ON) AC2370
IF (BOPNO,EQ,i) GO TO 300 ACI3SO
IF (BOPNO,EQ,2) GO TO 310 AC2390

300 FFU1O,O’ALOG1O(DSP2”(NU..2)’P1/TS) AC2400
PYM—FF•DECAY AC2410
77N 1,OcCDI/fl AC242O
GO TO 320 AC2430

310 FFN.FPO AC2440
YYNU1.0.COI’iO.O”( (FPM.FPO)/10,0)’COS(Z)”? AC2450
GO TO 320 AC2460

320 IF (YVH .LE.0.0) GO TO 360 AC2470
01R14.1O,0.ALOGIO(YyM) AC2480
SPLPDuSPLNDI .LHH.7ENP2.CAH.FFH’DIR$4 AC2490

C AC2500
C “ADDITION OF QUADRUPOLE AND DIPOLE CONTRIBUTIONS” AC2510
C AC2520
330 SPLB(I).10.0*ALOG1O(10.O.,(SPLPGI’10.0) 10.0*’(SPLPD/10.0)) AC2530

GO TO 430 AC2S4O
C AC2550
C FAILURE CODE STATEMENTS (PACKAGE 81 LC2560
C LC2570
360 SPLS(I)—1 .0 AC2SSO

SPLPQ.0,0 AC2S9O
SPLPD—O,O AC2600
GO TO 430 AC2610

C AC2620
350 SPLR(I).2.O AC2630

SPLPQ.0.O AC2640
SPLPO.0,0 AC2650
GO TO 430 AC2660

C AC2670
360 SPLB (I)—3 .0 AC2680

SPLPQ.0,0 AC2690
SPLPD.0,0 AC2700
GO TO 630 AC2710

C LC2720
370 SPLB(I )— 4,0 AC2730

SPL.PQ.0,0 AC2740
SPLPD-0,0 AC2750
GO TO 430 AC2760

C AC2770
380 SPLBW .5,0 AC2780

SPLPQ.O,0 AC2790
SPLPD— Q,0 AC2800
GO TO 430 LC2810

C AC2820
390 SPLB(I).6.0 AC2830

SPLPQ— 0.O LC2S4O
SP).PD.0,0 AC2550
GO TO 430 AC2860

C AC2870
400 SPLB(I) 7,O AC2880

SPLPQ•0,0 AC2890
SPLPD.0.0 ACZ900
GO TO 430 AC2910

C AC2920
410 SPLB(I).S.0 AC2930

SPI PQ O.0 AC2940

59 

-.-~~~~~~~ -~~- - - . -
~~~~~~~~~~~~~~~

5
~~~~~~~~~~ 

- -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~



-

~~~~

AC2~SO
SPLPD O.O AC2960
GO TO 430 ACZOPO

420 CONTINUE ACI900
SPLS (I) .FL OLT ( ICRI ) AC2990
SPLPQ.0.0 AC3000
SPI.PD.0.0 AC3OZO

430 CONTINUE AC3O2ORETUR N AC3030.END
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‘DECK SELECT
SUBROUTINE SELECT (NU,ISS) AD 10

C LD 2O
DIMENSION IRD (8),SM (28).OELRAD (28,6) AD 30
DIMENSION 1WRT~~) AD 40
COMMON/FOUR/ 4(16) AD 50
COMMON/rIvE/ B (16) AD 60
COMMON/SIX/ C()6) AD 70
CONMON/SEVEN/ 0(16) AD 80
COMMON/ETGHT/ E (16) AD 90
COP4P4ON/ANINE / F (1~.) AD 100
COMMON/T H IRTN/ R( 16)  AD 110
COM MON/ EIGHTY/ T l i lb) ,SD( 16,6 )  AD 120

C AD 13O
CONMON/FOU P 1/ 41 (2 9 )  AD 140
COMMON/F IVE 1/ R1 p8 AD 150
CO MMO N/STX 1/ C 1(29 )  AD 160
COMMON/SEVEN1/ 0 1(28) AD 170
COMMON/E IGHTh E 1(2 8 )  AD 180
COMMON/AN INE1/ F1~ 28) A D 190
COMMON/IHIPTN1, R 1( 28) AD 200
COMMON/EIGHTV1 / SD1(28,6),SDTL(28,6) AD 210

C A0 220
COMMON/O NE/ SP LNO(2 8) , CO(2R ) ,SP LN D(2 8 ) .CD ( 2$),UCLUJ(28) ,XSD(28 ,6) AD 230

C - - - LD 240
COMMON/TW O/ ET A ( 2 9 ) , X E(25 )  AD 250
DATA PT / 3.141593 / AD 260
DATA SM / 0.03 16 ,f l .04 ,O.05,O .06 3,O.O8,0.1,O.125,0.16,O.2 ,0.25 , AD 270

1 O ,316,0.4,O.5.O.63,0.R,I,0.1.25. 1.6,2.0,2.5,3.16,4,0,5.0, AD 280
2 ~,3,8.0,10.0,12,5,16,O / AD 290

c A 0300
ICO UP4T O AD 310

C - - - - AD 320
IF (NU.EO .3) GO TO 40 AD 330

C AD 340
DO 10 Nz 1,28 AD 350
EIA( M) A 1(N) A D 360
SPLNQ(N) 8 1( N)  AD 370
CQ N) C 1(N) A D 380
SPLND(N)~~D 1( N) A D 390
X E( N) E1( N) AD 400
CD(N).F 1(N) AD 4 10
UCLUJ( N)ZP 1( N) AD 420

10 CONTINUE AD 430
00 30 1=1,4 AD 440
DO 30 Ns3 ,28 AD 450
IF (ISS.E0.1) GO TO 20 AD 460
X SD( N, I) S01(N,I) AD 470
GO TO 3O - 

AD 480
20 XSD(N,I).SDTI(N,I) AD 690
30 CONTINUE AD 500

GO TO 9O AD 510
C AD S2O

40 CONTINUE AD 530
DO 60 N 1,28 AD 540
IF (N.LT.6.OR.N ,GT .21) GO TO 50 AD 550
ETA(M ) A(N—5 ) AD 560
5PLNQ (N)SB (N 5) AD 570
CO ( N) C ( N— 5) AD 580
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SPLND(N) D(N—5) AD 590
XE(N)UE (N—5 ) AD 600
CD(N) F(N—S) AD 610
UCLUJ(N) R(N.5) AD 620
GO TO 60 AD 630

50 CONTINUE AD 640
ETL N) 0,0 AD 650
SPL NO(N).0.0 AD 660
CQ(N)•0 .0 AD 670
SPLP4O(N)s0.0 AD 680
XE (N)•0.0 AD 690
CD(N).O,0 AD 700
UCLUJ (N).1.O AD 710

60 CONTINUE AD 720
DO 80 1.1,4 AD 730
DO 80 Nal,28 AD 740
IF (N,LT,6,OR.N,GT,21) GO TO 70 AD 750
XSO (N,I).SD(P4 5,I) AD 760
GO TO 80 AD 770

70 XSO (N,I).0,0 AD 780
80 CONTINUE AD 790

C AD BOO
90 CONTINUE AD 810

IF (ISS,EO .O.OR .ISS,EQ,I) GO TO 150 AD 820
READ (5,200) (IRD(I).I.i,8) AD 830’
DO 100 1.1,8 AD 840
IF (IRD(I ).EQ.0) GO TO 100 AD 850
ICOUNT.ICOUNT.Z AD 860
IWRT(ICOUNT).I AD 870

100 CONTINUE AD 880
IF (IRD(1).EQ,1) READ (5,210 ) (SPLNQ(N),NSi,2$) AD 890’
IF (IRD(2 .EQ.l) READ (5,210? (CQ(PJ),N 1,28) AD 900’
IF’ (IRD (3).EQ.1) READ (5.210) .SPLND(N),N.1.28) AD 910’
IF (IRD (4),EQ.1) READ (5,210) (CD(N),N 1.28) AD 920’
IF (IRD (5),EO,1) READ (5,210) (ETL(N) ,N 1,28) AD 930’
IF’ (IRD (6),EO,Z) READ (5,2)0) (XE(N;,N~1,28; AD 940’
IF (IRD(7).EQ.1) READ (5,210) (UCLUJ(N),N.1,28~ AD 950’
IF (IRD (8),EO.0) GO TO 150 AD 955
DO 120 JJ’1,4 AD 960
IF (IRD (8).EO.1) READ (5.210) (DELRAD (N,JJ),N.1,28) AD 970’
00 110 11.1,28 AD 980
X$D (N,JJ) PI’SM(N)’DELRAD(N,.JJ) AD 990

110 CONTINUE AD1000
120 CONTINUE AD 1O1O

IF (IRD(8).NE.2) GO TO 150 AD1O2O
DO 130 N.1,28 L01030(
XSR J.2.O/SORT’0.021*SM(N).SM (N)c0.057*SM(N)) A01040
OELRAD (N, 1 )SXSRJ/7,616559 AD) 050
IF (XSRJ.GT.13 .85) DELRAD (N, 1) • ( 1,0.0,55’ (XSRJ.13,85)/(26,0—13.85) AD1060
1)’1.818535 AD1070

130 CONTINUE AD1080
FAC1.O,98”O.25 ADIO9O
FAC2.1.77”0.25 AD1100
FAC3.2.209”0.25 AD111O
FLC4—3.330”0,25 AD1120
00 140 P4.1,28 ADI13O
DELRAD (N,2).DELRAD (Pl,1) ‘FAC2 AD1140
XSD(N,2).PJ,SM (N),DELRLD(N,2) AD11SO
DELRAD (N,3).DELRAD (N~ 1) ‘FAC3 AOl 160
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XSD N.3) sPI~ SP4(N) ‘DELRAD(N,3) AD117O
DELR&D(N,4).DELRAD (N, 1) ‘FAC6 AD1150
XSD(N,6) .PI.SM (N)*DELRAD(N,4) AD1190 - -

DELRAD(N,1).DELRLD(N,1)’FACi AD1200
XSD(N,1) PI’SM (N)’DELRLD(N,l) AD1210

140 CONTINUE AD1220
150 CONTINUE AD1230

IF URO (8),NC.0) GO TO 170 AD1240
DO 160 JJ 1,4 AD1250
DO 160 Ns1,28 AD1260
DELRAD(N,JJ).XSD (N,JJ)/(PI’SM (N)) AD1270

160 CONTINUE A01280
170 CONTINUE LD1290

WRITE (6,220) AD1300’
IF (ICOU NT,EQ,0) WRITE (6,230) AD1310’
IF (ICO UNT,GT,O) WRITE (6.240) (IWRT (I),I.1,ICOUNT) AD1320’
IF (IRD (8),E0.2) WRITE (6,250) A01330’
WRITE (6.260) (SM(N),N 1,16) AD1340’
WRITE (6,270) (SPLwQ(N),N 1,14) A01350’
WRITE (6,280) (CQ(N),NU1,14) AD13SO’
WRITE (6,290) (SPLNO(N),N.1,14) A01370’
WRITE (6,300) (CD(N),NBl,14) AD1380’
WRITE (6.310) (ETA (N),N 1,14) AD1390’
WRITE (6.320) (XE (N),N.1,14) LD1400’
wRITE (6,330) (UCLU.J(N).N.1,14) AD141O’
DO 180 JJ.j,4 A01420
WRITE (6.340) (DELRAD (N ,JJ),N.1,14) A01630’

180 CONTINUE AD1440
WRITE (6.350) (SM (N).N 15,28) AD1450’
WRITE (6,270) (SPLNQ(N),N.15,28) LD1460’
WRITE (6.280) (CQ (N) ,N 15,28) AD1470’
WRITE (6.290) (SPLND(N),N.15,28) A01480’
wRITE 6.300 (CD(N).N.15,28) A01490’
WRITE (6.310) (ETA(N),N.1S,28) AD1500’
WRITE (6,320) (XE(14),N.15,28) A01510’
WRITE (6.330) (UCLUJ(N) ,N.15,28) AD1520’
DO 190 JJ 1,4 LD1530
WRITE (6.340) (DELRAD (N,JJ),N 15,28) A01540’

190 CONTINUE AD1550
RETURN AD1560

C AD1570
200 FORMAT (1615) - AD1580
210 FORMAT (8F10,1) AD1590
220 FORMAT (1Hj,44X,”MIXIfIG NOISE SOURCE AND MEAN FL OW CONSTANTS”) ADI600
230 FORMAT (/,52X,” STANDARD DATA VALUES USED “I) A01610
240 FORMAT (/,44X,”USEP INPUT VALUES FOR PARANET(RS”,5(1X,11)) A01620 f
250 FORMAT (1X,”SOURCE LOCATION MODEL USED • WITH SIGMA — 13.5 , ‘,“TO A01630

1 CALC ULATE DELTA/RJ”,/,1X,”(TJ/T0)’.0,25 DEPENDENCE “,“ASSUMED , A AD1640 
S

27 STANDARD TEMPERATURES 0.98,1.77,2.209.3,33” LD1650
260 FORMAT (///,1X,”SM”,7X,14F7,3) A01660
270 FORMAT (/,IX,”SPI.On,5X,14F7,2) AD1670
280 FORMAT (/,1X,”AX WTQ”,4X ,14F7.2) LD1680
290 FORMAT /,1x,”SPLD”,5X,14F7.2 AD1690
300 FORMAT (/,1X,”AXWTD” ,4X,14F7.2) AD1700
310 FORMAT (/,1X,”VS/VJ”,4X,14F7.2) A01710
320 FORMAT (/,1X,”VC/VJ”,4X,14F7.2) A01720
330 FORMAT (/,1X,”VMAX/VJ”,2X,14F7,2,,) AD1730
340 FORMAT (1x . ”DELTA/RJ” ,1X,1 4F7,2) AD1740
350 FORMAT (///.1X,”SM”,7X,16F7.2) AD1750

(NI) AD1760.
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•DECK DOPPLER
SUBROUTINE DOPPLC (NU,SM,Z,TS,GS,DS,DM,S,TZ,EI,EtLI,ROQ~ •ROD,ZM,T0 AE 10
1F,VJAO,TJT0,G) AC 20
CONMON/TWO/ETA(28),C(28) AC 30

C LE 40
C CALCULATION OF ON AND S” AC 50
C AC 60
C CI.INTERPOLATEO C AC 70
C ETAI INTERPOLATCO ETA AC SO
C A.ALPHL AC 90
C B BETA At 100
C GS—GA MML RATIO GS/G0 AC tb
C IS—SOURCE TEMPERATURE RATIO IS/TO AC 120
C AE 130
C A E 140

IF (NU.NE,3) GO TO 30 AC 150
IF (SM,LT.3.16) GO TO 10 AC 160
CI.0.6 AC 170
ETAI O.6 AC 180
GO TO 70 AC 190

10 IF (SM.GT.0.1) GO TO 20 AC 200
EI.0.8 AC 210
CTAI O.5 AC 220
GO TO 70 AC 230

20 SM1000.SM’lOOO AC 240
YUALOG1O (SM1000) AC 250
X.10.O’Y.14.0 AC 260
GO TO 60 AC 270

30 IF (SM .LT.16.0) GO 10 40 AC 280
EI.O.6 AC 290
ETLI.0.6 AC 300
GO TO 70 AC 310

40 IF (SM,Gl.0,0316) GO TO 50 AC 320
EI.1.0 AC 330
ETAI.O.3 AC 340
GO TO 7O AE 350

50 SMI000USM’bOOO AC 360
Y ALOG1O (SN1000) AC 370
X.10.O’Yu.l4.0 AC 380

60 CONTINUE AC 390
JX.X AC 400
J1.JX.l AC 410
CX.X.JX AC 420
CI.E(JX).CX’(E(Jl).E(JX)) AC 430
ETAI.CTA(JX).CX’(E~A (J1).ETA (JX)) AC 440

C CALCULATION OF RADIATION ANGLE tZ OEGRCES) AC 450
C AC 460

70 POS.i.0/SQRT(0.0S7’SM.0,021’SM*SM, AC 470
RODA.SQRT (ROD*ROD.POS’POS.2,O,ROD.POS*COS (ZN)) At 480
XX. (ROO’ROD.RODL’RODA.POS.POS)/(l.O.ROO’ROOL) AC 490
AL.SORT(1.0.XX’XX) AC 500
W ATAN2(A A ,XX) AC 510
Z.W.ZM AC 520
TZ.Z’57.295779S AC 530

C A C 540
C CALCULATION OF GAMMAS AC 550
C AE S6O

0.0.073 AC 570
TSN.1.0.(0.6’(TJTO.1.0)).(VJAO’VJAO.(0.6.O.6’0.6)’O,2) At 580
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IF (TSM .LT.0,999) D 0.034 AC 590
TS.1.0.(7514.1,0)/((0.98.D,(SM*SM)),’O.25) AC 600
TOC.((TuP.32.0)’5.0)/9.0 AC 610
TOK.TOC.273.O - AC 620
T—TS’TOK AC 630
G0.j ,42 1..(TO K/ 11800 ,0) .(EXP(—A BS(tO K—450 ,0)/200,O)/8O.0) AC 640
iF (T0K .LE.290.0) GO 1.402 AC 650
G.1,421.(T,11800.0).(EXP(.ABS(T.450.O)/200,O)/B0,0) AC 660
IF (T.LE.290.0) G.i.402 AC 670
G5.G/GO AE 680

C A C 6 90
A.0,2’TS”1.2 AC 700
IF (NU,CO .3) A.0,2’IS”O,6 AC 710
B’0.55’TS”O.2 AC 720
IF’ (PIU.EQ.3) 8 0,4.TS”0.2 AC 730
DS.1.0—ETAI’VJAO’COS(Z) AC 740
DC.1.0.EI’VJAO’COS(Z) AC 750

c A E T 6O
C CALCULATION or MODIFIED DOPPLER FACTOR 014 AND STROUHAL NUMBER S AC 770
C AC 780
C “ A i4 E5A T T V E SQUA RE ROOT AWC ,UMENT ERROR CAN OCCUP IN THE NEXT
C STAT E~ E rJT ,  FU’~ EXA’ePLE , AT HIGH TEMPERAT URES. TH IS PROBLEM DOES
C NOT A~ ISF II-’ r)M IS GIVEN PY
C
C DM SQ PT( DC* DC .~3* B .VJ A ( . eV JA0 e COS (Z ) . CoS (Z )
C 1 •A *A *VJA 0 .V JA n .A RS ( r ~S,DS/ (TS.GS)~~C O s (Z ) ,C O S (z ) ) )
C
C THiS REvT SEO (jEFI~~j T ION OF OH WAS SUGGESTED BY THE Ir~VEST lGAT ION
C INTO TRA ’~SVERSE NONCO~- iPACT NESS EFFECTS W ITH NUMERICAL LILLEY
C EOUA TIOr -. SOLUTIc’NS, DESCRIBED IN SECTION 2.1.5.2, HOWEVER THE
C SHEAR L A Y E R  rHIcpc~~ ss P4PAP4E TER SHOULD ~~ FIRST RE—OPTIM ISED , W ITH
C THE REVISED UN, BE FDP~. THIS CHANGE IS CONSIDERED FOP GENERAL
C PRF O ICTI (~ PU-~POS ES,
C

DM SQRT (DC*DC.B*B’VJAO*VJAO’COS (Z) ~COS (Z) .A*A ’VJAO ’VJLO (DS’DS/(TS AC 790
i’GS).COSCZ)’COS(Z) ) AC 500
S—SM/OH AC 810
RETURN AC 820
CNO AC 830.

65

~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ - -~



- - -w

‘DECK GPT
FUNCTION GPT (PHI) AT 10

C AT 20
C THIS FUNCTION CALCULATES THE GRADIENT OF VCLOCITY PROFILE ”.” AT 30
C AT 40

DATA RPI,PI/1.7724539,3.141593/ AT 50
IT (PHI,LT .0.0.OR.PHI.GT,1.0) GO TO 10 AT 60
GPT.0,0 AT 70
IT (PHI.LT,0.0001.OR,PHI.GT.0.9999) RETURN AT 80
x—o.o AT 90
DO 10 1.1.20 AT 100
DEL..0,5’(l.O.CRF(RPI.X)).PHI AT 110
DCLPU.EXP(.X•X*PI) AT 120
DIF.DCL,’DCLP AT 130
X *—DIF AT 140
IF (ABS (DIF) .LT .0.0001) GO 70 20 AT 150

10 CONTINUE AT 160
STOP 7 AT 170

20 CONTINUE AT 180
GPT.OELP AT 190
RETURN AT 200
END AT 210.
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‘DECK LILLEY
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ AG 10
C SUBROuTINE LILLCY AG 20
C - A0 30
C PURPOSE - - 

- AG 40
C TO SOLVE THE LILLCY EQUATION WITH SPECIFIED MONOPOLE,OIPOLC AG 50
C AND QUADRUPOLE SOURCE DISTRIBUTIONS IN AN AXISY~iETRIC, AG 60
C PARALLCL~cLOW FIELD AT A GIVEN FR~0UEP4CY AND OBSE~ VER ANGLE AG 70
C - AG SO
C USAGE AG 90
C CALL LILLCV(NU,IOPT.IW,OELRAO,UICZ,TITZ,GAMMA,KZRZ,THCTZ, AG 100
C CTAIN.RSW,AI,TB,BLTB,ILWP,FPM,!PD,’PQ,ICRL) AG 110
C . . AG 120
C DESCRIPTIOPiO !. PAPAMETERS AG 130
C “ INPUT - - S AG 140
C IOPT — 1 RING SOURCE, RADIUS SPECIFIED BY ETAD4 AG 150
C .2 RADIALLY DISTRIBUTED SOURCE,WIDTH RSW AG 160
C .3 AS FOR IOPT.2 BUT WITH RADIAL—AZIMUTHAL AG 170
C NONCOP4PACTNCSS SPCCIFICD BY ALIB,BLTG AG 180
C IV • OUtPUT FILC INDICATOR - AG 190
C DELPAD • VOPTICITY THICKNESS OF VEL OCITY PROFILE NORMALISCD AG 200
C BY JCT NOZZLE RADIUS. 0.LT,DELRAD.LE,9 AG 210
C UICZ • CENTEReL INE VELOCITY NORMALISCO By AMBIENT SOUND AG 220
C SPCFD, 0,LC.UICZ.LC.3 AG 230
C lIT? • CCNTER—LINC STATIC TEMPERATURE NORNALISED By AG 240
C AMBIENT TEMPERATURE, 0.LT,TITZ,LE,9 AG 250
C GAMMA • RATIO OF SPECIFIC HEATS. 1.LE.GANHA .LC.1,5 AG 260
C KZRZ — 2’PI’FREOUENCY~NOZZLC RADIUS/AMBIENT SOUND SPEED AG 270
C O.LT.KZRZ.LC.20 AG 280
C THETZ • FAR—FIELD OBSERVER ANGLE TO DOWNSTREAM JET AXIS AG 290
C 0.LT.THETZ.LT.180 AG 300
C [lAIN • FLOW VELOCITY AT SOURCE RADIUS VS/VMAX AG 310
C STANDARD VALUES ARC TABULATCD BELOW AG 320
C ISPi. VS/VMAX .CTAIN (ETA.VS/VJ ) AG 330
C 1 0,990 AG 340
C 2 0,982 AG 350
C 3 0,969 AG 360
C 4 0,948 AG 370
C 5 0.919 AG 380
C 6 0,877 AG 390
C 7 0,824 AG 400
C 8 0.757 AG 410
C 9 0.679 AG 420
C 10 0.670 AG 430
C 11 0.663 AG 440
C 12 0.600 AG 450
C 13 0.592 AG 460
C 14 0.500 AG 470
C 15 0,408 AG 480
C 16 0,321 AG 490
C 17 0.243 AG 500
C 18 0.176 - AG 510
C 1.9k . - 0,123 AG 520
C 20 0,081 AG 530
C 21 0.052 AG 540
C 22 0.031 AG 550
C 2 3 5  0.018 . A G 5 60
C - 24 0.010 AG 570
C RSW • TURBULENCE IN~CNSITY RAD IAL HALF WIDTH AG 580
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C A G S9O
C ALTS • THESE COEFFICIENTS SPECIFY THE RADIAL.AZIM(JTNAL AG 600
C SLTB — COHERENCE LCNe!TN SCALE L TS.ALTS’X.SLTI 

- 

*0 610
C AG 620
C AG 630
C ILWR — SET ILWR .1 IT OUTPUT REQUIRED. OTHERWIS! 1$WR.O AG 640
C A0 650
C IERL • ERROR TLAG •0 NO ERRORS AG 660
C 9 CRITICAL RADIUS TOO SMALL AG 670
C “OUTPUT AG 680
C FPM • FLOW FACTOR FOR MONOPOLE SOURCE DISTRISUTION AG 690
C FPD • FLOW FACTOR FOR S.I. DIPOLE SOURCE DISTRISIflION AG 700
C FPQ • FLOW FACTOR FOR S.I. QUADRUPOLE SOURCE DI$TRIrnflIow AG 710
C (S.!. • STATISTICALLY ISOTROPICI AG 720
C AG 730
C REMARKS AG 740
C AXIAL SOURCE CONVECTION AND COHERçNCE EFFECTS ARC NOT AG 750
C INCLUDED HERE BUT MAY BE SIMULATED THROUGH A MOO1FICD AG 760
C DOPPLER FREQUENCY SHIFT WITH ANGLE. AG 770
C AG 7BO
C AG 79O
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED AG 100
C OSETUP AG 810
C SUS2 AG 820
C AXIAL AG 830
C BLOC AG 640
C VELT AG 850
C ER? A0 560
C CRIT AG $70
C RASC AG 850
C CSESL1 AG 890
C CBESL2 AG 900
C IDERY AG 910
C HPCL AG 920
C AFCT AG 930
C FCT AG 940
C OUTP AG 950
C COEF AG 960
C TRANS AG 970
C WRCAL AG 980
C TCON AG 990
C TSIGN AG1000
C RADCSD AG 1O1O
C INTPAP AG1020
C SRPSD AG 1O3O
C BESI AG1040
C GTFG AG1050
C LG1O6O
C ERROR STOPS AG1070
C 0 • FLOW PARAMETER OUTSIDE ALLOWED RANGE AG1 080
C 1 — FREQUENCY OR ANGLE OUTSIDE ALLOWED RANGE A6l090
C 2 • INTEGRATION FAILURE IHLF.11 AG1100
C 3 • NUMBER 0? INTEGRATION STEPS EXCEEDS DIMENSION AG 1RI O
C OF ARRAYS YMI,YPUfEOIUVALENCED, FIRS? HP~L CALL AG1120
C 4 • DITTO THIRD AND FOURTH CALLS A01130
C S • DITTO FIFTH CALL AG1140
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ AOl 150

SUBROUTINE LILLEY 1NU,IOPT,IW,DELRAD .UIcZ,TITZ,GAMMA ,KZRZ,YHCTZ,ET A6116O
1AIN,RSW,ALTS,SLTS, ILWR,FPN,FPD,FPQ, 1CM ) AOl 170
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DIMENSION D(SO),ID(50) LG11SO
COMMON/FOURTN/US(24) AOl 190
REAL KZRZ AG 1ZOO

IEPI,.0 AG1210
GO TO (10.60.70). IOPT AG122O

10 CONTINUE AG1230
C AG1240
C FIND NEAREST STANDARD SOURCE RADIAL POSITION A61250

DO 20 1.1,24 *01260
ISRLSI *61270
IF (ETA IN,GT ,US( I ) )  GO TO 30 AG1280

20 CONTINUE LG1290
30 CONTINUE AG1300

CALL OSETUP (NU,XOPT,IW,DELRAO,IJICZ,TITZ ,GAMMA,KZRZ,THETZ,ISRL,ETA AG131OS
1IN,RSW,ALTB,BLTR.D, ID. ILWR) AG132O
CALL SUB2 (D,IO) AG1330S
FPM .D(31) AG 1340
FPDSD(32) AG1350
FPO.D 33) AG1360
IF (ISRL,LE,1) GO TO 40 *01370
FACL .(CTAIN .US (ISRL .1))/ (US (ISRL)—US (ISRL .1)) AG13SO
FPN.D (41) • (FPM—D (41)) ‘FACL AG1390
FPD.D (42) • (FPD.D (42) ) ‘TACL AG1400
FPQ.O(43) • (FPQ—O (43) )‘FACL LGl4lO

40 CONTINUE *61420
IERL.!Dc4l? *61430
IF (ILWR .EQ,O) GO TO SO AG1440
WRITE (IW,90 IERL,FPM ,FPD,FPO A01450’

50 CONTINUE A01460
RETURN LG1470

60 CONTINUE LG1480
70 CONTINUE LG1490

ISRL..O *01500
CALL DSCTUP (NU,IOPT,IW,DELRAD,UICZ,TITZ,GAMMA,KZRZ.THETZ,ISRL,CTA A61510S
1IN.RSW,ALTB,BLTB,D.ID,ILWR) AG1S2O
CALL SUB2 (O,ID) AG1530$
FPN.D(36) AG1540
FPD.D(37) AG1550
FPQUD (38) AG1560
IERL.!O (41) *61570
IF (ILWR .EQ,0) GO TO 80 LG1SSO
WRITC (IW,90) IERL,FPM,FPD,FPQ AG1590’

80 CONTINUE LG1600
RETURN AG161O

C AG162O
90 FORMAT (lX,I5,3E13 6) AG1630

END A01640.
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•DECK OSETIIP
SUBROUTINE DSETUP ~Nu.Iopy,zw,DELRAo,uIcz,TzTz.GA~~A,xzRz,TME,z,IS AN 10
1RL,CTAIN,RSW,ALTS,SLYB,D,ID,ILWR) AM 20

REAL KZRZ AN 30
DIMENSION D(1),IO (1) AN 40

DATA RTPI / 2.506628 / AN 50
ITEST.0 AN 60
P1.3.141593 AN 70
X1.7.616559’DELRAD AN 80

— IF (Xl.GT,13,SS) *l 13.8S.(DELRAD/l.81!535•l.O .(N.G.~~.U)/D.S5 AN 90
ANG.THETZØPI/180,O AN 100
IF DCLRAD.LE.0,0.OR.DCLRAD.GT.9 .0 oo To 70 AN 110
IF (UICZ.LT.0.0,0R,UICZ.GT.3.0) GO TO 70 AN 120
IF (TITZ,LE,0,0,OR ,TITZ.GT.9,O) GO TO P0 AN 130
IF (GAMMA ,LT.1.0.OR,GAMML,GT.1.5) GO TO 10 AM 140
IF (KZRZ,LE,0.O,OR .KZRZ,GT,2O,0~ STOP I AN 150
IT (T$ETZ.LE.0,0.OR,THETZ.GE,1S0.) STOP I AN 160
D(1)eO.O2’Xl/B,O AN 110
D(2)..O0t AN 180
D(3)a0.0 AN 190

S D (4 .O.02 AM 200
D (5 •0.0 AN 210
D(6)aO.12’Xl/S.O AM 220
D(7) .005 AM 230
D(6).GAMMA AN 240
O(9)’O.O AN 250
D(10).0.0 AN 260

S IF (IOPT.EQ.1) GO TO 20 AN 270
RTEST.O,5’X1’RSW/0,8325%4 *14 280
IF (RTCST .LT.D(1)) ITCST.l AN 290
IF (RTEST,LT,D(1)) GO TO 20 AN 300
D(9).RSW AM 310
PSuO.0 AN 320
IT (ETAIN.LT.O.0001.OR.CTAIN.GT ,0.9999) GO TO 10 AN 330
IF (OELRAD.LE,1,818535) RS.1.0.OE( RAQ.(SQRT(ABS (A (O6(.GPT(ETA!N),) AN 340
l).0.022’13.5/SQRT(PI)) AH 350
IF (DEL.RAD.GT.1,818S35) RS.DELRAD.SQRT(2.0,EXP (—1.O)’A$SIALOG (ETAI AM 360
iN))) AU 370

10 CONTINUE AN 380
RSC$(RS—1,0)/X1 AM 390
O( 10) RSC AN 400

20 CONTINUE AN 410
D(1l).KZRZ AN 420
D(12)’UICZ *14 430
D(13).TITZ AN 440
D(14).COS(ANO ) AN 450
D(15).SIN(ANG) AH 460
D(16)’XI AN 670
D(17)e0.O AN 450
D(18) 0,0 AU 490
D(19).0.0 AU 500
D(20).O,0 AU 510
D(21) 1.0 AM 520
D(22)’l.O AM 530
D(23).0,0 AU 540
O( 24) .O.O AU 550
D(25).0.0 AU 560
D(26)sO,0 AN 570
GO TO (30.40.50), IOPT AN 580
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30 C0NT~ NUE AN 590
D(26).O.0 AU 600
GO TO 6O A14 610

40 CONTINUE AM 620
D(26).0.0 AU 630
IF (D(1),GC.10.0’0,5.X1.D(9)/0.832554) ITE$T 1 AU 640
IF (D(1).GE.1 0.0’0.5’X1’O(9)/0.832554) GO TO 60 AM 650
D(26).D(1) AH 660
GO TD 6O --- . AU 670

50 CONTINUE AU 680
SLTB.(ALTB’X l.BLTB ) /RTPI AN 690
IF (SLTB.LT .D( 1)) ITEST.1 AU 700
IF (SLTB .LT .D( 1))  GO TO 60 AN 710
D( 26 .SLTB A l-I 720

60 CONT INUE AU 730
ID(1).5 *14 740
ID(2)—IW AU 750
!D(3) 1 AM 760
10(4)—NU AU 770
10 5 •O AU 780
ID(6 .O AU 790
!0t7 ’I - AM 800
ID (8)—O AU 810 S

I 0 9 0  AM 820
ID(10) 12 AU 830
ID III •0 AM $40
ID(12) 0 AU 850
ID (13 —0 AU 860
1DU4)•0 AN 870
IDU5 0 AU 880
ID(16) 82 AM 890
I0U7).ISRL AM 900
ID(18)•0 *1-I 910
ID(25)•0 AU 920
1DC26)’ILWR AM 930
IF (IOPT,EQ,2,OR,IOPT.EQ,3.AND.ITEST.EQ.0) ID(25)—1 AU 940
IF (ITCST ,NE,0J WRITE (IW,80) RSW,ALTB,BLTB AM 950’
RETURN AN 960

10 CONTINUE AM 970
WRITE (IW,90) DELPAO.UICZ.TITZ,GAMMA AU 980’
STOP AM 990

C A14 1000
80 FORMAT (1X,”RSW.ALTB,BLTB”,3C)3.6,”TOO SMALL,OPTION 1 ASSUMED”) AM1010
90 FORMAT ( 1X. ”FLOW PARAMETERS OUTSIDE ALLOWED RANGE.’ ,4E13.6) AH 1O2O

END A MZO 3 O—

71

t
- 

- _~~~~~~~ 
- 

- __ I ~~~~~~~~~~~~~~~ ~~~~~~~~ • - -  _ _ 5- -  ~~~ s S• ~ 
-- 

~~~ - -



-- - ___________________

‘DECK St~~ZSUBROUTINE SUB2 (0,10) *1 10
EXTERNAL TCT .ATCT,OUTP Al 20
DIMENSION 0(11,10(1) Al 30
DIMENSION PRMT(8).Y(4),DCRY(4),AUXUA,4),A(4,4),XO$(4O),ANP(3) A l 40
DIMENSION APt,UGJ3),IER (2),TIJ (7,40),YMI (45O,5),TX(7) Al SO
DIMENSION PRS(4e),PQ (40),PD (40) Al 60

DIMENSION PA (40) Al 70
COMPLEX CNPt*,CSQRT Al 80
COMPLEX JSR,CAMP(2) .SET1,SETZ,STP1,STP2,RADM,BCNS,RPRES Al 90
COMPLEX KRO.KRD,BCWS,CPLUG12),TRN,T~RN Al 100

COMPLEX 5T1(40),8t1(4O),BET1D Al 110
COMPLEX ST2(40),BE2(4O),BET2D Al 120
COMPLEX TRFN,TFFN Al 130

COMPLEX SAy Al 140
REAL KW,M,t41,KWS Al 150
COMMON YPU(450,5) Al 160

C YPU IN OtJTP,RAOCSD Al 170
C NMP BELOW IS MAX FIRST DIMENSION Al 180
C NMP IN YMI ABOVE Al 190

COMMON/CI/ IR,IW ,NOU1,ICMECK Al 200
COMMON/BJ/ M,KW ,CANG,PI,BV,CV,TJR,G Al 210
COMMON,CRIT/ICC,RC,XMC(16),XTC(16),YCR A ! 220
CONMON/BN/ NGEO,NCJ,NUT Al 230
COMMON/ER/ ICRX *1 240

C “ . FIX STEP SI~ C MOD 
Al 250

CONNON/FIX/ JFI*SS Al 260
COMMON/ FJET/IFJ.FJUT,FJTT,FJRT.FJBV,FJCV Al 270
CONNON/BUG/ IDBUG Al 280
COMMON/STYPE/ MyYPS Al 290

COMMON /SRDCSD/ SAV(450) Al 300
EOIJIVALENCE(YPU(1,1),YMI(1,1)) Al 310

NDIN.4 Al 320
ICC.3 Al 330
NMP.450 Al 340
PI•3.141593 Al 350
TEMP..25 Al 360
JSR.(0,.1,) A l 370
00 10 JJ 1,8 *i 380

10 PRMT(JJ) 0. Al 390
00 20 1.1,16 Al 400

20 AUX (I.1).0.0 Al 410
C *1 420

PRMT(3)s•D(1) A! 430
PRMT (4).O(2) A l 440
PRNT(7).O(3) A~ 450
DFC D(4) A l 460
ROX O(S) Al 470
RCSD(6) Al 480
ECON.D(7) Al 490
G•D(8) A~ 500RSW D(9) Al 510
RSCUO (10) Al 520
KW.D(11) Al 530
14 D(12) Al 540
TJR.O(13) Al 550
CANG.D(14) A~ 560
SAP4G.D(15) Al 570
X1.D(16) Al 580
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BV.D(17 Al 590
TCOR.D(18) A l 600
DCOR D(19) Al 610
FJUT.D(20) Al 620
FJTT.D(21) Al 630
FJRT.D(22) Al 640
FJBV.D(23) Al 650
FJCV’D(24) Al 660
FJFF.D (25) Al 670
IW.ID(2) A l 680
NGEO.ID(3) A l 690
MTYPS.ID(4) Al 700
NUT.ID(S) - A l 710
IERX ID(6 Al 720
IMX.ID(7) Al 730
IWB.ID(8) Al 740
JFIXSS ID(9) A l 750
JCC ID(10) Al 760
156.10(11) Al 770
IDBUG.ID(12) AI 780
NSLOX.ID()3) A l 790
NSLO.ID(14) Al 800
NCJN.ID(15) Al 810
NCJM.ID(16) Al 820
ISRL.ID(17) Al 830
IFJ.IO (18) Al 840
IO.ID 26) Al 850 5

IF (PRMT (3).EO.0.0) RETURN Al 860
NCJMX.NCJM.1 A ! 870
l-ICJNX.NCJN.1 A l 880

C *1 890
C *1 900

CALL AXIAL (X1,BV,CV) Al 910S
C *1 920
C A I 930
C SET UP RADIAL SOURCE LOCATIONS IF REQUIRED Al 940

IF (NSLOX.GT.0) GO TO 40 Al 950
CALL SLOC (DFC.X1,BV.CV.G,XOS,NSLO) Al 9605
IF (ISRL.LE .0) GO TO 30 Al 970
IF (CV,EO ,O,0) N5LO.ISRL Al 980
IF (CV.NE.O.0) NSLO.ISRL.NSLO—24 A l 990

30 CONTINUE *11000
40 CONTINUE A11010

C *11020
C AI1O3O

FJPC.(1.—FJUT)’(l.—FJUT)/FJTT *11040
ROI.0. A I1O5O
XVS.DFC A11060
FJ5Wu 0 AI 1O7O
DO 80 IVS 1.1000 *11080
RO.XVS A I1090
CAL L VELT (XVS,M ,TJ R,BV,CV,G.XMC,XTC ,3) AI 1100S
IF (IVS,EQ.1) MI XMC (1) *11110
IF (IVS,E Q.1 T1SXTCU ) A I1120
IF UO.EQ.O) GO TO 50 *11130
IF (NIJT,GT,O) WRITE (IW, 460) XVS,(XNC (I),l.1.3),(XTC (I),IS1,3) AI114O’

50 CONTINUE *11150
IF (X MC(1),GE,,99) GO TO 70 A11160
TPRO.(1,.XNC(l))’(l..XNC(l))/XTC(l) *11170
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IF (FjSW,NE,0.OR,IFJ,EO.0) GO TO 60 A11180
IF (ABS(TPRO.FJPC),LT.1.E—04) ROI XVS *11190
IF (ABS (TPRO—F JPC).LT.1.E—04) FJSW.1 A11200

60 CONTINUE A !1210
IF (ABS(TPRO—1.),LT,,ZE— 03) GO TO 90 A11220

70 CONTINUE A!1230
XVS.XvS,FJRT*DFC *11240

80 CONTINUE *11250
90 CONTINUE AI1260

IF (M ,EQ.0.0.ANO.TJR,E0.1,) P0_POX AI1270
IF (XOS(1).LT.DFC) DFC.XOS(1)•PRMT(3)/2048, A11280
IF (XOS (NSLO).GT.RO RO XOS(NSLO).PRMT (3h12048. A11290
RO.OFC•IF!X(RO/PRMT (3) )‘PRMT(3) *11300
IF (ROX .NE,0,,AND.POX.GT ,XOS (NS( .O) ) ROI POX *11310
IF (IFJ,EQ,0,AND .POI,NE,0,) RO.ROI A11320
IF (IFJ ,EO,0,AND.POI,E0.0.) ROI~ RO *11330
IF (lO.EQ.O) GO TO 100 *11340
IF (NUT.GT.0) WRITE (IW,440) X1.DFC,ROl,RO,RC *113500

100 CONTINUE A11360
C *11370
C A11380

XKW 2.KW’KW *11390
ICC 2 A 11400
DO 120 MS.1,NSLO *11410
CALL yELl IXOS (MS) ,M.TJR,BV,CV,G .AMP.APLUG,ICC) AI14205
PPSIMS). 1,—A HP( 1)e CANG * 11430
ID(4 1) 0 *11440
IF (*RS(PRS(MS)),LT,1.E~3O) ID(41) 11 *11450
IF (ABS (PPS(HS)).LT.1.E—30) GO 10 420 *11460
PRS(MS).PPS(MS).PRS(MS)/APLUG (1) *11470
PQ(MS)z(CANG.CANG.PRS(MS) )‘KW’KW *11480
PD(MS)..APLUG(2)/AP LUG( 1)~~2.*A MP(2)0CANG/ ( 1, AMP ( 1) CANG) A 11490
PA (US) ——APLUG (2) /APLUG (1) *11500
IF (ISG. EO.1) PA(HS)aO .0 A !1510
IF (ISG ,EQ,1) PD(MS) .0. A 11520
IF (1O,EQ.0) GO TO 110 *11530
IF (NUT ,GT,0) W RIT E ( IW ,440 ) X 05 ( MS) ,A MP( 1) ,APLUG ( 1) ,PRS ( MS), PQ( MS *11540*

1) ,PO(MS) *11550
110 CONTINUE *11560
120 CONTINUE *11570

C A 11580
C A 11590

ICC 3 *11600
YCR O. *11610
ICRIT— 0 A11620
CTEST.L..M1’CANG A11630
IF (CTEST.GT.O.0) GO TO 140 *11440
ICRIT.1 AI1650
YCR 1, AI1660
CALL CR11 (YCR,M,TJR,BV,CV,G,CANG) A11670s
ICC—JCC *11680
CALL yELl (YCR.M.TJR,BV,CV.G,XMC,XTC,ICC) A116905
ICC.3 A11700
IF (IO.EO.0) GO TO 130 *11710
IF (NtIT .GT ,O) WR ITE ( IW ,640 ) YC R,(XMC(KI) ,K I .1,JCC ) AI1720’
IF (NUT ,GT .0) W RITE ( IW.4 4 0) YC P.(XTC (KI ) ,KI. 1,JCC) *11730’

130 CONTI NUE AI1740
lD 4l —0 *11750
IF (YCR ,LT ,(DFC— PRMT(3 ) .RC)) ID(41).9 A11760
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IF ( R .LT,(DFC.PRMT(3).PC)) GO TO 420 A11770
140 CONTINUE Al1780

C *11790
C - *11800

KRO.CMPLX(KW’SANG,o.O) AI1810
DUN—CTEST’CTEST/Tl.CANG’CANG Al 1820
KRD.CMPLX (KW’KW’DUM,O,O) A11830
KRD.CSQPT(KRD). - - - A11840
IF (DUM ,LT,0.0) KRD~~KRD AI1850
IF (NCJNX,GT.1) GO TO 160 AI1860
DO 150 NT5.1,f A11870
DO 150 MSS1,NSLO A11880

150 TIJ(NTS,MS).0. AI1890
160 CONTINUE *11900

MXOS.I AI1910
C A I1920
C *11930

DO 370 NCJX . NCJNX ,N CJMX *11940
ICHECK O  *11950
NCJ.NCJX—1 A11960
SCALEa1O.•’(—NCJ) A11970

C *11980
C A11990

BCWS (O.0 .0.0) A I2000
IF (MGCO,CQ,1) GO T.0 170 AI2O1O
PADM.—JSR’KPO A I2020
BCNS JSR’KRD AI2030
BCWS (0,,0,) AI2040

C ORIGIN AT EDGE OF SINGLE SMEAR LAYER AI2050
RPRES.—1,/(2,’JSR’KPO) *12060
IERDS O *12070

F GO TO 160 *12080
170 CONTINUE AI2090

CALL RABC (NC,J,RO,DFC,KRO,KRD,RADM.BCNS,BCWS.PPRES,IERDS) *121005
180 CONTINUE *12110

DUM’-Tl/(CTCST’CTEST) *12120
BCNS.OUM’BCNS AI2130
BCWS.OUM’BCWS AI2140
IF (I0.EO,O) GO TO 190 *12150
IF (NUT.GT,0) WRITE (IW ,440) KRO,KRD,BCWS,RADN,BCP9S,RPRES *12160.

190 CONTINUE *12170
ID(41)•0 AI2180
IF (IEROS.NE.0) IO(41)~~1O *12190
IF (IERDS,NE.0) GO TO 420 AI2ZOO

C *12210
C *12220

NOUT.0 *12230
C WRONSK — REMOVED *12240

PRMT(3)——PRMT (3) £12250
PRMT(1).DFC *12260
PRMT (2).ROI AI2270
IF (ICRIT ,EQ,O) GO TO 200 Al2260
IF ( PRMT (2 ) , GT , ( YCR — RC ) )  PRMT(2 ).YC R.RC *12290

200 CONTINUE AI2300
PRMT (6) .XOS (NXOS) .2.’PRMY (3) *12310
IF (MXO5.EQ,1) PRMT(6).DFC *12320
PRMT(8).XOS(NSLO) .2,’PRNT(3 ) *12330
CALL IDERY (OER y,T[MP,NOIN,PRMT,ICC) AI23405
Y(1)SSCALE *12350
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Y(2) u. *12360
y( 3 ) UREAI (BCNS ) IY ( 1) *12370

AI2380
C EXTRA MOD NEEDED HERE IF 2.0 JET CASE TO SE INCLUDED *12390

IF (NGEO.EO.0) Y(4, AIMAG (BCNS)’Y (l) *12400
C USE NEXT CARD FOR COMPLEX ANGLES *12410
C Y(4).AIMAG (BCNS) *12420

CALL NPCL (PRMT,Y,DERY,NOIN,!HLF,ATCT,FcT,OUTP.AUX,A.XcU) A12430S
IF (INLF.GE.11) STOP 2 *12440
IF (NOUT,GT,NMP) STOP 3 A12450
IF (ICRIT ,CQ,0) GO TO 240 *12460

C AI2470
C *12460

DO 210 IZ.1,NDIM *12490
210 Y(IZ).Y(1Z).DERY(IZ)’(PRMT(2)—XCU) *12500

CALL TRANS (Y,ST2,p401M) *12510%
IF (NOUT,GT.0) NOUT.NOUT.1 *12520
PRMTI1)u.PI *12530
PRf41 (2) 0, *72540
PRM7(3).PRMT (3) /(PC’2,”INX) *12550
PRMT (3)—PRMT(3).PI *12560
DO 220 IZ.i,NDIM *12570

220 OCRY (IZ) TEMP *12580
ICC—JCC *12590
CALL HPCL (PRMT,Y.DCRY.NDIM,IHLT ,ArcT,FcT,ouTp,Aux.A.xcu) AI2600$
IF (INLF.GE.11) STOP 2 A!26t0
IF (NOUT.GT.NMP) STOP 3 *12620
00 230 !Z.1,NO!M *12630

230 YUZ1 Y~2Z).DERYtI2)’XCU *12640
CALL TRANS (Y,BE2,NDI M) *126501

C *12660
C A12670

ICC.3 A!2680
PRMT (3) .RC.PRMT (3),2.”INX AI2690
PRMT (3) .PRMT(3 )/ P I *12700
IF ( l-- IOUT,GT.01 NOUTaNOUT—2 AI2710

C *12720
C A12730

PRMT( 1).yCR.RC *12740
C WRONSk *12750

PRI4T(2) ROI *12760
PRNT(6).XOS(MXO5) 2.’PRMT (3) AI2770
IF (PRMT(1).GT,PRMT(2l J PRNT~2I.PRMT~ Z ’PRMT(3) *72750
CA LL TOERY (OERY,TCMP.NDIM,PRMT, ICC) *127905
CALL MPCL (PRMT,y,DERY ,NOIM,II4LF.AFCT,FcT,OUTP,Aux,A,*cU) *12800%
IF (IMLF,GE.11) STOP 2 AI2810

240 CONTINUE *12820
NOUTM.NOUT *12830
IF NOUTM.GT.NMP sTOp 5 AI2840
IF (IO,E Q.0) GO 10 250 *12850
IF (P4UT.GT,0) WRITE (IW ,450) NCJ,MXOS,NOUTP,rIOUTM,ICHECK *12860’

250 CONTINUE *12870
C *12880
C *12890

IF (IFJ.EO.O) GO TO 260 *12900
PRMT (1)UXCLJ *12910
PRMT(2).RO *12920
PRUT(3).PRMT (3) ‘IFl*(FJRT’FJFF ) *12930
PRMT (8).0, *12940
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CALL IDEPY (DERY,T(MP,NDIM,PRNT,ICC) *12950%
CALL HP~~. fPRMT.Y,DERY,P4DIM,IHLF,AFCT,FCT,OUTP,AUX,A,XCU) A12960S
IF (IHLF.GE.11) STOP 2 *12970
PRMT(3) PRP4T(3),IFIX(FJRT’FJFF) AI2980

260 CONTINUE *12990
C *13000
C *13010

NOUT.O *13020
PRMT (3)a—PRMT(3) *73030
00 290 MS-MXOS.NSLO *13040
STEST. 10. *13050
DO 270 ISE 1,NOUTM AI3060
XTEST.ABS(YMI (ISE,1).XOS (MS)) *13070
IF (*TEST .GT.ST EST) GO TO 280 *13080
STCST.XTEST *13090
MMI.ISE AI3100

270 CONTINUE *13110
280 CONTI NUE A 13120

IF (XOS(MS,,LT.YMI(MMI,I)) MM!*MMT—1 *13-130
STP2.CMPLX (YUI (MM! ,2) .Yt4I (MHI,3)) *13140
X INTP . (XOS ( HS)—YMI( UMI , ) ) ) / (YM I( MM I .1 , 1)— YMI ( MM I, 1) )  *13150
STP2 U.— XINTP).S1p2.XINTP*CMPLX(YMI(MMI•1,2),YMI(Mt41•1,3)) *13160
ST2(MS) STP2 *73170
BE1(MS). ( 1.~~X INT P).SAV (MMI)•X 1NT P,SAV (MM I,1) *13180
BET2.CMPLX (YHI (MMI,4),YMI(MMI,5)) *13190
BET2D.CMPLX(YNI(MMT.1.4),YMI(MNI•1.5)) *13200
BET2. (1 .—XINTP) .BET2,XINTP’BET2D *13210
BE2 ( MS) u BET 2/ ST2 ( M~ ) *13220

290 CONTINUE *13230
C *13240
C *13250

XN4.FLOAT(NCJ) *13260
XN4.XN4’XN4*XN4**N4 *73270
NCON.7’(MXO S— l) *13280

C WRONSK A I329fl
00 300 17 1,4 *13300
Y(IZ)aY(IZ) •DERY(IZ)’(RO—XCU) *73310

300 CONTINUE *13320
CALL WRCAL (NGEO,Y,R A DN ,RPRES,CAMP (1)) *133305

C CALCUL ATE RADIAL/AZIMUTHAL COUERENCL AND RADIAL *13340
C SOURCE DISTRIBUTION EFFECTS FOP THIS AZIMUINAL MODE *13350

IFLAG.O *13360
IF (ID(25).GT.0) CALL RADCSD (IFLAG,NCJ,CAMP(1),D,ID.NOUTM ,BV,CV) *13370%

C *13380
C *13390

DO 340 MS MXOS,NSLO *13400
XAV .XOS(M5) *13410

C EXTRA MOO NEEDED MERE 7F 2—0 JET CASE TO BE INCLUDED *13420
IF (l-dGEO,EQ .O) XAV.1. *13430
CANP(2).ST2CMS,.CAMP (1 *13440

C THIS RESTRICTS FREO. TO GT. 10. E—-1~ *13450
C IF~~ALOG1O CABS cAMP 2,~~ —NC,J.LT.—3o.) CAMP(2).l0,,0.) AI3460

RCA MP.ABS( P EA L ( C A M p ( 2 ) ) )  *13470
AICAMP .ABS(AIMAG(CAMP(2)~~ *13480
IF (IO.EO .0) GO TO 310 *13490
I, (RCA MP .LT. 1.E.30. AND,A ICAMP,LT .1,E.30) WRITE (IW ,440) CA MP(2 ) *13500’

31C CONTINUE *13510
7F (RCAMP ,LT ,1.E~ 30,AND,AICA HP.LT.1,E 30) CAI4P(2).(0.,0.) *13520
X*V2 .XAV’XAV *13530
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XAV3.XAV •XAV2 A13540
xAV4 XAv2.XAv2 AI3550
TRN.BE2 (US) ‘PRS(MS) / X A V *13560

C EXTRA MOD NEEDED MERE IF 2—0 JET CASE TO BE INCLUDED *13570
TRPN.PQ(MS).NCJ’NCJ/XAV2.TRN.(PD(M5)~ NGEO/XAV ) *13580
IF (MT YPS.EO.1) TRRN.PQ(MS)•NCJ*NCJ/XAV2.TRN.(PA (MS).N0C0/XAV) *13590
IF (MTYPS.EO.3) GO TO 320 *13600

C *13610
C *13620
C EXT RA INFO. FOR MTYPS.NE .3 *13630

1CC 3 *13640
CALL VELT (XOS(MS) ,M,TJR,BV,CV,G,APIP,APLUG, ICC) AI3650s
AMP ( 1).1,~ A M P(j ) ’CA NG *13660
ST1 (MS).—CANG*AMP (2)/BEL (MS *13670
IF (ISG.EQ.1) ST1 (MS) (O.0.0.0) *13680
IF (!SG ,EO,1) AMP(2).O, *13690
A M P (3 )  .—CAN G’A MP(3) /A MP( 1)  *13700
IT (ISG .EQ,1) AMP (3).O. *13710

320 CONTINUE *73720
C A 13730
C AI3740

TRC.CABS(TRl-fl AI3750
IF (MTYPS,EQ,1) TRC.CABS(TRN.STI(MS)) AI3760
TRC.TPC*TPC AI3770
TPRC.CABS (TRRN) *13780
TRRC TRRC’TRRC *13790
TRR.2. ’REA L(TR N) *13800
TRFN.(TRl-1—1./XAV)/XAV *13810
IF (MTYPS,EQ.1) TRFN.(TRN.ST1(MS) 1,0/XAV)/XAV *13820
TRFC.CABS (TRFN) 413830
TRFCBTRFC*TRFC *13840
TFFN. (TRN—NCJ*NCJ/XAV) /XAV A 13850
TFFC .CABS(TFFN ) * 13860
TFFC.TFFC’TFFC A I3870
C N .CA BS(CA MP(2 ) )  *13880
CN.CN.CN *13940
IF (NCJ.GT .0) CNs2 ,’CN A13950
TX (1).CN *13960
TX (2).TRC’CN AI3970
TX(3).TRRC’CN AI3980

C EXTRA MOD NEFDED HERE IF 2—D JET CASE TO BE INCLUDED *13990
IF (NGEO.EQ.0) GO TO 330 *14000
TX(4).NCJ’NCJ*CN/XAV2 *14010
TX(S) .NCJ’NCJ’TRFC,CN *14020
TX (6) .TFFC’CN *14030
TX (7)~ CA (T ).C~~ S (T~~4)*CN

330 CONTINUE AI4040
CALL ICON (MS,NCJX ,NCJNX,TIJ,TX,ECON,NCON,lqxOS) *14050%
IF (NCON .EO.1.NSLO) GO TO 380 £14060

340 CONTINUE *14070
C *14080
C *14090

IF (IFIX (PRMT(7)).EO,0) GO TO 370 AI4100
IF (IO.EQ ,0) GO TO 360 *14110
DO 350 MS.1,N5LO *14120
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WRITE (IW,440) (TIJ (NTS,M5),NTS*1, -r) *14130’
350 CONT IP-JU~ *74140
360 CONTINUE *14150
310 CONTINUE *14160

C £14170
C *14180
360 CONTINUE *14190

TX(1)s0.O *14200
SIPD.0.0 Al4210
TISO 0.O *14220
DO 410 MS.1.NSLO *14230

C SAVE- TX (1),SIPO,TISO FOP INTERPOLATION IN S.R. LILLEY *14240
D-(41)—TX (1) *14250
D(42).SIPO *14260
O(4 3) .T ISO *16270
CALL TS IGN (MS,TIJ ) A 14280%
T*U).1O, ’A LOGiO(T IJ( l ,MS) )  *14290
T X ( 2).10,.ALO G 1O (T T J (2 ,M s )/ ( .5 .XK W 2 ))  A 14300
TX (3) . 1O. *A LOG 1O(T T J (3 ,MS ) / ( ,375 *X KW 2 ’XKW 2 ))  A 143 10

C EXTRA MOD NEEDED HERE IF 2—0 JET CASE TO BE INCLUDED *16320
IF (NGEO,EO,O) GO TO 390 *14330
TX(4)u1O..ALOG1 0(TIJ(6,MS)/(,5’XXW2)) *14340
TX(5).10,.ALOG1OITIJ (5,MS)/(.125*XKW2.XKW2)) *14350
TX (6).1O..ALOG1 0(IIJ (6,MS)/(.375*XKW2*AKW2)) *14360
T~~(7)=1U.O*AL (G]O (TIJ (7, )/((~.5’XI~W2))

390 CONTINUE *14370
TI SO.T IJ3 , MS) ‘T IJ(6,MS) •2.*T IJ(5,MS) A I4380
TISO.TISO.XKW2*XKW?.(CANG..4).TIJ(1,MS)•2,,XKW2.CANG~CANG.(TIJ(2,M *143901S).T IJ(4 , MS) ) * 14400
TISO.10.’ALOG1O(1I5O/ (XKW2’XKW2)) *14410
TISO.TISO.TCOR *16420
SIPD.TIJ(7,MS) .TjJ~4,MS) .XKW2.C*NG’CANG’TIJ(l,MS) *14430
SIPD.10.’ALOGlO (SIPO/XKW2) *14440
SIPD SIPD.DCOR *16450
ICC—i *14460
SMACH.1. *14470
IF (M .NE.0.) SMACHuM *16480
CALL VELT (XOS (NS) ,SMACN,TJR,BV,CV,G,AMP ,APLUG,ICC) *14490%

C VEL. AND TEMP, MUST BE LESS THAN 10. SOURCE POS, LESS TM*N 99, *16500
I? (1O.EQ .0) GO TO 400 *16510
WRITE (IW,430) XOS (MS),AMPU),APLUG (1 .(TXCNTS) ,NTS.1,?),TISO,SIPD A 14520’

600 CONTINUE *74530
C JAN76 *14540
410 CONTINUE AI4550

D (31)-TX (i) *14560
D(32)—SIPD *16570
D(33).TISO *16580

C *14590
C *16600
C OBTAIN NON.COMP*CT FLOW FACTORS *14610

IFLAG.1 *14620
IF (ID(25).GT,0) CALL RAOCSD (IFLAG,NCJ.CAMP(1 ),D,ID,NOUTN,SV.CV) *14630%

C *14640
C *14650

420 CONTINUE *14660
RETURN *14670

C A16680
430 FORMAT (1X, F8,4,2F7,4,9F7,2) *14690
440 FORMAT (1X.6E13.6) *74700
450 FORMAT 11X,3HNCJ,515) A 14710
460 FORMAT ()X,7E11,4) *16720

END *16730.
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‘DECK AXIAL
SUBROUTINE AXIAL (X1 .BV,CV) AJ 10

I IF (X1.GT ,13.85) GO TO 10 AJ 20
I BVSX1/13.5 AJ 30
I C V — ,022’Xl AJ 40

60 70 20 AJ SO
10 CONTINUE A.) 60

BVs 1,0.(X 1.13. 85)’0.55/(26.0” 13.85) A.) 70
SV.BV’1,559874 A.) 80
CVUO. A.) 90

20 CONTINUE AJ 100
RETURN A.) 110
END A.) 120. 
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‘DECK SLOC
SUBROUTINE SLOC (XS.X1,BV,CV.G,XOS,NSL. O) AK 10

DIMENSION X OS ( 1)  AK 20
DIMENSION U160) AK 30
DATA U( 1) , U(2 ) ,U(3) , U(4 ) ,U(5)’ ,U(6),U(7),U(8hU~9),UU0),U(11), AK 40

IU(12),U113) .UU4),U(35),U(16) ,U(17),U(18) ,U(19) ,U(20),U(21).(J(22) , AK 50
2 U( 23).u(24),.,9 ..98 199 ,.968865..9481, .9tBs9,.8774h;82371, AK 60
3 ,757455,.67936,.67,,66295,,6,,591905,,5,.40809$,,3206435, AK 70
4 ,2425485,.17 62325,.1225905,.081409,.05354h.0313374,.0180080, AK $0
5 .01/ AK 90
IF (CV.EO,0.) GO To 70 AK 100
ZF ~XZ.G7.8.01) GO TO 40 AK 310
PMOEL.1...022’X1.,12185’X1 AK 120
XOS (1)s2,’XS AK 130
RDEL* (RM DEL—XOS ( 1))/9 .  AK 140
00 10 IOEL.1,9 AK 150
X OS ( IDEL.j ) .XOS(IDEL).PDEL AK 160

10 CONTINUE AK 170
RDEL.,2437’X1/20. AK 180
00 20 IOEL—1 0.17 AK 190
XOS(IDCL.1) XOS (IOELJ’ROEL. AK 200

20 CONTINUE AK 210
S XOS(19).1.— ,001007615’X1 AK 220

XOS (20) 1. AK 230
XOS(21)a1..,00872375*X1 AK 240
XOS (22)—XOS(18).RDEL AK 250
00 30 IDEL.22.32 AK 260
XOS (IDEL.1).XOS(IOEL).ROEL AK 270

30 CONTINUE AK 280
NSLO.33 AK 290
RETURN AK 300

40 CONT INUC AK 310
XOS(1).2.0.XS AK 320
RDEL.0.243T.X1/20.o AK 330
P4MAX.(1.0.0.022.X1..XOS(1))/ROEL AK 340
XOSINUAX.5).1.0.O.022’Xl AK 350
XOS(2).XOS (P4NAX.5) _NMAX’RD (L AK 360
NOUNWNMAX— 1 AK 370
00 50 IDUM.2,NDUM AK 380
XOS (IDUM.1).XOS (IDUM).RDEL AK 390

SO CONTINUE AK 400
XO S(NMAX.1) .1,0—O ,00 1007675’X 1 AK 410
XOS (NUAX.2) 1,0 AK 420
XOS(NMAX.3).1,0.0.00672375’Xl AK 430
XOS (NMAX .4).XOSCNMAX).RDEI. AK 440
NDNIN.NMAX.5 AK 450
NDMAX .NMAX.14 AK 460
DO 60 IDUM.NDMIN,NDMAX AK 670
XOS (IDUM.1).XOS(IDUM).RDEL AK 480

60 CONTINUE AK 490
NSt.OUNMAX.1S AK 500
RETURN AK 510

70 CONTINUE AK 520
NSLOU24 AK 530
DO 80 I.1,IISLO AK 560
XOSII).BV’SORT(ALOG(1,/U(1))) AK 550
1F (XOS(I),LE.XS) XOSII)e1.1’XS AK 560

SO CONTINUE AK 570
RETURN AK 580
END AK 590.
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‘DECK yELl
SUBROUTINE VELT (X, .4,,Ja.ev,cv,.,xMc,x!c,IcC) Al. 10

DIMENSION XMCCZi At. 20
DIMENSION XTCt1) AL 30

— COMMON/ F JET/IFJ,rJuT,F.)TT,pJRT,FJSV,vJCV AL. 40
REAL M AL SO
DATA SPI/1,7724538/ *1. 60

VRT.0.0 AL 70
- -  GMM.(G.1,)/2, AL SO
- 

- TJX.TJR.FJTT.GMM’(M.FJUT)’(M.FJUY) AL 90
FJTJX.FJTT.(1..614M.FJUT.FJUT) AL 100
iF (CV.EO,0,) GO TO 180 AL 110

C *1. 120
C *1. 130

XN (ABS(X).1..CV)/BV AL 140
IF (XN.&T.10.) GO TO 10 AL 150
IF (XN.%,T.—1O,) GO TO 70 AL 160
VR.O.5’(1..ERF (xN)~ AL 170
XMC(1).(M.FJIJT)ØVR AL 180
XTC (1 )PFJTT.GMM’XMC (1) ‘*MC (1).VP’T.JX AL 190
IF (ICC,EO,),AND.1yJ.EQ ,0) RETURN AL. 200
IF (1FJ.EO,0) GO TO 90 AL 210
GO TO 30 Al. 220

C *1.230
C AL 240

10 00 20 1 1.ICC AL 250
X7C(I)u0. AL 260

20 XMC (I)S0.0 AL, 270
X7C(1).1, AL. 280
IF (IFJ.EO.O) GO 70 60 AL 290

C *1.300
C *1. 3)0

30 CONTINUE AL 320
XX.(ABS(X)/FJRT.1..FJCV)/FJB V AL 330
IF (XX.GT.10.) GO 70 60 AL 340
U (XX.LT.—1O.1 GO TO 50 AL 350
VRT.O,S’U.—ERF(XX)) AL. 360
XP4C(1)BFJUT*VRT.XMC(1) AL 370
IF (XTC U),EO.1.O) XTC(1).1,0.GMM’XMCU)’XMC(1).VRT4FJ!JX Al. 380

40 CONTINUE AL 390
IT (ICC,EO.1) GO T~ 60 AL 400
IF (XN.GT,10.,AND .CV,NE,0,) GO TO 60 AL 410
IF (XN.GT.4.,AND.Cv,EO,O,) GO TO 60 AL 420
IF (CV.E Q.O,) GO 10 210 AL. 430
00 TO 90 Al. 440

C *1.450
C AL. 460

SO CONTINUE AL 470
XMC (1)uFJuT.XMC(1) AL. 480
IF I XTC(1).EQ.1,0) XTC (1).TJTT AL 490
VRT 1, AL 500
GO TO 40 At. 510

60 CONTINUE AL 520
RETURN AL. 530

C *1.540
C *1.550

TO XMC(1).M AL 560
XTC(l)’TJR AL 370
IF (ICC4Q,1) RETURN AL 580
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DO 80 £.2,!CC Al. 590
XTC(I)’O. AL 600

SO XMC(I)a0.0 Al. 610
RETURN AL 620

C *1.630
C AL 640

90 CONTINUE AL 650
XMC (1)RVR AL 660
XMC (2) 1. AL 670
IF (ICC ,GT.2) XMC(3).2.’XN AL 680
NSICC.1 AL 690
IF (N.2 120.120.100 AL 700

100 00 110 I.3,N AL 710
110 XMC (I.1).2.’XN*XMC (I).2.*(I.2)’XMC(I 1) *1.720
120 EP.EXP(.XN’XN) AL. 730

FACT.EP/SPI AL 740
DO 130 1.2.1CC AL 750
FACT..FACT/BV AL 760

130 XMC (I)~ FACT*XMC (I) 
AL 770

C FORM DER. OF VEL. RATIO AL 780
00 150 NO.2,1CC AL 790
XTC(ND).0. AL 800
AFAC.1, AL 810
DO 140 NOR.1,ND AL 820
INDR.ND—NDR.1 AL 830
XTC (ND) XTC (ND) .ATAC*XMC(INOR)*XMC(NDR) AL 840
APAC .AFAC .(ND—NDR)/NOR AL $50

160 CONTINUE AL 860
150 CONTINUE AL $70

DO 160 NO.2,1CC AL 880
XTC(ND)a.GMM*(M.FJUT)*IM.FJUT)*XTC(ND)*XMCIND)’TJX AL 890

160 CONTINUE AL 900
DO 170 1.1.1CC AL 910
XMC ( I).(M.FJUT)’X MC(I) AL 920

110 CONTINUE AL 930
XMC(1).TJUT’VRT.Xt4C (1) AL 940

C F.) GRADIENTS NOT INCLUDED Al. 950
RETURN *1. 960

C *1.910
C AL 980

180 CONTINUE AL 990
XNSX/BV *1.1000
IF (XN,GT .4.) GO 10 190 *1.1010
VR.EXP(.XN*XN) *L1020
XMC(1).(M.FJUT)*VR AL1030
XTC(1).FJTT.GMM*XMC(1)’XMC (l).VR’TJX AL.1040
IF IICC.EO,1.AND.IFJ.EQ,0) RETURN AL1OSO
IF (IFJ.E Q.0) GO T~ 210 

*1.1060
GO TO 30 *1.1070

C AL1O8O
C A L1090

190 DO 200 1.1,1CC *1.1100
XTC(I).0. AL 11IO

200 XMC(I).O. *1.1120
XTC (1) 1. AL1130
IF (IFJ,E Q.0) RETURN *1.1160
GO TO 30 AL11SO

C AL1160
C *1.1170
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210 CONTINUE *11180
XMC(1) 1. AL.1190
XMC (2).2,’XN AL.1200
IF (ICC—2) 240.240 .220 AL1210

220 DO 230 1.3,1CC AL1220
230 X 4C(I).2.’XN’XMC(I.l) —2,’(I.2) ‘XMC(I.2) AL1230
240 FACT—VP AL1240

DO 250 1.1.1CC AL1250• XMC(I).FACT’XMC(I) AL1260
250 FACT..FACT/BV AL1270

DO 270 NO.2,1CC AL.1280
XTC(NO)—O, AL1290
AFACu 1 , AL1300
DO 260 NDR .1,ND AL1310
INOR.NO—NDR.1 AL1320
XTC (ND).XTC(ND).AFAC .XMC(INDR)’XMC (NDR) *1.1330
AFAC .AFAC’ (ND—NOR ) /NDR AL 1340

260 CONTINUE AL1350
270 CONTINUE AL1360

DO 280 NO.2.1CC AL1370
XTC (ND)..GMM’(M.FJUT)’(M.FJUT).XTC (NO)•XMC U4D)’TJX AL1380

260 CONTINUE AL1390
00 290 1.1,1CC AL1AOO
XMC (I).(U.FJUT)’XMC(I) AL1410

290 CONTINUE AL1420
XMC (1) FJUT’VRT.XMC (l) AL143O

C F.) GRADIENTS NOT INCLUDED AL1440
RETURN AL 1450
END AL1460.
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‘DECK (PT
FUNCTION ERF(XN) AM 10

C ERROR FUNCTION RATIONAL APPROXIMAT ION 7.1.27 OF NBS (ABRAMOWITZ) AM 20
DATA SPI,A1,A2,A 3.A4/1.7724538,,27$J93,,230389,,000972,,078108, AM 30

XA—AB S (XN) AM 40
X1 .XA AM 50
X2.XA’Xl AM 60
X3 $A’X2 AM 70
X4.XA’X3 AM 80
XRF.1,.41’X1.42’x2.A3 X3.A4’X4 AM 90
(PF* 1.— 1./ (X RF’XRF ,X RF’XR F, AM 100
3F (XN .LT ,0.) EPF—— ER~ AN 110RETURN AM 120
END AM 130.
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‘DEC K CRIT 
- 

-

SUBROUTINE CR71 (Y,M,TJP,BV .CV,G,CAP4G ) AN 10
DIMENSION Y MC( 3~ AN 20

I DIMENSION YTC 3~ AN 30
- !C C 3  AN 40

- i DO 10 N.1,1O AN 50
- CALL VELT (Y,M,TJR ,BV.CV,G,YMC.YTC,ICC) AN 60$

— YX.V.U.— YMC (1).CANG)/(YMC (2)*CANG) AN 70
IF (A R S ( Iyx Y ) / Y x ) .LT . .O03)  GO TO 20 AN 80
YSYX AN 90

10 CONTINUE AN 100
V 0 .  AN 11 0

20 RETURN AN 120
— (NC) AN 130—
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‘DECK RABC - -

SUBROUTINE RABC (N ,RO,DFC,KRO,KRO,RADM.BCN5,BCWS,RPRES,IERDS) AO 10
COMPLEX CMPLX *0 20
COMPLEX J,HND.J~D AO 30
COMPLEX KRO,KRD,RADM,BCNS.BCWS,RPR(S AO 40
COMPLEX Z.BJ.Y AO 50
COMMON/EP/ IERX AO 60
COMNON/BUG/ IDBUG AO 70

IERDS.O *0 80
J.(0..1.) *0 90

— Z RO’KRO AO 100
*0 110

CALL CBESL 1 (Z ,N,8J,D.IERDS) *0 1205
IF (IERDS.NE.0) RETURN AO 130
CALL CBESL2 (Z,N.Y,IERDS) *0 140%
IF (IERDS.NE.O) RETURN AO 150
RPRESsBJ—J’Y *0 160
CALL CBESL1 (2,N.1,BJ,D.IERDS) AO 1705
IF (IERDS.NE.0) RETURN AO 180
CA LL CBESL2 (Z,W.1,Y.IERDS) AO 1905
jF (IERDS, NE.O) RETURN AC 200
HND.—(BJ—J’Y).N’RPRES/Z *0 210
RA DM Z’HND/RPRES A0 220
Z.DFC’KRD AO 230
IF ( F LOAT N.1) .GT.250. ’CABS( Z .Z ))  GO TO 10 A0 240
CAL L CBESL1 (Z ,N,BJ,O.IERDS) AO 250$
IF (IERDS,NE,0) RETURN *0 260
BCNS.BJ A0 270
CALL CBESL1 (Z,N.1,BJ,D,I(RDS A0 280$
IF (IEROS.NE.O) RETURN - AO 290
JND..BJ.N’BCNS/Z AO 300
BCNS Z’JND/BCNS *0 310
RETURN A0 320

30 BCNS.N—Z*Z/(2, ’(N.l))  A0 330
RETURN *0 340
END *0 350-
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‘DECK CRESLI
C •*,*,, .,.,,,,, *., ,.,*.*,,,..,,,e ** .,*,* ,***4**,..,,*,~~~,,,,,,.. AP 10
C BESSEL FUNCTION OF COMPLEX VARIABLE S • AP 20
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ AP 30
C AP 40

SUBROUT INE CBESL1 (CX,N,C8J,D,IER) AP 50
COMPLEX CX ,CALP HA ,CBJ,CFM1,CRPREV,CFM ,CBMK,CS AP 60
COMNON/BUG/ IDBUG AP 70

IF (IDBUG.EO,1) WR ITE (6,80) AP 80’
CBJ.(O..O.) A P 90
IF (N.LT,0) IER.1 AP 100
IF (N,LT ,O) RETURN AP 110
X CAB S( CX ) AP 120
YRA !MAG ( CX ) AP 130
IF (X,EQ.O.O,AND,y.EQ.O.O) IER 2 AP 140
IF (X.EO,O,O,AND,V~EQ,O.O) RETURN AP 150
IF (X.LE,15,) NTEST.20..10.’X—X”2/3. AP 160
IF (X.LE.15,) GO TO 10 AP 110
NTEST.90,.X/2. AP 180

10 IF (N .GE.WT EST) 1ER 4 AP 190
IF (N.GE.NT EST) RETURN AP 200
IER.O AP 210
N1 N.1 AP 220
CBPREV .(0,.0.) AP 230
IF (X ,LT,5,) MA.X.6. AP 240
IF (X .LT.5.) GO TO 20 AR 250

AR 260
20 NB.N.X/4.2 AP 270

MZERQ*MAXO(MA ,M9) AP 280
MMAX .NTEST AP 290
IF (MZERO,GE.MM*X.2) MMAX.MZEPO.3 AR 300
DO 70 M.MZ(PO,MMAX,3 AR 310
CFM1 (1,E—28,1.E—2 8) AR 320
CFM~~(0,,0,) AR 330
CA LPHA U(0,,0.) AR 340
IF (M,(Q.(M/2)*2) fl——i AP 350
IF (M .(Q,(M/ 2)’Z~ GO TO 30 AR 360
JT 1 AR 370

30 M2.M.2 AP 380
00 60 K—1 ,M? AR 390
MK.M.K AP 400
CBMK.2..MK.CFN1/CX_CFM AP 410
CFI4.CFNZ AP 420
CFM1—CBMK AP 430
IF (MK —N—3 ) 50.40,50 AR 440

40 CBJ.CBMK AP 450
50 JT.—JT AR 460

CS.1.JT AR 470
60 CALPMA CA LPHA.CBMK.CS AR 480

CBMK 2..CFM1/CX—CFN AP 690
IF (N,EO,O) CBJ~CBMK AR 500
CALPHA.CALPHA.CBMK AR 510
CBJ.CBJ/CALPHA AR 520
ACBJ.CABS (CBJ) AP 530
ER1.(REAL(CBJ)— REA L(CBPREV) ) /ACBJ AR 540
ER2.(A IMAG(CBJ) .A IMAG(CBPREV) )/AC BJ AR 550

C (P1 • (REAL (CBJ) • REAL(CBPR (V)) / REAL (CBJ) AR 560
C (P2 • AI NAG CBJ) — AIMAG (CBPREV)) / AIMAG(CBJ AP 570

IF (AB S(ER 1) .GT .D) GO TO 70 AP 580
IF (ABS(ER 2) .GT .D) GO TO 70 AR 590
RETURN AP 600

70 CBPREV C BJ AR 610
1ER.3 AP 620
RETURN AP 630

C AP 640
80 FORMAT (1X,4HCBE1) AR 650

(NO AP 660—
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‘DECK CBESL2
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *0 10
C C B E S L 2  ‘ AG 20
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *0 30
C A0 40

SUBROUTINE CBESL2 (X,N,BY,IER) AG 50
C COMPLEX CSQRT,CsIN,CCOS,CLOG *0 60

COMPLEX 1, P0. 00, P1, 01. A , 8. Y0, Yl. XX, X2. T(RM, AG 70
T S. VA , YB, YC AG 80

COMPLEX X, BY AG 90
COMNON/BUG/ !DBUG *0 100

IF (IDBUG.EQ.1) WRITE (6 .200) *0 110’
IF (N) 180.10.10 AG 120

10 I(P 0 AG 130
IT (CABSIX )) 190,390,20 *0 140

20 P1—3.141592653 *0 150
IT cCABScX)— 4.J 40.40.30 *0 160

30 T 4 ./X *0 170
IF (IDBUG.(Q.1) WRITE (6 ,200) *0 180’
P0..3989422793 AG 190
O0...0 124669441 *0 200
P1..3989422819 *0 210
01 .0374008364 

- 
AG 220

A STeT AG 230
B A *0 240
P0.PO— .00 17530620.A *0 250
Q0 00..0004564324’A *0 260
P 1 P 1..00292 18256’A *0 270
OIsQi— .00063904’A *0 280
A .A•A AG 290
PO.PO. ,000 17343’A *0 300
QO—0 O— ,000086979 1•A AG 310
P1.P1.,000? 23203’A AG 320
Gl Qi..0001O64741’A AG 330
A—A’S AG 340

S P0.P0..0000487613’A AG 350
QO.QO..0000342468’* AG 360
P1~P1..0OO05BO7S9’* AG 370
0i 01— .0000398708’& *0 380
A.A’B AO 390
ROaRO..0000173565’* AG 400
00.GO— .0000142078’A AG 410
P1.P1— .0000 2009?’A *0 420
OIaOi..00001622*A AG 430
A.A’B *0 440
PO PO— .0000037043*A AG 450
OO—00..0000032312’* AG 460
Pi.P1..000004 2414’A AG 470
O1.01— .0000036 594’A AG 480
A-SOPTI2 . ’PI) AG 490
B.4.•A AG 500
po.A’po AG 510
00 B’OO/X AG 520
P1.A’Pl *0 530
OI.B’Oi/X AG 540
ASX—RI/4. AG 550
B CSORT (2,/(PI’X)) AG 560
Y0.B’(PO’CS IN(A )e OO ’CC O S (A ) )  AG 570
YI.B’C—P1’CCOS (A)401.CS!N(A)) AG 580
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IF (IDBUG,EQ.1) WRITE (6.200) AG 590’
GO T0 9~ *0 600

40 XX•X/2. *0 610
X2 .XX’XX AG 620
1.CLOG(XX ’.5772156649 AG 630
SUM.0. AG 640
TERM.T *0 650
Y0•T AG 660
DO 70 L.1,15 AG 670
IF ( 1—1) 50,60,50 AG 680

50 SUM .SUN.i./FL0AT (L~ 1) AG 690
60 FL.L AG 700

15.1—SUM AG 710
TERMu (TERM’(—X2)/FL”2)’(1.~ 1,/(FL’TS)

) *0 720
70 Y0.Y0.TERM AG 730

TERM.XX’(T—,S) AG 740
SUM.0, AG 750
Y1.TCRM AG 760
00 80 L.2.16 AG 770
SUN.SUM.1,/FLOAT(L 1) AG 780
TL.L *0 790
FL1.FL—1. AG $00
TS.T.SUM AG 810
TERM. ( T ERM*(—X2 )/ (FL1’FL)) ’ ( (TS~.5/Ft.)/ (TS.,5/FL1)) AG 820

80 Y1.Y1.TEWM AG 830
P1~2’2,/RI *0 840
YO.9I2’YO AG 850
Y1..RI2/X.R12’Yl *0 860

90 IF (N—i) 100,100.130 AG 870
100 IF (N) 110.120.110 AG $80
110 BY Y1 AG 890

S GO TO 170 AG 900
120 BY.Y0 AG 910

GO TO 170 AG 920
130 YA .YO AG 930

YB.Y1 AG 940
K 1  AG 950

160 T.TLOAT(2’K)/X *0 960
YC.T’YB—YA AG 970
K Kel *0 980
IF (K— N) 150.160.150 AG 990

150 yAuYB AG1000
YB YC A01010
GO TO 140 AQ1O2O

160 SY YC AG 1O3O
170 RETURN *01040
180 IERS1 AG1OSO

RETURN A01060
190 IER 2 *01070

RETURN *01 080
C A01090
200 FORMAT (IX,4HCBE2) A01100

(NO *01110.
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•DECK IDERY
SUSROUU~JC IOERY (DERY.1E14P,NDIM.pRP4Y,Icc, AR 10

DIMENSION DERY (1),PRMT(1) AR 20
DO 10 I.1,P10114 AR 30
DERY (I)sTEMP AR 40

10 CONTINUE AR 50
ICC~ 3 AR 60
IF (IFIX(PR MT(7)).EQ,0) ICC.t AR 70
RETURN AR 80
END AR 90—

II
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‘DECK HPCL
5U8ROUTINE I4PCL. ~PRMT,Y,DERY,N0IM,IP$LF,~FCT,rCT,OUTP.AYZ,A,X) A 10
DIMENSION PRMT U),y(1),OERYU),AUX ( 6,1),AU),BT(6) A 20
00 7 0 40 A 30

C A 40
C THIS PART OF SUBROUTINE HPCL COMPUTES THE RIGHT HAND SIDE DERY OF A 50
C THE GIVEN SYSTEM OF LINEAR DIFFERENTIAL EQUATIONS, A 60

10 CALL AFCT (X,A,Y) A 70S
CALL FCT (X,DERY) A SOS
DO 30 Mu1,NOIM A 90
LL.M.NDIM A 100
HS.0. A 110
DO 20 Lul,NDIM A 120
LL .LL.NDIM A 130

20 HS.HS.A(LL).y(L) A 140
30 DERY (M).HS.DERY (M) A 150

GO TO (90,420,440,460,190,260,290,560,b00,750,770,320), 1SW2 A 160
c * 170
C POSSIBLE BREAK—POINT FOR LINKAGE A 380
C * 190

40 Ne~ A 200
IJ.1 A 210
IHLF.0 A 220
XRPRM’T(l) A 230
4aPRM~ (3) A 240
PRMT(5).0, A 250
DO 50 Isl,NDIM A 260
AUX (16,I).0, A 270
AUX (15,I)RDERY (I) A 280

50 AUX(1,I)UY(I) A 290
IF (Mø(PRMT(2).X)) 70.60,80 A 300

C A 3 1 0
C ERROR RETURNS A 320

60 INLFSI2 A 330
GO TO 8O * 340

70 IHLF~ 13 A 350
C * 360
C COMPUTATION OF DERY FOR STARTING VALUES A 370

80 ISW2~ 1 A 380
GO TO IO * 390

C * 400
F C RECORDING OF STARTING VALUES * 410

90 CALL OUTP (X,Y,DERy,IHLF,NOIM ,PRMT) A 4205
IF (PRNT(S)) 11G,1öO.110 A 430

100 IF (IHLF) 120,120,110 A 440
110 RETURN A 450
120 DO 130 Ia1,NDIM A 460
130 AUX (B,I)aDERY(I) A 470

C A 480
C COMPUTATION OF AUX (2,I) A 490

ISW1a1 A 500
GO TO 400 A 510

C A S20
140 XsX .H A 530

DO 150 I.1,NDIM A 540
iso AUX 2,1 .YU) A 550

C A 560
C INCREMENT H IS TESTED BY MEANS OF BISECTION A 570
160 IHLF.!HLF.1 A SSO
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XsX—H A 590
DO 170 !u1,NDI M A 600

170 AUX (4,I).AIJX (2,I) A 610
Hc,5’M A 620
Ns 1 A 630
ISW1•? A 640
GO TO 400 A 650

C * 6 6 0
180 X.X .H A 670

ISW2~5 A 680
GO TO 1O * 690

190 Ns2 A 700
00 200 I.1,NDIM A 710
AUX (2 ,I) .Y ( I)  A 720

200 AUX(9,I) .DERY(I) A 730
ISW 1 3 A 740
60 70 400 * 750

C A 760
C COMPUTATION OF TEST VALUE DELT A 770
210 DELT.O, A 780

DO 220 Is1,NDIM A 790
C 118 DELT.DELT.AUX (15,I)eABS (Y (I)—AUX (4,I)) A 800

IF (Y(I),EQ,0.0) Go TO 220 A 810
DELTSDELT.AUX(15,I)*ABS (Y ( I)—A UX(4 , I)  ) /Y ( I) )  A 820

220 CONTINUE A 830
OELTU,06666667•DeLT A 840
IF (ABS(DEL.T).PRMT~4)) 250.250.230 A 850

230 IF (IHLF.10) 160,240,240 A 860
C * 870
C NO SATISFACTORY ACCURACY AFTER 10 BISECTIONS. ERROR MESSAGE, A eso

240 IHLFsll A 890
A 900

GO TO SO A 910
C A 920
C SATISFACTORY ACCURACY AFTER LESS THAN 11 BISECTIONS A 930

250 XsX .H A 940
ISW2~6 A 950
GO TO 1O * 960

260 DO 270 I.1.NDIM A 970
AUX (3,I) .Y(I) A 980

270 AUX (10,I).DERYU) A 990
NR3 *1000
ISW1~ 4 A lO lO
GO TO 400 *1020

C *1030
280 NS1 *1040

X.X.H A 1OSO
ISW2~7 *1060
GO TO 10 A1073

290 XsPRMT( 1) *1080
00 300 I.1,NDIM A1090
AUX ( 11, I) RDERY(I) A l lOD

300 Y(I).AUx (1,I).H.(,375*Aux(8,I) .,7916667’AUX 9,I)..2083333*AUX(10,I A l i lO
1). .04 166667*OERY(I)) *1120

310 X.X.H A1130
N•N.1 *1140
1SW2.12 *1150
00 TO 10 A 116O

320 CALL OUTP (X ,Y,DERY ,IHLF,NDIM,PRMY ) *1170%

93

— - - 
‘~ _____________ J~~ - 

_
~~~~i~ ~~~~ —

-- —=-
~~~~~~~

.. — s——



__________________ - —V ---- -, 
~~~~~ _______________________ - p.

~~~~~~~~~

IF (PR MT (5)) 110,330,110 A iLBO
330 IF (4—’~) 340,480,480 *1190
340 DO 350 I.1,PIDIM A 1200

AUX (N,I)a y( I) £1210
350 AUX (N.7,I)sD(PY(I) A1220

IF (N—3) 360,380,480 £1230
C *1240
360 DO 370 I.1,NDIM A1250

DELT~ AUX (9,I).Aux (9,I) A1260
DELT—DELT .DELT *1270

370 Y(I)~~AUX (1,I) ..3333333’H’(AUX (B,I) .DELT.AUX (10,I)) *1280
GO TO 310 A1290

C A1300
380 DO 390 !.1,NDIM *1310

DELT.AUX (9,I).AUX(1O,I) A1320
DELT—DELT.DELT•DELT *1330

390 Y (I).AUX(1,I)..375.H*(AUX (8,I).DELT.AUX (11,!)) A1340
GO 70 310 *1350

C A1360
C THE FOLLOWING PART OF SUBROUTINE HPCL COMPUTES BY MEAN! OF A1370
C RUNGE—KUTTA METHOD STARTING VALUES FOR THE NOT SELr~STARTING A1380
C PREDICTOR—COR RECTOp METHOD, *1390
400 ZSX *1400

DO 410 Is1,NDIM *1410
XX.H’AUX(N.7,I) A1420
AUX(5 ,I)SXX A 1430

410 Y(I)5AUX (N,1)..4’Xx *1440
C XX IS AN AUXILIARY STORAGE LOCATION £1450
C *1460

X~Z..4’H A1470
ISW2.2 A1480
GO TO 10 A 1490

420 DO 430 I~~1,NDIM A1500
XX~H’DERY(I) AiSlO
AUX (6,I)UXX *1520

430 Y (fluAUX(N,I).,2969776.AU~~5,I)o,1587596.XX £1530
C *1540

X2 .,4557372’H a~~~ o
ISW2.3 *1560
GO TO 10 *1570

440 DO 450 Is1,NDIM *1580
XX—H’DERY (I) A1590
AUX (7,I)~ XX *1600

450 Y(I)UAUX(N,I) .,218jQ04~AUX (5,I).3.0SO965*AUX(6,I) 3,$3?86S*XX A1610
C £1620

X.Z.H *1630
ISW2.4 A1640
GO TO 10 *1650

460 00 470 I.1,NDIM *1660
470 Y (J ).AUX(N,I) .,1747603.AUX(5,I).,551480?.AUX(6,I) .1.205536*AIJX(7,! A1670

1).,1711848’H.DERYU) *1680
X•Z *1690
GO TO (140,180.210,280), ISW1 A1700

C A1710
C POSSIBLE BREAK .POIpjT FOR LINKAGE A1720
C *1730
C STARTING VALUES ARE COMPUTEO. *1740
C NOW START HAMMINGS MODIFIED PPEDICTOR.CORRECTOR METHOD. *1750
48Q !STEPs3 A1760
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• 490 IF (N.8) 520.500,520 Au ra
C *1780
C N.e C~ JSES THE ROWS OF AUX TO CHANGE TH~ IR STORAGE LOCATIONS *1790
500 DO 510 N.2,7 A1800

00 510 t.1,NDIM *1810
AUX (N.I,I).AUX(N,I) *1820

510 AUX(N.6,I).A UX (N.7 ,I) *1830
N.? *1840

C *1850
C N LESS THAN 8 CAUSES N.1 TO GET N *1860

520 N—N.1 £1870
C A1880
C COMPUTATION OF NEXT VECTOR Y A1890

DO 530 I.1,ND!M *1900
AUX (N.),I).Y(I) *1910

530 AUX(N.6,I).DERY(I) *1920• XSX .H *1930
540 ISTEP.ISTEP.1 *1940

00 550 I.1,NDIM *1950
DELT.AUX (N—4,I) .1.333333’H* (AUX (N.6,I) .AUX (N.6,I).AUX(N.5,I).AUX(N *1960
1.4,I).AUX(N.4,I)) *1970
Y (I).DELT.,9256198.AUX(16,I) *1980

550 AUX(16,I).DELT *1990
C PREDICTOR IS NOW GENERATED IN ROW 16 oF Aux, MODIFIED PREDICTOR *2000
C IS GENERATED IN Y. DELT MEANS AN AUX ILIARY STORAGE, A201 O

ISW2.8 *2020
GO TO 10 *2030

C DERIVATIVE OF MODIFIED PREDICTOR IS GENERATED IN DERY *2040
C *2050
560 DO 570 I.1,NOIM £2060

DELT..125.9,øAUX N~ 1,I,.AUX(N.3,I).3,’H*(DERY (I).AUX (N.6,I).AUX(N *2070
i.6,I).AUX(N.5,I))) *2080
AUX(16,I).AUX (16,I)—DELT A2090

570 Y(I)s~ELT..07438017’AUX(16,I) *2100
C *2110
C TEST WHETHER H MUST BE HALVED OR DOUBLED *2120

OELT O. *2130
00 580 I.1,NDIM £2140
ir (Y(I).EQ.0.0) GO TO 580 £2150

C 310 DELT.OELT.AUX (15,I).ABS AUX (16,I)) *2160
DELT.DELT.AUX (15,I).ABS (AUX (16.I),Y(I)) *2170

580 CONTINUE *2180
IF (A9S (DELT)—PRMT~4)) 590,720,720 *2190

• 
- C £220 0

C H MUST NOT BE HALVED. THAT MEANS Y(I) ARE GOOD. £2210
590 ISW2.9 *2220

GO TO 10 *2230
600 CALL OUTP (X,Y,DEPY,I+4LF,NDIM ,PRMT) *2240%

IF (PRMT(5~~ 620,610,620 *2250
610 IF UHLF—11+ 630,620,620 A2260
620 RETURN *2270
630 IF (H.(X—PRMT (2))~ 640,620,620 *2280
640 IF (ABS(X—PR MT(2))~~.~ ’ABS(H)) 620,650,650 A2290
650 IF (ABS (DELT)— ,02*PRMT(4)) 660.660 .490 *2300

C *2310
C *2320
C M COULD BE DOUBLED IF ALL NECESSARY pp~c((o!NG VALUES ARE *2330
C AVAILABLE *2340

660 IF (IHLF ) 490,490,670 *2350
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670 IF (N.7) 490,680,680 A2360
680 IF (ISTEP.4) 490,690,690 *2370
690 IMOD.ISTEP/2 £2380

IF (ISTEP.IMOD—IMOD ) 490,700,490 *2390
700 H.H.H £2400

IHLF.IHLF.1 *2410
ISTEP.0 *2420
DO 710 I.1,NDIM *2430
AUX (N—1,I).AUX (N—2,I) *2440
AUXU4—2,I).AUX (N—4,I) *2450
AUX (N—3,I).AUX (N—6,I) *2460
AUX(N.6,I).AUX(N.5,I) *2470
AUX (N.5,I).AUX (N.3,I) *2480
AUX (N .4,I)~ AUX (N.1,I) *2490
DELT.AUX (N.6,I).AUx(N.5,I) *2500
DELT.DELT.DELTiDELT *2510

710 AUX (16,I).8,962963.(y(I)—AUX(N.3,I) )—3.361111*H*(DERY (I).DELT.AUX ( *2520
1N.4,I)) *2530
GO TO 490 *2540

C *2550
C A2560
C H MUST BE HALVED *2570
720 IHLFS!HLF.1 A2580

IF (IHLF—10) 730,730,590 A2590
730 H.,5*H A2600

ISTEP.0 *2610
DO 740 I.1,NDIM *2620
Y(I)*.00390625’(80 ’AUX (N—1,1) .135..AUX (t1.2,I) .40..AUX (N.3,!) .AUX ( *2630

lN~4,I ).,1171875.(*UX(N.6,I).6,.A~ X N.5,I).AUX(N.4,I))*N *2640
AUX (N~4,I).,O0390625*()2,.AUX(N.1,I) .135,*AUX Na2,fl.1O*,•*UX N~3, *2650

• 1I).AUX (N—4,I )— .0234375.(AUX(N.6.I .18,’AUX (N.5,I)—9,*~UX (N.4,I))’ £2660
• 2$ A2670

AUX (N—3,I)SAUX (N—2,I ) A2680
740 AUX (N.4,I).AUX (N.5,I) *2690

DEL.X.H *2700
X~DEL.(H.H) *2710
ISW2.10 A2?20
GO TO 10 *2730

750 DO 760 I.1,NDIH £2740
AUX(N—2,I).Y(I) *2750
AUX (N.5,I).OEPY (I) *2760

760 Y (!)SAUX (N—4,I) *2770
X~ X— (H.H) *2780
1SW2 11 *2790
GO TO 10 *2800

770 X~DEL *2810
DO 780 I.1,NDIM *2820
DELT—AUX (N.5, I) .*Ux (N•4, I) *2830
DELT.DELT.DELT.DELT £2840
AUX (16,I).8,962963.(AUX (N—1,I).Y(I, )—3.361111.H.(AUX (N’6,I).DELT.D *2850
1ERYffi) *2860

780 £UX(N.3,I).DERY(I) *2870
GO TO 540 *2880
END *2890—
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•DECK AFCT
SUBROU (INE AFCT (X ,A ,Y) B 10
DIMENSION A (1),Y (1) 8 20

COMPLEX ACF,BCF,CCF ,DCF B 30
DO 10 1.1,16 B 40

10 *(I).0,O 8 50
CALL COEF (X,ACF,BCF,CCF,UCF) B 60%
A (3).REAL (ACF) B 70
A (3)s.A (3) B 80
A ($).A (3) 8 90
A ( 9 )~~Q EAL(BC F) B 100
A(14).A(9) B 110
A (10)SAIH*G (BCF) B 120
A(13).— A( 1O ) B 130
A (7).AINAG (ACF) B 140
A (4)~~—A (7) B 150
RETURN B 160
END B 170—
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•DECK FCT
SUBROUT! NE FCT (X ,F)  C 10
DIMENSION T ( 1)  C 20
F ( 1)~~0. 30

• F (2)s0. ,_ 40
C 50(3)~~u.

RETUR~’1END C 80—
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‘DECK OUTP
SUSROUY!NE OUTP (X,Y,OERY,IHIJ ,NOIM,PRMT) 0 10

DIMENSION Y(1),DERY(1),PRMT(1) 0 20
COMMON YPU(450,g) 0 30
COMPLEX ZDUM,SAVF,SAVFM 0 40

COMPLEX SAV 0 50
COMMON/CRIT/ ICC,RC,x MC( 16 ) ,XT C( 16 ),YC R 0 60
COMMON/SF/ SAVF o 70
COMMON/STYPE/ MTYPS o 80
COMMON/CI/ IR,Iw,NOUT,ICHECK 0 90
COMMON/BIl/ M,KW,CANG,PI,BV,CV,?JR,G D 100
COHMON/JB/ M1,M1D,M1DD,TR,TRD,TRDD o 110
COMMON/BN/ NGEO,NCJ,NUT o 120

COMMON /SRDCSO/ SAV (45O ) 0 130
• REAL M,KW,H1,M1D,M100 - 0 140

XDUM.X 0 150
IF (ICC,GT,3) XDUM.YCR.RC’COS(X) 0 160
IF (XDUM.LT.PRMT (6,.OR .XDUM,GT.PRMT 8)) GO TO 20 0 170
NOUT.NOUT.1 0 180
IF (NOUT,GT,450) W RITE ( IW .50) X 0 190’
IF (NOUT,GT,450) RETURN 0 200
IF (ICC,GT.3) GO To 30 0 210• YPU (NOUT,1)’X 0 220
DO 10 I.1,NDIM 0 230

10 YPU(NOUT,I.1).Y(I).(1.0.M1’CANG)..(MTYPS~3 0 240
SAV (NOUT ).SAVF 0 250

20 CONTINUE 0 260
IF (IFIX (PRMT(7)),EQ.0) RETURN 0 270
IF (NOUT,GT,450) WRITE (6 ,40) X 0 280.
WRITE (IW,50) X,Y (1),Y (3),M1,M1D.TR,TRD,IHLF 0 290’
RETURN 0 300

30 CONTINUE 0 310
SAVFMUSAVP e’(3.MTYPS D 320

• YPU(NOUT,1)UXDUM 0 330
ZDUM.CMPLX YUhY~~~ ,/SAV rM 0 340
YPU(PdOUT,2)aREAL (ZflUM) 0 350
Y PU(NOUT,3)RA !M*G(Z DUM) 0 360
ZDUM .CMPLX (Y (3 ) ,Y (4 )) /SAV F M 0 370
YPU(NOUT,4).REAL (Z DUM) 0 380
YPU(NOUT,5).A IHAG (7DUM) D 390
SAV ( NO U T).SAV F D 400
SO TO 2O 0 410

C 0 420
40 FORMAT ( 1X , ”STORAGE OVERFLOW — TRY LARGER STEP SIZE , X • “,E13,6) 0 430
50 FORMAT (1X,7E11.4,I1) 0 440

END D 450.
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‘DECK COEF
SUBROUTINE COEF (X ,ACF,RCF,CCF,DCF) E 10

C CHECK FOR 2—0 CASE E 20
REAL M,Kw,MI,M1D,MIDD E 30
COHMON/CI/ IPsIW,NOUT,!CHECK E 40
COMMON/BJ/ M,KW ,CANG,PI,BV,CV,TJR,G E 50
COMMON/JB/ M1,M1D,M1DD,TR,TRD,TROO E 60
COMMON/C RIT/ ICC, RC,XMC ( 16) .XTC( 16 ), YCR E 70
COMMON/BN/ NGEO ,NCJ,NUT E 80
COMMON/Sr/ SAVF F 90
COMPLEX SAy, F 100
COMPLEX CMPLX,C EX P E 110
COMPLEX ACF,BCF ,CCF ,DCF,ZERO,FAC,J, WUN,MPHI,CXJJ F 120
COMPLEX MPHIX E 130
COMPLEX TPI4I,TPHIX,CS!G E 140
DIMENSION YMC (3) F 150
DIMENSION YTC (3) F 160

ZERO. 0.0,0.O) E 170
J•(0.0.1.0) E 180
WUN.U.0,O,0) E 190
IF (ICC ,GT.3) GO TO 20 E 200
CALL VELT (X,M,TJR ,BV,CV.G,YMC,YTC,ICC) F 210%
M1.YMC (1) E 220
TR~YTC(1) F 230
IF (ICC .EO.1 GO Tô 10 E 240
IF (X .LT.0.) YMC (2).—YMC (2) E 250
IF (X.LT.0,) YTC (2)u—YTC (2) F 260
MLD.YMC (2) F 270
TRDaYTC 2) E 280
M1DD.YMC(3) F 290
TRDDUYTC (3 F 300

10 CONTINUE E 310
V~ 1.0—M1’CANG E 320
5AVF.CMPLX(V,0.0) F 330
P•V•V/TR F 340
ACF.CMPLX (KWØKW* (P.CANG.CANG) /P,0,0) E 350
IF (NGEO,GT.0) ACF .X.ACF.NCJ.NC J/(X.P) E 360
BCFuCMPLX P,0.0) E 370
IF (NGEO.GT.0) BCF.BCF/X F 380
CCF.ZERO E 390
DCF.ZERO E 400
RETURN E 4 10

20 CONTINUE F 420
MPHI.ZERO F 430
TPHI.ZERO F 440
MPHIX.ZEPO F 450
TPHIX.ZERO E 460
CSIG.RC.CEXP (J’X) E 470
CXJJ.WUN E 480
FAC.WUN F 490
DO 40 JJ•1.ICC F 500
MPHI.MPHI.XMC (JJ)’F*C/CXJJ E 510
TPHI.TPHI.XTC (JJ)*FAC/CXJJ E 520
IF (CABS((MPHI.MPH X)/MPHI).GT.,0001) GO TO 30 F 530
IF (CABS((TPHI.TPN!X)/TPHI),LT,,0001) GO TO SQ F 540

30 CONTINUE F 550
MPHIX.MPHI F 560
TPHIX.TPHI £ 570
FACUFAC’CSIG E 5*0
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xJJ.Jj E 590
CXJJ .CMPLX(XJJ,0,0~ .CXJJ F 600

40 CONTINUE F 610
• STOP 7 £ 620

SO CONTINUE E 630
FAC.WUN— MPHI’CANG E 640
SAVFsFAC £ 650
F AC .FAC’FAC/TPHI E 660
ACF.J.C5IG*KW*KW’ (wUN—CANG’CANG/FAC) F 670

• IF (NGEO,E Q,1) ACF.(YCR.CSIG).ACF.NCJ*NcJ/(FAC.(YCR.CSIG) )‘J’CSIG F 680
BCF.JeCSIG’FAC F 690
IF (NGEO,EO,1) BCF.BCF/(YCR.CSIG) C 700
CCF.ZERO F 710
OCr—ZERO F 720
IF (JJ,E Q.ICC) ICHECKU1 E 730

C WRITE (IW,400) MPHI,TPHI,ACF,JJ,ICC F 740
C 400 FORMAT (1X,6E13.6/1X,2I5) F 7S0

M1.REAL(MPHI) F 760
TR.REAL (TPHI) £ 770
M1D.XMC(2) £ 780
TR0~XTC (2) F 790
M100.XMC (3) F 800
TRDD—XTC (3 F 810
RETURN F 820
END F 830—
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I ‘DECK TRANS
SU8R~UTINE TRANS (ST2.Y.N0 - F 10

DIMENSION ST2(1).Y(1) P 20
• DO 10 I.1,NDIM F 30

Y(I) ST2(I) F 40
10 CONTINUE P 50

RETURN F 60
END F 70.
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‘DECK WRCAL
SUBROUTINE WRCAL (NGFO,Y,RADM,RPRES,FWR0NS ) 6 10

COMPLEX CMPLX 0 20
COMPLEX RADM,RPRES,FWRONS ,WROPISK G 30
DIMENSION Y (1) 0 40

P1.3,141593 G 50
WRONSK (1,,0.) • G 60
IF (‘dGEO.EQ.1) WROIISK CMPLX (0 ..-2./PI) •• 0 70
FWRONS.(CMPLX (Y (l).Y(2)).RA0M.CMPLX(Y(3),Y(4)))’RPRF~ G 80
TWRONS.WRDHSK/FWRONS 0 90
RETURN G 100
END G 110.
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‘DECK TCON
SUBROUTINE TCON (MS,NCJX,NCJNX,TIJ.TX,ECON ,NCON,MXOS) H 10

DIMENSION TIJ (7,I~~,TX(1) H 20
IF (NCJX.EO.NCJNX) GO TO 20 H 30
IF (NCJX,LT,3) GO TO 20 H 40
ICT.0 H SO

L DO 10 1.1.7 H 60
IF (TIJ(I,HS),EQ,0,) GO TO 10 H 70
IF (TX (I)/TIJ(I,MS).LT.ECON) NCON.NCON’l H 80
IF (TX (I)/TIJ(I,MS).LT.ECON/100.) ICT.ICT.1 H 90

10 CONTINUE H 100
IF (ICT ,EQ,7) MXOS.MXOS.1 H 110

• 20 DO 30 1.1.7 H 120
TIJ(I.Ms).TI.J(I,Ms,.TX (r) H 130

30 CONTINUE H 140
RETURN H 150
END H 160.
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‘DECK TSIGN
SUBROUTINE TSIGN (MS,T1J) I 10

DIMENSION TIJ (6,1) I 20
COMMON/CI/ IP.IW,NOUT,!CHFCK I 30

DO 20 1.1,6 I 40
IF (TIJ (I,MS),GT.0 1 ) GO TO 10 1 50
WRITE (IW,30) I,TIJ (I.MS) I 60’TIJ (I.MS).—TIJU,Mç) 1 70
IF (TIJ (I,MS .EQ.0. TIJ (I,Ms,.1, I 80

10 CONTINUE I 90
20 CONTINUE I 100

RETURN I 110
C 1 1 2 0

30 FORMAT (1X,13H ~.SOURCF TYPF,15,2$!S,F13,6) I 130
END I 140—
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‘DECK RADCSD
SUBROUTINE RADCSD (IFLAG,NCJ,WINV,D,ID,NOUTM,RV,CV ) J 10
DIMENSION D(1),ID~ 1).XM(2hXt(2),SLTB(5),A(S,7),TIJ(7.S) J 20
DIMENSION SSIMC5),SSIO(S),SS!Q(5) J 30
COMPLEX C(450,?) J 40
COMPLEX WINV,TRRN,RES j 50
COMPLEX SAV J 60

REAL M,KW J 70
COMMON YPU(450,5) J 80

COMMON /SRDCSD/ SAV (6S0) J 90
COMMON/PSO/ RC,BLTB,CVD J 100

C J i b
RPI.1,772424 ..I 120
CVD—CV J 130
G•0(8) J 140
RSW.D(9) J 150

• RSC.D(1O) .1 160
KW.D(11) .3 170
XKW2 KW’KW J 180
M.D(12) .3 190
TJR D(13) .3 200
CANG.D(14 .3 210
X1.D(16) .3 220
TCOR.D(18) .~ 230
DCOP .D( 19) ~ 240C .3 250
IW.ID 2 J 260
NGEOSIO (3) .3 270
MTYPS.ID(4) .3 280
IWBUID (8) .3 290
NCL.ID(25) .3 300
10.10(26) .3 310

C GO AND FORM SIO,SID IT THIS IS FINAL CALL .3 320
IF (IFLAG ,GT.O) GO TO 70 .3 330
DO 10 IT.1,NCL ~ 340

C SLTB (IT)uD(IT.24)’Xl .3 350
SLTB(IT).D(IT.25) .3 360

10 CONTINUE .3 370
AWINV .CABS(WINV) J 380
RC.RSC’xl.l,O J 390
R99.BV’SOPT (ALOG (1,0/0.99)) .3 400
IF (CV,FQ,0.0,AND.RC .LT,R99) RC.R99 .3 410
IF (RC,LF,2,O’O (4)) RC.2,O’D(4) .3 420
BLTB.O,5’X1.RSW/0.832554611 .3 430
IF (8LTB.LF.0,O) RETURN .3 440
RCBSRC/BLTB .3 450
RFF.BLTB’BLTB/2,0e(FXP(.RCB’RCB).RCB’RPI’(1,O.ERP(RCB))) .3 460
ICC 1 .3 470
CALL VELT (RC,M,TJp,BV,CV,G,XM,XT,ICC) J 480%
XKAPS2.U.0.XM(I)IC*NG)*(1,0.XM (1).CANG)/XT (1).CANGØCANG .3 490
XKAPS2.ABS(XKAPS2) .3 500
IF (NCJ,NE,0) GO TO 30 J sio• DO 20 IT 1,5 .3 S20
DO 20 JS•1,~ J 530

• 20 TIJ (JS,IT)aO .O .3 540
30 CONTINUE ‘~ SSO

C SET UP CNAB FOR ALL SOURCE TYPES .3 560
ICC.? .3 570
DO 40 I.1,NOUTM .3 580
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R.YPU(I,1) Ii 590
CALL VELT (R,M,TJR,BV,CV,G,KM ,XT,ICC ) .3 600%
PRS.1,0—XM(I)’CANG .3 610
PRS.PRS.PRS,XT(1) 

~ 620PO.(C*NG’CANG—PRS).KW’Kw .3 630
PD.—XT (2)/XT (1).2,0.XM(2).CANG/(1.O.XM (1).CANG) .3 640
C(I,1).CMPLX(YPUII,2,,YPLJ(I,3)) J 650
C(I.2).CMPLX (YPU (I,4),YPU(I.5)) J 660
C(I,2)•C(I,2)’PRS/R J 670
TRRN.(PQ.NCJeNCJ/(R.R)).C(j,1).(PD.plGEO/R).C(I,2) .3 680
C(I.3).TRPN— (MTYP5.3) *XM(2)*CANG, (1.O~ XM(1).CANG) ‘C( 1,2) .3 690
C(I,4) NCJØC (I,1)/R .3 700
C (I,6) (C(I,2)—PdCJ.NCJ’C(!,l)/R)/p .3 710
C (I,7) C (I~ 2)
C(I.2).C(I,2).XM (2).CANG.C(I,1)/SAV (I) .3 720
C(I,S) NCJ’(C (I.2)—C (I,1)/R)/R .3 730

40 CONTINUE .3 740
DO 60 IT—1,NCL .3 750
IF (SLTB(1T).Lt .O(b).OR ,BLYB.LT.D(t)) GO TO 60 .3 760
DO 50 JS•i,~ .3 770
CALL !NTPAP (NCJ,YPU (1,1),C (1,JS).NOUTM,SLTB(IT),RES,IERS) .3 780%
IF (CABS (RCS).LE .0,O) RES.(1,E—99,0,0) .3 790
C(IT.JS).RES J 800
C(IT,JS)SC(IT,JS)*AWINV .AWINV J 810
ARG.KW’SLTB(IT)/2,0 .3 820
IF (SLTB(1f).LT,BLTB/b0,0) ARG.0.0 .3 830
C(IT,JS).EXP (ARG’ARG’XKAPS2 ’CUT.JS) .i 840
C(IT.JS) •C( IT,JS)/(REF.SLTB(IT) .SLTB(IT) /2.0) .3 850
TIJ(JS.!T).TIJ(JS,IT).CABS(C(IT,JS)) .3 860
IF (NCJ,NE,0) TIJ(JS.IT).TIJ (JS,IT)aCABS(C (IT,JS)) .3 870

50 CONTINUE .3 880
SIM.10.O’AL.OGIO(CABS(C(IT,l))) .3 890
IF (NCJ.EQ,0) SSIM~IT).S!M .3 900
SIM.SIM.SSIM(IT) ~ 910SID.CABS(C (IT,7)).CABS (C (IT,4)).XKW2’CANG.CANG’CABS(C(IT,l)) J 920
SIDU1O.0*ALOG1OCSID/XKW2 .3 930
IF (NCJ.EQ,O) 5510(17)—SW .3 940
SID.SID—SSI0U1 .3 950
5IQ.CABS(C (IT,3)).CABS (C(IT,6fl.2.O’CAWS(C(It,S)) J 960
SIQUSIQ.XKW2*XKW2’CANG’.4’CABS (C(IT,1) )•2.0•CANG..2SXKW2•(CABS C(I .3 970
1T,2)).CABS(C(IT,4),) .3 980
SIQ.b0.O’ALOGIO (SIQ/(*KW2*XKW2)) .3 990
IF (NCJ,EO,O) SSIQ (IT)•SIO .31000
SIQSSIQ—SSIO(IT) .31010
IF (IO.EQ,0) GO TO 60 .31020
IF (IWB,NE,O) WRITE (IW,)00) ZERS,5LTB(IT),(TIJ(JS,IT),JS.1,7),SIM .31030’
1,SID,SIQ,NC J .31040

• 60 CONTINUE .31050
GO TO 90 .31060• 70 CONTINUE .31070
DO 80 IT.1,NCL .31080
I, (SL.TB(IT).LT.D(1).OR.BLTB.LT.D(1)) GO To 80 .31090
A(IT,1).10.O’ALOG)O (TIJ (l,IT)) .31100
A (IT,2).10,O’ALOG1O (TIJ(2,IT)/(0,5,XKW2)) .31110
A(IT,3).b0,O~AL.OG1O (TIJ(3,I7)/(0.375~ X K W2~XKW2)) .31120
A(IT,4).10,O’ALOG1O (TIJ(4,IT)/(Q.5~XKW2)) .31130
A (IT,5).1Q,0.ALOG1O(TIJ(S,1T)/(O,125’XKW2’XKW2)) .31140
A (IT,6)s10.0•ALOG)o(TIJ(6,IT)/(O,375•XKW2eXKW2)) .31150

T , 7) = lfl .o’~~t..O(, I’~(T Li (7 ,11) / ( ~,ç.~ I(w~~)
SIO.TIJ(3,IT).TIJ(6,IT) .2.O’TIJ(S,IT) .31160
SIQ.SIO.XKW2,XKW2~ (CANG**4)0T1J(1,IT)~ 2,0*CANG CANG *KW2 (TIJ(2,IT .31170
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1).TIJ(4,IT)) .31180
SIQ.10.O’ALOG1O (SIO/(XKW2’XKW2)) .31190
SIO.SIQ.TCOR .31200
SID.TIJ47,IT).TIJ(4,IT).XKW2’CANG~CANG’TIJ(1,IT) .31210
SID.10.O.ALOG1O (SID/XICW2) .31220
SIO SID.DCOR .31230
IF (I0.E0.0) GO TO 80 .31240
IF (IW ,NE,O) WRITE (IW,110) SLTB(IT).(A (IT.JS).JSS1,7),SIQ,SID .31250’

$0 CONTINUE .31260
D(36).A (IT,1) .31270
O(37).SID .31280
D(3$).SIO .31290

90 CONTINUE .31300
RETURN J1310

C .31320
100 F ORMA T (1X ,Il,1I ~~1~~.4~ I5) .31330

• 110 F ORMAT (1X,F3.4,14X,9F7 .2) .31340
END .31350—
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‘DECK INTRAP
SUBROUTINE INTR AP (NCJ,R.CNAB,NOUTM,SLTB,RtS,IERS) K 10

COMMON/PSD/ RC,BL.T8,CVO K 20
DIMENSION R (1) K 30
COMPLEX CNAB(1) .YIN(’50) .YOUT(450) ,RFS K 40
IERS.0 K 50
RMIN.PC.1,96.9LTB.1,4)4 K 60
RMAX.RC.1,96.BLTB.I.414 K 70
SLTB2 SLTB’SLTB/2.~ K 80
IZC—0 K 90
IF (SLTB.LT .BLTB/1o.0) IZC•1 K 100

• DO 40 JOUT.1,NOUTM K 110
RFIXURLJOUT) K 120
YOUT (JOIJT).(0.0,0,o) K 130
IF (RFIX ,LT,RM!N ,OR.RFIX.G7,RMAX) GO 10 40 K 140
RFB.RFIX/SLTB K 150
IF (IZC ,EO ,0) GO 10 )0 K 160
YIN NOUTH .CNAB JOUT ’SRPSD RFIX .SLTB? K 170
GO TO 3O K 180

10 CONTINUE K 190
DO 20 ,JIN.1,NOUTM K 200
YINL3IN .0.O,0,0) K 210
RVAR .RLJIN) K 220
IF (RV AP.LT.RMIN .OR .RVAR .~GT.RMAX ) GO TO 20 K 230
RVB.RVAR/SLTB K 240
ARG.2,0.RFB.Rv9 K 250
DR2.(RVB—RFB)’(RVB..RF$) K 260

C —675,84,X,741.67 FOR FXP(X) ON COC 7600 K 270
IF (DR2 ,GT.3.84 GO TO 20 K 280
CALL BESt (A RG,NCJ,ANS,IER) K 290%
iF (IER .NF,O) IERS.I K 300
YIN (JIN).RVAR.CNAB(JIN).5RPSD (RVAR).ANS*EXP (.DR2) K 310

20 CONTINUE K 320
CALl. OTFG (P,YIN,YyN,NO(JYM) K 330%

30 CONTINUE K 340
YOUT (JOUT).PFIX.CONJG (CNA8(JOUT)).SRPSU (RFIX).YIN (NOUTM) K 350

40 CONTI NUE K 360
CALL OTFG (R,YOUT,yOUT ,NOUTM) K 370%
RES.YOUI(NOUTM) K 380
RETURN K 390
END K 400—

109

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ _____________________________



r~ ~~~~~~~ 
-. 

~~~~~

- •--—

~

—— - --

~~: 
~~~

--

~~~~~~~
:-

~:~ - .

•DECK SRPSD
FUNCTION SRPSD(R) 1. 10

COMMON/PSO/ RC,BLTB,CVO L 20
SRPSD O,O 

L 30

DR.(R.RC),BLTB L. 40
DR2.OP’DR L SO
IF (DR2,GT.78.0) GO TO 10 1. 60
SRPSD.EXP(.0R2/2.O) (. 70

10 CONTINUE 
L 80

RETURN I. 90

END 
I. 100—

110

• ~I • , - — — . - -  
- -



-- ~~ ‘~—-— ——-r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - - - ______________________________________

‘DECK BESI
SUBROUTINE BESI (X ,N,RI,!ER) H 10

C BESI NODIFIE1~ TO COMPUTE EXP (.X).ORIGIP4AL N 20
IER O N 30
B1 1.0 N 40
IF (N) 210,20.10 H 50

10 IF (X) 220,40,40 • 

• 
H 60

20 IF (X) 220,30,40 
• H 70

30 RETURN N 80
40 TOL 1,OE—2 N 90

IF (X—12.0) 60.60.50 • 
N 100

50 IF (X.FLOAT(N)) 60,60.170 H 110
60 XX X/2.O N 120

TFPM.1.0 N 130
IF (N) 100,100,70 H 140

70 DO 90 Ial,N H 150
Fl— I H 160
IF (ABS (TERM)—1.0E 68) 80,90,90 H 170

80 IER 3 N 180
81.0,0 N 190
RETURN M 200

90 TERM.TERM.XX/F! H 210
100 81—TERM H 220

XX.XX’XX • 
N 230

DO 120 Ksl,1000 
- N 240

C IF (ABS(TFRM) — ABS(BI’TOL)) 100,100,80 H 250
IF (ABS(TER M)—ABS(BI’TOL)) 130,130,110 N 260

C 80 FK.K’(N.K) N 270
110 FK.FLOAI(K)’FLOAT(N.K) N 280

TERN.IERM’(XX/FK) H 290
120 BIuBI.TERM N 300

IER S H 310
GO TO 160 H 320

130 CONT I NUE H 330
IF (*~‘17O ,0) 150,1S0,140 

N 340
140 IER 6 N 350

GO TO 160 H 360
150 BI.EXP(—X)’BI H 370
160 RETURN H 380
170 FN 4’N’N N 390

C IF (X.170,0) 115,111,111 N 400
C 111 IER.6 N 410
C RETURN N 420

XX U 1, 0/ (8 .O’X) H 430
1ERM.1,O H 440
BI•1.0 N 450
DO 190 K.1,30 H 660
IF (ABS (TERM).ABS(TOL’BI)) 200,200,180 N 470

180 FK.(Z’K.1)”2 H 480
TERM.TERM’XX’ (FK—FN) /FLOAT (K) H 490

190 BI.BI.TERM N 500
GO TO 6O M 510

200 PI•3.141592653 N 520
C BI.BI.EXP(X)/SQRT(2,O’Pl’X) N 530

BI.BI/SQRT (2,O’PI’x) H 540
GO TO 160 H 550

210 IER.1 N 560
GO TO 160 N 570

220 ICR.2 H 580

GO TO 160 H 590
END H 600—
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‘DECK OTFG
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N 10
C SUBROUTINE QTFG N 20
C N 30
C PURPOSE N 40
C TO COMPUTE THE VECTOR OF INTEGRAL VALUES FOR A GIVEN N 50
C GENERAL TABLE OF ARGUMENT AND FUNCTION VALUES, N 60
C N 70
C DESCRIPTION IS ON PAGE 86 OF INM.’SSP MANUAL ~ 80
C N 9 0
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N 100
C N i b

SUBROUTINE QYFO (X ,Y,Z,ND!M) N 120
C N 13 0

DIMENSION X(1) N 140
COMPLEX Y(1),Z(1),SUM1,SUM2 N 150

C N 1 6 0
SUM2.0,0 N 170
IF (NDIM—1) 40,30,jO N 180

C N 190
C INTEGRATION LOOP N 200

10 DO 20 I.2,NDIM N 210
SUM1SSUM2 N 220

• SUM2.SUM2.,5’(X(I).X(I—l))’(Y(I).Y(!.l)) N 230
20 Z (I—1 ). SUN 1 N 240
30 Z(NDIM) SUH2 N 250
40 RETURN N 260

END N 270—
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•DECK BLKTMN
BLOCK CATA YMN 0 10

C 0 20
C INPUT DATA”.” 0 30
C 0 40
C ASETA (SM) 0 SO
C 8.SPL NQ SM) 0 60
C C.CQ(SM) - 0 70
C D SPLNO (SN) • 

0 80
C E E SN )  0 90
C F.CD(SM) 0 100
C N.ARGUMFNT X IN EXPONENTIAL DECAY FACTOR 0 110
C P—EXPONENTIAL DECAY FACTOR DEC(X) FOR ARGUMENT X 0 120
C • 0 130
C P—RATIO OF CENTER—LINE VELOCITY TO JET EXIT VELOCITY AT EACH 0 140
C SIROUHAL NUMBER - - 0 150
C U—RATIO OF MEAN VELOCITY TO CENTER—LINE VELOCITY AT EACH 0 160
C STANDARD SOURCE POSITION 0 170
C 0 180

COMNON/FOLJR/A(16) 0 190
COHHON/FIVE/B (16) 0 200
COHNON/SIX/C (16) 0 210
COMNON/SEVEN/D (16) 0 220
COHMON/EIGHT/E (16) • 0 230
COMMON/ANINE/F(16) 0 240
COMMON/ELFVFN,H (7) 0 250
COMMON/TWELVE/P(7) 0 260

C 0 270
COMNON/FOUP1/ *1(28) 0 280
COMMON /FIVE1/ B1(28) - 0 290
COMMON /SIX1/ C1(~ 8) 0 300
COMMON /SEVEN1/ D1(28) 0 310
COMMON /EIGHT1/ F1(28) 

• 
0 320

COMMON /ANINEI/ F1 (2B) 0 330
COMMON /EIGHTY1/ SDII2B,6),SDT1(28,6) 0 340

C 0350
COMNON/THIRTN1/ P1(28) 0 360

COMMON/THIRTN/RU6) 0 370
COMMON/FOURTN/U(24) 0 380

C 0 390
COMMON/E IGHTY/fl (6) ,SD(16,6) 0 400

C 0 410
DATA (T1( I) , 1 1.4) / 0,980, 1,770, 2.209, 3,330 / 0 420
DATA ((SO(N,K),P4—1,16),K.1,4) / O,67,O.0O,0,95,b,1B , 3,1.70. 0 430
1 2.O0,2,30,2,62,2,92,3.23,3,S0,3,75,4,00,4,25,4,45,O.67,O,80, 0 440
2 0.95,1.18,1.43,1.70,?.00.2.3O,2.70,3.b0 .3.40,3.80,4.1~ ,4 

- 0 450
3 4.80,5,15,0,67,0,80,0.95,1.15,1,50,1,9O,2.30,2,72.3,14,3,~~ 0 460
4 3.95,4.38,4.75,5.12,5.40,5.60,0,67,0.BO ,0,95,1.20.1.55,2,00, 0 470
S 2.50,2,90.3.45.3.90,6,35,4,75,5,1O,5.35,S.60,b,80 / 0 480

C 0 490
DATA ((SDT1(N.I),NS1,28),I.1,4) ‘ 0 500

b 0.O1,O.01,O.01,0.01,O.01,0.O1,0.05,0.1J,o.30,0,52,O.80,1.05,1.3O, 0 510
21,50,1.75.1,90,2,05,2,18,2.30,2,4O,2,50,2.6O,2,69,2,79,2,89,2,96, 0 520
33,03,3.09, 0 530
4o.oe,o.o9.o.11,o.12,o.ls.o.23,o.32,o,4b,o.os,o.9o,1.ao,1.so,1.eo, o 540

• 52.10,2.35.2.55,2,70,2,90,3.03,3.17.3,3O,3.43,3.55,3.67,3.79.3.89, 0 550
63,98,4,06, 0 560
70,20,O.22,O.25,O.28,0.31,0,39,O,53,0,70,0.95.1,25,1,60,i.9S,2,25, 0 570
82,55,2,85,3,05,3,30,3.50,3,7O,3,9O,4,06,6,23,4 ,39,4,56,4,71,4,84, 0 580
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94.94,5.04, 0 590
S0.25.0,28,O.32.O.36,0,45,0.57,0.75,0.95.1.25.1.60,2.00.2.35,2,70, 0 600
S3.00.3.30.3.60,3,85.4. 1O,4.30,4.50.4.70.4.80,5.1O.S.24.5.42,5.56, 0 610
$5,68,S.8O/ 0 620

C 0 630
DATA ((SD 1 N.! ,N.1,28 ,I—1,4 / 0 640
I 0.1b,0 ,14,0,18,O,23,O,31,0,45,0,65,O,85,t,1O,1.35,1.60,1,SS,2,20. 0 650
2 2.55,3.0O.3.30,3.60,3.8S,4.1O,4.4S,4 .75,5.10,5,32,5,53,5.71,5.86, 0 660
3 5,99,6.11, 0 670
4 0,1J,0.14,O,18,0,23,0,31,0,45,0,65,0,B5,1,10,1,35,1,60,1,85,2,25, 0 680
S 2,70,3,15,3,50,3,95,4 ,30,4,T0,5,00.S,30.5 .SB,S,82,6,04,6,26,6,41, 0 690
6 6,55,6,68, 0 700
7 0,11,O.14,0.18 ,0.25,0.35.0.50.0,70,0.9S .1,25.1,5S,1.90,2.25,2,75, 0 710
8 3.25,3.75,4.20.6.60,5.O0,5,35,5.65.S.95 ,6.26,6.53,6.78.7.O1,7.19, 0 720
9 7.35,7 .30, 0 730
$ 0.11,O.14,O,1I,0,25,0.35,0.50,0.77,1.1O ,1.50,1,$5,2.25.2,75.3.25, 0 740
$ 3.80,4 .30,4.75,5,20,5.55,S.85.6.13.6.40,6.74,7 .03,7,29,7.54,?.74, 0 750
S 7.91,8.07 / 0 760

C 0 770
DATA A ( 1) ,A ( 2 ) ,A ( 3 ) ,A ( 4 )  ,A( 5) ,A ( 6 ) ,A ( 7) .A(8 ) ,A (9) ,A ( 10) ,A ( 11) ,  0 780

1 A( 12) ,A ( 13 ) ,A ( 14) , A ( 15,,A(16)/0,5,O,52,0,54,0,56,O, S7,0,58,O.585, 0 790
2 0,59,0,595,O,598.0,6,0,6,0.6,0,6,O.6,0.6/ 0 800

C 0 8 10
DATA A1/ O,32,0 ,36,0,40,0,44,O.67,0.S,0.52,0.54,0.56,0,57.0,58, 0 820

1 0,585,O,59,0,595,0,598,0,6,0,6,O,6,O,b,0,6.0,6.0,6,0.6,0,6,0.6, 0 830
2 0,6,0,6,0,6 / 0 860

C 0 850
DATA B( 1)  ,B(2) .8(3) ,B(4) ,B(S),B(6 ) ,B(7) ‘8(8) .8(9) .8(10) ‘8(11) • 0 860

1 B(12) ,B(13),B(14),B(15),B(16)/81,5,83.5 ,85,2,86,9,8$.2.89,4,90.4, 0 870
2 91,2,91.8,92.1.92a,92.2,92.1,92.0,91.9 ,91.6/ 0 880

C 0 890
DATA 81/ 70.S,73.5,75.5,78.0,79 .9,81.5,83.1,84.6,86.2.87.7,89.0, 0 900

1 90,O,90,7,91.3,91,8,92,i,92,1,92,O,91,9,91,7.91,4,90.8,90.3, 0 910
2 89.7,89.2,88.6,88,1,87,5 / 0 920

C 0 930
DATA C(1),C(2),C(3),C(4),C(5),C(6),C(7).Ct8),C(9),C(b0).C(11), 0 940

1 C (12),C(13),C(14),C(15),C(16)/0,75,O.?5,0,75,1,),1,O,1.0,1,O,1.1, 0 950
2 0.75,0.5,0.3,O.1,0.0,—0,2,.0,4,.0.5/ 0 960

C 0 970
DATA Cu 7,0,5.0.4.O. 3.0,3.O,2.3,1.5,1,O,b,0,1.2,1.2,1.O.O.9,0.7, 0 980

1 0,6,0.3.0, 1,0,o,—Q,15,.0,25,.0.4,.0,4,—O,S,—0.SS,.0.6.•0,65, 0 990
2 — 0.7 ,— 0.7 / 01000

C 01010
DA TA D( 1) .0(2) ,O(3) ~D(4) .D( 5) .0(6) .0(7) .D(8) .D(9) ,D(10) .0(11) • 01020

1 D(12),O(13) ,D(14) ,D(15).0(16)/93,2,95,3 ,97,0,98,4,99.6.100,1, 01030
2 100,7,L00,9,lOo,Q,100.8,100,6,b0O,1,99.5,98.7.97,8.96,9/ 01040

C 01050
DATA 01/ 82.0,84.4,86.6,88.8,91.0,93.1,9S.2,97.O,98.3,99,6,100.1, 01060
I b00,6,101,O.101,1,b0b.0,100,6,100.0,99.3,98,3,97,6,96,6,95.8, 01070
2 94,9,94.0,93.0,92,0,91.0,90,0 / 01080

C 01090
DATA E( 1),E(2 ) .F(3),E(4) ,E(5) ,E(6),E(7).E(I),E(9),E(b0).E(11), 01100
I E(12),E(13),E(14),E(15),E(16)/0,8,0.77.0.7S,0.7,O.68.0.66,0.63, 01110
2 O.6,0.6,O.6,0.6,0.6,O.6,0.6,0.6,0,6/ 01120

C 01130
DATA Eli 1,0,1.0,1.0,1,0,1,0,1,0,1,0,1,0,O,9,0,$,0,73,O,68,0,65, 01140

1 0.63,0.6,0,6,0.6,O.6,O,6,0.6,0,6,O.6,O,6,0,6,0.6,0.~ ,O.6,0.6 / 01150
C 01160

DATA F( 1) ,F(2 ) ,F(3),F(4 ) ,F(5),F(6) ,P(7) .r($) ,F(9) ,F(i0).F(11), 01170

11~4
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1 F(1Z),F(13),F(14),F(15),Ffl6)/2,3,2.0,1,5,1,3,1.0,0,S,O,6,0.5, 01180
2 0.3,0.1,—0.15,.0.2,—0.35,.0.4,.0.4..0.4/ 01190

• C 01200
DATA Fb/ 15.0,b0,0.l0.O.7.5,6.0,4 .5,3,0,1,7,1.3,1.0,0,$,0,6,0.3, 01210

1 0.2,0.0,—0,1S..0.2 ,—O.3,—0.3,—0,4 ,—0,4..0.S,.0,55,.O,6,.0,62, 01220
2 —O.62 ,—0.65,.0.7 / 01230

C 01240
DATA H( 1),H(2) .H(3) ,H(4) .H(5) ,H(6) ,H(7)/0,0,O, 1,O,2,0,3,0,4,0,5, 01250

1 0,6/ 01260
C 01270

DATA P(1),P(2),P(3),P(6),P(5),P(6),P(7)/l.0,0.S9,0,4,0.28,0,2, 01280
1 0.158.0.128/ 01290

C 01300
DATA R/ 0.58,0,65,0.74,o,82,0,9,O,9S,0.99,1,0,1,0,1,0,1.o,1,O.1.o, 01310

1 1.0,1.0,1.0 / 01320
C 01330

DATA P R / 0.32,0,36,0.4,0.46,0.52,0.58,0,65,0,74,O,8Z,0.90,0.96. 01340
1 1.0,1,0,1.0,1.0,1.0,R.0,1.0.1.0,1.0,1.0,1.0,1.0,1,o.1.0,1,o, 01350
2 1.0,1.0 / 01360

C 01370
DATA U(1),U(2),U(3),U(4),U(5).U(6),U(7),U(8).U(9),U(10).U(11), 01380

1 U(12),U(13),U(14),U(15).U(16).U(17),U(18).U(19).U(20),U(21). 01390
2 U(22),U(23),U(24)/0,99,O,98199,O,968865,O,9481,0,91859.0,$7741. 01400
3 0,82377,0,757455,O,67936,0,67,0,66295.O,6,O,5919O5,0,5,0,408098, 01410
4 0,3206435,0,2425685,0,1762325,0,1225905,0,0814O9,O,051541, 01420
S 0.0311374,0.018008,0.01/ 01430

C 01440
END 01450—
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‘DECK SAI4O~~E
SUBROUTINE SANOISE (BETA,TJTO,ROO,8C,OF T,A0,NFREO,FREQ,I,J.TM,LO,M P 10
1J,OF,WORK2,NS,SPLC,HXX,HYY,CYY,A3,A2) ~ 20

DIMENSION TN (20),FREO(20),SPLC(30),HV*(3O),HVY(30),CVX(30), P 30
1 CVY (30),ANS3OB (30) P 40
COMMON / THIRTY / HX(20) P 50
COMMON / FORTY / HY (?O) P 60
COMMON / FIFTY / CX(20) P 70
COMMON / SIXTY / c~’(20) P 80
REAL MJ.K0,K1,L0,LL,MC p 90
IT (J.NE.1.ON.I.NE,1) GO TO SO P 100

• C P 1 1 0
C CALCULATION OF OASPLC (PACKAGE C) P 120
C P 130

IF (BETA .GT.1.0) GO TO 20 P 140
IF (TJTO.LT .0.9) G~ TO 10 P 150
*MSIOB.(40,0.At.OGIO(BETA,, .(20.O .ALOG 1O(RO0)) p 160
OASPLC.157.5,ANS1DB P 170
G0 T0 40 P 180

• • 10 AN5)DB.(40.O.ALOG1O (BFTA)).(?O.0SALOG1O(R0O)) P 190
OASPLC.155.5.ANSROR p 200
GO TO 4O P alo

20 IF (TJTO.LT .0.9) GO TO 30 P 220
• ANSRDB (20.O’ALOGRO (BETA))— (20.O’ALOG1Q(ROO)I P 230

OASPLC 1S7.5.ANS1DB P 240
GO TO 6O P 2 5 0

30 ANS1DB (1O.0.ALOGIO (BETA))— (20.O’ALOGlO (ROO)) P 260
OASPLC I55.S.ANSRDB P 270
GO TO 4O P 2 8 0

40 CONTINUE P 290
50 IF (J.NE.1) GO TO 70 P 300

C P 310
C CALCULATION OF ANS3DB AND INTERPOLATED VALUES OF HO AND Cl P 320

-
• C FOR ALL SPECIFIED FREQUENCIES (PACKAGE C) P 330

C P 340
WOPrq=((~~.2~ 32*~ C*nFT*BETA1 /Afl1 P 350
HVX(1).((6.283’FREO(I).L0)/(12.O’A0)) P 360
CVX(I).HVX(I) P 370
IF (HVX (I).LT.0.2) GO TO 60 p 380
IF (IIVX (I,.GT.70,0) 60 10 60 P 390
CALL LAGR,JG (HX,HY,20,HVX (I),HVY (I)) P 400%
IF (TJTO.LT,0.9) HVY(I).HVY (I).2.0 p 410
CALL LAGR NG (CX,CY ,20,CVX(I).CVY (I)) P 420%
ANS3DB (I).10,O’ALOGlO (WORKL’FREQ(fl) p 430

60 CONTINUE P 440
70 CONTINUE P 450

IF NJ.LE.1,0 GO TO 110 P 460
C P 470
C SHOCK NOISE CONTRIBUTION CAN BE AND IS NEGLECTED P 480
C FOR THE FOLLOWING CONDITIONS P P 490
C (1) TJTO LESS THAN 0,9 AND TH (J) LESS THAN 50 OFO, P 500
C (2) 1.310 GREATER THAN 0,9 AND TN (J) LESS THAN 30 DEG. P 510
C P 520

IF (TJTO.LT .0.9.*ND.TH(J).LT.50.0.OR.TJTO.GE.0.9.AND,TN(J).LT,30.0 P S30
1) 60 TO 120 P 540

C P 5 5 0
IF (HV X(I).LT.0.2) GO TO 100 P 560
IF (HVX ( I) .GT .70.O) GO 10 100 P 570

C P 580
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WCa6.2$3’FR€Q(I) P 590
IICNO.NS.1 P 600
SUNI.O.0 P 610
DO 90 II.l.IICND P 620
C12.CVY(I)’.(II’II) P 630
ISCND.NS.II P 640
SUN$.0.0 P 650
DO $0 ISN.1.ISEND P 660
ZS ISN.I P 670
QIS.WORK2’II’(1,O.0,06’(IS.((II.I.0)/2.0)~~ ) P 680
OCOS.COS(OIS’WC) P 690
QSINsSIN( (QIS’WC’BC)/2.0) P 700
WORK3.IQCOS•OSIN)/OIS P 710
SUMS.SUNS.WORK3 P 720

80 CONTINUE P 730
WORK4.CI2’SUMS p 740
SIJMI.SUMI.WORIC4 P 750

• 90 CONTINUE P 760
C P 7 70

WORK5.(4,O’SUMI)/(NS’BC’WC) P 780
ANS2.1.O.WOR KS P 790
ANS2DBS1O.0’ALOG1O(A BS(ANS2)) P 800

C P 8 10
SPL.MVY (I) .ANS1OB.ANS3DB (I) .ANS2DB P 820
SPI.CU) SPL P 830
HXXUHVX(I) P 840
)4YY.HVY (I) P 850
CYY.CVY (I) P 860
A3.ANS3DB(I) P 870
A2.ANS2DB P 880
GO TO 130 P 890

C P 900
C FAILURE CODE STATEMENTS (PACKAGE C) P 910
C P 920

300 NYY.O.0 P 930
4XX.HVX(I) P 940
CYY.O.0 P 950
A3 0,0 P 960
*2.0,0 P 970
SPt.C(I) 2.0 P 980
GO TO 130 P 990

C P1000
110 HXX O.0 P 1010

HYYUO,0 P1020
CYY O.0 P1030
A3 0,0 P1040
A2 0.O P1050
SPLCU)a1.0 P1060
GO TO 130 P1070

C P1080
120 HXXs0.O P1090

NYY.0,O P1100
CYYSO.0 P1110
*3.0,0 P1120
*2s0,0 P1130
SPI.C(I)s3,0 P1140
GO TO 130 P1150

130 RETURN P1160
END P1170.
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‘DECK LAGRNG
SUBROI’~ INE LAGRNG (X,Y,N,VALX .VALY) 0 10

C 0 20
C THIS SUBROUTINE CONDUCTS LAGRANGIAN INTERPOLATION’,.’. 0 30
C 0 40
C X X—C OOPD INATES OF HO OR Cl MASTER INPUT SPECTRUM 0 50
C Y Y—COORDINATES OF HO OP Cl MASTER INPUT SPECTRUM 0 60
C N.NUNBER OF POINTS DESCRIBING HO OR Cl MASTER INPUT SPECTRUM 0 70
C VALX.*RGUNENT SIGMA 0 80
C VALY.INTERPOLATED VALUE OF MO OR Cl AT ARGUMENT SIGMA 0 90
C 0 100

DIMENSION X (20),Y(20) ~ 110
C 0 120

N1.N.1 0 130
DO 10 I.2,N1 0 140
IF (VALX .LE.X (I ) GO TO 20 0 iSo

10 CONTINUE 0 160
IN 1  0 170

20 IS1 I— i 0 180
1S2 I.1 0 190
VALY O,O 0 200
DO 40 I’ISR,IS2 0 210
P.l.O 0 220
DO 30 .J ISR,IS2 0 230
IF (I.EQ.J) GO TO 30 0 240
A. (VALX—X(J))/ (X(I)—X (J)) 0 250
P P’A 0 260

30 CONTINUE 0 270
B.P.Y(I) 0 280
VALY.VALY.B 0 290

40 CONTINUE 0 300
RETURN 0 310
END 0 320—
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•DECK BLKSAN
BLOCK DATA SAN P 10

C P 20
C INPUT DATA”.’ P 30
C R 40
C HX .ARGUMENT SIGMA IN SOURCE STRENGTH SPECTRUM P 50

• C HY.SOURCE STRENGTH HO(SIGMA) FOR ARGUMENT SIGMA R 60
C CX.ARGUMENT SIGMA IN CORRELATION cOEFFIcIENT SPECTRUM R 70
C CY.CORRELATION COEFFICIENT C1 (SIGMA) FOR ARGUMENT S!~ M~ R 80
C R 90

COMMON/THIRTY/HX(2Ô) ~ 100
COMMON/FORTY/ HY (20) R 110
COHMON/FIFTY/CX(20) R 120
COMMON/SIXTY/CY (20) P 130

C P 1 40
DATA HX/ 0.2,0.3,O.4,0.7,1.0,i,5.2.0.3,0,3,S,4,0,4.5,S,0,6,0,7.O, R 150

£ 8,0,IO,0,20,0,4O,Q,68,O,70,Q / R 160
• C R 170

D A T A  ~1Y/ 11~~.1,I2 1 .b,)2c.~~,l3?.~
,,117.7,142.7,145.7,148.S,)49.1, R 180

1 149 .1’,l4~ .1,14~ .~~,I47.
Q,14t .P,14~ .?,14J.7,137,’.,I3fl.5,125,4, R~~9O

~ 12~ .? / R 200
• C P21 0

DATA CX/ O,2,O.3,O.4,O.7,1,O,1.5,2.0,3.0,3,5,4,O,4,5,5.0,6,0,7,0, P 220
1 8.0,10.0,20,0,40.0,68.0,70,0 / R 230

C P 240
r~LT A  C V/  r .7 ,f ) . 7 ) ,fl .,1 ,O .7? , n .j 3.O .74, LJ .7~, , 0 . 7 1 , O . 69, O . 67, O , 6 4,  R 250

1 ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / P 260
C R 270

END R 280.
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•DECK INTEG
PROGRAM INTEG (INPUT,OUTPUT,TAPE5 INPUT.TAPE6 OUTPUT) S 10
EXTERNAL FCT.FCD,rQA6 S 20
REAL I1,12,K S 30
PEAL NJ S 40
DIMENSION W (24),FREO(24).WI1(24),WI2(24),XU(24),XX(21),EP4TI(21), S 50

1 ENT2(21),DBU(24),DBD(24),DB(24) S 60
2 ,SN(24),SPLM(24).!L(3) S 70

COMMON/COP.1/ A0 .VJ.XC,K,A1,Bl.Ci,A2,B2.C2,D2,A3,B3.RJ,WP, S 80
1 A4 ,A5,XLIMIT,INTFLG S 90
P1—3,141593 S 100

C S ilo
C RE AD INPUT CONSTANTS S 120
C 5 130

READ (5,140) RUNNO S 140’
READ (5,170) (FREQ~ I).I.1.24) 5 150’

10 READ (5,140) TP S 160’
IF ~~~~~~~~~~~ GO TO 130 S 170
READ (5.180) (SPLM~ I),l 1,24) S 180’
READ (5,160) TOuT 5 190’
READ (5,160) INTFLG S 200’
READ 5,140) NJ S 210’• READ (5,140) VJF S 220’
READ (5,140) XC S 230’
READ (5,140) TOF S 240•
READ (5,150) K S 250’
READ (5,140) A l S ~6O’READ 5,140 Al S 270’
READ (5.140) Cl S 280’
READ (5,150) *2 S 290’
READ (5,150) 82 S 300’
READ (5,140) C2 S 310’
READ (5,150) 02 $ 320’
RE AD (5,150) *3 S 330’
READ (5,150) 83 S 340’
READ (5,150) A4 5 350’
READ (5,150) AS 5 360’
READ (5,150) XLTM IT S 370’
READ (5,140) P.3 5 380’
READ (5,140) p S 390’
READ (5,150) PAP-IA S 400’

C S 4i0
AOF*49,02.SQRT (TOF.459,67) S 420
PAMB PANR.6894,7572 S 430
VJ VJF’12.O S 440
AJ.VJ/HJ S 450
AO AOF’12,O S 460
XC.XC.2.0.RJ•(4,3.1.IaMJ•MJ) S 470
VJA O VJ /A0  S 480
TJTO.(AJ/A0)*’2 S 490
TMETA— 90.0 S 500

C S 5l 0
K K/(O,63’AJ’2.O’NJ’(1.1.0,9*MJ)) S 520

C BEGIN FREQUENCY LOOP S 530
C 5 540

• XLOWEP O,0 S 550
XUPER2.1.0/XC S 560
TUPB.0,6667’O,179’MJ”(— ,1O28) S 570
CONST.20,0.ALOG10(L,4*PA MB/2.OE~ 5)~~20.O’ALOGl0(P).10,O’ALOG10(0.23 S 580

I
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116).40.O*ALOGRO (VJ/A0*TURB/A0)—10,0*ALOG1O(64.0.PI.SQRT(P1)).l0.0. S 590
• 2A LOG 1O(2 .0) S 600

DO 80 1.1,24 S 610
W ( I) 2.O’PI’FREQ(I) 5 620
SN(I).FPEO(I)’2,0’~J/VJ S 630
WP.W(I) S 640
XMAX 5,99402199/(FREQ(I)’K) S 650
IF (INTFLG,EQ,i) GO TO 20 S 660
IF (XC.I T,XMAX ) GO TO 20 S 670
*UPPER.XMAX S 680
CALL QA6 (FQA6,I1) S 690$
00 10 30 S 700

20 XUPPER.XC S 710
CALL 00632 (XL.OWER ,XUPPER.FCT,I1) S 7205

30 XIJ(I)—XUPPER S 730
WI3 (I).11’W(I)’.S’(i.O/SQPT (Cl)) S 740
WI1(I).W11(I)’SORT(PI)/2.0 S 750
IF (WI1(I),GT,0.0) GO TO 40 S 760
DBU(I)•0.0 S 770
GO TO SO 5 780

40 DBUEI).lO.O’ALOGlO (WIl (I) S 790
50 CALL 00032 (XL OWER,XUPER2.FCD,I2) S 800$

W I2(I) .I2 .W(I)..S/(2.O’C2 S 810
WI2(I) WI2(I)/4,0 ~ 820IF (W12(I),GT.0,0) GO TO 60 5 830
DBD(1 ’O.O S 840
GO TO 7O S 850

60 DBD(I).iO.0.ALOG1O(WI2(I)) S 860
70 DB(I).i0.O.AL.OG1O (IO,O..(DBU(I)/iO,0).10.0..(D8D(I)/lO.O)) S 870

DBU(I) DBU (I).CONST S 880
OBOU .OBOU).CONST S 890
DB(I).DB(I).CONST S 900

80 CONTINUE 5 910
WR ITE (6,190) INTFLG,MJ,TOF ,A0 ,VJF,X C,HJ,A I. A2,B1,82,C1,C?.K.D2.A3 S 920.

1.83,A4.A5,P.PAMB.XLIMIT 5 930
DO 90 1.1,24 S 940
WRITE (6,200) FREQ(I),SM(I),DBU(I).O8D(I),DB(I) S 950’

90 CONTINUE S 960
IF (IOUT.E 0,0) GO TO 120 S 970

• WR ITE (6,210) S 980’
ENT2U)—O ,0 S 990
DO 110 I 1,24 S1000
WP.W (I) 51010
WRITE (6,220) FREO (I).W(I) 51020’
DO 100 J 1.21 51030

XX (J).FLOAT (J.1) S1040
ENT1(J).FCT(XX(J)).W(I)..5.(1,0/SQRT(C1)) S1OSO
IF (J.EQ.1) GO TO 100 S1060
ENT2(J).FCO (1,0/XX(J))’W (I)”5/(2,O’C2)/XX(J)”2 51070

100 CONTINUE 51080
WRITE (6,230) XX (1,,ENT1 (1) S1090’
WRITE (6.230) (KX(J),ENT1(J),ENT2(J).J 2.21) S1100’

110 CONTINUE S u b
120 CONTINUE S1120

C S113O
C RETURN FOR NEXT COMPUTATION S1140
C S1150

GO TO 10 - 51160
C S1170
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130 STOP S1180
C S1190
C FORMAT STATEMENTS S1200
C 51210
C S1220

140 FORMAT (F15,l) S1230
150 FORMAT (E1O,4) S1240
160 FORMAT (Ii) S1250
170 FORMAT (SF10.1) S1260
180 FORMAT (12F6,1) S1270
190 FORMAT (1M1,T8.”INPUT PARAMETERS FOR INTEGRATION ARE — “.//,T2,”INT S125O

RFLG — •‘,I2,//T5,”MJ — “,Ei5.8.T40,”T0 ‘ “,E15,8,// ,T5,”AO • “,EiS, $1290
28,T40 ,”VJ — “.ElS.B,//,TS,”XC • •‘,ElS,B.TAO,”RJ • “,tlS.B,//,TS,”A S1300
31 • •‘,E15,8,T40,”A2 • “,ElS.B,//,TS,”Bl • .‘,E1~ ,8,T4O,”B2 s “,ElS, S1310
48,//,T5.”Cl — ‘.E15.B,T40,”C2 • “,Ei5,8,,/,T5,” K — SS ,E15,8,y40,ssD $1320
S2 — “,E15,8,//,TS,.sA3 • ‘~.E15,8,T4O,”B3 • “,E15.8,//,TS,.’A4 • “,El S1330
65.8,T40,”AS — “,E15.8.//,T5,” P • “.Elb ,8,T40,”PO — “.E15.8,//,T5, S1340
7”XLIMIT — ss ,F6,2,/,,/, T2.,’FREOUENCY” ,T18,’,SN”,T29,”DBU”,f40,”DBD”, S135O
8T51,”DB”./) 51360

200 FORMAT (T3,F8.2,T15,F7.3,3(4X,F7.2)) S1370
210 FORMAT (lHj,T24 ,”VALUES OF INTEGPAND FO~ VARIOUS VALUES OF X”,/) S1380
220 FORMAT (/,5X, ”FP(QUENCY • s,,F8,2,SX...OMEGA — •‘.E15,7,/?,T15,”X•’,T2 S1390

1B,”IMTEGPAND 1”,T48,”INTEGRAND 2 ,1) S1400
230 FORMAT (1IX,FlO .6.SX,E15 .7.5X,E1S.7) 51410

END S1420—
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‘DECK FCT
FUNCTION FCT(X) 1 10
REAL L1,LT,K 7 20
COMMON/CON/ A0,VJ,XC.K.A1,B1,Cl,A2.82.C?,D2,A3,83,RJ,WP. 1 30

3 A4,A5,XLINIT,INTFLG 7 40
DATA PI,RTP / 3.141593.0.797885 / T 50

• R12.PJ T 60

IF (X,LE.XLIHIT) GO TO 10 T 70
L1.A1’X.Bl ~ 80
LT.A3’X.B3 7 90
00 70 20 T 100

10 L 1A A’X 7 110
LT*A5’X 1 120

• 20 CONTINUE T 130• 01.1,0 T 140
• T0sK’X”Dl 7 150• IF (INTFLG.EQ.1) Go TO 50 T 160

PARTR—P12.X~L)”T’.2’T0 T 170
PART..(WP’T0~ - 8,0 T 180
IF (PART,LT.147,3.AND.PART,GT,—146.S) GO 70 30 T 190

• 
- PART2SO.0 1 200

GO TO 4O 7 210
30 PART2 EXP(PART) T 220

• 40 FCT.PART1’PART2.EXP (— .0016’X’X) T 230
RETURN T 240

50 PAR11sRl2’X’L1’LT”2’T0 1 250
pARTa (L1*WD)**2/(8,0’PI*0,63~0.63’VJ’VJ) T 260
IF (PART,LT,1 47,5,AND,PART,GT,—l 46,5) GO TO 60 T 270
PAPT2aO.O T 280
00 T0 70 7 290

60 PART2UEXP(PART) T 300
70 PART3—RTP’PI/4,O/(l,0.(WP’TO)”2/4,0).’1,5 ~ 310

FCT.PART1’PART2’PART3’E)P(— ,0016’X’X) T 320
RETURN T 330
END 1 340—
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‘DECK 0010

SUBROUTINE 0010 (XL,XU,FC1,Y) U 10
A 0,5’(XU.XL) U 20
B XU—XL U 30
C.0.4869533’B U 40
y.0.O3333567’(FCT(A.C).FCT(A-C)) U 50
C 0,4325317’B U 60
Y Y.0,0747 2567’(FCT(A .C) .FCT (A— C))  U 70
C O.3397048’B U 80
Y•Y.0,1095432’(FCT(A.C).FCT(A.C)) U 90
C 0.2166977’B U 100
Y•Y.0,1346334’(FCT(A.C).FCT(A.C)) U 110
C 0.07443717’B U 120
y.B’(y.O,1477621.(FCT(A.C).FCT(*.C))) U 130
RETURN U 140
END U 150—
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‘DECK FOA6

FUNCTION FOAG(XP) V 10
REAL L1,LT.K V 20
COMMON/CON/ A0,VJ,XC,K,A1,81,C1,A2,82.c2,02.A3,$3.RJ.WP, V 30

1 A4,A5,XLIMIT,IPITFLG V 40
X.$QRT(8.0’XP/IWP’.2’K’.2)) V SO
R12.RJ V 60
IF (X,LE,XLIMIT) GO TO 10 V 70
L1.A1~ X.81 V 80
LT.A3~X.B3 V 90
GO TO 2O V 1 0 0

10 L1SA4’X V 110
LTSAS’X V 120

20 CONTINUE V 130
TO K’X V 140
PART1—SQRT(XP)~~R12.L1’LT’LT’T0 V ISO
PAR T2.(WP.’2’K”2)/4,O V 160
FQA6 PART1/PART2*EXP(..0016•X*X) V 170
RETURN V 180
END V 190.
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‘DECK 0A6
SUBROUTINE GAb fFC7.Y) W 10
X.15.12996 W 20
Y..5317103E— 6’FCT(X) W 30
X.9.124248 W 40
Y.Y..0001714737’FCT(X) W SO
X.5,196153 W 60
YY ..007810781’FCT(X) W 70
X.2.552590 W 80
Y.Y..1O321 60’FCT(X) W 90
X.,8983028 W 100
Y.Y..5209866’FCT(X) W 110
X..09874701 W 120
Y.Y.1,14O270’FCT(X, W 130
RETURN W 140
END W 1SO.
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.DECK FCD
FUNCTION FCO(X) X 10
PEAL L2,t.T,K X 20
COMMON/CON/ A0,VJ,XC,K,A1,81,C1.A2,B2 .C2,D2.A3,83,RJ.WP, X 30

1 A4,A5,XLINIT,INTFLG X 40
DATA PI,RTP / 3.141593,0.797885 / X 50
L2.(A2/X4B2)”D2 X 60
LT.(*3/X .B3)”D2 X 70
TO K/X X 80
IT (INTFLG.E 0.1) GO TO 30 X 90
PART1 L2.LT.LT XC*.4.EXP(..,0016*XC*XC)’TO X 100
PART..(WP’T0)”2/8,0 X 110
IF (PART,LT,1 47,5,ANO.PART.GT,—146.5) GO TO 10 X 120
PART2.O,0 X 130
GO TO 2O X 140

10 PART2 EXP(PAPT) X 150
20 FCD P*RTI’PART2 X 160

RETURN X 170
30 PART1 L2,LT.’2.XC’,4.EXP(..OO16IXC*XC) ’T0 X 180

VC O.63’VJ X 190
PART..(L2’WP)’~2/(8,O’PI’VC’VC) 

X 200
IF (PART,LT,147,5.AND.PART,GT. 146.5) GO To 40 X 210
PART2 O,0 X 220
00 10 50 X 2 3 0

40 PART2.EXP(PART) K 240
So PAPT3 RTP.PI/4,O/(l,0.(WP’TO)”2/4,0)”1,5 K 250

TCO.PART1.PART2*PART3 K 260
RETURN X 270
END X 280—
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‘DECK 00032
SUBR0UT~~E 00032 (XL ,XU,FCT,Y) V 10
Au ,5’(XU.XL) Y 20
B XU—XL Y 30
C.,49863193O92474O78’B ‘V 40
Y..0O3509305004735048 1FCT(A.C).FCT(A—C)) V SO
C.,4928057557726341.B V 60
YY .,0081371973654S2835.(FCT(A4C) .FCT(A.C)) V 70
C•,48238112779375322’B V 80
Y•Y..012696032654631030.FCT (A .C .FCT(A.’C)) V 90

• C ,46745303796886984’B V 100
Y.Y.,017136931456510717.(FCT(A.C).FCT (A.C)) V 110
Cs,44816057788302606’B V 120
Y.Y.,02141794901l113340.(TCT(A.C).FCT(* C)) Y 130
C.42468380686628499’k Y 140
Y.V..025499029631188O88.(FCT(A.C).FCT(A C)) V 150
C.,39724189798397120’B V 160
YY ..029342046739267774.(FCT(A.C).FCT(AIC)) Y 170
C.,366O9105937014684’B V 180
V V .,O3291111l388180923,(FCT(A.C).FCT(A.C)) V 190
C.,331522l33465l0?40’$ V 200
Y.Y.,036172897054424253.(FCT(A.C).FCT(A..C)) V 210
C.29385787862038i16’B Y 220
Y.Y..039O96947893535153.(FCT(A.C).FCT(A.C)) V 230
CS ,25344995446611470’B • V 240
Y.Y..04l655962113473378,(FCT(A.C).FCT(A.C)) V 250
C.,2106756380653i767.8 Y 260
Y.V.,043826046502201906.(FCT(A.C).FCT(A.C)) V 270
C.,16S9343O114)O63~2’8 

_ Y 280
V.Y.,045506939347881942.(FCT(A.C).FCT(A*C)) V 290
CS,11964368112606854.B V 300

• V. V.,046922199540402283’ (FCT(A.C) .FCT(A.C)) V 310
C.,07223598O79139825’B V 320
V.Y..047819360039637430,(FCT(A.C).FCT(A.C)) ‘V 330
C•.024153832843869158’B V 340
Y.B.(Y.,048270044257363900.(FCT(A.C).FCT(A.C))) V 3S0
RETURN V 360
END V 370.
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