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1/ RUP~1 EX EC FORTGCL G 
IIFORT.SYSIN DO * 
C THIS IS A JNE-nl~FNSIONAL Q-COOE ADAPTED F~OM ONE WRITTEN BY 
C JOHN O. ERKMAN OF SRI, WHO MDDELED AFTE~ ONF WRITTE~ BY 
C ~ARK WILKI~S OF LRL. AN APPRDXIMATE DESCRIPTION CAN BE FOUND 
C IN "COMPUTATIONAL PHYSICS. VOL. III," EDITED BY ALDER AND 
C FERNBACH AND ROTENBERG 
C THE PROBLEM IS SET UP IN SUBROUTINE "DECIDE." 
C THE MEANING OF KEY SYMBOLS IS DESCRIBED THERE. 
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COM M 0 N I C II n NIH ( 9 t , B UR N I q t , U 9) ,D X I 9) ,S 1 , R'i 0 ( Q I 
COMMON IC2TIMEI TI~ES,CYCLE,DELT,DTN,DTMX,TLIMAI3001,JCRIT, 

1 TQUlT,TAU 
CO~MON IC3CTRLI COUNTS,JSTAR,JPE,JPR,JQUIT,LAST,CYCLES 
COMMON IC4FL:JW! J13001,V(300),X(300t,Q(3001,P1300),E(3001,QA,VN, 

1I.1ASS( 300) ,CSP( 300 I 
CDMM~N IC7GNRLI ALP,OPTIDN,CONA,CQ,LEFTP 

INTEGER H,BURN,S,Sl,ZDN,CYCLE,CDUNTS,CVCLES,ALP,OPTION,H2,HSl,HS, 

1 RURNS, HS2 
REAL L,MASS,LINEAR,LEFTP 

C ALL DEC IDE 
THE FOLLOWING no LOOPS ENDING AT STATEMENT q CALCULATE THE 
P8SITION OF THE J'TH CELL IN CM AND ITS MAS~ IN GRAMS. RHn(s)= 
DENSITY OF RFGIO~ S IN GRAMS/CC. 
DO 9 S=2,51 
H S 1 = H ( S- 1 t + 1 
HS2=H(SI 
DO 9 J=HSl,HS2 
XIJ+1 )=X(JI +DX( SI 
~ASS(J)=(X(J+l)*·ALP-X(J)**ALPI*RHO(S) 

THF VARIABLES I~ THE FOLLOWIN~ F8UR WRITE STATEMENTS HAVE BEEN 
DEFINED IN SUB~OUTINE DECIDE. 
WRITE(6,951tALP,DELT,DTMX,CONA,CQ 
WRITE(6,952ICYCLES,CnUNTS,JQUIT 
FOR MAT I ' 0' , ' C Y C L E 5' , 6 X, 'C 0 UN T S ' , 6 X , ' J QUI T ' /I 6 ,4 X , I 6 , " x , I 6 I 
WRITE(6,957IS1,(~URN(SI,S=2,Sll 
WRITE(6,961ITAU,LEFTP,U(1),OPTION 

IF (OPTION.EQ.b) CALL FLIER 
IF (nPTION.NE.61 JSTAR=5 

CALL WR I TE 1 

CQSQ=CQ**2 
CQSQ4=4.0*CQSQ 
LINEAR=l.O+CONA+CONA 
"TIMES"=T, THE TIME VARIABLE, MFASUREn FROM ZERO. 
TIMES=O.O 
CYCLE=O 
"JCRtT"=NO. OF SPACE CELL FOR WHICH TLl~AIJ) HAD ITS M[NIMU~ 

VALUE IN THE PREVIOUS CYCLE. 
JCR IT=O 
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C "LAST" IS AN INTEGER CONTROL PARAMETER WHICH DIRECTS THE 
C SUBROUTINE "WRITE" TO PERFORM A TERMINAL cn~PUTATION AFTER THE 
C INTEGRATION HAS BEEN COMPLETED. 

L AST=O 
C "DTN" IS THE VALUE OF "DElT" CALCULATED IN THE CYCLE BEFORF LAST. 

DTN=DELT 
DEL TI=DEl T+DEL T 

C-----START OF TI~E LOOP 
C PPEAK=MAXIMUM VALUE OF PRESSURE CALCULATED IN PREVIOUS CVCLF.. 

40 PPEAK=O.O 
C TLIMB=TlIMA(JCRIT)=MINIMUM VALUE OF TLIMA(J). 

TlIMB=l.O 
T IMES=TIt-1ES+DEL T 
CVClE=CYCLE+l 

50 J=l 
S=2 
Jl=2 
JT=3 
pt EFT=O. 0 

C COMMENT EVALUATE P FOR FIRST CEll A~D U AND X ON lEFT BOUNDARY 
GO TO (51,52,53,54,60,60),OPTION 

51 tF(TIMES .LE. TAU) PlEFT=LEFTP 
GO TO 60 

57 IF(TIMES .LE. TAU) PLEFT=«-TIMES/TAU)+l.O)*LEFTP 
GO TO 60 

~3 PlFFT=LEFTP*EXP(-0.46*TIMES) 
54 CONTI NUE 
60 IF ( AL P. E Q. 1 ) U ( 1 ) = - ( ( P ( 1 )+Q ( 1 ) - PL EFT) f( X ( 2 ) - X ( 1) , , * V, 1 t *OE LT I +U (1 ) 

XA=U( 1 )*OEL T+X( 1) 
C-----START OF J-LOOP 

C 

10 IF(J.GT.H(S)) S=5+1 
18 OENU=(X(JT)-X(Jl) )/V(Jl)+(X(Jlt-X(J))/V(J) 
19 U(Jl)=(DElTI*(P(J)-P(Jl)+Q(J)-Q(Jl))l/OENU+U(Jl) 
80 X ( J ) = XA 

XA=OElT*U(Jl)+X(Jl' 
I F (J • EQ • H ( S 1 ») X ( J 1 ) = X A 
I F ( A B S CU ( J 1 " • LT. 5. OE - 5 ) U' Jl ) = o. 0 
VN=(XA**AlP-X(J)**AlP)/MASS(J) 
DElU=U(Jl)-U(J) 
DELX=XA-X( J) 

C-----GET Q FOR SHOCK 
C "QA"=NEW VALUE OF ARTIFICIAL VISCOUS STRESS; Q(J) IS "OLD" VALUE. 

R7 QA=-DELU*(CQSQ*ABS(DELU)+CONA*CSP(J))/VN 
IF(QA .LT. 0.0) QA=O.O 

C "TLIMA(J)=TIME P~RAMETER USED IN CALCULATING THE VALUE OF DElT 
C FnR THE NEXT TIME STEP. "AT THIS POINT VN, THE NEW VALUE OF 
C SPECIFIC V3LUME, AND QA ARE AVAILABLE, SO THE INFORMATION REQUIRED 
C FOR CALCULATING PRESSURE IN CELL J,PCJt,ENE~Gy,F(Jt, ETC. IS AT 
C HAND. THESE CALCULATIONS ARE MADE IN SUBROUTINES B_EQST(S,J), 
C WHICH ARE ENTRV POINTS IN 8_INIT(S). CONTROL IS TRANSFERRED Tn 
C SUBROUTINE EQSTCS,J), AND FROM THIS IT IS TRANSFERRED TO THE 
C APPROPRIATE B_EQSTCS,J). 

TLJMA'Jt=DELX/(LINEAR*CSP(J)+CQSQ4*ABSCDELU)) 
CALL EQSHS,J) 
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