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WHE BAMRZEIEER

PROGRAM XMAIN
EXTERNAL COMPUTE, LAGRANG,
1 GATECON, RAPNEW1, RAPNEWZ?,
2 RAPNEW3
COMMON E1(15),
1 BL(14), SIN(14)
COMMON NR, NT, NL (14), LL(14),
1 DK1, DK2, XN, G. DT
COMMON EE(40), TT (40), QQ(40, 14),
1 STO(20, 14), ATO(20,14), ETO(20,14)
COMMON AL (14 2), SL (14, 2), QL
1 (14.2), QO(14), XE (20, 14), ELA (14)
COMMON V(20, 14), Y(20, 14), Q (20,
1 14), VP(20,14), YP(20,14), QP(20, 14)
COMMON VR (20, 14), YR (20, 14),
1 SR (20, 14), AR (20, 14), TR (20, 14)
COMMON VS (20, 14), YS (20, 14), SS
1 (26, 14),TS (20, 14)
CALL INPUTDA
T=00
TMAX=TT (NT)
CC* COMPUTATION OF INITIAL COM
DITION**
CALL INITIAL (COMPUTE, RAPN-
EW1)
JJJ=0
1001 IF (JJJ. NE. 0) GO TO 1003
PRINT 101, T, DT
DO 1002 I=1, NR
NS=NN I)+1
PRINT 100, (V(J, I), J=1, NS)
PRINT 100, (Y(J, I), J=1, NS)
PRINT 100, (Q(J, ID, J=1, NS)
CONTINUE
PRINT 100, (SL (I, 1), I=1, NR)
PRINT 100, (AL (I, 1), I=1, NR)
PRINT 100, (QL (I, 1), I=1NR)
PRINT 100, (QO (I), I=1, NR)
PRINT 100, (ELA (D), I=1, NR)
T =T +DT/3600.
IF (T—-TMAX) 1004, 1004, 9999
CALL INTPLAT (RAPNEWS3)

BB(14), EL(9),

1002

1003

1004

CC* COMPUTATION OF INTERIOR
1 POINTS**
CALL INTERIO
CC* COMPUTATION OF UPSTREAM
1 CONDITION** -
CALL UPSTCON (T, LAGRANG)
DO 1009 I--2, NR
IF (LL(I)) 1005, 1006, 1007, 1008
1005 CALL JUNCTOL (I)
GO TO 1009
1006 CALL JUNCTO2 (I)
GO TO 1009
1007 CALL JUNCTO3 (I, T. LAGRANG)
GO TO 1009
1008 CALL JUNCTO4 (I, RAPNEWZ
GATECON, LAGRANG)
1009 CONTINUE
CC* COMPUTATION OF DOWNSTREAM
1 CONDITION**
CALL DOWNCON (T)
CC* PREPARATION FOR NEXT COM-
1 PUTATION®*
DT =1000.
DO 1010 I=1.NR,
QL (I, D=QL (L, 2)
SL (I, H=SL (I, 2)
NS=NN (D+1
DO 1010 J=1, NS
AB=BB ()* YP (J, I)+S1 (I)*YP (J,
1 D*YP (J, D
BT= (BB (I)+2*S1 *YP (J, I)
DDT=XL (I)/((NS$—D* (ABS (YP (J>
1 I))+SQRT (G*AA/BT)))
IF (DT. GT. DDT) DT=DDT
V3, D=VP D
Y U, D=YP (J, D
100 Q J, D=QP (J. D
JJ=J1J+1
IF (JJJ. EQ. 30) JJJ=0
GO TO 1001 .
1 FORMAT (1615)
2 FORMAT (8F 10.4)
100 FORMAT (1X, 12F 116)



101

FORMAT (1H }, 6X, #T=4#%, F10.,
1 #HRS#*, 5X, #DT=%, F106,  %#SE
2C.x,/)

9999 STOP

1050

1061

END

SUBROUTINE INPUTDA

COMMON E1 (15), BB(14), EL (14),
1 BL (14), SIN (1%)

COMMON NR, NT, NL (14), LL (14),
1 DK1, DK2, XN, G, DT

COMMON EE (40), TT (40), QQ (40,
114), STO (20,14), ATO (20, 14), ETO
2 (20, 14)

READ 1,NR, NT, (NL (D), I=1, NR),
1 (LL (I), I=1, NR)
' READ 2, DK1, DK2, XN, G

NR1=NR+1

DO 1050 I=1, NR1

READ 2, BB (I), S1 (I), SIN (I), EL
1 (I), BL (I), XL (I), E1 (I)

READ 2, (EE (D), I=1, NT)

READ 2, (TT (D), I=1, NT)
. DO 1051 J=1, NR -

READ 2, (QQ (L ), I=1, NT)

N=NL ()

READ 2 (STO (I, J), I=1, N)

READ 2, (ATO . ), I=1, N)

READ 2, (ETO (I J), I=1, N)
'RETURN

END

SUBROUTINE INITIAL (COMPUTE,
1 RAPNEWI)

COMMON El (15), Bl (14), EL (14),
1 BL (14), SIN (14)
 COMMON NR, NT. NL (14), LL (14),

‘1 DK}, DK2, XN, G, DT

COMMON EE (40), TT (40), QQ (49,
114), STO (20,14), ATO (20, 14), ETO
2 (20, 14)

COMMON AL (14 2), SL (14, 2), QL
1 (142), QO (14),XE (20, 14), ELA (14)

COMMON V (20, 14), Y (20, 14), Q(20,
1 14), VP (20, 14), YP(20, 14), QP(20, 14)

2 51 -

2001

2003

‘COMMON VR (20, 14), YR (20, 14),
1 SR (20, 14), AR (20,14), TR (20, 14)

COMMON VS (20, 14), YS (20, 14), SS
1 (20, 14),AS (20, 14), TS (20,-14) -

DIMENSION E (15), QJ (156), SK(15),
1 ALPM (15), A (14, 2), B (14, 2), VO
2 (14.2), DDT (14, 2)

NR1=NR+1

E (NRL)=EE (1)

QJ (NR)=50

DO 2001 I=1, NR

QJ (NR)=QJ (NR)+QQ (1 D

CONTINUE

DO 2011 I=1, NR1

K=NR1l-I+1

Kl=K+1

K2=K-1 _

IF (K. NE. NR1) CO TO 2002

AE=E (K) :

GO TO 2003

AE=E (KD+(QJ (K)/SK (K1))* (QJ
1 (K)ISK (KLD)*XL (K)

TEM=02

IPP=1PO=1

EY=AE-El (K)

CALL COMPUTE (EY, CA, CB, CR,
1 CP, Bl (K), S1 (K))

CR =CR**0.66666667

SK (K)=CA*CR/XN

IF (K. EQ- NR1) GO TO 2008

A (K, )=CA

B (K. 1)=CB

VO (K, 1)=QJ (K)/CA

ALPM (K)=05* VO(K, )*VO (K,1)/G

XKM=05* (1./ (SK (K1)*SK (KL))+
1 1L/(SK(K)*SK (K))) '

HF=QJ (K)*QJ (K)*XKM*XL (K)

DALP=ALPM (K1)-ALPM (K)

HO=—-DKI*DALP -

IF (DALP. GT. O. 0) HO=DK2*DALP

DWS = DALP+HF+HO+E (K1)— AE

IF (TEM. LE. 0.0001) GO TO 2006

IF (DWS. GT. 0.0001) GO TO 2004



2006

2009

" IF. (DWS. LT: —00001) GO TO 2005

GO TO 2006 - ’ S

- -IF(IPP.-EQ: 2) TEM= TEM*O.

IPO=2

AE=AE+TEM

GO TO 2003

IF (IPO. EO. 2) TEM=TEM*0.5
IPP=2

AE=AE-TEM

GO TO 2003

E (K)=AE

IF (K. EQ- 1) GO TO 2011

QJ (K2)=QJ (K)—QQ (K)

IF (K. NE. NG) GO TO 2008

CE=E (K)

E (K)=E (K)+00 1

CALL RAPNEWI (E (K). BL (K),
CE, EL (K), QJ (K))

QX =12*BL (K)* (E(K)—EL (K)**15
IF(QJ (K). LT. QX) GO TO 2009

E (K) = (QJ(R)/(12*BL(K))** 0.66666667
+EL (K1)

GO TO 2009

VO (K2, 2)=QJ (K2)/CA

ALPM (K) =05*VO (K2.2)*VO(K2.2)/G
IF (K- EQ. NR1) GO TO 2010
EY=E (K)-El (K) ' '
CALL COMPUTE (EY, CA, CB; CR,

1 CP, Bl (K2), S1 (K2)).

2010

2011

VO (K2, 2)=QJ(K2)/CA

IF (LL (K). EQ. 4) GO TO 2010
ALPM (K)=05*VO (K2:2)*VO (K2,2)/G
SK (K)=CA*CR**0.66666667/XN

A (K2 2)=CA

B (K2, 2)=CB

CONTINUE

DT =1000.

JJ=1

DO 2012 I=1, NR

DO 2012 J=1, 2

DDT (I, HD=XL(D/(VO{, ]D+8ORT

1 (G*A (I, D/B (L D)

IF (DDT(.J)-DT.GT.0.0)GO TO02012

S DT=DDPT , )

2012

2013
2014

2015

JJ=L. ..

CONTINUE
DO 2014 I=1, NR

'IF (1. EQ JJ) GO TO 2013

NN (D=DDT (I, 1)/DT -

IN=DDT (I, 2)/DT

1IF (NN (I). GT. IN) NN (I) IN
GO TO 2014

NN{I)=1

CONTINUE

DO 2017 I=1, NR

AK=K=NN (I)

‘Kl=K+1

DH=(E(D)- E(I+1))/AK

IF (LL(K).- EQ 4 DH=(CE-E (I+
1))/AK

DY =SIN (D*XL(I)/AK -

V(1 D=VO (I 1)

V (K1. D=VO (I, 2)

Y (1. ID=E (D-EL ()

Y (K1, )=E (I+1)-E1 (I+1)

IF (LL (K). EQ.-4) Y (1,I)=CE—EL()
QP (1, D=V (1, D*A(I 1) }

QP (KL, )=V (KL D*A (I, 2)

DO 2015 J=1, RI

XE (J, D=E1 )-DY* (J-1)

DO 2016 J=2, K

Y (J. D=E{)-DH* (J-1)—- XE(J, I)
IF (LL (K). EQ. 4)Y(J, D=CE~DH*

1 (J-1)-XE (J, )

2016

2017

2018

— 5% —

'V (J, D=QJ (D/(B1:(D*Y {J,

QP (J, D=QJ (D

1)+ 81
(O*YJ, D *Y(J. D)

SL d, hH=AL (I, )=ELA (I)=00
QO(DH=QL 1)=QQ I, D
CONTINUE

DO 2018 I=1, NR

NS=NN (D+1

PRINT 101, (XE (J, I), J= ~1, NS)
CONTINUE

RETURN

END



SUBROUTINE : INTPLAT (RAPNE
1 W3) >

COMMON EI1(15), BB- (14), EL: (14),
1 BL (14), SIN (14)

COMMON NR, NT, NL (14), LL (14),
1 DK1, DK2, XN, G, DT -

COMMON EE (40), TT (40), QQ(40,
114), STO (20, 14), ATO (20, 14), ETO
2 (20] 14)

COMMON AL (142), SL (14, 2), QL
1 (14, 2), QO (14), XE (20, 14), ELA (14)
COMMON V (20,1 4), Y (20, 14), Q
1 (20, 14). VP (20, 14), YP (20, 14), QP

2 (20, 14)

COMMON VR (20, 14), YR (20, 14),
.1 SR (20, 14), AR (20, 14), TR (20, 14)

COMMON VS (20, 14), YS (20, 14),
1 SS (20, 14), AS (20, 14), TS (20, 14)

DIMENSION SITA (14)

DO 2051 I=1, NR

AN=NN (D

SITA (I)=DT *AN/XL (D)

CALL RAPNEWS3 (0, NN (D), V (1,
1D, Y @ I),VR D, YR (1, 1), SR(,
21D, AR (1, I), TR (L, 1), .G, XN, SITA

3 (I), BB(I), S1 (I))

CALL-RAPNEWS (I, NN (I), V (1,
10),Y (I, VS 1), YS (LI)SS @,

D. AS (1, I) TS (L, I), G- XN, SITA
2 (I), BB (J), S1 (I)) :

2051 CONTINUE

'RETURN

END

SUBROUTINE INTERIO

COMMON El1 (15), BB (14), EL (14),
1 BL (14), SIN (14)

COMMON NR, NT, NL (14), LL (14),
1 DK 2, XN, G, DT

COMMON EE (40), TT (40), QQ (40,
114), STO (20, 14), ATO (20, 14), ETO
2 (20, 14)

CMMON AL (142), SL (142) QL (14,
12), Q0 (14), XE, (20, 14), ELA (14)

COMMON V (20, 14), Y (20, 14), Q (20,

1 14), VP(20, 14); YP (20, 14), QP(20, 14)
¢+ ‘COMMON VR (20, 14), YR (20, 14),SR
1 (20, 14), AR (20, 14), TR (20, 14) -
COMMON VS (20, 14), YS (20, 14), SS
(20, 14), AS (20, 14), TS (20, 14)
DO 3001 I=1, NR
NS=NN (D
DO 3001 J=2, NS
Jl=3-1
J2=3+1
CC4=SQRT (G*TS (J2, D/AS (J2 D)
CC3=VS (J2, I)—CC4*YS (J2, I)—G*
1 (SS (J2, D-SIN (D)*DT
CC2=SQRT (G* TR (JL /AR (J1, I))
CC1=VR (J1, D-CC2* YR (J1, D-G*
1 (SR (J1, D-SIN (D)* DT
YP (J. I)=(CC3~CCL)/(CC2-CC4)
VP (J, )=CC1+CC2* YP (J, )
QP (JD=VP (J, I* (BB (I)* YP (J,
1 D+S1 (D* YP (J. D* YP (J, I)
3001 CONTINUE
RETURN nE
END Lo il
SUBROUTINE UPSTCON (T, LA
. 1 GRANG)
COMMON E1 (15), BB (14), EL (14),
1 BL(14), SIN (14)
COMMON NR, NT, NL (14), LL (14),
"1 DKL,-DK2, XN, G, DT _
COMMON EE (40), TT (40), QQ: (40
1 14), STO (20, 14), ATO (20, 14), ETO
2 (20, 14) .
COMMON AL (14, 2), SL (14, 2), QL
1 (14, 2), QO (14), XE (20, 14), ELA(14)
COMMON V (20, 14), Y (20, 14), Q (20,
1 14), VP(20, 14), YP (20, 14), QP(20, 14)
COMMON VR (20,14), YR (20, 14), SR
1 (20, 14), AR (20,14), TR (20, 14).
COMMON VS (20, 14), | YS: (20,14), SS-
1 (20, 14), AS (20, 14), TS (20 14)
3061 KKK=0
TEM=03" o
IPO=IPP=1 . N



&

1

YP (I, D=Y (L, 1)

CALL LAGRANG. (TT, QQ (1 1),
NT, T, QL (1, 2); 4) :
KKK =KKK+1

IF (KKK. GT. 50) GO TO 3058

VP (1, D=VS (2 1) + (YP (1, 1)-YS
(2 1)) *SQRT (G*TS (2, 1)/AS (2 1))

2 —-G* (S8S (2, 1)-SIN (H*DT

3067

3058

1

Qi=VP (1, L* (BB (1)* YP (,1)+Sl
M* YP (1, D* YP (1, 1))

SL (1, 2=SL (1, ) +((QL (1, 1)+QL
& 2)-QO0 (1)-QL* DT* 0.5)/1000-

IF (SL(, 2). GT. 0.0) GO TO 3052

AL (1, 1)=SL (1, 2)=E2=00
Q3=SL (1, 1)* 20000/DT+QL(11) +
QL (1 2~ Q0 (1)

GO TO 3055

CALL LAGRANG (STO (1, 1), ETO
1, 1), NL (1), SL (1, 2), E2, 4)
EM=YP (i, D+XE (1, 1)

IF (E2. LE. EL (1)) GO TO 3053

IF (E2. GE. EM) GO TO 38054
Q3=00 :

GO TO 3055

Q3=1928+BL (1)* (E2-EL (1))**1.5
Q4=2.6563* BL (1)* SQRT (E2-EM)*
((2* E2+EM)/3.—EL (1))

IF(Q4. LT. Q3) Q3=Q4

IF (ABS (Q1-Q3). LE. 0.001) GO TO
3058 ,

IF (Ql. GT. Q3) GO TO 8057

IF. (IPP. EQ. 2) TEM=TEM* 0.5
IPO=2

YP(1, 1)=YP (1, D+TEM

GO TO 3051

IF (IPO. EQ. 2) TEM=TEM* 05
IPP=2

YP (4, D=YP (4, I)-TEM

‘GO TO'3051

QP (1, D=Q1

AL d, 1)=00 :

IF (SL (1, 2). GT. 0.0) CALL LAGR
ANG (ETO (. Iy ATO (L, I), NL(D),

2 E2 AL(L 1), 4

Q0 (1)=Q8 L

ELA (1)=E2

RETURN

END

SUBROUTINE JUNCTOIL (I)

COMMON E1 (15), BB (14), EL (14),
1 BL(14), SIN (14)

COMMON NR, NT, NL (14), LL (1%),

1 DK1,DK2, XN, G, DT

'COMMON EE (40), TT (40), QQ (49,
1 14), STO (20, 14), ATO (20, 14), ETO
2 (20, 14)

COMMON AL (14, 2), SL (14 2), QL

1 (142), QO (14), XE (20, 14), ELA (14)

COMMON V (20, 14), Y (20,14),Q (20,
1 14), VP (20, 14), YP (20, 14), QP (20, 14)

COMMON VR (20, 14), YR (20, 14), SR
1 (20,14) AR (20, 14), TR (20, 14)

COMMON VS (20, 14), YS (20,14), SS
1 (20, 14), AS (20, 14), TS (20, 14)

1=I-1

'NS=NN(I, 1)

CC4=SQRT (G*TS (2 I)/AS (2, 1))

CC3=VS (2, I)-CC4YS (2, I)~G*(SS
1 (2, I)=-SIN (D))*DT

CC2=-SQRT (G* TR (NS, I1)/AR(
1 NS, I1))

CC1=VR (NS, I1)-CC2* YR (NS, I1)
1 —G* (SR (NS, I1)—SIN (I1)* DT

CC5=CC2* Si (I1)—CC4*S1 (I)

Al= (CCl* S1 (Ii)+CC2* BB (I1)—
1 CC3*S1(I) - CC4*BB (I))/CCh

A2=(CCi* BB (I1)-CC3*BB (I))/CC5

YP (NSL I1)=YP (1, I)=0.5% (SQRT(
1 Al* Al-4. O*A2)—Al)

VP (NS1, I1)=CCi+CC2*YP(NSI, I1)

VP (1, I)=CC3+CC4YP(, I) -

QP (1, I)=VP (1, I)* (BB (ID* YP (1,
1D+SL O* YP (L, D* YP (1, I)) -

QP (NS1, I1)=VP (NSi, I1)*(BB(I1)*
1.YP (NS1, I1)+S1 (I1)* YP (NSI, ID)*
2 YP (NS1, 1))

RETURN



END A ~

SUBROUTINE JUNCTO3 (I, T, LA
1 GRANG)

COMMON EL1 (15), BB (14), EL (14),
1 BL (14), SIN (14)

COM . ON NR, NT, NL (14), LL (14),
1 DK1, DK2, XN, G, DT

COMMON EE (40), TT (40), QQ (49,
1 14), STO (20, 14), ATO (20,14), ETO
2 (20, 14)

COMMON AL (14,2), SL (14, 2) QL (14,
12), QO(14), XE (20, 14), ELA (14)

COMMON V (20, 14), Y (20, 14), Q (20,

1 14), VP(20, 14), YP(20, 14), QP (20, 14)

COMMON VR (20, 14), YR (20, 14),
1 SR (20, 14), AR (20, 14), TR (20; 14)

COMMON VS (20, 14), YS(20, 14), SS
1.(20, 14),.AS (20, 14), TS (20, 14).

I1=]-1

. NS=NN (I1)

NS1=NS+1

KKK=0

TEM=02

IPO=IPP=1

YP (1, D=Y (1,1)

YP (NS], I1)=Y (NS, I1)

CALL .LAGRANG (TT, QQ +' D),
INT, T,QL 2 D), %

5001 KKK=KKK+1

IF (KKK. GT. 50) GO TO 5008

VP (NSLI1)=VR (NS,I1)-(YP (NS],
1 I-YR (NS, I1)*SQRT (G*TR (NS,
2 I1)/AR(NS, I1)-G*(SR (NS, I1)~SIN
3 (I1)) *DT

Q2=VP (NSI, I1)* (BB (I1)*YP(NSI,
1 I1)+S1 (I1)*YP (NS, ID*YP (NSLID))

VP (1, D=VS 2 I+ (YP (1, D)-YS
1 (2, I)* SQRT (G* TS (2, I)/AS@, D)
2 —G* (SS (2, 1I)~SIN (I))* DT

- - Q1=VP (1, D* (BB (D*YP (1, D+S1

1 (D* YP @3, D*YP (3, I))

Q1=Q1-Q2

SL (1, 2)=(SL(, 1)*1000. + (QL (I, 1)+

1 QL (I, 2) -QO(I)—Q1)* DT*0.5)/10000.
~1IF (SL 0, 2). GT.03) GO TO 5002
AL (I, D)=SL (I, 2=E2=00
Q3=SL{, 1)*20000./DT+QL (I, 1)+ QL
141, 2)-Q0 (D -
GO TO 5005
5002 CALL LAGRANG (STO (1, ), ETO
1.(1, ), NL (I), SL (1, 2), E 24)
EM=YP (i, D+XE (1, I)
IF (E2, LE, EL (I)) GO TO 5003
IF (E2. GE. EM) GO TO 5004 -
Q3=00
GO TO 5005
Q3=1. 1928+BL (I)* (E2-EL (I))**16
Q4=2.6563xBL (I)* SQRT (E2—EM)*
1 ((2*EZ+EM)/3.—EL (I))
IF (Q4 LT. Q3) Q3=Q4¢
5006 IF (ABS (Qi—Q3). LE. 0.001) GO TO
1 5008
IF (Ql. GT. Q3) GO TO 5007
5006 IF (IPP. EQ. 2) TEM= TEM#05
IPO=2
YP (1, )=YP (1 I)+TEM
YP (NSI, I1)=YP (NSI, Il)+TEM
GO TO 5001
5007 IF (IPO. EQ.- 2) TEM=TEM* 05
IPP=2 .
YP (1, D=P (, I) TEM .
'YP.(NSL ID=YP (NS, I1)- TEM
GO TO 5001
5008 QP(NSI, 11)=Q2
Ql=Q1+Q2
QP (1, D=Qi
AL (1, 1)=00
IF (SL (I, 2)- GT. 00) CALL LAGR
1 ANG(ETO(d, I), ATO (1, D), NL(I),
2 E2 AL (I,1 ), 4
QO (I)=Q3
ELA (I)=E2
RETURN
END ;
SUBROUTINE JUNCTO4 (I, RAP
1 NEW2, GATECON, LAGRANG)
COMMON E1 (15), BB (14), EL..(14),

5003

5004

~ 55 —



1 BL(14) JSIN' ay -
’ COMMON NR NT, NL 4, LL (14),
,lDKlDK2XNGDT -
" COMMON EE (40), TT (40), QQ (49,
114), STO (20, 14), ATO (20, 14), ETO
2 (20, 14) ,
COMMON AL (14, 2), SL (14, 2),QL
1 (14, 2), QO (14), XE (20, 14), ELA (14)
“COMMON V (20, 14), Y (20, 14),Q (20,
1 14), VP(20, 14), YP (20, 14), QP (20, 14)
COMMON VR (20, 14), YR(20, 14), SR
1 (20, 14), AR (20, 14), TR(20, 14)
“COMMON . VS (20, 14), YS (20, 14), SS

©.1.(20, 14), AS (2014) TS (20, 14)

I1=1-1

NS=NN (I1)

NS1=NS+1

KKK =0

IPP=IPO=1

CC4=S8SQRT (G*TS (2, D/AS (2, D)

CC3=VS (2, I)-CC#4* YS (2, I)-G*
1(SS (2, D-SIN (I *DT
“'CC2=—SQRT (G* TR (NS Il)/AR
1 (NS,I1)) :

‘CC1=VR(NS,I1)~CC2*YR (NS, I1)—

1 G* (SR (NS, I1)-SIN (Il))*DT

TEM=5.0

‘QP (NSI, IN=QP (1, )=Q (NSI, I1)

8061 KKK=KKK-+1

IF (KKK. GT. 50) GO TQ 5056

CALL RAPNEW2 (81 .(I1), BB (I1),
1 CCl, CC2, Y (NSI, I1), YP (NS], I1),
2 QP (NS1, 11))

CALL RAPNEW2 (S1(I), BB(I),CC3,
1CC4, Y D, YP(A, D, QP A, 1))

YE=YP (NSI, I1)+XE (NSI, I1)

YF=YP (1, D+XE (1, D

CALL GATECON (YE, YF, QG, BL
1 (I), EL (I), E1 (I1), LAGRANG)

IF (QG—-QP (3, ID. LT.—-0.01) GO TO
1 5053

IF (QG-QP (1, D). GT 001) GO TO

5052

5052

5053
5054

5065

6058

5069

GO TO 5056 o
IF (IPO. EQ. 2) TEN=TEM* 0.5
QP (NS, I1)=QP(, D=QP(,D+TE
MIPP=2
GO TO 5051
IF (IPP. EQ. 2) TEM= TEM*05
QP (NS}, II)=QP (1, I)=QP (1, I)-
1 TEM

1F (IPP. EQ. 1. AND. QP (1, 1) LT.
1 00) GO TO 5055

GO TO 5056

TEM1=TEM

TEM=TEM*0.5

QP (NS1, I=QP (1, I)=QP (1, D+
1 TEM1-TEM

GO TO 5054

IPO=2

GO TO 5051

IF (QG. NE. 0.0) GO TO 5058

VP (NS, 11)=VP (1, I)=QP (NSl I1)
1 =QP (1, I)=00
YP (NSI‘ I11)=—CC1/CC2
YP (1, )=-CC3/CC4
GO. TO 5059
QP (NSI, I1)=QG
VP (NSI, I1)=CCl+CC2¥YP (NSI, I1)
VP (1, I)=CC8+CC4* YP (1, I)
RETURN ‘
END
SUBROUTINE DOMNCON (T)
COMMON E1 (15), BB (14), EL (14),

1 BL (14), SIN (14)

— 56 —

COMMON NR, NT, NL (14), LL (1%),
1 DK1, DK2, XN,G, DT

COMMON EE (40), TT (40), QQ (40,
114), STO (20, 14), ATO (20, 14), ETO
2 (20, 14)

COMMON AL (14, 2), SL (14, 2),QL
1 (14, 2), QO (14), XE (20, 14), ELA (14)
COMMON V(20, 14), Y (20, 14), Q(20,

1 14), VP (20, 14), YP (20, 14), QP (20, 14)
COMMON VR (20, 14), YR (20, 14),

1 SR (20, 14), AR (20, 14), TR (20,14)



COMMON VS (20, 14), YS (20;-14), SS

wid €20, 14); AB (20, 14);-TS (20, 14)

CALL LAGRANG- (TT, EE; NT, T,

1ED, 4 . v

I=NR
NS=NN (I

 NS1=NS+1

YP (NS3, I)=ED-XE (NSL I)
VP (NSI, D=VR (NS, I)-(YP (NST,

1 D-YR (NS, D)* SQRT (G*TR (NS,
2 D/AR (NS, I))-G* (SR (NS, D-SIN
3 (I)H*DT

QP (NS1, ID=VP (NSl D* (BB (I)*

1 YP (NS, I)+S1 (I)* YP(NSI, * YP
2 (NS, I)) -

6051

RETURN

"END

SUBROUTINE RAPNEWL (E,B,CE,
EL, Q)

K=0

K=K+1

- .SE=SQRT(E—CE) -

F =2853+B*SF*( (2*E+CE)/3.— EL) Q
DF =2.6663*B*,(SE+-0.5% (CE-EL)/SE)

- DIF=F/DF -

6052

E=E-DIF

IF (ABS (DIF). LT. 000001 ORK.
GT. 20) GO TO 6052

GO TO 6051

RETURN

END

SUBROUTINE RAPNEWZ S, B, clL {

C2, Y, YP, Q)

© YP=Y..

7000

N

-DPIF=FIDF. .

K=0

K=K+1

D1=B4Cl - . | .
D2=S*C1+B*C2 - SN
D3=S*C2 y
F—DISYP+ D2*YP*YP+ D3*YP* YP*
YP-Q

DF =D1+2*D2*YP+3. *D3*YP*YP

7001

bt

YP=YP-DIF yrog v
IF (ABS(DIF). LT.0. 00000000 1 OR K.
GT. 20) GO TO 7001

GO TO 7000 ‘

RETURN:

END '

SUBROUTINE RAPNEW3 (K, N, V,
Y, VRS, SRS, ARS, TRS, G, ZN, SITA,

R, S

DIMENSION V (20), Y (20), VRS
(20), YRS (20), SRS (20), ARS (20)
TR (20)

AN=N

cc=1 _

IF (K. EQ. 1) cC=-1. .
FF=8QRT (G)

DO:7057 I=1, N

KUNTER=0

M=1

L=1

. IF (K. EQ. 0) L=I+1

7051

7052

J=1
IF (K. EQ- 1) J=I+1
WRS=CCHSITA* (Y (M+1)-Y (M))/
d. +SITA* (V(M+1)-’V(M)>)

TEM=

)= 0

IPP=IPQ=1

YV=Y () )
AA=B*YV+S¥YV*YV

BB=B+2. *SHYV

EE=BB/AA

DD=SQRT (EE) 7 ‘
F=YV-Y (L)+WRS* (FF/DD+CC*
V (L)) ~

IF (TEM. LE. 0001) GO TO 7054 .

IF (F.GT. 0 GO TO 7052

IF (F. LT. 0) GO TO 7053

: GO 'TO 7055

IF (IPP. EQ 2) TEM TEM#*0.5
YV=YV-TEM

IPO=2

GO TO 7051

7053 IF (IPO. EQ. 2) TEM-TEM*OG



YV=YV+TEM
IPP=2 ’
GO TO 7061

7054 AA=B*YV+S*YV*YV
BB=B+2*S*YV
EE=BB/AA
DD=SQRT (EE)

F=YV-Y (L)+WRS* (FF/DD+CC*V

1@y

DF=1.+05*WRS* (FF*DD)* (1.-2 S

1 *AA/(BB*BB)) ey
DIF=F/DF
YV=YV DIF
IF (ABS (DIF). L T. 0.00000001. OR.
1 KUNTER. GT- 20) GO TO 7055
KUNTER=KUNTER+1
GO TO 7054
7055 VY=(V(L)—CC*SITA* (FF/DD)*(V
1 (M+D -V (M))/A.+SITA¥V(M+1)
2 -V
IF (K. EQ. 0) GO TO 7056
IF (M. EQ. 1) GO TO 7056
CHE=FF/DD
IF (VY. LE. CHE) GO TO 17056
JII=J1T+1
IF (JJJ. GT. 1) GO TO 7056
M=M-1
WRS=CC*SITA* (Y(M+1) =Y (M))/
1 (1. +SITA* (VIM+1)-V (M)))
TEM=0.1
KUNTER=0
IPP=IPO=1
GO TO 7051
VRS (D=VY
YRS (D=YV |
PP=B+2*YV4#SQRT (i.+S*S)
TFRM = V*ZN/ ((AA/PP)*X).6666667)
SRS (J)=TERM*TERM
ARS (J)=AA
TRS (J)=BB
CONTINUE
RETURN

7056

7057

END ‘ :
SUBROUTINE GATECON (YF, YF,
1 Q,B, EL, El, LAGRANG)
DIMENSTON X(8), Y(8)
DATA (X=0.60, 0.64, 0.70, 0.73, 0.80,
1 0.83, 0.90, 1.0)
DATA (Y=055 056 059, 0.61 0.70,
2 0.75, 0,86, 10)
DATA (EG=17)
IF (YE. GT. YF) GO TO 8001
Q=00
CO TO 8005
8001 IF (YE. GT. EL) GO TO 8002
Q=00 ‘
GO TO 8005 :
8002 IF (YE. GT. EG) GO TO 8003
Q=26563*B*SQRT (YE—-YF) *((2*YE
1 +YF)/3.—EL)
Q1=1.1928%B* (YE—EL)**15
GO TO 8004
8003 HD=(EG—EL)/(YE-EL)
CALL LAGRANG (X,Y,8 HD, Cl, 4)
Cc2=Cl1
IF, (YF. GT. EG) C2=0.6
Q=44272%C2% (EG—FL) *SQRT (YE-
1 EL-(EG—EL)* C1)*B
IF (YF. GT. EG) GO TO 8005
Q1 =B* (18783 (EG-EL)*SQRT (2.
1 *YE—YF-FG)+ 398447 (YF~EL)*
2 SQRT (YE-YF))
830¢ IE (Q.GT. Ql) Q=Q1
8505 RETURN »
END
SUBROUTINE COMPUTE (Y, A, T,
1R, P, B, S) '
X=S*Y
P=2#SQRT (X*X+Y*Y)+B
A=B+X)*Y '
T=B+2*X
"~ R=A/P
RETURN
END - °
SUBROUTINE LAGRANG (X, Y, N,

— 58 —



1XX, YY, M) ’ ' IA=IB-M+1

DIMENSION X (1),.Y (1) 9003 YY=00
MM=M/2 ‘ DO 9005 K=IA, IB
JA=1 XK=X (K)
IB=N ‘ PP=Y (K)
IF (M.GE.N.OR.M. LE1) GOT09003 DO 904 I=IA, IB
DO 9001 I=1, M " IF (I. NE- K) PP=PP* (XX~(D)/
IF(XX. LE. X (I)) GO TO 9002 1 (XK-X (D)
9001 CONTINUE 9004 CONTINUE
I=N 9006 YY=YY+PP
9002 IA=MAXO (I-MM, 1) RETURN

IB=MINO (IA+M-1, N) END
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