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SOLUTION OF _A SET OF ORDINARY DIFFERENTIAL EQUATIONS
USING THE FQURTH ORDER ADAMS-BASHFORTH, ADAMS-MOULTON
PREDICTOR-CORRKECTOR METHOD WITH AN ITERATIVE ALGORITHM.

THE INTEGRATION IS STARTED USING CLASSIC FOURTH ORDER
RUNGE-KUTTA METHOD AND TEE ITERATION PROCEDURE IS THE
THE GAUSS-SEIDEL WITH RELAXATION.

PROGRAM NAME: ABAMPC4

® EXAMPLE CASE:

.FOR
d¥/dX = ~.3
dz/dxX = -.2
do/dx = -.1

(:)ANALYTICAL SOLUTION IS

b
Z

G N

U,

nun

..+.
-+

(1)

il A
sl VH

EXP (-.1X) + EXP (-.2X)
+ EXP(~-.2X)

EXP (-.1X)
EXPE (-.1X)

i

u

(:)WITH INITIAL CONDITIONS: AT X=0, Y=3, 2z=2, U=1

+ EXP (-.3X)

REAL, X(51),Y(51),2(51),U(51),DYDX(51),D2ZDX (51),DUDX (51)
REAL Y¥5(51),Z3(51),US(51),DYDXS(51),DZDXS (51),DUDXS (51)

REAL YTRUE (51),ZTRUE (51) ,UTRUE (51) ,H,K1,K2,K3,K4

REAL L1,L2,L3,L4,M1,M2,M3,M4
(&) OPEN (10, FILE='ABAMPC4 .RES’ , STATUS='NEW')

SET TOLERANCE FOR ITERATION PROCEDURE
AND MAXIMUM NUMBER OF ITERATIONS

TOL=0.00000001

IMAX=50

SPECIFY THE RELAXATION FACTOR

WRITE (*,7)

FORMAT ('

FORMAT (*

X(1)=0.0
X(l)=3.0
Z2(1)=2.0
U(1)=1.0
H=0.01

r

ENTER RELAXATION FACTOR')
READ (*,8) W

FORMAT (F4.2)

WRITE (10,9) W

RELAXATION FACTOR:

+Fd.2)

USE RK FOR THE FIRST 4 INTERVALS TO START
THE PREDICTOR-CORRECTOR METHOD.

DO 100 J=2,5

I=J-1

XT=X (I)
¥YT=Y (I)
ZT=7 (I)
UT=U{(I)

CALL DERIV(XT,YT,ZT,UT,F1,F2,F3)

DYDX (I)=F1
DZDX (I)=F2
DUDX (I)=F3

. K1=H*F1
L1=H*F2
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100

“M1=H*F3

XT=X(I}+ (H/2.)

Yrey (I (KL 2.)
2T=2 {I)+(L1/2.)
UT=U(I)+(M1/2.)

CALL DERIV (XT,YT,6Z2T,UT,F1,F2,F3)

K2=H*F1
L2=H*F2
M2=H*F3

RE=XATI+={H/2.)

YP=¥(I)+(BE2/2.)
2= (IY+(12/2.)
UT=U(I)+(M2/2.)

CALL DERIV(XT,¥T,27,;UT,EL,F2,E3)

K3=H*F1
L3=H*F2
M3=H*F3

XT=X(I)+H
YT=Y(I)+K3
2T=2 (I)+L3
UT=U (I)+M3

CALL DERIV{XT,¥T, ZT,UT,Fl,F2,F3)

K4=H*F1
L4=H*F2
MA=H*F3

X(J)=X(I)+H

Y(T)=Y(I)+((1./6.)* (K1+(2.*K2)+(2.%K3) +K4))
Z(T)=Z(I)+((1./6.)*(L1+(2.*L2)+(2.*L3)+L4))

BETI=THI) 2 (1 ./6.)

CONTINUE

J=5

XT=X (J)
YT=Y (J)
2T=7 (J)
UT=U(J)

* (M1+ (2.*M2)+ (2.*M3) +M4) )

CALI, DERIV(XT,¥T,2T,UT,F1,P2,F3)

DYDX (J)=F1
DZDX (J) =F2
DUDX (J) =F3

END OF THE STARTER SEGMENT

DO 800 N=5,50
ITER=1

N1=N-1

N2=N-2

N3=N-3

NN=N+1

X (NN) =X (N) +H

PREDICTOR ,
J

TEMP= (55.*DYDX (N))—-(59. *DYDX(Nl))+(3?.*DYDX(N2))-f9.*DfDx(N3))

YS (NN) =Y (N) + ((H/24.) *TEMP) P
TEMP= (55.*DZDX (N) ) - (59.*DZDX (N1) ) + (37. *DZDX(NZ})-(Q *DZDX (N3) )

728 (NN)=Z (N)+ ( (H/24.) *TEMP)
TEMP= (55.*DUDX (N) ) = (59 .*DUDX (N1) ) + (37. *DUDX(NZ))—{Q *DUDX (N3))

US (NN) =U (N) + ( (H/24.) *TEMP)
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