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**C POISSON  FINITE-DIFFERENCE
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**C TO APPROXIMATE THE SOLUTION TO THE POISSON EQUATION
DEL(U)=F(X,Y), A<= X <=B,C<=Y<=D,
SUBJECT TO BOUNDARY CONDITIONS:

UXY)=GXY),
IFX=AORX=B,FORC<=Y<=D
IFY=CORY=D,FORA<=X<=B
INPUT: ENDPOINTS A, B, C, D; INTEGERS m, n; TOLERENCE TOL;
MAXIMUM NUMBER OF ITERATIONS M.
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OUTPUT: APPROXIMATIONS W(I,J) TO UX(T),Y(J)) FOR EACH

I=1,...,n-1 AND J=1,...,m-1 OR A MESSAGE THAT THE
MAXIMUM NUMBER OF ITERATIONS WAS EXCEEDED.
INITIALIZATION
DIMENSION W(N-1,M-1),X(N-1),Y(M-1)
DIMENSION W(5,4),X(5),Y(4)
CHARACTER NAME1*30,AA%1
INTEGER OUP,FLAG,LBOUND
LOGICAL OK
BOUNDARY VALUES
FXZYZ)=0.0
GXZ,YZy 400¥XZ*YZ
OPEN(UNIT=5.FILE="CON', ACCESS="SEQUENTIAL")
OPEN(UNIT=6,FILE="CON' ACCESS="SEQUENTIAL)
WRITE(6,*) 'This is the Linear Finite Difference Method'
WRITE(6,*) 'for Elliptic Equations.'
WRITE(6,*) Have the functions F(x,y) and G(x,y) been created?’
WRITE(6,*) Enter Y or N''
WRITE(6,*) "'
READ(5.*) AA
IF((AA EQ.'Y') .OR. (AA EQ.'Y')) THEN
OK = FALSE.
IF (CK) GOTO 11
WRITE(6,*) Tnput endpoints |A,B] on X-axis'
WRITE(6,*) 'separated by blank '
WRITE(6,*) '
READ(5,*) A, B
WRITE(6,*) 'Input endpoinis [C,D] on X-axis'
WRITE(6,*) 'separated by blank.'
WRITE(6,*) "'
READ(5,*) C, D
IF ((A.GE.B).OR.(C.GE.D)) THEN
WRITE(6,*) 'Left endpoint must be less'
WRITE(6,*) 'than right endpoint’
ELSE
CK = TRUE.
ENDIF
GOTO 19
OK = FALSE,
IF (OK) GOTO 13
WRITE(6,*) Tnput mymber of intervals n on the X-axis'
WRITE(6,*) 'and m on the Y-axis separated by a blank.'
WRITE(6,*) Note: both n and m should be larger than 2.’
WRITE(@6.*) "'
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READ(5,*) N,M

IF (N.LE.2).OR.(M.LE.2)) THEN
WRITE(6,*) Must be integers exceeding 2.
ELSE

OK = . TRUE.

ENDIF

GOTO 12

OK = FALSE.

IF (OK) GOTO 15

WRITE(6,*) Tnput tolerance '
WRITE(6,*) "'

READ(5,*) TOL

IF (TOL.LE.0.0) THEN

WRITE(6,*) 'Tolerance must be positive '
ELSE

OK = .TRUE.

ENDIF

GOTO 14

OK = FALSE.

IF(OK) GOTO 17

WRITE(6,*) 'Tnput the maximmm number of iterations.'
WRITE(6,*) '

READ(5,*) LBOUND
IF(LBOUND.LE.0) THEN

WRITE(6,*) 'Must be a positive integer.'
ELSE

OK = TRUE.

ENDIF

GO TO 16

CONTINUE

ELSE

WRITE(6,*) 'The program will end so that the functions'
WRITE(6,*) 'F and G can be created.'
OK = FALSE.

ENDIF

IF(NOT.OK) GOTO 400

WRITE(6,*) 'Select output destination; '
WRITE(6,*) '1. Screen '

WRITE(6,*) 2. Text file '

WRITE(6,*) Enter 1 or2'

WRITE(6,*) '’

READ(5,%) FLAG

IF (FLAG EQ. 2 ) THEN

WRITE(6,*) Tnput the file name in the form -'
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WRITE(6,*) 'drive:name.ext'
WRITE(6, *) ‘with the name contained within quotes'
WRITE(6,*) 'as example: "A:QUTPUT.DTA"'
WRITE(6,*) '
READ(5,*) NAME1
OUP =3
OPEN(UNIT=0UP FILE-NAME],STATUS=NEW")
ELSE
OuUP=6
ENDIF
WRITE(OUP,*) POISSON EQUATION FINITE-DIFFERENCE METHOD'
WRITE(OUP,*)'A="A' B="B
WRITE(QUP,*)'C=",C,' D="D
WRITE(OUP,*) 'TOL="TOL,” M="'M," N='N
WRITE(OUP,*) MAX. # ITERATIONS ='LBOUND
MM=M-1
MMM=M-2
NN=N-1
NNN=N-2
XK WILL BE USED FOR K
STEP 1
H=(B-A)/N
XK=[D-O)'M
A,B,C,D WILL BE USED FOR X(0),X(N),Y(0),Y(M)
STEPS 2, 3 CONSTRUCT MESH POINTS
STEP 2
DO 10 I=1,NN
X(D=A+I*H
STEP 3
DO 20 J=1.MM
Y(I)=C+J*XK
STEP 4
DO 30 I=1,NN
DO 30 J=1.MM
W{,)=0
STEP 5
USE V FOR LAMBDA, VV FOR MU
V=H*H/XK*XK)
VV=2*(1+V)
L-1

CZ IS A NEW VALUE OF W(J) TO BE USED IN COMPUTING THE
ERROR

C
C

USE E INSTEAD OF NORM
STEP 6



100 IF (L.GT.LBOUND) GOTO 200
C STEPS 7 THROUGH 20 PERFORM GAUSS-SEIDEL ITERATIONS
C STEP7
Z=(-H*H*FX(1), Y (MM)H+G(A, YOMM))+ VG (1), D)y WL, MM-1)* V+W(2, MM))/VV
E=ABS(W(1,MM)-Z)
W(LMM)=Z
C STEPS
DO 40 I=2,NNN
Z=(-H*H*F(X(), Y(MM))+ V*G(X(),D)+W(I-1L, MM+ W (I+1, MM)+V*
* W{IMM-1))/VV
IF(ABS(W(LMM)-Z).GT.E) E=ABS(WI,MM)-Z)
40 WIMM)=Z
C  STEPY
Z~(-H*HYFXQNN), Y (MM)) +G(B, Y(MM)) 1 V* GEX(NN).D) + W(NN-LMM)  V*
¥ WNNMM-1)yVV
IF(ABS(W(NN MM)-Z).GT E) E=ABS(WNN,MM)-Z)

WNN MM)=Z
C STEP10
DO 50 LL=2, MMM
J=MMM-LL+2
C STEP11

Z=(-H*H*FX(1), YQ)+GA, Y (D)+V*W (L J+1)+V*W(1,]-
D+WQRIDVV
IF(ABS(W(1,))-Z).GT.E) E=ABS(W(1,])-Z)
W(.D)=Z
c STEP 12
DO 60 I=2NNN
Z=(-H*H*FXD), YD)+ WI-1,)+V*W(LI+1)+V*W(LI-
DFW(I+LD)/VV
IF(ABS(W(L])-Z).GT E) E=ABS(W(I,])-Z)
60 WOI=Z
C  STEP13
Z=(-H*H*FX(NN), Y()HGB,Y(DHWENN-LD+V¥FW(NN,J+1)+V
* *WQN,J-1))/VV
IF(ABS(W(NN,])-Z).GT.E) E=ABS(W(NN,J)-Z)

50 WENNJ=Z
C STEP14
Z=(-

H¥H*FX(1), Y(D)+V*GEX(L),CHGA, YD) VFW(L2+W2, Y VV
IF(ABS(W(1,1)-Z).GT.E) E=ABS(W(1,1)-Z)
W(L,1=Z
C STEP 15
DO 70 I=2,NNN
Z=(H*H*FX @), Y()IHV*GED,CH WL )WL LA VFWI VY
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IF(ABS(W(I,1)-Z).GT E) E=ABS(W(I,1)-Z)
70  WQL=Z
C STEP16
Z~(H*B*FXNN),Y(L)+ V*GOX(NN), O G B, Y(D) WINN-LI} V*W(N, 2)) VV
IF(ABS(W(NN, 1)-Z).GT.E) E=ABS(W(NN, 1)-Z)
W(NN,1)=Z
C STEP17
IF(E.LE.TOL) THEN
WRITE(OUP,2) L
C STEP18
DO 80 I=1,NN
DO 80 J=1L,MM
80  WRITE(OUP,3) LI,X(D,Y(J),W({LD)
C STEP19
GOTO 400
END IF
C STEP20
L=L+1
GOTO 100
C STEP21
200 WRITE(OUP,1) LBOUND
400 CLOSE(UNIT=5)
CLOSE(UNIT=OUP)
IF(OUP NE.6) CLOSE(UNIT=6)
STOP

1  FORMAT(1X,METHOD FAILS AFTER ITERATION NO. ' 14)

2 FORMAT(1X,'NQ. OF ITERATIONS IS',14,3X,'"ORDER OF OUTPUT IS
“LIX@. YW

3 FORMAT(1X,2(I3,2X),3(E15.8,3X))

END
(4.1) oo
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u(0,)=u(1,1)=0, t>0
u(x,0)=sinzx, 0<x<1

u(x,f) = e sin
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x u(x,0.5) Wi 1000 [2(6.0.5)-w; 1000]
0.0 0 0 0
0.2 0.00422728 0.00434922 1.219E-4
0.4 0.00383989 0.00703719 1.973E-4
0.6 0.00383989 0.00703719 1.973E-4
0.8 0.00422728 0.00434922 1.219E-4
1.0 0 0 0
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HEAT EQUATION BACKWARD-DIFFERENCE
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TO APPROXIMATE THE SOLUTION TO THE PARABOLIC PARTIAL-cDIFFERENTIAL
EQUATION SUBJECT TO THE BOUNDARY CONDITIONS
UQ,T)=ULT)=0,0<t<T=MAXt
AND THE INITIAL CONDITIONS
UX,0)=F(X),0<=X<=L:

C INPUT: ENDPOINT L; MAXIMUM TIME T, CONSTANT ALPHA,;

¢ INTEGERS

C OUTPUT: APPROXIMATIONS W(LJ) TO UX(T),T(J)) FOR EACH



o 00

19

11
12

13

Ol ol By (ool Jdoudl (3 Aadita Y11

I=1,...M-1 AND J=1,...,N.
INITIALIZATION
DIMENSTION W(M), XL(M-1), XUM-1), Z(M-1)
DIMENSION W(10),XL( 9),XU( 9),Z( 9)
FT IS CAPITAL TANDFXISL
CHARACTER NAME1*30,AA*1
INTEGER OUP,FLAG
LOGICAL OK
FXZ)=SIN(PI*XZ)
PI=4*ATAN(1.0)
OPEN(UNIT=5,FILE='"CON' ACCESS='"SEQUENTIAL)
OPEN(UNIT=6,FILE="CON', ACCESS='"SEQUENTIAL")
WRITE(6,*) 'This is the Backward-Difference Method'
WRITE(6,*) 'for the Heat Equation.’
WRITE(6,*) Has the function F been created in the program? '
WRITE(6,*) Enter Y or N''
WRITE(6,*) ''
READ(5,*) AA
IF(( AA .EQ.'Y') .OR. ( AA EQ.'y')) THEN
OK = FALSE.
WRITE(6,*) 'The lefthand endpoint on the X-axis is 0.'
IF (OK) GOTO 11
WRITE(6,*) 'Input righthand endpoint on the X-axis.'
WRITE(6,*) "'
READ(S,*) FX
IF (FX.IE.0.0) THEN
WRITE(6,*) 'Must be a positive number.'
ELSE
OK = .TRUE.
ENDIF
GOTO 19
OK = FALSE.
IF (OK) GOTO 13
WRITE(6,*) 'Input the maximum valuc of the time'
WRITE(6,*) 'variable T.
WRITE(6,%) "'
READ(5,*) FT
IF (FT LE. 0.0 ) THEN
WRITE(6,*) Must be positive number.'
ELSE
OK = .TRUE.
ENDIF
GOTO 12
WRITE(6,*) Tnput the constant alpha '
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WRITE(6,*) "'
READ(5,*) ALPHA

15 OK = .FALSE.

14 IF (OK) GOTO 16
WRITE(6,*) 'Input integer m = number of intervals'
WRITE(6,*) 'on X-axis and N = number of time intervals.’
WRITE(6,*) Note: m must be 3 or larger.’
WRITE(6,*) 'Separate by blank. '
READ(5,*) M\N
IF ((M.LE.2).OR.(N.LE.0)) THEN
WRITE(6,*) Numbers not within correct range.'
ELSE
OK =.TRUE.
ENDIF
GOTO 14

16 CONTINUE
ELSE
WRITE(6,*) 'The program will end so that the function F '
WRITE(6,*) 'can be created '
OK = FALSE.
ENDIF
IF(NOT.OK) GOTO 400
WRITE(6,*) 'Select output destination: '
WRITE(6,*) '1. Screen '
WRITE(S,*) '2. Text file '
WRITE(6,*) 'Enter 1 or 2’
WRITE(6,*) '
READ(S,*¥) FLAG
IF (FLAG EQ. 2 ) THEN
WRITE(6,*) 'Input the file name in the form -'
WRITE(6,*) 'drive:name.cxt'
WRITEC(S,*) 'with the name contained within quotes’
WRITE(6,*) 'as example: "A.QUTPUT.DTA"'
WRITE(6,*) '
READ(S,*) NAME1
OUP=3
OPEN(UNIT=0QUP,FILEENAMEL,STATUS=NEW"
ELSE
OUP=6
ENDIF

WRITE(OUP,*) 'BACKWARD-DIFFERENCE METHOD FOR HEAT EQUATION'

MM=M-1
MMM=MM-1
NN=N-1
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STEP 1
H=FX/M
USE TK FOR K
TK=FT/N
USE VvV FOR LAMBDA
VV=ALPHA*ALPHA*TK/(H*H)
STEP 2
DO 10 I=1.MM
INITIAL VALUES
WO=FI*H)
STEP 3
STEPS 3 THROUGH 11 SOLVE A TRIDIAGONAL LINEAR SYSTEM
USING ALGORITHM 6.7
USEXLFORL, XUFORU
XL()=1+2*VV
XU)=-VV/XL(1)
STEP 4
DO 20 I=2. MMM
XLOF1R2*¥*VV+HVV*XU(I-1)
XU(D=-VV/XLE
STEP 5
XLMM)=14+2*VV+VV*XUMMM)
STEP 6
DO 30 J=1.N
STEP 7
CURRENT T(@)
T=J*TK
Z(1)=W(1)/XL(1)
STEP 8
DO 40 1I=2, MM
ZM=(WD+VV*Z(-1))/XL(D)
STEP 9
WMM)=Z(MM)
STEP 10
DO 50 II=1, MMM
=MMM-IT+H1
WO=Z(D) -XUD*W(+1)
CONTINUE

C STEP 111S CHANGED TO OUTPUT ONLY THE FINAL TIME VALUES
C OUTPUT FINAL TIME VALUE

WRITE(OUP,1) FT
WRITE(OUP,3)
DO 60 I=1, MM
X=I*H
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60  WRITE(OUP,2) LX,W(I)

C STEP 12

400  CLOSE(UNIT=5)

CLOSE(UNIT=OUF)

IF(OUP.NE.6) CLOSE(UNIT=6)

STOP

FORMAT(1X,FINAL TIME VALUE IS', | X,E15.8)
FORMAT(1X.I3,2(1X,E15.8))
FORMAT(3X,T, 12X, T()', 12X,'W(D)")

END
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CRANK-NICOLSON

C
C
C *kkhkkkF * ko kkok ok kokok *
C
C

TO APPROXIMATE THE SOLUTION TO THE PARABOLIC PARTIAL-
DIFFERENTIAL
C EQUATION SUBIECT TO THE BOUNDARY CONDITIONS
C U0, =ULT)=0,0<t<T=MAXt
C AND THE INITIAL CONDITIONS
C UX0)=FX),0<=X<=L:
C INPUT: ENDPOINT L; MAXIMUM TIME T, CONSTANT ALPHA;
cINTEGERS
M,N:
OUTPUT: APPROXIMATIONS W(LJ) TO U(X(D),T(J)) FOR EACH
I=1,..,M-1 AND J=1,... N,
INITIALIZATION
DIMENSION V(M),XL(M-1),XU(M-1),Z(M-1)
DIMENSION V( 10),XL( 9),XU( 9),Z( 9)
VIS USED FOR W, FT FOR CAPITAL T, FXFOR L
CHARACTER NAME1*30,AA*1
INTEGER OUP FLAG
LOGICAL OK
FXZ)=SIN(PI*XZ)
PI=4*ATAN(1.0)
OPEN(UNIT=5,FILE='CON',ACCESS="SEQUENTIAL")
OPEN(UNIT=6,FILE="CON',ACCESS="SEQUENTIAL)
WRITE(6,*) 'This is the Crank-Nicolson Method'
WRITE(6,*) ‘for the Heat Equation.’
WRITE(6,*) Has the function F been created in the program? '
WRITE(6,*) Enter Y or N’
WRITE(6,*) "'
READ(5,%) AA
IF(( AA EQ. Y').OR. { AA EQ.'y")) THEN
OK = FALSE.
WRITE(6,*) 'The lefthand endpoint on the X-axis is 0.'
19 IF (OK) GOTO 11
WRITE(6,*) 'Input righthand endpoint on the X-axis.'
WRITE(6,*) "'
READ(5,*) FX
IF (FX.1E.0.0) THEN
WRITE(6,*) 'Must be a positive number.'
ELSE
QK = . TRUE.

0O o0 n
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ENDIF
GOTO 19
11 OK = FALSE.
12 IF (OK) GOTO 13
WRITE(6,*) 'Tnput the maximum value of the time'
WRITE(6,*) ‘variable T.'
WRITE(6,%) '’
READ(5.%)FT
IF (FT .LE. 0.0 ) THEN
WRITE(6,*) Must be positive number.'
ELSE
OK = .TRUE.
ENDIF
GOTO 12
13 'WRITE(6,*) 'Input the constant alpha.'
WRITE(6,*) '’
READ(5,*) ALPHA
15 OK = .FALSE.
14 IF (OK) GOTO 16
WRITE(6,*) 'Input integer m = number of intervals'

WRITE(6,*) 'on X-axis and N = number of time intervals.'

WRITE(6,*) 'Note: m must be 3 or larger.’
WRITE(6,*) 'Separate by blank. '
READ(5,*) M\N
IF (M.LE.2).OR.(N.LE.0)) THEN
WRITE(6,*) 'Numbers not within correct range.'
ELSE
OK = .TRUE.
ENDIF
GOTO 14

16 CONTINUE
ELSE

WRITE(6,*) 'The program will end so that the function F '

WRITE(6,¥) 'can be created '
OK = FALSE.

ENDIF

IF(NOT.OK) GOTO 400
WRITE(6,*) 'Select output destination: '’
WRITE(6,*) '1. Screen’
WRITE(6,*) '2. Text file *
WRITE(6,*) Enter 1 or2 '
WRITE(®6,*) "'

READ(S,*) FLAG

IF (FLAG EQ. 2 ) THEN
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WRITE(6,*) Input the file name in the form -’
WRITEC(6,*) 'drive:name.ext’

WRITE(6,*) 'with the name contained within quotes’
WRITE(6,*) 'as example: "A:QUTPUT.DTA"'
WRITE(®6,*) '’
READ(5,¥) NAME1

OuUP =3
OPEN(UNIT=0UP,FILEFENAMEI1,STATUS=NEW")
ELSE

OUP=6

ENDIF

WRITE(OUP,*) 'CRANK-NICOLSON METHOD FOR HEAT EQUATION'
MM=M-1

MMM=MM-1

NN=N-1

STEP 1

H=FX/M

TK IS USED FOR K

TK=FT/N

VV IS USED FOR LAMBDA
VV=ALPHA*ALPHA*TK/H*H)

SET V(M)=0

viM)=0

STEP2

INITIAL VALUES

DO 10 I=1.MM

V(@)=F(I*H)

STEP 3

STEPS 3 THROUGH 11 SOLVE A TRIDIAGONAL LINEAR SYSTEM
USING ALGORITHM 6.7

USE XL FOR L, XU FORU
XL(1)=1+VV
XU(1)=-VV/(2*¥XL(1))

STEP 4

DO 20 I=2, MMM
XLA)=1+VV+VV*XU(I-1)/2
XU@)y=-VV/(2*XLD))

STEP 5

XLMM)=1+VV+VV*XUMMM)/2

STEP 6

DO 30 J=1N

STEP 7

CURRENT T(J)

T=I*TK
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60

400
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Z(D)=((1-VVY*V(1HVV*V(2)/2)/XL(1)
STEP 8
DO 40 F2MM
ZM=(1-VV*V(D+VV2(VI+D+V{I-D+ZI-1)))/XL(I)
STEP 9
VIMM)=Z(MM)
STEP 10
DO 50 II=1, MMM
[=MMM-II+1
VAO=Z{T) -XUD*V(I+1)
CONTINUE
STEP 11-OUTPUT WILL BE ONLY FOR T=FT
WRITE(OUP,1) FT
WRITE(OUP,3)
DO 60 =1 MM
X=I*H
WRITE(OUP,2) LX, V(D)
STEP 12
PROCEDURE IS COMPLETE
CLOSE(UNIT=5)
CLOSE(UNIT=OUP)
IF(OUP.NE.OUP) CLOSE(UNIT=6)
STOP
FORMAT(1X, OUTPUT FOR TIME =',1X,E15.8)
FORMAT(1X,I3,2(1X,E15.8))
FORMAT(X, T, 12X, T(D)', 12X,"V(D")
END
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C**************** EELE L EL ELEELER] *

Cc

WAVE EQUATION FINITE-DIFFERENCE

CFrrkrkrkikiorkkkrk LEL LI IS EEL LR L2 ] *
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TO APPROXIMATE THE SOLUTION TO THE WAVE EQUTION:
SUBJECT TO THE BOUNDARY CONDITIONS
U@O,H=UL,H=0,0<1<T=MAXt
AND THE INITIAL CONDITIONS
U(X,0) = F(X) AND DU(X,0)/DT = G(X), 0 <= X <=L:
INPUT: ENDPOINT L; MAXIMUM TIME T, CONSTANT ALPHA;

cINTEGERS M,N.

0 oo

OUTPUT: APPROXIMATIONS W(I,J) TO U(X(D), T(7)) FOR EACH I=0,..M
AND J=0,...N.

INITIALIZATION

DIMENSION W(M+1.,N+1)

DIMENSION W(11,21)

FT IS CAPITAL TANDFXISL

CHARACTER NAME1*30,AA*1

INTEGER OUP,FLAG

LOGICAL OK

F(XZ)=SIN(PI*XZ)

G(XZ)=0

PI=4*ATAN(1.0)

OPEN(UNIT=5,.FILE="CON', ACCESS="SEQUENTIAL"

OPEN(UNIT=6,FILE="CON', ACCESS="SEQUENTIAL"

WRITE(6,*) "This is the Finite-Difference Method'

WRITE(6,*) ‘for the Wave Equation.'

WRITE(6,*) Have the functions F and G been created?'

WRITE(6,*) Enter Y or N

WRITE(®,*) "'
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READ(5,*) AA
IF(( AA EQ.'Y") .OR. ( AA EQ.'y')) THEN
OK = FALSE.
WRITE(6,*) The lefthand endpoint on the X-axis is 0.'
10 IF (OK) GOTO 11
WRITE(6,*) Tnput righthand endpoint on the X-axis.'
WRITE(6,*) "'
READ(5,*) FX
IF (FX.IE.0.0) THEN
WRITE(6,*) Must be a positive number.'
ELSE
OK = .TRUE.
ENDIF
GOTO 10
11 OK= FALSE.
12 IF (OK) GOTO 13
WRITE(6,*) Tnput the maximum vatue of the time'
WRITE(6,*) 'variable T.'
WRITE(6,*) "'
READ(5. %) FT
IF (FT LE. 0.0 ) THEN
‘WRITE(6,*) 'Must be positive number.'
ELSE
OK = . TRUE.,
ENDIF
GOTO 12
13 'WRITE(S,*) 'Input the constant alpha.'
WRITE(6,*¥) "'
READ(5,%) ALPHA
15 OQOK= FALSE.
14 IF (OK) GOTO 16
WRITE(6,*) Tnput integer m = number of intervals'
WRITE(6,*) 'on X-axis and N = number of time intervals.’
WRITE(6,*) Note: must be 3 or larger. Scparate by blank.'
WRITE(6,*) "'
READ(5,*) M\N
IF ((M.LE.2).0R.(N.LE.0)) THEN
WRITE(6,*) Numbers not within correct range.’
ELSE
OK = TRUE.
ENDIF
GOTO 14
16 CONTINUE
ELSE
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‘WRITE(6,*) 'The program will end so that the functions'
WRITE(6,*) F and G canbe created.’
OK = FALSE.
ENDIF
IF(.NOT.OK) GOTO 400
WRITEC(6,*) 'Select output destination: '
WRITE(6,*) '1. Screen '
WRITE(6,*) '2. Text file '
WRITE(6,*) Enter 1 or2’
WRITE(6,*) "'
READ(5,*) FLAG
IF (FLAG .EQ. 2 ) THEN
WRITE(6,*) Toput the file name in the form -'
WRITE(6,*) 'drive:name.ext'
WRITE(6,*) ‘with the name contained within quotes'
WRITE(6,*) 'as example: "A:QUTPUT.DTA"'
WRITE(6,*) "'
READ(5,*) NAME1
OUP=3
OPEN(UNIT=0UP.FILEENAME1,STATUS="NEW")
ELSE
OUP =6
ENDIF
WRITE(OUP,*) FINITE DIFFERENCE METHOD FOR WAVE EQUATION'
M1=M+1
N1=N+1
MM=M-1
NN=N-1
C STEP1
C TKIS USED FORK, VFOR LAMBDA
H=FX/M
TK=FT/N
V=TK*ALPHA/H
C STEP2
C THE SUBSCRIPTS ARE SHIFTED TO AVOID ZERQO SUBSCRIPTS
DO 20 J=2 N1
W(,1=0
20 WQMLD=0
C STEP3
W(1,1)=F(0.0)
WML1)=F(FX)
C STEP 4
DO30I=2M
W, D)=F((I-1)*H)



30 W(L2)=(1-V*V)*F(I-1)*H)+V*V*EI*H)+F((-2)*H))/2+TK*G((I-1)*H)
C  STEPS
DO 40 I=2N
DO 40 I=2,M
40 WELIHD=2*(1-VAV)*W(LI)+VEVAW(I+LI)+W({I-1,1))-W(L,J-1)
C  STEP6
C  OUTPUT ONLY FOR TIME VALUE T=FT
WRITE(OUP,1) FT
WRITE(OUP,3)
DO 50 I=1,M1
X=(1-1)*H
50  WRITE(OUP,2) LX,W(.N1)
C  STEP7
C  PROCEDURE IS COMPLETE
400 CLOSE(UNIT=5)
CLOSE(UNIT=OUP)
IF(OUP.NE.6) CLOSE(UNIT=6)
STOP
FORMAT(1X,FINAL TIME VALUE IS',1X,E15.8)
FORMAT(1X,13,2(1X.E15.8))
FORMAT(3X,T,12X,'T@)", 10X, W(I,N))
END

W b
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