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C GAUSS ELIMINATION WITH BACKWARD SUBSTITUTION
C************************FF L1 2] fhkk ok kokog

C TO SOLVE THE N BY N LINEAR SYSTEM

C El: A(1,D) X(1) + A(L,2) X(2) + ... + A(1N) X(N) = A(1,N+1)

C E2: AQ,DX(D)+A@2,2) X(2) + ... + AQN) X(N) = AQ,N+1)

C EN: AN, 1) X(1) + AN,2) X(2) + ... + AQN,N) X(N) = AN,N+1)

C INPUT: NUMBER OF UNKNOWNS AND EQUATIONS N; AUGMENTED
C MATRIX A = (A(L,])) WHERE 1<=I<=N AND 1<=J<=N+1.
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C OUTPUT: SOLUTION X(1),X(2),...X(N) OR A MESSAGE THAT THE
LINEAR
C SYSTEM HAS NO UNIQUE SOLUTION.
C INITIALZATION
DIMENSION A(10,11), X(10)
CHARACTER NAME*30,NAME1*30,AA*1
INTEGER INP,OUP,FLAG
LOGICAL OK
OPEN(UNIT=5,FILE='CON' ACCESS='SEQUENTIAL"
OPEN(UNIT=6,FILE='CON', ACCESS="SEQUENTIAL")
WRITE(6,*) 'This is Gaussian Elimination,'
WRITE(6,*) 'The array will be input from a text file in the'
WRITE(S,*) ' order: A(1,1), A(1,2), ..., A(1N+1), A(2,1),
WRITE(®6,*) ' A2,2), ..., A@2,N*1)..., A(N,1), A(N,2),
WRITE®.,¥) ' ..., A(NN+1) '
WRITE(6,*) Place as many entries as desired on each line,'
WRITE(6,*) ' but separate entries with at least one blank.'
OK = FALSE.
WRITE(6,*) Has the input file been created?'
WRITE(6,*) Enter Y or N - letter within quotes '
WRITEG,*) "'
READ(5,*) AA
IF {(( AA EQ.'Y") .OR.( AA EQ.'y')) THEN
WRITE(6,*) 'Input the file name in the form -’
WRITE(6,*) 'drive:name.ext contained in quotes'
WRITE(6,*) 'as example: "A:DATADTA"'
WRITE(6,%) '
READ(5,*) NAME
INP=4
OPEN(UNIT=INP,FILE=NAME, ACCESS='SEQUENTIAL")
OK = FALSE.
9 TF (OK) GOTO 11
WRITE(6,*) 'Input the number of ¢quations - an integer '
WRITE(6,*) "'
READ(5,*) N
IF (N .GT. 0) THEN
M=N+1
READ(INP,*) ((A(LJ), J=1.M),I=1N)
OK = .TRUE.
CLOSE(UNIT=INP)
ELSE
WRITE(6,*) The number must be a positive integer’
ENDIF

GOTO 9
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ELSE
WRITE(6,*) 'The program will end so the input file can''
WRITE(6,*) 'be created. '
OK = .FALSE.
ENDIF
11 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,*) Input 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,*) NAMEI1
QUP =3
OPEN(UNIT=0UP,FILEENAMEI,STATUS='NEW")
ELSE
OUP=6
ENDIF
WRITE(OUP,*) 'GAUSSIAN ELIMINATION'
C ICHG COUNTS NUMBER OF INTERCHANGES
ICHG=0
WRITE(OUP,3)
WRITE(OUP,4) ((A(L,)),J=1,M),I=1,N)
C STEP1
C ELIMINATION PROCESS
NN=N-1
DO 10 I=1,NN
C STEP2
C USEIPINPLACEQFP
P=1
100 IF (ABS(A(IP,1)).GE.1.0E-20 .OR. IP.GT.N) GOTO 200
IP =1P+1
GOTO 100
200 IF(IP. EQN+1)THEN
C SYSTEM DOES NOT HAVE UNIQUE SOLUTION
WRITE(QUR,5)
GOTO 400
END IF
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STEP 3
IF(IP.NE.I) THEN
DO 20 II=1,M
C=A(1)
A1 = A(IP,JJ)
A(P,JN)=C
ICHG = ICHG+1
END IF
STEP 4
T =T+1
DO 30 FIIN
STEP 5
USE XM IN PLACE OF M(J,])
XM = A(J.D/AQD
STEP 6
DO 40 K=JIM
A K) = A(JK)-XM*A(LK)
MULTIPLIER XM COULD BE SAVED IN A(J,)
AJD=0
CONTINUE
STEP 7

IF(ABS(A(N,N)).LT.1.0E-20) THEN

SYSTEM DOES NOT HAVE UNIQUE SOLUTION

WRITE(OUP,5)

GOTO 400

END TF

STEP 8

START BACKWARD SUBSTITUTION
X(N) = ANN+LYAQN,N)

STEP 9

L =N-1

DO 15K=1,L

=LK+

JJ=1+1

SUM=0.0

DO 16 KK=JI N

SUM = SUM-ALKK)*X(KK)

XD = (AIN+I)+SUMYA(LD

WRITE(OUP,6)((A(L)),J=1,.M),I=1,N)
STEP 10
PROCEDURE COMPLETED SUCCESSFULLY
WRITE(OUP,7)(X(I),I=1,N)
WRITE(QUP,8) ICHG

400 CLOSE(UNIT=5)

1A



14 Lladl bkl oye Ul (b Gy ettt
CLOSE(UNIT=0UP)
IF(OUP.NE.6) CLOSE(UNIT=6)

STOP
FORMAT(1X,'THE PRECEDING SYSTEM HAS NO UNIQUE SOLUTION")

5
4 FORMAT(5(1X,E15.8))
6 FORMAT(1X, THE REDUCED SYSTEM:'/,(5(1X,E14.8)))
7 FORMAT(1X,'HAS SOLUTION VECTOR'/,4(1X,E14.8))
8 FORMAT(1X,'NUMBER OF INTERCHANGES ='3X I2)
3 FORMAT(IX,'ORIGINAL SYSTEM',/)

END
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C GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING
(O *kd ko #ddokdkkkk bk ok ko #d 4k

C TO SOLVE THE N BY N LINEAR SYSTEM
C El: A(1,1) X(1)+A(1,2) X(2) + ... + A(LN) X(N) = A(1,N+1)

C E2: AQDX(L)+A(2.2) X(2) +... + A(2N) X(N) = A2 N+1)

C EN: AQN,1) X(1) + AN,2) X(2) + ... + AQN,N) X(N) = AQN,N+1)
C INPUT: NUMBER OF UNKNOWNS AND EQUATIONS N;
AUGMENTED MATRIX

C A=(A(L])) WHERE 1<=I<=N AND 1<=J<=N+1.
C OUTPUT: SOLUTION X(1),X(2),....X(N) OR A MESSAGE THAT THE
C LINEAR SYSTEM HAS NO UNIQUE SOLUTION.

C INITIALIZATION
DIMENSION A(10,11), NROW(10),X(10)
CHARACTER NAME*30,NAME1*30,AA*1
INTEGER INP,OUP.FLAG
LOGICAL OK
OPEN(UNIT=5,FILE="CON',ACCESS='SEQUENTIAL")
OPEN(UNIT=6,FILE="CON', ACCESS='SEQUENTIAL")
WRITE(6.,¥) 'This is Gaussian Elimination with '
‘WRITE(6,¥) 'Partial Pivoting'
WRITE(6,*) 'The array will be input from a text file in the'
WRITE(6,*¥) ' order: A(1,1), A(1,2), ..., A(LN+1), A(2,1),
WRITE(6,¥) ' A(2,2), ..., AQN+1)..., A(N,1), A(N.2),
WRITE(6.,¥)' ..., A(N.N+1)'
WRITE(6,*) Place as many entrics as desired on each line,'
WRITE(6,*) ' but separate entries with at least one blank.'
OK = FALSE.
WRITE(6,*) Has the input file been created?'
WRITE(6,*) Enter Y or N - letter within quotes '
WRITE(®6,*) '
READ(5,%) AA
IF (( AA .EQ. 'Y') .OR.( AA EQ. 'y')) THEN
WRITE(6,*) Tnput the file name in the form -
WRITE(6,*) 'drive:name.ext contained in quotes'
WRITE(6,*) 'as example; "A:DATADTA"'
WRITE(6,*)""
READ(5.*) NAME
INP=4
OPEN(UNIT=INP,,FILE-NAME A CCESS="SEQUENTIAL")
OK = FALSE.

19 TF (OK) GOTO 11
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WRITE(6,*) Tnput the number of equations - an integer '
WRITE(®6,*) "'
READ(5. )N
IF (N .GT. 0) THEN
M=N+1
READ(INP,*) ((A(LY), I=1.M),I=LN)
OK = .TRUE.
CLOSE(UNIT=INP)
ELSE
WRITE(6,*) The number mmst be a positive infeger’
ENDIF
GOTO 19
ELSE
WRITE(6,*) The program will end so the input file can '
WRITE(6,*) be created. '
OK = FALSE.
ENDIF
11 IF ( NOT. OK) GOTO 400
WRITE(6,*) 'Select output destination: '
WRITE(6,*)'1. Screen'
WRITE(6,*) 2. Text file '
WRITE(6,*) 'Enter 1 or 2.
WRITE(®6,%) "'
READ(5,*) FLAG
IF (FLAG .EQ. 2 ) THEN
WRITE(6,*) 'Input the file name in the form - '
WRITE(S,¥) 'drive:name.¢xt'
WRITE(6,*) 'with the name comained within quotes'
WRITE(6,*) 'as example: "A:QUTPUT.DTA"'
WRITE(6,#) !
READ(5,*) NAME1
OUP =3
OPEN(UNIT=0OUP,FILEENAME1 STATUS="NEW")
ELSE
OUP=6
ENDIF
WRITE(OUP,*) 'GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING'
C ICHG COUNTS NUMBER OF INTERCHANGES
ICHG=0
WRITE(OUP,3)
WRITE(OUP 4) (A(L]),]=1,M),I=1,N)
C STEP1
DO 10 =1,N
C INITIALIZE ROW POINTER
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10 NROW(I)=I

C

C

STEP 2
NN =N-1

DO 20 I=1,NN

STEP 3
IMAX=NROW(I)

AMAX=ABS(AIMAX,D))

IMAX=1

=K1

DO 30 IP=II.N

JP=NROW(IP)
IF(ABS(A(JP,I)). GT. AMAX) THEN

AMAX=ABS(A(JP,D))

IMAX=IP
END IF

30 CONTINUE

C

50

40
20

STEP 4
IF(AMAX LT.1.0E-20) THEN
WRITE(OUP,5)
GOTO 400
END IF
STEP 5
IFONROW(D).NE. NROW(IMAX)) THEN
SIMULATE ROW INTERCHANGE
ICHG = ICHG+1
NCOPY=NROW(I)
NROW(I)=NROW(IMAX)
NROW(IMAX)=NCOPY
END IF
STEP 6
T1=NROW(T)
DO 40 J=JIN
J1=NROW(J))
STEP 7
XM=A(JLIYA(IL,])
STEP 8
DO 50K=JIM
A(1LK)=AJLK)-XM*A(I1LK)
MULTIPLIER XM COULD BE SAVED IN A(J1,)
A(J1,)=0.0
CONTINUE
STEP 9
N1=NROW(N)
IF(ABS(A(N1,N)).LT.1.0E-20) THEN
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C  SYSTEM HAS NO UNIQUE SOLUTION
WRITE(OUP,5)
GOTO 400
END IF
STEP 10
START BACKWARD SUBSTITUTION

XMN)=ANLN+1)/ANNLN)
C STEPII

DO 60 K=1,NN

IENN-K+1

1I=I+1

N2=NROW(I)

SUM=0.0

DO 70 KK=JIN
70  SUM=SUM-A(N2KK)*X(KK)
60  X(D=(AN2N+1)+SUMYAN2,D)

an

C STEP 12
C PROCEDURE COMPLETED SUCCESSFULLY
WRITE(OUP,6)

WRITE(OUP,13) ((AQ]),J=1,N),I=1,N)
WRITE(OUP,7) (X(@),I=1,N)
WRITE(OUP,8) ICHG
WRITE(OUP,9) NROW(1),I=1,N)
400 CLOSE(UNIT=5)
CLOSE(UNIT=OUP)
IF(OUP.NE.6) CLOSE(UNIT=6)
STOP
FORMAT(1X,'THE PRECEDING SYSTEM HAS NO UNIQUE SOLUTION')
FORMAT((5(1X,E14.8)))
FORMAT(1X, THE REDUCED SYSTEM."
FORMAT(1X,HAS SOLUTION VECTOR'/,4(1X,E14.8))
FORMAT(1X, NUMBER OF INTERCHANGES =',3X,12)
FORMAT(1X,1X,'ORIGINAL SYSTEM:',/)
FORMAT(1X,415)
3 FORMAT((4(1X.E14.8)))
END

— A0 LGOSy R
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C JACOBI ITERATIVE
CH**r*t+ e e deofokokokok ko de ok ke ok ok ok ok o *okk

C TOSOLVE AX B GIVEN AN INITIAL APPROXIMATION X(O)
C INPUT: THE NUMBER OF EQUATIONS AND UNKNOWNS n; THE
ENTRIES
C A, 1<=1, J<=n, OF THE MATRIX A; THE ENTRIES B(D),
C 1<=I<=n, OF THE INHOMOGENEOQUS TERM B; THE ENTRIES
c XO(), 1<=I<=n, OF X(0); TOLERANCE TOL; MAXIMUM
c NUMBER OF ITERATIONS N.
C OUTPUT: THE APPROXIMATE SOLUTION X(1),....X(n) OR A MESSAGE
C THAT THE NUMBER OF ITERATIONS WAS EXCEEDED.
C INITIALIZATION.
DIMENSION A(10,11).X1(10),X2(10)
C USE A{,nt+1) =B(I) FOR 1<=I<=n
C TUSEX1FOR X0
CHARACTER NAME*30,NAME1*30,AA*1
INTEGER INP,OUP, FLAG
LOGICAL QK
OPEN(UNIT=5 FILE='CON', ACCESS='SEQUENTIAL"
OPEN(UNIT=6,FILE='CON', ACCESS='SEQUENTIAL"
WRITEC(6,*) 'This is the Jacobi Methed for Lincar Systems.'
WRITE(6,*) 'The array will be input from a text file in the'
WRITE(6,*) ' order: A(L,1), A(L2), ..., A(1,n+1), A(2,1),
WRITE(6,%) ' A(2,2), ..., A(2,nt])..., A(n,1), A(n,2),
WRITE(@,*)' ..., A(nntl)’
WRITE(6,*) 'Place as many entrics as desired on each ling,'
WRITE(6,*) ' but separate eniries with at least one blank.'
WRITE(6,*) 'The initial approximation should follow in the'
WRITE(6,*) 'same format.'
OK = FALSE.
WRITE(6,*) Has the input file been created?'
WRITE(6,*) Enter Y or N - letter within quotes '
WRITE(@6,*) "'
READ(5,%) AA
IF (( AA EQ.Y') .OR.( AA EQ. ¥y")) THEN
WRITE(6,*) Tnput the file name in the form -'
WRITE(6,*) 'drive:name.ext contained in quotes'
WRITE(6,*) 'as example: "A:DATADTA"'
WRITE(@6,*) "'
READ(5,*) NAME
INP =4
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OPEN(UNIT=INP,FILE=NAME, ACCESS="SEQUENTIAL')
OK = FALSE.
IF (OK) GOTO 11
WRITE(6,*) Tnput the number of equations - an integer '
WRITE(6,*)
READ(5,%) N
IF (N .GT. 0) THEN
M=N+1
READ(INP,*) ((AL)), J=1.M),I=1.N)
READ(INP,*) (X1(D),I=1,N)
OK = .TRUE.
CLOSE(UNIT=INP)
ELSE
WRITE(6,*) 'The mumber must be a positive integer'
ENDIF
GOTO 19
OK = .FALSE.
IF (OK) GOTO 13
WRITE(6,*) 'Input the tolerance.’
WRITE(6,%) '
READ(5,*) TOL
IF (TOL .GT. 0.0) THEN
OK =.TRUE.
ELSE
WRITE(6,*) 'Tolerance must be positive.'
ENDIF
GOTO 12
OK = FALSE.
IF (OK) GOTO 15
WRITE(6,*) 'Input maximum number of iterations.'
WRITE(6,*)
READ(5,¥) NN
IF (NN .GT. 0) THEN
OK = .TRUE.
ELSE
WRITE(6,*) Number must be a positive integer.'
ENDIF
GOTO 14
ELSE
WRITE(6,*) 'The program will end so the input file can '
‘WRITE(6,*) be created. '
OK = FALSE.
ENDIF
IF(NOT. OK) GOTO 400
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WRITE(6,*) 'Select output destination; '
WRITE(6,*) ']. 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 -’
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,*) 'JACOBI ITERATIVE METHOD FOR LINEAR SYSTEMS'
WRITE(OUP,3)
WRITE(OUP 4)((A(LJ),J=1.M),I=1,N)
WRITE(OUP,5)
WRITE(OUP,4)X1(I),I=1,N)
STEP 1
K=1
STEP 2

100 IF (K.GT.NN) GOTO 200

c
Cc

c

ERR IS USED TO TEST ACCURACY-IT MEASURES THE

INFINITY-NORM

ERR = 0.0

STEP 3

DO 10 I=1N

§=00

DO-LOOP COMPUTED THE SUMMATION
DO 20 I=1N

S = S-AQI)*X1(D)

S = (STA@N+DYALD

IF(ABS(S).GT.ERR) ERR=ABS(S)
USE X2 FOR X
X2 = X1(A)+S
WRITE(OUP,6) K.ERR,(X2(1),I=1,N)

STEP 4
IFERR LE.TOL) THEN
PROCESS IS COMPLETE
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WRITE(OUP,7) K, TOL

GOTO 400

END IF
C STEPS

K=K+l
C STEPG6

DO 30 I=1.N
30 XD =X2()
GOTO 100

C STEP7
C PROCEDURE COMPLETED UNSUCCESSFULLY
200 CONTINUE

WRITE(OUP,9)
400 CLOSE(UNIT=5)
CLOSE(UNIT=OUP)
IF(OUP.NE.6) CLOSE(UNIT=6)
STOP
FORMAT(I1X,ORIGINAL SYSTEM: ')
FORMAT((1X,4(1X.E15.8)))
FORMAT(1X, INITIAL APPROXIMATION:)

6 TFORMAT(1X,TTERATION NUMBER'I3,' GIVES ERROR 'E15.8,/,
*FOR APPROX.' 4(1X E15.8))

7 TFORMAT(1X,'CONVERGENCE ON INTERATION NUMBER ',I4,
*  TOLERANCE="E15.8)

9 FORMAT(1X, MAXIMUM NUMBER OF ITERATIONS EXCEEDED")
END
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Cc GAUSS-SEIDEL ITERATIVE

CrEdrkdidkikrkFddkdhdbihdrrkfhehdhdhbhdnmrkEhekdhrdhghnrrrfreds

TO SOLVE AX =B GIVEN AN INITIAL APPROXIMATION X{(0):
INPUT: THE NUMBER OF EQUATIONS AND UNKNOWNS n; THE ENTRIES
A(D), 1<=I, J<=n, OF THE MATRIX A; THE ENTRIES B(I)
l<=I<=n, OF THE INHOMOGENEOUS TERM B, THE ENTRIES
XO(]), 1<=I<=n, OF X(0); TOLERANCE TOL; MAXTMUM
NUMBER OF ITERATIONS N.
OUTPUT: THE APPROXIMATE SOLUTION X(1)..... X(n) OR A MESSAGE
THAT THE NUMBER OF ITERATIONS WAS EXCEEDED.
INITIALIZATION.
DIMENSION A(10,11),X1(10)
USE NN FOR CAFITAL N
B = A(ILn+1) FOR 1<=I<=n
USE X1 FOR XO
CHARACTER NAME*30 NAME1*30,AA*1
INTEGER INP,OUP,FLAG
LOGICAL OK
OPEN(UNIT=5 FILE='CON', ACCESS="SEQUENTIAL"}
OPEN(UNIT=6 FILE='CON',ACCESS="SEQUENTIAL")
WRITE(6,*) 'This is Gauss-Seidel Method for Linear Systemns.'
WRITE(6,*) 'The array will be input from a text file in the'
WRITE(6,*)' order: A(L,1), A(1,2), ..., A(Ln+1), A(2,1),
WRITE(6,%) ' A(2,2), ..., A@2,nt1)..., A(n,1), A(n.2),
WRITE(,*)' ..., A(nnt1)'
WRITE(6,*) 'Place as many entries as desired on each line,'
WRITE(6,*) ' but separate entries with at least one blank '
WRITE(6,*) 'The initial approximation should follow in the'
WRITE(6,*) 'same format.'
OK = .FALSE.
WRITE(6,*) 'Has the input file been created?
WRITE(6,*) Enter Y or N - letter within quotes'
WRITE(6,*)"!
READ(5,*) AA
IF (( AA EQ.'Y") .OR.(AA EQ.'y')) THEN
WRITE(6,*) Tnput the file name in the form -
WRITE(6,*) 'drive:name.ext contained in quotes’
WRITE(6,*) 'as example: "A:DATA DTA"'
WRITE(6,*)"'

QOO0 aooaoacocoon

OPEN(UNIT=INP,FILEENAME ACCESS="SEQUENTIAL")
OK = FALSE.
19 IF (OK)GOTO 11
WRITE($,*) ‘Input the number of equations - an integer '
WRITE(6,*)
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READ(5,")N
IF (N .GT. 0) THEN
M=N+1
READ(INP.*) ((A(LJ), F1,M),I=1.N)
READ(INP,*) (X1(D),I=1.N)
OK = .TRUE.
CLOSE(UNIT=INP)
ELSE
WRITE(6,*) 'The number must be a positive integer'
ENDIF
GOTO 19
OK = FALSE.
IF (OK) GOTO 13
WRITE(6,*) Tnput the tolerance.’
WRITE(6,*)""
READ(5,*) TOL
IF (TOL .GT. 0.0) THEN
OK = TRUE.
ELSE
WRITE(6,*) 'Tolerance must be positive.'
ENDIF
GOTO 12
OK = FALSE.
IF (OK) GOTO 15
WRITE(6,*) Tnput maximum number of iterations.'
WRITE(6,*)
REATDX5.*)NN
IF (NN .GT. 0) THEN
OK = .TRUE.
ELSE
WRITE(6,*) Number must be a positive integer.’
ENDIF
GOTO 14
ELSE
WRITE(6,*) 'The program will end so the input file can’
WRITE(6,*) 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 or 2’
WRITE(6,*)"'
REAIX5,*) FLAG
IF (FLAG .EQ.2 ) THEN
WRITE(6,*) 'Input the file name in the form - '
WRITE(6,*) 'drive:name.ext'
WRITE(6,*) ‘with the name contained within quotes'

A
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WRITE(6,*) as example: "A:QUTPUT.DTA"'
WRITE(6,*) "'
READ(5,*) NAMEI1
OUP=3
OPEN(UNIT=OUP FILE=NAME1,STATUS=NEW")
ELSE
OUP=6
ENDIF
WRITE(QUP,*) 'GAUSS-SEIDEL METHOD FOR LINEAR SYSTEMS'
WRITE(OUP.3)
WRITE(OUP 4X({A(L.J),J=1 M),I=1.N)
WRITE(OUP,5)
WRITE(OUP 4)X1(T)1=1,N)
C STEP1
K=1
C STEP2
100 IF (K.GT.NN) GOTO 200
C  ERRIS USED TO TEST ACCURACY AND MEASURES THE
C  INFINITY-NORM
ERR = 0.0
C  STEP3
DO 10I=1N
S=00
C  DO-LOOP COMPUTED THE SUMMATION
DO 20 1IN
20 S=S-ALH*XI()
S = (STAIN+H)YAQT)
IF(ABS(S).GT.ERR) ERR=ABS(S)
10 XI1@)=XIOHS
WRITE(OUP,6) K.ERR,(X1(I),I=1,N)
C  STEP4
IF(ERR LE.TOL) THEN
PROCESS IS COMPLETE
WRITE(OUP,7) K, TOL
GOTO 400
END IF
STEP 5
K=K+
STEP 6-IS NOT USED SINCE ONLY ONE VECTOR IS REQUIRED
GOTO 100
STEP 7
PROCEDURE COMPLETED UNSUCCESSFULLY
00  CONTINUE
WRITE(OUP,9)
400  CLOSE(UNIT=5)
CLOSE(UNIT=0OUP)
IF(OUP.NE.6) CLOSE(UNIT=6)
STOP
3 FORMAT(1X,ORIGINAL SYSTEM: */)

@)
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FORMAT((1X,4(1X,E15.8)))
FORMAT(1X, INITIAL APPROXIMATION:'/)
FORMAT(1X,TTERATION NUMBER' 13, GIVES ERROR 'E15.8/,
*FOR APPROX ' 4(1X,E15.8))
FORMAT(1X,'CONVERGENCE ON ITERATICN NUMBER '14./,
*TOLERANCE="E15.8)
9 FORMAT(1X, Maximum Number of Iterations Exceeded.”)
END
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w=125 w=1.1
k X X3 X3 x Xz X3
0 1 1 1 1 1 1
1 6.3125 3.51953 -6.65015 5.675 3.74312 -5.67064
2 2.62231 3.95833 -4.60042 2.94442 3.8874 -4.963981
3 3.1333 4.01026 -5.09669 3.09869 3.93978 -3.02016
4 295705 4.00748 -4.97349 3.03982 3.96763 -5.00689
8 2.99975 4.00007 -4.99989 3.0035 3.9973 -5.00063
(¥.0) b, gatind
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C TO SOLVE AX = B GIVEN THE PARAMETER W AND AN ITITIAL
APPROXIMATION

(0}

C INPUT: THE NUMBER OF EQUATIONS AND UNKNOWNS n; THE
ENTRIES

c A(L]), 1<=I, J<=n, OF THE MATRIX A; THE ENTRIES B(),

c 1<=I<=n, OF THE INHOMOGENEOUS TERM B; THE ENTRIES
X0,

c 1<=I<=n, OF X(0); TOLERANCE TOL;

c MAXIMUM NUMBER OF ITERATIONS N; PARAMETER W
(OMEGA).

C OUTPUT: THE APPROXIMATE SOLUTION X(1),...X(n) OR A
MESSAGE
C THAT THE NUMBER OF ITERATIONS WAS EXCEEDED.
C INITIALIZATION
DIMENSION A(10,11),X1(10)
C USENNFOR CAPITAL N
C USE W FOR OMEGA
C B(@=A(,nt+1) FOR I<=I<=n
C USEX1FOR X0
CHARACTER NAME*30NAME1*30, AA*1
INTEGER INP,OUP,FLAG
LOGICAL OK
OPEN(UNIT=5,FILE="CON', ACCESS="SEQUENTIAL")
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OPEN(UNIT=6,FILE="CON', ACCESS="SEQUENTIAL")
WRITE(6,*) This is the SOR Method for Linear Systems.’
WRITE(6,*) 'The array will be input from a text file in the'
WRITE(6,*) ' order: A(L,1), A(1,2), ..., A(Ln+1), A@2,1),
WRITE(6,%) ' AQ,2), ..., AQ,n+1)..., A@,1), A@2),
WRITE(®,%) ' ..., A(n,mr+1) '
WRITE(6,*) Place as many entries as desired on each line,'
WRITE(6,*) ' but separate entries with at least one blank.'
WRITE(6,*) 'The initial approximation should follow in the'
WRITE(6,*) 'same format.’
OK = FALSE.
WRITE(6,*) Has the input file been created?'
WRITE(6,*) Enter Y or N - letter within quotes '
WRITE®6,*) '
READ(5,%) AA
IF (( AA .EQ.'Y') .OR.( AA .EQ. 'Yy')) THEN
WRITE(6,*) Tnput the file name in the form -*
WRITE(6,*) ‘drive:name.ext contained in quotes'
WRITE(6,*) 'as example: "A:DATA.DTA"'
WRITE(6,%) '
READ(5,*) NAME
INP=4

OPEN(UNIT=INP,FILE=NAME, ACCESS="SEQUENTIAL")

OK = FALSE.
IF (OK) GOTO 111
WRITE(6,*) Input the nmmber of equations - an integer '
WRITE(6,*)
READ(5,#*) N
IF (N .GT. 0) THEN
M=N+1
READ(INP,*) ((A(LJ), J=1,M),I=1,N)
READ(IN, *) (X1(1),I=1,N)
OK = .TRUE.
CLOSE(UNIT=INP)
ELSE
WRITE(6,*) 'The number must be a positive integer’
ENDIF
GOTO 19
OK = FALSE.
IF (OK) GOTO 13
WRITE(6,*) Input the tolerance.'
WRITE(6,*) "
READ(5,*) TOL
IF (TOL .GT. 0.0) THEN
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OK = .TRUE.
ELSE

WRITEC(6,*) 'Tolerance must be positive.'
ENDIF
GOTO 12

OK = FALSE.

IF (OK) GOTO 15
WRITE(6,*) Tnput maximum number of iterations.'
WRITE(6,*)
READ(5,*¥) NN
IF (NN .GT. 0) THEN

OK = .TRUE.
ELSE

WRITE(6,*) Number must be a positive integer.'
ENDIF
GOTO 14

WRITE($,*) Input parameter w (omega).'
WRITE(6,*) '
READ(5,¥) W
GOTO 16

ELSE
WRITE(6,*) The program will end so the input file can '

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

ENDIF

16 IF(NOT. OK) GOTO 400

WRITE(6,*) 'Sclect output destination: '
WRITE(,%) '1. Screen '

WRITE(®6,*) 2. Text file '

WRITE(6,*¥) 'Enter 1 or 2

WRITE(6,*) '

READ(5,*) FLAG

IF (FLAG .EQ. 2 ) THEN

WRITE(6,*) 'Tnput the file name in the form - '
WRITE(S, *) 'drive:name.ext'

WRITE(6,*) 'with the name contained within quotes’
WRITE(6,*) ‘as example: "A:OUTPUT.DTA"'
WRITE(5,%) "

READ(5,¥) NAMEIL

OUP=3

OPEN(UNIT=0OUP FILE=NAME1,STATUS=NEW")
ELSE

OUP=6

ENDIF

4¢



WRITE(OUP,*) 'SOR ITERATIVE METHOD FOR LINEAR SYSTEMS'
WRITE(OUP,3)
WRITE(OUP. 4) ((A(L)).]=1,M),I=1.N)
WRITE(OUP,5)
WRITE(OUP,4) ( X1(I) J=LN)
WRITE(OUP,11) W
C STEP1
K=1
C STEP2
100 IF (K.GT.NN) GOTO 200
ERR=0.0
C  ERR WILL BE USED TO TEST ACCURACY, IT MEASURES THE
C  INFINITY-NORM
C  STEP3
C  THEDO-LOOP COMPUTES THE SUMMATION
DO 10I=1N
$=0.0
DO 20 I=1,N
20 S=S-A(L)*X1()
S=WHS+AIN+1)VAQLD
IF(ABS(S).GT.ERR) ERR=ABS(S)

c X IS NOT USED, SINCE ONLY ONE VECTOR IS NEEDED
10 X1M=X1({D+S
WRITE(OUP,6) K,ERR,(X1(I),I=1,N)
C  STEP4
IF(ERR LE.TOL) THEN
WRITE(OUP,7) K,TOL
GOTO 400
END IF
C  STEPS
K=K+1
C  STEP61IS NOT NEEDED
GOTO 100
C STEP7
C PROCEDURE COMPLETED SUCCESSFULLY
200 CONTINUE
WRITE(OUP,8)
400 CLOSE(UNIT=5)
CLOSE(UNIT=0UP)
IF(OUP.NE.6) CLOSE(UNIT=6)
STOP
3 FORMAT(1X,'ORIGINAL SYSTEM)
4 FORMAT((IX.4(1XE15.8)))
5 FORMAT(1X, INITIAL APPROXIMATION:")
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6 FORMAT(1X,TTERATION NUMBER ']I3,' GIVES ERROR 'E15.8/,
*FOR APPROX.",3(1X,E15.8))
7 FORMAT(1X,'CONVERGENCE ON INTERATION NUMBER ' 14/,
*TOLERANCE = 'E15.8)
8 FORMAT(1X,'Maximum Number of Iterations Exceeded.”)

11 FORMAT(1X,'OMEGA IS 'E15.8)
END
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