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C SIMPSON'S COMPOSITE
C*#*#**#**###############################*************************
C TO APPROXIMATE I = INTEGRAL(( F(X) DX)) FROM A TO B;
C INPUT: ENDPOINTS A, B; EVEN POSITIVE INTEGER N.
C OUTPUT: APPROXIMATIONXITOI.
REAL A, B, XI0, XI1, X12, H, XTI, X
INTEGER N, I, NN
CHARACTER*1 AA
LOGICAL OK
C CHANGE FUNCTION F FOR A NEW PROBLEM
F(XZ) =exp(XZ)
OPEN(UNIT=5,FILE="CON', ACCESS="SEQUENTIAL"
OPEN(UNIT=6,FILE="CON', ACCESS='SEQUENTIAL")
WRITE(6,*) This is Simpsons Method.'
WRITEC(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.
10 IF (OK) GOTO 11
‘WRITE(6,*) Tnput lower limit of integration and’
‘WRITE(6,*) 'upper limit of integration separated’
‘WRITE(6,*) by a blank.'
WRITE(®6,*) '
READ(5,*) A, B
IF (A.GE.B) THEN
‘WRITE(6,*) Tower limit must be less than upper limit'
WRITE(6,*) "'
ELSE
OK =.TRUE.
ENDIF
GOTO 10
11 OK=FALSE
14  IF (OK) GOTO 15
WRITE(6,*) Input an even positive integer N.'
WRITE(®6,%) '
READ(,*) N
IF((N.GT.0).AND.((N/2)*2.EQ.N)) THEN
OK=TRUE.
ELSE
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WRITE(6,*) Tnput must be an even positive integer '
WRITE(®6,*) "
ENDIF
GOTO 14
15 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 040
STEP 1
H = (B-AyYN
STEP 2
XTI0 =F(A) +F(B)
SUMMATION OF F(X(2*I-1))
XI1=0.0
SUMMATION OF F(X(2*I))
X12=00
STEP 3
MM=N-1
DO 20 =1, MM
C STEP 4
X =A+I*H
STEP 5
IF (LEQ.2*({1/2)) THEN
XI2 = XI2+F(X)
ELSE
XI1 = XI1+F(X)
END IF
20 CONTINUE
C STEP6
XI = X10+2*X12+4*X11
XI=XI*H/3
C STEP7
C OUTPUT
WRITE(6,2) A,B,X1
040 CLOSE(UNIT=5)
CLOSE(UNIT=6)
STOP
2 FORMAT('I'/INTEGRAL OF F FROM'3X FE15.8,3X,'TO',3X E15.8,3X,'I§'
* /3X,E15.8)
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TO APPROXIMATE I = INTEGRAL((F(X) DX)) FROM A TO B:
INPUT: ENDPOINTS A, B; INTEGER N.
QUTPUT: AN ARRAY R. (R(2,N) IS THE APPROXIMATION TO 1.)
R IS COMPUTED BY ROWS; ONLY 2 ROWS SAVED IN STORAGE
DEFINE STORAGE FOR TWO ROWS OF THE TABLE
DIMENSION R(2,15)
CHARACTER*1 AA
LOGICAL OK
CHANGE FUNCTION F FOR A NEW PROBLEM
F(XZ) =exp(XZ)
OPEN(UNIT=5,FILE='CON', ACCESS='"SEQUENTIAL")
OPEN(UNIT=6,FILE='CON', ACCESS="SEQUENTIAL")
WRITE(6,*) 'This is Romberg Integration.’
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.
IF (OK) GOTO 11
WRITE(6,*) Toput lower limit of integration and'
WRITE(6,*) "upper limit of integration separated’
WRITE(6,*) by a blank'
WRITE(6,*) "’
READ(5,*) A,B
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IF (A.GE.B) THEN

WRITE(6,*) 'lower limit must be less than upper limit'
WRITE(6,*) '’

ELSE

OK = .TRUE.

ENDIF

GOTO 10

OK = FALSE.

IF (OK) GOTO 15

WRITE(6,*) Toput the number of rows - no decimal point.’
WRITE(6,*) "’

READ(5,*)N

IF(N.GT.0) THEN

OK=.TRUE.

ELSE

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

ENDIF

GOTO 14

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

STEP 1

H=B-A

R(1,1) = (F(A)+F(B))/2*H

STEP 2

WRITE(6,2) R(1,1)
STEP 3

DO 20 I=2,N

STEP 4
APPROXIMATION FROM TRAPEZOIDAL METHOD
SUM = 0.0
M = 2#+(I-2)
DO 30 K=1M
SUM = SUM+F(A-HK-.5)*H)
R(2,1) = R(L, )}+H*SUM)/2
STEP 5
EXTRAPOLATION
DO 40 J=2.1
L = 2%%(2%(J-1))
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R(2,J) = R(2,J-1)HR(2,J-1)-R(1,J-1)AL-1)
STEP 6
OUTPUT
WRITE(6,2) (R, K),K=L])
STEP 7
H=H_2
STEP 8
SINCE ONLY TWO ROWS ARE KEPT IN STORAGE, THIS STEP
IS TO PREPARE FOR THE NEXT ROW.
UPDATE ROW 1 OF R
DO 20 J=11
20 R(LDH=RE2.D)
C STEPY
400 CLOSE(UNIT=5)
CLOSE(UNIT=6)
STOP
2 FORMAT(IX,(6(3X,E15.8)))
END

0000 o oo
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DOUBLE INTEGRAL ALGORITHM

otk e R L e i Ll Ll
C TO APPROXIMATE I = DOUBLE INTEGRAL {( F(X,Y) DY DX )) WITH
LIMITS
OF INTEGRATION FROM A TO B FOR X AND FROM C(X) TO D(X)
FORY:

C

C
C
C

O o a0

10

INPUT: ENDPOINTS A,B; POSITIVE INTEGERS M, N.

QUTPUT: APPROXIMATION JTO L
CHARACTER*1 AA
LOGICAL OK
CHANGE FUNCTIONS F, C, D FOR A NEW PROBLEM
LIMITS OF INTEGRATION
CIS THELOWER LIMIT OF Y
C(XZ)=1.
D IS THE UPPER LIMIT OF Y
DXZ)=1.5
DEFINE INTEGRAND FUNCTION F(X,Y)
FXZ,YZyLog(XZ+2 *yz)
OPEN(UNIT=5,FILE='CON',ACCESS="SEQUENTIAL")
OPEN(UNIT=6,FILE='CON',ACCESS="SEQUENTIAL")
WRITE(6,*) 'This is Simpsons Method for double integrals.'
WRITEC(6,*) 'Have the functions F, C, and D 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 (OK) GOTO 11
WRITE(6,*) 'Input lower limit of integration and’
WRITE(6,*) 'upper limit of integration separated’
WRITE(6,*) by a blank."
WRITE(6,*) "'
READ(5,%) A, B
IF (A.GE.B) THEN
WRITE(6,*) 'lower limit must be less than upper limit'
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WRITE(6,%) '
ELSE
OK = .TRUE.
ENDIF
GOTO 10
11 OK = FALSE.
14  IF (OK) GOTO 15
WRITE(6,*) Tnput two positive integers M, N.'
WRITE(6,*) There will be 2M subinfervals for the outer'
WRITE(6,*) 'integral and 2N subintervals for the inner'
WRITE(6,*) 'integral - separate with blank.'
WRITE(6,*) "’
READ(5,*) N\M
IF((N.GT.0).AND.(M.GT.0)) THEN
OK=TRUE.
ELSE
WRITE(6,*) 'Must be positive integers '
WRITE(6,*) "’
ENDIF
GOTO 14
15 CONTINUE
ELSE
WRITE(6,*) 'The program will end so that the functions'
WRITE(6,%) 'F, C and D can be created '
OK = FALSE.
ENDIF
IF (NOT.OK) GOTO 400
NN=2*N+1
MM=2*M-1
STEP 1
H=(B-A)/(2*N)
USE AN, AE, AO FOR I(1), J(2), J(3) RESP.
END TERMS
AN=0
EVEN TERMS
AE=0
ODD TERMS
AQ=0
STEP 2
TO AVOID A ZERO SUBSCRIPT THE INDEX HAS BEEN SHIFTED BY ONE
DO 20 I=1NN
STEP 3
COMPOSITE SIMPSON'S METHOD FOR X
X=A+HI-1)*H

a0 CO O O 0O O
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YA=CX)
YB =DX)
HX=(YB-YA)/(2*M)
USE BN, BE, BO FOR K(1), K(2), K(3)

END TERMS
BN=FC{,YAF(X,YB)
EVEN TERMS
BE=0
ODD TERMS
BO=0
STEP 4
DO 30 =1 MM
STEP 5
Y=YA+I*HX
Z-F(XY)
STEP 6
IF(J.EQ.2*(J/2)) THEN
BE=BE+Z
ELSE
BO=BO+Z
END IF
CONTINUE
STEP 7

Vo ¢

C USE Al FOR L, WHICH IS THE INTEGRAL OF F(X{I),Y) FROM C(X(D)

C
C

20
Cc
Cc

C
C

TO D(X(D) BY COMPOSITE SIMPSON'S METHOD

Al=(BN+2*BE+4*BO)*HX/3
STEP 8
IF( LEQ.1 .OR, LEQ.NN ) THEN
AN=AN+A1l
ELSE
IF(LEQ.2%(I/2)) THEN
AO=AO+A1
ELSE
AE=AF+Al
END IF
END IF
CONTINUE
STEP 9
USE ACFORJ
AC=(AN+2*AE+4*AQ)*H/3
STEP 10
QUTPUT
WRITE(6,1) AB
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WRITE(6,2) AC
WRITE(6,3) NM
400 CLOSE(UNIT=5)

CLOSE(UNIT=6)
STOP

1 FORMAT(1X, The integral of F from E15.8," to ,E15.8," is")
2 FORMAT(IXEI5.8)

3 FORMAT(1X 'obtained with N ="I3,' and M =',I3)
END
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