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490 CONTINUE
PRINT *, '***xx*xNREPN****'
PRINT *, NREPN
NPOIN=NPOIN-NREPN
RETURN
END

Chhkhkkhkkhhkhhkhkhhkhhkhhkhhkhhkhhhkhhhhkkhhhhhhhhhhhhhhhrhhkhhkhhhhhhhkkkk

C****SFRQ:THIS SUBROUTINE EVALUATES THE SHAPE FUNCTIONS
Cx***N(e,1) AT ANY POINT (e,n)WITHIN A 4,8 OR 9 NODED
C****QUADRILATERAL ISOPARAMETRIC ELEMENT.

SUBROUTINE SFRQ (S, T, LNODE)

COMMON/MESH1 /COORD (500, 2) , LNODS (350, 26) , MATNO (350) ,

1SHAPE (9) , NPOIN, NELEM, NNODE, NDIME , KNODE

IF (LNODE.NE.4)GO TO 10

SHAPE (1) =0.25* (1.0-T) * (1.0-S)

SHAPE (2) =0.25* (1.0-T) * (1.0+S)

SHAPE (3) =0.25* (1.0+T) * (1.0+S)

SHAPE (4)=0.25* (1.0+T) * (1.0-S)

RETURN

~10 IF (LNODE.NE.8)GO TO 20

SHAPE (1) =0.25* (1.0-8) * (1.0-T) * (-S-T-1.0)
SHAPE (2)=0.5* (1.0-S*S) * (1.0-T)
SHAPE (3)=0.25* (1.0+S) * (1.0-T) * (S-T-1.0)

SHAPE (4) =0.5* (1.0-T*T) * (1.0+S)

SHAPE (5) =0.25* (1.0+8S) * (1.0+T) * (S+T-1.0)
SHAPE (6) =0.5* (1.0-S*S) * (1.0+T)

SHAPE (7) =0.25* (1.0-S) * (1.0+T) * (-S+T-1.0)
SHAPE (8) =0.5%* (1.0-T*T) * (1.0-S)

RETURN

20 IF (LNODE.NE.9) RETURN

SHAPE (1) =0.25*S* (S-1.0) *T* (T-1.0)
SHAPE (2) =0.5% (1.0-S*S) *T* (T-1.0)
SHAPE (3) =0.25*S* (S+1.0) *T* (T-1.0)
SHAPE (4) =0 .5*S* (S+1.0) * (1.0-T*T)
SHAPE (5) =0 . 25*S* (S+1.0) *T* (T+1.0)
SHAPE (6) =0 .5* (1.0-S*S) *T* (T+1.0)

SHAPE (7) =0.25* (S-1.0) *S*T* (T+1.0)
SHAPE (8) =0 .5*S* (S-1.0) * (1.0-T*T)
SHAPE (9) = (1.0-S*S) * (1.0-T*T)
RETURN

END

Chhrkkkkkhkhkhkhhkhkhhhkhkhhhkhhhhhhhhhhhhhhkhhhkhhhhhhkhhhkhhhkhkhkhhhhkkxk

C****THIS SUBROUTINE SUBDIVIDES EACH QUADRILATERAL
C****ELEMENT INTO TWO TRIANGULAR ELEMENTS.
o
SUBROUTINE SPLIT
DIMENSION CORDE (26, 2) , LTEMP (26)
COMMON/MESH1,/ COORD (500, 2) , LNODS (350, 26) , MATNO (350) ,
1SHAPE (9) , NPOIN, NELEM, NNODE, NDIME , KNODE
IF (NNODE .EQ.4) MNODE=4
IF (NNODE .EQ.8) MNODE=9
IF (NNODE .EQ.12) MNODE=16
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IF (NNODE.EQ.16) MNODE=25

KOUNT=0
DO 10 IELEM=1,NELEM
NOTAL=NELEM+IELEM

MATNO (NOTAL) =MATNO (IELEM)

DO 10 INODE=1,MNODE

LNODS (NOTAL, INODE) =LNODS (IELEM, INODE)
DO 70 IELEM=1,NELEM
NOTAL=NELEM+IELEM

DO 20 INODE=1,MNODE
INDEX=LNODS (NOTAL , INODE)

LTEMP (INODE) =INDEX

DO 20 IDIME=1,NDIME

CORDE (INODE, IDIME) =COORD (INDEX, IDIME)
GO TO (30,40,50,60) , KNODE

CONTINUE

C****DIVIDE ACROSS THE MAIN DIAGONAL

C

40

50

KOUNT=KOUNT+1
LNODS (KOUNT, 1) =L.TEMP (1)
LNODS (KOUNT, 2) =LTEMP (2)
LNODS (KOUNT, 3) =LTEMP (3)
MATNO (KOUNT) =MATNO (NOTAL)
KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =LTEMP (3)
LNODS (KOUNT, 3) =LTEMP (4)
MATNO (KOUNT) =MATNO (NOTAL)
GO TO 70

CONTINUE

KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =L.TEMP (2)
LNODS (KOUNT, 3) =LTEMP (5)
LNODS (KOUNT, 4) =LTEMP (3)
LNODS (KOUNT, 5) =LTEMP (6)
LNODS (KOUNT, 6) =LTEMP (9)
MATNO (KOUNT) =MATNO (NOTAL)
KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =L.TEMP (5)
LNODS (KOUNT, 3) =LTEMP (4)
LNODS (KOUNT, 4) =L.TEMP (9)
LNODS (KOUNT, 5) =LTEMP (8)
LNODS (KOUNT, 6 ) =LTEMP (7)
MATNO (KOUNT) =MATNO (NOTAL)
GO TO 70

CONTINUE
KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =L.TEMP (2)
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LNODS (KOUNT, 3) =LTEMP (6)
LNODS (KOUNT, 4) =LTEMP (3)
LNODS (KOUNT, 5) =LTEMP (7)
LNODS (KOUNT, 6 ) =LTEMP (11)
LNODS (KOUNT, 7) =LTEMP (4)
LNODS (KOUNT, 8) =LTEMP (8)
LNODS (KOUNT, 9) =LTEMP (12)
LNODS (KOUNT, 10) =LTEMP (16)

MATNO (KOUNT) =MATNO (NOTAL)
KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =LTEMP (6)
LNODS (KOUNT, 3) =LTEMP (5)
LNODS (KOUNT, 4) =LTEMP (11)
LNODS (KOUNT, 5) =LTEMP (10)
LNODS (KOUNT, 6 ) =L.TEMP (9)
LNODS (KOUNT, 7) =LTEMP (16)
LNODS (KOUNT, 8) =LTEMP (15)
LNODS (KOUNT, 9) =LTEMP (14)
LNODS (KOUNT, 10) =LTEMP (13)
MATNO (KOUNT) =MATNO (NOTAL)
GO TO 70

CONTINUE

KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =LTEMP (2)
LNODS (KOUNT, 3) =LTEMP (7)
LNODS (KOUNT, 4) =LTEMP (3)
LNODS (KOUNT, 5) =LTEMP (8)
LNODS (KOUNT, 6) =LTEMP (13)
LNODS (KOUNT, 7) =L.TEMP (4)
LNODS (KOUNT, 8) =LTEMP (9)
LNODS (KOUNT, 9) =LTEMP (14)
LNODS (KOUNT, 10) =LTEMP (19)
LNODS (KOUNT, 11) =LTEMP (5)
LNODS (KOUNT, 12) =LTEMP (10)
LNODS (KOUNT, 13) =LTEMP (15)
LNODS (KOUNT, 14) =LTEMP (20)
LNODS (KOUNT, 15) =LTEMP (25)
MATNO (KOUNT) =MATNO (NOTAL)
KOUNT=KOUNT+1

LNODS (KOUNT, 1) =LTEMP (1)
LNODS (KOUNT, 2) =LTEMP (7)
LNODS (KOUNT, 3) =LTEMP (6)
LNODS (KOUNT, 4) =LTEMP (13)
LNODS (KOUNT, 5) =LTEMP (12)
LNODS (KOUNT, 6) =LTEMP (11)
LNODS (KOUNT, 7) =LTEMP (19)
LNODS (KOUNT, 8) =L.TEMP (18)
LNODS (KOUNT, 9) =LTEMP (17)
LNODS (KOUNT, 10) =LTEMP (16)
LNODS (KOUNT, 11) =LTEMP (25)
LNODS (KOUNT, 12) =LTEMP (24)
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LNODS (KOUNT, 13) =LTEMP (23)

LNODS (KOUNT, 14) =LTEMP (22)

LNODS (KOUNT, 15) =LTEMP (21)

MATNO (KOUNT) =MATNO (NOTAL)
70 CONTINUE

NELEM=2*NELEM

IF (NNODE .EQ. 4) MNODE=3

IF (NNODE . EQ . 8) MNODE=6

IF (NNODE .EQ. 12) MNODE=10

IF (NNODE .EQ.16) MNODE=15
80 FORMAT (I5, 2F15.8)

RETURN

END

C*************************************************************

C****THIS SUBROUTINE OUTPUTS THE COORDINATES AND ELEMENT
C****TOPOLOGIES OF THE GENERATED MESH
c
SUBROUTINE GMESH
COMMON/MESH1,/ COORD (500, 2) , LNODS (350, 26) , MATNO (350) ,
1SHAPE (9) , NPOIN, NELEM, NNODE , NDIME , KNODE
PRINT *, 'NPOIN'
WRITE (6, *) NPOIN
PRINT *, 'NELEM'
WRITE (6, *) NELEM
PRINT *, 'IPOIN, COORD'
DO 10 IPOIN=1,NPOIN
DO 10 IDIME=1,NDIME
10 WRITE (6, *) IPOIN, COORD (IPOIN, IDIME)
PRINT *, 'IELEM, LNODS, MATNO'
DO 20 IELEM=1,NELEM
DO 20 INODE=1,NNODE
20 WRITE (6, *) IELEM, LNODS (IELEM, INODE) , MATNO (IELEM)
RETURN
END

Chhhkhhkkhhkhhhhhkhhhkhhkhhhhhhkhhhhhkhhhkhhkhhkhhkhhhhhhkhhhkhkhhhhk

C SET TO ZERO OF 1 DIM. MATRIX
SUBROUTINE SET1 (B, M)
COMMON /MESH3/MNE,ME, MNE1, ME1
DIMENSION B (M)
DO 10 I=1,M
B(I)=0.0
10 CONTINUE
RETURN
END

Chhkhkhkkhkhkhhhhhhhkhkhhhkhhkhkhhkhhkhhhkkhkhkhhkhkkhhhkhhhhkhhkhkhkkk

C SET TO ZERO OF 2 DIM. MATRIX
SUBROUTINE SET2 (B,M,N)
COMMON /MESH3/MNE,ME, MNE1, ME1
DIMENSION B (M,N)
DO 10 I=1,N
DO 10 J=1,M
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B(J,I)=0.0

10 CONTINUE
RETURN
END

Chikkhhkhhhhkhhhhhhkhhhhhhhkhkhhhhkhkhhhhhhhhhhdhhhhkhkhhkkhhkhkk

C SET TO ZERO OF 3 DIM. MATRIX
SUBROUTINE SET3 (B,L,M,N)
COMMON /MESH3/MNE,ME, MNE1,ME1
DIMENSION B(L,M,N)

DO 10 I=1,N
DO 10 J=1,M
DO 10 K=1,L
B(K,J,I)=0.0

10 CONTINUE
RETURN
END

Chikhkkhkkhhhkhkhkhkhhkhkhkhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhk

C**THIS SUBROUTINE FIND ALL THE PERMUTATION MATRICES
C**CORRESPONDING TO QE (1)
C**
SUBROUTINE PERMUTATION (B, QE, MNODE)
C**  6=MNODE
COMMON /MESH3/MNE,ME,MNE1,ME1
DIMENSION B (MNE,MNE),QE (ME1,MNE,MNE) ,A (6, 6)
DO 10 N=1,MNODE
DO 10 M=1,MNODE

10  CONTINUE
DO 20 M=1,MNODE
DO 20 N=1,MNODE
DO 20 II=1,MNODE
QE (4,M,N) =QE (4,M,N) +B (M, II) *QE (1, II,N)
20  CONTINUE

DO 30 M=1,MNODE
DO 30 N=1,MNODE
A(N,M)=B (M,N)

30 CONTINUE

DO 40 M=1,MNODE

DO 40 N=1,MNODE

DO 40 II=1,MNODE

QE (2,M,N)=QE (2,M,N) +QE (4,M, II) *A(II,N)

40 CONTINUE

DO 50 M=1,MNODE

DO 50 N=1,MNODE

DO 50 II=1,MNODE

QE (5, M, N) =QE (5,M,N) +QE (2,M, II) *A(II,N)
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50 CONTINUE

DO 60 M=1,MNODE

DO 60 N=1,MNODE

DO 60 II=1,MNODE

QE (3,M,N)=QE (3,M,N) +B (M, II) *QE (5, II,N)
60 CONTINUE

RETURN

END

Chhhkhhkhkhhhkhhkhhhhkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhk

C**THIS SUBROUTINE FIND ALL PRESCRIBES NODES
C**
SUBROUTINE PRESCRIBE (NPRE,FV1,PIE)
C**
COMMON /MESH3/MNE, ME,MNE1,ME1
COMMON /MESH1 /COORD (500, 2) , LNODS (350, 26) , MATNO (350) ,
1 SHAPE (9) ,NPOIN, NELEM, NNODE , NDIME , KNODE
DIMENSION FV1 (MNE1)
C** FOR A RECTANGULAR CONFIGURATION
IC=0
IC1=0
o PRINT *, '***EV1***!
DO 20 I=1,NPOIN
X=COORD (I, 1)
Y=COORD (I, 2)
IF ((X.EQ.2.0) .OR. (X.EQ.0.0))GO TO 1
IF ((Y.EQ.0.0) .OR. (Y.EQ.1.0))GO TO 1
CONTINUE
GO TO 20
10 CONTINUE
IC=IC+1
FV1 (IC) =FLOAT (I)
o PRINT *,IC,EV1 (IC)
20 CONTINUE
NPRE=IC
RETURN
END

0
0

C***********************************************************
C**
C**THIS SUBROUTINE FORCES THE MATRICES TO OBEY THE INTERFACE
C**AND BOUNDARY CONDITIONS
C**
C**

SUBROUTINE BOUNDARY (DD, NPRE, FV1,PIE, ND3, NFREE, ND4)
c**

COMMON /MESHS/COORB (75, 2)

COMMON /MESH3/MNE,ME,MNE1,ME1

COMMON /MESH1 /COORD (500, 2) , LNODS (350, 26) , MATNO (350) ,

1 SHAPE (9) ,NPOIN, NELEM, NNODE, NDIME , KNODE

C** 50=NPRE

DIMENSION FV1 (MNE1) , TETA (50) ,DD (MNE1,MNE1) ,Q (135, 135)

C** FOR A RECTANGULAR CONEIGURATION
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CALL SET2 (Q,ND3,ND3)
DO 10 I=1,ND3
DO 10 J=1,ND3
10 Q(I,J)=DD(I,J)
DO 90 I=1,NPRE
I0=3*NFREE+I
I1=3*NFREE+ NPRE+I
I2=3*NFREE+ 2*NPRE+I
X=COORB (I, 1)
Y=COORB (I, 2)
IF (X.EQ.2.0)GO TO 20
IF (X.EQ.0.0)GO TO 40
IF ((Y.EQ.0.0) .OR. (Y.EQ.1.0))GO TO 30
CONTINUE
GO TO 90
20 CONTINUE
TETA (I)=0.0
IF (Y.EQ.0.0) TETA (I)=-PIE/4.0
IF (Y.EQ.1.0) TETA (I) =+PIE/4.0
GO TO 50
30 CONTINUE
TETA (I)=PIE/2.0
GO TO 70
40 CONTINUE
TETA (I)=0.0
IF (Y.EQ.0.0) TETA (I) =PIE+PIE/4.0
IF (Y.EQ.1.0) TETA (I)=PIE-PIE/4.0
50 CONTINUE
DO 60 J=1,ND3
Q(J,I1)=Q(J, I1) -TAN (TETA (I)) *Q(J, I0)

Q(J,10)=0.0
60 CONTINUE
GO TO 90
70 CONTINUE
DO 80 J=1,ND3
Q(J,I1)=0.0
80 CONTINUE
90 CONTINUE

DO 130 I=1,NPRE
T0=3*NFREE+I
I1=3*NFREE+ NPRE+I
I2=3*NFREE+ 2*NPRE+I
IF (ABS (TETA(I) -PIE/2.0) .LT.1E-5)GO TO 110
CONTINUE |
DO 100 J=1,ND3
Q(I1,J)=Q(I1,J)-TAN (TETA(I)) *Q(I0,J)
Q(10,J)=0.0

100 CONTINUE
GO TO 130

110  CONTINUE
DO 120 J=1,ND3
Q(I1,J)=0.0

120 CONTINUE -
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130 CONTINUE
ND4=0
CALL ZERO (Q,ND3,NPRE, NFREE, NZERO, ND4)
DO 150 I=1,ND3
DO 150 J=1,ND3
VAL=Q (I, J)
IF ((I.GT.ND4) .OR. (J.GT.ND4) )GO TO 140
GO TO 150
140 CONTINUE
IF (VAL.GT.1E-7)PRINT *, '**ERROR',I,J, VAL
150 CONTINUE
DO 160 I=1,ND3
DO 160 J=1,ND3
DD (I,J)=Q(I,J)
160 CONTINUE
RETURN
END

C*****************************************************

C**THIS SUBROUTINE CHANGES ANY MATRIX INTO THE FORM
C** [DDff:DDfp]
C** [DDpf : DDpp]
C**WHERE f=free;p—-prescribe NODES
C*xx*x
SUBROUTINE SEPARATE (DD,ND3,NPRE, FV1, NFREE)
C** 150=ND3
C** 50 =NPRE
COMMON /MESH1/COORD (500, 2) , LNODS (350, 26) ,MATNO (350),
1 SHAPE (9) ,NPOIN, NELEM, NNODE, NDIME, KNODE
COMMON /MESHS/COORB (75, 2)
COMMON /MESH3/MNE,ME,MNE1l,ME1l
DIMENSION DD (MNE1,MNE1l),Q (205, 205) ,EV1 (MNE1)
IC1=0
IC2=0
ND=ND3/3
DO 60 I=1,ND3
DO 10 M=1,NPRE
IK=INT (EV1 (M))
IK1=IK+ND
IK2=IK+2*ND
IF ((I.EQ.IK) .OR. (I.EQ.IK1) .OR. (I.EQ.IK2))GO TO 30
10 CONTINUE
IC2=IC2+1
DO 20 J=1,ND3
20 Q(J,IC2)=DD(J,I)
GO TO 60
30 CONTINUE
IC1=IC1+1
IF (I.GT.IK)GO TO 40
COORB (IC1,1)=COORD (I, 1)
COORB (IC1, 2) =COORD (I, 2)
40 CONTINUE
DO 50 J=1,ND3
50 Q(J, 3*NFREE+IC1)= DD (J, I)
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0037 60 CONTINUE

0038 DO 70 J=1,ND3

0039 DO 70 I=1,ND3

0040 70 DD (I, J)=Q(I,J)

0041 CALL SET2 (Q,ND3,ND3)

0042 IC1=0

0043 IC2=0

0044 DO 120 J=1,ND3

0045 DO 80 M=1,NPRE

0046 IK=INT (EV1 (M))

0047 IK1=IK+ND

0048 IK2=IK+2*ND

0049 IF ((J.EQ.IK) .OR. (J.EQ.IK1) .OR. (J.EQ.IK2))GO TO 100
0050 80 CONTINUE

0051 ICZ=ICZ+1

0052 DO 90 I=1,ND3

0053 90 Q(IC2,I)=DD(J,I)

0054 GO TO 120

0055 100 CONTINUE

0056 IC1=IC1+1

0057 DO 110 I=1,ND3

0058 110 Q (3*NFREE+IC1,I)= DD(J,I)
0059 120 CONTINUE

0060 DO 130 J=1,ND3

0061 DO 130 I=1,ND3

0062 130 DD (I,J)=Q(I,J)

0063 RETURN

0064 END

0001 C******************************************************

0002 C**THIS SUBROUTINE ELIMIMATES THE ZERO COLUMNS and ROWS
0003 C** (it is similar to the separate subroutine!)

0004 SUBROUTINE ZERO (DD, ND3, NPRE, NFREE, NZERO, ND4)
0005  C** 150=ND3

0006 COMMON /MESH3/MNE,ME,MNE1,ME1
0007 DIMENSION DD (MNE1,MNE1),Q (150, 150)
0008 CALL SET2 (Q,ND3,ND3)

0009 IC1=0

0010 IC2=0

0011 ND=ND3/3

0012 DO 40 I=1,ND3

0013 DO 10 J=1,ND3

0014 VALUE=DD (J, I)

0015 IF (ABS (VALUE) .GT.1E-10)GO TO 20
0016 10 CONTINUE

0017 GO TO 40

0018 20 CONTINUE

0019 IC1=IC1+1

0020 DO 30 J=1,ND3

0021 30 Q(J, IC1)=DD{J,I)

0022 40 CONTINUE

0023 DO 50 J=1,ND3

0024 DO 50 I=1,ND3

0025 50 DD (I,J)=Q (I, J)
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CALL SET2 (Q,ND3,ND3)

DO 90 J=1,ND3

DO 60 I=1,ND3

VALUE=DD (J, I)

IF (ABS (VALUE) .GT.1E-10)GO TO 70

60 CONTINUE
GO TO 90
70 CONTINUE
IC2=IC2+1
DO 80 I=1,ND3
80 Q(IC2,I)=DD(J,I)
90 CONTINUE

DO 100 J=1,ND3
DO 100 I=1,ND3

100 DD (I,J)=Q(I,J)
ND4=IC1
NZERO=ND3-ND4

RETURN
END

Chhhkkhkhkhkkhkkhkhkhkhkkhkhhhhhhhhkhhhkhhhhhhkkhhhhhkhrhhhhkhhhhhhkkk

C**x*x* A TYPICAL SET OF INPUT DATA FOR PROGRAM S5 IS PRESENTED *

C**** TN TABLE D.4 . khkhkkkhkkhkhkkhkhkhkhhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkkhkkk
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Table D.4

e
PUABAWOVOHNWNKHW

.00000000000
.00000000000
.50000000000
.00000000000
.00000000000
.00000000000
.50000000000
.00000000000
.00000000000
.00000000000
.00000000000
.50000000000
.00000000000
.50000000000
.00000000000
.50000000000
.00000000000
.00000000000
.50000000000
.00000000000
.00000000000
.00000000000
.50000000000
.00000000000
.00000000000
.00000000000

1

.000000
.000000
.000000
.000000

2

.000000
.000000
.000000
.000000
.03333333507

Input Data for Program 5 .

NMNNNNNNNHHEERHEHEEEN
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.00000000000
.00000000000
.00555555569
.02222222276
.00555555569
.00000000000
17777778208
.08888889104
.00000000000
.08888889104
.02222222276
.00000000000
.08888889104
.17777778208
.02222222276
.08888889104
.00000000000
.00555555569
.00000000000
.02222222276
.03333333507
.00000000000
.00555555569
.02222222276
.08888889104
.08888889104
.00000000000
17777778208
.00000000000
.00555555569
.02222222276
.00000000000
.00555555569
.00000000000
.03333333507
.13333334029
.20000001788
.20000001788
. 06666667014
.06666667014
.06666667014
.06666667014
.53333336115
. 26666668057
.13333334029
.53333336115
.06666667014
. 06666667014
.26666668057
.53333336115
.06666667014
+53333336115
.13333334029
.00000000000
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COO0OO0OOOOCOHOOOOOOOOOOCOOOHHOOOOHMFHFOOOOOOOOOOOOOOODODOO0OOOOO0OO

.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.33333337307
.33333337307
.00000000000
.00000000000
.00000000000
.00000000000
+33333337307
.33333337307
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.00000000000
.50000000000
.66666668653
.16666667163
.00000000000
.00000000000
.00000000000
.66666668653
+33333337307
.66666668653
.00000000000
.00000000000
.00000000000
.16666667163
.66666668653
.50000000000
.00000000000
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oNoNoloNoNoNoNoNoNoNoloNoNoNoNoNoNeNeleNoNeo oo Ne e No oo oo e oo Ne)

.66666668653
.66666668653
.16666667163
.00000000000
.16666667163
.66666668653
.00000000000
.00000000000
.66666668653
.00000000000
.00000000000
.66666668653
.00000000000
.00000000000
.00000000000
.00000000000
.66666668653
.16666667163
.66666668653
.00000000000
.00000000000
.66666668653
.16666667163
.00000000000
.00000000000
.00000000000
.66666668653
.00000000000
.66666668653
.16666667163
.00000000000
.66666668653
.16666667163
.66666668653
.00000000000
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0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
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Chhkkhhkhhhhhhhhhhhhkk kA kR AR kAR ARk Ak kAR AR R KAk k k&
Chhkhkhhkhhkh kAR AR AR AR AR AR AR AR Ak Rk R ARk kkkkk k&
cC *
C****THIS IS PROGRAM 6 OF APPENDIX D*****xkkkkkk*
Chhkkkhkhhhkkhhkhhk Rk h Ak khkkkkkhkkhkkkkkhkkhkkkkk k&
C B
c =
Chhkhkkkkkk*QTARTH A hkkkkkkkhkkkhkhkkhhkkhkhkkkk k k&
C***x*THIS PROGRAM FINDS THE ANALITICAL VALUES **
C****OF THE PROPAGATION CONSTANT FOR A ***Xxxkkx#
C****RECTANGULAR WAVEGUIDE PARTIALLY FILLED ****
Cr*x*x*WITH DELECTRIC,er=2.45 [8] . **¥*dkkkkkihhd

Chhrkhkkkhkkkhhhkhkhkhkhhhhkhkhkhhkhhhhhhhhhhkkhkhhhkhhhhkhhk

COMPLEX Y1,Y2,BB,TA2
C****THE TRANSCENDENTAL EQUATION IS THE FORM: ***
C*** (Kx1/u) 1*cot (Kx1*d) = (-Kx2/u2) *cot (Kx2* (a-d))

C***WITH a=2*d, a>h***kkkkkkkhkkkkhhkhkkk kA KKk AKXk X

DO 40 I=1,16
IC=0
IC1=0
TEST=0.
PI=3.14159
PI1=PI/2.
PI2=3.0*PI/2.0
DELTA= (I-1) *0.1
A=SQRT (ABS (2.45-DELTA**2.))
B=SQRT (ABS (1.0-DELTA**2.))
X=1.0
X1=0.0
IK=1
DEL=0.1
10 CONTINUE
X=X+IK*DEL
IC=IC+1
IF (IC.GT.1000)GO TO 40

C***TEST FOR CONVERGENCE***x*kkkkkkk kk &k k &
C***WRITE THE SOLUTION VALUES***&kk#kk&k#

IF (ABS (X) .LT.0.0001)X=0.0001

IF (ABS (B) .LT.0.0001) B=0.0001
AA=A*X

BB=CMPLX (B, 0.0)

IF (DELTA.GT.1.0) BB=CMPLX (0.0, B)
TAL=TAN (AA)
TA2=CSIN (BB*X) /CCOS (BB*X)
Y1=CMPLX (A/TAl, 0.0)

Y2=-BB/TA2

TEST1=CABS (Y2-Y1)



0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068

0001
0002
0003
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IF (TEST1.LT.0.001)GO TO 30
IF (TEST.LE.TEST1) IC1=IC1+1
IF (IC1.GT.1)GO TO 20
TEST=TEST1
GO TO 10
20 CONTINUE
DEL=DEL/2
IC1=0
IK=-1*IK
GO TO 10
30 CONTINUE
WRITE (6, *) X
40 CONTINUE
STOP
END

Chhxhkhkhkkkkhkhhhhkhhkhkhkhhkhhkhhkhhhhhhkhhkhhhhhhhhkhhhkhhkhkhhkhhkhhhkk

C****x PROGRAM 6 GENERATES ITS OWN DATA ; THEREFORE , A *
C**** SET OF INPUT DATA IS NOT REQUIRED FOR THIS PROGRAM *
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