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' FREE VIBRATION ANALYSIS
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" Appendix.3 i

. COMPUTER PROGRAMS |
USED IN THE FREE VIBRATION ANALYSIS
OF THE RECTANGULAR CANTILEVER PLATE

,This appendix presents a complete list of computer
program listings fo determine_the'eigenvalues.and mode shépes
for the symmetric and‘antisfﬁmetric modes of the cantilever
plate of Chaptefs'Z, 3, and 4. While Programs one throﬁgh 16
are based on the analytical solutions of Chapters 2, 3, and
u, Program5_17 and‘18 use thg finite element techniques. ToA
generatg:desiréd eigehvalues or mode shapes, a full underL
standing of these programs is ndt required for enough e%pla4'
qgtory comments havg been entered at the begining of each

program, anda.no further description should.be'required here.. -
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PRUGRAM )

C
C
THI> 15> A SYMMZTRIC MUDE EIGENVALUE SEARCH PROGLRAM C
JFIR THE ReCTANGULAR CANTILEVER PLATE Frbb VIDRATIUN PRIOSLLM. <
C

C

CCCCCLCLCCCCCQﬁCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCC

o Xata¥aXataXaXaYaYataTals

U3AGe I THE FULLUWING VARIAHLES MUST BE PROVIUVED;

lo= K = THE NJUMBEK UF TERMS TL Bt USKO IN THE
SERIES INVULVEDe FUKk 5 DIGITS ACCURACY
USE K = 10.

<e= PHIK = 20/A, 15 The FULL PLATL ASPECT RATIU.

Se= ALMOS AN INITIAL STARTING VALUE FUR THE e loaN=-

VALUo SEARCH.

%= DLIM = A FINISHING GR C1uENVALUZ SEARCH ENDING -
. LIMIT. 1T INSTKUCTS THE COMPUTER wHEN To
HALT bXECUTIluN.
Se- Lkl = EIGENVALUE INCKUMENT.
be— PUIL = PLISSUN®S RATIU

ﬂfﬁf\rﬂﬁf‘fﬁf\rlﬂf\r\r\r\FJﬁf‘(\Ff“f\

CCCCCCCCCCCCCLLCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCLLCCCLCCCCCCCCCCCCCCCCLL

el ot el aYalaYaVaYaYaYaYaYaTalaYatatatatatats

AAPLICIT KREAL*8(A~H U—-2)
OIYAENSILN A{45,.45)
K=22222272222°2272722272727227°
Zd:-dooo , . . ’
PRAIR=722222222222227227272727
PHI=PHIR/Z . o
PRINTS0+PHIR WK “.

9 FIURMAT{®1® 3 "PHIR=®*,F3eb4s1iKs"K=2,15) :
Kizd*K~] ’ ' :
C=1e.
Pl=4«*JATANC(C)
relssPHI»PHI : .
PUI=2922222422722?22270227 P
Fdla=2-PUl -
PHIN=] /P N HE .
FHINE=PRINEPHIN . : i NP
JES=FULI*PRHIES ' '
SJELS=PUI#PHINS
i=dsK

o

JEL=2222222722227
1 CCNTINUE .
ALMOS=ALMDS+0EL ' T A

e
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INLTIALIZE THE MATRIX A S

od 2 M=1,1

00 2 N=1.1
A(M-N)-_-OOO

CUNT INJE

DJd 3 N=1.K
A(NFZIK NE2*K ) ==} -
CO 10 M=1.K1,2 -
DO 10 N=1,4K :
JN=N=-1 :

EMP2=M2xPl /2.

EMP2S=EMPSEMP2

ENP=JN®P] _ o~
ENP 3SENP*ENP -
ENS=(lclpHISJ*(tNP#tNP*ALNDS*PHIS) S

E8A=DSCRT (BNS)

X1=ALMOS*PHIS=-ENP*CZ NP )

LIFT (X1l Te0a20) GO TQO S

ONS={.l-/PHIS)eX] '

GN=DSCRT(GNS) .

X=PCLS*PHINSSENPS e

TOL=(BN*(BNS—X) #DCISHIBN) )/ (LN* LGNS+ X) *DCUS(GN) }

TO1P=DCLSH{BNY Z7DCOS (GN)

X=JF [S*ENPS -

TOlIN=BN2DCOSH(BN)+TO1*OGN*DCUSLGN)

TOLIP=BN*DSINHCBN)+ GN*TD1P*DSIN{GN)

If (M+0T1e0) GC Tu 4 >y
CAINFKONHRI= ((UF IS*ENPS—BNS) ¥DSINHIBNI+ TO 13 (UF1S#ENPS+INS) .
103IKR{6GN)IATDILN .

A(NT2IK s N+HKI=(BN+TD1%*GN)/TD 11N

CACNFK A NF2RK)S(X®{1=-TOLP )—ONS-GNS*TOL1P)I/TDL1P

XIE((ENPS—UFS*BNSJ/(dNbeMPZaJ)*BN*DCOSH(BN)
X2=(TLC1* (ENPS+UF SEGNSY)/ (GNS—-EMP2S) ) *GN*DCUS{GN)
XX=(DCOS{ENP)*DSINLEMP2}/TOLIIN)®(X1~X2)
A(IM*LI/2 N+K)I=ZXXE2 L0

X1={ (ENPS5-UF S*¥8BNS}/ (BNS+EMP2S) } *DCOSH(BN)
xz:(TOIP¥(LNPS+UFS#GNSJ/(GNS—EHPES{J*DCUS(GN)
XX=2*LCLSIENP)*EMP2S(X1+X2)/TD11 )
A(IM+]L)/Lalnt 28K )=XX .

wO TC 10 :

Xl==-x1

GNS={la/PRHIS)I*X]

GA=DECRTIGNS)

X=PU1S5*PHINS*ENPS

1F {(BNS5.LTZ2) GO TO &
TIZ=ENX(BNS—X}/ (GNE (X-GNS) )

=JF IS®ENPS .

TLOZ2F=BA-GN

TIZZN=BN+TD2%GN

IF (MaGTela0) GU TO 7
A(N+K.N+KJ=(X—BN5+TDZ*tx—GNS)J/IDZZN

AINT2¥K s N+KI=0.0 ‘ .

A(N*KoN"Z‘KJ=G.° .

w3 T 7
Toz=(BN*(bNS—x)*DCUSH(BNJ)/(GN*(x—GNS)tDCUSH(uN)}
T32P=DCLSHIBN)/DCUSHIGN) ‘ )
X=JF I 5¥ENPS

1022F=ah‘DSIhH(BhJ-GhtTuzplDSINH(GN)

. L
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TOLZ2N=BN¥DCOSH{BNI+ TO2GNR*UCOSH( GN)

IF (MaGTWa1.0Q0) GG . Tu 8 _

ACNFK o N+KIS(LX—BNS) *DSINH{BNI+TD2%(X-GNS)*DSINH(GN) ) /TD22N
A(NT2EK N+K)IS{BN+TOZ25GN)/TO22N .
A(N+E-N+2¥KJ=(UFIS'ENPS¥(I—TDAPJ-BNS*uNS‘TDZPJ/TDZ2P
GQ TO 8

X1=({ (ENPS—-UFS*BNS)}/(SNS+EMP2S})*8N

AZ2=( LENPS-UF S®GNS)/ (GNS+EMP25) ) *GN *TD2
XX=(LLCOS(ENPJI*DSINIEMP2 ) /TO22N) 2 (X14+X2)
A{{(N+L)/2;N+K)=XX¥2 .0

X1={ENPS—UF 533NS)/( ENS+EHP2S)

T X2=({ENPS—UFS*LNS)/( GNS+EMP2S)

XX= Z#DCOS(ENP)*EMP2$(X1-X2]/TDZ2P
A{IM+1)/2:N+2%K)=XX

sud T4 10

X1=( (ENPS—UFS*ENS)/ (BNS+EMP25) )*BN*0COSH( BN)
X2=( (ENPS—UFSEGNS)/IGNS+EMPZ25) JEGNEDCUSHIGNI*TD2
XX=(CCOS(ENPI*¥DSIN(ZMP2)I/TD22N)Y*{X1+X2)
A{IMH+LI/2.N+K)I=XX¥2 .0

XL={ (INPS~UFS*BNS)I/(BNS+EMPL2S) )*DCOSHIBN)
X2=(TD2P#{ENPS—UFS*CGNS)I/(OGNS+EMP 2S) ) *DCOSH{ LGN
XX=24DCOS{ENP) sEMPLI( X 1— xa)/ruzzp
A((M+ LI/ 2:.N42¥K )=XX

CONT INUE

OJ 20 N=1.K

Ca 20 N=1leK1ls2

JIN=N=-1

cNP=JNs%sP]

CENPSZENPSLNP

SMP2=M¥P1/2.

EMP2SSEMPI2REMP2

BH:—PHIS*(ALM051EMPZSJ

EM=DSCRT(BMS)-

X1=ALMDS—CMP2S

GM3=PHIS*X] :
GM=DSURTILGMS) "
Tul‘(dM¢(BHS-POlbtpHIb*:MP£SJ*DbINH{HH)J/(uM*iGHS+PUIS¥PHlStEMP2S)
‘1 ®#935IN (GM))

I21=T1D1%(-1)

TOL1=BM*DSINH(BM)— TUl*bMtUaINH(GH)

XX - '“((bM*D:lNH(dHJ)/(BMb+tNPS)+TUl‘GM*DSINiuMJ/(GMS-
‘1 tNPa)J*d‘&Hpa*DCOD(:NPJ/TDIl .

IF (JUN-GT-0.0) GU TO .11

AX=XX/2 -

ALNFZEK s {M+LI/2)=XX-

Xl= ((EHPas—UFIS*HM;)/(BM;+ENP;J)tBMaDLOb(thJ*DSINH(BMJ

X2=( (EMP2S+UFIS*GMS I/ { uMS~ENPS) ) #GMEDCOS{ENPI*DSIN{ LMY ®TD]
XX=(X2+XL)*28DSIN(ZMPZ)/TOL 1

iF (JUNGTW-0a0) G0 TC 12

XX=XX/2 "

A((M+1) /24 (M+]1 ) /2)=({UFSEEMPL2S~BMS)*LUCIOSH(BM) +TD 12 (

LUF S*EMP2S5+G6MS)20CO3(GM) ) /TLLL

A{N+K%S (M+1J/2)<xx )

aud TG 20

Xl==-Xx1

oMSI=ZPHIS®X] .

GM=DSCRT{GMS)

IF- (BMS«6TaZ2) GU. TG 45 . .
TU&:(th(uMS-PDlStPhIS*EMPZS)*DbINH(BM))*(-})/(GM*(GM:—POIS*
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lPHIS*EMP2S) 2DSINHIGHN) )
TDdZ:UH*D;INH(8H)+TDZ*GH*DSINH(GMJ
X1=8M*USINH(BM) /(BMS+ENFS)
xe=6H¥ToztDSINH(GM)/(GNS+ENP5)
xx=2tDCOS(tNP)*tMPZ*IXI+x2J/TDz2
XI=(EHPZS—UFIS¥8MSJ*BH*DSINH(BM)/(8H5+ENPS)
x2=(EHP25—uFIStGHS)tTDZ*GH#DSlNH(GMJ/(GMS+ENPS)
XKLSE*DSIN(EHPZJ*DCOS[ENPJ*(x1+12)/TD22

IF (UN.GT.0.0) GO TQ 14

AX=XX/2

AX1l=xx1/2
A((MflJIE.(MflJ/2)=({UFS¥EMP25-BMS)*OCDSH(BMJ+T02*(UFS*EMPZS-
1GM3}*DCOSHIGM) } /TD22 ’
AlN23K , (M+1 ) /2)=XX

AN+ o (M+1) /2)=xX]

GJd 10 20
702=(aHt(BMS—POIStPHISttMpszJ*{—1}/[GH*(GMS-PUIS*PHIS*EMP25))
TOL2=BM+TD2 *xGM

X1=BM/{EMS+ENPS)

X2=GN*TD2/( GMS+ENP3)

XX=Z2#D0CCS{ENP) *EMP2#$(X1+X2)/T122
X1=(EMP2S—UF IS*EMS) %8M/ ( M3 +ENPS )
xd:(Eupzs-uFIStGHS)*TDz*GM/(uMS+ENPSJ
xxz:z*DSIN(EHPE)*DCDS(ENP)#(x1+x4)/T02a

iF {(JUNaGTeUuaL0) GG TC 1w

XX=XX/2

XX1=XxX1/2
A((M+1)/2.(H+1)/2J=((UFS¥EMP25—5MS)+702*(uFStEnpas—beJ)/TDZZ
Gd TO 14 )

CONTINUE

CALL DETEKM (A.1.DET) -

PRINT1 10.ALMDS, DET

FORMATI(®* '.'ALMDS='.F10-4.10x.’0tT='.DZO.SJ

IF (ALMDSLTDLIM) GO TO 1

STQP .

ENO

SUBRJUTINE DETERM {A.N+DET)

IMPLICIT REAL*8(A-H0-Z . .

CIMENSION A[45,45)

SIGN=1.

LAST=N-1

START OVERALL LogP FUR(N—l).PIVOTS

b0 200 I=1.LAST

FIND THE LARGEST REMAINING TERM IN 1-TH COLUMN FOR PIVOT
8IG=0.

- DO 50 K=1,.,N

30
50

TERM=CABS(A(K,1))

iF (TERM-BIG)S0,50, 30
SIG=TERM

L=K

CONT INVE

CHECK whETHER A NON-ZEKG TERM HAS BEEN FOUND
IF (816)80,60,80
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80

90

102

120

200

302

60
61
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L—TH RJw HAS THE BIGGEST TERM====15 I=L
1F (I-L)}90,120,90

1 15 NOT EQUAL TU L .SWITCH RUWS 1 AND L
S1SN=-SIGN

DO 100 J=1.N

TEMP=AL]L .J)

Allsd)=A(LsJ)

A(LeJ)=TEMP

NOW START PI1VOTAL REDUCTICN

PIVOT=A(1,1)
NEXTR=1+1

FOrR EACH OF THE ROWS AFTER THE 1-TH
JO 200 J=ENEXTR.N

NJLTIPLYING CONSTANT FUK THE J-TH RUW 1S
CONST=A(JeI)/PIVGT '
NJes REVDUCE EACH TERM OF The J-TH ROW

CS 200 K=I.N
ALS2KISACI K I-CONST*AL I +K)

ENU UF PIVOTAL REDUCTIUN—=-=-NUw CUMPUTE DETERMINANT
DET=SIGN - :

CO 300 I=1,N . ,
DET=DET*A(I +1) .

GU TG 61 ) N
VET=0a ' . '
RETURN P :
END .
. .\
P ) | o .
l\ ‘o - ! : . " .
._‘" T : | B " ' -
. . . | ‘ T
- - U . N [} .
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K

"PHIR
ALMDS
KS

POI

THIS IS5 A SYMMETKI
TANGULAR CANTILEVER PLATE

;352_

PROGRAM 2

AS DEFINED IN PRLGRAM 1a
2B/A FULL PLATE ASPECT RATI1Q.
EIGENVALUZ o

NUMOER UF POINTS AT wihlCH THE LI1SPLACS-
MENT w 15 REQUIRED

POISSCN'S RATIG. .
cccCccccccccccgccccccccccCccccpccc;ccccccccccccccccccccccccccctccccgcc

IMPLICIT REAL®*B8(A-H,0-Z)

CUMMCN 22.,PHI
{4

DIMEASION A

»PlsPH1S,POL,POLS s PHIN. PHINS,
5:45)

K=?e2222222222222227222772
KS=227222222222222222227

22=3600

PHIR=222227272222232272272227
ALMOUS=222722222222222227

PHI=FHIR/2

PRINTS50,PHIR 3K

S50 FCRMAT(s1+,
Kl=2#%K-1
C=1le. ’
Fl=4 . *CATAN
Pl 3=PHI*PH

'pHIR='|F5.49101n'K="15’

(C)
1

FUL=?2222222222%2222722277

POIS=2-Pul
PRIN=1+/PHI1

PAINS=PHIN*PHIN

UES=PCI®PH]
UF 1 S=PO1*PH
[=3%K

1 CONT INUE

INITIALIZE

(aXalal

0O 2 M=1,1
IJd 2 N=l,.1
A{Man)=0.0
2  CONTINUE

S
INS

THE MATRIX A

i

FR:L-VﬁﬁRATlUN PROSLEM,

CCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCLCCCCCCCCCCC

C
C
C
C MODE SHAPE PRUGRAM FUR THE REC- C
C
. N C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCC
C
JUSAGE : THE FULLOUWING VARIABLES MUST BE PROVIDZD;

C
C
C
C
C
C
C
C
C
C
C
c
C
c

UFSsUF13+sALMUS K 3sK1,KS



DAL I -

vt e e e R B S

4

-353- S

SO 3 N=1,.K
A(NTZ2IK N+2%K)=~-1
DO 10 M=]1,Kl.:2
00 190 N=1l.K
JN=N=-1
CMP2=M¥Pl/2 .
EMPZS=EMPZ®EMP2 S - -
ENP=JN*P1 o .
ENPS=ENP*ENP - RN
BNS={1+./PHIS)I*®{ ENPXENP+AL MDS®PHIS)

EN=DSQRT(BNS) ‘

X1=ALNMOSE*PHIS-ENPXEKNP

IF (X1.LT«0.0) GC TC 5

GNS=(1./PHIS)®X]

GN=USGORTI(GNS)

XFPLlIS*«PHINS*ENPS

TOLI=(BN*®{IBNS— x)*DCO*H(BNJ)/(Gut(uNs+xJ*DCUS(GN))

TolP= DCOSH(BNJ/DCU:{uN)

X=JF 1 S¥ENPS

TOolln= BN*DCUSH(BN)+TDI*GN*DCO$(uN)
TO11P=SN*%DSINHI(BNI+GNEXTO1P2DSIN{ GN)

IF (MeoTela0) GO Tu 4

A(NFK s NHKI= ((UF I SEENPS—BNS) #DSINA(BN) + TDI*(UFIS*zNPb+GNS)*
1053IN(GNYI/ZTOLLIN .

A{NT2*K JN+KI={BN+TOLI*OLGNI/TODLIN

AINFRK o N#Z2EK)I={ X2 {]1=-TDIP }=EONS-GNS:TDIPI/TD11P

X1=( (ENPS-UF S*BNS)/ (BN>+EMP25) ) #*8BN*DCLSH(BN)
X2=(TOl*(ENPS+UFSEGAS)I/ (GNS—EMP25) ) *GNE*DCOS(GN)
XX=(UCOS(ENP)*DSINI{EMP2)/TD1INI®(X1-X2}

ALIM+L )7L NEK)I=XXE2 L0
xl—((:NPb—UFb*BNSJ/{BNb+EMP25))*DCU:H(BN)

X2=( TD1P*(ENPS+UFS*ONS) /Z{ GNS—EMP25) )} sDCOS{LN)
"AX=280CCS{ENP) ®*EMP22(X1+X2)/TD11P

Al{M+1I/2,N+28K )I=XX

GO 70 10
Xl==X1

GNS=(lesPHISI®X]

- GN=DSCRT(GNS)

‘X=POLS*PHINS®ENPS ' ‘

IF (ENS«LT.Z2) GO TO o6

TO2=ON${BNS=X) / { GN® { X~ bhb)) “

X=JF IS*ENPS5

TO222F=8N-GN

TOZ22N=BN+TD2*GN

IFfF (MauTela0) GO TO 7
A(N+K.N+KJ—(X-BN5+TDZ#(x-uNb))/T022N
A{NFT2%K s N¥K ) =0 o0

_A(N*KUN“'Z*KJ—0.0 )

wu TLoT7
TJZ—IUN*(BNS—X)tDLUSH(dN))/(uN'(x—bNS}tDCDbH(GN))
TD2P=DCCSHLBN)/DCO3H{GNY

X=UF L S*ENPS ~
TO22F=SN$DSINH{BN)-GN*TD2P* S INH(GN)
TOZ22N=BN*DCOSH{BNJ}+TD2*GN*DCUSH{ GN)
IF (M.6Tel=0) GO Tu 8
A(N+K.N+K)‘(fX—BhS)IDSIhh(dN)+TD£¥{X GNb)ro INH(GN) )/TD22N
Al NT25K JN+K)=(BN+TO25GNI/TD 22N
AUNF¥K sN+2FK IS {UF IS*ENPS*( 1-TO2P) - 5N5+GNS¥TOZ J/TL22P

wJd TG o
X1=( (ENPS~UF SXBNS)/ (SNS+EMP2S) deaN . o |
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11

12
13

x2=((ENPS—UFS:GNSJ/(GNSfﬁupszJtGN *TD2
xx:(OCOS(tNP)tDSIN{EMPEJ/TDZZN3*(K1+XZJ

A(IM+1I/2,N+KI=XX®2 0 o

X1={CNPS—UF S*BNS)/( ENS+EMP2S) : e
X2=(ENPS-UF SAGNS)/( GNS+EMP2S) - :
xx=2tDCOS(ENPJ*EHP&*(XL—XE)/TU&ZP.
ALIMIII/2,N+2%K }=XX )

Gd TO 10 : . ;
X1=((ENPS—UFS*BNS)/(BNS*EMPZS))*SN*DCOSH(dNJ- .
x2=((ENPS—UFS*GNSJ/(GNS+EHP25)J*GN*DCOSH(GNJ#TD&
XX=(DCUS(ENPJtDS:N(&MP2)/T02dN)¢(x1+X2) L :
A(IM+1) /2, N+K)=XX%2 .0 -
x1=((ENPS—UFS#BNSJ/(8NS+:MP2$))*DCUbH(BNJ
x2=(TD&P*(&NPS-UFS#GNSJ/(GNS#EMPZSJ)!DCOSh(GNJ -
xx:d'DCCS(ENP)*EHPZ*(XI-X&)/T022P, ) . T
ALIM+L) /e NH2%K )=XX .

CONT INUE

S0 22 N=1,K )

JJd 20 M=1,K1 o2 A vt
JNSN~1 ‘ :
ENP=N*P] : S .
ENPS=ENPSENP . -
EMF’2=N-‘pI/2u

EMP2E=EMP2REMP2
BMS:PHIS#(ALMDS+EMP&SJ
SM=DSCRTL{BMS) ™
X1=ALMOS—-EMP2S

IF(X1.LT<0.0) GU TO 13
GM3=PHIS*Xx1 :
GM=DSCRT{(GMS) T :
IDI=(BH*(EMSfPOIS*PHIS*EHPdS)'DSINH(BMJ)/(bM#(0M5+POIS*PH15¥EMPZS)
1 *¥3SIN {GM)) - .- _

TOI=TO1%(-1) . - : L
_TJI1=dM*DSlNH(BHJ-TDl*GM*DSINHLGHJ . .

XX - . _—=((aM;051NH(aM))/LuMerNPs)+701:5M4031N(uM)/(GMS—
1 iNP&)J*2*&HP2{DCQS(ENP)/TDL1 ;

IF (JNaGTa0.0) GG TO .11 L

XX=XX/2 - . - ' -

Aiu+2*x.£n+x)/gi=xx o . T
XIS (EMPZS-UFL S BMS)/(dM5+ENP$))*BM*DCUS(&NPJ‘DSINH(BMJ o
xz:t(Empas+UF1S;GMS)/(QMSTENPSJ}:bMtDCQS(ENP)*DSIN(GM)*TDl
XAZ(X2+X1)%2*DSIN(EMNMP2) /TD1 1" o :

AF {JINaGT-040) GU TO 12 a - -

XX=XX/2 . ‘ - T . .
A((H+1)/2-(M+lJ/2)=((UFS*EMst—bMSJ*DCOSH(BHJ+TDl*(
leSl&MPZStGMSF*DCOS(GMJ)/TDll . ..

ALNEK S (M+1)./2)=XxX ' :

GJ TQ 20 o ‘ -
Xl=-x1 . ‘ '
GMS=PHIS*X1

SM=DSCRTIGMS)" - .

IF (EMS.GT.22) GG TC 1> . ’
702=(BH*(bMS~POIS*PHIStEMP¢S)toSlNH(BMJ)*T—IJIIGMOLUMS—Pcisl—I
LAHIS*EMP2S) ¥ DSINH(GM) ) | )
-TDZZ:BH‘DSINH(BM)+TCZ¢GM*DSINH(GM
xl=aM¢OSINH(EH)/(BMS+ENPS) : ) .
XZ=GMETD2*DSINH(GM) /( GMS+ENPS) =" NG
xx:z*ECOS(ENPJ*EMPdt(xI+x2J/T022
x1=(EnP25-uF15suMS)th:DSINﬁ(uHJ/(BMS+ENP$)
xzzctnpzs—uEIS#GMb)aruzacuvos:NH(GM)/(GM5+ENPSJ , -
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XX1=28DSINIEMPI2)*$OCOSI(ENPI®(X1+X2)/TD22
IF (JN.GT.0.0) GO TC 14
XXz=X X772
AX1I=XX1/2
ALIN+L)/72,{M+1 ) /2)={{UFS*CMP25-BMS) #DCOSHIBM)+TD2*{ UFS*EMP2S—
LGNS )«DCDSHIGM) ) /TD22
14 A(N+2#K{M+1)/2)=XX
A(N+K-(M+1J/Z)=xx1
-G8 TC 20
15 TLZ2= (dM*(BMS*POlb*PHlStEMPEb)J*(*1)/(6“*(GMS POIS‘FHIS*LMPZSJ]
TO22=BM+TDZ*GM ‘
X1=3M/(BMS+ENPS) - P
X2=GM*TD2/({ GMSH+ENPS) L
XX=2%DCOSILENP)*EMPL* (X1 4+X2)/TD22
X1=(EMP2S~UF IS*BMS) *BM,  ( BMS+ENPS )
- R2=(EMP2S—UF IS*GMS) *TDZ2*GN/{GMSH+ENPS )
XX1=2#¥DSIN(EMPZ)*DCUS(ENPI*(X14+X2}/TD22
IF (UN.GT.0+0) GO TO 14
XX=XX/2
XX1=xX1/2
A((M+1]/2-(M+1)/2J=((UFS¥:Hde GMSJ+TDZ¥(UFS*:MPZS—GMS))/Tozz
GO TQO 14
20 CONTINUE P
) CALL ULVETERM (AsI1,LET)
FRINTZ2S
25 FORMAT(*1*,*END*)
STAOP
END
SUDROUTINE DETERM (AJ/NsDET)
IMPLICIT REAL*B({A-H,.,0=-Z)
DIMENSION A{4504S5) s X(45),EM{45) +EN(45S) EPL4S)
CEIGh=1a —
M=N=-1 .
LAST=M-1" .

STARKT OVERALL LGOP FUK(N—1) PLVOTS

CJ 200 I1=14LAST .
FIND THE LARGEST REMALINING TERM IN 1-TH COLUMN FOR PLVOT

Bl =0«
00 S0 K=1lsM
TERM=CAHS(A(Ks12})
1F (TERM—BIG)50-bU-JO
30 Blo=TERM
L=K
50 CONTINUJUE

CHECK WHETHER A NON-ZERG TERM HAS BEEN FOUND "

1IF (EIG)B0+5650,80 '

L=THd hUw HAS THE BIGGEST TZhM———-1S I=L
80 IF (1-L}904120+90 : X k
I IS NOT EQUAL TO L.SWITCH RUwS I AND L “ 3, e
YO0 T3 190 J=1.N , | ' )

S
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TEMP=A(I,J) . o Sl
'A‘I'J)=A‘L|JJ - "

100 A(L+JI=TEMP
NJs START PIVOTAL REDUCTION

120 PIVAT=A(1.1)
NEXTR=I+1

€UrR EACH OF THE ROWS AFTER THE I-TH

DU 200 J=NEXTR,M T |
MULTIPLYING CONSTANT FuUR THE J—TH'RbHuIS
CONST=A(J+1)/PIVOT _ .
. NOW REDUCE EACH TERM OF THE J-TH ROUW -

DO 200 K=1,N
200 A(JsKIZALI.K)- CGNST*A(I.KJ

:ND CF PIVUTAL RECJCTION—=~ PERFURM LACK SUBSTITUTIUN

M=N=1
vd 500 I=1.M

IREV I35 THE BACKWARD INDEXs vOLlNG FROM M BACK TU 1
IREV=M+]1—]
GET Y(IREV) 1IN PREPARATIUN

Y=AUIREV,N) : .
IF {IREV-MJ} 400,500,409 | _ . ) )

NOT WCRKING CN LAST ‘ROs»l IS 2 DR GREATER
400’ DJ 450 452.1

20K dALKhARD FDR XAIN} s X(N=1)~-=-—=5UBSTITUTING PREVIUUSLY
FOUND VALUES
K=N+1-J .

45 y= Y—A(IR:V.K)tx(KJ

FINALLY sCUMPUTE X(IREV)
500 X(IReVI=Y/ALIREV,.1REV).
FINO AND PRINT EMJ.EN,AND EP .

“=N/3 : ' : .
00 550 I=1,L _ T - . 3 .
= fti 1 , , :
K= 1 ’ . ' * »

T EMCJI=X(]) ' by S

i oreN(JI=X(1+L) ' . oo

IF(!.EQeL) GG TO S40 . . , o e
EPLJ)I=X(I+25L) ! L o ) e



T6d TG S50 : .
540 EP(J)=1l. ,

550 PRINTOO00sJeKKsds tM(J).K-EN(JJ.K.EP(J) .
bOO FURHAT('—.--Mz'O 2.5)&.'!‘\ .L?.SX.'P='.I&.1CX.'&.M('.EZ.') =%3D14.5
1alUXe"ENL* 3 120%) =% 3014540 10X,%EP(*412,%) =0 1014245) .

CJd 0dl 1I=1.L T ' .
J=2*]=]
EN(1)=EN(J)
- ERP(L)=EPLJY)
00l CUNTINUL
PRINT €50 : ‘
€20 FORMAT(®*1%,*'THE SYMMCZTRIC MAUOE SHAP; ODATA AR::'////}
CALL SHAPL (EM,LNL,EP)
60 RETURNM
END
SJBROUTINE SHAPE {:HDEN-CP,
IMPLICIT REAL*EBLA-HU~2)
CCMMUN Z2,PHI1.P1L PHI:.POI.Pulb.PHIN PHLNJ.UFS.uFquALMDS.h-Kl-Kb
CIMENSION wWl(21l. 21).ugtgl.dl).hdtzl.Zl).wtdl.dl) EM{45) sEN(ES) .
1EP(4QZ) . .
K31=K5+1
ETA=0.0
00 ©3530 1I=1.,K51
P31I=J.0 T
Q3 €40 J=1,KS1
rll1=0.0
w22=0.0
w33=0.0
00 620 N=1,K
JR=N=-1 . .
ENP=JN2P] , a -
' 2NPS=ENPRENP - o
BNS={1/PHIS)*( ENP* ENP+ALMDS®*PHEIS) "
BN=DSCRT(BNS)
X1 =ALMOSEPHIS-ENP®ZNP .
IF (XlelTaUaeCl) GU TO w06
aNs=({la/PHIS})® X1 : . )
GN=DSURTIGNS) . -
X=PULIS*PHINS®cNPS
TJl-(dN*(dNb—X)*DCObH(BN))/(uN*(GNS+X)*DCUS(bNJ’
1021P=0CUSHEBN) Z/DCUS (OGN
X=JF 1 S*ENPS -
TOLIN=SN*DCLSH{ BN)+TU1*OGN®*DCUS( OGN
TDlIF—dN*DblNH(dN)+0N*TDlP¥DSlN(GNJ
IF (£TA.EQaQe0) GO Tu 601
IF (ENP.EQ.0.0) GU TU o0l
AX=0CLCS{ENF=®ETA) ’
GD T8 602 . : :
Lul lF (Fal EQ+J.0) GO TU 004 .
. XW2= EhtNJ*(DbLNH(dN*P;I)+TDl*ublN(uNtPaIi)vxx/TDllN
iF (FSleCQela0) GU TU 003
] K& 3= :F(N}‘(DCDSH(BN*(I -P51))- TDIP*DCUS(UN*(I PSIJJ)*XX/TDLIP
i cgd TC 617
a3 Xw3= cP(N)*{l-TDIPJ4XX/T311P
) 60 TO €17 ,
604 . xd2=0.0
Xw3= :P(N)*(DCUSHfaiJ TDlP*DCUa(bNJ)*XX/TDlIP.
S0 TG 617 . . N
0606 Xl=-=x1 ’

il



007
101

609
10

612

613
bl4g

bls
b6l
ol?

620

/

-3%8- R

GN3=(le/PHIS)®X]

GN=05CRT(GNS) )

X=POLS*PHINS*ENPS

1F {(BNS.GT.22) GG .TC 612 .
TDZ=(BN¥(BNS—X)*DCOSH(BN))/(GN*(X—GNS)‘DCUSH(GN)J
TDZP=DCCSHL3N)/DCDSH(GNJ
TOZEP=BN¢DSINH(BNJ—GN*TD298051NH(0N)
TDZZN=BN*UCUSH(BN)*TDZ*GN#DCOSH(GN)

IfF (ETA.EG.0.0) GO 10 &6u7

AF (ENP.EL.0.0) GC Tu 07

AX=0COS(ENP+ETA) .

«d TG 608 .

XX=1a0 :

IF (PSI+.EQ.0.0) GU 7Tu 610 .
Xi£=EN(N)*(DSiNH(dN‘PSIJ+TD&*USINH(GN*PS!)J*XX/7022N -
"lF (PS1.EQ.1.0) GO Tu 609 .

XH3=EP(N)*IDCOSH(BN*(l—PSIJ)—TDZP*DCOSHIQN¥(1~PSIJ)J*XX/TDZEP

SU TC $17
Xl3=dP(h)¢(I—TOZPJ*XX/TDZBP

oJd TQO 617

XH2=0.0 ) - -
XdJ=EP(NJ¥(DCUSH(dN)—TDZp¥UCU5H(GN)J*XX/TDEEP

wd TG 617 . .
Tth=dN*(bNS*POIb*PhINS*ENPS)/{GN*(PUIb*PHINS*tNPb-GNﬁ))"
IF{ETAEQeD.0) 60 TG 13 :

IF {(ENP.EQ.0.0) GU Tu 613

XX=DCASLENP*ETA)

Gy TC 614 -

AX=]1 e ) ’ N

IF (PSIOEQQO-O) GO Tu 6le <
_B=1 « 0 . . ' . ’
TEST=BN-BNxPS] .
IF (TEST aGT 6043 B=0.0
X12=fEN(N)¥(DEXP((BN*PSI—BN)*BJ+TDZN*DEXP((GN*PSI-bN)*BJJ*XX/
L(BN+TO2NSGN ) J#B -

1F (PSlasEUWela0) GU Tu 615 )
TEST=8BNxPs5]

IF (TEST.GT.60.3) GU TO 615
de:EP(N)‘(DEXP(-BN*PSI)—DEKP(-GN*pSI)J*XX/(BN—GNJ

GO 1T0-617 - : ‘

XW3=0.0 '

oJ TO 617

'X.IZ=O-0

Xd3=Ja0 -

nZ{l s J)=n2Z22+Xn2 . _

301 +J)=wiS+XW3 ) t
w22=a2(1,J) ’ -
G33=H3(I|JJ .

CCNTINUE -

od 630 M=1.K1,2 —

EMP2=M*P /2, :

EVMP2S=EMP2RcMP 2 . .

CMO=PHIS*( ALMOS+EMP 25) - ‘

EM=D35URT{(EMS) .

XLl=ALMOS—-EMP2S .

IF {X1.LT+0.0) GO TG 623

wM3=PHIS*X]1

* GM=DS5GRT {uMS) N T -
TDI=(dﬂ¥(dMS—PGJS‘PHIb*hHPZS)*USINH(BM)J/(GH*(GMS+PUIS*PHIS‘EMPZS)

I =0S5IN (GM))

U
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62>

627
€23

€30
635

640
650
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TO1=TD1%*{—-1) . -
TO11=BMExDSINH{ BMI-TD1 *GMADSINHIGM)

IF (PS1.EQ.Q0.0) GO 70 622

IF(ETA.EQaD0.0) GU TO 621

Xal= :H(M)*(DCDSH(BM*ETA)+TDl*uCOS(bM*:TAJ)*DSIN(tHPZthlJ/TDll
GO TG 629

Xwl= EM(M)*(1+TDl)*DblN{hMP&*PbIJ/TDl1

GO TG 629

Xwl=D.C

GJ TO 625

Xl==-X1

OMS=PHIS*X]

GM=DSCURTIGMS)

IF (BMS.GT.Z2) GO TL ©25

TO2=(GM* (BMS—PO1S*PHLS*EMP2S)*DS INHI BM) ) / (GM* [GMS—PO1S*PHI 3*EMP25)

1 *¥DSLANH{(GM]))

To2=TL2%(-1)

TIZ22=3M*DSINH(BMI+TD2*CM*DIINH{GM)

If (PS1.EQ.040) GD TOL 22

IF (ETA.EGQ.Q.0) GO TO 624
Xll—:M(HJ*(DCDSH(BH*:TAJ+TOZ*DCU:H(th;TAJ)*DSIN(:MP&*PbIJlTD22
23 Ta 629

Xwl= :H(M)¥(1+TDZJ*DSIN(:MP&*PSIJ/TD22

a0 Ta &29

FO2M=OM#{POUIS*PHIS*EMP2S5— dMS)/(bM‘(uMb-PDlS#PHlS*:MPASJ)

IF (PS5]1EQ.0.0) GO TO w7
IF (CTALEQ.0.0) GU .TU 627
TEST=8M—BM*ETA )

IF (TESTGT «00.) GO TU 647
Xal=EMIMI*{DEXP{(EM*ETA~ BMJ+TU£M*DEXP(bM*LTA-bH})*DSIN(:MPE'PSI}/

1L{3M+TD2M*GM)

GL TC 629 = _ ¥
Xal=0.0
al{lsJdl=Xul+wnll
wll=wl(lsJ)
CONT INJE i .
wlls+di= WI(I'JJ'O'KE(IQJ)"EJ(-['J) B )
PRINT 635,PS51., ETA-I-J-.I(I-JJ-l-J-NZ(I J)-1-Jpl3(1.J)-1|Jd!(1nJ,
FORMAT{?=*,'PS] =* ,FSa3+4Xs*'ETA =",F5a. .5.‘”&.'-1.('.12..'.‘.12.'1 =,
1012538 Xs'02(* 2i2e%s"2]12,°) =* 301205041{-‘“3('.IZ.'.foIZD') =,
LOl2eS33X "W {?312:%%:12e%) =*,D12.3)
T O P3I=FS1+1.0/DFLOATIKS) :
SCONTINUE R ‘ : i "
ETA=ETA+]1.0/DFLUAT(KS) . .
CONT INUE . : . ,

RETURN . ‘ . / -
END _ ;R : e z
~ . . r X - ‘ .‘ . .

. & ;
- . g - E
/ ) S * !
“" . -~ . . . " .
T %ﬁ> éﬁ‘ :Lj-f . N

*
L g
HEINT LIS AN



-360_

C

C

CCCCCCCLCCCCCCCCCCCCCCCCCCCCCLCCLCCCCCCCCCCCLCCCCCCCCCCLCCCCCCCCCCCCCCCC

C

< PROGRAM 3 C

C C

I'd THIS 1S AN ANTISYMMETRIC MUDE EIGENVALUE SEARCH C

C . PROGRAM FOR THE RECTANGUL AR CANTILEVER PLATE FKEE VIBRATIUN C

C PRUSLEM, C

C C

CCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCC

C . .

C

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

C ' ‘ 5 C

C USAGE 2 THE FULLOWLNG VARIABLES MUsT BE PRUVIDED: C

C . : . c

C le— K = THE NUMBER UF TEZRMS TG BE USED IN THE C

C _BEKIES INVOLVYED.. FOR 5 DIWITS ACCURACY C

C : JSE K = 10. C

C . ‘ C

C Ze— PHIR = 2B/As IS5 THE FuULL PLATE ASPYCT RAT10. C

C ‘ C

C , Se~ ALMDS = AN INITI1AL STARTING VALUE FOR THE El1GEN- d

< " VALUE SEAKCH C

C . C

C 4e— DLIM = A FINISHING OR ELGENVALUE SEARCH ENDING C

C LIMIT. IT INSTRUCTS THE CJUMPUTER wWhHEN TU C

.C HALT EXECUTILUNS . C

< . . : C

< S.— DEL = clGENVALUC INCREMENT. i C

C . C

C Ge~ PO1 = PUISSEN*S> RATID. C

c . . . * . . C

CCLCCCCLCCCCCCCLCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCC

C. . . -

C ) . . ' \
IMPLICIT REAL¥BLA=-H U~Z) . ERRN
JIMENSICN A(45445) . ' ) . " o
K=2222222222222227272¢2272 -

K2=23K : »
Ki=28K~1 : T ‘ .
22=2600 : -

PHIR=222222222272222227272

PHI=FHIK/2a

PRINTSOsPHIR K - )
FURMAT(%1% 4 *PHIR=Y4sF844, 10X K=" ,15) _ '
C=1le. ’ .

PI=q4.30ATAN(C)

PHLS=PHI%PH1

FOL=22227222?2272772227222 . . .

PUIS=2-PUI . :

PHIN=1./PHL . -

PAINS=PHIN*FPRIN :

UFS=FLI®PHIS

uF 1S=POI*PHINS _— . :
I=3sK * / . . .. : »
ALMDE=2222222222222222272 S _
OEL=222222272722222222222 : ' 3
OLIN=222772722222222722227 o , bid
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CGNT INUE ' )
INLTIALIZE THE MATRIX TGO 0.0 '

00 2 M=1,1

Q20 < N=lel . .
A(MNI=C .0 .o / "
0C 10 M=1,Kl,.2 -

DU 10 K=1,Kl1.2

CMP2=NM¥%Pl /2.

EMPZ2S-EMPZesEMP2

ENP2=N*P1 /2.

ENP2S=ZENPZ2XENP2 °
8NS=PHINS*(ENPZS+ALNOS*PHIS)

SN=DSCRT {BNS)

X1=ALMDS*PHIS=ENP2S *

IF ‘xICLTOODO, GO Tg a

UNO=FHINS%®X]

Gh=DSCRTIGNS)
701N=GN¥DCOS(GN)*(uNb+ENPZb*PUIStPHINSJI(BN*DCDSH(BNJ*(BNS-ENP2$*
lLFAQIS*PHINS) ) . :
TOLIN=BNETDIN*DCCSHIEBN) +GN*OCUS { GNJ -
TO1P=0COSH(BN}/Z0DCUS (GN) .
TJl1F=8h*DSIthdN)+GN*DSIN(GNJ*TDLP

IF (MeGTWlald GO TO 3
A((N+1)/2+K2.{N+1)/2+K)=(T01N¥BN+GN)/TDIlN o -
A((N+11/2+K-(N+1)/2+K1=((UFlStEszs—BNS)*TDIN*DSINH(BN)+(UFIS
L*ENPESHGNSI*DSINI(GNILI/TDLIN
A((N+IJ/2+K-(N+1J/2+K2)=(uFIS¥ENPdS¥(I-TDIP)—UNb—TDXP¥uNb)/TDllP
x1=((thzs—UFStBNSJ/(dNb+EMPdSJ)vTDlN‘BNtDCUSH(BN)
x2=((ENP25+UFS#GNS)/(GNS—EMPZS)J*GN*DCUS(QN)
xx=2¢BSIN(EMP2)*DSIh(ENPZ)*(X1-x2)/TDLIN
ALIMN+L1)/2(N+1}/2¢K)=XX
x1=((ENst—UFS*BNS)/(dN5+EMP25JJ*DCOSH(BNJ
A2=((ENPZS+UFS*GNS)/(vNS—EMPZS))*TDIP#DCUS(GN)
AX=2#DSINIENP2 ) $EMPLE(X1+X2)/TD11P

A(IMA 1) /2 0 (N+1 ) /724K 2)=XX

od TC 10 )
Xl==Xx1 .

GN3=FHINS*®X ]

GA=DSCRTIGNS)

IF (B8NS LT.2Z2) GO TC &
T92N=GN¥(P01btPHlNattNPZS-GNbJ/IuN*(ch—PulstleNstiNPZS))
TO22N=TDZ2N*BN+GN

TD2P=1la

TI22F=BN-LNETD2P

IFF (M.GT.l) GU TO 5

A(INELIZZ2HK2 3 IN+1I/724K)=0.0

A((N+1)/2+K.lN+l)/2+K2)=O.u . :
A((N+IJ/2+KP(N+11/2+K)=((UFIb*Eszs—cNS)tT02N+UFl$¥ENPZS
I=-GNS)/TD22N . :
K1=((ENpéb—UFS¥ENS)I{uNS+EMPdSJJ*TD&N!BN

A2= L {LNPRS—UFSEGNS) /L GNSH+EMP2S } ) 306N
xx:z*DSIN(&MPZ)*DSIh(ENPZJ*(x1+XZJ/TDZEN
A({M+1)/23 (N+1 D /72+K )=XX

XK1= (ENPZS—UFS*EBNS)/ (BNS+EMP2S)

X2=( ENP25-UF S*GNS)/ (GNS+HEMP2S)
AX=2%0SINIENPRISEMP e { X1 -X2)/TO22P
ALIM+LI/72, IN*L ) /724K 2)=XX

« GJ TC 10
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702N=GNt(PC;S#PHINS*Eszs-uNS)*DCOSH(GNJ/(BN#(BNS—PDIS:PHINS*
LENP2S)*DCUSH{BN)) "
1022n=TDzN¥5hrDCOSH(BNJ+GhtDCDSH(GNJ

Taap=DC65H(BN)ICCUSH(GN)

TOZZP:dN*DSINH{BN)—GN#TDZP*DSINH(GNJ

iF (M.GT.1) GU T0 7 '
A((h+11/2+K2.(N+1)/2+K3=£T32Nt8n+cN)/T022N '
A((N*1)12+K-(N+IJ/2+KJ=I(uFIS*ENP2S—BNSJ*TDZN*DSINH(UN)+(UF15*
1ENP25-GNSJ)*DSINHIGN) )} /TD22N
A((N+1)/2+K.(N+l)/Z+K2)=(UFIS*ENPZS*(1—T02P)—dNS+TDZP*GNSJ/TD22P
x1=((ENPZS—UFS*BNS)/(BNS+EMP&51)tTDZN*BN#DCGSH(BN)
xz:((Eszs—UFS#GNSJ/{6N5+EMP25J)#GN*DCOSH{GN) :
xx:a*DSIN(EMpzj*OSIN(ENP2)*(X1+x21/TDZZN
K1=((ENP2S—UFS*bNS}/(BNS+EHP2$)J*DCOSH(5NJ
x2=({ENPZS—UFS*GNS}/(6NS+EMP£S)}*TDZP*DCGSH(ON)
xx=2*DSIN(tNPZ)tEMP2*(X1—X2)/TDZ£P

AL IMFLIIA2,UN+1 ) /724K 2)=XX - -

CONTINUE

.00 11 N=1,.K

A(NTK2 N+KZ2)=~1.

00 20 N=1.K1,.,2

u 20 M=1,.K1,2 ‘
ENP2=N*Pl /2.
ENP2S=ENPZ*ENP2
cEMP2=MxPLI/s2,
EMP25=cMP2EEMP2
ENS=PHIS*( ALMDS+EMP Z5)
AM=0SURT(BMS)
X1=ALMDS-EMP2S

IF (X1alLTa0.0) GO 7O 13
GMI=FHIS*X1

. GM=DSCRT(GLMS)

TJIH:GH*(GMS+EMPZS¥PDIS*PHISQ*DCOS(GM)/(BM*(BMS-EMP2S*

1POIS*PHIS)*DCUSHIBM) )

TAHLIM=OM*TO L M*DCOSH(SM) + GMEDCOS ( GM)
IF {N.GTa.1) GO -TQ 12 .
A((Nfl]/E.(M+1)/2J=((UFb*EMP25-8MS)*TDIH*DSINH(dM)f(UFS#

1cAP2S5+oMS) *DSINI(GM) )/TD1 1M

11=((EMPZS—UFIS¥BM5J/(BMS+5NPAS))¥TDIM¥5M‘DCUSH(BMJ °
xa:((tMPas+ubIS#GMSJ/(GMS—ENP&S))*Gn4ucus(sn)
xxzatcslN(cnpzjtUSIN(ENPZ)*(XL—XZ)/Tox1M
ALIN+LI/72+K , (M+1)/2)=XX

AL=TIIM*EBM*DCOSHIBMIZ{LMS+ENPZS )

X2=uoM*D3C05(GM)} / (GMS—-ENP2S) -

XA=2#EMP2XDSINIENPZIS{X1=X2)/TO1 1M

ALINFLI/Z24 K2 o (M+1)I/2)=xX

GJd TC 20

Xl==x1

GMa=PHIS*®X]

SNM=DSCRTIGMS)

IF (BM3«LT.Z2) GO TG 1>
TJ&H=GH*(POIS&PHIS*EMPZS—uMS)/(BM*(HM;-PUI&*PHIS*:MPZS)J
TO22M=TDZ2M*HM+LM

IF (KNe3Ta2ll) GC TU 14 )
A((M+11/2.(M+l)/2)=((UPS#EMPZ;-dMSJ*TUdM+(UFS#EMPBb—GHS))/TDZZM
x1=((EMP&S-UFIS*BMSJ/(GM&#ENP&S))¥T02M*BM
xz=((EMPZb-UFlSlGMSJ/(GMS+£NP£S))*GM
xx=£*DSIN{EHP2)*DSIN(&NPZJ#(x1+x2117022M
ALCNTYLII/Z2+K s (M#1)/2)=XxX
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X1=T02M*BM/ (EMS+ENP2ZS)
X2=GM/(GMS+ENP2S)
XxX= 2*:HP2#DSIN(ENP2)*(X1+an/T022H
ALIN+LI/24K2:(M+1)/72)=XX
GO TIC 20
13 TOZ2M=GM*(PUIS*PHIS*«EMP2S~ GMS)#DCOSH(GMJ/(&M*(BMS.PDIS*PHL&*
LEMP25)*DCUSH(BM) )
TOZZ2M=TOZM* M2 DCUSH{EM) +GMEDCOSHIGM )
IF {NGTal) GO TO 16
ACIN+LI/20{NM*]) ) /72)=((UFS*EMP2S— BMS)*TD&M#DSINH(BM)+(de*:MP2S-
1GMS ) PDSINHIGMI Y /TD22M
16 Xi1=({EMP25- UFIS*BHS)/(BH5+tNPdS))*TD&M*BH#DCU:H(&H)
X2=({EMP25-UF]l S2GM3)/{ GMS+ENP2S) Y *GM¥DCUSH(GM)
XX=2%DSIN(EMP2)SDSIN(ENP2)*(X1+X2)/TD22M 0,
ALIN+L1I/24K o (M*+1)/2)=XX )
X1=TIZ2M*M*DCOSHIBM)/{BMS+ENP2S5)
X2=OMEDCOSHIGM) FLGMSH+ENP2S)
XAZ22EMFPL*DSIN(ENP2)®{X1+X2)/TD22M
‘ A(INTL) /724K 24 M+2)/2)=0X
29 CONTINJE
CALLL CETERM [AL.I1.DCT)
PRINT 110.ALMDS.DET
110 FORMAT("® *,"ALMDS=" 4F 10 +%4+i0Xe"DT=2 ,D20e5)
AL MO S=ALMDS+DEL '
IF (ALMOS.LEWLDLIMY GU TO 1
- 3TapP .
END :
SUBROUTINE DETERM (AN.DET) .
- IMPLICIT REAL®B{A-H,U-2Z)
DIMZNSION AL(45,45) ‘ .
SIGN=1. . -7 - -
LAST=N-1 . N

START QVERALL.LOOP FOR(N=-1) PIVOTS

S8 230 1=1,LAST : . o : .
FIND THE LARGEST REMAINING TERM IN I-TH GULUMN FOR PIVOT

EaialaliNaYalal

dlw=0a" .

U0 S0 K=1lsN

TERM=DADSI AlXs1))

IF (TERM-':41G)50, 50.~0
39 Blo=TErRm

L=K
50 CUNTINUE

CHECK WHETHER A NON-ZERU TERM HAS BEEN FOUND
IF (816)80,60,80
L-TH ROW HAS THE BI'GUEST TERM~=~-—-—IS l=L

80 IF (1-L)v¥0e4120,90

[alalalNalalalNaYaYal

I 15 NUT EQUAL TOU L +SWITCH RUWS I AND L - : ‘ :

¥) SIGN==-351GN
00.100 J=1.+N
IEMP=A{1+J4)

. ¢ - -



Y alalNaYaYalNaYaYal [a¥aYa)

[aXal¥al

ACLed)=ACLsd) =

100 AL «JI=TEMP

120 PIVOT=ALl1.1)

299

300

o9
ol

N3ed START PIVUTAL REDUCTIUN

(5]

NEXTR=1+1 |
FOR EACH OF THE RUWS AFTER THE I-TH

230 200 J=NEXTR.N

MILTLPLYING CONSTANT FOR THE J-TH ROW IS
CUNST=A(J 1) /PIVOT ' .

NOW REDUCE EACH TERM UF ThE J-TH ROw

0U 200 K=I,N v
AlJ+KIZALI W KI-CONST*A(] ,KJ
A

END LF PIVUTAL REDJCTION-=-NOW CEMPUTE DETERMINANT

JdeT=S1uN

CQ 200 I=1.N )
QET=DZT*A(1,.1) .

GJd TC 61 : , T

oeT=Qe —
RETURN . - \
END. /
~—~ R ¥
- 5 hd
t‘-_
, - »
-4." e
o oo
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PrJGRAM &

C
_ c
' C
THLIS IS AN ANTISYMMETRIC MOOL SHAPE PRUGKAM FUk c
Tz RECTANGULAR CANTILECVER PLATE FREE VIBRATIUN PRUBLIM. C

C

C

dddaSidadagaddddadddadiddadydaaddduiadddddSdd A ddddaadaaiddddaddadddd

qadddedddddd4dddd o dddadadddddaddaddadaddadd el d i daddddatd i tdAd R dd A S d

UoAGE I THE FOLLCwWING VARIAGLES MUST Bt PROVIOED: E

le— K = AS DEFINEwW IN PRUGRAM 3. E

2ea= FHIR = Zb/A FJULL PLATE ASPECT RATIO. E

Se= ALMDS = EIGENVALUE . ‘ ' E

ba= K> = NUMbek UuF PULINT> AT wHICH ThHE D1SPLACE- E

MENT &« IS BEQUIRED. C

Le— PUI = PULISSCN'S RATID. é
LCLCCLLCCCCCCCCLCCCCCCCCCLCCCCCCCCCCLCCCCCCCCCCCCCCCCCLCLCCCCCCCCCCCLCE

IMPLICIT RKEAL*®*o{A-rH,0=-2L}
GIMENSICN A(4S5,45)
QMHUQZdﬂ”ﬂ-phpﬂﬁ)pUhPOHNPH“ipﬁ“buMMOSNMKIMD
K=4223V222202222232222 227
KS=22222222 2222222232227
K2=2#*K -~
Kl=2#K—1
22=2¢€00
PHlR=2222222722222222?22272
ALMUS=222222222222222227
FAL=PHIR/ca .
PRINTSO+ALR SPHIL oKy ALMUS
>J FURMATIS 1Y 3 2PH1R =* yF 824310 Xe*PHL =% JFS8ausliXe'K =% ,14,
11JX.U¢MD:=ﬂ.F9-4)
- PRINTGO
OJ. FURMAT(*—* , "THE VALUES GF EMyENAND EP AREY 4/ /77)
C=1la.
PI=4+%CATAN(C) .
Pl S=FHI*PHI -
FOQl=222222222227222222277
POLS=2-P0O! . o
PAlIN=1e/PHI ' . : ~
FALNS=PHIN®PHIN : .
WF3=FOT1*PhIS
JFIS=FO1#PHINS : .
v Iz 48K . . . '

INITIALLLE Thz MATRIX TC Q.0 i

Nnan

JJ 2 N=1.1



.-‘r‘

5

o

08 2 A=1,1
A{NNI=0.0
JU 10 M=1,Kl,2 -
DO 10 N=leKie2 ’ T
EMP2=M*Pl/2. , i o~
EMP2S=EMP2*EMP2 B
ENP2=N€PI/2.
ENP2S=CENP2*ENP2
ENS=PHINS®(ENP2S+AL MDS®PHI1S )
EN=DESCRTI(BNS)
X1=ALMDS*PHIS—-ENP2Z2S
IF; (X1.LT«.0.0) GO TO &
GN3I=ZPHINS®X]
GN=DSART(GNS)
TOLlN= GN*DCOS(GNJ'(GhS+=hP45*PUIS¥PHINb)/(BN*DCUbH(BNJ‘(BNb-:NP2b¥
1FJQIS3*+FHINS) )
TOolln= 5N¥701N¥DCGSH(8NJ+GN*DCUS(GN)
TO1P=DCCSHIBN)/DCUS{GN)
Tul1P-uN¢DSIhH(uN)+GN¢DSIN(GN)*TDlP
n((u+1)/2+x2 (N®1)/24K)={TDINXBN+GN) /TDL 1IN
ALINTL) /24K 3 IN*+1I/24K)I=S((UF IS2ENP2S~ BNS)*TDLN*D:INH(UN)+(UF15
L*ENP2S+ONS ) *DSINI(GNII/TDLIN :
ALINFL) /24K s IN+ L) /24K 2) = {UF ISTFENPI2S® ( 1~ =TDIP)=3NS- TDLP*GNSJ/TDIIP
Xl=({cNP25— Ubb#BNb)/(BNS+CMPZbJ)*TDIN*BN*DCO:H(BN)
X2=( {LNP25+UFS*GNS) 7 UNS— EMPZ2S5 ) ) *GN®DCOS (OGN}
AX=24DSINIEMPZ2 ) #DSINENP2)® (X1 ~XZ)}/TD11N
ACINM+L)I/20(N+1 ) /724K ) =XX
XL={ (ENP2S-UFS®ENS)} /{BNS+EHP2S) ) FDCUSHIBN)
x2= ((tNP&S+UFS*GN:)/(bNS—tMde)J*TDlP*DCOS(uh)
XX=28DSINIENP2)SEMP 2% (X1+X21/TD11P
AL(M+L)I/20IN+L)/24K2)=XX
oJ TG 10
XKl==-Xx1
aNS=FPHINS%*X]
GN=DSCRT(GNS)
IF (ENSLTZ2Z2) GO TC o »
TJZN—uN*(POIS*PHIN;*:Nde—uNb}/(ENt(BNS PUIS*PHINSF:NPZS)J
TI22N=TD2N*BN+GN
TO2P=1a
TOZ2F=BN-GN=TD2P
IF (MauTell GU TG 5
ALIN+LI/Z24+KZ2 o{N+1)/2+K)=0.0
AL{N+L) /24K o IN+L)/2+K2)=0.0
ALIN#L)/Z24K 4 IN+1)/72+K)= ((UFIS#ENP45—BNS)*T02N+UF1b¥ENP&b
1=GNS)}/TD22N
XKI={ (ENPZIS—UFS*BNS) Z/{ BNS+EMP25) ) *TD 2 N%BN
XK2=( (ENP2S-UFS®GNS) /L GNS+EMP25) ) xGN
XX=2%DSIN{EMP2)XCSIN{ENP2 )X (X1+X2)/7TDZ2N
AL(M+L)/2¢IN*1I /24K }=XX
X1={(ENP2S5—UF S*BNS)I/ (BNS+EMP2S)
X2=(ENP2S—UFSEGNS)/  {ONS+EMP25)
AX=2¥DS5IN(ENP2) *EMP 2% (X 1—- XZJ/TDZZP
ALCMAL)I/ /29 (N+1 ) /24K 2)=XX
GO 70 10 -,
TI2M= uN#IPDIb*PHINb*bNPZS—uij*DCO¢H(bN}/(BN*(8NS PUIS*PHINS*
LENPZ23)*DCLSHIBNY))
TO22N= TDZN*BN*OCCSH(cN)+GN¥DCUSH(GN) -
TIZP=SVOCUSHIBN) Z70COSF( GN)
TRZ22F= dN*DblNH(Eh)*CN*TU;P*D:lNH(GN)

[ S
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IF (M.GT.1) GO TU 7
ACINTLI/24+K20(N+1)I)/2+K)I={TONEBN+GN) /TO22N ' .
A({N+L) /724K o IN+1)/2+K)I=L{ UF I>%ENP2S-BNS)STD2N*#DUSINH{BN}+{UF1S*
ENP2S-GNS)*DBSINHIGNI)/TD22N
ALINFLI/2+K o {N+ 1) /2+K2)={UF IS*ENP2S2(1-TD2P )-BNS+TD2P*GNS) /TD22P
X1={ (ENP25—UFS*8NS) /(BNS+EMPZS) ) *TOZN*BN®DCOSH ! ON)
X2={ (ENP25-UFS*GNS) ZIGNS+EMP25) J*OGN3LCUSH(GN) i
XX=2#DSIN(EMP2) *DSIN(ENP2 }* (XL +X2)/TDZ2N , 7 o
AC(M+1) /2. (N+1 ) /724K )=XX _ '
X1={ {ENP2S-UFS%*BNS) /(BNS+EMP25) ) *DCISH(BN)
X2=( (ENP25-UFS*GNS)/Z{GNS+EMPES) ) *TDZ2P*DCOSHIGN)
XX=2%DSINIENP2 )SEMP2%(X1-X2)/TD22P
AL(MN+1)I/2.(N+1)/2+K2)=XX
TCCNT INUE
00 11 N=1.K
A(N+K2sN+KZ2}i=-1.
CO 20 N=1.K1,2
DO 2U M=1,Kl.2 _ :
ENP2=N*Pl/2a : . “
ENP2S=ENP2XENP2
SMP2=MEP1/2.
CMP2S=EMP2aEMP2
SM3=PHRIS®(ALMOS+EMP 25)
BEM=DSCRTI (BMS)
X1=ALMDS~-EMP2S -
IF (X1sL.Ta0a0) GG TC 13
GMo=PHIS®X1
GM=DSCRTI{GMS) -
TOLM= GM*(GM5+EMP25*PUIS'PHIS)tDCUS(bM)/(BM#(BMS —-EMP25%
1FQIS*PHIS)*DCOSHIBN)Y ) .
TO1LM=BM3ITDIMEDC L i (BM) +GM*DCLS{GM) ~
IF (N.GT=1) GO TUL .Z
A{{M+ 1) /2, ( M+ ) r2)= ((UFS*:MP&&“BMS)*TD M‘JSINH(UM}+(UF5*
1cMP2S4GMS)I*DSINI(GM) ) /TD1 1M
K1={(EMP2S5—UFl1 S*BMS )}/ (BMS+ENP25 ) JXTD 1 M:EM2xDCOSH{BM) f
X2={ {EMP2S+UFIS*GMS I/ ( bMS—ENP2S) ) *GM*DCOS(GMI -

=2*USIN(EMP2 ) SDSIN(ENP2)*(X1-X2)/TD11M- ‘ K

=

CACINFLYIZ24K s iM+ 13 /72)=XX

X2=GM*DCUS{GM) S {GMS-ENP2S )

XX=28EMP2ADSIN(ENP2)$(X1-X2)/TD1 1M _ , :
A((h+l)/2+ﬂd.(M+1)/2) XX . : 0
Gu TG 20 . - o
X1=—x1

AL=TOLMEcME=DCOSH{BMI/(BMS+HENRLS) y / | '

SMS=PHIS*X1 : _ _ :
GM=DSARTIGMS) : g
IF (BMS.LT.Z2) GO TG 15 -

" TO2M=GME(PUIS*PHIS*EMPZ2ZS— QHSJ/(BM*(BM;—PDIS*PHIS*EMPZS))

TOZ2N=TD2MEBM+GM

IF (N.GT«1) GU TO 14

ALLMF1) 725 (M+L ) /2)=((UF S*EMP2ZS—BMS) $TD2M+ (UFS SEMP2S— cms::xroaau

X1=(EMP2S~UFIS*BMS)/ (OMS+ENP25) JsTUZ2MEBM .

X2=( {EMP2S—UFIS$GMS )/ ( SMS+LNP25) J#6M - : -
=2#0SIN(EMP2)*DSIN(ENP2)*(X1+X2)/TD22M ° T

A(IN*L1) /724K s {M+1)/2)=X%XX :

X1=TO2H*EM/ (BMS+ENP 25) _ . *

<. R2=GF/IGMS+ENP2S) -

XX= Z‘EMPA*DSIN(ENP&)*(XI+X¢J/TD¢2M

*A((N+1)/Z¥n2.(u+1)/2,—xx ] : . .

wd TO 20 , : ’ ol -



ST "TERM=CABSIA(K+s1)) '

TR (3 (rhnn-axsbso.:o.ao )
30 Blu=TERM .

e Tl L=kt R - -

.. ,qso.cuuxlnus -

[}

L aTa s e la i aTala

S h. 0d 50 K= iau

s . -368- J

15 tozu-cuttpoxStPHIS¢EMst—GH51tDc05H(GM)/(snt(BMs -POIS*PHIS*
1EMP25)Y*DCOSHIBM) ) .
TDEEH~TDZH*BH#DCCSH{ﬁH)+GM¢DCUbH(GH) S~
HIF (NeaGTel) GU TO-16 ’

——

.waf} ALLNEL) /2, (M¥+1 ) /2)=((UFS*EMP25~ BMS)*TDEM*DSINH(BM)+(UFa*tMPZS-

- 1GMS)#OSINH{GM) )/TD22M
16 - x1= ((Eupzs—qusvaus:xtaus+s~pzSJJttOZMtunsocosu(an
T X2=L{EMP2S—UF1S*GMS )/ (GMS+ENP2S) ) *GM*DCOSH(GM ) - p
| XX=2#DSINCEMP2)*DSIN(ENP2)* (X1 +X2)/TD22K
e AUIN+1I/24K (M#1)/2)=XX -
TTAP=TD2M*BMEDCOSHIBMI/{ BMS+ENP2S )
X2=GMEDCESH(GM) Z{GNS+ENP25)
XX=2%EMP23DSTN(ENP2)%(XI+X2)/TD22M
ACIN#1I/24K2 ,(M+1)/ 2) XX ——
é‘\\coarxwus ) LT —
CALL DETERM (A»I+DET) . BT

. - _"_--__—_———-_.
PRINT25 ot ) _ - o -

25 'FCAMAT{"1',"END') .
_3ToP  — - s L. ) T B
- ENO, Sk . .
SUSRQUTINE - DETERM\(A.N-DET) '
z AMPLICIT REAL¥8CATH.0-£) -
.. DIMENSION A(45.45).xtqsl.Entos).EN(45).EP(45:
' SIGh=1s -
M=N-1 g . T T
. LAbI—H—l ‘ Y T T~

-~

c - . ‘ :
E -.aTART OVERALL LODP Foa(h-;) vaors : SR )
é n 00 200 I= I-LAST - - o . T
C
C

~

-.j _.:.‘. \ -

ai G=°-

:,CH:CK UHEIHER A NUN-ZERU TERH HAS . d:EN FOUND

NI {4 (816)80.60.80 ST V-
L=TH sou HAS THE B1GGEST TERM-—-—IS 1=t S
+80- IF (:-;)90,120.90 _"' ‘\ o ’ L
v S LAS uot EQUAL 10 L «SelTCH RuWS I AND oo .
90 23 100 JTEoN | o e oL o,
© TEMP=A(Lled) .. S T I .o,
; L ALe J)=AL YD) - S T, R oo el
c ~100  AlLeQd=TEMP .- o R
E' . .NJl/START PIVDTAL ueuucrluu- oo Mo T s T
: ;ao PLVOT=ACEL) . - o 1 S N T
C, hE‘TR—l*l . el : L e e L
' ’ : - . ‘ I." 1
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FOR EACH UF_THE ROWS AFTER THE I1-TH N AN
" B3 200 J=NEXTR ¢ M ' o _ ' ~.
MILTIFLYING CONSTANT FOR THE J-TH ROW IS | '

CGNST= A(J.IJIPIVOT S T s

N3e REDUCE EACH TERN

00 200 K=I.N i '
A(J.r —A(J-K) CONST#A{ 1 ,K) ' : 3

'ENO GF PIVUTAL REDUCTIGN=~ PERFORH BACK SUBSTITUTION J‘Q

P—N 1 .l oo
- D3 500 1=1.M o -

1n=v s fHE—enethno_lunaglggluc FROM M BACK 1o )
. -__—‘_'—‘—-‘—-—-—.___ —_—

IR:V—M+I | 'ﬁ““;“—f—_h‘mﬁﬁ“;;

'GET YUIREV) IN PREPARATIGN ' ' ‘

Y=A(IREVeN) . , o \
IF CIREV=M) 400.500.400~ - . '

NGT sCRKING ON LAST Ruu.l 15 2
DU-450- J=2.1 RS

WORK BACKUARD FOR XIN)-X(N-l)‘--—-—bUBSTITUTING PREVIOUSLV
FOUND VALUES -

K=N#1=J ' S o T
453 Y—Y-A(IRtV.K)*K(K) - ; .

Z_FINALLY «COMPUTE X(1REV) .
"\

500 xT;EEV1=¥/A(IREV.IREV).
FIND AND PRINT EMOENIAND EP S
L=N/3 . . - :
00 .550 1= luL : . T T
J=241=1 :

EMLJI=XC(1) I T~
"EN(JII=XC14L) :

2EQeL) "GO TO 540 . ' - A o
J=x(ie28L) . . : e
)J S50 - : . . -\\N' -

=1l : T e
\J.OISQQOIOX.'EP('lLﬁi',=‘ +Di5.

OF THE J=TH ROUW

'
.

h
=]
o

_ GR GREATER
400’ '

-

.

543
550 PR[N!&OO.J.J.EH(J’;J-bN(J’-J.E
Qv FDRHA[(‘-‘O'J-‘oldulOK.'Eﬂ(‘ol

L. L . \‘\\\_ i .
P(J) , | ff*\\<;:? g
g; ]=f.DlsosoIOXQ'ENl'tlar’)=' E T
“PARINT 659 ' T

'050. FORMAT( %1% o *THE ANT I~SYMMETRIC MODE SHAPE DATA ARE".//II)
. CALL S APt(EM.EN,EP
60 RETUARN
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END
SUIROUTINE SHAPE({EMSEN,EP) , : ~
IMPLICLIT REAL*BlA—-H.0-Z) *
CUMMON Z2.PHI, Pl+sPH1S,PO1,POIS PHIN, PHINS.ALHDS.K-KI-KS
DIMENSI1GN Hl(Sl 51).l2(51.51).h3(51-51).l(bl-Sl)oEM(QS)vEN
1(4D)+EP(45) -
K31=K5+1 : . ' .
ETA=040
0Qd 654y I=1,KS1
7 P51=0.0 ’ .
—_—— — B3 6F0 J=IWKS1l T . ; : . . -
. : : wll= J.0 . ' T
x22=040 » T . I
8533700 A Co~ :
DO 620 N=14Kls2 : LT - . ‘
ENP2=N®P1/2, : : T
CNP25=ENP2%XENP2 - - . - :
ENS-PHINS*(ENP25¥ALMDS*PHISJ : . O . . -
. BN=DSCRT(BNS) : -~ T
X1=ALMDS*PH]S-ENP2S : .
1F ‘XIOLTOOQO) GG TB 605 ’ . - i
. SNS=PHINS®X1 - A .
 GN=DSCLRTI(GNS) - : ™
TO!h—GN*DCOS(GNJ*(uNS*ENPZS*PUIS‘PHINb)/(BN*DCUSH(BNJ*(BNS—ENP&S*‘
_‘““‘“ﬁhq_ﬁquUlatpﬂle)) . .o
TDllN-dN‘TDlN‘DCOSH(BN)+GN¢DCUS(GN) A
TO1P=DCCSHIBN) ZDCA5(GN)
TD11P= BNtDbINH(BN)+GN10$IN(GNJ#TUIP . -
IF (ETAEQ«0.0) GO Tu 602
IF (PS1.£Q+0.0) G0 TQ 603 e o
Xa2= Ehthl¥(TDIN#DSIhH(BN#PSl)+DSIN(GN*PSl)JfDSlNLﬁyPZOETA)/TDIIN .
‘iF (Pbl EO.I-O) GO rU 601 i \—'"‘“-—--_.________‘ ' b
xid-tP(NitlDCOSH((l—PSI)*dNJ—TDlPtDCUS(ll-PSIJ‘GNJ)‘DSIN — .
L{ENP2#ETA)/TO11P - T
ewg T4 604 . . :
601 xda-cF(Nit(l—TDIPJ‘DSIN(ENP2¥;TAJITDIlP v '
‘6J_TQ 604 : Lo
SuU2 Xa2=C.0 -, . : )
Xd3I=Jde0 s
- GO TO 604 .
603 xw2=0.0 -
. AwW3= EP(N)!(DCDSH(BN) TDlPtOCOS(GN))*DblN(ENPZ#CTA)/TDllP \ .
604 . w2(1l+J)=022+XW2 ] ) .o
a3f1ed)=033+Xu3 ' : ’ T
w22=a2ll.J) - . . . ' - v

ST ~a33=n3(14J) 0 . Lo . o
v GU TG 620 . . - . ' - - .
' . 605 X1==Xx] - .
T GN3= SPHINSEX] - . . Loy .
GNZDSCRT(GNS) . Lo - . :

, IF (ENS«GT+22) GO TC 610 e .
© TD2NSGN*(POIS¢PHINS*ENP2S~ GNS)tDCOSHIbN)I(BNtlBNS POIS:PHLNS: _
. AENP2S)$DCUSHIBN) ) _ ) . .
¢ TO22N=TO2N$BNDCCSH (BNJ) +GN*DCOSHI{GN) - . Y -
< TO2P=DCOSH(BN)/DCOSh{GN) -
: “TO22P=BNSOSINH( BN)~ CN'TDEP#DSINN(GNJ .
- IF (ETAJEQ.0.0) GO TO 07 . .

1

B IF ( Ue040) GO TU 6043 ° ' A o -
T?\\; - XW2=EN(RIS L TOZN*DSINH(ONAPS 1) +DS INH( GN#PS1 ) )8 DS IN(ENP2*ETA ) /TD2 2N :
: \\\\ 1F (PS(sEQe140) GU TU 606 RS . DR

- T \‘\ — . . ‘. B I l . ' ) ’ ' . N . i -
) '"#ia\\‘ ) ‘ . ’



606
' 607

6043
6GY

510

-371- - R

Xw3= EP(N)*(DCUSH{(l-Psl3*BNJ—f02ptoc05H((1-#51)¢GNJ)£DSINtENPzt ,
1ETA)/TD22P S . :

-y

XW3= tP(N)*(I—TDZP)‘DSIN(ENPE*ETA)/TDZZP . : v

GO TG 605 S S
GO TC 609 . P . .

XW2=0,0 _ : : ‘ v .
XW3=0.0 ) : : CE RS
G0 TC 609 -~ ) 5. .
xdﬂ‘- 00 . . . “ !
XW3I=EP{N)I*(DCOSH(BN)- TDZP*DCOSH(GNJJtDSIN(ENPZtETA)/TDEEP v T
#2(1eJ)=W22+XW2 R

83(1sJ)=w33+XW3 : - v - . R A e

2a22=02l1+J) . LR N ) SR

w33=a3(T,d) .- . L e - el

- GU TC 620 s .
TO2N= GN#(POlS*PHlN:#ENPZS-GNb)/(BN*(BN:-PQIS*PHINS*ENPES)) e T
IF (ETAEQ.0+0) GO 70 612 - N
IF (PSI.EG.0.0) GO'TU 612 . . , .

8=140 - ' o ~”~r ot T -
- TEST= BN-BN*PS! . . ) . RPN

k)

- 3w, "

IF (TESTuaGT.at0e) B=0.0 ; i - N
Xd2= E*LN(N)#(TDZN*DEXP(tBNtESI—Bh)#B)+DExP(le'PSl GN)*B))‘ AT -

K
r

"VOSIN(ENP2*ETA) /{EN$ TO2N+GN) . ' -~ - -

-

‘o1l
‘612,
-

C 614"

«IF (XleLT40w0) GO rc qas W ’ P

rYyra

.qga

&2s

T:DI—BN‘PSI - ,-"‘- T . ‘“ .'J ' Tt :

IF .{TEST«6GT60+) GO TG 611} ) .
Xwi= tP(N)‘(DEXP(—PSI#BN)—DCXP(-PbI*GNJ)#DblN(ENPd&:TA)/(BN-GN) e
GO TO 614 . L
"XW3I=V L0 o B : N ~ v’
.60 Ta 614 ‘ i T L . R
X#2=0.0 ‘ PN - ST TN se e T
Xd3=0eQ . S . o R
-2&1.4)*-za+xuz : : R N .
wn3{IeJI=R33+XW3 . . et ST - Y PO

222=w2(144) o, L N -
223503 (1eJ) . : Lo e T ) " /rf:> .o
CONT INVE Pl A : w0 AP
00 630 M=1,K1,2 . LT T
EMPZ‘M#PIIZ. L) e . __' e - > .'.. ' . N o, * ”»
EMP2S=EMP2%EMP 2 aee T A AU :

-
L]

" Eds= PH}b*(&LMDS+EMPESJ ﬁ“kirﬂ"h"%‘, A Y
", BN=DSCRT(bMS) v P e .

X1=ALMDS-EMP2S - R I P

GMS=PH1S#X1 . oy . P
GM=D3QRT(GMS) .
'lDlM-GMt{bMS*tNPZSOPUIbtpﬂlS)lDCOS(pM)/(BM*!BMS-EHPZS' .
APOIS#PHIS) #DCOSHIBM) ) , , . .
TD11¥=BHeTDLMFDCCSH (BMIIGHIDCUSIGM) , , | -

IF (ETAJEQ.0.0) GD TO 622 5 :\m‘ * )

IF . (PS14EQ+040) GU TQ 622 “
xcl—:n(u)t(TDlH#DSlNH(BM*hTA)*bSlN(bn#ETA))*DSIN(EMPgtPSl)/TDIIM
G TC €24 - N ) .

xd1=0.0 - . N oy - .
Il(l.J)—‘ll*lUl . - ‘ ' - Lo : .
@1l=al(l ed) . . _
GJ TG 630 e . Coe Con
Alz==A1 . ) L T
GMS=PHIS#XL: Lo ) ol w L
IF (BMS.6T.22) G0 To 627 e L CoT

g

- LT

b e s v
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. A Ty
B T 15 TDZN th(POJSSPHIStEHPdS GHSI*DCUSH(GMJ/(EM*\BHS POIS*PHIS#

JTo S --lnMPZS)tDCOSH(BMl)

R To22N= TDthBMtDCCSH(BN1+GM$DCDSH(GMJ

L e . - IF, (ETA.EQ.0.0) GO TO 026
RAPTEE [F (PSI.hQ.0.0J GO TO 626 .

ER U ‘ xwl-:H(H)*(TD&H*DSINH(aH*tTA)+DSINH(GM:&TAJ)*DSIN(EMP&*PSIJ/TDZZM

e "GV -0 629. ] . ’

: - 626 XW1=0.0 . .

-t -7 el TO ‘6235 . .

Ny 6ZZ Tuzn-Gﬂt(PUIS¢PHIS¢EMPZS~uMS)/(ﬁMt(BNS-POIStpHIS*EMPESJ)

¥ e wee v IF (ETA«EQe040) GU TU B28 -

‘ : “IF{PS1.EQeQe0) GO TO 628 . ‘ . .
i TEST=BM~-BM%*ETA - o :

Sl IF (TEST.GT.60+) GO TO 628 ; R
vt . xi’l—:!(ﬂ)#(TDZM*DE.\(P(BM#ETA—BH)+DExP(GM*ETA—GM))*DSIN(EMPZ*PSI)("
- Lvh o L(BMSTD2M+GM) _ Wt ‘
;Tf‘:" T+« 62 TO 629 g : ' : ’ T , .

c . 628 Xd1=0.0 . ' i . : ) " ’ :

v . 629 willeJdlswll+Xxwl - L L
P R llllv'l(l.J) . « - *
W .. 63 CONT INUE ' TN
' T d(l-J)-Ultl.J)+h2(l.Jl+h3(l.J)
.. -PRINT 635.951-&1‘.11-’-‘1(ItJ’oano‘Z(IlJ’oan -l3(1lJ) llJu"(IDJ)
P FUORMAT(*=? ,0pPS ]| =? F5,3,4X,'ETA S0 e FSe30AXe ' W1 312440 412,%) =2,
) 1012.-0431'14‘!( 0 12e% 30, 12,%) ""'oDlaoonKn'h3('o]2|'o'l1£o" =%, .
'.1012.-oQXu't(' 12e%:%,125%) =20,D12s5) - . :
Pal-PSif!.O/DFLUATLKS) L
"CONTINUE - et : < A '
Mt :TA—:TAfl.OIDFLGAT(Kb} Lo ) *
30. CONTINUVE ) .o : SN . :
¢ RETURN . o .- R
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 PROGRAM 5 . L \ _ ‘f_, o

THIS IS5 A SYHHETRIC MODE EIGENVALUE SEARCH PROGRAH

WITH POINT SUPPORTS SYMMETRICALLY LOCATED ON THE\EDGES.NDRH—
‘AL TOD  THE CLAHPED BASE.IONE PDINT SUPFORT ON EACH\EDGE.Iu
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' . USAGE” : THE FDCLOUING VARIABLES nust aE PRDVTDED' '\; . . €
, .. e
ST le= K = THE NUMBER OF reans TD BE USED 'IN THE sanrss e
- T . INVOLVED. FOR 5. oxsrrs ACCURACY USE K 005 : c
‘., . - . . Oc
2.~ €51 = 0 TO 1.-Pnovxntus THE DIHENSIONLESS DISTANCE .°.C .
OF THE POINT- supponr .TO' THE ‘X OR PSSt A!IS.: e
- . SEE FIGURE 3.1 ’ _ o N TN
-~ . " - - - C
Wil 3e- PHIR = 287A, IS THE - FuLL PLATE Asfecr RATIO. PN c
. - Ve c
- . 4e= ALMDS = AN INITIAW. STARTING VALUE FOR THE‘EIGEN-'“ c .
: - VALUE SEARCH. . o o }( c
- . ) . ) . ST C‘ oy
/ Se= DLIM = A FINISHING QR EIGENVALUE senncu ENDING . .\. ct
LIMIT, IT INSTRUCTS THE' conpursn WHEN TO. -t
HALT Exzcurxoum L c '
. ' S L el R
$.= DEL = EIGENVALUEAINCREHENT.,‘ e . < .
. R e .y
Te~ POI = POISSON'S nsr:o.' fﬁ,;' L B -
' - " Cc v
ccccccccccccccccccccccccccccccchcccccccccccccccd;thcccccccccccccccccc X
. \ B S SRS {:. . . . .. \‘ . - by '. . . - . . L .

‘ IMPLICIT REALSSEA=H,0-2) SLES L s e LD e
DIMENSION AL939,99) - T SN
KzpyrereeRORYRRORRORRYRRGTY . T
22=3600 - ST AT s L T
CSI=2RTP0R1ICRCTTRYIYYITIYOROTOYY? o R .
PHIRELIIITFIZIITYZYRIRYY . : - .- .
PHIZPHIRZ2 ' . N e R RN .
pnxn:so' x »K4CSI s . o x ¢

50 FORMATI. 0Xy, "PHIR PF8o4p10Xy®K =%, 1%y a0X,"CST =%, FBaky /77
K1z2eK=1 - T, e N R . . , .

L C=1e - - ot . T T RS - .
PI=4.9DATANIC) SR R R KRS W e
PHISZPHISPHI . . e L S s
pox:tr:tttttrrrrtrrts:!t : L W o T

. POISz22-PO] i AT o T . ¢, ’ ) ’ :g -
PHINEZ1./PHI N : - L e e o e
PHINSZPHINOPHIN - T N R
UFSZPOISPHIS - _ o v : e, T T
UFIS3POICPHINS I T y = ' b Lo
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:_INITIALIZE THE MATRIX & -

2 : CONTINUE :

3 AUNS2OK Ne2oK)E-1,

-t
\

e
P

L)

’._ . .‘ . P '. . ™ _3 7]4“

Lt zm3ex , N

ALMDS=1T72YPT21211
DLIM=TIYIREZYITY?IY Y?
DEL=TTTYITYIIYIYIZ T RY

" e -
CE ]
-
- e
i g g
LR R
~ v -3
Y
~r

“1- CONTINUE . i . "%

ALMDS=ALMDS ¢DEL : TN ' . ’

S 27 . . . . _ o
'DQ .2 K= 1v , ' -' . o
DO, 2 N=1,L ° : . ' .
A{MyNI=0.0 T v : .

00 3 N=1,K . ' .

DO 10 M=1,K1,2 . S
Do 10 N;I{K L . . .
JIN=N=1 . ' . ‘ , -
EMP2=MePI/s2Z. . - . ' :
EMP2S=EMP2%EMPZ . S ‘ . .. *
ENP=JUNOPY . o o - . SN
ENPS=ENPSENP Co
* BNS= ll-IPHISI.IEHP'ENPQALHDStPHISl . ° - .
BN=DSGRT (BNS)" : :
XK1LZALMDS®*PHIS—-ENPSENP . T | . . g
1F (X1.L7.0.0} GO TO 5 . o '
LGNSEfL.7PHIS)eX1 - ) . ' -
“\GN=DSGRT (GNS) : :
X=POIS®PHINS®ENPS
TDL=(BNS {BNS—X) $DCOSHIBN) )/ IGNO{GNS+X)eDCOSIGN))
TD1P=DCOSHIBN)/DCOS (GN) :
X=UFIS®ENPS
. JD11N= an-ocosntaunotozoc~-0c0515~1,
,JOI11P=BNeDSINH(BN) +GN*TD1PeDSINIGN) ,
R T (M.GTo200) GO TO &
i#txox P N*29KFZ(DCOSHIBNS (1~ cs:i!-rn;noocoscsu-(1-csr||l-oc0515u9|1
D11P :
TALTe1, H#KI*!DSINH(BN-CSIlfTDl‘DSINIGNOCSlll'DCDSIENPIITDllN T
A(N¥KyN¢KI=((UFISSENPS=BNSISDSINHIBN) + TD18 (UFIS¢ENPS*GNS)e ‘

"‘aosxntcualftoxzu C ) L

-AINC2OK N¢K)=(BN+TDIOGN)/TD11N
AUNSKyN+2¢K)Z (RO (1=TD1P ) ~BNS—GNSOTD1P)/TD11P

PRKASHULENPS=UFSSBNS) 7/ (BNS+EMP25) ) $BNeDCOSHIBN) oo -
XZ—ITDI‘JENPS#UFSOGNSII(GNS-EHPZSII'GNODCOSIGND : : '
XX=(DCOSIENP}SOSINIEMP2) /TDIIN) S IX1~X2)

L ALIMELIZ2NeX)ISXX€2,0"

T KL1SUIENPS~UFSSBNS)/(BNS+EMP25) ) *DCOSHIBN)
X2=LTDIPS(ENPS+UFSOGNS) /IGNS~EMP25)) $DCOSIGN) . S
XX=220COS(ENPISEMP2e (X14X2)/TD11P ' ' s
A(iﬂo:ll:.u#:oxl-xx ’ ) A ot .
GO0 7O 10 - L - o L. U
Xiz=x1 e ' B :
GNS=(L./PHIS)ex1 . ) L _ . _ : S \
GN=DSQRTI{GNS) : _ . e T
K=POIS®PHINSSENPS .. " e L o -
IF IBNS.LT.Z2) GO T0 & - . A T R
TO02= BNOCBNS-IlIIGNOlX-GNSlI . . T P - -

. X=UFISCENPS - oL o IR :
TD:ZP;’BN-GN . ' '. . . ’ T TN e - + . O
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.

. EH?282£892‘EHP2 o ' _ ‘ L ) “y

/ BM=DSQRY (BMS) . S e L \\§ ",

. / _
- . -375' . * : - :
. s :
. .
TD22N=BN+TD2*GN ) _ ’ : B
IF (M.6T.1.0) 6O TO 7 o ) ) " ¥
8=1, o -
TESYT=8N*CSI . -

IF (TEST.GT.60) B=0.0

A{LyN+28K)=DCOSIENP} *[DEXP((—BN*CSI)*B) =DEXP({~GN®CSI)*8) )8/
_1(BN=GN) '

B=1.0 _

TEST=BN-BNeCSI -

IF (TEST.GT.60) B=0.0

A(LyN+K) =DCOSCENP) s {DEXP((—-BN+BN*CSI}*B) +TD28DEXP { (~GN+GNSCSI) ¢B) l
1) *B8/(BN+TD2%GN) \ '
AINSK, NOKI*IX-BNSQTDZOGX—GNS)lITDZZN : N
A{N®ZOSK, NeK) =0 _ . L
AIN«K,N+2.KI-D.0 ‘ R a3
GO TO 7 ‘ ' . , '
TD2=IBN® (BNS=-X| $DCOSH(BN) ) /7 {GN® (X~ GNSI‘DCDSH(GNII _ G4
- TD2P=DCOSHIBNI/DCOSHIGN) . PRERE .
X=UF-ISSENPS : - S .t
T022P=BN®DSINHIBN) ~GNeTD2P*DSINHIGN) : '

. TD22N=BN®DCOSHIBN) +TD29GN*DCASHIGN) . :

IF (MaGTa1.0} GO TO- 8 . : i
AIIOl,NtZ'Kl‘lDCOSHIBN-(I-CSI)I—TDZPODCOSHIGN'I1 CSIIII'DCDSIENPI ‘|
1/TD22P . . “
ACI+1,N¢KI=(DSINHIBN®CSI)+TD2*DSINHIGN®CSI))*DCOSIENP) /TD22N o .
AUNSK NOKI=EIX-BNS) *DSINHIBN] +TD28 (X—~GNS)*DSINHIGNI) /TD22N ‘ .
AIN®2K N+K)=(BN+TD28GN) 7TD22N . T
AINSK N+29K)=(UFIS®ENPS® (1~ TnzPl-BNS+GNSOTDZPIITDZZP . oo l

%GO TG &

Xi= ('ENPS‘UFS.BNS'I(BNS*EHPZS'"SN o - . L |
X2=C¢{ENPS=UFS*GNS) 7 (GNS+EMP2S) ) eGN *TD2 _— ey T {
XX= 'DCOS'ENP"DSIN'E"PZ'IYDZZN"‘XI*XZ' s ) - |
AUING1) 72, N¢+KI=XX02.0 . : L . . . :
X1={ENPS=UFS*BNS)Z7IBNS+EMP25) o - : b . |
X2=(ENPS—~UFS®*GNSE/ZIGNS+EMP2S) ‘ . : . . . - I
XX=2%DCOSI{ENP)I'EMP2*(X1=X2)/TD22P Lt ' . !
.A(("’i"ZQNQZ.K, SXK ) e v |
"GO TO 10 . A T
xl=IlENPS—UFS.BNSIIlBNS*EHPZSII‘BN'DCOSH(BN! PR . . . Co T [
Xx2= (IENPS-U?S‘GNSIIIGNS+EMP251I'G\ODCOSHIGNIO Dz "t o . .. {
xxX= IDCOS(ENP)ODSINlEMle17022N)0l11+x2l st . . ’ I
ALIM*LI/2 ,N+K)I=XXe2,0 - .7 . ‘_:-;' ) - i
Xi= "ENPS‘UFS'BNS'leNS’EMPZS"'DCUSH‘BN' . N o : : (
xz-lTDZP#(ENPS-UFSOGNSII(GNSQEPPZSII'DCOSHIGNI I T A n. '
KX=20DCOSIENP)SEMPZ*IX1—-X2)7TD22P . . e ’ . 1
ALIM*L) 72 N*20K)=XX . i ' ’ “. ) |
CONTINUE - . ; IR ST
DO 20 N=1,K : . ) . . : T
DO 20 M= 1,‘1’2 . T . i o T LT . £
=H-1 . . I S . - =
ENPEINePT - ‘ . R 3
ENPSZENPOENP AT . . S
EMP2EMePI /2, e . N

BMSEPHIS® (ALMDS+EMP2S) .

X1=ALMDS=EMP2S . " B PR
IF{X1.L¥.,0,0) GO TO 13 ~ ' e . N N
GMSCRHIS®X1 g R RN IR
GM=DSQRT (GMS) ) . Ao B i L Tt ot



P e e e LT

i’. !
TDLL=BMSDSINHIBMIZ IGMSDSINIGM) }
TDLIL==29DSIN(EMP29CSI) 7(BMe(BMS— POISOPHIS‘EHPZS)GDSINHIBHl

1+ TDILOGM? (GMS+POIS*PHIS*EMP2S) $DSINI(GM))
TD1=(BM* [BMS~POIS*PHIS*EMP2S51sDSINHIBM} ) 7 {GMe (GMS+POISHPHISCEMP2S])
1 *DSIN (GM)]}
TO1=TD1e*{-11
TO11=BM*DSINHIBM)~TG1*GMeDSINIGM]) -, B
XX S{IBM*DSINHIBM) ) JLBMS+ENPS)I+TD1*GMeDSINIGMI/ZIGMNS=
1 ENPSY}®2¢EMP2*DCOSIENP)/TD1] :
X1=BM®DCOS(ENP)ISDSINHIBM) /{BMS+ENPS)
ox2s= GH.TDIL'DCDSlEHPl'DSIN(GMIIlGHS-LNPSl
. XX1=2¢TD11L*EMP22e(IX1¢X2}
IF (UN.GT.0.0) GO ¥C 11
XX=XXZ2: .
XX1=XX172 - . : Dt

11 A(N+2OK,IM+1)/2)XX - . .
Atnoztn,1+1l-nluoz-x,xolnoxxa '
X1=((EMP2S—UFIS*BMS)/(BMS+ENPS) ) #aMeDCOSIENPI®DSINHIBM]
X2=((EMP2S¢UFISOGMS) 7{GMS~ Enpsl)-cnoocosceuPlsosxntcul-Tuz

h XX=(X2¢X1)*2*DSINIEMP2)/TD11
X2=(ILEMP2S+UFIS*GMS) /7 IGMS~ ENPS)l-sn-DCDSIENPI-nsxntcnl-rn1L
AXL=2¢TDLILSDSINIEMP2) ¢ X1+X2)

XX2= TDIiL‘IDCOSH(BHl0?01L'DCDS(GMII'DSIN(EHPZ‘CSI)
XX3=TOLIL*{{UFSeEMP2S~— BMSI‘DCOSHIBHlffolLOlUFSlEHP25¢GHS)‘
10COS{GMI ) . .

xxb-lDCOSH(BHI#TDI‘DCOS(GM)liDSIN(EHPZCCSIlITnll : ol
IF (JNeGT4C.0) GO TO 12 . ,

.

XX=XX/2 : :
XX1=XxX172 ‘ .
AI(HflllZ.lH+1llZl-lIUFS‘EHPZS ansnsocosncauaoroxol. .

1UFSOEMPZSQGHSI‘DCOSlGHIIITDIL ) . -
AlIM*LIF2,0+1)2XKD ‘ -
Allel,(Mer) /720 XX4 . .
ACLI®*1,T¢20=AlTI+1,T42)¢XX2 ~ ' '
12 AINYK, IMel)/72)=XX :
. ALINSK I+LIZAINTK,T+3)+XX1

. GO TO 20 ) A .

13 xi=-x1 . T
GMS=PHISeX1' . ‘ )
GM=DSQRTIGMS) : o
IF (B8MS.GT.22) GO TO 1% :
¥D2z (BMe(BM S~ Poxsopuxsosnpzslnosxnulan:)t(-l:fccnttsns-Pozso

LPHISCEMP2S)*DSINHIGM) ) .

TD22=BMSDSINHIBM) +TD2¢GMeDSINHIGM]) . S -
TD2L=~BMeDSINH(BMI Z (GMODSINHIGHM]) ] . ; '
TD22L==2%DSINIENKP2¢ sxl/tanolnns-Poxs-PaIs-EMstn-nsaunlanno
L1TD2LOGMO{GMS=POISOPHISCEMP2S5)SDSINHIGM] )

X1=BM*DSINMIBM) /LBMSEENPS) .

X2=GM¢TD2*0SINHIGM) F IGMS+ENPS)
XX=29DCOSIENPISEMP2e(XR1¢X2)/7TD22
KltlEHPZS-UFIs‘aHSIOBHODSINHIBHIIIBH505NPSI
xz:t:npzs-urxsosn51-tozosvoosxuntcnltcans+euPSl .

xXx1= zooSINleans-DCOSteup)ttuxole:rozz .
X1=BMODSINHIBM) FEBMSEENPS) v
XK2=GMOTDZLODSINHIGMI/IGMSHENPS) o .
XX222¢TD22LCEMP2o(X14¢X21) ¢0COS LENPI _ . : - .
X11=(EMP2S~UFISOBMSI*BMODSINHI(BM) 7IBMS+ENPS)
X22=(EMP2S=UFISeGHS)I*TO2LOGMODSINHIGMI/ IGHSH+ENPS)
xnaszotozzLonszulsuondtx11¢xzzlOOCOSIENPl

IF (IN.GT.0.00 GO TO 14 .




14

15

\
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XXA=TD22Ls{ (UFS*EMP2S=BMS)sDCOSHIBHM) +TDZLe(UFS*EMP2S5~-GMS)
1¢DCOSHIGM))
XXS5=TD22L*{DCOSHIAMI+TD2L*DCOSHIGM) I «DSINCEMP2eCSI)
xxs:(DCOSH|BH)QTDZ‘DCDSH(GH]l‘QSIN(EHP2‘£SIIITDZZ

AlI+L ,iM+1272)=XXE

ATIM$LIE/72,1410=XX4

AlI+1,1I¢1)=A{I+1,I¢1l)+XX5

XX=XX/I2

XX1=xXx172 i

Xxa2=xx272

XX3z=Xx372 .
AllelllZ,‘HfilIZI-(IUFS’EHPZS-BHS)‘DCOSHIBHI*TDZ‘IUFS'EHPZS—
1GMS)=*DCOSHIGMI)ZsTD22 . .
AIN+2O0K, TH+1)/72)=XX

ALN*K,(M+2) 72)=xX1

AIN®2oK T+11=AIN®2*K,I+1) 4XX2
AIN+*KJI+1)=AIN+*K,I+1)eXX3 .
GO TO 20

TD2={({BMe {BEMS - POIS.PHIS'EHPZS".(‘Ill(GM‘(G“S-POIS'PHIS.EHPZS)'
TO22=BM+TD2¢GM

TD2L==BMFsGM

TD22L= —Z‘DSINIEPPZ'CSIlllBH‘llﬂS—PDIS‘PHIS.EHPZSlOTDZL'GH'|GHS-
APOIS*PHIS*ENMP2S))

X1= BHI!BMSOENPS'

X2=GM*TD2/7/{(GMS+ENPS) - ) ’ - -
XX=2*DCOSIENP)eEMP2* (X1 +X2)1/7TD22 .
X1={EMP2S—UFISP*BMS)*BM/ [BMS+E 5)
X2=(EMP2S~UFIS*GMS)I*TD2*GM/ (GMS+ENPS) : ) ] - -
xXxi= Z‘DSIN(EHPZI‘DCDSlENPI‘Ill+X2IIIDZZ : oL
X1= BH{}BNS#EHPSI .

X2=GM*TDZL/Z/IGMS+ENPS) - ’ :
XXZ=2%TD22L*EMP2s{X1+X2)*DCOSIENP) ¢ .
X11Z({EMP2S=UFIS*AMS) *BM/IBMS+ENPS)
X22=(EFP2S5=UFIS*GMSISTD2L*GM/I{GMS+ENPS) . .
IIJ-Z‘TDZZL‘DSINCEHPZI'IXlifKZZ)'DCDSIENPI S
IF (JN.GT,0.0) GO TO 14 )
KX=XX/I2 . .

XX1i=xx1/2 ' -

KX2=XAX272 v

XX3=XX3/2 ' i S

XIQSTDZZL‘(IUFS‘EHPZS-BMSIOTDZL'(UFSOEMPZS-GHSI'
AAS=TD22LO11+TD2L ) *DSINLEMP29CS]I)

- XRXG=(14TD2)SDSINIEMP2eCS]I}/TD22

20

11¢

. SIGN=1.
- LAST=N=1

ALT¢1,IM¢1)/2ZI=XXS _ ‘ W ’

ATIMeLI/24T¢1)KRS
AlTIe1,42430=ALT+1,1I41)eXXS -,
AliMel) z.lnox::zn:ttursoenras- nsnotoz-lurs-enrzs-GMSilltozz
GO TD 14

CONT INUE

CALL DETERM {A,L,DET)
PRINT110,ALMDS,DET o :
FORMATIE? ¥ ALMDS="3F12.6,10X, "}

I

" T EJ:'.ngp{sa

IF GALMDS.LT.DLIM) GO VO 1 R

STOP e :
_END -

"SUBROUTINE DETERM th.u.ocrl
IMPLICIT REAL®8IA=-H,0=2)
‘DIMENSION A{99,9%)
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START UVERALL Loor FORIN-II PIVOTS.

DO 200 I=1,LAST :

FIND THE LARGESf REMAINING TERN IN I TH COLUHH

YERH-DABSIAIK,III T
IF trean-qrsnso,so,ao

CHECK UHETHER A NON-ZERD TERH HAS BEEN FOUND

-

L-TH RB' HAS THE 8IGGEST IERH——--IS I-L

80 IF tx-uuso,;zo.so Cof

I IS NOT EQUAL TO L, SHITCH ROUS I AND L

NDi START PIlvOTaAaL REDUCTION

LS

, -

FOR EACH OF THE ROUS AFTER THE I-TH

"oe
- L
€
)
c
e .c -
<
c
8IG=0. .
DO 50 K= Igﬂf
30 BIG=TERM
L=K - -
50 CONTINUE
c -
c
<
) IF tBIGllO 60,80
. €
c
*C
i~
c
- ) .0 SIGN==SIGN
o T .00 100 J=1i,N
TEMP=AILI,J)
' AII.JD—AIL.JI
- 100 AIL.JI—TEHP
c
B
c. B
120 PlVOT All,1)
‘ NEITR 101
c
c
c DO 200 JSNEXTR,N
S -
c .
: é . CONST-A-J.IIIPIVOY
- c.
AT

Teryt

€.
" c .

‘HULTIPLVING CONSTANT FOR THE‘J—TH ROwW IS

HOI ﬂEDUCE EACH TERN OF THE J-TH RDI

. ) ) nozoox:xu '
w;g*.c :oo AIJ.KI:A!J.KI-CONST‘AII,KI.

END OF ~ PIVDTAL REDUCTION—--NOU COMPUTE DETERMINANT

DETSSIGN

. DO 300 Ixzi,N
) 300 oztsoettntx,::::o.,y'

. 60 TO.-61
60 0DET=0,
’l RETURN

-

. -
. .
: <o
A . s .
N ) R
. . \ . . -
.
) . ’/'
LY . - L1 l\
‘ IR TN
. - )
Y L * .- . v -t
(£ e . . -
* . . . - >
" - . — . ‘e At
B I e . et
- L
. -, . ' "
e . .
- -, . m
- Lo + PR
PO 1 . .

FOR PIVOT

S ke e

. W
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—_ '
. - o . e - - - . ) o ~ ] -
N fi .
o
S ~écccccccccccccccccccccccdccccccccccccccccccccccccccccccccccccccccccccccc.
c .
gg_ e . PRUGRAM © c
_ c
€ . THIS 18, ‘ SYMMETRIC MODE SHAPE PROGRAM FOR THE' REC- c’
TANGULAR CANTILEVER PLATE FREE- VIBRATIUN PRCGBLEM. WwWITH PUINT A
SJUPPGRTS SYMRETRICALY LOCATED ON THE .EDGES JNORMAL T THE - . C
CLAMPﬁD BASE-(ONE POINT SUPPORT ON EACH EDBE.), C
. C
. ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

-

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc,
(USAGE 3 THE FOLLGWING VARIABLES MUST BE PRGVIDED; |
'1.-)& . = AS DEFINED IN PRUGRAM S'4' - S
2.- €S1 = A5 DEFINED IN PROGRAM S. . |
3e— PHIR 28/7A FuLL PLATE ASPECT RATIU.
4= ALMDS = EIGENVALULa

. Se= KS = NUMBER OF POINTS AT WHICH THE DISPLACE-‘
: , - MENT w IS REQUIRED. L
) .

- ./ "es- POI = POISSON®S KATIO.

L(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

*
L]

ANOOARAMAAMONOANAA

J‘,‘

AMPLICIT REAL®8(A—H,0~Z) ‘ - e Tt
COMHCN ZZ.PHI.PI'PHIS.POl-PDIb.PHlNoPHINSoUFS.UFIb-ALMDS.CSL.KoKl-
le | ’ ' . e

QIMENSICN. AL99:99) Lo _ ‘ .- e

_nnnnnnnnnnnnnnhnnhnnnnnnnnn

K=22?222222227
KS=22222222?272
22=3600
C31=222224222
.- - PHIR=22222%127%
. ALMDS=?7222222

222222222 S S
22222227 . 3 : :

222222272 . o
22722227 : -

NRN W

_ 22222227
PHI=PHIR/2 T
o - PRINTSO0+KsKS, lePHIR+ALMDS

S0  FORMAT(®1° 410X oe%K =9,13,10X,%'KS '-l3:lOX"CSI.=’

JY'PHLIR -'.F704310X.*ALHDS =’-F6.‘.I///) <

. T K1=28K=1 R =
o . C=1e T - . R
Pl %DATANLC) ‘ ' . ' : .
PHISsSPHI®PHI-

?2?
22
22
2?2
2
cs

WF7eas10K, ©

/. PO1S=2-POI o . S : - e
[ PHIN=1e/PHI : : | ‘ : : S
L FHINS=PHIN®PHIN = . IR ‘ ; R
.Y D NFS=FCLEPHIS ¢ : o ‘ R A L,
e S UF1SzFUISPHINS" T S
._" .- N l-d“ . . . - -‘ o . . ) CL e . RS
-3 CUNTINUE A L L —

| polazezzzeeRereRRRIETRTRZRZRE . . - ¢ .. . 0 .




. . . - °

C . : ' _
C INITIALIZE THE MATRIX A :

- L=1+1 _
: DO 2 M=1,L : _ T : N : ’
DO 2 A=1,L ‘ : L . : . : oot
. A(MsNI=0.0 _ i _
- 2 CUNTINUE - .
. Cd 3 A=]1.K . . ‘ . _
3  AINL2¥KIN+2%K)=-1, ot ' ' s : ' :
DO 10 M=1,K1,2 ° : _ j : —
DO 10 N=1.K : . . _ |

. JN=N-1 = , . A
EMP2=N2Pl/2. ‘ \ ‘ . ’ )
EMP2S=EMP2EMP2 . : o . R

‘ ENP=JN*P1 A . ' , - — _ : vt
ENPS=ENP$ENP . - .
EN3=(1e/PHIS)* (ENPx ENP+ALMDS*PHL1S) - e e
EN=DSQRTI(BNS) ‘ ' ‘
XI=ALMDS*PH1 S~ENP®ENP- . L . " B

R ) iF ‘xl.LT.U-O) GC TO 5 : . -
- GN3=(1l«/PRHIS)* X1 . . ' .
| .~ GNSDSGRTIGNS) . .
‘R=PUlS*¥PHINS*ENPS . ) N
TDI=(BN*(BNS—X)‘DCJSH(BNJ]/(GN*(GNS+X)¢DCUS(GN]) * o
TOLP=DCGSH{BN) /DCOS (GNJ ' .

Y

. X=JF I S*¥ENPS ' C
. TOLIASBN*DCOSH(BN)+TD1*GN*UCOS{GNJ . ' :
: TIL1P=BN*DSINH(BN)+GN*TD1P*DSIN(GN) . . ‘ . '

" IF (MeGT.1.0) GG TO 4 T o . ¢
- ALT+1,N+24K)=(DCASH(EN®(1+CS1) )=TDIP*DCOSIGN*{1=C51°) ) ) *DCAS{ENP) 7
1TO11P - S . ‘ . )
ALI+1sN+K)=(DSINH(BN*CSI )+TDI*DS IN(GN#CS1)) #DCUS(ENP)/TDILN |
- AUNEK o NFTKI= { (UF I SYENPS~BNS) #DS INHIBN )+ TO 1*(UFIS®ENPS+GNS) * - ‘
1DSIN{GN))/TD11IN . .,
A(N+2EK s N¢KI=(BN+TOLI®GN)ZTDLIN : ' _
TAUNEK I N42FK )=(X*(1~TD1P ) -BNS-GNS*TDIP)I/TDLLP -

v & XKIS((ENPS-UFS$BNS)/ (BNS+EMP25) )#BN*DCUSH(BN) = e e
X2={TCL1*#{ENPS+UFS*GNS )/ (GNS-EMPZ25)) #GN*DCOS(GN) .
XX=C(OCOSLENP)I®DSIN( EMP2)/TOLIN)*(X1=X2) . T

: ALCM+L) /72 N#K)SXX$2 .0 : o :
: " X1={{ENPS=~UF5%BNS )}/ (BNS$+EMP2S) ) *3COSHIBN) : k
: X2={TOLP*(ENPS4+UFS*GNS) /{ UNS-EMP 25) ) #DCUS(GN) - S
XX=2#DCOS(ENP) *EMP2 #{ X1+X2) /TD11P - 5 ,
AUINMAL)/24N4 28K )=XX . : )
_GU TO 10 - , oL ' . w: !
v 3, Xi=-x1 . o *
| GNS=(les/PH1IS)eX]1 a o . - ‘
. " GN=DS5GRTIGNS) ' _—

2 X=PGlS*PHINSSENPS - “wo , L.
o , IF (BNS«LT«2Z2) GO TO & _ ‘ T
e TUZ=BNE (UNS=X)}/ (GN& (X=GNS)) . ~ T
- X=JF IS®ENPS _ T S .
TO22F=BN=-GN . o . T T ‘ Y
B . TU2Z2N=BN+TD2#*GN B ':._i v oW LI - e ) .

Y L IF (MeGT4140) GU .TO 7 T R N T P O L :

. . ' 8=)e. ' ‘L - et T e e i

T TEST=EN®CS] Voo S : P

LTI .- IF (TEST+uPs60) B=0, " I U N e

" TACLLeN422K)=DCOS(ENP )% (DEXP( (-BN®CS1) #B)-DEXPI(-GN#CS51)%8)) *a/

. . . e -
[N .

\ v e L T ‘ '_-‘ q. . e Cdn -

©oay .-, . . e, .o ; : . e




-o. 1 {BN-GN)}

.- B=la ' . ‘
TEST=3N-BN*CS] . “: s "
IF (TEST«GT.60) B=0,, ’ . . o
A(L0N+K)=DCUS(ENPJ*(DEXP((-BN+BN*CSI]*B)tTDE*DEXP{(-GN*GN*CSI)*U}

C 1 1B (BN+TD2%GN)

- A(N*K.N+K)=(X-BNS+TDE*(X—GNSJ]/TDZZN

A(N+23K s N+KI=0,0 -

A(N+*KsN+2%K)1=0 .0

e G0 TQ W7 . . : . o

-3 TO2=(BN*(BNS—X ) *DCOSH{BN)} )/ (GN*( X—GNS)*DCOSHI GN) )

. TO2P=DCCSH{BN) /DCOSHI GiN) -
X=yUF I1S*ENPS .
TO22P=BN¥*DSINA( BN)-GN*TD2P*DSI NH{GN)

TN TD22N=BN#DCOSH ( BN)+ TD2* GNDCOSHE N

IF (NeGTale0) GO YO 8 . ) :
1A(é;gmam:wcosu;amt1-csuJ-rozptocusu(c.m(1-—csnnt‘ocos&5~m
/T - ' . 1 -
© ALLI41oN4K)=(DSINHCBAXCSI)I+TD28DSINH{ GN*CS1) )*DCOS(=NP)/TD22N
AINTK oN#KI={(X—BNS} *DSINH(EN) + TD2*( X-GNS ) *DSINHIGN) ) /TD22N
. ALN®2¥K sN+K)=(BN+TD2*GNI}/TD22N :
2(N;K.N02*K)=(UFIStENPstté-Tozpj—BNSfuNS*TDZP)/TDzzp
0 70.8 .
7  X1=C (ENPS=UF $*BNS)7 (BNS+EMP2S) ) BN : ‘
1 X2=({ENPS-UFS®GNS)/ (UNS+EMP2S) ) *GN *TD2 , »
XX=(DCOSC(ENP)*DSIN{ EMP2)/TD22N )% (X1+X2)
AL{M+L) /2 N+K)=XXE2 a5
) X1=(ENPS~UF S*BNS)/( ENS+EMP25)
-, X2=(ENPS=UF S®GNS)/( GNS+EMP25) o
"] XX=2#%DCOS(ENP)SEMP2(X1-X2)/TD2zP
ACLMEL) /72 N+2%K )=XK : ,
GU TO 10 . :
8 X1={ (ENPS—UFS®BNS)/ (BNS+ENP25) ) #*BN*D COSH( BN)
X2=( (ENPS-UFS&GNS)/ (GNS+EMPZ5) ) *GN*OCUSHI{GN)*TD2
XX=(DCOS(ENP)*DSIN{EMP2)/TO2N) # (X1 +X2)
ACIM+1)/2oNEK)=XX22 40 '
X1=({ENPS-UF SEBNS)/ (BNS+EMP2S} ) *DCUSH(BN) * -
Xe={ TD2P#( ENPS—UF 3¢ GNS) / ( GNS+cMP 25) ) $DCUSH( GN ) LT e
XX=28DCOS(ENP) $ENPI#( X1 ~X2)/TU22P ‘ -, . .
) ACIM+L)I/Z26N+22K )=XX . . ' ?
.10 CONTINUE. . . i e
OJ 20 N=1.K -~ ©
03. 20 M=1:K1 2.
JN=N=-1 ’ : .
ENP=JN&P] - . , : S
. ENPS=ENP2ENP T » . ot -
CMP2=N#Pi/2. . . . : oL
EMPZkEHPatEﬂPZ%Q o - '

a

OMS=PHIS*(ALMDS+EMP25) * - : o
. @M=DSCRT(BMS) - - v
XK1=ALMDS~EMP2S | . : -
IF(X14.74040) GO TO 13 N .
GM3SPhIS®X) . : e
GM=OSORT(GMS ) ' B A .
TOLL=DMIDSINH{BM)/( GMEDS IN{ GM) ) : S
© TDLLL==2%DSLN{ EMP2#CST )/ ( BH&(BNS—POI S*PH1 SEEMP2S)#DSINH(BM) .
“14TOLILSGM{GMS+PCIS*PHISSEMP25) #$DSIN( GM) ) N
- - TOL1={BN*(BEMS—POIS*PHIS*EMP25) #DS INHIBM) ) 7 LGME [GMS+POLS #PHI S¥EMP2S )
1 _$0SIN tGM)) ~ : B
. _TDI=TDA%(-1) C : ‘

] - . = . -
! .

e : . ' B e :

P . . . -



K
7
LS

TOL1=BM*DSINH(BM)~=TDI*GMEDSIN(GM) —

XX - ZLLEBM*DSINH(SMN) )/ (BMS+ENPS)4TD1 #GM¥DSIN{GM) / (-GMS -

1 ENP3S))*2*EMP2#DCUS(ENPI/TDIIL
X1=8N3JCOS(ENP }*DSINH{BM) / ( BNS +ENPS)
X2=GN*TDIL*DCOS{ENP)*DSIN(GNI/ { GMS=-c NPS }

XX1=2#TDLIL¥EMP2%{X 1+X2) A

IF {JUN.GT.0.0) GU TQ 11

XX=XX/2 . : : . :

XX1=XX1,s2 ) ¢
11 A(N+2#K,(M+1)/2)=XX : o - .

AIN+2#K o I+1 )=A(N4+2%K I+ 1) +XX1

X1=((EHFES-UFIS*BMS)/(BMSfENPS)J*BM*DCOS(ENPJ#DSINH(BM)

x2=((Eupas+UF15tGMS)/(GMS—ENP&)J¢GM:DCQ$(ENPJtostNtGMJtTDI -

XX={x2+X1)*2*DSINCENP2)/TD1]1 . .t

xz=((EMF25+UF15¢GM5)/t@ns-ENPS))tcntocos(ENP):DSIN(GM)tTDlL

"XXI=2%TDLIL*DSINI(EMP2)* (X1+X2) .

5xxa=1011L¢(DcusH(su)+TolLtDcos(GM))*DSlN(EM92¢CSI)
xx3=7011%t((UFS*EM92:-BMSJtDCDSH(BM)+TD1L#(UFStEMPZS*GMS)#

10CasS(GM) . . . .
XX4=(DCLSHI(BM)} +TD1%DCOS(LM) J*TSIN(EMP2#CS] ) /TD11 :

IF (JNeGT«0.0) GO TO 12. : -
XX=xXX/2 . " ’ )
XX1=xX172 ) : . o

. A((M+1)/2.(M+1)fz)a((UFStsnpzs-BMSJtDCUSH(BMJ+roxt(

LUFS¥ENPR2S+LGMS ) *DCOS(GM) ) /TD 1L , .o
A((M¥1)/2,141)=XX3 :

AL+l o {M+LDI/72) =X X4
All+1e141)=AlLl+1,1I+1)+XX2
12 AINHKs{M*1)}/2)=XxX .
. ALN+KSsIH1)=AINCK,I+1)4+XX1
. GU TG 20
13  Xl=—=x} . ,

. GM3=PHIS*X]} ' b3
OGM=DSCRT(GMS) . )

IF {EMSaGTL22) GO TO 15 . ©
IDZ=(dM#(BMS-POIS*PHI&*EMPZS)*DS{NH(BMJ)*(-I)/(GM‘(GMS-PUlS? -

LPHIS¥EMP2S) *DSINHIGM) ) T ' S
TI22=BM*DSINHI(BM)+TD2#GM%DS INH{GM) L
TU2L==gMIDSINH( BN}/ (GM*DS INH{LM) ) !

.TO£2L=—2¢DSIN(EHP2tCSI]/(BH#(BMS-PUI5*PH15*EMP2$)‘DSINH(BMP+‘

1TD2L*GM* (GNS—POIS*PHISHEMP25)*DS INH( GM} ) '

" XI=dMeDSINH(EM) / (BMS+ENPS ).

. K=o MEeTO22DS INH(GM) /{ GMS+ENPS )

XX=2¢DCCS(ENP) ®EMP2%{ X1 +X2)}/TD22 - '
X1=(EMNP2S~UF 1S *#BMS) *BMEDS INH(bM) /(BMS+ENPS) . T
| EA2={EMP2S-UF IS#GMS) *TD2 *GMSDSINH(GM) 7 (GMS+ENPS) oot

T XX1=2FUSINCEMPRIPOCCS(ENP IS (X1 +X2)/7TD22 ~ .

X1=BMEDSINH{BEM) /{BMS+ENPS) : : o
X2=GME*TD2L*UVUSINHIGM)/ (GMS+ENPS ) . _ , .
AKS=23TD2LL*EMP 2% (X 1+X2 ) *DCOSCENP)
X11={EMP25-UF] S*BM3 )*BMIDS INH( BM)/( BMS+ENPS )
xaz:lEMPZS-UFlstcﬂsJ*TDALtGMtDSINH(bnjltGnsytNPSJ

- XRAI=ZRTD22L#DSIN(EMP2)*(X11+X22)3DCOS(ENP)

. dF (JNeGTe040) GO TC 14 . . .

. ux«:rozaLt((UFStsnpzs-EMS)*DcusutanjfrosztUFStEMPZS-GMS)

. A8DCAShIGM)). . . - L
. AK:‘:='ID_22L*(DCUSH(BHJfTDZL#DCUSH(GM) YRDSIN(EMP2%CS] )
AX6=(ICOSH{BM) + TD2*DCUS ht GM) I*DSINI(EMPZ*CS]1 )/ TD22
S ALl (MEL)S2)=XXE ) - - .
o0 AL(MELY/201%1)=XX4G - f

-



k . » ’ ‘ . T -383; ‘

AlI+1l+141)=All+1,1+1)+XX5
XX=XX/2

XX1=XX1/2

XX2=XX2/2

. XX3=XX3/2

ALIM#L)/724{N+1)/2)= ({UFS*LMPZS—bHS)*DCUSH(BM)+TDZ¥(UFS*EHPZS—

'IGH:J*DCOSH(GH))/TDZA

14

:

15~

A(N+23K s {M+1)/2)=XX
A(N+K s (M¥1}/2)=XX1
AINF28K o J#L)=AIN+2EK I+ ) 4XX2

CALNEK S IH1)=AIN+K I+ 1) +X X3

GO TO 20
TDZ-(BH#(BMS—POIS*PHIb*LMPEb)J*(—I)I(GM*(bMS—POIa#PHIS*EMPZSJ)
TD22=BM+TD2*GM

TOZL=-BM/GM
TDZZL—-Z#DSIN(EHPZ#CSI)/(8M$(bMS~PUIb*PHIS*EMP2$)+TDZL#GM*(GMS-

'xpals¢pﬂIS¢Eupzsj)

20

" v . |!.

- Xlz=BmMs(EMS+ENPS) !

XZ=GN*TDZI(GMStENPSJ

. XX=2%0COS{ENPI*EMP22{X1+X2)/TD22

X1=({EMP25~UF 15%BMS) *BM/ { BMS+ENPS) *
X2=(EMP25S-UFIS*GMS) *TD2%GM/ (GMS+ENPS )

xXXi= E#DSIN(EHPZi#DCGb(ENP)*(XI+K2)/T022
X1=BM/(BMS+ENPS) . ) ' S
X2=LGN2TD2L/(GMS+ENPS) ' T
AX2=2*TD22L*cMP2%(X1+X2 ) *DCJAS{ENP)
X11={ENFZ25-UF]1S*BMS J*BM/ (BMS+ENPS )
X22={EMP25—UFIS*GMIIRTLZ2L*GN/L GMS+ENPS) _
xxB—Z#TozthDSIN(EMPZJ#(xll+x¢d)¥DCOS(ENP) . : ’ -

iF (Jh.GT.0.0) GO TQ 1a ‘ . : .
XXZXXS2 : . C
XXl=XX1/2 S

XX2=XX2/2 . .

XX3=Xx3d/2
xx4—1022L¢((UFb#EMPES—BMS)+TD£L#lUFb¢EMPZa—GMS)l
XXS3=TD22L*%{ 1+TD2L)*DSIN(EMP2¢C5]1} : ;
xxa—(1+TD¢)¢D$1N(EMP2#CSIJ/TD&Z oo . . o
AlLl+1e({M+1)/72)=XX6 - ST o o
Al(MPLY/240%1)=XRG :
ALE+1,5140)=A(1+#14141)¢XX5
A((M+1J/2.(u+1)/21 ((UFS#bMPds EMSJ+TD£*(UFS#EMP25-5MS))/Toaa
Gu TOQ 1a _ . ) L
CONT INUE - o s LT . ) . Lo
DI 3u M=1l.L - . . S LT e RS
TEMP=A(Ms1) : . S - -

AlNs I)I=AlMs1I+]1) o ' -
A(Mol+l)‘TEMP

CUNT INVE o o D -
CALL DETERM (A.L.DET) o : L e -
STOP. L T
END SR AR L
SUBROUTINE DETERM { AN, DET) R

IMPLICIT REAL*B(A=H0=2) e
-OlﬂnhSlON A(ss.99).X(99)-EM(75).:N(?S).EP(ZS).
SIGN=1e

M=N-1 R A - o
Lla'—ﬂ-l ' ' o B e :

arnnt uv&kALL LOUP FUR(N-I) PlVOTS St




Ty
o

R ~38Y-

_~ . DO 200 I=1,LAST

C ) ‘ - .
E .. FINO THE LARGEST REMAINING TERM IN I-TH CULUMN FOR- PIVOT
. Bi3=0a R '
D3 50 K=1.,M -
TERM=CABS{A(K,1)) a .« T

: IF (TERM=BIG)S0,50,30
. 30 BIG=TERN
L=K
S50 CONT INUE _ . .
CHECK WHETHER A NON-ZEKG TERM HAS BEEN FOUND
. IF (EBIG)B0.:60,80
" L-TH ROWw _HAS THE BIGGEST TERM-—--1§ I={
89 IF (I1-L)90s120,90
.1 I'S NOT EQUAL TO L,5SwITCH RUWS I AND L
90 . 0O 100 J=1.N
L TEMP=A(I 943 | )
T AlLleJd)=AlLJ) | . : ' :
100 ACLeJI=TEMP" - — :
' NOW START PIVOTAL REDUCTICN-.

120, PIVOT=A(1+1)
" NEXTR=I+1

FOR EACH OF THE ROwWS AFTER THE I-TH.

DO 200 J=NEXTR .M | '
MULTIPLYING CONSTANT FUR THE J-TH RUW 1S
cou;r-A(J.r)/vaor )

- NUW REDUCE EACH TERM OF THE J-TH ROW

. WUd 200 K=l14N -
C20%: A{JIRKI=A(IsKI=-CONST #A(1 oK)

ANO "N Ann

N pLF

1]

e Yala B

‘Ane Ann non

ARl

- 'END GF PIVOTAL REDUCTIUN-~ PERFURN BACK suastxrur:uu
- ‘ﬂ-. 30 500 l—l.ﬂ L.
iéﬁ IREV. 1S THE BACKWARD INDEX: GOING FROM M. BACK TO 1
L0 IREV=M#1-1 S ,
~%i ‘GET . YL 1REV) 1n °EEPAkATION L ',°f;i:
- ;{E‘{§EE§:2§ Aoo.sao.aoo R
| NOT WGRKING ON LAST ROWe1 1S <.UR GREATER

Nalal

e - : .. .

B L .
. ] . . o
- . i . . . - T h
o . . ' oo
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" 559 PRINTE0GeLeKsK s JsEM{ID 2K 1ENT{JI) 5K LEPL J)
600 FORMATL®-%, 'M"olZ-JX.'N“'.ld.SX.'P-'u

400 00 480 J=2.1 " R S .
. 4GRK BACKMWARD FOR X(N)sX{N=1)--—---SUBSTITUTING PREVIOUbL!
. FOUND VALUES

 KEN+l=J : ' : T
450 Y=Y-ALIREV.K)*X(K) ' T

.. FINALLY CGMPUTE X(1REV)

S00 X{IREV)=Y/A(IREV.IREV) ) : ‘
FING, AND PRINT EM,EN,EP,AND P _
L=(N-1)/3 i .

DG 550 1=1.L ; CE e c L ) ..
J=2#1-1 : SR ARG . S

K=1-1 . _ -
ENM(JI=X(1) :

-
f

™ . ENLJI=SX(L+L ]

IF{1+EQelL) GO TO bQO
EP{JI=X(1+2%L) .
P=X{(3%L) . : . ) .o, .
od TG 550 : 3 . * .
510 EP(JiI=—-1.0 P , o
.
125X .'EH('.Ia-', =0,
212e%) = 4D13545Xs .

00 601 1=1.L . ‘ s ",
J=2%] - E .
ENC1)=ENLJ) .
EP(L)=EPLJ]) ‘

603 CONTINUE ' ] ) ! T '

" PRINT 650 . . .

-

1013.5055l.hu"0123.J =* ,D13. 5.5X.'EP('

. jeps =8,D13.5)

€53 FORMAT(*1%,*THE SYMMETRIC MODE SHAPE DATA AREZ®7//77) .
CALL SHAPE (EMSENEP,.P) )
60 RETURN , .. . .
END

SJUAROUT INE SHAPE (EN.EN.EP‘P) .
IMPLICIT REAL®8{A~H0-2) .
CUMMON Za.PHl.Pl-PﬂlbrPOl.PDISoPHIN.PHlNS-UFS.UFlb-ALMDS.CSI.K.Klo
1KS
- UIMENSLUN Il(z‘.al’o‘d(‘lodl)ous‘ZIOdl,OUQ(ZIodl,"(dlozlj
llCﬂ‘?S).EN‘?S’DEP(?S' .
K31=KS+1 - : - !
. ETA=040 — ‘ - '
"L0. 650 1=1.KS1 -
PSI=)e0 . . ..
00 €40 J=1.KS1. , A
wil=0.0 ] R _ e
w22=0.0 ) ot ', _ S - . ol e
w33=0.0 = : - ' BN -
*44=0 0 - . .o = ' '

. U 620 N=lsK S I

. IN=N=1 S o el
ENP=JN*P] . . - R S
ENP5=ENPRENP R
dNb—(lo/PHl&J*lENP*ENP+ALMDS‘PHIS] AT B

ot . A Lo 3 - N c
4 s .o . . o . - .



EN=DSGRT (BNS) ;ﬁg _
X1=ALMDS*PHIS-ENP*ENP : T

IF (X1«LT«0e0) GO TC 6006
GNS=(1le/PHIS)=®X1
GN=DSGQRT(GNS) .
X=PCIS*PHINS*ENPS ’
TDI=‘EN'(HNS‘XJ‘DCUSH(BN))I(GN*(GNS+X)¥DCOS(GN)’
TO1P=DCCSH( BN) /0COS5 ( GN)
X=UFISEENPS - :
TJIIN=BN*DC05H(BN’f?Dl#GN*DCUS(GN)
TDIIP=BN*DSLNH(BN)+GN*TDIP*DS!NIGN)
IF (ETAEQ.0.0) GO TO 601
AF (ENP.EGC.04.0) GG TO 601
XX=DCOS(ENP*ETA) -
Gad TG 602 .
601 XX=1.0 - '
602 IF (PS1.EQa04+0) GO TU 604 . .
Aﬂ2=Eh(N)‘(DSINH{aN¥PSIJ+TDI*DSIN(GN*PS[))*XX/TDIIN
IF (FPS1.tQel.0) GO TU 603 ’ . :
XdJ=EPlN;*(DCOSH‘BN*(l—PSl]}—TDlP*DCGS(GN*(1-PSI)1)*KXITDI!P
a0 TU 61 .
603 XWI=ZEPINI*{1~TDIP)EXX/TD11P
B GO Tu 617 . .
. 603 XdZ2=0.0 . .
Xd3=040 H ) .
GO T4 617 -
oUld xXl=-X1 . .
' GN3=(1l+./7PHIS)*X 1 ' -
" GN=D3QRTI(GNS) :
X=PGClS*PHINS*ENPS -
IF (BNS«GTaZ2) GU TG 612 : ‘/
)702=(BN‘18N5fX)lDCUSH(BNJJ/(GN*(X-G S)*DCOSH{GN) )
TOZ2P=DCLCSH(BN)/DCUSH{GN) ; .
IDaZF=BN#DSINH(BN)-GN'TDZP*DSINH(GNJ
'TD22N=dNtDCUSH(BNl+TDZ#GN*DCUSH(GN)
" IF {ETA«EQeDe0) GO TG 6C7 S .
" IF (ENPEG.0.0) GO TO 0O7 - o, .
XX=DCCS(ENP2ETA) : - ‘ "
o0 TG 608 .
- 607 XX=140 .
003 IF (FS1.EQ.0.0) GO TU &l .
.Xd2=éN(N)*(DSINH(&1*PSIl*TDZ*DSINH(GN*PSl))*KX/TOZ2N
.. IF (FS1eEQele0) GO TU 609 . _
KNJ;EP(?%*(DCUSH(BN‘(I?PSIJ)—T02P*DCDSH(6N!(1—PSIJJJ*KX/TDZZP"
GO ‘G ) B
609 XAI=EPINI*(I-TDZ2P)*XX/TDZ2P
. GU TO 617 :
210 Ae2=0.0
‘Xw3=0.0 . .
L0 TO 617 ‘ . E 4.
ol2 TD&=EN‘(BNS-PDIS*PH]NS‘:NPS)I(GN‘(PQISQPHINS#ENPS;GNS)1" -
IFIETALEQ.D0.0) GG TO 61y | : : oo T T
IF {ENP.EU.0.0) GU TO 613 ) . - - I
XX=DCGS(ENPETA) . S S
GG TG 614 . L : .
613 xxX=1.,0 . . . L . . e
614 IF tgsn.sa.o.o: G0 Tu 616 - - . . ' S
“ =l.- . e ‘ ) . o . ' N .‘ o .
- TEST=dN-BN*PS| ' ST S
' iF (TEST«6T+60.0) 3=0. ' S L e



. . , -387-

Xi2=(EN(N)*(UEXP((Bh'pSI—BN)*U)fTDZ*DEXP((GN‘ﬁSI—GN)*BJ)*xK/
LIBN+TD2#+0GN) )} *d ‘ .
IF (PS1aEQal1.0) GU TO 615
8=1le
" TEST=BN%PS]
. IF (TESTauT a60e0) 8=0.
. XWI=(EPI(N)*{DEXP((-BN*PS])*3)~- DtXP((-GN‘PSI)*B})*XX/(BN GN) )=xB
. - G TO 617
‘615 XW3=0.0
} GO TC 617
G6lo Xd2=0.0
Xwid=0.0
617 w2l e d)=022+Xu2
23{1J)=W3I3€XN3
m22=92(1+J) .
- a3d=w3(1.J) : N . -
620 CUNTINJE
© DO 630 M=1.K1,2
EMP2=M2PL1/2 .
EMP2S=CMP22EMP2
BMS=PHIS*{ ALMODS+EMP £S)
EM=D3QRT(BMS)
X1=ALMUS-EMPZ2S
AF X1lalTeCe0) GIJ 'TO bd-‘l
uMI=PHIS®X]
GM=DSCRT (LGMS) '
- TOol= (BH*(BMS—PUIS*PHlb*EMPZb)*DbINH(BM))/(GM*(GHb+PDIb*PHlS*EMPdSJ
1 ®D03IN (GM))
To1=TD1*{(-1)
Tﬂlt—ﬂﬂ*DSlNH(BHJ/(GH#DSIN(GM))
TOl1=BM®OSINH(BM)~ TDI‘UH‘D:IN(&M,
TO1l1lL= -d*DSlN(EHPZ‘CSIJ/(BM*(BMS-PDIS‘PHIbthMPZS)*DSINH(BM’
1+rDlLth¢(unb+P015tPHlstEMPEb)tDSlN(uu))
IF (PS1.EQ«040) GO TU 622 ]
IF(ETAEQ«O0O«D) GO TL 621
Xdl= EM(H)‘(DCDSH(BM*:TA)*TDI‘UCUS(QM*ETAJJ‘DblN(bMPZtPSI)/TDll
KUQTPQTDIIL‘(DCOSH(BM#ETA)+TDIL*DCUSluM#ETA)l*DSIN(EHP&*PSI)
(e18 ) 0 629
61 Xeal= EN(HJ*(I*TDI)‘JSIN(EHPZ‘PS‘)/TDII w
ANG=PeTOLIL* (1 +TDIL)®DSIN(EMP2EPS]) 3 T, ) -
S0 TO 629 — :
622 Xwl=0.0 - : R
Xuw4=J+0
. GO TQ 629 . -
623 Xxi1=-4} - L : ’
hﬂS—PHl&‘XI C i
v GM=D3ICRTLIGMS )
IF (8MSeGTe2Z2) GO TU 625 -
TO&—(BH‘(bHS-POlStPHlS‘hMPdS)*DSINH(BM))/(GH‘(QMS PUIS*PHI&#tMPZS]
1 SOS5INHI{GM) )
TU2=TDL#*(-1) -
Ta2L= *BN‘DSINH(BM)/‘GH*D&INH(&N')
TUO22=BMSDSINH(BM)I+TOD20GM*DS INH{ GM)
TO22L==2%DS IN(EMP22C51 )/ { BM&(UMS-POL S*PHI SSEMP2S)*DSINHIBM)
I+TDZL‘GN.(GN&-PGJS*PHIS‘EHPZS)‘DSINH(GH))
IF (P51«E0«D0.0) GO TO 622 ,
1IF LETAEQ«0«0) GO TU L24&
Xel= EH(HJ*(UCDSH(BM'ETA,*TDZ#DCDSH(bM*ETAJ)‘DblN(EMPd‘PSl)/TDda
Xdg= P‘gggdL“DCOSH‘EM.EIA)+TD&L‘DCQSH(&M‘ETA))‘DSIN(EHPZ‘PSI’
Gd TGO
\‘



~388-

Xaeia=P*TD22L * (1+TD2L J*DSIN(EMP2 P51

624 xwl= EM{(M)#(1+TD2) *DSIN(EMP2*%PS1)/TD22 . L\\.

GO Ta 629 .
625 TUZM=BM¥* (PUIS*PHIS*EMP2S—3MS)/ (GME(GMS—POIS¥PHISEEMP2S ) )

IF (PS1+EQ.D.0) GO TU 627 | . !

IF (ETALEQ.0.0) GO TO 627

B=]l.

TEST=BM—-OM&*ETA

IF ‘TESTCGT.&O., B=0a

XWI=EMIM)*{DEXP ({BM*ETA—BM) $5) +TD2M*XDEXP ( (GM*ETA-GM ) %8} ) 0S5 IN
1{EMP2*PS]1)*B/( BN+TO2M*GM) ‘

TO2L==-BN/GM

TDZZL=—2*DSIN(EMP2*CSI)/(BM¢(BMS—PDI5*PHIS¥EMP25)+TD2L*GM*(GﬂS—

1POIS*PHIS*EMPZS))

Kl4=P#TD22L*(DExP((BMFETA—BM)*B)+TDEL#DEXP((Gd#ETA—GM)*B))?B#DSIN,

- L(EMP2#PS])
Gd TQ €2%

| 627 Xw1=0.0

Xnq4=0.,0
627 WlllsJ)=xunl+wll ' .
ali=alill.d) . : T
nallrd)=Xwatnasa ) . .
NSG4=wWa(l.J)
630 CANTINUE -
' I(I.J)=hl(lerfW2([oJJ*h3(l-J}+U4(I.J)
. PRINT 635.pSJ-ETAoI.Jnil(llJJnlanﬂa(IoJ)oIoJo‘3(1|
€39 FORMAT(*=*,'p5] Z0 pF5a393Xe"ETA =% FS5.3,3XsWl(",12
' 1012e5+s3Xs*N2(° 3124 0%s12,7) = 3D12a59IXs " WI(* 3] 24%,
101 2e5e¢3Xs"'WA(" o 120% 0" 2124") =% ,D12e5¢7) ‘ :
PRIN‘C3¢.PSI!E!A.!.JDE(IOJ) : S -
636 FORMAT(®—1,20Xs*PSI ='iF5.3.¢A.'ET$ S0 F5 4394 X "
Aw(®312:%¢%,124%) =7 ,D12a5) o . ] - : .
PS1=P51+1./DFLOAT(KS) ’ : . i
64830 CUNTINUE . . : :
ETA=ETA+]1.0/DFLUOAT(KS)
650 CONTINUE ; ] o
RETURN o .o . . B S
END * -0 e ‘ ‘ ’ . Lt
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C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC€CCCCCCCCCGCCCCCCCCCC

C c
C PROGRAM 7 — C
c - - C
C THIS IS AN ANTISYMMETRIC MUDE Elo&uViiU: SEARCH c
c PROGRAM FDR THE RECTANGULAR CANTILEVER/PLATE FREE VIBRATIUN C -
c’ PROBLEM. WITH POINT SUPPORTS SYMM ICALLY LOCATED LN THE C
C EDGES NGKMAL TO THE CLAMNPED BASEw ONE SUPPORT ON EACH EDGE) C
C c
écscccccccccccccccccccccccccccg;ec’hcccccccccccccccccccccccccccccccccccc
C ~ o
gccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
C
| E USAGE I THE FOLLOWING VARIABLES - MUST BE PROVIDED; ‘ c
. Te C
C - | la— K - = THE NUMBER OF TERMS TO BE USED IN THE c
- € ¢ . SERIES INVOLVEDe. FUR 5 DIGITS ACCURACY c
.;-‘E . : USE K = 30 . ; , . g
2. C 2e= CS1 . = 0 TU 1, PKOVIUVING THE DISTANCE BETWEEN C
Y : THE CONCENTRATED EDGE FGRCE(POINT SUP- c
o€ . . PURT) AND THE PLATE CENTRAL AXIS DIVIDED C
N g BY THE PLATE EDGE DIMENSION. c
. ’ . . ' - T - c
” o E - 3e= PHIR = 2B/A» 15 THE FULL PLATE ASPECT KATIU. C
. . : o o ) . ) .. c
¢ AR 4e— ALMDS = AN INITIAL STARTING VALUE FOR THE EIGEN- c
T C - WNALUE SEARCH. - o
- C ~. _ c
-0 c Se— DLIM = A FINISHING UR E£IGENVALUE SEARCH ENDING c
. C . © LIMIT. IT INSTRUCTS THE CUMPUTER WHEN TO C
. E HALT EXECUTIGNe E
g : 6e— DEL ' = EIGENVALUE INCREMENT . . E
g' 7.-'Rpl = PUISSON*S RATIO. . e, 'g'
: cccccccccccccccccccccccccccccccccccucccccccccccccccccccccccccccccccccccc
E . .
. IMPLICIT KEAL*B(A=H sU~Z )- B
“ OIMENSIUN A(99,59) _
K=27222227222272222222227 .. . - .
CS1=22222222222222222227? NG
. K2=2%K . ‘
T K1=28K=) ] ' ‘
22=3€c Ve ‘ . . ’ . : ' . . :
puna-7????2?????????7??? ) S K ' C . e
" . Prl=PHIR/2. _ ‘ . .o T o - IR
' _ PRINT&O-PHIR.K.LSI . : e oo
. 50 FURMATI®1%4*PHIR =* sF7+4+10Xs*°K =415410X+°CS1 =0%F7e4e/777) .-
C=1le , . L
PI=4+$DATANLC) T L ELe T
PHIS=PHI»PH] . L e PR A
FUL=222222227227222222722" C e T e

FG15=2-PGi e A
PHIN=14/PHI i S



PHINS=PHIN*PHIN
UFS=FOI*PHIS - -
UF1S=PO1#PHINS o . . .
1=3%K+1. . T : ,
ALMDS=2772222?22222222227
DLIM=2723722222?22722222 .
DEL=272297222222227277222

1. CONTINUE .

INITIALI1ZE THE MATRIX TO 0.0

nhn

N D3 2 N=1,1 : . .
. ) CO 2 N=1,1 : . o 2 : ‘ .
: . 2 AlMsNI=0a0 . S .
: 00 10 M=]1,K1l,.2 . S
CO 10 N=1,K1,2 o ' ,
EMP:‘I:H‘PI/Z . P-—J . N
EMP2S=EMPZ*EMP2 - : a8
ENP2=NEP]1/2e | : : : .
ENP2S=ENPZ*ENP2 - te
ENS=PHINS*(ENPZ2S+ALMDS*PHI1S)
EN=DSCRT{BNS)
X1=ALNDS*PHIS-ENP25 1 :
IF (X1.LT«0.0) GU TG 4 .
GNS=PHINS#$ X1 E
GA=DSGRT(GNS) 2
' - TOIh-CN*DCOS(GN)*(uNa+tNde¢PUIStPHle)/(HN*DCOS&LAQQ}(BNSHENPZb*
' , 1FOIS*FHINS) ) R
v TO1LIN=BN*TDIN*DCOSH ({BN) +GN*DCUS [ GN) .
: R TO1P=DCOSHI BN)ZDCUS (GN) ' v
TUL1P=BN*USINH(BN)+GN®DSIN(GN) *TC 1P
IF (MaGTale) GO TU 2
A(lo(N+1)IdeJ—(TDIN¢DSINH(BN¢CSI)*DSIN(bN*CSl))*DSIN(ENP&)/TDIIN
ALIo{N+1)/2¢K2)I=({DCC5HI{BN*(1-CS1))~-TOIP*DCLSIGN®(]— Cbl))l*DSlN(
, .. “1ENP2)/¥D1LIP .
BRI TALINALYIZ24K24UIN+L)/ 24K )= (TDIN*bN+GN}/TDllN
. ALIN+L) 724K 2 IN*1D/24K)={ LUF 1S*ENP2S~ ~BNS) #TDIN*DSINH(BN)} ¢ (UFIS
L*ENP2SH+GNSISDSINIGNIIZ/TDLIN
. ACINFLI/2¢K 3 IN#1)/24K2)=(UF ISSENP25% (1-TD1P)=-BNS=TD1P$GNS)/TD11P
3 XI={L(ENP2ST~UFS*BNS)/7(BNS+EMPZ5) ) #TD1 N*3N*DCOSH{ BN)
- X2={ (ENP2S+UFSEGNS} /(LNS—EMP25) ) *GN®DCUS [ GN)
AX=220SIN(EMP2 ) ®DSEN(ENP2)* (X1 -X2)/TDI1IN
AL(ME1) /72, (N#L D /24K )=KX S . : , :
X1=( (ENP25—UFS*BNS) /( BNS+EMP25) )} *0CUSH{BN) : : T .
: X2= (tLszs+Uf5tGNS)/(uNb—Eupza))tTuxptoccaten) ) - ‘ '
. xx-ztasluthnpz)*EMPz-(x1+x¢J/roa1P
AL(M$1)/2e IN*1) /724K 2)=XX- .
GU TLC 10 o : .o L
' 4 xlz==x1 ) - — i
X ONS=PHINS® X1 o SR o
: GA=DSCRT(GNS) ‘ , _
IF {BNS.LT«Z2) GO 10 & ,
TO2N= GN#(PDIS*PHINS*Eszs-GNal/(BN*(BNS-PUI&‘PHINS*ENP&SJl ST,
TUZ2N=TD2N*BN+GN R
_Tn)ﬂp le . '
TO22F=aN-GN*TD2P o ok
AF "(MaGTel1) GU TO 5 - : : . _—
- : TEST=BH-BN*CS] : , - R
M- L - B=le LT Co B P
o IF (TEaT+6T 60, ) B=0, E N A TP PR A R S

— —— i nia s

MR e L )




- _39 1.; . '

AlLs (N+1)/2+4K)=B*(TL2N&DEXP((BN*CSI - ~BN)*B)+DEXP { (GN*CS - GN)tle?
1+{DSINLENP2)} /(TD2N*BN+GN) )
TEST=BN*CSI
B=1.0 .
IF (TESTeGT +60e) B=0.0 °
A(L«(N+1)/724K2)=B%(DSIN(ENP2)}/{BN- GNJi*(D&xP((-uNtCSIJtBJ
1-DEXP{{—GN*CSI)*8))
A{(N®1)/24K2(N+1)/24K)=0.0
ACIN+L) 724K o (N+1) /24K2)=0 0
A((N+1)/2+K.(N+1J/2+K) ({UFIS*ENP25-BNS) *TD2N+UFIS*ENP2S
1-GNS)/TD22N
. 5 Xl= ((ENF25—UFS#BNS)/(BNS+EMP2:J)#TD&N*BN .
.. X2=( (ENP25—-UFS%GNS) /( GNS+EMP2S) ) 3GN : \
; XX=280SINLEMP2) *DSIN(ENP2)*(X) +X2)/TD22N :
o : ALIM+LIZ2s (N+1D /24K )I=XX
X1=2{ENP25-UF S*BNS)}/ (BNS+EMP25)
X2={ENP2S-UF S®¥GNS)/ (GNS+EMP25) _
XX=2#%USIN{ENP2) %EMP 2% (X 1-X2)/TD22P o .
' TA{IMELIZ24IN+L I /24K 2)=XX
GJ TG 10
6 TU2N= GN*(PUIStPHINa*ENPdS—GNh)tDCUSH(bNJ/(BN*(BN:—PUI:*PHINS*
LENP2S )#DCOSH(BN) ) -
TO22N=TD2N*BN*DCOSH (BN) +GN*DCUSHIGN) o -
TO2P=DCUSH( BN) /DCOSH( GN) ,
T TD22P=BN*USINH( BN}~ GN®TD2P*DSINH{GN) N\
f IF (M.GT.l) GO TO 7 .
. A(lo(N+1)12+K}—(TDEN¢DSINH(BN*CSl)beINHluN¥Cbl))*DSIN(hNPd)/TU:EN
ALLe IN+1}/724K2)=(DCOSH(BN#*{1-CSI))- -TD2P*VUCOSHIGN*(1-CS1)))*
. - 10SIN(ENP2)/TD22P ,
S ALINTLIZ2+K2 4 (N#1)/72¢K)=(TU2NEBN+GN) /TD22N : '
. ACIN+L) /724K o (IN# L) Z72+K) ={ { UF IS*ENP25~ BNSJ*TozntDblNH(BNJ+(Ur15*
. LENP25-GNS)®DSINH(GN))/TD22N
AGIN4LI /724K o {N+1)/24K2)=(UF1S«ENP2S*(1-TD2P )~ BNb+TD£PtGN$)/T02dP
. - 7 XL={(ENP25-~UFS5%BNS) /({BNS+EMP2S5 ) ) *TD2N*BN*DCOSH{ BN) .
i . X2=( (ENP25-UFS$*GNS) /{ GNS+EMP2S } ) *6LNXDCOSH{GN)
- XX=2¢DSIN(EMP2) #DSIN(ENP2)*I{X1+X2)/TD22N
- o : ALINTLYIZ20 (N#1) /724K )}=XX :
o A1=((ENP25~UFS*BN5) /L BNS+EMP25) ) *DCUSHIBN) © - .
< x2= ((ENP2$—UFb#GNS)/(bNS+EMP£bl)OTD&P#DCD:H(GN)
© XX= d‘DSlN(ENPZ)*Eﬂpz#(xl-XZJlTDZZP
o ALIMELIZ20IN*LI/24K2)=XX : ' : . ,
10  CGNTINJE N L N )

e ——- - tRLe

’

Tt 00 11 N=1eK . - . . .
11  A(N#K2:N+KZ)=—1, :
OJ 29 NSl.K1.2
B2 20 M=1eKil,2 : L
TENPe=SNERLI/ 2 - . . : o R
ENP2S=ENPZ2*ENP2 , S ’
EMP2=M$P]I/2, . . : ’
EMP2S=EMP2SEMP 2 : ‘
GM3=PHIS*(ALMDS+EMP 25) : AN
EM=DSURT(BEMS) : ‘ oL .
X1=ALMDS-EMP2S . ~ ' ‘ :
IF 1X1.LT«040) GO TO 13 ' -
GMS=PHLIS®X} o _ _
GM=DSURTI{LMS ) .
101M—GM‘iGMS+EMP2$#PUlbIPHIS)tDCOS(GM)/(BMt(an-:MPZSt
1FULS*PHIS)ISDCUSHI(BM) ) - _
Tolle= aMtTDlHtDCOSH(ﬂM)+GM*DCUS(GHJ. . '
TJIL-—BM¢DCOSHlBM)I(GM#DCOa(uH)l ' . St

e e el e it WAL
3

"




‘«-

S . L
15*TD&M:GMK(PUIS‘PH]5#EMP¢S—GM$J*DCU$HQGM)/(B

-392-

3“‘IDI1L=-2*DSIN(EMPZ#CSI)/(BM*(BMS-POIStPHIS*EMP2$J¥DCUSH(BM)—
b AITDIL*GH*(GMS+P0IS*PHIS*EHPdS)*DCOS(GH)) o .

. x1=(E!P25—UFIS¢BMS)*dM*DCGSH(BM)/{BMS+ENPZS)
xl1=IEMP25+UFIStGMS)*TDIL*GHtuCUS(GMJ/(GMS—ENPZS)
xx=2#TDllLtDSfN(EMPZ)*DSIN(ENHZI*(XI—xll)

ALIN+1) /724K 1) =ACIN+L1I /24K 1)+ XX

¢t X1=dM#OCGSH{BN) / (BMS+ENP2S)

X11=TDIL*GM*DCOSIGM)I/{GMS-ENPLS)
XX=2%TOLIL*EMP22DSIN(ENPZ)®(X1-X11)
ACIN$L)/24K22] )=ALINELD/24K2,1 )4 XX .
IF (N+GTe1) GO TO 12 .
Xx;TDllL‘fDSINH(BH)+TDIL*DSIN(GMJ)‘USIN(EMPZ*CSI) ]

- ALLeld=A{141)+XX . . T
Allc(M+1)/2)=(T01H*DSINH(ﬂMJ+DSlN(G")J*DSIN(EHPZ*CSIJ/TDIIM

ACLM$1)/201)=TD1IL* ((EMP2S*UFS-BMS5) *DSINH(BM) +TD 1L & (EMP 25¢ UF S+GM5)

1*OSIN(GM) ) . v
. A(jMfl)/2-(M+l)/2)=((UFS#EHPZS-BMS)*TDlM*DSINH(BM)+(UFS#
" LEMP2S+GMS)*DSIN(GM) )/TD11M )
i2 'XI=L(EMP25-UFIStBMS)/(UMS*ENPZS))tTDIM*thDCDSH(BM)
X2=((EMP25+UFI S*GM3 )/ { GMS-ENP25) )*GM*DCQOS ( GM) :
XX=29DSIN(EMP2 ) #DOSINI(ENP2)*(X1=-X2)/TD11M ' :
ALIN¥L)/2¢KoIM¥1)/2 )=XKX .
. +XL=TOLIM*BM*¥DCOSH{BM )/ BMS+ENP2S) -
< X2=GMF*DCOS(GMI/ {GMS NP 25)
CAX=28EMPZ*DSINCENP2)I*(X1=-X2)/TD1 1M
OALINFLI/2¥K2 4 (M+1 )72} =XX
GJ- TO 20 L

13 Xl==X1

" GM3=PHI5%X1
T GM=DSGRT(GMS)
IF (BM5.LT.Z2) GU TO 15 -
TD2M=GME (PULl S¥PHIS*EMP25-GMS)/ ( EM*(BMS—POIS*PH] SXEMP2S } ) -
TO22N=TO2M* 3M+GM - "
TO2L==3M/GM - .
TO22L==2%DS IN(EMP2¥CS1) /{ BME(UMS—PUL S$PHI S*EMP2S ) +TD2L % GM#
1(GAS~PULS*PH1S®EMP2S) ) ' ‘
X2={EMP25—UF IS 3M5) %SM/ { dMS+ENP 25)
X22={EMPZS—UF L S¥GMS ) #TD2L #GM/ ( GMS+ENP2S )
AX=28TD22L#DSIN(EMPZ)%USIN(ENP2) #(X2+X22) .
ACCNTL)/2HK o II=ALIN®LIZ 24K, 1 )+ XX
. X2=oM/(BM3S+ENP25)
(X22=TC2L*GM/ (GMS¢ENP2S)
. XX=28TO22L ®*EMP24DSINIENP2) # (X2+X22
ALUNSLI/2+K201 )=ALINTLIDI/724K241 )+ XX
IF (NeGTel) GO TO 14 . ‘ ;
AX=TD22L#( 14 TD2L )*DSINCEMP2#CS51] ) : N
ACLoI1)=AC1l,1)¢XX ‘ .-
1ed{N#1)/72)=(TD2M+1)*DSIN(EMP2%CS] ) /TD22M
(M+1)/72, 1)=TD22L % {(EMP2S®UFS—BM5)+ TD2L * { EMP 25 #UF S=GMS )

A(
Al
Al S)*

14  X13{(CMP2S-UF1S#BNS )/ (SMS+ENP2S5) ) *TU 2MEBM ,
K2=( (EMP2S=-UF15%GMS5 )/ ( GMS+ENP25 ) J*GM S
XX=2$DSINCEMP2) *DSIN(ENP2)* (X1 +X2)/TD22M | e
ACIN1)/724K o 41172 )=XX ' - , :
 X1=TD2M%BM/ ( BMS ¢ ENP 25 )
‘X2=GM/(GMS+ENP2S)

xx:za5n92¢osx~¢cupz)*(x1+xz)/Tozzu\ . - oAl

ALIN+1)/ct+K24{M+1)/72)=XX .
‘G0 TC 20 - ‘ '

v
.

IRETY H

) .
(M+l’/2((ﬂfl)/2)=((UFS¢EHP&:—BM’)tTD&n+(UF5ttMP2$—GMS))/TDZZH

M®(BMS-PUIS*PHIS*



e . LEMP2S)*DCOSH(BM}) _
.- o T ID22M=TD2M*BM*DCOSH (BM) + GMEDCOSHIGM )
- : TD2L==BM*DCOSHI BM)/ {GM®DCOSH(GM) )
v :o. TD221,.=—2%DSIN{ EMP2#CS1 )}/ (BH*{ UMS— PUISUPHISthPdS)*DCDSH(BMJ*
e ITDZL*GM*(GHS—POIStPHIStEHPZSJ#DCLSH{GH)J
o X2=(EMP2S-UF 1S*BM35) *3M2DCOSH({3M) /{BMS+ENPLZS ) o i
-xaa—(supas ~UFIS*GM5)¥TD2L #GM*DCOSHI{GM)/ L GMS+ENP 25)
;. XX=2*TD22L #DSIN(EMP2)*DSIN(ENPZ) #(X2+X22)
ACIN#L) /24K o 1) =ALIN+®L)/2¥Ke 1)+ XX
. "X2=BM*DCOSH(BN) Z/{ BMS+ENP2S) ~
. : X22=TD2L*GM*DCOSHIGM) /{ GMS+ENP 25 ) S
: XX=25TD22L*EMP2%DSIN(ENF2)* (X2+X22) -
ACAN+1)/724K21 J=ALIN+1)/24K2,5]1 )4 XX
IF (NGTel) GO TO 16
XX=TD22 % (DSINH(EBM) +TD2L*DS INH(GM) )} *DSIN{EMP2%CS1 )
Allel)=A(lel)eXX
I ACI o {M#1)/2)=(TD2M*CSINH(BM)+DSINHIGM))3DSIN(EMP2%CS1)/TD22M
T ALUM41)/241)=TD22L*{ (EMP25%UF>-BMS) *DSINH(BM) +TD2L%(
S 1EMP2S*UFS-GMS}*DSINRIGM) ) '
A(CIN+1)/24(MeL)/2)= t(UF5¢=Mpza-ansJ-ruzutosxuuxau)+(UF5tsupza-
1GMS )S$DSINHI{GM) ) /TD2ZM
1o XI=([EMPZS-UF1S*BMS)/{BNS+ENP2S5) ) *TO 2M*BM*DCOSH({BM) ' -
X2={ {EMP25S=UF1 S*GM> )/ (GMS+ENP25) )*GM*DCISH(GM)
XX=2#DSIN(EMP2) *USINIENP2)* (X1+X2)/TD22M
ACIN+L)I /724K {M+1)/72)=XX
X1=TO2M*BM*DCOSH(BM )/ {BMS+ENP2S)
A= LMIDCASH{GM) /(GME+ENP2S)
XX=28EMPLADSIN(ENPR)®(X\+X2)}/TD22M :
- A(lh+l)/2+K2-(M+1)/2) XX _ ‘ ’
20 CONTINUE . : .
* CALL OETERM (Aol DET)
. PRINT 110.ALMDS,DET o
110 FORMAT(? ® % ALMDS=*4#10+445.10Xs"DET="* +D20:5) - o
- ALMOS=ALMOS+DEL ' D o -
IF (ALNDS.LELDLIM) GU T0O 1 _ _ : ' ' ' .
) 5TQP ‘ . = RN
e .~ END ' . . N L S
P T SUBROUTINE DETERM lA.N.DET) ' Lo N o i
S © IMPLICIT KEAL®*B(A=H.0-2) - - .. o . o ol
' : JIMENSION A(99+59) ' ER A R
SIGNFle : . . Lo . . e T e
LAST=N=1 - o - ; o : . .
C °  START UVERALL LouP Fuﬁ(h-:) PIVUTS - ro O T ; |
c D0 200 1= l.LAsr
Er FIND THE LARGEST REMAINING TERM IN I-TH CULUMN FUR PIVOT
. 8le50e S B C ) -
. D3 50 K=1sN o
. TERM=CABS{A(K» )) i
. IF (TERM=B1GJ)50.50,30 o B : .
! 30 elozrsau , : ' o e
‘ ) ! ) ! . " v } '
50 caNTlNUE " , : T ] .
CHECK WHETHER A NUN-Z:RC TERM HAS dEEN FUUND R - R

IF (316380.60.50 | I

S el e . amm -wy —WE Cww S Smm SN BN

. as

T lana.,

' | ‘ ‘.../)

. - B . . . s .. N R
Yoo, . ' . . . ' . . . f . :
‘ -:f— . ' . . N Tt - .~ b v - . - iy
A | . : . ; . .“ ’ ’ . ) ’ .t ’ - a L oL . .
. . - . . 3 . : . . o ,"_ b - |
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(aYaYalN oY alal

AAA

PN

nOA ARA ARA

30

S0

100

A

120

‘ . .. .' . _39“_ ' o Lt'

[ " e

L-TH ROw HAS THE BIGGE&T TERM-===15 I=L

IF (1-L.)90.120,90 . .
I IS NOT EQUAL TO L.swltcu ROWS 1 AND L =
SIGN==51GN .
DU 100 J=1sN
TENP=A(I.J) - : '
ALl vJd)=AtL s J) .
AL+ J)=TEMP  ° , B

" NUW 5152ﬁ PlVOTAL REDUCTION . L
PIVOT=AKY,1) T ot
NExTaslkx - o

< FOR EACH OF THE RUWS AFTER THE I-TH
DA 204 JENEXTR N ’
MULTIPLYING CUNSTANT FUR THE J=TH RUW IS
CONST=A(J 1) /P1VOT )
NOw REDUCE EACH. TERM OF ThE J-TH ROW '

‘DG 200 K=14N

.200
o

- -
. 309
0 — -.. bo
.61
.
L ]
oot .
R
-
Y
v.'. a
-
ol
T
.
- .
I .
] ot
- - L)
. . T
i .
.
(-1
’ »
- -
r

A(JoKJ=AIJ.K)-CON5TtA¢l:K) ‘ v Ty
-END OF PIVOTAL REDUCTION—--NUU cuupurs DETERh;NANi

CET=SIGN -
08300 I=1,N; ° \ .
n:r:osraacx.x:r:o. ‘

[

821'3 o1 Sl LT
y z20e . . Lt . L )
- RETURN. . L T e T e

. ENO " A . : : R T

R .
T
t - url . e
* * - . .
. . . . e - . S
> . L -, ST ) ey
L3 e - s
.. - Cog e S .
N .. . L4 . -
. Lo B RAM
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-
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' K -
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B N
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. *y. - .
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L RO R s BECERETIN . . . L. K e
. . . 8
< . LA

+
Y

-

e —r———— = e =




.

" eave

Lnnnpﬂﬁbof‘

P

.
. l

4

nhnnhh

]
nnnnnnnnhnhdnnnnnhn

i

. //’)“ PROGRAM 8 :
i THISkIS AN ANTISYMHETRIC MODE SHAPE PROGRAM FOR THE

R:CTAhuULAR

ANTILEVER PLATE FREE VI1BKATIGN PROBLEM. WITH
- 'POINT SUPPORTS SYMMETRICALY LOCATED ON THE EDGES NORMAL TU
* THE CLAMPED BASE.{UNE POINT SUPPORT ON EACH EDGE)

CCCCCCCCCCCCCCCCGCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

W

USAGEtzﬁTHh FOLLGUING VARIABLha MUST BE PROUVIDEOD;

le= K ;.A; DEFINED IN PROGRAM 7.

2e= CSI = AS DEFINED 1N PROGRAM 7.

de— PHIR -= 28/A FULL PLATE ASPECT RAT10.
Ge~ ALMDS = ;IGENVALUE.

-De= XKS = NUMBER OF PGINTS AT wHlCH THE DISPLACE-
' ’ MENT w IS5 REWUIRED.

6o pux = POISSUN'S RATIO.

IHPLICIT REAL*8({A-H,U-2Z)
DIMENSICN A($9,99)

g

-2

CCCCCLCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCLCCCCCCCCCCCC

C
C
C
C
C
C
C
Cc
c

CCCCCCCCCCCCCCCCCCCCCCCCCGCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCC

C
C
C
C
C
C
C
C
C
.C
C
C
C
(d
C
C

CUMMON ZZ.PHI.PI.PHI&.POI.POlboPHIN-PHlNS-UFSoUFIa-ALMDS.CSIoK-Kl-

KS
K=222222222227232%22227

K3T22222?222022322222227

C31=22722222222°7272722227227
K2=2¢K

- K1=2%K=}

50

5

il
U,

5
31

22=3€00. -
PAlR= ???????????????????
PHI=PRIR/2.

C, ALMDE=2222223722222922227

PRINTSOWPHIR K s CSL s ALMDS

- FURMAT(*1" , *PHIR "oF7.4.10Ku'K

“'oF?.QoII//)
PRINTE] :

FORNAT(‘-'.SDX.'THE VALU:S GF EM-EN-EP.ANJ P#aARE-_./(/()'

AC=1e
PI=4 . #DATAN(C)

‘f;PHla_pnltPnl

| FOL322222722722222202227

‘PALS=2-Pul

PHIN=1+/PHL ~
PHINS=PHIN®PHIN -
JF3=PFCI#PHI1 S

'

=p.15.1oxi-csi

-

.

LS

=6.F1.4;10x.3ALMDs_

J—
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L s
i

.: A _-‘ ‘ i ..-396- | . .- '...- '. .. . .._“‘

. UF1SSPA1*PHINS, : - e . -
N EX T L3 . - .
1 . CONTINUE

c .~ . .
.gﬁ» '-INITIALIZE THE MATRIX TO 0.0

D02 M=l | : o - )

v DO 2 N=1a1-0 ™.

2 A(MeN)=0s0 = -~ L o ' '
L 00T Q- M=1eK 1 42 o - R :
"N 0U 10 N=leKle2 " A S
L EMP2sSMEPI/2. o L . L ’
. . EMPZ2SSEMP2%EMP2 - - : o ~ ‘
. ENP2=N#P1/2. . T . |
- ENP2S=ENPZ*ENPZ :
':Na-pHINSttENP25+ALM05*PH153 T .

: AN=DSCRT{BNS) 3
o, X1=ALMIS*PHIS-ENP235 co ’ o F
T IF (X141.T«0e0) GU TO 4 ) ' ’ R
SNI=PHINS®X1 . '

GN=USGRT(GNSJ
TolN“GN‘D»US(GN)*(uN:+ENP25tP01&¢PHINS)/(dN*DCU:H(bN)*(BNS ENde*
"LFALS*FHINS))
TJLlh‘BN#TDlh*DCLSH(BN)+GN¥OUUS(GNJ b
TO1P=0OCUSHIBN) Z/DCOS {GN) "
TO11F= dN#DSIhHIBN)+GN*OSIN(GNJ*TDIP ' )
VIF (N4GTale) GO TO 2
. ;g A(I-(N+1)/dfkl—{TDIh*DsINH(BN*CbIJ+DbIN(uN*CbI))to:lN(uNPa)/lelh
v A(l.(n+1)/2+xz)-(DCUSHtantnL—CSIJ) TDIP*OCUb(uN*(l csz)))suaxul

.- Y+ .1ENPZ2)/TOD11P
Tl ALINFLD/724K20(N¥1)/72+K)=(TOIN®BN+GN) /TOL LN

ALIN*LIZ2¥K s [N+ 1) /72HR)={{ JFIS*ENPIS~ BN;)*TDIN*USJNH(BN)+(UFIS
'1*:NP25*UNSI*DSIN(uN))/TDllN
- ﬂ((N*l)/2+K-(N+1)/d+K2) (UFIS*ENPZS*(1«TDIP)-BNS~- TDIPtuN:J/TDIIP
G- Al=({ENP2S- =UFS*BNS) Z/{BNS+EMPZ5) ) *TUl N*ONSDCUSH( 8N ) -
BRI -1 ((:NP25+UFS¢GNSJ/(GNS-:MP::))#uN*DCUS(uNj
: _XK«E'D&IN(EMP&)*DSIh(ENPd}*(Xl—X2!/TDllN .
e ACIMELIZ20INTL ) /724K }=XX
xn (lEszs-UFStBNS)/(BN&f:HPda))‘DCUSH(HN) '
(‘hNPEanFS#GNS)/(bNS-:MPZb))‘TDIP*DCUS(&N)
,xx—z*DSINIENPd)ttMpa*(xl+x2)/TDllP . :
ALAM#FLIZZo (N#+L) 724K Z)=XKX . o

- GJ TU 10 C S ST . S
4 Al=-X1 ' . . } 5 o

GNS=PHINS$X] . ‘ . Y
GA=DEQART(GNS) : ‘ : S Y .
IF (BNSeLT4Z2). GO TO o B
To2n= CN*(Pu1;¢PH1N5t&Nst-oNb)/(uNt(BNb-PUIStPHle:EszsiJ o "
TI22N=TOZ2N*BN+GN - .
TD2P=1l. . : . _
TUZ2F=ON=GN*TU2P : - T
IF (MeGTel) GO TO 5. : : . S e
T1E3T=8N=-bMN2CS] S S .. T
g8=1e . . ' - R . '. _ .
- IF (TEST«0T e60e3) DB=0, . L

A(l ., (h+l)/¢+K)—B*(TCZN*D:XP((GN#CSI ﬂNJ#B)tDEXP((bNtcsl-GN)tal),f
l'lD:lN(tNPd)/(TDdN*BN*bN)) ‘ , ..

TEST=EN*CS] v . A
. B=1e0 . R T e X e o
IR lI:ST.uT.b0.0J d=0.0" " et S e o T

u 1
. ‘.ll
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00 11 N=1.K | R

391- -/

ACLotNN+1)/ +K2)-B*(CblN{tNPd)/(BN—bN))*(DEXP((-BN*CSIJ*B)
=GN*CS1)*8))
ACIN+1) /24K2,{N+1)/24K)=0.0

T ALIN$1)/724K s (N+1)/724K2)=0.0

A{IN+1)/72+K 4 A{N#*1}/2+K)={{UF IS*ENP25— BN=)¥T02N+UFIS¥=NPZS
1-GNS)/TD22N

AL=( (ENP2S~UFS#* UNS) /{ NS +EMP25 ) ) #TD2N*3N

X2=( {ENP2S—UFS*GNS) /{ GNS+EMPZ5) ) *GN

- XX=2#DSINCEMP2 ) #DSIN(ENP2)* (X1+X2)/TD22N

CACCMFLI /24 (N+1) /724K )=XX

X1={ ENP25-UF S*BNS)/ (BNS+EMP25) .

X2={ ENP25S~UF S¥*GNS)/ (GNS+EMP 25 )

XX=2#DSIN(ENP2) $EMP2%(X1-X2)/TD22P

AC(M+1)}/2, (N+1)/2+K2)=XX

GO TQ 10 '
TU2N=GN&(POIS¥PHINS*ENP2S-GN3) *DCOSHIGN} /7 (BN* (BNS-POIS*PHINS*

_LERP2S)*DCOSH(BN))

TOZ2N=TDZN#BN*DCUSH (BN} +GN#DCOSHIGN)

- TD2P=DCOSH(BN) 7CCOSKI{GN)

TO22F=UN*DSINH( EN)-GN*TD2P*DSINH({GN) ,

IF (M4GTel) GO'TO 7 ,
ALl IN®LI/Z24K)=(TD2 h*USINHlBN*CSI)+DbINH(hN*C>l))#DSIN(ENP2)/TD¢4N‘
AlL o (N#+1)/72+K2)=(DCUSH(BN*{ 1= =CS51))-TO2P*DCUSHIGN*{ 1-C51)))* .

JUSIN(ENP2)/7TD22P

ALIN+LI/724K2(N+1)/724KI={TO2N*BN+GN) /TD22N .
ALIN*1)}/72%K o IN®1) /724K )= ((UFI:#ENPEb—BNb)#TDZN*DSINH(BNJ+(UFIS#

LENP2E-GNS)I*®DSINHIGN) ) /TD22N

ALIN+1)/724K s IN+1)/729K2) = (UFIb*ENPEb*(I-TDZP)-BNbfTDEP*uNS)/TDEZP
X1=({ENP25-UFS*ENS) /( BNS+EMPZ2 ) ) *TU2N*B8N*DCOSH( BN) ‘

TKZ—((ENP25—UFS*0NS)/(GNS+EMPZS))*uN#DCUSH(bN)
- AX=2%DSINLEMNPZ ) $DSIN(ENP2)# (X1 +X2)/TD22N

AC(M$1) /724 CN+L ) /24K )= XX
X1=((ENP25~UFS#HNS) /( BNS+LMP2S ) ) $DCUSHIEN) © |
x&—((tNPZb-UFStGNS)/(GNS+EHde’)‘TD&P‘DCUSH(uN)
XX=2#DSIN(ENP2 ) sENP28(X1-X2) /TD22P - .
ACCNALI/2IN*L I Z24KBI=XRX - R ] R
CONT INUE : b R
ALN+K2 e N+K2)=—1 o b

DO 20 N=1+K1,2
DU 20 M=14K1,2
"ENP2=N*PL/Z2¢ -
ENP2S=ENP2*ENP2 -.

. EMRZ=NEP1/24 : S Co

EMP2S=EMP2XEMP 2 : - . : S -
EMS=PHIS#{ ALMUOS+EMP25) . .

EM=DSQARTI(EMS)

X1sSALMDS—-EMP2S .

iF (X1eLTe0<0) GU TC I\J

GN3=PH]IS*X} ' , .
CYM=DSCRTLOGNMNS)
TDIﬂ—GM‘(UMb*ENPBS*POIb*PHIS"DCUS‘GH,/‘BM‘(BMS EMP2$*

LEQLS+PHIS)*DCUSHI(BM))

TO1l 1M= BM#TDIM‘DCOSH(DH)+GM¥DCUS(GM) o
TO1L==MEDCOSH{BM)/ {GM*DCUS{LM) ) . i
101lL-—2*DSlN(tHPZ4CSl)I(BM*(BHb-PUlb*PHlS#EMPZS)*UCUSH(BM)--w

1TOIL*GME(GMS+PO1S*PHIS*EMNP25)*DCOSIGM) ) _ .
-Xl-(ENPZS-UFlb#BHS)4BM‘DCUbH(dﬂ)l(BHSfENPdS) . S

All= (EMPZS*UFIb’GHb]‘TDlL'GM‘UCOS(bM)/(bMS-ENPZ&)
XX—Z&TDIlLtDSlN(EMPcJ*DSlN(ENPE)t(xl-xll)
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ALIN#LI/72¥ Ko LI=ALINFL1I/24K, 134 XX : '
X1=pMNExDCLSH{(BM) /{BMS+ENP2S) ' ' :
XL1I=TD1L #OLGM2DCOS{GMI/L{GMS=CENP2ZS)
CAX=23TOLLIL*EMP2*DSINI(ENP2)® (X1 -X11)
A(INTLIZZ4K23 1 )AL (N L) 7+ 2, 1)+ XN -
IF (hNauTel) GO TO 12 -
Xx= TDllL*(DSINH{BM)+TDlL4uSIN{bM))tDSlN(tMPdtCSlJ
AllsLi=A(11)+XX
AlLl.{N#+1)/2)})= SITDIMLSINRIBMI+USIN GMIIFOSINIEAF2%CST)/TOL1M
A((M*l)/;.II—TDIIL*((:MP2$#UF; BMSJ*DS!NH(BMJ+TDIL*(EMP2$*UFS+uhbJ
1#0SINI(GMY)
. A((H*l]/dl(“fl)/2)*((UFB*LMP33-BMS)*TDIM*DSINH{BM)*(UFs*
T AICMP2S40MS)*DSINIGM) )/TOL1 1M
12 X1=({(cMP2S-UF]1 S*BMS)/(BMSHYENPZLS) J*TD1IM*¥SMEDCUSH(BM)
RE=((EMP2S+UFIS*GMS I/ GMS=ENP2S) ) *6GM¥DCOS (GM)
AX=2BUSIN(EMPZ ) *DSIN(ENPZ2)E (X1 =-X2)/TO11M
ALINTLIZ724K 4 {M+1)/2)=XX .
- X1= Tulﬂ#bM*DCOSH(BH)/(BMS+ENszJ
X2=GN2DCUSIGM) 7{GMS~ENPLZS)
AX=2EMP22DSIN(ENPZ )R (X1~ XEJITDIIM
ALINY1)724K2,(M*1)/72)=X2
ed Tg 20
i3 x1=-=-x1
.. 'GM3=PH1 SxX1
GM=USURT {LMY) ‘
IF (EMS.LTe22) GU Td 15
Toan—uM¢(PDIStPH1;*Edp)a uMa)/(BM*(de-POlStPHlS*EMPZb))
TUu22N=TDZMEXEM+GN .
TI2L=-8Br/GM
TuzaL—-dtDSIN(hMP2¢C=l)/(th(BMs-PUlb*PHIS*EMde)+TDdL*bM¥
J{GHS~-PULS*PHIS*®EMP2S5) ).
X2={ EMP2S—-UF IS*BMS) *8M/ ( BMS+ENP&S) -
X2Z2=(EMF25—UFr1 S*GMS ) X¥TUL2L*GM/{ GMS+ENP 25 )
K&—d*TDEdL‘DblN(bMPE}*DSlN(ENPd)*(Xd+Xd£J
,A(lNol)lctx.I)—A((NflJ/A+K.1)+xx
C X2=gN/(BMS+ENP2S)
X22=TL2L*GM/{UMS+ENPZS)
XX= ectoazLatMPZ*DSIN(cnpzjt(x¢+x22)
FALINSLIZZHK2 ol ISAL (NS L)/ 24K 2,1 P+ XX
Lt IF (NGGTel) GLU TU 14
.‘xx—IDEZLttl+TDZL)*O$lN(EMP2tLal)
CACTel)=ACLs1)4+XX !
CALLe{M+L)r2)= (TDZM*]J*D:IN(:MP&*C:IJ/TOZEM
gA((M+1)/£.l)—TDZAL#((EMPda*uFa-BMb)tTDstttMPdStUFS -LMS) )
vt AL ML) 20 {MHL ) 2)= ((UF;#EMPZ:-BMS)tTDZM+(UF:*LMP£S—uMb))/Tozad
A& K1={{cMPLS=UFIS*BMS )/(BMSH+ENP25) )*TD2M&EBM
- T RE=LLEMPZS=UFI SEGMS I/ { GMSH+ENPZS ) J2uM
T XXS290SINCEMPZ ) #DSIN(ENP2 ) E(XL +X2)/TD22M
o ACANRLIZZEK o IM$ 1) /72)=XX
T XA=TDZ2M*BM/ { EMS +E
IR d-bﬂ/(&ﬂbeszs

-

G0 ‘IO 0
13 Tuzh-gmtpulbwh
"lnupaSJtDCOSH(BM))
'1322M—TD¢M¢BM10COSH(UM)+CM
TI2L=~BMECCOSHIBM)/Z (GM*OCLS ' ‘ )
" TOR2L==2%DS IN{EMPL*C5]1 )/ (EM MS- PUIa*PHlb*EMPE:J*DCOSH(BM)f--, o
1TaaLtout(uuS-Potatphlaatnpz YFDCUSHL GM) ) ' .
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" .SUBROUTINE: DETERM (AsNsDET) . e

JFINO THE LARGEST REMAINING .TERM IN 1=TH COLUMN FOR PIVOT: .

2399

XZ=(EHPZS~UF15*BHSJIBM*DCCSH(BMJ/(BHS+ENP2$)

| X22=(EMP2S-UF1S*GMS )*TD2L #GMeOCOSHIGM) /{ GMS+ENP 25)
XX=24TO22L *¥DSINIEMP2)*¥DSIN(LENP2) *(X2+X22)

ACINFL) /724K 1)=SACIN#L) /24K, 1)+ XX

X2=BM#DCOSH{BM) /(BMS+ENP25S)

©. X22=TD2L*GMEDCOSHIGM) /{ GMS+ENP 25 )

XX=28TD22L%EMP230SINIENP2 ) (X2+X22)
ALINFLIZZH#KZ2 0] )AL N+ ) /K20l I+ XX

IF (hNaGTel) GO TC 1o
XK=7022L*(DSINH(BH)+TDZL*DSINH(GH)J*DSIN(EMPZ*CSI)
AlL»1)=ALLsl)+XX . .
A(Io(H+13/2)=(T02H¥DSINH(BM)+DSINH(GM1)*DSINIEMPE*CSIJ/TDZEM
A((H*l)/ZaIJ=TDZZL*((EMPES*UFS—BHS)*DSINH(BHJ+TDZL*( .
LENPZ2SIUFS—GMSI*¥DSINKIGM]) ) .
A((K*l)/zc‘Mfl’/2)=((UFS*EMPZS-BMS]*TDZM*DSINH(BM)+(UFS*EMP2$-
LGM3 ) *CSINHIGM) ) /TD2ZM
Xl=((EMPZS‘UFIS*BHS)/(BHS+EN925]]¥TDZM#BM¥DCOSH(BH)

X2=({ (EMP2S-UFIS*GMS )/ {GMSH+ENP2S) J*GM*DCOSH{ GM)
TAX=2%0DSIN{EMP2 ) *DSIN(ENP2)}S (X1 +X2)/TD22M

ALINFL) /24K (M¥1)}/72)=XX ' ; .
X1=TO2M*oMEDCIASHIBM )/ (BMS+ENP2S)

X2=uM*DCUSHIGM) /I GME+ENP2S) *
X&=2¢EHFZ*DSIN(ENPE)#(XI*XZJ/IQ@BH

ALIN+LI/724K2 o IM$1)/2)=XX :

CUNT INUE :

00 30 M=1,1

TENP=A(Myl—-1)

A{Me L~1)=A(M4i)

A{M¢ 1 )I=TEMP

CONT INUE : o S
CALL ODETERM (AsI,DET) L L u
PRINT3]

FORHAT(‘I‘olOX.'XXXXKXXXXXXXXXXXXXXX'-IOX}QENQ';IOKo

T OIRXKXXXKXRLK XK XXKXX XX ? )

sTOP . : o co
END : . - .
vIMPLICIT REAL*8{A~H,.0-2) e o
"DEMENSION A{S9059)s X{99)sEMIT5) JENCTS) +EP(75)
- EIGN=1e ) ‘ . . I
M=N-1

LAST=SM-1 . . :

START avckALL-Luop'Fontn-x)‘Pivst

DO 200. 3=1,+LAST ‘

00 50 K=1¢M - R ST
_ TERN=DABS(A(KsID)"" . L S
IF (TERM-BIG)S0,50,3v = - D
.BIe=TERM A . : _ : ‘
L=K. SIS _ o T PO
CGNTINJE.. o SRR :
{CRECK '#hETHER A NGNZZERC" TERM HAS BEEN FOUND
fl#?(ﬂiﬁ)ép?ﬁﬂ;ﬂﬂ : 13;,j-" - o ‘.*‘Tf  ,¥.:V&£j"‘T%%1
DI 3 # o B S
~ e L bt




—— e e
v

S . coe . _400- .
_, St . ' M - . -
' . - 4 . .
g
< —TH sou HAS THE BIGGEST TERM——-—IS 1=L
c
c 80 UF (1-L)90.120,90
) é 1 IS NOT EQUAL 'TO L ,SWITCH ROwS 1 AND L . : R
- 90 D3 100 J=1.N ’
TEMP=A(I +J) . .
AllIsdd)=Aalt pJd)
100 A(LoJ)=TENP
i N . .
. C NOw START PIVOTAL REDUCTICN
) & ‘ . _
. 120 PIVOT=A{1.1) : ‘ U
NEXTR= I+l ‘ : :
O FUR EACH OF THE ROWS AFTER THE 1-TH

" bu 200 J—NExTR.M

'.MJLrIPvaus CONSTANT FOR THE J-TH ROW iS N
,li'cousr-A(J.I)lplvuT S ' : _\ _ _fﬁu- | L
NOW REDUCE EACH TERM OF The Jf?n.nuu '

e .~"" D3 200.K=IsN
: aoo AtJ.&:-A(J.K)—consrtA(x.K) -

: jEND aF PIVOTAL kEDUCTlDN—- PtRFDRM BACK SFBSTITUTIDN.

)

Tann NN ann

N
I3

.,
nnn

3]‘5 - : [uENgéo ;=I.M '.:. .

" " IREV 15 THE BACKnARD INDEX,GOING FROM M BACK TU 1
ﬂilncv—u+l I - . .

" GET Y(IREV) IN PREPARATICN S |

Y=ACIREVWN) - - S
AF (IREV=M)" 400.509.400 : I SRR .

. nar .cnxxna CN~LAST Ruu.l xs 2 Uk GREATER
400 00 .450 J=2.1

(aYa¥a! ﬂhd

-‘FOUND VALUES -

Hﬁnﬁ PaYalal

o KENeled ' RS R

\ -', ﬂhh
[T

N -~ B
o -

x(lREv)-Y/A(lREV.lREVJ 'a‘ L T

c N s e
e ¢ "~_rluo AND PRINT EM.hN.EP.ANo Pe 3 3\ e
;':. 1 .::\1 \ w' )

% 4ORK BACKuARD. FOR x(NJ.X(N-!)-f*ﬁ--SUBSTITUTlNG PFEglUUSFY N

‘450 Y=Y-ACIREV,KI®X(K) - .0 U0 e Sl e
" FINALLY ,CUMPUTE x(lﬁ=v3 Co R T S



L=(h-1)/3
00 550 1=1,L .
J=2%]1-1 ’ . . ' ) ) e
K=.J ) . : ' N . *
eM{J)=Xx(1) ‘ T : ’
ENCII=XLI+L) ‘
IF{ 1l .£Qel) GG TU 5S40
ERP{J)=X(1+2%L)
=X{3#+ ) ‘ L
o0 TC 550 ' ) 4
540 EPLJ)=—-1. . . :
553 PR‘NT&OO’JIK.K-JO_H(JjlKlEN‘J,’K.EP(J,
600'FGRMAT("'|'M='01 3X0'5='01213X"P='.
IJISISOSXO.EN(..IZD ) ='.DIJ.5.SXU'EP('
i*Px =0,p13.5)
PRINT6O01 ’
631 FURMAT(® 1% 30X+ " THE ANTI-SYMMETRIC MUODE SHAPE DATA AREZ® //77)
CALL SHAPL (EMSsENEP,P} :
50 RETJURNM
END
SJBROUTINE SHAPE (ZEMJENLEPLP) .
IMPLICIT REAL*8(A-H.,U=-2) ° . - "
CgMMDN ZZ.PHIoPlQPHIS.PUl-pDIb-PHIN|PHINS.UFS,UEIS-ALMDS-CSI.hoKlo
1K
JIMENSION il(alozl)nid(Eanllodaiallzl)QHQIZI.21)-“‘21.21’
. LeEM(75) +EN(75) ,EP(75)
KS1=KS+]} . o * : -
ETA=040 . : ’
CO 650 I=1.K51
P31=0.0
U €40 JI=],KS1 . . -
wll=0.0 ' . ' ) ‘
n22=0.0 ’ )
w33=0.,0 : .
A44=0,0 . - o S : '
Od €20 N=1eK1,2 . ’ g C.
ENP2=N*P1/2, e o .
. ENPZ2S=ENPZSENP2 \ r ’
L EN5=PHIh&*‘ENstfﬁLHDS*PHIS) ) I
BA=DSORTI(BNS ) , .
X1=ALMOS*PH]IS=ENP2S
IF (X1.LT20e0) GO TG 005
GNS=PHINS® X1 - . '
" GN=DSGRTEGNS) : - ' ‘ : '
- !DlN=GN’DCDS‘GN,‘(&BS+ENP25*PUIS‘#HINS,/‘BN‘DCUSH(BN’*(ﬁNS‘ENpZS*
S 1PJIS#PHINS) ) - R - ’ :
‘TDIIN=BN¥TDIN‘DCGSH(BN)iGh#DCUS(bN) )
T TOLP=DCGSH{BN) /DCOS(GN) - :
S TDIIP=EN.DSINH‘BN’*GN*DSIN(GN’.TDIP
. AF (ETAEQeDav) Gu TU 002 S .
. AF (P31+EQe0+0) GO TO 0032 )
”.Kﬂz=Eh(b)'lTDIN*DS!&H(dN*PSI)*DSIN(hN‘pSlJ)*OS]N(ENPE‘ETA]/TDIIN
, IF _(P51e+E0e1e0) GO TU 601 : '
‘ X¢3=Ep‘h)*(DCOSH((I-PSI)*EN)-TDIPQDCCS((I-PSIJ‘GN))*DSIN
MENPZSETA)/TOLLIP . . .

Y T
12.5X.'EM"'12|" =0,
sl24%) =% 4yD13ua589Xs

. GO IG 604 : = : .
©0L X43=EP(N)*(1-TDIP)*CSIN(ENP2*ETA)/TDLIP L s ‘
- G0 TO 604 . . g : .

602 Xa2=000' ' B )
Xa3=2g o9
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GO TC 604 .
003 xu#2=0.0 o
Xd3=EP{N)*{DCOSH{BN)}- ~TOLIP*¥DCOS{GN))*DSINL{ENP2*ETAM/TID1 1P -
004 W2(1 4 J)=w22+Xn2
B3{1l e JI=SNII+XW3
822=02{(1+J) )
w33=a3C1.,J) \
. Gl TC 620
03 Xi=—=Xx]
© GN3=PHINS*X1
GhN=0SCRT (GNS)
. IF (BNSeGTe2Z2) GO TO 610
- TO2N= GN*(PDIb*PHle*tNPéb—GNSJ#DCOSH(GN)/(dN*(BNb PUIb*PH!NS*
1ENP2S)*DCUSHIBN)Y)
TU22h=TD2N*BN*DCOSH(BN) +GN*DCOSH (GN)
TD2P=UCGSH{ BN) /DCOSHh{ GN)
TO22F=BN*DSINH({BN)- GN*TD2P*DSINH{GN)
IF LETALEQ.0.0) GU TO 6C7
1F ‘psl.EQCOOO, GO 1O o008 ‘ T
XKdZ2Z=ENINI®*(TDZN*¥DSINH{BN=PS5])+DS INH{ *PS))I*USINCENP2#ETA)/TD22N
S IF (PS1l.tQel.0) GO TO w6
xi3-EP(N)*(DCUSH((1—PSl)*BN) -TDePxDC SH((I—PSlltGNlJtDSlN(ENP2$
IcTA)/TD22P
ol TO 6U%
&606 x'3—EP(th(l—TDZP)*DSIN(tNPE*tTAJ/Tuzzp
: GO TG 609
007 Xw2=0.0 -
Xat3=0a0
GO TO 609
603 Xu2=060 ) :
XdI=EPIN)* (DCUSH(BN)- TDEP*DCUSH(GN])*DblN(LNPZ#tTAJ/TUZZP
009 w2({leJ)=n22+XW2 .
w301 e J)=WIA3+XW3 )
az2=82(1,J4) Lo . T
w33=ndll +J) ' '
GO TC 820 - -
0ld TOAN=GN®(PO]l S*¥PHINS*ENPL S~ GNSJ/(BN*(BN;—PuIb*PHIthtNPdS))
IF (ETAEQ.040) GO TU 612
IF (PSlIleEUe040) GO Tu 612
B=1.0 -
TEST=BN-BN®PS] L.
F (TEST40T +00.0) 3=0.0
Xw2= BOENIN)ttTothoexP((BNGPSI dh)t8)+otxP((GN*P51 ~GNY*xd) )
ltoalNlEN92$hTA)/(BN*T02N+bN)
TEST=8N*PS]
" 3Tle ,
iF (tEST.uT 60«0) B=0a,
Xwd= EP(NJ#(DE ({—oN&PS1)%B8)-DEXP{(~ GNtPSI)*B))*DSIN(ENPd*ETA)*B
17(3N-GN) _
GO TO 614
612 Au2=0.0
Xa3=0.0" . .
614 w2(led)=N22+Xu2 ] . . : )
-0 M IsJ)=u334Xn3 . . ‘ o )
A22=w2éleJd) . . . ‘ I .
. #33=w3(]l.4) : . - . . i
620 CONTINUE ot ) T : )
. 00 630 M=]14K1,2 7 ' . . : el e Y
"EMP2=MePL/2 4 - : S .
EMP2S=ENP2*EMP2 : : - R



#

' ;uoa-'

BMS=PHIS*{ ALMDS+EMPZS) -
BM=DSQRT (BMS)
ZALMDS—-EMP2S

IF (X1+L.T.0.0) GO TC 625 ) : .
GMS=PHIS*x] : '
GM=VUSQARTIGMS)

TD1M= GH#(0M5+EMF25¥P01=*PHISJ*DCGS(GMJ/(bMt(BMb EMP2Se
1FQIS*PHIS)*DCUSH(BM))

TO1lIM=BM*TDIM*DCOSH(BM) + GN*#DCUS{ GM)

TOLL=—BM*DCOSH(BMI}/ (GMEDCGCSIGM) )
TO11ILE~24DSIN(EMP2*CS1 )/ (BM*{EMS-PUL S*PH] 5*EMP25)*DCOUSH(BM) - TDIL¢
1GM*{GNS+POIS*PHIS*EMP23)*DCOS(GM ) )

IF (ETA-EU.0.0) GO TO &22

IF (PSI.hQ.O-OJ GO T0 022

XWl= EH(H)*(TDIM#DSINH(BH:ETA)+DSIN(GM¥ETA)J*DSIN(EMP&*PSIJ/TUIlM

| XW4= P*TDIIL*(DSINH(BM*&TA)fTDlL*DSlN(GM*ETA))*DSIN(EMP2¥PSI)

622
6&4

Gd TC 62 - . .

XW1=0 .0 - . . T R . : ' ‘.
XKW4=0.0 ’ Coe .

il(loJ)~Nll+XU1

co4lled)=n4a+Xus

all=wnl(lesJ)

T mud=nG(laed)

623,

15

626

€27

GO TO 630

Xl==-X1-

SMS=PHIS*X1

GM=DSART (GMS )

1F . (BMSaGTe22) GU TO 627

ro2M= GM*(PDIS*PHIS*EMPZS—&MS)tDCGSH(bMJ/(dM#(dMS-PDIS*PHISt
LEMP2SI*¥DCUSH(BM) ) .
TDddN~T02M¢BM¢DCO$H(BH)*bM‘DCDSH(GM)

TO2L=-BM*LCLUSH{BM)/7 (GM*DCOSHIGM) )
TJEdL——Z#DblN(EHP2#CSIJ/(BM#(HM$—PDIS*PHL:*EHP&S)*DCUSH(BMJ*\
ITOZLEGME(GMS-PO ]I SEPHIS*EMP25)%DCOSHI GM) ) . : i
IF (ETA«EQ«0.0) GU TO 6206 . ’ :
. IF (PSlaEWQ.0a40) GD TU 626

Xwl= :HIMJ#(TD&M*DSINH(BH‘tTA)+DSINH(GM*ETA!)*DSIN(EMPZ*PSI)/TDZZM
xi4—P*TD£dL*(DSINH(EM*:TA)#TU&L*DSLNHIuM*ETA))#DSIN(EMPE*PbIl

Gl TO 629y .
Xal=0e0Q . S 3
AW4a=0,0 : ' B
GO0 TO 629

TaZM= hﬂt(PUIS*PHIS*EMPZ&-&MS)/(EM!(bM:-PDISlPHIb*tMPZS))
TU2L==UuM/GM

TOc2L==2¢ tuSlN(tMPz:Cbl)/(dM*(BMb~PUla*PHlb*EMde)+T02L#GM*(6M3-
1RUIS#PHISCEMP25))

IF {(ETAEUL0.0) GD Tu 628

IF(P51.EQ.0.0) GU TLC 628

=1,

a

. TEST=BH~BM®ETA

IF (TEST«GTeb60e) o= Oo
Xll—tﬂlﬂ)‘(TDZM*DtKP((BM#bTA-ﬁM)‘BJ+DEAP((GM‘LTA—GM)¥B))*B*DSIN(

LEMPZ2#PS1)/7{TDZ2M*BM+GM) '
) K*4”53P*TDzdL*(DEXP((BM*ETA—BM)*B)+TD£L$DEXP((GM#ETA*GMJ‘H)J*DSIN

623 Xd1=040
- 629

L{EMP2#%PS1)
auJ TO 629

Xd4=0a0 © o e
wi(Ied)=nll4Xw] :
sl led)=waa+xus




- ':‘. . . .
£ .
. . . . ;uou_ . _ A . l'
! .
- i’

) wll=wi{l,J)
. . - was=aq(l.d) _
© 630 CGONT INUE . , )
‘;f? WllsJd)= Il{l-J)+t2(lsJ’+h3(l|JJ+IQ(I-J) ) :
PRINT 635, PSI.&TA.I.J-UI(lsJ) choﬂifloJJol’JoI3(loJ) I-Jn )
633 FORHAT("' *pPsS1 =» 'F5-303XQ‘ETA PeFSa3e3Xs'W1(*312,4" *®s12."
' IOIZO-IJXO.‘E('.Iao'. o120°) ~'.012.5-dx.'h3('-ld. U.OIZO j'= - ;
ID12aSsdXe*wa{® ,12,° PelZy) =» 2D12650/) - . o
. PRINT¢36-PSIoETA.lsJ:l(I.J, IR .
636 Fanuan--'.zox.mm —'.Fs.a.cx.-tu =W F5e3548Xe o L
LAl l248 40 ,J2,0) =* .D12.5) . e L T
o PSi1=PSl+1. O0/DFLOAT(K3)} . o . - - - S we!
. 640 CONTINUE ' ) : : -
SR :TA—ETA*I-Q/DFLUAT(KSJ ) . -
) ©50 CONT INUE e T . e T R R
e RETURN -~ -~ . N ) S S T
: .. END " - ‘-. ‘.'l Lot - '_. . '-c o 5 ‘, . ' . o BN
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<
L ¢
E-” : PROGRAM § ' _ : C
.“.' A . ’ c
Soeh YHIS IS A SYMMETRIC MODE EIGENVALUE SEARCH FROGRAM c .
¢ OR THE RECTANGULAR CANTILEVER PLATE FREE VIBRATION PRIBLEMe c
< ITH FOINT 'SUPPCRTS SYMMETRICALLY LOCATEC CN THE EDCE PARAL o c
€ LEL IC TEE CLAMFED EASZe C
< . S C .
gccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
. cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
| 3 ' , . c
; ¢ | LSAGE : THE FGLLCWING VARIABLES MUST BE.PRCVIDEL: <
- ¢ ' 1e= Kk = ThE NUMBER OF TERMS TC BE USED IN THE. SERIES ¢
; < : 'INVCLVECe FOR 5 CIGITS ACCURACY USE K = 304 ,,g
1 - P ( A o' .
C" \254 CSI = 0 TC 1+ PROVICING T+E CIMENSICNLESS DISTANCE . ¢
I OF THE' POINT SLFPORT TC THE X OR FSI AXISe ° C.
. < _ SEE FIGURE 3424 . , _ ¢
A - ‘3e= FHIF = zB/A, IS THE FULL PLATE ASPECT RATId. :
1 e o ‘ .
L e -~ 4e= ALMLCS = AN INITIAL STARTING VALUE FCR TFE SIGEN= c
P fig o | VALUE SEARCH. . E
EESRRY - . Se= CLIM = A FINISHING OR EIGENVALUE SEARCH ENDING C-
s T 7 LIMITe 1T INSTRUCTS THE COMPUTZR WHEN TC . C
. < _ _ Lo FALT EXECUTICA, ¢
o S N i €e= CEL = EIGEhVALUE INCFEMERT. g
- - € Vi e . :
S "E N " Te= Fox = PCISSCA*S RATICe ) : g
k . -‘cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
-‘ . (.
B e IMPL JCIT REAL¥B(A~H0~2) L
b SIMENSICN.A(S9+56) -
- .  K=T19?277222772%737% 7?1:7?7?1? o
: e T22=36C0 - - -
T T CSI= I 17729709377997°9272227272 C IR _ o
;o . BHIR=7722772720929719920990227 g S UL N
- o FRI=FFrIRs2 . - . o el
v .y "PRINTEGePHIR 4K, CEI T e - SR
. .59 FCRN:T(;!'-!OX-'FHIF Tt sFLeds10Xe*K S44T4410Xe*CSI = ,FRadssrr/)",.
L ) L €=1e- . ‘ T T T . L K
: R F1=429CATANCCY - et ) EE
? g EHIS=FHISPHI . 4 T e .
S .Fjlsii??????i??????1???? 21772 _ L - -
. . FOIE2Z=FCI C oo e 3 S
oy o FHINZ1e/FHT - - B PR B PR R
LN . FHINS=PRINSPRIN & - S T RS
;T TT Y LURSSFCIREHIE . ST e - e
oo Lt e LFESSRTIMBRINS o0 v o e T e e N
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INITIALIZE ThE NATRIX A

E : S ]
l'K ° - . * : ’
sh42%¥K)=~1, . . v
=1eKle2 ' : : ‘
=1eK

JN=N-1

C EMPZ= N#FI/2-

EMFRS=SNVF2%ENVP2 _ | : -
SNP=JR®E] : o 2
ENFS=ENFAENP | : : S

ENS= t1./FH1s:*(EthENp+ALrns*ph1=:

EN=DSGRT(BNE),

21=ALMDSIFHIS~ENPRENP SR : .

IF .(71sLT4040) GC TC 5 : ’

GNS=(1e/PHIS )®X1 ST '

CN=DEGCRT-AGNS) | SRR i
x=PCISHFHINSLENFS . s

. TD01= (Eh*ﬁBNS-x)iCCO‘H(Bh))/(GN#(CBS+XJ*DCCS(GN)) 4

"TD1P=CCCSHIBN) AL COS (GN) 4
ngt=;BthCC‘H(Eh)/(hN*CCCS(uN)) . R Y

L=1e . o
1F (h;ﬁC-IQO) DL=2es ¢ '
Tot1lL Z*Dccc(EhF*CcI’/(DL*(BN*(EBS‘X’*DCCSH(BN) TDIL*GN*(GNS*K)
"180CCE{GN))) :

=UF 1S9ENFS
TI14iN= EB*DCGSH(ER)+TDI‘CB*DCU
TD11P=BANKDSINHIEN )+ CNSTL 1P2DSI]
IF (NeGTelae0) GC T 4
ﬁ(Lsh*K) (DSINHCEN)+TDL13CSIN(

= Ci1P)#DCOS(ENP*

SEENPS-ENS)#*D

+TD1%2GN) /TD11IN S
(1~TD1P )=~ BNS=GNE#TD1F }/TD11P

(x- ENS)*CSINH(BN)fTDIL*(x+GNSl*DaIN(GN)) !
Y (BA+TDILEGN) .
EN)QTDIL#CSIN(GB))tDCGS(EhPtCS!) : -
<

ENF®CSI)}/TD11N
1*tUF15tszs+GNs)t

-
o

4
L3
'
L
=
-

(Gh)
IN({GN)

GN) )#DCCS(
CSII/TDIIP
Slhk(Bhli

2¢K0L) T

EhFS—UFS*BN-)/(BNS+EMPZS))tEh$DCCSH(BN) "\
Elt('NP‘+UF=*uhS)l(GNS-’MPE‘})¢CN#DC’S(GNJ
(OE(ENFI¢D‘IN(EMPZ)/1DIIN)1(xl—x:l
137Z2eN4K)=xX$2 40
ENF‘-UF‘*BNS)/(BNbiENPZSJ)1ECOSP(BNI ‘ T
tht(EhFS+LFS$CNS)I(CN‘wEMQ:S)DODCCS(GBJ o -
CCCS(ENF)XENMF2({X1¢X2)/TD11F: o

1) /2+N#ZEK )=XX . )

'E Ps—UFctah=J/(st+EwP¢53)tENtocnSH(uNl , '
( th+LFstGN¢)/(GN¢-=MFzSJldGNtT:lLtcccstah)

1
1

MNP -



~407~ N

W-EQTDIIL*DCDS(ENP)*DSIB(EPPZ’*(XI -x11) , N e
A((Pfl)/Z-L)—A((P+1)/2oL)+XX -
cQ IC 10

*1==>1

. GNS= (l-/PHIS)#Xl

CN=DSCRT(GNS) -

X=FCIS*FHINS3ENFS

IF (ENSaLTe22) GO TC 6 ’ . )

TO2=EN%®{BNS- X)/(Gh*(x ~GNE)) . -
TC2L==8BN/GN N
T02F=1e0 . :

X=UF JES*ENPS .

TD2Z2F=BN—=GN -
T1022°M=EN+TD2%GN .

EL=1.0

IF (MNeECele0) CL=260 . :
TI22L=—Z#DCCS(ENP*CSI )/ (D L*(BN#(EhS-FCIS#FHINS#ENPS)*TDZLtGN
1V {GNE=FCIS*PLINSAENPS) ) )

IF (MaGTele0) GC TC 7

B{LsN+K)= (lfTDZJ*DCCb(ENP*C‘I)/TDZ2N

FLL«N42¥K)=040

ACN+ZAIK WL )=040

A{N+K 4L )= =TD2ZL* ({X—ENS) +TD2L%( X—-GNS ) )

2X=TLZ2L2( 1+TO2L)*DCOS(ENF%®CSI)

AlLosL)=A(L+L)I+XX .
AIN+K s h+K)=( X—BNS+TL2%{ Xx—GNS))I/TCZ22N -
AINHZEK 4 N+K )=De O

A{N+k JA42%K)=0,0 .. :
GG TC 7 .
TD2=(EN®{BNS~X )$ECOSH(BAN) }/ (GNE( X=G Nc)*DCCSH(GN)l :
T02F=CCCSH(EBMN) /CCCSF(GN)

TD2L==BNEDCCSHIEN)Z (GNECCCSHIGN) )

I=UF IS*ENPS

TO22F=BN*DSINH(EN)}~CN*TLC2FXKESINH(GN) .
TD22N= BB*DCQCH(EN)+TDE*CN‘DCUSh(GNI ' : ‘
CL=1e0 - . .

IF. (FaECele0) DL=ZoC .
TDZ‘L-*atDCCS(EhP#Ccl)/(BL#(BN*(hhS-FCIS*PHINS*ENPS)*DCUSH(Bhlf

1TD2LACNR{GNS~P Qéc*PFINS‘EhPC’JocccH(Gh)" .

GC TC &8
H(EN)OTDE‘CSINH(GN)l*DfCS(ENP*CSI)/TDZEN

«~TOZP)LDCOS(ENF$CS]I )sTDZ2P :

—EhS)‘DSIBF(EN’+TC¢*(X-GNSI’DSINH(GN))/T022N

BN+TDZ#GN) /TDZ2N

g? S*ENPSS (1~ TDZP)-BNS*GNS*Tozp}/TDZZP
{

A(LosNeK)
(FohfZ‘

Xle
i e o Jut
XX It hos

N+KoN42% 1
(X=ENS)*DEINH(EN ) +TDZ2L % ( X~ GNS’*DSINF(UN')
2L {BA+TDZL%*GN)
H EN’*TD’L‘CSINH‘CB)l*CCUS(ENP*CSI’
,—A‘L.L,+X,
[

ENFS-UF S&ENE
ENPS~UF S#GNE
1
x

Z(ENSH4ENPZS) IVEN : ‘
Z(GNS+EMPZS) }J*GN *TD2 ) .
CCSCENPISCSIN(EMP2)/TDZ2N)* (X1 +X2Z) C .
1072 N4K)2X23240

L

C

( )
{ )
C N
4 »
Ehpc—UFS*BNﬂﬁllENS+EHP¢5)
]

4

£

(

Pt omy 30 B e L) e 0 i

APE-UFSHAGNE)/{GNS+ENF2E) oot
CCCS(ENF)¥EMP24 (X1~ X2 ) /TD22F : ‘ - o
1}/72.N+28K )=XX . . e -
APE=UF S#BNS )3BA/ (BENS+EMP2S) : e
ENFS-UFSEGNS)#CN#TL2L/ (GNSH+EMP2S)’ e S

AR

stur&-kvwmhkbhnbbb
N BNAmmEmmmaye

N0 ™ X%
Wil



T T e T M g L dge ey e oy

XX=Z3TDZ2L.2DCOS(ENP )*DSIN(ENP2 )% (X2+Xx22}
ALAMAI)I/2,L)=AC (N4 )72, L) +XX :
€0 1C 1¢
8  21=((ENFE-UFS*¥BNS)/ (BNS4ENPZS) )4EN®DCOSH(EN) ,
22={ (CNPS—UF SXGNS)/ (GNSH+ENR2S) ) ¥ CN¥DCCSH(GN)*TD2"
: AX=(CCCS(ENP)XDSIN(EMP2)/TDZ2N)#(X14x2) . - S
- AAN$LI /2 NEK)=XX$2 40 s
s 21=((ENPES~UFS®BNS)/ (BNS+ENP 2S) )4 CCASh (BN ) :
22=(TC2P*(ENFS=UFS#CNS)/ ({GCNS+ENMPZS) ) #CCCER(GN )
XX=Z9CCOS(ENF)SENMP24({X1- X2) /TD22F
AC(N+1) /2 N+2%K }=XX . _
X2={(ENFS~UF SXBNE)/ (BNS+EMF2S) )*EN*CCCSK ( EN) »
222=( (ENPS~UFS®CGNS) /(GNS+EMP2S) ) ¢ GNXTD2L&CCOSH{ GN
AX=Z#TO22L*%CCOS(ENP )*DSIN(EMP2 )% (X2+X22) -
. FCINI1) /2L )=AC(N+1)/24L ) 4XX ‘ :
19 CCNTINUE : . ‘
LA EC N=1,k
: . CQ 20 M=1.K1,2
“~ T JK=Eh=-1 .

. ENP=JUNERY . “ ‘ .
ENPS=ENFRENP : : . N e
EVP2=NM&F1/2, S - R B
EMPZS=ENMF2%ENP2 = S
EVNS=FHIS*(ALNDS+EMP25) : ] .

. ™, EMSDSCRTI(EMS) : R - o '
; : . X1=ALNDS-EMP:ZS : . oL v
' IF(X1eLTe0a0)} GC T3 13 . e 3 :
EMS=FE1Stx1 : et .

CM=CECRT(GMS) -« - , S : .
‘ IDI=(EM#(BMS-pOlStPhIS*EHFZS)*DSINH(HM))/(GH*(GHS+PGIS*PHIS*EMPZS)

: 1 #DSIM (GM)) . ' : S '

1IC1=1C18(~19 . . . : o
TD11=EMSCSINR{BM)}=TC1%XGMITS IN(GN) , RN '
CoXx . SCOEMXDSINH(BM))/ (BMS+ENP S ) +TD1 #GU*DSIN(GM) /{ GMS~
1 ENPS))S2%EMF2#CCOS(ENP)/TC1L - ST

e IF (JNeGTa04C) CC TC 11
S e XX=XX/2
! 11 A{N+Z29K(M+1)/2)=XxX
! X1=({EMF2S~UFIS$EMS )/ (
X2=( (EMFZS+UFIS*GMS )/ (
EX=(2Z¢X1)$29DSIN(ENP2
XX4={CCCSH(EN#CS] )+TD]
IF {(JheGTe0s0}) GC 1
XX=XXr2 ‘
ACI(N*1)/Z0(N41)/2
ILFSIENPZS+GME)#CC
le({Nel)/2)=xX
w(Ve1)s2)=aX

PS))9BM*CCOS(ENP) #DSINH(EM)
PS) ) #GM*CCOS(ENP) #DSIN(GM) #TC1
GM®CSI))SCSIN(EMP2)/TO11

ffS-ENS)*BCCSH(BMI+TCI#(

&0~

a

7

: A
=12 A
. . A. . G

- - 13 >
s G
¢
1

o

o m— m——b—— e

Betan
el | s

mMiaTNwyMN'X
METOT e

is T : .
S¥EMF2S)%CS INH(EM) ) #(=1) /(GM*(GVS~PCI S*

. 1
GNACSINH(GN) — ;
v FS) T .
+ENP3S) S . L
+X2)/TD2% .. e .
CSINN(SN)/(BMSIENPS)" -

(
(
Q
1
N
L]
F
)

XN N
e _=iin

1
M
.
|

-t
3]

* X
(GMS)

GTe 22

' (tM S~
1FHISHEMP2S)#C
TDZE=BNILSINK

PL1=BWACSINHIE

C : T 22=CMITL2EDS IN
o XR=Z3LCLCE(ENF)»
. . A1 =(EVNPZS=UF 1Sk

. r
1 . :



X2=(ENMPZS—UF IS¥CVS)ITD2*GNADSINL(GM) / (GNSHENPS )
XX1=Z#DSIN(ENMP2)#DCCSIENF )X (X1 +X2)/TC22
IF (JhuCTa040) GC TC 14
XRE6=(CCCSH(BNM¥CSI)+TD2#CCCSH(GMHCST) JXDSIN(EMP2)/TD22
AlI+1 (V41D /2)=x26 - .
XX=RN/2 ' g .
XX1=2x1/2 _ :
L ALINI1) /2, (M41)/2)= ({UFS*EMF2S—ENMS)#DCOSH(BM) +TC2*{ UFSKENP2S—
1GME)ADCCSH(GMN) ) /TD2zZ - i _ -
4 AIN+ZEK (M+1)/Z)=XX
" ACNSKSINE1 ) /Z)=XX] ,
: GC 1€ 20 . ’ : ’
15 TD2=(EN#(UNS—POISKPLISKEMP2S) ) #(—1)/ (GM#% (GMS=POLS*PRIS*ENP2S) ) ©
‘ TOZZ=EM+TD2*GM - )
X1=EWs (EMS+ENPS ) o : ’
22=GNM3TL2/(GNMSH+ENPS) ' . . s N
. AX=23CCCS(ENF)®EMP2%(X1+X2) /TD22 o r
L X1=(EMFZS-UFIS®ENS) 4BM/ (ENS +ENPS ) ‘
A2=(ENPZS-UF IS*¥CMS) s TD24GN/ (GMSHENPS ) oo ¢ . .
: XX1=c¥DSIN(ENP2 )ACCCS(ENP )R (X1 +XZ)/TDZ2 - :
. . IF (JNaGTe0e0) GC TC 314 . o
. AX=2)p2 / .. ’ : - :
AX1=xx172 . N ’ . ' 4
E=leC o . ‘ Y.’ . ./c-J
K TEST=EM=EMECS L L § ‘o
T IF (1ESTeGTeé
T xX6=E®& (CEXP ( (
1 (BM+TC23GM) .. _
ACI+1le(Mel)d/2 . L L
ACIN$1) /2, (M4 Sf(UFS¥EMF2S~BNS)+TD2% (UF SXEMP2S~GVS) ) #TC22
: ¢ 1C 14 - ‘ -~ . . S
- 20" CCNTINUE .. . . - '
" ‘CALL CETERM (A,L.DET) : . .
FAINT110+.ALNMCS+CET - oo .
110 FCRNAT(® %9t ALNDS=? 4F12e%410Xs '*DET=2,02045)
~ AMLMDE=ALNDS+CEL - - ' o
o '* JF (ALMCSeGT4DLIM) GO TC 21 . J
T 1< I [ | e - S
ai's 81 CCNTINUE \ o S - ' oL .

o) B=Cal - R E :

M¥CSI~BM)2E)+TD2CEXP{ (GMECSI=GM)4B) ) 2CS IN(EMF2)/

X6 '
)

. STOR . T . . o i o .
S D47 END L _ ; ‘ oo e . st
o .7 SUBRCLTINE DETERM (.AsNoLET) ) . S S0 e

SV - IMPLICIT REAL®B(A=H.0=2) I oL o , :
CINSMNSICN A($9.56) o _ S - : _
EIGN=1. . - . . C. “.
LAST=h=1 : . X o T

STAGT OVERALL LLCP FOR(M-1) PIVCTS, - .

. ' ! A 7 o . /

CC 200 I=1.,LAST . e s .
FINC THE LAREEST REhAININGrIEhM'!N 1-TH CCLUMN FOR "PIVOT = - v
o W T ‘ . B I . & e - .- -
EIG=Ce - - . : ' BEN !
.CC 20 K=1,N - . o - , . o ,
. TEANZLAES{A(K, I
ot IF (TERM=BIG)SO . Cal o . e
20 E1G=TERW T - : . o 3 S e
€0 CCNTINUE e - N e
.‘ T . . ". . ] T ." < ' . K ) .
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€9

“1c0 8
A 'pou c1nn1 vaoTnL REDUCT ICN
NEXTR=141

" FOR EACF CF THE FOWE AFTER ThE I-TH.
. €3 2C0 J=NEXTRsA

"243HULTIFL¥IRG CONETANT FIR THE J-TF RO IS
, tUNST-A(J.J:/vacr
. NOW ' REDUCE- EACH TERN OF TrE J=TH FCw

" CO 260 K=IsN °
'JIJ-K)-A(J.K)-CCBSTﬁA(I-Kl

-‘NB CF FIVOTaL FECUCTICB——-AD# CCNPUTE CETERMINANT'
'-fﬁf-ElCh

. G0 .3CC I=14N o - '.~W
D‘T-BET#A(I-IJ/IO. :

. 200

300

. €0
€1

50

_4i0-

CHECK WFETFEFR A NtN—?éRC TERM RHAS BEEN FCUND
IF (EIC)EBD.60.80

L=Tk FOw HAS THE BIGCGEST TERM=w-==15 I=t
IF (I-L)S0,120,50

I [‘ NCT. ECUAL TO LvStITCF RCwsS. l AND L

~E1Gh==S1GN
'CC 100 “=1+N

FIVCT=A(I.1) o o \. T

<

G2 1C €1
CET=Ce

"RETUFN L L
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CCLCCCCCCCCCCCCCCCCCCCCCCCLCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC'.-
PROuRAM lo

A

C
C
-, THIS 15 A. svaMETRIC MODE SHAPE PRUGRAM FOR THE REC- C
TANGULAR CANTILEVER PLATE FREE VIBRATION PROBLEM. wWlTH POINT C
SJPPORTS SYMMETRICALY LOUCATED OGN THE EDGE PARALLEL TO THE d
CLAMPED BASE. C
C

C

CCCCCCLCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCC

CCCCCCCLLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCLCCCCCCCC

nﬁnnnﬁhhnnnﬁnnhnnnnnnnnnn

WSAGE : THE 'FOLLGWING VARIAaL:b MUST BE PhOVIDED. c

' lam= K = AS DEFINED lN PROGRAM 9. E

. 2= €SI = AS DEFINtU IN PKUGRAM S ¢

. 3e= PHIR = 2B/A FULL PLATE ASPECT HATIO. . _ g

" 4e- ALMDS = EIGENVALUE. ) ‘ | ‘E

. | S5e= KS = NUMBER OF POINTS‘Af'iHICH ;HE-DISPLACE- t

' - ‘ MENT w IS REUUIRED. C
é/)' " 6e— POI - = PUISSGN'S RATIOw g
c

ECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCLCCLCCCCCCCCCLC

c .
) AMPLICET REAL*B(A—H.U—Z)

CCMMCN ZE-PHI-PIoPHI:.POI-PDIbaPHIN PHlNS-UFboUFISoALMDS-CSIoKoKlo- '
T1KS e
DIMENSIGN A(S9.+59)

K=22822222220222272222177
KS=22272222?22222272772?2227
22=3600 : . - ‘
Cbl—???????????????????? - ) i
PHIR=22772202222%722777227 ‘ . !
ALMOS=222222222222027227 '
. PHI=PHIR/Z . ,
. PrRINTS0sKsKS:CS1.PHIRJALMDS S - . .
29 FbR#AT('l'.lUX.'K S0 I3310X*KS = -lB-lOX-'CbI ='-F7q¢o10X|
1'"PHIR = oF704.IOXo'ALM05 —'.Fd.Q'////) . . .
Kl=2*K~- 1- . .
C=le : ) ot : - . !
PI= Q.ODATAN(CJ S o - .
PHIS=PHI*PHI . L " T S
Ful= l???????????????????
POl s=2-PO1 .
PHIN= 1 4/PH] ‘ : . e C o
PHINS=PHIN®PHIN . . . e - _ f b . W'
UF3=FOl1#*PHI S . . . ., Coe .
UFlS= FOI‘PHINS o ‘ o R e T
: - i=3deK i ' . o o L L
. 'CUONTINJE
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o
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INITIALIZE THE MATRIX A . el

L=K+¢1 S ' : : : ﬂaue’//
00 2 M=1.L . . :
D0 2 N=1,L
A(MsN}=0.0 - )
 CUNTINUE .o :
og 3 N=1,K .

" A(N®28K sN+22K) ==14

‘/bo 10 M=1,K1i,2
00 19 N=1.K
JNEN=]

EMPZ=N*Fl/s2.

CMP25=EMP2*EMP2
T ENP=JUN®P]

TENPS=ENPSENP .
’BNS=(1-/PHISJ*(ENP*ENP+ALHDS*PHIS)
AN=DSCRT(BNS)
"AXL=ALNDSEPH]IS—-ENPESNP

AF (XlelTe0e0) GU TC 5

UNS=({1./PHIS)eX]

GN=DSURTI(GNS)

X=POIS*PHINS*ENPS .
'TDL=(ﬁH*(BN5~K’*DCUSH‘&N))/(QN*(GN5+XJ*DCUS(GN”-
rOlP=DCQbH‘Bh)/DCOS(hN) '
TUlL:—aN*DCDSH(BN}/(GN¥DCUS(GN’)

OL=1.0 ’ : - )-

iF (NeEQal.0) DL=2.C '

7011L=-2toc05(EuPtCSIJ/toLitaNt(aus-x;:ocusmtBN)~TD£LiGN¢(GNs+x)-
1#3CAS(GN))) . -

X=UF [ S*ENPS

TOIIN:BN*DCOSH(ENJ*TDI*GN*DCDS(GN)
IDIIP=BN*DSINH(EN)*GN*TDIP‘DSIN(GN)

IF (Me3Tsle0) GG TO 4 ’ ' .
A(LQN*K)=(DSINH(BN)+TQ1*DSIN(bN))‘DCOS(ENP‘CSI)/TDIIN .
-A(LnN*a‘KJ=(I“TDIPJ*DCUS(ENP‘CSI)/TUIIP S
A(NfK-NfK)=((UFIS*ENPS-BNS{*U&INH(BN)+ TDI!IUFLS*ENPS*GNS)* :
1OS3INLGNII/TDILLIN . ) . E
ALNS2EK SNERIS(HBNFTOL1RGNIZ/TO 1IN '
A(N#KuNfZ*K)=(X{(I*TDIP)-BNS-GNS#TDIP)/TDII, : '
A(N*K3L3=TDIIL*((X—EN&}*DSINH(BNJ+TDIL*(K*GNS)‘DS]NIGN’]
A(N*Z'K-LJ=TDI1L*(Bh+TDIL‘GN) ' .
XX=TOIIL¥(DSINH(BN)+TDIL*D§IN(GN)’*DCDS‘EN?‘CSI)

AlL s LI=ALLJLIEXX - - . .
X1=((ENPS—UFS*BNS)/(BNS%EHP&S,)*EN*DCUSHIBN) )
K2=(TDI*(ENPS*UFS#GhS)/(GNS-EHPZS)’*GN‘DCGS(GN)
XX=(OCUS(ENP)*DSIN(EHPZ)/TDIIN)*(XI-Xz) '
AlLIMAL)/72N+KI=XX*2 .0 T
Xl=((ENPS“UFS‘BNS)/(BNS*EMPBS)J*DCUSH(BN) .
Xa=(TDlP¢(tNPS+UFS¥GN5)/PGNS-:Mpzsl)‘DCUS(GN"
XK=2‘DCGS(ENPJ‘EHP2¢(KI+X2}/TDIIP a o L
AlIMELY)/2:N+28K }=XX ) |

LXL=C (ENPS=UF S®BNS)/ (UNS+EMP25) ) # oN&DCOSH( BN )

Xll=l(ENPS+UFS*GN5)/(GNS-EHPESJl*ﬁN‘TDlL‘DCDS(GNT
XX;¢‘701IL*DCOS(ENP)'USIN(EMPZ"(xl‘XJl’ : K
At(n*l)/Z.LJ?A((Mfll/z.L)+x8. o

. au TG 10 Ay . : '

Xl==X1]
uN3=(les/PhlS)ex]



7

CALlL S LI=ALL W LI # XX

"xz;((ENPb—UFStGNS)/(GNb%hMP2$)1*GN¢DCOSHQGN){TDZ': o

-413- . - |

GN=D3SQART(GNS} . - L
X=POIS*PHINS*ENPS ~N
1F (UdNS.LT.Z2) GO TO o .
TD&=EN*{8NS-X)/(GN*(X—GNS)) : * .

T02L=-gN/GN : . - I e
TD2P=1.0 : ’ - 0 - i
X=UF IS¥ENPS ) ’ . . ) "
TD22F=BN-GN C . : . S
TO22N=BN+TD2*GN o :

OL=1.0 ’

1F (thQai‘O) DL=2.0

.. TO22L=—-2*DCOS{ ENP¥CS1 )/ (DL*{BN* ( BNS-POILS*PHINS*ENPS ) +TD2L4GN
 1*(GNS-PGIS*PHINS*ENPS) ) ) - - el

IF (N.GT.1.0) GU TO 7 o
ALL oN#K)=(14+TD2)+DCOS(ENP*CSI )/ TO22N

. AlL o N+2*¥K)=040

AlN+2*K,1.)xD,0

CACNEKGL)=TD22L % { ( X-BNS) +TD2L#( X—GNS ) )

‘XX=TDL2L*(1+TD2L ) *DCOS({ ENP*CS1 )

ACNEK ¢ NERK) = ( X-BNS+TD2#( X-GNS) }/TD22N .
CA(N#28K s N+K ) =040 Co
A(N+K s N+2%K ) =040 _ .
e3 TGO 7 ‘ ' '
TIZ2=(SN#(BNS3-X) *DCOSH{BN) )/ (UN* { X-GNS)I*DCTSH( GN } )
TI2P=DCUSH(BN) /DCO3 R GN) :

. TU2L=~BN#DCOSH(BN)/ (ON*DCUSHIGN} )

X=UF IS®ENPS
JU22P=BN*DS INH(BN)-GN3TD2P*DSINH(GN)
TJZEN=&N*DCOSH(Bh)+TDZ*GN¥DC05H(GN)

" DL=140

IF (NsEGeleD) DL=2.0

JU22L=-23DCOS{ ENP*CS1)/ (DL* (BN* ( BNS—POIS*PHINS®ENPS ) #DCOSHL BN)+
1TO2L*GNS (GNS—POIS#PHINS*CNPS) *DCOSHI GN) ) ) N .

IF (MaGTel40) GG TO 8 . . .
A‘L-h*K)z(DSINﬂ‘BN)+TD£*DSINH(GN))‘DCOS‘ENP*CSI)/szzN
A(L o N+2%K)=(1-TDZP) #DCOSCENPXLS] )/TD22P ‘

AnEKoNEK) =L (X-BNS) #DS INH(BN) + TD2% ( X=GNS ) $DSINHIGN) ) /TD 22N

A(N+2EK s N+KISLBN#TD28GN )} /TD 22N _ .
A(NfK-N*E#K)=(UFIS*tNHS#(l—TDZPJ—BNS*GNS*Tﬂzp)/TDZZP iy
A(N*KoL)=TDEZL*((X—ﬁNS)‘DiINH(bN)+TDZL‘(X—GNSI*DSINH{GN)J

CAIN+2AK oL )=TD22L *(BN+TO2L*GN)

XKSTIZ2LELDSINH(EN) +TD2L¥0OSINH(GN) J #DCOS(ENPRCST)  *

AlLsL)=AILL)+XX

@3 TC 8
X1=( (ENPS—UFS$BNS)/ (3NS+EMP2S) ) BN .
X2={ {ENPS3—UF S¥GNSJI/Z {GNS+EMP25) ) *GN =TD2

- XX=(OCCSIENP)ISDSINIEMPZ ) /TD22IN) # (X1 4+ X2)

AL{NME+L)/72aN+K)=XX82 .0
X1=(ENPS—UF S83NS)/{ ENS+EMP2S)

- X2=(ENPS=UF S*GNS )/ { GNS+EMP2S)

XX=28DCCS{ENP)SEMPLR(X]1~X2)/TD22P
ALIM+1)/72,N+2%K )=XX
X2=(CNPS=UF S*BNS) *UN/(BAS+ENP2S)

X22=(ENPS-UFSEGNSI®GNSTD2L/(ONS+EMP2S) ~ . - . o

ALIM+LI/2aL ISALINEL)/2,L)4XX .
GG TC 10

Xl=2*TDZZL*DCUS‘ENp)‘DSIN(EMPZJ‘(KZ}XZZJ:1
X1=( (ZNPS~UF S#BNS)/ (BNS+EMP25) ) $BNSDCOSH( EN) ..



L ~51y-

xx-(DCDS(ENP)*DSIN{EHP¢)1T022N)¢IXI+X2) R
ALIN#L) /72 . N¥K)=XX¥2 4,0 S Co
X1=((ENPS—-UFS*BNS)Z(BNS+EMP2S) ) *DCOSH(BN) -
X2=(TD2P*( ENPS— UFthNbJI(bNS+tMP25J)tDCOSH(GN)
XX=28DCCS(ENP)*XEMP23(X1-X2)/TD22P
AlIM+L1) /2. N+2%KI=XX
x2= ((:Nps—uFStanss/(5N5+Eupsz)tBN:DCOSHtBN: o
X22={ (ENPS— UFS*GNS)I(GNb+:Mde))*GN#TDZL*DCDSH(GN) -

- xXX= ZtTDEZL*DCOS(ENPJ*DSIN(:Mde#(x2+x221 : ‘ t

‘. ACIM+L)724LIZAL(M#L)/72,L) #XX -

10 CONTINUE T S

;-uo 20 N=],K . : .

-~ DO 20 M= 1.&1.2 A . :
JN=N-1 .
ENP=JN*P] N : . .
ENP S=ENFP*ENP ) o ) -
EMP2=M*P1/2, e .
EMP2S=EMP2%*EMP2 .
EH:—PHIS*(ALMDS+EHP25)

. BM=DSQRT{BMS)
X1=ALMDS-EMP2S

L IFEX1eLTe0e0).60 TO 13
GMS=FHIS*EX] '
GM=DSCRT(GMS)

-

s TDI-(BM*{BMS—POI:*PHI&*ENde)*DSINH(EMJ)/le*(GMb+PUIS‘PHlb*EMPZS)

1 *#D5IN (GM))
' TDA=TD1#(—-1) )
TDII—dH*DSlNH(BM)-TDI*GM#DSIN(bMJ
XX . =((Butoslnn(ﬁﬁ)J/(ams+:Npa)+TaxtthDSIN(uMJ/(uMa—
1 :NPS))tzten92¢DCD>(tNPJ/Toxx ' .
IF {JNeGT«D.0) GG TG 11
XX=SXX/2 ;

11 A(N#28K . (M$1)/2)=XX ‘ I

CX1=U(EMP25-UF] S®BM3 ) /{ BMS+ENPS ) ) *BM*DCOS{ENP) *DSINHIBM) . .
X2={ (EMP2S+UF] S*GMS )/ ( tMS— ENPbJ)*thDCOS(tNP)tDSIN(bM)#TDl-
XXT(X2+X 1) % 24DSIN(ENP2I/TDLL
:-qu—(DCOaHtau:cst;rrox*ocostau#csx))#OaLNlEMPzJ/roxx
1F. (JN.GT.o.pb GO_TO 14
X=X X/ 2 . -
A((H*1112-(H+ )/s2)= ((UFS*EMPZS-HMS)*DCOSH(BH)+TDI*(
. LUF SEESMP2S+GMS) 2 DCOS(LM) }J/TDIL
AL+ lM+L ) 272)=XX0

A2 AIR*K+(M+1) /72)=XX

G0 Ta 20 o e
13- Xi==X1 . ‘ S o : S
S GMS=PHI S#X1 : :

GM=DS5URT (LMS ) .

IF (EMSeGTeZ2) GO TO 15 -

Tud—(BMt(dMS-POIStPHIbttMPAS)*DSINH(BM))t(-i)/(uM#(GMS ~PUIS*

I1PHIS$EMP2S) #DSINH(GM) ) - .

. TO22=BMEDSINH{ BM)+TD24LM#US INH( GM)

X1=BN$DSINH(BM) /({ BMS+ENPS )

X2=GNeTDZ#DS INH LGN} /( GMS+ENPS)

4 xx-atoccsttNPJtEMPZt(xx+x2)17022 o e '
: X1= (EHPZS-UFIS*BNS)tBMtDblNH(BM)/(BHb+tNPS) o e

- K2= (EHP&S-UFIS‘GM&)tTDd#GM#DSINH(GM)/(qu+ENPaP

C XX1=2%0SIN(EMP2)*DCOSIENPI*(X1+X2)/TD22
IF (JNGTeCa0Q) GO TO 14
XX6= (DCDSH(BN*CSIJ+TDZ$DCUbH(uM*CSI))#DSIN(hﬂpallTDad Y
ACL+14(M+1)/2)=XR6 : )



14

15

) _1'15_ ’ - -

XX=XX/2

XX1=XX1/2

ALIN+1)/2IM+1 ) /72)=((UFS*EMP2S—BMS) *DCOSH(BM)+TD22(UFS*EMP25—

1GMS)®DCCSHI{GM) ) /TD22

A(N+28K s (M¥] )/2)—xx

A(h+K-(H+lJ/2)‘XKl .

@D TG 20

To2= (BM*(EMS—POIS*PHIS*EHPZb]J*( l)/(GH#(GMS—POI:*PHIS*EMPZS)l
TOZ22=8M+TD2%*GM

X1=dM/( EMS+ENPS)

X2=GM*TD2/{ GMS+ENPS )
XX=23DCOSLENP) *EMP2%{ X1+X2)/TD22
MI=({EMP2S—UF I5*BMS) *HBM/ ( BMS+ENPS )

X2={EMP25-UF 15%GMS) *TD2*GM/{GMSH+ENPS ) .

XX1l= Z*DSIN(EHPZ)*DCU&(ENP)¢(31+X2)/TDZZ .

IF (INGT0% 0) GC TU 14 ; , ] .
XX=XX/2 ’

AX1=XX1/72 . oo

B=1.0 -

TEST=8BM-M%CS]

IF (TEST.uTet0e) B=0.0 .

XXO—B“DEXP(‘BH‘CSI"BM)*B}+TD¢*DEXP(‘GM*CSI—GH)¥BJJ*DS!N‘EHPZJ

. LZ{BMeTD2*GM)

. 00:50 K=1,

All#lelM+i)/72)=XX0

Al(#+l)/do(ﬂ+1)/2) ((UFS*:HP&S BHS)fTDZ‘(UFS*nﬂpaa-GMSl)/TDE&
ed TC 14& .

CONT INUE

20 30 N=1,.L

"TEMP=A(M+1)

CA(Me I )=AIM1+1)

A{M, I+]1)=TEMP a : . ) . ) : o
CONTINUE C . . T :

CALL DETEE“ ‘AIL.DCT, . st : : i
STOP L , ‘

EnD °

SUIROUT INC DhTERN leNoDLT)

IMPLICIT REAL®B({A~H U-2Z) - S L .
Dl;:NbIUN A(99|99}-K(95)tEH(75)-tN(?S)oEP(?Sl . s
SIGN=1l,. . - . ta

Nen=1 . : L T
LAST=M-1 x . : | AR . T
START OVERALL LGOP FUR(N~-1 ). PIVOTS - .
ou ‘200 1=14,LAST. - ' )

! FIND THE LARGEST REMAINING TERM IN I—TH CULUMN FOR PIVOT

"Elu= 0- !

(Ko 1 R S, . e
IF (TERM-BIGJ50, o.a e T P
BLGSTERM L R L ;
L=‘ . . .. . .. '-.! . . 4.- ) . : . ) - N . Ii..~ .. . - »
CONTINUE"" . . S S

-

M
TERH=DABS(}

. CHECK thTHhR A NUN-ZENL TERM HAS BEEN FOuND: 7T

.IF (dxu)ao.oo.ao Lo e @ 5 . '__“ ¢;



2Tl a1

89

%0

100

(a¥aYal

123

ARN NAN Ann

. -

200

[alal

r

. AAN AnNn L A

%00

ONADC AAN

@39

500

TAnn nan

FOR EACH OF THE ROWS AFTER THE I—TH‘
DU 200 J=NEXTR.M .
MILTIPLYING CONSTANT FUR THE J=-TH RUw IS

GET  Y(IREV) IN' PREPAKAT ION. -

'NOT WwORKING ON LAST ROws1 1S 2 OR GREATER.

.FIND AND PRINT EM-EN.tP.AND Pe
L= (N=1)/3

-J16-.

L-TH FOW HAS THE BIGGEST TERM—-——I5 1=t B
IF (I-L)90,120,90

1 1S NOT EQUAL .TU LeSWITCh RS I AND L

CO 100 J=1,N - , - - .
TEMP=A(I.J4) =~ ’ | :

AllL +J)= A(LQJ}
AlL ¢« J)=TEMP

" NOe START PIVDTAL REDUCTJGN

Fivat= All,.1)
NEXTR—I#I

CUusrzatJ.lazptvor
NOW - REDUCE EACH TERM OF THE J-TH aou

Do 200 K=L,N" ' - ~ -
A(JoK)—A(J.KJ consr:a(x.x)

END CF PIVDTAL RhGUCTlON—* PERFURM BACK SUUleTUTIbN
N=N=-1

D0 800 1= 1M

IREV IS THE EACKWARD INDEX,GUING FRUM M BACK Tu 1
IREV=N+1-1 ' ' o

YSACEREVINY | S
IF (IREV~M) 400,500,400

du 459 J=2,1

aORK HACKWARD FOR x(N).xtn—l)——---suasrlru71~6'Pnsviuusgv-'
FUUND VALUES ) . i : .

KN+ 1~=J : o . . ?
r-v-AtlaEv.x)tx(K)

._FINALLYoCOMPUTE X{IREV)

x(lREUJ=V/A¢1REv.IREVJ



447

o0a 52:11=1-L ) . . . : _ ‘ , .
J=2%]1~ T o : L
K=I-1 / '
ENCJI)I=KCID .
EN{J)=X(1+L) .

IF(1«EQeL) GG TO 540

EP(J)=x{I+2%L) .

P=X{3* ) C

G0 TC 550 : :
540 EP{J)=-1.

550 PﬂlNTﬁOO.J KlKlJ'EH(J’.K'EN‘J)IKDEP(‘J,.P .
600 FORMAT(®*-2 M='o12|3x.'h='.12.3x.'P="12 OX+s"EM(*,012,7) _"_.'
p124%) =% ,D13e5:5X

1013, 5|5X.'EN(‘1120') S? sD1345:5Xe'EP("
1'P& =*,D13.5) .
00 601 1=1.L
J=2%]=-]
EN{LI=ENLI)
EP{1J)=cPLa)
001 CUNTINUE
PRINT 650 : -
650 FURMAT(*1°*,*THE SYMMETRIC MOODL SHAPE ODATA ARE:Y//777)
- CALL SHAPE (EM.EN.cP,P) .
63 RETURN.. -~
=ND
SJU3ROUTINE .SHAPE (EM-EN-EP.P)
CIMPLICET REAL*B(A =H.Q-L4)
+ COMMLON ZdoPHllplQPHIS.PUI|P015.PHIN.PHlNS-UF5|UF150ALMDboC51oKoKl'
lKh
‘ OIH:NSICN il(Zlcdl)-haiZl-El)-wB(al.Zl)oh4(21czllo'(EIQZIJ .
IQEH(75)QEN(7530EP(?5, : .
KS1=KS+1 . ™
ETA=0.0 . ’ )
LU 650 1= I.KSI . ‘ .' ) .
P351=0.0 oL ] ™ ‘ ,
DU ¢40 J=1+KS1 . : : '
all=0.0 ' ) ’ -
wz22=0.0 . - - o :
453=0.0 ' :
. wW34=0.0
. DI €20 N=z=],K
JN=EN-]1 .
ENP=JNEP] . :
. ENPS=ENPSENP ‘ ®
cNa-(l.IPHlS)#(hNP‘hNP*ALMDb*PHlb)
Bh=DSCRTIHNS)
K1=ALMOS*PH] S=ENP*CENP
IF (XIQLTQOQO’ GO TG
GN3I={l1+/PHIS)®X] )
Ch—DSCR‘(GNh) ‘ ) . . Co ' e e
X=PCIS*PHI NS*ENPS : . \\‘
TOlz(BN‘(BNS-x,‘DCU“H(bN)l/(bN*(GNb+X).DCUS(bN))
T21P=DCCSH(BN) /7DCU3 (GNJ Tt
TDILS-BN‘DCObH(BN)I(GN‘DCU:(GN" ' . . .
IW=]«0 - . e
IF (NeEQeLl) DL—?-O L Y 1 N
" TOolIL= -Z‘DCOS(ENP.CSIJ/(DL*(BN*(BNb-X]*OCUSH‘dN)-TDlL'GN*‘§N5+X)?
ADCGS(eN))) ) . . oo T
. X=JUF I 3$ENPS ".- e, IR
TDIIN—BN‘UCOSN(BN’*TDI‘GN*UCU:(GNJ » v Ty . P
. IJJIP—BN‘USINH(BN’*CN*TD[P*DSIN(GN) S ) o L LN

. o T

X



o0l
602

603
604

606

-

607

o033

609
819

_uig_

IF (ETA4EQ.0.0) GO TO 601

IF (ENP.EQ.0.0) GO TU Ol

‘XX=DCOS{ENP*ETA) } |
GO TL 602 '

XX=1.0

IF (PS1.EQ.0.0) GO TO 604 - .
Xﬂd=EN(NJ*(DSINH(BN‘PSI)+TDI*DS[N(GN*FSI)}*XX/TDIIN
XW4=P*TD1IL % (DS INHIL BN*PS]I )+ TD] LEDSINIGN®PSI ) ) ®*xXX :

IF (FS1.EQe1.0) GO TO 503 . :
qu=EP(NJ*(DCOSH(BN*(1—P511J*TDlP*UCOS(bN*(H—PSIJl}tXXITDIIP
GO TO 617

XWI=EP(N)®(1-TD1P)*XX/TD11p _

G0 TQ 617 . :

AXwW2=0.0 h

XW3=0.0 ' :

XWa=0.,0

CJ TO €17

Xi=-X1

GNS=({1+/PHIS)*X1

GN=DSART(GNS) .

X=PJl1S5*PHINS*ENPS

IF (BN34GTeZ22) GO TU 6le2
TDZ=(BN‘(ENS-X)*DCUSHIBN))/(GN*(X-GNS)*DCGSH(GN))
TO2P=0CCSH{ BN} /DCOSh(GNJ '
TDdL=-BN*OCDSH(BN)/(GN‘DCOSH(GNJ)
TDZZN=3N‘DCQSH(HN)*TDZ*GN*DCOSH(GNJ
TD22P=BN*DSINH(BN,-GN‘TDZP*DSINH(GNJ

OL=1.0 :

IF {NeECel) DL=2.0 '
Tuzsz—ZtDCUS(ENP*CSl[/(DL*(BN#(BNS—X)#DCUSH(BN)+TDEL*GN#(GN5f§j}

\ 4

1DCASh{(GN})) . ‘

IF {ETAEQ.0.0) 6O 19 007

IF (ENP.EQ.00) GO TO 607

XX=DCCS{ENP*ETA) ‘

uwl TC a08

AX=]140

IF {(PSI+EQe0ad) GU TO o1l C
hx‘2=EN(N’*(D$1NH(BN‘PSI)fTUZ*USlNH(bN?pSI,,*XX/TDdaN
x‘4=9‘1022L*(DSINH‘EN‘PSI,+TDZL‘DSINH(GN‘PSIJ)‘xx

IF (PS1+EQ4l1+0) GO TU 609 < ' . . :
Ki3?EP‘N;‘(DCDSH(BN*(I‘PSIJ)‘Tozp*DCUSH(GN¥(l‘PSl,J)‘XX/TDEZP
[]v] 0 61 . . . . ] ) L ‘ .
XWI=EPI(N)*(L-TD2P)E XX/TD22P ' -
GO TG 617 ‘ ' : . . : .
XW2=00 . ‘ . . o L o _f

-~
ce

- XM3=0.0

elz

613
614

XN4=0.0 e . '

GO TC 617 . : : - -
TDdN=BNf(BNS-pOIS‘PHINS*ENPS,/‘ﬁN*(pOIS*leNS*ENPS-QNS,J
IFLETAEQeD40) GG TO 613 . ] ’
1F ‘&NPOEQCOOOI GO TO 613

XX=DCCS{ENP*ETA) . L

GJ Td o014 . . .

XX=]140 . . . : .

iF ‘FSI.EQQOOO"§Q TO ¢lo

o d=l el

- TEST=BN-BN*PSI.

IF (TESTeGT «60.0) B=0.0 W L L B o

.xa¢=e¢:oax9(tan¢951-an:#u)+tbéﬂioexpt}eﬁrpsleéﬁata:Jtéu(uirkx/f

A1 (ON+TC2NEGN) _

- N .

Ty

v Voo : : . . -



- 813
6106

017

620

B "{  i 419~ S ‘L e L

-~
[y

Cl==23DCUS(ENP2CS1)

C2=8N¥[8BNS-PO] S*PHINS*¥ENPS)

CI3=GN*(GNS-POI S*PHINS*ENPS)

OL=1.0 £ -

IF (NsEQel) DL=2a.0

TO2L==BN/GN '

TIZL2L=Cl/(DL*(C2+TD2L*C3))

XWag= B#P*TD&&thXt(DExP((BN#P:I-BNJ*BJfTothDEXP{(GN*PSI-uN)*B)).
IF (PSI.:Q.I.O) GO TO o015

TD2P=1.
TOdEF—BN—bN*TozP

B=1l. - .
TEST=BN*PSI

IF (TEST«GTeb60.) B=0. -

xdj-EFlN)#B*xr*(DExP(( BN*PSI)*B)-TD&P*DEXP((-GN*PS!)*B))17022P
$a. TG 617

XW3=0.0

G 104617.

'Xd2=0.0 .

AN3=0.0

Xu4=040

n2(led)=w22+XW2

w3{leJ)=u3S3+XW3 . ,
23{lsJ)=uda+Xua

w22=w2(]1¢Jd) . . ~
a33=03(leJ) . ‘ .
2G4=04(]1 4]}

CUNTINUE

V0 630 M=]1,Kl,2

ERP2=M*Pl/2,. _
EMP2S=EMP2*EMP2 ’ ) . ) < .

BMS= PHIS*IALHDS+&MPZSJ o T e e
EM=DSQRTL{LMS) -

" X1=ALMDS—EMP2S

621
* o622
623

AF (X1al'TeQeG) GO TO 623
AM3=PHIS*X]
aM=03CRT(GMS)

Tal= ‘BM‘(BMS*PUIJ*PFIS*EMPZb)*DSINH(EH))/(GH*(GthPDlS*PHlS*EHPZS,
l *#0SIN (GM)) .

TO1=TD1l*{-1) . b . .-
TJll—:M‘USINH(BMJ—TD]*GM'DSIN‘GH) . ) R

IF (PSleEC40e0) GU TUO 022

"IF{ETA+EQeDe0) GU TO 621

'Kdl—:M(MJ*(DCUSH(thETA)+TDl'DCGS(GM*ETA)J'DSIN(EMP&*PSIJ/TDII

ad TO 629

Xﬂl—:ﬂ‘ﬂ)“I+TDI)‘DSIN(bMPd‘Pbl}/TDlI

o0 70 €29

Xa1l=040

GJ TC 629

- Xl1==X1

GM3=PHIS*X] ,

GM=DIGRTIGMS) -

IFf (BMS.GT«Z2) GO TO 62%5
TDZ—‘UM‘(UNS*PO]b*PHlS‘EMPZb)‘DSlNH(ﬁﬂ])/‘GM*(GMS—PUIb*PHlS*EHPZb,

1 *#OSINH{GM) )

TD2=TD2#%({-1) -
razh-dntobxunteu)+1c2tuntualuﬂtoul

IF (PS51.c0e0.0) GU TU 622 . _

AF (ETAEQaD040) GU TU w24 -

xul :P(MJ'(DCUSH(BMO;TA)+T02¢DCUSH(6M*ETA))*DSIN(&MP2#PSI)17022



4r

G624
6235

627
623
630
635
L. 636
- 649
650

,/ o - : A | -420-

ad To 629

XW1= EM{M)*(}1+TD2)30SIN(EMP24¢PSI)/TDE2
GO TO 629

_A=BH*(POIS#PHIS‘EHPZS—dMS)/(GMt(GMS—POISthIS#EHPZS)J

IF (FS1.EQ.0.0) GO TO 627
iF (ETA.EQ.0.0) GO T0 o227
TEST=BM—-HM*ETA :

IF (TEST«GT460.0) GO TO 627 -
Xll=EM{M)*(OEXP(BM*ETA—BH)+A¥UEXP(GM*ETA~GMJ)*DSIN(EMPZ*PSIIV

. L(BN+A%GM)

60 TC 629

XHl=0.0 :

dl(Ied)=Xwl+wl]

wil=nlll.t) _ . )
CONT INUVE . :
ﬂ‘l.J)=.1(lOJJ+U2{IlJ)+I3(l-J)+54‘11J]

PRINT 635.PSIQETAQI.Jsil(ltJlnliJ’.Z‘llJJ.IoJ.ﬂ3(I|J)|I.JnN4(
FORMAT(®*=" ,0p5] SV 4F5.3s3X0'ETA ='.F5-3.3X-'h1('012.'|'112:')
lDld.S.SX.'hz('.IZ-'.'.lz.') ='.DlZobi3X{'N3".lz.'o"lao') =1
1312.5.3!-‘“4".12"’fn120' =% 4D124%47)
PR[NTG3b|PSIoETA.I-J.I(I.J, - '
FORMAT("—% 20X, "PS] SP e FSe3sdXs'ETA ='|F50314Xt{
LW e f25940 ,12,0) = 3D12e5) L _ :
P31l=PS51+1.0/DFLGAT(KS)
CONT LNUE : -
ETASETA+1.0/0FLGAT(KS)
CLNTINUE ) . ) . . LT
RETURN ) - . ‘ .
- END . " oL _  ' R
L f/'_'
' . L4
.J . :. _'.'..f'.
. , . v .
. .. --k:; . .
A -~ - : ..-; . ) ' ‘\{.‘: R
.“'. . ‘t‘ s - |
2 B - . Tt CL
- * ! ' R . \; -
N J ) O-f ) )
-‘. : :‘“ ’ .
. A . 'a..

Cems e - T

e
i .

e N . .
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1

NADNANNANRNNAANAGNANANAR

AAARAANANNAANAN AN

cq&ccccctcccccccccccccccdcccccchccccCchccccccccccccc

le= K-+ ' =

"Ze~ €S1 =

"3e4= PHIR =
4= ALMDS
5.~ DLIM

_be= DEL =
L Te= PUI' =

421

C

- PRUGRAM 11 g

THIS IS AN_ANTISYMMETRIC MODE EIGENVALUE ‘SEARCH C

PROGRAM FOR THE RECTANGUILAR-.CANTILEVER PLATE FREE VIBKATION C
PRJBLENs wITH POINT SUPPORTS SYMMETRICALLY LOCATED GN THE C
- EDGE PARALLEL TO THE CLAMPED BASE. . E
: cceececeeeeceecccee

THE NUMBER .OF TERMS TU BE USED IN THE

- SERIES INVOLVED. FOR 5 DIGITS ACCURACY
‘USE K = 30. '

O TO 1. PROVIDING THE DISTANCE BETWEEN
THE CONCENTRATED EDGE FORCE(PUINT SUP.)
AND THE PLATE CENTRAL AX1S DIVIDED BY THE

2~

PLATE EDGE DIMENSION
2B/A. 135 THE FULL PLATE ASPECT RAT1D.

"EIGENVALUE « -

EIGENVALUE SEARCH ENDING LIMITe IT °
INSTRUCTS THE COMPUTER WHEN TD HALT
EXECUTION S
ELGENVALUE INCREMENT.

PUISSCN'S RATIU.

[

cécccccccgcccéctcchcccccCchcctc@tcatccccccccatccCcccgccc;cccccccccccc

AMPLICIT REAL®8(A~H,U-Z)

DIMENEIUN A(59,99)

K=2722722222222222222222 o ; .
C51=22227222222227222722 . '

K2=2¥3K o

" KLI=23K=1

Z22=3¢€ude

PHI=PHIR/24
PRINTS0+PHIR K 4CSI -

FURNAT(® ¢, *PHIR =% JF7.4,10X,°K

c=le .
Pl=qg +*DATANIC)

. Pl S=PH1#PHI
L FJLl2272202722722272

PALIS=2-POL .
PrAlIN=1+/Pr]

Y. PHINS=PHIN®PHIN

7222 - - f. ' o S '[

' PHIR=2722?22222227272222 SR L e . f”?.fv‘

. »

ne .. . R
P - -

. g .
CCCCCCCCCCCCCCCCCCCCCCCCCCQCCCCCCCQCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
"USAGE : THE FOLLORING VARIABLES MUST B PROVIDED;

oY aYatalaXaXalatataXatatatalalatalatale

<

C
C
c

=% 15910Xs0CS1 20 oF734,/277/F .



[alaYal .

;’;’;,,f;”’1¢ENP25+GNSJ*DSINIGN)J/TDIlN | ;
\  ALLNALI 24K 4 (N+1)/24K2)=( UF ISSENP25% { 1~TD 1P )-ONS-TD 1P&GNS) S TDL 1P

-422-

LFS=FO0L1#PHIL S N

UFIS=POI*PHINS ¢ w0

I=3%K+i B

ALMDS=2722277222222727272?277?

DLIM=22227?227222222272272 : : '

DEL=7?222?222227222772222272 . o .- .
1 CONTINUE ' - : - '

INITIALLZE THE ‘MATRIX T4A 0.0

DO 2 NF=1,1
. DO 2 N=1,l1
2 A(NMN)=0.0 - ' g {
00 19 M=1,K1,2 ¢ ]
DO 10 N=1sKl 42
EMP2=N*P1/2. _ .
EMP2S=EMP2*EMP 2 oo .
ENP2=N*P1/2,. . : : S .-
ENP2S=ENP2¥ENP2 : o - _
SNS=PHINS*(ENP2S+ALNDS*PHIS) . |
. ENSOSCRT{UNS) - : :
K1=ALMOS*PHIS~-ENP25 - ‘ - _ 3
IF {X1.LT«0.0) GO TG 4 . . : e
GNS=PHINS®X] . : oo
GN=DSGRT(GNS) : ' . P rTA
Lalh=GNtDCDS(GN}*(GNS+ﬁNP25&HUIS*PHINS)[(DN*DCOSH(UN)*(BNS-ENPZS#**
1FOIS#*PHINS) ) ‘
TOLIN=BN2TDIN®DCCSH(3N) +GN®DCUS(GN) - - _ .
TO1P=DCOSH{BN) /DCUS (GN) N
= TI11P=BN%DSINH{ BN)+GN*DSIN{GNIRTD1P
TOIL=-BN*DCUSH(BN) /7 LGN DCGS (BN ) ) ‘ : :
TDIIL=—2§DSIN(ENP&*C:IJ/(BN*(UNS-POIS&PHIN§¢ENPZS)#UCU;H(SN)
1-TOLL¥GNX(GNS+POIS*PHINS®ENP25 ) 2LUCOS{ GN) ) ,
IF (M«GTele) GO TO 3 . ' ) :
A(I-(N+IJ/2+K)=(TDIh*DSINH(BN)+DSlN(GN)L*USIN(ENPA#CSI)/TDIIN o,
Alle(N+1)/24K22=(1=-TVIP)#ISINLENP2#CSI)/TD1 1P :
ALIN+LI/24K2 o (N+1)/24K)=(TDIN*BN+GN) /TD1 1N ' .
A((N+1)/2+K.(N+l)/2+KJ=((uFlSttnpzs-aNSJtTDINtUSINH(uNJ+IUFls

-

XX=TD1IL*(DSINH (BNI+TOIL*OSINCGN) IRDSINCENP24CS 1)

ACLoI)=Allel)+XX * : . p
CALINSL)/Z24K 241 )=TDL AL*(BN+TDIL*GN)- .

A(lN*lilafKoIJ=TDllL4((UFIS#&NPZS-BNS)fDSINHIdN)+T01L¢{UFlS¥‘
LENP234GNS)*DSIN(GN) )} -

3 X1=((ENP2S-UFS#*BENS) /(BNS+EMP25) ) #TD 1 N*BN*DCOS H{ BN)
X2=C( (ENP25+UFS®GNS) /L GNS—EMPZS ) ) *GN# DCOS ( GN)
AX=Z2RISINC(EMPL ) $OSIN(ENP2)* (XL ~X23/TDIIN
AlLLMEL)/24(N+LD /724K )=XX
X1=((ENP25S-UFS*BNS) /(BNS+EMP2S) ) #DCUSHIBN)  « .
A2Z( (CNP2S+UFSEGNS) /{GNS—EMPES ) ) *TOLP#DCOS(GN) o
AX=2#DSIN(ENP2 ) ¥EMP2* (X1 +X2)/TD1\1P @
ALIM+LI/Z720(N+1 ) /724K 2)=XX y ‘
AL=( (ENP2S—UFS$#BNS) /7 (INS+EMP23) ) 8BNEDCUSH(BN) " _
XL1=(LENPZSHUF SBGNS)/ (GNS=cMP25) AaTD IL*GNSDCOS( GN) : e e
XX=22TOLIL*DSIN(ENP2)#DSIN(EMP2 ) ®{Xi~-X1'1) ‘ ST
ACIMA1)/720 1 )=AL(N#L I/, 1 )+XX ‘ _ ‘ » T
Gd TC 10

4 Xl=-x]

© GN3=PHINS®X] -

~




o~

GN=DSQRT(GNS)
IF (ENS.LT.2Z2) GU TG 6

T02N=GN*(PUIS*PHINS*ENPZS—éNS)/(BN*(HNS-PUIS*PHINS*ENPZS))

. TD22N=TDZN*BN+GN : .

- TD2P=1. : -
TD22F=BN-GN*TD2P '

TO2L=—=BN/GN

TDZZL=-2*D$IN(ENPi*CbI)l(BN*(BNS—PUIS*PHIhS‘ENPZS)*TDhL#GN*

1{SNS-POIS¥PHINS*ENP2S5) )

AF. (MaGTel) GO TC 5
CALLe{N*1)/72+K)=(TD2N+1 ) #DSIN(ENP2#CSI)/TD22N
TA(Ls{NFLI/24K2)=0.0. - “ i
A((N+1)/24K241)=0.0

-

ﬁ((N+1)/2+K.I)=T022L*(UFIS*ENPES—BNS+TD;L*(UFIS*:NPZS—GﬁS)J

CXX=TOR22L*(1+TD2L)}*DSIN(ENP22CSI) -
AlLleli=AL]11)+XX

ALIN+L)/724+K22UN+1)/24K)=0,0 : !

ALIN+LYI/Z24K s N+ 1)724K2)=04.0 ‘

&

ACEN+1) /724K o (N+1)/24K)=( (UF IS¥ENP2S-BNS) * TD2N+UF IS*ENP3S -

1-3GNSJ)/TD22N .

X1=((ENP2S—-UFS*BNS) /(BNS+EMP25) ) *TD2N*3N

X2={ {ENP25—UFS*GNS5) /L GNS+EMP25 ] ) *GN -
'XK=2#DSIN(EHP2)*DSIN(ENP2)*(x1+x2)/7022N ‘
AlLLMN+1)/720IN+1 ) 72+K )=XX : ’
XL={ENPRS=UFSEBNS)}/ (BNS+ENP2S)

X2={ ENP2S~UF S*¥GNS)/ (GNSH+EMP2S)
XX=CZ20SIN(ENP2 ) *EMP2¥%( X1-X2)/TD2 P

AfIM+LI/20 IN+L ) /724K Z)=XX :
1£=P(ENP25-UFS*BNS)/(8NS+EMP2$))¢BN~

X22=( {ENPZ25~UFS%*GNS )/ ({GANS+EMPLS ) } 2TV 2L%GN
xx=2¢TD£2L*DSlN(ENPE)*USIN(EMP2)*(X2+x22)

AlIMEL) /20 )2ALIMFLY /2,1 ) +XX

GO TC 10 -

<

T02N=GN*(POlS*PHINS‘ENPES-UNbJ*DCUSH(GNJ?(BQ;(BNb—PU15¢PHfNS*
~LENP2Z)Y#DCOSH(BN)) ' - . : :

TO22N=TD2N*BN®DCCSH (BN} +GN*DCUSH(GN)
TU2P=DCASH(BN) /DCASHIULN) ) )

TO22F =ON*OSINH{ BN)}=GNETD2P*DSINHEGN) )
TU2L=-dN*DCUSH(BN)/ {GNSDCOSH(GN) ) ) :

‘TDZZL=—2*DSIN(ENP2‘CSIl/ldN‘ldNS-POIS*PHINS#ENP2S)‘DCUSHLBN);
T TOSLEGNE (GNS—PUIS*PHINS*cNP2S)$DCUSHIGN) ) . ’ . S0

IF (MaGT.1) GO TO 7 i

All-(h+l)/2+K)=(TOEA‘DS!NH(BN)+DS]NH(GN)i*DSlNIENbZ*CSI)/TD&ZN-

ACL o IN+1)/724K2)=(1-TD2P ) *D5INC(ENP2%CS1)/TD22P

VALINALI/Z2+K20IN+1)/724K)={ TO2N®BN+GN) /TD22N v
A((N+1)/2fK-(N*l)/2+KJ=((UFIS*ENPES—BNS)‘TDEN*DSINH(BN)+(

LENP25-GN5)¢DSINHIGN)I/TD22N

A((Nfl)/2+Ko(N+l)/2+K2)=(UFlb*&NPZS!(l-TDZP)-HNS+TDZP‘GN31/TDZZP

AX=TI22L*{DSINHEBN) +TD2L*#DSINH(GN) ) #DSIN( ENP2%CS] )
AlLel)=A({l41)exX ' .
CALINSY)I/Z2¢K 2,41 }=TD22L* (BN4+TD2L *GN) ' _

ALIN$1)/728Ko1)=TD22L*#( (UF IS*ENP25-BNS)*0D5 INHC AN) +TD 204 ©
1(JF1SSENP25~-GNS ) %35 INH( Giv) ) | - ‘
© X1={ (ENP25-UFS5%BNS) /(BNS+EMP25 ) ) *TD2N*BN#DCOSH{ 3N)
X2=( {ENP2S~UFS&GN5)/(GNS+EMP2S ) ) #GN$DCUSH(GN)

' XX=24DSIN(EMP2) #DSINCENP2)# (X1 +X2)/TD22N S
.. ALUM#1D/25 (N+1) /724K )=XX —_——
XL LENP25-UFS®BNS) /(SNS+EMP25 ) ) *DCUSHIBN)

X2=( {ENP2S=UFS#GN5) /( UNS+EMPZS5 ) ) #TD2P*DCOSH(GN)
AX=2#DSIN(ENP2) %EMP L& (X 1--X2) /TD2 2P K

-
Lo




o

-y2u-

ALIN+1)/2, (N#1)/24K2)=XX . .
x2=((ENP2S—UFS*BNS)/(BNS+EMP25))*BN#DCUSH(BNJ
822=((ENPZS—UFS*GNS)/(GNS+EMPZSJ)*TDEL*GN*DCDSH(GNJ
XX=2¥TD22L#DSIN(ENP2)*¥DSIN(EMP2) #(X2+4X22)
- ALIM+1) /251 )=AL(M+1) /2, 1) +XX
10  CONTINUL :
. 00 11 N=1.K
11 A(N+K2.N+K2J=-l.
- ‘DO 20 N=1eK1l+2

00 20 M=1,K1,2

ENP2=N*P1/2a

ENF2S=ENP2*ENP 2 - . : _

EMP2=M*Pl /2. : _ : —_—

EMP2S=CMP2*EMP2 ' : _ . :

AM3=PHIS*{ ALMDS+EMP 25)

- EM=DSURT (BEMS) : ) )

X1=ALMDS-EMP2S - ‘ <

GMS=PHIS®X}.

GM=D3SCRT(GMS) '
‘TJlH=GM*(GMS+EMF25#PUIS#PHIS)*DCOS(GM)/(BM*(BMS—EMPZS*
1FUIS*PHIS)*DCUSHIEM)) N :

IDLIN=BM*TD1M*DCOSH {SM) +GM*DCUS (GM) _

1F (NeGTel) GO TC 12 o . A

A(lo(Mfl)/2)=(TDIM#CSlNH(BM*CSIJ+DSIN(GH#CSI))tDSIN(EMlelTDIIM A&

A((H*IJIZ.(M*l)/21=((UFS#EMPES*BMSI*TDIM#DSINH(BH)+(UFS#
1EMP25+LMS)*DSINIGM) )/TD11M e :

12 x1=(lEMFZS—UFI5*EMSJ/(BMS§ENP¢5))*TDIM#ﬂM#DCDSH(ﬁMJ .
" XE2=((EMP2S+UFIS$GMS)/(GMS-ENP25) ) *GM*DCOS( GM)
XX=2%#DSIN(LMP2) #DSINIENP2)» (X1 -X2)./TD11M .
© ALEINSLI/2H4K o (M¥ L} /2 )=2X " L ~ : B .
. X1=TIIMSCMEDCOSH(BM) /(BNS+cNP2S) . R .

X2=GME#DCUS(GM) / (GMS-ENP25) = : .
- KX=ZSEMP2SDSIN(ENPZ IS (X 1=X2)/TD1 1IN

. ACINYLI/Z24K2 o (M#+1)/2)=AX '
-+ 'Gd TC 20 : ‘
13 xl==x1

GM3=PHIS*X}

GM=DSQRT(GMS) ' )

IF (BM3.LT+Z2) GO TG 15 . ‘ .

102M=GM¢(PDIS*PHIS*EMPZS—GMS)/(UH*(BMS—POIS*PHIS*&MPBS))

TOZ2M=TOZ2MEBN+GM
- IF (NeGTel) GUP TO 14

TEST=BM-BM®CSI" ~

- B8=1.0 .

"IF (TEST«GTe60e) B=0,0 . T :

, A(l.(ufl)/21=BtDSlN(Eupz)t(Tuautunxp((thCSI—BM)-aJ+DExP((GM¢CSI
1=-GM)#8)}/7({TDZMEBM+GN) ' o S )

' A((N*IJIZ.(M+I)IEJ=((UFS¥EMPZS—BMS)tTDZM+(UFS¢EMP2&-GMS)J/T022M'
14 X1=((EMP25—UFIS*B8M3 )/ (SMS+ENP2S) ) &TD2MEBM :

X2=4{ (EMP25-UFIS*GMS )/(GMS+ENPZS) ) *GM
XX=2%DEIN{EMP2) OSIN(ENP2 ) (X1 +X2)/TD22M
. ALIN+L /724K o {M+ 1) /2 )=XX : .
“X1=TD2M*BM/ { ENS+ENP 25) , , ‘ } -
X2=GH/EGMS+ENP 25) ' - : . .
AX=ZSEMP2ADSINCENP2 )2 (X1+X2)/TD22M - . -
ALINSLI/724K24{M*+1)/72)=XX _ . . ‘ )

. GO TG 20.- . B . _ : ' . S
\ 15-TDEH=GH'(P0!S*PH]$*EMP&S—GMST*DCUSH(GMJIIBM!(BMS—PUIS#PHISt‘ . .
" 1EMP2S5)%DCOSH(SM)) . . ‘ - L

' -



-,

-

ANN ANA DA

110

21

Vo

16

20

TDZ&M=TD£M*BH*DCUSH(BH)+GM¥DLUSH(GH)
F (hN.GT«1l) GO TOD 16

(Io(Mfl)/2)‘(TDZM*DSINH(8M¥CSI)+DSINH(GH*CSI)J*DSIN(cﬂpzllfodZM

AL(M+1I/72e (M#1)/2)=({UF S¥EMP2S— HMb)#TD&M*DSINH(dM)f(UFattMPES-

1GMS)#DSINHI{GM) ) /TD2ZzM

Xl=(€EMP25~ UFIS*EM&J/(BHS*ENPBS))*TDZM#BM#DCUSH(BMJ

x2=((EMP25—UFIS*GMS)I(GNS+ENP25J)*GM#DCDSH(GHJ
2¢DSIN(EHPd)#051N(&NP2)*(X1+x2)/T022H

A( (NTL1)/24K 3 (M+1)}/72)=XX

XI—TDZH*BH*DCDSH(BH ZIBMS+ENPZS)

X2=GM*OCOSH{GM ) 7 { GMS+ENP2S) . : - B

XX=2FEMP2%DSIN(ENPZ *(X1+Xd)/TD£2M . : ‘

CALINFII/2¥K2,( M+1372)=XX

CONT INUE

CALL DETERM {A.1,DET) : '

PRINT llo:ALHDS.DET ) - L
FGRMAT(" 'ALHDS='.FIJ-7:1°X.'DET *+D20.5)

1F (ALHDb.GT.DLIH’ GO 'TOo 21 o o )
ALMDSSALMDS+DEL - . : . S
60 T0 1 - . R
CONT INUE o ' ' . i o
Srap . : . : . L. . - '

ENJ . oo . S

"SYSROUT IN: DtTEhﬂ (AsN,DET)

IMPLICIT REAL*B{A=H,0-L) .

DIMENSION A(99.99) : o

SIGN=1s - : ) . C L "‘i,w_;d;wul

LAST=N=1
START OVERALL LOOP FOR(N-I? PIVOTS
DS 200 I=1.LAST Lo

FIND THE LARGEST REMAINING TERM tN 1-ru COLUMN-FOR PIVOT

Blue=0a
CO 50 K=]1.N

- TERN=DABS(A(K,1)) - . L . .

e

v 3‘0

,59

IF (rsnu-axc)so.so.so BRI T

81G=TFERM = . i e,
=K Co S - :

CONTINUE 7 . g : :

"-cnecx WHETHER ' A Nou-zERu TERu HAS BEEN Fuuuo

IF (dIG)au.bboac , _
"L—=TH RUW HAS THE BlGuhST Taau—---xs I—L o

"IF (l-L)QD-lZO-QO

[y

I 15 NOT EOUAL TO L +5wiTCH ROUS l AND L

ZSIuN--SIbN

.0d 100 J=1,N . o _
LTEMP=A(1,J) ‘ , - S
ACLed)=A(L+J) o - N
MLy 3ISTEMP o . - . o

\
NQw START PIVOTAL REDJULTIGN



- ) 5
: ‘ RETR |
S . _ :
120 PIVUT=A(1,1)
NEXTR=I+]
fg- FOR EACH OF THE ROWS AFTER THE 1-TH - .
¢ 00 260 J=NEXTR N
E MILTIPLYING CUNSTANT FUR THE J~TH RUW IS ‘
¢ CGNST=AlJ,1)sPIVOT , " .
€ o REDUCE EACH TERM OF THE J-TH.ROW : . S
¢ 03 200 K=I,N T ' R

200 AlJeKI=A(J,K)- CGP«ST*A(I.K)

. END UF vauTAL RbDJCTlON—--NDu canburs DETERMINANT

. " QET=SIGN . - _

. .08 390 I=1,N L e .o S

R ;3oa J:T’UtT*A(I.lJ/lO-“ o L T R "

‘-' "... : - Gu Tc . - . ' . ot . .‘ ' . . . : "-. -
. 605 OETRG. _ _ 1 s -

(a¥alnl
e ey

.t 0 : - ) .
e 61. RETURN . ' : PR i T
- - - . ‘. EE . P ' - - . Yk
.- " ' e - . . . . T . N . . Y LT . “
N LN ol . . . - - . R . - )
. . g - . .
. = : - )
K} - . v . .
*r
T - . . . ] e
L . B - »
. 3 - . - - M - .
ey, . - o . .
- . - - ‘ ' *
- . Pl . . . b
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CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
PROGRAM 12

c
c
c
THIS IS AN ANTISYMMETRIC MODE SHAPE PROGRAH FOR THE <
RECTANGULAR CANTILEVER PLATE FREE VIBRATION PROCBLEM., WITH c
POINT SUPPORTS SYMMETRICALY LOCATED OM THE EDGE PARALLEL TO c
THE ‘CLAMPED BASE. C
C
c

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

-

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

bddhnhnpnhnhnnnnnnnnnnnnn

- USAGE : THE FOLLOWING VARIABLES MUST BE PROVIDED; c
. o ) c
’ o le= K = AS DEFINED IN PQOGRAM 11l. Cc
:l . s N c
.-'“, : 2e.= €51 . = AS DEFINED IN PRDGRAM 11. C
: 3.~.PHIR = 28B/A FULL PLATE ASPECT RATID. c
v . . X C
) o=  ALMDS = EIuENVALUE. C
c . e, . . ’ c
Y Se~ KS .= NUHBER OF POINTS AT VHICH THE DISPLACE- [ o4
€ o . MENT w IS REQUIRED. ’ o [
N o . ) o Cc
€ ; . .Be= POI . = POISSON'S RATIO. C
. . C' o F . . c
" .cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
c . _
ot AR ' : - T
C e IMPLICIT REAL®S lA-—H,O-Zl . : : -
DIHENSION Al99,99) :
p conuon-zz PHI.PI,PH!S.PDI,POIS,PHIN puxns urs urxs,ALvns,csx,K,Kz.
1KS . .
e K=ll!!!!2!!t!!!lt!l!t!!!
, ’Ks=f!!!!1?!!12!!1!!??!!1
v ‘CSI=!!11111!!1!!11!!!!!!
1Y TK2=2eK C
L K1=2eK=1 .
22=3600.
C e PHIRSIITIILIIIITRIYITIINY - o , :
L. o " PHISPHIR/ 2. o .. _ . . .
. ot ALHDS-!!!!!!!! Tr1? . : - .

rrree?
S ' - PRINT50,PHIR,K,CSI,ALMDS > : R o '
- B0 - FORMATI?1Y,'PHIR =',F7,. «.1ox4 K ,15,101,'csx‘- ,F?.a.1ox.'ALnDs
e 1'-.,P7o‘|,lll' . ) . ‘ .
. ‘54 FORMAT('= .30!.'1HE VALUES cr EM.EN,EP,AND Pe ARE",IIIII _
: = - C=1p . - ‘ ; . .
. ' PlI= A.onaruulc1. ' Co . ) - -‘_ . .
 PHIS=PHI®PHI -. - . . T B CLt oL

- POTIT0.333 S SR W.
.o . v ,pOIS=2=-POX . . : oo AT L : NS
* 7 U PHINSL1./PHI oo e LT .

= .7 .. " PHINSEPHINSPHIN " Y e

UES=POIePHIS . T . oL T T e

PRINTS1 . ' ; ' : , S



UFISSPCI®*PHINS )
I=3eK+1 ‘ : .
1 CONTINUE o

sy

INITIALIZE THE MATRIX TO 0«0

anon

00 2 M=1,I _ : R Ll
. DO 2 N=1,31 : o s , ' .

L . 2 .A[{MyNI=0.0 - : ' : ‘
N _ DO 10 V=1,K1,2
: 0g 10 N=1'K1,2 . Ty ' .
EMP2=MePI /2. . : Lo
EMP2SzEMPZSEMPZ - - o
ENP2=N*PIZS2, : . ; -
ENP2S=ENP2%ENP2Z - ' .
BNS=PHINS®*{ENPRSHALMDSsPHIS)
BN=DSGRTLEBNS) N
S X1=ALMDSSPhIS=ENP2S -

IF {X1.LT20.0) GO TO &
c . w.GNS=PHINS*xi . B
S ..ot GN=DSGRTIGNS) . . - o
oo TDlN=GN'DCOStGNI-tGNSfENPz§-Pozs-PHIN5:rleuoocosn(sns-laus—eupzs-
T 1POISePHINS)) : , -

.- TD1IN=BN®*TDINSODCOSHI(BN]) +GN*DCOS{GN])

T TO1P=DCOSHI(BN.)/DCDS{GN) :
« . . TD11P=BNSDSINHIBN)+GNSDSIN(GNISTDLP

'#  TD1L=~BN®CCOSHIBN)/(GN®DCOS(GN3J } o
o rn11L=-z-osxu¢Eupz-csxn/tan-caus—Porsopuxns-aupzs:-ocesulau:
. . : 1—T01L'GN-IGNSQPDISOPHINS‘ENPZSI'DCOSlGNIl

- - IF (M.,G6T.1.) GO TO 3 : _ :

. . \A(I{lN’llthKl=iTDlN‘DSINHIBN)*DSINIGNIl'DSIN(ENPZ'CSIIITDlIN
Arz,rn+1|fzong=(1-toxps-nsx~csupzac$x|/tnzzp :
AUIN®1)724K2,IN®L)/724K)=ITDIN®*BN+GN) 7TD11N
A(tnozllzou,|~o1|tz+un=l(urxsoeupzs-ansr-ro1~-osxnncaN)o(UF:s

LeENP2S+GNS)SDSINIGN)) ZTDI1I1IN e
At|~+1)12+K,(N+11fzoxzn=turxs-snpas-|1-rn1pa-sns-xo1p-c~sr1ro11p
HXI=T011L‘IDSINHIBNIOTDIL!DSINIGNll'DSIN(ENPZ'CSII .
AlIZIV1=A{I,I)+xX i
- A((N0'1IIZ+K2gID=TDIIL‘IBN+TDIL'GN) ) . . -
A(lel!lz’KgIl=7011L'i(UFIS'ENst—BNS)'DSINH(BN!otnlL'lUFISt
 LENP2S+GNS)I®DSINI(GN]) : T
B 3 x1=:tz~pzs-urs-a~sn/caus*enpzsn:-ro1~-e~-ocosu|a~n-
_~ K2ZZULENP2S+UFSOGNS) /IGNS—EMP2S) ) *GN®DCOSIGN) .
" XXZ2€DSINCEMP2}SDSINIENP2)®(X1-X2)/TD11N
i ALIMELYIZ2 4 INSL) S22 XX
K1={{ENP2S~UFS®ENS)/IBNS+EMP2S))*DCOSHIBN) . -
X2=4IENP2S4UFS®GNS) /IGNS=-EMP2S))*TDLP *DCOS ({GN) . s B
. .RX=2¢DSINIENP2)*EMPZ®{X14X2)/TDi1P : S

S AT IMel 22 3 INSL /2 4K2 XX .,

- X1=([ENP2S5=UFS*#BN5)/(BNS4+EMP25) ) *BNeDCOSHIBN) .
.x;x:lcsupzs+ursocusnrcsns-snpzsn|-roxL-Gu-ocostsns
XX=28TDLLL*DSINIENP2)*DSENIEMP2) S (X1 =X11) ' .
A(IM*LII/2,T)=ALIM+1D72,T) 40X
L ‘GO0 TO 10 oo : o s
‘ © &  Xlz==x1 ) , . . v
d " GNS=PHINS#*Xx31. : : e

- GN=DSQRT(GNS) _ : : LT

. .-+ IF IBNS«LT«22) GO TOD 6 ' : ' o : oL

e T 102N=GNOIPDISOPHINS'ENPZS-GNSQIle!iBNS-POIS'PHINS'EN2253!-ff

. 7 " TD22N=TD2NeBNeGN ' * T , . 3 . . o

K o I e,



e .

; ‘ .: . -H29—

TD2P=1.

“TD22P=8N—-GN®*TD2P .

TD2L==BN/ZGN s
TD22L=—=2*DSINIENP2¢CSI) Z/{BN*{BNS— PDIS'PHINS‘ENPZS)&TD2L‘GN'
1LIGNS—=POIS*PHINS*ENP25])

IF (M.GT.1) GO TO 5
A(I,(Hfll/Zle-lTDZN*ll'DSIN(ENPZOCSIIITDZZN
AlIZIN+LY/24+4K2)=0.0
(I(N+1)72+K2,1)=0.0 ) )
IN+1)IZ*K.I]'7022L-(UFIS'ENPZS BNS'TDZL'IUFIS'ENPZS GNS!I .
=r022L-|1+702L)t051~tenpztcsxl . . - i ” '
TyIl=AlTIy1}+XX y -
lN*llIZ+K2.lN+1I12+KI— 0.0

(IN+I)F72+K 3 IN+1)/724K2)1=0.0 - f
(N+1112+K,(N+1lIZ?KI—((UFIS'ENPZS BNSI'TDZN*UFISOENPZS,
I—GNSIITDZZN

KI‘IIENPZS UFSOBNSIIIBNS*EHPZS]I‘TDZN‘BN
-lZ“((ENPZS UFSeGNS) F{GNS+EMP2S)} )1 *GN

Xx= 2'DSINIEHPZI!DSINIENPZ!'(X1+121ITDZZN

'mltn+1lrz,|u+11/z+nl=xx .

. X1=(ENP2S-UFS®BNS) /LENS+EMP2S) oo _ R
X2=IENP25~UFS®GNS} / (GNS+EMP2S) ' '
XX=26DSIN(ENP2)$EMP2eIX1~X2)/TD22P )
ALIM$1)/72,IN+1)72+K2)=xX o
X2=((ENP2S-UFS®aNS5) /IBNS+EMP25S) ) *BN _ K

«X22=((ENP25=UFS®GNS) /IGNS+EMP25) 1% TD2L*GN
XX=2%TD22L%DSIN(ENP2) *DSINI(EMP2) s (X2+X22)

ATIM43 )72, T)=ALIM+1) /72, T)+XX
GO TO 10
TD2N=GN® (PODIS*PHINS*ENP2S~ GNSl'DCOSH(GNIIIBN‘IBNS Poxs-PHst-

" 1LENP2S)ISDCOSHIBN) )

TD22N=TD2N®BNSDCOSH(BNI +GNeDCOSHIGNS) . : e e

TD2P=DCOSHIBN) /DCOSHIGN) - o .
YD22P=BN®*DSINHIBNI—GN® TD2P*DSINHIGN]} . -
TD2L=—BN*DCOSHIBN) 7/ {GNODCOSHIGN) ) .
rnzZL--ztnsxnteuPz-csxa1|a~-ta~s-Poxs.PH1~s-ENsta-ocosutam:o
1TD2L*GN® [GNS=POISePHINSEENP2S)#0COSHIGN)) : L
"IF (M. GW®e1) GO YO 7
Alx.|~+1ltzfnl—troznaosxnalan1+nsxuﬂls~:|oosxntsupz-csxnitozzu
AlLo(N+1)/72+442)=(1=TD2P) eDSINIENP29CS1)2TD22P o
ACIN®1)/729K2,(N*L) F24KI=(TD2N®BN+GN) 7TD22N - .
ALIN®L1)/72¢K, IN#1)/724K)=LIUFISSENP2S=-BNS)*TD2NSDSINHIBN)I+IUFISS
LENP2S-GNS)®DSINHIGN) ) 7/TD22N
ALIN®1) /24Ky IN®1)/2¢K2) = IUFISSENP2S*(1—TD2PI=9NS+TD2P®GNS)/TD22P
xu:tozzut(nsxuﬁ}a~|+rozLosz~H|c~1n-osxntenszpcsxl
(I,I)0=A{X,T)exX y
((N®1)/2+4K2,1)=TD22LO(BN+TD2L*GN)
1IN®1}/24K,112T0D22L 8 {(UFISPENP2S~BNS)I®DSINRIBNI+TD 2L
UFIS®*ENP2S=GNS)eDSINHIGNY)
1-

A
A
A
by |
x ({ENP25- UFS‘BNSIIIBNSOEPstll‘TDZ?'BN‘DCOSH(Bhl

" R2SC(IENP2S~UFSO*GNS)I /7 IGNS+EMP2S))ISGNSDCOSHIGN)

" XX=2%DSINIEMPZ)*DSINIENP2)O® (X14X2)/TD22N SR : N
ALIM*1)/72,I8¢1)72+K1=X2 : ’ - '
"RE=({ENP2S=UFS®ENS) /(BNS+EKP2S))sBCOSHIBNI . R ' .
X2=(IENP2S—UFSO*GNS) Z{GNS+EMP2SI)I*TD2P*DCOSHIGN} s )
XX=200SINIENP2)*EMP2Ze (X1=X2)/TD22P , L )
AliIMe1)/2,IN®1)/24K2)2XX ) e,
X2=tIENP2S5~ urs-a~5|llausoerpzslloah-ucnsnlan). . L
xzz-llENst—urs-GNS|IlGNSoEerSliowoZL-GN-DCOSH|GNI I
Xx= ztrozzL-uszutsule0051N|£MP2|-tx2+xzzl .



10
11

-430-

ALIMOLY/2,1)=A0(M+1)/2,T)+xX
CONTINUE :

DO 11 N=1,K

AIN®K2 yN+K2)5~1,

DD 20 N=1,K1,2

B0 20 M=1,K1,2
ENP2=NepPI /2,
ENP2S=ZENP2%ENP2
EMP2=MepPYI /2.
EMP2STEMP2%ENMP2
BMS=PHIS® [ALMDS+EMP25S})
BM=DSQRT(EMS)
X1=ALMDS=EMP2S - o
IF €X1.L7.0.0) GO TO 13
GMS=PHIS®* X1

.GMZDSQORTI[GMS) . , . - ‘
To;n=ch-tcr5¢£anS-Pozs-PH15)tqcostsnlllano(sus-znpzs'

Y

POIS®*PHISI®DCOSHI(BM]) }

‘7011H=BN'T51M'DCDSHIBPI+GP.DCDS(GHI
. IF IN.GT«1)-GD TO 12

i

To12

AlI,(MfilIZI=(TDIH‘DSINHIBH‘CSI]fDSINlGM'
'AI(H’I]IZ,(MflIIZI:IIUFS'EFPZS-BHS)'TDIH'

EMP2S5¢6MS)SDSINIGM) ) /TDI1M

CS5I}Y)*DSINIEFP21/T011M

DSINHIBM)+(UFSe

K1=lIEHPZS-UFIS‘BHS!IIBMSQENP2SI)'TDIM'QM‘DCUSH(BP)
lZ=IIEHP250UFIS'GMSIIIGHS—ENPZSII‘GM'DCUSIGHI

xx=2‘DSINlEHP21‘DSINIENPZI‘(XI—

AUEIN®ID/2¢K M1} 72 22X

X231/7/TD11M

-Kl=TDlM‘B”'DCOSHIBMIIIBHS+ENPZSI

- Qla L

XZ=GM.DCOSIGH3IIGMS-ENPZS)

XK=2‘EH92'DSIHIENP21‘IXl-X2IIT011H

ALIN®L)/2eK2,(M+2)/72)=xx
GO TO 20

Xi==x1

GMS=PHISe*x1

- GM=DSQRT{GVS)

IF "tBMS.LT«Z21 GO TD 1%

TD22M=TD2M*BM+GM

TF IN.GT,1) GO TG 14

TEST=BM=BMeCS] N

B=31.0

"IF ITEST.GT.60.0) B=0.0

1

14

A(Ib(ﬂ*ll12|=8'DSINIEM921‘ITDZM'DEKPJlBH

=GM)®*B) )/ ITD2MeBEMeGM )

AIIH’LIIZ'IMfllIZI=IlUFS.EHPZS—
81=IIEHPZS-UFIS‘BHSIIlBMSfENPZS
IZ:'IEHPZS-UFIS.GMS|IlGMSOENP?S

KX=28DSINIEMP2) sDSINIENP2) ® X1+

a5
1

"IF dN.GTe1l) GO TO 16

ATIN®L) 724K, IM+1)/72)=XX
XL1=TD2MepBNwI/{BMS+ENP2S)
XL=GM/(GMS+ENP25S}

BMS)eTOD2Me(UFSsEMP

F)eTO2MeBM
1IeGM
X2) /TD22M

KK=2'EHP2!DSIN(ENP2!'lli’!ZJITDZZH
‘Allﬂflll!*KZ,lelllZ!:*x

GO YO0 20

:

iy

'Jozn:enolnoxsopuxsosnpzs—cnsn/(anclans-POIS-BHIS-EnpszI'7

'w§

-csx-anloal:osxb(fsn-csx

25-6¥s))/TD22m

rozn=cn-cpors-puxsgenrzs-cnsloocosnucrlllan-(ans-Po:s-Pnis-'

EMP25)*DCOSHIBM))

TD22M=TD2MSBMODCOSHIBM)I+GMOOCO SH (.GM)

AL, (M¢1)/2)=(TD2MODSINHIBMS®
ACIN®II/2,1Re1)/2)2(LUFSeEMP

r

. . } .o,

CSIV¢DSINHIGM®CST)
25=BMS)*TD2MeDS INH

L

J*DSINIEMP2)/s/TD22M

lan)olu#spsu#zs-..

¥



e

‘a0 noo

"100 AlLyJ)=TENP

oo

nOO _nean non

|
|

o _axc 0. -‘;

&y

-1

1Gn5l-DSINHtGHIIIT022M
16 X1i=tl{EVMP2S- UFIS‘BHSII(BHS*ENP25)I'YDcP-aM-ocosﬂganl
. X2=IVEMP2S—UFIS®GMS) /7 (GMS+ENP2511¢GH*DCOSHIGM])
XX=20DSINIEMPZ2)*DSINIENP2)*(X1+X2}7TD22M
ATIN®L} /724K, IM21)/72)=XX
T X1=TD2M*BMsDCOSHIBM) /{BMS+ENP2ZS) .
X2=GM*DCOSH(GM) /{GMS+ENP2S} -
XX=2¢EPP2*DSINI(ENP2)®{X14+Xx2)/7TD22M
ALIN+1L)72+K2,t+1)72)=XxXX
20 CONTINUE
DO 30 M=1,1
TEMP=A(M,I~1])
A(H,I-1'=AIH'I'
A{M,I)=TEMP .
30 CONTINUE : . O
CALL DETERM [A,1,DETI] :
> PRINTAL ) :
31 FORMAT|'1',1ox.'xxxxxxxxxxxxxxxxxxxx',1ox,'E~o',1ox,
1P XX XXX XEAXXXEXXX XXX XXX}
STOP
END

SUBROUTINE DETERM (A,N,DET) : :
..+ IMPLICIT REAL®S(A=H,0~2)
- "DIMENSION A(99,99) yX(99) ,EM{T5),ENL{7S),EP(75)
SIGN=1, , :
. M=N=21 . . 7 . .
* LASTEM=1 : )
. START OVERALL LOOP FOR(N-1) PIVOTS /
L

00.200 1= 1,LA57 o -

-«

FIND THE LARGEST J;HAINING TERM IN I-TH COLUHN FOR PIVDT

. . .
- Tr I

-, 00. 50 K=I,M.
‘TERM=DABS{AIKI})

IF {TERM=BIG)50,50530 CL E
BIG=TERM. ; . - T
L=k - ) _ . oL .
.CONTINUVE .-~ - -

K
3

woow
L ere ¢

.

CHECK HHETHER A NON-ZERO TERN HAS BEEN FOUND
'x? laxsloo.so.no ol e L L
L=TH ROW HAS THE oxdctsr TERM=ca=IsS I=L.

-
o

IF (I-LIQO 120.!0

I 1S NOT EQuaL Tg L,SbITCH ROVWS I AND L

..

D3 100 J=1,N
TEMP=ALI4J) . S
“l.-"—“l—,u"' ' s o © .

. Now srAnr PIVOTAL Reoucrxou . L ‘ ;
126 PIVOTS AtL,n L e B

Y

K

)
i
j
)
)
-3
|
I
'




n 0o 0ono

ano o

0NN

fnonn non

N0 000

200

nno aan

400

450

'Soo

550

Te -”_" o -432~

NEXTR=1I+1
FOR EACH OF THE RUOWS AFTER THE I-TH

DO 200 J=NEXTR,M -

-MULTIPLYING CONSTANY FOR THE J-TH ROW 1Is

CONST=A[J,I)/PIVOT
NOw REDUCE EACH TERM OF THE J=TH ROW

DO 200 X=I,N
A(J,Kl:AlJ,Kl—CONST'A(I,Kl

Tl

END DF PIVOTAL REPUCTION—- PERFORM dACK SUBSTITUTION

-~
v

M=N=-1 o _ b

N e

DO 500 I=14m [\ . L

IREV 15 THE BACKHARD INDEX GJING FROH M BACK Rs 1

. /
GET y(xﬂEVJ IN FREPARATION \

YSALIREV,N} / ‘ ’ .
IF (IREV-M) 400955004400 : .\

IREV=H+1=1 . - : L \ .

NOT WORKING ON LAST ROW,I IS 2 DR GREATER

DO 450 J=2,1 . T .

-WORK BACKWARD FOR Xl&l.XlN- l---ﬁ--SUBSTITU]ING PREVIOUSLY ..

FOUND VALUES

ENt1—-y
v Y-AIIREV.KI-lel

" FINALLY,COMPUTE X(IFEV] .
X{IREV)=Y/AUIREV,IREV)

FIND AND PRINT EM,EN,EP,AND P¢
L=(N=11/3 :

00 550 I=1,L
S Jz2er-1 ' E

PR!NTGOO,J

FORMAT {*=* PN ER(4),P

(J)
I2,3xX,%p=" '12 SXyt
05’5l|'EP( |12’.'



+

s§01

6§01
602

603

04

—433+

PRINTGOI

FORMAT(%1°,30X, "THE ANTI- SYHHETRIC MODE SHAPE DATA AREZ',7777)
CALL SHAPE (EM,EN,EP,P)

RETURN.

END

SUBROUTINE SHAPE (EM EN,EP L3

IMPLICIT REAL®2(A~H, o-Zl

COMMON Z2,PHI,PI PHIS,PDI,PDIS,PHIN.PHINS UFS,UFIS,ALMDS, csx,x K1,
1KS

DIMENSION bl(21,21l,!2(21 21l,h3121 211,&4(21.211.&(21,21!
1,EMIT5) ,ENTITS) ,EP(TS]) . . ] .
KS1=KS+1 , o .. - - S
ETA=0.0 : ‘ L ' T
DO 650 I=1,KS1 P ' : . ’ Y
‘P5I=0,.0 . - ' -
DO 640 J=1,KS2 o ' , R o L
411=0.0 : o o ) . A
W22=0.0 . L . o

Ww33=0.¢

d44=0,.0

DO 6§20 NS1,K1,2 . ‘ ' .
ENP2=N*PI/2.° ' : .
ENP2S=ENP2ENP2 - . B ’ .
8NS= PHINS'IENP25+ALMDS'PHIS) -
BN=DSGRTIBNS]) : .
X1=ALMDS*PHIS=ENP2S ' -
IF {X1.LT.C.0) 6O TOD 605 - - C
- GNS=PHINSeX1 e S
GN=DSQRT(GNSI : : .
TDIN*GNODCOSIGNl'lGNS#ENPZS'POIS‘PHINSII(BNlDCOSHIBNl‘IBNS —ENP2Se "
1POIS*PHINS))

TD1IN=BN*TD1IN*DCOSHIBN)+GNSCCOS(GN]

TDAP=DCOSHIBN) /DCOSLGN) . : -
T.D121P=BN®*DSINHI(BN)I*GASDSINIGN}*TO1P - . , oo
TDIL=—BN*DCOSHIBN) /{GN*DCOS(GN} I
t011L--2-051N(En92-cszlItauoleus-Poxs-PHxNSOENPle-Dcosntsul-
lTDIL'GNO(GNS*POIS‘PHINS'ENPZSI'DCOS(GNIl ] .
IF (EVA.EQ.0.0).G0O TO 602 ‘ : o ¢
"IF {PS1.EQa0.0) GO TO 6023 '

Xd2= ENlNl‘I701NODSINHIBNOPSII+DSINIGN'PSIIl'DSINlENPZ‘ETA)lTDlIN
Adaz= POTDIIL‘tDSINHIBN'PSIIotclL'DSIN(GN‘PSI!l‘DSIH(ENP¢'ETAI

IF (P51.EQe1.¢C) GO TO 601
XWdI=EPIN)*(DCOSHI (1~ Psxl-aNl TDIP#DCOSI(I PSII'GN)I'DSIN
L{ENP2SETA}/TD11P o

60 TO 604 S

Xe3I=EPIN)® (1=~ TDlPl‘DSINIENPZ'EfllITOIIP -

G0 YO 604 ' .
Ad2=040 . - —_— . ‘ . - T
. X43=0.0 . : _ : S L
"‘=°.° . . ) - . v ’ .

‘6D TO 604 - : - e .
XWd2=0.0 - : :

Xeaz=0,0 ' ) e

Xd 3= EPIN!‘IDCDSHIBNI-TDlP'DCOSIGNIl‘DSINlENPZ'ETAIITDilP
W2(I4J)=W224XN2 _ ] o _
W3tIy2)=w3deNw) o : o R S . > .
WAlIod)=WobeXwa - T : - FUE .

‘W22=d2(1,4) - ' . T

v3IsW3{I, N - ' L T o, - _
Weh=wall,yd) L . Lo . e



GO TO 620 -
605 X1=-x1
" GNS=PHINSexj3
GN=DSQRT LGNS} .
IF (BNS5.GT.22) GD TO 614
6 TDZN:GN‘IPOIS'PHINS'ENPZS—GNS}-DCOSH(GNJIIBN'IBNS “POIS*PHINS®
1ENP2S) *DCOSHIBN) ) ‘
TD22N= rozu-au-ocosutau:¢cnsocosntcul o
TO2P=DCOSHIBN)}/DCOSHIGN) . o /
. TDZZP:BNODSINH(BNI—GN'TDZP'DSINHIGNI : -
TDZL:-BN‘DCOSHIBN!IIGN‘DCDSHIGNI) l . !
rozzL--zoosxutenpzocsxn/(5~-|ans ~POIS*PHINSSENP25)8DCOSHIBN) + ;
1rozLoc~-tc~s PDIS‘PHINSOENPZSI*DCDSHIGN)I .
IF (ETA.EQ.0.0) GO TO 607
IF IPS1.€Q.0.0} GO YO 608
Xw2= Entnao(ro:uooslNh(au-PsxnoosxuuccuopsxniGBSIN(ENPz-ETAlATozzN
XU4=P'TDZZL'IDSIHHIBh'PSIl#TozL‘DSINHIGN'PSI]IODSIN(ENPZOETAlf
IF (P5I.EQ.1.0) GO TO 606 /
X3z EPIN)‘lDCOSH(II—PSIIOBNI-TDZP'DCOSHIll—PSI)'GNIl‘DSINIENPZ'
"1ETA)/TD22P - s /
_ GO TO 609 : !
608 X#3=EPIN)®(1~ TnzPl-DSINIENPZ‘ETAlITozzP‘_ /
" GO0 TO 609 . /
607 Xv2=0.0 - /
" XW3z0.0 .o’ - \ 7
XWé6=0.0 _ . - . . /
GO0 TO 609 . : . : .
6§08 XW2=0.0 , -
Xwaz=0.0 L Y.
© - XW3=x EPlNI‘(DCDSH!BN!-TDZP'DCDSH(GN!l'DSIN(ENPE'ETklITDZZ#
609 w2(I,J)i=w22+¢xw2 , S '
. W3t JI=w33exwd . !
Wallod)=Whéexya - : ' /
¥22=W211,J9)
W33=wI(I,J)

vhATWAII,J) : . o/
GO TO 620 /
‘610 TO2N=GNS{POIS*PHINSSENF2S— Gus)icaN-:ans-Poxs-PHINS-en 251))

T92L=-BNIGN
. 1—-2.DSIN|ENPZ.CSI|
ca= BN.lBNS-POIS.PHINS'Ehpzsl
CI=GNe® {GNS- POIS‘PHINS‘ENPZS'
TD22L= CIIIC2+TDZLCCJI
IF (ETACEQ.0,.,0) 63 TD 612
IF (PS1.EQ.0.01} TO 612
w B=21e0 .
‘TEST=BN=BNSPS] . .
IF (TES5T7.GV.60.0) B= 0.0
Xe2s B‘EN(N]"TDcN‘DEXP((BN‘PSI-BNl‘Bl¢DE!P(IGN.PSI-GN‘.BD’.DSINI
IENPZ.ETAlI(BN.TDZN’Gﬂl
X b= B'P‘TD?lL‘lDElPI(BN'PSI-BN"B)*TDZL.DEXPllGNNPSI-GNI-Bl"
IDSINIENPZ‘EYA'-' : B
© B=ls '. .
TEST= BN‘PSI . . '
"IF (TEST.6Y.60.0) B=0.o0 L L o Lo
-KdI3ZEPIN)eBoe [D Pll‘ﬂN‘PSIl'BT-DEKP(l-Gﬂ‘PSII‘B!i‘DSINIENPZ‘ETJ
11 718N=GN) : .o . S B - "
. .GD TO- 6§14
632 xv32=z0,.0. .
lia 0.0 o B

A

.




514

‘620

Xwa=0,0 ) . o ~\. .
W24I,J)=wW22+X¥2 : ' . . .
NMALI G JI=W3I+XWS -

YR{I ,J)I=SWAA+XYA _ . . ) ) .
W22=w2(1,J4) : - L L _ : s
w3I=W3I(I,,J) U .

wh4=waALI,JI} - : .

CONTINUE

DO 630" M=1,K1,2

EMP2=MePI/2, C ‘ S

EMP2S=EMP2EMP2 .. C Lo

aMs= PHIS‘!ALHDS+EHP2$I ) . T

-BM=DSORTIBMS]) ' S . Do .- . e

T X1=ALMDS<EMP2S5S e ) e DT

"IF {X1«LT20.0} 60 TO 525 - . " .- R
GMS5=PH]IS® X1 . ' .

- 13 S

622
624

25

1s

626

627

GM=DSARTEGMS]} - .
To:n-cnttGnSoEHPzS-POIs-PHIS|-Dc05tsn1rlnn-(ans-enpzso
1Pars-Pa151tocosntBnli . - o
TD11M= 8H'TDlM'DCOSHI8HI+GMO0COSIGM! o ‘ .
IF (ETALEQ.0.0) GD TO 622 h ‘ .

IF IP51.EQ.0.0} GO TO 622 toe

Xwi= EM&M}-troxn-osrunlnn-ETAloosxu(GnoerA):tosxulsnpz-Psx:lrox1n
GO TD 624 _ - .

Xd1=0.0 - '

witI,J)=wliexwl . . . _ . : ) - ‘
¥11=w1ll,Jd) - . ‘ Y

G0 TO 630 . . . . . R \-
X1==Xx1 . . . ’ )
GUSSPHISs X1 . ) L - . -
GM=DSOQRTIGMS) ' , ;o . : .
IF (BMS.GT.Z2) GO TO 627 ‘ .-

TD2M= GH!IPOIS‘PHIS‘EFPZS—GMS)‘DCOSH(GM)IIBMO(BMS-POISOPHISC BN
LEMP25) *DCOSHIBM)) . Lo
TD22M=TD2M*BM*DCOSHIBMI+GMeDCOSHIGM) AN

IF LETA.EQ.0.0) GO TO 626 - . : N
IF (PS1.EQ.0.0) GO TD. 626 S o
Xwis= Eulnuo|rozn-DSINHIBM-ETA1+D$1NH(GM-EtA||0051uleupzopsxllrozan ‘
G0 TO 629 _ e
Xd1=0,0 ‘ o T . .

G2 TO 629 .
rozn_cnttPoxs-ans-Enpzs-Gn5|fiau-lans-PoIsaons-EanS|l
IF (ETA.EQ.0.0) GO TO 628 , e
IFIPS51.EQa0.0) GO TOD 628 s S L - A
B=1l. ’ - ' . . T .
TEST=BM=BMeETA ) _ g o - ' .
IF ITEST.GT4.60,0) B=0,0 ‘ '
Xal= EHIM)‘ITDZH'DEXP(lBP'E?A—BM)‘B)oDEKP((GH'E?A—GMI'E!!'DSIN(
1LEMP2ePSLI) B/ IBMOTD2MeGNM])

GO TO 629 :

Xd1=0.0" M

an

wiil,J)=vilexul . , L .
.Wi1zwi(Y,Jd) , . . . .
CONTINUE : ‘ : .

il JISWLlL g en2ilqd)+w3 I J)+ual(l,y) .

IF (PI.GT.0) GO TO soo .
‘PRINT ‘35.PSIQETA,11J'IltI,J,.I J"zll.J"I’J"J‘IQJ”X’J’U‘.I'J'
FIRMAT(® =3 PST =%y F5,.3,2X%ETA =" ,F5,3,3x,%wi(%,12,%,%,72,%) =°,
‘1D12. 5.3:,'u2¢'.xz,'.'.tz.'| =*,012. 5,31,'u3¢‘.12,'.',:2,') =4,
1012 5.3!. .ﬁt.QIZ’.".Izg" =¥ ,012.547) . . :
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800 anrsss.Psx Eu,r. o W ' o
636 FORMAT(®*- ,zox: PSI = :
1elt,r2,%,%,12, =%,01 §
.. PSI= PSIOI OIDFLOAT'KSI !
~~.:640 CONTINUE : i
.- ETASETA+1. OIDFLOAT!KSI )
650 CONTINUE o
" RETURN ) i
END N
i
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LT o -y37-

c
c .
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
[ = o~ [
- € . PROGRAM 13 . . c
c ] : o c
c . THIS IS A SYMMETRIC MODE EIGENVALUE SEARCH PROGRAM C
c FOR THE RECTANGULAR CANTILEVER PLATE FREE VIBRATIGN PROBLEM, c
c WITH SYMMETRICALLY DISTRIBUTED POILNT SUPPORTS ON THE LATERAL c
c SURFACE. {ONE POINT SUPPORT ON EACH SIDE. OF YHE PLATE czutnAL,FMa\g
c AXIS.) : ' _ '
c . - _ : c
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
c : - : . N
[ e -
qccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccecccc
c s ‘ : M _ ‘ b
€ USAGE 3 THE FOLLOWING VARIABLES MUST BE PROVIDED; c
-~ T 1o-'K = THE NUMBER OF TERMS TG BE USED IN THE r
c o - . : -SERIES INVOLVED. FOR 5 DIGITS ACCURACY R
€ L s - g USE Kk = 3o, c
N W Tt . T : . ) C
S - 2.- U = 0 TO 1, PROVIDING THE DISTANCE BETWEEN c
C T _ - THE CONCENTRATED FORCE(PGINT SUPPORT) C
C AND THE PLATE CLAMPED EDGE. AXIS DIVIDED c
- BY SIDE LENGTH A, ﬁ c
B - . S c
-3 A = € YO 1, PROVIDING THE DISTANCE BETWEEN c
[ 4 ) THE CONCENTRATED FORCE(POINT SUPPORT) c
c. - : AND THE PLAYE CENTRAL AXISDIVIDED BY ¢
e A . ‘ SIDE LENGTH Ba . Vo c
c’ by e . . B ) l'f i . . ' . c
i ¥ . fa= PHIR = 2B/Ay IS THE FULL PLATE ASPECT RATIO, c
c : ’ ; . ; C
C ~.Be= ALMDS = AN INITIAL STARTING.VALUE FOR THE EIGEN- C
c -7 K . " VALUE SEARCH. 4 . : c
c . ’ . “\ - ’ - { ‘l T c
S - T Se= DLIM "= A FINISHING OREIGENVALUE SEARCH ENDING c
c - - : LIMIT. IT- INSTRUCTS THE COMPUTER wHEN TO c
. -3 . HALT EXECUTION, . c
C . S . . Y ; c
L€ i, . 7e~ DEL = EIGENVALUE INCREMENT c
[ . e iy L : c
c T . 8e= POIX = POISSON'S RATIO. B
c- P . - - . ‘ . c
. cccCcccccccqcccccccccccccccccbcccccccccccccccccccccccccccccccccccccccccc
c .‘ ) - . ) .
IMPLICIT REAL®S(A=H,0~2) - ) S
ODIMENSION A[99,9%) . -
i KsrrreeePRRRYR?YRYRYRIOY ” .
22=3800 8
oL YSTITTITRTROYETNITORRYTIIIYITIRIOYL
UarrrrrrrIYIITIRYRREYYYIYIROY Y . .
PHIR=T1Y22I0P2YR2TYIYTYR?Y? oo : -
PHI=PHIRZI2, .
PRINTS50,PHIR, KyUyV g 2 - ‘
50 FORMATI®1* ,6Xx,'PHIR SOy FBabyE Xy 'K =V TA,EX, =V yF8eb,y6X,
1‘U.='.Fl.&.lllll . ’ C . i .




Kiz2sK=1 ‘ : Lo

. C=1, . 4 ' o :

P I=h *DATANIC)

, PHIS=PHISPHI o ’ ; : o

v - POI=YIYTRYRRYIYITTIYIYIIPRINCYLYL ‘ : e o . .

. i POIS=2-P0O1I : .. - L.
PHIN=1./PHI * . ‘ : o - : :
PHINS=PHIN®PHIN _ . . .

., UFS=PQISPHIS ' - S Co o :

' UFIS=POI*PHINS ' - - _ ‘ "
I=3eK . . . .
OLIM=T2ITIIIITI]? S :
‘ALMDS=111TITTYIDY?

“\" . DEL=tTIMIYIIIYY?

1 CONTINUE

€ INITIALIZE THE MATRIX A ‘ _ C o .

c e . - o

vl s
-y
E )
O‘.o.ﬂ
(LR ]
L
o
LR ]
L R ]
L A X

cL=I+1 ) -
2 DO 2 M=1
~. DO 2° N=1
A{M,NI=0O o
-2 CONTINUVE : .
- DD 3 N=1,K - - :
3 AlN*Z'K,N*Z‘Kl——l. ' .
DO 10 M=1,K1,2 . ;
DO 10 N=1,K _ T . : L N
JN=N=1 . . . t‘ M
EMp2= M-PIIZ.- . ‘ oL : .
EMP2S=EMP2sEMP2 : L
. ENP=JNepPI ' ' ' A
ENPS=ENPSENP
BNS=t1. IPHISI'IENP'EAP+ALMDS‘PHISI
BN=DSQRTIBNS) ‘ , e
X1=ALMDS®*PHIS=ENP®ENP X . . '
IF {X1.LT«0.0) GO TO" 5 ‘
GNS=(1./7PH1S5)*x1 "
GN=DSORTIGNS) ‘ .
- X=POISSPHINSYENPS T
. TOL=(BN® {BNS— =X} *0COSH{BN))/IGN® {GNS+X) ¢DCOSIGN))
. . TD1iP= DCOSHIBNIIDCOSIGNI . <.
) pL=1.0
IF 'N-EQ 1.01 pL=2,0 . . )
ALN=DCOS{ENP®Y) *sDCOSHIBNS [1~ Ul)IlDL'PHIS'PHIS‘lBNS#GNSl.BN‘
1DCOSHUIBN))
B1N==DCOSIENPSV)*DCOSIGNS (3= ulIIIDL-DHIS-Pnzs-la~5+cn=l-GN-,
10COS|GN)I -
CiN= DCOSIENPOVIUDSINHIBN‘UlI(DL.PHIS‘PHIS'(BNSOG&SI‘BN.DCOSHI N}
DIN—-DCDS(ENP‘VIODSIN(GN.UIIIDL'PHIS'PHIS'IBNS*GNSI'GN.DCOSIG 1)
X=UFIS®ENPS o ", \
TD11N=BNPDCOSHIBN)+TOD1*GNeDCOS(GN])
FD11LP=BNSDSINHIBNI+GNSTDLIP*DSINIGN)
IF {(M.GT.l.0) GO TO & :
A(L.Noxl-tDSINHlaNtunotolaosrulGNtUJl-DCOSIEuP-v)tToliu
_AtL.NfZOK)-tocosutaﬂtlx-u:1-701P-ccoslGn-tx ulli'DCOS(ENPOVllfbllP
o AINE*K gN*KI=({UFISeENPS~ BNSI'DSINHCBNIO TD:tlUFIStENPSocNSl-
10SINIGN)})»ZTD11N -
ATNS2SR N¢K )T ({BNeTD1GN) /TD11N ' : :
¥
Al

s L . L -
oL - ) -
P +)

NeK Ne2 oK)= (xo {1~ TDIPI-BNS-GNS'TDlPII?DIIP '
N#K sLI =S {X-BNS)FSCIN+*IXN+GNS)I®DIN N -



.'T022N“BN‘BCOSHIBNI+TDE'G&'DCUSHIGN}

~439-

—_

AIN+2OK,L)I=ALN®*BN+BIN*GN
X1=(IENPS—UFS*BNS)/IBNS+EMP2S) ] *BNSDCOSHIBN)
X2={TD1* LENPS+UFSeGNS)/IGNS—EMP2S) }*GNeDCOSIGN} -
XX=(DCOSIENP)*DSINIENP2) /TD1LN)®LIX1-X2) :
AlIM*1)Z72,N+K)=XX%2,0
K1=lIENPS—UFS®*BNS) 7 IBNS+EMP25S)1DCOSHI{BN]
X2={TOLP* (ENPS+UFS*GNS}/7IGNS~EHP25))*DCOSIGN)
"XX=2*DCOSIENPI®EMPZe (X1+X2)/TD11P
AlL{M+1])1 72 ,N¥2*K]1=XX

GO TO 10 .

Xl==X1 ;

GNS={1l. IPHIS]'XI

GN=D5QRTIGNS)

X=POIS*PHINS®*ENPS

IF [(BNS.LYV.22) GO YO &

TJD2=BNe (BNS— XIIIGN‘(X =GNS))

TD2P=1.0 . .
X=UFISSENPS ‘ ' o
TD22P=BN-GN

TO22N=BN+TD2*GN

oL=1.0

IF (N.EQs1.0) DL=2.0

A2N= DCDS(ENP'VIIlDL'PHIS'PHIS'(SNS-GNS)'BN!
BZN‘—DCOS(ENP.VIIIDL‘PHIS‘PHISOlBNS ~GNS5) *GN)
C2N=DCOS{ENP*V) 7/ (DL*PHIS*PHISs [BNS=-GNS}®*aN)
D2N==DCOSIENPSY )} s{DL*PHIS®PHISS(BNS~GNS}®GN]}
IF (M,GT.2.0) GO TGO 7?7

8=1.0

"TEST=BN=BN»*U

"IF ITEST«aGT.60.0) B=0.0

AtL.Nona-atloExpltau-u a~ise|+Toi;gz}P(is~tu-cN1-e:|-ocustE~PtV)l
1U{BN+TD2*GN) . T
B=1.0

TEST=BN®U

IF (TES5TaGT.60.0) B=0.0
AngN*Z'KI-B‘(DE!P(l—BN‘U)'Bl—DEXPlI—GN’UI‘BIl‘DCOSlENP’VIIlBN GN)
A(NiZ'K,LI-B‘lAZN‘BN'DEXP(I—BN‘U)'BI*BZN‘GNODEKP(l GN.UI'B)I )
"B=1,.0

TEST=BN=B8HNey

1IF {TEST«GT.60.,0) B=0,.0
AIN#K,LI-B‘(lX-BNSl'C2N-DEXPIIBN'U-BNI‘B!OIX-GNSI‘DZN'

" 1DEXPIIGN®U~GN)»B))
T ALN*K G NeK )= IX=BNSH+TC 2% (X~ GNSIII?DZZN'

AIN02'K NeKI=0.0

AIN+K , anz-rci-o 0 _ S ' L

GO To 7

.TDZ—IB&‘!BNS-X)'DCOSHIBNlIIIGN'I!—GNS!'DCDSH(GNII
TO2P=DCOSHIBNI)F/DCOSHIGN) .
X=UFIS®*ENPS

TD22P= BN‘DSINH(BNI-GN-T02P‘DSINHIGNI

PL=1.0

IF ll’EQ.I.OI DL=2.0
AZN'DCDS(ENP'V"DCDSHIBN'II—U]lIiDL'PHIS‘PMIS‘(BNS-GNS)-BN'
L0COSHIBN) )
BZN'-DCOS(ENP‘VI‘DCOSHIGN.‘l—UIIIIDL‘PHIS‘PHIS'(BHS-GNSI'GN.

" ADCOSHEGND )

C2N= DCDS(ENP‘V!.DSINHCBN'UIIIDL'PHIS'PHIS.IBNS GhSl‘Bh‘DCOSH(BNll

DZN--DCOSIENP'UI.DSINHIGN.UIIIDL‘PHIS'PHIS‘lBhS-GNSI‘GN'DCDSHIGNIl

IF lH GTe«1l.01 GO YO »



10

"1 _%DSIN UGM))

'-n81H=DSINCEMP2'Ul'DCOSIGF.ll-
'C1H=DSINlEPP2'Ul‘DCOSHlBM‘V

.

'AIL,NOKI=1QSINH{BN‘U)+TDZODSINHIGN‘UIﬂ‘DCOSIENP'VIITDZZN
AIL,N02°K|=IDCOSH(8~-(1-ul)—TDzPsocosulGhvll-U)3)-oc05(ENP°vl/
iTo22p
A(N+K,N+Kl=llx-BNSlODSINH(BNlOTDf'lx—GNSl'DSINH(GNIIITDZZN
AIN+22K, N+XI=(BN+TD28GN) s TD22 N :
A(NfK,NfZ'KI:(UFIS'ENPSO(1—TDZPI—BNS+GNSOTDZP)ITDZZP
AUNSK, LI = (X=SNS)*C2N¢ IX~GNS})eD2N
AUNS2OK L )=AZN*BN+B2ZNRGN

G0 TO 8

X1=llENPS—UFS‘BNSlIlBNStEMPZSII'BN
xz;l(ENPS—UFs-GNSiItcus+eﬂpzs|locuoroz
xx=(DCOSIENPl'DSIN(EHPZ)I?Dzzhl'ix1+x21
AlIM+1)/72,N+K)=xxs2,0

X1={ENPS-UFS®BNS)/(BNS+EMP2S)
xz:(ENPS—UFS'GNSIIlGNSfEHPZSl‘
xx:z‘DCOSIENPlOEHPZ‘I?l—x2)ITDZZP

CALIMeLIZI2  Ne2 oK) =xx

G0 TO a0 N '
X1=l(ENPS-UFS'BNSlIIENS+EHPZSIl‘BN'DCOSH!BN)
x2=(lEhPs-uF5tGNSlI(GNSoEnPZSlI-GN~DCOSH(GN|-roz
xx:(DCDSIENPl-DSIN(EHPallrozzN)-lx1+x2) ‘
-"Al(ﬂfl‘llZ,N'H(l:xx-Z.O .
x1=(lENPS-UFS'BNSII(BNS’EHPZS!)-DCOSHIBNl

fAXZ:(TDEP‘(ENPS-UFS‘GNSII(GNS#EHPZSI!'DCOSH(GNI L ST

xx:thCOSIENPJ-EMPz-lxl-lelTozzP‘
ALIM+TI 72 ,Ne200)=xXx . -
CONTINUE :
DO 20 NZ1,K : -

DO 20 M=1,Kk1,2 , -

 IJN=N=1

ENP=JNsP]
ENPS=ZENPSENP

EMP2=Mepl/s2,

EMP2S=EMP2¢EMP2 . :
BMS=PHIS® (ALMDS+EMP2S}
BM=DSQRT{BMS) o - - : : .
K1=ALMDS=EMP2S . : , ' . *
IFIX1.LTe0.0) GO TO 13 ' ' :

GMSZPHISe X1 L .
GM=DSQRTIGMS)

7LIBMS+GMS) *BMeDSINH]
((BMSeGMS) eGMEDSINIGM
MS+GMS)®BM3DSINH({BM) )
S+SGMSI*GMIDSINIGM) ) .

INH(BHIIIIGMOIGMS¢PDJS'PHIS!EHRZSI

ALM=DSINIEMP2oU)eDCOSHIBMS (3 BM) )
¥
)

01M=DSINIEPPZ‘U)'DCOSIGM‘V}

v
}
(
74
701=IEF‘IBMS-POIS'PHISUEnpzs .

-V}
vidrs
riileg
{ttam
}YeDs

TO1=TD1s{~1)

’»rox;:auoosxnnlbnl-to1ocn-osx~tcul

.!X:GIBH'DSINHIBMIIIIBHS#ENPS)@TDI'GH'DSINIGH)ICGHS-

'“'.f&;m-£~95|11205npz-oc0515~9117011 . R

"IF 1JNGGT.0.0) GO TO 11 .
XX=XX72

. AENe2O K, (MeL) /2)zRx : - .
,.x1=:|Enpzs-urxs-ansy/cansoenpss:-an-ocosue~p)-nsxnalan)

'la:leHPES'UFISOGMSIIlGPS-ENPSlIOGH.DCOS(ENPl'DSINIGH[‘?D;

L KK=(X24X1)820DSIN(EMPZ) 7 TDs 1

i!&=lﬁ¢05ﬂlBH'VI+TDIODCOSIGP‘Vll'DSINlEMP?'UlITDIi e oo

" IF (JN.GT.0.0} GO TO 12
o RREXNLZ . : :
'“AlIHOIIIZ.LI=IUFS‘EMP25-QHSl'C1H0lUFS‘EHPZSQGMS1001!

» ) . ) . .\. . —~



12
12

Fe s

14

1s

"C2M=DSINIEMP2oU)I*DCOSHIBMO®V)/ [ (BMS~GMS)*BM*DSINHIBM) )

XKL= Z'DSINIEMPZI'DCOSIENP)’111¢X211T022

XX1=xXx172

"AU(M®1372,L)=(UFS*EMP25=BMS) 3 C2M+(UF S®EMP25—GMSI®D2M
'sz-llzntccosnlBHOVI#BZH'DCDSH(GM'V)I‘DSIN(EHPZ‘UI
ATLLITACL L) +XX2

1GMS) *DCOSHE{GM) ) /TD22 . .

 RX=XX/2

D2M==DSINIEMP2%U

“4h1-

Xx2= (AlH'DCOSHIBH‘V)+BIP‘DCOSIGH'V!)'DSIhIEFPZ'UI
ALy LI=ALL LY *+XX2

AlIM+1) 72, (M+2) F2)1={ [UFS*EVP2S~BMS)*DCOSH(BM)+TOD1{ L
LUFSSEMP2S+GMS)I*DCOSIGMITI /TD 11 : i )

ATI+1,({M+1) /72)=XX4 “
AINe®K, [M+1} 7215 XX
GO YO 20

X1=-x1,

GMS=PHIS® X1 ,
GM=DSORTIGMS]) ' : : -
IF {(BMS.GT.22) GO TO 15 .

TD2={8Fe (BMS—POISCPHISSEMP2S) SDSINHIBMI ) * (- =1} /(GM®{GMS=POISS

IPHIS®EMP2S)*DSINHI(GM])

TD22=8M*DSINHIBM) +TD2%GM*DSINH[GM) ' o S
A2M=DSINIEMP2eU)®DCOSHIBM® (1—V}) /({BMS—GHMS)eBMeDSINHI{BM) } -
B2M==DSINIEMP2OUYSDCOSHIGMS (1=V) } 7 ((BKS~GMS)sGMSDSINHIGM) }

D2M=~DSIN{EMP2*UI *DCOSHI{GM*V) /{{BMS=GHS) SGMSDSINHI{GM)) - ' ' v
X1=BMSCSINH(BM} 7 {BMS+ENPS) - . : S

., X2=GM*TDZ*DSINHIGM) /IGMS+ENFS)

XX=20DCOS(ENP)®EMP2% [X1+X2) /TD22 ' o
X1=({EHP2S-UFIS®BMS} $BMeDSINHIBM) /(BMS+ENPS) :
X2=(EMP2S—UFIS*GMS)®TD2¢GM*DSINHIGM} /7 (GMS+ENPS)

IF (JN.GT,0,0) GO TO 1s -
XXS-IDCOSHlBMOVI¢T02'DCOSHIGM-VlI‘DSINIEPPz'UIIT022
AlI+1,iM*1)/2)=XXE

XX=XX /2

A((H+1IIZ.IM011121-IIUFS'EVPZS-BHSI‘DCOSH(BH)+TDZ'lUFS'EHPZS—

A(Nozox,tno1112|-xx : : )
AiNeK ,tMe2) 7218 xX1 i . .

GO TO 20
toz-lav-(aus—Poxs-Puzs-EanSI1:(-111lsn-tcns-PoxsopnxsoEn9251l
TD22=BM+TDZOGM

X1=BM/{BMS+ENPS)

X2=GM*TD2/(GMS+ENPS)

AX=2%DCOSIENP)IPEMP2e (X14X2)/TD22

X1=lENMP2S=UFIS*BMS) *BM/ {AMSEENPS) - . :
X2=(EMP2S~UFIS%GMS)#TD2e¢GM/ (GMS+ENPS) . " T ‘ -
Xx1= z-DSINIEMPZItDCOSlENP)-|x1+x2)lrozz . ‘ ‘ o :
IF (JN.GT.0.0) GO TO 214

XX1=XX1/2°
D= an-(paxs-anSoevpzs-ans:t(cv-(sns —POISEPHISEEMP25)) :
B=1,0 . -,
TESY Er-BMeyY _ : L : : o :
‘ATESTeGT460.0) B=0,0 - L e
xxs BS(DEXP ((BHOV=3M)eBI+DDEXP(IGMoV~ GMI‘B))‘DSINIEHPZOU!I V-

1(BMeD*GM) _ ,
ACI+1,{Me2)72)=XXE S e
AUIMeL)72,1Me3) /2) '

ursoevpzs-aMS|+roz-(urs-vnpzs GHSllltozz -
(BMS=GMS] ) . , ' L

={l
AZM=0DSINIEMP2sU]) 7 BM»
(GFe{BVMS~GMS)} ; o o L
Bmw . . : .
LG

r

B2M=~DSINIEMPZ2*U)/

C2MZDSINIEMP2aU) /7 L tBMS~GMS L)
| IV

¢{BMS=GMSI) . .



. ~8=1.0
hPI TEST=BM-BMey
L o IF (TEST.6Y.60.01 B=0.0
, AE(M+1112,LI—BOIIUFS'EHPZS—BHSl'CZH‘DEXP((BH'V -BMien) e
ST 1LUFSeEMP25-GMS) *D2MIDEXP ((GMeV—GM) #8) )
© v ... TESTSBM—BMasy
" IF (TEST.LT.60.0) GO YO 16
xx-(AZHIZI'(1+DExP(—2'BH.VIlleZMIZI‘IloDEXPI-Z'GHOVSI
- GD TO 17
16 xx= lA2H!2l'11+DExPl2‘IBHOV-BMI)leBZHIZI'll*DExPIZ'(GMOV-GH 1)
17 " AlLyLIZAIL,L)eXX :
. 60 TO 14
20 CONTINUE
CALL DETERM [A,L,DET)
. PRINT110,ALMDS,DET '
‘110 FORMAT(® 8, %A MDsS=%,F12, s,1ox.!DET *sD20.5)
: ALMDS= ALHDSGDEL .

. IF [ALMDS.GT.DLIM) GO ro 21
. 60 YO 1 : :
21 CONTINUE _ . . . ;-
: ' . STOP : . : ' '
AN _ ¢ END . ‘ C .
SUBROUTINE DETERM (A,N,DET)

IMPLICIT REAL®8(A=-H,0~2) - S _
DIMENSION a(99,99) . _ : . ) -
‘SIGN=1, ‘ ' ‘ : ' -
LAST=N=1

"1srnar OUERALL LODP FCR(N 1; PIvOots S
DD 200 f=1,LAST o

,.FIND THE LARGESI REHAINING TERM IN Y-TH COLUMN FOR PIVDT

—_—

e ;n‘-'ﬂ_-azc-o. Lo 3 e K S S .

nan ano

‘D050, K=I4N - _ Co S Co
TERM=DABSIAIK,I}) ‘ R S
IF": ctﬁhu-axclso.so,ac c

[}
o
o ..

e . BICSTERM . :
S LK - : . L - T
- ' CONTINUE ° S : . : ‘ :

»
-

'CHECK hHETHER A NON- ZERD TERM HAS BEEN FOUND o .

- . - *

8 -

'”IF IBIGIOO 50,80
L=TH ROW HaAS THE BIGGEST TEPH--—-IS I-L

IF (I- LISO.IZO,SO

nO Nno- oho

1 IS NGT EQUAL TO L,SYWITCH RO&S I AND L . ..
SIGN==-SIGN : : o S
DO 100 J=1,N e T -
TEMP=ALTyd) : : ; ’ -

AtTed)=A(L, 0 . S
100 A(L,J)=TEMP . o s

c
C H_HBE START PlVOTAL QEDUCTION
c

-

120 vaor-atr.xn ' o T o



OO OonNo. Nn

non

200

300

60
61

H
v
LI
.

"MULTIPLYING CONSTANT FOR THE J=-TH ROV IS

D0 200 K=I,N

"DET=SIGN

-4 3~

 NEXTR=I+1

FOR EACH OF THE ROWS AFTER THE I-TH

D0 200 J=NEXTR4N

CONST=AlJ,I)/PIVOT
NOW REDUCE EACH TERM OF THE J-TH ROW

-

[

AlI4K)I=ALI,KI=CONSTOALL,K).

END DF'PIVOTALVREQUCTION———NG& CdHPUTE.DETEPHINANT

00 30C IT1,N

DET= DET'A1I,I|’1°. '

GO TO 61 . ‘ : . ' v
DET=0. - ' ’
RETURN

END A ' .
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PROGRAM 14 - .

C

C
' C
’ THIS IS A SYMMETRIC MDDE SHAPE PROGRAM FOR THE REC- =
" TANGULAR CANTILEVER PLATE FREE VIBRATION PROBLEM. WITH POINT C
- SUPPORTYS SYMMETRICALLY DISTRIBUTED ON THE LATERAL SURFACE OF c
THE PLATE.(ONE POINT SUPPORT ON EACH SIDE DF THE CENTRAL AX1S) c
. . . c
c

nnnnnnnﬁnnén
i .
I

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC?CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

.

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCdC‘
. : ' ' <
Cc

[t R N Ko Ny

USAGE : THE FOLLOWING VARIABLES MUST BE PROVIDED;

" le=.K = AS DEFINED IN PROGRAM 13. |

2.~ VU . .= AS DEFINED IN PROGRAM™ 13.

T 3.='V. . = .AS DEFINED IN PROGRAM 13.

.. 4.~ PHIR = 2B/A FULL Pﬁhfe ASPECT RATIO.
'5.;'A;Mos = EIGENVALUVUE.

}-; R ;-,ﬁ.é KS ié:uunuza‘or POINTS AT WHICH THE DISPLACE-—
- C S : MENT W IS REQUIRED. , ‘ : ‘

C
c
C
c
C
c
C
C
c
c
c
c
C
o o c
] . " Te=-POI . = POISSON®S RATIO.. - *. c

L : . ) . . ‘ : c
CCQCCCCCCCCCCCFCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCQCCCCtCCCCCCCCCCCCCCC

T

‘Amanonnnnnnonananan

~.  IMPLICIT REAL®S8{A=H,C-2} _ : |
- COMMON Z2,PHI,PI,PHIS,POI,POIS,PHINGPHINSUFS,UFIS,ALMDS UsVyKoK1,
. 1KS . _ r
" DIMENSIO

“e -
-t P
" wd

L ™
) gy
L N
- -
e
- - D
L -]
LR N
L

o e

~

PRINTSO,PHI 1 . _ o . '
10, HIR ='.Fn.5.1ox,'n-;'.ra,;ox.'csxd=!,ra.ﬁ,111/l

50 FORMAT(
. Kli=2eox=]
c=1.,
PI=4.*DATANIC) . :
PHISZPWI®PHI ‘
C POISTYRTIITRRIRYRIEERYITIQIIDY oo
St °0IS=2-POX _ { - .
Coy . -PHIN=1./PHI v oo
' . PHINSZPHINSPHIN o
UFS=POISPHIS , S A : : S
UFIS=POISPHINS CoL . L ),



c
. €

JIN

I=3eK .
ITIALIZE THE MATRIX .A

=TI+l
DO 2 M=
DO 2 N=
AlM,N)=
CONTINUY : . L i, : . .
DO 3 N=1,.K ) - : - . S - _ .
TAIN+2%K N+2*K)=~1. ‘ ) o . . . .
DO 10 M=1,K1,2 : 7 ' '
‘DO 10 N=1,K. : .. ' L -
JN=N=1 ' : : s R
EMP2=M*PI /2. ' - S . SR
EMP2S=EMP2%EMP2 . ‘ ) ,

ENP=JN*PI ' : S o
ENPS=ENPSENP . .

BNS= l1-IPHISI‘(ENPOENP*ALPDSOPHISI

EN=0SQRTLIBNS)

X1=ALMDS®*PHIS—-ENnPe® ENP : ‘ .
GNS=1l1./PHIS}*Xx1 . ’ .
GN=DSQRTI{GNS)

X=PDIS®PHINSS®ENPS

TD1= lBh-lBN5~x)'DCOSHIBNIlllGN'lGNSfKI'DCOSIGN)I

TDIP=DCOSH{BN) /DCOSIGN)

1.0 . - _
1,'- . . t .
0.0 ’ " -

E

‘pLz=1.0 : S | .
JIF (NeEQe1.0) DL=2,0 ‘

"ADCOSHIBNYT)

A1N=Dcos(ENP-vlODCGSH(BN'll—UllIIDL'PHIS‘PHIS'lB?S*GNSl'BNO

BIN==DCOS{ENPeV)¢DCOSI{GN® {1~ U!II(DL‘PHIS‘PHIS‘GBQSOGNSI'GN‘

1DCASIGNI )
ClN-DCDSIENP‘VI‘DSINFIBN'U!I(DL‘PHIS'PHIS'IBNS+GNSI‘BN'DCDSHIBNI)

DIN‘-DCOSIENPOVIOD$INIGN‘U)IIDL.PHIS‘PHIS‘IBNS+GN53‘GN'DCOSIGN!I

X=UFIS¢ENPS . ®
TO11N=BN*DCOSHIBN) +TD1eGNSDCOSIGN]) . , :
TO11P=8N*DSINH(ENI+GNSTDLPODSINIGNY)

IF iMaGT.1.0) GO TO &
AILgN#K)‘IDSINH(BN‘U)*TDI'DSINIGN'U!)'DCDSlENP‘VIITDilh :
ACLyN*28K)L=(DCOSHIBN®{1-U})~-TDL1P*DCOS{GN® (1=U)})*DCOSIENP*V)/TD11P
A(~+K,~¢Ka t{UFIS*sENPS~ BNSI-DSINHIBN)+ TDl'lUFIS'ENPS#GNSl'
1DSINIGN]} ) Z7TDLIAN

AfN+2SK N+ )= (BN+TD1*GN)/TD1IN

AIN+K, hoz-x)-lx-|1arozpi—sus GNS®¢TD1P)/YD11P :
Aluox,Ll-tx-ansrnc1N+|x+ch:tD1N , N
A(N®29K JLITALNSEN+BLIN*GN ' : ’
X1={lENPS—UFS®BNS) /(BNS+EMP25S) } #BNODCOSH(BNI .

X2=(TD1* (ENPSHUFS®*GNSI/ (GNS—EMP25) ) *GNeDCOSIGN} . 3
xx-tncostzupnoosxutenpzi11011&:=cx1-x2l o

ACEMEL) 2 NeK)=XX*2.C
11-1tENPS-UFStBNSlItsnsoenpzslloucosnlsul

- X2=(TD1PS [ENPS+UFSeGAS) Z7{GNS=EMP25)) *DCD
KXS2ODCOSIENP)SEMP2o{X1+X2)/TD11P
ALTM+L) 72 4N+20K) =N K ' , e
GD TO 10 . C o - - ST S S e
LKL==X1 o e - ' , S
GNS={1./PHIS)ex1 o . : o oo . e T
GN=DSORTI(GNS) : - oD _ IR )
"X=POIS®PHINS*ENPS , : . i L .




‘ - _1;116_ . “ . ’ ‘ e
S - / .

T

- . ' ‘.

" -IF (BNS.LT. z;T*bo;xo 6 -
. TD2=BN®[BNS=X) /7 IGN* [ X~GNS) } _— K '
‘TD2P=1.0 : '
"XSUFIS*ENPS _ :
TO22P=BN-GN . L !
TD22N=BN+TD2*GN . . . B
DL=1.0" _ . .
IF "IN-EQ.1.0) DL=2.0 N
A2N= DCOSIENP®V) /(DL*PHIS*PHIS® [BNS—GNS) *BN) : :

" B2N==DCOS(ENP*V)} /(DLOPHIS*PHIS* (BNS~— GNS)*GNI,

. 'C2N=DCOS{ENP*Y] /IDL*PHIS*PHIS® {BNS=GNS) *aN)

D2N=—DCOS{ENP®*V) /(DL*PHIS*PHIS*{BNS~GNS])*GN] . .

IF (M.GT.1.0) GD TO 7 : T
8=1.0 S S
TEST=BN=BNs U

IF (TEST.GT.60.0) B=0.0

AlL, N¢u3-B-(DExP(BNtu-sN1+rnz-nExPIGN-U GNII'DCOSlENP'VlI

1IBN+T02°GNI o ) .

. B= 1.0 . ' .

TEST=8NeU
IF (TEST.GT. so.o: B=0.0
AIL,N+2'KI“B°IDEXPI—B&*UI-DEXP(-GN'U!I'DCOS!ENPOVIIGBN-GNI
Al{Ne+20K, Ll-a-(Azuoanabexp|—annU)+azv-GNODExPl— GN*U} )

B=1.0 ‘ -
TEST=BN-BNSU
IF (TEST.GT.60.0) B=04,0
AIN®K,L)=Bo L EX—BNS)SC2N*DEXP(BNOSU~ BN) ¢+{x— GNS1‘DZN‘DEXPIGN'U-GNDI

‘A(NQK.N+Kl-lx-BNS*7020IX—GNSIlITDzaN :

AIN®2OK ,N¢K})=0,0

- AIN®Kyh+2°K)1=0,0 . : :

- GO TO 7 . : ’ ‘

TO2= lBN‘IBNS—XI'DCUSH(aNIIIIGN'IX—GNSI'DCOSHIGNII
TD2P=DCOSHIBN)/DCOSHIGN]

X=ZUFIS®ENPS.

TD22P=BN®DSINHIBN}=GN®*TD2P*DSINM I iN)
‘TD22N=BN®DCOSHIBN)+TD2#GN*DCOSHIGN)

PL=1.0 ]

IF INLEQ.1.0) DL=2,0 . '

A2N= ocas:enpovnuocosﬂlau0|1 Ulll(DLOPHISOPHIS‘IBNS-GNSDOBN'

1020SHIBND B
azu--ocusIENP-V)-Dcosulsutl: U)lI(DL‘PHIS'PHIS'IBNS-GNSI‘GN!

1DCOSHIGN) ) |
C2N= DCUSIENP'VD'DSINH(BN-UIllDL‘PHISOPHIS‘CBNS—GNSiUBU‘DCDSHIB
D2N==DCOSIENPeY)I®DSINKIGNOU) Z/IDLOPHIS*PHISS {BNS— GNSI‘#N-DCDSFC

"IF {M.,GT.1.0) GO TD &
A(L,N*K)-IDSINHIBNOUl0T02.DSINH(GN‘UII'DCOS(ENP‘VIITDEZN
ATLyN#28K)={DCOSHI{BNS(1=~U))}=TD2P*DCOSHIGN® {1=U)))eDCOSI{ENPOV)/ .

‘-ITDZZP :

AINEK G A4K)IS(IX~BNS)ISDSINH(BN) +TD2® (X~ GNS)tDSINHlGN!)ITDZZN
Alu+ztn,n+nl-leuoroz-GNllrozzn
AINSK N+ 2K I (UFIS*ENPSe (1~ Tszi—ans+st-rozPl110229

CAINSK LIS [X=BNS)P*C2N+{X=GNS)I®D2N
AINS®2OK LITAZNSEN+B2N*GN - : ' B
50 YO & _ - R
RLSHIENPS=UFS*aNS) /{BNS+EMP2S) ) *BN o ) :
X2=(LENPS=UFS*GNS) /UGNS*EMP2S) ) *GN " eTD2
x=lDCDSlENPI‘DS!NIEHPZ)VTDZZNIOlxlOXZL :
ALIMSLIZ2 4 N*K)=XXO2,0

‘XK1=LENPS=UFS*BNS)/IBNS+ENMP2S)

,xz;tgaps-UFS-GNSl/(GNSoErpzs)‘

pE3

L]

4



S

IX-ZCDCOSlENP}‘EMPZ'IXl—leITDZZP
ALIMET) /2, Ne20K) =XX
. GO F¥O 10
8. X1=((ENPS=UFS®BNSL/IBNS+EMP25})%BN*DCOSHIBN) )
S X2=UIENPS~UFSOGNS) /{GNS+EMP2S} ) *GNSDCOSHIGN)*TD2 °
XX=(DCOS(ENP) *DSIN(EMP2) /TD22N)® {X1+X2)
ALIM+3)72,N+K)=XX®2,0
X1=((ENPS=-UFS®BNS) /IBNS+EMP2S) ) *DCOSH(BN) :
X2=({TD2P* (ENPS-UFS&GNS) / {GNS+EMP25)) sDCOSH(GN)
XX=2%DCOSIENP)*EMP2¢ [ X1=X2) /TD22P ) .
C AL(MeII /72 ,N+20K)=XX :
10 CONTINUE-
: 00 20 N=1,K
‘DO 20 M=1,K1,2 , '
JN=N=1 .
ENP=JUN®PI o
ENPS=ENPSENP . .
EMP2=MsPI/2. . ‘ e
EMP2SSEMP2%EMP2 . :
BMS=PHIS® (ALMDS+EMP2S) _
- BMZDSQRTIBMS) : R
"X1=ALMDS=EMP2S
1IF(X1.LT.0.0}) GO TO 13
GUS=PHISe®x1
GM=DSQRT [GMS)
ALM=DSINIEMP2¢U)*DCOSH(BMS (1=
_BAM=DSIN(EMP2%U}*DCOSIGMe (1-

v (IBMS+GMS) "EM*DSINHIEM) )}
: v}
a CIM=DSINIEMP2*U)*DCOSHIBMaY) s {
. e

1.

r
((BMS+GMS)SGM*DSINIGM) )
MS+GMS)*BMeDSINH(EBM) )
D1IM=DSINI{EMP2¢U}*DCOSIGM*Y) / S*+GMS)SGMeDSINIGM]))
"TO1L=({B8re (BMS~=POIS*PHIS®EMP2S
1 eDSIN (GM]))

TD1=TD1e -1}

TD11= BP‘DSINH(BH)-TDI'GR.DSIN( l

I}
| 4
(¥:3
BM
bs

XX . S{(BMeDSINHIBM] IBHSOENPSIOTDl'GH'DSINIGHIIIGMS-

1. ENPS))I®2sEMP2*DCOSIENP) /TD11 .
‘IF (JN.GT0.0) GO.TO 11
XX=xxF2
‘11 AlN’Z‘K'(HOIIIZI-IK
KI‘IIEHPZS-HEIS‘BMSII(B“S#ENPS)I‘BH'DCDSIENPI'DSINH(BMI

s X2=U(EMP2SH+UFIS*GMS) /7 (GYS— ENPSIl‘GH‘DCOSIENPI‘DSIN(GHI!YDI

XX=(X2¢X1)®20¢DSINIEVMP2)/TDL1Y W
KKA=IDCOSHlHH'V'+TD1'DCOSIGM‘Vll‘DSINIEPPZ‘Uilfoll
IF tINGY,0.,0) GC TO 12

XX=XXf2 '

A(lﬂ#lllang-lUFS‘EFPZS BMS)OCIMe (UFSCEMP25+GMSI*D1M

A XKZ-IAlM.DCOSHlBM'V]+81H‘DCOSlGH'VII'DSINIEHPZ‘UI T T

s Lol )=ATLy LD ¢XX2 .
ltn01)I2.1N+1llzl= IUFStanpzs-an5|tocosulan|+701-¢
UFSeEMP254GMS)*DCOS I GM1) /7011
ALI®1, UML) 720 XXKé
12 AlNOK,lH*lllzl“xl .
. 60 YO 20 ° . ' '
13 xXi==xi. o o
© GMS=PHIS® X1
GM=DSORTIGHFS)
"' JIF "iBMS«GT«22) GD TO 15

<

.\‘n‘ 702=IBH‘(BFS-PUIS'PHIS'EHPZS).DSINHlBHIl‘l-llllGﬂ'lG“S-PDIS‘

1PHISCEMP2S) *DSINHIGM))
TO22=BM*DSINHIBM) +TD2¢GMOeDSINHIGM) ‘
AZH DSIN!EHFZ'UIODCOSHlBM.(1-VllllIBHS-GM !'BH.DSINHIEMl!

:NH(enllJlsnc|GM5+P01§0PH:s-evas:

M e w a— =

- mrm oarh msm Ter



4y 8-

e

”BZM‘-DSINIEMPz'UI'DCDSHIGM‘(I-VIllllBHS GMS)I®GM*DSINHIGM))

:“{CZH DSINIEHPZ‘U!.DCOSH(BH‘VIIIIBHS-GHSI'BHCDSINHIBHI)
©.. D2M==DSINIEMP28U) sDCOSHIGM*VF/((BMS-GMS) *GM*DSINHIGM) )

14

[Ty

1

5

LYK

" X1=BM®DSINH{BM) Z(BMS+ENPS])

X2=GM®TD2*0SINHIGM} /IGMS+ENPS)

XX=29DCOSIENP)ICEMP2s {X1+X2)/TD22
X1=(EMP2S5~-UFIS®*BMS)*BM*DSINH(BMI/(BMS+ENPS]
X2=({EMP25-UFIS*GMS)I*TD2%GMeDSINHIGM)} ZIGMS+ENPS) .
"XX1S2*DSINUIEMP2)eDCOSIENP) s {X1+X2)/7TD22

IF (JN.GT.0.0) GO TO 14
xxs-lDCOSH(BH‘VI*TDZ’DCDSHIGM‘V]l'DSINIEMPZ‘UiIT022 : .
A(I+1,{M+1)72)=XX56 '
XX=XXZ2 )

XX1=XX172

AlIM+1)72,L)=(UFS*EMP2S—BMS)*C2M+{UFS*EMP25~GMS] D2 M
" XX2=(AZM*DCOSHIBMEV)I+B2MYDCOSHIGM* Y} ) *DSINIEMP2eU}
AlLyLI=AlLyLY)*XX2 ‘ . -
A((HfllIZ,(H+1lIZI»IIUFS'EFPZS avs:-ocosncaw)+702-(urctsupzs- .
1GMS)*DCOSHIGM)IY»ZTD22 \

AIN+2oK, (M41)/72)=XX : i
AIN+K,IM+1)/72)= XX1 ) ! :

GO TO 20 i -
TOo2=tBMe {BMS— PDIS‘PHIS'EFPZSllOl-llIIGH‘IGMS PDIS'PHI“EMPZSI)
TD22=8M+TD2*GM

X1=BM/IBMS+ENPS])

‘XK2=GM®TD2/{GMS+ENPS)

XX=2*DCOSLENP)SEMP2e{X1+X2)7TD22
X1=IEMP2S-UFI1IS*EMS)sBM/(BNFS+ENPS)

XZ=(EMP25=UFIS*GMS) ¢TD2*GM/ IGMS+ENPS) )
XX1=2%DSINIEMP2) *DCDSIENP)I®* {X1+X2)/7TD22 . T . &
IF {JN.GT.0.0) GO TO 1a . . . oL
XX=xXX72 ‘ ‘ ] =;¢3v

L XX1=xX17/2

o= BH‘(PDIS'PHIS‘EHPZS BHSIIIGP*IGHS POIS‘PHIS'ENPZ%II'-

82140 . _  y

"TEST=8M—-BMe vy

"IF (TES5T.GT.60.0) B:= 0-0

XX6=B* {DEXP{BMeY= BM'QD.DEKPtGH.V-GMl,‘DSIN'EMPZ‘U"‘BF’D‘GH'
AlI*1lyIM+1) 272)=2XX6E

-

.AIINQI)IZ,IH01i12l=lIUFS'EHPES BMS]OTDzﬁlUFSOEMPZS-GMSIlITDZZ
AZM=DSINIEMP2I*U)}/IBM BMS=GMS))
BIZM==DSINIEMP2sU) 7/ IGM* {BEMS=GMS) )
- CZM=DSINIEMP2*U) /7 (BMe[BMS=GMS))
D2M==DSINIEMP2eU) /7 IGVMs {BHMS=GMS5]))
8=1.0
TEST=BM=BMeV .

IF (TESTeGTa60.0) B=C,.0

ALIM*1)/72,L)=2B* {IUFSYEMP25~BMS) *C2MVDEXP (BMOV~ ~BM)»
1turs-£npzs-sn5|-ozn-nsxptcntv =GM) )

TESTSBM=BMOV - ’ .

IF (TEST.LT.60.0) GO TO 16 ) : b
xx= lnznlz|-l1+o£xpl—2-an-val+|azn12|-|1+o£th-zoGM-VIl j . .
GO TO 17 '
AXSlA2M72)» l1+DEXP(2'laM‘V-EHl)I+IBZMIZI'll#DERPIZ'IGPOV GMlll

AlLyLIZAfL LY +XX .. .. R

GO 10 14 — ——— : , - .
CONTINUE .. o . S

DO 30 M=1,L . : : , L
TEMP=A{M,I) _ - -

A{M,I)I=A{M,T+1) . . o



ann

‘ann 0nn _ona

a0

NOO non

‘006 nan oo

v

PPE

o

i
-/“

30
50

100

120

- A{MyI+1)=TEMP T

T 1 S

':;Q“‘-,l . .

P

*

CONTINUE

CALL DETERP TAyL,0ET)

STOP S ' ' &£
END - . T

SUBRQUTINE DETERM {A,N,DET)

IMPLICIY REAL®S(A-H,0-2)

DIMENSION A(SS9, ssn,xtsss,entvsl,eu 7514 EP(75)
SIGN=1.

M=N=-1 _ . .
LAST=M=1 , o : J

/

"START OVERALL LQOP FOR{(N~1) PIVOTS

DO 200 I=1,LASY

~

FIND THE LARGEST REMAINING TERM IN I-TH COLUMN FOR

- BIG=04.

TERM= DABSIAIK 1) . ' .

"IF ITERM=BIG)5C,50,30

BIG=TERM ' : *

k=K

CONTINUE
CHECK WHETHER A NON-ZEROD TERM HMAS BEEN FOUND

"IF (BIGIBO,60,80 _ _
'L=TH ROV HAS THt BIGGEST TERM=-——IS I=L

IF {I-1}90,120,90
1 1Is NOT ECUAL TO LySYITCH ROWS I AND L
DO 100 J=1,N '

TEMP=A(I,J) '
AlTgJi=AlLJ)

‘AlLy JIZTEMP

NDW START PIVOTAL REDUCTION
PIVOT=AlX,1)

VEXTR=I¢1 .. . ' L .

FOP EACH OF THE ROiS AFTER THE I—TH - "
Do 200 J= NE!TR,P

nugrxpgrznc CONSTANT FOR THE J-TH Row xs e e

'coust-ala xerxvot . . .

"NOw REDUCE EACH TERM OF THE J-TH ROW
- -DO 200 K IQN

AIJ,K’-A]J.KI—tONSt‘AII,K)' . .o

" END OF PIVOTAL REDUCTION== PZRFORM BACK SUberTbgjou

L

ekt

&



LV

no0 o600

3 0

ann o0on

i

nonn eaon

400

450

500

$40
550
600

601
$§50
%0

M=N=-1
DO 500 I=1,M

—yso- . TR

IREV 1S THE BACKHARD INDEX,GDING FROH ™ BACK TO 1 -

"IREV=M+1- I - .

GET Y(IREV) TN PREPARATION

Y=A(IREY4N)

IF (IREV-M) 400,500,400 T
_NOT “ORKING ON LAST ROW,I IS 2 OR GREATER

DO 450 J=2,1I.

wORK BACKhARD FOR th),ltN-ll—e—-—-SUBSTITUTING PREVIOUSLY

FOUND VALUES

K=N+1=J
Y=Y=A{IREV,K)®X (K

FINALLY,COMPUTE XtIREV) . ' .

o - A '

X{IREVI=Y/AILIREV,IREV]

FIND AND PRINT EM,EN,EP,AND Ps :

L=IN=1172
DO 550 Ic< 1,L
J=2e1l-=1
K=1I=1
EMlJY= XlIl
ENGJI=XMI+L)

IF(I.EQ.L) GO TO 540

EPLJI=Xile+20L)

rRlNTiOO.J.K,K.J.EH(JI,K,ENIJI.K.EPIJ),P

Pz=xi3+L) .
GO TJ 550
EPiJi==1,
FORMAT(['=",'M=? _T2
1913.5:5!.'ENI',12
1%pPe = +D13.5)

DO 601 I=1,L
J=2e1=3

EN{IVY=EN{J)
EPL{I)TEPLJ])
‘CANTINVE
PRINTY €50

FORMAT (1%, *THE SYMMETRIC MODE SHAPE DATA ARE"fflvl
CALL SHAPE lEH.EN.EP,PI \

RETURN
END

SUBROUTINE SHAPE lEH,EN.EP Pi 3
IMPLICIY HEAL.l(A-H.O—ZI )

1KS

DIMENSION -1121,2

1,EHI75!.EHI7SI.EP

1
C

g3XsIN=t,12,3x,p=

|
15

g1295% ‘eﬁl',xz,il =t
’12’ =f..°13.5|5I’
. =}

=f,613.5,5x,‘EP(

f
\2‘21,21','3'21.21'.“‘2 ,2}',"21’21'
| . )

e A st iy Ny ek s o e § = e

t



KS1=KS+1 _ .
ETA=0.0 N
DO €50 I=1,KS51 ) .
: PSI=0.0 _ '
. DO 640 J=1,KS1 .
o ¥11=0.0 ‘ a .
¥22=0.0 ' . : Cor o _
W33=0.0" ’ . ' ‘ : o
Wabh=0,0 S : o
PR DO 620 N=1,K - . ' - : . e
JN=N=2 . , .
. ENP=JN®pI ' ' . _ .
-~ ENPS=ENP®ENP . i L . S o —
sus-t1./PH151-tENP'enp+ALnos-{HISl oL . T
. . BN=DSQRT{BNS) . - ' C
S X1=ALMDS*PHIS—ENPSENP : XQ‘ -
“v . .+ IF IX1,LT.0.0) GO TOD 60E
©rr L. GNS=(1./PHIS) sXx21 : . .
‘GN=DSQRT(GNS) . -

g X=POIS*PHINSYENPS : )
rox-lshtlsns—x)-ocosalaﬂl:f(snclcns+x)-0costsﬂ)l : -
~TD1P=DCOSHIBNI/DCOSIGN} - - .
DL=1.0 Lo ' , .

. IF ‘..N,.Ea.l' DL=2.° < - ‘.J ) L ) ‘e ' b

= . - ALN= P'BCOSIENP-VIODCDSH!BN'li-ull?lDL'&yIstPHIS'lBNS+GNSI‘-

© .+ " 1BNSDCOSHIBNI))

BLN=~PeDCOS(ENP®V)*0COSIGN® (1- —UI) /(DL SPHISSPHIS® (BNS+GNS) *GNe
.1DCOSIGN) )
" ~C1N= PuocostENp-va-DSINHtausUlllDL-PHIS-PHISO(aNs+GNs)-ana
L1DCOSHIBN})
DiN'-PODCOSlENP.vl‘DSINlGN.UII!DL‘PHLS'PHIS'lBNS+GNSl!GN‘DCOS(GNlI

¥  XSUFISeENPS . , . .
R TD11N=BNSDCOSHI{BN}+TD1¢GNSDCOS(GN) C : ' SR PR
TD11P=BNSOSINHIBN} +GN®TD1PSDSINIGN) . - S -
IF (ETA.EQ.0.0) GU..TO 601 : * ‘ S S el
EF LENP.EQ.0.0) GO- Y0601 . - . T : : L.
'xx-ocostENP-ETAl L ' , e : . T
. " - GO TO 602 - ~ e T : . ' & ' S
_ 6§01 'XX=1.0 - S . L . o
"+ 802 IF {PSI.EQe0C. on GO -TO 604 - e : - e
, X82=ENI{N}®(DSINHJBNOPST 0701'DSINIGN'PSI)BOXXITDIIN ' . T
: IF (PS1.LT.U) SO°TO 60 3 .
Xwaz :c:uoocosnceuncz-PSIlloornoocostcﬂtl1-951)|:-xx
: IF {PSI.EQale0) GO TP 603
v §0 Xxu3= EPlNlatqusnlautlz Psx:l-rb:pnncdﬁtsn-lz PSILI)'X!IIDllP . \
: ° IF (PS].GE.U} GO TO €17 . . ,
Xo 4= |Ai~qp51nn|nnops:loa:u-DSINtan-Pszlioxx S T
: "60'.T0 617 - ; X 3 - .
603, xuq-eptui-lx-Toxpltxuttn::v o . , o S : .
GO TO 617 P e R S .
: o 608 xw2's0.0 e o o : B
- Ye XW3Z040° B T T C V.
: Xd4£0.0 1+ . . LT ! R :
‘G0 .TO; 517 T R : o N
.. %06 x1exy oo Lo ST e ‘ R S L T
PR - GNS=11 .78 uzsn-x: T ,* . T e - T
.+ GNSCSQRPIGNS)" S e o o
L A=POISSPHIMSOERPS " : LI . ot e A
.. IF (BNS,6T+22) GO TO Ba2 - - ‘ L o A
L bTna:lamlaus-v-ocosulamulcmu-cusa-ocusulcuu- YT - ‘
Tty L bt . . .H_ . . . f
. g . oY . o L . : e s .
. ] . \" i . . - ] 4
> o -~ } . ‘.rlA @ . t , ) . - , ' s



N 452,

. - .
v.o o . TD2P=DCOSHIEN)} /DCOSHIGN)
o TD22N=BN*DCOSH(BN)+TD2¢GN*DCOSHIGN)
IS T TD22P=BN*DSINHIBNI=-GN*TD2P*DSINHMIGN]
L 2 DL=1.0
L \- IF (N.EQ.1) DL=2.0 -
. A2N= P.DCDS[ENPOVl'DCOSHIBNOll —U)}/{OL*PHISSPHIS® {BNS=GNS]s3Ne’
: JvlucosutaNll
¢ .. .7 BIN==P®DCOSIENP®V)*DCOSHI(GN®{1=U)) /{DLOPHISOPHIS*({BNS~ ~GNS) *GNe.
1DCOSHIGN] )
C2N= P‘DCDS(ENP'VI‘DSINH(BN‘U)I(DL‘PHIS'PHIS‘(BNS —GANS)I*BN#*
. 1DCOSHIBNI)) o
: 3DZN--P‘DCOS(ENPOV)*DSINHIGN.UIIIDL‘PHIS‘PHISOIBNS —GNS)sGNe
1DCOSHIGN}) P
IF (ETA.EQ.0.0) GO TOD 607
IF (ENP.EQ.0.0} GO TD 607

XX=DCOS{ENP*ETA) ,
‘GO TO 608 s
607 xx=1.0 .
& 608 IF (PSI.EQ.030) GO TO 610 o

. Xd2= EN(NI“DSINH(BN'PSIlfTD2‘DSINH|GN‘PSI|"XX/TDZZN
. - foIF APSILLTLU) GG TO &1 .
XW4e=tLC2N*DCOSHIBN®* (1-PSI))+D2N*DCOSHIGN® (1~ PSI'))‘XX
IF (P51.EQ.1.0) GO TO 509 ‘ : -
61 XW3ZEPIN)®*IDCOSHIBNs ({1~ PSI)’-TDZP'DCDSH[GN‘II—PSI’,I‘JKITD?ZP
IF (PSIJGE.U) GO TO 6§17 . ’ ’
Xwb= (AZN‘DSINH(BN.PSIlfﬁzN‘DSINHIGN.PSI,l.XX
GO0 TO 617 . -
609 XWASEPINI=|1- TDZPI‘KK/?DZZP ‘ . . -
GO TO 617 . ' :
610 X¥2=0.0 C : L
XW3Z0,.0 o , g T :
XWa=0.0 . . .- e A
: GO T0 &17 Coeh .
§12 A=BNe®{BNS- PUIS‘PHINS.ENPS'I(GN’IPOIS'PHJNS‘ENPS GNS]' LT
IFLIETALEQ.0..0F GO TO 513‘“. L

IF (ENP.EQ.0.0) GO TO 613 _ e
X=DCOSIENP®ETA) . , - . '
GD'TO G614 . N s - .

. 613 XX=1.0
614 IF IPSI EQ.0.0) GO TOD 616

B=1.0. . . . o . oy
TEST=BN~-3N®PST : < : -
IF 1TEST.GYe$50,0) B=040 ' | : ‘
T XW2=Be(DEXPIANSPSTI~ aaavaonsxplcuopsx GNII'ENINI‘XKI!BN*A‘GN]
DL=1.0 ‘ . )
IF (N<EQ.1) DL=2.0 ' ' . T .

: {2N-P'DCOSIENP‘VJIlDL'PHIS‘PHIS'IBNS-GNS!'BH! P o .
S B2N==PIDCOSCENPOV) /(DLO*PHISOPHIS® IBNS+GNS)*GN) . .. - ‘_~};fff*~
; C2N=PS®DCOSIENPOV)/ (DLIPHISOPHISSIBNS=GNS)*BNI R

D2N==P®DCOS{ENPOV) FIDL*PHISSPHIS®*{BNS—GNS) *GNI] R T
Al1=0.,0 . . ] ’ . ) . ; - . s .
: "A2T00 - . A N
S - A3=0.0 ' Coe - . S . L
o B1=0,.0. : - C
\ B82s0.0. o , SRR
S B83=040 . S N N
TEST=U+.000001 : ! o a » LT LT
IF (PSI.GT.TEST) GO TO 74 ‘ E LA T . ‘
: IF (BNOU=BNOPSI . GT.60.0) GO TO ‘71 S e e el
S A1=DEXPI~BNOUSBNOPST) , _'\- PR . LT
--l. -' . ‘ . _ .' . “ \ . ) ‘. \\_ ;\."' . 1. . :_‘-‘ \ .



B " St

. T
B1=DEXPL{-~GNP®U4GN*PSI) .
71 IF (2¢BN-BN*U-BN*PSI.GT.E0.0) GD TO '72
. A2=DEXP(~- 2'BN*BN‘U+BN'PSI)
R " BRSDEXPI—23GN+GNOU+GNSPS]I) .
T2 IF (BNOU+BN*PSI.6T.60.0) GO TO 72 s
AS=DEXP{—8NeU~B3N®*PST} :
BI=DEXP{~GN®U—-GN*PSI)
73 XWA={A2N®[AL+A2-A3}+B2N*(B14+482-B3))sXX/2. o
GO TO 65 - .
74 IF [(BN®PSI~-BN®*U.GT.E0.0) GO TO 75 .
AL=QEXP{BN®U—-BEN®*PSTI) ‘ . : . -
. B1=DEXPI(GN*U-GN*PSTI) - e . .
75 IF (BNPU+BN*PSI.GT.6C.0) GO 10 76 . . : \
. A2=DEXP{—BN®*U~BN*PS]I) ’
" B2=DEXP{—GN®*U-GN*PS]I) ' ' . . .
76 IF [2%BN—~-BN*U—-BN*PSI.GT.60.0) GO TO 77 : “ o
AB=DEXP{—29BN+BNPU+BN=®PST] ) ' . ) o

BI3-DEXPI[—-28GN+GN®*U+GN2PS]I) .

T7 XW&4={C2NO®(AL1=A2+A3)+C2N*(B1~ —B2+B3))*XX/2., : B 4

65 IF IPSI.EQ.1.0) GO TO §15%
66 TEST=BAN®*(1-PSI)
IF (TEST.LT.40.) GO TO 615
Xwa=z EP(NIOlDEXPI—BN'PSII—DEXPI-GN'PSIII‘XXI(BN-GN) o :
) © GO 'TO E17 . : : e
§15 xw3= 0.0 . R
K GO TO B17 : - B ) -
l ‘616 XW2=0,0. . . . . Lot
. . Xd3= °.° :
‘Xd&4=0a.0 . )
617 w211, Jl-wzz+xwz - ) : o .
. H3(I.Jl“i330!l3 . . ) _—
4 WAallgJ)i=whatXua - _ . o : . ~ .
v  W22=W2(I,J) , . ‘ . . - .
" ¥33=d3(I,J) , C . : L o
wes-wall, ) N . . - t
. 620 CONTINUE ' o . ' - B

> DD 630 M=1,K1,2 . o " o - ¥ e :
"EMP2=MePI/2, - . : . T .o .
EMP2S=EMPZOEMP . . - - \ T
L BMS=PHIS® {ALMDS+EMP2S) - = - o . : NI T
BM=DSQRTIBMS) Lo : L . o, Ce s

. X1=ALMDS=-EMP2S N . e ' i " v .

’\3 IF I{X1.LT«0.0) GO TO 623 . o o B -
GMS=PHIS®X1 . . A _ o
GM=DS5QRT{IGMS) . st T ) - .

. TO1=(8Me {BMS— PoxsnPHxs-EMst)-osxuhlan)lllqnmlhﬁs+P9150PHISo£MPZSJ.
1 _*DSIN (6¥)) _ s LA
TDl=TD1el=21) :
., TDiis=s BP'DSINH(SMI—YDI'GHOOSINIGHI
’ IF (PSI.EL.0.0) GO TO 622, .
IFIETALEQ.D.0) GO TO §2% : '
Xd1= Entnl-(DCOSH(aMtETA)010100c05ldnoETAJl-DSIN(E~P2-PSII17011

-

GO TO 629 - . _ ; e

§21 x-x:sntnl-11+To1l0051NlEMP2-Psxllroz1 ) )
. G0 TO s29%" _ . . o ‘ L
§22 X9¥1=0.0 . oL : o ' : n
GD TO 629 . v - : ’
. 823 R1==x1 ¢ : \ g o . : . : :
o~ GMS=PHISP X1 o - R . ' ) e “ NP
GU=DSQRTIGMS) : - A o L o

P

.

*

.

£



535 FORMAT ("t ,%'PSI =¢

1
‘ 1
.sas.ronuntl'-',zox.'Ps

et

- 45—

IF (BM5.GT.2Z2) GO TO 625
Toz2=(Bm* [BM5~ POIS‘PHIS‘EHPZS)'DSINH!BM)IIIGH'(GHS —POLS*PHIS*EMP25)
1 *DSINHIGM))
TO2=TD02¢({~-1})
TO22=BM*DSINHIBM)I+TD22%G¥*DSINHIGM}
IF (PSI1.EC.0.0) GO TO 622
IF (ETA.EQ.0.0) GD TO 624
Xwl= EHIHI‘IDCDSHIBH'ETAl*TDZ'DCOgylGH‘ETAII'DSINIEMPZOPSIllszz
GO TD 629

624 XwWi= EMIHI'11+TDZ|'DSIN(EMPZOPSIIITDZZ
GO TO 629

6§25 A=BMS (FOIS*PHISSEMP2S—-BMS) /(GMs (GMS~ PuIS¢PHIs-EHP25lI
IF (PS1.£Q.D0.0) GO TG 627
IF (ETA.ECQ.D.0) 60 TO 627
TEST=BM=BMOETA
IF (TEST.GT.60.) GO TO &27
Xwl= EH(H'O(DEXPIBH‘ETA*BP)*A'DEXP(GM'ETA-GH))‘CSIN(EPPZ'PSI'I

-1(SM+ACGHI

GO0 TO 629

627 Xwl1=0,0 ° . '

6§29 J1lI,J)i=Xwlewld ‘ . - ) . .
Wilc-wl (X, J) . ¢ y

630 CONTINVE
utI,Jl-Uitl.Jloule,
PRINTEA5)PSIZETA,I,J

LR K]
Hilme. &
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- el
agre
- oo
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o0 L=
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e AN,

F
v

1012.5, ax.'uz('lxz,‘,
1012.5,&!.'5&1',12 ',
PRINTE364,PSI,ETA,

-
»
»x
-
a
»
1
-
"
[t
.
W
-
»
=
L ]
-

-
1¥t?,I2,* ’12' ) '
PSI= PSI’I-OIDFLDAT

§40 CONTINUE

ETAZET A+, OIDFLOATIKSI Lo T

.7 -
v €50 CONTINUE ~ ~ o

RETURN ., . = ' . e A o e .
END Lo : T s L T R

£ ) St v ','-.-. . . . N .
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e PROGRAM 15-

L]

" THIS IS AN ANTISYMMETRIC MODE EIGENVALUE SEARCH

PRDGRAH FOR. THE RECTANGULAR CANTILEVER PLATE FREE VIBRATION
»1TH POINV SUPPORTS SYMMETRICALLY DISTRIBUTED ON
2THE LATERAL SURFACE. OF THE PLATE.(ONE SUPPORY ON EACH SIDFE -
oF THE CENTRAL AXISI .

PROBLEM,

usaqg : THE FOLLOWVING VARIABLES MUST BE PROVIDED;
ABE . S i
S de= K = THE' NUMBER OF TERMS TO BE USED IN THE
N ' SERIES INVOLVED. FOR 5 DIGITS ACCURACY
N , USE x = 230, : :
_ 2¢=-¥ = 0.TO 1, PROVIDING THE DISTANCE BETWEEN
- : VTHE CONCENTRATED FORCE (POINT SUPPORT)-
. ® . 'AND THE PLATE CLAMPED EDGE DIVIDED BY
o - . STIDE LENGTH Ao
3u= v = ozsrAnca BETWEEN THE CONCENTRATED FORCE
. AND THE PLATE CENTRAL AXISDIVIDED 8Y
o /san LENGTH B
' &e= PHIR 7,ZQIA, IS THE FULL PLATE AspecT-narlo,
’ *5e= ALMDS = AN INITIAL STARTING VALUE FOR THE EIGEN~
o, \ . / VALUE SEARCH.
"6e= DLIM f-.A FINISHING OR EIGENVALUE SEARCH ENDING
, LIMIY. IT INSTRUCTS THE COMPUTER YHEN TO'
/ HALT EXECUTION,
+ . S
Te- DEL | = EIGENVALUE INCREMENT.
L 901,/ = POISSONYS RATIO. N

\

2 / . .

IMPLICIT REAL®B(A=H,0~2) \
" DIMENSION A(150,150)

UsTYTTRITIRYYRNYIYRIRYIIYILY .
v=n;:rrrrrrtr¥r:rrr:trrr
CRzTYTTRITRIYRRIRIRIROLIYITITIIOYIN

K2z28K-, ' ' : :

Ki=29K=1 -
2223600

PHIRZTITTLYY. r::r:rrrrrr
"WHIZPHIR/ 2.
anntso,puza,n.u,v .
FORMAT(® 1' PHIR=®,F8, e.xox,

w

K=915,10K, %y

="' F'G. ‘0.10' ;".'V'
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122231

3

e

AF B8k 7 /77)
c=1.

PI=&4,.,%DATANIC)
PHIS=PHI®*PHI
'PDI—!!rrrrrrrrrtrr!!1:!!

" POIS=2-PO1
PRIN=1./PHI
PHINS=PHIN®PHIN
UFS=PO1ePHIS
UFIS=POI*PHINS
I=3eK s

_CONTINUE
INITIALIZE THE MATRIX TO

DO 2 M=1,I1

DO 2 N=1,11
AtMyNI=0.0

DO 10 M=1,K1,2
DO 10 N=1.K1l,2
EMP2=MepPI/2,
EMP2S=EMP2%EMP2
ENP2=NsPIs2,
ENP2SZENP2%ENP2

~456~

BNS=PHINS®IENP2S+ALMDS*PHLS) ) -

BN=DSQRTIBNS)
X1=ALMDS*PHIS—-ENPZS

IF IX1.LT40.0) GO TO &
GNS=PHINS*X1
GN=DSQRTIGNS)

TDIN= GN'DCDS(GN)'IGNSOENPZS'POIS‘PHTNSlIIBN'DCOSHIBNI'lBNS—ENPZS'

LPOISePHINS))

NTD1IN= BNOTolN‘DCOSHIBNIOGN'DCESlGNI

TO1P=DCOSHIBN)/DCOSIGN)

RN

TOo11pP= BN'DSINH(BNIQGN‘OSIN‘GNI'?DiP '

AlN= DSINlENPZ‘V).DCOSHIBN'II-UIIﬁlléNSfGNSI‘BN‘PHIS‘PHIS.DCOSHIBNI

1)

 BAN==DCOSIGN® {1~ Ull‘DSINlENPZ'VlI(IBNS+GNSI'GN‘PHIS‘PHIS‘DCDSIGNI]
- CINZ DS]NIENPZ'Vl‘OSINHIBN'UlIllBNSOGNSlOBN'PHIS‘PHIS'DCDSH(BN'I
DIN——DSINIGN‘UI.DSINIENP?'VIIlIBNS¢GNSI'GN‘PHIS'PHIS‘?COSIGNIl

IF IM.GT.1.) GO TO 3

O ALIN®LI/24K2, (IN#1)/24K¥SLT

'AI|N¢1DIZ+K ({NtLD/s72¢K) =1 1

TDIN®BNeGN} /TD11N
UFIS*ENP25-6NS)*TDINeDSINHIBN)+[UFIS

‘l‘EHPZSOGNSl‘DSINIGNIIITDJlN

+

CALINSLYIZ 24K INS®L1)/724K2Y=(UFISSENP2S® (1~ TDIPI—BNS-TDIP'GNSl(TDllP

A{I{N®1}/2¢K o3I} =CINOfUFISENP2S— =BNSI+DINC®IUFISeENP2S+GNS)

A
A
A

1).7/TD11P

CIN®1B/724K2 ,TLI=ALN®BNBINSGN
(i1 |IN01312#KlnITDIK'DSINHlBh'Ul+DSINlGh‘Ull'DSIN(ENPZ'VlITDIIN

(I1 .lﬂ'llIZ’KZI—IDCOSHIBNO11 =Ul}=TDL1P*DCOSIGN® (11— UI))'DSINIENPZ'V
4 .

).
X =L{ENP2S~ UFS'BNS]IlBNS#EFPZS)l'TDlN'BN'DCOSHIBNl

x2= CLIENP2S+UFS*GNS )/ IGNS=EMP2S51)*GNSDCOSIGN)
XK= ZCDSINCEHPZl'DSINIEN923‘(XI-IZ'ITDIIN :

AlIMEL1IZ724,IN®L)/2¢R)I=XX

RL=((ENP2S~UFS*BNS) /(BNS+EMP2S)I ) *DCOSHIBNI]

X2={ IENP2S+UFS*GNS) /IGNS=~

EMP25))*TD1P*DCOSIGN)

N

PR S



- . IF(TEST.GT.60.) B
T A(Il,IN*L1)/2¢K2)=
S 1)/ IBN=GN})eB

~457-

)

XX=2®DSINIENP2)*EMP2s {X1+X2)/7TO11P

AlLIM*L) /72 ,IN*L) /2+K2)=xX .

GO0 TO 210 .

X1=-X1

GNS=PHINSsX1

GN=DSQRTIGNS)

IF (BNS.LY.22) GO YO &

TDOZN=GN®*{POISSPHINS*ENP2S— GNSII(BN‘(BNS POIS*PHINS®*ENP2S5]))
TO22N=TD2N*EB8N+GN

TD2P=1.

YTD22P=BN—GN*TD2P . '

IF tM.GT.1) GO TO S .

ALIN+1I/724K2,{N+1) 724K)=0.0 '
"ALIN®L1} /724K IN+11/724K2)=0.0 ' '
AlIN#I)IZ*K,(N*IIIZ'K)‘(lUFIS.ENPZS SNS).TDZNOUFIS‘ENPZS )

i=GNS}/TD22N

TD2N=GK* [POISSPHINS*ENP2S=GNS)7([BN* (8BNS~ FOfS'PHINS‘ENP2SI)
TEST=BN=BNsU

8=1.0 ! -

IF(TEST-GT.SO ) 8=0.0
AlIl,lN+1lIZ*Kl—llTDZN'DExP(IGN'U—BNI'BI*DEXPIIGN'U =Gh)®*B))*
IDSINCENPZOV)IITDzN‘BN*GNll'B

-TEST=BN®*U

8=1.
=03 R
(IDEXPU(=BN=U)*B)=DEXP{{—GNSU)®B) }*DSINIENP2eY
C2N=DSINIENPZ2*V )/ {{BNS=GNS)SBNePHIS*PHIS)

DZN--DSIN(ENPZ'U FU{BNS=GNS)*GNePHIS*PHISI
" TEST=BN-BN®U

‘8=1.0 . .

IFITESTaGTL60.).B8=0:

- ALIN®1I /724K, J2A)=(C2Ne(UFIS*ENP2S~ BhS)'DExPIIBN'U BENISBI+D2N* (UF IS

lENP25=GNS)®*DEXP {IGN*U=~GN)'sB) )ep
A2N=DSINTENP2eV )/ {(BNSE=GNS) *BN*PHISePHIS)
B2ZN==DSIN(ENP2* V) /({IBNS=GNSISGNSPHIS*PHIS)
TEST=BNeU
B=1.
IF(TEST.6GT.60a) B=0.
- AlLIN®L}r29K2, 11|=(A2~oan-osxptl-auoun-51¢32~-GN-o£xP¢( GNoUI-allaa
1-!tEnpzs-urs-BNSItlaus+enpas:hotoznoan T
X2=(IENP2S-UFS®GNS)/IGNS+EMP2S) ) GN
XX=28DSINLEMP2)*DSINIENP2)* [X1¢X2)/TD22N
ALIM+1)#2,IN®1) /2¢K}=RX
' X1={ENP25~=UFS®BNSI /IBNS+ENMP2S} .
X2=(ENP2S=UFS®*GNS) /7 IGNS+EMP2S) '

A= ZCDSINIENPZl‘ENPzﬁill-KEIITDZZP

ALIM®LI) 72 4IN®L) 72¢K2)=XX L . .
GO T0 10 ' -
TD2N= GLOIPOISOPHINSOENPZS GNSI‘DCOSHIGN]IIBNOlaus—PDI"PHINS‘

1ENP2$!‘DCOSH|BN!I

"TO2A2N=TD22N®OENCDCOSHIBN) +GN*DCDSHIGN] .
TO2P=DCOSHIBN)/DCOSHILGN] , .
TO22P= BN.DSINHIBNI-G&'TdeiDSINHIGNI
AZN—DSINIEN920VIODCDSHIBN'(I-UIlllISNS-GNSI‘BN‘PHISOPHIS'DCOSHlBNl
1y
BEN=-DSINIENP2'V|'DCDSHIGN'(1-UlllICSNS—GNS)'GN‘PHIS‘PPIS.DCOSHIGN
13

C2N= OSINIENPZOVl‘DSINHIBN‘UII((BNS-GNSI‘BNOPHIS'PHISPBCCSHIBNIi
D2N= -DSIN(ENPZ'VI‘DSINHIGN'U!IIIBNS-GNSI'GH‘PHlS'PHIS'DCOSHIGNIl

A



.
a4

" IF {M.GT.i} GO TG 7
AI(N+11120K2,IN+1lIZ+Kl=ITDZN'BN+GNIITDZZN
AllN*llIZ+K,IN*1112+K)=I(UFISOENPZS—BNS]-Tnzuonsxhﬂ|a~:+|urxso
P25—GNS)®*DSINKIGNI}/STD22N .
N+1}1/72+K, lellIEfKZl:(UFIS'ENPZS‘l1—TDZP)-BNS+TUZP‘GNSIITDZZP
§1I12+K,Ill=C2N'IUF15¢ENP25-BNS|*DZN'(UFIS‘ENPZS-GNSI
+1)/72+K2,I1)A2N*BN+B2NSGN .
] (N+1)IZOKl=ITDZN'DSINH(BN'UltDSINHlGNOUl J*ODSINIENP2Z2»V) F7T022N
e IN+1} 724K2)=(DCOSHIBN® (I—U)I-TDZP'DCOSHIGN'II—UII)ODSIN(ENPZ
T :
{

r.ot
o 1

D22P
ENPZS—UFS*ENS) F{BENS+EMP2S))9TD2N*BN*DCOSHIBN)
¥ X2=UIENP2S-UFS®GNS) /IGNS+EMP2S) ) *GN*DCOSHIGN) o
XX=2¢DSINLEMP2)*DSINIENP2)® (X1+X2) /TD22N
A({M*1) /72, IN+L}72¢K)=XX
X1={({ENP2S—UFS*BNS)/(BNS+EMP2S))¢DCOSHI(BN)
X2=U(ENP2S~UFS®GNS}/(GNS+EVMP2S) )} *TD2P *DCOSH{GN)
XX=2*DSINIENP2) *EMP29({X1-X2)/TD22P -
« AfIM*1)72,IN®1)/724K2)=XX
10 CONTINUE
DO 11 N=1,.,K — \
11 A[N+%x2,NeK2)==-1, - '

© DD 20 NT1,K1,.2
00 20 M=1,K1,2 :
ENP2=NeP] /2, ° ‘ : :
ENP2SSENP2SENP2 . . A

. EMP2z=MePI/2. ' : . :
EMP2S=EMP2vEMP2 - .
. BMS=PHISS (ALMDS+EMP25S]) a AN
$ BM=DSGRTIBMS) . e :
X1=ALMDS~EMP2S . ‘
- IF IX1aLTa0.0) GO TO 13,
“Gns=PHLs-xt~=Hﬁ¢\'-
‘GM=DSQRTIGMS)  ~ -~
TDIM=GM® (GMS+EMP2S*PGIS*PHIS} *DCOS(GM) /7 (BM® [BMS—EMP2Se
1PJIS*PHIS)*DCOSHIBM)) — )

' TD11M=BMe TD1M*DCOSHIBM) +GMeDCOSI(GM) o

o CIM=DSINC(EMP2SU)SDSINHIBMOV)/{ (BMS+GMS) *aMeDCOSHIBMY )

- DAMS=DSINIGMIV)SDSINIEMP2OL) /L (BMS+GMS)SGMeDCOSIGM) )

TF. {NGTe1) GO TO 12 ‘ :

T ALAMS1) /29 (ML) 720t {UF SCEEMP2S~EMS)STDIMSDSINH(BM) ¢ [UFSe .
1EMP2S+GMS)SDSINIGM) ) /TD11IM ) 4 _
ATIl, IM*1)/72)=(TD1MODSINRIBMOVI+DSINIGNSY))SDSINIEMP2oU) /VTDIIM

St A!(HOIJIZ,11I=C1N'(UFS-EPPZS—BHSIODLM'lUE;OEHP2$¢GNSI ‘ ‘
o A(I1,111=A0I1,11)¢(C1MeDCOSHI{BMEVI+DLMODCOSIGMSV))ISDSIN(EMP23U)
12 X1=({EMP2S-UFIS*BMS)/(BMS4ENP2S)}STDIMeBMeDCQSHIBM) :
X2={ IEMP25¢UFIS®*GMS) / IGMS—ENP2S) ) sGMeDCOSIGM)
KX=28DSIN(EMP2)*DSIN(ENP2)® (X1~X2)/TD11M
ALIN®LEZ72¢K44Me1372)=xX Co
X1=TOLX¥*BMODCOSHIBM) /(BMS*ENP2S) : TN
X2=GMODCOSIGMI/Z IGMS-ENP2S) _ .
CXXT2CEMP2SDSINIENP2)¢(X1-X2)/TD11M T
ALIN#L)Z2¢R25(0h+1)/72)=XR : . : ' :

EN
ALl
AlIN
AlIN
AlIl
AlIl
V317
X1=t

- ‘G0 TO 20 _
13 - X1s=X1 . - . _ - ;
GMS=PHISONL . E . : _ L

GM=DSARTIGMS) T : '

IF (BMS.LT7.22} 6O TO 1% o L N
FO2M=GFO (POISSPHISEENP25=GMS) / (BMe (BMS—POISOPHISSEMP2S )
"TO22M=TO2Me BMeGM S _ | ST
C2M=DSINIEMP2OU) /I IBMS=GKS) #BM)



D2M==DSIR(EMP2oUI/ ({BMS=GMS5})eGM) . ’

IF {N.GT.a}l GD TO 14 : :

B=1.

TEST=BM-BMey

IFITEST.GT.50.) B=0. .
A|I1,(H+11121=tlTozr-DExP((—euoantvnoalooexpll-su+cnav1-all-
10SINIEMP2eU) 7 (TD2M*BM+GM) JoR .
A(lell!Z,Ill:lCZM'DEXPII—BH\BH'Vl'BI‘luFS‘Eszs-BHS1+DZH'DEXP
1{[—GM+GMEV ) $B)* (UFS*EMP2S—GMS) ) *B
Al(M+1lla.lH+1)121=(IUFs-EMst-aMS)-TDZMotursosnpzs-GMSIalrozzm
B=1l« . '

TEST=BM—2%pMay

IF (TEST.GT.60) 8=0,. .
AtIl,Ill:AlIl.Iilf.S'lCZH‘DEXPlIZ‘BM‘v—BMI'BlfDZHlDEXP(IZ'GH'V-

. LGM)*B}))+BesCSINI(EMP2eU]} )
14 X1=(lEMP2ZS—UFIS®*BMS)IZ IBMS+ENP2S))*TD2M*BM L :

X2=((E¥P2S=UFIS*GHMS)/EGMS+ENP2S) ) *GNM

XX=28DSINIEMP2) *DSINIENP2)®(X1+X2)/TD22M .
AlIN®1)}/72+KsIM+3)72)=XX ’ -
X1=TO2V*BM/ (BMS+ENP2S]) .

X2=GM/{GMS+ENP2S)
XX=2%ENMP2SDSINIENPZ)® I X1+X2)7TD22M v —
A{IN+®L)/72+K2,{M+1)/72)=XX 2 .

.

GD TO 20 o . . .,
15 TDZH:GH'IPOIS‘PHIS‘ENst-GMSI‘DCUSHIGHJIIEH‘(BMS-PDIS‘PHIS‘
. 1EMP2S}eDCOSHIBM) I )
LI TD»ZZM:TDzH.BM-DCDSHIBP!OGH'DCOSHIGMI . .
czlll:DSlNlEKPz'Ul'DSINHI,BHOVIIIlBHS—GHSl'BM'DCOSHIBH)!
. DZM:-—DSIHIEMPZOU!'DSINH(GM'\HII(BHS-GNSIUGH'DCOSHIGHII
IF (N.GT.1) GO TO 16 o : )
Allh+1llZ.lM+1lIZI‘-‘IluFS'EHPZS-BHSI-,T-DZMODSINHCBMIO-IUFS'EMPZS-
1GMS)*DSINH{GM) ) #TD22V , ,
AlIly(M*1)/72)=(TD2MODSINHIBFOV)+DSINHIGMOV]IISDSINIEMP2oU)/TD22M
. ALIM#1)/2,111=C2MO (UFSeEMP2S—8ME) +D2MO{UFSOEMP2S—GMS ) - -
- AlT14T11=A{I1,X2)+(C2M*DCOSHIEMOV)4D2MeDCOSHIGNOV))SDSINIEMP2OU)
16 X1=€(EMP2S—UFIS*BMS)/IBMS+ENP2S))STD2ZMeBMeDCOSHIBM)
X2={lEVFP2S=UFISOGMS) 7/ (.GMS+ENP25) ) *GMeDCOSH{GM)
XX=28DSINIEMP2) ¢DSIN(ENP2) s {X14X2)/sTD22M : o
ALINSL) 724K, ML) 72)=XX . : .
X1=TD2MeBMSDCOSHIBMI/(BMSH+ENP2S) “ o :
X2=GM*DCOSHIGML/IGWS+ENP2S) '
XX=20EFP2SDSINIENP2)®(X14¢X2)/TD22M
ALIN+1)/24K2,IM41)/721=XX
20 CONTINUE .
© CALL DEYERM (A,11,DET)
PRINT 110,ALMDS,DET . .
110 FURMATI'~','ALM05=',F13.7,1ox,'oerb'.ozo.sl
ALMDS=ALMDS+DEL ’ e
IF (ALMDS.LE.DLIM) GO TO 1 , Lo .
sTOP ‘ r o
END : , oo TN
SUBROUTINE DETERM (AL.N,DET) o _— W .
IMPLICIT REAL®S tA=H,0=2) : S ' Co
"DIMENSION A(150,150) : ‘ o
_SIGN=1, ‘ -
LAST=N=1 - . . -
. START OVERALL LOOP FORIN-1) PIVOTS . . . : e

. DD 290 I=Z1,LASY ' _ Coo Ll



“m00n

fon

FIND THE LARGEST REMAINING TERM IN I-TH COLUMN FOR PIVOT

31G=0,
DO 50 K=I,N
TERM=DABS{AIK,I}}
) IF (TERM—BIG)S0,50,30 2
30 BIG=TERM
=K
B 50 CONTINUE ’ ' : ¥

' CHECK WHETHER A NON-ZERO TERM HAS BEEN FOUND : :
IF (BIG)80,60,80
L=TH ROW HAS THE BIGGEST TERM~——=I§ I=L
T80 IF 1I-L190,120,90

1 IS NOT EQUAL TO L'SUITCH ROHS I AND L

NN Nnoo A0n

0 sxcn--sxcu ) "
" DO 100 J=1,N . :

- TEMP=ALI, Jl , L s : o
. AlIzJd)= AlL.Jl . _ . ‘ .
100 AtL.J)-renp : - » L - - :

NOw - START PIVOTAL REDUCTION : : \<

120 PIVOTSA(ISI} . _ : | o
NEITR-I*I Ce Lo K )

FDR EACH OF THE ROW¥S AFTEP THE I -TH

.

00 200 J:NExrn. K o -

.
'HULTIPLYING CONSTANT FOR THE J TH RDU IS -~
CONST AlJy1dsPIvVOY o "o
NDU REDUOE EACH TERH OF THE J—TH R&U

|

DO 210 K=JIyN - ¢ . \

nno nnnhhhn

200 AlJ,Kl-A(J,KI-CONST'A(I,KI

* END OF vaorAL REDUCTION--~NOW COMPUTE DEIERH{NANT
DET=SIGN, -\~ S -

'nnn

DO 300 I=31,N
- 300 DET—DET‘AII,Illlo. , B . Lo
GO TO &1 ) to. S b
60 DET=0. o - : : .
§1 RETURN _
END -

..

'
L
-

i
T
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- PRDuRAM 16
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) THIS XI5 AN ANTISYMMETRIC MODE SHAPE PROGRAM FOR THE
RECTANGULAR CANTILEVER PLATYE FREE VIBRATION PROBLEMS WITH

.SYMMETRICALLY OISTYTRIBUTED POINT SUPPORTS ON THE PLATE LATERAL

SURFA¢E.[UNE SUPPORT ON EACH SIDE OF THE CENTRAL AXIS).
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. B ,l.jF..‘jxox.

USAGE" THE FOLLDhING VARIABLES MUST BE PROVIDED;
AS DEFINED IN PROGQ&F 15-

v le= K =
2.- U - = AS DEFINED IN PROGRAM 15.
' 4 3.-v = As DEFINED In PQOGRAM 15, .

he= PHIR .= 28B/7A FULL PLATE ASPECT RATIO.

S5.= ALMDS = EIGENVALUE,

6.~ KS = NUMBER OF PDINTS AT wHICH THE DISPLACE=-

_ MENI ¥ IS REQUIRED. .
: 7.= POI = POISSON'S RATIO. = ' 7

CCCCCCCCECCCCCCCCCCCCCCCCCCQCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

.IMPLICIT RE ,’

DIMENSION
COMMON, 2
u=t1tt

-

2
!!!
1112
tree
Y

F.3

[}

) -

L, ]

-
LR L LN

-
X
-
0
n
| -
-l wp
-

L

ALMDS=1?
PHI=PHIR/
PRINTSD:PH
FORMAT(®1°,

-t “ll'

Sl

C=xzl.

~PITASDATANIC)

PHISZPHI®PHIN

POI=T227222220222072 227227

POIS=2~PO1 . e

PHINZ1./PHI - - i :
. PHMINS=PHIN®PHIN o ot
 UFSSPOISPHIS . - o ' .

10Xy %K =%915,10X9 ALMDS
, . : . . i

.

nnnﬂdnnnnhnnnnnnnnn



e .

o . . < .

UFIS=SPOI*PHINS
I=3sK N . o .
I1=I+1 , "o

1 CONTINUE-. A .

¥

INITIALIZE THE MATRIX TO 0.0 . v T ]

DO 2 M=1,1I1 3 s . ’ . 7 .- .
: DO 2 N=1,I1 ‘ . ‘ -
2 A(M NI=0.0 Co
00 10 M=1,K1,2 . Py - . ne
DO 10 Nh=1,K1,2 : : ' o
EMP2=M®PI/f2. :
EMP2S=EMP2%EMP2’ s _ :
ENP2=N*P1/2. ‘ - Ce e
ENP2S=ENP2%ENP2 . : v
BNS=PHINS® {ENP2S+ALMDS*PHIS] B
BN=DSQRT(BNS) ¢
X1=ALVMDS®*PHIS~ENP2S )
IF tX1,.LT.0.0) GO TO & : .
GNS=PHINS*X1
GN=DSQRTIGNS) '
TO1N= GN‘DCOS(GN!-IGNS¢ENP250POISOPHINSlI(BN'DCDSHIBNI‘(BNS -ENP2Se
APOIS®PHINS) ) ,
TO11N=BN®*TDIN®*DCOSHIEN) +GN*DCOSIGN])
TDAP=DCOSHIBN)}/DCOSIGN]
TD11P=BN*DSINHIBN)}+GNSDSINIGN)*TD1P :
ALN= DSIN(ENFZ'Vi'DCGSH(BN'II—UI)I(IBNS#GNS]‘BN‘PHISOPHIS'DCDSHIBN)
1)
BLN==DCOSIGN®{1=U) ) *DOSINIENP2*V}I/{ (BNS+GNS)SGNSPHIS®PHIS®0COSIGN)) .
CiNn= ZDSINIENP2*V)ISDSINHIBNSU) F{.{BNS+GNS)I*BNOPHISSPHIS*DCOSHIBN] ) "
DlN“—OSINIGNOU)'DSINIENPZtV!II(BNS+GNSltGN‘PHIS'PHIS‘DCOS!GNII
IF (M.GT.1.) GO TO 3
“ALCN#L)/724K2,IN+1}/2¢K)I=ITDIN®BN+GN) 7TD11N
ALIN®LE/29R 3 {NS*L) 724K)I=QIUFISOENP2S~ BNS)‘TDlN'DSINHIBle(UFIS
1®ENP2S+GNS)*DSINI(GNII/Z/TD11N
ALIN®LIV/24K 3 IN®L )/ 2¢K2)={UFISCENP2S* (- 2=TD1P)—-8NS—TD1P*GNS)/TDL11P
ALIN®L 724K I1FSCAN®{UFIS*ENP25S=8NS) +DIN® {UFISSENP25¢GNS) .
ALIN4L)/724K24T1)=ALNSBN+BINOGN

Kl

n

ACILly (N*1}72¢K)S(TDINSDSINHIBNSUI+DSINIGNOU))SOSINIENP2OV)/ZTD11N
ACILly(N41)/72¢K2)=({DCOSHIBNS (1= UII—TDIPODCOSIGN‘II—UIIi'DSI NLENR2sy
11/70119 *
3 =(tsupzs-urs-aN5|t(aNSoEansnl-roxu-auaocosulanz
: 2=((ENP2S+UFS®GNSY/({GNS~EMP2S}1®GNeDCOS{GN) . - \
xx 2*DSINIEMP2)*DSINIENP2)®IX1=X2)/TD11N o A
ALIM*LI/2 38N+ 724K XX .
x:-llENst-urs-eN51its~s+enpzs|nvocosulaN)
X2=(LENP2S+UFS®GNS) ZLIGNS=EMP2S) )*TD1PsDCOS(GN]
XX= z-os:ulenpzl-enpz-lxxflettoxxp o . . :
Aunfxllz.(uoulznczl-xx B '
60 TO 10 . T _
4. Xlz==X1 : : . ' R R ‘
" GNSZPHINS®Xx1 ‘ | “.
GN=DSORTI(GNS) : _ Y . v . .
o IF (BNS.LT.227 GO TC € ' - Y .
TD2N=GN® tPOISSePHINSYENP2S~ Gusallauv(aus POIS'PHINS'ENPZSDI
tnzzu:tozuosuosn : i . fe iy oo
TO2P=1,. « . R " ., '.1 LIS -

T TD22P=BN-—-GNeTD2P n ) . . - . .
. I¥ {MaGT41) GO TG 5 ' o : E *



' -u63_ L.
- o’
. -
A((N*l"Zszg‘N+1|12+Kl=0.°
ALIN®LY/24K3IN+1)/72+K21=0.0
'A((Nfllfz’K'tN91'f2+K|= tUFIS.ENst-BNS'.TDZN4UFIS.EN925

1-GNS)/7TD22N

' . TD2N=GN®*IPUIS®*PHINS®ENP25-GNS)/(BN*(BNS~ POIS‘PHINS'ENPZSI) ot
T —TEST=BN-BNsU

B=1.0
IFITEST.GT.60.) B=0.0
A(I1l, IN*1}/2+K)}=l(TD2N*DEXP((BNaY~ —~BNI *B)+DEXPLIGN®U~ —-GNle*B)}>» T

IDSIN(Ethiv!I(TDZN‘8N+GNII‘B
“TEST=BN®V
. B=1,

IFI{TEST.GT.60,) B
AIIi,lh+1llZ+K2)=
1) 7{BN=-GN])*a_
C2ZN=DSINIENP2eV)/(LIBNS~GNS)*BNOPHIS*PHLIS])
DZN:-DSIN(ENPZ'VIII(BNS—GNSJ‘GNOPHIS'PHISI

TEST-BN-8NsUY ’ :
‘B=1.0 i . : s °
IFL{TEST.GT.60.,) B=0.
ALIN®L)Z72eK,I1)=1C2N
1£NPZS GNSI‘DEXP(IGN‘U GN)*B))=*B

‘A2N= DSINIENPZ‘VII(IBNS-GNSI‘BNOPHIS'PHISI

BZN--QSIN(ENPZ‘VII(IBNS GNSISGN*PHISePHIS)

‘TEST=8N®y ‘ ] ®

e=1, - .

IF(TESTeGTea€60.) B=0.

AlLIN+1)/72ex2, 11|-IA2N-BNODExPI(—BNOUI-BI+BZNOGN=DEXPIt—GN'u)'Bl108

°. . ) S
i

( DEXPII—BN.U)'B)—DEKPIl—GN‘Ul‘BII‘DSIN(EﬂfZ‘V

'lUFIS'ENPZS BNSI‘DE!Pl(BN'U-BhI‘B]*DZN'IUFIS'

5 Xl—lIENPZS-UFS'BNSDIIBNSOEMstll‘TDZN‘BN

X2=(IENP2S=UFS®GNS) /{GNS+EMP2S) I eGN : . T
XX= 2-nszutsnﬂz|-osxuceurzlo(x1+xz:frozzn : - co
AL(M*L)/72,IN®1) 724K} =XX

" XL1=(ENP2S5S=-UFS®BNS)Z/(BNS+EMP2S) ) AW

" X2=LENP25-UFSOGNSI/IGNS+EMP25S) ‘
KX=2®DSINI{ENP2) SEMP28(X1=X2}/TD22P -

“ACIMeLD /2, EN*L) 724 K2)XX , ' \

GO TO 10

"% TO2N= GN* (POISO®PHINS®ENP2S~ GNSI‘DCOSHIGNIIIBNOIBNS—PDIS'PNIN$'

1ENP2S5) *DCOSHIBNID) . . N .
TD22N= IDZN‘BN'DCOSHPBNl4GNODCOSHIGNI I a N
TD2P=DCOSHIBNIZDCOSHIGN) : . S "
"FD22P=HBN*DSINHIBN)—-GNO®TD2PSDSINHIGNS -

A2N= DSINIENPZ‘VI‘DCDSH(BN'II-UIIIl(BNS—GNSI'BN'PHIS'PHIS‘ﬁSOSHIBNI
< 10
' Bzﬂ-rDSIHIENPZQVl‘DCDSHIGN‘(1 U)IIl(BNS-GNS"GN‘PHIS.PHIS‘DCOSHIGN

i
C2N= DSINCENPZ'Vi'DSlNHIBN‘U)IlIBNS-GNSI'BN‘PHIS'PHIS’DCOSH{BNIl
" DIN=-DSINIENP2eV}*DSINHI(GN®U) /{(BNS~ GNSI‘GN'PHIS‘PHIS‘DCDSH‘GN))
iF (M.GT.1) GO TO 7
CANAINSLIZ24¢K2, IN®L)/2¢KDS(TD2NOBN+GN) Z/TD22N )
A(IN’IIIleK’INOI)IZOKl'I(UFIS‘ENst BNSI0T02N-DSINHIBNIOIUFIS'

1ENP2S5=GNSI®DSINHIGNI)/TD22N

~

T A(lN#lIIZQK.leilIZOKZI‘IUFIS‘ENPas‘Il-TDZPl-BNSfTDZP'GNSIITDZZP

ALINSL1) 724K TI2)SC2NPLUFISsENP2S- —ONS)*D2N* (UFIS*ENP2S=GNS])

ALIN®L) 724K 2,TJ1) AN BN+B2NIGN :

AIll.IN#IIIZ*KI-ITDZN‘DSINHIBN‘UIODSINHlGN‘W?I‘DSINIENP?'V!ITDZZN

AlllgIN*1)IZ¢K2I-IDCOSHIBN‘I1 UN)=TD2Pe0DCOSHIGNS {1~ UII].DSINIEHPZ

1sv)/TD2z2P - . ¥
7 ;Xl=|IEN“ZS-UFS.BNSIlIBNSQEHPZSI|'TDZN‘BN'DCOSHIBN! o ‘ : g

IZ=‘lEhPZS—UFS'GNS'IIGNSOEMPZSIl‘GN'DCDSHIGN) - T

8 .

<



"

N6y~ o

XK= 2oost(EuP2|-DSIN¢E~P2)-|x1+x2‘lrozz~
( AlLIM+1 72, IN+1)/72+K)=XX
v XL=LIENP2S—UFSeBNS) /(BNS+EMP2S}) ¢ DCOSH{BN)
X2=( (ENP2S~UFS®GNSI /({GNS+EMP2S)1 )8 TD2P*DCOSHIGN)
Xx= 2t051N(ENle-enpz-|x1~xzxftozzp
AlIlMe+1)/r2, (N+1:/2+Kzn-xx
10 CONTINUE
DD 11 N=1,Xx
11 AINtK2,N+K2}=-1,
0D 20 N=1,K1,2
JDU Z0 m= 1,&1,2
ENP2INePIV2, S
ENP2S=ENP2SENP2 . S ‘e
EMpP2=pmeprs2, ‘ . -
EMP2S=EMP2SEMP2 - -
- BMS=PHIS® (ALMDS+EMP2S) .
BM=DSQRTI(BMS) /oy
X1=ALMDS—EMP2S o
IF” [X1.LT.0.00) GO TO 13’
GMS=PHIS® X1 )
GM=DSORTIGMS)
TDlM:GM‘IGHS+EMPZS'PDIS'PHIS)‘DCUSIGHIIlBHO(BMS—EMPZS‘
1POISePHIS)*DCOSHI{BM) ) v B
TO11M=BMeTDIMeDCOSHIBM) ¢+GM*DCOSIGM] )
‘CimM= osxulEMP2-01-DSIMHIBM-VIll(BMquMS|-ennocosuIaMm:
oxn--nsxutcnovl-DSINlEupzoulfllBMSpGnS)tGMtDCpSIGMII S
“IF (N.GT.1) GO YO 12 - ‘

2 o :
AllH*llIZq(M01I12)=IIUFS'EHPZS—BHSllTDlH'DSTNHIBH)#IUFS“

1EMP254GMS)I*DSINIGM) ) /TD11M

e

'AlIl.(H¢1l12l‘lTDlH‘DSINHIBH'Vl+DSINIGH'VFI'DSINlEﬂPz'UIITDIIH

AllM+r072, III‘CIH‘IUFS'EHPZS—BHSDfDlHWIUFS.EMPZSQGHSl

~ AlXl, Ill-A(Il,Ill+ICIP‘DCOSHIBF'VI001M‘DCUSlGM'VIl'DSINlENPZ'Uﬁ
.12 XI-IIEPPZS-UFIS‘BHSIllBHS*ENPZSll'TDlH'BH.DccgﬂlB*n o

XZ-lIEMsttuFIS‘GNSIIIGPS—ENPZSIl.Gﬂ‘DCDSlGMl
XX= Z‘DSIH(EHPZl.DSINIENP2l‘IKI-X2lITDllN

ALINSLDZ24K,y IM+2)/72)=XX o .

4 x1= roxn-annocosulan:f(aMSosnpzsl
xa GMeDCOSIGM) 7 IGMS—ENP2S) - _ '
S2eEMPZEDSINIENP2) (X1 =X2)/7TO11M . o
A(lnoxlﬁzox:,lnox:f:l-xx . _ B D
* GO TO 20 . L. _
13 X1z==Xx1i - . e
GMS=PHISe X2 . : _ - S
s GM=DSQRTIGMS ) . .
IF (BMS5.LT.22) GO TQ 15 ° '
TO2M= GMtlPOIS'PHIS'EMPZS-GVS]IIBMO(BHS—POIS‘PHLS‘EMPZSL!
TD2ZM=TD2MeBMeGH . _ ' o
..Czn"DSINCEMPZOUII((IMS ~GMS)epM) ‘ R
"D2ZMz=DSINIEMP2%U) 7/ ((BNMS= cn51-cn|

© IF (N.GT.1) Gp TO 14 . . . .
B=1. - ot o - -
TEST=8M=BMSY. . - o - .
. IFITESTOGTGSOO’ B=0.. ’ : L\"_ ° e ,
Att:.luoiltal:lttnznooexptt-arean-v:te»¢osxpt|-sn¢cn-vaoul)o
wart, 1DSINCEMP2OUI/LTD2MOBMeGM)) S , ~
:éghAlIM41312.!1f=052M.DElPlI-BMﬂBM-VLﬁel‘lUFS‘EM!ZS-BMS)#DZH'DE[P
'TllI-GMﬂGHOUlOBl‘IUFS‘EVPZS-GHSll‘B s :
o A (Méy l/z.le1l12l=llUFS‘£Mst BMSI-tozn+lursoenpzs-cﬂ51)ttozzn
B=1., . N . . .
© TEST-awvm=2egMey ‘ - © _ SRR .
RO - o S - e vt o
\» . 4 . - v . & - . .
-4 ' . -
Cote m—— : T ' - o= ‘ ° .

.



IF ITEST.GT.EOl B=0.
" AIT1,11)=A1T1,I1)¢. sotczu-nzxpllz-an-v-ann-B:+ozn-05xpt(z-cnov-
. 1GMI®B) ) SB*DSINIENP2 W]
14 X1=([EMP2S-UF1SsBMS1/(BMS+ENP2S)) s TD2MeBM .
+ X2=(ULENMP2S~UFIS®GMS) /(GMS+ENP25)) »GM RN
XX'2ODSINIEHPZI'DSINIENle'(lelleTozzn ‘
"AllH*lllZ#K.(NtlllZ)-xx
" X1=TD2K*BM/ {BMSENP2S)’
[X2=GM/ IGMS+ENP2S) ' T
‘ XX=28EMP2eDSIN(ENP2I ¢ {X14X2)}/7TD22M N
: A(INS®L) 724K2,IM+1) 22)=XX ~
T GO TO 20

1is 'lPDISOPhIS'EHPZS-GMSI-DCOSHlGMlIIBH'(BHS —~PDIS®*PHISS
. . 1EMP2S)eD M)t N
a - TD22METD2M*BMSDCOSHIBM) +GMODCOSHIGM)

C2M=DSINIEMP23U]I sDSTNH(BN®V)/L{-{BMS~GMS) *BMeDCOSHIBM) )
\Mbiy‘—DSINIENPZOUI'DSINHIGMOVII(lBHS-GVST*Gn&DCQQE(GHlI

{N.GT.1) GO TO 16§ T —-—

L ATTME33/2,UMe2) /2)=t (UFSeEMP25S~ ansnarozn-osznn(anlo(urs-suvzs—
‘. . . 1GMS)ISDSINHAIGMI) /TD22M
. All;.|n+r1i2|-|102M-DSINu|evbv1+osxnnlGntV)loost(EHPz-u:ITozzn
T AL IMe1)/2,T1)=C2M O {UFSSEMP2S—BMS) +D2MS(UFSSEMP25~GMS }
C . AlIi.ill‘Al11,r11+|C2M-DCOSHIBMtUI+DZM-DCDSHIGHOVI)‘DSINIEHPZ'U)
16 XI={IEMP2S=UF1IS*BMSL/IBMS+ENP2S)I)¢TD2MeBMODCOSHIBM)
- . X2=({EFP2S~UFISOGMS)/IGHMSEENP2S)) *GUeDCOSHIGM)
XX= zans:NIEHle-osttEuPzD-IxJox21rtnzzn .
ALIN®L) /724K IMe1)72)=XX
xl:TDzH‘BH‘DCDSHIBH)ICBHS#ENEZS)—n;*\\
X2=GM®DCOSHIGM) / {GMS+ENP2S] e )
XX=20EMP2SDSINIENP2I*(X1+4X2)7TD22M el . ' .
. ALINSLI724K2,1iMe1)/72)=XX el
20 : CONTINUE -
.T.D0 22 Jm1,11,
TEMP=AL(J, I}
ALJyI1ZALlJaI1)
AIJ.II)—TEHP
22 CONTINUE
CALL DETERM |A.11,DET|

. PRINT2S

25 roanutl'1‘,30:,‘Eno'.11111)
STopP - .
END

SUBROUIINE DETERM (A,N,DET)
) IMPLICITY REAL‘ICA-N,O-ZI
. DIMENSION AU 98) g XKUNNDLEM{TSILENITS ), EPl?!l
L SIGNZ=1,
N Hz=h=1 .
LASTz=M=1

START OVERALL LOOP FORIN-13 PIVOTS S,
~ . : :’. * .

DO 200 I=1,LAST

‘ann onn

.10300/
DO 50 -
. TEQ“SDADS:‘C ‘ -
‘ . IF (VERM-81G) ’ .30 . L o o
- 30 BIGETERNM ) - : _ L oo | .

-

FiND. tna/LAaccst RENAINING TERM IN I=TH COLUMN. FOR vaot e




Il
A

';*ng . ‘ . )
'400 00 450 u=2,1 o P . \“::::m\\ oo

£ = - :
f\\\c WORK BACKWARD FOR RENI o RAN=1 ) mcomSUBSTATUTING PREVIOUSLY hx\#‘“\éxx '
g\“\\\:::no vAlues . - | o N

'not NORKING ON LAST ROW,X IS 2 oOR GREATER e

‘ - . - . ' - .
- _-'. . . r ‘ N
. -. --. : * b L — / ' ]
~oe . o . 466~ .
..‘\‘ Lol ; ; . -
l . N - g * ’ / - " v
N J
. . -' \‘ ) ., '/ . ) s -
- : Na : 5 : \
SN | o | ' |
|0 50 CONTINUE S .- . _ o \\\,;-
s "~ .CHECK' WHETHER ™A NON-ZERO TERK HAS BEEN FOUND L T~ -
c “‘-. e . ) e . T,
_ IF tatsrto,so.lo- : —_ R \\\\\\:
c L-ru ROW HAS THE BIGGEsvmxznn-——-ls 1=t v oo : .
. c . . ~
TN, .80 IF I-1190,120,30 : T 1
c ) ’ ]
c " I.1S NOT EQUAL ToO L,swxrcn ROWS I AND L . o
¢ ‘ Coen |
90.D0 300 J=1,N ' : : e e
TEMP=A I, 41 R . : b .
NPTy POT _ i o .. S -
100 AlL.J) TEMP . : = - .
. c ) - ‘ i . .
c _ ﬂn- START PIVOTAL REDUCTION ' ) - o
120 PIVOT=A -~——-__________ : : ' : o
N usxra:xoz - — .
c ) —h_h‘T—hf‘“__—h~“““~——____hh_" ‘ .
. € . FOR ‘EACH OF THE ROWS AFTER THE I-TH - ‘ T —
- € - . : : . :,
. on 200 JSNEXTR,M ‘ . .
e - . '
- MULTIPLYING CONSTANT FOR THE J=~TH ROW IS '
MRS LCONST=A4J, 1) /PIVOT -
c -
e nou _REDUCE EACH TERM OF. THE J=~TH .ROW.
WG
¢ W 00 Z0O XK=I,N e = ' :
oL zoo AtJ.K::AlJ.xl-cousroA|1.nn . - . : .
‘. A‘.c.. . . . .
c - sun oF. vaotAL REDUCTION-= PERFORM BACK SUBSTITUTION -

N -

BACKWARD INDEX,GOING FROM M BACK TO 1
T .1_\‘-\_ . ) o ' : I *
IREV "'1 I o \ . v ' '
' GET YUIREV) 1IN paer;nar:oNmeﬁ ; :
YSALIREV,N) - '\““\\“- o ‘
IF (IREV=M) 40045004400 e : R

ed=9 o E

480 v:v-a;:nev.kltxlnl




FINALLY,COMPUTE XUIREV)
.
500 XtIREVI=Y/A(IREV,IREV)

OnNn 0N

FIND AND PRINT EMJ,EN,EP,AND P® v - ' L

L=M723 . o ' . . S . .
DO 550 I=1,L
Jz=28I-1
EMIJII=X(II
"EN(JI=XTIeL)
. P=Xx(M) '
T . =EFIGEQL.LY GG TO S4T - . . "
.. EPYJI=X(I+2eL) TTre—
GO TO 550 : IR . ‘
540 EP(J)==1, -
' GO T0 1 T
550 anursoo,J.J.EM(J).J EN(J),J.EPIJ!,P .
$§00 FORMAT (=% ,% )=¢ _12, 1ox,'£n|',zz.': '9D15, s,1ox.'eua'.121 'yt
1,015, s.1ox,'EPl',zz.'l-' 2015.5,10X, *P* =',D15,5) : \\;\- :
PRINT 650 LT '

50 FORMAT("1%,*THE ANTI-SYMMETRIC MODE SHAPE DATA ARE: ,llli)
1 CALL snapsren.su EP,P) _ s
60 RETURN _ : AN
" END, : . ~.
SUBROUTINE SHAPElEH,EN.EP.PI ’ v :
_ﬁ“““*-~hxﬁptxcxt REAL®8 (A—H,0=2} . , .
 COMKON—224PHI PI,PHIS,POY,POLS,PNINyPHINS, ALMDS U VX, K1,KS
\ PIMENSION uxczx,le,uztzz.z1|,u3|z1.z1|,ualzx.zzl.vl:;.le.
: LEMITS) 4ENIT?5)4,EP(TS) —— . . ,
. KS1=KSe1 . ‘“*ﬁwaﬁxh&xx‘ : :
ETA=0.0 :
DO 30 IzZ1,KS1 . -
PSI=0.0
DO 640 J=x1,KS1
w1is0.0 : .
¥22z=0.0 . . -
"W33=0.0 . L
d44z20.,0 '
00 6§20 NS1eK1,2
ENP2=NSPI/2, ‘ ‘
ENP2SZENP2PENP2 . : N . ' ' *
BNS= PHINSOtEustoALrns-PHxSI . . :
BNZDSAORTIBNS) :
. KATALMDS¢PHIS-ENP2S : .
IF (X1.LT.0.0) GO TO €605 : .
GNSTPHEINSIXY ) _
GNEDSQRTIGNS) T
toau:cutocosicutotcusoannzsoroxsopnINSiltantocosntnult|ans-znpzst
1POLSOPHINSY ). .
toaanaluttoauoocosntauiooutocosccni - L .
. TD1P=DCOSHEBNDI 7DCOSIGN) , !
-~ toxipzononstnntauioouoosrulculttoxr
Axnsv‘bstuttnrztviOocosulnn001-ultlttansocusttauornxsoputst ; ‘
10COSHtBNE ) ' - N
1.1:;:::?fostcutia-ulitbststturzovilltansocnstoosornxsorutso
o¢
ctutrdoslut!uhzovioostnuiauoutlttlnsocnsitouoputsorutsoocosut N))
otn:-btostutououicoslutenbttvilltonsocnst0cnopu1509utsoocostc 1)

r AE s8.0) 00 ?b .0 .
Ui kL Rttt




e R CE . . b . : . v

v © . .XF (PSI Eo.o.o: GG TD 603,
. Xe2= EN(Nl‘(TDIN'DSINH(BN‘PSIIfDSIN(GN'PSIII'DSINIENPZ‘ETAIITO!lN
A IF (P51.EQ.1.0) GO TO 601
- XW3SEPIN)I®({DCOSH{I1-PSI)*8N)—TD1PsDCOSt[1— PSI)*GN}}*DSIN
- _LLENP2SETA}/TD11P
- Wel= (AIN'DSINHlBN'PSIJOBINlDSIN(GNCPSIIl'DSINIENPZ'ETﬁ)
. WA= tcxnoncosulancll—Psxl|o01~oocostcN-(1 PstllnooszntanpatErAl
AAG=WAL
IF PSI.GT.U) xua 'L Y-
. GO TO 604 : -
- §01 Xo3a= EPIN"ll-TDlPl'DSIN(ENPZOETAIIT011P :
XH4‘151N+01N)'DSINIENPZ'ETAI " :
GD TO 6504 : i ’
602 Xd2=0.0 -
KU_S:D-O .
XWh=0.,0 .
G0 TO €604 . - ' .
§03 Xw2=0.0
XIS':PINI'IDCOSHIBNI-TDIP'DCDSGGNIl'DSIN(ENPztETAIITDIIP
T . Xd&ez=0,0
604 W2(I,J)=W22¢Xw2 .
W3I(1,J)=w33+X¥W3 ’ .
Wal{IJiz=ubhbeXua . B
"W22=wW2(1,9) " : » s
- ' d33=WILTLJ)
Whaz=swbhilI,J)
. GO TO 620
€05 X1==x1 :
.+ BGNS=PHINSe*x1
. " GN=DSQRTIGNS)
o IF IBNS5,.GT.22) GO TO €10
.6 TD2N= GN‘(PDIS'PHINS‘ENPZS GNSI‘DCOSH(GN]I(BN‘(BNS =POIS*PHINSS
LT 1ENP2SI*DCOSHIBN])) N
TD22N= TDZN'SH'DCDSHIBN)QGHODCOSHIGNI _ \\ [f“’>

TD2P=DCOSHIBN)/DCOSHIGN]) _ .
TD22P=BNODSINHIBN) =GNeTDZP*DSINHIGN) C ’ )
A2N=PODSINCENP2%Y)*DCOSHIBNS [1— UIIIIIBNS-GNSI‘BNOPHIS'PHIS'
. LDCOSHIBNY)Y | :
““‘“aﬁgﬁ.' azu--poosxu(enpzovn-ocosnlcut|1-0|atttaus GRSI‘GNOPHI‘OPHISO
T T=2DCOSHIGN) ) ,
_ T C2NE=PODSINIENP2OVISDSINHIBNSU) 7 ( {BNS~ GNSIOBNOPHIS‘PHIS‘DCOSH(BNl
o D2ZN==PeDSINIENP2OV)ICDSINHIGNSL)/{IBNS—GNS) SGhOPHISePHISODCOSHIGN

L IF (ETALEQa040) GO -0 607
IF {P51.EQe0.0} GO TO 6O ‘ - '
‘ Xa2=ENIN) S ITD2NCOSINHIBNOPSII4DSINHIGNEPSI))ISDSINIENP2OETA) /TD22N
. 1IF (PSI.EQei1.0) GO TC 608 o AN
_anaserluaotocosnt(1-Psx:tau:-1oznoocosutl:-PslloaN|)oosxutEuPz-f,
JAETA)ZTD22P S
WALELAZNSDSINHIBNOPST)4B2NOUSINHIGNOPST ) IODSINLENP2OETA) -
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