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#inc1 ude<conio. h>
#incYude<stdio. h>
#incl ude<math.h>
#define MAX 8
#defi ne epsilon 0.000001

double
‘lb[MAXJ [MAXJ el= {{l 1 0 0 ;0};{—1;2;01010;'1};{010!11_1;0y0}1{0;0)-172y0:_1};{0
,0,0,0,1,-1},4{0, - -1,21,313;

el= {{4 2 1 1 0 0}1{ 2)4) 210’010},{_11_2!4)0!0)-1}y{_1101054!_2y—1}1{0)0101_2;
4 2} {0 —1!_254}}’

e3= {{2 1 1 0 0 0} { %)3)_1)0)_1)0}’{_1)-1)3’0y0)—1}){0)0)0121_1!“1}’{07_110)"1,

3,-1F, {0,0,- 1.3}
doub] & m[MAX], - £0,4.3028,2.6280,2,0.6972,0.3820} ;
x2={6.8284,4.1.1716,6,0,6} :x3={}

int t=-1;

void copy(double a[MAX][MAX],double b[MAX][MAX],int n){
for (int i=0;i<n;i++)
for (int %fo;j<q;'f+)
b(i1{jl=alillj];

int house(){ .
double a[Max][max][mMax]={0},r2,s,w[Max],v[MAaX],z[MaX],sig;
double q2;

int status=1,n,k,m,i,7;

clrscr();

printf("\nenter the order of matrice= ");

scanf ("%d",&n) ;

k=0;

// read matrice

for(i=0;i<=n-1;1i++)
for(3=0;j<=n-1;j++){

printf("al%d,%d]=",i+1,j+1);
scanf ("%11", &a[O][1][J]),
} //for j
if(a[0]==el){
m=x1;

}

if(a[0])==e2){
m=x2;

}

if(a[0]==e3){
m=x3;

}

for(i=0;i<n;i++)
for(j=i+2;j<n;j++) )
1f(a[0][1i[j]>eps11on)
status=0;
if(status==1) {

printf("'\n");
copy (a[0],ab,n); .
for(1—0 i<=n-1;i++){
for(] 0;j<=n-1;j++)
pr1ntf("\t/ 41f",ab[i][j] D;
printf('\n");
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Y//for i
}//1fF status

if (status==0){
whi Te(k<n-2){

?o:(%=k+1;1<n;1++)
q2+=pow((alk][1]1[k]1),2);

if (q21=0){

s=al[k][k+1][k]*sqrt(q2)/fabs(a[k][k+1]1[k]);
r2=0.5*(pow(s,2)+s*alk] [k+1][k1);
for(i=0;i<=k;1++)
w[i]=0;
for(i=k+2;i<=n-1;i++)
wlil=a[kI[i][k] ;
w[k+1]=a[k] [k+1] [k] +s;
for(i=0;i<=n-1;i++){
1g—0
for(J=k+l' j<=n-1;j++)
Sigrmalkl 1] 3 1Mwlsl;
v[il=sig/(2%r2);
}//for i
for(i=0;i<=n-1;i++){
s1g=0'
for(j=k+1;j<=n-1;j++)
sig+=w[j ]*V[J]
2[1? v[13 s1g*w[1]/(4*r2),
¥y //for i

for(i=0;i<= n 1;i+4)
or(ﬂ %<-n 1;j++)
(k+11[i103] a[k][1][J] -wlil*z[j1-z[i1*w[j];
k=k+1;

Y//ift g2<>0
else

{
coEy(a[k],a[k+1],n);
k=k+1;

}//else
} //while

if(k==n-2)
copy(a[k] ab,n);
printf("\n");
for(i=0;i<=n-1; 1++){
for(j=0;j<=n-1;j++)
pr1ntf( \t/ 41F" ,ab[i10j] );
printf('\n");

Y/ /for i

}
getch();
return (n);

void product(doubie al[mAx][MAX],double a2[mMAX][MAX],double a3[MAX][MAX],int n){
for(int 1=0;1<n;i++)
for(int j=0; 3<n ;j++) {
a3[1]1(j
for(1nt k= O k<n; k++) )
a3[i][jl+=al{i][k]*a2[k1[j]1;

}

void transpose(doubie b[MAX][MAX],double 1[MAX][MAX],int n){
for(int i=0;i<n;i++)
for(int j=0;j<n;j++)
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void qr(double vol[max][MaX],int n){
int 1,j,b,k;

double vo[MAX][MAX],

//clrscr();

printf("\n");

copy(Cvol,vo,n);
doubte landa;

if(al[0]==el){

m=z1;
for(int i=0;i<=t;i++){
printf("\t\tIgv(%d)= %.41f ",i+1,m[i]);

?rintf("\n");

if(a[0]==e2){

m=z2;
For(1nt i=05i<=t;i++){
printf( \t\tIgv(/d) %.41F "i+l,m[iD);

§r1ntf("\n B

1f(a[0]f=e3){

m=z3;
for(int i=0;i<=t;i++){
printf("\t\tigv(%d)= %.41f ",i+1,m[i]);

?rintf("\n");

Toopl:

if(n==1)
m[++t]=vol[0][0];
if(n==2){

m[++t] =0.5*(vo[0][0]+vo[1][1]+sqgr
0][01*vo[11[1]-vo[1]1[0]*vo[0][11)

ml++t]=0.5*(vo[0][0]+vo[1][1]-sqgr
0][0]*vo[1][1]-vo[1][0]*vo[O][11)

e]ae gT(n>2){

ouple

a[max] [MAX] [MaxX]={0}, p[MAX] [MAX] [MaX]={0},Q[MAX] [MAX] [MAX] ,A[MAX] [MAX] [MAX]={0}, 1
[mMax] [MAXT;

double
c[MAaX] , z[Max],s[Max],y[mMax],q[mMax], r(mMax], x[Max],d[MAX] , al[Max] [MAaX], a2 [Max] [MAX]

vo[0] [0]+vo[1]1[1])*(vo[0][0]+vo[1]1[11)-4*(vo[

vo[0][0]+vo[1][1])*(vo[0][0]+vo[1][1])-4*(vo[

s

((C
bH
((C
s

copy(vo,af0],n);
int status=1;
for (k=0;status; k++){
if(fabs(a[k][1][0])<epsilon){
m[++t]=a[k][0][0]'
for(i=0;i<n-1; 1++)
for(a <n-1;
1 B e 1y
n__.

copy(alkl,vo,n);
goto Tloopl;
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1f(fabs(a[k][n—l][n—2])<epsi1on){p
m{++t]=alk] [n-1][n-1];
n__
copy(a[k] vo,n);
goto 1oop1

for(b=2;b<=n-2;b++)

if(fabs(alk] [b][b-1])<epsilon){
status=0;

break;

1
if(!status)
break;
double
mol=0.5%*(C(alk]l[n-2][n-2]+alk][n-1]1[n-1])+sqrt(pow(al[k] [n-2][n-2]+al[k][n-1][n-1],2
)—4*(a[k][g—2%{n—2]*a[k][n—l][n-l]—a[k][n—1][n—2]*a[k][n—2][n—1])));
ouble
m02 0.5*C(alk][n- 2][n 2]1+a[k][n-11[n-11)- sqrt(pow(a[k][n 2] [n-2]+a[k]l[n-1]1[n-1],2
4“(a[k][n 2][n 2]*alk][n-1][n-1]-a[k][n-1][n-2]*a[k][n-2]1[n-11)));
if(fabs(mol-a[k][n-1][n-1])<fabs(mo2-alk] [n-1][n-1]1))
Tanda=mol;
else
Tanda=mo2;
for(i=0;i<n;i++)
for(int 11=0;il<n;i1++){
if(i==il)
A[0][i][i1l]l=a(k][i][i1]-1anda;

A[0][1][i1]=alk][i1[i1];

x[0]=A[0][0][0];

y[0] A[O][0][1],

for(i=1;i<n;i++)
d[1]—A[0][1][1],
for(j=1;j<=n-1; J++){
z[]- 1% sqrt(DOWCXEJ -11,2)+pow(A[0][j1[3-11,2));
c[jl=x[j-11/z[]

s[J]-A[Ol[il[% 1]/2[% 1];
aqlj-11=c[jl*y[j-1]+s %] dfjl;
x[J] CEJ]*d[J] s{jl*ylj-11;

=n-1
T R earor 3411 150
y[31=c(31*A[0] [J+11(3];

for(i=0; 1<n T+4)
[%][1] il=1;
p[J] J 1][J 11=p[3j1(31(j]=cl3];
11031=s[31;
p[J][ ][ -1]=-1% 5[31
p;oduct(p[J] JALI-11,A03],n);

product(p[n-1],p[n-21,Q[k],n);
for(i=n-3; 1>—1,1——){

copy (Q[K], 1,m);
p;oduct(1,p[1],0[k],n);

else

transpose(Q[k]l,1,n);
product(A[n-1],1,alk+1],n);
for(i=0;1i<n; 1++)
a[k+1][1][1]+ Tanda;

for(i=0;i<=b-1;i++)

for(int j1=0;jl<=b-1; il++)
al[il[j1] Salk+11[i1051
for(i=b;i<=n-1;i++)

for(j 1 b;jl<=n-1; 11f+)
a2[1]%31]—a[k+1][1 [j11;
gr(al,b
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gr(a2,n-b);

}
L1117/ 1100177717717 77777777777/77/777/77
int main(){

int n;

n=house();
rCab,n);
2or(int 1=0;i<=t;i++){
printf("\t\tIgv(%d)= %.41f "i+l,m[iD);
rintf("\n");

getch();
return 0;
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GERAFFIN
#include"stdio.h"
#include"conio.h"
#include"math.h"

mainC)
{

int
&go?h ,dd,final[20][20],ki,vv,11[20],2,5[20],1,7,k,n,1ist[800],c,e,a[20]1[20],b[20]
p;

clrscr();

rintf("\n INPUT THE NUMBER OF YOUR GRAPH'S HEAD '");

1k1: printf("\n\n ATTENTION "3
print f("\n\n YOU SHOULD INPUT THE EVEN NUMBER \n');
scanf ("%d",&n);
hh=n/2;
if (2*hh!=n) {
printf("the rigid should be odd");
%oto k1k1;

rer :for(j=1;j<=n;Jj++)
for(i=1;i<=n;i++){
pr1ntf("\n 1nput a[/d][%d] " 3,1);
scanf("%d", &a[J][}]) ;

iu=0;
for(J 1;j<=n;j++) )
for(1 Lyi<=n;i++) if (aljI(il!=alil(j]) iu=1; )
if (Gu==1) {pr1ntf("\n adjacency matrix is not symmetric !!!lenter new adjacency
matrix \n");
goto rrr;

z=0;
for(J 1; J< n;Jj++)
or(1 1;i<=n;i++) if (i==j) { for(k=1;k<=n;k++) zE ?E1%[k],
jl1[i])=2

2=0;

}
else { if (a[J][T] =1) b[j]
f (alj][i]1==0) b
)

printf ("\n\n THE FIRST LAPLAS MATRIX IS : \n\n");

[i]=-1;
[31(i1=0

y

for(j=1;j<=n;j++) { _
printf("\n\n "3
for(i=l;i<=n;i++)

?rintf(" %3d" ,b[F1[1]);

pr1ntf("\n\n press any key ");
etch(

%or(k O k< =20;k++)

Tist[k]=0

s[1]1=1;

i=1;

w: if (s[1]<(n+1)) {

X: c=1;
for(k=1;k<=(i-1) ; k++)
if (s[i]==1ist[k]) c=0;

if (c==1) list{il=s[i] ;
else { s[i]++;

goto Xx;
s[i]++;
if (G<«n) {
T4+
s[i]=1;
goto w;
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(k=1; k<=(i-1) ;k++)

if (s[i]==Tist[k]) c=0;

if (c==1) {list[i]l=s[i];
s[i]=n+1;
printf("\n\n");

e=0;

GERAFFIN

}
else for(j=1;j<=n;j++) { ]
slil=3;
c=1;
for

for (k=1;k<=n;k++) if (Iist[k]>n) e=1;

if (e==02){pr1ntf(”\n\n

THE CURENT PERMUTATION IS \n\n\n

for (k=1;k<=n;k++) printf("%2d , ",Tist[k]);

goto qq;
}
aa:goto w;
}
}
. ) }
else if (i>1) {i--;
oto w;
else goto y;
y: printf("\n\n\n this matrix can't convert to form II \n\n\n");

%oto exi; )
qq: for(j=1;j<=n;j++)

for(i=1l;i<=n;i++) if (list[il==j) 11[j]l=1 ;

printf("\n\n

ny .

for(i=1;i<=n;i++) printf(*'%d ", 11[i1);

printf(" 11"
for(j=1;j<=n;j++)

for(i=1;i<=n;i++) final[j1[i]=b[11[j1I[11[i]1];

vv=0;

ki=n/2;
for(j=1;j<=ki;j++)
for(1=1;1<=ki;1++)

for(j=1;j<=ki;j++)
for(1=1;1<=ki;1++)

if (vv==1) goto aa;
else {

printf("\n\n
FORM II : \n\n\n
for(j=1;j<=n;j++)
printf("\n");
printf("\n\n\n

for(j=1;j<=n;j++){ printf("\n\n\n

LAPLACIAN MATRIX

MATRIX");

if ((Final[jI10i]) !'= (final[ki+jI[ki+i1)) vv=1;

if ((Final[jllki+i1)!= (Final[ki+jI[i])) vv=1;

THE PERMUTATION NUMBER THAT THER IS
printf(" %d ",Tist[j1);
AT LAST THIS IS SPECIAL LAPLAS

for(i=1;i<=n;i++) printf(" %3d
Page 2
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Yy FAnal[310iD;
t j J
goto exi;
}
exi 1 printf("\n\n CREATE BY : \n Azam
Elyasi Gorji\n\nm\n '");
getchQ;
return(0);
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Abstract
Matrix analysis is one of the suitable methods of mathematical,

which in engineer sciences is used. In the methods of based on
matrix analysis use from property of matrix in linear algebra
problems. In problems of linear algebra, define a lot of variable,
which their values should be computed. By Using of property
matrix algebra and computer with high speeds, is provided
solution of the most complex structural problems with said trait
mid matrix analysis. This thesis is, “application of laplacian
matrix in analysis of stability of structures with symmetry to two
and three form” with beneficial of analysis matrix and context
graph theory. The method of used in this thesis is base on the
model of graphs, which descriptive from hinged frames without
axial deflection. Herein corresponding graph model with frame
in tension of its axial symmetry, fragmented, and decompose to
two-symmetry component. From two-component symmetry,
apply just one component symmetry for obtaining critical load.
In this argument, structural matrix of equivalent of laplacian
matrix of corresponding graph is stiffness matrix which laplacian
matrix made up of decomposition corresponding matrix with
original graph by using of symmetry to two and three form and
its eigenvalue substitute with original eigenvalue that
Computational volume reduces very much. Also for appropriate
and better description from symmetry to two and three form,
special graph is defined that it called combined graph, which it is
resource method completely, and own this thesis. This type of
graphs mid corresponding laplacian matrix in two and three form
is argument in this thesis. In addition, applications of practical
from said model is presented.

KeywordS: laplacian matrix; structural frames; eigenvalue;
symmetry; graph theory



