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clc
%% Input:Enter Your Spider Graf Parameter (for example spider m=5 &
n=2)

m=10;,
n=10;,

%% Spider Graph Procedur
p=m* (n+1)+1;
g=m* (2*n+1) ;
M = zeros([p,pl)/
L = zeros([p,pl);
d=0;
al=0;
bl=0,
a2=0;,
b2=0,
if (m>2 && n>0)
for i=2:1:m+1;
M(1,i)=1,
M@i,1)=1;
end
for i=2:1:p-m;
M(i,i+m)=1;,
M(i+m,i)=1;,
if ( mod (i,m) ~= 1)
M@i,i+l1)=1;
M(i+l1,i)=1;
else
M(i,i-m+1)=1,
M(i-m+1,i)=1;
end

end
[El]=svd (M),
for i=1:1:p;
al=al+E1l (i),
bl=bl+E1 (i) *2;
end
%% Laplacian Procedur
for i=1:1:p;
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for j=1:1:p;
if M(i,j)==1;,
L(i,j)=-1;
end
=d+M(i,j);
end
X(i)=d,
d=0,
end
for i=1:1:p;
L(i,i)=X(i);
=d+L (i,1)*2;
end
[E2]=eig (L),
for i=1:1:p;
al2=a2+abs (E2 (i) - (2*q) /p) ;
b2=b2+E2 (i) *2;

end
%% Output

SectionOne="'
%ok ok ok ok %k ok ok ok ok ok ok %k ok ok ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Spider Graph

% ok ok 9k ok ok b ok ok b ok ok b ok ok b ok ok b ok ok b Sk ok b Sk ok ok Sk ok ok S ok ok Sk ok ok ok ok ok b A ok bk ok T

YourMatrix='Spider'
m

n

VertexCounts=p
EdgeCounts =q
MatrixDimonsion=p
AdjacencyMatrix=
EigenValues=eig (M)
Energy=al
SquerSumsofEigenValues=bl
3Polynomial=poly (M)
$Determinant=det (M)

SectionTow="'
ok ok o ok ok sk ok ok sk o o sk o o 3k o o b o o 3k o o b ok ok b ok ok b ok ok ok o Sk ok ok kb ok ok ok o ok ok ok Laplacian Matrix

% ok ok ok ok b ok ok b ok ok b ok ok kb ok ok b Sk ok b Sk ok ok Sk ok ok Sk ok ok o ok ok b ok ok bk ok kA ok ok T

MatrixDimonsion=p
AdjacencyMatrix=L
EigenValues=eig (L)
Energy=a2
SquerSumsofVertexDegree=d
SquerSumsofEigenValues=b2
$Polynomial=poly (L)
$Determinant=det (L)
else

clc

Note='It is not a SPIDER GRAGH Parameters.Pleas Enter m>=3 and
n>=1"'

end
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S (o0 Al 5 50 1) el cnl sl 5l )50 vz (>
YourMatrix =Spider 531
m= 3
n=1
VertexCounts = 7
EdgeCounts= 9
MatrixDimonsion= 7

AdjacencyMatrix =

EigenValues =
-1.6180, -1.6180,-1.2361, -0.0000, 0.6180, 0.6180, 3.2361

Energy = 8.9443

YourMatrix =Spider Sg7

VertexCounts = 65

EdgeCounts = 120
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MatrixDimonsion = 65

AdjacencyMatrix =

Columns 1 through 10
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Columns 11 through 20
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0O 0 00 0O
0O 0 00 0O

0O 0 00 0O

Columns 21 through 30

129




130




Columns 31 through 40
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0O 0 00 0O
0O 0 00 0O
0O 0 00 0O

0O 0 00 0O

Columns 41 through 50
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Columns 51 through 60
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Columns 61 through 65
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EigenValues = -3.8595, -3.4570, -3.2764, -3.2764, -2.8815, -2.8815, -2.8472, -2.2830, -

2.2830,
1.3548,
,0.3572,
0.2494,

-2.1129, -2.0896, -1.8794, -1.8794, -1.5617, -1.5617, -1.5321, -1.5321, -
-1.0000, -1.0000, -0.8151, -0.8151, -0.7057, -0.7057, -0.6789, -0.4999,
-0.3572, -0.3473, -0.3473, -0.1896, -0.1446, -0.1446, 0.1446, 0.1446,
0.3473, 0.3473, 0.3572, 0.3572, 0.5000, 0.7057, 0.7057, 0.8151, 0.8151,

141



0.8535, 1.0000, 1.0000, 1.5321, 1.5321,

2.2830, 2.2830, 2.4719, 2.8815,

Energy = 101.3151

1.5617, 1.5617, 1.6399, 1.8794, 1.8794,
2.8815, 3.2232, 3.2764, 3.2764, 3.7765, 4.3752
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Abstract

Determining of the energy of a molecule has always been interesting to
chemistry scientists and they have always used integrals to calculate them.
Since graphs have been used to display the structure of molecules,
mathematical scientists have tried to use graph properties to calculate
molecule energy and find a simpler way to determine it. The calculated
quality is called graph energy which is almost equal to the energy of
molecule.

In the thesis we have tried to study the subjects related to the energy of
different graphs and explain a classification for that. Thus, in the first
chapter graph spectral and its bound have been considered. In the second
chapter the relation between the graph spectral and energy and the bounds
for graph energy with the simple mathematical relations have been
introduced . In the third chapter the energy of trees and acyclic graphs have
been explained and energy the trees with the maximal and minimal
energies have been verified. In the forth chapter the energy of bipartite
graphs and their lower and upper bound have been introduced. In the fifth
chapter the energy of cyclic and unicyclic graphs and their energy limits
have been verified. In the sixth chapter the energy of regular and linear
graphs have been explained and in the seventh chapter the energy of a
classification of graphs so called spider graphs has been verified and their
lower and upper bound have been verified.

Key words: spectral graph, energy of graph, lower and upper bound.
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