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Abstract: In this paper, we find the divisor degree matrix of
wheel, fan, complete bipartite and splitting graph of star graph
and generate their divisor degree energy. Also, we obtain the
divisor degree matrix of a tree graphs such as path, star and comb
graph and their divisor degree energy by using MAT LAB
programme.
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I. INTRODUCTION

Let G be a simple graph with N vertices and M edges.
The divisor degree matrix DD(G) and divisor degree energy

(DDE) of a graph are defined in [4].

The divisor degree energy of some standard graphs was
found in [4], but it is very difficult to find the divisor degree
energy for other graphs. So, we are using MAT LAB
programme to find the divisor degree energy for few graphs
and the output will be discussed in the following sections.

Il. THE DIVISOR DEGREE ENERGY OF SOME
GRAPHS USING MAT LAB

In this section, we obtain the divisor degree matrix
and divisor degree energy of some graphs - wheel, fan,
complete bipartite and splitting graph of star graph using
MAT LAB programme.

Program 2.1. To calculate the divisor degree energy of
wheel graph:

n=; %Enter the number of vertices of a wheel graph
DD=zeros(n);

for i=1:n-1

DD(i,i+1)=1;

DD(i+1,i)=1;

DD(i,n)=fix((n-1)/3);

DD(n,i)=fix((n-1)/3);

end

DD(1,n-1)=1;

DD(n-1,1)=1;

DD

Eigenvaluesofwheelgraph=eig(DD)
DDE=sum(abs(Eigenvaluesofwheelgraph))
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Figure 1: For n = 10, DDE of wheel graph.

Program 2.2. To calculate the divisor degree energy of a fan
graph:

n=; % Enter the number of vertices of fan graph
DD=zeros(n);

for i=1:n-2

DD(i,i+1)=1;

DD(i+1,i)=1;

DD(i+1,n)=fix((n-1)/3);

DD(n,i+1)=fix((n-1)/3);

end

DD(1,n)=fix((n-1)/2);

DD(n,1)=fix((n-1)/2);

DD(n-1,n)=fix((n-1)/2);

DD(n,n-1)=fix((n-1)/2);

DD

Eigenvaluesoffangraph=eig(DD)
DDE=sum(abs(Eigenvaluesoffangraph))
QOUTPUT:

& eodingground  Fyecyte MATLAB/Octave Online (GNU Octave, v4.2.4) 7
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Program 2.3. To calculate the divisor degree energy of
complete bipartite graph:

p=; %Enter the number of vertices in a vertex set X

g=; %Enter the number of vertices in a vertex set Y
n=p+q;

DD=zeros(n);

for i=1:p

for j=p+1:n

DD(i.j)=fix(a/p);

DD(j.i)=fix(a/p);

end

end

DD

EigenvaluesofCompletebipartitegraph=eig(DD)

DDE-= sum(abs(EigenvaluesofCompletebipartitegraph))

OUTPUT:

@geﬂinggregnﬁ Eyecute MATLAB Octve iGN Octae, 1421

8 Beote’] D S gnon  STON iesult

Sactave -of --no-uindos-systen dean.n

Program 2.4. To calculate the divisor degree energy of
splitting graph of a Star graph:

p=; % Enter the number of vertices of star graph (p > 2)
n=2*p;

DD=zeros(n);

for i=1:p-1

for j=p+1:2*p-1

DD(i,p)=p-1;

DD(p.i)=p-1;

DD(i,2*p)=fix((p-1)/2);

DD(2*p,i)=fix((p-1)/2);

DD(j,p)=2*(p-1);

DD(p.j)=2*(p-1);

end

end

DD

EigenvaluesofsplittinggraphofStargraph=eig(DD)
DDE=sum(abs(EigenvaluesofsplittinggraphofStargraph))
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Figure 3: For n =9, DDE of Complete bipartite graph.
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Figure 4: For n = 10, DDE of Splitting of star graph.

Program 2.5. To calculate the divisor degree energy of thorn
graph of complete graph:

p=; % Enter the number of vertices of complete graph
n=2*p;

DD=zeros(n);

fori=1:p

for j=1:p

DD(i,i+p)=p;

DD(i+p,i)=p;

DD(i,j)=1;

DD(j,i)=1;

DD(i,i)=0;

DD(j j)=0;

end

end

DD

Eigenvaluesoftorngraphofcompletegraph=eig(DD)
DDE=sum(abs(Eigenvaluesoftorngraphofcompletegraph))
OUTPUT:

(&) codingground  Executs WATLABIOctavs Onlins (GNU Octava, v4.21)

0 Exe > Share  demom  STDIN

Eigenvaluesoftorngraphofcompletegy
Eigenvaluesoftorngrapl

Figure 5: For n = 10, DDE of thorn graph of complete
graph.
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Program 2.6. To calculate the divisor degree energy of
friendship graph:

p=; % Enter the number of copies of K3
n=2*p+1;

DD=zeros(n);

for i=1:p

for j=i+p:n-1

DD(2*i-1,2*i)=1;

DD(2*i,2*i-1)=1,

DD(i,n)=p;

DD(n,i)=p;

DD(j,n)=p;

DD(n,j)=p;

end

end

DD

DD1=DD*DD

TraceofDD1=trace(DD1)
Eigenvaluesoffriendshipgraph=eig(DD)
DDE=sum(abs(Eigenvaluesoffriendshipgraph))
OUTPUT:

(&) codingoround - yeeyts HATLActave Onlne (GNU Ocave 1421

R, Eecute | > Share  cemom  STON

e 1 6

DE = 11.852

Figure 6: For n =5, DDE of friendship graph.

Program 2.7. To calculate the divisor degree energy of
ladder graph:

p=; % Enter the number of vertices of path graph
n=2*p;

DD=zeros(n);

fori=1:n-1

for j=1:p-1

DD(i,i+1)=1;

DD(i+1,i)=1;

DD(p-j,p+j+1)=1;

DD(p+j+1,p-j)=1;

end

end

DD

DD1=DD*DD

TraceofDD1=trace(DD1)
Eigenvaluesofladdergraph=eig(DD)
DDE=sum(abs(Eigenvaluesofladdergraph))

OUTPUT:
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Figure 7: For n = 6, DDE of ladder graph.

Program 2.8. To calculate the divisor degree energy of path
graph:

n=; %Enter the number of vertices of path graph (n > 2)
DD=zeros(n);

for i=1:n-2

DD(i+1,i+2)=1;

DD(i+2,i+1)=1;

end

DD(1,2)=2;

DD(2,1)=2;

DD(n-1,n)=2;

DD(n,n-1)=2;

DD

Eigenvaluesofpathgraph=eig(DD)
DDE=sum(abs(Eigenvaluesofpathgraph))

OUTPUT:

(6 codingaround ety ATLAB Ot Onlne (6N Octav, V421

& Execute | D Share demom ST Wl Resalt

Soctave -gf --no-uindow-systen deno.m
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Program 2.9. To calculate the divisor degree energy of star

graph:

n=; % Enter the number of vertices of star graph
DD=zeros(n);

fori=1:n-1

DD(i,i+1)=0;

DD(i+1,i)=0;

DD(i,n)= (n-1);

DD(n,i)= (n-1);

end

DD(1,n-1)=0;

DD(n-1,1)=0;

DD

Eigenvaluesofstargraph=eig(DD)
DDE=sum(abs(Eigenvaluesofstargraph))
OUTPUT:

~-10-indoi-systen deso.n

v
penvaluesefstargraph))

Figure 9: For n = 10, DDE of star graph

Program 2.10. To calculate the divisor degree energy of
comb graph:

p=; % Enter the number of vertices of path graph(p > 2)
n=2*p;

DD=zeros(n);

for i=1:p-2

DD(i,i+1)=1;

DD(i+1,i)=1;

DD(i+1,i+n-p+1)=3;

DD(i+n-p+1,i+1)=3;

end

DD(1,p+1)=2;

DD(p+1,1)=2;

DD(p-1,p)=1;

DD(p,p-1)=1;

DD(p,n)=2;

DD(n,p)=2;

DD

Eigenvaluesofcombgraph=eig(DD)
DDE=sum(abs(Eigenvaluesofcombgraph))
OUTPUT:
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Figure 10: For n = 10, DDE of comb graph.

The following table gives the divisor degree energy
of some graphs of various orders.

TABLE I. The divisor degree energy of some graphs of
order less than 20.

W | EDD( EDD EDD S(Kin | EDD
Fn Kpa |
n Wh) (Fn) (Kpa) 1) (S (Kia-1))
W F 512 | K, S(K
6 4 15.232

4 4 3 2 12)
W | 6.47 F 8.94 K, S'(K

4.899 26.382
5 2 5 4 3 13)
W | 9.37 F 11.0 K, S'(K

11.31 43.081
6 1 6 6 4 14)
W F | 171 | K S'(K

16 6.928 58.138

7 7 3 4 1,5)
W | 177 | F | 187 | K, S'(K

8 79.145
8 5 8 1 4 1,6)
W | 191 | F | 226 | Ky, S'(K

8.944 97.283
9 4 9 1 5 17)
W | 276 | F | 284 | K, S'(K

18.33 121.85
0 |2 0 |5 7 18)

TABLE I1. The divisor degree energy of tree graphs of
order up to 10.

Pn EDD(P,) | Sa EDD(Sy | Pn1-Ki EDD(Pn-1-K1)
P4 8.2462 Ss 10.392 PaK 20.556

Ps 8.8990 Ss 16 PaKy 26.719

Ps 10.657 Se 22.361 PsK1 32.883

P; 11.587 Sz 29.39%4 Pe-K1 39.046

Psg 13.159 Ss 37.041 P7Ky 45.209

Py 14.194 Se 45.255 Pg-K1 51.373

P | 15.683 Sio 54 Pg-K1 57.536
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