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1. INTRODUCTION

Graph theory especially the theory of domination plays an vital role as far as application side is concern. It is
one of the most prominent areas of research because of its applications in  Computer science, Communication Net
works,  Electrical Engineering and Operation research. Any real life problem can be converted in to graph theoretical
model. With the help of the existing  and/or new one algorithm in domination, we can apply and get the result there
by interpret with the real life physical situation. Many different types of domination parameters are available in the
literature. The concept of Medium domination number was introduced by Duygu Vargor and Pinar Dundar in [1]
with application in communication network. Motivated by the above, in [9], the authors introduced another concept
called Extended Medium domination number of a graph. Here we impose one additional condition that edom(u, ν)
is the sum of number of u-v paths of length one, two  and three. We define  ETDV(G) == ∑edom(u, ν) for all u,ν

∈ V(G) and the extended medium domination number is defined as  EMD(G) = 
� �
� �
� �

ETDV(G)

2
p

. Because of this

additional condition, many conflicts in communication networks can be avoided. For certain practical purpose, we
need this extended medium domination for some special types of graphs. Hence in this paper we investigate the
extended medium domination number of some interesting special types of graphs.

Abstract : In Computer Communication Net work,  each node(computer) is capable of safeguarding every
node  (computer) in its neighbourhood and in domination every vertex is required to be protect. The resistance
of network is the response to any disruption in some of the work stations.  The concept of Extended Medium
domination number plays an vital role. Let G = (V,E) be the graph. The manipulations of the Extended
Medium domination number has variety of applications in computer communication Networks. For some
more real life situation and efficient communication, G. Mahadevan, V. Vijayalakshmi and C. Sivagnanam.
introduced  the concept of extended medium domination number of a graph. It is defined as EMD(G)

= 
ETDV(G)

2

p 
 
 

where  ETDV(G) = ∑edom(u, ν) for for all u,ν ∈ V(G)
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Definition 1.1 : [1]  In any simple graph G of p number of vertices, the medium domination number of G is

defined as EMD(G) = 
� �
� �
� �

ETDV(G)

2
p

Example 1.2 :

Fig. 1.

From the above figure 1.1, edom (1, 2) = 3; edom (1, 3) = 4; edom (1, 4) = 4; edom (1, 5) = 3; edom (2, 3)
= 3; edom (2, 4) = 4; edom (2, 5) = 4; edom (3, 4) = 4; edom (3, 5) = 5; edom (4, 5) = 3.   ETDV(G) = 37;

EMD(G) = �
� �
� �
� �

ETDV(G) 37
10

2

.
n

Definition 1.3 : Let G be a graph. Let G’ be a copy of G. The mirror graph M(G) of G is defined as the
disjoint union of G and G’ with additional edges joining each vertex of G to its corresponding vertex in G’.

Notation 1.4 : Fm, n is a fire cracker graph obtained by attaching any one of pendent vertex of m copy of the
star K1, n– 1.

Notation 1.5 : Bm,  n is a banana tree graph obtained by attaching any one of pendent vertex of the star
K1, n to each pendent vertex of the star K1, m.

Notation 1.6 : K-nested triangle graph is joining K copy of triangle  aibici  for i = 1 to K. Connecting the
vertices ai to ai + 1, bi to bi + 1, ci to ci + 1 for i = 1 to K-1.

Observation 1.7 : [9] ETDV(Cm) = 3m.
Observation 1.8 : [9] ETDV(Pm) = 3m-6.

Observation 1.9 : [9] ETDV(Kn) = � �
� �
� �

2( 1)
( – 4 + 5).

2
n n –

n n

2. MAIN RESULT

 The concept of extended medium domination number plays an vital role in communication network subject to
some specified conditions. In [9,10], the authors obtained extended medium domination number of various types
of some  basic graphs. In order to interpret with real life situation, we need this number for various special types of
graphs with real life situation. Hence it is necessary to obtain this number for some specialized types of graphs, like

M(Pn), M(Cn), M(Kn) Pm K ,c

n
�  m-nested triangle, firecracker and Banana tree. In this section, we obtain the

extended medium domination number of all the above said special types of graphs.

Theorem 2.1 : If G = M (Pt) then EMD(G) = 	
� �
� �
� �

21 32
where 3.

2
2

t –
t

t

Proof : Consider the mirror graph of a path Pt. Let the vertices of Pt are A1, A2,……At and the vertices of Pt’

are B1, B2,…. Bt. Now join Ai to Bi for i = 1 to t. ETDV(G) = 
 
 ��edom ( ) for , V(G).u, u
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For any path Pt, ETDV (Pt) = 3t – 6 for any t. we have two paths Pt and Pt’.

edom(Ai, Bi) = 3 for i = 2 to t – 1; Therefore 
1

2
edom

t–

i �
�  (Ai, Bi) = 3(t - 2);

edom(Ai, Bi) = 2 for i = 1 and t; Therefore 
�
�

1
edom

i , t
(Ai, Bi) = 4;

edom(Ai, Ai + 1) = 1 for i = 1 to t –1; Therefore 
1

1
edom

t–

i �
�  (Ai, Bi + 1) = t –1;

edom(Bi, Bi + 1) = 1 for i = 1 to t –1; Therefore  
�
�

1

1
edom

t–

i

(Ai, Bi + 1) = t – 1;

edom(Ai, Bi ± 1) = 2 for i = 2 to t – 1; Therefore 
�
�

1

2
edom

t–

i
(Ai, Bi ± 1) = 4(t - 2);

edom(Ai, Bi±2) = 3 for i = 3 to t – 2; Therefore  
�
�

2

3
edom

t–

i

(Ai, Bi ± 2) = 6(t – 4);

edom(A1, B2) = 2; edom(An, Bn-1) = 2; edom(A1, B3) = 3; edom(A2, B4) = 3; edom(An, Bn-2)
= 3; edom(An-1, Bn-3)  = 3.

ETDV(G) = 2(3t – 6) + 3(t – 2) + 2(t – 1) + 4(t – 2) + 6(t – 4) + 20
= 6t – 12 + 3t – 6 + 2t – 2 + 4t – 8 + 6t– 24 + 20 = 21t – 32.

EMD(G) =
ETDV(G) 21 – 32

.
2

2 2

t

p t

�
� � � �
� � � �
� � � �

Theorem 2.2 : If G = M (Cm) then EMD(G) = 
21

where 3.
2
2

m
m

m
	

� �
� �
� �

Proof : Consider the mirror graph of a cycle Cm. Let the vertices of Cm are a1, a2,……am and the vertices

of Cm’ are b1, b2,…. bm. Now join ai to bi by using the edge aibi for i = 1 to m. In this graph consider the vertex

am + 1 = a1; bm + 1 = b1; am = a0; bm = b0.

ETDV(G) = �edom (u, ν)for u, ν ∈ V(G).

 For any cycle Cm,ETDV(Cm) = 3m for any m. we have two cycles  Cm and Cm’.

edom (ai, bi) = 3 for i = 1 to m; Therefore
1
edom

m

i �
�  (ai, bi) = 3m;

edom (ai, bi ± 1) = 2 for i = 1 to m; Therefore 
1
edom

m

i �
�  (ai, bi ± 1) = 4m;

edom (ai, bi ± 2) = 3 for i = 1 to m; Therefore 
1
edom

m

i �
�  (ai, bi ± 2) = 6m;

edom (ai, ai + 1) = 1 for i = 1 to m; Therefore 
1
edom

m

i �
� (ai, ai + 1) = m;

edom (bi, bi + 1) = 1 for i = 1 to m; Therefore 
1
edom

m

i �
� (bi, bi + 1) = m; ETDV(G) = 21m.

EMD(G) = �
� � � �
� � � �
� � � �

ETDV(G) 21
2

2 2

m

p m
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Theorem 2.3 : If G = M (Kn) then EMD(G) = 



	
� �
� �
� �

4 3 23 7 4
where 4.

2
2

n – n n – n
n

n

Proof : Consider the mirror graph of a complete graph Kn. Let the vertices of Kn are a1, a2,……an and the
vertices of Kn’ are b1, b2,…. bn. Now join ai to bi by using the edge aibi for i = 1 to n.

ETDV(G) = 
 
 ��edom ( , ) for , V(G).u u

For any complete graph Kn, ETDV(Kn) = 2( –1)
( – 4 5;)

2

n n
n n

� �

� �

� �
 for any n.

We have two complete graph Kn and Kn’.

edom (a1, x) = 1 for x = a2 to an; Therefore
�
�

2

edom
na

x a

(a1, x) = (n –1);

edom (a2, x) = 1 for x = a3 to an ; Therefore
�
�

3

edom
na

x a
(a2, x)

= (n – 2);……..  edom(an – 1, an) = 1 ;

 edom (b1, x) = 1 for x = b2 to bn; Therefore 
�
�

2

edom
nb

x b

(b1, x) = (n – 1);

edom (b2, x) = 1 for x = b3 to bn; Therefore
�
�

3

edom
nb

x b

(b2, x)

= (n - 2);……..  edom(bn – 1, bn) = 1 ;

edom (ai, bi) = n for i = 1 to n; Therefore 
�
�

1
edom

nb

i

(ai, bi) = n2;

edom (a1, bj) = 2(n – 1) for j = 2 to n; Therefore
�
�

2
edom

n

j

(a1, bj) = 2(n – 1)2; j ≠1;

 edom(a2, bj) = 2(n – 1) for j = 1 to n; Therefore 
�
�

1
edom

n

j

(a2, bj) = 2(n – 1)2; j  ≠ 2;………

edom(an, bj) = 2(n – 1) for j = 1 to n; Therefore 
�
�

1
edom

n

j
(n1, bj) = 2(n –1)2; j ≠ n;

ETDV(G) =
� �


 
 
 
� �
� �

2 2 2( – 1)
2 ( – 4 5) ( – 1) 2 ( – 1)

2
n n

n n n n n n n

= n4 – 4n3 + 5n2 – n3 + 4n2 – 5n + 2n2 – n + 2n3 – 4n2 + 2n
= n4 – 3n3 + 7n2 – 4n

EMD(G) =



�
� � � �
� � � �
� � � �

4 3 2ETDV(G) 3 7 4
2

2 2

n – n n – n

p n
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Theorem 2 : 4 If G be a graph Fm, n, then EMD(G) = 

 
 


	
� �
� �
� �

2( 3 8) – 2(2 9)
where , 4.

2
2

m n n n
m n

mm

Proof : Let Fm, n be a fire cracker graph obtained by attaching any one of the pendent vertex of the star
K1, n to all the vertices of the path Pm. Let1, n K be a star with n pendent vertices and Pm be a path with m vertices.
Let (a1, a2,…….am) be the vertices of the path Pm. Let (f1, f2, …….fn –  1) be the n – 1 pendent vertices and fn
be the root vertex of the star S1, (fn + 1, fn + 2…….f2n – 1) be the n –1 pendent vertices and  f2n be the root vertex
of the star S2,…….(f(m – 1)n + 1,…….fmn – 1) be the n – 1 pendent vertices and fmn  be the root vertex of the star
Sm. Now attach the pendent vertex f1 to a1, fn + 1 to a2,…….. f(m – 1)n + 1 to am respectively.

ETDV(G) = 
 
 ��edom ( , ) for , V(G).u u

For any path Pm, ETDV(Pm) = 3m – 6;

For any star K1, n - 1, ETDV(K1, n - 1) = ( – 1)
,

2
n n We have m copy of K1, n – 1;

edom (fin, fi(n + 1)) = 1 for i = 1 to m – 1; Therefore,  
�
�

– 1

1
edom

m

i

(fin, fi(n + 1)) = m - 1;

edom (fin + 1, f(i ± 1) n + j ) = 1 for i = 2 to m – 3; j = 2 to n & 2n; Therefore, �edom (fin + 1, f(i ± 1)n + j)

= 2n(m – 4) for i = 2 to m – 3; j = 2 to n & 2n;

edom (f1, fn + i) = 1 for i = 2 to n & 2n; Therefore �edom (f1, fn + i)  = n for i = 2 to n & 2n;

edom (fn + 1, f(n ± n) + i) = 1 for i = 2 to n; Therefore, 
�
�

2
edom

n

i

(fn + 1, f(n ± n) + i)

= 2(n – 1); edom(fn + 1, f4n) = 1; edom (f(m – 1)n + 1, f(m – 2)n + i)

= 1 for i = 2 to n & –n; Therefore, �edom (f(m – 1)n + 1, f(m – 2)n + i)

= n for i = 2 to n & –n; edom (f(m – 2)n + 1, f(m – 2 ± 1)n + i)

= 1 for i = 2 to n; Therefore,  
�
�

2
edom

n

i

(f(m – 2)n + 1, f(m – 2 ± 1)n + i) = 2(n-1);

edom (f(m – 2)n + 1, f(m – 3)n) = 1.

ETDV(G) =
� �


 
 
 
 
 
� �
� �

( – 1)
3 – 6 ( – 1) 2 ( – 4) 2 4( – 1) 2

2
n n

m m m n m n n

=
� �


 
� �� �
� �

2 –
4 2 – 2 – 9

2
mn mn

m mm n

= [mn2 – mn + 8m + 4mn – 4n –18] / 2

=

 
 
2( 3 8) – 2(2 9)

2
m n n n

EMD(G) =

 
 


�
� � � �
� � � �
� � � �

2ETDV(G) ( 3 8) – 2(2 9)

2
2 2

m n n n

p mn
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Theorem 2.5 : If G be a graph Bm, n then EMD(G) = 

 


	

 
� �

� �
� �

2( 3 3 – 1)
where , 3.

( 1) 1
2

2

m n m n
m n

m n

Proof : Let  Bm, n be a graph obtained by attaching any one of pendent vertex of the star K1, n to each pendent
vertex of the star K1, m. Let K1, m be a star with m pendent vertices. Let (l1, l2,…….lm) be the pendent vertices
and a1 be the root vertex of the star S. Let  (b1, b2, …….bn) be the pendent vertices and C1 be the root vertex of
the star S1, (bn + 1, bn + 2…….b2n) be the pendent vertices and C2 be the root vertex of the star S2……  (b(m – 1)n

+ 1,…….bmn) be the pendent vertices and Cm be the root vertex of the star Sm. Now attach the pendent vertices
l1 to bn and name that vertex as bn, l2 to b2n and name that vertex as b2n,……… lm to bmn and name that vertex
as bmn.

ETDV(G) = 
 
 ��edom ( , ) for , V(G).v u

For any star K1, n, ETDV(K1, n) =  

( 1)

,
2

n n
We have m copy of K1, n;

For any star K1, m, ETDV(K1, m) =

( 1)

;
2

m m

edom (a1, bni + j) = 1 for i = 0 to m –1; j = 1 to n – 1; Therefore, �edom (a1,bni + j)

 = m(n – 1) for i = 0 to m - 1; j = 1 to n - 1;

edom (a1, ci) = 1 for i = 1 to m; Therefore 
�

�� 1
1
edom ( , ) ;

m

i
i

a c m

edom (bin, cj) = 1 for i = 1 to m; j = 1 to m; i ≠ j; Therefore, �edom (bin, cj)

= m(m – 1) for i = 1 to m; j = 1 to m; i ≠  j;

ETDV(G) =

 



 
 
 
 2( 1) ( 1)
( ) – –

2 2
n n m m

m mn m m m m

= [mn2 + mn + m2 + m + 2m2 + 2mn – 2m] / 2
= [3m2 + mn2 + 3mn – m] / 2
= m(n + 3m + 3n – 1) / 2

EMD(G) =

 


�

 
� � � �

� � � �
� � � �

2ETDV(G) ( 3 3 – 1)
( 1) 1

2
2 2

m n m n

p m n

Theorem 2.6 : If G be a m–nested triangle graph then EMD(G) is 	
� �
� �
� �

3(21 – 28)
where 3.

3
2

m
m

m

Proof : Consider the graph obtained by attaching m copy of triangles. Let (ai1, ai2, ai3) be the vertices of ith

triangle for i = 1 to m. Now join ai1 to a(i + 1)1, ai2 to a(i + 1)2, ai3 to a(i + 1)3 for i = 1 to m – 1.

ETDV(G) = 
 
 ��edom ( , ) for , V(G).u u

edom (ai1, a(i + 1)1) = 3 for i = 1 to m – 1; Therefore, 
�
�

– 1

1
edom

m

i

(ai1, a(i + 1)1) = 3(m – 1);

edom (ai2, a(i + 1)2) = 3 for i = 1 to m –1; Therefore, 
�
�

– 1

1
edom

m

i

(ai2, a(i + 1)2) = 3(m – 1);
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edom(ai3, a(i + 1)3) = 3 for i = 1 to m – 1; Therefore, 
�
�

– 1

1
edom

m

i

(ai3, a(i + 1)3) = 3(m – 1);

edom (ai1, ai2) = edom(ai1, ai3) = edom(ai3, ai2) = 4 for i = 2 to m – 1;

Therefore 
�
�

– 1

2

m

i

[edom(ai1, ai2) + edom(ai1, ai3) + edom(ai3, ai2) ] = 12(m – 2);

edom (a11, a12) = edom (a11, a13) = edom(a13, a12) = edom (am1, am2) = edom (am1, am3)

= edom (am3, am2) = 3;

edom(ai1, a(i + 2)1) =  edom(ai2, a(i + 2)2) = edom(ai3, a(i + 2)3) = 1 for i = 1 to m – 2;

Therefore 
�
�
– 2

1

m

i
[edom(ai1, a(i + 2)1) +  edom(ai2, a(i + 2)2) + edom(ai3, a(i + 2)3) ] = 3(m – 2);

edom (ai1, a(i + 3)1) = edom (ai2, a(i + 3)2) = edom (ai3, a(i + 2)3) = 1 for i = 1 to m – 3;

Therefore
�
�
– 3

1

m

i
[edom(ai1, a(i + 3)1) +  edom(ai2, a(i + 3)2) + edom(ai3, a(i + 3)3) ] = 3(m – 3);

edom (ai1, a(i + 1)2) = edom(ai1, a(i + 1)3) = edom(ai2, a(i + 1)3) = edom(ai2,a(i + 1)1)

= edom(ai3,a(i + 1)1) = edom(ai3, a(i + 1)2) = 3 for i = 1 to m – 1;

Therefore
�
�

– 1

1

m

i
[edom(ai1, a(i + 1)2) + edom(ai1, a(i + 1)3) + edom (ai2, a(i + 1)3) + edom(ai2, a(i  + 1)1)

+ edom(ai3, a(i + 1)1) + edom(ai3, a(i + 1)2)] = 18(m – 1);

edom(ai1, a(i + 2)2) = edom(ai1, a(i + 2)3) = edom(ai2, a(i + 2)3) = edom(ai2, a(i + 2)1)

= edom(ai3, a(i + 2)1)
= edom(ai3, a(i + 2)2) = 3 for i = 1 to m – 2;

Therefore
�
�
– 2

1

m

i
[edom(ai1, a(i + 2)2) + edom(ai1, a(i + 2)3) + edom(ai2, a(i + 2)3) + edom(ai2, a(i + 2)1) +

edom(ai3, a(i  + 2)1) + edom(ai3, a(i + 2)2)] = 18(m – 2).
ETDV(G) = 27(m – 1) + 33(m – 2) + 3(m – 3) +18

= 63m – 27 – 66 – 9 + 18
= 63m – 84 = 3(21m – 28)

 EMD(G) = �
� � � �
� � � �
� � � �

3(21 – 28)ETDV(G)
3

2 2

m

p m

3. CONCLUSION

For the purpose of interpreting with real life communication system so as make an effective solution, we need
the extended medium domination number of some more special types of graphs. The  recently introduced extended
medium domination number also plays an vital role to avoid many conflicts. Hence in this paper, we obtained the
extended medium domination number of mirror graph of Path, mirror graph of cycle, mirror graph of complete, m-
nested triangle,  firecracker, and Banana tree.
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