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Some New Results on Extended Medium
Domination Number of Few class of Graphs

* G. Mahadevan **V.Vijayalaksmi ***C. Sivagnanam

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)
= (Twhere ETDV(G) = Yedom(u, v) for for all u,v € V(G)
)
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1.INTRODUCTION

Graph theory especially the theory of domination plays an vital role as far as application side is concern. Itis
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, v)
is the sum of number of u-v paths of length one, two and three. We define ETDV(G) == Yedom(u, v) forall u,v

ETDV(G)
p
2

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.

€ V(G) and the extended medium domination number is defined as EMD(G) = . Because of this
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Definition 1.1 : [1] Inany simple graph G of p number of vertices, the medium domination number of G is
ETDV(G)

y

defined as EMD(G) =

Example1.2:

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;
ETDV(G) _37

n 10

4

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
disjointunion of G and G’ with additional edges joining each vertex of G to its corresponding vertex in G’.

Notation 1.4 : Fon is a fire cracker graph obtained by attaching any one of pendent vertex of m copy of the
star Kl‘ e 1

Notation 1.5: B n is a banana tree graph obtained by attaching any one of pendent vertex of the star
K, ,toeach pendent vertex of the star K, .

Notation 1.6 : K-nested triangle graph is joining K copy of triangle a;b,c; fori=1to K. Connecting the
verticesa;toa;, ,, b;tob,, ,, ¢;toc,, , fori=1toK-1.

Observation 1.7 : [9] ETDV(C,) = 3m.
Observation 1.8 : [9] ETDV(P,,) = 3m-6.

nn-1)
2

EMD(G) =

Observation1.9: [9]ETDV(K|) = ( ](n2— 4n +5).

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(P,). M(C), M(K) P, ®K;,, 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.

Theorem2.1: 1fG =M (P,) then EMD(G) = 2232 yhere s> 3.

2t
)
Proof : Consider the mirror graph of a path P,. Letthe verticesof P,are A, A,,......A and the vertices of P,’
are B;, B,,.... B. Now joinA;to B, fori=1tot. ETDV(G) = } edom (u,v) for u, v e V(G).
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Forany path P, ETDV (P,) = 3t -6 for any t. we have two paths P, and P,".
t—1
edom(A,, B,) = 3fori=2tot-1; Therefore Y edom (A, B)=3(t-2);
1=2

edom(A,, B,) = 2fori=1andt; Therefore 21: edom (A B)=4;
1=1,¢

-1
edom(A;, A, ,) = Lfori=1tot-1; Therefore Y edom (A, B, ) =t-1;
i=1
t-1
edom(B,, B.,,) = 1fori=1tot-1; Therefore D edom (A, B, ,)=t-1;
i=1

t-1
edom(A, B,,,) = 2fori=2tot-1; Therefore Ezedom (A, B, ) =4(t-2);

t-2
) = 3fori=3tot-2; Therefore E,gedom (A, B.,,)=6(t—4);

edom(A,, B,) = 2;edom(A,, B, ;) =2;edom(A,, B,) = 3; edom(A,, B,) = 3; edom(A , B, ,)
3; edom(A, ,, B, ;) =3.

edom(A,, B

i£2

ETDV(G) = 2(3t—6) + 3(t - 2) + 2(t— 1) + 4(t — 2) + 6(t — 4) + 20
= Bt—12+3t— 6+ 2t—2 + 4t — 8 + 6t— 24 + 20 = 21t — 32
ETDV(G) 217 32
EMD(G) = ©_ :

2 ()

21
Theorem 2.2 : If G =M (C,) then EMD(G) = 7 where m > 3.
%)
Proof : Consider the mirror graph ofacycle C_. Letthe verticesof C_ area,, a,,...... a., and the vertices

of C areb,b,,....b. . Now join a, to b, by using the edge a,b; for i = 1 to m. In this graph consider the vertex
a =a;b =by;a,=a,b, =h,
ETDV(G) = > edom (u, v)foru,ve V(G).
Forany cycle Cm‘ETDV(Cm) = 3m for any m. we have two cycles C_and C_’.

m+1 m+1

edom (a;, b)) = 3fori=1tom; Therefore 3 edom (3, b;) = 3m;
1=1
edom (a;, b;, ,) = 2fori=1tom; Therefore i edom (a;, b;, ;) =4m;
1=1
edom (a;, b;,,) = 3fori=1tom; Therefore i edom (a;, b, , ,) = 6m;
1=1
edom (a;, ;,,) = 1fori=1tom; Therefore i edom(a, ;, ,) =M;
=1
edom (b, b;, ,) = 1fori=1tom; Therefore i edom(b;, b, , ) =m; ETDV(G) =21m.
1=1

EMD(G) = ETED%(G) _ (221’”,71J

2 2
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4 o3 2
Theorem 2.3 : 1f G =M (K,) then EMD(G) = R o3 AT AR eren > 4.

o
2
Proof : Consider the mirror graph of a complete graph K . Letthe verticesof K _area,, a,,...... a,andthe
verticesof K "areb,, b,,.... b.. Now join @ to b; by using the edge a;b, fori=1ton.
ETDV(G) = ) edom (u, v) for u, v e V(G).

For any complete graph K, ETDV(K)) = (@j(nz —4n+5;) foranyn.
We have two complete graph K and K’

edom (a,, x) = 1 forx=a,to a_; Therefore Zn‘, edom (a;, X) = (n-1),

X =ag

edom (a,, x) = 1 forx=a,toa_; Therefore 2. edom (g, x)

x=ag
=(N=2)........ edom(a, ,,a)=1;

bn
edom (b,, x) = 1 forx =Db,to b ; Therefore Y. edom (b, x)=(n-1);

x=by

by,
edom (b, x) = 1 forx =b,to b ; Therefore > edom (b,, x)
x = b3

=(n-2);........ edom(b, ,,b)=1;

by
edom (a;, b)) = nfori=1ton; Therefore > edom (a;, b,) =n?;
i=1

edom (a,, bj) = 2(n-1) for j = 2to n; Therefore i edom (@, bj) =2(n-1)?j#1;
=2

J

edom(a,, bj) = 2(n-1)forj=1ton; Therefore ledom (a, bj) =2(n-1)%j #2;.........
J=

edom(a,, bj) = 2(n-1) for j = 1to n; Therefore Zledom (n,, bj) =2(n-1)%j#n;
J=

ETDV(G) = 2(@}(712 —4n+5)+ n(n -1 +n% +2n(n -1

=n*-4n®+5n°2-n3+4n2-5n+2n?-n+2n°-4n?+2n
=n*-3n3+ 7n?-4n

ETDV(G) n*-3n® +7n% —4n

A

EMD(G) =
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2.3n+8)-22n+9
then EMD(G) = "2 L0 -2 D)
")

2

where m, n > 4.

Theorem 2 : 4 If G be agraph F

m, n’

Proof : LetF . beafire cracker graph obtained by attaching any one of the pendent vertex of the star
K, ,toallthe vertices of the path P . Let, A Kbeastar with npendent vertices and P, be a path with m vertices.

Let(a, a,....... a,,) be the vertices of the path P_. Let (f,, f,, ....... f,_ ) bethen—1pendentverticesand f_
be the root vertex of the star S, (f, , ;. f,,5..---.. f,,_,) bethen-1pendentvertices and f, be the root vertex
ofthestars,,....... (f(m_l)n FUTTTTRIS f._,) bethen—1pendentverticesandf be the root vertex of the star

S,- Now attach the pendent vertex f, toa,, f,, ; toa,,........ f to a_, respectively.

n+1 (m-1)n+1
ETDV(G) = ) edom (u, v) for u, v e V(G).

Forany pathP_,ETDV(P_ ) = 3m-6;

For any star K, ., ETDV(K, ,_,) = ”(”2_ D We have m copy of Ky nops

m-1
edom (£, , f i(n + 1)) = 1fori=1tom-1; Therefore, >’ edom (f;, fi(n+ 1)) =m-1,
1=1
edom (f. . ;. (|+1)n+1) = 1fori=2tom-3;j=2ton & 2n; Therefore, > edom (f,, ,, (|+1)n+1)

= 2n(m-4)fori=2tom-3;j=2ton & 2n;

edom (f,, f ,.) = 1fori=2ton&2n; Therefore ) edom (f,f ,.) =nfori=2ton& 2n;

n+i

edom (f, , 4, fp 1+ ) = 1fori=2ton; Therefore, Z edom (f o fysi)
= 2(n - 1); edom(f, , ;, ,)) = 1; edom (Fi, 1y 00 fin_opn s i)
= 1fori=2ton &-n; Therefore, ) edom (i n+ 10 fm_2n )
= nfori=2ton&-n;edom (f, .1 fn_2uynsd)
= 1 fori=2to n; Therefore, i edom (f(m—2)n+ 1 f(m_zﬂ)n +i) =2(n-1);
1=2
edom (f, _ o041 fn_g) = 1.
nn—-1)
ETDV(G) = 3m—6+m(—2 j+(m—1)+2n(m—4)+2n+4(n—1)+2
2
— (W]+4m+2mm—2n—9
= [mn2—mn + 8m + 4mn — 4n -18] / 2
_ m(n®+3n+8)-22n+9)
2
EMD(G) = ETDV(G) _ m(n® +3n+8)—2(2n +9)

y o)
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m(n2 +3m+3n-1)

Theorem 2.5 : I1fGbeagraph B,  then EMD(G) = [m(nﬂ)ﬂl where m, . > 3.
’ 2
2

Proof: Let B,  beagraph obtained by attaching any one of pendent vertex of the star K, |, to each pendent
vertex of the star K, . LetK, —beastar with m pendent vertices. Let (I, I,,....... |,,) be the pendent vertices
and a, be the root vertex of the star S. Let (b, b,, ....... b,) be the pendent vertices and C, be the root vertex of
thestarS;, (b, , b 0. ennn b,,,) be the pendent vertices and C, be the root vertex of the star S,... ... (Bm-1yn
b..,) be the pendent vertices and C_ be the root vertex of the star S_. Now attach the pendent vertices
I, tob, and name that vertexasb,, I, to b, and name that vertexasb,,,......... |, tob, . and name that vertex
ashb_ .

mn

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

nn+1)

Forany star K, |, ETDV(K, ) = g We have m copy of K, ;
m(m + 1)
Forany star K; ., ETDV(K, ) = g
edom (a;, b, ;) = 1fori=0tom-1;j=1ton-1; Therefore, > edom (a;b,;,))

=m(n-1)fori=0tom-1;j=1ton-1,

edom (a,,c,) = 1fori=1tom; Therefore '21

1=

edom (aq, ¢;) =m;

edom (b;,,, cj) = 1fori=1tom;j=1tom;i#j; Therefore, > edom (b, cj)
=mm-1)fori=1ltom;j=1tom;i# j;
n(n +1) m(m + 1) 2
ETDV(G) = 7 (m)+ g tmR-mem+m®—m
= [mn? + mn + m?+ m + 2m?+ 2mn — 2m] / 2
= [3m? + mn? + 3mn-m] /2
=mnh+3m+3n-1)/2
_ ETDV(G) _ m(n® +3m+3n-1)
EMD(G) = p B 0 mn+1)+1
2 2

3(21m —28)
3m
2
Proof : Consider the graph obtained by attaching m copy of triangles. Let (a,, a;,, a;,) be the vertices of jth
triangle fori=1tom. Now joina; toa;., ), @,t08, ;) 8toa,, ysfori=1ltom-1.
ETDV(G) = ) edom (u, v) for u, v e V(G).

where m > 3.

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

m-1
edom (ayy, ., 1y;) = 3 fori = 1tom - 1; Therefore, _; edom (ay;, &, 1)) = 3(M - 1);

m-1
edom (a;,, a, 1)2) = 3 fori=1tom-1; Therefore, -21 edom (a,,, a . 1)2) =3(m-1);
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m-—1
edom(ay,, ., 1)3) =3fori=1tom-1; Therefore, » edom (a,, ., 1)3) =3(m-1);
i=1
edom (a;;, a;,) = edom(a;,, a;;) = edom(a;;, a;,) =4 fori=2tom-1;

m-1
Therefore >, [edom(a,, a,,) +edom(a,,, a.,) + edom(a,, a,) 1 = 12(m - 2);
i=2
edom (a,;, a,,) = edom (a,,, a,;) = edom(a ,, a,,) = edom (a_,, a_,) = edom (a_,, a..)
=edom (a5 a,,) = 3;
edom(a;;, @, 5;) = edom(a;,, &, ),) = edom(ay;, 8, 55) =1 fori=1tom-2;

m—2
Therefore E,l [edom(a;;, &, ) + edom(a,, @, 5),) +edom(a;s, 8, »)5) 1=3(M - 2);

edom (a;;, &, 3) = edom (a;,, &, 3,) = edom (aj, 8, 55) =1 fori=1tom-3;
m—3

Therefore -21 [edom(ayy, &, 5),) + edom(ayy, &, 5),) +€dOM(y;, a4, 305) 1= 3(M-3);

1=
edom (a;,, a, 1)2) = edom(a;, ., 1)3) = edom(a,, i, 1)3) = edom(aiz,a(i . 1)1)
= edom(ai:,,,a(i . 1)1) = edom(as, ., 1)2) =3fori=1tom-1,

m-—1

Therefore _Zl [edom(ay;, &5, 1) +edom(ay, a; . 1)5) + €dom (@, &, 1)) +edom(ayy, a; . 1);)

+edom(a,,, ., 1)1) +edom(a,, a . 1)2)] =18(m-1);
edom(a;;, @, 5),) = edom(ay;, &, ,)3) = edom(a,, & , 53) = edom(a;,, & . 5,)
= edom(a;3, &, 5))
= edom(a,,, a +2)2) =3fori=1tom-2;
m-—2

Therefore El [edom(ay;, a4 5),) + €dOM(8yy, @ 4 p)5) + €dOM(@y,, A, 5)3) + edom(@y, ;. 5) +

edom(a;s, @ , ;) + €dom(ay,, &, 5),)] = 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)

ETDV(G) _ 3(21m — 28)

EMD(G) = 7, 3
HE
3.CONCLUSION

2
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 Bananatree.
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