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Let G be a simple connected graph with n vertices and m edges. The mycielski graph ¢(G) of
G contains G itself as an isomorphic subgraph, together with N+1 additional vertices:a vertex U,
corresponding to each vertex V; of G and another vertex W . Each vertex U; connected by anedgeto W, so
that these vertices form a subgraph in the form of a star K, . In addition, for each edge (V;,V;) of G, the

mycielski graph includes two edges (U;,V;) and (Vi,u;). In this paper we obtain First Zagreb index, First

Zagreb Eccentricity index, Eccentric connectivity indices and polynomials and connective eccencticity index for
the complement of Mycielski graphs. Furthermore, upper and lower bounds for the Harmonic index is also
provided.
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I Introduction
7cm Topological indices are numerical identities computed from the molecular graph of a chemical
compound [14]. These indices are graph invariants which characterize the topology of that molecular graph. In
addition to topological indices, a large number of graph polynomials are also introduced in the literature and most
of them are found to be applicable in mathematical chemistry.

Let G be a simple connected graph with n vertices and m edges. By V(G) and E(G), we
denote the vertex set and edge set of G respectively. For two vertices U and V of V(G) their distance
d(u,v) is defined as the length of any shortest path connecting U and v in G . For a given vertex U of
V(G) its eccentricity &(u) is the largest distance between U and any other vertex v of G . Hence,

e(u) = Max, d(u,v).

The First and Second Zagreb indices [11] of a graph G, introduced by Gutman, are defined as
M,(G)= . [d(v)+d(v))]
vi eV (G)
and

M, @G)= > [d(v)d(v))]

(v; ,vj)eE(G)
respectively, where d(V;) is the degree of the vertex V; in G.

The Eccentric connectivity index fc (G) of a graph G, proposed by Sharma, Goswami and Madan
[13] is defined as the sum of the product of degree of a vertex and its eccentricity for all vertices of G. It is denoted
by
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&(G)= Z d(v))e(v;)

VieV(G)

,where d(V,) and &(V;) are respectively the degree and eccentricity of vertex V.

The Connective Eccentricity index of a graph G [10] is a relatively new topological index defined as

Cé(G) - z d(Vi)

vV (G) e(v;)

The Eccentric connectivity polynomial of a graph G is defined as [9] &£°(G, X) = Zd (Vi)xg(vi) ,
where d(v;) and &(Vv;) are the degree and eccentricity of vertex V; respectively, where value of X is

greater than 1. The connection between the eccentric connectivity polynomial and the eccentric connectivity
index is given by

&(G)=¢°(G)1)
where £°(G,1) is the first derivative of &°(G, X).

For a graph G the First Zagreb Eccentricity index[15] is defined as

ZE,(G) = Z g(Vi)z-

vjeV (G)

The Harmonic index H(G) foragraph G isavariant of RandiC’ connectivity index. It is defined

2
as HG) =Y. [ ][7,8 16].
VRO (v) +d(v,)
The Mycielski graph ¢(G) of G, put forward by Mycielski [12] and well studied by authors in [1, 3,
4], contains G itself as an isomorphic subgraph and n+1 additional vertices : vertices U, U,,..... u
corresponding to vertices V;,V,,.....V,, of G and a new vertex W of degree N . Each vertex U; connectedto
W and for eachedge (V;,V;) of G, the mycielski graph contains two edges (U;,V;) and (Vi,u;). In ¢(G)

, there are 4 types of edges — edges joining vertices V; and Vi, Ui and V;, Vj and U; and U; and W.
Moreover we have the following lemmas.

1. If u beanontrivial graph of order N andsize M, andlet ¢(G) be its mycielski graph. Then for
each 1 =1,2,..n,wehave d,,(v;) =2ds(v;), d,c,(U;) =de(v;)+1 and d,q (W) =n [2].

2. Let G be atriangle- free graph with vertex set V =V,,V,,...V, . Let #(G) be the mycielski
graph. Then we have the following results [6] .

do(v,,v;), if dg(v,v:)<3;
1 d¢(G)(Vi,V-): G( i J) . G( i J)
! 4, if dg(v;,v;)>4.
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2, if i=];
2. Ay (Ui,v;) =9ds(vi,v)), if dg(vi,v;) <3,i#
3, if dg(vi,v;)=4,i=].

3. d¢(G)(Vi,W) = d¢(G)(ui,uj) = 2,d¢(6)(ui,w) :1.ie.,d¢(G)(vi,vj) gdG(vi,vj)

The Complement of a graph G , denoted by 6 is the graph with the same vertices as that of G and
two vertices are adjacent in G if they are not adjacent in G In order to determine the various topological
indices of the complement of the Mycielski graph ¢(G), we need the following observations.

L dy g, (v)=2n-2d5(v), d, () =2n—1—-dg(v;) and d (W) =n.
2. &, (v,)= 50 )= 50 (w)=2.

Various mathematical properties of Mycielsky graph has been studied extensively by various authors.
For instance Chvatal in [3], discussed about the minimality property of this graph. A lower bound on the
chromatic number of Mycielski graph was reported by the authors in [1] and in 2004 Collins and Tysdal discussed
about dependent edges in mycielski graphs[4]. In [5] authors invetigated Zagreb coindices of mycielski graphs
and explicit formulae are derived in terms of Zagreb indices and coindices of their parent graphs.

In this paper various topological indices of complement of Mycielski graphs are obtained. Throughout
this paper we consider compliment of the Mycielski graph with diameter exactly 2 .

1. First Zagreb index and First Zagreb Eccentricity index
In this section, two topological indices such as First Zagreb inded and First Zagreb Eccentricity index of
the complement of a Mycielski graph are computed.

Theorem1Let G bean n vertex graph of size m and let %(G) be the complement of the
Mycielskian ¢ of G . Then the First Zagreb index of g(G) is given by
M, (¢(G)) = 5M,(G) +n(8n? —3n+1) + 4m(6n +1)
Proof.
M,(#G)= D d(v)
(% &V ((6))
+ Z d(u,)® +d(w)>.
u;ev (4(G))

= > (2n-2d(v))

ViEV(G)
+ > (2n-1-d(v))* +n>.

vi eV (G)

= > [(@n® -8n(d (%)) +4(d(v)")

VeV (G)
+(2n-1)* +2(2n-1)d (v,) + (d ()]

= 4n® -16mn +4M,(G) +n(4n* +1—-4n)
+4m(2n-1)+ M, (G)

=5M,(G) +n(8n° —3n+1) +4m(6n +1)

International Conference on Emerging Trends in Engineering & Management 3 |Page
(ICETEM-2016)



IOSR Journal of Mathematics (IOSR-JM)
e-1SSN: 2278-5728, p-ISSN: 2319-765X.
PP 01-07

www.iosrjournals.org

Theorem 2 The First Zagreb eccentricity index of #(G) is given by ZEl(&(G)) =4(2n+1).

Proof. The First Zagreb eccentricity index of a graph G is ZE,(G) = ZV.
I

ZE(@@G)= Y LMW+ Y &)
VeV (4(G)) u eV (4(G))

+ Z g2(w)

weV (4(G))

=4n+4n+4

=4(2n+1)

2
wef (v;). Hence

1. Eccentric connectivity index, Eccentric connectivity polynomial and connective eccentricity index
Three eccentricity based topological indices are considered and their values are derived for the

complement of the mycielsky graph G .
Theorem 3 Let G bean n vertex graph of size m and let ¢(G) be the complement of the

Mycielskian ¢ of G . Then, the Eccentric connectivity index of &(G) is given by
&°(#(G)) = 4(2n* -3m)

Proof.

f:c((_é(G)): Z d(v;)e(v;)+ Z d(u)e(u;)

vieV (4(G)) eV (#(G))

+ > dwe(w)

weV (¢(G))

= > 2(n-d(v))2

vieVv (G)

+ > (2n-1-d(v;))2+2n

uieV(G)
=8n?-12m
= 4(2n* —3m)

Corollary 4 The Eccentric connectivity polynomial of %(G) is given by
E(P(G, X)) = x*(4n? —6m).

Proof.

EW@G,x)= Y 2(n-d(v,))x’

VeV (G)

+ > (2n—1-d(v,))x* +nx?
uieV(G)

= x*(4n’ —6m).

Theorem 5 The Connective eccentricity index of complement of the Mycielski graph is

C*(G) =2n%-3m.
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d(v,
Proof. The connective eccentricity index of a graph G is given by, C*(G) = ZV v(G)%
i ey,

Therefore
CE(G) — d (Vi)
v ey E(Vi)
d(u;)
4 &V (3(G)) e(u;)
d(w)
wev (3(e)) € (W)
2(n—d(v;))
=) 2
2n—-1-d(v,) +ﬂ
=) 2 2
n(2n-1) M n
2

—+

+

=n?-2m+
=2n%-3m.

V. Bounds of Harmonic index on Mycielsky graphs
In this section, we provide upper and lower bounds for the Harmonic index of the mycielsky graphs.

Theorem6 Let G bea (n, m) graph with maximum degree and minimum degree A and o
respectively. The mycielsky graph of G is denoted by ¢(G). Then

%H(G)+{ 4m 2N }SH(¢(G))£%H(G)+{

+
30+1 1+6+n

N 4m 2n
3A+1 1+A+n

Proof. By the definition of Harmonic index, we have

HG)= Y 2

(v, vj<E(@)) d(v;)+d(v;)

Hence by considering the various types of edges in ¢(G) , One can write,

HEG)= Y 2

(v ey A (Vi) +d(vy)
2
+ e —
(v.u})EE(4(G)) d(v;)+d(u;)
2

ey d(U) +W
Now consider the term

+
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2 _ 2
(vi,uj)eZE(¢(G))d(Vi)+d(uj) v ))<E(®) 2d(v;) +(1+d(v;))
< Z #

v, v))E(G) 26 +(1+0)
_ 4m
30+1

Similarly, we can see that

am__ 2
3A+1 uiEey d(v) +d(u;)

It is also obvious that,

Therefore,

2 2
w weete) dU)+W 576 (1+d(v;))+n
< 2n
1+o+n
2n 2 2n
<

— < <
I+A+n @ weewey dU)+w 1+5+n

Finally we have,

> = :
URPEICO) d(vi)+d(v;) V)<E(G) 2(d(v;)+d(vy))
1
=-H(G)
2
Hence the proof.
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