Intern. J. Fuzzy Mathematical Archive —
VOl. 10, No. 2, 2016, 111-116 International Journal of
ISSN: 2320 —3242 (P), 2320 —3250 (online) Fuzzy Mathematical
Published on 25 April 2016 =

P Archive

www.researchmathsci.org

On K Edge Index and Coindex of Graphs
V.RKulli

Department of Mathematics
Gulbarga University, Gulbarga 585106, India
e-mail :vrkulli@gmail.com

Received 13 April 2016; accepted 22 April 2016

Abstract: The F-index of a graph is defined as the sum of the sutfé¢he vertex degrees
of a graph. It is known that this index can enhatheephysico-chemical applicability of
Zagreb index. In this paper, we introduce a nevaiiant theK-edge index which is
defined as the sum of the cubes of the edge degfeasgraph. Also, we introduce
another new invariant the-edge coindex. We initiate a study of these newriaués.
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1. Introduction
Let G = (V, E)be a simple graph witl¥| = nvertices andE| = medges.

The degree of a vertexdenoted byls(v), is the number of vertices adjacenvtdhe
edge connecting the verticaandv will be denoted byv. Let G be the complement of

a graphG and‘E(E)‘ = m:@_ manddg (u)=n-1-d, (4 foruDV.

A molecular graph is a simple graph sucdt fts vertices correspond to the
atoms and the edges to the bonds. Chemical gragamythis a branch of mathematical
chemistry which has an important effect on the traent of the chemical sciences.

In Chemical Science, the physico-chemiaalpprties of chemical compounds
are often modeled by means of molecular-graph-basedture- descriptors, which are
also referred to as topological indices, see [1].

The first and second Zagreb indices arenddfas

M, (G)= D, de(u)2 andM,(G)= > ds(u)di( V).
uv(G) wdE(G)

These indices were introduced by Gutnedrl. in [1]. Also theK indices anK
coindices were introduced in [2] and [3] respedtive

In fact, one can rewrite the first Zagreb index as

M,(6)= 3 [d(d+ (9]

The forgotten topological indé is defined [1, 4] as
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) Tl 3 [ah+ o]

The forgotten topological index was studied, foamyple, in [5].
The first and second reformulated Zagreb indicesdafined as

2
EM,(G)= 2 &(9, EM,(G)= > ds(@ ¢( 1
eJE(G) e~ fOE(G
wheredg(e) denotes the degree of an edgie G, WhICh is defined byg(e) = dg(u) +
ds(v) — 2 withe= uvande~ f means that the edgesndf are adjacent.
The reformulated Zagreb indices were introducedMily¢evi¢ et al. in [6] and were
studied, for example, in [7, 8, 9, 10].
The firstka-index and the firsKa-coindex of a grapks are defined as

Ka(6)= > (d(9)+a(3)

uE(G)
Ka(G)= 3 (ds(u)+ (V)"
al={e)
These were introduced by Kulli in [11].
Terminology and notation not given here may hetbin [12].

2. Some measures of irregularity
Definition 1. A graph whose all edge degrees are mutually eiguahid to be edge
regular.

We now define the irregular edge indices of a yrap

Definition 2. The first irregular edge inddEl(G) of a graphGis defined as
B,(G)= > [ds(g-a( )|

e~ fDE G

Definition 3. The second irregular edge ind&s(G) of a graphG is defined as
2
= 2 [d(9-a(n].
e~ f{OE(G)

Also we define the irregular edge coindices ofaph.

Definition 4. The first irregular edge coindelfl(G) of a graphG is defined as
IEi(G)= Y |ds(9- & ( f)

et fDE G

Definition 5. The second irregular edge coind@@(G) of a graphG is defined as

EZ(G):emZ;‘(G)[dG(e)— &( ]

3. TheK-edgeindex of a graph
We define the&-edge index of a graph.
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Definition 6. TheK-edge index of a grapB@ is defined as
<.(6)= 3 do(9’
(9

eJE( G
i.e. TheK-edge index of a graph is the sum of the cubekeoétige degrees of a graph.

Definition 7. TheK -edge index of a grapB is defined as
K(6)= X [do(ef+ (1]
e~ fOE(G)
We now define th&-edge coindex of a graph.
Definition 8. TheK-edge coindex of a graphis defined as
R(6)= ¥ [da(&+a( 9]

et fOE(G)

Example 9. Consider methylcyclohexane and its molecular g@psee Figure 1.

HZC\ C/CH2
H2

Figure 1. Methylcyclohexane

The values of th&-edge index of5 and theK -edge index ofz areK¢(G) = 94
andK_(G)=94.

Example 10. Consider ethylcyclopropane and its molecular gi@psee Figure 2.

H, €,

T>CHH2CCH3 G e —

CH; & 7
Figure2:

The values of theK-edge index ofG and the K'-edge index ofG are
K.(G) =90 andK_ (G)=90.
Now we have the following conjecture.

Conjecture 11. For any graplG, K, (G)=K;(G).
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Theorem 12. Let G be a graph withm vertices andnedges. Then
Ko(G) =K3(G) — BHM(G) + 12M(G) — 8n.
Proof: By definitionK-edge index, we have

(0= T du(d

= > [do(u)+ d(9-2]

IE Q)
= 2 {0+ () -o{a(y+ a3 +12 (¥ d( )9
:@%G)[ds(u)+dG(V):IC"_GQZE(:q[ds(L)+ q( \)]+12EZ¢¢[ a( I+ d( )-8
:d]E(G)I:dG(U)+ de(\/):IS—GHM(G)"'le(q—Sn

=K, (G)-6HM,(G)+12M,(G) - 8m.

Theorem 13. Let G be a graph wit vertices andnedges. LelG be the complement of
G.Then

Ke(é):S(n—Z)?’ m-12n- 23" M( QG+ € n- 3 HM( Q- Kk( G
Proof: If the degree of a vertex in G is dg(u), then the degree ofi in G is
n-1-d, (u). If e= uvis an edge 06, then the degree of an edgm G is

n-1-dg (u)+ n-1-d;(Y-2o0r 2(n-2)~[ d (u)+ d (Y]

Therefore

Ke(é): PCACH

eJE(G)
= 2 [2-2){a (9 e (9]
= 22002 -3z (0= e (e () adm Y a(h a0 { el W]
=8(n-2)’ m-12(n- z)zeug(é)[q;(w d(y]+ g a@;@[ d( I+ )x]z—g;q[ o Y

=8(n-2°’m-12n- 3" Mi(G+ g m I HM( §- k( Q
Theorem 14. Let G be a graph withm verticesm edges. Then

K.(G) = IE,(G) +2EM,( G).
Proof: Consider

K(G)= 3 [do(e+ ay( 1))

e~ fOE(G)
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ICCRLIQIRCINLICR G
[d (0] +2E'VE(G)

efDG

= |Ex(G) + 2EMy(G).

Corollary 15. Let G be a graph without isolated vertices. Then
IE2(G) = K«(G) — 2EM,(G).

Theorem 16. Let G be a graph witm vertices andn edges. Then
K.(G)=2(m-1) EM(G~ K(Q.
Proof: Denotey, ; = dg(€)® + dg(f)>. Then in view of

22F(ef)= 2 vt 2 ymZyee

dlE fOE e 0K Q e~ fOE(G

. (C)+ K () 26M().

[a(9 + o ]= 3 ¥+ X, ¢ F

=2m EM(G)

Also

eJE fOE

From (1) and (2), we have
K,(G)+K,(G)+2EM,(6)=2mEM( §.
Thus K, (G)=2(m-1)EM (G- K(QG.

Theorem 17. Let G be a graph withm vertices andn edges.
Let G be the complement @&. Then

i) K.(G)=K.(G).

i) K(G)+K,(G)=2(m-1) EM(].

Proof: (1) By definition K, (G), we have

K(G)= Z[ SCEXIGN!

e- f0E(G)
Therefore e(G)— > [dG(e)2+ a ( f)z]: K( G-

e~ fOE(Q)

(i) From (3) and (4) we have o
K.(G)=2(m-1) EM (G- K(G.

Thus K.(G)+ Ke(G) =2(m-1) E

=
o
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