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ABSTRACT

The vertices and edges of a graph G are called its elements, If e = uv is an edge of G, then the vertex u and edge e are
incident as are v and e. The first multiplicative K hyper-Banhatti index of G is defined as the product of the squares of
the sum of the degrees of pairs of incident elements and the second multiplicative K hyper-Banhatti index of G is
defined as the product of the squares of the product of the degrees of pairs of incident elements. In this paper, we
initiate a study of multiplicative K hyper-Banhatti indices and coindices of graphs.
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1. INTRODUCTION

By a graph, we mean a finite, undirected, without loops, multiple edges and isolated vertices. Let G be a graph with n
vertices and m edges with vertex set V(G) and the edge set E(G). Any undefined term in this paper may be found in
Kulli [1].

The degree dg(v) of a vertex v is the number of vertices adjacent to v. The edge connecting the vertices u and v is
denoted by uv. If e = uv is an edge of G then the vertex u and edge e are incident as are v and e. Let dg(e) denote the
degree of an edge e in G, which is defined by dg(e) = dg(u) + dg(v) — 2 with e = uv. The vertices and edges of a graph
are called its elements.

The first and second K Banhatti indices are defined as

B.(G) :%‘,[de (u)+ds (e)]
B, (G): %‘,de (u)de (e)

where ue means that the vertex u and edge e are incident in G.

The first and second K Banhatti coindices are defined as
B, (G)= Z[de (u)+dg (e)]
B.(G)= Yo (u)de ()
where u*e means that the vertex u and edge e are nonincident in G.

The first and second K Banhatti indices and coincides were introduced by Kulli in [2]. Recently many other indices and
coincides were studied, for example, in [3, 4,5, 6,7, 8,9, 10, 11, 12, 13].

A molecular graph is a graph such that its vertices correspond to the atoms and the edges to the bonds. Chemical graph
theory is a branch of mathematical chemistry which has an important effect on the development of the Chemical
Sciences.

In Chemical Science, the physico-chemical properties of chemical compounds are often modeled by means of
molecular graph based structure descriptors, which are also referred to as topological indices, see [3].

Corresponding Author: V. R. Kulli*
Department of Mathematics, Gulbarga University, Gulbarga 585106, India.

International Journal of Mathematical Archive- 7(6), June — 2016 60


http://www.ijma.info/�

V. R. Kulli* / Multiplicative K Hyper-Banhatti Indices and Coindices of Graphs / IIMA- 7(6), June-2016.
The first and second K hyper-Banhatti indices of a graph G are defined as

HB, (6) = X[ 0o (u)+de ()]
HB (G) = X(ds (u)de )

The first and second K hyper-Banhatti coincides of a graph G are defined as

B, (6) = [0 (1) + 0 (o)
HB, (G)= ¥ (de (u)ds (€))"-

The K hyper-Banhatti indices and coincides were introduced by Kulli in [14].

The first multiplicative K Banhatti index and first multiplicative K Banhatti coindex of G are defined as

B”l(G) = I;I[de (u)+dG (e)}
BIl1(G) :g[de (u)+dg (e) ]

These invariants were introduced by Kulli in [15].

The second multiplicative K Banhatti index and second multiplicative K Banhati coindex of G are defined as

BII, (G) :l;IdG (u)ds (e)
B2 (6) =T de (u)de (¢).
These invariants were introduced by Kulli in [16]. Recently many other multiplicative indices and coindices of graphs
were studied, for example, in [17, 18, 19, 20, 21].
In this paper, we consider the multiplicative variants of K hyper-Banhatti indices and coindices of graphs.
2. FIRST MULTIPLICATIVE KHYPER-BANHATTI INDEX
We introduce the first multiplicative K hyper-Banhatti index of a graph G in terms of incident vertex-edge degrees.

Definition 1: The first multiplicative K hyper-Banhatti index of a graph G is defined as
2
HBIL (G) =] ][ ds (u)+dq (e)]

where ue means that the vertex u and edge e are incident in G.

We compute first multiplicative K hyper-Banhatti index of cycles, complete graphs, complete bipartite graphs, r-regular
graphs.

Proposition 2: Let C, be a cycle with n > 3 vertices. Then
HBII, (C,) = 4"

Proof: Let C, be a cycle with n >3 vertices. Then C, has n edges. Every edge of C, is incident with exactly two
vertices. Consider
2
., (e)]

HBIIl(Cn)zn[an( )+de (
=1L )[dcn (U)+de. (&) x[de, (v)+de, (&)
=[(2+2) ] x[(2+2) |

- 44!’].
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Proposition 3: Let K, be a complete graph with n vertices. Then
HBII, (K, )=(3n-5)""".

Proof: Let K, be a complete graph with n vertices. Then K, has

edges. Every edge of K, is incident with

n(n-1)
2
exactly two vertices. Consider

HBIL (K,) = [T dx, (u)+dy, ()]

ue

- 11 [dKn(u)+dKn(e)Tx[dKn(v)+dKn(e)]

e=uveE(K,)

2

n(n-1) n(n-1)

[{(n—1)+(2n—4)}1 2 X[{(n—1)+(2n_4)}17
—(3n-5)""".

Proposition 4: Let K, , be a complete bipartite graph with 1 <m <n. Then

2mn

HBII, (K, ) =(m+2n-2)" x(2m+n-2)"".

Proof: Let Ky, be a complete bipartite graph with m + n vertices, mn edges and [V, | =m, |V, = n, V(Kp) = V1 U V.

Every edge of K, is incident with exactly two vertices. Every vertex of V; is incident with n vertices and every vertex
of V, is incident with m vertices. Consider

HBII, (K, ) = H[de (u)+dy, (e)]z

ue

- 11 [de.@de @ [ae, () +d, ()]

:[{n+(m+n—2)}2]mn ><[{m+(m+n—2)}2}mn

2mn

=(m+2n—2)2m"x(2m+n—2) )

2

The following results are immediate from Proposition 4.
Corollary 5: Let K, , be a complete bipartite graph. Then
HBII, (K,, )= (31-2)"" .

Corollary 6: Let Ky, be a star. Then
HBII, (K, )=n""(2n-1)"".

Theorem 7: Let G be an r-regular graph with n vertices. Then

HBII, (G) = (3r-2)™.

Proof: Let G be an r-regular graph with n vertices. Then G has % edges. Every edge of G is incident with exactly two

vertices. Every vertex of G is adjacent with r vertices. Consider
HBII,(G) =] [de (u)+dq ()]
i 11(@)[% (u)+dg (e)]z X[dG (v)+dg (e)]z
2% 2%
[{r+(2r—2)} } x[{r+(2r—2)} J

=(3r-2)"".

3. SECOND MULTIPLICATIVE K HYPER-BANHATTI INDEX

We define the second multiplicative K hyper-Banhatti index of a graph in terms of incident vertex-edge degrees.
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Definition 8: The second multiplicative K hyper-Banhatti index of a graph G is defined as
2
HBII, (G) =] ][ ds (u)ds (e) ]

where ue means that the vertex u and edge e are incident in G.

We determine second multiplicative K hyper-Banhatti index of cycles, complete graphs, complete bipartite graphs,
r-regular graphs.

Proposition 9: Let C, be a cycle with n > 3 vertices. Then
HBII, (C,) =4".

Proof: Let C, be a cycle with n >3 vertices. Then C, has n edges. Every edge of C, is incident with exactly two
vertices. Consider

Bl (C,) = [T [ds (u)ds (¢)]
= J] [dcn (u)dg, (e)]2 X[dcn (v)+de, (e)]2

e=w<E(C,)
= |:(2>< 2)2 Jn x[(2>< 2)2:|n
=4

Proposition 10: Let K, be a complete graph with n vertices. Then
HBII, (K,)=[2(n-1)(n-2)]""".

n(n-1)
2

Proof: Let K, be a complete graph with n vertices. Then K, has edges. Every edge of K, is incident with

exactly two vertices. Consider

HB”z(Kn):E[[dKn (u)dKn (e):|
[T [d (e ()] x[dy, (v)de (¢)]

e=uveE(K,)

2

n(n-1

[{(n-1)(2n-4)"] *
—[2(n-1)(n-2)]""".

Proposition 11: Let K, , be a complete bipartite graph with 1 <m < n. Then

4mn

HBII, (K,,,)=(mn)"™" x(m+n-2)""

2
E)
1

=

Proof: Let Ky, , be a complete bipartite graph with m + n vertices, mn edges, and |Vq|=m, |V,|=n, V(K 1) = Vi U V.

Every edge of Ky, , is incident with exactly two vertices. Every vertex of V, is incident with n vertices and every vertex
of V, is incident with m vertices. Consider

HBIL, (K,,,.) =[] d,, (u)dy., (e)]z

ue

-1 )[de W) (@] «[de. Wde ()]

=[{n(m+n—2)}1mn x[{m(m+n—2)}1

4mn

:(mn)2mn x(m+n-2)".

mn

The following results are immediate from Proposition 11.

Corollary 12: Let K, , be a complete bipartite graph. Then
HBII (K, ) =(2)" x(n)" x(n-1)".
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Corollary 13: Let K; , be a star. Then

HBII, (K,,)=n"(n-1)".

Theorem 14: Let G be an r-regular graph with n vertices. Then

HBII, (G)=[r(2r-2)]".

Proof: Let G be an r-regular graph with n vertices. Then G has % edges. Every edge of G is incident with exactly two

vertices.

Every vertex of G is adjacent with r vertices. Consider

HBIIZ(G):I;[[dG (u)dg (e)]
H [dG (u)ds (e)]z X[de (v)ds (e)]z

e=uveE(G)

nr nr

[rx(2r-2)°]7 x| rx(2r-2)
=[r(zr-2)]™.

4. FIRST AND SECOND MULTIPLICATIVE K HYPER-BANHATTI COINDICES

We define the first and second multiplicative K hyper-Banhatti coindices of a graph in terms of nonincident vertex-edge

degrees.

Definition 15: The first and second multiplicative K hyper-Banhatti coindices of a graph G are defined as

FBIL: (6) = [ ][ (v) + 0 (e) ]
HBII2(G) = l;e[[de (u)ds (e)]z

where u*e means that the vertex u and edge e are nonincident in G.

REFERENCES

1. V.R.Kulli, College Graph Theory, Vishwa International Publications, Gulbarga, India (2012).

2. V.R.Kulli, On K Banhatti indices of graphs, Journal of Computer and Mathematical Sciences, 7(4), 213-218
(2016).

3. I Gutman and N. Trinajsti¢, Graph theory and molecular orbitals. Total n-electron energy of alternant
hydrocarbons, Chem. Phys. Lett. 17, 535-538 (1972).

4. K.C. Das, I. Gutman and B. Horoldagva, Comparing Zagreb indices and coindices of trees, MATCH Commun.
Math. Comput. Chem. 68, 189-198 (2012).

5. N. De, Sk. Md. Abu Nayeem and A. Pal, Reformulated first Zagreb index of some graph operations,
Mathematics, 3, 945-960 (2015), doi: 10.3390/math 3040945.

6. I Gutman, B. Furtula, Z.K. Vukicevi¢ and G. Popivoda, On Zagreb indices and coindices, MATCH Commun.
Math. Comput. Chem. 74, 5-16 (2015).

7. H.Hua, A. R. Ashrafi and L. Zhang, More on Zagreb coindices of graphs, Filomat 26:6, 1215-1225 (2012),
DOI 10.2298/FIL1206215H.

8. V.R.Kulli, On K indices of graphs, International Journal of Fuzzy Mathematical Archive, 10(2), 105-109
(2016).

9. V.R.Kulli, On K coindices of graphs, Journal of Computer and Mathematical Sciences, 7(3), 107-112 (2016).

10. V.R. Kulli, On K edge index and coindex of graphs, International Journal of Fuzzy Mathematical Archive,
10(2), 111-116 (2016).

11. V.R. Kulli, The first and second x;, indices and coindices of graphs, International Journal of Mathematical
Archive, 7(5), 71-77(2016).

12. T. Mansour, M.A. Rostami, E. Suresh and G.B.A.Xavier, New sharp lower bounds for the first Zagreb index,
Ser A: Appl. Math. Inform. and Mech. 8(1), 11-19 (2016).

13. V.R. Kulli, On K Banhatti indices and K hyper-Banhatti indices of V-Phenylenic nanotubes and nanotorus,
submitted.

14. V.R. Kulli, On K hyper-Banhatti indices and coindices of graphs, International Research Journal of Pure
Algebra, submitted.

15. V.R. Kulli, First multiplicative K Banhatti index and coindex of graphs, Annals of Pure and Applied

Mathematics, 11(2), 79-82 (2016).

© 2016, IJMA. All Rights Reserved 64



16.

17.

18.

19.

20.

21.

V. R. Kulli* / Multiplicative K Hyper-Banhatti Indices and Coindices of Graphs / IIMA- 7(6), June-2016.

V.R. Kulli, Second multiplicative K Banhatti index and coindex of graphs, Journal of Computer and
Mathematical Sciences, 7(5), 254-258 (2016).

K.C. Das, A. Yurttas, M. Togan, A.S. Cevik and I.N. Cangul, Journal of Inequalities and Applications, 2013,
2013:90

M.Eliasi and D. Vukic¢evi¢, Comparing the multiplicative Zagreb indices, MATCH Commun. Math. Comput.
Chem. 69, 765-773 (2013).

V.R. Kulli, On multiplicative K Banhatti and multiplicative K hyper-Banhatti indices of V-Phenylenic
nanotubes and nanotorus, submitted.

J. Liu and Q. Zhang, Sharp upper bounds for multiplicative Zagreb indices, MATCH Commun. Math. Comput.
Chem. 68, 231-240 (2012).

K. Xu, K.C. Das and K. Tang, On the multiplicative Zagreb coindex of graphs, Opuscula Math. 33(1),
191-204 (2013).

Source of support: Nil, Conflict of interest: None Declared

[Copy right © 2016. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2016, IJMA. All Rights Reserved 65



