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1. Introduction
Let G = (V, B be a finite, simple connected graph. The dedefe) of a vertexu is the
number of vertices adjacentio The degree of an edge= uvin Gis defined byds(e) =
de(u)+ds(v) — 2. We refer to [1] for undefined term and niotat

The first and second Banhatti indicea gfaphG were introduced by Kulli in [2],
and they are defined as

B(G)=>[ds(u+d(e] B,(G)=> ds(u) d (6.

whereue means that the vertexand edge are incident irG.
Recently, some topologidatiices were studied, for example, in [3, 4, 5].
The Kulli-Gutmarsombor index was introduced by Kulli et al. in [6&fined it as

KG(G) =Y\ d (W + o (9°.

For definition, see also [7, 8].
We can express the Kulli-Gutm@ombor index as

K6(0)= 3 [ e (0 +(a(0+ a(V-2) + (¥ +( d( b+ g W-2) ]
woE(G)
Recently, some Sombadices were studied, for example, in [9, 10, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21].
We introduce the reduced Kulli-Gutman Sornihdex of a grapl® and it is defined

as
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KGry (G) = Y \(de (W -1)° +( (9 -2)".

We can express the reduced Kulli-GutrS8ambor index as

KGes (@)= Y | (daW-17+( 0+ (V-4 e & ¥-07+( & de o W-47].

wJE(G)
In this paper, we determine the Kullit@an Sombor index and the reduced Kulli-
Gutman Sombor index for oxide networks and honeyxaetworks.

2. Results for some standard graphs
Proposition 1. If Gis r-regular withn vertices and > 2, then

KGioq (G) = nry/5r% —18r + 17.
Proof. Let G is r-regular withn vertices and = 2 and % edges. Every edge & is

incident withr edges. Theds(e) = 2r — 2.
KGred(G):Z\/(dG(u)—l)z +(d(8-2)

=007+ (-2 27 i - 04 (2 - 2 27) =nrfaPoag e 1

Corollary 1.1. LetC, be a cycle with n> 3 vertices. TherKG,y (Cn ) =2n.

Corollary 1.2. LetK, be a complete graph witie 3 vertices. Then
KG,o (Kp) = n(n=1)/5rf - 281 + 40.

3. Results for Oxide networks
Oxide networks are of vital importance in the stoflgilicate networks. An oxide network

of dimension five denotes an oxide network of disien shown in Figure 1.
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Figure 1: Oxide network of dimension 5
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Let G be the graph of an oxide netwo@k, with 9n*+ 3n vertices and18’

edges. DX, there are two types of edges based on the deferel vertices of each

edge as follows:
E={uv O E(G) | de(u)=2, ds(v)=4}, [E1|=12n,
E-={uv E(G) | ds(u)=4, ds(v)=4}, [E2|=187"- 120

Theorem 1.If G is the graph of an oxide netwadi, , then

KG(OX,)=72/137 + 24/ 5+ 2 2= & 1Bn .

Proof: LetG be the graph of an oxide netw@k . Then

kaox)= T [Ja(0P+( 0+ a(¥-2P + al Fo( d gl -2 |
uvE( OX,)
:12n(\/22+42+\/42+ 42)+(1812— m)(\/ A+ B+ B+ 6)

After simplification, we obtain the desired result.

Theorem 2.If G is the graph of an oxide netwadk, , then

KGieq (OX,) =180 + 14/ 5+/13- 1fn.
Proof: Let G be the graph of an oxide netw@k, . Then

KGog (OX,) = w]E(ZWN(%(L)—1)2+(dG( 0+ d(¥-47 + [ O+ @ o w47

:12n(\/12+22+\/32+ §)+(1812— 12)(\/ 3+ A+ 3+ 3)

gives the desired result after simplification.

4. Results for Honeycomb networks
Honeycomb networks are very useful in Computer Gicp and in Chemistry. An

honeycomb network of dimensions denoted byiC,, wherenis the number of hexagons

between central and boundary hexagon. A honeycaivizonk of dimension fous shown
in Figure 2.

Figure 2: Honeycomb network of dimension 4
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Let G be the graph of a honeycomb netwatk, with 6n* vertices and

9n’- 3n edges. IHC, , there are three types of edges based on theedefjemd vertices
of each edge as follows:

E={uv 0 E(G) | ds(U)=2, ds(V)=2}, IE1|=6,
E-={uv E(G) | do(U)=2, de(v)=3}, EzJ=12n-12
Es={uv 0 E(G) | do(u)=3, ds(v)=3}, EzJ=9n%- 15n+ 6.

Theorem 3.If G is the graph of a honeycomb netwéi® , then

KG(HC,)=90r? +(12/13+ 3¢/ 2 15pn- & 13 122 ¢

Proof: Let G be the graph of a honeycomb netwti . Then

GHGY= Y [0 +(d(0+ (V=27 + & ¥ +( & b+ d( W2 ]
udE( HG)
—6(V2+ 2+ 2+ 2)+(1n- 12V 3+ 3+ %+ 3

+(on?-15n+ §(VF+ £+ 3+ 4)

gives the desired result after simplification.

Theorem 4.If G is the graph of a honeycomb netwéi® , then

KGieq (HC,) =36V 217 +(v5- 4/ 12+ ( %/ 2V § 1

Proof: Let G be the graph of a honeycomb netwHI, . Then

qud(ch)=ME(ZH9)N(dG(w—1)2+(dG(0+ (V=47 +( 3=+ & b & 47|

:6(\/12+02+\/12+ 02)+(12|— 12(\/ 2+ 244/ 3+ i)
+on2-15n+ 0V 2+ 2+ 2+ 2)

After simplification, we obtain the desired result.

6. Conclusion

In this paper, we have defined the reduced Kullifsan Sombor index of a graph.
Furthermore, the Kulli-Gutman Sombor index and tbéuced Kulli-Gutman Sombor
index for oxide and honeycomb networks are computed
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