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Abstract. Recently, the ve-degree concept is defined in Giidpory. We introduce the
arithmetic-geometric ve-degree index and multipieaarithmetic-geometric ve-degree
index of a molecular graph. In this paper, we comploese ve-degree topological indices
for some networks such as dominating oxide netwankd regular triangulate oxide
networks.
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1. Introduction

Let G be a finite, simple connected graph with eersetV(G) and edge sd(G). The
degreedg(v) of a vertexv is the number of vertices adjacentvtolhe set of all vertices
which adjacent t@ is called the open neighborhoodvadind denoted bi(v). The closed
neighborhood set of is the sefN[v] = N(v) O {v}. Let S, denote the sum of the degrees
of all vertices adjacent to a vertex

In [2], Chellali et al. defined the ve-degree cgrtda graph theory as follows:

The ve-degred, (V) of a vertexv in a graphG is the number of different edges
that incident to any vertex from the closed neighbod ofv.

Chemical Graph Theory is a branch of Graph Thedrgse focus of interest is to
finding topological indices of chemical graphs, @hicorrelate well with chemical
properties of the chemical molecules. Numerous lagical indices have been
considered in Theoretical chemistry, especiall®AR and QSPR research, see [1].

Recently, Ediz [8] defined the ve-degree geometrithmetic index of a
connected grap@ and it is defined as

de(u) dve( V)
CAe(G)= > s
uveE( Q) ve(u)+ ve(V)
We now introduce the arithmetic-geometric ve-degiedex of a graph as
follows:
Thearithmetic-geometricve-degree index of a gra@and it is defined as
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dye(U) + de( Y

AG\IG( G> B UVEEE%G) 2\/ dve(”) dve( V) .

The multiplicative geometric-arithmetic ve-degiedex was defined by Kulli [5]

and defined as
GAI(G)= [] 2/che(U) A Y
o = .
uve E(G) dve(“) + dve( V)
Motivated by the definition of the multiplicaivgeometric-arithmetic ve-degree index
and its applications, we introduce the multipliecatarithmetic-geometric ve-degree index

of a graph as follows:
The multiplicative arithmetic-geometric ve-degiindex of a grap@ is defined as

AG\,eII(G): H M. (2)
weE(6) 2y/dye(U) dye( V

Recently, some topological indices were studifed, example, in [3,4, 6,
7,9,10,11].

We consider the families of dominating oxide net®oand regular triangulate
oxide networks [8]. In this paper, the arithmetangetric ve-degree index and
multiplicative arithmetic-geometric ve-degree indexdominating oxide networks and
regular triangulate oxide networks are determined.

(1)

2. Resultsfor dominating oxide networ ks
The family of dominating oxide networks is symbetliz by DOX(n). The molecular
structure of a dominating oxide network is preseifieFigure 1.

A KK A
X X XXX
X X XX

Figure 1: The structure of a dominating oxide network

In [8], Ediz obtained the partition of the edgathwespect to their sum degree of
end vertices of dominating oxide networks in Tahle
(S, S) (8,12 (8,14 (12,12 (12,14 (14,16 (16, 16
Numberof  12n 12n-12 6 12n-12  24n-24 54n— 114n+60
edges

Tablel
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Also he obtained the ve-degree partition of the emedices of edges for
dominating oxide networks in Table 2.

(dve(u), (7,100 (7,12) (10,10) (10,12) (12,14 (24, 14)
dve(V))
Numberof 12n  12n-12 6 12n-12  24n-24 54n°- 114n+6C
edges
Table 2: The ve-degree of the end vertices of edge®€K networks

In the following theorem, we compute the arithmgometric ve-degree index
of DOX(n).

Theorem 1. The arithmetic-geometric ve-degree index of a daing oxide network
DOX(n) is

AG( DOX( 1) =541 +[

102 57 66 156

m—&—m—k@—s—ﬁz—llzﬂn
57 66 156

‘[m* T30 Va2 P

Proof: Let G be the graph of a dominating oxide netwbi®X(n). By using equation (1)
and Table 2, we deduce

AG,(DOX(H)= S (W) +dl(Y

uve E G 2 dve(u) dve( \0

:[% 12”*[%;12” 13+[%/Tlio]6
i
+[%1](54n2_11m+ 60
_5m2+[\1/%+%+%+ég_114§n

_[ 57 , 66 156_66]
J21 30 Va2 )

In the following theorem, we compute the multiptive arithmetic-geometric
ve-degree index ddOX(n).

Theorem 2. The multiplicative arithmetic-geometric ve-degrieedex of a dominating
oxide networkDOX(n) is
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AG, Il (DOX ()= [zj% ]12n x[ J%J]m_lzx [%Jm_ 12>< [%,_34124”_ 24.

Proof: Let G be the graph of a dominating oxide netwDi®X(n). By using equation (2)
and Table 2, we deduce
dye(u) + dye(V

AG\,eII(DOX(n>):uv€1_E([G)2 dye(U) dye( V)

(7420 VP [ 7+22)7 (10 10)
[zm ><[2/7>< 1J X[ 2 16 1JJ
X[ 10_"_ 12 ]12I’1—12>< 12+ l4J24I’1—24

2J10x 12 2/12 1
X[ 14+ 14 ]54n2—114’1+ 6C

2J14x 14

G

3. Resultsfor regular triangulate oxide networ ks RTOX(n)
The family of regular triangulate oxide networksdenoted byRTOXn), n=3. The
molecular structure of a regular triangulate oxidéwvork is shown in Figure 2.

X X XX
A X XXX

vV vV V V V V

Figure 2: The structure of a regular triangulate oxide nekwo

Ediz [8] obtained the partition of the edges wigélspect to their sum degree of
end vertices of regular triangulate oxide netwankEable 3.

(Su sy (6,6) (6,12) (8,12) (8,14) (12,12) (12,24) (M1 (14,16) (16, 16)

Number of 2 4 4 68 1 6 -9 n-12 $2—-12n+12
edges

Table3

Also he obtained the ve-degree partition of the eentices of edges for regular
triangulate oxide networks in Table 4.
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(dve(u), (5,5, (5,10, (7,10, (7,12, (10,10 (10,12 (12,12 (12,14 (14,14
dvev))
Number of 2 4 4 6n-8 1 [§] 6n-9 on-12 3nZ2-
edges 12n+12

Table 4: The ve-degree of the end vertices of edgeRiaDXnetworks

In the following theorem, we compute the arithmgometric ve-degree index
of RTOXNn).

Theorem 3. The arithmetic-geometric ve-degree index of a lagtriangulate oxide
networkRTOXNn) is

57 39 30 34 38 33 78
AG( RTOX 1) = 3r°1+[2\/_1 T5 +[\/€0+\/770\/_21+\/_30\/_45r6

Proof: Let G be the graph of a regular triangulate oxide netwRTOXn). By using
equation (1) and Table 4, we derive

_ oy Ge(u) (¥
AG,( RTOX 1) uvge)z dye(U) dye( Y

:[23;55]2+[ ;;120]4+[ z;+z<12(]>4+[ ;g121]§6”_8>
e e e Gk
[ 12114 ](6 12)+[MJ(312— 1+ 13

2J12x 14 214« 1

57 39 [ 30 34 38 33 78 ]

——— 4+ ——06/n -

221 Va2 750 V70 V21 Y30 43 °

=3+

In the following theorem, we compute the multiptive arithmetic-geometric
ve-degree index ARTOXNn).

Theorem 4. The multiplicative arithmetic-geometric ve-degrewlex of a regular

triangulate oxide networRTOXNn) is
11 IX[ 13 ]:”12
430 | &4

4
15 17 19
AG, Il (RTOX X X
Guell ()= 2450 [2«/70} 4/31]
Proof: Let G be the graph of a regular trianglate oxide netwRMOXn). By using
equation (2) and Table 4, we derive

AG,o!l (RTOX( 1) = uvel_E([ G)%
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{

545 ZX[ 5+ 10 ]4><[ 7+ 10&&[ 7 121;“‘8>< 10 1cjl
2/5x 5 2/5¢ 10 2 & 1 471 P 10 1C

X
[2J10>< 1

1

10+ 12 ]6X[ 12+ 12;6n—9><[ 12— 14116n—12x[ 14 1j3|’12—12n+12
2 2/1x 1 712 1 L 14 14

15

X
250 2/70

A A
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