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Abstract:Topological index is an invariant of molecular graphs which correlates the structure
with different physical and chemical invariant of the compound like boiling point, chemical
reactivity, stability, Kovat’s constant etc. Eccentricity-based topological indices, like eccentric
connectivity index, connective eccentric index, first Zagreb eccentricity index, and second
Zagreb eccentricity index graphs.

Keywords: Eccentric degree, topological index, chemical graph.

1 Introduction

Let G(V, E) be a simple and disconnected graph with n vertices and m edges. Let u € V

then be the eccentricity of a vertex where u is a maximum distance of u from other vertices

of graph G. Which is denoted by e(u), That is denoted by e(u) = max {d(u, v); v € V },

where d(u, v) is a distance between u and v. The de- gree of vertex u, is number of vertices
which are attached to u by the edges. The eccentric connectivity index is introduced by

Sharm, Goswami, and madan [?].

I. B. Furtula, A. Graovac, D. Vuki cevi c [4], introduced the Atom—sbond connec-
dP3(u) + dP3(V) - 2

uveE(G) dP3(U)dP3(V)

In 2022, A. Ali, B. Furtula,l. Retzepovit[1] defined the Atom-bond sum connectivity

tivity index of tree in 2009 as follows: ABC"3(G) =
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index of a graph G as follows:

ABSP3(G) = Selp; (u) + dps(v) — 2
IveE(G) dps(u) + dps(v)

B. Furtula, A. Graovac, D. Vuki cevi c, Augmented Zagreb index[5], and it is de-

fined in 2010:
3
G173 (G) = dy (u)dr;(v)

V.R.Kulli [15], defined the Sum augmented and multiplicative sum augmented in-

dices in 2023 as follows:
> dr,(u) + dp,(v)
UVEE(G) dP3(U) + dP3(V) - 2

Yan Yuan, Bo Zhou, N.Trinajstic,[19] introduced the Geometric-arithmetic index

SAIP3(G) =

defined in 2010.

iy (u) + dry (V)

UEE(G) 2 dP3(u)dP3(V)
Shegehall V.S,and Kanabur R. [17] introduced the Arithmetic-geometric index de-

AGIP3(G) =

fined in 2015.
= dpy(u) + dpy(v)
2 dP3(u)dP3(V)

AGIP3(G) =
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I. Gutman and N. Trinajstic in [8] introduced the First Zagreb index and Second

Zagreb index in 1972 as follows:
= >
MP(G) = (dp (u) + dp (V) ,MP(G) = dp (u)dp, ()

UvEE(G) UVEE(G)

In 2012, M. Ghorbani and N. Azimi [9] defined the first and second Multiple Zagreb

3

indices of a graph G as follows:
Y

PMP(G) = (de (u)+dr (V)), PMP*(G) £ d (u)d, (v)
UVEE(G) UVEE(G)
In 2009, The Augmented Zagreb index was introduced by Fartula et al.[4] and it is

3

defined as follows:

3
%ZIPS(G) - de,(u)dp,(v)
P dps(u) + dps(v) — 2
The Harmonic index was introduced by Zhong[20], and defined as follows:
> 2
HIP3(G) =
WEE(G) dP3(U) + dP3(V)
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G. H. Shirdel et al.[18] introduced the hyper Zagreb index and defined it as follows:
>
HM"3(G) = [dp (u) + dp (V)]

uveE(G)
Inspired by work on the Ps-degree of the graphs [3] and Fenofibrate graphs, we find the

3

followings:

2 Main results for fenofibrate

In this section, we calculate the P3(G)-degree based- topological indices Atom-bond
connectivity index, Atom-bond Sum connectivity index, Augmented Zagreb index, Sum
Augmented Zagreb index, Geometric-arithmetic index, Arithmetic-geometric index of
Fenofibrate.

In fenofibrate the chemical formal is C,0H2104Cl as a graph G. We partition the edges of graph
G into edges of the type E(dp (u),dp (v)) Where uv is an 3edge.3 In graph G we get edges of the type.

The graph G of fenofibrate has

dp,(u), dps(v) : uv € E(G)  [Number of edges
(2,4) 2
(2,5) 1
(2,7) 2
(3,9) 2
(4,4) 4
(4,5) 3
(4,6) 2
(4,7) 4
(5,7) 1
(6,6) 1
(6,9) 1
(7,7) 2
(7,9) 1

Theorem 2.1. The Ps-Atom bond connegtivity index of fenofibrate is 15.4128661804.

Proof: ABC"3(G) = dps(u) + dps(v) — 2
uveeE(G) dP3(U)dP3(V)

hqg i i —hq i —hq i —hq i
ABCP3(G) =2 2+4-2 e 2+5-2 25 2+7-2 27 2+9-2 4o 4+4-2 Faa
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hq i hq i hq i hq i hq i hq i
3 A+5-2 4435  A+6-2 446  A+7-2 L ak7  5+47-2 4 gx7 6+6-2 4 gx6 6+9-2 4 6x9
hq i hq i
72 7+7-2 4 1 7+9-2
= 15.4128661804

Theorem 2.2. The Ps-Atom bogg sum connectivity index of fenofibrate is 19.5101765314
dps(u) + dpy(v) — 2
dP3(u) + dP3 (V)

Proof: ABS”3(G) =

uveE(G)
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hqg L hq i hq i hq i hq i
3 — 2+4-2 2+5-2 2+7-2 3+9-2 4+4-2
ABS™(G) = 2 A =3 - % Yaa
hqg i—hq i—hq i—hq —hq i—hq i
3 4+5-2 _-Eg_ 4+6—2 —_m— 4+7 2 __'le 5+7-2 :EF 6+6—2 :%]6— 6+9-2 w
haga—i hq i
7 7+7-2 —— 7-;%_52
= 19.5101765314

Theorem 2.3. The P3-Augmented Zagreb index of fenofibrate is 803.4583483625.
> d % 3
Proof: APG(IL{’ WE?S )= 3 3

P3 — 2x4 3_|_1 2x5 3_|_2 2x7 3+2 3x9 3+4 4x4 3+3 4x5 3+
AGI (G) 2 2+4-2 2+5-2 2+7-2 3+9-2 4+4-2 4+5-2

3 3 3 3 3 3 3
4%x6 +4 4x7 +1 5x7 +1 6x6 +1 6x9 +2 7x7 +1 7x9
4+6-2 4+7-2 5+7-2 6+6—-2 6+9-2 7+7-2 7+9-2

= 803.4583483625

Theorem 2.4. The Ps-Sum Augmented Zagreb index of fenofibrate is 53.5461920958.

3
2 o S2tubst de () 3 3
Proof: SAI”3 (G
+ 2 =
UVEE(G) dP3 (u) dP3(V) 2

P3 — 2+4 3+1 2+5 3+2 2+7 3+2 3+9 3+4 4+4 3+ 4+5 3+

AGI (G) 2 2+4-2 2+5-2 2+7-2 3+9-2 4+4-2 4+5-2
3 3 3 3 3 3 3

2 46 3.4 a7 3.9 5+7 3.9 66 3,9 649 3.5 747 3.9 749

4+6-2 4+7-2 5+7-2 6+6-2 6+9-2 7+7-2 7+9=2

= 53.5461920958

Theorem 2.5. The P3-Geometriti71rithmetic index of fenofibrate is 23.9454695786.
2 dps(u)dps(v)

Proof: GAIP3(G) =

UVEE(G) dP3(U) + dPS(V)
h o hy— hy— hy— hy— hy—i
GAIP3(G) =2 27”4""+1 TEE 42 A 42 TR +4 TiY 43 271'3‘35'+
h 7 i h /i h v i h /i h /i h i h i

2 244%6 +4 24477 +1 2557 +1 26666 +1 266%9 +2 27477 +1 2 7499
= 53.5461920958

Theorem 2.6. The Ps-Arithmetic Geometric index of fenofibrate is 712.3678963134
dps(u) + dps(v)
A et AL
dP3 (u)dP3 (V)

Proof: AGI " 3(G) =
UveEE(G)
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. i h i h i h i h i h i
AG/P3 (G) 2;4}(4 +1 22-t5 ) 22+ZZ<7 +2 23-{-9 F4 2412-;1(4 +3 24::125 . +
i
=2 ____ — — —_—
h 4+6 I h 4+7 I h 5+7 I h 6+6 I h 6+9 I h 7+7 I h 7+9
2 2R+4 2ﬁ+1 2W+1 2ﬁ+1 , 6%9 +2 2ﬁ+1 5 7%9

= 712.3678963134

Theorem 2.7. The Ps-First Zagreb index of fenofibrate is 263

=
Mf3 (G) = [de, (u) + dp_(v)] For Ps-degree,
UveE(G) Z
Proof: M3 (G) = [dp, (u) + dp,(V)]

uveeE(G)
M3 (G) =2(2+4)+1(2+5)+2(2+7)+2(3+7)+4(4+4)+3(4+5)+2(4+6) +

4(4+7)+1(5+7)+1(6+6)+1(6+9)+2(7+7)+1(7 +9).

= 263

Theorem 2.8. The Ps-Second Zagreb index of fenofibrate is 686.

>
M§3(G) = [de, (u)dp,(v)] For Ps-degree,
UveE(G) Z
Proof: M5 (G) = [dr, (u)dr,(V)],

uveE(G)
ME3(G) = 2(2 X 4) +1(2 X 5) +2(2 X 7) + 2(3 X 7) + 4(4 X 4) + 3(4 X 5) + 2(4 X

6)+4(4X7)+1(5X7)+1(6X6)+1(6X9)+2(7 X7)+1(7 X9)

= 686

Theorem 2.9. The Ps-First Multiple Zagreb index of Fenofibrate is 2.66987675 X
108,

Y
Proof: PMFi3 (G) = [dp,(u) + dp (V)] For Ps-degree,

UVEE(G)

PM73(G)=2(2+4) X 1(2+5) X 2(2+7) X 2(3+9) X 4(4+4) X3(4+5)x2(4+
6) X4(4+7) X 1(5+7) X 1(6+6) X1(6+9) X 2(7+7) X 1(7+9)

= 2.66987675 X 10

Theorem 2.10. The P3-Second Multiple Zagreb index of fenofibrate is 4.44008593 X
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10%°.
Y
Proof : PM"3(G) S [de (u)dp (V)] For Ps-degree,
uveE(G)
PMP3(G)=2(2 X 4) X 1(2 X 5) X 2(2X 7) X 2(3X9) X 4(4 X 4)X3(4X5)X2(4X

6) X 4(4 X 7) X 1(5 X 7) X 1(6 X 6) X 1(6 X 9) X 2(7 X 7) X 1(7 X 9)

= 4.44008593 X 10%

Theorem 2.11. The Ps-harmonic index of fenofibrate is 6.8014790765.
=

2
Proof : HI"3(G) = For P3-degree
des(u) + dps (V) y-aeg

uveE(G)
2

HIP3(G) = A
UVEE(G) dp;(u) + dps(v)
HIP3(G) =2( 2 )+ 1( 2 )+2( 2 ) +2( 2 )+4(2)+3(2)+2(2)+4(2) +
2+4 245 2+7 3+9 4+4 4+5 4+6 4+7

L2 )+2( 2 )+1(2)+2(2)+1(2)
5+7 6+6 6+9 7+7 7+9
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= 6.8014790765

Theorem 2.12. The P3-Hyper index of fenofibrate is 3227.
>

Proof : HM"3(G) = [dp (u) +dp (v)]1? For Ps-degree

UveE(G)

HMP3(G)=2(2+4)2+1(2+5)2+2(2+7)2+2(3+9)2+4(4+4)2+3(4+5)2 +
2(4+6)2+4(4+7)>+1(5+7)>+1(6+6)>+1(6+9)>+2(7+7)*>+ 1(7 +9)?

= 3227
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