International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

Degree Ratio Gourava Sombor Index of Certain
Chemical Structures

Kulli V R!, Gutman I?

"Department of Mathematics, Gulbarga University, Kalaburgi, India

2Faculty of Science, University Kragujevac, Kragujevac, Seerbia

Abstract: In this paper, we introduce the degree ratio Gourava Sombor and the reciprocal degree ratio Gourava Sombor indices of a
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1. Introduction

The simple graphs which are finite, undirected, connected
graphs without loops and multiple edges are considered. Let
G be such a graph with vertex set V(G) and edge set E(G).
The degree dg(u) of a vertex u is the number of vertices ad-
jacent to u.

In [1], the degree ratio Sombor index of a graph G is defined

(dc (MT {d(;(v)f
d;(v) de(u) )

The Gourava Sombor index [2] of a graph G is defined as

DRSO(G)= Y,

uveE(G)

GSO(G) = Y ldg ) +dg WP +dg ) dy ().

uveE(G)

We define the degree ratio Gourava Sombor index of a
graph G as

dg(u) + dG(V)Jz +1.

DRGSO(G)=W§G) ( oo 4w

In view of the degree ratio Gourava Sombor index, we
propose the degree ratio Gourava Sombor exponential of a
graph G and it is defined as

DRGSO(G,x)= Y «x
uveE(G)

We define the reciprocal degree ratio Gourava Sombor index
of a graph G as

RDRGSO(G)

do W) dy (v)’
weE(G) (dG W) +d, (v)’ )2 +dg () dy(v)

Recently, some degree ratio indices were studied in [3-9].

In view of the reciprocal degree ratio Gourava Sombor
index, we propose the reciprocal degree ratio Gourava
Sombor exponential of a graph G and it is defined as

| dy(w)d,(v)
x\] (d, ) +d, () +d, (@) dy ()

RDRGSO(G,x)= |
uveE(G)

In this research, we compute the degree ratio Gourava
Sombor and reciprocal degree ratio Gourava Sombor indices
for certain chemical structures.

2. Armchair Polyhex Nanotubes

Carbon polyhex nanotubes exist in nature with remarkable
stability and possess very interesting electrical, thermal and
mechanical properties. The molecular graph of armchair
polyhex nanotube TUACs [p, ¢] is shown in the below graph.

Figure 1

The graphs of armchair polyhex nanotubes have 2p(g+1)
vertices and 3pg + 2p edges are shown in the above graph.
Let G=TUACs[p, q].

We obtain that {du), d(v): uv € E(G)} has three edge set
partitions.
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d(w), dv) \uv € EG) | 2,2) | 2,3)
Number of edges p 2p

(3,3)
3pg—p

Theorem 1. The degree ratio Sombor index of TUACs [p, q]
is given by

\97
DRSO(G)=32pq + =P

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

DRSO(G) =W§(G)J[ZZ EZ;T *(Zﬁ E:;JZ
AT BT
+(3pg-p) @Jz*G)z

By solving the above equation, we get the desired result.

Theorem 2. The Gourava Sombor index of TUACs [p, q] is

GSO(G)=913pg +42p + 2461p -3/13p.

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

GSO(G)
> \/[dG(u)+dG(v)]2+dG(u)2 d, (v)

uveE(G)

= py[2+2F +22x 2% +2p\[2+ 3] +22x3?

+(3pg— p)\[3+3P +37 x32.

By solving the above equation, we get the desired result.

Theorem 3. The degree ratio Gourava Sombor index of
TUACs [p, q] is given by
133
3 p

DRGSO(G)=35pq +

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

2
DRGSO(G)= Y \/[dc(u)ﬂG_(V)J 1

wveE(G) dG (V) dG (U)

2 2
2 2 2 3
= —+—=| +1|+2 —+—| +1
b [2 2) b (3 2)

2
3 3]
+(3pg — —+—=| +1].
( Pa p) (3 3
By solving the above equation, we get the desired result.

Theorem 4. The degree ratio Gourava Sombor exponential
of TUACGs [p, q] is
DRGSO(G,x)= Z*lpzpc\/g +2px ©

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

[dc(u)+d(,(v)jz+1
DRGSO(G,x) = 4,0 " d,w
uveE(G)
(g+g)2 +1 (2+2J2 +1 (§+§)2 B

By solving the above equation, we get the desired result.

Theorem 5. The reciprocal degree ratio Gourava Sombor
index of TUAC:s [p, q] is given by

1 1
=3,|=pg+12,|—p.
Jirrei2 e

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

RDRGSO(G

RDRGSO(G)

B dG (M)z dG (V)2
uveE(G) (dG (u)2 + dG (V)2 )2 + dG (H)z dG (V)2

=p
\/(22
32 x32

+(3pq—p)\/ :
(32 +32) +32x32

By solving the above equation, we get the desired result.

2% % 2? 2% %32
5 +2p 5
+22) 42222 (22 432) +22x32

Theorem 6. The reciprocal degree ratio Gourava Sombor
exponential of TUACs [p, q] is

[+2px \/;

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

RDRGSO G, x =3pgx\>

[ dyu)dy(v)’
RDRGSO(GX Z \/d(u) +d (v))+d () d,(v)
uveE(G)
2°x2? 22x3?
= px (22422) +22x2? +2px (2243?) +27x3
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32x3? By solving the above equation, we get the desired result.
)x (32432) +3°x3

Theorem 9. The degree ratio Gourava Sombor index of

TUZCs [p, q] is

By solving the above equation, we get the desired result. 133
DRGSO(G)=35pq + Tp- 2J05p.

+(3pg—p

3. ZigZag Polyhex Nanotubes

Proof: Applying definition and edge partition of TUZCs [p,

Th lecul h of zi lyh tube TUZCs [p,
e molecular graph of zigzag polyhex nanotube s lp q], we conclude

q] is depicted in below graph.

iy [, 4 0Y
DRGso(G)—W;G)J[de %mj o
2

2
2 3 33
=4p,| =+—=| +1+(3pg-2 —+—| +1L
b (3 2) (3pa-2p) (3 3)

By solving the above equation, we get the desired result.

Theorem 10. The degree ratio Gourava Sombor exponential
of TUACGs [p, q] is

V205
The graphs of zigzag polyhex nanotubes have 2p(g+1) DRGSO(G,x) =4px ¢ + (3p6] _ 2p)x\/§.
vertices and 3pg + 2p edges are shown in the above graph.

Let B=TUZC, . . iy .
© olp. g Proof: Applying definition and edge partition of TUACs [p,

We obtain that {d(u), d(v): uv € E(B)} has three edge set g], we conclude

partitions. [dc(u)+dc(v)]z+l

DRGSO(G,x) — d,(v) d;(u)
dw).d)\uv € EB) | (Q2.3) 3.3 wlEG)

Number of edges 4p 3pq—2p > -
’( 23 / 33
§+E) +1 (§+§) +1
Theorem 7. The degree ratio Sombor index of TUZCs [p, q] =4px + (3 pg—2 p)x .

is given by

By solving the above equation, we get the desired result.

DRSO(G)=3\2pq + Nf p—2\2p.

Theorem 11. The reciprocal degree ratio Gourava Sombor
Proof: Applying definition and edge partition of TUZCs [p, of TUACs [p. q1is

q], we conclude 1 1 1
RDRGSO(G)=3,—pg +24,|— =2, |—p.
(6)=3\3P0+ 24355 =257

2 2
DRSO(G) = Z [dG (u)j + [ 4G (V)J Proof: Applying definition and edge partition of TUACs [p,
wero) \\ 4 (v) dg (u) q], we conclude
RDRGSO(G)

uveE(G) (dG (u)z + dG (v)2 )2 + dG (14)2 dG (V)2

ST o T} "y e

By solving the above equation, we get the desired result. 7 2 7 2
4 2°x%3 . ( 3p0—2 ) 37 %3
Theorem 8. The Gourava Sombor index of TUZCs [p, q] is P (22 +32)2 ROYINEY: pa=<p (32 +3? )2 L 32 ><32.
GS O(G) = 9\/519 q+4V6lp - 6\/519 : By solving the above equation, we get the desired result.
Proof: Applying definition and edge partition of TUZCs [p, Theorem 12. The reciprocal degree ratio Gourava Sombor
q], we conclude exponential of TUACs [p, q] is
1 1
GSO(G) = [dg W) +d; D +dg W) dg (v)’ 65z \F
uvgém\/ RDRGSO(G,x)=4px V2% +(3pg—2p)x'>.

=4p[2+37 +22x32 +(3pg —2p)J[3+3 +32 x 3%,
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Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

[ d,()dy(v)’

RDRGSO(G,x)= ¥ N 0,0 et w07

uveE(G)
27x3? 32x3?
=4px (2243°) +2°x3 i ( )x (32432) +3°x3

By solving the above equation, we get the desired result.

3pg—2p

4. Carbon Nanocone Networks

The molecular graph of pentagonal nanocone network CNCs
[n] is depicted in below graph.

The graphs of pentagonal nanocone networks have 5(n+1)?

) 15, 25
vertices and?n + ?n + Sedges. Let G = CNCs[n].

We obtain that {d(u), d(v): uv € E(G)} has three edge set
partitions.

d (), dv) \uveE(G) | (2,2) | (2,3) (3,3
15, 5
Number of edges 5 10n ? n°+ 5 n

Theorem 13. The degree ratio Sombor index of CNCs [n] is

given by
DRSO(G) =%n2 +%n+@

Proof: Applying definition and edge partition of CNCs [n],
we conclude

n+5\/§.

DRSO(G) = WEZE%G)\/[ Z/z EZ;T +[Zg E:;T
MGG oo &)

0

By solving the above equation, we get the desired result.

Theorem 14. The Gourava Sombor index of CNCs [n] is
GSO(G) = @nz +103/61n + 15\2/§n +204/2.

Proof: Applying definition and edge partition of CNCs [n],
we conclude

GSO(G) = 3 \ldg ) +dy WP +dg ) dg (v)
weE(G)

=52+ 21 +22x 22 +10my[2+ 3] +22 %3

+(1?5n2 +§nj\/[3+3]2 43232

By solving the above equation, we get the desired result.

Theorem 15. The degree ratio Gourava Sombor index of
CNCs [n] is given by

DRGSO(G)

=15;/§n2+5 205n+5\2/§n+5\/§.

3

Proof: Applying definition and edge partition of CNCs [n],
we conclude

B dg ()  dg(v) 2
DRGSO(G)—WE%G)\/[CZG(\O +dG(u)J -

2 2
=5 (z+zj +1 |+10n (%+§j +1
2 2 3 2

15, 5 (3 3)2
+| —n"+—n —+=| +1]
20 2 33

By solving the above equation, we get the desired result.

Theorem 16. The degree ratio Gourava Sombor exponential
of TUACG:s [p, q] is

205 15 5
DRGSO(G,x)=5x£+10nx 6 +(?n2+5njx\/§.

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

[dc(u) do(")jz
+ +1
X

DRGSO(G,x) = 4 ")

uveE(G)

=5x“[§+§)2+1 +10nx @%TH wL(En2 +§njx G%)ZH.
2 2

By solving the above equation, we get the desired result.

Theorem 17. The reciprocal degree ratio Gourava Sombor
index of CNCs [n] is given by
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RDRGSO(G)zE\/InZ +60 /Lni\ﬁms\ﬁ.
2\'s 205 2\'5 5

Proof: Applying definition and edge partition of CNCs [n],
we conclude

RDRGSO(G)

i d; (W) dg(v)
weE(G) (dG W) +d, (v)’ )2 +dg () dg (v)

22 %32
(22 132)" 422 x 32

2 2
_5 2 x2 +10n

(22 122) 422 %22

[15 5 j 32 x3?
+ —=n*+=n > .
22 N(324+32) +32x32

By solving the above equation, we get the desired result.

Theorem 18. The reciprocal degree ratio Gourava Sombor
exponential of TUACs [p, q] is

RDRGSO(G,x)
1

1 \/T
L 6. |~ 2
=5x\f5+10nx 205 +(1?5n2+%n)x 5,

Proof: Applying definition and edge partition of TUACs [p,
q], we conclude

[ dy(u)d,(v)

RDRGSO(G,x)= ¥ 0,0 a7 0,0

uveE(G)
2%2x2? 2%x3?
2 .~72)  h20n2 2 42 h2092
— 5V (27422) 42227, N(27437) 4253
32x3?

15 5 2, 22) 12,12
202020 (3243%) +3%x3 .
2 2
By solving the above equation, we get the desired result.

5. Conclusion

We have introduced the degree ratio Gourava Sombor and
reciprocal degree ratio Gourava Sombor indices of a graph.
Also, we have determined these newly defined the degree
ratio Gourava Sombor indices of armchair polyhex
nanotubes, zigzag polyhex nanotubes and carbon nanocone
networks.
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