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Abstract - The sum of the squares of the degrees of the vertices multiplied by the number of edgesincident to each vertex is
called Alpha Gourava Indices and the sum of the cubes of the degrees of the vertices is called Gamma Gourava Indices. In
these paper, we compute the molecular structure of the Tadpole graph using the Alpha and Gamma Gourava Indices.
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1. Introduction

Let G be a simple, finite, connected graph with the vertex set V(G) and edge set E(G). The degree d(u) of a vertex u
is the number of vertices adjacent to u. The additional definitions and notations, the reader may refer to [1]. A molecular
graph is a graph in which the vertices correspond to the atoms and the edges to the bonds of a molecule. A topological
index is a numeric quantity from structural graph of a molecule. Several topological indices have been considered in
Theoretical Chemistry, and have found some applications, especially in QSPR/QSAR study, see [2, 3, 4]. In Chemical
Science, numerous vertex degree based topological indices or graph indices have been introduced and extensively studied
in [4,5].

The first and second Gourava indices [6] of a graph G are defined as follows
G0,(G) = Xpper(o[dy + dyy + dyd,)]
G0,(G) = Xipper oy (dy, + d,)(dd,)

= ZuveE(G)(didv +d,dZ)
The first and second Alpha Gourava indices [6] of a graph G are defined as follows
AGO,(G) =X pepo)ldE + dZ+dyd,)
AG0,(G) = Xyypep (y(dE + d2)(d,d,)
= ZuveE(G)(dev + dudﬁ)
The first and second Gamma Gourava indices [6] of a graph G are defined as follows.

GG 0,(G) = Xypep(o)[da +dy +dyd,y]
GG 0,(G) = Xypper(e)(ds + d3)(d,d,)
= ZuveE(G)(d;:dv + dud{‘;)

2. Results for Tadpole Graph
T, , denotes the tadpole graph constructed by joining a cycle C,, to a path F,. Where m =3 and n = 1. Tadpole
graph is also called as dragon graph.
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Generally, in G, vertex set can be denoted as V(G) and set of all edges represents E(G) respectively. Also, the
number of vertices [V (G)| = m + n and number of edges| E(G)| = m + n.

The Tadpole graph have two cases

Case 1: T),, , wherem = 3and n = 1

Case 2:T,, , wherem = 3and n > 1

Case 1: Vertex and edge partition of tadpole graphs T, ,where m = 3and n = 1

We split V(G) into three subsets V;,V, & V5 as the following three partitions.
V=wevi);d,w) =1} Iyl =1

V,={wev@G);d;w) =2} IV, =m -1, and

V,=veve);d,w) =3}l =1

Similarly, we consider the partition of edge set E(G) of GasE, ,,E; ;&Ej; ,. That is,
E, ={w €eEG):d;) =d;w) =2} |E| =m—2.

E;, ={lw e EG):d;) =3,d,w) =2} |E,| = 2.

Ey, ={w € E(G):d;(w) =3,d;(w) =1} |E;| =1.

Fig. 1 Ty, graph

Case 2: Vertex and edge partition of tadpole graphs T,,, , where m = 3 and n > 1is considered below.
In this case we split VV(G) into three subsets V;,V, & V5 as the following three partitions.
V,=weviG);d,w) =1} Il =1
V,=vev@G);d,) =2} IV, =m +n -2, and

v, ={vevG);d;w) =351l =1

Similarly, we consider the partition of edge set E(G) of GasE, ,,E, ,&E, ;. That is,
E,, ={w €EG):d;) =d;w) =2} |El =m+n—4.

E,; ={lw € E(G):d;) =3,d;w) =2};|E,| = 3.

E,, ={lw e EG):d;) =2,d,w) =1} |E;| =1.

Fig.2 T,94 Graph

103



Kavitha BN et al. / IJMTT, 71(7), 102-106, 2025

Theorem 2.1: The first and second Gourava indices of a Tadpole graph are
GOl(T(m_n)) =8m + 13 where m=3andn=1
GO, (Tm‘n) = 16m + 40 where m > 3and n=1

Proof: Let G = Ty, , be a tadpole graph. Let the vertex set V(G) = {v,, v, 0, v} U {ug,uy, ... u, ). Where v; € V(Cp)
and u; € B,.
We have,
GOI (Tm,n) = Z1;11/2(EE(G)[du + dv + dudv]
= z:El[dz(lﬁ) +dy(vy) + dy (w)d, (v,)] + ZEz [ds(wy) +d,(vy) +
d;(,)d, ;) + X, [d3(vy) + dy () +d5(vy)d; (1)
=Mm-2)8+2x11+1x7
60,(T,,)=8m+13
G0,(G) = Xypep()(d2d, + d, d2%)
= ZuveE(G) (d} (wy)d,(v,) + dy(vy)d3 (v,))+
ZuveE (G)(d§ (Ul)dz (vp) + d3(v1)d22(v2))+
ZuveE(G)(d??(vl)dl(vz) + d3(V1)d12(772))
=(m—-2)x16+2 x30 + 12
=16m + 40

Theorem 2.2: The first and second Gourava indices of a Tadpole graph are
GOl(T(m‘n)) =8m+8n+6 wherem=3andn>1
G0,(T,,,) =16m + 16n + 32 where m =3 and n > 1

Proof: Let G = T, , be a tadpole graph. Let the vertex set V(G) = {v,,v,, ..., v} U {uy,uy, ..., u, ). Where v; € V(C,,)
and u; € B,.
We have,
GO, (Tm,n) = z:vlvzeE(G)[du +d,+dyd,]
= ZEl[dZ(Ul) +d,(vy) + dy () d, (v,)] + Z:152 [ds(y) +d,(vy) +
ds(v,)d, () + X, [dy (v,) + dy () +d,(v,)d, (v,)
=(m+n—-4)8+3x11+5
G0,(Ty,)=8m+8n+6
G0,(6) = Xpep(did, + dyd3)
= Ywer (@) ([d3 W,)d, (v,) + dy(v,)d] (v))+
Yuver (5 W)d, (v,) + d3(vy)d3 (v )+
Lover @ (@3 ,)d, (v,) + d, (v,)d] (v))+
=(m+n—-4)x16+3x30+6
= 16m + 16n + 32

Theorem 2.3: The first and second Alpha Gourava indices of a Tadpole graph are
AG O, (T(pm) = 3(4m +9) where m = 3and n =1
AGO, (Tm‘n) =16m + 40 wherem =3 and n=1
Proof: Let G = Ty, , be a tadpole graph. Let the vertex set V(G) = {v;, v, ..., v, } U {uy,uy, ..., u,}. Where v; € V(Cp,)
and u; € B,.
We have,
AG0,(G) = X yppep(oy[dE + df + dd,]

=Xy [d2(vy) + d3(v,) + dy (v, )d, (v)] + 2, [d3(vy) + d3(v,) +
ds(v,)d, ()] + X, [d2 () + di(w,) + ds(w,)d, ;)]
=(m-2)x12+2x19+1x13
AG0,(G) =3(4m +9)

AGO0,(G) = X per(o)(d2d, + d,d?)
= z:151(d22(v1)dz(772) + 612(771)‘122(772))Jr
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ZEZ (ds?(lﬁ)dz(vz) + d3(171)dzz(172))Jr
253 (dsz(v1)d1('72) + d3(v1)d12(v2))
=(m—-2)x16 +2x30+ 12
= 16m + 40

Theorem 2.4: The first and second Alpha Gourava indices of a Tadpole graph are
AGOl(T(mln)) =12m +7 wherem=3and n > 1
AGO,(T,,,) = 32m +32n + 116 where m =3 and n> 1
Proof: Let G = T, , be a tadpole graph. Let the vertex set V(G) = {v,,v,, ..., v} U {uy,uy, .., uy ). Where v; € V(C,)
and u; € B,.
We have,
AG O, @) = ZuveE(G)[di + df +d,d,]

= X, [d3 (vy) + df (vy) + d,(v))d, (v,)] + X, [dF (vy) + dE (v,) +
ds (W) dy ()] + 2, [d3 (,) +di(w,) + d,(v,)d, (v,)]
=(m+n-4)x12+3013)+7
AGO,(G) =12m +7

Second Alpha Gourava indices
AG 0, @) = ZuueE(G)(di + dg)(dudv)
= z:uveE(G)(didv + dudi)
=X, (d3Ww)d,(v,) + dy(v))d3 () + Zp, (d3 w)d, w,) + d3(w))d3 () +

2p, (d3w)d,w,) + dy(v))d3 (v,))
=(m+n-4)xB2)+3x78+10
=32m + 32n + 116
Theorem 2.5: The first and second Gamma Gourava indices of a Tadpole graph are

GGOl(T(m’n)) = 20m + 55 wherem =23 and n=1
GGO,(T,,,) = 64m + 192 where m = 3and n = 1

Proof: Let G = Ty, , be a tadpole graph. Let the vertex set V(G) = vy, vy 0, v} U {ug,uy, ..., uy ). Where v; € V(C,)
and u; € B,.
We have,

GG 0,(G) = Xypep(o)[da +d3 +dyd,)
=Yg [d3(vy) + d3(v,) + dy (v, )d, (v)] + 2, [d3 (vy) + d3 () +
ds(v,)d, ()] + X, [d3 W) +d3 (w,) + ds(w,)d, (w,)]
=(m-2)x12+2x19+1x13
GG0,(G) = 20m + 55

Second Gamma Gourava indices
GG 0,(G) = Xypper(e)ds +d3)(d,d,)
= ZuveE(G)(d;}:dv + dud,‘})
=X, (d3(Ww)d,(v,) + dy(v))d3 () + Zp, (d1w)d, Ww,) + d3(w))d3 ) +
X, (d2(w)d, () + dy(v)dt(w,))
=(m —2) x 64 +2(210) + 84
= 64m + 192
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Theorem 2.6: The first and second Gamma Gourava indices of a Tadpole graph are
GG O1(T(mm) = 20m + 20n + 13 where m = 3and n > 1
GG 0,(T,, ) = 64m + 64n — 392 where m > 3and n > 1

Proof: Let G = Tp, , be a tadpole graph. Let the vertex set V(G) = {v;,v,, .., v, } U {uy,uy, ..., u,}. Where v; € V(Cy,)
and u; € B,.
We have,
GG 0,(G) = Xypep(o)[da +d3 +dyd,y]

= ZEl [d3(vy) + d3 (vy) + d,(w))d, (v,)] + z:152 [d3(v,) +d3 (v,) +

ds(v,)d, ()] + X, [d3 W) + d3 (w,) + ds(w,)d, (w,)]

=(m+n—-4)x20+3%x41+1x13

GG 0,(G) =20m + 20n + 13

Second Alpha Gourava indices
GG 0,(G) = Xypper(e)ds +d3)(d,d,)
= z:uveE (G)(dgdv + duds)

=X, (d(Ww)d, (v,) + dy(v,)d5 () + L, (d1w)d, Ww,) + d3(w))d3 () +
2p (d3(w)d, ) + dy(v)di (v,))
=(m +n—4)(64) + 3(210) + 84
= 64m + 64n — 392
3. Conclusion

First Gourava indices, Alpha Gourava Indices, Gamma Gourava Indices where
m=3andn =1

SLNo. Conditions Gourava Alpha (.}ourava Gamma .Gourava
Indices Indices Indices
> =
) mz3andn =1 8m + 13 3(4m +9) 20m + 55
) m=3andn>1 8m +8n + 6 12m +7 20m + 20n + 13

First Second indices, Alpha Gourava Indices, Gamma Gourava Indices where
m=3andn =1

SLNo. Conditions Gourava Alpha (.}ourava Gamma .Gourava
Indices Indices Indices
> =
1 m=z3andn =1 16m + 40 16m + 40 64m + 192
>
2 m=z3andn >1 16m + 16n + 32 32m + 32n + 116 64m + 64n — 392
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