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Abstract— In Mathematical chemistry, The topological chemical descriptive is valuable part to investigate (QSPR) & (QSAR). Here,
The articulations for the First Redefined Zagreb index of generalized transformation graph Gxy and its complement were acquired.
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I. INTRODUCTION

The investigation of topological indices plays an highly vital
part in QSAR & QSPR. Topological indices associate the
exact physico-chemical properties. For more details see [4],
[7]1, [10], [11]. Let p and q be the vertices and edges of simple
undirected graph G respectively, its compliment G. . Let Vs
(G) set of vertices & Eg(G) set of edges of Graph G
respectively. Let u & v both vertices adjacent to each other
such that uv = e an edge of G. degree represented by de (u),
the cardinality of edges incident to vertex u.

Ranjini et al. [13] characterized the First Redefined Zagreb
index ReZG,, that is

deg(u) + deg(v)

ReZG,(G) = S
P deg(u).deg(v)

The generalized transformation graphs and topological
indices introduced by H. S.Ramane et al. [8,9]. W.Nazeer et.
al [12] obtained the First Redefined Zagreb index of line
graph of subdivision of friendship & star graphs and M.
Ahmad et. al [15] computed First Redefined Zagreb index of
dominating David derived networks.

Here we acquired the expresssions for generalized
transformation graphs Gxy and their compliments G*¥
interms of First Redefined Zagreb index.

Il. GENERALIZED TRANSFORMATION GRAPHS
GXY

The semi total — point graph T,(G) was introduced by
Chikkodimath & Sampathkumar[14].R.B Jummannaver et
al.[3] defined k" Generalized transformation graphs, some
new graphical transformation defined by Basavanagoud et
al. [1] which generalizes the semi total-point graph.

The generalized transformation graph G, V (T, (G)) =
V5(G) U E4(G) and i,j€ V,(G*Y). The points i & j are adjacent
in G if and only if (1)&(2) holds:

(1) i,j € V4(G), i,j points are not adjacent if x = — & i,j are
adjacent if x = +

(2) i€ V4(G) and j € E4(G), i,j points are not incident if y =
—and i,j points are incident if y =+

2.1 Proposition: [1] q & p be the edges and vertices of
graph G. Let u € V((G) and e€ E4(G). Then degrees of line
vertices & vertex in G

(2) decs(u) = 2 deg(u)

(b) de g+4(e) = 2.

(c) deg:-(u) = ¢

(d) deg. (e) = (-2+p).

(e) de g-+(u) = (-1+p)

(f) de g-+(e) = 2.

(9) deg- (u) = q+p-(2deg(u)+1)

(h) deg- () = (-2+p).

Number of vertices of G is p+ . By 2.1 Proposition &
considering that deg(u) = p — ( deg(u)+1).

2.2 Proposition: g & p be the edges and vertices of graph
G. Let e€e E((G) & u € V(G), degrees of line vertices and
vertex of G¥V

(a)deg++(u) = q+p-(2deg(u)+1)

(b) degw+(e) =q+p-3

(c) degw=(u)=p-1

(d) deg=(e)= q+1

(e) deg+=(u)=1

(f) deg+=(e)= q+p-3

(9) degw=(u)= 2 deg(u)

(h) degw=(e)=1+q

Notations used for future Results
deg++(u) = a; deg++(e) = b,

deg+-(u) = a, deg+-(e) =D,
deg-+(u) = a3 deg-+(e) = bs
deg--(u) = a, deg--(e) =b,
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I1l. FIRST REDEFINED ZAGREB INDEX (REZG1)
OF G

Theorem 3.1: g & p be the edges and vertices of graph G,
then ReZGy(G**) = 2ReZGy(G) + Suergy() il

Proof : Suppose ES(G ") is the set of edges Partltlon into
subsets Eg; and Es,, Eg; ={ue | uv € E5(G)} ,Es,={ue such
that u is incident to e}. Therefore | Eg; |= g, | Es2|= 2q. from

2.1 Proposition, u € V;(G) as well a;= 2deg(u) & e € E(G)
as well b; =2

a;+ b
ReZG,(G**) = a1
a;.by
UVEEG(GHH)
_ Z a; + by
u,vE€EEgq al.bl
a;+b
+ ) ™
u,e€Egy a1-D1
_ 2a; + 2by
= 2a;.2by
Z2a; +2
+ Z 2a
u,e€Egy T
1 [1+ deg(w)]
= —ReZG,(G) + ——— &
7 ReZG1(©) 2deg (W)
u€Es;(G)
deG(u) 1+ deG(u)]
=—R 7G,(G) + Z
€261(G) 2deg (W)

U€E Vg(G)

= %ReZGl(G) + HLeG(u)]

ue Vg (G)

Theorem 3.2: g & p be the edges and vertices of graph G,

then
ReZG;(G* )= q+ p

Proof: Suppose Eg(G*™) is the set of edges Partition into
subsets Eg, and Es,, Eg; ={ue | uv € E4(G)} ,Es,={ue such
that u is u not incident to e}. Therefore | Eg; |= q , | Esy|=
q(p — 2). from 2.1 Proposition, u € V;(G) aswella, = q &
e€E(G)aswellb, =(p—2)

a,+ b
ReZG,(G*) = 2 gt
ay. b,
u,vEE(G*™)
_ Z a, + b,
u,v€EEgq azlbz
4 Z a, +bb2
u,e€Egy d2:D2
+ +p-—2
_ (R N Wi e
u,veEg(G) a-q ue€E, q-p
(@+p—2)
=2 .(p—2
o-2.q ¢ (p—2)
=q+p

Theorem 3.3: g & p be the edges and vertices of graph G,
then

e 2 p (p+1q
ReZG:(67) = o= (5)-a|+ e
Proof: Suppose E,(G~*) is the set of edges Partition into
subsets Eg; and Eg,, Eg; ={ue | uv &€ E4(G)} ,Eg,={ue such
that u is incident to e}. Therefore |Ey;| = () —q , |Es| =
2q. from 2.1 Proposition,u € ;(G) aswella; = (p — 1) &
e € Eg(G) aswell by =2

a;+ b
ReZG,(G™*) = s S
as.bs
w,vEEg(G™Y)
_ Z az + by
u,veEgq 33.b3
a;+ b
D
u,e€Eg; d3- D3
Z 2(p—-1)
- 2
quEsl( 1)
+1
4 Z 212 —)1)
ue€kg, p
2 p (p+1)2q
o5l -+
(p 1) 2p—-1)
()_ ] (P+1)q
(P—l) -1

Theorem 3.4: q & p be the edges and vertices of graph G,
then
ReZG;(G™)
2[p+q—1—(deg(w) + deg(v))]
[g+p—1-2deg(w)][q+p—1—2deg(v)]

uv¢Eg(G)
+ ) la—degw)

u€Vg(G)
2p +q—3—2deg(w)
[p+q—1-2decw)](p —2)

Proof: Suppose E;(G~7) isthe set of edges Partition into
subsets Eg; and Eg,, Eg; ={ue | uv & E¢(G)} ,Es,={ue such
that u not incident to e}. Therefore |Ey|=(0)—q ,
|Esz] = q(p — 2). from 2.1 Proposition, u € V;(G) as well
a,=p+q—1—2de;(u) &e€E,(G)aswellb, = (P —
2)

a,+b
ReZG,(G™) = Z ‘; 3 *
U,VEES(G™7) 44
_ Z as +by,
u,v€EEg a4b4
n Z Ay -:)bzl
u,e€Egy 4404

- q+p—1-2deg(u) +q+p—1—2deg(v)
wvEEg(G) (@+p—1-2degw)(q+p—1-2deg(v))
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Z q+p—1-—2deg(u) +p—2
(a+p—1-2degw)(p—2)
2[q+p—1—(deg(w) + deg(v))]

whto [a+p =1 2dec]la+p—1-2dec()]

u,vEEg,

+ ) g - degw)
uEV,(G)
2p+q—3—2deg(w)

[p+q—1-2deg(w)](p —2)

Notations used for future Results

degw=(u) = ¢4 degew(e) = d;
degw+(u) = ¢, degz+(e) = d,
degw+(u) = c3 degz+(e) = d;
degw+(u) = ¢4 degv(e) = d,

IV. FIRST REDEFINED ZAGREB INDEX (REZG1)
OF GXY
Theorem 4.1: g & p be the edges and vertices of graph G,
then
ReZG,(G*F)
2[p+q—1— (deg(u) + deg(v))]

oo, [T P — 1= 2deg@)]la + p— 1 - 2deg(®)]

+ ) g -degw)
u,eVg(G)
2[q+p—2—deg(w)

[q+p—1-2degw)l(q+p—3)

q@ -1
P+qg-3) 9
Proof : Suppose E;(G**) is the set of edges Partition

into subsets Eq,E,,,Es3 , Es;={ue | uv & E.(G)} ,Es,={ue
such that u not incident to e}, Ei;={ef | e,f € E,(G)}.
Therefore |Eg;| = () = q, |Es2| = a(P = 2), |Ess| = (),
from 2.1 Proposition, u € V;(G) as well¢; =p+q—1—
2de;(u) &e€eE (G)aswelld, =p+q—3.

¢+ d;
c;.d

ReZG,(G**) =

u,veEs(G*T)

u,v€EEgq

4 Z ¢+ d;
cy.dy

u,e€Egy

dy.d,
[q+p—1-2deg)] +[q+p—1-2deg(v)]

Cl' Cl

e,f€Es3

u,v€E(G) [a+p—1-2deg(w)].[q+p—1—2deg(v)]

n Z [+ p—1-2degw)]+[q+p—3]

W& la+p—1-2degl[a+p-3]
[q+p—3]+[q+p—3]
[a+p—3l.[q+p—3]

e,f€Eg3
_ 2[p+q—1— (deg(w) + deg(v))]
o P+ a=1=2dec(]lp +a - 1-2dec(v)]
£ lg - deg)]
1,EVS(G)

2[q+p—2—deg(w)]
[q+p—1-2deg(w)](q+p—3)
qp—-1)
(p+q—3)

Theorem 4.2: q & p be the edges and vertices of graph G,
then
ReZG, (G7) = p+ap+qlp—D}p -1 —2q +2qp

@+ -1

Proof : Suppose E;(G*~) is the set of edges Partition
into subsets Fq,Eg;,Ess , Eq;={ue | uv & E;(G)} ,Es,={ue
such that u incident to e},E;;={ef | e,f € E;(G)}. Therefore
Bl = () —a, 1E2l =29, |Eal=(), from 21
Proposition, u e V;(G) aswellc, =p—1 &e€Ey,(G)as
welld, =q + 1.

c,+ d,
c,.d,

ReZG,(G*") = Z

u,veEs(GF™)
»)

u,vEEgq

/ Z c, + d,
c,.d,

u,e€Egy

Cz. C2

p—1+p-1

i@~ DE-D
p—1+q+1
S, @rDe-D
+ Z:q+1+q+1
(@+D@+1)

e f€Eg3

P pash ), eron

o-nl 2 "UTG@+rDe-D

(-1

(@+1)

={'p+qp+q(p—1)}(p—1)—2q+2qp
@+Dlp-1

Theorem 4.3: q & p be the edges and vertices of graph G,
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— 2_ -
then ReZG,(G—F) = L2+P2aP3) 3‘(1;'_’;2_‘13;” 3)

Proof : Suppose E;(G~%) is the set of edges Partition
into subsets Eg ,Es,,Eg3 , E;={ue | uv € E4(G)} ,Eg,={ue
such that u not incident to e}, E;;={ef | e,f € E;(G)}.
Therefore |Esi| = q, |Es2| = q(p — 2), |Eg] = (2), from
2.1 Proposition, u e V;(G) as wellc; =q & e € E¢(G) as
welld; =p+q—3.

ReZG,(G™*) = Z

u,veES(Gj)
_ Z c3 + C3
u,v€EEgq
§3c3+d3
u,e€Egy C3.d3
z:d3+d3
e,f€Eg3 d3'd3
_ Z q+qJr Z qg+p+q—3
u,vEEg(G) -9 ue€Es; T (p + - 3)
p+q—-3+p+q-—3
SR, PTa=-3Dp+a-3)
2q+p—3]
——|q(p—2
(r+q—3)q ( )
4 2 [q(q - 1)]
(p+q-—-3) 2
_4*—3¢+(2q+p—3)p
(+q—-3)

C3. C3

Theorem 4.4: q & p be the edges and vertices of graph G,
then ReZG,(G ) =§ReZGl(G)
2deg(w) +q+1
e 2(q+1) (@+1)
Proof : Suppose E;(G~7) is the set of edges Partition
into subsets Eq,E,,Eq3 , Eg={ue | uv € E;(G)} ,Es,={ue
such that u incident to e},Eg;={ef | e,f € E;(G)}. Therefore
|Es1| = g, |Esz| = 24, |Eg3| = (), from 2.1 Proposition, u
€ V.(G) as well c, =2de;(u) & e € E,(G) as well
d,=q+1

a@—-1

ReZG,(G—) =

w,veEEg(G™)
_ Z Cyt Cy
u,vEEgq
Z c, + dy
.d
u,e€Egy €4 Ga
d,.d,

e,f€Es3

C4-Cy

2de(gy(u) + 2deg(v)
2de(gy(u). 2deg (v)
2deq(uw) +q+1
v 2dec(w)(q+1)
q+1l+q+1

@+D@+1D

e f€Eg3
ReZG,(G—) = %ReZGl(G)
2deg(w+q+1 q(q—1)
2(q+1) (@+1)

u,vEE5(G)

uevVs(G)

V. CONCLUSION:

Here, we acquired the expressions of the First Redefined
Zagreb Index for Generalized Transformation Graph G*Y
and its complements G in terms of the specifications of
elemental graph G. Therefore One can obtain other
descriptors for generalized transformation graph using same
edge partition method and also can acquired expression for
topological indices for generalized transformation graphs
G*Y also for its complements.
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