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Abstract: In 2017, Naji et al. introduced the concept of leap Zagreb indices of a graph based on the second degree of vertices [1]. For a
graph G, the leap first Zagreb polynomial is defined as: LM1(Gx) =Y, vekq) xW+d) sohere d, (V) is dz-distance degree of vertex v €
V(G). In this paper leap first, second, hyper leap first and second Zagreb polynomials of some generalized transformation graphs G, G,
G*Y* and G*Y? are studied in triangle with pendant edge graph and path graph Pj.
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1. Introduction

Let G = (V, E) be a graph with vertex set V(G) and edge set
E(G). The degree of a vertex ueV(G) is denoted by dc(u) and
is the number of vertices adjacent to u. The edge connecting
the vertices u and v is denoted by uv [2-3]. All graphs
considered here are finite, undirected and simple. A
topological index is a numerical parameter mathematically
derived from the graph structure. In graph theory the leap
degree or second degree of a vertex refers to the number of
vertices that are at a distance of two from that vertex. Leap
degree (second degree) is the denoted by d2(v). A
transformation graph is a general term that refers to a graph
obtained from another graph G by some transformation, such
as: line graph L(G), total graph T(G), complement graph G and
subdivision S(G) etc. The procedure of obtaining a new graph
from given graph using adjacency (or non-adjacency) and
incidence (non-incidence) relationship between elements of a
graph is known as transformation graph. There are four
transformations of G¥ as G**,G*~, G™*, G™~ and their
complements: G**,G*~, G=* and G~~. For three variables
x,y,Z there are eight distinct 3-permutations of {+,-} so has
eight corresponding graph transformations. The generalized
transformation graph G*¥ is a graph whose vertex set is
V(G)UE(G) and o, B €V(G*). Then a and B are adjacent in
G* if and only if (a) and (b) holds:

a)a, B €V(G),a, B are adjacent in G if x = + and a, not
adjacentin G ifx = -.

b) a € V(G) and B € E(G),a, B are incident in G if y = + and
a, B not incidentin G ify = -.

The complement or inverse of a graph G is a graph H on the
same vertices such that two distinct vertices of H are adjacent
if and only if they are not adjacent in G. That is to generate the
complement of a graph, one fills all the missing edges required
to form a complete graph and removes all the edges that were

previously there. Therefore G has n vertices and (121) -m

edges. The degree of a vertex vin Gis dg(v)=n—1-—

dg(v).

We use the following lemma for defining dc(e).
Lemma: Let G be a graph with u,veV(G) and e = uveE(G)
then dgc(e) = de = du+ dv -2.

The transformation graph G* is just the semi-total point graph
G which was introduced by Sampathkumar et al. [4]. The
Zagreb polynomials Mi(G,x)-Ms(Gx) and Map(GX)-
M'ap(G,x) was defined and studied for HACsCsC7[p,q] in [5].
Distance based topological indices of generalized
transformation graphs were studied in [6]. The Zagreb indices
and Zagreb polynomials of transformation graphs was studied
by [7-9]. Wu and Meng generalized the concept of total graph
to a total transformation graph G*¥* with x,y,z€{-,4+}[10].
Sombor index of generalized transformation graphs G*¥ and
their complements were computed by H.S.Ramane et al. [11].
Leap reduced reciprocal Randic and leap reduced second
Zagreb indices of some graphs were investigated in [12].
Some degree based topological indices of generalized
transformation graphs and their complements were computed
in [13]. The forgotten indices and their complements of
transformation graphs are investigated in [14-15]. Some
degree based topological indices of transformation graphs [16-
21] and topological polynomials of generalized transformation
graphs were obtained in [22-24]. Eccentricity based
topological indices of transformation graph were discussed by
S.M.Hosamani [25]. Study on basic properties of
transformation graphs was found in [26-27]. Some leap
indices of graphs are defined and studied by Kulli [28].Leap
Zagreb indices of generalized xyz-point-line transformation
graphs T®%(G) when z = 1 were discussed with transformation
graphs in [29].Gourava first, second indices, hyper first and
second Gourava indices were computed by [30].In
HACsCsC7[p,q],where p is the number of pentagons in one row
and q is the number of periods in the whole lattice. The edge
partition in HACsCeC7[p,q] is |Ez3|=4p,|E13|=2p and
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|Es3|=24pqg-6p [31]. The leap first and second Zagreb
polynomials are defined as

LM1(Gx) = Xuvep(q) X2+, €Y)
LM2(G, X)=Z uyer(e) x*2"%M, (2)
Hyper leap-Zagreb polynomials are defined as [32]
HLM1(G, X) =X yyepq XI2WHRMF (3)
HLM2(G, X) =Y yyep(q) XI2@*ROF (4

For a figure of triangle with pendant edge graph and its
transformation graphs we refer to [13] and path graph P4 to
[15, 29]. The symbols and notations are standard, taken from
books of graph theory [33-35]. The leap first, second, hyper
leap first and second Zagreb polynomials are obtained for
triangle with pendant edge graph and path graph Psin
generalized transformation graphs G¥, GX and G*%, G¥vZ,

2. Materials and methods

There are four transformations of a graph G*¥ and four for
their complements G*Y For three variables x,y,z there are eight
distinct 3-permutations of {+,-} so eight corresponding graph
transformations in G¥% and G*Z. The d:-distance degree for
point vertices and line vertices along with edge partitions in
transformation graphs G¥,G¥ and G¥? G¥Z of triangle
with pendant edge graph [13] and path graph P4 [15, 29] are
determined to compute leap and hyper leap Zagreb
polynomials. The triangle with pendant edge graph is shown
in figure (1) and path graph P4 in (2).

3. Results and discussion

The vertex v of G* corresponding to a vertex v of G is
referred to as a point vertex and vertex e of G® corresponding
to an edge e of G is referred to as a line vertex.

Triangle with pendant edge graph

Proposition 1.1. Let G be a graph with n vertices and m edges.
Let ue V(G) and e€ E(G).Then the d2-distance degree of
point and line vertices in G*¥ are

(i) dy(g++)(u) = (n+m-1)-2dg(u) and dyg++)(e) =n+m-3.
(iDdyg+-y(w) = (n+m-1)-2dg(u) and dyg+-(e) = m+1.
(iii)dy -+ (u) = m and d-+)(e) = n+m-3.

(iv)dyg--y(u) = 2dg(u) and dyg--y(e) = m+1.

Propositionl.2. Let G be a graph with n vertices and m edges.
Let ue V(G) and e € E(G).Then dz-distance degree of point
and line vertices in GXV are

(i)dz(ﬁ(u) = 2dg(u) and dz(m(e) =2

(ii)dz(ﬁ(u) = 2dg(u) and dz(F(e) =n-2.
(iii)dzﬁ(u) =n-1 and dz(G_—J,)(e) =2

(iv)dz(Gj(u) = (n+m-1)-2dg(u) and dzﬁ(e) =n- 2.

Theorem 1.1: The leap first Zagreb polynomial of G**
transformation graph is
4X2((n+m—1)—2dg(u))+8X(2n+2m—4—)—2dg(u) + 4x2(n+m=-3)

Proof: Partition the edge set E(G**) in three sets E1,E2 and E3,
where E1 = {uv | u,v€E(G)},Ez = {ue [the vertex u is incident
to the edge e in G}and Es = {ef | ef€e E(G)} and so
|[E1]=4,|E2|=8 and |Es|=4.By using proposition (1.1) we
have if ueV(G) then d,g++)(u) = (n+m-1)-2dg(u) and if
e€ E(G) then dyg++(e) = n+m-3.

LM1(Gx) = ZuveE(G'H') X dy g+ WHd, G+ (V)

=Y uve £y o+ XD 246 @)+ (m-1)-2dg (W)

Yuve E,(GHH) X((n+m_1)_2dG(u))+(n+m—3) +

Zuve E2(GH) X(n+m—3)+(1‘1+m—3)

— 4X2((n+m—1)—2d(~,(u))+8X(2n+2m—4)—2dg(u) + 4x2(+m=3)

Theorem 1.2: The leap second Zagreb polynomial of G*+
transformation graph is 2x(296(W)° 4 8x*da(W) 4 2x4,

Proof: Partition the edge set E(G**) in three sets E1,E2 and
Es, where E1 = {uv | u,v€E(G)},E2 = {ue| the vertex u is not
incident to the edge e in G}and E3z = {ef|e,fe E(G)} and so
|E1|=2,|E2|=8 and |E3|=2.By using proposition (1.2) we
have if ueV(G) then d, g+ (u)= 2dg(u) and if e€E(G) then
dzﬁ(e) =2

LM2(G30) = Typepiees) X260 et

xCda@Ixdew) 4y 2de(Wx(2) 4

=Yuve E;(GTH) uve Ep(GtH X

Z XZXZ
uve E3(G*)

= 2x(2da(W)* 1 gx4da(W) 4 Py,

Path graph P4

Proposition 2.1.Let G be a graph with n vertices and m edges.
Let ue V(G) and e€ E(G).Then the d2-distance degree of point
and line vertices in G*Y are

(1) dyg++y(u) = 6-2dg(u) and dyg++)(e) = m+1.
(i)dyg+—y(u) = 6-2dg(u) and dyg+-y(e) = m+1.

(i) dp(g-+)(w) = 3 and d,-+,(e) = m+1.

(iv) dyg-—y(u) = 2dg(u) and dy--y(e) = m+1.

Proposition 2.2. Let G be a graph with n vertices and m edges.
Let ue V(G) and e€ E(G).Then d,-distance degree of point
and line vertices in GXY are

(i)dz(GTJ,)(u) =n-2 and dz(G+—+)(e) =n-2.

(i) d,g#=(u) =n-2and d,Gr=(e) =n-2.

(iii) dZ(G_—Jr)(u) =n-1and dzﬁ(e) =n-2.

(iv) dy == (u) = 6-2dg(u) and d,=(e) =n-2.

Theorem 2.1: The hyper leap first Zagreb polynomial of G**
transformation graph is 3x2(6-2dc(W)’ gy (6-2da(W+m?
2x@W*,

Proof. Partition the edge set E(G**) in three sets E1,E2 and Es,
where E1 = {uv | u,v€E(G)},E2 = {ue |the vertex u is incident
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to the edge e in Gland Es = {eflefe E(G)} and so
|E1|=3,|E2|=6 and |E3|=2.By using proposition (2.1) we
have if u€V(G) then dyg++)(u) = 6-2dg(u) and if e€ E(G)
then dz(G++)(e) =n.

HLM1(G,x) = ZuveE(G++) X (dz(G++)(u)+d2(G++)(v))2

ZZuVE E1(

gy X(6-206WH(6E-2d6 ()7 4

- 2 2
Zuve E,(GtH) x(E-2daW+m)” 4 Zuve E3(GtH) x(Hm
=3x2(6-2dg(W)* 4 gx(6-2dgW+n)® 4 oy (2n)?

Theorem 2.2: The hyper leap second Zagreb polynomial of

G** transformation graph is 10x'°.

Proof: Partition the edge set E(G**) in three sets E1,E2 and
Es, where E1 = {uv|u,ve€E(G)},E2 = {ue [the vertex u is not
incident to the edge e in G}and Es = {ef|e,f€ E(G)} and so
|E1|=3,|E2|=6 and |E3|=1.By using proposition (2.2) we
have if u€V(G) then d,G#(u)= n-2 and if ¢€E(G) then
d,geey(e) = 2.

J— - 2
HLM2(G,x) = ZuveE(F) X(012((;++)(u) xd, G+ H (V)

zz:uve El(G?)

Zuve E3(W)
= 10x1°,

X(zxz)2

x(@-Dx@-2))% ; y

uve E,(GtH)

x(@-2)x2)% 4

Proposition 3.1. Let G be a graph with n vertices and m edges.
Let u€ V(G) and e€ E(G).Then the dz-distance degree of point
and line vertices in G*¥Z are

() dz(T°°1)(G) (u) =nand dz(T001)(G) (e) =m.
(ii)dZ(T0+1)(G)(u) = 5,4 and d2(T°+1)(G)(e) =m+1.
(iii) dz(T°11)(G)(u) =n-1and dZ(Tou)(G)(e) =0.
(iv) dz(T++1)(G) (u) =0and dz(T++1)(G) (e) =4.

Proposition 3.2. Let G be a graph with n vertices and m edges.
Let u€ V(G) and e€ E(G).Then the degree of point and line

vertices in GXYZ

are

Q) dZ(TW)(G) (u) =0and dz(TW)(G) (e) =m-1.
(ii)deXG) (w) =2,3and d, 7571 () (&) =m+1.
(iii) dexG)(u) = 1,2 and dzw)(c)(e) =m-1.
(iv) de)(G) (uw) = 2,3and dzm‘-}.l)(G) (W) =m+1.

Theorem 3.1: The leap first Zagreb polynomial of T°%1(G)
transformation graph is 3x2(~ 1),

Proof: Partition the edge set E(T°°1(G)) in three sets E1,Ez
and Es;so |E1|=0,|Ez|=0 and |E3|=3.By using proposition
(3.1) we have if ueV(G) then d,roo1(gy(u) = n and if e€
E(G) then d,(goo1gyy(e) =n-1.

LM1(T%(G),x) =

d, 1001 Gy (W +d, 1001 Gy (V)
ZuveE(T(’Ol(G)) X 2T7HG) 2(T001(G))

=Y uve By 10016y X 4+ Yuve pycro01(y x WY +

Y uve B4 (1001 (g XM HFED

=3x2(-D),

Theorem 3.2: The leap first Zagreb polynomial of (T°*+1(G))
transformation graph is 3x2("~2)46 x(2n=2) 4 x2n,

Proof: Partition the edge set E(T°*1(G)) in three sets E,E:
and Es;so |E1|=3,|Ez|=6 and |E3|=1.By using proposition
(3.2) for figure refer we have, if uev(G) then
dzm) (W)= 2,3 and if e€E(G) then dzm) (e) =n.We
compute leap first Zagreb polynomial for dzm) (=2,

LM:((TO*1(G) %) =
(wW+d

5 21071 () (W dyepro1g)) (V)

ZquE(T“’l(G))
X(n—2)+(n—2) +

Luve EZ(T°+1(G))X(n_2)+(n) + X
:3X2(n—2)+6 X(Zn—2)+X2n.

=Y uve E{(TOF1(G))
- n+n
uve E3((TOFI(G) X

The computed values leap and hyper leap Zagreb polynomials
are given in the tables (1-3).

Table 1: LM1(G,x), LM2(G,x), HLM1(G,x) and HLM2(G,x) of G, G¥ in triangle with pendant edge graph

Il:l"llayl‘l‘)’ LM (G,x) LM2(G,x) HLM(G,x) HLMx(G,x)
4x2((+m-1D-2dg(w) 4x(tm-1-2dc(W)? 4 g 4x4((n+m-1)-2dg(u))* 4 4x(mtm-1-2dg(W)* g
G+ gx(@n+2m-4)-2dg(w) 4 <(n+m-1-2dg)(n+m-3) 44 gx((@n+2m-0)-2ds(w)? | <l(n+m-1-2dg ) (n+m-3)2 4 4
4x2(Mn+m=3) x(n+m=3)? 4x(2(n+m=-3))? x(@+m=3)*
4x2(n+m-1-2dg(uw)) 4§ 4X(n+m—1—2dG(u))2+8 4X(2(n+m—1—2dG(u))2+8 4X(n+m—1—2dc(u))4+8
G+- X(n+2m—2dG(u)) +2x2(m+1) X(n+m—1—2dG(u))(m+1) _|_2X(m+1)2 x((+2m-2dg(w)* _l_lel-(m+1)2 X[(n+m—1—2(1(;(u))(m+1)]2 _l_zx(m+1)4
x2m4g (n+2m-3) 2 4m2+8 (n+2m-3)2
G-+ " 4X2)((n+m—3) ¥ 268X M(TMI) 4 gx(nmo)* ’ 4X4()§1+m—3)2 + 2xm*+8x(MM+m=3))% 4 4y (n+m-3)*
2xtda()gy2de+m+1 45 | 2y (2de(W)? 4 gy (2dg(u)(m+1)) 49 2x(@dc)? 1 g 2x2deW)* 4 gy (2dg(W)(m+1))? | »
G-- x2(m+1) x(m+1)? x@deW+m+1))? | 7 (2(m+1))? x(m+1)*
_ 2d 2 2+d 2
G*+* 2x4da(W4gy2+de(W) 4oy4 2x(2dc(W)* +8x*de(w) 4 x4 2oty ;?:1(; e 2x(2da(W)*1gx(4da(W)® 4 2516
—= 2x4dc(W 4 gy2dgW)+n-2 4 4 x@dc)? gy (2dg(W)(n-2)) 44 2x(@dc)? 1 g x@de)* 1 g4 (2dg(W)(n-2))% 4 4
G x2(n-2) x(™—2)? x@dc+n-2))? | 444(n-2)? x(m-2)*
¥ 4X2(n_1)+8Xn+1 42x4 4X(n_1)2+8X2(n_1) 42x4 4X4(n_1)2+8X(n+1)2 42x16 4X(n—1)4+8x(2(n—1))2 4+2x16
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X(2n+m—3—2d(;(u)) x(M+m-1-2dg(u))(n-2)

4x2(m+m=-1-2dg(w)4 g 4X(n+m—1—2dG(u))2+8 4X4(n+m—1—2dc(u))2+8 4X(n+m—1—2dG(u))4+8

X(2n+m—3—2d(;(u))2 X[(n+m—1—2d(;(u))(n—2)]2

Table 2: LM1(G,x), LM2(G,x), HLM1(G,x) and HLM2(G,x) of G*,G*Y in path graph P4

3x2(6-2dc(W) ¢ 3X(6—2dG(u))2+6 3X4(6—2d(;(u))2+ 3X(6—2dG(u))4+6
G++ X(lO—ZdG(u)) +2x2n xN(6-2dg(u) }0x16 6X(10—2d0(u))2 + 2x64 X[n(6—2dG(u))J2 +2x256
3x2(6-2dg(W) ¢ 3X(6—2dc(u))2+6 3X4(6—2dc(u))2+6 3X(6—2dc(u))4+6
G+- X(10—2dG(u)) +x2n X(G—ch(u))n +Xn2 X((10—2dG(u))2 + X4n2 X[(G—ch(u))n]z + Xn‘*
3X2(n—1)+6xn+m + 3X(n_1)2+6X(n_1)(m+1) + 2 5 3X(n—1)4+6
G-+ 2y 2(m+1) 2y (m+1)2 3xGO g 6x (1" 4 2564 <(@=D@+1))? | oy (m+1)*
G-- 3x2(2dg(W) g (4+2dg(w) 3x@deW)? 4 gy8dc(w) 3X(4dG(“))2+6x(4+2dG(u))2 3x(2de(W)* gy (8dg(u)?
G*t 1lox* 1lox* 1ox1® 1ox1©
Gt 11x* 11x* 11x6 11x16
o 3x2(n-1) 4 gy (+m-2) | 3 (M-1? g (h=1)(m-1) 4 3x@M-1)% ¢ (n+m-2)2 + 3x-D* g
x2(m-1) x(m-1)* x(2(m-1))? x((-Dm-1)? 4 (m-1)*
3x2(6—2dc(W) ¢ 3X(6—2dG(u))2+6 3X[2(6—2dc(u))]2+6 3X(6—2dG(u))4+6
G— x(n+m+1-2d(w) 4 x(6-2dg)(m-1) 4 xm+m+i-2dgw)? 4 x[(6-2dg)m-1))* 4
2x2(m-1) 25 (m-1)2 25 (2(m-1))2 2x(m-1)*
Table 3: LM1(G,x), LM2(G,x), HLM1(G,x) and HLM2(G,x) of G*¥* G*¥Z in path graph P4
TO01(G) 3xnt2 3x2n+l 3x(n+2)? 3x(@2n+1)?
To71(G) 3510467 + 37" 3x0H 16520 4 16 | 3517 gy nal | an? 3x7%5 165700 3756
T (G) 12x3 00 12x° 00
TH1(G) 6x* + 3x° 3xM* 6x(M* 4+ 3x2m)* 3xM*
TO0I(() 12x? 00 12xM 00
TOHI(G) | 3x2(M=24ex(M+2) 4 x2(M+D) | 3ynpgy2n 4 x2(M+1D) | 3 )2 6 @M-1)2 4 y4m+D? | 3% 6 M2 | y(@(m+1)2
TOIL(G) 6x"~2 6x 6x(@-2)2 6x
THI1(G) 3x*+6x° 3x*+6x8 3x16+6x36 3x16+6x6*

(1]

(2]

Figure 1: Triangle with pendant edge graph pen

(I e S——
Figure 2: Path graph P4 (3]

Figure 1: Triangle with pendant edge graph and figure 2. Path
graph Pa.

4. Conclusion

Leap first, second, hyper leap first, second Zagreb
polynomials of G¥,GXY for triangle with pendant edge graph
and also G¥,G¥, G*?and G¥Z% transformation graphs in 6]
path graph P4 are obtained. The leap first Zagreb polynomial
is equal to leap second Zagreb polynomial and hyper leap first
Zagreb polynomial is equal to hyper leap second Zagreb

polynomial in G** and G*~ transformation for path graph
P4. Leap second and hyper leap second Zagreb polynomial are
zero for T°'1(G) and T2°1(G).

References

A. M. Nazi, N. D. Soner and I. Gutman, On leap Zagreb
indices of graphs, Commun. Comb. Optim., 2 (2)
(2017) 99-107.

M. R. R. Kanna, S. Roopa and H. L. Parshivamurthy,
Topological indices of Vitamin D3, International
Journal of Engineering and Technology, 7 (4) (2018)
6276-6284.

R. Jummannaver, K. Narayankar and D. Selvan, Zagreb
index and coindex of K™ generalized transformation
graphs, Bulletin of the International Mathematical
Virtual Institute, 10 (2) (2020) 389-402.

E. Sampathakumar, S. B. Chikkodimath, Semi-total
graphs of a graph-I, The Karnatak University Journal,
18 (1973) 274-280.

A. U. Rehman, W. Khalid, Zagreb polynomials and
redefined Zagreb indices of line graph of HACsCsCs [p,
q] nanotube, Open J. Chem., 1 (2018) 26-35.

M. M. Legese, S. A. Fufa, Distance based indices of
generalized transformation graphs, SINET: Ethiopian
Journal of Science, 42 (1) (2019) 1-9.

Volume 14 Issue 10, October 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net

Paper ID: MR25930150411 DOI: https://dx.doi.org/10.21275/MR25930150411 28



http://www.ijsr.net/

International Journal of Science and Research (IJSR)

ISSN: 2319-7064

Impact Factor 2024: 7.101

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(18]

(20]

(21]

[22]

(23]

Paper ID: MR25930150411

B. Basavanagoad, P. Jakkanaavar, On the Zagreb
polynomials of transformation graphs, International
Journal of Scientific Research in Mathematical and
Statistical Sciences, 5 (6) (2018) 328-335.

P. V. Patil, G. G. Yattinahali, Second Zagreb indices of
transformation graphs and total transformation graphs,
Open Journal of Discrete Applied Mathematics, 3 (1)
(2020) 1-7.

B. Basavanagoud, I. Gutman and V. R. Desai, Zagreb
indices of generalized transformation graphs and their
complements, Kragujevac J. Sci., 37 (2015) 99-112.

L. Xu, B. Wu, Transformation graphs G+~ Discrete
Math., 308 (2008) 5144-5148.

H. S. Ramane, I. Gutman, K. Bhajantri and D. V.
Kitturmath, Sombor index of some graph
transformations, Communications in Combinatorics and
Optimization, 8 (1) (2023) 193-205.

F. Dayan, M. Javaid and M. U. Ur. Rehman, On leap
reduced reciprocal Randic and leap reduced second
Zagreb indices of some graphs, Scientific Inquiry and
Review, 3 (2) (2010) 28-35.

H. S. Ramane, R. B. Jummannaver and S. Sedghi,
Some degree based topological indices of generalized
transformation graphs and their complements,
International Journal of Pure and Applied Mathematics,
109 (3) (2016) 493-508.

D. Maji, G. Ghorai, Computing F-index and Zagreb
polynomials of the K" generalized transformation
graphs, Heliyon, 6 (2020) e05781, Cell Press, 1-10.

B. Basavanagoud, S. Policepatil, F-index and hyper-
Zagreb index of generalized middle graphs, Annals of
Mathematics and Computer Science, 6 (2022) 1-12.

G. R. Roshani, S. B. Chandralekha and B.
Sooryanarayana, Some degree based topological indices
of transformation graphs, Bulletin of the International
Mathematical Virtual Institute, 10 (2) (2020) 225-237.
K. G. Mirajkar, Y. B. Priyanka, On the first and second
Harary index of generalized transformation graphs G,
International Journal of Computational and Applied
Mathematics, 12 (3) (2017) 779-801.

S. Hegde, A. Khan and Vinay Prasad T., First redefined
Zagreb index of generalized transformation graph,
International Journal of Science, Engineering and
Management, 9 (3) (2022) 4-8.

C. S. Boraiah, R. G. Ravichandra and S. Badekara,
Topological indices of transformation graphs of a
complement graph, AIP Conference Proceedings, 2112,
020022 (2019) 1-10.

N. K. Raut, G. K. Sanap, SK index and SK; index of
generalized transformation graphs, Quest Journals,
Journal of Applied Mathematics, 9 (2) (2023) 29-38.

N. De, F-index of total transformation graphs, arXiv:
1606.05989v1 [CSDM] (2016) 1-10.

B. Basavanagoud, G. Veerapur, M-polynomial of
generalized transformation graphs, Electronic Journal
of Mathematical Analysis and Applications, 8 (2)
(2020) 305-325.

P.  Csikari, Graph polynomials and graph
transformations in Algebraic Graph Theory, Ph. D.

[26]

(27]

(28]

[29]

[30]

[31]

Thesis, Department of Computer Science, Eotvos
Lorand University, Hungarian Academy of Sciences,
2012.

B. Basavanagoud, E. Chitra, Zagreb polynomials of
graph operations, International Journal of Applied
Engineering Research, 15 (3) (2020) 287-293.

S. M. Hosamani, S. S. Shirakol, M. V. Kalyanshetti and
I. N. Cangul, New eccentricity based topological
indices of total transformation graphs, arXiv:
2008.1019v1 [math. CO] (2020) 1-22.

A. Rani, M. Imran, A. Razzaque and U. Ali, Properties
of total transformation graphs for general sum
connectivity, Hal-03430901, version 1, Complexity-
2021, (2021) 1-6.

B. Wu, 1. Meng, Basic properties of total transformation
graphs, J. Math. Study, 34 (2001) 109-116.

V. R. Kulli, Leap indices of graphs, International
Journal of Current Research in Life Sciences, 8 (1)
(2019) 2998-3006.

B. Basavanagoud, Chitra E., On the leap Zagreb indices
of generalized xyz-point-line transformation graphs T*
(G) when z = 1, International Journal of Mathematical
Combinatorics, 2 (2018) 44-66.

J. M. Tousi, G. Ghods, Calculation of Gourava
topological indices in HACsCsC; [p, q] nanotubes,
Journal of Information and Optimization Sciences, 44
(5) (2023) 823-834.

Y. Li, Li Yan, M. K. Jamil, M. R. Farahani, W. Gao
and J. B. Liu, Four new/old vertex-degree based
topological indices of HACsCsC; [p, q] nanotubes,
Journal of Computational and Theoretical Nanoscience,
14 (2017) 796-799.

V. R. Kulli, Leap hyper-Zagreb indices and their
polynomials of certain graphs, International Journal of
Current Research in Life Sciences, 7 (10) (2018) 2783-
2791.

Narsing Deo, Graph Theory, Prentice-Hall of India,
New Delhi (2007).

N. Trinajsti¢, Chemical Graph Theory, CRC Press,
Boca Raton, FL, 1992.

R. Todeschini, and V. Consonni, Handbook of
Molecular Descriptors, Wiley-VCH, 2000.

Volume 14 Issue 10, October 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net
DOI: https://dx.doi.org/10.21275/MR25930150411 29


http://www.ijsr.net/



