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A STUDY ON TOPOLOGICAL INDICES OF  

GRAPHS USING DISTANCE IN GRAPHS 

Abstract 

 In this era of rapid technological development, chemical and pharmaceutical 

techniques in recent years a large number of new nanomaterials, crystalline materials, 

and drugs emerge every year. To determine the chemical properties of such a large 

number of new compounds and new drugs requires a large amount of chemical 

experiments. 

 The topological indices correlate certain physicochemical properties such as 

boiling point, stability of chemical compounds. The significance of topological 

indices is usually associated with quantitative structures property relationship 

(QSPR) and quantitative structure activity relationship(QSAR). 

 Here we have introduced 213 new indices namely Arithmetic, Harmonic, 

Geometric Arithmetic, Arithmetic Geometric, sum and product connectivity,  ABC, 

Inverse sum,  Augumented Zagreb, Hyper First, second and Third Zagreb, F, 

Reduced Forgotten , Reduced second Zagreb, Reduced second Hyper Zagreb, 

General Reduced Forgotten, General Reduced second Zagreb, General Reduced 

Hyper second Zagreb cutting number index. Also we define multiplicative and 

polynomial indices of a graph G.  First Zagreb vertex cutting number index, F-vertex 

cutting number index, Y-index vertex cutting number index, Inverse Degree vertex 

cutting number index, Modified Zagreb vertex cutting number index, Zeroth-order 

General Randic vertex cutting number index, The Reduced First Zagreb vertex 

cutting number index, The Reduced F-index and the Reduced Modified first Zagreb 

vertex cutting number indices of G. Also we define multiplicative and polynomial 

indices of a graph G. First, Second, Third, Fourth and Fifth cutting number indices, 



  

SK, SK1 and SK2 cutting number indices and Nano-Zagreb, Sum Nano-Zagreb 

cutting number indices of a graph G. Also we define multiplicative and polynomial 

indices of a graph G. eccentricity based Redefined First, Second, and Third Zagreb 

indices, Modified First, Second, Third, Fourth and Fifth Zagreb indices, Randic, 

Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic indices. 

Also we define multiplicative and polynomial indices of a graph G. eccentricity 

based Sombor, modified Sombor, Reduced Sombor, Reduced modified Sombor, The 

first and second (a, b) – KA indices and the first and second Reduced (a, b) – KA 

indices , Square Reduced Sum,Product, Arithmetic, Geometric and Harmonic 

indices, First F, Second F, The Minus F and Square F indices. Also we define 

multiplicative and polynomial indices of Nanostar Dendrimer D(n). General first and 

second status index, , General first and second Gourava status index, General 

modified first and second Gourava status index also find the corresponding 

polynomial of a Molecular graph of Dendrimer D(n). 

 By using those new indices we calculated the above topological indices for 4 

chemical structures namely (i) Nanostar Dendrimer NS[n] (ii) Nanostar           

Dendrimer Dn (iii) Nanostar Dendrimer D(n) (iv) Hexogonal core Dendrimer D3,n-1 

  



  

PREFACE 

 “Graph Theory” is an important branch of Mathematics. It has grown rapidly 

in recent times with a lot of research activities. 

 The blossoming of a new branch of study in the field of Chemistry, “Chemical 

graph theory” is yet another proof of the importance and role of graph theory. In 

physics, graph theory is applied in continuum statistical mechanics and discrete 

statistical mechanics. The role of graph theory in Computer science is everywhere. 

 In this era of rapid technological development, chemical and pharmaceutical 

techniques in recent years have been rapidly evolved, and thus a large number of new 

nano materials, crystalline materials, and drugs emerge every year. To determine the 

chemical properties of such a large number of new compounds and new drugs 

requires a large amount of chemical experiments, thereby greatly increasing the 

workload of the chemical and pharmaceutical researchers. Fortunately, the chemical 

based experiments found that there was strong connection between topology 

molecular structures and their physical behaviors, chemical characteristics, and 

biological features, such as melting point, boiling point, and toxicity of drugs. 

 The concept of “topological index” was first proposed by Hosoya for 

characterizing the topological nature of a graph. Topological indices are the 

mathematical measures which correspond to the structures of any simple finite graph. 

The topological indices correlate certain physicochemical properties such as boiling 

point, stability of chemical compounds. They are invariant under the graph 

isomorphism. The significance of topological indices is usually associated with 

quantitative structures property relationship (QSPR) and quantitative structure 

activity relationship (QSAR). 



  

 Chapter 1 contains review of literature, and basic definitions which are 

required for the subsequent chapters. 

 In Chapter 2,  we introduced 57 new indices named Arithmetic, Harmonic, 

Geometric Arithmetic, Arithmetic Geometric, Sum and Product connectivity,  ABC, 

Inverse sum, Augumented Zagreb Index, Hyper First, second and Third Zagreb, F , 

Reduced Forgotten, Reduced second Zagreb, Reduced second Hyper Zagreb, 

General Reduced Forgotten, General Reduced second Zagreb, General Reduced 

Hyper second Zagreb cutting number Index. Also we define multiplicative and 

polynomial Indices of a chemical structure Nanostar Dendrimer NS[n]. 

 In Chapter 3, we introduced 27 new indices on namely, First Zagreb vertex 

cutting number Index, F-vertex cutting number Index, Y-Index vertex cutting 

number index, Inverse Degree vertex cutting number index, Modified Zagreb vertex 

cutting number index, Zeroth-order General Randic vertex cutting number index, 

The Reduced First Zagreb vertex cutting number index, The Reduced F-index and 

the Reduced Modified first Zagreb vertex cutting number indices of G. Also we 

define multiplicative and polynomial indices of a graph NS[n]. 

 In Chapter 4, we derived ten new indices First, Second, Third, Fourth and 

Fifth cutting number indices, SK, SK1 and SK2 cutting number indices, Nano-Zagreb 

and Sum Nano-Zagreb cutting number indices of a Nanostar Dendrimer Dn. 

 In Chapter 5, we define polynomial of First, Second, Third, Fourth and Fifth 

cutting number indices, polynomial of SK, SK1 and SK2 cutting number indices, 

polynomial of  Nano-Zagreb and Sum Nano-Zagreb cutting number indices of a 

Nanostar Dendrimer Dn. 



  

 In Chapter 6, we introduced ten new indices Multiplicative of First, Second, 

Third, Fourth and Fifth cutting number Indices, Multiplicative of SK, SK1 and SK2 

cutting number Indices, Multiplicative of Nano-Zagreb and sum Nano-Zagreb 

cutting number indices of a Nanostar Dendrimer Dn. 

 In Chapter 7, we calculate eccentricity based Redefined First, Second and 

Third Zagreb indices, Modified First, Second, Third, Fourth andFifth Zagreb indices, 

Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic 

indices. Also we define multiplicative and polynomial indices of Hexoconal core 

Dendrimer D3,n-1. 

 In Chapter 8, we obtained eccentricity based Sombor, modified Sombor, 

Reduced Sombor, Reduced modified Sombor, The first and second (a, b) – KA 

indices and the first and second Reduced (a, b) – KA indices , Square Reduced sum, 

product, Arithmetic, Geometric and Harmonic indices, First F, Second F, The Minus 

F and Square F indices. Also we define multiplicative and polynomial indices of 

Nanostar Dendrimer D(n). 

 In Chapter 9, we derive General first and second status index, General first 

and second Gourava status index, General modified first and second Gourava status 

index also find the corresponding polynomial of a molecular graph of Dendrimer 

D(n). 
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CHAPTER 1 

INTRODUCTION 

 

 In this chapter we give basic definitions and ideas regarding the thesis. 

1.1 BASIC CONCEPTS IN GRAPH THEORY 

 A graph G = (V, E) consists of a set V of vertices (also called nodes) and a set E of 

edges. If an edge connects to a vertex we say the edge is incident to the vertex and say the 

vertex is an endpoint of the edge. If an edge has only one end vertex then it is called a loop 

edge and an edge with distinct end vertices is called as link. If two or more edges have the 

same end vertices then they are called multiple or parallel edges. Two vertices that are 

joined by an edge are called adjacent vertices. A graph H is a subgraph of a graph G if all 

vertices and edges in H are also in G. A graph is finite if both its end vertex set and edge set 

are finite. A graph with just one vertex is called as trivial and all other graphs are nontrivial. 

 A walk in a graph G is a sequence of  alternating  vertices  and  edges  v1e1v2e2 … 

vnenvn+1withn ≥ 0. The vertices v1and vn+1 are called the origin and terminus respectively 

andv1, v2, v3 … . . vn+1 . If v1 = vn+1 then the walk is closed otherwise it is open. The length 

of the walk is the number of edges in the walk. A walk of length zero is a trivial walk. A 

trail is a walk with no repeated edges. A path is a walk with no repeated vertices. A circuit 

is a closed trail and a trivial circuit has a single vertex and no edges. A trail or circuit is 

Eulerian if it uses every edge in the graph. A graph is called Eulerian if it contains an 

Eulerian circuit. A path that contains every vertex of G is called a Hamilton path of G; 

similarly a Hamilton cycle of G is a cycle that contains every vertex of G. A graph is 

Hamilton if it contains Hamilton cycle. 
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 Simple graph is a graph with no loop edges or multiple edges. Edges in a simple 

graph may be specified by a set {  vi, vj}of the two vertices that the edge makes adjacent. A 

graph with more than one edge between a pair of vertices is called a multigraph. The degree 

of a vertex is the number of edges incident to the vertex and is denoted by deg (v) or (𝑣), 

each loop counting as two edges. (𝐺) 𝑎𝑛𝑑 ∆(𝐺) are denoted as the minimum and 

maximum degrees of G respectively. 

 A directed graph is a graph in which the edges may only be traversed in one 

direction. Edges in a simple directed  graph  may be  specified  by an  ordered  pair (𝑣𝑖, 𝑣𝑗) 

of the two vertices that the edge connects. We say that 𝑣𝑖 is adjacent to 𝑣𝑗.In a directed graph, 

the in-degree of a vertex is the number of edges incident to the vertex and the out-degree 

of a vertex is the number of edges incident from the vertex. 

 Simple graphs G and H are called isomorphic if there is a bijection f from the nodes 

of G to the nodes of H such that {𝑣, 𝑤}is an edge in G if and only if{(𝑣), (𝑤)} is an edge of 

H. The function f is called an isomorphism. A graph is connected if there is a walk between 

every pair of distinct vertices in the graph. A connected component of G is a connected 

sub-graph H of G such that no other connected sub graph of G contains H. 

 The complete graph on n vertices, denoted Kn, is the simple graph with 

vertices{1,2,3 … n}and an edge between every pair of distinct vertices. A graph is called 

bipartite if its set of vertices can be partitioned into two disjoint sets  S1  and  S2 so that 

every edge in the graph  has one end  vertex  in  S1 and one endvertex  in S1. The complete 

bipartite graph on n, m vertices, denoted Kn,m is the  simple bipartite graph with nodes S1 

= {a1, a2, a3 … an} and S2 = {b1, b2, b3 … bm} and with edges connecting each vertex in S1 to 

every node in S2. 
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 A weighted graph is a graph G = (V, E) along with a function 𝑤: 𝐸 → ℝ that 

associates a numerical weight to each edge. If G is a weighted graph, then T is a minimal 

spanning tree of G if it is a spanning tree and no other spanning tree of G has smaller total 

weight. 

 A tree is a connected, simple graph that has no cycles with n-1 edges. Vertices of 

degree 1 in a tree are called the leaves of the tree. Let G be a simple, connected graph. The 

sub graph T is a spanning tree of G if T is a tree and every vertex in G is a vertex in T. A 

forest is collection of trees. A tree is called a rooted tree if one vertex has been designated 

the root, in which case the edges have a natural orientation, towards or away from the root. 

The tree-order is the partial ordering on the vertices of a tree with u ≤ v if and only if the 

unique path from the root to v passes through u. 

 A rooted tree which is a sub graph of some graph G is a normal tree if the ends of 

every edge in G are comparable in this tree-order whenever those ends are vertices of the 

tree. In a rooted tree, the parent of a vertex is the vertex connected to it on the path to the 

root; every vertex except the root has a unique parent. A child of a vertex v is a vertex of 

which v is the parent. In a rooted tree and all vertices have at most one parent. 

 A graph is said to be embeddable in the plane, or planar, if it can be drawn in the 

plane so that its edges intersect only at their ends. Such a drawing of a planar graph G is 

called as a planar embedding of G. 

 Let 𝐺 = (𝑉, 𝐸) be a graph with 𝑉 = 𝑆1  ∪ 𝑆2 ∪ 𝑆3 … ∪ 𝑆𝑡  ∪ 𝑇  where each 𝑆𝑖  is a set 

of vertices having at least two vertices and having the same degree and𝑇 = 𝑉 −∪ 𝑆𝑖. The 

degree splitting graph of G is denoted by 𝐷𝑠(𝐺) is obtained from G by adding vertices 

𝑤1,𝑤2, 𝑤3 … 𝑤𝑡 and joining 𝑤𝑖 to each vertex of 𝑆𝑖(1 ≤ 𝑖 ≤ 𝑡) . 
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 Let G be a loop less graph. We construct a graph L(G) in the following way: The 

vertex set of L (G) is in 1-1 correspondence with the edge set of G and two vertices of L(G) 

are joined by an edge if and only if the corresponding edges of G are adjacent in G. The 

graph L(G) (which is always a simple graph) is called the line graph or the edge graph  

of G. 

 The middle graph M(G) of a graph G is defined as follows: The vertex set of M (G) 

is V(G) , the edge set E(G). Two vertices x, y in the vertex set of M(G) areadjacent in M(G) 

if either (i) x, y are in E(G) and x, y are adjacent in G or (ii) x is in V(G), y is in E(G) and 

x, y are incident in G. In other words, M (G) is obtained by subdividing each edge of G 

exactly once and joining all these newly added middle vertices of adjacent edges of G. 

 The total graph T(G) of a graph G is defined as a graph with vertex set V(G), the 

edge set E(G) and two vertices x, y of T(G) are adjacent in T(G) if either (i) x, y are in V(G) 

and x is adjacent to y in G or (ii) x, y are in E(G) and x, y are adjacent in G or (iii) x is in 

V(G), y is in E(G) and x, y are incident in G. 

 The graph distance between two vertices and of a finite graph is the minimum 

length of the paths connecting them. The length of a graph  geodesic, too.  A geodesic is a 

shortest path between  two  graph  vertices of a graph.The  diameter diam(G) is  the   largest   

distance d(u,v) between   any two vertices of a connected graph. The eccentricity of a graph 

vertex in a connected graph is the maximum graph distance between v and any other vertex 

u of G. For a disconnected graph, all vertices are defined to have infinite eccentricity. A 

vertex v of a graph G is called a cutvertex of G if its removal increases the number of 

components. The vertex connectivity or simply connectivity (G) of a graph is the 

minimum number of vertices whose removal from G results in a disconnected or trival 

graph. A graph G is n-connected, n  1if (G)  n. A graph G is 2-connected if and only if 

G is nontrival, connected and contains no cutvertices. A cutting number c(v) of a vertex 
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vV(G) in a connected graph G is the number of pairs of vertices {v,w} such that v and w 

are in different components of G-v. The status of a vertex uV(G) is defined as the sum of 

its distance from every other vertex in V(G) and is denoted by σ(u). 

1.2  GENERAL SURVEY ON TOPOLOGICAL INDICES 

 At the beginning of the twenty first century a large number of topological indices 

have been defined in literature. However, only a small fraction of these indices have been 

extensively used in studies of structure – activity relationships. The role of these descriptors 

for instance in drug discovery have been well established and several successful applications 

have been reported. Estrada (2001) introduces a method to generalize some of the most well 

known topological indices, called “Classical topological indices”. This approach permits the 

generalization of several of these classical indices as well as their optimization for a better 

description of the properties under study. A two-volume monograph by Trinajstic also offers 

an excellent introduction to the subject. Dobrynin et al (2001) characterized methods for 

computation of W and combinatorial expressions for W, for various classes of trees, few 

conjectures and open problems were mentioned. Fishermann et al (2002) calculated the 

Winer Inedx versus maximum degree in trees. Danial Bonchev et al (2002) derived a 

formula for Wiener index of thorn trees, stars, rings and rods. Xiaoying Wu et al (2003) 

constructed a graph with its Wiener number less than some integer, among all graphs with 

n vertices and k cut vertices. (Senpeng Eu & Bo-yin yang 2005) calculated the explicit 

formulae for generalized Wiener indices which hold on hexagonal chains. (MehdiEliasi & 

BijanTaeri 2008) introduced the four new operations on graphs and studied the Wiener 

indices of the resulting graph. Dankelmann et al (2009) introduced the edge Wiener index 

of a graph which is the sum of the distances between all pairs of edges of G and proved the 

sharp upper bound for graphs of order n. Ivan Gutman (2009) introduced a simple formula 

for computing TW. Mehdi Eliasi et al (2012) determined the Wiener index of graphs which 
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were constructed by some graph operations such as Myciclski’s construction and 

generalized hierarchical product of graphs. Ivan Gutman et al (2014) characterized eulerian 

graphs with smallest and greatest Wiener indices. Collections of research papers in the area 

of chemical graph theory have been edited by Balaban et al (1975) 

1.3  Chemical graph theory 

 A molecular graph is a simple graph such that its vertices correspond to the atoms 

and the edges to the bonds. Chemical graph theory is a branch of mathematical chemistry 

which has an important effect on the development of the chemical ciences. In chemical 

science, the physico-chemical properties of chemical compounds are often modeled by 

means of a molecular graph based structure descriptors, which are referred to as topological 

indices. The concept of “ topological index” was first proposed by Hosoya for characterizing 

the topological nature of a graph. 

 Topological indices are also being used in other fields such as proteomics and DNA 

sequencing and molecular similarity. The latter has potential for database characterization 

(Cummins et al. 1996) and combinatorial library design (Zheng et al.1998). It therefore 

seems that the future of topological indices and their application to chemistry, biochemistry, 

biology and medicine are assured for the foreseeable future. Let G be a simple graph, with 

vertex set V(G) and edge set E(G).The degree duof a vertex u is the number of edges that 

are incident to it. The Wiener index is the first topological index introduced by chemist 

Wiener in 1947[33], and it is defined as 

W(G) = ∑{u,v}⊂V(G) d(u, v)     (1.1) 

 A large number of such indices depend only on vertex degree of the molecular graph. 

One of the oldest and well known topological indices is the first and second Zagreb indices, 

was first introduced by Gutman et al. in 1972 [26], and it is defined  as 
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   M1(G) = ∑,v∈V dG(v)2 =∑ [dG(u) + dG(v)]uv∈E(G)   (1.2) 

   M2(G) = ∑ dG(u)dG(v)uv∈E(G)                                     (1.3) 

 The third Zagreb index was first introduced by Fath – Tabar (2011).  This index is 

defined as follows: 

   M3(G) = ∑ ⃓ du − dvuv∈E(G) ⃓      (1.4) 

 and the polynomial 

              M3(G,x) = ∑ x⃓ du−dv⃓
uv∈E(G)      (1.5) 

 Randic index was proposed by the chemist Milan Randic [85] in 1975, is defined 

as,    

              R(G) = ∑
1

√dudv
uv∈E(G)       (1.6) 

 In 1998 Bollobas and Erdos [9] introduced the general randic index is defined as  

   Rα(G) = ∑ (dudv)
α

uv∈E(G)        (1.7) 

          The Zeroth-order general Randic index, O Rα(G) was defined in [34] as  

O Rα(G) =∑  u∈ V(G) d(u) 
      (1.8) 

 The new/old topological indices studied by I. Gutman et. al. are the  following 

[31,32]: 

           The reciprocal Randic index is defined as  

               RR(G) = ∑ √d(u)d(v)𝑢𝑣∈𝐸(G)           (1.9)                                                                

            The reciprocal Randic index is defined as  

   RRR(G) = ∑ √(d(u)1)(d(v)1)𝑢𝑣∈𝐸(G)      (1.10)  

 In [85] B. Zhou and N. Trinajstic et. al. developed sum connectivity  index. The 

sum connectivity index is defined as  

   (G) = ∑
1

√du+dv
uv∈E(G)        (1.11) 
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 In 2014, Jianxi Li and Chee Shiu introduced another variant of the Randi’c index 

named the Harmonic index which first appeared in [39]. For a graph G, the harmonic index 

H(G) is defined as 

  H(G) = ∑
2

du+dv
uv∈E(G)       (1.12) 

 Discrete Adriatic indices have been defined by Vukičević and Gašperov in 2010 

[101], as a way of generalizing well-known molecular descriptors defined as the sum of 

individual bond contributions, such as the second Zagreb index or the Randic index. Among 

the 148 discrete Adriatic indices analyzed by Vukicevic  and  Gasperov on the benchmark 

datasets of the International Academy of Mathematical Chemistry. 20 indices were           

selected as significant predictors of physic chemical properties. One among such indices 

named as the inverse sum indeg index, and is defined as 

   ISI(G) = ∑
dudv

du+dv
uv∈E(G)                                                     (1.13) 

 Followed by the first and second Zagreb indices, in 2015 Furtula and Gutman [24] 

introduced Forgotten topological index (also called F-index) Which was defined as  

   F(G) = ∑ [dG(v)]3v∈V(G) = ∑ [dG(u) + dG(v)]2uv∈E(G)   (1.14) 

 The F-polynomial of graph G is also defined as: 

              F(G,x) =∑ x[dG(u)+dG(v)]2
uv∈E(G)                                         (1.15) 

 Milicevi, Nikoli, Trinajstic introduced in 2004 the modified first and second           

Zagreb indices [79] are respectively defined as 

mM1
(G) =  ∑

1

dG(u)2u∈V(G)                                           (1.16) 

mM2
(G) =  ∑

1

dG(u)dG(v)uv∈E(G)                                   (1.17)            
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 In 2013, Shirdel et al. [93] introduced the first hyper-Zagreb index of a graph G, 

which is defined as  

 HM1(G) = ∑ [dG(u)+dG(v)]2uv∈E(G)                         (1.18) 

 In 2016, the second hyper-Zagreb index [12], of a graph G is defined as  

HM2(G) = ∑ [dG(u)dG(v)]2uv∈E(G)                            (1.19) 

 In 2017, Chaluvaraju et al. defined first and second hyper-Zagreb polynomials                                                               

as 

HM1(G, x) = ∑ x[dG(u)+dG(v)]2
uv∈E(G)                          (1.20) 

HM2(G, x) = ∑ x[dG(u)dG(v)]2
uv∈E(G)                             (1.21) 

 The concept of Atom-bond connectivity index was introduced in the  Chemical 

graph theory by Estrada et al. (1998). The Atom-bond Connectivity index of a graph G is 

defined as follows: 

ABC(G) = ∑ √
du+dv−2

dudv
uv∈E(G)                                       (1.22) 

 In 2009, the Geometric-Arithemetic index, GA(G) index of a graph G was 

introduced by Vukičević and Furtula [100] and it is defined as 

   GA(G) = ∑
2√dudv

du+dv
uv∈E(G)                                                  (1.23) 

 Shigehalli and kanabur [88] introduced following new degree-based topological 

indices. Arithmetic – Geometric (AG1) index 

   AG 1(G) = ∑
du+dv

 
2√dudv

uv∈E(G)                                             (1.24) 
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 Inspired by work on the ABC index, Furtula et al. in 2010 [22] Proposed the 

following modified version of the ABC index and called it as Augmented Zagreb index 

(AZI): 

AZI = ∑  uv∈E(G) (
dudv

du+dv−2
)
3

      (1.25) 

 Recently in 2013, Ranjini et al. redefined the Zagreb indices ie, the redefined first, 

second and third Zagreb indices of a graph G are defined as  

ReZG1(G) = ∑ (
du+dv

dudv
)𝑢𝑣∈𝐸(G)     (1.26) 

ReZG2(G) = ∑ (
dudv

du+dv
)𝑢𝑣∈𝐸(G)      (1.27) 

ReZG3(G) = ∑  (dudv𝑢𝑣∈𝐸(G) )(du+dv)    (1.28) 

 In [88] V.S. shegehalli and R. Kanabur introduced new degree based Topological 

indices (SK indices) as follows 

SK(G) = ∑  
dG(u)+dG(v)

2
 𝑢𝑣∈𝐸(𝐺)      (1.29) 

SK1(G) = ∑  𝑢𝑣∈𝐸(G)
dG(u)dG(v)

2
     (1.30) 

SK2(G) = ∑  𝑢𝑣∈𝐸(G)  (
dG(u)+dG(v)

2
)
2

     (1.31) 

 Recently Furtula et al. in [23] proposed the reduced second Zagreb index, defined as  

RM2(G) = ∑  𝑢𝑣∈𝐸(G) (dG(u) − 1) (dG(v) − 1)   (1.32) 

 The reduced second Zagreb index, Kulli in [45] defined the reduced second Zagreb 

polynomial as  

RM2(G, x) = ∑  𝑢𝑣∈𝐸(G) x(dG(u)−1) (dG(v)−1)    (1.33) 
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 In [45], kulli introduced the reduced second hyper-Zagreb index, defined as 

RHM2(G) = ∑  𝑢𝑣∈𝐸(G) [(dG(u) − 1) (dG(v) − 1)]2   (1.34) 

 Considering the reduced second hyper-Zagreb index, Kulli in [45] defined the 

reduced second hyper-Zagreb polynomial of a graph G as 

RHM2(G, x) = ∑  𝑥[(dG(u)−1) (dG(v)−1)]2
𝑢𝑣∈𝐸(G)    (1.35) 

 We now introduce the general reduced second Zagreb index of a graph, defined as  

RM2
a (G) = ∑ [(d(u)  1)(d(v)  1)𝑢𝑣∈𝐸(𝐺) ] a    (1.36)  

 In [96] A.Subhashini and J.Basker Babujee introduced Reduced forgotten 

topological index as  

RF(G) = ∑  [𝑢𝑣∈𝐸(G) (dG(u) − 1)2 + (dG(v) − 1)2]   (1.37) 

 RF – polynomial of graph G is also defined as  

   RF(G, x) = ∑ 𝑥[(dG(u)−1)2+(dG(v)−1)2] 𝑢𝑣∈𝐸(G)    (1.38)  

 In 2004, Gutman & Das [29] defined the first and second Zagreb polynomial in the 

following way: 

M1(G, x) = ∑  uv∈E(G) x(du+dv)     (1.39) 

M2(G, x) = ∑  uv∈E(G) x(dudv)      (1.40) 

 In the year 2016, Gutman. I. introduced Zagreb type polynomials were defined 

M4(G, x) = ∑  uv∈E(G) xdu(du+dv)     (1.41) 

M5(G, x) = ∑  uv∈E(G) xdv(du+dv)     (1.42) 
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 V.R.Kulli and I.Gutman introduced the following indices: 

 In [69], Sombor index of a graph G is defined as  

SO(G) = ∑  𝑢𝑣∈𝐸(G) √𝑑𝐺(u)2 + 𝑑𝐺(v)2    (1.43)  

 The modified Sombor index of a graph G as  

mSO(G) = ∑  𝑢𝑣∈𝐸(G)
1

√𝑑𝐺(u)2+𝑑𝐺(v)2
     (1.44) 

 In [70], the first and second (a,b)-KA index of a graph was introduced and defined as 

 KA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [ 𝑑𝐺(u)𝑎 + 𝑑𝐺(v)𝑎 ]𝑏   (1.45) 

 KA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑑𝐺(u)𝑎𝑑𝐺(v)𝑎]𝑏    (1.46) 

 The reduced Sombor index was defined as [70] 

RSO(G) = ∑  𝑢𝑣∈𝐸(G) √(dG(u) − 1) 2 + (dG(v) − 1)2  (1.47)  

 The reduced modified Sombor index of a graph G, and it is defined as 

mRSO(G) = ∑  𝑢𝑣∈𝐸(G)
1

√(dG(u)−1) 2+(dG(v)−1)2
    (1.48) 

 The first and second reduced (a,b)-KA indices of a graph G, defined as  

RKA1
a,b(G)=∑  𝑢𝑣∈𝐸(G) [(dG(u) − 1)𝑎 + (dG(v) − 1)𝑎]𝑏  (1.49) 

RKA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [(dG(u) − 1)𝑎 (dG(v) − 1)𝑎]𝑏  (1.50) 

 In [24&49], Kulli introduced first and second F-index of a graph G are defined 

respectively as  

F1(G) = ∑ [dG(u)2  + dG(v)2]𝑛
𝑖=1      (1.51) 

F2(G) = ∑ [dG(u)2 dG(v)2]𝑛
𝑖=1      (1.52) 
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 The minus F-index was introduced by Kulli in [66] defined as 

MF(G) = ∑ |dG(u)2  −  dG(v)2|𝑛
𝑖=1      (1.53) 

 In [66], Kulli introduced the square F-index of a graph G, defined as  

QF(G) = ∑ |dG(u)2  −  dG(v)2|2𝑛
𝑖=1      (1.54) 

 The minus and square F-polynomial of a graph were introduced by Kulli in [66], and 

they are defined as 

MF(G, x) = ∑ x|dG(u)2 − dG(v)2|𝑛
𝑖=1      (1.55) 

QF(G, x) = ∑  x  |dG(u)2 − dG(v)2|2𝑛
𝑖=1      (1.56) 

 General first and second and Gourava first and second status indices of a graph were 

introduced by Kulli in [56,71], and they are defined as  

S 1

a (G) = ∑  [σ(u) + σ(v)] a
uv∈E(G)                             (1.57) 

      S 2

a (G) = ∑  [σ(u) σ(v)] a
uv∈E(G)     (1.58) 

SG 1

a (G) = ∑  [σ(u) + σ(v) + σ(u)σ(v)] a
uv∈E(G)        (1.59) 

SG 2

a (G) = ∑  [(σ(u) + σ(v))(σ(u) σ(v))]uv∈E(G)
a

   (1.60) 

 Nano Zagreb index  [37] is defined as and sum Nano Zagreb index  

                NZC(G) =  ∑ [𝑑 2 (𝑢) −  𝑑 2 (𝑣)]𝑢𝑣∈𝐸(G)     (1.61) 

 and sum Nano Zagreb index [18] is defined as 

                NZC(G) =  ∑  [𝑑 2 (𝑢) −  𝑑 2 (𝑣)]𝑢𝑣∈𝐸(G) 
 
   (1.62)   

 Motivated by the definition of the product connectivity index, the  multiplicative 

sum connectivity index, multiplicative product  connectivity index, the multiplicative Atom-

bond connectivity index and  the multiplicative Geometric-Arithmetic index was proposed 

by Kulli in 2016 [64]. They are defined as follows: 
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(a) The multiplicative sum connectivity index of a graph G is defined as  

   ∏(G) = ∏
1

√du+dv
𝑢𝑣∈E(G)       (1.63) 

(b) The multiplicative Randic connectivity index of a graph G is defined as 

 R∏(G) = ∏
1

√dudv
𝑢𝑣∈E(G)       (1.64) 

(c) The multiplicative Harmonic index of a graph G is defined as 

 H∏(G) = ∏
2

du+dv
𝑢𝑣∈E(G)       (1.65) 

(d) The multiplicative Atom-bond connectivity index of a graph G is defined as 

ABC∏(G) =∏ √
du+dv−2

dudv
𝑢𝑣∈E(G)      (1.66) 

(e) The multiplicative Geometric-Arithmetic connectivity index of a graph G is defined 

as 

GA∏(G) = ∏
2√dudv

du+dv
𝑢𝑣∈E(G)       (1.67) 

 Inspired by work on Sombor indices, kulli introduced the multiplicative Sombor 

index, multiplicative modified Sombor index are defined as follows:  

(f) The multiplicative Sombor index of a graph G is defined as 

SO∏(G) = ∏ √dG(u)2 + dG(v)2
𝑢𝑣∈𝐸(G)     (1.68) 

(g) The multiplicative modified Sombor index of a graph G is defined as   

 𝑚SO ∏(G)= ∏
1

√dG(u)2+dG(v)2𝑢𝑣∈E(G)     (1.69) 

(h) The multiplicative first and second (a,b)-KA indices of a graph G were defined by 

Kulli in [70], as 

KA1
a,b∏(G) = ∏ [dG(u)𝑎 + dG(v)𝑎]𝑏𝑢𝑣∈𝐸(G)     (1.70) 

KA2
a,b ∏(G)= ∏ [dG(u)𝑎dG(v)𝑎]𝑏𝑢𝑣∈𝐸(G)     (1.71) 
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(i) The multiplicative reduced first and second (a,b)-KA indices of a graph G are 

defined as 

RKA1
a,b ∏(G)= ∏ [(dG(u) − 1)𝑎 + (dG(v) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)   (1.72) 

RKA2
a,b ∏(G)= ∏ [(dG(u) − 1)𝑎(dG(v) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)   (1.73) 

 In [90] V.S. shegehalli and R. kanabur introduced new degree based Topological 

indices (SK indices) as follows 

SK ∏(G)= ∏
dG(u)+dG(v)

2𝑢𝑣∈𝐸(G)      (1.74)  

SK1 ∏(G)= ∏
dG(u)dG(v)

2𝑢𝑣∈𝐸(G)      (1.75) 

SK2 ∏(G)= ∏  (
dG(u)+dG(v)

2
)
2

𝑢𝑣∈𝐸(G)      (1.76) 

1.4  CHAPTER ORGANIZATION 

 The thesis is organized into nine chapters as follows: 

 Chapter 1 is an introductory chapter in which the basic concepts of graph  theory 

are outlined. Also in light of our work, the definitions, the literature survey of topological 

indices and some results related and have been listed. 

 In chapter 2, we have studied the Arithmetic cutting number index, Harmonic 

cutting number index, Geometric Arithmetic cutting number index, Arithmetic Geometric 

cutting number index, sum connectivity cutting number index, product connectivity cutting 

number index, ABC cutting number index, Inverse sum cutting number index, Augumented 

cutting number Zagreb index, Hyper First, second and Third Zagreb cutting number index, 

F cutting number index, Reduced forgotten cutting number index, Reduced second Zagreb 

cutting number index, Reduced second hyper Zagreb cutting number index, General 

Reduced forgotten cutting number index, General Reduced second Zagreb cutting number 

index, General Reduced hyper second Zagreb cutting number index. Also we define 
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multiplicative and polynomial indices of a graph G and we found these indices of a chemical 

structure Nanostar Dendrimer NS[n]. Here we introduced 57 new indices namely 

(i) Arithmetic, Harmonic, Geometric Arithmetic, Arithmetic Geometric, sum and 

product connectivity, ABC, Inverse sum and Augumented Zagreb cutting number 

indices as, 

AC(G) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2
)𝑢𝑣∈𝐸(G)   

HC(G) = ∑ (
2

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(G)   

 GAC(G) = ∑ (
2√𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(G)   

AGC(G) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2√𝑐(𝑢)𝑐(𝑣)
)𝑢𝑣∈𝐸(G)   

SC (G) = ∑
1

√𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G)   

PC (G) = ∑
1

√𝑐(𝑢)𝑐(𝑣)𝑢𝑣∈𝐸(G)   

ABCc(G) = ∑ √
𝑐(𝑢) + 𝑐(𝑣) – 2

𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G)   

ISc(G) = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)
]𝑢𝑣∈𝐸(G)   

AZC(G) = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)−2
]
3

𝑢𝑣∈𝐸(G)   

(ii) Hyper first, second and third Zagreb, F, Reduced forgotten, Reduced second Zagreb 

and Reduced hyper second Zagreb cutting number indices are defined as 

HM1C(G) = ∑  [𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G) ] 2

  

HM2C(G) = ∑ [𝑐(𝑢)𝑐(𝑣)𝑢𝑣∈𝐸(G) ] 2

  

HM3C(G) = ∑ |𝑐(𝑢)  𝑐(𝑣)𝑢𝑣∈𝐸(G) | 2

  

FC(G) = ∑ [𝑐(𝑢) 2 + 𝑐(𝑣) 2

𝑢𝑣∈𝐸(𝐺) ]
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RFC(G) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2
𝑢𝑣∈𝐸(𝐺) ]  

RM2C(G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(𝐺) ]  

RHM2C(G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(G) ]2  

(iii) General Reduced forgotten, General Reduced second Zagreb and General Reduced 

hyper second Zagreb cutting number indices are defined as 

RFC
a (G) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2

𝑢𝑣∈𝐸(𝐺) ] a   

RM2C
a (G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(𝐺) ] a   

RHM2C
a (G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(G) ]2a  

and also we define multiplicative and polynomial indices of Nanostar Dendrimer NS[n]. 

 In chapter 3, we introduced 27 new indices on namely, First Zagreb vertex cutting 

number index, F-vertex cutting number index, Y-Index vertex cutting number index, Inverse 

Degree vertex cutting number index, Modified Zagreb vertex cutting number index, zeroth-

order General Randic vertex cutting number index, The Reduced first Zagreb vertex cutting 

number index, The Reduced F-Index and the Reduced Modified first Zagreb vertex cutting 

number indices of G. Also we define multiplicative and polynomial indices of a Nanostar 

Dendrimer Dn. Here we introduced new indices on cutting number namely 

(i) First zagreb, F-Index and Y-Index vertex cutting number indices of G, as  

M1VC(G) =∑  [c(u)u∈ V(G) ] 2
      

FVC(G) = ∑  [c(u)u∈ V(G) ] 3
     

YVC(G) = ∑  u∈ V(G) [c(u)] 4   
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(ii) Inverse Degree Index, Modified Zagreb and zeroth-order General Randic vertex 

cutting number indices of G are defined as  

IDVC (G) = ∑  u∈ V(G) [
1

c(u)
]   

m M1VC (G) = ∑  u∈V(G) [
1

c(u)2
]  

O R VC
 (G) = ∑  u∈ V(G) [c(u)]

 
  

(iii) Reduced first Zagreb, Reduced F-Index and Reduced modified first Zagreb vertex 

cutting nmber indices of G are defined as  

RM1VC (G) = ∑  (c(u)1)2
u∈ V(G)   

RFVC (G) = ∑  u∈ V(G) (c(u)1)3  

m RM1VC (G) = ∑  u∈ V(G)  [
1

(c(u)1)2
]  

and also we define vertex based multiplicative and polynomial indices of Nanostar 

Dendrimer NS[n]. 

 In Chapter 4, we introduced ten new indices First, Second, Third, Fourth and Fifth 

Zagreb cutting number indices, SK, SK1 and SK2 cutting number indices, Nano-Zagreb and 

sum Nano-Zagreb cutting number indices of a Nanostar Dendrimer Dn. Here we introduced 

new indices on cutting number namely 

(i) First, Second, Third, Fourth and Fifth Zagreb cutting number indices as, 

M1C(G) = ∑ [𝑢𝑣∈𝐸(G) 𝑐(𝑢) + 𝑐(𝑣)] 

M2C(G) = ∑  [𝑢𝑣∈𝐸(G) 𝑐(𝑢)𝑐(𝑣)] 

M3C(G) = ∑  𝑐(𝑢)  𝑐(𝑣)  𝑢𝑣∈𝐸(G)  

M4C(G) = ∑ 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(G)   

M5C(G) = ∑ 𝑐(𝑣)[𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(G)   
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(ii) SK, SK1 and SK2 cutting number indices are defined as, 

SKC(G) = ∑  [ 
𝑐(𝑢)+𝑐(𝑣)

2
] 𝑢𝑣∈𝐸(𝐺)   

SK1C(G) = ∑  𝑢𝑣∈𝐸(G) [
𝑐(𝑢)𝑐(𝑣)

2
] 

SK2C(G) = ∑  [ 
𝑐(𝑢)+𝑐(𝑣)

2
] 2  𝑢𝑣∈𝐸(G)   

(iii)  Nano-Zagreb and sum Nano-Zagreb cutting number indices are defined as, 

NZC(G) = ∑ [𝑐 2 (𝑢) −  𝑐 2 (𝑣)]𝑢𝑣∈𝐸(G)   

NZC(G) = ∑  [𝑐 2 (𝑢) −  𝑐 2 (𝑣)]𝑢𝑣∈𝐸(G) 
   

 In Chapter 5, we define polynomial of First, Second, Third, Fourth and Fifth Zagreb 

cutting number indices, polynomial of SK, SK1 and SK2 cutting number indices, polynomial 

of Nano-Zagreb and sum Nano-Zagreb cutting number indices of a Nanostar Dendrimer Dn. 

Here we introduced new polynomial indices of cutting number namely 

(i) polynomial of First, Second, Third, Fourth and Fifth Zagreb cutting number Indices 

as, 

M1C (G, x) = ∑ 𝑥(𝑐(𝑢)+𝑐(𝑣))
𝑢𝑣∈𝐸(G)  

M2C (G, x) = ∑  𝑥(𝑐(𝑢) 𝑐(𝑣))
𝑢𝑣∈𝐸(G)  

M3C (G, x) = ∑  𝑢𝑣∈𝐸(G) 𝑥 𝑐(𝑢)  𝑐(𝑣)   

M4C (G, x) = ∑ 𝑥𝑐(𝑢)[(𝑐(𝑢)+𝑐(𝑣)]
𝑢𝑣∈𝐸(G)   

M5C (G, x) = ∑ 𝑥𝑐(𝑣)[𝑐(𝑢)+𝑐(𝑣)]
𝑢𝑣∈𝐸(G)   

(ii) polynomial of SK, SK1 and SK2 cutting number indices are defined as, 

SKC (G, x) = ∑  𝑢𝑣∈𝐸(G) 𝑥[
𝐶(𝑢)+ 𝐶(𝑣)

2
]
  

SK1C (G, x) = ∑  𝑥[
𝐶(𝑢) × 𝐶(𝑣)

2
] 𝑢𝑣∈𝐸(G)  

SK2C (G, x) = ∑  𝑢𝑣∈𝐸(G)  𝑥[
𝐶(𝑢)+ 𝐶(𝑣)

2
]2
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(iii)  polynomial of Nano-Zagreb and sum Nano-Zagreb cutting number indices are 

defined as, 

NZC (G, x) = ∑ 𝑥(𝑐
2
(𝑢)− 𝑐

2
(𝑣))

𝑢𝑣∈𝐸(G)   

NZC (G, x) = ∑ 𝑥(𝑐
2
(𝑢)− 𝑐

2
(𝑣))  𝑢𝑣∈𝐸(G)  

 In Chapter 6, we introduced ten indices, Multiplicative of First, Second, Third, 

Fourth and Fifth Zagreb cutting number indices, Multiplicative of SK, SK1 and SK2 cutting 

number indices, Multiplicative of Nano-Zagreb and sum Nano-Zagreb cutting number 

indices of a Nanostar Dendrimer Dn. Here we introduced multiplicative of new indices on 

cutting number namely 

(i) Multiplicative of First, Second, Third, Fourth and Fifth zagreb cutting number 

indices as, 

M1C∏(G) = ∏ (𝑐(𝑢) + 𝑐(𝑣))𝑢𝑣∈𝐸(G)   

M2C∏(G) = ∏𝑢𝑣∈𝐸(G)(𝑐(𝑢)𝑐(𝑣)) 

M3C∏(G)= ∏𝑢𝑣∈𝐸(G)  𝑐(𝑢)  𝑐(𝑣)  

M4C∏(G)= ∏𝑢𝑣∈𝐸(G) 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)] 

M5C∏(G)= ∏𝑢𝑣∈𝐸(G) 𝑐(𝑣)[(𝑐(𝑢) + 𝑐(𝑣)] 

(ii) Multiplicative of SK, SK1 and SK2 cutting number Indices are defined as, 

SKC∏(G)= ∏𝑢𝑣∈𝐸(G)[
𝑐(𝑢)+𝑐(𝑣)

2
]  

SK1C∏(G)= ∏𝑢𝑣∈𝐸(G)[
𝑐(𝑢)𝑐(𝑣)

2
] 

SK2C∏(G)= ∏𝑢𝑣∈𝐸(G) [
𝑐(𝑢)+𝑐(𝑣)

2
]2 

(iii) Multiplicative of Nano-Zagreb and sum Nano-Zagreb cutting number indices are 

defined as, 

NZC∏(G)=  ∏ (𝑐 2 (𝑢) −  𝑐 2 (𝑣)𝑢𝑣∈𝐸(G) )  

NZC∏(G)= ∏𝑢𝑣∈𝐸(G) (𝑐
2 (𝑢) −  𝑐 2 (𝑣))  
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 In Chapter 7, we calculate eccentricity based Redefined First, Second and Third 

Zagreb indices, Modified First, Second, Third, Fourth and Fifth Zagreb indices, Randic, 

Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic indices. Also we 

define multiplicative and polynomial indices of Hexoconal core Dendrimer D3,n-1.  

(i) Redefined First, Second and Third Zagreb indices of G, as  

ReZG1(G) = ∑ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)   

ReZG2(G) = ∑ (
e(u)e(v)

e(u)+e(v)
)𝑢𝑣∈𝐸(G)   

ReZG3(G) = ∑  [e(u)e(v)𝑢𝑣∈𝐸(G) (e(u) + e(v)]  

(ii) Modified First, Second, Third, Fourth and Fifth Zagreb indices of G, are defined 

 mM1
(G) = ∑ [

1

𝑒(𝑢)+𝑒(𝑣)
]𝑢𝑣∈𝐸(G)   

 mM2
(G) = ∑ [

1

𝑒(𝑢)𝑒(𝑣)
]𝑢𝑣∈𝐸(G)   

 mM3
(G) = ∑ [

1

𝑒(𝑢)  𝑒(𝑣)|
]𝑢𝑣∈𝐸(G)   

 mM4
(G) = ∑ [

1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
] 𝑢𝑣∈𝐸(G)  

 m M5
(G) = ∑ [

1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)   

(iii) Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic 

indices of G, are defined  

R(G) = ∑
1

√𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)   

RR(G) = ∑ √𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)   

RRR(G) = ∑ √(𝑒(𝑢)1)(𝑒(𝑣)1)𝑢𝑣∈𝐸(G)   

R(G) = ∑ [𝑒(𝑢)𝑒(𝑣)]𝛼𝑢𝑣∈𝐸(G)   
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 In Chapter 8, we obtained eccentricity based Sombor, modified Sombor, Reduced 

Sombor, Reduced modified Sombor, The first and second (a,b) – KA indices and the first 

and second Reduced (a,b) – KA indices. Square Reduced sum, product, Arithmetic, 

Geometric and Harmonic indices. First F, Second F, The Minus F and Square F indices. 

Also we define multiplicative and polynomial indices of Nanostar Dendrimer D(n). 

(i) Sombor, Modified Sombor, Reduced Sombor and Reduced Modified Sombor 

indices of G, as  

SO(G) = ∑  𝑢𝑣∈𝐸(G) √𝑒(𝑢)2 + 𝑒(𝑣)2 

𝑚SO(G) = ∑  𝑢𝑣∈𝐸(G)
1

√𝑒(𝑢)2+𝑒(𝑣)2
 

RSO(G) = ∑  𝑢𝑣∈𝐸(G) √(𝑒(𝑢) − 1) 2 + (𝑒(𝑣) − 1)2  

 𝑚RSO(G) = ∑  𝑢𝑣∈𝐸(G)
1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2
 

(ii) The First and second (a, b) - KA indices and the first and second Reduced (a, b) - 

KA indices of G are defined  

KA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎 + 𝑒(𝑣)𝑎]𝑏 

 KA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏 

RKA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏 

RKA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏 

(iii) Square Reduced sum, Square Reduced product, Square Reduced Arithmetic, Square 

Reduced Geometric and Square Reduced Harmonic indices of G, are defined 

SRS(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 + (𝑒(𝑣)  − 1)2] 

SRP(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 ((𝑒(𝑣)  − 1)2] 

SRA(G) = ∑  𝑢𝑣∈𝐸(G) [
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
] 
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SRH(G) = ∑  [𝑢𝑣∈𝐸(G)
2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
] 

SRG(G) = ∑ √[(𝑒(𝑢)  − 1)2 (𝑒(𝑣)  − 1)2] 𝑢𝑣∈𝐸(G)  

(iv) First F, Second F, The Minus F, Square F indices of G are defined  

F1(G) = ∑ [e(u)2  +  e(v)2]𝑛
𝑖=1   

F2(G) = ∑ [e(u)2 e(v)2]𝑛
𝑖=1   

MF(G) = ∑ |e(u)2  −  e(v)2|𝑛
𝑖=1  

QF(G) = ∑ |e(u)2  −  e(v)2|2𝑛
𝑖=1  

 In Chapter 9, we derive General first and second status index, General first and 

second Gourava status index, General modified first and second Gourava status index and 

also find the corresponding polynomial of a molecular graph of Dendrimer D(n). 

S 1

a (G)  = ∑  [σ(u) + σ(v)] a
uv∈E(G)   

S 2

a (G) = ∑  [σ(u)  σ(v)] a
uv∈E(G)   

SG 1

a (G) = ∑  [σ(u) + σ(v) + σ(u)σ(v)] a
uv∈E(G)   

SG 2

a (G) = ∑  [(σ(u) + σ(v))(σ(u) σ(v))]uv∈E(G)
a   

 mSG1
a(G) = ∑ [

1

(σ(u)+σ(v)+σ(u)σ(v))
a
]uv∈E(G)   

 mSG2
a(G) = ∑ [

1

(σ(u)+σ(v))(σ(u)σ(v))
a
] uv∈E(G)   
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CHAPTER 2 

EDGE BASED CUTTING NUMBER TOPOLOGICAL 

INDICES OF NANOSTAR DENDRIMER NS[n] 
 

 In this chapter, we define Arithmetic cutting number index, Harmonic cutting 

number index, Geometric Arithmetic cutting number index, Arithmetic Geometric cutting 

number index, sum and product connectivity cutting number index, ABC cutting number 

index, Inverse sum cutting number index, Augumented cutting number Zagreb index, Hyper 

first, second and third Zagreb cutting number indices, F  cutting number index, Reduced 

forgotten cutting number index, Reduced second Zagreb cutting number index, Reduced 

second hyper Zagreb cutting number index, General reduced forgotten cutting number 

index, General reduced second Zagreb cutting number index, General reduced hyper second 

Zagreb cutting number index. Also we define multiplicative and polynomial indices of a 

graph G. Here we introduced new indices on cutting number namely 

(i) Arithmetic, Harmonic, Geometric Arithmetic, Arithmetic Geometric cutting sum 

and product connectivity, ABC, Inverse sum and Augumented Zagreb cutting 

number indices are defined as, 

AC(G) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2
)𝑢𝑣∈𝐸(G)       (2.1) 

HC(G) = ∑ (
2

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(G)       (2.2) 

GAC(G) = ∑ (
2√𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(G)       (2.3) 

AGC(G) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2√𝑐(𝑢)𝑐(𝑣)
)𝑢𝑣∈𝐸(G)       (2.4) 

SC (G) = ∑
1

√𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G)       (2.5) 

PC (G) = ∑
1

√𝑐(𝑢)𝑐(𝑣)𝑢𝑣∈𝐸(G)        (2.6) 
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ABCc(G) = ∑ √
𝑐(𝑢) + 𝑐(𝑣) – 2

𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G)       (2.7)  

ISc(G) = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)
]𝑢𝑣∈𝐸(G)       (2.8) 

AZC(G) = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)−2
]
3

𝑢𝑣∈𝐸(G)       (2.9)  

(ii) Hyper first, second and third Zagreb indices, F, Reduced forgotten, Reduced second 

Zagreb and Reduced hyper second Zagreb cutting number indices are defined as 

HM1C(G) = ∑  [𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(G) ] 2    (2.10) 

HM2C(G) = ∑ [𝑐(𝑢)𝑐(𝑣)𝑢𝑣∈𝐸(G) ] 2

      (2.11) 

HM3C(G) = ∑ |𝑐(𝑢)  𝑐(𝑣)𝑢𝑣∈𝐸(G) | 2

     (2.12) 

FC(G) = ∑ [𝑐(𝑢) 2 + 𝑐(𝑣) 2
𝑢𝑣∈𝐸(𝐺) ]

      (2.13) 

RFC(G) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2
𝑢𝑣∈𝐸(𝐺) ]   (2.14) 

RM2C(G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(𝐺) ]   (2.15) 

RHM2C(G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(G) ]2   (2.16) 

(iii) General reduced forgotten, General reduced second Zagreb and General reduced 

hyper second Zagreb cutting number indices are defined as 

RFC
a (G) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2

𝑢𝑣∈𝐸(𝐺) ]
a

  (2.17) 

RM2C
a (G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(𝐺) ]

a
   (2.18) 

RHM2C
a (G) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(G) ]2a   (2.19) 

and also we define multiplicative and polynomial indices of Nanostar Dendrimer NS[n]. 

 Dendrimers are highly ordered branched macromolecules Nanostar Dendrimer 

NS[n], where n is the defining parameter as illustrated in Fig. 1 and 2. The node and edge 
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cardinalities for graph of this Nanostar Dendrimer are 18 × 2n  12 and 21 × 2n  15 

respectively. 

 

Fig. 1 Nanostar Dendrimer NS[1] 

 

Fig. 2 Nanostar Dendrimer NS[2] 

Nanostar Dendrimer NS[n] 

Number of edges 

e = uv 

cutting number of end vertices (c(u), c(v)) 

 

12 × 2𝑛−1 (0, 0) 

6 ×  2𝑛−1 

3 × 2𝑛−1 

6 ×  2𝑛−1 

[{((18 × 2n) − 12) −6}×5, 0] 

[{((18 × 2n) − 12) −6}×5, {((18 × 2n) −12) −7}×6] 

[{((18 × 2n) − 12) −7}×6, 0] 

6 ×  2𝑛−2 

3 ×  2𝑛−2 

6 ×  2𝑛−2 

 

[{((18 × 2n) − 12) −18}×17, 0] 

[{((18 × 2n) − 12) −18}×17, {((18 × 2n) −12) −19}×18] 

[{((18 × 2n) − 12) −19}×18, 0} 
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Table (1) 

2.1  Arithmetic, Harmonic, Geometric Arithmetic, Arithmetic Geometric, sum and 

product connectivity, ABC, Inverse sum, Augumented Zagreb cutting number 

topological indices of  Nanostar Dendrimer NS[n]  

 In this section, we compute Arithmetic, Harmonic, Geometric Arithmetic, 

Arithmetic Geometric, sum and product connectivity, ABC, Inverse sum and Augumented 

Zagreb cutting number topological indices of Nanostar Dendrimer NS[n] in the following 

theorems. 

. 

. 

. 

 

6 ×  2𝑖  

3 ×  2𝑖  

 

6 ×  2𝑖 

[{((18 × 2n) − 12) − ((6× 2n−i) − 6)}× ((6 × 2n−i) − 7), 0] 

[{((18 × 2n) − 12) − ((6 × 2n−i) − 6)} × ((6 × 2n−i) −
7), [{((18 × 2n) − 12) − ((6× 2n−i) − 5)}× ((6 × 2n−i) − 6)] 

[{((18 × 2n) − 12) − ((6× 2n−i) − 5)}× ((6 × 2n−i) − 6), 0] 

. 

. 

 

6 × 22 

3 × 22 

 

6 × 22 

[{((18 × 2n) − 12) − ((6× 2n−2) − 6)}× ((6 × 2n−2) − 7), 0] 

[{((18 × 2n) − 12) − ((6 × 2n−2) − 6)} × ((6 × 2n−2) −
7), [{((18 × 2n) − 12) − ((6× 2n−2) − 5)}× ((6 × 2n−2) −
6)] 

[{((18 × 2n) − 12) − ((6× 2n−2) − 5)}× ((6 × 2n−2) − 6), 0] 

6 × 21 

3 × 21 

 

6 × 21 

[{((18 × 2n) − 12) − ((6× 2n−1) − 6)}× ((6 × 2n−1) − 7), 0] 

[{((18 × 2n) − 12) − ((6 × 2n−1) − 6)} × ((6 × 2n−1) −
7), [{((18 × 2n) − 12) − ((6× 2n−1) − 5)}× ((6 × 2n−1) −
6)] 

[{((18 × 2n) − 12) − ((6× 2n−1) − 5)}× ((6 × 2n−1) − 6), 0] 

6 × 20 

3× 20 

 

6 × 20 

[{((18 × 2n) − 12) − ((6× 2n) − 6)}× ((6 × 2n) − 7), 0] 

[{((18 × 2n) − 12) − ((6 × 2n) − 6)} × ((6 × 2n) −
7), [{((18 × 2n) − 12) − ((6× 2n) − 5)}× ((6 × 2n) − 6)] 

[{((18 × 2n) − 12) − ((6× 2n) − 5)}× ((6 × 2n) − 6), 0] 

Total number of 

edges 
21 × 2n −  15 
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Theorem 2.1.1: Let NS[n] be a Nanostar Dendrimer. Then, 

AC(NS[n]) = 972 × 22𝑛  1053 × 22𝑛  324 × 22𝑛+1 + 324 × 2𝑛+1 + 1431× 2𝑛  378. 

Proof:   AC(NS[n]) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2
)𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

        = ∑  (6x2 i )𝑛1
𝑖=0  [

[{((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] + 0

2
] + 

∑  (3x2 i )𝑛1
𝑖=0 [

[{((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] +

[{((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]

2
] + 

∑  (6x2 i )𝑛1
𝑖=0  [

 [{((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]+ 0

2
] 

   = 972 × 22𝑛  1053 × 22𝑛  324 × 22𝑛+1 + 324 × 2𝑛+1 + 1431 × 2𝑛  378. 

Theorem 2.1.2: Let NS[n] be a Nanostar Dendrimer. Then, 

HC(NS[n]) = 6∑ 2 i𝑛1
𝑖=0  [

2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
 ] +  

3∑ 2 i𝑛1
𝑖=0  [

2

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] + 

6∑ 2 i𝑛1
𝑖=0  [

2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42
 ]  

Proof:  HC(NS[n]) = ∑ (
2

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

       = ∑  (6 × 2 i )𝑛1
𝑖=0 [

2

 [{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)]+ 0
] +                                  

                                ∑  (3 × 2 i )𝑛1
𝑖=0 [

2

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] +

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]

] + 

          ∑ (6 × 2 i )𝑛1 
𝑖=0  [

2

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]  + 0
] 

      = 6∑ 2 i𝑛1
𝑖=0  [

2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
 ] +    

                    3∑ 2 i𝑛1
𝑖=0 [

2

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] + 

                    6∑ 2 i𝑛1
𝑖=0  [

2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42
 ]   
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Theorem 2.1.3: Let NS[n] be a Nanostar Dendrimer. Then, 

            GAC(NS[n])= 6∑ 2 i

 
𝑛−1 
𝑖=0

[
 
 
 
 
 
√

11664×24n2i  7776×24n3i+8424×23n2i 
 25272×23n−i+9180×22n−i+1296×24n4i 
3060×22n2i+13608×22n  9828×2n+1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 

 

Proof: GAC(NS[n]) = ∑ (
2√𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢) + 𝑐(𝑣)
)𝑢𝑣∈𝐸(𝑁𝑆{𝑛])   

                                = ∑ (3x2 i )𝑛−1 
𝑖=0  

[
 
 
 
 2√

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}
]
 
 
 
 

 

                               = 6∑ 2 i𝑛−1 
𝑖=0   

[
 
 
 
 
 
√

11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  
 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  
3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 

 

Theorem 2.1.4:  Let NS[n] be a Nanostar Dendrimer. Then, 

            AGC(NS[n])   = [
3

2
] ∑ 2 i𝑛−1 

𝑖=0  

[
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  
 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  
3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]

 
 
 
 
 

 

Proof: AGC(NS[n]) = ∑ (
𝑐(𝑢) + 𝑐(𝑣)

2√𝑐(𝑢)𝑐(𝑣)
)𝑢𝑣∈𝐸(𝑁𝑆[𝑛])   

                                = ∑ (3x2 i )𝑛−1 
𝑖=0

[
 
 
 
 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

2√
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

 

                               = [
3

2
] ∑ 2 i𝑛−1 

𝑖=0  

[
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  
 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  
3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]
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Theorem 2.1.5: Let NS[n] be a Nanostar Dendrimer. Then,  

                SC(NS[n]) = 6 ∑ 2 i𝑛1
𝑖=0 [

1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
] + 

                                     3 ∑ 2 i𝑛1
𝑖=0 [

1

√216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] + 

                                     6 ∑ 2 i𝑛1
𝑖=0 [

1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6×2𝑛𝑖  108 × 2𝑛 + 42
] 

 Proof: SC(NS[n]) =  ∑
1

√𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                              =  ∑  (6 × 2 i )𝑛1
𝑖=0 [

1

√{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0

] + 

                                  ∑  (3 × 2 i )𝑛1
𝑖=0

[
 
 
 
 

1

√
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

+ 

                                  ∑  (6 × 2 i )𝑛1
𝑖=0 [

1

√[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)] + 0

] 

                   = 6∑ 2 i𝑛1
𝑖=0 [

1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
] + 

                                 3∑ 2 i𝑛1
𝑖=0 [

1

√216 × 22𝑛𝑖   72 × 22𝑛2𝑖   234 × 2𝑛 + 84
] + 

                                 6∑ 2 i𝑛1
𝑖=0 [

1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖   108 × 2𝑛 +42
]                       

Theorem 2.1.6: Let NS[n] be a Nanostar Dendrimer. Then, 

     Pc(NS[n]) = 3∑ 2 i𝑛−1 
𝑖=0

[
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  
 25272×23n−i+9180×22n−i+1296×24n4i  
3060×22n2i+13608×22n  9828×2n+1764 ]

 
 
 
 
 

 

Proof:  PC(NS[n]) = ∑  [
1

√𝑐(𝑢)𝑐(𝑣)
]𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                   =  ∑  (3 × 2 i )𝑛−1
𝑖=0

[
 
 
 
 

1

√
{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

 



31  

                  = 3∑ 2 i𝑛−1 
𝑖=0

[
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  
 25272×23n−i+9180×22n−i+1296×24n4i  
3060×22n2i+13608×22n  9828×2n+1764 ]

 
 
 
 
 

 

Theorem 2.1.7: Let NS[n] be a Nanostar Dendrimer. Then, 

ABCC(NS[n]) = 6 ∑ 2 i𝑛−1
𝑖=0 √108 × 22𝑛𝑖    36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖    126 × 2𝑛 + 40

108 × 22𝑛𝑖    36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖    126 × 2𝑛 + 42
    +   

3∑   2 i √216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 82

216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 84
 +𝑛−1

𝑖=0             

6∑ 2 i𝑛−1
𝑖=0 √108 × 22𝑛𝑖    36 × 22𝑛2𝑖    6 × 2𝑛𝑖   108 × 2𝑛 + 40

108 × 22𝑛𝑖    36 × 22𝑛2𝑖    6 × 2𝑛𝑖  108 ×2𝑛 + 42
 

Proof:  ABCc(NS[n]) = ∑ √
𝑐(𝑢) + 𝑐(𝑣) − 2

𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

= ∑  (6 × 2 i )𝑛−1
𝑖=0 √

{(((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0 − 2

{(((18 × 2𝑛)  12) – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0
 +                                                 

∑  (3 × 2 i )𝑛−1
𝑖=0

√

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}  2
  

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

+             

∑  (6 × 2 i )𝑛−1
𝑖=0  √

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} + 0 − 2

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} + 0
 + 

                        = 6∑   2 i𝑛−1
𝑖=0 √108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 40

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
    +   

3∑   2 i

 √
216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
 +𝑛−1

𝑖=0             

6∑ 2 i𝑛−1
𝑖=0  √

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108×2𝑛 + 40

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42
 

Theorem 2.1.8: Let NS[n] be a Nanostar Dendrimer. Then, 

ISC(NS[n]) = 3 ∑ 2 i𝑛−1
𝑖=0

[
 
 
 
 
11664 × 24n2i  7776 × 24n3i + 8424 × 23n2i   

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  

3060 × 22n2i + 13608 × 22n  9828 × 2n + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
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Proof:  ISc(NS[n])   = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)
]𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

           = ∑  (3x2 i )𝑛−1
𝑖=0 [

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12) – (6×2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)}+ 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} 

]          

                                 = 3∑ 2 i𝑛−1
𝑖=0

[
 
 
 
 
11664 × 24n2i    7776 × 24n3i + 8424 × 23n2i         

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i   

3060 × 22n2i + 13608 × 22n  9828 × 2n + 1764

216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 84

]
 
 
 
 

 

Theorem 2.1.9:  Let NS[n] be a Nanostar Dendrimer. Then,    

AZC(NS[n]) = 3 ∑  2 i𝑛−1
𝑖=0  

[
 
 
 
 
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i      

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i   

3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

]
 
 
 
 
3

 

Proof: AZC(NS[n]) = ∑ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)−2
]
3

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

          = ∑ (3x2 i )𝑛−1
𝑖=0 [

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{((( 18 × 2𝑛) 12) – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}  2

]

3

                                      

                                = 3 ∑ 2 i𝑛−1
𝑖=0  

[
 
 
 
 
11664 × 24n2i  7776 × 24n3i + 8424 × 23n2i  

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  

3060 × 22n2i + 13608 × 22n  9828 × 2n + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

]
 
 
 
 
3

 

2.2  Hyper first, second and third Zagreb indices, F, Reduced forgotten, Reduced 

second Zagreb and Reduced hyper second Zagreb cutting number topological 

indices of Nanostar Dendrimer NS[n] 

      In the following theorems, we find Hyper first, second and third Zagreb indices, F, 

Reduced forgotten, Reduced second Zagreb and Reduced hyper second Zagreb cutting 

number topological indices of Nanostar Dendrimer NS[n]. 
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Theorem 2.2.1: Let NS[n] be the Nanostar Dendrimer. Then,  

HM1C(NS[n]) = [
7278336

21
] × 24n +  173988 × 23n [

10382256

3
] × 22n   606528 × n × 

                              23n +  216432 × n × 22n +[
2708640

7
] × 2n  42336. 

Proof:  HM1C(NS[n]) = ∑  [𝑐(𝑢) + 𝑐(𝑣)𝑢𝑣∈𝐸(NS[n]) ] 2  

                     = ∑ (6 × 2 i𝑛−1 
𝑖=0 )[{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 × 2n−i  7)}+ 0]2 + 

                           ∑ (3 × 2 i𝑛−1 
𝑖=0 ) [{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 × 2n−i7)} +                  

                                                  {(((18 × 2n)  12)  (6× 2n−i  5)) × (6 × 2n−i  6)}] 2  + 

                          ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n) 12) (6× 2n−i  5))  × (6 × 2n−i  6)} + 0] 2 

                    = 6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  + 6 × 2n−i –  126 × 2n + 42] 2 +                    

                         3 ∑ 2 i𝑛−1
𝑖=0 [216 × 22n−i  72 × 22n−2i  −  234 × 2n + 84 ] 2

+  

                      6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i − 6 × 2n−i −  108 × 2n + 42] 2

 

HM1C(NS[n]) = [
7278336

21
] × 24n +  173988 × 23n [

10382256

3
] × 22n   606528 × n × 

                              23n +  216432 × n × 22n +[
2708640

7
] × 2n  42336. 

Theorem 2.2.2: Let NS[n] be the Nanostar Dendrimer. Then,  

          HM2C(NS[n]) = 3 ∑ 2 i𝑛−1
𝑖=0 [11664 × 24n−2i − 7776 × 24n−3i +8424 × 23n−2i −

                                                              25272 × 23n−i + 9180 × 22n−i + 1296 × 24n−4i − 

                                                         3060 × 22n−2i + 13608 × 22n − 9828 × 2n + 1764] 2 . 
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Proof: HM2C(NS[n]) = ∑ [𝑐(𝑢)𝑐(𝑣)𝑢𝑣∈𝐸(NS[n]) ] 2    

                                 = ∑  (3 × 2 i𝑛−1
𝑖=0 )[{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 × 2n−i  7)} ×                    

                                                      {(((18 × 2n) 12)  (6 × 2n−i  5) × (6× 2n−i  6)}] 2 

       = 3∑ 2 i𝑛−1
𝑖=0 [11664 × 24n−2i − 7776 × 24n−3i +8424 × 23n−2i −

                                25272 × 23n−i +9180 × 22n−i +1296 × 24n−4i  −

                                3060 × 22n−2i + 13608 × 22n − 9828 × 2n + 1764] 2 . 

Theorem 2.2.3: Let NS[n] be the Nanostar Dendrimer. Then,  

  HM3C(NS[n]) =[ 
1213056

7
] × 24n + 88452 × 23n  432756× 22n +  [ 

1345248

7
] ×

                              2n  303264 ×  𝑛 × 23n + 106272 × 𝑛 × 23n  21168. 

Proof: HM3C(NS[n]) = ∑ |𝑐(𝑢)  𝑐(𝑣)𝑢𝑣∈𝐸(NS[n])  | 2     

                  = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 ×  2n−i  7)}  0]2 + 

                      ∑  (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 × 2n−i  7)}  

                                              {(((18 × 2n)  (6 × 2n−i  5)) × (6 × 2n−i  6)}]2 + 

                      ∑  (6 × 2 i𝑛−1
𝑖=0 )[{(((18 × 2n) 12)  (6 × 2n−i  5)) × (6 × 2n−i  6)}  0]2 

     HM3C(NS[n]) =[ 
1213056

7
] × 24n + 88452 × 23n  432756× 22n +  [ 

1345248

7
] ×

                                  2n  303264 ×  𝑛 × 23n + 106272 × 𝑛 × 23n  21168. 

Theorem 2.2.4: Let NS[n] be a Nanostar Dendrimer. Then,  

   FRC(NS[n]) = 6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  + 6 × 2n−i  126 × 2n + 42] 2

+  

                              3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i +6 × 2n−i 126 × 2n + 42} 2 +

                                                  {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 42} 2 ] +

                              6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 42] 2
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Proof: FRC(NS[n]) = ∑ [𝑐(𝑢) 2 + 𝑐(𝑣) 2
𝑢𝑣∈𝐸(NS[n]) ] 

               = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n) 12)  (6 × 2n−i  6)) × (6 × 2n−i  7)} 2 + 0 2 ] +                                                                

                  ∑  (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6× 2n−i  6)) × (6 × 2n−i  7)} 2  + 

                                               {(((18 × 2n)  12)  (6 × 2n−i  5)) × (6 × 2n−i  6)} 2 ] + 

                      ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6× 2n−i  5)) × (6 × 2n−i  6)} 2 + 0 2 ]              

                  = 6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  + 6 × 2n−i  126 × 2n + 42] 2 +  

                     3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i +6 × 2n−i126 × 2n + 42} 2 +

                                         {108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 42} 2 ] +

                     6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 42] 2  

Theorem 2.2.5: Let NS[n] be a Nanostar Dendrimer. Then,  

RFC(NS[n]) =[ 
1819584

7
] × 24n + 131220 × 23n  642168× 22n +[ 

1968942

7
] × 2n   

                       454896 × n × 23n + 157464× n × 22n  30270 

Proof: RFC(NS[n]) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2
𝑢𝑣∈𝐸(NS[n]) ] 

                             = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i  6))  × 

                                                                  (6 × 2n−i  7)}  1} 2
+ (0  1) 2 ] + 

                                    ∑  (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6 × 2n−i  6))  × 

                                                                                         (6 × 2n−i  7)}  1] 2 + 

                                                               [{(((18 × 2n)  12)  (6 × 2n−i  5))  × 

                                                                                        (6 × 2n−i  6)}  1} 2
] + 

                                          ∑  (6 × 2 i𝑛−1
𝑖=0 )  [{{(((18 × 2n)12)  (6 × 2n−i  5))  ×                                         

                                                                             (6 × 2n−i  6)}  1} 2 + (0  1) 2
]  

             RFC(NS[n]) =[ 
1819584

7
] × 24n + 131220 × 23n  642168 × 22n +[ 

1968942

7
] ×

                                       2n  454896 × n × 23n + 157464× n × 22n  30270 

  



36  

Theorem 2.2.6:  Let NS[n] be a Nanostar Dendrimer. Then,       

RM2C(NS[n]) = [ 
303264

7
] × 24n + 21384 × 23n  106002 × 22n + [ 

311847

7
] × 2n 75816 ×

                               n × 23n + 26892 × n × 23n  4551 

Proof: RM2C(NS[n]) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(NS[n]) ] 

                                  = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n)  12)  (6 × 2n−i  6)) × 

                                                                                          (6 × 2n−i  7)}  1}(0  1)] + 

                                          ∑  (3 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n)  12)  (6 × 2n−i  6)) ×  

                                                                                                        (6 × 2n−i  7)}  1} 

                                                                 {{(((18 × 2n)  12)  (6 × 2n−i  5)) ×  

                                                                                             (6 × 2n−i  6)}  1}] + 

                                         ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i  5)) ×  

                                                                               (6 × 2n−i  6)}  1}{0  1}] 

RM2C(NS[n]) = [ 
303264

7
] × 24n + 21384 × 23n  106002 × 22n + [ 

311847

7
] × 2n 75816 ×

                               n × 23n + 26892 × n × 23n  4551                                  

Theorem 2.2.7:  Let NS[n] be a Nanostar Dendrimer. Then,    

RHM2C(NS[n]) = 6 ∑ 2 i𝑛−1
𝑖=0 [108× 22n−i 36× 22n−2i+ 6× 2n−i126× 2n + 41]

2
+ 

                                 3 ∑ 2 i𝑛−1
𝑖=0  [{108× 22n−i 36× 22n−2i+6× 2n−i126× 2n + 41} 

                                                     {108 × 22n−i 36 × 22n−2i 6 × 2n−i108 × 2n + 41}] 2 +

                                6 ∑ 2 i𝑛−1
𝑖=0 [108× 22n−i 36× 22n−2i 6× 2n−i108× 2n + 41] 2  

Proof: RHM2C(NS[n]) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(NS[n]) ] 2 

                                   = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n)  12)  (6 × 2n−i  6)) × 

                                                                               (6 × 2n−i  7)}  1} {0  1}] 2
 + 

                                            ∑ (3 × 2 i𝑛−1 
𝑖=0 ) [{{(((18 × 2n)  12)  (6 × 2n−i  6)) ×  

                                                                                                      (6 × 2n−i  7)}  1} 

                                                                    {{(((18 × 2n)  12)  (6 × 2n−i  5)) ×  

                                                                                      (6 × 2n−i  6)}   1}] 2
 + 
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                                             ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i  5)) ×  

                                                                                 (6 × 2n−i  6)}  1}{0  1}] 2  

                                       = 6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41] 2 + 

                                             3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41} 

                                      {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] 2 +

                                        6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41] 2  

 

2.3  General reduced forgotten, General reduced second Zagreb and General 

reduced hyper second Zagreb cutting number based topological indices of 

Nanostar Dendrimer NS[n] 

Now, we shall calculate General reduced forgotten, General reduced second Zagreb 

and General reduced hyper second Zagreb cutting number based topological indices of 

Nanostar Dendrimer NS[n] in the following theorems. 

Theorem 2.3.1: Let NS[n] be a Nanostar Dendrimer. Then,  

RFC
a (NS[n]) = 6 ∑ 2 i𝑛−1

𝑖=0 [(108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41) 2
+ 1]

a
 

                              3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i   36 × 22n−2i + 6 × 2n−i  126 × 2n + 41} 2 +

                                                      {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41} 2 ] a +

                              6 ∑ 2 i𝑛−1
𝑖=0 [(108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 41) 2 + 1] a

 

Proof:  RFC
a (NS[n]) = ∑ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)   1) 2

𝑢𝑣∈𝐸(NS[n]) ]
a

 

                             = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i  6))  × 

                                                                  (6 × 2n−i  7)}  1} 2
+ (0  1) 2

]
a

 + 

                                    ∑  (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6 × 2n−i  6))  × 

                                                                                         (6 × 2n−i  7)}  1] 2
+ 

                                                               [{(((18 × 2n)  12)  (6 × 2n−i  5))  × 

                                                                                        (6 × 2n−i  6)}  1} 2
]

a
 + 
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                                          ∑  (6 × 2 i𝑛−1
𝑖=0 )  [{{(((18 × 2n)12)  (6 × 2n−i  5))  ×                                         

                                                                             (6 × 2n−i  6)}  1} 2 + (0  1) 2 ] a                      

                              = 6 ∑ 2 i𝑛−1
𝑖=0 [(108 × 22n−i 36 × 22n−2i +6 × 2n−i  126 × 2n + 41) 2 + 1] a  

                                 3 ∑ 2 i𝑛−1
𝑖=0 [(108 × 22n−i   36 × 22n−2i + 6 × 2n−i  126  × 2n + 41) 2 +

                                                    (108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41) 2 ] a +

                              6 ∑ 2 i𝑛−1
𝑖=0 [(108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 41) 2 + 1] a  

Theorem 2.3.2: Let NS[n] be a Nanostar Dendrimer. Then,             

RM2C
a (NS[n]) = 6∑ 2 i𝑛−1

𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41] a  +  

                                   3 ∑ 2 i𝑛−1
𝑖=0  [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                             {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a + 

                                  6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41] a   

 Proof: RM2C
a (NS[n]) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(NS[n]) ] a  

                                      = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}×  

                                                                                (6 × 2n−i  7)}  1}{0  1}] a  + 

                                           ∑ (3 × 2 i𝑛−1 
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}× 

                                                                                                               (6 × 2n−i  7)}  1} 

                                                                    {{{((18 × 2n)  12)  (6 × 2n−i  5)}× 

                                                                                                         (6 × 2n−i  6)}  1}] a
 + 

                                              ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  5)}× 

                                                                            (6 × 2n−i  6)}  1}{0  1}] a  

                               = 6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41]

a
 +  

                                       3 ∑ 2 i𝑛−1
𝑖=0  [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                             {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a + 

                                     6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41]

a
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Theorem 2.3.3: Let NS[n] be a Nanostar Dendrimer. Then,             

RHM2C
a (NS[n]) = 6∑ 2 i𝑛−1

𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41] a2  +  

                                      3 ∑ 2 i𝑛−1
𝑖=0  [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                             {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a2 + 

                                    6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41] a2   

 Proof:  RHM2C
a (NS[n]) = ∑ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)𝑢𝑣∈𝐸(NS[n]) ]2𝑎  

                                      = ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}×  

                                                                                (6 × 2n−i  7)}  1}{0  1}] a2  + 

                                           ∑ (3 × 2 i𝑛−1 
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}× 

                                                                                                               (6 × 2n−i  7)}  1} 

                                                                    {{{((18 × 2n)  12)  (6 × 2n−i  5)}× 

                                                                                                         (6 × 2n−i  6)}  1}] a2  + 

                                              ∑  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  5)}× 

                                                                            (6 × 2n−i  6)}  1}{0  1}] a2  

                                 = 6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i 126× 2n + 41] a2  +  

                                        3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                             {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a2 + 

                                      6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41] a2   

 

2.4  Polynomial of Arithmetic, Harmonic, Geometric Arithmetic, Arithmetic 

Geometric, sum and product connectivity, ABC, Inverse sum, Augumented 

Zagreb cutting number topological  indices of Nanostar Dendrimer NS[n] 

Next, we compute polynomial of Arithmetic, Harmonic, Geometric Arithmetic, 

Arithmetic Geometric, sum and product connectivity, ABC, Inverse sum, Augumented 

Zagreb cutting number based topological indices of Nanostar Dendrimer NS[n] in the 

following theorems. 
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Theorem 2.4.1: Let NS[n] be a Nanostar Dendrimer. Then, 

AC(NS[n], 𝑥) =  6 ∑ 2 i𝑛1
𝑖=0  𝑥

[
108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42 

2
 ] +

     

                3 ∑ 2 i𝑛1
𝑖=0 𝑥

 [
216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

2
] +

  

                           6 ∑ 2 i𝑛1
𝑖=0  𝑥

[
108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42

2
 ] 

  

Proof: AC(NS[n], 𝑥) = ∑ 𝑥(
𝑐(𝑢) + 𝑐(𝑣)

2
)

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                                       = ∑  (6 × 2 i )𝑛1
𝑖=0  𝑥

[
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0

2
] +

  

                                       ∑  (3 × 2 i )𝑛1
𝑖=0  𝑥[

 
 
 
 
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

2

]
 
 
 
 

 +

  

                                            ∑  (6 × 2 i )𝑛1
𝑖=0  𝑥

[
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}+ 0

2
]
 

                                    = 6∑ 2 i𝑛1
𝑖=0  𝑥

[
108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42 

2
 ] +

   

                              3 ∑ 2 i𝑛1
𝑖=0 𝑥

 [
216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

2
] +

  

                                       6 ∑ 2 i𝑛1
𝑖=0  𝑥

[
108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42

2
 ]  

  

 

Theorem 2.4.2:  Let NS[n] be a Nanostar Dendrimer. Then 

HC(NS[n], 𝑥)  = 6∑ 2 i𝑛1
𝑖=0  𝑥

[
2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
 ] +

     

                3 ∑ 2 i𝑛1
𝑖=0 𝑥

 [
2

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] +

  

                6 ∑ 2 i𝑛1
𝑖=0  𝑥

[
2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42
 ] 

  

Proof: HC(NS[n], 𝑥) = ∑ 𝑥
(

2

𝑐(𝑢) + 𝑐(𝑣)
)

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

           = ∑  (6 × 2 i )𝑛1
𝑖=0 𝑥

[
2

 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0
] +

                                       

                                     ∑  (3 × 2 i )𝑛1
𝑖=0 𝑥[

 
 
 

2

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 

 +

  

               ∑  (6 × 2 i )𝑛1
𝑖=0  𝑥

[
2

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}+ 0
] 
 

           = 6∑ 2 i𝑛1
𝑖=0  𝑥

[
2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
 ] +
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                          3 ∑ 2 i𝑛1
𝑖=0 𝑥

[
2

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] +

  

                          6 ∑ 2 i𝑛1
𝑖=0 𝑥

 [
2 

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42
 ]
    

 

Theorem 2.4.3:  Let NS[n] be a Nanostar Dendrimer. Then, 

 GAC(NS[n], 𝑥) = 6∑ 2 i𝑛−1 
𝑖=0   𝑥[

 
 
 
 
 
 
√

11664 × 24𝑛2𝑖 7776 × 24𝑛3𝑖 + 8424 × 23𝑛2𝑖           

 25272 × 23𝑛−𝑖 + 9180 × 22𝑛−𝑖 + 1296 × 24𝑛4𝑖 

3060 × 22𝑛2𝑖 + 13608 × 22𝑛   9828 × 2𝑛 + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 
 

 

 

Proof:  GAC(NS[n], 𝑥) = ∑   𝑥
(
2√𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢) + 𝑐(𝑣)
)
      𝑢𝑣∈𝐸(𝑁𝑆[𝑛])   

                                   = ∑ (3x2 i )𝑛−1 
𝑖=0 𝑥

 

[
 
 
 
 2√

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12)  – (6×2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 

{(((18 × 2𝑛)  12) – (6×2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

 

                                  = 6∑ 2 i𝑛−1 
𝑖=0  𝑥

 

[
 
 
 
 
 
 
√

11664 × 24𝑛2𝑖 7776 × 24𝑛3𝑖 + 8424 × 23𝑛2𝑖 

 25272 × 23𝑛−𝑖 + 9180 × 22𝑛−𝑖 + 1296 × 24𝑛4𝑖 

3060 × 22𝑛2𝑖 + 13608 × 22𝑛  9828 × 2𝑛 + 1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 
 

 

 

Theorem 2.4.4: Let NS[n] be a Nanostar Dendrimer. Then, 

  AGC(NS[n], 𝑥)   = [
3

2
] ∑ 2 i

𝑥[
 
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  

3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]
 
 
 
 
 
 

𝑛−1 
𝑖=0   

 

Proof: AGC(NS[n], 𝑥) = ∑  𝑢𝑣∈𝐸(𝑁𝑆[𝑛]) 𝑥
(
𝑐(𝑢) + 𝑐(𝑣)

2√𝑐(𝑢)𝑐(𝑣)
)
 

                                     = ∑ (3x2 i )𝑥[
 
 
 
 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

2√
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

𝑛−1 
𝑖=0  

                                    = [
3

2
] ∑ 2 i𝑛−1 

𝑖=0 𝑥[
 
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  

 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  

3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]
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Theorem 2.4.5: Let NS[n] be a Nanostar Dendrimer. Then,  

SC(NS[n], 𝑥) = 6 ∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
] + 

 

                         3 ∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84
] +

 

                        6 ∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6×2𝑛𝑖  108 × 2𝑛 + 42
]
            

 

Proof: SC(NS[n], 𝑥) = ∑ 𝑥
(

1

√𝑐(𝑢)+𝑐(𝑣)
)

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])    

                                 = ∑  (6 × 2 i )𝑛1
𝑖=0  𝑥

[
1

√{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} + 0

] +

  

                                    ∑  (3 × 2 i ) 𝑛1
𝑖=0 𝑥[

 
 
 
 

1

√
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)}+

{(((18 × 2𝑛)  12)  – (6×2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

  +

  

                                    ∑ (6 × 2 i )𝑛1 
𝑖=0  𝑥

[
1

√{(((18 × 2𝑛)  12)  – (6×2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}+ 0

]

 

                     = 6∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42
] +

  

                                   3 ∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√216 × 22𝑛𝑖   72 × 22𝑛2𝑖   234 × 2𝑛 + 84
] +

 

                                   6 ∑ 2 i𝑛1
𝑖=0 𝑥

[
1

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖   108 × 2𝑛 +42
]
  

 

Theorem 2.4.6: Let NS[n] be a Nanostar Dendrimer. Then, 

Pc(NS[n], 𝑥) = 3∑ 2 i𝑛−1 
𝑖=0 𝑥[

 
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  

 25272×23n−i+9180×22n−i+1296×24n4i  

3060×22n2i+13608×22n  9828×2n+1764 ]
 
 
 
 
 
 

  

 

Proof:  PC(NS[n], 𝑥) = ∑  𝑥
[

1

√𝑐(𝑢)𝑐(𝑣)
]
   𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                       = ∑  (3 × 2 i )𝑛−1
𝑖=0 𝑥[

 
 
 
 

1

√
{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
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                   = 3∑ 2 i
𝑥[

 
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  

 25272×23n−i+9180×22n−i+1296×24n4i  

3060×22n2i+13608×22n  9828×2n+1764 ]
 
 
 
 
 
 

𝑛−1 
𝑖=0  

     

Theorem 2.4.7: Let NS[n] be a Nanostar Dendrimer. Then, 

ABCC(NS[n], 𝑥)  =  6 ∑ 2 i𝑛−1
𝑖=0 𝑥

√108 × 22𝑛𝑖    36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖    126 × 2𝑛 + 40

108 × 22𝑛𝑖    36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖    126 × 2𝑛 + 42
 +

       

        3∑   2 i
𝑥

√216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 82

216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 84
  + 𝑛−1

𝑖=0              

         6 ∑ 2 i𝑛−1
𝑖=0 𝑥

√108 × 22𝑛𝑖    36 × 22𝑛2𝑖    6 × 2𝑛𝑖   108 × 2𝑛 + 40

108 × 22𝑛𝑖    36 × 22𝑛2𝑖    6 × 2𝑛𝑖  108 ×2𝑛 + 42
 +

 

Proof:  ABCc(NS[n], 𝑥) = ∑ 𝑥
√

𝑐(𝑢) + 𝑐(𝑣) − 2

𝑐(𝑢) + 𝑐(𝑣)
𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

               = ∑ (6 × 2 i ) 𝑛−1
𝑖=0 𝑥

√
 [{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)]+ 0 – 2 

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] + 0
 +

   

                  ∑ (3 × 2 i )𝑛−1
𝑖=0  𝑥

√

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)]+

     [{((18 × 2𝑛) 12) –(6 × 2𝑛𝑖  5)}×(6 × 2𝑛𝑖  6)]  2         
                  

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] +

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]

 +

     

                  ∑ (6 × 2 i )𝑛−1
𝑖=0  𝑥

√
[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]+ 0− 2

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)] + 0
 

                                      = 6 ∑   2 i𝑛−1
𝑖=0 𝑥

√108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 40

108 × 22𝑛𝑖  36 × 22𝑛2𝑖 + 6 × 2𝑛𝑖  126 × 2𝑛 + 42       

                 3∑   2 i

 𝑥
√216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84 𝑛−1
𝑖=0             

                   6 ∑ 2 i𝑛−1
𝑖=0  𝑥

√ 108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108×2𝑛 + 40

108 × 22𝑛𝑖  36 × 22𝑛2𝑖  6 × 2𝑛𝑖  108 × 2𝑛 + 42 

 

Theorem 2.4.8:  Let NS[n] be a Nanostar Dendrimer. Then, 

ISC(NS[n], 𝑥) = 3 ∑ 2 i

 
𝑛−1
𝑖=0 𝑥[

 
 
 
 
 
11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖 

 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 

3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 84

]
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Proof:  ISc(NS[n], 𝑥) = ∑ 𝑥
[

𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢) + 𝑐(𝑣)
]

uv∈E [NS(n)]    

             = ∑ (3x2 i )𝑛−1
𝑖=0 𝑥[

 
 
 
 
[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] ×

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] +

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)] ]
 
 
 
 

 

             = 3∑ 2 i

 
𝑛−1
𝑖=0 𝑥[

 
 
 
 
 
11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖 

 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 

3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖    72 × 22𝑛2𝑖    234 × 2𝑛 + 84

]
 
 
 
 
 

 

 

Theorem 2.4.9:  Let NS[n] be a Nanostar Dendrimer. Then,    

AZC(NS[n], x) = 3 ∑ 2 i𝑛−1
𝑖=0 𝑥

 

[
 
 
 
 
 
11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖 

 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 

3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

]
 
 
 
 
 
3

 

 

Proof:  AZC(NS[n], 𝑥) = ∑ 𝑥
[

𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)−2
]
3

uv∈E(NS[n])  

              = ∑  (3x2 i )𝑛−1
𝑖=0 𝑥[

 
 
 
 
[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] ×

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)]

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)} × (6 × 2𝑛𝑖  7)] + 

[{((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)} × (6 × 2𝑛𝑖  6)] 2]
 
 
 
 
3

 

             = 3 ∑ 2 i𝑛−1
𝑖=0  𝑥[

 
 
 
 
 
11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖 

 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 

3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 82

]
 
 
 
 
 
3

 

2.5  Polynomial of Hyper first, second and third Zagreb indices, F, Reduced 

forgotten, Reduced second Zagreb and Reduced hyper second Zagreb cutting 

number topological indices of Nanostar Dendrimer NS[n]   

       In this section, we calculate polynomial of hyper first, second and third Zagreb 

indices, F, Reduced forgotten, Reduced second Zagreb and Reduced hyper second Zagreb 

cutting number topological indices of Nanostar Dendrimer NS[n] in the following theorems. 

 

Theorem 2.5.1: Let NS[n] be the Nanostar Dendrimer. Then,  

HM1C(NS[n], 𝑥) = 6∑ 2 i𝑛−1
𝑖=0  𝑥[108 × 22n−i  36  × 22n−2i +6 × 2n−i – 126 × 2n + 42]

2

+                                           

                              3 ∑ 2 i𝑛−1
𝑖=0 𝑥[ 216 × 22n−i  72 × 22n−2i − 234 × 2n + 84 ]

2

+  

                              6 ∑ 2 i𝑛−1
𝑖=0  𝑥[108 × 22n−i  36 × 22n−2i  6 × 2n−i – 108 × 2n + 42]

2
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Proof: HM1C(NS[n], 𝑥) = ∑   𝑢𝑣∈𝐸(𝑁𝑆[𝑛]) 𝑥[𝑐(𝑢)+𝑐(𝑣)]
2

 

                                      =∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{((18 × 2n)  12)  (6 × 2n−i  6)} ×(6 × 2n−i  7)} + 0]

2

+ 

                                          ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{{((18 × 2n)  12)  (6 × 2n−i  6)} ×(6 × 2n−i  7)} +

{{((18×2n)  12)  (6×2n−i  5)} × (6×2n−i  6)} ]
2

+ 

                                             ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{((18×2n)  12)  (6×2n−i  5)} × (6×2n−i  6)} + 0]

2

 

                                    = 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[108 × 22n−i  36×22n−2i +6 × 2n−i – 126 × 2n + 42]

2

+                    

                                            3 ∑ 2 i𝑛−1
𝑖=0 𝑥[ 216 × 22n−i  72 × 22n−2i − 234 × 2n + 84 ]

2

+  

                                        6 ∑ 2 i𝑛−1
𝑖=0 𝑥[108 × 22n−i  36 × 22n−2i − 6 × 2n−i − 108 × 2n + 42]

2

 

 

Theorem 2.5.2: Let NS[n] be the Nanostar Dendrimer. Then,  

HM2C(NS[n], 𝑥)= 3∑ 2 i𝑛−1
𝑖=0 𝑥 

[11664 × 24𝑛2𝑖   7776 × 24𝑛3𝑖 + 8424 × 23𝑛2𝑖  

25272 × 23𝑛−𝑖 + 9180 × 22𝑛−𝑖 + 1296 × 24𝑛4𝑖 

3060 × 22𝑛2𝑖 + 13608 × 22𝑛  9828 × 2𝑛 + 1764]
2

   . 

 

Proof: HM2C(NS[n], 𝑥) = ∑ 𝑥[𝑐(𝑢)𝑐(𝑣)]
2

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])    

                                         = ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{{((18×2n) 12)  (6 ×2n−i  6)} × (6 ×2n−i  7)} ×

{{((18×2n) 12)  (6 ×2n−i5) × (6×2n−i  6)}]
2

                     

                             = 3∑ 2 i𝑛−1
𝑖=0 𝑥 

[11664 × 24𝑛2𝑖  7776 × 24𝑛3𝑖 + 8424 × 23𝑛2𝑖 

 25272 × 23𝑛−𝑖+9180 × 22𝑛−𝑖 + 1296 × 24𝑛4𝑖 

3060 × 22𝑛2𝑖 + 13608 × 22𝑛  9828 × 2𝑛 + 1764]
2

    

 

Theorem 2.5.3: Let NS[n] be the Nanostar Dendrimer. Then,  

HM3C(NS[n], 𝑥) = 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[108 × 22n−i  36 × 22n−2i + 6 × 2n−i – 126 × 2n + 42]

2

+  

                                  3 ∑ 2 i𝑛−1
𝑖=0 𝑥[12 × 2n−i – 18 × 2n]

2

+                   

                               6 ∑ 2 i
𝑥[108 × 22n−i  36 × 22n−2i – 6 × 2n−i – 108 × 2n + 42]

2𝑛−1
𝑖=0  
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Proof:  HM3C(NS[n], 𝑥) = ∑ 𝑥|𝑐(𝑢)   𝑐(𝑣)|
2

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])   

                   = ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{((18 × 2n)  12)  (6 × 2n−i  6)] × (6 × 2n−i  7)}  0]

2

 + 

                                    ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{{((18 × 2n) 12)  (6 × 2n−i  6)} × (6 × 2n−i  7)} 

{{((18 × 2n)  12)  (6 × 2n−i  5)} × (6 × 2n−i  6)}]
2

+                                                               

                                      ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{((18×2n) 12)  (6 × 2n−i  5)} × (6 × 2n−i  6)}  0]

2

 

                              = 6 ∑ 2 i
𝑥[108 × 22n−i  36 × 22n−2i + 6 × 2n−i – 126  × 2n + 42]

2𝑛−1
𝑖=0 +  

                                     3 ∑ 2 i
𝑥[12 × 2n−i – 18 ×2n]

2𝑛−1
𝑖=0 + 

                                 6 ∑ 2 i
𝑥[108×22n−i  36×22n−2i  6 ×2n−i – 108×2n+42]

2𝑛−1
𝑖=0

 

 

Theorem 2.5.4: Let NS[n] be a Nanostar Dendrimer. Then,  

   FC(NS[n], 𝑥) = 6 ∑ 2 i
𝑥[108 × 22n−i  36 × 22n−2i  + 6 × 2n−i  126 × 2n + 42]

2𝑛−1
𝑖=0 +  

                               3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 × 22n−i  36 × 22n−2i + 6 ×2n−i  126 × 2n + 42}
2

+

{108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 42}
2

] +  

                               6 ∑ 2 i
𝑥[108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 42]

2𝑛−1
𝑖=0  

 

Proof: FC(NS[n], 𝑥) = ∑ 𝑥[𝑐(𝑢)
2
+𝑐(𝑣)

2
]

𝑢𝑣∈𝐸(𝑁𝑆[𝑛])   

                                 = ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{((18 × 2n)  12)  (6 × 2n−i  6)} × (6 × 2n−i  7)}

2
+ 0

2
] +  

                                        ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{{((18 × 2n)  12)  (6 × 2n−i  6)} × (6 × 2n−i  7)}
2

 +

{{((18 × 2n)  12)  (6 × 2n−i  5)} × (6 × 2n−i  6)}
2

]   

                                        ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥{{((18 × 2n)  12)  (6 × 2n−i  5)} × (6 × 2n−i  6)}

2
]                                               

                                        = 6 ∑ 2 i
𝑥[108 × 22n−i  36 × 22n−2i  + 6 × 2n−i  126 × 2n + 42]

2𝑛−1
𝑖=0 +  

                                           3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 42}
2

+

{108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 42}
2

] +  

                                           6 ∑ 2 i
𝑥[108 × 22n−i    36 × 22n−2i  6 × 2n−i  108 × 2n + 42]

2𝑛−1
𝑖=0  
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Theorem 2.5.5: Let NS[n] be a Nanostar Dendrimer. Then,  

 RFC (NS[n], 𝑥) = 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[(108 × 22n−i  36 ×22n−2i + 6 × 2n−i  126 × 2n + 41)

2
+ 1]

  

                                 3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 × 22n−i   36 ×22n−2i + 6 ×2n−i  126 ×2n+41}
2

+ 

{108×22n−i  36×22n−2i  6×2n−i  108×2n+41}
2

]  +  

                                 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[(108×22n−i   36×22n−2i  6×2n−i  108×2n+41)

2
+1] 

 

Proof: RFC(NS[n], 𝑥) = ∑  𝑥[(𝑐(𝑢)
  1)

2
+(𝑐(𝑣)

   1)
2
]

𝑢𝑣∈𝐸(NS[n])    

                           = ∑ (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{{((18×2n)  12)  (6 ×2n−i  6)}×(6 ×2n−i 7)}  1}

2
+{0  1}

2
]
  + 

                                ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{{{((18×2n)  12)  (6 ×2n−i  6)}×(6×2n−i  7)}  1}
2

+

{{{((18×2n)  12)  (6 ×2n−i  5)}×(6 ×2n−i  6)}  1}
2

] +                                        

                                    ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{{((18×2n)12)  (6 ×2n−i  5)}×(6 ×2n−i  6)}  1}

2
+{0  1}

2
]            

                              = 6 ∑ 2 i
𝑥[108 ×22n−i 36 ×22n −2i + 6×2n−i126×2n+41)

2
+ 1]𝑛−1

𝑖=0   

                                 3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 ×22n−i   36 ×22n−2i + 6 ×2n−i  126 ×2n+41}
2

+ 

{108×22n−i  36×22n−2i  6×2n−i  108×2n+41}
2

]  +  

                                 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[(108×22n−i   36×22n−2i  6×2n−i  108×2n+41)

2
+1] 

 

Theorem 2.5.6:  Let NS[n] be a Nanostar Dendrimer. Then,       

RM2C(NS[n], 𝑥) = 6 ∑ 2 i
𝑥[  (108 ×22n−i  36 ×22n−2i  + 6 ×2n−i  126 ×2n+41)]𝑛−1

𝑖=0  + 

                                    3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[(108 ×22n−i  36 ×22n−2i + 6 ×2n−i 126 ×2n+41)

(108×22n−i  36×22n−2i  6×2n−i  108×2n+41)] +  

                              6∑ 2 i
𝑥[  (108 ×22n−i 36 ×22n−2i  6 ×2n−i 108×2n+41)]𝑛−1

𝑖=0   

 

Proof: RM2C(NS[n], 𝑥)= ∑ 𝑥[(𝑐(𝑢)
  1

)(𝑐(𝑣)
   1

)]
𝑢𝑣∈𝐸(NS[n])  

                                   = ∑ (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{(((18×2n)12)  (6×2n−i6))×(6×2n−i7)}  1}{0 1}]

  + 

                                            ∑ (3 × 2 i𝑛−1
𝑖=0 )𝑥

[{{(((18×2n)12)  (6×2n−i6))×(6×2n−i7)}  1}

{{(((18×2n)12)  (6×2n−i5))×(6×2n−i6)}  1}] + 

                                            ∑ (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{[((18×2n)12)  (6×2n−i5)]×(6×2n−i6)}  1}{0 1}]

                           

                                         = 6∑ 2 i
𝑥[  (108×22n−i 36×22n−2i+6×2n−i126×2n+41)]𝑛−1

𝑖=0   + 
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                                            3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[(108×22n−i 36×22n−2i+6×2n−i126×2n+41)

(108×22n−i 36×22n−2i 6×2n−i108×2n+41)]     +                             

                                       6 ∑ 2 i𝑛−1
𝑖=0 𝑥[ (108×22n−i 36×22n−2i 6×2n−i108×2n+41)]

  

 

Theorem 2.5.7:  Let NS[n] be a Nanostar Dendrimer. Then,       

RHM2C(NS[n], 𝑥) = 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[108×22n−i 36×22n−2i+ 6×2n−i126×2n+41]

2

 + 

                                       3 ∑ 2 i𝑛−1
𝑖=0  𝑥

[(108×22n−i 36×22n−2i+6×2n−i126×2n+41) 

(108×22n−i 36×22n−2i 6×2n−i108×2n+41)]
2

+  

                                6∑ 2 i𝑛−1
𝑖=0 𝑥[108×22n−i 36×22n−2i 6×2n−i108×2n+41]

2

  

 

Proof: RHM2C(NS[n], 𝑥) = ∑ 𝑥[(𝑐(𝑢)
  1

)(𝑐(𝑣)
  1

)]
2

𝑢𝑣∈𝐸(NS[n])  

                                     = ∑ (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{(((18×2n)12)  (6×2n−i6))×(6×2n−i7)}  1}{0 1}]

2

  + 

                                              ∑ (3 × 2 i𝑛−1
𝑖=0 )𝑥

[{{(((18×2n)12)  (6×2n−i6))×(6×2n−i7)}  1}

{{(((18×2n)12)  (6×2n−i5))×(6×2n−i6)}  1}]
2

+                                      

                                                ∑ (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{(((18×2n)12)  (6×2n−i5))×(6×2n−i6)}  1}{0 1}]

2
              

                                          = 6∑ 2 i𝑛−1
𝑖=0 𝑥[108×22n−i 36×22n−2i+ 6×2n−i126×2n+41]

2

  + 

                                              3 ∑ 2 i𝑛−1
𝑖=0  𝑥

[{108×22n−i 36×22n−2i+6×2n−i126×2n+41} 

{108×22n−i 36×22n−2i 6×2n−i108×2n+41}]
2

+                 

                                       6∑ 2 i𝑛−1
𝑖=0 𝑥[108×22n−i 36×22n−2i 6×2n−i108×2n+41]

2

  

 

2.6  Polynomial of General reduced forgotten, General reduced second Zagreb and 

General reduced hyper second Zagreb cutting number topological indices of 

Nanostar Dendrimer NS[n] 

Theorem 2.6.1: Let NS[n] be a Nanostar Dendrimer. Then,  

  RFC
a (NS[n], 𝑥) = 6 ∑ 2 i𝑛−1

𝑖=0 𝑥[(108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126 ×2n+41)
2

+ 1]
a

 

                                    3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126 ×2n+41}
2

+

 {108×22n−i  36×22n−2i  6×2n−i  108×2n+41}
2

]
a

+     

                                    6 ∑ 2 i
𝑥[(108×22n−i   36×22n−2i  6×2n−i  108×2n+41)

2
+1]

a𝑛−1
𝑖=0   
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Proof:  RFC
a (NS[n], 𝑥) = ∑ 𝑥[(𝑐(𝑢)

  1)
2
+(𝑐(𝑣)

   1)
2
]

a

𝑢𝑣∈𝐸(NS[n])  

       = ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{(((18×2n) 12)  (6 ×2n−i  6)) × (6 ×2n−i  7)}  1}

2
+ (0  1)

2
]

a

+ 

         ∑  (3 × 2 i𝑛−1
𝑖=0 ) 𝑥

[{(((18×2n)  12) (6 ×2n−i  6))×(6 ×2n−i  7)}  1]
2

+

 [{(((18×2n)  12)   (6 ×2n−i  5))}
2

 × (6 ×2n−i  6)}  1}
2

]
a

+    

         ∑  (6 × 2 i𝑛−1
𝑖=0 )  𝑥[{{(((18×2n)12)  (6 ×2n−i  5)) ×(6 ×2n−i  6)}  1}

2
 +(0  1)

2
]

a
                                        

          = 6 ∑ 2 i𝑛−1
𝑖=0 𝑥[(108 ×22n−i 36 ×22n−2i +6 ×2n−i  126 ×2n+41)

2
+ 1]

a

 

           3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126 ×2n+41}
2

+

 {108×22n−i  36×22n−2i  6×2n−i  108×2n+41}
2

]
a

+     

           6 ∑ 2 i
𝑥[(108 ×22n−i 36 ×22n−2i  6 ×2n−i  108 ×2n+41)

2
+ 1]

a𝑛−1
𝑖=0   

Theorem 2.6.2: Let NS[n] be a Nanostar Dendrimer. Then,             

RM2C
a (NS[n] , 𝑥) = 6∑ 2 i

𝑥[108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41]
a

 +𝑛−1
𝑖=0   

                                         3 ∑ 2 i𝑛−1
𝑖=0 𝑥

[{108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41}

{108×22n−i  36×22n−2i  6×2n−i  108×2n+41}]
a

 +  

                                       6∑ 2 i
 𝑥[108 ×22n−i   36 ×22n−2i  6×2n−i  108×2n+41]

a𝑛−1
𝑖=0   

 Proof: RM2C
a (NS[n] , 𝑥) = ∑ 𝑥[(𝑐(𝑢)

  1)(𝑐(𝑣)
 1)]

a

 𝑢𝑣∈𝐸(NS[n])  

                             = ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{{((18×2n) 12)  (6 ×2n−i  6)}×(6 ×2n−i  7)}  1}{0  1}]

a
 +                                                                                   

                                  ∑ (3 × 2 i𝑛−1 
𝑖=0 )𝑥

[{{{((18×2n) 12)  (6 ×2n−i  6)}× (6 ×2n−i  7)}  1}

{{{((18×2n)  12)  (6 ×2n−i  5)}× (6 ×2n−i  6)}  1}]
a

      + 

                                      ∑  (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{{((18×2n) 12)  (6 ×2n−i  5)}×(6 ×2n−i  6)}  1}{0  1}]

a

  

                           = 6∑ 2 i𝑛−1
𝑖=0 𝑥[108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41]

a

 +  

                                 3 ∑ 2 i𝑛−1
𝑖=0  𝑥

[{108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41}

{108×22n−i  36×22n−2i  6×2n−i  108×2n+41}]
a

+ 

                                6 ∑ 2 i 𝑥[108 ×22n−i   36 ×22n−2i  6×2n−i  108×2n+41]
a

𝑛−1
𝑖=0   
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Theorem 2.6.3: Let NS[n] be a Nanostar Dendrimer. Then,             

RHM2C
a (NS[n],𝑥) = 6∑ 2 i𝑛−1

𝑖=0 𝑥[108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41]
a2

 +  

                                          3 ∑ 2 i𝑛−1
𝑖=0  𝑥

[{108 ×22n−i  36 ×22n−2i + 6 ×2n−i  126×2n+41}

 {108×22n−i  36×22n−2i  6×2n−i  108×2n+41}]
a2

   + 

                                        6∑ 2 i𝑛−1
𝑖=0 𝑥[108 ×22n−i   36 ×22n−2i  6×2n−i  108×2n+41]

a2
   

 Proof:  RHM2C
a (NS[n], 𝑥) = ∑ 𝑥[(𝑐(𝑢)

  1)(𝑐(𝑣)
  1)]

𝑢𝑣∈𝐸(𝑁𝑆[𝑛]) 
2𝑎

  

         = ∑  (6 × 2 i𝑛−1
𝑖=0 )𝑥[{{{((18×2n) 12)  (6 ×2n−i  6)}×(6 ×2n−i  7)}  1}{0  1}]

a2

+    

            ∑ (3 × 2 i𝑛−1 
𝑖=0 ) 𝑥 

[{{{((18×2n) 12)  (6 ×2n−i  6)}×(6 ×2n−i  7)}  1}

{{{((18×2n)  12)  (6 ×2n−i  5)}× (6 ×2n−i  6)}  1}]
a2
  +        

              ∑  (6 × 2 i𝑛−1
𝑖=0 ) 𝑥[{{{((18×2n) 12) (6 ×2n−i  5)}× (6 ×2n−i  6)}  1}{0  1}]

a2
   

       = 6∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i 126× 2n + 41] a2  +  

               3 ∑ 2 i𝑛−1
𝑖=0 [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                  {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a2 +

               6 ∑ 2 i𝑛−1
𝑖=0 [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41] a2   

 

2.7  Multiplicative of Arithmetic, Harmonic, Geometric Arithmetic, Arithmetic 

Geometric, sum and product connectivity, ABC, Inverse sum and Augumented  

Zagreb cutting number topological indices of Nanostar Dendrimer NS[n] 

  In this section, we compute multiplicative of Arithmetic, Harmonic, Geometric 

Arithmetic, Arithmetic Geometic, sum and product connectivity, ABC, Inverse sum and 

Augumented Zagreb cutting number topological indices of Nanostar Dendrimer NS[n] in 

the following theorems. 

Theorem 2.7.1: Let NS[n] be a Nanostar Dendrimer. Then,                 

 AC∏[(NS[n])  = 108{(54n×22𝑛63×22𝑛18×22𝑛+1+18×2𝑛+1 +3n×2𝑛+ 84×2𝑛21)              

 (108n×22𝑛117×22𝑛36×22𝑛+1+36×2𝑛+1 +159×2𝑛42)              

 (54n×22𝑛54×22𝑛18×22𝑛+1+18×2𝑛+13n×2𝑛+75×2𝑛21)} 
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Proof: AC∏(NS[n]) = ∏ (
𝑐(𝑢)+𝑐(𝑣)

2
)𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                                  = ∏  (6 × 2 i𝑛−1
𝑖=0 ) [

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} + 0

2
] ×  

                                      ∏  (3 × 2 i𝑛−1
𝑖=0 ) [

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6×2𝑛𝑖 5))×(6×2𝑛𝑖  6)}

2
]  × 

                        ∏  (6 × 2 i )𝑛−1
𝑖=0 [

 {(((18×2𝑛)− 12)−(6×2𝑛𝑖 5))×(6×2𝑛𝑖  6)}+ 0

2
] 

                     = 108{(54n×22𝑛63×22𝑛18×22𝑛+1+18×2𝑛+1 +3n×2𝑛+ 84×2𝑛21)              

                                 (108n×22𝑛117×22𝑛36×22𝑛+1+36×2𝑛+1 +159×2𝑛42)              

                                 (54n×22𝑛54×22𝑛18×22𝑛+1+18×2𝑛+13n×2𝑛+75×2𝑛21)} 

Theorem 2.7.2: Let NS[n] be a Nanostar Dendrimer. Then, 

                       HC∏(NS[n]) =108 ∏ 23𝑖𝑛−1
𝑖=0    √

2

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
 × 

                                                                          √
2

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
   × 

                                                                       √
2

108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
      

 𝐏𝐫𝐨𝐨𝐟: HC∏(NS[n])  = ∏ √
2

𝑐(𝑢)+𝑐(𝑣)𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                        =  ∏ (6 × 2 i𝑛−1 
𝑖=0 )√

2

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} + 0
  × 

                                       ∏  (3 × 2𝑛−1
𝑖=0

i )
√

2

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} +

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

 × 

                                       ∏  (6 × 2 i𝑛−1
𝑖=0 ) √

2

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}+0
                                       

                                      =  108 ∏ 23𝑖𝑛−1
𝑖=0   √

2

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
 × 

                                                                    √
2

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
   × 

                                                                √
2

108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
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Theorem 2.7.3:  Let NS[n] be a Nanostar Dendrimer. Then, 

 GAC∏(NS[n]) = 6∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 
 
√

11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖  
 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 
3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 

  

𝐏𝐫𝐨𝐨𝐟:  GAC∏(NS[n]) = ∏ [
2√𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)
]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

             = ∏  (3 × 2 i𝑛−1
𝑖=0 )

[
 
 
 
 2√

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} ×

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}
]
 
 
 
 

                                                                

            = 6∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 
 
√

11664×24𝑛2𝑖  7776×24𝑛3𝑖+8424×23𝑛2𝑖  
 25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖 
3060×22𝑛2𝑖+13608×22𝑛  9828×2𝑛+1764

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

]
 
 
 
 
 

  

Theorem 2.7.4:  Let NS[n] be a Nanostar Dendrimer. Then, 

AGC∏(NS[n])   = [
3

2
]∏ 2 i𝑛−1

𝑖=0  

[
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  
 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  
3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]

 
 
 
 
 

 

Proof: AGC∏(NS[n]) = ∏ (
𝑐(𝑢) + 𝑐(𝑣)

2√𝑐(𝑢)𝑐(𝑣)
)𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])   

                                = 3∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 {(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} +

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)}

2√
{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12)  – (6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
 
 
 
 

 

                               = [
3

2
]∏ 2 i𝑛−1

𝑖=0  

[
 
 
 
 
 

216 × 22𝑛𝑖  72 × 22𝑛2𝑖  234 × 2𝑛 + 84

√
11664 × 24n2i   7776 × 24n3i + 8424 × 23n2i  
 25272 × 23n−i + 9180 × 22n−i + 1296 × 24n4i  
3060 × 22n2i + 13608 × 22n    9828 × 2n + 1764 ]
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Theorem 2.7.5: Let NS[n] be a Nanostar Dendrimer. Then, 

                  SC∏(NS[n])  = 108 ∏ 23𝑖𝑛−1
𝑖=0    [

1

√108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
] 

                                                                     [
1

√216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
]     

                                                                   [
1

√108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
] 

   Proof:  SC∏(NS[n])  = ∏ [
1

√𝑐(𝑢)+𝑐(𝑣)
]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

             = ∏  (6 ×𝑛−1
𝑖=0 2𝑖) [

1

√{(((18×2𝑛) − 12) − (6×2𝑛𝑖  6)) × (6×2𝑛𝑖  7)} + 0

] × 

                ∏  (3 × 2𝑖𝑛−1
𝑖=0 ) 

[
 
 
 
 

1

√
{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} +

{(((18×2𝑛)− 12)−(6 ×2𝑛𝑖  5))×(6×2𝑛𝑖  6)} ]
 
 
 
 

 × 

                 ∏  (6 ×𝑛−1
𝑖=0 2𝑖) [

1

√{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}+0

]                  

SC∏(NS[n])  =  108 ∏ 23𝑖𝑛−1
𝑖=0    [

1

√108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
]  

                                                               [
1

√216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
]     

                                                              [
1

√108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
] 

Theorem 2.7.6: Let NS[n] be a Nanostar Dendrimer. Then, 

     Pc∏(NS[n]) = 3∏ 2𝑖𝑛−1
𝑖=0

[
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  
 25272×23n−i+9180×22n−i+1296×24n4i  
3060×22n2i+13608×22n  9828×2n+1764 ]

 
 
 
 
 

 

Proof:  Pc∏(NS[n])  = ∏ [
1

√𝑐(𝑢)𝑐(𝑣)
]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                       = ∏  (3 × 2𝑖𝑛−1
𝑖=0 )

[
 
 
 
 

1

√
{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  6)) × (6 × 2𝑛𝑖  7)} × 

{(((18 × 2𝑛)  12) –(6 × 2𝑛𝑖  5)) × (6 × 2𝑛𝑖  6)} ]
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                     = 3∏  2𝑖𝑛−1
𝑖=0

[
 
 
 
 
 

1

√
11664×24n2i  7776×24n3i+8424×23n2i  
 25272×23n−i+9180×22n−i+1296×24n4i  
3060×22n2i+13608×22n  9828×2n+1764 ]

 
 
 
 
 

 

Theorem 2.7.7: Let NS[n] be a Nanostar Dendrimer. Then,                        

   ABCC∏(NS[n]) =108 ∏ 23𝑖𝑛−1
𝑖=0    √ 

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+40

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
       

                                  √ 
216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+82

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
            

                                 √
108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+40

108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
 

Proof:  ABCC∏NS[n])  = ∏ √
𝑐(𝑢)+𝑐(𝑣)−2

𝑐(𝑢)+𝑐(𝑣)𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

                  =  ∏  (6 × 2 i𝑛−1
𝑖=0 )√

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} + 0 −2

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)} + 0
×

                                

                      ∏  (3 ×  2 i𝑛−1
𝑖=0 )√

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6 ×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}−2

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6 ×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

 ×

         

                                              ∏  (6 × 2 i𝑛−1
𝑖=0 )√

{(((18×2𝑛)− 12)−(6 ×2𝑛𝑖  5))×(6×2𝑛𝑖  6)} + 0−2

{(((18×2𝑛)− 12)−(6 ×2𝑛𝑖  5))×(6×2𝑛𝑖  6)} + 0
× 

                                         =  108 ∏ 23𝑖𝑛−1
𝑖=0     √

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+40

108×22𝑛𝑖36×22𝑛2𝑖+6×2𝑛𝑖126×2𝑛+42
     

                                                √ 
216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+82

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84
                                                                     

                                                    √
108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+40

108×22𝑛𝑖36×22𝑛2𝑖6×2𝑛𝑖108×2𝑛+42
 

 

Theorem 2.7.8: Let NS[n] be a Nanostar Dendrimer. Then, 

ISC∏(NS[n])  = 3∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 
11664×24𝑛2𝑖 7776×24𝑛3𝑖+8424×23𝑛2𝑖 

25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖

 3060×22𝑛2𝑖+13608×22𝑛 9828×2𝑛+1764

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84

]
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Proof: ISC∏ (NS[n])  =  ∏ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)
]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])                                                                

                                  =  ∏ (3 × 2 i𝑛−1
𝑖=0 ) [

{(((18×2𝑛) − 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}×

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

]                                                                                                                                 

                                 = 3∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 
11664×24𝑛2𝑖 7776×24𝑛3𝑖+8424×23𝑛2𝑖 

25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖

 3060×22𝑛2𝑖+13608×22𝑛 9828×2𝑛+1764

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+84

]
 
 
 
 

 

 

Theorem 2.7.9: Let NS[n] be a Nanostar Dendrimer. Then, 

AZc∏ (NS[n])  =   3∏ 2 i𝑛−1
𝑖=0

[
 
 
 
 
11664×24𝑛2𝑖 7776×24𝑛3𝑖+8424×23𝑛2𝑖 

25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖

 3060×22𝑛2𝑖+13608×22𝑛 9828×2𝑛+1764

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+82

]
 
 
 
 
3

 

 

Proof: AZc∏ (NS[n])  =  ∏ [
𝑐(𝑢)𝑐(𝑣)

𝑐(𝑢)+𝑐(𝑣)−2
]
3

𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])  

               =  ∏  (3 × 2 i𝑛−1
𝑖=0 ) [

{(((18×2𝑛) − 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}×

{(((18×2𝑛) − 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}

{(((18×2𝑛) − 12)−(6×2𝑛𝑖  6))×(6×2𝑛𝑖  7)}+

{(((18×2𝑛)− 12)−(6×2𝑛𝑖  5))×(6×2𝑛𝑖  6)}−2

]

3

 

                         =  3∏ 2 i𝑛−1
𝑖=0  

[
 
 
 
 
11664×24𝑛2𝑖 7776×24𝑛3𝑖+8424×23𝑛2𝑖 

25272×23𝑛−𝑖+9180×22𝑛−𝑖+1296×24𝑛4𝑖

 3060×22𝑛2𝑖+13608×22𝑛 9828×2𝑛+1764

216×22𝑛𝑖72×22𝑛2𝑖234×2𝑛+82

]
 
 
 
 
3

 

2.8  Multiplicative of hyper first, second and third Zagreb indices, F, Reduced 

forgotten, Reduced second Zagreb and Reduced hyper second Zagreb cutting 

number topological indices of Nanostar Dendrimer NS[n]  

 In this section, we calculate Multiplicative of hyper first, second and third Zagreb 

indices, F, Reduced forgotten, Reduced second Zagreb and Reduced hyper second Zagreb 

cutting number topological indices of Nanostar Dendrimer NS[n] in the following theorems. 
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Theorem 2.8.1:  Let NS[n] be the Nanostar Dendrimer. Then,  

      HM1C∏(NS[n]) =      

    108 ∏ 2 i3

[
 
 
 (108 × 22n−i  36 × 22n−2i  + 6 × 2n−i –  126 × 2n + 42) 2

(216 × 22n−i  72 × 22n−2i –  234 × 2n + 84) 2

(108 × 22n−i  36 × 22n−2i − 6 × 2n−i −  108 × 2n + 42) 2   ]
 
 
 

𝑛−1
𝑖=0  

Proof:  HM1C∏ (NS[n]) = ∏  [𝑐(𝑢) +  𝑐(𝑣)]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])
2  

                                           = ∏ (6 × 2𝑛−1
𝑖=0

i ) [{(((18 × 2n)  12)  (6 × 2n−i  6)) × 

                                                                             (6× 2n−i7)}+ 0]2 × 

                                         ∏ (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6 × 2n−i  6)) × 

                                                                   (6× 2n−i7)}+ {(((18 × 2n)  12)  

                                                                   (6× 2n−i5))×(6 × 2n−i6)}]2 ×               

                                           ∏ (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6 × 2n−i  5)) × 

                                                                     (6× 2n−i 6)}+ 0] 2                                                                                                                                                 

                      =108 ∏ 2 i3

[
 
 
 (108 × 22n−i  36 × 22n−2i  + 6 × 2n−i –  126 × 2n + 42) 2

(12 × 2n−i  18 × 2n) 2

(108 × 22n−i  36 × 22n−2i − 6 × 2n−i −  108 × 2n + 42) 2   ]
 
 
 

𝑛
𝑖=1  

Theorem 2.8.2:  Let NS[n] be the Nanostar Dendrimer. Then, 

HM2C∏ (NS[n])=3∏ 2 i𝑛−1
𝑖=0 [11664× 24n−2i − 7776 × 24n−3i +8424× 23n−2i −

                                                         25272 × 23n−i +9180 × 22n−i +1296× 24n−4i −

                                                      3060 × 22n−2i + 13608 × 22n − 9828 × 2n +

                                                    1764] 2
         

 Proof:  HM2C∏(NS[n]) = ∏ [𝑐(𝑢) 𝑐(𝑣)]𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛])
2

   

                           = ∏ (3 × 2 i𝑛−1
𝑖=0 )[{(((18 × 2n) 12)(6× 2n−i6)) × 

                                                         (6×  2n−i7)}+ {(((18 × 2n) 12)  

                                                         (6× 2n−i5))×(6× 2n−i6)}] 2 

                             = 3∏ 2 i𝑛−1
𝑖=0 [11664× 24n−2i − 7776 × 24n−3i +8424× 23n−2i −

                                                               25272 × 23n−i +9180 × 22n−i +1296 × 24n−4i −

                                                            3060 × 22n−2i + 13608 × 22n − 9828 × 2n + 1764] 2 . 
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Theorem 2.8.3:  Let NS[n] be the Nanostar Dendrimer. Then, 

HM3C∏(NS[n])=                 

108 ∏ 2 i3𝑛−1
𝑖=0  

[
 
 
 (108 × 22n−I  36 × 22n−2i  + 6 × 2n−I –  126 × 2n + 42) 2

(216 × 22n−I  72 × 22n−2i –  234 × 2n + 84) 2

(108 × 22n−I  36 × 22n−2i − 6 × 2n−I −  108 × 2n + 42) 2   ]
 
 
 

                                          

Proof:  HM3C∏(NS[n]) = ∏ |𝑐(𝑢)    𝑐(𝑣)|𝑒=𝑢𝑣∈𝐸(𝑁𝑆[𝑛]) 
2       

              = ∏ (6 × 2 i𝑛−1
𝑖=0 )[{(((18 × 2n)  12) (6× 2n−i6)) ×(6×  2n−i7)} 0]2 × 

                              ∏ (3 × 2 i𝑛−1
𝑖=0 ) [(((18 × 2n)  12)  (6× 2n−i6)) ×(6× 2n−i7)}   

                                                       {(((18 × 2n)  12) (6× 2n−i5)) ×(6× 2n−i6)}]2 × 

                                   ∏  (6 × 2 1i𝑛−1
𝑖=0 )[{(((18 × 2n)12)(6× 2n−i5)) ×(6× 2n−i6)}  0]2 

            = 108∏ 2 i3𝑛−1
𝑖=0 {(108 × 22n−i  36 × 22n−2i + 6 × 2n−i − 126 × 2n + 42) 2  

                                              (12× 2n−i–  18 × 2n) 2  

                                            (108 × 22n−i  36 × 22n−2i − 6 × 2n−i −  108 × 2n + 42) 2 } 

 

Theorem 2.8.4:  Let NS[n] be a Nanostar Dendrimer. Then,  

          FC∏(NS[n]) = 108 ∏ 2 i3𝑛−1
𝑖=0 {(108× 22n−i36× 22n−2i+6× 2n−i126× 2n + 42] 2

 

                                                          [{108× 22n−i36× 22n−2i + 6× 2n−i126× 2n + 42} 2 + 

                                                              {108 × 22n−i36× 22n−2i 6× 2n−i108× 2n + 42} 2 ]  

                                                       [{108 ×  22n−i 36 × 22n−2i 6 × 2n−i108 × 2n + 42} 2 ]} 

 

Proof: FC∏ [NS(n)]  = ∏  [𝑐(𝑢) 2 +  𝑐(𝑣) 2 ]𝑒=𝑢𝑣∈𝐸[𝑁𝑆(n)]  

                           = ∏ (6 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)12)(6× 2n−i6))×(6× 2n−i7)}

2
+0

2
] × 

                                     ∏ (3 ×𝑛−1
𝑖=0 2 i ) [{(((18 × 2n)12)(6× 2n−i6))×(6× 2n−i7)}

2
+ 

                      {(((18 × 2n)12) (6× 2n−i5))×(6× 2n−i6)} 2
] ×  

                                     ∏ (6 ×𝑛−1
𝑖=0 2 i ) [{(((18 × 2n)12)  (6× 2n−i5))×(6× 2n−i6)}

2
+ 0

2
]         

                                   = 108 ∏ 2 i3𝑛−1
𝑖=0 [(108× 22n−i36× 22n−2i+6× 2n−i126× 2n + 42) 2

 

                                                        {(108× 22n−i36× 22n−2i+6× 2n−i126× 2n + 42) 2 + 

                                                                 (108 × 22n−i36× 22n−2i6× 2n−i108 × 2n + 42) 2 } 

                                                          (108 × 22n−i 36 × 22n−2i 6 × 2n−i108 ×× 2n + 42) 2
] 
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Theorem 2.8.5: Let NS[n] be a Nanostar Dendrimer. Then,  

  RFC∏ (NS[n])= 108∏ 2 i3𝑛−1
𝑖=0 [{(108× 22n−i36× 22n−2i+6× 2n−i126× 2n +  41) 2 + 1} 

                                                          {{108× 22n−i36× 22n−2i+6× 2n−i126× 2n + 41} 2  + 

                                                    {108 × 22n−i36× 22n−2i6× 2n−i108× 2n + 41} 2 }                                                

                                                 {(108 × 22n−i 36 × 22n−2i 6 × 2n−i108 × 2n + 41) 2 + 1}} 

Proof: RFC∏(NS[n]) = ∏ [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)  1) 2 ]𝑒=𝑢𝑣∈𝐸(NS[n])  

                 = 6∏ 2 i𝑛−1
𝑖=0 [{{(((18 × 2n)12)(6× 2n−i6)) ×(6× 2n−i7)} 1}2 + {0 1}2] × 

                       3∏ 2 i𝑛−1
𝑖=0 [{{(((18 × 2n)12)(6× 2n−i6)) ×(6× 2n−i7)}1}2+ 

                                              {{(((18 × 2n)12) (6× 2n−i5)) ×(6× 2n−i6)} 1} 2 × 

                          6∏ 2 i𝑛−1
𝑖=0  [{{(((18 × 2n)12) (6× 2n−i5) 1} 2+ {0  1} 2] 

                  = 108 ∏ 2 i3𝑛−1
𝑖=0 [{(108× 22n−i36× 22n−2i+6× 2n−i126× 2n +  41) 2 + 1} 

                                                    { (108× 22n−i36× 22n−2i+6× 2n−i126× 2n + 41) 2  + 

                                                 (108 × 22n−i36× 22n−2i6× 2n−i108× 2n + 41) 2 }                                                                    

                                            {(108 × 22n−i 36 × 22n−2i 6 × 2n−i108 × 2n + 41) 2 + 1}] 

 

Theorem 2.8.6:  Let NS[n] be a Nanostar Dendrimer. Then,  

        RM2c∏ (NS[n])= 108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n +  41} 

                                                                 {108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41}  

                                                              {108 × 22n−i  36 × 22n−2i  6× 2n−i  108 × 2n + 41} 

                                                              {108 × 22n−i  36 × 22n−2i  6 × 2n−i108 × 2n + 41}]  
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Proof: RM2C∏ (NS[(n])  = ∏  [(𝑐(𝑢)  1) (𝑐(𝑣)  1)]𝑒=𝑢𝑣∈𝐸(NS[n])  

                                    =  ∏  (6 ×𝑛−1
𝑖=0 2 i ) [{{(((18 × 2n) 12)  (6 × 2n−i  6)) × 

                                                                  (6 × 2n−i  7)}  1}{0  1}] × 

                                               ∏  (3 ×𝑛−1
𝑖=0 2 i ) [{{(((18 × 2n) 12)  (6× 2n−i  6)) × 

                                                                    (6 × 2n−i  7)}  1}  

                                                                            {{(((18 × 2n)  12)  (6 × 2n−i  5)) × 

                                                                    (6 × 2n−i  6)}  1}] ×       

                                              ∏  (6 ×𝑛−1
𝑖=0 2 i )  [{{(((18 × 2n)  12)  (6 × 2n−i  5)) × 

                                                                       (6 × 2n−i  6)}  1}{0   1}] 

                                     = 108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i+6 × 2n−i 126 × 2n +  41} 

                                                                        {108 × 22n−i36 × 22n−2i+6 × 2n−i126 × 2n + 41}   

                                                                        {108 × 22n−i  36 × 22n−2i 6 × 2n−i108 × 2n + 41}  

                                                                {108 × 22n−i  36 × 22n−2i  6× 2n−i 108 × 2n + 41}]  

 

Theorem 2.8.7:   Let NS[n] be a Nanostar Dendrimer. Then, 

   RHM2C∏ (NS[n])= 108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i36 × 22n−2i+6 × 2n−i126 × 2n +  41} 2  

                                                         {(108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41)  

                                                            (108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41)} 2  

                                                             {108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41} 2 ] 

 

Proof: RHM2C∏(NS[n]) = ∏  [(𝑐(𝑢)  1) (𝑐(𝑣)  1)]𝑒=𝑢𝑣∈𝐸(NS[n])
2 

                                       =  ∏  (6 ×𝑛−1
𝑖=0 2 i ) [{{(((18 × 2n) 12)  (6 × 2n−i  6)) ×  

                                                                      (6 × 2n−i  7)}  1}{0  1}]2 × 

                                             ∏  (3 ×𝑛−1
𝑖=0 2 i ) [{{(((18 × 2n) 12)  (6 × 2n−i  6)) × 

                                                                                  (6 × 2n−i  7)} 1} 

                                                                                {{(((18 × 2n) 12)  (6 × 2n−i  5)) ×  

                                                                        (6 × 2n−i  6)}  1}]2 × 

                                                   ∏  (6 ×𝑛−1
𝑖=0 2 i ) [{{[((18 × 2n)12)  (6 × 2n−i5)] ×  

                                                                         (6× 2n−i  6)} 1}]{0   1}]2 
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                              =108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i +6 × 2n−i 126 × 2n +  41} 2  

                                                           {(108 × 22n−i 36 × 22n−2i +6 × 2n−i 126 × 2n + 41)  

                                                           (108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41)} 2  

                                                           {108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41} 2 ] 

 

2.9  Multiplicative of General reduced forgotten, General reduced second Zagreb, 

General Reduced hyper second Zagreb cutting number topological indices of 

Nanostar Dendrimer NS[n] 

Now, we compute multiplicative of General reduced forgotten, General Reduced 

second Zagreb and General Reduced hyper second Zagreb cutting number topological 

indices for NS[n] in the following theorems. 

Theorem 2.9.1: Let NS[n] be a Nanostar Dendrimer. Then,  

RFC
a ∏(NS[n]) = 108 ∏ 2 i3𝑛−1

𝑖=0 [(108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41) 2
+ 1]

a    

                              [{108 × 22n−i  36 × 22n−2i +6 × 2n−i 126 × 2n + 41} 2   

{108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41} 2 ] a
 

                         [(108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 41) 2 + 1] a  

 

Proof:  RFC
a ∏(NS[n])=∏  [(𝑐(𝑢)  1) 2 + (𝑐(𝑣)   1) 2

𝑒=𝑢𝑣∈𝐸(NS[n]) ]
a

 

                             = ∏ (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i  6))  × 

                                                                  (6 × 2n−i  7)}  1} 2
+ (0  1) 2 ] a  + 

                                    ∏ (3 × 2 i𝑛−1
𝑖=0 ) [{(((18 × 2n)  12)  (6 × 2n−i  6))  × 

                                                                                         (6 × 2n−i  7)}  1] 2
+ 

                                                               [{(((18 × 2n)  12)  (6 × 2n−i  5))  × 

                                                                                        (6 × 2n−i  6)}  1} 2
]

a
 + 

                                          ∏ (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n)12)  (6 × 2n−i  5))  ×                                         

                                                                             (6 × 2n−i  6)}  1} 2 + (0  1) 2
]

a
                     

                 = 108 ∏ 2 i3𝑛−1
𝑖=0 [(108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126 × 2n + 41) 2

+ 1]
a    

                                                 [{108 × 22n−i  36 × 22n−2i +6 × 2n−i 126 × 2n + 41} 2   



61  

                                          {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41} 2 ] a  

                                         [(108 × 22n−i   36 × 22n−2i  6 × 2n−i  108 × 2n + 41) 2 + 1] a  

 

Theorem 2.9.2:  Let NS[n] be a Nanostar Dendrimer. Then,  

 RM2C
a ∏ (NS[n]) = 

                             108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i +6 × 2n−i 126 × 2n + 41} a                                                                                                           

                                                 {(108 × 22n−i36 × 22n−2i+ 6 × 2n−i  126 × 2n + 41)  

                                                       (108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41)} a

                                                        {108 × 22n−i  36 × 22n−2i   6 × 2n−i  108 × 2n + 41} a ] 

 

Proof: RM2c∏ a (NS[n]) = ∏ [(𝑐(𝑢)  1) (𝑐(𝑣)  1)]𝑒=𝑢𝑣∈𝐸(NS[n])
a
 

                                       = ∏ (6 × 2 i𝑛−1
𝑖=0 )[{{(((18 × 2n)  12)  (6 × 2n−i  6)) ×    

                                                                    (6× 2n−i  7)}  1}{0  1}] a  × 

                                             ∏  (3 ×𝑛−1
𝑖=0 2 i ) [{{(((18 × 2n) 12)  (6 × 2n−i  6)) × 

                                                                                  (6 × 2n−i  7)}  1}  

                                                                                {{(((18 × 2n)  12)  (6 × 2n−i5)) ×  

                                                                        (6 × 2n−i  6)}  1}] a  ×     

                                                    ∏  (6 × 2 i𝑛−1
𝑖=0 ) [{{(((18 × 2n) 12)  (6 × 2n−i5)) × 

                                                                                        (6 × 2n−i6)} 1}{01}]
a                 

                              =108 ∏ 2 i3𝑛−1
𝑖=0 [{108 × 22n−i 36 × 22n−2i +6 × 2n−i 126 × 2n + 41} a

                                                                                                           

                                                        {(108 × 22n−i36 × 22n−2i+ 6 × 2n−i  126 × 2n + 41)  

                                                            (108 × 22n−i  36 × 22n−2i  6 × 2n−i 108 × 2n + 41)} a

                                                        {108 × 22n−i  36 × 22n−2i   6 × 2n−i  108 × 2n + 41} a ] 

 

Theorem 2.9.3: Let NS[n] be a Nanostar Dendrimer. Then,             

 RHM2C
a ∏(NS[n]) = 

  108 ∏  2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i  + 6 × 2n−i 126 × 2n + 41]

a2
                            

                         [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

  {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a2
 

                           [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41]
a2
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 Proof:  RHM2C
a ∏ (NS[n]) = ∏ [(𝑐(𝑢)  1)(𝑐(𝑣)  1)]𝑒=𝑢𝑣∈𝐸(NS[n])

2𝑎
  

                                      = ∏  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}  

                                                                                (6 × 2n−i  7)}  1}{0  1}] a2   

                                           ∏  (3 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  6)}× 

                                                                                                               (6 × 2n−i  7)}  1} 

                                                                    {{{((18 × 2n)  12)  (6 × 2n−i  5)}× 

                                                                                                         (6 × 2n−i  6)}  1}] a2  + 

                                             ∏  (6 × 2 i𝑛−1
𝑖=0 ) [{{{((18 × 2n) 12)  (6 × 2n−i  5)}× 

                                                                            (6 × 2n−i  6)}  1}{0  1}] a2  

                            = 108 ∏  2 i𝑛−1
𝑖=0 [108 × 22n−i  36 × 22n−2i + 6 × 2n−i 126× 2n + 41] a2  ×  

                                                               [{108 × 22n−i  36 × 22n−2i + 6 × 2n−i  126× 2n + 41} 

                                                         {108 × 22n−i  36 × 22n−2i  6 × 2n−i  108 × 2n + 41}] a2 × 

                                                          [108 × 22n−i   36 × 22n−2i  6× 2n−i  108× 2n + 41] a2   

Example: 1 

For the Nanostar Dendrimer Dn for n=1, we shall compute the indices.(Refer Fig 1) 

Number of edges 

e = 𝑢𝑣 

cutting number of end vertices (c(𝑢), c(𝑣)) 

 

3 × 20 

 

3 × 21 

 

3 × 21 

3 × 21 

{(3(19× 2𝑛−1 − 13) 2
, ((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13))×

 (19 × 2𝑛−1 − 13 − 1)} 

{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

 (19 × 2𝑛−1 − 13 − 1), 0}  

(0, 0) 

{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13) + 5) × 

 (19 × 2𝑛−1 − 13 − 6), 0}  
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                         M1C[D1] = ∑  (𝑐(𝑢) + 𝑐(𝑣))𝑢𝑣∈𝐸(Dn)  

                          = (3× 20) [(3(19× 2𝑛−1  13) 2
 ((57× 2𝑛−1  38) − (19 × 2𝑛−1 − 13)) ×

                                                (19 × 2𝑛−1 − 13 − 1)]  

                  (3 × 21) [((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                 (19 × 2𝑛−1 −  13 − 1)  0]  

                                    (3 × 21) [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13) 5) × 

                                                           (19 ×  2𝑛−1 –13− 6)  0]  

                           = (3 × 2 0 )[173] + (3 × 21)[65] + (3 × 21)[0] = 909. 
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CHAPTER 3 

VERTEX BASED CUTTING NUMBER 

TOPOLOGICAL INDICES OF NANOSTAR 

DENDRIMER NS[n] 
 

 In this chapter, we calculate First Zagreb vertex cutting number index, F-vertex 

cutting number index, Y-index vertex cutting number index, Inverse Degree vertex cutting 

number index, Modified Zagreb vertex cutting number index, Zeroth-order general Randic 

vertex cutting number index, Reduced first Zagreb vertex cutting number index, Reduced 

F-index and Reduced modified first Zagreb vertex cutting number indices of G.  Also we 

define multiplicative and polynomial indices of a graph G. Here we introduced new indices 

on cutting number namely 

(i)  First Zagreb, F-index and Y-index vertex cutting number indices of G, as                         

                                  M1VC(G) =∑  [c(u)u∈ V(G) ] 2
       (3.1.1) 

                        FVC(G) = ∑  [c(u)u∈ V(G) ] 3
      (3.1.2) 

                        YVC(G) = ∑  u∈ V(G) [c(u)] 4                            (3.1.3) 

(ii) Inverse Degree index, Modified Zagreb and Zeroth-order general Randic vertex 

cutting number indices of G are defined as                                               

   IDVC (G) = ∑  u∈ V(G) [
1

c(u)
]                              (3.1.4) 

   m M1VC  (G)  = ∑  u∈V(G) [
1

c(u)2
]                                  (3.1.5) 

                                    O R VC
 (G) = ∑  u∈ V(G) [c(u)]

 
                           (3.1.6) 
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(iii) Reduced first Zagreb,  Reduced F-index and  Reduced modified first Zagreb vertex 

cutting number indices of G are defined as    

RM1VC (G) = ∑  (c(u)1)2
u∈ V(G)                             (3.1.7) 

RFVC (G) = ∑  u∈ V(G) (c(u)1)3                              (3.1.8) 

   m RM1VC (G) = ∑  u∈ V(G)  [
1

(c(u)1)2
]                            (3.1.9) 

 Evaluate cutting topological indices of this Nanostar, we required number of 

vertices and cutting number of their end vertices. This is given in the Table (2)                                                                                                                      

𝐓𝐡𝐞 𝐍𝐚𝐧𝐨𝐬𝐭𝐚𝐫 𝐃𝐞𝐧𝐝𝐫𝐢𝐦𝐞𝐫 𝐍𝐒[𝐧]                       

Number of 

vertices 
Cutting number 

2n-1× 3 × 5 

2n-1 × 3 

  0 

  [(18 × 2n) − 12) −6] × 5 

2n-2 × 3 2
 

2n-1 × 3 

2n-2 × 3 

  0 

  [(18 × 2n) − 12) −7] × 6 

  [(18 × 2n) − 12) −18] × 17 

2n-3 × 3 2
 

2n-2 × 3 

2n-3 × 3 

   0 

  [(18 × 2n) − 12) −19] × 18 

  [(18 × 2n) − 12) −42] × 41 

. 

. 

. 

. 

. 

. 

2i × 3 2
 

2i × 3 

2i × 3 

  0 

[(18 × 2n) − (6 × 2n−i − 5)] × (6 × 2n−i − 6) 

[(18 × 2n) − (6 × 2n−i − 6)] × (6 × 2n−i − 7) 

2 0  × 3 2 2 0  × 3 

2 0  × 3 

   

  0 

[(18 × 2n) − (6 × 2n−i − 5)] × (6 × 2n−i − 6) 

[(18 × 2n) − (6 × 2n−i − 6)] × (6 × 2n−i − 7) 

3 

3 

  0 

[(18 × 2n) − (6 × 2n−i − 5)] × (6 × 2n−i − 6) 

Total number of 

vertices 

18 × 2n –  12 

Table (2) 
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3.1  First Zagreb, F-index and Y-index vertex based cutting number topological 

indices of Nanostar Dendrimer NS[n] 

In this section, we introduced new indices of First Zagreb, F-index and Y-index 

vertex based cutting number topological indices. 

Theorem 3.1.1: Let NS[n] be a Nanostar Dendrimer. Then 

 M1VC(NS[n]) = 3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]
2  +            

                          3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]
2

  

 

Proof:  M1VC (NS[n]) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n]) ] 2
 

                  = ∑ (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n) 12)  ((6 × 2n−i)  5)} × ((6 × 2n−i)  6)] 2  + 

                      ∑ (𝑛−1
𝑖=0 2 i × 3)[{((18 × 2n) 12)  ((6 × 2n−i)  6)} × ((6 × 2n−i)  7)]

2
 

        M1VC(NS[n]) =3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖 36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]
2

 +                      

                                3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]
2

    

 

Theorem 3.1.2: Let NS[n] be a Nanostar Dendrimer. Then, 

FVC(NS[n]) = 3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]
3
+                      

                      3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]
3
 

 

Proof: FVC(NS[n]) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n]) ] 3
 

                   = ∑  (2 i × 3𝑛−1
𝑖=0 ) [{((18 × 2n) 12)  ((6 × 2n−i) 5)} × ((6 × 2n−i)  6)] 3 + 

                      ∑  (𝑛−1
𝑖=0 2 i × 3)[{((18 × 2n) 12)  ((6 × 2n−i) 6)} ×((6 × 2n−i)  7)]3   

 FVC(NS[n])= 3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]
3
+                      

                      3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]
3
  

 

Theorem 3.1.3: Let NS[n] be a Nanostar Dendrimer. Then, 

YVC(NS[n]) = 3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖 36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 42]4 +                      

                       3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖 36 × 22𝑛−2𝑖 + 6 × 2𝑛−𝑖  126 × 2𝑛 + 42]4  
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Proof: YVC(NS[n]) = ∑  𝑢∈ 𝑉(NS[n]) [𝑐(𝑢)] 4          

                   =∑  (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n)  12)  ((6 × 2n−i) 5)}  × ((6 × 2n−i)  6)]4  + 

                      ∑  (𝑛−1
𝑖=0 2 i × 3)[{((18 × 2n)  12)  ((6 × 2n−i) 6)}  × ((6 × 2n−i)  7)]4   

         YVC(NS[n]) = 3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 42]4+                      

                    3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2𝑛−𝑖  126 × 2𝑛 + 42] 4   

 

3.2  Inverse Degree index, Modified Zagreb and Zeroth-order general Randic 

vertex based cutting number topological indices of Nanostar Dendrimer NS[n]             

       In this section, we calculated new indices of Inverse Degree index, Modified Zagreb 

and Zeroth-order general Randic vertex based cutting number topological indices. 

Theorem 3.2.1: Let NS[n] be a  Nanostar Dendrimer. Then, 

      IDVC(NS[n]) =3∑  𝑛−1
𝑖=0 2 i  [

1

108×22𝑛−𝑖 36×22𝑛−2𝑖    6 ×2n−i  108×2𝑛+42
] +  

                                  3 ∑  𝑛−1
𝑖=0 2 i

 [
1

108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42
] 

 

Proof:  IDVC(NS[n]) = ∑  𝑢∈ 𝑉(NS[n]) [
1

𝑐(𝑢)
]         

                                 = ∑  (2 i × 3)𝑛−1
𝑖=0   [

1

[{((18 × 2n)  12)  ((6 ×2n−i)  5)} × ((6 ×2n−i)  6)]
] + 

                                    ∑  (2 i × 3)𝑛−1
𝑖=0  [

1

[{((18 × 2n)  12)  ((6 ×2n−i)  6)} × ((6 ×2n−i)  7)]
]     

           IDVC(NS[n]) =3∑  𝑛−1
𝑖=0 2 i  [

1

 108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖    6 × 2n−i  108 × 2𝑛 + 42
] +  

                                      3 ∑  𝑛−1
𝑖=0 2 i [

1

108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42
]                               

 

Theorem 3.2.2: Let NS[n] be a Nanostar Dendrimer. Then, 

       m M1VC (NS[n])  = 3∑  𝑛−1
𝑖=0 2 i  [

1

 [108×22𝑛−𝑖 36×22𝑛−2𝑖    6 ×2n−i  108×2𝑛+42]
2
] +  

                                        3 ∑  𝑛−1
𝑖=0 2 i [

1

  [108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42]
2
] 
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Proof: m M1VC (NS[n]) = ∑  [
1

(C(V))
2
]𝑢∈𝑉(NS[n])  

                                 = ∑  (2 i × 3)𝑛−1
𝑖=0 [

1

[{((18 × 2n)  12)  ((6 ×2n−i)  5)} × ((6 ×2n−i)  6)]
2
]  + 

                                    ∑  (2 i × 3)𝑛−1
𝑖=0  [

1

[{((18 × 2n)  12)  ((6 ×2n−i)  6)} × ((6 ×2n−i)  7)]
2
]      

    m M1VC  (NS[n]) = 3∑  𝑛−1
𝑖=0 2 i  [

1

 [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖    6 × 2n−i  108 × 2𝑛 + 42]
2
] +  

                                      3 ∑  𝑛−1
𝑖=0 2 i [

1

 [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]
2

 

] 

 

Theorem 3.2.3: Let NS[n] be a Nanostar Dendrimer. Then, 

O R VC(NS[n]) =3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]

 
+                 

                           3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]

 
  

 

Proof:  ORVC
 (NS[n]) = ∑  𝑢∈ 𝑉(NS[n]) [𝑐(𝑢)]

 
                                                          

                   =∑ (2 i𝑛−1
𝑖=0 × 3)[{((18 × 2n)  12)  ((6 × 2n−i)  5)} × ((6 × 2n−i)  6) ] + 

                     ∑ (2 i𝑛−1
𝑖=0 × 3)[{((18 × 2n)  12)  ((6 × 2n−i)  6)} × ((6 × 2n−i)  7)]  

     ORV(NS[n]) =3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42]

 
+                      

                             3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42]

 
 

 

3.3    Reduced first Zagreb, Reduced F-index and Reduced modified first Zagreb 

vertex based cutting number topological indices of Nanostar Dendrimer NS[n] 

In this section, we calculated new indices of Reduced first Zagreb, Reduced F-index 

and  Reduced modified first Zagreb vertex based cutting number topological indices. 
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Theorem 3.3.1: Let NS[n] be a  Nanostar Dendrimer. Then, 

RM1VC(NS[n])  = 3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 41]
2

 + 

                               3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41]
2

 

 

Proof: RM1VC(NS[n]) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n])   1] 2
 

         = ∑  (2 i × 3𝑛−1
𝑖=0 )[{{((18 × 2n)  12)  ((6 × 2n−i) 5)} × ((6 × 2n−i) 6) }  1] 2  + 

            ∑  (2 i × 3𝑛−1
𝑖=0 )[{{((18 × 2n)  12)  ((6 × 2n−i) 6)} × ((6 × 2n−i)  7)}  1]

2
 

   RM1VC(NS[n]) = 3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 41]
2

 +                      

                                3∑  𝑛−1
𝑖=0 2 i

[108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41]
2

               

 

Theorem 3.3.2: Let NS[n] be a Nanostar Dendrimer. Then, 

  RFVC(NS[n])  = 3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 41]3 + 

                            3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2𝑛−𝑖  126 × 2𝑛 + 41]3 

 

Proof: RFVC(NS[n]) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n])   1]3 

     = ∑  (2 i × 3𝑛−1
𝑖=0 ) [{{((18 × 2𝑛)  12)  ((6 × 2𝑛−𝑖) 5)}  ×  ((6 × 2𝑛−𝑖) 6) }  1]3 + 

        ∑  (2 i × 3𝑛−1
𝑖=0 )[{{((18 × 2𝑛)  12)  ((6 × 2𝑛−𝑖) 6)}  × ((6 × 2𝑛−𝑖)  7)}  1]3 

    RFVC(NS[n])= 3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 41]3 +                      

                            3∑  𝑛−1
𝑖=0 2 i [108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2𝑛−𝑖  126 × 2𝑛 + 41]3                

 

Theorem 3.3.3: Let NS[n] be a  Nanostar Dendrimer. Then, 

  m RM1VC (NS[n])=3∑  𝑛−1
𝑖=0 2 i [

1

 [108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2n−i  108×2𝑛+41]
2

 

] + 

                             3∑  𝑛−1
𝑖=0 2 i [

1

 [108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41]
2

 

] 
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Proof:   m RM1VC (NS[n]) = ∑ [
1

(𝑐(𝑢) 1)
2
] 𝑢∈ 𝑉(NS[n])   

                                    = ∑  (2 i × 3𝑛−1
𝑖=0 ) [

1

[{{((18×2n)  12)  ((6 ×2n−i) 5)} × ((6 ×2n−i) 6) }  1]
2
] + 

                                       ∑  (2 i × 3𝑛−1
𝑖=0 ) [

1

[{{((18×2n)  12)  ((6 ×2n−i) 6)} × ((6 ×2n−i) 7) }  1]
2
]                                  

           m RM1VC (NS[n]) = 3∑  𝑛−1
𝑖=0 2 i [

1

[108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2n−i  108×2𝑛+41]
2
] +                      

                                          3∑  𝑛−1
𝑖=0 2 i [

1

[108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41]
2
]            

 

3.4  Multiplicative of first Zagreb, F-index and Y-index vertex based cutting 

number topological indices of Nanostar Dendrimer  NS[n] 

In this section, we compute Multiplicative of First Zagreb, F-index and Y-index 

vertex based cutting number topological indices. 

Theorem 3.4.1: Let NS[n] be a Nanostar Dendrimer. Then, 

      M1VC∏(NS[n])=9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42) 2

 

                                                 (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42) 2 ] 

 

Proof: M1VC∏(NS[n]) = ∏ [𝑐(𝑢)]𝑢∈𝑉(NS[n]) 
2

 

                   = ∏ (2 i𝑛−1
𝑖=0 × 3)[{((18 × 2n)  12)  ((6 × 2n−i)  5)} × ((6 × 2n−i)  6)]

2  × 

                      ∏ (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n)  12)  ((6 × 2n−i)  6)} × ((6 × 2n−i)  7)] 2

 

     M1VC∏(NS[n]) =9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42) 2

          

                                              (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42) 2 ] 

 

Theorem 3.4.2: Let NS[n] be a Nanostar Dendrimer. Then, 

  FVC∏(NS[n])  = 9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)

3
 

                                             (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42) 3
]      
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Proof: FVC∏(NS[n]) = ∏  [𝑐(𝑢)]𝑢∈𝑉(NS[n])
3
 

                      = ∏ (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n)12)  ((6 × 2n−i)  5)} × ((6 × 2n−i)  6)]3  × 

                         ∏ (2 i × 3𝑛−1
𝑖=0 ) [{((18 × 2n)  12)  ((6 × 2n−i)  6)} × ((6 × 2n−i)  7)]3   

        FVC∏(NS[n])  = 9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)

3
  

                                                 (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42) 3
]   

 

Theorem 3.4.3: Let NS[n] be a Nanostar Dendrimer. Then, 

  YVC∏(NS[n])  = 9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)4  

                                             (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)4] 

 

Proof:  YVC∏(NS[n]) = ∏ [𝑐(𝑢)] 4𝑢∈𝑉(NS[n])         

                = ∏ (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n)  12)  ((6 × 2n−i)  5)}  ×  ((6 × 2n−i)  6)]4  × 

                   ∏ (2 i × 3𝑛−1
𝑖=0 )[{((18 × 2n)  12)  ((6 × 2n−i)  6)}  ×  ((6 × 2n−i)  7)]4   

               = 9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 42)4  

                                      (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)4]  

 

3.5  Multiplicative of Inverse Degree index, Modified Zagreb and Zeroth-order          

general Randic vertex based cutting number topological indices of Nanostar  

Dendrimer NS[n]             

In this section, we introduced new indices namely, multiplicative of Inverse Degree 

Index, Modified Zagreb, Zeroth-order general Randic vertex based cutting number 

topological indices. 

Theorem 3.5.1: Let NS[n] be a Nanostar Dendrimer. Then, 

             IDVC∏(NS[n])=9 ∏ 2 i2𝑛−1
𝑖=0  [

(
1

108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42
) 

(
1

108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42
)
]

 

    

Proof: IDVC∏(NS[n]) = ∏  [
1

𝐶(𝑢)
]
 

𝑢∈𝑉(NS[n])                                       

                                =  ∏ (2 i × 3𝑛−1 
𝑖=0 ) [

1

{(((18×2n)  12)  ((6 ×2n−i)  5)) × ((6 ×2n−i)  6)}
]
 

× 
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                                     ∏  (2 i × 3𝑛−1
𝑖=0 ) [

1

{(((18×2n)  12)  ((6 ×2n−i)  6)) × ((6 ×2n−i)  7)}
]
 

      

          IDVC∏(NS[n]) = 9 ∏ 2 i2𝑛−1
𝑖=0  [

(
1

108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42
) 

(
1

108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42
)
]

 

    

 

 

Theorem 3.5.2: Let NS[n] be a Nanostar Dendrimer. Then, 

      m M1VC∏(NS[n]) = 9 ∏ 2 i2𝑛−1
𝑖=0

[
 
 
 
 (

1

(108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42) 
2
)

(
1

(108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42)
2
)
]
 
 
 
 

  

Proof: m M1VC∏(NS[n]) = ∏ [
1

(𝐶(𝑢))2
]𝑢∈𝑉(NS[n])   

                                       = ∏  (2 i × 3𝑛−1
𝑖=0 )  [

1

{(((18×2n)  12)  ((6 ×2n−i)  5)) × ((6 ×2n−i)  6)}
2
] × 

                                          ∏ (2 i × 3𝑛−1 
𝑖=0 ) [

1

{(((18×2n)  12)  ((6 ×2n−i)  6)) × ((6 ×2n−i)  7)}
2
]     

            m M1VC∏(NS[n]) = 9 ∏ 2 i2𝑛−1
𝑖=0

[
 
 
 
 (

1

(108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42) 
2
)

(
1

(108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42)
2
)
]
 
 
 
 

    

 

Theorem 3.5.3: Let NS[n] be a  Nanostar Dendrimer. Then, 

     ORVC∏(NS[n]) =9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)  

                                                      (108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)] 

 

Proof:  ORvc∏(NS[n])  = ∏  [𝑐(𝑢)]
 

𝑢∈𝑉(NS[n])                                                           

                  = ∏ (2 i × 3𝑛−1
𝑖=0 ){(((18 × 2n)  12)  ((6 × 2n−i) 5))  × ((6 × 2n−i) 6)} × 

                     ∏ (2 i × 3𝑛−1
𝑖=0 ){(((18 × 2n)  12)  ((6 × 2n−i) 6))  ×  ((6 × 2n−i) 7)}  

                   =9 ∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)  

                                               (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)] 
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3.6  Multiplicative of Reduced first Zagreb, Reduced F- index and Reduced 

modified first Zagreb vertex based cutting number topological indices of  

Nanostar Dendrimer NS[n] 

In this section, we introduced Multiplicative of new indices namely, Reduced first 

Zagreb,  Reduced F-index and  Reduced modified first Zagreb vertex based cutting number 

topological indices. 

Theorem 3.6.1: Let NS[n] be a Nanostar Dendrimer. Then, 

 RM1VC∏(NS[n]) =9∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 41)

2
 +                    

                                                 (108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41)
2

]  

 

Proof: RM1VC∏(NS[n]) =  ∏ (𝑐(𝑢)  1)𝑢∈𝑉(NS[n]) 
2

 

       = ∏  (2 i𝑛−1
𝑖=0 × 3) [{(((18 × 2n) 12)  ((6 × 2n−i)  5)) × ((6 × 2n−i)  6)}  1] 2  × 

          ∏  (2 i𝑛−1
𝑖=0 × 3) [{(((18 × 2n)  12)  ((6 × 2n−i)  6)) × ((6 × 2n−i)  7)}  1]

2
 

  RM1VC∏(NS[n]) =9∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 6 × 2n−i  108 × 2𝑛 + 41)

2
 +                    

                                                (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41)
2

] 

 

Theorem 3.6.2: Let NS[n] be a Nanostar Dendrimer. Then, 

 RFVC∏(NS[n]) =9∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2𝑛−𝑖  108 × 2𝑛 + 41)3

 ×                   

                                             (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 +  6 × 2𝑛−𝑖  126 × 2𝑛 + 41)3]  

 

Proof: RFVC∏(NS[n]) =  ∏ (𝑐(𝑢)  1)3
𝑢∈𝑉(NS[n])  

       =∏  (2 i𝑛−1
𝑖=0 × 3) [{(((18 × 2𝑛) 12)  ((6 × 2𝑛−𝑖)  5))  ×  ((6 × 2𝑛−𝑖)  6)}  1]3 × 

         ∏  (2 i𝑛−1
𝑖=0 × 3) [{(((18 × 2𝑛) 12)  ((6 × 2𝑛−𝑖)  6))  × ((6 × 2𝑛−𝑖)  7)}  1]3  

  RFVC∏(NS[n]) =9∏ 2 i2𝑛−1
𝑖=0 [(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 6 × 2𝑛−𝑖  108 × 2𝑛 + 41) 

3 ×                    

                                              (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 +  6 × 2𝑛−𝑖  126 × 2𝑛 + 41)3] 
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Theorem 3.6.3: Let NS[n] be a Nanostar Dendrimer. Then, 

 mRM1VC
∏(NS[n]) =9∏ 2 i2𝑛−1

𝑖=0

[
 
 
 
 (

1

(108×22𝑛−𝑖  36×22𝑛−2𝑖 6 ×2n−i  108×2𝑛+41)
2
)

(
1

 (108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41)
2
)
]
 
 
 
 

 

 

Proof: mRM1VC
∏(NS[n]) = ∏  𝑢∈𝑉(NS[n]) [

1

(𝑐(𝑢)1)2
] 

                       = ∏  (2 i𝑛−1
𝑖=0 × 3) [

1

 [{(((18×2𝑛) 12)  ((6 ×2𝑛−𝑖)  5)) × ((6 ×2𝑛−𝑖)  6)}  1]
2
]× 

                          ∏  (2 i𝑛−1
𝑖=0 × 3) [

1

[{(((18×2n)  12) ((6 ×2n−i) 6)) ×((6 ×2n−i)  7)} 1]
2
] 

  RM1VC∏(NS[n]) = 9∏ 2 i2𝑛−1
𝑖=0

[
 
 
 
 (

1

(108×22𝑛−𝑖  36×22𝑛−2𝑖 6 ×2n−i  108×2𝑛+41)
2
)

(
1

 (108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41)
2
)
]
 
 
 
 

 

 

3.7  Polynomial of First Zagreb, F-index and Y-index vertex based cutting number 

topological indices of Nanostar Dendrimer NS[n] 

In this section, we introduced polynomial of new indices namely, First Zagreb, F-

index and Y-index vertex based cutting number topological indices. 

Theorem 3.7.1: Let NS[n] be a  Nanostar Dendrimer. Then, 

M1VC(NS[n], 𝑥) =  3 ∑ 2 i𝑛−1
𝑖=0 𝑥 (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)

2

+        

                                  3 ∑ 2 i𝑛−1
𝑖=0  𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)

2

 

 

Proof:  M1VC(NS[n], 𝑥) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n]) ] 2
 

                                   =  ∑ (2 i × 3𝑛
𝑖=1 ) 𝑥[{((18 × 2n)  12) ((6 ×2n−i)  5)} × ((6 ×2n−i)  6)]

2
 + 

                                       ∑ (2 i × 3𝑛
𝑖=1 ) 𝑥 [{((18 × 2n)  12)  ((6 ×2n−i)  6)} × ((6 ×2n−i)  7)]

2

                                               

          M1VC(NS[n], 𝑥) = 3∑ 2 i𝑛−1
𝑖=0  𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)

2

+ 

                                       3∑ 2 i𝑛−1
𝑖=0  𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)

2
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Theorem 3.7.2: Let NS[n] be a Nanostar Dendrimer. Then, 

           FVC(NS[n], 𝑥) = 3 ∑ 2 i𝑛−1
𝑖=0 𝑥 [(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 ×2n−i  108 × 2𝑛+42)]

3

+     

                                           3 ∑ 2 i𝑛−1
𝑖=0  𝑥[ (108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛+42)]

3

 

 

Proof: FVC(NS[n], 𝑥) = ∑  [𝑐(𝑢)𝑢∈ 𝑉(NS[n]) ] 3
 

                                  =  ∑ (2 i × 3𝑛−1
𝑖=0 ) 𝑥  [{((18×2n)  12)  ((6 ×2n−i)  5)} × ((6 ×2n−i)  6)]

3
 + 

                                       ∑ (2 i × 3𝑛−1
𝑖=0 ) 𝑥[{((18×2n)  12)  ((6 ×2n−i)  6)} × ((6 ×2n−i) 7)]

3
    

           FVC(NS[n], 𝑥) = 3 ∑ 2 i𝑛−1
𝑖=0  𝑥 [(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)]

3

+       

                                          3 ∑ 2 i𝑛−1
𝑖=0  𝑥[ (108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)]

3

 

 

Theorem 3.7.3: Let NS[n] be a Nanostar Dendrimer. Then, 

           YVC(NS[n], 𝑥)= 3 ∑ 2 i𝑛−1
𝑖=0 𝑥 [(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖   6 × 2n−i  108 × 2𝑛+42)]

4

+       

                                          3 ∑ 2 i𝑛−1
𝑖=0  𝑥 [(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛+42)]4 

 

Proof: YVC(NS[n], 𝑥) = ∑  𝑢∈ 𝑉(NS[n]) [𝑐(𝑢)]4 

                                  =  ∑ (2 i × 3𝑛−1
𝑖=0 ) 𝑥  [{((18×2n)  12)  ((6 ×2n−i)  5)} × ((6 ×2n−i)  6)]4  + 

                                       ∑ (2 i × 3𝑛−1
𝑖=0 ) 𝑥[{((18×2n)  12)  ((6 ×2n−i)  6)} × ((6 ×2n−i) 7)]4    

          YVC(NS[n], 𝑥) = 3 ∑ 2 i𝑛−1
𝑖=0  𝑥 [(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖   6 × 2n−i  108 × 2𝑛+42)]

4

+       

                                         3 ∑ 2 i𝑛−1
𝑖=0  𝑥[(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)]4 

3.8  Polynomial of Inverse Degree index, Modified Zagreb and Zeroth-order 

general Randic vertex based cutting number topological indices of Nanostar 

Dendrimer NS[n] 

In this section, we introduced polynomial of new indices, Inverse Degree index, 

Modified Zagreb, Zeroth-order general Randic vertex based cutting number topological 

indices. 
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Theorem 3.8.1: Let NS[n] be a  Nanostar Dendrimer. Then, 

     IDVC(NS[n], 𝑥)=3∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)
]+      

                                    3 ∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)
] 

 

Proof:  IDVC(NS[n], 𝑥) = ∑  𝑥
[

1

𝐶(𝑢)
]

𝑢∈ 𝑉(NS[n])      

                                    = ∑  (2 i × 3𝑛−1
𝑖=0 )  𝑥

[
1

[{((18×2n)  12)   ((6 ×2n−i)  5)} × ((6 ×2n−i)   6)]
] +

                    

                            ∑  (2 i × 3𝑛−1
𝑖=0 )  𝑥

[
1

[{((18×2n)  12)   ((6 ×2n−i)  6)} × ((6 ×2n−i)   7)]
]
                                  

    IDVC(NS[n], 𝑥)= 3 ∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 ×2n−i  108 × 2𝑛 + 42)
] +      

                                    3 ∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)
] 

 

Theorem 3.8.2: Let NS[n] be a  Nanostar Dendrimer. Then, 

     M1VC
m (NS[n], 𝑥) = 3 ∑ 2 i𝑛−1

𝑖=0 [
1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 42)
2
]+      

                                          3 ∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)
2
] 

 

Proof: M1VC
m  (NS[n], 𝑥) = ∑  𝑢∈𝑉(NS[n])  𝑥

[
1

(𝐶(𝑢))2
]
 

                                  =∑  (2 i × 3𝑛−1
𝑖=0 )  𝑥

[
1

[{((18×2n)  12)   ((6 ×2n−i)  5)} × ((6 ×2n−i)   6)]
2

] +

                    

   ∑  (2 i × 3𝑛−1
𝑖=0 )  𝑥

[
1

[{((18×2n)  12)   ((6 ×2n−i)  6)} × ((6 ×2n−i)   7)]
2

]

                                  

    M1VC
m (NS[n], 𝑥)= 3 ∑ 2 i𝑛−1

𝑖=0 [
1

(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 ×2n−i  108 × 2𝑛 + 42)
2
] +      

                                        3 ∑ 2 i𝑛−1
𝑖=0 [

1

(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 42)
2
] 
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Theorem 3.8.3: Let NS[n] be a  Nanostar Dendrimer. Then, 

   ORVC(NS[n], 𝑥) = 3 ∑ 2 i𝑛
𝑖=1  𝑥(108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42)



+  

                                 3∑ 2 i𝑛
𝑖=1  𝑥(108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42)                 

Proof:  ORVC(NS[n], 𝑥) = ∑  𝑥[𝑐(𝑢)]
 

𝑢∈ 𝑉(NS[n])                                                           

                                     =  ∑ (2 i × 3𝑛
𝑖=1 ) 𝑥[{((18×2n)  12)  ((6×2

in
) 5)} × ((6×2

in
) 6) ]   + 

                                         ∑ (2 i × 3𝑛
𝑖=1 ) 𝑥[{((18×2n)  12)  ((6×2

in
) 6)} × ((6×2

in
) 7)]                                          

       ORVC(NS[n], 𝑥)=   3 ∑ 2 i𝑛
𝑖=1 𝑥(108×22𝑛−𝑖 36×22𝑛−2𝑖6 ×2n−i108×2𝑛+42)



+  

        3∑ 2 i𝑛
𝑖=1 𝑥(108×22𝑛−𝑖 36×22𝑛−2𝑖+6 ×2n−i126×2𝑛+42)



   

 

3.9  Polynomial of Reduced first Zagreb, Reduced F-index and the Reduced 

modified first Zagreb vertex based cutting number topological indices of 

Nanostar Dendrimer NS[n] 

In this section, we introduced polynomial of new indices namely, Reduced first 

Zagreb, Reduced F-index and  Reduced modified first Zagreb vertex based cutting number 

topological indices. 

Theorem 3.9.1: Let NS[n] be a Nanostar Dendrimer. Then, 

      RM1VC(NS[n], 𝑥) = 3 ∑ 2 i𝑛−1
𝑖=0 𝑥(108 × 22𝑛−𝑖  36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 41)

2

+          

                                           3 ∑ 2 i𝑛−1
𝑖=0 𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41)

2

    

 

Proof:  RM1VC(NS[n], 𝑥) = ∑  𝑥[ 𝑐(𝑢) 1 ]
2

              𝑢∈ 𝑉(NS[n])   

                                  = ∑ (𝑛−1
𝑖=0 2 i × 3) 𝑥[ [{((18 × 2n)  12)  ((6 ×2n−i)   5)} × ((6 ×2n−i)  6)]  1]

2

  + 

                                     ∑ (2 i × 3𝑛−1
𝑖=0 ) 𝑥[[{((18×2n)  12)  ((6 ×2n−i)  6)} ×((6 ×2n−i)  7)]  1]

2

  

       RM1VC(NS[n], 𝑥)= 3 ∑ 2 i𝑛−1
𝑖=0 𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖  6 × 2n−i  108 × 2𝑛 + 41)

2

+          

                                           3 ∑ 2 i𝑛−1
𝑖=0 𝑥(108 × 22𝑛−𝑖   36 × 22𝑛−2𝑖 + 6 × 2n−i  126 × 2𝑛 + 41)

2
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Theorem 3.9.2: Let NS[n] be a  Nanostar Dendrimer. Then, 

  RFVC(NS[n], 𝑥) = 3∑  𝑛−1
𝑖=0 2 i 𝑥[108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2𝑛−𝑖  108×2𝑛+41]

3

 + 

                               3∑  𝑛−1
𝑖=0 2 i 𝑥[108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2𝑛−𝑖  126×2𝑛+41]

3
 

 

Proof: RFVC(NS[n], 𝑥) = ∑  𝑥[ 𝑐(𝑢) 1 ]3              𝑢∈ 𝑉(NS[n])                                

                                     = ∑  (2 i × 3𝑛−1
𝑖=0 )𝑥[{{((18×2𝑛)  12)  ((6 ×2𝑛−𝑖) 5)} × ((6 ×2𝑛−𝑖) 6) }  1]3   + 

                                        ∑  (2 i × 3𝑛−1
𝑖=0 )𝑥[{{((18×2𝑛)  12)  ((6 ×2𝑛−𝑖) 6)} × ((6 ×2𝑛−𝑖)  7)}  1]

3
 

         RFVC(NS[n], 𝑥)  = 3∑  𝑛−1
𝑖=0 2 i 𝑥[108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2𝑛−𝑖  108×2𝑛+41]

3

 +                      

   3∑  𝑛−1
𝑖=0 2 i 𝑥[108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2𝑛−𝑖  126×2𝑛+41]

3
              

 

Theorem 3.9.3: Let NS[n] be a  Nanostar Dendrimer. Then, 

m RM1VC(NS[n], 𝑥)= 3∑  𝑛−1
𝑖=0 2 i

 𝑥

[
1

 [108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2n−i  108×2𝑛+41]
2

 

] +

  

                                   3∑  𝑛−1
𝑖=0 2 i

 𝑥

[
1

 [108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41]
2

 

]

 

 

Proof: m RM1VC(NS[n], 𝑥) = ∑  𝑥

[
1

(𝑐(𝑢) 1)
2

]

 𝑢∈ 𝑉(NS[n])   

                                    = ∑  (2 i × 3𝑛−1
𝑖=0 ) 𝑥

[
1

[{{((18×2n)  12)  ((6 ×2n−i) 5)} × ((6 ×2n−i) 6) }  1]
2

]

 + 

                                       ∑  (2 i × 3𝑛−1
𝑖=0 )𝑥

[
1

[{{((18×2n)  12)  ((6 ×2n−i) 6)} × ((6 ×2n−i) 7) }  1]
2

]

                                  

         m RM1VC(NS[n], 𝑥) = 3∑  𝑛−1
𝑖=0 2 i

𝑥

[
1

(108×22𝑛−𝑖  36×22𝑛−2𝑖  6 ×2n−i  108×2𝑛+41)
2

]

 +                      

                                            3∑  𝑛−1
𝑖=0 2 i

𝑥

[
1

(108×22𝑛−𝑖  36×22𝑛−2𝑖+6 ×2n−i  126×2𝑛+41)
2

]
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CHAPTER 4 

EDGE BASED CUTTING NUMBER TOPOLOGICAL 

INDICES OF NANOSTAR DENDRIMER Dn 
 

 In this chapter, we define First, Second, Third, Fourth and Fifth cutting number 

Indices, SK, SK1 and SK2 cutting number Indices and Nano-Zagreb, sum Nano-Zagreb 

cutting number indices of a graph G. Here we introduced new indices on cutting number 

namely 

(i) First, Second, Third, Fourth and Fifth cutting number indices as, 

 M1C(G) = ∑ [𝑢𝑣∈𝐸(G) 𝑐(𝑢) + 𝑐(𝑣)] 

 M2C(G) = ∑  [𝑢𝑣∈𝐸(G) 𝑐(𝑢)𝑐(𝑣)] 

       M3C(G) = ∑  𝑐(𝑢)   𝑐(𝑣)  𝑢𝑣∈𝐸(G)  

       M4C(G) =  ∑ 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(G)     

             M5C(G) =  ∑ 𝑐(𝑣)[𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(G)    

(ii) SK, SK1 and SK2 cutting number indices are defined as, 

        SKC(G) =   ∑  [ 
𝑐(𝑢)+𝑐(𝑣)

2
] 𝑢𝑣∈𝐸(𝐺)            

   SK1C(G) =  ∑   𝑢𝑣∈𝐸(G) [
𝑐(𝑢)𝑐(𝑣)

2
] 

   SK2C(G) =   ∑  [ 
𝑐(𝑢)+𝑐(𝑣)

2
] 2  𝑢𝑣∈𝐸(G)     

(iii)       Nano-Zagreb and sum Nano-Zagreb cutting number indices are defined as, 

                  NZC(G) =  ∑ [𝑐 2 (𝑢) −  𝑐 2 (𝑣)]𝑢𝑣∈𝐸(G)   

   NZC(G) =  ∑  [𝑐 2 (𝑢) −  𝑐 2 (𝑣)]𝑢𝑣∈𝐸(G) 
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 Consider the Nanostar Dendrimer Dn, where n is the defining parameter as illustrated 

in Fig. 4.1 & 4.2. The number of vertices in Nanostar Dendrimer Dn  is equal to  | V(Dn) =57 

× 2n-1   12 and the number of edges is | E(Dn)  =  33 × 2n   45. 

 To Evaluate cutting topological indices of this Nanostar Dendrimer Dn, we 

required  number of edge and cutting number of their end vertices. This is given in the 

table (3). 

 

Fig. 4.1 Nanostar Dendrimer Dn for n = 1. 

 

Fig. 4.2 Nanostar Dendrimer Dn for n = 2. 
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The Nanostar Dendrimer Dn 

Number of 

edges 

 e = uv 

cutting number of end vertices (c(u), c(v)) 

 

3 × 20 

 

3 × 21 

3 × 21 

3 × 21 

[(3(19 × 2𝑛−1 − 13) 2
, ((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × (19 ×

2𝑛−1 − 13 − 1)] 

[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1), 0] 

(0, 0) 

[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13) + 5) × (19 × 2𝑛−1 − 13 − 6), 0] 

. 

. 

. 

. 

. 

. 

3 × 2𝑖−2 

 

3 × 2𝑖−1 

 

3 × 2𝑖−1 

3 × 2𝑖−1 

3 × 2𝑖−2 

 

 

 

3 × 2𝑖−1 

 

 

3 × 2𝑖  

 3 × 2𝑖 

 3 × 2𝑖 

 

[((57 × 2𝑛−1  38)  (19 × 2𝑛−(i−1)  13)  5) × (19× 2𝑛−(i−1)  13  6), 

((57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1)  13)  6) × (19× 2𝑛−(i−1)  13  7)]                  

[((57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1) 13)  6) × (19× 2𝑛−(i−1) − 13  7), 0]                  

 

(0, 0)                                         

[((57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1)  13)  11) × (2 (19 × 2𝑛−i − 13)  1), 0]                  

[((57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1)  13)  11) × (2 (19 × 2𝑛−i − 13)  1), 

((57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1)  13)  12) × (2(19 × 2𝑛−i −
13)  (19 × 2𝑛−i − 13)2] 

[(57 × 2𝑛−1   38)  (19 × 2𝑛−(i−1) 13)  12) × (2(19 × 2𝑛−i − 13) + 

(19 × 2𝑛−i − 13)2, ((57 × 2𝑛−1   38)  (19 × 2𝑛−i 13)) × (19 ×
2𝑛−i 13  1)] 

[((57 × 2𝑛−1   38)  (19 × 2𝑛−i 13)) × (19 × 2𝑛−i  13  1), 0] 

(0, 0) 

[((57× 2𝑛−1   38)  (19× 2𝑛−i 13)  5) × (19 × 2𝑛−i   13  6), 0] 

 

. 

. 

. 

. 

. 

. 

3 × 2𝑛−2 

 

3 × 2𝑛−1 

[((57 × 2𝑛−1  38)  (19 × 2𝑛 − (n−1)  13)   5) × (19 × 2𝑛−(n−1) 13 6), 

((57 × 2𝑛−1   38)  (19 × 2𝑛 − (n−1)  13)  6) × (19 × 2𝑛−(n−1) 13 7)]                  
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Table (3) 

4.1  First, Second, Third, Fourth and Fifth Zagreb cutting number topological 

indices of Nanostar Dendrimer Dn 

In this section, we compute First, Second, Third, Fourth and Fifth Zagreb cutting 

number topological indices of Nanostar Dendrimer Dn in the following theorems. 

Theorem 4.1.1: Let Dn be the Nanostar Dendrimer. Then, 

            M1C[Dn] = [
48735

4
] × 𝑛 × 22𝑛  − [

254277

8
] × 22𝑛 +  [

190989

4
] × 2𝑛 − 16182. 

 

Proof: From table (3), we derive the first Zagreb index of the Nanostar Dendrimer Dn as                             

           follows: 

                M1C[Dn] =  ∑ (𝑐(𝑢) + 𝑐(𝑣))𝑢𝑣∈𝐸(Dn)   

                              = (3 × 20) [{(3(19× 2𝑛−1  13) 2 }  {((57 × 2𝑛−1  38) − 

                                                (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}]  

                        (3 × 21) [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                        (19 × 2𝑛−1 − 13 − 1)}  0]  

 

3 × 2𝑛−1 

3 × 2𝑛−1 

 

3 × 2𝑛−2 

 

 

 

3 × 2𝑛−1 

 

 

3 × 2𝑛 

3 × 2𝑛 

3 × 2𝑛 

 

[((57 × 2𝑛−1   38)  (19 × 2𝑛 − (n−1)  13)  6) × (19 × 2𝑛−(n−1) − 13  7), 

0]                  

(0, 0)                                         

[((57 × 2𝑛−1   38)  (19 × 2𝑛−(n−1)  13)  11) × (2 (19 × 2𝑛−n − 13)  1), 

0]                  

 

[((57 × 2𝑛−1   38)  (19 × 2𝑛−(n−1)  13)  11) × (2 (19 × 2𝑛−n − 13)  1), 

((57 × 2𝑛−1   38)  (19 × 2𝑛−(n−1)  13)  12) × (2 (19 × 2𝑛−n −
13)  (19 × 2𝑛−n − 13)2] 

[(57 × 2𝑛−1   38)  (19 × 2𝑛−(n−1)  13)  12) × (2 (19 × 2𝑛−n − 13) + 

(19 × 2𝑛−n − 13)2, ((57 × 2𝑛−1   38)  (19 × 2𝑛−n  13)) × (19×
2𝑛−n  13  1)]\ 

[((57 × 2𝑛−1   38)  (19 × 2𝑛−n  13)) × (19× 2𝑛−n  13  1), 0] 

(0, 0) 

[((57× 2𝑛−1   38)  (19× 2𝑛−n  13)  5) × (19 × 2𝑛−n  13  6), 0] 

Total 

Number of  

Edges 

33 × 2n   45. 
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                                       (3 × 21) [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) ×

                                                          (19 × 2𝑛−1 – 13 − 6)}   0]  

                                        3 ∑ 2𝑖−2𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)5) ×             

                                                                (19 × 2𝑛−(i−1) − 13 − 6)}+{((57× 2𝑛−1 − 38) − 

                                                                (19 ×  2𝑛−(i−1) − 13)6) × (19 × 2𝑛−(i−1) − 13 − 7)}]  

                                    3 ∑ 2𝑖−1𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

                  (19 × 2𝑛−(i−1) − 13 − 7)}   0]  

                                        3 ∑ 2𝑖−1𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−(i−1) − 13)  1)} + 0]  

                                        3 ∑ 2𝑖−2𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                               (2(19 × 2𝑛−i − 13) +1)}+{((57 × 2𝑛−1 − 38) − 

                                                               (19 × 2𝑛−(i−1) − 13)   12) × (2(19 × 2𝑛−i − 13))    

                                                        (19 × 2𝑛−i − 13) 2 }] 

                                        3 ∑ 2𝑖−1𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                                2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13) 2 }   

                                                        {((57× 2𝑛−1 − 38) − (19 ×  2𝑛−i − 13) × 

                                                                (19 × 2𝑛−i − 13 − 1)}]  

                                        3 ∑ 2𝑖  [𝑛
𝑖=2 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × 

                                                           (19 × 2𝑛−i − 13 − 1)}  0]  

                                    3∑ 2𝑖  [𝑛
𝑖=2 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                            (19 × 2𝑛−i − 13 − 6)}  0]                   

   After simplification, we get 

                   M1C[Dn] = [
48735

4
] × 𝑛 × 22𝑛  − [

254277

8
] × 22𝑛 + [

190989

4
] × 2𝑛 − 16182. 

 

Theorem 4.1.2: Let Dn be the Nanostar Dendrimer. Then, 

            M2C[Dn] = [
116116011

112
 ] × 24𝑛  + [

61493823

16
 ] × 23𝑛   − [

86236725

8
 ] × 22𝑛  + [

103542435

14
 ] ×

                                2𝑛   + [
9178425

4
 ] × 𝑛 × 22𝑛   − 3333474 × 𝑛 × 23𝑛–  1497900. 
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Proof: From table (3), we derive the second Zagreb index of the Nanostar Dendrimer Dn                                      

           as follows: 

M2C[Dn] =  ∑  (𝑐(𝑢) 𝑐(𝑣))𝑢𝑣∈𝐸(Dn)   

              =  (3 × 20) [{(3(19× 2𝑛−1  13) 2 } × ((57 × 2𝑛−1  38) − 

                                         (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)]  

                           (3 × 21) [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                            (19 × 2𝑛−1 − 13 − 1) × 0]  

                                           (3 × 21) [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                             (19 × 2𝑛−1 – 13−6) × 0]   

                                          3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  5) ×             

                                                                  (19 × 2𝑛−(i−1) − 13 − 6)} × {((57 × 2𝑛−1 − 38) − 

                                                          (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}]  

                                         3 ∑ 2𝑖−1𝑛
𝑖=2  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

                                                                 (19 × 2𝑛−(i−1) − 13 − 7) × 0]   

                                         3 ∑ 2𝑖−1𝑛
𝑖=2  [((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−i − 13)  1) × 0]  

                                        3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                               (2(19 × 2𝑛−i − 13) +1} × {((57 × 2𝑛−1 − 38) − 

                                                               (19 × 2𝑛−(i−1) − 13)  12) × (2(19 × 2𝑛−i − 13)    

                                                               (19 × 2𝑛−i − 13)2}]  

                                        3 ∑ 2𝑖−1𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                                2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13) 2 } × 

                                                        {((57× 2𝑛−1 − 38) − (19 ×  2𝑛−i − 13) × 

                                                                (19 × 2𝑛−i − 13 − 1)}]  

                                       3 ∑ 2𝑖  [𝑛
𝑖=2 ((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                (19 × 2𝑛−i − 13 − 1) × 0]  

                                   3∑ 2𝑖  [𝑛
𝑖=2 ((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                            (19 × 2𝑛−i − 13 − 6) × 0]                   
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After simplification, we obtain  

         M2C[Dn] = [
116116011

112
 ] × 24𝑛 + [

61493823

16
 ] × 23𝑛   − [

86236725

8
 ] × 22𝑛  +  [

103542435

14
 ] ×  2𝑛   +

                                       [
9178425

4
 ] × 𝑛 × 22𝑛   − 3333474 × 𝑛 ×  23𝑛–  1497900. 

 

Theorem 4.1.3: Let Dn be the Nanostar Dendrimer. Then,      

            M3C[Dn] = [
29241

4
] × 𝑛 × 22𝑛  570 × 𝑛 × 2𝑛  − [

153843

8
] × 22𝑛 + [

111639

4
] × 2𝑛  −

                                    8760. 

 

Proof: From table (3), we derive the third Zagreb index of the Nanostar Dendrimer Dn as                             

           follows: 

            M3C[Dn] =  ∑  𝑐(𝑢)   𝑐(𝑣)  𝑢𝑣∈𝐸(Dn)  

                          = (3 × 20)  [(3(19 × 2𝑛−1  13) 2 − ((57 × 2𝑛−1  38) − 

                                               (19 ×  2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)]   

                    (3 × 21)  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                    (19 × 2𝑛−1 −  13 − 1) − 0]    

                                   (3 × 21)  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                                    (19 × 2𝑛−1 – 13 − 6) −0]   

                                    3 ∑ 2𝑖−2𝑛
𝑖=2   [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) ×             

                                                             (19 × 2𝑛−(i−1) − 13 − 6)}−{((57 × 2𝑛−1 − 38) −

                                                              (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}]  

                                   3 ∑ 2𝑖−1𝑛
𝑖=2    [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×           

                                                      (19 × 2𝑛−(i−1) − 13 − 7) − 0]   

                                    3 ∑ 2𝑖−1𝑛
𝑖=2   [((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  11) ×             

                                                            (2(19 × 2𝑛−i − 13)  1) − 0]  

                                    3 ∑ 2𝑖−2𝑛
𝑖=2   [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                            (2(19 × 2𝑛−i − 13) + 1} − {((57 × 2𝑛−1 − 38) − 

                                                      (19 × 2𝑛−(i−1) − 13)  12)  × (2(19 × 2𝑛−i − 13)   

                                                             (19 × 2𝑛−i − 13)2}]  

                                       3 ∑ 2𝑖−1𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                              2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)
2
} −  
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                                                       {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) 

                                                               (19 × 2𝑛−i − 13 − 1)}]   

                                       3 ∑ 2𝑖     [𝑛
𝑖=2 ((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                            (19 × 2𝑛−i − 13 − 1) − 0]   

                                  3∑ 2𝑖   [𝑛
𝑖=2 ((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×  

                                                           (19 × 2𝑛−i − 13 − 6) − 0]                    

  After some calculation, we get    

      M3C[Dn] = [
29241

4
] × 𝑛 × 22𝑛  570 × 𝑛 × 2𝑛  − [

153843

8
] × 22𝑛 + [

111639

4
] × 2𝑛  − 8760. 

 

Theorem 4.1.4: Let Dn be the Nanostar Dendrimer. Then, 

    M4C[Dn] = [
4119186168

896
] × 24𝑛 − [

189906577

16
] × 23𝑛 − [

238905981

8
] × 22𝑛 +[

446809616

14
] × 2𝑛 −

                         6272547. 

 

 Proof: From table (3), we derive the fourth Zagreb index of the Nanostar Dendrimer Dn                             

            as follows: 

            M4C[Dn] =  ∑ 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(Dn)     

                           = (3 × 20) [(3(19 × 2𝑛−1  13) 2

 {3(19 × 2𝑛−1  13) 2

   

                                               ((57 × 2𝑛−1  38) − (19 ×  2𝑛−1 − 13)) × 

                                               (19 × 2𝑛−1 − 13 − 1)}]  

                              (3 × 21) [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                              (19 × 2𝑛−1 − 13 − 1)}  

                                             {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) ×  

                                              (19 × 2𝑛−1 − 13 − 1) + 0}] 

                              (3 × 21) [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                             ((19 × 2𝑛−1 − 13) − 6)} 

                                             {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13) 5) × 

                                                   ((19 × 2𝑛−1 − 13) − 6)  0}]  

                            3 ∑ 2𝑖−2𝑛
𝑖=2   [{((57× 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  5) ×             

                                                        (19 × 2𝑛−(i−1) − 13) − 6)}{((57× 2𝑛−1 − 38) − 
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                                                        (19 ×  2𝑛−(i−1) − 13)  5) × (19 × 2𝑛−(i−1) − 13 − 6)                        

                                                         ((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×

                                                         (19 × 2𝑛−(i−1) − 13 − 7)}] 

                                  3 ∑ 2𝑖−1𝑛
𝑖=2   [{((57 × 2𝑛−1 − 38) − (19 ×  2𝑛−(i−1) − 13)  6) ×             

                                                          (19 ×  2𝑛−(i−1) − 13 − 7)}{((57 × 2𝑛−1 − 38) − 

                                                         (19 × 2𝑛−(i−1) − 13)   6) × (19 ×  2𝑛−(i−1) − 13 − 7) + 0}]             

                                 3 ∑ 2𝑖−1𝑛
𝑖=2  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                         (2(19 × 2𝑛−i − 13)  1){((57 × 2𝑛−1 − 38) −

                                                        (19 × 2𝑛−(i−1) − 13)  11) × (2(19 × 2𝑛−i − 13))  1) + 0}]  

                                 3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                         (2(19 × 2𝑛−i − 13) +1)} {{((57 × 2𝑛−1 − 38) −

                                                        (19 × 2𝑛−(i−1) − 13)  11) × (2(19 × 2𝑛−i − 13) + 1)} + 

                                                         {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×  

                                                         2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)2}}]   

                                3 ∑ 2𝑖−1𝑛
𝑖=2  [{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  12) ×             

                                                        2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)2} 

                                                         {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  12) × 

                                                          2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)2}   

                                                         {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) ×          

                                                          (19 × 2𝑛−i − 13 − 1)}}]  

                              3 ∑ 2𝑖  [𝑛
𝑖=2 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i − 13 − 1)} 

                                                 (57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                            (19 × 2𝑛−i − 13 − 1) 0}]   

                            3 ∑ 2𝑖[𝑛
𝑖=2 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                 (19 × 2𝑛−i − 13 − 6)} {((57 × 2𝑛−1 − 38) −  

                                            (19 × 2𝑛−i − 13)  5) × (19 × 2𝑛−i −  13 − 6) 0}]                      

  

After a bit calculation, we get 

            M4C[Dn]= [
4 119186168

896
] × 24𝑛 − [

189906577

16
] × 23𝑛 − [

238905981

8
] × 22𝑛+[

446809616

14
] ×

                                   2𝑛 −   6272547. 
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Theorem 4.1.5: Let Dn be the Nanostar Dendrimer. Then, 

    M5C[Dn]=  [
423412929

224
 ] × 24𝑛 + [

111579685

16
 ] × 23𝑛 − [

160540215

8
 ] × 22𝑛 + [

399550415

28
 ] ×

                           2𝑛 + [
18087183

4
 ] × 𝑛 × 22𝑛 −  197790 × 𝑛 × 2𝑛  − 6111369 × 𝑛 × 23𝑛  −

                            3069747.                     

 

 Proof: From table (3), we compute the fifth Zagreb index of the Nanostar Dendrimer Dn                        

            as follows: 

             M5C[Dn] =  ∑ 𝑐(𝑣)[𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(Dn)    

                       = (3 × 20) [{((57 × 2𝑛−1  38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}  

                                               {3(19 × 2𝑛−1  13) 2  ((57 × 2𝑛−1  38) − (19 ×  2𝑛−1 − 13)) × 

                                               (19 × 2𝑛−1 − 13 − 1)}] + 

                      = 3∑ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × 

                                                 (19 × 2𝑛−(i−1) − 13 − 7)}    

                                                 {(((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) × 

                                                  (19 × 2𝑛−(i−1) − 13 − 6)) + 

                                               (((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × 

                                                  (19 × 2𝑛−(i−1) − 13 − 7))}] 

                            3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×

                                                    (2(19 × 2𝑛−i − 13) (19 × 2𝑛−i − 13)2} 

                                                    {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                     (2(19 × 2𝑛−i − 13) +1} + {((57× 2𝑛−1 − 38) − 

                                               (19 × 2𝑛−(i−1) − 13)  12) × (2(19 × 2𝑛−i − 13)   

                                                      (19 × 2𝑛−i − 13)2}]  

                             3 ∑ 2𝑖−1𝑛
𝑖=2 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) ×  

                                                  (19 × 2𝑛−i − 13 − 1)} 

                                                   {(((57× 2𝑛−1 − 38 − (19 × 2𝑛−(i−1) − 13)  12) × 

                                                   2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)2) {((57 × 2𝑛−1 − 38) −

                                                    (19 × 2𝑛−i − 13) ×   (19 × 2𝑛−i − 3 − 1)} 

 

 After simplification,we get   

 M5C[Dn]=  [
423412929

224
 ] × 24𝑛 + [

111579685

16
 ] × 23𝑛 − [

160540215

8
 ] × 22𝑛 + [

399550415

28
 ] ×

 2𝑛 + [
18087183

4
 ] × 𝑛 × 22𝑛 −  197790 × 𝑛 × 2𝑛  − 6111369 × 𝑛 × 23𝑛  −  3069747. 
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4.2  SK, SK1 and SK2 cutting number topological indices of Nanostar Dendrimer Dn                 

In this section, we calculate SK, SK1 and SK2 cutting number topological indices of 

Nanostar Dendrimer Dn in the following theorems. 

Theorem 4.2.1: Let Dn be the Nanostar Dendrimer. Then,       

 SKC[Dn] = [
48735

8
] × 𝑛 × 22𝑛  − [

254277

16
] × 22𝑛 + [

190989

8
] × 2𝑛 − 8091.                                

Proof: From table (3), the SK index of the Nanostar Dendrimer Dn , can be written as                             

           SKC[Dn] =∑ [ 
𝑐(𝑢) +𝑐(𝑣)

2
]𝑢𝑣∈𝐸[Dn]   

             = (3 × 20) [
 [(3(19 × 2𝑛−1    13)

2
+ ((57 × 2𝑛−1  38) – (19× 2𝑛−1  13)) × (19 × 2𝑛−1  − 13  − 1)]

2
] +   

               (3 × 21)  [
 [((57 × 2𝑛−1  38) – (19× 2𝑛−1  13)) × (19 × 2𝑛−1  − 13  − 1) +0]

2
]   + 

                 (3 × 21)   [
[((57 × 2𝑛−1  38) – (19 × 2𝑛−1  13)+5) × (19 × 2𝑛−1  − 13  − 6) + 0]

2
]+ 

              3 ∑ 2𝑖−2𝑛
𝑖=2 [

 [((57 × 2𝑛−1  38) – (19 × 2𝑛−(i−1)   13) + 5) × (19 × 2𝑛−(i−1) – 13 – 6) +

((57 × 2𝑛−1  38) – (19 × 2𝑛−(i−1)   13) + 6) × (19 × 2𝑛−(i−1) – 13 −7)]

2 
]  +    

                3 ∑ 2𝑖−1 [
[((57 × 2𝑛−1  38) − (19×2𝑛−(i−1)   13) + 6) × (19 × 2𝑛−(i−1) – 13 −7)  + 0] 

2
]𝑛

𝑖=2  + 

                  3 ∑ 2𝑖−1𝑛
𝑖=2 [

[((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 11) × (2(19 × 2𝑛−(i−1) – 13) +1)) 

+ 0]

2
]  + 

                  3 ∑ 2𝑖−2𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) − (19 × 2𝑛−(i−1) – 13)  + 11) × (2(19 × 2𝑛−(i−1) – 13) +1)) +

((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 12) × 2(19×2𝑛−i – 13)+ (19 × 2𝑛−i − 13)
2
]  

2
] + 

                  3 ∑ 2𝑖−1𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 12) ×  2 (19×2𝑛−i – 13) + (19 × 2𝑛−i − 13)
2
 + 

((57 × 2𝑛−1  38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i – 13 − 1) ]

2
]+ 

                     3 ∑ 2𝑖 [
 [((57 × 2𝑛−1  38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i – 13 − 1) + 0]

2
]     +            

  

𝑛
𝑖=2                                                      

                 3 ∑  2𝑖  [
[((57 × 2𝑛−1  38) − (19 × 2𝑛−1 − 13) + 5) × (19 × 2𝑛−i – 13 − 6) + 0]

2
] 𝑛

𝑖=2    
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 After simplification, we obtain 

        SKC[Dn] = [
48735

8
] × 𝑛 × 22𝑛  − [

254277

16
] × 22𝑛 + [

190989

8
] × 2𝑛 − 8091. 

 

Theorem 4.2.2: Let Dn be the Nanostar Dendrimer. Then, 

       SK1C[Dn]  =  [
116116011

224
 ] × 24𝑛 + [

61493823

32
 ] × 23𝑛 − [

86236725

16
 ] × 22𝑛  + [

103542435

28
 ] ×

                                2𝑛   + [
9178425

8
 ] × 𝑛 × 22𝑛   − 1666737 × 𝑛 × 23𝑛–  748950. 

 

Proof: From table (3), SK1 index of the Nanostar Dendrimer Dn , can be written as 

           SK1C[Dn] =  ∑ [
𝐶(𝑢)𝐶(𝑣)

2
]𝑢𝑣∈𝐸[Dn]  

      = (3 × 20 ) [
 [(3(19 × 2𝑛−1  13)

2
× ((57 × 2𝑛−1  38) – (19 × 2𝑛−1 – 13))  × (19 × 2𝑛−1 – 13 – 1)]

2
] +   

     3 ∑ 2𝑖−2𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) − (19 × 2𝑛−(i−1) – 13 + 5) × (19 × 2𝑛−(i−1) – 13 – 6) ×

((57 × 2𝑛−1  38)  − (19 × 2𝑛−(i−1) – 13 + 6) × (19 × 2𝑛−(i−1) – 13 −7)]

2
] +          

     3 ∑ 2𝑖−2𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) − (19 × 2𝑛−(i−1) – 13)  + 11) × (2(19 × 2𝑛−(i−1) – 13) +1)) ×

((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 12) × 2(19×2𝑛−i – 13)+ (19 × 2𝑛−i − 13)
2
]  

2
] + 

   3 ∑ 2𝑖−1𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) − (19 × 2𝑛−(i−1) – 13+ 12) × 2(19 × 2𝑛−i  − 13) + (19 × 2𝑛−i − 13)
2
 ×

((57 × 2𝑛−1  38) − (19 × 2𝑛−i − 13))× (19 × 2𝑛−i – 13 − 1)]

2
] 

After some calculation, we get 

       SK1C[Dn]  =  [
116116011

224
 ] × 24𝑛 + [

61493823

32
 ] × 23𝑛 − [

86236725

16
 ] × 22𝑛  + [

103542435

28
 ] ×

                                2𝑛   + [
9178425

8
 ] × 𝑛 × 22𝑛   − 1666737 × 𝑛 × 23𝑛–  748950. 

 

Theorem 4.2.3: Let Dn be the Nanostar Dendrimer. Then, 

   SK2C[Dn] =  [
2375100225

64
] × 𝑛2 × 24𝑛  − [

24784379190

128
] × 𝑛 × 24𝑛 + [

18615697830

64
] ×

 𝑛 × 23𝑛 − [
788629770

8
] × 𝑛 × 22𝑛  +  [

64656792729

256
] × 24𝑛 − [

97128219906

128
] ×    23𝑛  +

 [
44706218949

64
] × 22𝑛 − [

3090583998

8
] × 2𝑛  +  65464281. 
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Proof: From table (3), SK2 index of the Nanostar Dendrimer Dn , can be written as 

                SK2C[Dn] =  ∑  [
𝑐(𝑢) +𝑐(𝑣)

2
]
2

𝑢𝑣∈𝐸[Dn]                                                                                 

           = (3 × 20)  [
 [(3(19 × 2𝑛−1    13)

2
+ ((57 × 2𝑛−1  38) – (19× 2𝑛−1  13)) × (19 × 2𝑛−1  − 13  − 1)]

2
]

2

+

                (3 × 21)  [
[((57 × 2𝑛−1  38) – (19× 2𝑛−1  13)) × (19 × 2𝑛−1  − 13  − 1)+0]

2
]
2

   + 

               (3 × 21)   [
[((57 × 2𝑛−1  38) – (19× 2𝑛−1  13) + 5) × (19 × 2𝑛−1  − 13  − 6)+0]

2
]
2

+ 

            3 ∑ 2𝑖−2𝑛
𝑖=2 [

 [((57 × 2𝑛−1  38) – (19× 2𝑛−(i−1)  13) + 5) × (19 × 2𝑛−(i−1) – 13 – 6)+

((57 × 2𝑛−1  38) – (19× 2𝑛−(i−1)  13) + 6) × (19 × 2𝑛−(i−1) – 13 −7)]

2 
]

2

   +

             3 ∑ 2𝑖−1 [
[((57 × 2𝑛−1  38) − (19× 2𝑛−(i−1)  13) + 6) × (19 × 2𝑛−(i−1) – 13 −7)  + 0] 

2
]
2

𝑛
𝑖=2  + 

            3 ∑ 2𝑖−1𝑛
𝑖=2   [

[((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 11) × (2(19 × 2𝑛−i – 13) +1)) 

+ 0]

2
]

2

+ 

       3 ∑ 2𝑖−2𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 11)  × (2(19 × 2𝑛−i – 13) +1))+

((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 12) ×  2(19×2𝑛−i – 13)+ (19 × 2𝑛−i − 13)2]  

2
]

2

+ 

       3 ∑ 2𝑖−1𝑛
𝑖=2  [

[((57 × 2𝑛−1  38) −  (19 × 2𝑛−(i−1) – 13) + 12) × 2(19×2𝑛−i – 13) + (19 × 2𝑛−i − 13)2 + 

((57 × 2𝑛−1  38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i – 13 − 1) ]

2
]

2

+ 

       3 ∑ 2𝑖   [
 [((57 × 2𝑛−1  38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i – 13 − 1) + 0]

2
]
2

    +          
  

𝑛
𝑖=2                                                             6

           3 ∑  2𝑖   [
[((57 × 2𝑛−1  38) − (19 × 2𝑛−1 − 13) + 5) × (19 × 2𝑛−i – 13 − 6) + 0]

2
]
2

 

   
 

         

𝑛
𝑖=2    

   

 After a bit calculation, we get 

     SK2C[Dn] =   [
2375100225

64
] × 𝑛2 × 24𝑛  − [

24784379190

128
] × 𝑛 × 24𝑛 + [

18615697830

64
] ×

  𝑛 × 23𝑛 − [
788629770

8
] × 𝑛 × 22𝑛 + [

64656792729

256
] × 24𝑛 − [

97128219906

128
] ×  23𝑛 + 

[
44706218949

64
] × 22𝑛 − [

3090583998

8
] × 2𝑛 + 65464281 
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4.3  Nano-Zagreb and sum Nano-Zagreb cutting number topological indices of 

Nanostar Dendrimer Dn  

  Theorem 4.3.1: Let Dn be the Nanostar Dendrimer. Then, 

               NZC(Dn) = [
606383613

224
] × 24𝑛 + [

178533994

16
] × 23𝑛 − [

220107354

8
] × 22𝑛  +  [

415733777

28
] × 

2𝑛 − 8889264 × 𝑛 × 23𝑛 + 395580 × 𝑛 × 2𝑛 + [
9074457

2
]  × 𝑛 × 22𝑛 . 

Proof: From table (3), we compute the Nano-Zagreb index of the Nanostar Dendrimer Dn                                     

           as follows: 

               NZC(Dn) = ∑ (𝑐 2 (𝑢) −  𝑐 2 (𝑣))𝑢𝑣∈𝐸(Dn)   

                        = (3 × 20){{(3(19× 2𝑛−1  13) 2 } 2 − {((57× 2𝑛−1  38) − 

                                          (19 ×  2𝑛−1 −  13)) × (19 × 2𝑛−1 − 13 − 1)} 2 }                    

                                (3 × 21){{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                           (19 × 2𝑛−1 −  13 − 1)} 2 − 0 2 }                        

                                (3 × 21) {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                        (19 ×  2𝑛−1 –13−6) } 2 − 0 2 }  

                                   3 ∑ 2𝑖−2𝑛
𝑖=2  {{((57× 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  5) ×  

                                                            (19 × 2𝑛−(i−1) − 13 − 6)}
2 –{((57× 2𝑛−1 − 38) − 

                                                            (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}
2 }  

                                3 ∑ 2𝑖−1𝑛
𝑖=2 {{((57× 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  6) ×  

                                                            (19 × 2𝑛−(i−1) − 13 − 7)} 2 − 0 2 }            

                               3 ∑ 2𝑖−1𝑛
𝑖=2 {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × 

                                                           (2(19 × 2𝑛−(i−1) − 13)  1)}
2  − 0 2 }             

                                   3 ∑ 2𝑖−2𝑛
𝑖=2  {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × 

                                                           (2(19 × 2𝑛−i − 13) + 1)}
2  − {((57× 2𝑛−1 − 38) −        

                                                           (19 × 2𝑛−(i−1) −  13)12) × (2(19 × 2𝑛−i − 13)   

                                                            (19 × 2𝑛−i − 13)2}
2
} + 
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                                    3 ∑ 2𝑖−1𝑛
𝑖=2  {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)12) ×  

                                                           2(19 × 2𝑛−i − 13)}+(19 × 2𝑛−i − 13)2} 2 −  

                                                    {((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×          

                                                            (19 × 2𝑛−i − 13 − 1)} 2 }+                    

                                   3 ∑ 2𝑖𝑛
𝑖=2   {{((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                        (19 × 2𝑛−i − 13 −  1)} 2 −  0 2 }  

                              3∑ 2𝑖   {{𝑛
𝑖=2 ((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×  

                                                        (19 × 2𝑛−i − 13 −  6)} 2 −  0 2 }                      

 

After simplification, we get 

      NZC(Dn) =  [
606383613

224
] × 24𝑛 + [

178533994

16
] × 23𝑛 − [

220107354

8
] × 22𝑛 + [

415733777

28
] ×

                            2𝑛 –  8889264 × 𝑛 × 23𝑛 + 395580 ×  𝑛 × 2𝑛 + [
9074457

2
]  ×  𝑛 × 22𝑛 . 

Theorem 4.3.2: Let Dn be the Nanostar Dendrimer. Then, 

                NZC(G)=  3[651605 × 24𝑛−4 − 1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 −   

                                       797848 × 2𝑛−1 + 134549 ]            

                                  6[521284 × 24𝑛−4 − 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2  −   

                                     704900 × 2𝑛−1 + 122500]   + 

                                  6[521284 × 24𝑛−4 − 1591288 × 23𝑛−3 + 1763124 × 22𝑛−2 −  837520 ×

                                       2𝑛−1 + 144400]   

                                     3 ∑ 2𝑖−2𝑛
𝑖=2 [912247× 24𝑛−4𝑖 −781926 × 24𝑛−3𝑖  − 987696 ×

                                                            23𝑛−3𝑖 +1111158 × 23𝑛−2𝑖 +123462 × 23𝑛−𝑖 +262086 ×

                                                            22𝑛−2𝑖  −  851238 × 22𝑛−𝑖 +234840× 2𝑛−𝑖 +3203514 ×

                                                            22𝑛−2 −   873981× 22𝑛 + 274284 × 2𝑛 −134549]


 

                                             3 ∑ 2𝑖−1𝑛
𝑖=2 [5212840× 24𝑛−4𝑖 − 8210223 × 24𝑛−3𝑖  + [

12901779

4
] ×

                                                           24𝑛−2𝑖 − 1467826 × 23𝑛−3𝑖 +6234831 × 23𝑛−2𝑖 −

                                                           3950784 × 23𝑛−𝑖  − 2821215 × 22𝑛−2𝑖 +1494540 ×

                                                           22𝑛−𝑖 + 467780 × 2𝑛−𝑖 + 2030625× 22𝑛−2 + 714780×  

                                                    22𝑛 − 997500 × 2𝑛−1 −  905274 × 2𝑛 +401449]

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                                                3 ∑ 2𝑖𝑛
𝑖=2 [2345778 × 24𝑛−4𝑖−2 + 260642 × 24𝑛−4𝑖 −781926 ×

                                                          24𝑛−3𝑖  +164616× 23𝑛−3𝑖 + 432117× 23𝑛−2𝑖 − 432117 ×

                                                          23𝑛−𝑖 − 2345778 ×  23𝑛−𝑖−2 – 483018 × 22𝑛−2𝑖 +

                                                          977949 × 22𝑛−𝑖 −160740× 2𝑛−𝑖 +1172889× 22𝑛−2 + 

                                                  159201× 22𝑛 − 690840 × 2𝑛 + 266900]                                                                                                                                                                                                                         

 

Proof: From table (3), we compute the sum Nano-Zagreb index of the Nanostar Dendrimer                                  

           Dn as follows: 

                  NZC(G) =  ∑  (𝑐 2 (𝑢) −  𝑐 2 (𝑣))𝑢𝑣∈𝐸(𝐺) 
   

                                 = (3 × 20)[{(3(19× 2𝑛−1  13) 2 } 2 − {((57× 2𝑛−1  38) − 

                                                        (19 × 2𝑛−1 −  13)) × (19 × 2𝑛−1 − 13 − 1)} 2 ]                      

                                          (3 × 21)[{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                   (19 × 2𝑛−1 − 13 − 1)} 2 − 0 2 ]        

                                     (3 × 21)[{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                    (19 ×  2𝑛−1 –13−6) } 2 − 0 2 ]    

                                        3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) ×  

                                                                (19 × 2𝑛−(i−1) − 13 − 6)}
2  – {((57× 2𝑛−1 − 38) − 

                                                   (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}
2 ]              

                                   3 ∑ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  6) ×  

                                                                (19 × 2𝑛−(i−1) − 13 − 7)} 2 − 0 2 ]               

                                     3 ∑ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × 

                                                                (2(19 × 2𝑛−(i−1) − 13)  1)} 2  − 0 2 ]               

                                         3 ∑ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × 

                                                                 (2(19 × 2𝑛−i − 13) + 1)}
2 −{((57× 2𝑛−1 − 38) −                                                                                                               

                                                                 (19 × 2𝑛−(i−1) − 13) 12) × (2(19 × 2𝑛−i − 13)  

                                                                  (19 × 2𝑛−i − 13) 2}
2
]


 + 

                                         3 ∑ 2𝑖−1𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)12) ×  

                                                                 2(19 × 2𝑛−i − 13)} + (19 × 2𝑛−i − 13)2} 2 −            

                                                                 {((57× 2𝑛−1 − 38) − (19 ×   2𝑛−i − 13))  × 

                                                                 (19 × 2𝑛−i − 13 − 1)}
2
]
  +        
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                                        3 ∑ 2𝑖𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                           (19 × 2𝑛−i − 13 −  1)} 2 −  0 2 ]    

                                  3∑ 2𝑖[{𝑛
𝑖=2 ((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                       (19 × 2𝑛−i − 13 −  6)} 2 −  0 2 ]               

                     After simplification, we obtain 

                               =  3[651605 × 24𝑛−4 − 1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 −   

                                 797848 × 2𝑛−1 + 134549 ]            

                                 6[521284 × 24𝑛−4 − 1454108 × 23𝑛−3  +  1519449 × 22𝑛−2  −   

                                 704900 × 2𝑛−1 + 122500]   + 

                                 6[521284 × 24𝑛−4 − 1591288 × 23𝑛−3 + 1763124 × 22𝑛−2 − 837520 ×

                                     2𝑛−1 + 144400]   

                                     3 ∑ 2𝑖−2𝑛
𝑖=2 [912247× 24𝑛−4𝑖 −781926 × 24𝑛−3𝑖  − 987696 ×

                                     23𝑛−3𝑖 +1111158 × 23𝑛−2𝑖 +123462 × 23𝑛−𝑖 +262086 × 22𝑛−2𝑖  −

                                     851238 × 22𝑛−𝑖 + 234840× 2𝑛−𝑖 + 3203514 × 22𝑛−2 − 873981× 22𝑛 +                                                                                                                                                                                                                       

                                 274284 × 2𝑛 −134549]   

                                 3∑ 2𝑖−1𝑛
𝑖=2 [5212840× 24𝑛−4𝑖 −8210223 × 24𝑛−3𝑖  + [

12901779

4
] ×  24𝑛−2𝑖 −

                                    1467826 × 23𝑛−3𝑖 +6234831 × 23𝑛−2𝑖 − 3950784 ×  23𝑛−𝑖  −2821215 ×

                                     22𝑛−2𝑖 +1494540 × 22𝑛−𝑖 +467780× 2𝑛−𝑖 +2030625× 22𝑛−2 +714780× 22𝑛                                  

                                − 997500 × 2𝑛−1 −   905274 × 2𝑛 +401449]                                                                                                                     

                                     3 ∑ 2𝑖𝑛
𝑖=2 [2345778 × 24𝑛−4𝑖−2 + 260642 × 24𝑛−4𝑖 −781926 ×

                                     24𝑛−3𝑖  +164616 ×  23𝑛−3𝑖 +432117 × 23𝑛−2𝑖 − 432117 ×

                                     23𝑛−𝑖 − 2345778 × 23𝑛−𝑖−2  − 483018 × 22𝑛−2𝑖 + 977949 ×

                                     22𝑛−𝑖 −160740 × 2𝑛−𝑖 +1172889× 22𝑛−2 +159201× 22𝑛 −                                                                                       

                                 690840 × 2𝑛 +266900]                                                                                                                                                                                                                          
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CHAPTER  5 

EDGE BASED POLYNOMIAL CUTTING NUMBER 

TOPOLOGICAL INDICES OF NANOSTAR 

DENDRIMER Dn 

 

      In this chapter, we define polynomial of First, Second, Third, Fourth and Fifth cutting 

number indices, polynomial of SK, SK1 and SK2 cutting number indices and polynomial of 

Nano-Zagreb and sum Nano-Zagreb cutting number indices of a graph G. Here we 

introduced new indices polynomial of cutting number namely 

(i) polynomial of First, Second, Third, Fourth and Fifth Zagreb cutting number indices 

as, 

 M1C (G, x) = ∑ 𝑥(𝑐(𝑢)+𝑐(𝑣))
𝑢𝑣∈𝐸(G)  

       M2C (G, x) = ∑  𝑥(𝑐(𝑢) 𝑐(𝑣))
𝑢𝑣∈𝐸(G)  

             M3C (G, x) = ∑  𝑢𝑣∈𝐸(G) 𝑥 𝑐(𝑢)   𝑐(𝑣)   

             M4C (G, x) =  ∑ 𝑥𝑐(𝑢)[(𝑐(𝑢)+𝑐(𝑣)]
𝑢𝑣∈𝐸(G)     

             M5C (G, x) =  ∑ 𝑥𝑐(𝑣)[𝑐(𝑢)+𝑐(𝑣)]
𝑢𝑣∈𝐸(G)    

(ii) polynomial of SK, SK1 and SK2 cutting number indices are defined as, 

SKC (G, x) = ∑   𝑢𝑣∈𝐸(G)  𝑥[
𝐶(𝑢)+ 𝐶(𝑣)

2
]
         

SK1C (G, x) =  ∑  𝑥[
𝐶(𝑢) × 𝐶(𝑣)

2
] 𝑢𝑣∈𝐸(G)  

SK2C (G, x) =  ∑   𝑢𝑣∈𝐸(G)   𝑥[
𝐶(𝑢)+ 𝐶(𝑣)

2
]2

 

(iii) polynomial of Nano-Zagreb and sum Nano-Zagreb cutting number indices are 

defined as, 

NZC (G, x) =  ∑ 𝑥(𝑐
2
(𝑢)− 𝑐

2
(𝑣))

𝑢𝑣∈𝐸(G)   

        NZC (G, x) =  ∑ 𝑥(𝑐
2
(𝑢)− 𝑐

2
(𝑣))  𝑢𝑣∈𝐸(G)  
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5.1  Polynomial of First, Second, Third, Fourth and Fifth Zagreb cutting number 

based topological indices of Nanostar Dendrimer Dn 

 We compute polynomial of First, Second, Third, Fourth and Fifth Zagreb cutting 

number topological indices of Nanostar Dendrimer Dn in the following theorems. 

Theorem 5.1.1: Let Dn be the Nanostar Dendrimer. Then,  

     M1C[Dn, x] = 3𝑥[1805 × 22𝑛−2   2489 × 2𝑛−1   + 857] + 

                           6𝑥[722 × 22𝑛−2   1007 × 2𝑛−1   + 350] + 

                           6𝑥[722 × 22𝑛−2   1102 × 2𝑛−1   + 380] + 

                              3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[4332 × 22𝑛−i   5415 × 22𝑛−2i  + 418 × 2𝑛−i    5130 × 2𝑛−1   + 1617] + 

                           3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2166 × 22𝑛−i   4332 × 22𝑛−2i  +247 × 2𝑛−i    4845 × 2𝑛−1   +

 3249 × 22𝑛−i−1   + 1587]  + 

                              3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166×22𝑛−i−1   722×22𝑛−2i   228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  

Proof:  using table (3), we can write the polynomial of first Zagreb Dn as follows, 

             M1C [Dn, 𝑥] =  ∑ 𝑥(𝑐(𝑢)+𝑐(𝑣))
𝑢𝑣∈𝐸(Dn)                                   

                               =  (3 × 20) 𝑥

[{(3(19 × 2𝑛−1  13)
2
}  {((57 × 2𝑛−1  38) − (19 × 2𝑛−1 −13)) ×

           (19 × 2𝑛−1 −13−1)}] + 

                                   (3 × 21) 𝑥[{((57 × 2𝑛−1 − 38) − (19×2𝑛−1 −13)) × (19×2𝑛−1 −13−1)}  0] + 

                                       (3 × 21) 𝑥[{((57 ×2𝑛−1 −38) − (19×2𝑛−1 −13)  5) × (19×2𝑛−1 – 13 − 6)}   0]  +                                                                   

                        3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) × (19 × 2𝑛−(i−1) – 13 − 6)} +

{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) −13 −7)}]  +                                          

                        3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 −7)}  0] +              

                           3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)   11) × (2 (19 × 2𝑛−i − 13)  1)} + 0] +             

                           3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

[{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) −13)   11) × (2 (19 × 2𝑛−i − 13) +1)} +

 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) × (2 (19 × 2𝑛−i−13))  

 (19 × 2𝑛−i − 13)
2
}]     +       

                        3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥 

[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) × 2 (19 × 2𝑛−i − 13) + 

(19 × 2𝑛−i − 13)
2
}  {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × 

(19 × 2𝑛−i – 13 −1)}] +                             

                           3 ∑ 2𝑖   𝑥[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i – 13 −1)}  0] +        𝑛
𝑖=2                                                                                                 

                           3 ∑ 2𝑖    𝑥[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−i − 13)  5) × (19 × 2𝑛−i – 13 − 6)}  0]  𝑛
𝑖=2    
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             After simplification, we obtain 

                           = 3𝑥[1805 × 22𝑛−2   2489 × 2𝑛−1   + 857] + 

                              6𝑥[722 × 22𝑛−2   1007 × 2𝑛−1   + 350] + 

                              6𝑥[722 × 22𝑛−2   1102 × 2𝑛−1   + 380] + 

                                  3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[4332 × 22𝑛−i   5415 × 22𝑛−2i  + 418 × 2𝑛−i   5130 × 2𝑛−1   + 1617] + 

                              3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2166 × 22𝑛−i   4332 × 22𝑛−2i  +247 × 2𝑛−i    4845 × 2𝑛−1   +

 3249 × 22𝑛−i−1   + 1587]  + 

                                3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166 × 22𝑛−i−1   722 × 22𝑛−2i   228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  

  Theorem: 5.1.2 Let Dn be the Nanostar Dendrimer. Then, 

   M2C [Dn, 𝑥] = 3𝑥[781926 × 24𝑛−4   2160585 × 23𝑛−3   + 2237478 × 22𝑛−2     1029249 × 2𝑛−1   + 177450] + 

                             3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−2i   5864445 × 24𝑛−3i  + 5802714 × 23𝑛−2i   2777895 × 23𝑛−i  + 

 3648988 × 24𝑛−4i   2210042 × 22𝑛−2i   + 1442556 × 22𝑛−i    422370 × 2𝑛   +

 308655 × 22𝑛    3806745 × 23𝑛−2i−1   452694 × 23𝑛−3i  + 211926 × 2𝑛−i  +
1055925 × 22𝑛−1    1241175 × 2𝑛−1   + 321850 ] +  

                             3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[1172889 × 24𝑛−2𝑖−1   781926 × 24𝑛−3i  + 473271 × 23𝑛−2i    1666737 × 23𝑛−i−1     

390963 × 24𝑛−3𝑖−1  + 2405343 × 22𝑛−i−1   + 390963 × 24𝑛−4i  + 226347 × 23𝑛−3i  

 105963 × 2𝑛−i  + 295659 × 22𝑛   394212 × 22𝑛−i    461643 × 2𝑛   + 177450]       

Proof: using table (3), we can write the polynomial of second Zagreb Dn as follows, 

          M2C [Dn, 𝑥] =  ∑ 𝑥(𝑐(𝑢) 𝑐(𝑣)) 𝑢𝑣∈𝐸(Dn)   

                = (3 × 20) 𝑥[{(3(19 × 2𝑛−1  13)
2
}×((57 × 2𝑛−1  38) − (19 × 2𝑛−1 −13)) ×(19 × 2𝑛−1 −13−1)] + 

                   (3 × 21) 𝑥[((57 × 2𝑛−1 − 38) −(19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 −13−1) × 0] + 

                        (3 × 21) 𝑥[((57 × 2𝑛−1 −38) − (19 × 2𝑛−1 −13)  5)×(19 × 2𝑛−1 – 13 − 6) × 0]  +  

                        3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1) −13)  5) × (19 × 2𝑛−(i−1)−13−6)}  ×

 {((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13−7)}] +              

                     3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1) – 13 −7) × 0] +          

                       3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[((57 × 2𝑛−1 − 38) − (19×2𝑛−(i−1)−13)  11) × (2(19 × 2𝑛−i − 13)  1) × 0] +                               
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                      3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥 

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  11) × (2(19 × 2𝑛−i − 13) + 1} × 

{((57 × 2𝑛−1 −38) – (19 × 2𝑛−(i−1) −13)  12) × 

(2(19 × 2𝑛−i −13)  (19 × 2𝑛−i−13)2}] +                  

                      3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  12) × 2(19 × 2𝑛−i − 13) +

(19 × 2𝑛−i − 13)
2
} × {((57 × 2𝑛−1 − 38) –(19 × 2𝑛−i − 13)) ×

(19 × 2𝑛−i − 13−1)}] +                                      

                      3 ∑ 2𝑖𝑥[((57 × 2𝑛−1 −38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i − 13−1) × 0]  𝑛
𝑖=2 + 

                    3∑ 2𝑖  𝑥[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×(19 × 2𝑛−i − 13− 6) × 0] 𝑛
𝑖=2  

        After simplification, we get 

              = 3𝑥[781926 × 24𝑛−4   2160585 × 23𝑛−3   + 2237478 × 22𝑛−2   1029249 × 2𝑛−1   + 177450] + 

               3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−2i   5864445 × 24𝑛−3i  + 5802714 × 23𝑛−2i   2777895 × 23𝑛−i  + 

 3648988 × 24𝑛−4i  2210042 × 22𝑛−2i   + 1442556 × 22𝑛−i    422370 × 2𝑛   +

 308655 × 22𝑛   3806745 × 23𝑛−2i−1   452694 × 23𝑛−3i  + 211926 × 2𝑛−i  +
1055925 × 22𝑛−1    1241175 × 2𝑛−1   + 321850 ]  + 

                                                       

             3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[1172889 × 24𝑛−2𝑖−1   781926 × 24𝑛−3i  + 473271 × 23𝑛−2i    1666737 × 23𝑛−i−1     

390963 × 24𝑛−3𝑖−1  + 2405343 × 22𝑛−i−1   + 390963 × 24𝑛−4i  + 226347 × 23𝑛−3i   

 562077 × 22𝑛−2i   105963 × 2𝑛−i  + 295659 × 22𝑛   394212 × 

22𝑛−i    461643 × 2𝑛   + 177450]     

Theorem 5.1.3: Let Dn be the Nanostar Dendrimer. Then,      

            M3C[Dn,x] = (3 × 20) 𝑥( 361 × 22𝑛−2 – 475 × 2𝑛−1 +157) + 

                                  (3 × 21)  𝑥(722 × 22𝑛−2 – 1007 × 2𝑛−1 + 350) + 

                                  (3 × 21)  𝑥(722 ×  22𝑛−2 – 1102 × 2𝑛−1 + 380) + 

                                       3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[342 × 2𝑛−i   361 × 22𝑛−2i  + 114 × 2𝑛−1    157] + 

                                   3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2166 × 22𝑛−i   3610 × 22𝑛−2i  + 665 × 2𝑛−i    3249 × 2𝑛−1   + 

1083 × 22𝑛−i−1   + 887]  + 

                                      3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166 × 22𝑛−i−1   722 × 22𝑛−2i   228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  

Proof: using table (3), we can write the polynomial of third Zagreb Dn as follows, 

           M3C [Dn, ] =  ∑  𝑢𝑣∈𝐸(Dn)   𝑥 𝑐(𝑢)   𝑐(𝑣)   

               = (3 × 20) 𝑥  [(3(19 × 2𝑛−1  13)
2
− ((57 × 2𝑛−1  38) −(19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 −13−1)]  + 

                  (3 × 21) 𝑥  [((57 × 2𝑛−1 − 38) −(19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 − 13−1)−0]  + 

                    (3 × 21) 𝑥  [((57 × 2𝑛−1 − 38) – (19 × 2𝑛−1 −13)  5) × (19 × 2𝑛−1 – 13 − 6) − 0]  + 
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                      3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) × (19 × 2𝑛−(i−1)−13−6)} −

{((57 × 2𝑛−1 − 38)− (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13−7)}] +                 

                      3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) −13)  6) × (19 × 2𝑛−(i−1)−13−7) − 0]  +       

                      3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)−13)  11) × (2(19 × 2𝑛−(i−1)−13)  1) − 0]   +                   

                      3 ∑ 2𝑖−2𝑛
𝑖=2   𝑥

 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)−13)  11) × (2(19 × 2𝑛−i − 13)+ 1} –

 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)−13)  12) ×

(2(19 × 2𝑛−i − 13)  (19 × 2𝑛−i −13)2}] +             

                                   

                      3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥

 [{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  12) × 2(19 × 2𝑛−i − 13) +  

 (19 × 2𝑛−i −13)2}−{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i −13)) × (19 × 2𝑛−i −13−1)}]  +                

                    3∑ 2𝑖  𝑥  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×( 19 × 2𝑛−i −13−1) − 0]  +        𝑛
𝑖=2                                                               

                      3 ∑ 2𝑖   𝑥  [((57 × 2𝑛−1 − 38) −(19 × 2𝑛−i −13)  5) × (19 × 2𝑛−i −13−6) − 0]   𝑛
𝑖=2  

   After some calculation, we obtain    

         M3C [Dn, 𝑥] = (3 × 20) 𝑥( 361 × 22𝑛−2 – 475 × 2𝑛−1 + 157) + 

                                (3 × 21)  𝑥(722 × 22𝑛−2 – 1007 × 2𝑛−1 + 350) + 

                                (3 × 21)  𝑥(722 × 22𝑛−2 – 1102 × 2𝑛−1 + 380) + 

                                   3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[342 × 2𝑛−i   361 × 22𝑛−2i  + 114 × 2𝑛−1    157] + 

                               3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2166 × 22𝑛−i   3610 × 22𝑛−2i  + 665 × 2𝑛−i    3249 × 2𝑛−1   + 

1083 × 22𝑛−i−1   + 887]  + 

                                  3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166 × 22𝑛−i−1   722 × 22𝑛−2i   228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  

Theorem 5.1.4: Let Dn be the Nanostar Dendrimer. Then, 

 M4C [Dn, 𝑥] = 3𝑥[1954815 × 24𝑛−4   5370597 × 23𝑛−3   +  5531964 × 22𝑛−2    2531997× 2𝑛−1   + 434499] + 

                        6𝑥[521284 × 24𝑛−4   1591288 × 23𝑛−3  + 1763124 × 22𝑛−2    837520× 2𝑛−1   + 144400] + 

                        6𝑥[521284 × 24𝑛−4   1454108 × 23𝑛−3  + 1519449 × 22𝑛−2    704900× 2𝑛−1   + 122500] + 

         3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[4691556 × 24𝑛−2i   12119853 × 24𝑛−3i  + 7819260 × 24𝑛−4i    6111369 × 23𝑛−2i−1   

 5494059 × 23𝑛−i  + 11399658 × 23𝑛−2i   1550134 × 23𝑛−3i    4142114 × 22𝑛−2i   +

 2469240 × 22𝑛−i  + 1637496 × 22𝑛    3906495 × 2𝑛−1   + 475646 × 2𝑛−i  + 588750]  + 

                                     

       3∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−2i  + 3518667 × 24𝑛−2i−1   10165038 × 24𝑛−3i   + 6769833 × 23𝑛−2i   

5494059 × 23𝑛−i  + 11399658 × 23𝑛−2i   1550134 × 23𝑛−3i    4142114 × 22𝑛−2i   +

2469240 × 22𝑛−i  +1637496 × 22𝑛    3906495 × 2𝑛−1   + 475646 × 2𝑛−i  + 588750]  + 

       3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166 × 22𝑛−i−1   722 × 22𝑛−2i    228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  
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Proof: using table (3), we can write the polynomial of Fourth Zagreb Dn as follows, 

       M4C[Dn, 𝑥] =  ∑ 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(Dn)    

              = (3 × 20) 𝑥

[(3(19 ×2𝑛−1  13)
2
{3(19 × 2𝑛−1  13)

2

  ((57 × 2𝑛−1  38)−

(19 × 2𝑛−1 − 13)) ×(19 × 2𝑛−1 −13 −1)}]  +                               

                         (3 × 21) 𝑥

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 −13−1)} 

{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 −13−1)   0}] + 

                   (3 × 21) 𝑥

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−1 −13)  5) × (19 ×2𝑛−1 – 13−6)} 

{((57 × 2𝑛−1 −38) − (19 × 2𝑛−1 −13)  5) × (19 × 2𝑛−1 – 13−6)  0}]                                                                                                

                   3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥 

[{((57 × 2𝑛−1 −38) −(19 × 2𝑛−(i−1)−13)  5) × (19 × 2𝑛−(i−1)−13−6)}×

{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  5)(19 ×2𝑛−(i−1)−13−6)

 ((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  6)×(19 × 2𝑛−(i−1)−13−7)}]   

                    3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥

[{((57 × 2𝑛−1 −38) – (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13 −7)}

{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13 −7) + 0]            

                      3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[{((57 × 2𝑛−1 − 38) – (19 × 2𝑛−(i−1)−13) 11) × (2(19 × 2𝑛−i − 13)  1)}

{((57 × 2𝑛−1 −38) − (19 ×2𝑛−(i−1)−13)  11) × (2(19 × 2𝑛−i −13)  1) + 0}] +            

                      3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

[{((57 × 2𝑛−1 − 38) − (19 ×2𝑛−(i−1)−13)  11) × (2 (19 × 2𝑛−i −13) +1)}+

{((57 × 2𝑛−1 − 38) − (19 ×2𝑛−(i−1)−13)  11) ×(2(19 × 2𝑛−i − 13) +1)+

 ((57 × 2𝑛−1 −38) – (19 ×2𝑛−(i−1)−13)  12)×2(19×2𝑛−i−13)) +(19×2𝑛−i−13)
2
}] +             

                    3∑ 2𝑖−1𝑛
𝑖=2  𝑥

[{((57 × 2𝑛−1 −38) − (19×2𝑛−(i−1)−13)  12) × 2(19×2𝑛−i−13)+(19×2𝑛−i−13)
2
}

{((57×2𝑛−1 −38)−(19×2𝑛−(i−1)−13)   12)×2(19×2𝑛−i−13) +(19×2𝑛−i−13)
2
}  +

{((57 ×2𝑛−1 −38)−(19 × 2𝑛−i −13)×(19 × 2𝑛−i − 13−1)}]           + 

                      3 ∑ 2𝑖 𝑥

[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×(19 × 2𝑛−i −13−1)

(57 × 2𝑛−1 −38)− (19 × 2𝑛−i−13))×(19 × 2𝑛−i−13−1 0}] 𝑛
𝑖=2  + 

                    3 ∑ 2𝑖  𝑥

[((57 × 2𝑛−1 −38) − (19 × 2𝑛−i −13)  5) × (19 × 2𝑛−i−13−6)

{((57 × 2𝑛−1 −38) − (19 ×2𝑛−i−13)  5)×(19 × 2𝑛−i− 13−6) 0}]       𝑛
𝑖=2                    

After an easy simplification, we get 

                =   3𝑥[1954815 × 24𝑛−4   5370597 × 23𝑛−3   + 5531964 × 22𝑛−2    2531997× 2𝑛−1   + 434499] + 

                     6𝑥[521284 × 24𝑛−4   1591288 × 23𝑛−3  + 1763124 × 22𝑛−2    837520 × 2𝑛−1   + 144400] + 

                     6𝑥[521284 × 24𝑛−4   1454108 × 23𝑛−3  + 1519449 × 22𝑛−2    704900 × 2𝑛−1   + 122500] + 

            3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[4691556 × 24𝑛−2i   12119853 × 24𝑛−3i  + 7819260 × 24𝑛−4i    6111369 × 23𝑛−2i−1   

 5494059 × 23𝑛−i  + 11399658 × 23𝑛−2i   1550134 × 23𝑛−3i    4142114 × 22𝑛−2i   +

 2469240 × 22𝑛−i  +1637496 × 22𝑛    3906495 × 2𝑛−1   + 475646 × 2𝑛−i  +588750]  +              

           3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−2i  + 3518667 × 24𝑛−2i−1   10165038× 24𝑛−3i   + 6769833 × 23𝑛−2i   

5494059 × 23𝑛−i  + 11399658 × 23𝑛−2i   1550134 × 23𝑛−3i    4142114× 22𝑛−2i   +

2469240 × 22𝑛−i  + 1637496 × 22𝑛    3906495 × 2𝑛−1   + 475646 × 2𝑛−i  + 588750]  + 

           3 ∑ 2𝑖𝑛
𝑖=2 𝑥[2166 × 22𝑛−i−1   722 × 22𝑛−2i   228 × 2𝑛−i    1881 × 2𝑛−1   + 730]  
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Theorem 5.1.5 Let Dn be the Nanostar Dendrimer. Then, 

    M5C[Dn, x] = 3𝑥[1303210 × 24𝑛−4  3614693 × 23𝑛−3 + 3756927 × 22𝑛−2 1734149 × 2𝑛−1 +299950] + 

                            3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[4691556 × 24𝑛−2i   11337927 × 24𝑛−3i   +6907013 × 24𝑛−4i   

  9156765 × 23𝑛−2i−1    5617521 × 23𝑛−i  + 11811198 × 23𝑛−2i   

562438 × 23𝑛−3i    4404200 × 22𝑛−2i   + 3320478 × 22𝑛−i  + 
633555 × 22𝑛    855570 × 2𝑛   + 4308174 × 22𝑛−2  

 2743923 × 2𝑛−1   +240806 × 2𝑛−i  +72399] + 

                            3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

[ 3518667 × 24𝑛−2i−2   781926 × 24𝑛−3i   + 535002 × 23𝑛−2i   

617310 × 23𝑛−i  + 928131 × 22𝑛−i−1   1172889 × 24𝑛−3i−1   +

377245 × 23𝑛−3i   + 521284 × 24𝑛−4i    771096 × 22𝑛−2i   252263×

 2𝑛−i  + 890226 × 22𝑛−i  + 454860 × 22𝑛    740943 × 2𝑛   +299950]  + 

                           12 + 36 (2𝑛−1  1).   

Proof: using table (3), we can write the polynomial of Fifth Zagreb Dn as follows, 

    M5C[Dn, x] =  ∑ 𝑐(𝑣)[𝑐(𝑢) + 𝑐(𝑣)]𝑢𝑣∈𝐸(Dn)    

                  = (3 × 20)𝑥

[{((57 × 2𝑛−1  38) − (19 × 2𝑛−1 −13)) × (19 × 2𝑛−1 −13−1)}{3(19 × 2𝑛−1  13)
2
 

((57 × 2𝑛−1  38)− (19 × 2𝑛−1 −13)) ×(19 ×2𝑛−1 −13−1)}] +

                        (3 × 21) 𝑥0 + (3 × 21) 𝑥0  + 

3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13−7)}

 {((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  5) × (19 × 2𝑛−(i−1)−13−6) +

((57 × 2𝑛−1 −38)−(19×2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1)−13−7)}] +    

3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥0    +    3 ∑ 2𝑖−1𝑛

𝑖=2  𝑥0       + 

3∑ 2𝑖−2𝑛
𝑖=2 𝑥

[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) −13)  12) × (2(19 × 2𝑛−i −13)  (19 × 2𝑛−i −13)2}

{((57 × 2𝑛−1 −38) – (19 × 2𝑛−(i−1) −13)  11) × (2(19 × 2𝑛−i − 13) + 1} +

{((57 × 2𝑛−1  − 38) – (19 × 2𝑛−(i−1)−13)  12) × 

(2(19 × 2𝑛−i −13)  (19 × 2𝑛−i −13)2}]   +      

3∑ 2𝑖−1𝑛
𝑖=2  𝑥

[{((57 ×2𝑛−1 −38)−(19×2𝑛−i−13)×(19×2𝑛−i−13−1)}{((57×2𝑛−1 −38)−

(19×2𝑛−(i−1)−13)  12)×2(19×2𝑛−i−13)+ (19×2𝑛−i−13)
2


 {((57 ×2𝑛−1 −38)−(19×2𝑛−i−13)×(19×2𝑛−i−3−1)}] +  

3∑ 2𝑖𝑛
𝑖=2   𝑥0    +    3∑ 2𝑖𝑛

𝑖=2  𝑥0                            
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After simplification,we obtain  

       M5C [Dn, 𝑥] =   3𝑥[1303210×24𝑛−4 3614693×23𝑛−3 +3756927×22𝑛−2 1734149×2𝑛−1 +299950] + 

                               3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[4691556 × 24𝑛−2i   11337927 × 24𝑛−3i   +6907013 × 24𝑛−4i   

  9156765 × 23𝑛−2i−1    5617521 × 23𝑛−i  + 11811198 × 23𝑛−2i   

562438 × 23𝑛−3i    4404200 × 22𝑛−2i   + 3320478 × 22𝑛−i  + 
633555 × 22𝑛    855570 × 2𝑛   + 4308174 × 22𝑛−2  

 2743923 × 2𝑛−1   + 240806 × 2𝑛−i  + 72399] + 

                               3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥 

[ 3518667 × 24𝑛−2i−2   781926 × 24𝑛−3i   + 535002 × 23𝑛−2i   

617310 × 23𝑛−i  + 928131 × 22𝑛−i−1    1172889 × 24𝑛−3i−1   +

377245 × 23𝑛−3i   +521284 × 24𝑛−4i    771096 × 22𝑛−2i   252263 ×

 2𝑛−i  + 890226 × 22𝑛−i  + 454860 × 22𝑛    740943 × 2𝑛   +299950]  + 

                               12 + 36(2𝑛−1  1). 

5.2  Polynomial of SK, SK1 and SK2 cutting number topological indices of Nanostar 

Dendrimer Dn 

  Theorem 5.2.1: Let Dn be the Nanostar Dendrimer. Then, 

      SKC[Dn, 𝑥] = 3𝑥[( 
4693

8
 ) × 22𝑛  – (

6707

4
) × 2𝑛 +(

2317

2
)]+

     

                              3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[2166 × 22𝑛−𝑖  – (

5415

2
) × 22𝑛−2𝑖   –  2565 × 2𝑛−1 + 209 × 2𝑛−𝑖 + (

1617

2
)] +   

                          3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[( 

7581

4
 ) × 22𝑛−𝑖  – 2166 × 22𝑛−2i + (

247

2
) × 2𝑛−𝑖 – (

4845

2
) × 2𝑛−1  + (

1587

2
)] +

 

                          3 ∑ 2𝑖𝑛
𝑖=2  𝑥[(

1083

4
) × 22𝑛−𝑖 – 361 × 22𝑛−2𝑖 – 114 × 2𝑛−𝑖  – ( 

1881

2
 ) × 2𝑛−1 + 365]

 

  Proof: From table (3), we compute polynomial of SK index of the Nanostar Dendrimer  

             Dn as follows:                         

        SKC[Dn, x] =  ∑  𝑥[
𝑐(𝑢)+ 𝑐(𝑣)

2
]                                                                                     𝑢𝑣∈𝐸(𝐺)  

                              = (3 × 20) 𝑥
[
 [(3(19 × 2𝑛−1   13)

2
+ ((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13)) × (19 × 2𝑛−1  − 13 −1)]

2
]+

  

                               (3 × 21) 𝑥
 [

[((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13)) × (19 × 2𝑛−1  − 13 −1)  + 0]

2
]+

 

                                   (3 × 21) 𝑥
 [

[((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 5) × ((19 × 2𝑛−1  − 13) −6) + 0]

2
] +

 

                                3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 5) × (19 × 2𝑛−(i−1) – 13 − 6)+

((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 6) × (19 × 2𝑛−(i−1)− 13 − 7)]

2

]
 
 
 
 

 +
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                                3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥

[
[((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13) + 6) × (19 × 2𝑛−(i−1)− 13 − 7) + 0] 

2
] +

  

                               3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥

[
  [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) ×(2(19 × 2𝑛−(i−1)− 13) + 1)) + 0 ]

2
] +

 

                             3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) ×(2(19 × 2𝑛−(i−1)− 13) + 1)) +

((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11)  × 2(19 × 2𝑛−i – 13) + (19×2𝑛−i−13)
2
]

2

]
 
 
 
 

 +

  

                             3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) × 2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)

2
+ 

((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13)) × (19 × 2𝑛−i  – 13 − 1)]

2

]
 
 
 
 

 +

  

                              3 ∑ 2𝑖     𝑥
[
 [((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−i – 13 − 1) + 0]

2
] +

               
  

𝑛
𝑖=2                                                                                                                    

                           3 ∑ 2𝑖  𝑥
[
[((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13) + 5)× (19 × 2𝑛−i – 13 − 6) + 0 ]

2
] +

 
            

𝑛
𝑖=2    

         SKC[Dn, 𝑥] = 3𝑥[( 
4693

8
 ) × 22𝑛  – (

6707

4
) × 2𝑛 +(

2317

2
)]+

      

                                    3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[2166 × 22𝑛−𝑖  – (

5415

2
) × 22𝑛−2𝑖   –  2565 × 2𝑛−1 + 209 × 2𝑛−𝑖 + (

1617

2
)]+   

                               3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[( 

7581

4
 ) × 22𝑛−𝑖 – 2166 × 22𝑛−2i + (

247

2
) × 2𝑛−𝑖  –  (

4845

2
) × 2𝑛−1 + (

1587

2
)]+

 

                               3 ∑ 2𝑖𝑛
𝑖=2  𝑥[(

1083

4
) × 22𝑛−𝑖 – 361 × 22𝑛−2𝑖 –  114 × 2𝑛−𝑖  – ( 

1881

2
 ) × 2𝑛−1 + 365]

 

Theorem 5.2.2: Let Dn be the Nanostar Dendrimer. Then, 

SK1C[Dn , 𝑥] =3𝑥[390963 × 24𝑛−4  –  2160585 × 23𝑛−4  + 1118739 × 22𝑛−2  – 1029249 × 2𝑛−2  + 88725]+   

3∑ 2𝑖−2𝑛
𝑖=2 𝑥[

 
 
 
  1824494 × 24𝑛−4𝑖  – (

5864445

2
) × 24𝑛−3𝑖   + 1172889 × 24𝑛−2𝑖   –  226347 × 23𝑛−3𝑖      +

(
7798683

4
) × 23𝑛−2𝑖    – (

5555790

4
) × 23𝑛−𝑖   –  1105021 × 22𝑛−2𝑖    + 721278 × 22𝑛−𝑖   +

105963×2𝑛−𝑖 + (
1673235

4
) × 22𝑛   – (

2085915

4
) × 2𝑛  + 160925.

 ]
 
 
 
 

 +

                   

3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[

 
 
 
 ( 

1172889

4
 ) × 24𝑛−2𝑖  – (

1954815

4
) × 24𝑛−3𝑖 + (

390963

2
) × 24𝑛−4𝑖  + (

226347

2
) × 23𝑛−3𝑖       +

 (
473271

2
) × 23𝑛−2𝑖 – (

1666737

4
) × 23𝑛−𝑖 – (

562077

2
) × 22𝑛−2𝑖    + (

1616919

4
) × 22𝑛−𝑖     +

(
295659

2
) × 22𝑛 − (

105963

2
) × 2𝑛−𝑖   − (

461643

2
) × 2𝑛 +88725. ]

 
 
 
 

 +
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Proof: From table (3), we compute polynomial of SK1 index of the Nanostar Dendrimer Dn 

as follows: 

           SK1C[Dn,x] = ∑ 𝑥  [
𝑐(𝑢)𝑐(𝑣)

2
]   𝑢𝑣∈𝐸(𝐺)  

                                 =    3𝑥
[
  [3(19 × 2𝑛−1 − 13)

2
((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 – 13 − 1)]

2
] +

      

                                  3 ∑ 2𝑖−2𝑛
𝑖=2   𝑥[

 
 
 
 [((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13) + 5) × (19 × 2𝑛−(i−1) – 13 − 6)×

((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13) + 6) × (19 × 2𝑛−(i−1) – 13 − 7)]

2

]
 
 
 
 

 +

       

                                 3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥[

 
 
 
 [((57 × 2𝑛−1 – 38) – ( 19 × 2𝑛−(i−1) – 13) + 11) × (2( 19 × 2𝑛−i – 13) +1) ×

[((57 × 2𝑛−1 – 38) – ( 19 × 2𝑛−(i−1) – 13) + 12) × 2(19 × 2𝑛−i – 13) + (19 × 2𝑛−i  − 13)
2
]

2

]
 
 
 
 

 +

                                              

                                   3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[

 
 
 
 [((57 × 2𝑛−1 – 38) – ( 19 × 2𝑛−(i−1) – 13) + 12) × + 2(19 × 2𝑛−i – 13) +  (19 × 2𝑛−i − 13)

2
×     

 ((57 × 2𝑛−1 – 38)  – (19 × 2𝑛−i – 13) × (19 × 2𝑛−i – 13 − 1)]

2

]
 
 
 
 

 

After some calculation, we get 

             SK1C[Dn , 𝑥] = 3𝑥[390963 × 24𝑛−4  – 2160585 × 23𝑛−4 + 1118739 × 22𝑛−2  – 1029249 × 2𝑛−2 + 88725] +     

                          3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥 [

 
 
 
  1824494 × 24𝑛−4𝑖  – (

5864445

2
) × 24𝑛−3𝑖   + 1172889 × 24𝑛−2𝑖    – 226347 × 23𝑛−3𝑖 +

(
7798683

4
) × 23𝑛−2𝑖    – (

5555790

4
) × 23𝑛−𝑖  – 1105021 × 22𝑛−2𝑖   + 721278 × 22𝑛−𝑖    +

 105963 × 2𝑛−𝑖 + (
1673235

4
) × 22𝑛   – (

2085915

4
) × 2𝑛   + 160925.

 ]
 
 
 
 

 +

      

                       

3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥[

 
 
 
 ( 

1172889

4
 ) × 24𝑛−2𝑖 – (

1954815

4
) × 24𝑛−3𝑖  + (

390963

2
) × 24𝑛−4𝑖 + (

226347

2
) × 23𝑛−3𝑖  +

 (
473271

2
) × 23𝑛−2𝑖 – (

1666737

4
) × 23𝑛−𝑖 – (

562077

2
) × 22𝑛−2𝑖    + (

1616919

4
) × 22𝑛−𝑖     +

(
295659

2
) × 22𝑛 − (

105963

2
) × 2𝑛−𝑖  − (

461643

2
) × 2𝑛 +88725. ]

 
 
 
 

 +
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Theorem: 5.2.3 Let Dn be the Nanostar Dendrimer. Then, 

    SK2C[Dn, x]= [
3

4
]𝑥[5343161 × 24𝑛−4  – 15076082 × 23𝑛−3 + 15854037 × 22𝑛−2  – 7350986 × 2𝑛−1 + 1268249]+     

                           [
3

4
] ∑ 2𝑖−2𝑛

𝑖=2 𝑥
[
9383112 × 24𝑛−2𝑖  – 23457780 × 24𝑛−3𝑖  + 14726273 × 24𝑛−4𝑖   –  2112572 × 23𝑛−3𝑖 + 

 15576789 × 23𝑛−2𝑖    – 11111580 × 23𝑛−𝑖 + 5789718 × 22𝑛−𝑖  – 8546314 × 22𝑛−2𝑖 + 

716452 × 2𝑛−𝑖 + 13392378 × 22𝑛−2   – 4180779 × 2𝑛 + 1312049 

] +

   

                       

                          [
3

4
]  ∑ 2𝑖−1𝑛

𝑖=2  𝑥[
 
 
 ( 

19939113

4
 ) × 24𝑛−2𝑖  – 10946964 × 24𝑛−3i  + 6255408 × 24𝑛−4𝑖   –713336× 23𝑛−3𝑖 +

7304835 × 23𝑛−2𝑖   – 6481755 × 23𝑛−𝑖 – 4363407 × 22𝑛−2𝑖 + 4203123 × 22𝑛−𝑖 +

 ( 
8528625

4
 ) × 22𝑛 – 2885910 × 2𝑛 – 36746 × 2𝑛−𝑖 + 1001349 ]

 
 
 

 +

 

                       [
3

4
] ∑ 2𝑖𝑛

𝑖=2  𝑥[
 
 
 
 2345778 × 24𝑛−2𝑖−2 – 781926× 24𝑛−3𝑖 + 144039 × 23𝑛−2𝑖  – ( 

2037123

2
 ) × 23𝑛−i + 

957372 × 22𝑛−𝑖 + 260642 × 24𝑛−4 𝑖   + 164616 × 23𝑛−3 𝑖   + 288078  × 23𝑛−2 𝑖    –

483018  × 22𝑛−2 𝑖     + 20577  × 22𝑛−𝑖  –160740 × 2𝑛−𝑖  +  ( 
1809693

2
 ) × 22𝑛  – 

690840 × 2𝑛 +266900 ]
 
 
 
 

 

Proof:  From table (3), we compute polynomial of SK2 index of the Nanostar        

         Dendrimer Dn as follows:  

         SK2C[Dn,x] =  ∑     𝑥[
𝑐(𝑢)+ 𝑐(𝑣)

2
]2                                                                                      𝑢𝑣∈𝐸(𝐺)  

                           = (3 × 20) 𝑥
[
 [(3(19 × 2𝑛−1   13)

2
+ ((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13)) × (19 × 2𝑛−1  − 13 −1)]

2
]

2

+

  

                             (3 × 21) 𝑥
 [

[((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13)) × (19 × 2𝑛−1  − 13 −1)  + 0]

2
]
2

+
 

                                 (3 × 21) 𝑥
 [

[((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 5) × ((19 × 2𝑛−1  − 13) −6) + 0]

2
]
2

+
 

                               3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 5) × (19 × 2𝑛−(i−1) – 13 − 6)+

((57 × 2𝑛−1    38) –(19 × 2𝑛−1 – 13) + 6) × (19 × 2𝑛−(i−1)− 13 − 7)]

2

]
 
 
 
 
2

+

 

                               3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥

[
[((57 × 2𝑛−1    38) – (19 × 2𝑛−1 – 13) + 6) × (19 × 2𝑛−(i−1)− 13 − 7) + 0] 

2
]

2

+
  

                                 3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥

[
  [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) ×(2(19 × 2𝑛−(i−1)− 13) + 1)) + 0 ]

2
]

2

+
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                                  3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) ×(2(19 × 2𝑛−(i−1)− 13) + 1)) +

((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11)  × 2(19 × 2𝑛−i – 13) + (19×2𝑛−i−13)
2
]

2

]
 
 
 
 
2

+

  

                                 3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥[

 
 
 
 [((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13) + 11) × 2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)

2
+ 

((57 × 2𝑛−1    38) –(19×2𝑛−(i−1)−13)) × (19 × 2𝑛−i  – 13 − 1)]

2

]
 
 
 
 
2

+

  

                                  3 ∑ 2𝑖     𝑥
[
 [((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−i – 13 − 1) + 0]

2
]
2

+
                                           

  

𝑛
𝑖=2                                                             6

                               3∑ 2𝑖  𝑥
[
[((57 × 2𝑛−1    38) − (19 × 2𝑛−1 − 13) + 5)× (19 × 2𝑛−i – 13 − 6) + 0 ]

2
]
2

+
 

            

𝑛
𝑖=2   

   SK2C[Dn,x]= [
3

4
]𝑥[5343161 × 24𝑛−4  – 15076082 × 23𝑛−3 + 15854037 × 22𝑛−2  – 7350986 × 2𝑛−1 + 1268249]+     

 [
3

4
] ∑ 2𝑖−2𝑛

𝑖=2 𝑥
[
9383112 × 24𝑛−2𝑖  – 23457780 × 24𝑛−3𝑖  + 14726273 × 24𝑛−4𝑖   –  2112572 × 23𝑛−3𝑖 + 

 15576789 × 23𝑛−2𝑖    – 11111580 × 23𝑛−𝑖 + 5789718 × 22𝑛−𝑖  – 8546314 × 22𝑛−2𝑖 + 

716452 × 2𝑛−𝑖 + 13392378 × 22𝑛−2   – 4180779 × 2𝑛 + 1312049 

] +

  

[
3

4
] ∑ 2𝑖−1𝑛

𝑖=2  𝑥[
 
 
 ( 

19939113

4
 ) × 24𝑛−2𝑖  – 10946964 × 24𝑛−3i  + 6255408 × 24𝑛−4𝑖   –713336× 23𝑛−3𝑖 +

7304835 × 23𝑛−2𝑖   – 6481755 × 23𝑛−𝑖 – 4363407 × 22𝑛−2𝑖 + 4203123 × 22𝑛−𝑖 +

 ( 
8528625

4
 ) × 22𝑛 – 2885910 × 2𝑛 – 36746 × 2𝑛−𝑖 + 1001349 ]

 
 
 

 +

  

               [
3

4
] ∑ 2𝑖𝑛

𝑖=2  𝑥[
 
 
 
 2345778 × 24𝑛−2𝑖−2 – 781926× 24𝑛−3𝑖 + 144039 × 23𝑛−2𝑖  – ( 

2037123

2
 ) × 23𝑛−i + 

957372 × 22𝑛−𝑖 + 260642 × 24𝑛−4 𝑖   + 164616 × 23𝑛−3 𝑖   + 288078  × 23𝑛−2 𝑖    –

483018  × 22𝑛−2 𝑖     + 20577  × 22𝑛−𝑖  –160740 × 2𝑛−𝑖  +  ( 
1809693

2
 ) × 22𝑛  – 

690840 × 2𝑛 +266900 ]
 
 
 
 

 

5.3  Polynomial of Nano-Zagreb and sum Nano-Zagreb cutting number        

topological indices of Nanostar Dendrimer Dn    

   Theorem: 5.3.1 Let Dn be the Nanostar Dendrimer. Then,  

            NZC [Dn,x] = 3 𝑥(651605 × 24𝑛−4 – 175594 × 23𝑛−3 + 1775037 × 22𝑛−2  −797848 × 2𝑛−1  + 134549) + 

                                  6 𝑥(521284 × 24𝑛−4 – 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2  − 704900 × 2𝑛−1 + 1225000) + 

                              6 𝑥(521284 × 24𝑛−4 – 1591288 × 23𝑛−3  + 1763124 × 22𝑛−2  − 837520 × 2𝑛−1  + 144400) + 

                           3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

( 912247 × 24𝑛−4i  − 781926 × 24𝑛−3i  − 987696 × 23𝑛−3i  + 1111158 × 23𝑛−2i  +

123462 × 23𝑛−i  + 262086 × 22𝑛−2i  − 851238 × 22𝑛−i  + 234840 × 2𝑛−i  +

3203514 × 22𝑛−2  − 873981 × 22𝑛  + 274284 × 2𝑛 − 134549)  + 
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                          3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥  

(5212840 × 24𝑛−4i  – 821223 × 24𝑛−3i + [
1291779

4
] × 24𝑛−2i – 1467826 × 23𝑛−3i +

6234831 × 23𝑛−2i – 3950784 × 23𝑛−i  + 1494540 × 22𝑛−i  – 2821215 × 22𝑛−2i +

467780 × 2𝑛−i + 714780 × 22𝑛 + 2030625 × 22𝑛−2 – 1404024 ×2𝑛 + 401449)  + 

                       3∑ 2𝑖𝑛
𝑖=2  𝑥

(260642 × 24𝑛−4i  − 781926 × 24𝑛−3i + 2345778 × 24𝑛−2i−2 + 164616 × 23𝑛−3i +

432117 × 23𝑛−2i   – 432117 × 23𝑛−i  − 2345778 × 23𝑛−i−2 – 483018 × 22𝑛−2i +

977949 × 22𝑛−i – 160740 × 2𝑛−i + 159201 × 22𝑛 + 1172889 × 22𝑛−2 −

690840 × 22𝑛 + 266900)  

Proof: From table (3), we derive polynomial of Nano-Zagreb index of the Nanostar  

            Dendrimer Dn as follows: 

            NZC [Dn,x] =∑ 𝑥(𝑐
2
(𝑢)− 𝑐

2
(𝑣))

𝑢𝑣∈𝐸(Dn)  

                          = 3𝑥{{(3(19 × 2𝑛−1  13)
2

}
2

− {((57 × 2𝑛−1  38) − (19 × 2𝑛−1 −   13)) × (19 × 2𝑛−1 −13−1)}
2
} +  

                                 6𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1  − 13−1)}
2

−0
2

}+     

                                 6𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 −13)  5) × (19 × 2𝑛−1 –13−6) }
2

− 0
2

} + 

                             3 ∑ 2𝑖−2𝑛
𝑖=2   𝑥

{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)− 13)  5) × (19 × 2𝑛−(i−1) – 13 − 6)}
2

–

 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) – 13 − 7)}
2

}             

                         3∑ 2𝑖−1𝑛
𝑖=2  𝑥{{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1)−13 −7)}

2
− 0

2
}              

                            3 ∑ 2𝑖−1𝑛
𝑖=2   𝑥{{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1) − 13)  11) × (2 (19 × 2𝑛−i − 13) 1)}

2
 − 0

2
}   

                       3∑ 2𝑖−2𝑛
𝑖=2  𝑥 

{{((57 × 2𝑛−1 −38) − (19 × 2𝑛−(i−1)−13)  11) × (2 (19 × 2𝑛−i − 13) + 1)}
2

− 

{((57 × 2𝑛−1 − 38) −(19×2𝑛−(i−1)− 13)12) ×(2(19×2𝑛−i−13)(19×2𝑛−i−13)
2
}

2
}      + 

                         3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥

 

{((57× 2𝑛−1 −38)−(19×2𝑛−(i−1)− 13)12) ×(2(19×2𝑛−i−13)(19×2𝑛−i−13)
2
}

2
−

{{((57×2𝑛−1 −38)−(19×2𝑛−i− 13)) ×(19×2𝑛−i−14)}
2
}       

                       3∑ 2𝑖𝑛
𝑖=2 𝑥{{((57 × 2𝑛−1 −38) − (19× 2𝑛−i −13)) × (19 × 2𝑛−i − 14)}

2
− 0

2
}    

3∑ 2𝑖𝑥{{((57 × 2𝑛−1 −38) − (19× 2𝑛−i − 13)  5) × {{(19 × 2𝑛−i − 13− 6)}
2
 − 0

2
}  𝑛

𝑖=2          

After simplification, we get 

              NZC[Dn,x]= 3𝑥(651605 × 24𝑛−4 – 175594 × 23𝑛−3 + 1775037× 22𝑛−2  −797848 × 2𝑛−1 +134549 ) +

                                    6𝑥(521284 × 24𝑛−4 – 1454108 × 23𝑛−3 + 1519449 × 22𝑛−2  −704900 × 2𝑛−1 +1225000 )+ 

                                6𝑥( 521284 × 24𝑛−4 – 1591288 × 23𝑛−3 + 1763124 × 22𝑛−2  − 837520 × 2𝑛−1 + 144400)+ 
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                                   3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

(912247 × 24𝑛−4i – 781926 ×24𝑛−3i  − 987696×23𝑛−3i  +1111158×23𝑛−2i  +

123462×23𝑛−i  +262086×22𝑛−2i  − 851238×22𝑛−i  +234840×2𝑛−i  +

3203514×22𝑛−2  − 873981×22𝑛  + 274284×2𝑛− 134549)    + 

                                   3 ∑ 2𝑖−1𝑛
𝑖=2  𝑥  

(5212840×24𝑛−4i  –821223×24𝑛−3i +[
1291779

4
]×24𝑛−2i –1467826×23𝑛−3i +

6234831×23𝑛−2i –3950784×23𝑛−i +1494540×22𝑛−i –2821215×22𝑛−2i +

467780×2𝑛−i +714780×22𝑛+2030625×22𝑛−2 –1404024×2𝑛 +401449)  + 

                               3 ∑ 2𝑖𝑛
𝑖=2  𝑥

(260642×24𝑛−4i −781926×24𝑛−3i +2345778×24𝑛−2i−2 +164616×23𝑛−3i +

432117×23𝑛−2i – 432117×23𝑛−i −2345778×23𝑛−i−2 – 483018×22𝑛−2i +

977949×22𝑛−i – 160740×2𝑛−i +159201×22𝑛 +1172889×22𝑛−2 −

690840 ×22𝑛+266900)  

Theorem: 5.3.2 Let Dn be the Nanostar Dendrimer. Then, 

 NZC[Dn,x]  

=  3𝑥[651605 × 24𝑛−4 – 1755904 × 23𝑛−3+1775037 × 22𝑛−2 – 797848 × 2𝑛−1 + 134549 ] 


+             

                6𝑥[521284 × 24𝑛−4 – 1454108 × 23𝑛−3 + 1519449 × 22𝑛−2 −704900 × 2𝑛−1 + 122500]


 + 

    6𝑥[521284×24𝑛−4−1591288×23𝑛−3+1763124×22𝑛−2− 837520×2𝑛−1+144400]


+ 

3∑ 2𝑖−2𝑛
𝑖=2 𝑥

[912247×24𝑛−4𝑖−781926 ×24𝑛−3𝑖  − 987696 × 23𝑛−3𝑖+1111158 × 

          23𝑛−2𝑖 +123462 ×23𝑛−𝑖 +262086 ×22𝑛−2𝑖 – 851238 ×22𝑛−𝑖 +234840× 

2𝑛−𝑖+3203514 ×22𝑛−2− 873981×22𝑛 +274284 ×2𝑛−134549]


+                 

3∑ 2𝑖−1𝑥

[5212840×24𝑛−4𝑖−8210223 ×24𝑛−3𝑖  +[
12901779

4
]×24𝑛−2𝑖−

67826 ×23𝑛−3𝑖 +146234831 ×23𝑛−2𝑖− 3950784 ×23𝑛−𝑖 −2821215 ×22𝑛−2𝑖+

1494540 ×22𝑛−𝑖 +467780×2𝑛−𝑖 +2030625×22𝑛−2+714780×22𝑛− 997500 ×

2𝑛−1 −905274 ×2𝑛+401449]


        𝑛
𝑖=2   

+3∑ 2𝑖𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−4𝑖−2 + 260642 × 24𝑛−4𝑖 − 781926 × 24𝑛−3𝑖  +164616 × 23𝑛−3𝑖 + 

432117 × 23𝑛−2𝑖 − 432117 × 23𝑛−𝑖 – 2345778 × 23𝑛−𝑖−2 – 483018 × 22𝑛−2𝑖 +

977949 × 22𝑛−𝑖 – 160740 × 2𝑛−𝑖 + 1172889 × 22𝑛−2 + 159201×22𝑛  −

690840 × 2𝑛 + 266900] 
 

         

Proof:  From table (3), we derive polynomial of sum Nano-Zagreb index of the  

           Nanostar Dendrimer Dn as follows:                                 

                NZC[Dn,x] =  ∑  𝑥(𝑐
2
(𝑢) − 𝑐

2
(𝑣))

𝑢𝑣∈𝐸(𝐺) 
 
  

         = (3 × 20) 𝑥

{{(3(19 × 2𝑛−1  13)
2
}

2
− {((57 × 2𝑛−1  38)− (19 × 2𝑛−1 – 13)) ×

(19 × 2𝑛−1 – 13 −1)}
2
}


 + 

(3 × 21) 𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 −13))×(19 × 2𝑛−1 − 13−1)}
2

− 0
2

}


        

(3 × 21) 𝑥{{((57 × 2𝑛−1 −38)−(19 × 2𝑛−1  − 13)  5) × (19 × 2𝑛−1 – 13 − 6) }
2

− 0
2

}


  +  
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3∑ 2𝑖−2𝑛
𝑖=2  𝑥

{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) × (19 × 2𝑛−(i−1) – 13 − 6)}
2

 –

{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)−13)  6) × (19 × 2𝑛−(i−1) – 13 − 7)}
2

}


  +    

3∑ 2𝑖−1𝑛
𝑖=2 𝑥{{((57 × 2𝑛−1  − 38) − (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) – 13 −7)}

2
−0

2
}


  + 

  3∑ 2𝑖−1𝑛
𝑖=2 𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × (2(19 × 2𝑛−(i−1)−13)  1)}

2
 − 0

2
}


+ 

  3 ∑ 2𝑖−2𝑛
𝑖=2  𝑥

{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) × (2(19 × 2𝑛−i − 13) + 1)}
2

 −

 {((57 × 2𝑛−1  − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×(19 × 2𝑛−i − 13)
2
}

2
}


+  

  3 ∑ 2𝑖−1𝑛
𝑖=2 𝑥

{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1)− 13)  12) × 2(19 × 2𝑛−i − 13)} +

 (19 × 2𝑛−i − 13)
2
}

2
− {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × (19×2𝑛−i−13−1)}

2
}


 + 

  3 ∑ 2𝑖𝑛
𝑖=2   𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  (19 × 2𝑛−i – 13 − 1)}

2
− 0

2
}


+  

3∑ 2𝑖𝑥{{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × (19 × 2𝑛−i – 13 − 6)}
2

− 0
2

}


  𝑛
𝑖=2    

After simplification, we obtain 

NZC[Dn,x] = 3𝑥[651605 × 24𝑛−4 – 1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 – 797848 × 2𝑛−1 + 134549 ] 


+  

6𝑥[521284 × 24𝑛−4 – 1454108 × 23𝑛−3 + 1519449 × 22𝑛−2 – 704900 × 2𝑛−1 + 122500]


 + 

6𝑥[521284 × 24𝑛−4 – 1591288 × 23𝑛−3 + 1763124 × 22𝑛−2− 837520 × 2𝑛−1 + 144400]


+ 

3 ∑ 2𝑖−2𝑛
𝑖=2 𝑥

[912247 × 24𝑛−4𝑖 − 781926 × 24𝑛−3𝑖  − 987696 × 23𝑛−3𝑖 + 1111158 × 

23𝑛−2𝑖 + 123462 × 23𝑛−𝑖 + 262086 × 22𝑛−2𝑖 – 851238 × 22𝑛−𝑖 + 234840 ×

2𝑛−𝑖 + 3203514 × 22𝑛−2 – 873981 × 22𝑛 +274284 × 2𝑛 − 134549]


+  

                             

3 ∑ 2𝑖−1𝑥

[5212840 × 24𝑛−4𝑖 − 8210223 × 24𝑛−3𝑖  + [
12901779

4
] × 24𝑛−2𝑖 − 67826 × 23𝑛−3𝑖 +

146234831 × 23𝑛−2𝑖 − 3950784 × 23𝑛−𝑖 − 2821215 × 22𝑛−2𝑖 + 1494540 × 22𝑛−𝑖 +

467780 × 2𝑛−𝑖 + 2030625 × 22𝑛−2 + 714780 × 22𝑛 − 997500 × 2𝑛−1 −

905274 × 2𝑛 + 401449]


        𝑛
𝑖=2 +

                                                                                                                 

3 ∑ 2𝑖𝑛
𝑖=2 𝑥

[2345778 × 24𝑛−4𝑖−2 + 260642 × 24𝑛−4𝑖 − 781926 × 24𝑛−3𝑖  +164616 × 23𝑛−3𝑖 + 

432117 × 23𝑛−2𝑖 − 432117 × 23𝑛−𝑖 – 2345778 × 23𝑛−𝑖−2 – 483018 × 22𝑛−2𝑖 +

977949 × 22𝑛−𝑖 – 160740 × 2𝑛−𝑖 + 1172889 × 22𝑛−2 + 159201×22𝑛  −

690840 × 2𝑛 + 266900] 
 
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CHAPTER 6 

EDGE BASED MULTIPLICATIVE CUTTING 

NUMBER TOPOLOGICAL INDICES OF NANOSTAR 

DENDRIMER Dn 

 

 In this chapter, we define Multiplicative of  First, Second, Third, Fourth and Fifth 

cutting number indices, Multiplicative of SK, SK1 and SK2 cutting number indices, 

Multiplicative of Nano-Zagreb and sum Nano-Zagreb cutting number indices of a graph G. 

Here we introduced new indices on cutting number namely 

(i) Multiplicative of First, Second, Third, Fourth and Fifth cutting number indices as, 

M1C∏ (G) =  ∏𝑢𝑣∈𝐸(G)(𝑐(𝑢) + 𝑐(𝑣)) 

M2C∏(G) =  ∏𝑢𝑣∈𝐸(G)(𝑐(𝑢)𝑐(𝑣)) 

M3C∏ (G) = ∏𝑢𝑣∈𝐸(G)  𝑐(𝑢)   𝑐(𝑣)  

M4C∏(G) = ∏𝑢𝑣∈𝐸(G) 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)] 

M5C∏(G) =  ∏𝑢𝑣∈𝐸(G) 𝑐(𝑣)[(𝑐(𝑢) + 𝑐(𝑣)] 

(ii) Multiplicative of SK, SK1  and SK2 cutting number indices are defined as, 

SKC∏(G) =  ∏𝑢𝑣∈𝐸(G)[
𝑐(𝑢)+𝑐(𝑣)

2
]        

SK1C∏(G) =  ∏𝑢𝑣∈𝐸(G)[
𝑐(𝑢)𝑐(𝑣)

2
] 

SK2C∏ (G) =  ∏𝑢𝑣∈𝐸(G) [
𝑐(𝑢)+𝑐(𝑣)

2
]2 

(iii) Multiplicative of Nano-Zagreb and sum Nano-Zagreb cutting number indices are 

defined as, 

NZC∏ (G) = ∏𝑢𝑣∈𝐸(G)  (𝑐
2 (𝑢) −  𝑐 2 (𝑣)) 

NZC∏ (G) = ∏𝑢𝑣∈𝐸(G)  (𝑐
2 (𝑢) −  𝑐 2 (𝑣))  

  

  



112  

6.1  Multiplicative of First, Second, Third, Fourth and Fifth Zagreb cutting  

number topological indices of Nanostar Dendrimer Dn 

Theorem 6.1.1: Multiplicative of first Zagreb index of Nanostar Dendrimer Dn, is given by 

M1C∏ [Dn] = 108[(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 

                                (722 × 22𝑛−2   1007 × 2𝑛−1 + 350) 

                                    (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)] × 

                          3∏
𝑖=2
𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760)  

                                              (2166 × 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907×

                                                         2𝑛−1 +857)] × 

                          3∏
𝑖=2
𝑛 2𝑖−1[(1083 × 22𝑛−i  1444× 22𝑛−2i +38× 2𝑛−i 1140 × 2𝑛−1 + 380)                                          

                                          (1083 × 22𝑛−i  1444 × 22𝑛−2i  + 418× 2𝑛−i  1425 × 2𝑛−1 + 350) 

                                      (3249 × 22𝑛−i−1  1444× 22𝑛−2i  209 × 2𝑛−i  2280 × 2𝑛−1  +857)] × 

                          3∏
𝑖=2
𝑛 2𝑖[(1083 × 22𝑛−i−1   361× 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1  + 350) 

                                          (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i  1083 × 2𝑛−1 + 380)] 

Proof: using the data given in table (3), multiplicative of first Zagreb index of Nanostar                    

            Dendrimer Dn, can be written as 

             M1C∏[Dn] = ∏  (𝑐(𝑢) + 𝑐(𝑣))𝑢𝑣∈𝐸(Dn)    

                              = (3 × 20)  [{(3(19× 2𝑛−1  13) 2 }  {((57 × 2𝑛−1  38) − 

                                                     (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}]                                                                         

                                 (3 × 21) [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                             (19 × 2𝑛−1 − 13 − 1)}  0] × 

                                        (3 × 21) [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) ×

                                                                (19 × 2𝑛−1 – 13 − 6)}   0]  × 

                                         3∏
𝑖=2
𝑛 2𝑖−2   [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)5) ×             

                                                                 (19 × 2𝑛−(i−1) − 13 − 6)}+{((57× 2𝑛−1 − 38) − 

                                                                       (19 ×  2𝑛−(i−1) − 13)6) × (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                    3 ∏𝑖=2
𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

          (19 × 2𝑛−(i−1) − 13 − 7)}   0] × 

                                        3 ∏𝑖=2
𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−(i−1) − 13)  1)} + 0] × 
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                                        3 ∏𝑖=2
𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                               (2(19 × 2𝑛−i − 13) +1} + {((57 × 2𝑛−1 − 38) − 

                                                                      (19 × 2𝑛−(i−1) − 13)  12)  × (2(19 × 2𝑛−i − 13)    

                                                             (19 × 2𝑛−i − 13) 2
}] × 

                                       3 ∏𝑖=2
𝑛 2𝑖−1[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×                                                     

                                                             2(19 × 2𝑛−i − 13)+(19 × 2𝑛−i − 13) 2 }  {((57× 2𝑛−1 − 38) −

                                                                   (19 ×  2𝑛−i − 13) × (19 × 2𝑛−i − 13 − 1)}] × 

                                         3 ∏𝑖=2
𝑛 2𝑖 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × 

                                                                       (19 × 2𝑛−i − 13 − 1)}  0]  × 

                                    3 ∏𝑖=2
𝑛 2𝑖[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                                         (19 × 2𝑛−i − 13 − 6)}  0]                   

  After simplification, we obtain 

        M1C∏[Dn]=108[(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 

                                  (722 × 22𝑛−2 1007 × 2𝑛−1 + 350) 

                                        (722 × 22𝑛−2 1102 × 2𝑛−1 + 380)] × 

                           3∏
𝑖=2
𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760)  

                                           (2166× 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907× 2𝑛−1 +857)] × 

                          3∏
𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i  1444 × 22𝑛−2i  + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380) 

                                            (1083× 22𝑛−i  1444 × 22𝑛−2i  + 418 × 2𝑛−i  1425 × 2𝑛−1 + 350) 

                                       (3249 × 22𝑛−i−1  1444× 22𝑛−2i  209 × 2𝑛−i 2280 × 2𝑛−1  +857)] × 

                          3∏
𝑖=2
𝑛 2𝑖[(1083 × 22𝑛−i−1   361× 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1  + 350) 

                                             (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i 1083 × 2𝑛−1 + 380)] 

 

Theorem: 6.1.2 Multiplicative of second Zagreb index of Nanostar Dendrimer Dn, is given by 

M2C∏[Dn] = 3[(1083 × 22𝑛−2  1482 × 2𝑛−1 + 507) 

                                       (722 × 22𝑛−2 1007 × 2𝑛−1 + 350)] × 

                        3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i  1083 × 2𝑛−1 + 380)  

                                     (1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380)  

                                       (1083 × 22𝑛−i   1444 × 22𝑛−2i +  418 × 2𝑛−i  1425 × 2𝑛−1 + 350)  

               (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)] 
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3 ∏𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)  

                                        (1083 × 22𝑛−i −1  361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1 + 350)] 

Proof: M2C∏[Dn] =  ∏  (𝑐(𝑢)𝑐(𝑣))𝑢𝑣∈𝐸(Dn)    

                              =  (3 × 20)  [{(3(19× 2𝑛−1  13) 2 } × ((57 × 2𝑛−1  38) − 

                                                               (19 ×  2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)] × 

                        (3 × 21)   [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                             (19 × 2𝑛−1 − 13 − 1) × 0] × 

                                        (3 × 21)  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                               (19 × 2𝑛−1 – 13) − 6) × 0]  ×  

                                          3 ∏𝑖=2
𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  5) ×             

                                                               (19 × 2𝑛−(i−1) − 13 − 6)} × {((57 × 2𝑛−1 − 38) − 

                                                             (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                         3  ∏𝑖=2
𝑛 2𝑖−1 [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

      (19 × 2𝑛−(i−1) − 13 − 7) × 0]  × 

                                         3  ∏𝑖=2
𝑛 2𝑖−1 [((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−i − 13)  1) × 0] × 

                                        3  ∏𝑖=2
𝑛 2𝑖−2 [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                               (2(19 × 2𝑛−i − 13) +1} × {((57 × 2𝑛−1 − 38) − 

                                                                     (19 × 2𝑛−(i−1) − 13)  12) × (2(19 × 2𝑛−i − 13)    

                                                                      (19 × 2𝑛−i − 13)
2
}] × 

                                        3  ∏𝑖=2
𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                             2(19 × 2𝑛−i − 13)+ (19 × 2𝑛−i − 13) 2 } ×{((57× 2𝑛−1 − 38) −

                                                                   (19 ×  2𝑛−i − 13) × (19 × 2𝑛−i − 13 − 1)}] × 

                                        3 ∏𝑖=2
𝑛 2𝑖     [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                      (19 × 2𝑛−i − 13 − 1) × 0]  × 

                                    3 ∏𝑖=2
𝑛 2𝑖   [((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                                          (19 × 2𝑛−i − 13 − 6) × 0]                   

  After simplification, we get 

      M2C∏[Dn] = 3[(1083 × 22𝑛−2  1482 × 2𝑛−1 + 507) 

                              (722 × 22𝑛−2 1007 × 2𝑛−1 + 350)] × 

                         3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i  1083 × 2𝑛−1 + 380)  
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                                               (1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380)   

                                       (1083 × 22𝑛−i   1444 × 22𝑛−2i +  418 × 2𝑛−i  1425 × 2𝑛−1 + 350)  

                                                     (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)]  

                       3 ∏𝑖=2
𝑛 2𝑖−1[(1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)  

                                        (1083 × 22𝑛−i −1  361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1 + 350)] 

Theorem 6.1.3 Multiplicative of third Zagreb index Nanostar Dendrimer Dn, is given by 

M3C∏[Dn] = 108[(361 × 22𝑛−2   475 × 2𝑛−1 + 157)  

                             (722 × 22𝑛−2   1007 × 2𝑛−1 + 350)  

                                 (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)] × 

                        3 ∏𝑖=2
𝑛 2𝑖−2 [( 76 × 2𝑛−𝑖 + 57 × 2𝑛−1 ) 

                                           (418 × 2𝑛−i + 57 × 2𝑛−1  361 × 22𝑛−2i 157)] × 

                     3 ∏𝑖=2
𝑛 2𝑖−1 [(1083× 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i   1140 × 2𝑛−1 + 380)  

                                         (1083 × 22𝑛−i  1444 × 22𝑛−2i   1425 × 2𝑛−1 + 418 × 2𝑛−i + 350) 

                                                  (1083 × 22𝑛−i−1   722 × 22𝑛−2i   684× 2𝑛−1 + 209× 2𝑛−i  + 157)] 

                     3 ∏𝑖=2
𝑛 2𝑖 [(1083× 22𝑛−i   361 × 22𝑛−2i   209 × 2𝑛−i   798 × 2𝑛−1 + 350)  

                                      (1083× 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i   1083 × 2𝑛−1 + 380)] 

Proof: M3C∏[Dn] =  ∏  𝑢𝑣∈𝐸(Dn)  𝑐(𝑢)   𝑐(𝑣)| 

                               = (3 × 20)  [(3(19 × 2𝑛−1  13) 2 − ((57 × 2𝑛−1  38) − 

                                                         (19 ×  2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)]  × 

                          (3 × 21) [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                                (19 × 2𝑛−1 −  13 − 1) − 0]  ×  

                                         (3 × 21)  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                                    (19 × 2𝑛−1 – 13 − 6) −0]  × 

                                    3  ∏𝑖=2
𝑛 2𝑖−2  [{((57× 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  5) ×             

                                                             (19 × 2𝑛−(i−1) − 13 − 6)}−{((57 × 2𝑛−1 − 38) −

                                                                  (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                   3 ∏𝑖=2
𝑛 2𝑖−1   [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×           

                             (19 × 2𝑛−(i−1) − 13 − 7) − 0]  × 

                                    3 ∏𝑖=2
𝑛 2𝑖−1  [((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  11) ×             

                                                            (2(19 × 2𝑛−i − 13)  1) − 0]  × 
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                                    3  ∏𝑖=2
𝑛 2𝑖−2  [{((57× 2𝑛−1 − 38) – (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                             (2(19 × 2𝑛−i − 13) + 1} − {((57 × 2𝑛−1 − 38) − 

                                                         (19 ×  2𝑛−(i−1) − 13)   12)  × (2(19 × 2𝑛−i − 13)   

                                                                    (19 × 2𝑛−i − 13) 2}] × 

                                  3 ∏𝑖=2
𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×            

                                                           2(19 × 2𝑛−i − 13) +(19 × 2𝑛−i − 13)2} − {((57 × 2𝑛−1 − 38) − 

                                                                  (19 × 2𝑛−i − 13) (19 × 2𝑛−i − 13 − 1)}]  × 

                                       3∏
𝑖=2
𝑛 2𝑖    [((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                 (19 × 2𝑛−i − 13 − 1) − 0]  × 

                                  3∏
𝑖=2
𝑛 2𝑖  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×  

                                                                  (19 × 2𝑛−i − 13 − 6) − 0]                    

  After simplification, we get    

                  M3C∏[Dn] = 108[(361 × 22𝑛−2   475 × 2𝑛−1 + 157)  

                                                (722 × 22𝑛−2   1007 × 2𝑛−1 + 350)  

                                                      (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)] × 

                       3 ∏𝑖=2
𝑛 2𝑖−2 [( 76 × 2𝑛−i + 57 × 2𝑛−1 ) 

                                           (418 × 2𝑛−i + 57 × 2𝑛−1  361 × 22𝑛−2i 157)] × 

                    3 ∏𝑖=2
𝑛 2𝑖−1 [(1083× 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i   1140 × 2𝑛−1 + 380)  

                                         (1083 × 22𝑛−i  1444 × 22𝑛−2i   1425 × 2𝑛−1 + 418 × 2𝑛−i + 350) 

                                                   (1083 × 22𝑛−i−1   722 × 22𝑛−2i   684× 2𝑛−1 + 209× 2𝑛−i  + 157)] × 

                   3 ∏𝑖=2
𝑛 2𝑖 [(1083× 22𝑛−i   361 × 22𝑛−2i   209 × 2𝑛−i   798 × 2𝑛−1 + 350)  

                                          (1083× 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i   1083 × 2𝑛−1 + 380)] 

Theorem 6.1.4: Multiplicative of fourth Zagreb index of Nanostar Dendrimer Dn, is given 

by M4C∏[Dn] =  108[(1083× 22𝑛−2   1482 × 2𝑛−1 + 507)  

                                (1805× 22𝑛−2   2489 × 2𝑛−1 + 857) 

                                    (722 × 22𝑛−2   1007 × 2𝑛−1 + 350)
2   

                                (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)
2

] × 

                     3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i   1083 × 2𝑛−1 + 380) 

                                            (2166× 22𝑛−i   2888 × 22𝑛−2i   2223 × 2𝑛−1 + 760) 
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                                      (1083 × 22𝑛−i   1444 × 22𝑛−2i + 418 × 2𝑛−i   1425 × 2𝑛−1 + 350) 

                             (2166× 22𝑛−i  2527 × 22𝑛−2i   2907 × 2𝑛−1 + 418 × 2𝑛−i  + 857)] × 

                 3 ∏𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i   1140 × 2𝑛−1 + 380) 2  

                                  (1083 × 22𝑛−i   1444 × 22𝑛−2i  1425 × 2𝑛−1 +  418 × 2𝑛−i + 350) 2  

                                      (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1  +507)
2

 

                                      (1083× 22𝑛−i +1083× 22𝑛−i−1  1444 × 22𝑛−2i   209 ×

                                            2𝑛−i  2280 ×  2𝑛−1 + 857)
2

] × 

                   3 ∏𝑖=2
𝑛 2𝑖 [(1083× 22𝑛−i−1  361× 22𝑛−2i   209 × 2𝑛−i   798 × 2𝑛−1 + 350) 

2
 

                                    (1083× 22𝑛−i−1  361× 22𝑛−2i  19 × 2𝑛−i  1083 × 2𝑛−1 + 380) 2 ] 

 Proof: M4C∏[Dn] =  ∏  𝑢𝑣∈𝐸(Dn) 𝑐(𝑢)[(𝑐(𝑢) + 𝑐(𝑣)]  

                              = (3 × 20) [(3(19 × 2𝑛−1  13) 2

 {3(19 × 2𝑛−1  13) 2

  

                                     ((57 × 2𝑛−1  38) − (19 ×  2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}] × 

                                  (3 × 21)[((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) ×  

                                     (19 × 2𝑛−1 − 13 − 1) {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) ×  

                                     (19 × 2𝑛−1 − 13 − 1)  0}] ×                                          

                                      (3 × 21) [((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                    ((19 × 2𝑛−1 − 13) − 6) × {((57 × 2𝑛−1 − 38) − 

                                      (19 × 2𝑛−1 − 13) 5) × ((19 × 2𝑛−1 − 13) − 6)  0}] × 

                   3 ∏𝑖=2
𝑛 2𝑖−2  [{((57× 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  5) ×             

                                              (19 × 2𝑛−(i−1) − 13) − 6)} {((57× 2𝑛−1 − 38) − 

                                              (19 × 2𝑛−(i−1) − 13)  5) (19 × 2𝑛−(i−1) − 13 − 6)                        

                                               ((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×

                                               (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                      3 ∏𝑖=2
𝑛 2𝑖−1  [((57 × 2𝑛−1 − 38)  − (19 ×  2𝑛−(i−1) − 13)  6) ×             

                                             (19 ×  2𝑛−(i−1) − 13 − 7){((57 × 2𝑛−1 − 38) − 

                                              (19 × 2𝑛−(i−1) − 13)  6) × (19 ×  2𝑛−(i−1) − 13 − 7) + 0}]  ×             

                        3 ∏𝑖=2
𝑛 2𝑖−1 [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                              (2(19 × 2𝑛−i − 13)  1){((57 × 2𝑛−1 − 38) −

                                               (19 × 2𝑛−(i−1) − 13)  11) × (2(19 × 2𝑛−i − 13)  1) + 0}] × 
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                       3 ∏𝑖=2
𝑛 2𝑖−2 [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                              (2(19 × 2𝑛−i − 13) +1)} {{((57 × 2𝑛−1 − 38) −

                                             (19 × 2𝑛−(i−1) − 13)  11)  ×  (2(19 × 2𝑛−i − 13) +  1)}+ 

                                              {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×  

                                               2(19 × 2𝑛−i − 13) + (19 × 2𝑛−i − 13)2}}]  × 

                      3 ∏𝑖=2
𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  12) ×             

                                                        2(19 × 2𝑛−i − 13)+(19 × 2𝑛−i − 13)2}{{((57× 2𝑛−1 − 38) −

                                                         (19 × 2𝑛−i − 13)  12) × 2(19 × 2𝑛−i − 13) +  

                                                    (19 × 2𝑛−i − 13)2}  {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) ×          

                                                         (19 × 2𝑛−i − 13 − 1)}}]  × 

                            3∏𝑖=2
𝑛 2𝑖  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i − 13 − 1) 

                                   (57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × (19 × 2𝑛−i − 13 − 1) 0}]  ×  

                          3∏𝑖=2
𝑛 2𝑖 [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × (19 × 2𝑛−i − 13 − 6) 

                                {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × (19 × 2𝑛−i −  13 − 6) 0}]          

            

After simplification, we get 

           M4C∏[Dn] = 108[(1083× 22𝑛−2   1482 × 2𝑛−1 + 507)  

                                          (1805× 22𝑛−2   2489 × 2𝑛−1 + 857) 

                                              (722 × 22𝑛−2   1007 × 2𝑛−1 + 350)
2   

                                         (722 × 22𝑛−2   1102 × 2𝑛−1 + 380) 2 ] × 

 

             3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i   1083 × 2𝑛−1 + 380) 

                                  (2166× 22𝑛−i   2888 × 22𝑛−2i   2223 × 2𝑛−1 +  760) 

                              (1083 × 22𝑛−i   1444 × 22𝑛−2i +  418 × 2𝑛−i   1425 × 2𝑛−1 + 350) 

                                 (2166× 22𝑛−i  2527 × 22𝑛−2i   2907 × 2𝑛−1 + 418 × 2𝑛−i   857)] × 

           3 ∏𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i   1140 × 2𝑛−1 + 380) 2

 

                               (1083 × 22𝑛−i   1444 × 22𝑛−2i  1425 × 2𝑛−1 +  418 × 2𝑛−i + 350) 2
 

                               (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1  +507) 

                               (1083× 22𝑛−i  + 1083× 22𝑛−i−1  1444 × 22𝑛−2i   209 × 2𝑛−i    

                                           2280 × 2𝑛−1 + 857)] × 
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                    3 ∏𝑖=2
𝑛 2𝑖 [(1083× 22𝑛−i−1  361× 22𝑛−2i   209 × 2𝑛−i   798 × 2𝑛−1 + 350) 2  

                                  (1083× 22𝑛−i−1 361× 22𝑛−2i  19 × 2𝑛−i  1083 × 2𝑛−1 +  380) 2 ] 

 

Theorem 6.1.5: Multiplicative of fifth Zagreb index of Nanostar Dendrimer Dn, is given by 

M5C∏[Dn] =  3[(722 × 22𝑛−2    1007 × 2𝑛−1 + 350) 

                                     (1805 × 22𝑛−2   2489 × 2𝑛−1 + 857)] ×       

                      3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i  + 38 × 2𝑛−i 

   1140 × 2𝑛−1 +  380) 

                                          (2166 × 22𝑛−i   2888  × 22𝑛−2i    2223 × 2𝑛−1 +  760) 

                                           (1083 × 22𝑛−i   1083 × 22𝑛−2i   1482 × 2𝑛−1 +  507) 

                                        (2166× 22𝑛−i  2527 × 22𝑛−2i  2907 × 2𝑛−1 + 418 × 2𝑛−i + 857)]  × 

                      3 ∏𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i−1   361 × 22𝑛−2i   209 × 2𝑛−i 

   798 × 2𝑛−1 +  350) 

                                              (1083 × 22𝑛−i  + 1083 × 22𝑛−i−1   1444 × 22𝑛−2i   209 × 2𝑛−i   

                                               2280 × 2𝑛−1 + 857)] 

 

Proof: M5C∏[Dn] =   ∏  𝑢𝑣∈𝐸(Dn) 𝑐(𝑣)[(𝑐(𝑢) + 𝑐(𝑣)]  

                         = (3 × 20) [{((57 × 2𝑛−1  38) − (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}  

                                                        {3(19 × 2𝑛−1  13) 2
 ((57 × 2𝑛−1  38) − (19 ×  2𝑛−1 − 13)) × 

                                                         (19 × 2𝑛−1 − 13 − 1)}] × 

                               3 ∏𝑖=2
𝑛 2𝑖−2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × 

                                                               (19 × 2𝑛−(i−1) − 13 − 7)} ×            

                                                          {((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) × 

                                                               (19 × 2𝑛−(i−1) − 13 − 6) + 

                                                      ((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) × 

                                                       (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                3 ∏𝑖=2
𝑛 2𝑖−2   [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×            

                                                          (2(19 × 2𝑛−i − 13)  ×   (19 × 2𝑛−i − 13)2} 

                                                   {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                          (2(19 × 2𝑛−i − 13) +1} + {((57× 2𝑛−1 − 38) − 

                                                                (19 × 2𝑛−(i−1) − 13)  12) × (2(19 × 2𝑛−i − 13)    

                                                                (19 × 2𝑛−i − 13)
2
}] × 
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                      3 ∏𝑖=2
𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) ×  (19 × 2𝑛−i − 13 − 1)} 

                                                 {((57× 2𝑛−1 − 38 − (19 × 2𝑛−(i−1) − 13)  12) × 2(19 × 2𝑛−i − 13)+ 

                                                (19 × 2𝑛−i − 13)
2
 {((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13) ×  

                                                (19 × 2𝑛−i − 3 − 1)}]  

After an easy simplification,we get  

 M5C∏[Dn]  =    3[(722 × 22𝑛−2    1007 × 2𝑛−1 + 350) 

                             (1805 × 22𝑛−2   2489 × 2𝑛−1 + 857)]  ×        

                      3 ∏𝑖=2
𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i  + 38 × 2𝑛−i 

   1140 × 2𝑛−1 +  380) 

                                           (2166 × 22𝑛−i   2888  × 22𝑛−2i    2223 × 2𝑛−1 +  760) 

                                           (1083 × 22𝑛−i   1083 × 22𝑛−2i   1482 × 2𝑛−1 +  507) 

                                  (2166 × 22𝑛−i   2527 × 22𝑛−2i    2907 × 2𝑛−1 + 418 × 2𝑛−i + 857)] × 

                      3 ∏𝑖=2
𝑛 2𝑖−1 [(1083 × 22𝑛−i−1   361 × 22𝑛−2i   209 × 2𝑛−i 

   798 × 2𝑛−1 +  350) 

                        (1083 × 22𝑛−i  + 1083 × 22𝑛−i−1   1444 × 22𝑛−2i   209 × 2𝑛−i  2280 × 2𝑛−1 + 857)] 

6.2  Multiplicative of SK, SK1 and SK2 cutting number topological indices of 

Nanostar Dendrimer Dn 

Theorem 6.2.1:  Multiplicative of SK index of Nanostar Dendrimer Dn, is given by 

               SKC∏[Dn] = [
108

8
][(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 

                                             (722 × 22𝑛−2   1007 × 2𝑛−1 + 350) 

                                                   (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)] × 

                        [
3

2
]∏𝑖=2

𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760)  

                                              (2166 × 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907×

                                                          2𝑛−1 +857)] × 

                        [
3

2
]∏𝑖=2

𝑛 2𝑖−1 [(1083 × 22𝑛−i  1444 × 22𝑛−2i  + 38× 2𝑛−i  1140 × 2𝑛−1 + 380) 

                                             (1083 × 22𝑛−i  1444 × 22𝑛−2i  + 418× 2𝑛−i  1425 × 2𝑛−1 + 350) 

                                       (3249 × 22𝑛−i−1  1444× 22𝑛−2i  209 × 2𝑛−i 2280 × 2𝑛−1  +857)] × 
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                             [
3

2
]∏𝑖=2

𝑛 2𝑖[(1083 × 22𝑛−i−1   361× 22𝑛−2i   209 × 2𝑛−i 798 × 2𝑛−1  + 350) 

                                             (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i 1083 × 2𝑛−1 + 380)] 

 

Proof:  SKC∏[Dn] =  ∏𝑢𝑣∈𝐸(Dn)[
𝑐(𝑢)+𝑐(𝑣)

2
] 

                              = [
3

2
]  [{(3(19× 2𝑛−1  13) 2 }  {((57 × 2𝑛−1  38) − 

                                                 (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}]                                                                         

                                 [
6

2
] [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                             (19 × 2𝑛−1 − 13 − 1)}  0] × 

                                         [
6

2
] [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) ×

                                                                (19 × 2𝑛−1 – 13 − 6)}   0]  × 

                                          [
3

2
]∏𝑖=2

𝑛 2𝑖−2 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)5) ×             

                                                                 (19 × 2𝑛−(i−1) − 13 − 6)}+{((57× 2𝑛−1 − 38) − 

                                                                       (19 ×  2𝑛−(i−1) − 13)6) × (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                     [
3

2
]∏𝑖=2

𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

                 (19 × 2𝑛−(i−1) − 13 − 7)}   0] × 

                                         [
3

2
]∏𝑖=2

𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−(i−1) − 13)  1)} + 0] × 

                                         [
3

2
]∏𝑖=2

𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                  (2(19 × 2𝑛−i − 13) +1} + {((57 × 2𝑛−1 − 38) − 

                                                         (19 × 2𝑛−(i−1) − 13)  12)  ×  (2(19 × 2𝑛−(i−1) − 13)   

                                                             (19 × 2𝑛−i − 13) 2
}] × 

                                         [
3

2
]∏𝑖=2

𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                             2(19 × 2𝑛−i − 13)+(19 × 2𝑛−i − 13) 2 }  {((57× 2𝑛−1 − 38) −

                                                                     (19 ×  2𝑛−i − 13) × (19 × 2𝑛−i − 13 − 1)}] × 

                                         [
3

2
]∏𝑖=2

𝑛 2𝑖  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × 

                                                                   (19 × 2𝑛−i − 13 − 1)}  0]  × 

                                    [
3

2
] ∏𝑖=2

𝑛 2𝑖[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                                  (19 × 2𝑛−i − 13 − 6)}  0]                   
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   After a bit calculation, we get 

                SKC∏[Dn] = [
108

8
][(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 

                                              (722 × 22𝑛−2   1007 × 2𝑛−1 + 350) 

                                                     (722 × 22𝑛−2   1102 × 2𝑛−1 + 380)] × 

                        [
3

2
]∏𝑖=2

𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760)  

                             (2166 × 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907× 2𝑛−1 +857)] × 

                        [
3

2
]∏𝑖=2

𝑛 2𝑖−1 [(1083 × 22𝑛−i  1444 × 22𝑛−2i  + 38× 2𝑛−i  1140 × 2𝑛−1 + 380) 

                                             (1083 × 22𝑛−i  1444 × 22𝑛−2i  + 418× 2𝑛−i  1425 × 2𝑛−1 + 350) 

                                       (3249 × 22𝑛−i−1  1444× 22𝑛−2i  209 × 2𝑛−i 2280 × 2𝑛−1  +857)] × 

                        [
3

2
]∏𝑖=2

𝑛 2𝑖[(1083 × 22𝑛−i−1   361× 22𝑛−2i   209 × 2𝑛−i 798 × 2𝑛−1  + 350) 

                                             (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i 1083 × 2𝑛−1 + 380)] 

 

Theorem: 6.2.2 Multiplicative of SK1 index of Nanostar Dendrimer Dn, is given by 

    SK1C∏[Dn] = [
3

2
][(1083 × 22𝑛−2  1482 × 2𝑛−1 + 507) 

                             (722 × 22𝑛−2 1007 × 2𝑛−1 + 350)] × 

                     [
3

2
] ∏𝑖=2

𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i  1083 × 2𝑛−1 + 380)  

                                          (1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380)  

                                       (1083 × 22𝑛−i   1444 × 22𝑛−2i +  418 × 2𝑛−i  1425 × 2𝑛−1 + 350)  

                    (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)] 

[
3

2
] ∏𝑖=2

𝑛 2𝑖−1  [(1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)  

                                        (1083 × 22𝑛−i −1  361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1 + 350)] 
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Proof: SK1C∏[Dn] =  ∏𝑢𝑣∈𝐸(Dn)[
𝑐(𝑢)𝑐(𝑣)

2
] 

                              =  [
3

2
] [{(3(19× 2𝑛−1  13) 2 } × ((57 × 2𝑛−1  38) − 

                                                  (19 ×  2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)] × 

                        [
3

2
](3 × 21) [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                                  (19 × 2𝑛−1 − 13 − 1) × 0] × 

                                        [
3

2
](3 × 21)  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                                     (19 × 2𝑛−1 – 13) − 6) × 0]  ×  

                                       [
9

2
]  ∏𝑖=2

𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38) −(19 × 2𝑛−(i−1) − 13)  5) ×             

                                                               (19 × 2𝑛−(i−1) − 13 − 6)} × {((57 × 2𝑛−1 − 38) − 

                                                             (19 × 2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}] × 

                                        [
9

2
]   ∏𝑖=2

𝑛 2𝑖−1 [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

            (19 × 2𝑛−(i−1) − 13 − 7) × 0]  × 

                                        [
9

2
]   ∏𝑖=2

𝑛 2𝑖−1 [((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−i − 13)  1) × 0] × 

                                       [
9

2
] ∏𝑖=2

𝑛 2𝑖−2 [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                   (2(19 × 2𝑛−i − 13) +1} × {((57 × 2𝑛−1 − 38) − 

                                                     (19 × 2𝑛−(i−1) − 13)  12) × (2(19 × 2𝑛−i − 13)   

                                                                         (19 × 2𝑛−i − 13)
2
}] × 

                                         [
3

2
] ∏𝑖=2

𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                            2(19 × 2𝑛−i − 13)+ (19 × 2𝑛−i − 13) 2 } ×{((57× 2𝑛−1 − 38) −

                                                                    (19 ×  2𝑛−i − 13) × (19 × 2𝑛−i − 13 − 1)}] × 

                                      [
3

2
] ∏𝑖=2

𝑛 2𝑖  [((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                      (19 × 2𝑛−i − 13 − 1) × 0]  × 

                                   [
3

2
] ∏𝑖=2

𝑛 2𝑖  [((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                                          (19 × 2𝑛−i − 13 − 6) × 0]                   

  After simplification, we get 

               SK1C∏[Dn] = [
3

2
] [(1083 × 22𝑛−2  1482 × 2𝑛−1 + 507) 
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                                            (722 × 22𝑛−2 1007 × 2𝑛−1 + 350)] × 

                      [
3

2
] ∏𝑖=2

𝑛 2𝑖−2 [(1083 × 22𝑛−i   1444 × 22𝑛−2i   38 × 2𝑛−i  1083 × 2𝑛−1 + 380)  

                                               (1083 × 22𝑛−i   1444 × 22𝑛−2i + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380)  

                                      (1083 × 22𝑛−i   1444 × 22𝑛−2i +  418 × 2𝑛−i  1425 × 2𝑛−1 + 350)  

                              (1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)] 

                     [
3

2
] ∏𝑖=2

𝑛 2𝑖−1[(1083 × 22𝑛−i   1083 × 22𝑛−2i  1482 × 2𝑛−1 + 507)  

                                        (1083 × 22𝑛−i −1  361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1 + 350)] 

Theorem 6.2.3:  Multiplicative of SK2 index of Nanostar Dendrimer Dn, is given by 

     SK2C∏[Dn] = [
108

64
] [(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 2  

                                     (722 × 22𝑛−2   1007 × 2𝑛−1 + 350) 2  

                                         (722 × 22𝑛−2   1102 × 2𝑛−1 + 380) 2 ] × 

                      [
3

4
]∏𝑖=2

𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760) 2  

                                     (2166 × 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907 × 2𝑛−1 + 857) 2 ] × 

                      [
3

4
]∏𝑖=2

𝑛 2𝑖−1 [(1083 × 22𝑛−i  1444 × 22𝑛−2i  + 38× 2𝑛−i  1140 × 2𝑛−1 + 380) 2  

                                           (1083 × 22𝑛−i  1444 × 22𝑛−2i  + 418× 2𝑛−i  1425 × 2𝑛−1 + 350) 2  

                                  (3249 × 22𝑛−i−1  1444 × 22𝑛−2i  209 × 2𝑛−i  2280 × 2𝑛−1  +857)
2

] × 

                       [
3

4
]∏𝑖=2

𝑛 2𝑖 [(1083 × 22𝑛−i−1   361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1  + 350) 2  

                                         (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i  1083 × 2𝑛−1 + 380) 2 ] 

Proof: SK2C[Dn] = ∏𝑢𝑣∈𝐸(Dn)[
𝑐(𝑢)+𝑐(𝑣)

2
]2   

                              = [
3

4
] [{(3(192𝑛−1  13) 2 }  {((57 × 2𝑛−1  38) − 

                                              (19 × 2𝑛−1 − 13)) × (19 × 2𝑛−1 − 13 − 1)}] 2                                                                          

                                 [
6

4
] [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

                                                (19 × 2𝑛−1 − 13 − 1)}  0]
2  × 

                                        [
6

4
] [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) ×

                                                    (19 × 2𝑛−1 – 13 − 6)}   0] 2  × 

                                        [
3

4
] ∏𝑖=2

𝑛 2𝑖−2 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)5) ×             

                                                                 (19 × 2𝑛−(i−1) − 13 − 6)}+{((57× 2𝑛−1 − 38) − 
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                                                        (19 ×  2𝑛−(i−1) − 13)6) × (19 × 2𝑛−(i−1) − 13 − 7)}]
2  × 

                                    [
3

4
]∏𝑖=2

𝑛 2𝑖−1  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  6) ×             

          (19 × 2𝑛−(i−1) − 13 − 7)}   0] 2 × 

                                        [
3

4
]∏𝑖=2

𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                                 (2(19 × 2𝑛−(i−1) − 13)  1)} + 0]
2  × 

                                       [
3

4
] ∏𝑖=2

𝑛 2𝑖−2  [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  11) ×             

                                                               (2(19 × 2𝑛−i − 13) +1} + {((57 × 2𝑛−1 − 38) − 

                                                   (19 × 2𝑛−(i−1) − 13)  12)  × (2(19 × 2𝑛−i − 13)   

                                                             (19 × 2𝑛−i − 13) 2
}]

2  × 

                                        [
3

4
] ∏𝑖=2

𝑛 2𝑖−1 [{((57 × 2𝑛−1 − 38)  − (19 × 2𝑛−(i−1) − 13)  12) ×             

                                                              2(19 × 2𝑛−i − 13)+(19 × 2𝑛−i − 13) 2 }  {((57× 2𝑛−1 − 38) −

                                                                     (19 ×  2𝑛−i − 13) × (19 × 2𝑛−i − 13 − 1)}]
2  × 

                                        [
3

4
] ∏𝑖=2

𝑛 2𝑖  [{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) × 

                                                                       (19 × 2𝑛−i − 13 − 1)}  0] 2  × 

                                    [
3

4
]∏𝑖=2

𝑛 2𝑖[{((57 × 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) × 

                                                                         (19 × 2𝑛−i − 13 − 6)}  0] 2                    

  After simplification, we get 

                 SK2C∏[Dn]= [
108

8
][(1805 × 22𝑛−2  2489 × 2𝑛−1 + 857) 2

 

                                              (722 × 22𝑛−2 1007 × 2𝑛−1 + 350) 2  

                                                    (722 × 22𝑛−2 1102 × 2𝑛−1 + 380) 2
] × 

                      [
3

4
]∏𝑖=2

𝑛 2𝑖−2 [(2166 × 22𝑛−i   2888 × 22𝑛−2i    2223× 2𝑛−1  + 760)
2

  

                                        (2166× 22𝑛−i  2527× 22𝑛−2i + 418 × 2𝑛−i  2907× 2𝑛−1 +857)
2

] × 

                      [
3

4
]∏𝑖=2

𝑛 2𝑖−1 [(1083 × 22𝑛−i  1444 × 22𝑛−2i  + 38 × 2𝑛−i  1140 × 2𝑛−1 + 380)
2
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                                          (1083× 22𝑛−i  1444 × 22𝑛−2i  + 418 × 2𝑛−i  1425 × 2𝑛−1 + 350) 2

         (3249 × 22𝑛−i−1  1444 × 22𝑛−2i  209 × 2𝑛−i  2280 × 2𝑛−1  +857) 2 ] × 

                       [
3

4
]∏𝑖=2

𝑛 2𝑖 [(1083 × 22𝑛−i−1   361 × 22𝑛−2i   209 × 2𝑛−i  798 × 2𝑛−1  + 350) 2  

                                       (1083 × 22𝑛−i−1   361 × 22𝑛−2i  19 × 2𝑛−i  1083 × 2𝑛−1 + 380) 2 ] 

6.3  Multiplicative of Nano-Zagreb and sum Nano-Zagreb cutting number         

topological indices of Nanostar Dendrimer Dn    

Theorem 6.3.1:  Multiplicative of Nano-Zagreb index of Nanostar Dendrimer Dn, is given 

byNZC∏(Dn)=108(651605× 24𝑛−4 –  1755904 × 23𝑛−3 +1775037× 22𝑛−2 –                                                                                   

                             797848 × 2𝑛−1 +134549)  

                             (521284 × 24𝑛−4 – 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2 – 

                                 704900 × 2𝑛−1  + 122500)  

                             (521284 × 24𝑛−4  – 1591288 × 23𝑛−3  + 1763124 × 22𝑛−2  –                                                                         

                               837520 × 2𝑛−1  + 144400)] × 

                            3∏ 2𝑖−2 𝑛
𝑖=2 [(912247 × 24𝑛−4i – 781926 × 24𝑛−3i – 987696 ×

                                                       23𝑛−3i  +1111158 × 23𝑛−2i +123462 × 23𝑛−i  + 

                                                 262086 × 22𝑛−2i – 851238 × 22𝑛−i  + 234840 × 

                                                        2𝑛−i +3203514 × 22𝑛−2 – 873981× 22𝑛 +274284×

                                                        2𝑛 –134549)] × 

 

                                3∏ 2𝑖−1 𝑛
𝑖=2 [(5212840 × 24𝑛−4i – 8210223 × 24𝑛−3i + [

12901779

4
] × 

                                                           24𝑛−2i –1467826 × 23𝑛−3i  + 6234831 × 23𝑛−2i –  

                                                           3950784 × 23𝑛−i  + 1494540 × 22𝑛−i  – 2821215 × 

                                                        22𝑛−2i  +467780 × 2𝑛−i +714780× 22𝑛 +203062×

                                                        22𝑛−2 – 1404024 × 2𝑛 + 401449] 

                               3∏ 2𝑖 𝑛
𝑖=2 [260642 × 24𝑛−4i  – 781926 × 24𝑛−3i  + 2345778 × 24𝑛−2i−2  +                              

                                              164616 × 23𝑛−3i +432117× 23𝑛−2i – 432117× 23𝑛−i  –2345778                                                                     

                                               × 23𝑛−i−2  – 483018 × 22𝑛−2i + 977949 × 22𝑛−i  – 160740 × 

                                                     2𝑛−i +159201× 22𝑛  +1172889 × 22𝑛−2  – 690840 × 22𝑛 +                                                                      

                                               266900] 
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         Proof:  NZC ∏(Dn) = ∏  (𝑒=𝑢𝑣∈𝐸(Dn) 𝑐 2 (𝑢) − 𝑐 2 (𝑣)) 

                                    = (3 × 20)[{(3(19× 2𝑛−1  13) 2 } 2 − {((57× 2𝑛−1  38) − 

                                                           (19 ×  2𝑛−1 −  13)) × (19 × 2𝑛−1 − 14)} 2 ]  × 

                                       (3 × 21)[{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

(19 × 2𝑛−1 −   14)} 2 − 0 2 ]  × 

                                               (3 × 21) [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                                       (19 × 2𝑛−1 − 13−6) } 2 − 0 2 ]  × 

                                   3∏ 2𝑖−2 𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) ×  

                                                                           (19 × 2𝑛−(i−1) − 13 − 6)}
2 − {((57× 2𝑛−1 − 38) − 

                                                                           (19 ×   2𝑛−(i−1) − 13)  6) × (19 × 2𝑛−(i−1) − 13 − 7)}
2

] 

                                         3∏ 2𝑖−1𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)6) × 

                                                                            (19 × 2𝑛−(i−1) − 13 − 7)} 2 − 0 2
] 

                                              3∏ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)11) × 

                                                             (2(19 × 2𝑛−i − 13)1)}
2  − 0 2 ] × 

                                              3∏ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)11) ×  

                                                                     (2(19 × 2𝑛−i − 13) + 1)}
2  − {((57× 2𝑛−1 − 38) − 

                                                   (19 × 2𝑛−(i−1) −  13)12) × (2(19 × 2𝑛−i − 13) 

                                                                            (19 × 2𝑛−i − 13)
2
}

2
]× 

                                            3 ∏ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38)  −(19 × 2𝑛−(i−1) − 13)12) ×   

                                                                    2(19 × 2𝑛−i − 13)}+ (19 × 2𝑛−i − 13)
2
] 2 −  

                                                                 {((57× 2𝑛−1 − 38) − (19 ×  2𝑛−i − 13)) × 

                                                                  (19 × 2𝑛−i − 14)}
2 ]  × 

                                            3∏ 2𝑖𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                    (19 × 2𝑛−i −  14)} 2 −  0 2 ]  × 

                                      3∏ 2𝑖𝑛
𝑖=2 [((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×  

                                                                    (19 × 2𝑛−i − 13 −  6)} 2  −  0 2 ]  

After simplification we get 

                  NZC ∏(Dn) = 108∏ (651605× 24𝑛−4 –  1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 –  
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                                               797848 × 2𝑛−1 +134549)  

                                               (521284 × 24𝑛−4 – 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2 – 

                                                      704900 × 2𝑛−1  + 122500)  

                                                (521284 × 24𝑛−4  – 1591288 × 23𝑛−3  + 1763124 × 22𝑛−2  –                                                                         

                                                 837520 × 2𝑛−1  + 144400)] × 

                               3∏ 2𝑖−2 𝑛
𝑖=2 [(912247 × 24𝑛−4i – 781926 × 24𝑛−3i – 987696 ×

                                                        23𝑛−3i  +1111158 × 23𝑛−2i +123462 × 23𝑛−i  + 

                                                  262086 × 22𝑛−2i – 851238 × 22𝑛−i  + 234840 × 

                                                        2𝑛−i +3203514 × 22𝑛−2 – 873981× 22𝑛 +274284×

                                                        2𝑛 –134549)] × 

                                 3∏ 2𝑖−1 𝑛
𝑖=2 [(5212840 × 24𝑛−4i – 8210223 × 24𝑛−3i + [

12901779

4
] × 

                                                            24𝑛−2i –1467826 × 23𝑛−3i  + 6234831 × 23𝑛−2i –  

                                                            3950784 × 23𝑛−i  + 1494540 × 22𝑛−i  – 2821215 × 

                                                         22𝑛−2i  +467780× 2𝑛−i +714780× 22𝑛 +2030625×

                                                         22𝑛−2 – 1404024 × 2𝑛 + 401449] 

                               3∏ 2𝑖  𝑛
𝑖=2 [260642 × 24𝑛−4i  – 781926 × 24𝑛−3i  + 2345778× 24𝑛−2i−2  +                              

                                               164616× 23𝑛−3i +432117× 23𝑛−2i – 432117× 23𝑛−i  –2345778                                                                     

                                                × 23𝑛−i−2  – 483018 × 22𝑛−2i + 977949 × 22𝑛−i  – 160740 × 

                                                       2𝑛−i +159201× 22𝑛  +1172889 × 22𝑛−2  – 690840 × 22𝑛 +                                                                      

                                                 266900] 

Theorem 6.3.2:  Multiplicative of sum Nano-Zagreb index of Nanostar Dendrimer Dn, is 

given by NZC ∏(Dn) = 108∏(651605× 24𝑛−4 –  1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 –  

                                             797848 × 2𝑛−1 +134549)  

                                             (521284 × 24𝑛−4 – 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2 – 

                                                   704900 × 2𝑛−1  + 122500)  

                                             (521284 × 24𝑛−4  – 1591288 × 23𝑛−3  + 1763124 × 22𝑛−2  –                                                                         

                                             837520 × 2𝑛−1  + 144400)] × 

                            3∏ 2𝑖−2 𝑛
𝑖=2 [(912247 × 24𝑛−4i – 781926 × 24𝑛−3i – 987696 ×

                                                      23𝑛−3i  +1111158 × 23𝑛−2i +123462 × 23𝑛−i  +                                                                                                                         

                                                262086 × 22𝑛−2i – 851238 × 22𝑛−i  + 234840 × 
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                                                      2𝑛−i +3203514 × 22𝑛−2 – 873981× 22𝑛 +274284×

                                                      2𝑛 –134549)] × 

                              3∏ 2𝑖−1 𝑛
𝑖=2 [(5212840 × 24𝑛−4i – 8210223 × 24𝑛−3i + [

12901779

4
] × 

                                                         24𝑛−2i –1467826 × 23𝑛−3i  + 6234831 × 23𝑛−2i –  

                                                       3950784 × 23𝑛−i  + 1494540 × 22𝑛−i  – 2821215 × 

                                                     22𝑛−2i  +467780× 2𝑛−i +714780× 22𝑛 +203062×

                                                     22𝑛−2 – 1404024 × 2𝑛 + 401449] 

                               3∏ 2𝑖 𝑛
𝑖=2 [260642 × 24𝑛−4i  – 781926 × 24𝑛−3i  + 2345778 × 24𝑛−2i−2  +                              

                                             164616 × 23𝑛−3i +432117× 23𝑛−2i – 432117 × 23𝑛−i  –2345778                                                                     

                                               × 23𝑛−i−2  – 483018 × 22𝑛−2i + 977949 × 22𝑛−i  – 160740 × 

                                                     2𝑛−i +159201× 22𝑛  +1172889 × 22𝑛−2  – 690840 × 22𝑛 +                                                                      

                                               266900] 

Proof:  NZC ∏(Dn) = ∏  (𝑒=𝑢𝑣∈𝐸(Dn) 𝑐 2 (𝑢) − 𝑐 2 (𝑣)) 

                                    = (3 × 20)[{(3(19× 2𝑛−1  13) 2 } 2 − {((57× 2𝑛−1  38) − 

                                                            (19 ×  2𝑛−1 −  13)) × (19 × 2𝑛−1 − 14)} 2 ]  × 

                                       (3 × 21)[{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)) × 

 (19 × 2𝑛−1 −   14)} 2 − 0 2 ]  × 

                                              (3 × 21) [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−1 − 13)  5) × 

                                                              (19 × 2𝑛−1 − 13−6) } 2 − 0 2 ]  × 

                                   3∏ 2𝑖−2 𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)  5) ×  

                                                                           (19 × 2𝑛−(i−1) − 13 − 6)}
2 − {((57× 2𝑛−1 − 38) − 

                                                                           (19 × 2𝑛−(i−1) − 13)   6) × (19 × 2𝑛−(i−1) − 13 − 7)}
2

] 

                                        3∏ 2𝑖−1𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)6) × 

                                                                           (19 × −13 − 7)} 2 − 0 2
] 

                                             3∏ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)11) × 

                                                             (2(19 × 2𝑛−(i−1) − 13)1)}
2  − 0 2 ] × 

                                            3∏ 2𝑖−2𝑛
𝑖=2  [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−(i−1) − 13)11) ×  

                                                                   (2(19 × 2𝑛−i − 13) + 1)}
2  − {((57× 2𝑛−1 − 38) − 

                                             (19 × 2𝑛−(i−1) −  13)12)  ×  (2(19 × 2𝑛−i − 13) 

                                                                        (19 × 2𝑛−i − 13)
2
 } 2

]× 
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                                           3∏ 2𝑖−1𝑛
𝑖=2 [{((57× 2𝑛−1 − 38)  −(19 × 2𝑛−(i−1) − 13)12) ×   

                                                                 2(19 × 2𝑛−i − 13)}+ (19 × 2𝑛−i − 13)
2
] 2 −  

                                                              {((57× 2𝑛−1 − 38) − (19 ×  2𝑛−i − 13)) × 

                                                                       (19 × 2𝑛−i − 14)}
2 ]  × 

                                          3∏ 2𝑖𝑛
𝑖=2 [{((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)) ×  

                                                                   (19 × 2𝑛−i −  14)} 2 −  0 2 ]  × 

                                     3∏ 2𝑖𝑛
𝑖=2 [((57× 2𝑛−1 − 38) − (19 × 2𝑛−i − 13)  5) ×  

                                                                   (19 × 2𝑛−i − 13 −  6)} 2  −  0 2 ]  

After simplification we get 

               NZC ∏(Dn) = 108∏ (651605× 24𝑛−4 –  1755904 × 23𝑛−3 + 1775037 × 22𝑛−2 –  

                                            797848 × 2𝑛−1 +134549)  

                                            (521284 × 24𝑛−4 – 1454108 × 23𝑛−3  + 1519449 × 22𝑛−2 – 

                                                  704900 × 2𝑛−1  + 122500)  

                                             (521284 × 24𝑛−4  – 1591288 × 23𝑛−3  + 1763124 × 22𝑛−2  –                                                                         

                                             837520 × 2𝑛−1  + 144400)] × 

                              3∏ 2𝑖−2 𝑛
𝑖=2 [(912247 × 24𝑛−4i – 781926 × 24𝑛−3i – 987696 ×

                                                         23𝑛−3i  +1111158 × 23𝑛−2i +123462 × 23𝑛−i  + 

                                                   262086 × 22𝑛−2i – 851238 × 22𝑛−i  + 234840 × 

                                                         2𝑛−i +3203514 × 22𝑛−2 – 873981× 22𝑛 +274284×

                                                          2𝑛 –134549)] × 

                                 3∏ 2𝑖−1 𝑛
𝑖=2 [(5212840 × 24𝑛−4i – 8210223 × 24𝑛−3i + [

12901779

4
] × 

                                                            24𝑛−2i –1467826 × 23𝑛−3i  + 6234831 × 23𝑛−2i –  

                                                            3950784 × 23𝑛−i  + 1494540 × 22𝑛−i  – 2821215 × 

                                                         22𝑛−2i  +467780× 2𝑛−i +714780× 22𝑛 +2030625×

                                                         22𝑛−2 – 1404024 × 2𝑛 + 401449] 

                               3∏ 2𝑖 𝑛
𝑖=2 [260642 × 24𝑛−4i  – 781926 × 24𝑛−3i  + 2345778× 24𝑛−2i−2  +                              

                                              164616× 23𝑛−3i +432117× 23𝑛−2i – 432117× 23𝑛−i  – 2345778                                                                     

                                              × 23𝑛−i−2  – 483018 × 22𝑛−2i + 977949 × 22𝑛−i  – 160740 × 

                                                    2𝑛−i +159201× 22𝑛  +1172889 × 22𝑛−2  – 690840 × 22𝑛 +                                                                      

                                               266900] 
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CHAPTER 7 

ECCENTRIC BASED TOPOLOGICAL INDICES OF 

MULTIPLICATIVE AND THEIR POLYNOMIAL OF 

HEXOGONAL CORE DENDRIMER D3,n-1. 
 

In this chapter, we calculate eccentricity based Redefined First, Second, and Third 

Zagreb indices, Modified First, Second, Third, Fourth and Fifth Zagreb indices, Randic, 

Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic indices. Also we 

define multiplicative and polynomial indices of Hexoconal core Dendrimer D3,n-1.  

 

 

                    

 

 

 

                  

 

Table (4) 

Edge 

Set 

No. of Edges 

E = uv 

Eccentricity of 

end vertices 

(e(u), e(v)) 

E1 6 (k+1, k+2) 

E2 3x20 = 3 (k+2, k+3) 

E3 3x21 = 6 (k+3, k+4) 

E4 3x22 =12 (k+4, k+5) 

E5 3x23 = 24 (k+5, k+6) 

E6 3x24 = 48 (k+6, k+7) 

E7 3x25 = 96 (k+7, k+8) 

. . . 

. . . 

. . . 

En-1 3x2n-1 (K+n+1, k+n+2) 
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7.1  Redefined First, Second, and Third Zagreb indices, Modified First, Second, 

Third, Fourth and Fifth Zagreb indices, Randic, Reciprocal Randic, Reduced 

Reciprocal Randic and Generalized Randic indices of eccentricity based 

topological indices of Hexoconal core Dendrimer D3,n-1. 

In this section, we calculated eccentricity based Redefined First, Second and Third 

Zagreb indices, Modified First, Second, Third, Fourth and Fifth Zagreb indices, Randic, 

Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic topological indices 

of  Hexoconal core Dendrimer D3,n-1. 

(i) Redefined First, Second and Third Zagreb indices of G, as                           

ReZG1(G) = ∑ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)              (7.1.1.) 

ReZG2(G) = ∑ (
e(u)e(v)

e(u)+e(v)
)𝑢𝑣∈𝐸(G)                                                       (7.1.2) 

ReZG3(G) = ∑  [e(u)e(v)𝑢𝑣∈𝐸(G) (e(u) + e(v)]                            (7.1.3) 

(ii) Modified First, Second, Third, Fourth and Fifth Zagreb indices of G, are defined 

mM1
(G) = ∑ [

1

𝑒(𝑢)+𝑒(𝑣)
]𝑢𝑣∈𝐸(G)                                                     (7.1.4) 

mM2
(G) =  ∑ [

1

𝑒(𝑢)𝑒(𝑣)
]𝑢𝑣∈𝐸(G)                           (7.1.5) 

mM3
(G) =  ∑ [

1

𝑒(𝑢)   𝑒(𝑣)|
]𝑢𝑣∈𝐸(G)                                                        (7.1.6) 

mM4
(G) =  ∑ [

1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]                  𝑢𝑣∈𝐸(G)    (7.1.7) 

mM5
(G) =  ∑ [

1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)                                                  (7.1.8) 

(iii) Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic 

indices of G, are defined       

          R(G) = ∑
1

√𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)                                                                   (7.1.9) 

          RR(G) = ∑ √𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)                                                   (7.1.10) 

          RRR(G) = ∑ √(𝑒(𝑢)1)(𝑒(𝑣)1)𝑢𝑣∈𝐸(G)                                 (7.1.11) 

       Ra(G) = ∑ [𝑒(𝑢)𝑒(𝑣)]𝑎𝑢𝑣∈𝐸(G)                                                   (7.1.12) 
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 In the following theorem we compute these topological indices of Hexoconal core 

Dendrimer D3,n-1. 

Theorem 7.1.1: The Redefined first, second and third Zagreb indices of Hexagonal core 

Dendrimer D3,n1, n =0,1,2,3…… are given by 

(i) ReZG1(D3,n-1) = 6 [
2k+3

(k+1) (k+2)
 ] + 3∑ 2𝑖−1𝑛

𝑖=1  [
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ] 

(ii) ReZG2(D3,n-1)  =  6 [
(k+1) (k+2)

2k+3
 ] + 3∑ 2𝑖−1𝑛

𝑖=1   [
(k+i+1) + (k+i+2)

2k+2i+3
 ] 

(iii) ReZG3(D3,n-1) = 6(k+1)(k+2)(2k+3) + 3 ∑ 2i−1𝑛
𝑖=1  [(k + i + 1) (k + i + 2) 

                                            (2k + 2𝑖 + 3)] 

Proof: By using table (4) and from equation (7.1.1 to 7.1.3), we deduce derive 

            (i)     ReZG1(G) =∑ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)     

            ReZG1(D3,n-1)  = (6×20) [
(k+1)+ (k+2)

(k+1) (k+2)
 ] + (3×20) [

(k+2)+ (k+3)

(k+2) (k+3)
 ] +  

                                                    (3×21) [
(k+3)+ (k+4)

(k+3) (k+4)
 ]+………+ (3×2n-1) [

(k+n+1)+ (k+n+2)

 (K+n+1) (K+n+2)
 ] 

            ReZG1(D3,n-1) = 6 [
2k+3

(k+1) (k+2)
 ] + 3∑ 2𝑖−1𝑛

𝑖=1   [
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ] 

(ii) ReZG2 (G) = ∑ (
e(u)e(v)

e(u)+e(v)
)𝑢𝑣∈𝐸(G)      

                         ReZG2 (D3,n-1) = (6×20) [
(k+1) (k+2)

(k+1)+(k+2)
 ] + (3×20 ) [

(k+2)(k+3)

(k+2)+ (k+3)
 ] + 

                                                   (3×21) [
(k+3)(k+4)

(k+3)+(k+4)
 ] + ………+ (3×2n-1) [

(k+n+1) (k+n+2)

 (k+n+1)+(k+n+2)
 ] 

             ReZG2 (D3,n-1) = 6 [
(k+1) (k+2)

2𝑘+3
 ] + 3∑ 2𝑖−1𝑛

𝑖=1 [
(k+i+1)+ (k+i+2)

2k+2i+3
 ] 

(iii) ReZG3 (G) = ∑  [e(u)e(v)𝑢𝑣∈𝐸(G) (e(u) + e(v))] 

ReZG3 (D3,n-1) = (6×20) [(k + 1) + (k + 2) + (2k + 3)] +  

                           (3×20) [(k + 2) + (k + 3) + (2k + 5)] +  
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                           (3×21) [(k + 3) + (k + 4) + (2K + 7) ]  + …..+                         

                                                   (3×2n-1) [(k + n + 1) + (k + n + 2) + (2k + 2n + 3) ] 

                       ReZG3(D3,n-1) = 6 (k+1) (k+2) (2k+3) + 3 ∑ 2i−1𝑛
𝑖=1  [(k + i + 1) +  

                                                  (k + i + 2)(2k + 2𝑖 + 3)] 

Theorem 7.1.2: Modified first, second, third, fourth and fifth Zagreb indices of  Hexogonal 

core Dendrimer D3,n1, n = 0,1,2,3…. are given by 

            (i)       mM1
(G) =  

6

(k+1)+(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 

             (ii)      mM2
(G) =   

6

(k+1)(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
]  

(iii)     mM3
(G) = 

6

|(k+1)  (k+2)|
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

|(k+i+1)  (k+i+2)|
]  

             (iv)     mM4
(G) =  

6

(k+1)(2k+3)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

             (v)      mM5
(G) =   

6

(k+2)+(2k+3)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

Proof:  By using table (4) and from equation (7.1.4 to 7.1.8), we deduce derive 

            (i)    mM1
(G) = ∑ [

1

𝑒(𝑢)+𝑒(𝑣)
]𝑢𝑣∈𝐸(G)  

                        mM1
 (D3,n-1)  = (6×20) [

1

(k+1)+(k+2)
] + (3×20) [

1

(k+2)+(k+3)
] + 

                                            (3×21) [
1

(k+3)+(k+4)
] +………+ (3×2n-1) [

1

(k+n+1)+(k+n+2)
] 

                     mM1
 (D3,n-1) = 

6

(k+1)+(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 

              (ii)    mM2
(G) =  ∑ [

1

𝑒(𝑢)𝑒(𝑣)
]𝑢𝑣∈𝐸(G)  

                          mM2
 (D3,n-1) = (6×20) [

1

(k+1)(k+2)
] + (3×20) [

1

(k+2)(k+3)
] + 

                                                    (3×21) [
1

(k+3)(k+4)
] +………+  (3×2n-1) [

1

(k+n+1)(k+n+2)
] 

                     mM2
 (D3,n-1) = 

6

(k+1)(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 
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           (iii)    mM3
(G) =  ∑ [

1

𝑒(𝑢)   𝑒(𝑣)|
]𝑢𝑣∈𝐸(G)  

                        mM3
 (D3,n-1) = (6×20) [

1

|(k+1)  (k+2)|
]+ (3×20) [

1

|(k+2)  (k+3)|
] + 

                                                 (3×21) [
1

|(k+3)  (k+4)|
] +………+ (3×2n-1) [

1

|(k+n+1)  (k+n+2)|
] 

                    mM3
(D3,n-1) = 

6

|(k+1)  (k+2)|
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

|(k+i+1)  (k+i+2)|
] 

         (iv)      mM4
(G) =  ∑ [

1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)  

                        mM4
 (D3,n-1)  = (6×20) [

1

(k+1)(2k+3)
]+ (3×20) [

1

(k+2)(2k+5)
] + 

                                           (3×21) [
1

(k+3)(2k+7)
] +………+ (3×2n-1) [

1

(k+n+1)+(2k+2n+3)
] 

                    mM4
(D3,n-1) = 

6

(k+1)(2k+3)
+3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

        (v)      mM5
(G) =  ∑ [

1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)  

                      mM5
 (D3,n-1) = (6×20) [

1

(k+2)+(2k+3)
] + (3×20) [

1

(k+3)+(2k+5)
] +  

                                        (3×21) [
1

(k+4)+(2k+7)
] +………+  (3×2n-1) [

1

(k+n+2)+(2k+2n+3)
] 

                  mM5
 (D3,n-1) = 

6

(k+2)+(2k+3)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

Theorem 7.1.3: Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized 

Randic indices of Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by 

(i)  R(G)  = 
6

√(k+1)(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

√(k+i+1)(k+i+2)
] 

           (ii)         RR(G)   = 6√(k + 1)(k + 2) + 3 ∑ 2i−1𝑛
𝑖=1 √(k + i + 1)(k + i + 2) 

           (iii)        RRR(G) = 6√k(k + 1) + 3∑ 2i−1𝑛
𝑖=1 √(k + i)(k + i + 1) 

           (iv)        R(G)  = 6[(k + 1)(k + 2)]𝛼 + 3 ∑ 2i−1𝑛
𝑖=1 [(k + i + 1)(k + i + 2)]𝛼 
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Proof: By using table (4) and from equation (7.1.9 to 7.1.12), we deduce derive 

           (i)          R(G) = ∑
1

√𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)  

                                         = (6×20) 
1

√(k+1)(k+2)
 + (3×20) 

1

√(k+2)(k+3)
 + 

                                       (3×21) 
1

√(k+3)(k+4)
 +………+   (3×2n-1) 

1

√(k+n+1)(k+n+2)
 

                              R(G) = 
6

√(k+1)(k+2)
 + 3 ∑ 2i−1𝑛

𝑖=1 [
1

√(k+i+1)(k+i+2)
] 

(ii)  RR(G) = ∑ √𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)  

                                             = (6×20) √(k + 1)(k + 2) + (3×20) √(k + 2)(k + 3) + 

                                         (3×21)√(k + 3)(k + 4) +………+  

                                         (3×2n-1) √(k + n + 1)(k + n + 2) 

                             RR(G) = 6√(k + 1)(k + 2) + 3∑ 2i−1𝑛
𝑖=1 √(k + i + 1)(k + i + 2) 

(iii)  RRR(G) = ∑ √(𝑒(𝑢)1)(𝑒(𝑣)1)𝑢𝑣∈𝐸(G)  

                                                = (6×20) √k(k + 1) + (3×20) √(k + 1)(k + 2) + 

                                           (3×21)√(k + 2)(k + 3) +………+  

                                           (3×2n-1) √(k + n)(k + n + 1) 

                            RRR(G)  = 6√k(k + 1) + 3∑ 2i−1𝑛
𝑖=1 √(k + i)(k + i + 1) 

(iv)  R(G) = ∑ [𝑒(𝑢)𝑒(𝑣)]𝛼𝑢𝑣∈𝐸(G)  

                                          = (6×20) [(k + 1)(k + 2)]𝛼 + (3×20) [(k + 2)(k + 3)]𝛼 + 

                                      (3×21)  [(k + 3)(k + 4)]𝛼 +………+ 

                                      (3×2n-1) [(k + n + 1)(k + n + 2)]𝛼 

                                  = 6[(k + 1)(k + 2)]𝛼 + 3 ∑ 2i−1𝑛
𝑖=1 [(k + i + 1)(k + i + 2)]𝛼 
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7.2  Multiplicative of Redefined first, second, and third Zagreb indices, Modified 

first, second, third, fourth and fifth Zagreb indices, Randic, Reciprocal Randic, 

Reduced Reciprocal Randic and Generalized Randic indices of eccentricity 

based topological indices of Hexoconal core Dendrimer D3,n-1. 

In this section, we calculate eccentricity based Multiplicative of Redefined first, 

second and third Zagreb indices, Modified first, second, Ttird, fourth and fifth Zagreb 

indices, Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic 

topological indices of Hexoconal core Dendrimer D3,n-1. 

(i) Multiplicative of Redefined first, second and third Zagreb indices of G, as 

                                     ReZG1∏(G) = ∏ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)                                           (7.2.1) 

                                     ReZG2∏(G) = ∏ (
e(u)e(v)

e(u)+e(v)
)                                          𝑢𝑣∈𝐸(G) (7.2.2) 

                         ReZG3(G) = ∏ [e(u)e(v)(e(u) + e(v)]                     𝑢𝑣∈𝐸(G) (7.2.3) 

(ii) Multiplicative of modified first, second, third, fourth and fifth Zagreb  

indices of G, are defined 

                                          mM1
∏(G)=  ∏ [

1

𝑒(𝑢)+𝑒(𝑣)
]                                             𝑢𝑣∈𝐸(G) (7.2.4) 

                                          mM2
∏(G) =  ∏ [

1

𝑒(𝑢)𝑒(𝑣)
]𝑢𝑣∈𝐸(G)                                                (7.2.5) 

                                          mM3
∏(G) =  ∏ [

1

𝑒(𝑢)   𝑒(𝑣)|
]                                        𝑢𝑣∈𝐸(G) (7.2.6) 

                                          mM4
∏(G) =  ∏ [

1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]                                 𝑢𝑣∈𝐸(G) (7.2.7) 

                                          mM5
∏(G) =  ∏ [

1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)                                   (7.2.8)   

(iii) Multiplicative of Randic, Reciprocal Randic, Reduced Reciprocal Randic 

and Generalized Randic  indices of G, are defined       

                                R∏(G) = ∏
1

√𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)                                                      (7.2.9) 

                                RR∏(G) = ∏ √𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)                                             (7.2.10) 
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                                     RRR∏(G) = ∏ √(𝑒(𝑢)1)(𝑒(𝑣)1)𝑢𝑣∈𝐸(G)                          (7.2.11) 

                                     R∏(G) = ∏ [𝑒(𝑢)𝑒(𝑣)]𝛼                                               (7.2.12)𝑢𝑣∈𝐸(G)  

Theorem7.2.1:  Multiplicative of redefined first, second and third Zagreb indices of 

Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by  

          (i)      ReZG1∏(G) = 6 [
2k+3

(k+1) (k+2)
 ] × 3∏ 2𝑖−1𝑛

𝑖=1  [
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ] 

(ii)       ReZG2∏(G) = 6 [
(k+1) (k+2)

2k+3
 ] × 3∏ 2𝑖−1𝑛

𝑖=1   [
(k+i+1) + (k+i+2)

2k+2i+3
 ] 

(iv) ReZG3(G) = 6(k+1)(k+2)(2k+3) × 3∏ 2𝑖−1𝑛
𝑖=1 [(k + i + 1) (k + i + 2) 

                                     (2k + 2𝑖 + 3)] 

Proof: By using table (4) and from equation (7.2.1 to 7.2.3), we deduce derive 

            (i)    ReZG1∏(G)  =  ∏ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)     

                      = (6×20) [
(k+1)+ (k+2)

(k+1) (k+2)
 ] × (3×20) [

(k+2)+ (k+3)

(k+2) (k+3)
 ] ×  

                                               (3×21) [
(k+3)+ (k+4)

(k+3) (k+4)
 ]  × ……× (3×2n-1) [

(k+n+1)+ (k+n+2)

 (K+n+1) (K+n+2)
 ] 

                      = 6 [
2k+3

(k+1) (k+2)
 ] × 3∏ 2𝑖−1𝑛

𝑖=1   [
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ] 

(ii) ReZG2∏(G) = ∏ (
e(u)e(v)

e(u)+e(v)
)𝑢𝑣∈𝐸(G)      

                       = (6×20) [
(k+1) (k+2)

(k+1)+(k+2)
 ] × (3×20) [

(k+2)(k+3)

(k+2)+ (k+3)
 ] × 

                                                 (3×21) [
(k+3)(k+4)

(k+3)+(k+4)
 ] × ………× (3×2n-1) [

(k+n+1) (k+n+2)

 (k+n+1)+(k+n+2)
 ] 

                       = 6 [
(k+1) (k+2)

2𝑘+3
 ] × 3∏ 2𝑖−1𝑛

𝑖=1 [
(k+i+1)+ (k+i+2)

2k+2i+3
 ] 

(iii) ReZG3∏(G)  = ∏ [e(u)e(v)(e(u) + e(v)]𝑢𝑣∈𝐸(G)                                         

                                 = (6×20) [(k + 1)(k + 2)(2k + 3)] ×  

                                     (3×20) [(k + 2)(k + 3)(2k + 5)] × 
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                                     (3×21)  [(k + 3) + (k + 4) + (2K + 7) ] × …..× 

                                                 (3×2n-1) [(k + n + 1) + (k + n + 2) + (2k + 2n + 3) ] 

                                             = 6 (k+1) (k+2) (2k+3) × 3∏ 2𝑖−1𝑛
𝑖=1  [(k + i + 1) +  

                                                      (k + i + 2)(2k + 2𝑖 + 3)] 

Theorem 7.2.2:  Multiplicative of modified first, second, third, fourth and fifth Zagreb 

indices of Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by 

             (i)      mM1
∏(G) = 

6

(k+1)+(k+2)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 

             (ii)      mM2
∏(G) = 

6

(k+1)(k+2)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 

            (iii)     mM3
∏(G) = 

6

|(k+1)  (k+2)|
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

|(k+i+1)  (k+i+2)|
] 

(iv) mM4
∏(G) = 

6

(k+1)(2k+3)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

(v) mM5
∏(G) = 

6

(k+2)+(2k+3)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

Proof: By using table (4) and from equation (7.2.4 to 7.2.8), we deduce derive 

  (i)        mM1
∏(G) =  ∏ [

1

𝑒(𝑢)+𝑒(𝑣)
]𝑢𝑣∈𝐸(G)  

                                                             = (6×20) [
1

(k+1)+(k+2)
]  × (3×20) [

1

(k+2)+(k+3)
] ×  

                                                      (3×21) [
1

(k+3)+(k+4)
] ×………× (3×2n-1) [

1

(k+n+1)+(k+n+2)
] 

                                mM1
∏(G) = 

6

(k+1)+(k+2)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
] 

(ii)        mM2
∏(G) =  ∏ [

1

𝑒(𝑢)𝑒(𝑣)
]𝑢𝑣∈𝐸(G)  

                                                             = (6×20) [
1

(k+1)(k+2)
]  × (3×20) [

1

(k+2)(k+3)
] × 

                                                             (3×21) [
1

(k+3)(k+4)
] ×………× (3 × 2n−1) [

1

(k+n+1)(k+n+2)
]  

                                mM2
∏(G) = 

6

(k+1)(k+2)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(k+i+2)
]   

(iii)                mM3
∏(G) =  ∏ [

1

𝑒(𝑢)   𝑒(𝑣)|
]𝑢𝑣∈𝐸(G)  



140  

                                                            = (6×20) [
1

|(k+1)  (k+2)|
] × (3×20) [

1

|(k+2)  (k+3)|
]  ×  

                                                 (3×21) [
1

|(k+3)  (k+4)|
] ×………×   (3×2n-1) [

1

|(k+n+1)  (k+n+2)|
] 

                       mM3
∏(G) = 

6

|(k+1)  (k+2)|
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

|(k+i+1)  (k+i+2)|
] 

(iv)              mM4
∏(G) =  ∏ [

1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)  

                                                 = (6×20) [
1

(k+1)(2k+3)
] × (3×20) [

1

(k+2)(2k+5)
] ×  

                                                  (3×21) [
1

(k+3)(2k+7)
] ×………× (3×2n-1) [

1

(k+n+1)+(2k+2n+3)
]  

                      mM4
∏(G) = 

6

(k+1)(2k+3)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

(v)                  mM5
∏(G) =  ∏ [

1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]𝑢𝑣∈𝐸(G)  

                                            = (6×20) [
1

(k+2)+(2k+3)
] × (3×20) [

1

(k+3)+(2k+5)
] × 

                                            (3×21) [
1

(k+4)+(2k+7)
] ×………×(3×2n-1) [

1

(k+n+2)+(2k+2n+3)
]   

                    mM5
∏(G) = 

6

(k+2)+(2k+3)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

(k+i+1)+(2k+2i+3)
] 

Theorem 7.2.3:  Multiplicative of Randic, Reciprocal Randic, Reduced Reciprocal Randic 

and Generalized Randic indices of Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are 

given by   

(i) R∏(G) = 
6

√(k+1)(k+2)
 × 3∏ 2𝑖−1𝑛

𝑖=1 [
1

√(k+i+1)(k+i+2)
] 

(ii) RR∏(G)  = 6√(k + 1)(k + 2) × 3 ∏ 2𝑖−1𝑛
𝑖=1 √(k + i + 1)(k + i + 2) 

(iii) RRR∏(G) = 6√k(k + 1) × 3∏ 2𝑖−1𝑛
𝑖=1 √(k + i)(k + i + 1) 

(iv) R∏(G) = 6[(k + 1)(k + 2)]𝛼 × 3 ∏ 2𝑖−1𝑛
𝑖=1 [(k + i + 1)(k + i + 2)]𝛼 
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Proof:  By using table (4) and from equation (7.2.9 to 7.2.12), we deduce derive 

(i)  R∏(G) = ∏
1

√𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)  

                                  (3×21) 
1

√(k+3)(k+4)
 ×………×(3×2n-1) 

1

√(k+n+1)(k+n+2)
    

                   R∏(G) = 
6

√(k+1)(k+2)
 × 3 ∏ 2𝑖−1𝑛

𝑖=1 [
1

√(k+i+1)(k+i+2)
] 

(ii) RR∏(G) = ∏ √𝑒(𝑢)𝑒(𝑣)𝑢𝑣∈𝐸(G)  

                                        = (6×20) √(k + 1)(k + 2) × (3×20) √(k + 2)(k + 3)  × 

                                    (3×21)√(k + 3)(k + 4) ×……… × 

                                    (3×2n-1) √(k + n + 1)(k + n + 2) 

                 RR∏(G)  = 6√(k + 1)(k + 2) × 3 ∏ 2𝑖−1𝑛
𝑖=1 √(k + i + 1)(k + i + 2) 

(iii) RRR∏(G) = ∏ √(𝑒(𝑢)1)(𝑒(𝑣)1)𝑢𝑣∈𝐸(G)  

                                          = (6×20) √k(k + 1) × (3×20) √(k + 1)(k + 2)  × (3×21)                          

                                     √(k + 2)(k + 3) ×………× (3×2n-1) √(k + n)(k + n + 1) 

                    RRR∏(G) = 6√k(k + 1) × 3∏ 2𝑖−1𝑛
𝑖=1 √(k + i)(k + i + 1) 

(iv)  R∏(G) = ∏ [𝑒(𝑢)𝑒(𝑣)]𝛼   
𝑢𝑣∈𝐸(G)  

                                        = (6×20) [(k + 1)(k + 2)]𝛼 × (3×20) [(k + 2)(k + 3)]𝛼  × (3×21)                          

                                    [(k + 3)(k + 4)]𝛼 ×………× (3×2n-1) [(k + n + 1)(k + n + 2)]𝛼 

                   R∏(G) = 6[(k + 1)(k + 2)]𝛼 × 3 ∏ 2𝑖−1𝑛
𝑖=1 [(k + i + 1)(k + i + 2)]𝛼 
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7.3  Polynomial of redefined first, second, and third Zagreb indices, modified first, 

second, third, fourth and fifth Zagreb indices, Randic, Reciprocal Randic, 

Reduced Reciprocal Randic and Generalized Randic indices of eccentricity 

based topological indices of Hexoconal core Dendrimer D3,n-1. 

In this section, we derive eccentricity based polynomial of redefined first, second 

and third Zagreb indices, Modified First, Second, Third, Fourth and Fifth Zagreb indices, 

Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized Randic 

topological indices of Hexoconal core Dendrimer D3,n-1. 

(i) polynomial Redefined First, Second and Third Zagreb indices of G, as                           

                  ReZG1(G,𝑥)=∑ 𝑥
(
e(u)+e(v)

e(u) e(v)
)

𝑢𝑣∈𝐸(G)      (7.3.1) 

                              ReZG2(G, 𝑥) =  ∑ 𝑥
(

e(u)e(v)

e(u)+e(v)
)

𝑢𝑣∈𝐸(G)                                                 (7.3.2) 

                  ReZG3(G, 𝑥) = ∑  𝑥e(u)e(v)[e(u)+e(v)]
𝑢𝑣∈𝐸(G)                                   (7.3.3) 

(ii) polynomial Modified First, Second, Third, Fourth and Fifth Zagreb indices 

of G, are defined 

                                  mM1
(G, 𝑥) = ∑ 𝑥

[
1

𝑒(𝑢)+𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)                                           (7.3.4) 

                                  mM2
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑢)𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)                                                          (7.3.5) 

                                  mM3
(G, 𝑥) =   ∑ 𝑥

[
1

𝑒(𝑢)   𝑒(𝑣)|
]

𝑢𝑣∈𝐸(G)                                                   (7.3.6) 

                                  mM4
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]

𝑢𝑣∈𝐸(G)                                               (7.3.7) 

                                  mM5
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]

𝑢𝑣∈𝐸(G)                                                (7.3.8) 

(iii) polynomial Randic, Reciprocal Randic, Reduced Reciprocal Randic and 

Generalized Randic indices of G, are defined       

                          R(G, 𝑥) = ∑ 𝑥
[

1

√𝑒(𝑢)𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)                                                          (7.3.9) 

          RR(G, 𝑥) = ∑ 𝑥√𝑒(𝑢)𝑒(𝑣)                                                          𝑢𝑣∈𝐸(G) (7.3.10) 
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          RRR(G, 𝑥) =  ∑ 𝑥√(𝑒(𝑢)1)(𝑒(𝑣)1)
𝑢𝑣∈𝐸(G)                                      (7.3.11) 

                          R(G, 𝑥) = ∑ 𝑥[𝑒(𝑢)𝑒(𝑣)]𝛼
𝑢𝑣∈𝐸(G)                                                    (7.3.12) 

In the following theorem, we compute these topological indices of Hexagonal core 

Dendrimer D3,n-1. 

Theorem7.3.1:  polynomial Redefined First, Second and Third Zagreb indices of 

Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by 

(i) ReZG1(G, 𝑥) = 6 𝑥
[

2k+3

(k+1) (k+2)
 ]
+ 3∑ 2𝑖−1𝑛

𝑖=1  𝑥
[
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ]
 

(ii) ReZG2(G, 𝑥) = 6 𝑥[
(k+1) (k+2)

2k+3
 ]
 + 3∑ 2𝑖−1𝑛

𝑖=1  𝑥  [
(k+i+1) + (k+i+2)

2k+2i+3
 ]
 

(iii) ReZG3(G, 𝑥) = 6 𝑥(k+1)(k+2)(2k+3) + 3 ∑ 2i−1𝑛
𝑖=1  𝑥[(k+i+1) (k+i+2)(2k+2𝑖+3)] 

Proof: Let G = D3,n1, n = 0,1,2,3…  be the graph of Hexagonal core Dendrimer. By 

using equation (7.3.1 to 7.3.3) and Table , we obtain 

           (i)     ReZG1(G, 𝑥) =  ∑ 𝑥
(
e(u)+e(v)

e(u) e(v)
)

𝑢𝑣∈𝐸(G)      

                        = (6×20)  𝑥
 [

(k+1)+ (k+2)

(k+1) (k+2)
 ]
 + (3×20) 𝑥

[
(k+2)+ (k+3)

(k+2) (k+3)
 ]
 +  

                                                  (3×21) 𝑥
[
(k+3)+ (k+4)

(k+3) (k+4)
 ]
  + ………+ (3×2n-1) 𝑥

[
(k+n+1)+ (k+n+2)

 (K+n+1) (K+n+2)
 ]
 

             ReZG1(G, 𝑥) = 6 𝑥
[

2k+3

(k+1) (k+2)
 ]
+ 3∑ 2𝑖−1𝑛

𝑖=1   𝑥
[
(k+i+1)+ (k+i+2)

(k+i+1) (k+i+2)
 ]
 

(ii) ReZG2(G, 𝑥) = ∑ 𝑥
(

e(u)e(v)

e(u)+e(v)
)

𝑢𝑣∈𝐸(G)      

                   = (6×20) 𝑥
[

(k+1) (k+2)

(k+1)+(k+2)
 ]
 + (3×20 ) 𝑥

[
(k+2)(k+3)

(k+2)+ (k+3)
 ]
 + 

                                            (3× 21)𝑥
[

(k+3)(k+4)

(k+3)+(k+4)
 ]
  + ………+ (3×2n-1)𝑥

[
(k+n+1) (k+n+2)

 (k+n+1)+(k+n+2)
 ]
 

             ReZG2(G, 𝑥) = 6 𝑥[
(k+1) (k+2)

2𝑘+3
 ] + 3∑ 2𝑖−1𝑛

𝑖=1 𝑥[
(k+i+1)+ (k+i+2)

2k+2i+3
 ]
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(iii) ReZG3(G, 𝑥) = ∑  𝑥e(u)e(v)[e(u)+e(v)]
𝑢𝑣∈𝐸(G)  

                                              = (6×20) 𝑥[(k+1)(k+2)(2k+3)] + (3×20) 𝑥[(k+2)(k+3)(2k+5)] +  

                                                  (3×21) 𝑥[(k+3)+(k+4)+(2k+7) ]  + …..+ 

                                                  (3×2n-1) 𝑥[(k+n+1)+(k+n+2)+(2k+2n+3) ] 

                         ReZG3(G, 𝑥) = 6 𝑥(k+1) (k+2) (2k+3) + 3 ∑ 2i−1𝑛
𝑖=1  𝑥[(k+i+1)+(k+i+2)(2k+2𝑖+3)]  

Theorem 7.3.2:  Modified First, Second, Third, Fourth and Fifth Zagreb polynomial indices 

of Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by 

                           (i)       mM1
(G, 𝑥) = 6 𝑥

[
1

(k+1)+(k+2)
]
 + 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

(k+i+1)+(k+i+2)
]
 

                          (ii)       mM2
(G, 𝑥)  = 6 𝑥

[
1

(k+1)(k+2)
]
+ 3 ∑ 2i−1𝑛

𝑖=1  𝑥
[

1

(k+i+1)+(k+i+2)
]
 

                      (iii)       mM3
(G, 𝑥)  = 6 𝑥

[
1

|(k+1)  (k+2)|
]
 + 3 ∑ 2i−1𝑥

[
1

|(k+i+1)  (k+i+2)|
]𝑛

𝑖=1  

                         (iv)      mM4
(G, 𝑥) = 6 𝑥

[
1

(k+1)(2k+3)
]
+ 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

(k+i+1)+(2k+2i+3)
]
 

                         (v)        mM5
(G, 𝑥)  = 6 𝑥

[
1

(k+2)+(2k+3)
]
 + 3 ∑ 2i−1𝑥

[
1

(k+i+1)+(2k+2i+3)
]𝑛

𝑖=1  

Proof:  Let G = D3,n1, n = 0,1,2,3…  be the graph of Hexagonal core Dendrimer. By 

using equation (7.3.4 to 7.3.8) and Table(4) , we derive 

                   (i)    mM1
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑢)+𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)  

                                                          = (6×20) 𝑥
[

1

(k+1)+(k+2)
]
  + (3×20) 𝑥

[
1

(k+2)+(k+3)
]
 + 

                                                     (3×21) 𝑥
[

1

(k+3)+(k+4)
]
+………+ (3×2n-1) 𝑥

[
1

(k+n+1)+(k+n+2)
]
 

                             mM1
(G, 𝑥) = 6 𝑥

[
1

(k+1)+(k+2)
]
 + 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

(k+i+1)+(k+i+2)
]
 

                       (ii)     mM2
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑢)𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)  

                                                           = (6×20) 𝑥
[

1

(k+1)(k+2)
]
  + (3×20) 𝑥

[
1

(k+2)(k+3)
]
 + 



145  

                                                            (3×21) 𝑥
[

1

(k+3)(k+4)
]
+………+  (3×2n-1) 𝑥

[
1

(k+n+1)(k+n+2)
]
 

                                mM2
(G, 𝑥) = 6 𝑥

[
1

(k+1)(k+2)
]
+ 3 ∑ 2i−1𝑛

𝑖=1  𝑥
[

1

(k+i+1)+(k+i+2)
]
 

                    (iii)      mM3
(G, 𝑥) =  ∑ 𝑥

[
1

𝑒(𝑢)   𝑒(𝑣)|
]

𝑢𝑣∈𝐸(G)  

                                                         =  (6×20) 𝑥
[

1

|(k+1)  (k+2)|
]
 + (3×20) 𝑥

[
1

|(k+2)  (k+3)|
]
+  

                                                    (3×21) 𝑥
[

1

|(k+3)  (k+4)|
]
 +………+ (3×2n-1) 𝑥

[
1

|(k+n+1)  (k+n+2)|
]
 

                              mM3
(G, 𝑥)  = 6 𝑥

[
1

|(k+1)  (k+2)|
]
 + 3 ∑ 2i−1𝑥

[
1

|(k+i+1)  (k+i+2)|
]𝑛

𝑖=1  

                    (iv)         mM4
(G, 𝑥) = ∑ 𝑥

[
1

𝑒(𝑢)(𝑒(𝑢)+𝑒(𝑣))
]

𝑢𝑣∈𝐸(G)  

                                                          = (6×20) 𝑥
[

1

(k+1)(2k+3)
]
 + (3×20) 𝑥

[
1

(k+2)(2k+5)
]
+  

                                                    (3×21) 𝑥
[

1

(k+3)(2k+7)
]
 +………+ (3×2n-1) 𝑥

[
1

(k+n+1)+(2k+2n+3)
]
  

                             mM4
(G, 𝑥) = 6 𝑥

[
1

(k+1)(2k+3)
]
+ 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

(k+i+1)+(2k+2i+3)
]
 

               (v)           mM5
(G, 𝑥) = ∑ 𝑥

[
1

𝑒(𝑣)(𝑒(𝑢)+𝑒(𝑣))
]

𝑢𝑣∈𝐸(G)  

                                                        = (6×20) 𝑥
[

1

(k+2)+(2k+3)
]
 + (3×20) 𝑥

[
1

(k+3)+(2k+5)
]
 + 

                                                        (3×21) 𝑥
[

1

(k+4)+(2k+7)
]
 +………+(3×2n-1) 𝑥

[
1

(k+n+2)+(2k+2n+3)
]
                                   

                               mM5
(G, 𝑥)  = 6 𝑥

[
1

(k+2)+(2k+3)
]
 + 3 ∑ 2i−1𝑥

[
1

(k+i+1)+(2k+2i+3)
]𝑛

𝑖=1  

Theorem 7.3.3:  Randic, Reciprocal Randic, Reduced Reciprocal Randic and Generalized 

Randic polynomial indices of Hexogonal core Dendrimer D3,n1, n = 0,1,2,3… are given by 

        (i)       R (G, 𝑥) =  6𝑥
 [

1

√(k+1)(k+2)
]
+ 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

√(k+i+1)(k+i+2)
]
 

             (ii)      RR (G, 𝑥)   = 6 𝑥√(k+1)(k+2) + 3 ∑ 2i−1𝑥√(k+i+1)(k+i+2)𝑛
𝑖=1  
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(iii) RRR (G, 𝑥)  = 6 𝑥√k(k+1) + 3 ∑ 2i−1𝑛
𝑖=1 𝑥√(k+i)(k+i+1) 

            (iv)     R (G, 𝑥)    = 6𝑥[(k+1)(k+2)]𝛼 + 3 ∑ 2i−1𝑛
𝑖=1 𝑥[(k+i+1)(k+i+2)]𝛼  

Proof: Let G = D3,n1, n = 0,1,2,3…  be the graph of Hexagonal core Dendrimer. By 

using equation (7.3.9 to 7.3.12) and Table (4) , we have 

       (i)      R(G, 𝑥) = ∑ 𝑥
[

1

√𝑒(𝑢)𝑒(𝑣)
]

𝑢𝑣∈𝐸(G)  

                                     = (6×20) 𝑥
[

1

√(k+1)(k+2)
]
 + (3×20) 𝑥

[
1

√(k+2)(k+3)
]
+             

                                  (3×21) 𝑥
[

1

√(k+3)(k+4)
]
+………+ (3×2n-1) 𝑥

[
1

√(k+n+1)(k+n+2)
]
 

                  R(G, 𝑥) = 6𝑥
 [

1

√(k+1)(k+2)
]
+ 3 ∑ 2i−1𝑛

𝑖=1 𝑥
[

1

√(k+i+1)(k+i+2)
]
 

(ii) RR(G, 𝑥) = ∑ 𝑥√𝑒(𝑢)𝑒(𝑣)
𝑢𝑣∈𝐸(G)  

                                         = (6×20) 𝑥√(k+1)(k+2) + (3×20) 𝑥√(k+2)(k+3) + 

                                     (3×21) 𝑥√(k+3)(k+4) +………+ (3×2n-1) 𝑥√(k+n+1)(k+n+2) 

                  RR (G, 𝑥) = 6 𝑥√(k+1)(k+2) + 3 ∑ 2i−1𝑥√(k+i+1)(k+i+2)𝑛
𝑖=1  

(iii) RRR (G, 𝑥) = ∑ 𝑥√(𝑒(𝑢)1)(𝑒(𝑣)1)
𝑢𝑣∈𝐸(G)  

                                              = (6×20) 𝑥√k(k+1) + (3×20) 𝑥√(k+1)(k+2) + 

                                          (3×21) 𝑥√(k+2)(k+3) +………+ (3×2n-1) 𝑥√(k+n)(k+n+1)  

                  RRR (G, 𝑥)  = 6 𝑥√k(k+1) + 3 ∑ 2i−1𝑛
𝑖=1 𝑥√(k+i)(k+i+1) 

(iv) R(G, 𝑥) = ∑ 𝑥[𝑒(𝑢)𝑒(𝑣)]𝛼
𝑢𝑣∈𝐸(G)  

                                       = (6×20) 𝑥[(k+1)(k+2)]𝛼   + (3×20) 𝑥[(k+2)(k+3)]𝛼  + (3×21)                          

                                   𝑥[(k+3)(k+4)]𝛼 +………+ (3×2n-1) 𝑥[(k+n+1)(k+n+2)]𝛼  

                  R(G, 𝑥) = 6𝑥[(k+1)(k+2)]𝛼 + 3 ∑ 2i−1𝑛
𝑖=1 𝑥[(k+i+1)(k+i+2)]𝛼 
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Table 5: Edges of the type uvE(G) and eccentricity for Dendrimers D3,1 and D3,2. 

Dendrimer 
Edges of the type 

uvE(G) with eccentricity 
Frequency 

D3,1 (4,5) 3 

 (5,6) 6 

D3,2 (3,4) 6 

 (4,5) 6 

 (5,6) 3 

  

 This method to compute eccentricity based topological indices is as given below. 

The eccentricity based Redefined first Zagreb index, 

  ReZG1(G) =  ∑ (
e(u)+e(v)

e(u) e(v)
)𝑢𝑣∈𝐸(G)     

  ReZG1(D3,1) = 3(
4+5

4×5
) + 6(

5+6

5×6
) 

                       = 3.55 

 Redefined second Zagreb index for D3,1 (Table 5) is computed as 

 The values of ReZG1(D3,1) and ReZG2(D3,1) are given in table (6).  

Table 6: The values of ReZG1(D3,1) and ReZG2(D3,1) of Dendrimers D3,1 and D3,2. 

Dendrimer 
Redefined first Zagreb 

index(ReZG1(D3,1)) 

Redefined second Zagreb 

index(ReZG1(D3,1)) 

D3,1 3.55 23.03 

D3,2 7.3 31.79 

 

 Here eccentricity based Redefined second Zagreb version has greater value then 

Redefined second Zagreb Index. 
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CHAPTER 8 

ECCENTRIC BASED TOPOLOGICAL INDICES OF 

MULTIPLICATIVE AND THEIR POLYNOMIAL OF 

DENDRIMER D(n) 
 

In this chapter, we obtained eccentricity based Hyper first, second, third, fourth and 

fifth Zagreb indices, Square reduced sum, Square reduced product, Square reduced 

Arithmetic, Square reduced Geometric and Square reduced Harmonic indices, First F, 

Second F, The Minus F and Square F indices. Also we define multiplicative and polynomial 

indices of Nanostar Dendrimer D(n).   

 In this chapter, we focus on the special infinite class of Nanostar Dendrimers D(n) 

(here n is  the step of growth) which is descripted as follows: 

 

Figure 8.1. The structures of D(1), D(2) and D(3) 
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 By the analysis of its molecular structure, we see that the edge set of D(n) can be 

divided into n parts: 

E1: ec(u) = n and  ec(v) = n+1; 

E2: ec(u) = n+1 and  ec(v) = n+2; 

 ………………. 

Ei: ec(u) = n+𝑖 + 1 and  ec(v) = n+𝑖; 

………………. 

En: ec(u) = 2n−1 and ec(v) = 2n. 

Furthermore, we have | E1 | = 4, | E2 | = 8, ……., | Ei | = 2𝑖+1…….. and  | En | = 2𝑛+1 .  

8.1  Sombor, Modified Sombor, Reduced Sombor, Reduced Modified Sombor 

indices, The first and second (a,b)-KA indices, The first and second Reduced 

(a,b)-KA indices, square reduced sum, product, Arithmetic, Geometric and 

Harmonic indices, First and Second F, Minus F, Square F indices of eccentricity 

based topological indices of Nanostar Dendrimer D(n). 

In this section, we obtain exact values for Sombor, Modified Sombor, Reduced 

Sombor, Reduced Modified Sombor indices, The first and second (a,b)–KA indices, The 

first and second Reduced (a,b)–KA indices, Square reduced sum, Square reduced product, 

Square reduced Arithmetic, Square reduced Geometric and Square reduced Harmonic 

indices, First F, Second F, The Minus F, Square F indices of eccentricity based topological 

indices of Nanostar Dendrimer D(n). 

(i) Sombor, Modified Sombor, Reduced Sombor and Reduced modified Sombor 

indices of G, as           

                     SO(G) = ∑  𝑢𝑣∈𝐸(G) √𝑒(𝑢)2 + 𝑒(𝑣)2 

                     𝑚SO(G) = ∑  𝑢𝑣∈𝐸(G)
1

√𝑒(𝑢)2+𝑒(𝑣)2
 

               RSO(G) = ∑  𝑢𝑣∈𝐸(G) √(𝑒(𝑢) − 1) 2 + (𝑒(𝑣) − 1)2                

                       𝑚RSO(G)  = ∑  𝑢𝑣∈𝐸(G)
1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2
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(ii) The First and Second (a, b) - KA indices and the First and Second Reduced (a, 

b) - KA indices of G are defined  

              KA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎 + 𝑒(𝑣)𝑎]𝑏 

                KA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏 

              RKA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏 

              RKA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏 

(iii) Square Reduced sum, Square Reduced product, Square Reduced Arithmetic,  

Square Reduced Geometric and Square Reduced Harmonic indices of G, are 

defined 

               SRS(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 + (𝑒(𝑣)  − 1)2] 

               SRP(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 ((𝑒(𝑣)  − 1)2] 

               SRA(G) = ∑  𝑢𝑣∈𝐸(G) [
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
] 

               SRH(G) = ∑  [𝑢𝑣∈𝐸(G)
2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
] 

               SRG(G) = ∑ √[(𝑒(𝑢)  − 1)2  (𝑒(𝑣)  − 1)2] 𝑢𝑣∈𝐸(G)  

(iv) First F, Second F, Minus F, Square F indices of G, are defined       

            F1(G) =  ∑ [e(u)2 + e(v)2] 𝑢𝑣∈𝐸(G)   

         F2(G) =  ∑ [e(u)2 e(v)2] 𝑢𝑣∈𝐸(G)  

         MF(G) = ∑ |e(u)2  −  e(v)2|𝑢𝑣∈𝐸(G)  

         QF(G) = ∑ |e(u)2  −  e(v)2|2𝑢𝑣∈𝐸(G)  

Theorem 8.1.1: Let G be D(n). Then we have 

(i)  SO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2 

(ii)         𝑚SO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2
 

(iii)       RSO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2 

      (iv)      𝑚RSO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
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Proof: (i) SO(G) = ∑  𝑢𝑣∈𝐸(G) √𝑒(𝑢)2 + 𝑒(𝑣)2 

             SO(D(n)) = (4× 20) √𝑛2 + (𝑛 + 1)2 +                                                     

                                 (4× 21) √(𝑛 + 1)2 + (𝑛 + 2)2 +……….+                      

                                 (4× 2𝑛−2) √(2𝑛 − 2)2 + (2𝑛 − 1)2 + 

                                 (4 × 2𝑛−1) √(2𝑛 − 1)2 + (2𝑛)2 

              SO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2 

(ii) 𝑚SO (G) = ∑  𝑢𝑣∈𝐸(G)
1

√𝑒(𝑢)2+𝑒(𝑣)2
 

           𝑚SO(D(n)) = (4× 20) 
1

√𝑛2+(𝑛+1)2
 + (4× 21) 

1

√(𝑛+1)2+(𝑛+2)2
 +……….+                                                     

                                  (4× 2𝑛−2) 
1

√(2𝑛−2)2+(2𝑛−1)2
 + (4 × 2𝑛−1) 

1

√(2𝑛−1)2+(2𝑛)2
      

           𝑚SO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2
     

(iii)  RSO(G) = ∑  𝑢𝑣∈𝐸(G) √(𝑒(𝑢) − 1) 2 + (𝑒(𝑣) − 1)2   

             RSO(D(n)) = (4× 20) √(𝑛 − 1)2 + 𝑛2 + (4× 21) √𝑛2 + (𝑛 + 1)2 +……….+                                                    

                                     (4× 2𝑛−2) √(2𝑛 − 3)2 + (2𝑛 − 2)2 + 

                                     (4 × 2𝑛−1) √(2𝑛)2+(2𝑛 − 1)2 

              RSO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2              

(iv) 𝑚RSO(G)  = ∑  𝑢𝑣∈𝐸(G)
1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2
 

            𝑚RSO(D(n)) = (4× 20)
1

√(𝑛−1)2+𝑛2
  + (4× 21) 

1

√𝑛2+(𝑛+1)2
 +……….+                                                    

                                     (4× 2𝑛−2) 
1

√(2𝑛−3)2+(2𝑛−2)2
+ (4 × 2𝑛−1) 

1

√(2𝑛)2+(2𝑛−1)2
 

             𝑚RSO(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
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 Theorem 8.1.2: Let G be D(n). Then we have 

(i)  KA1
a,b (D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎 + (𝑛 + 𝑖)𝑎]𝑏 

    (ii)         KA2
a,b (D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎(𝑛 + 𝑖)𝑎]𝑏              

(iii)  RKA1
a,b(D(n)) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏 

(iv)  RKA2
a,b (D(n)) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏 

Proof: (i) KA1
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎 + 𝑒(𝑣)𝑎]𝑏 

           KA1
a,b(D(n)) = (4× 20) [𝑛𝑎 + (𝑛 + 1)𝑎]𝑏 +                                                     

                                     (4× 21)[(𝑛 + 1)𝑎 + (𝑛 + 2)𝑎]𝑏  +……….+                      

                                     (4× 2𝑛−2)[(2𝑛 − 2)𝑎 + (2𝑛 − 1)𝑎]𝑏  + 

                                     (4 × 2𝑛−1)[(2𝑛 − 1)𝑎 + (2𝑛)𝑎]b 

           KA1
a,b(D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎 + (𝑛 + 𝑖)𝑎]𝑏  

     (ii)  KA2
a,b (G) = ∑  𝑢𝑣∈𝐸(G) [𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏 

          KA2
a,b(D(n)) = (4× 20) [𝑛𝑎(𝑛 + 1)𝑎]𝑏 +                                                     

                                    (4× 21)[(𝑛 + 1)𝑎(𝑛 + 2)𝑎]𝑏  +……….+                      

                                    (4× 2𝑛−2)[(2𝑛 − 2)𝑎(2𝑛 − 1)𝑎]𝑏  + 

                                    (4 × 2𝑛−1)[(2𝑛 − 1)𝑎(2𝑛)𝑎]b 

          KA2
a,b(D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎(𝑛 + 𝑖)𝑎]𝑏  

(iii) RKA1
a,b(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏 

       RKA1
a,b(D(n)) = (4× 20)[(𝑛 − 1)𝑎 + 𝑛𝑎]𝑏  + (4× 21)[𝑛𝑎 + (𝑛 + 1)𝑎]𝑏 +……….+                                                    

                                   (4× 2𝑛−2) [(2𝑛 − 3)𝑎 + (2𝑛 − 2)𝑎]𝑏 + 

                                  (4 × 2𝑛−1)[(2𝑛)𝑎+(2𝑛 − 1)𝑎]b  

     RKA1
a,b(D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎 + (𝑛 + 𝑖 − 1)𝑎]𝑏 
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(iv) RKA2
a,b(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏 

       RKA2
a,b(D(n)) = (4× 20)[(𝑛 − 1)𝑎𝑛𝑎]𝑏  + (4× 21)[𝑛𝑎(𝑛 + 1)𝑎]𝑏 +……….+                                                    

                                   (4× 2𝑛−2) [(2𝑛 − 3)𝑎(2𝑛 − 2)𝑎]𝑏 + 

                                  (4 × 2𝑛−1)[(2𝑛)𝑎(2𝑛 − 1)𝑎]b  

     RKA2
a,b(D(n)) = 4∑ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎(𝑛 + 𝑖 − 1)𝑎]𝑏 

Theorem 8.1.3: Let G be D(n). Then we have 

(i) SRS(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2] 

(ii) SRP(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iii) SRA(D(n))  = 2∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iv) SRH(D(n)) = 8∑ 2𝑖−1𝑛
𝑖=1 [

1

[(𝑛+𝑖−2)2(𝑛+𝑖−1)2
] 

(v) SRG(D(n))  = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)(𝑛 + 𝑖 − 1)] 

Proof:  (i)    SRS(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 + (𝑒(𝑣)  − 1)2] 

            SRS(D(n)) = (4× 20) [(n − 1)2 + 𝑛2] + (4× 21) [n2 + (𝑛 + 1)2] +  

                                   (4× 22) [n2 + (𝑛 + 1)2] +………..+  

                                        (4 × 2𝑛−1) [(2n − 2)2 + (2n − 1)2] 

             SRS(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2] 

(ii) SRP(G) = ∑  𝑢𝑣∈𝐸(G) [(𝑒(𝑢)  − 1)2 ((𝑒(𝑣)  − 1)2] 

           SRP(D(n)) = (4× 20) [(n − 1)2𝑛2] + (4× 21) [n2(𝑛 + 1)2] +  

                                  (4× 22) [n2(𝑛 + 1)2] +………..+ 

                                      (4 × 2𝑛−1)[(2n − 2)2(2n − 1)2] 

           SRP(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 
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(iii) SRA(G) = ∑  𝑢𝑣∈𝐸(G) [
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
] 

            SRA(D(n)) =[
1

2
]{(4× 20) ((n − 1)2 + 𝑛2) + (4× 21) (n2 + (𝑛 + 1)2) +  

                                  (4× 22) (n2 + (𝑛 + 1)2) +………..+ 

                                     (4 × 2𝑛−1) ((2n − 2)2 + (2n − 1)2]} 

           SRA(D(n)) = 2∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iv) SRH(G) = ∑  [𝑢𝑣∈𝐸(G)
2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
] 

           SRH(D(n)) = 2{(4 × 20)
1

[(n−1)2 + 𝑛2]
+ (4 × 21)

1

[n2 + (𝑛+1)2]
+ 

                                          (4 × 22)
1

[n2 + (𝑛+1)2]
+ ……… . . +  

                                               (4 × 2𝑛−1)
1

[(2n−2)2 + (2n−1)2]
}  

               SRH(D(n)) = 8∑ 2𝑖−1𝑛
𝑖=1 [

1

[(𝑛+𝑖−2)2(𝑛+𝑖−1)2
] 

(v) SRG(G) = ∑ √[(𝑒(𝑢)  − 1)2  (𝑒(𝑣)  − 1)2] 𝑢𝑣∈𝐸(G)  

  SRG(D(n)) = (4× 20) √(n − 1)2  𝑛2 + (4× 21) √n2 (𝑛 + 1)2  +  

                                      (4× 22) √n2 (𝑛 + 1)2+………..+  

                                           (4 × 2𝑛−1) √(2n − 2)2  (2n − 1)2  

             SRG(D(n))  = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)(𝑛 + 𝑖 − 1)] 

Theorem 8.1.4: Let G be D(n). Then we have 

(i) F1(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2] 

(ii) F2(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2(𝑛 + 𝑖)2] 

(iii) MF(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2| 

(iv) QF(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1 |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2|2  
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Proof: (i) F1(G) =∑ [e(u)2  + e(v)2]𝑛
𝑖=1   

              F1(D(n)) = (4× 20) [𝑛2+(𝑛 + 1)2] + (4 × 21) [(𝑛 + 1)2+(𝑛 + 2)2] + 

                                (4× 22) [(𝑛 + 2)2+(𝑛 + 3)2]+ ………..+  

                                (4× 2𝑛−2) [(2𝑛 − 2)2 + (2𝑛 − 1)2 + 

                                      (4 × 2𝑛−1) [(2𝑛 − 1)2 + (2𝑛)2]   

              F1(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2] 

(ii) F2(G) = ∑ [e(u)2 e(v)2]𝑛
𝑖=1   

            F2(D(n)) = (4× 20) [𝑛2(𝑛 + 1)2] + (4× 21) [(𝑛 + 1)2(𝑛 + 2)2] + 

                              (4× 22) [(𝑛 + 2)2(𝑛 + 3)2]+ ………..+  

                              (4× 2𝑛−2) [(2𝑛 − 2)2(2𝑛 − 1)2] +  

                                    (4 × 2𝑛−1) [(2𝑛 − 1)2(2𝑛)2]  

           F2(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2(𝑛 + 𝑖)2] 

(iii) MF(G) = ∑ |e(u)2  −  e(v)2|𝑛
𝑖=1  

             MF(D(n)) = (4× 20) |𝑛2 − (𝑛 + 1)2| + (4 × 21) |(𝑛 + 1)2 − (𝑛 + 2)2| + 

                                 (4× 22) |(𝑛 + 2)2 − (𝑛 + 3)2|+ ………..+  

                                 (4× 2𝑛−2) |(2𝑛 − 2)2 − (2𝑛 − 1)2| + 

                                (4 × 2𝑛−1) |(2𝑛 − 1)2 − (2𝑛)2|   

            MF(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1  |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2| 

(iv) QF(G) =∑ |e(u)2  −  e(v)2|2𝑛
𝑖=1  

             QF(D(n)) = (4× 20) |𝑛2 − (𝑛 + 1)2|2 + (4× 21) |(𝑛 + 1)2 − (𝑛 + 2)2|2 

                                 (4× 22) |(𝑛 + 2)2 − (𝑛 + 3)2|2 + ………..+  

                                 (4× 2𝑛−2) |(2𝑛 − 2)2 − (2𝑛 − 1)2|2 +  

                                 (4 × 2𝑛−1)|(2𝑛 − 1)2 − (2𝑛)2|2  

            QF(D(n)) = 4∑ 2𝑖−1𝑛
𝑖=1 |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2|2  
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8.2  Sombor, Modified Sombor, Reduced Sombor, Reduced Modified Sombor 

indices, The first and second (a,b)–KA indices, The first and second Reduced 

(a,b)–KA indices, Square Reduced sum, product, Arithmetic, Geometric and 

Harmonic indices, First and Second F, Minus F, Square F indices of eccentricity 

based polynomial topological indices of Nanostar Dendrimer D[n]. 

(i) Sombor, Modified Sombar, Reduced Sombar, Reduced Modified Sombar 

polynomials indices of G, as           

                      SO(G, 𝑥) = ∑  𝑥√𝑒(𝑢)2+𝑒(𝑣)2
𝑢𝑣∈𝐸(G)  

                      𝑚SO(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥
1

√𝑒(𝑢)2+𝑒(𝑣)2 

                RSO(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2                

                            𝑚RSO(G, 𝑥)  = ∑  𝑥

1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2

𝑢𝑣∈𝐸(G)  

(ii) The first and second (a, b) - KA indices, The first and second Reduced (a, b) - 

KA  polynomial indices of G, are defined  

               KA1
a,b (G, 𝑥) = ∑  𝑥[𝑒(𝑢)𝑎+𝑒(𝑣)𝑎]𝑏

𝑢𝑣∈𝐸(G)  

                     KA2
a,b (G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏  

                   RKA1
a,b (G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[(𝑒(𝑢)−1)𝑎+(𝑒(𝑣)−1)𝑎]𝑏 

                   RKA2
a,b (G, 𝑥) = ∑ 𝑥[(𝑒(𝑢)−1)𝑎(𝑒(𝑣)−1)𝑎]𝑏 𝑢𝑣∈𝐸(G)  

(iii) Square Reduced sum, Square Reduced product, Square Reduced Arithmetic, 

Square Reduced Geometric and Square Reduced Harmonic polynomial indices 

of G, are defined 

                  SRS(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2] 

                    SRP(G, 𝑥) = ∑  𝑥[(𝑒(𝑢) −1)2 ((𝑒(𝑣) −1)2]
𝑢𝑣∈𝐸(G)  

                    SRA(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
]
 

                    SRH(G, 𝑥) = ∑ 𝑥
[

2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
]
    𝑢𝑣∈𝐸(G)  

                    SRG(G, 𝑥) = ∑ 𝑥√[(𝑒(𝑢) −1)2  (𝑒(𝑣) −1)2]
𝑢𝑣∈𝐸(G)  
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(iv) First F, Second F, Minus F, Square F polynomial indices of G, are defined 

                     F1(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[e(u)2 + e(v)2] 

               F2(G, 𝑥) = ∑ 𝑥[e(u)2 e(v)2] 𝑢𝑣∈𝐸(G)   

               MF(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥|e(u)2 − e(v)2| 

               QF(G, 𝑥) =∑  𝑢𝑣∈𝐸(G) 𝑥|e(u)2 − e(v)2|2 

Theorem 8.2.1: Let G be D(n) Nanostar Dendrimer. Then we have  

(i)  SO(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥√(𝑛+𝑖−1)2+(𝑛+𝑖)2  

(ii)  mSO(D(n), x) = 4∑ 2𝑖−1𝑛
𝑖=1 𝑥

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2  

(iii)       RSO(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2 

(iv)       mRSO(D(n), x) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2  

Proof: (i) SO(G, 𝑥) = ∑  𝑥√𝑒(𝑢)2+𝑒(𝑣)2
𝑢𝑣∈𝐸(G)  

            SO(D(n), 𝑥) = (4× 20) 𝑥√𝑛2+(𝑛+1)2 +   (4× 21) 𝑥√(𝑛+1)2+(𝑛+2)2   +……….+                                                   

                                     (4× 2𝑛−2) 𝑥√(2𝑛−2)2+(2𝑛−1)2  + (4 × 2𝑛−1) 𝑥√(2𝑛−1)2+(2𝑛)2 

            SO(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥√(𝑛+𝑖−1)2+(𝑛+𝑖)2 

     (ii)    mSO(G, x) = ∑ 𝑥
1

√𝑒(𝑢)2+𝑒(𝑣)2 𝑢𝑣∈𝐸(G)  

              mSO(D(n), x) = (4× 20) 𝑥

1

√𝑛2+(𝑛+1)2
 + (4× 21) 𝑥

1

√(𝑛+1)2+(𝑛+2)2
 +……….+                                                     

                                          (4× 2𝑛−2) 𝑥
1

√(2𝑛−2)2+(2𝑛−1)2   + (4 × 2𝑛−1)𝑥

 
1

√(2𝑛−1)2+(2𝑛)2
 

     

               mSO(D(n), x) = 4∑ 2𝑖−1𝑛
𝑖=1 𝑥

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2        
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(iii)    RSO(G, 𝑥) = ∑  𝑥√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2
𝑢𝑣∈𝐸(G)    

         RSO(D(n), 𝑥) = (4× 20) 𝑥√(𝑛−1)2+𝑛2
 +   (4× 21)𝑥√𝑛2+(𝑛+1)2   +……….+ 

                                      (4× 2𝑛−2) 𝑥√(2𝑛−3)2+(2𝑛−2)2 + (4 × 2𝑛−1)𝑥√(2𝑛)2+(2𝑛−1)2   

           RSO(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2          

(iv)     mRSO (G, 𝑥)    = ∑  𝑢𝑣∈𝐸(G) 𝑥

1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2
 

            mRSO(D(n), 𝑥) = (4× 20) 𝑥

1

√(𝑛−1)2+𝑛2
  + (4× 21) 𝑥

1

√𝑛2+(𝑛+1)2
  +……….+                                                    

                                         (4× 2𝑛−2) 𝑥
1

√(2𝑛−3)2+(2𝑛−2)2  + (4 × 2𝑛−1) 𝑥

1

√(2𝑛)2+(2𝑛−1)2
  

             mRSO(D(n), x) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2  

Theorem 8.2.2: Let G be D(n) Nanostar Dendrimer. Then we have  

                     (i) KA1
a,b (G, 𝑥) = ∑  𝑥[𝑒(𝑢)𝑎+𝑒(𝑣)𝑎]𝑏

𝑢𝑣∈𝐸(G)  

                    (ii) KA2
a,b (G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏 

                 (iii) RKA1
a,b (G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[(𝑒(𝑢)−1)𝑎+(𝑒(𝑣)−1)𝑎]𝑏 

            (iv) RKA2
a,b (G, 𝑥) = ∑ 𝑥[(𝑒(𝑢)−1)𝑎(𝑒(𝑣)−1)𝑎]𝑏 𝑢𝑣∈𝐸(G)  

Proof: (i) KA1
a,b (G, 𝑥) = ∑  𝑥[𝑒(𝑢)𝑎+𝑒(𝑣)𝑎]𝑏

𝑢𝑣∈𝐸(G)  

           KA1
a,b(D(n), 𝑥) = (4× 20) 𝑥[𝑛𝑎+(𝑛+1)𝑎]𝑏 +  (4× 21) 𝑥[(𝑛+1)𝑎+(𝑛+2)𝑎]𝑏  +……….+                                                    

                                         (4× 2𝑛−2) 𝑥[(2𝑛−2)𝑎+(2𝑛−1)𝑎]𝑏  + (4 × 2𝑛−1) 𝑥[(2𝑛−1)𝑎+(2𝑛)𝑎]b  

           KA1
a,b(D(n), 𝑥) = 4∑ 2𝑖−1𝑛

𝑖=1 𝑥[(𝑛+𝑖−1)𝑎+(𝑛+𝑖)𝑎]𝑏  
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(ii)  KA2
a,b (G, 𝑥) = ∑  𝑥[𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏

𝑢𝑣∈𝐸(G)  

          KA2
a,b(D(n), 𝑥) = (4× 20) 𝑥[𝑛𝑎(𝑛+1)𝑎]𝑏 +  (4× 21) 𝑥[(𝑛+1)𝑎(𝑛+2)𝑎]𝑏   +……….+                                                    

                                         (4× 2𝑛−2) 𝑥[(2𝑛−2)𝑎(2𝑛−1)𝑎]𝑏  + (4 × 2𝑛−1)𝑥[(2𝑛−1)𝑎(2𝑛)𝑎]b 

          KA2
a,b(D(n), 𝑥) = 4∑ 2𝑖−1𝑛

𝑖=1 𝑥[(𝑛+𝑖−1)𝑎(𝑛+𝑖)𝑎]𝑏  

(iii) RKA1
a,b(G, 𝑥) = ∑  𝑥[(𝑒(𝑢)−1)𝑎+(𝑒(𝑣)−1)𝑎]𝑏

𝑢𝑣∈𝐸(G)  

       RKA1
a,b(D(n), 𝑥)= (4× 20) 𝑥[(𝑛−1)𝑎+𝑛𝑎]𝑏   + (4× 21) 𝑥[𝑛𝑎+(𝑛+1)𝑎]𝑏  +……….+                                                    

                                     (4× 2𝑛−2) 𝑥[(2𝑛−3)𝑎+(2𝑛−2)𝑎]𝑏  +   (4 × 2𝑛−1) 𝑥[(2𝑛)𝑎+(2𝑛−1)𝑎]b  

      RKA1
a,b(D(n), 𝑥) = 4∑ 2𝑖−1𝑛

𝑖=1   𝑥[(𝑛+𝑖−2)𝑎+(𝑛+𝑖−1)𝑎]𝑏  

(iv) RKA2
a,b(G, 𝑥) = ∑  𝑥[(𝑒(𝑢)−1)𝑎(𝑒(𝑣)−1)𝑎]𝑏  𝑢𝑣∈𝐸(G)  

       RKA2
a,b(D(n), 𝑥) = (4× 20) 𝑥[(𝑛−1)𝑎𝑛𝑎]𝑏  + (4× 21) 𝑥[𝑛𝑎(𝑛+1)𝑎]𝑏 +……….+                                                    

                                         (4× 2𝑛−2) 𝑥[(2𝑛−3)𝑎(2𝑛−2)𝑎]𝑏  + (4 × 2𝑛−1) 𝑥[(2𝑛)𝑎(2𝑛−1)𝑎]b  

      RKA2
a,b(D(n), 𝑥) = 4∑ 2𝑖−1𝑛

𝑖=1   𝑥[(𝑛+𝑖−2)𝑎(𝑛+𝑖−1)𝑎]𝑏 

Theorem 8.2.3: Let G be D(n) Nanostar Dendrimer. Then we have 

(i) SRS(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1 𝑥[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2]  

(ii) SRP(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)2(𝑛+𝑖−1)2]     

(iii) SRA(D(n), 𝑥) = 2∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2] 

(iv) SRH(D(n), 𝑥) = 8∑ 2𝑖−1𝑛
𝑖=1 {

1

𝑥[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2]
} 

(v) SRG(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)(𝑛+𝑖−1)] 

Proof:  

(i) SRS(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2] 

      SRS(D(n), 𝑥)  = (4 × 20) 𝑥[(n−1)2 + 𝑛2]  + (4 × 21) 𝑥[n2 + (𝑛+1)2]  +  
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                                 (4 × 22) 𝑥[n2 + (𝑛+1)2]  +………..+ (4 × 2𝑛−1)𝑥[(2n−2)2 + (2n−1)2]  

       SRS(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2] 

(ii) SRP(G, 𝑥) = ∑  𝑥[(𝑒(𝑢) −1)2 ((𝑒(𝑣) −1)2]
𝑢𝑣∈𝐸(G)  

      SRP(D(n), 𝑥) = (4 × 20) 𝑥[(n−1)2  𝑛2]  + (4 × 21) 𝑥[n2 (𝑛+1)2]  +  

                                 (4 × 22) 𝑥[n2 (𝑛+1)2]  +………..+  

                                     (4 × 2𝑛−1)𝑥[(2n−2)2(2n−1)2]  

       SRP(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)2(𝑛+𝑖−1)2] 

(iii) SRA(G, 𝑥) = ∑  𝑢𝑣∈𝐸(G) 𝑥[
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
]
 

       SRA(D(n), 𝑥) = [
1

2
] {(4 × 20) 𝑥[(n−1)2 + 𝑛2]  + (4 × 21) 𝑥[n2 + (𝑛+1)2]  +  

                                  (4 × 22) 𝑥[n2 + (𝑛+1)2]  +………..+ 

                                     (4 × 2𝑛−1)𝑥[(2n−2)2 + (2n−1)2] } 

            SRA(D(n), 𝑥)  = 2∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2] 

(iv) SRH(G, 𝑥) = ∑ 𝑥
[

2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
]
    𝑢𝑣∈𝐸(G)  

       SRH(D(n), 𝑥) = 2{(4 × 20) 𝑥
[

1

[(n−1)2 + 𝑛2]
]
+ (4 × 21) 𝑥

[
1

[n2 + (𝑛+1)2]
]
+ 

                                         (4 × 22) 𝑥
[

1

[n2 + (𝑛+1)2]
]
+ ⋯…… . . +  

                                         (4 × 2𝑛−1) 𝑥
[

1

[(2n−2)2 + (2n−1)2]
]
 }  

         SRH(D(n), 𝑥) = 8∑ 2𝑖−1𝑛
𝑖=1 𝑥

[
1

[(𝑛+𝑖−2)2  + (𝑛+𝑖−1)2
]
 

(v) SRG(G, 𝑥) = ∑ 𝑥√[(𝑒(𝑢) −1)2  (𝑒(𝑣) −1)2]
𝑢𝑣∈𝐸(G)  

       SRG(D(n), 𝑥) = (4 × 20) 𝑥√(n−1)2  𝑛2
 + (4 × 21)𝑥√n2 (𝑛+1)2   +  

                                  (4 × 22) 𝑥√n2 (𝑛+1)2  +………..+ (4 × 2𝑛−1) 𝑥√(2n−2)2  (2n−1)2  

       SRG(D(n), 𝑥)  = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−2)(𝑛+𝑖−1)] 
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Theorem 8.2.4: Let G be D(n) Nanostar Dendrimer. Then we have 

(i) F1(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−1)2+(𝑛+𝑖)2] 

(ii) F2(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−1)2(𝑛+𝑖)2] 

(iii) MF(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥|(𝑛+𝑖−1)2−(𝑛+𝑖)2| 

(iv) QF(D(n), 𝑥) = 4∑ 2𝑖−1𝑥|(𝑛+𝑖−1)2−(𝑛+𝑖)2|2𝑛
𝑖=1   

Proof: (i) F1(G, 𝑥) =∑ 𝑥[e(u)2 + e(v)2]𝑛
𝑖=1   

              F1(D(n), 𝑥) = (4 × 20) 𝑥[𝑛2+(𝑛+1)2] + (4 × 21) 𝑥[(𝑛+1)2+(𝑛+2)2]  + 

                                     (4 × 22) 𝑥  [(𝑛+2)2+(𝑛+3)2] + ………..+  

                                     (4 × 2𝑛−2) 𝑥[(2𝑛−2)2+(2𝑛−1)2]  +(4 × 2𝑛−1) 𝑥[(2𝑛−1)2+(2𝑛)2]  

              F1(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−1)2+(𝑛+𝑖)2] 

(ii)             F2(G, 𝑥) = ∑ 𝑥[e(u)2 e(v)2]𝑛
𝑖=1   

            F2(D(n), 𝑥) = (4 × 20) 𝑥[𝑛2(𝑛+1)2]  +(4 × 21) 𝑥[(𝑛+1)2(𝑛+2)2]  + 

                                   (4 × 22) 𝑥[(𝑛+2)2(𝑛+3)2] + ………..+  

                                   (4 × 2𝑛−2) 𝑥[(2𝑛−2)2(2𝑛−1)2] +(4 × 2𝑛−1) 𝑥[(2𝑛−1)2(2𝑛)2]  

            F2(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥[(𝑛+𝑖−1)2(𝑛+𝑖)2] 

(iii) MF(G, 𝑥) = ∑ 𝑥|e(u)2 − e(v)2|𝑛
𝑖=1  

             MF(D(n), 𝑥) = (4 × 20) 𝑥|𝑛2−(𝑛+1)2|  + (4 × 21) 𝑥|(𝑛+1)2−(𝑛+2)2|  + 

                                     (4 × 22) 𝑥|(𝑛+2)2−(𝑛+3)2| + ………..+  

                                     (4 × 2𝑛−2) 𝑥|(2𝑛−2)2−(2𝑛−1)2| + (4 × 2𝑛−1) 𝑥|(2𝑛−1)2−(2𝑛)2|  

            MF(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1  𝑥|(𝑛+𝑖−1)2−(𝑛+𝑖)2| 

(iv) QF(G, 𝑥) =∑ 𝑥|e(u)2 − e(v)2|2𝑛
𝑖=1  

             QF(D(n), 𝑥) = (4 × 20) 𝑥|𝑛2−(𝑛+1)2|2 + (4 × 21) 𝑥|(𝑛+1)2−(𝑛+2)2|2 
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                                     (4 × 22) 𝑥|(𝑛+2)2−(𝑛+3)2|2 + ………..+  

                                     (4 × 2𝑛−2) 𝑥|(2𝑛−2)2−(2𝑛−1)2|2   + (4 × 2𝑛−1) 𝑥|(2𝑛−1)2−(2𝑛)2|
2
 

            QF(D(n), 𝑥) = 4∑ 2𝑖−1𝑛
𝑖=1 𝑥|(𝑛+𝑖−1)2−(𝑛+𝑖)2|

2
  

8.3  Sombor, Modified Sombor, Reduced Sombor, Reduced Modified Sombor 

indices, The first and second (a,b)–KA indices, The first and second Reduced 

(a,b)–KA indices, square Reduced sum, product, Arithmetic,Geometric and 

Harmonic indices, First and Second F, Minus F, square F indices of eccentricity 

based Multiplicative topological indices of Nanostar Dendrimer D[n]. 

(i) Sombor, Modified Sombar, Reduced Sombar, Reduced Modified Sombar 

Multiplicative indices of G, as           

               SO∏(G)  = ∏ √𝑒(𝑢)2 + 𝑒(𝑣)2
𝑢𝑣∈𝐸(G)  

               mSO∏(G) = ∏
1

√𝑒(𝑢)2+𝑒(𝑣)2𝑢𝑣∈𝐸(G)  

               RSO∏(G)  = ∏ √(𝑒(𝑢) − 1) 2 + (𝑒(𝑣) − 1)2
𝑢𝑣∈𝐸(G)    

               mRSO∏(G)  =  ∏
1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2𝑢𝑣∈𝐸(G)  

(ii) The first and second (a, b) - KA indices, The first and second Reduced (a, b) – 

KA Multiplicative indices of G, are defined  

                    KA1
a,b ∏(G) = ∏ [𝑒(𝑢)𝑎 + 𝑒(𝑣)𝑎]𝑏𝑢𝑣∈𝐸(G)  

                    KA2
a,b ∏(G) = ∏ [𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏𝑢𝑣∈𝐸(G)  

              RKA1
a,b∏(G) = ∏ [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)  

              RKA2
a,b∏(G) = ∏ [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)  

(iii) square Reduced sum, square Reduced product, square Reduced Arithmetic,  

square Reduced Geometric and square Reduced Harmonic Multiplicative indices 

of G, are defined 

             SRS∏(G)  = ∏ [(𝑒(𝑢)  − 1)2  +  (𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  

             SRP∏(G) = ∏ [(𝑒(𝑢)  − 1)2 ((𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  
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                        SRA∏(G)  = ∏ [
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
]𝑢𝑣∈𝐸(G)  

                        SRH∏(G) = ∏ [
2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
]𝑢𝑣∈𝐸(G)  

                        SRG∏(G)  = ∏ √[(𝑒(𝑢)  − 1)2  (𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  

(iv) First F, Second F, Minus F, Square F polynomial indices of G, are defined 

                  F1∏(G) =∏ [e(u)2  +  e(v)2]𝑢𝑣∈𝐸(G)   

                        F2∏(G)  = ∏ [e(u)2 e(v)2]𝑢𝑣∈𝐸(G)    

                  MF∏(G) =∏ |e(u)2  −  e(v)2|𝑢𝑣∈𝐸(G)   

                  QF∏(G) =∏ |e(u)2  −  e(v)2|2𝑢𝑣∈𝐸(G)  

 Theorem 8.3.1:  Let D(n) be the Nanostar Dendrimer. Then 

(i)   SO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2 

(ii)          𝑚SO∏(D(n)) = 4 ∏ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2
 

(iii)        RSO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2 

(iv)         𝑚RSO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
       

Proof: (i) SO∏(G)  = ∏ √𝑒(𝑢)2 + 𝑒(𝑣)2
𝑢𝑣∈𝐸(G)  

        SO∏(D(n)) = (4× 20) √𝑛2 + (𝑛 + 1)2 ×   

                                (4× 21) √(𝑛 + 1)2 + (𝑛 + 2)2  ×……….×                                                                                                                                           

                                 (4× 2𝑛−2) √(2𝑛 − 2)2 + (2𝑛 − 1)2 × 

                                 (4 × 2𝑛−1) √(2𝑛 − 1)2 + (2𝑛)2 

              SO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2 
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   (ii)     𝑚SO∏(G) = ∏
1

√𝑒(𝑢)2+𝑒(𝑣)2𝑢𝑣∈𝐸(G)  

           𝑚SO∏(D(n)) = (4× 20) 
1

√𝑛2+(𝑛+1)2
 × (4× 21) 

1

√(𝑛+1)2+(𝑛+2)2
 ×……….×                                                    

                                     (4× 2𝑛−2) 
1

√(2𝑛−2)2+(2𝑛−1)2
 × (4 × 2𝑛−1) 

1

√(2𝑛−1)2+(2𝑛)2
      

           𝑚SO∏(D(n)) = 4 ∏ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−1)2+(𝑛+𝑖)2
                    

(iii)         RSO∏(G)  = ∏ √(𝑒(𝑢) − 1) 2 + (𝑒(𝑣) − 1)2
𝑢𝑣∈𝐸(G)    

          RSO∏(D(n)) = (4× 20) √(𝑛 − 1)2 + 𝑛2 ×  (4× 21) √𝑛2 + (𝑛 + 1)2  ×……….×                                                                                                                                                                                                                                

                                     (4× 2𝑛−2) √(2𝑛 − 3)2 + (2𝑛 − 2)2 × 

                                     (4 × 2𝑛−1) √(2𝑛)2+(2𝑛 − 1)2 

            RSO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  √(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2         

(iv) 𝑚RSO∏(G)  =  ∏
1

√(𝑒(𝑢)−1) 2+(𝑒(𝑣)−1)2𝑢𝑣∈𝐸(G)  

    𝑚RSO∏(D(n)) = (4× 20)
1

√(𝑛−1)2+𝑛2
  × (4× 21) 

1

√𝑛2+(𝑛+1)2
 ×……….×                                                    

                                 (4× 2𝑛−2) 
1

√(2𝑛−3)2+(2𝑛−2)2
× (4 × 2𝑛−1) 

1

√(2𝑛)2+(2𝑛−1)2
 

           𝑚RSO∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1

1

√(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
   

Theorem 8.3.2: Let D(n) be the Nanostar Dendrimer. Then 

(i)  KA1
a,b ∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎 + (𝑛 + 𝑖)𝑎]𝑏 

    (ii)         KA2
a,b ∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎(𝑛 + 𝑖)𝑎]𝑏              

    (iii)       RKA1
a,b∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎 + (𝑛 + 𝑖 − 1)𝑎]𝑏 

   (iv)        RKA2
a,b ∏(D(n))= 4∏ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎(𝑛 + 𝑖 − 1)𝑎]𝑏 
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Proof: (i) KA1
a,b ∏(G) = ∏ [𝑒(𝑢)𝑎 + 𝑒(𝑣)𝑎]𝑏𝑢𝑣∈𝐸(G)  

         KA1
a,b∏(D(n)) = (4× 20) [𝑛𝑎 + (𝑛 + 1)𝑎]𝑏 ×                                                     

                                      (4× 21)[(𝑛 + 1)𝑎 + (𝑛 + 2)𝑎]𝑏   ×……….×                      

                                       (4× 2𝑛−2)[(2𝑛 − 2)𝑎 + (2𝑛 − 1)𝑎]𝑏  × 

                                       (4 × 2𝑛−1)[(2𝑛 − 1)𝑎 + (2𝑛)𝑎]b 

         KA1
a,b∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎 + (𝑛 + 𝑖)𝑎]𝑏  

     (ii)  KA2
a,b∏(D(n))  = ∏ [𝑒(𝑢)𝑎𝑒(𝑣)𝑎]𝑏𝑢𝑣∈𝐸(G)  

          KA2
a,b∏(D(n)) = (4× 20) [𝑛𝑎(𝑛 + 1)𝑎]𝑏 × 

                                        (4× 21)[(𝑛 + 1)𝑎(𝑛 + 2)𝑎]𝑏   ×……….×                                                   

                                        (4× 2𝑛−2)[(2𝑛 − 2)𝑎(2𝑛 − 1)𝑎]𝑏 × 

                                        (4 × 2𝑛−1)[(2𝑛 − 1)𝑎(2𝑛)𝑎]b                      

          KA2
a,b∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1 [(𝑛 + 𝑖 − 1)𝑎(𝑛 + 𝑖)𝑎]𝑏  

(iii) RKA1
a,b∏(D(n)) = ∏ [(𝑒(𝑢) − 1)𝑎 + (𝑒(𝑣) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)  

       RKA1
a,b∏(D(n))= (4× 20)[(𝑛 − 1)𝑎 + 𝑛𝑎]𝑏  × 

                                       (4× 21)[𝑛𝑎 + (𝑛 + 1)𝑎]𝑏  ×……….×                                 

                                       (4× 2𝑛−2) [(2𝑛 − 3)𝑎 + (2𝑛 − 2)𝑎]𝑏 × 

                                             (4 × 2𝑛−1)[(2𝑛)𝑎+(2𝑛 − 1)𝑎]b   

       RKA1
a,b∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎 + (𝑛 + 𝑖 − 1)𝑎]𝑏 

(iv) RKA2
a,b∏(G)= ∏ [(𝑒(𝑢) − 1)𝑎(𝑒(𝑣) − 1)𝑎]𝑏𝑢𝑣∈𝐸(G)  

       RKA2
a,b∏(D(n)) = (4× 20)[(𝑛 − 1)𝑎𝑛𝑎]𝑏  ×  

                                     (4× 21)[𝑛𝑎(𝑛 + 1)𝑎]𝑏  ×……….×                                                    

                                 (4× 2𝑛−2) [(2𝑛 − 3)𝑎(2𝑛 − 2)𝑎]𝑏 × 

                                (4 × 2𝑛−1)[(2𝑛)𝑎(2𝑛 − 1)𝑎]b 

       RKA2
a,b∏(D(n)) = 4∏ 2𝑖−1𝑛

𝑖=1  [(𝑛 + 𝑖 − 2)𝑎(𝑛 + 𝑖 − 1)𝑎]𝑏     
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Theorem 8.3.3: Let D(n) be the Nanostar Dendrimer. Then 

(i) SRS∏(D(n))  = 4∏ 2𝑖−1𝑛
𝑖=1 [(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2] 

(ii) SRP∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iii) SRA∏(D(n)) = 2∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iv) SRH∏(D(n))= 8∏ 2𝑖−1𝑛
𝑖=1 {

1

[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
} 

(v) SRG∏(D(n)) = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)(𝑛 + 𝑖 − 1)] 

Proof: (i)   SRS∏(G)  = ∏ [(𝑒(𝑢)  − 1)2  +  (𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  

            SRS∏(D(n))   = (4× 20) [(n − 1)2 + 𝑛2] × (4× 21) [n2 + (𝑛 + 1)2] ×  

                                 (4× 22) [n2 + (𝑛 + 1)2] ×………..×  

                                 (4 × 2𝑛−1) [(2n − 2)2 + (2n − 1)2] 

             SRS∏(D(n))  = 4∏  2𝑖−1 [(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2𝑛
𝑖=1 ] 

(ii)  SRP∏(G)  = ∏ [(𝑒(𝑢)  − 1)2 ((𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  

                 SRP∏(D(n))   = (4× 20) [(n − 1)2  𝑛2] × (4 × 21) [n2 (𝑛 + 1)2] ×  

                                 (4× 22) [n2 (𝑛 + 1)2] ×………..×  

                                (4 × 2𝑛−1) [(2n − 2)2 (2n − 1)2] 

  SRP∏(D(n))  = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2(𝑛 + 𝑖 − 1)2] 

(iii)  SRA∏(G)   = ∏ [
[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]

2
]𝑢𝑣∈𝐸(G)  

                 SRA∏(D(n))  = [
1

2
] {(4× 20) [(n − 1)2 + 𝑛2] × (4× 21) [n2 + (𝑛 + 1)2] × 

                                 (4× 22) [n2 + (𝑛 + 1)2] ×………..× 

                                     (4 × 2𝑛−1) [(2n − 2)2 + (2n − 1)2]} 

             SRA∏(D(n))  = 2∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)2 + (𝑛 + 𝑖 − 1)2] 
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(iv) SRH∏(G)  = ∏ [
2

[(𝑒(𝑢) −1)2 + (𝑒(𝑣) −1)2]
]𝑢𝑣∈𝐸(G)  

                 SRH∏(D(n))  = (4 × 20)
1

[(n−1)2 + 𝑛2]
× (4 × 21)

1

 [n2 + (𝑛+1)2]
× 

                                  (4 × 22)
1

[n2 + (𝑛+1)2]
×  ……… . .× (4 × 2𝑛−1)

1

[(2n−2)2 + (2n−1)2]
}  

             SRH∏(D(n))  = 8∏ 2𝑖−1𝑛
𝑖=1 {

1

[(𝑛+𝑖−2)2+(𝑛+𝑖−1)2
} 

(v) SRG∏(G) = ∏ √[(𝑒(𝑢)  − 1)2  (𝑒(𝑣)  − 1)2]𝑢𝑣∈𝐸(G)  

                               = (4× 20) √(n − 1)2  𝑛2 × (4× 21) √n2 (𝑛 + 1)2  × 

                                  (4× 22) √n2 (𝑛 + 1)2  ×………..×  

                                  (4 × 2𝑛−1) √(2n − 2)2  (2n − 1)2  

              SRG∏(D(n))  = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 2)(𝑛 + 𝑖 − 1)   

Theorem 8.3.4: Let D(n) be the Nanostar Dendrimer. Then 

(i) F1∏[D(n)] = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2] 

(ii) F2∏[D(n)]  = 4∏ 2𝑖−1𝑛
𝑖=1 [(𝑛 + 𝑖 − 1)2(𝑛 + 𝑖)2] 

(iii) MF∏[D(n)] = 4∏ 2𝑖−1𝑛
𝑖=1  |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2| 

(iv) QF∏[D(n)] = 4∏ 2𝑖−1𝑛
𝑖=1 |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2|2  

Proof: (i)    F1∏(G) =∏ [e(u)2  +  e(v)2]𝑛
𝑖=1   

              F1∏[D(n)] = (4× 20) [𝑛2+(𝑛 + 1)2] × (4 × 21) [(𝑛 + 1)2+(𝑛 + 2)2] × 

                                   (4× 22) [(𝑛 + 2)2+(𝑛 + 3)2]  × ………..×  

                                   (4× 2𝑛−2) [(2𝑛 − 2)2 + (2𝑛 − 1)2]  × 

                                  (4 × 2𝑛−1) [(2𝑛 − 1)2 + (2𝑛)2]   

              F1∏[D(n)] = 4∏ 2𝑖−1𝑛
𝑖=1   [(𝑛 + 𝑖 − 1)2 + (𝑛 + 𝑖)2] 
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(ii)  F2∏(G)  = ∏ [e(u)2 e(v)2]𝑛
𝑖=1             

         F2∏[D(n)]  = (4× 20) [𝑛2(𝑛 + 1)2] × (4 × 21) [(𝑛 + 1)2(𝑛 + 2)2] × 

                                      (4× 22) [(𝑛 + 2)2(𝑛 + 3)2] × ………..×  

                                      (4× 2𝑛−2)[(2𝑛 − 2)2(2𝑛 − 1)2] × 

                                      (4 × 2𝑛−1) [(2𝑛 − 1)2(2𝑛)2]   

                F2∏[D(n)]  = 4∏ 2𝑖−1𝑛
𝑖=1  [(𝑛 + 𝑖 − 1)2(𝑛 + 𝑖)2] 

(iii) MF∏(G) = ∏ |e(u)2  −  e(v)2|𝑛
𝑖=1  

             MF∏[D(n)]  = (4× 20) |𝑛2 − (𝑛 + 1)2| × (4 × 21) |(𝑛 + 1)2 − (𝑛 + 2)2| × 

                                      (4× 22) |(𝑛 + 2)2 − (𝑛 + 3)2| × ………..×  

                                      (4× 2𝑛−2) |(2𝑛 − 2)2 − (2𝑛 − 1)2| × 

                                      (4 × 2𝑛−1) |(2𝑛 − 1)2 − (2𝑛)2|   

            MF∏[D(n)]  = 4∏ 2𝑖−1𝑛
𝑖=1  |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2| 

(iv) QF∏(G) =∏ |e(u)2  − e(v)2|2𝑛
𝑖=1  

             QF∏[D(n)] = (4 × 20) |𝑛2 − (𝑛 + 1)2|2 × (4 × 21) |(𝑛 + 1)2 − (𝑛 + 2)2|2 × 

                                    (4 × 22) |(𝑛 + 2)2 − (𝑛 + 3)2|2 + ………..+  

                                    (4 × 2𝑛−2) |(2𝑛 − 2)2 − (2𝑛 − 1)2|2 +  

                                    (4 × 2𝑛−1)|(2𝑛 − 1)2 − (2𝑛)2|2  

            QF∏[D(n)]  = 4∏ 2𝑖−1𝑛
𝑖=1 |(𝑛 + 𝑖 − 1)2 − (𝑛 + 𝑖)2|2  
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CHAPTER 9 

STATUS BASED TOPOLOGICAL INDICES OF 

NANOSTAR DENDRIMER D(n) 
 

In this chapter, we calculate status based General first and second status index, 

General first and second Gourava status index, General modified first and second Gourava 

status index. Also we define polynomial index Nanostar Dendrimer D(n). 

 

Figure 9.1.  The molecular graph of dendrimer D(3) 

To derive the value of (ui): 

(u 1 ) = n.2𝑛+2 − 1. 2𝑛+1 + 3 

(u 2 ) = (n+1) 2𝑛+2 − 3. 2𝑛 + 2 

(u 3 ) = (n+2) 2𝑛+2 − 7. 2𝑛−1 + 1 

(u 4 ) = (n+3) 2𝑛+2 − 15. 2𝑛−2 + 0 

(u5) = (n+4) 2𝑛+2 − 31. 2𝑛−2 −1 

…………………… 

(ui−1) = (n+(i-2))2𝑛+2 −(2𝑖−1 − 1).2𝑛−(𝑖−3) + (4−i + 1) 

(ui) = (n+(i-1))2𝑛+2 −(2𝑖 − 1).2𝑛−(𝑖−2) + (4−i) 
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We can find the value of status as follows:  

D(1): (u 0 ) = 4 and (u 1 ) = 7(4 times) 

D(2): (u 0 ) = 20, (u 1 ) = 27(4 times) and (u 2 ) = 38 (8 times) 

D(3): (u 0 ) = 68, (u 1 ) = 83(4 times), (u 2 ) = 106 (8 times) and (u 3 ) = 133 (16 times) 

D(4): (u 0 ) = 196, (u 1 ) = 227(4 times), (u 2 ) = 274 (8 times), (u 3 ) = 329 (16 times) 

and (u 4 ) = 388 (32 times) and so on. 

9.1  General first and second status index, General first and second Gourava status 

index and General modified first and second Gourava status topological indices 

of Nanostar Dendrimer D(n). 

In this section, we introduced new indices namely General first and second status 

indices, General first and second Gourava status indices and General modified first and 

second Gourava status indices. General first and second status indices, General first and 

second Gourava status indices and General modified first and second Gourava status indices 

of a graph G and are defined as                           

S 1

a (G) = ∑  [σ(u) + σ(v)] a
uv∈E(G)                             (9.1.1) 

S 2

a (G) = ∑  [σ(u) σ(v)] a
uv∈E(G)     (9.1.2)                                                  

SG 1

a (G) = ∑  [σ(u) + σ(v) + σ(u)σ(v)] a
uv∈E(G)        (9.1.3) 

SG 2

a (G) = ∑  [(σ(u) + σ(v))(σ(u) σ(v))]uv∈E(G)
a

   (9.1.4) 

 mSG1
a(G) =  ∑ [

1

(σ(u)+σ(v)+σ(u)σ(v))
a
]uv∈E(G)                 (9.1.5) 

mSG2
a(G) =  ∑ [

1

(σ(u)+σ(v))(σ(u)σ(v))
a
]               uv∈E(G)   (9.1.6) 

 Now, we shall calculate General first and second status indices, General first and 

second Gourava status indices and General modified first and second Gourava status indices 

of Nanostar Dendrimer D(n).    
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Theorem 9.1.1: General first status index of a Nanostar Dendrimer D(n) is 

 S 1

a (D(n)) =∑ 2i+1  𝑛
𝑖=1  [(8n + 8i − 20) 2𝑛  +  12 × 2n−i  +  9 − 2i]

a

------(1).  

Proof: General first status index of a Nanostar Dendrimer D(n), we have 

S 1

a (G) = ∑  [σ(u) + σ(v)] a
uv∈E(G)   

S 1

a (D(n)) = ∑ 2i+1[(ui−1) + (ui)]
a

n
i=1  

                   = ∑ 2i+1[(n + i − 2) 2n+2 – (2i−1 − 1) 2n−i+3 + (5 − i) +𝑛
𝑖=1  

                                       (n + i − 1)2n+2 – (2i − 1) 2n−i+2 + (4 − i)]
a

 

S 1

a (D(n)) = ∑ 2i+1  𝑛
𝑖=1  [(8n + 8i − 20) 2𝑛  +  12 × 2n−i  +  9 − 2i]

a

 

We obtain the following results by using theorem 9.1.1.  

Corollary 9.1.1: First status index of D(n) is given by 

                         S 1
(D(n)) = ∑ 2i+1 [(8n + 8i 𝑛

𝑖=1 − 20) 2𝑛 + 12× 2n−i + 9 −2i]. 

Proof:  put a = 1 in equation (1), we get the desired result. 

Corollary 9.1.2: First hyper status index of D(n) is given by 

                   HS 1 (D(n))  = ∑ 2i+1 [(8n + 8i 𝑛
𝑖=1 − 20) 2𝑛  +  12 × 2n−i  +  9 − 2i]2 

Proof:  put a = 2 in equation (1), we get the desired result. 

Corollary 9.1.3: Sum connectivity status index of D(n) is given by 

                SS(D(n)) = ∑ 2i+1n
i=1

1

√(8n+8i−20) 2𝑛 +12×2n−i + 9 −2i 

 

Proof:  Put a = -1/2 in equation (1), we get the desired result. 

Corollary 9.1.4: Reciprocal sum connectivity status index of D(n) is given by 

                 RSS(D(n)) =∑ 2i+1n
i=1 √(8n + 8i − 20) 2𝑛  + 12 × 2n−i  +  9 − 2i 
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Proof:  put a = 1/2 in equation (1), we get the desired result. 

Theorem 9.1.2:  General second status index of a Nanostar Dendrimer D(n) is 

  S 2

a (D(n)) = ∑ 2i+1 𝑛
𝑖=1 [16{(n + i)2 − 5(n + i) + 6} 22n + 

                                             {48(n + i) –  112}22n−i + 32 × 22n−2i + 20 −9i + i2 

                                             4{21n + 32i –5ni −5i2 − 46) 2n + (52 −12i) 2n−i ]
 

a
------(2). 

Proof: General second status index of a Nanostar Dendrimer D(n), we have  

S 2

a (G) = ∑  [σ(u)  σ(v)] a
uv∈E(G)   

 S 2

a (D(n)) = ∑ 2i+1[(ui−1) (ui)]
a

n
i=1  

                     = ∑ 2i+1[(n + i − 2)2n+2 – (2i−1 − 1)2n−i+3 + (5 − i) ×𝑛
𝑖=1  

                                          (n + i − 1)2n+2 – (2i − 1)2n−i+2 + (4 − i)]
a

 

S 2

a (D(n)) = ∑ 2i+1 𝑛
𝑖=1  [16{(n + i)2 − 5(n + i) + 6} 22n + 

                                           (48(n + i) –  112) 22n−i + 32 × 22n−2i + 20 −9i + i2 + 

                                          4(21n + 32i –5ni −5i2 − 46) 2n + (52 −12i) 2n−i ]
 

a  

From theorem 9.1.2, we obtain the following results. 

Corollary 9.1.5:  second status index of D(n) is given by 

                  S 2
(D(n))= ∑ 2i+1 n

i=1 [16((n + i)2 − 5(n + i) + 6) 22n + 

                                                      (48(n + i) –  112) 22n−i + 32 × 22n−2i + 20 −9i + i2 + 

                                                      4(21n + 32i –5ni −5i2 − 46) 2n + (52 −12i) 2n−i ] 

Proof:  put a = 1 in equation (2), we get the desired result. 
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Corollary 9.1.6: Second hyper status index of D(n) is given by 

                 HS 2
(D(n)) = ∑ 2i+1 𝑛

𝑖=1 [16{(n + i)2 − 5(n + i) + 6} 22n + 

                                                           {48(n + i) –  112} 22n−i + 32 × 22n−2i + 20−9i + i2 + 

                                                            4{21n + 32i –5ni −5i2 − 46} 2n + (52 −12i) 2n−i  ] 2        

Proof:  put a = 2 in equation (2), we get the desired result. 

Corollary 9.1.7: Product connectivity status index of D(n) is given by 

PS(D(n)) = ∑ 2i+1n
i=1

1

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i + 20−9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n + (52 −12i) 2n−i 

 

Proof:  put a = -1/2 in equation (2), we get the desired result. 

Corollary 9.1.8: Reciprocal product connectivity status index of D(n) is given by 

             RPS(D(n))  =  ∑ 2i+1n
i=1  √

16{(n + i)2 − 5(n + i) + 6} 22n

{48(n + i) –  112} 22n−i  +  32 × 22n−2i  +

 20 − 9i + i2 + (52 − 12i) 2n−i +
4{21n +  32i – 5ni − 5i2 −  46} 2n  

 

Proof:  put a = 1/2 in equation (2), we get the desired result.      

Theorem 9.1.3: General first Gourava status index of a Nanostar Dendrimer D(n) is 

SG 1

a (D(n)) = ∑ 2i+1[𝑛
𝑖=1 {92n + 136i – 20ni –  20𝑖2 – 204} 2𝑛 + 

                                                 {64− 12i}2𝑛−𝑖 + 16{(n + i)2 –  5(n + i) + 6}22𝑛 +                                                           

                                                    {48(n + i) −  112}22n−i + 32 × 22n−2i + 29 − 11i + i2]
a

-----(3) 

Proof: General first Gourava status index of a Nanostar Dendrimer D(n), we have 
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SG 1

a (G) = ∑  [σ(u) + σ(v) + σ(u)σ(v)] a
uv∈E(G)   

SG 1

a (D(n)) = ∑  [(ui−1) + (ui) + (ui−1)(ui)]
a

uv∈E(G)   

                      = ∑ 2i+1[(n + i − 2)2n+2 – (2i−1 − 1)2n−i+3 + (5 − i) +𝑛
𝑖=1  

                                                 (n + i − 1)2n+2 – (2i − 1)2n−i+2 + (4 − i) +      

                                                 ((n + i − 2)2n+2 – (2i−1 − 1)2n−i+3 + (5 − i)  

                                                  (n + i − 1)2n+2 – (2i − 1)2n−i+2 + (4 − i))]
a

   

 SG 1

a (D(n)) = ∑ 2i+1[𝑛
𝑖=1 {92n + 136i – 20ni –  20𝑖2 – 204} 2𝑛 + 

                                                 {64− 12i}2𝑛−𝑖 + 16{(n + i)2 –  5(n + i) + 6}22𝑛 +                                                           

                                                    {48(n + i) −  112}22n−i + 32 × 22n−2i + 29 − 11i + i2]
a

 

The following results are obtained by using theorem 9.1.3. 

Corollary 9.1.9: First Gourava status index of D(n) is given by 

SG 1 (D(n)) = ∑ 2i+1[{92nn
i=1 + 136i – 20ni –  20i2 – 204} 2n +  

                                           {64− 12i}2n−i + 16{(n + i)2 –  5(n + i) + 6}22n + 

                                          {48(n + i) −  112}22n−i + 32 × 22n−2i + 29 − 11i + i2] 

Proof:  put a = 1 in equation (3), we get the desired result. 

Corollary 9.1.10: First hyper Gourava status index of D(n) is given by 

HSG 1 (D(n)) = ∑ 2i+1 [𝑛
𝑖=1 {92n + 136i –  20ni –  20i2 – 204}2𝑛 +  

                                         {64 − 12i}2𝑛−𝑖 +16{(n + i)2 –  5(n + i) + 6}22𝑛 + 

                                                        {48(n + i) −  112} 22n−i  + 32 × 22n−2i + 29 − 11i + i2]
2

 

Proof:  put a = 2 in equation (3), we get the desired result. 
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Corollary 9.1.11: Sum connectivity Gourava status index of D(n) is given by 

 SSG 1 (D(n)) = ∑ 2i+1 𝑛
𝑖=1

1

√

{92n+136i – 20ni – 20i2 –204}2𝑛 +

{64 – 12i}2𝑛−𝑖 +16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112} 22n−i + 32 ×22n−2i+29 −11i+i2

 

Proof:  put a = -1/2 in equation (3), we get the desired result. 

Corollary 9.1.12: Reciprocal sum connectivity Gourava status index of D(n) is given by 

RSSG 1 (D(n)) = ∑ 2i+1√

{92n + 136i –  20ni –  20i2 – 204}2𝑛  +

{64 −  12i}2𝑛−𝑖  +  16{(n + i)2 –  5(n + i) + 6}22𝑛 +

 {48(n + i) −  112}22n−i  + 32 × 22n−2i + 29 − 11i + i2

n
i=1   

Proof:  put a = 1/2 in equation (3), we get the desired result. 

Theorem 9.1.4: General second Gourava status index of a Nanostar Dendrimer D(n) is  

SG 2

a (D(n))=∑ 2i+1 [{(8n + 8i 𝑛
𝑖=1 − 20) 2𝑛 +12 × 2n−i + 9 −2i} ×  

                                 {16{(n + i)2 − 5(n + i) + 6}22n + 

                                   {48(n + i) –  112}22n−i + 32× 22n−2i + 20 −9i + i2 + 

                                    4{21n + 32i –5ni −5i2 − 46}2n + {52 −12i} 2n−i}] a
---------(4). 

Proof: General second Gourava status index of Nanostar Dendrimer D(n), we have 

SG 2

a (G) = ∑  [(σ(u) + σ(v))(σ(u) σ(v))]uv∈E(G)
a

 

SG 2

a (D(n)) = ∑  [(ui−1) + (ui))((ui−1)(ui))]uv∈E(G)
a

 

                     =  ∑ 2i+1[(n + i − 2)2n+2 – (2i−1 − 1)2n−i+3 + (5 − i) +𝑛
𝑖=1  

                                          (n + i − 1)2n+2 – (2i − 1)2n−i+2 + (4 − i) +      

                                          {((n + i − 2)2n+2 – (2i−1 − 1)2n−i+3 + (5 − i)) 

                                           ((n + i − 1)2n+2 – (2i − 1)2n−i+2 + (4 − i))}]
a
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SG 2

a (D(n))=∑ 2i+1 [{(8n + 8i 𝑛
𝑖=1 − 20) 2𝑛 +12 × 2n−i + 9 −2i} ×  

                                 {16{(n + i)2 − 5(n + i) + 6}22n + 

                                   {48(n + i) –  112}22n−i + 32× 22n−2i + 20 −9i + i2 + 

                                    4{21n + 32i –5ni −5i2 − 46}2n + {52 −12i} 2n−i}] a
 

We establish the following results by theorem 9.1.4. 

Corollary 9.1.13: Second status Gourava index of D(n) is given by 

SG 2
(D(n)) = ∑ 2i+1 [{(8n + 8i 𝑛

𝑖=1 − 20) 2𝑛 +12 × 2n−i + 9 −2i} ×  

                                  {16{(n + i)2 − 5(n + i) + 6}22n + 

                                 {48(n + i) –  112}22n−i + 32× 22n−2i + 20 −9i + i2 + 

                                 4{21n + 32i –5ni −5i2 − 46}2n + {52 −12i} 2n−i}] 

Proof:  put a = 1 in equation (4), we get the desired result. 

Corollary 9.1.14: Second hyper status index of D(n) is given by 

HSG 2
(D(n)) = ∑ 2i+1 [{(8n + 8i 𝑛

𝑖=1 − 20) 2𝑛 + 12× 2n−i + 9 −2i}×  

                                     16{(n + i)2 − 5(n + i) + 6}22n + 

                                     {48(n+i) –  112}22n−i + 32× 22n−2i + 20 −9i + i2) 

                                      4{21n + 32i –5ni −5i2 − 46}2n + {52 −12i} 2n−i ] 2  

Proof:  put a = 2 in equation (4), we get the desired result. 

Corollary 9.1.15: Product connectivity Gourava status index of D(n) is given by 

PSG 2
(D(n)) = ∑ 2i+1n

i=1
1

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i + 20−9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n + (52 −12i) 2n−i 
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Proof:  put a = -1/2 in equation (4), we get the desired result. 

Corollary 9.1.16: Reciprocal product connectivity status index of D(n) is given by 

RPSG 2 (D(n))  =  ∑ 2i+1n
i=1  √

16{(n + i)2 − 5(n + i) + 6} 22n

{48(n + i) –  112} 22n−i  +  32 × 22n−2i  +

 20 − 9i + i2 + (52 − 12i) 2n−i +
4{21n +  32i – 5ni − 5i2 −  46} 2n  

  

Proof:  put a = 1/2 in equation (4), we get the desired result.                  

Theorem 9.1.5: General modified first Gourava status index of a Nanostar Dendrimer 

D(n) is  mSG1
aD(n)  = ∑ 2i+1𝑛

𝑖=1

[
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2]
a ]
 
 
 
 
 

 -----(5). 

Proof: General modified first Gourava status index of a Nanostar Dendrimer D(n), we 

have  

 mSG1
a(G) =  ∑ [

1

(σ(u)+σ(v)+σ(u)σ(v))
a
] uv∈E(G)  

 mSG1
a(D(n)) = ∑  [

1

((ui−1)+(ui)+(ui−1)(ui))
a
]uv∈E(G)   

                     = ∑ 2i+1𝑛
𝑖=1

[
 
 
 
 

1

(n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)+(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 ((n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i) (n+i−1)2n+2– (2i−1)2n−i+2+(4−i))]
a

]
 
 
 
 

 

                    = ∑ 2i+1𝑛
𝑖=1

[
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2]
a ]
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From theorem 9.1.5, we establish the following results. 

Corollary 9.1.17: Modified first Gourava status index of a D(n) is given by 

m
SG 1 (D(n))

 = ∑ 2i+1𝑛
𝑖=1

[
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112}22n−i + 32 ×22n−2i+29 −11i+i2]
 
 
 
 

 

Proof:  put a = 1 in equation (5), we get the desired result. 

Corollary 9.1.18: Modified first hyper Gourava status index of a D(n) is given by 

m
HSG 1 (D(n))

 = ∑ 2i+1

[
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112} 22n−i  + 32 ×22n−2i+29 −11i+i2]
2

 ]
 
 
 
 
 

 𝑛
𝑖=1  

Proof:  put a = 2 in equation (5), we get the desired result. 

Theorem 9.1.6: General modified second Gourava status index of a Nanostar Dendrimer                    

                          D(n) is  

 mSG2
a(D(n))  = ∑ 2i+1𝑛

𝑖=1

[
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×  

 {16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i} ]
a ]
 
 
 
 
 
 
 

 -----------(6). 

Proof:  General modified second Gourava status index of a Nanostar Dendrimer D(n),we                

            have 

 mSG2
a(G) =  ∑ [

1

(σ(u)+σ(v))(σ(u)σ(v))
a
] uv∈E(G)  

 mSG2
a(D(n)) = ∑  [

1

((ui−1)+(ui))((ui−1)(ui))
a
]uv∈E(G)   
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                      = ∑ 2i+1𝑛
𝑖=1

[
 
 
 
 

1

(n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)+(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 {((n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)) ((n+i−1)2n+2– (2i−1)2n−i+2+(4−i))}]
a

]
 
 
 
 

 

                    = ∑ 2i+1𝑛
𝑖=1

[
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×  

 {16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]
a ]
 
 
 
 
 
 
 

      

We establish the following results from theorem 9.1.6. 

Corollary 9.1.19:  Modified second Gourava status index of a D(n) is given by 

 mSG2
a(D(n)) = ∑ 2i+1𝑛

𝑖=1

[
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} × 

  16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112}22n−i + 32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]]
 
 
 
 
 
 

 

Proof:  put a = 1 in Equation (6), we get the desired result. 

Corollary 9.1.20: Modified second hyper Gourava status index of a D(n) is given by 

 mHSG2
a(D(n)) = ∑ 2i+1

[
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} × 

 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i  + 32 ×22n−2i+29 −11i+i2 

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]
2

 ]
 
 
 
 
 
 
 

 𝑛
𝑖=1  

Proof:  put a = 2 in equation (6), we get the desired result. 
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9.2  General first and second status polynomial index, General first and second 

Gourava status polynomial index and General modified first and second 

Gourava status polynomial topological indices of Nanostar Dendrimer D(n). 

In this section, we introduced new indices namely General first and second status 

polynomial indices, General first and second Gourava status polynomial indices and General 

modified first and second Gourava status polynomial indices. The General first and second 

status polynomial indices, General first and second Gourava status polynomial indices and 

General modified first and second Gourava status polynomial indices of a graph G and are 

defined as                           

S 1

a (G, 𝑥) = ∑  𝑥[σ(u)+σ(v)]
a

uv∈E(G)                              (9.2.1) 

S 2

a (G, 𝑥) = ∑  𝑥[σ(u)  σ(v)]
a

uv∈E(G)                 (9.2.2)                                                  

SG 1

a (G, 𝑥) = ∑  𝑥[σ(u)+σ(v)+σ(u)σ(v)]
a

uv∈E(G)               (9.2.3) 

SG 2

a (G, 𝑥) = ∑  𝑥[(σ(u)+σ(v))(σ(u)σ(v))]
a

uv∈E(G)            (9.2.4) 

 mSG1
a(G,𝑥) =  ∑ 𝑥

[
1

(σ(u)+σ(v)+σ(u)σ(v))
a

]

uv∈E(G)                 (9.2.5) 

mSG2
a(G,𝑥) =  ∑ 𝑥

[
1

(σ(u)+σ(v))(σ(u)σ(v))
a

]

             uv∈E(G)    (9.2.6) 

 Now, we shall compute General first and second status polynomial indices, General 

first and second Gourava status polynomial indices and General modified first and second 

Gourava status polynomial indices of Nanostar Dendrimer D(n).    

Theorem 9.2.1: General first status polynomial index of a Nanostar Dendrimer D(n) is 

 S 1

a (D(n), 𝑥) =∑ 2i+1  𝑛
𝑖=1 𝑥[(8n+8i−20) 2𝑛+12×2n−i+9−2i]

a

 ---------(1).  
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Proof: S 1

a (G, 𝑥) = ∑  𝑥[σ(u)+σ(v)]
a

uv∈E(G)   

     S 1

a (D(n), 𝑥) = ∑ 2i+1𝑥[(ui−1)+(ui)]
a

n
i=1  

                           = ∑ 2i+1𝑥

[(n+i−2) 2n+2–(2i−1−1) 2n−i+3+(5−i)+

(n+i−1)2n+2 –(2i−1) 2n−i+2+(4−i)]
a

𝑛
𝑖=1  

     S 1

a (D(n), 𝑥) = ∑ 2i+1  𝑛
𝑖=1  𝑥[(8n+8i−20) 2𝑛+12×2n−i+9−2i]

a

 

Corollary 9.2.1: First status index of D(n) is given by 

                         S 1
(D(n)) = ∑ 2i+1 [(8n + 8i 𝑛

𝑖=1 − 20) 2𝑛 + 12× 2n−i + 9 −2i]. 

Proof:  put a = 1 in equation (1), we get the desired result. 

Corollary 9.2.2: First hyper status index of D(n) is given by 

                   HS 1 (D(n))  = ∑ 2i+1 [(8n + 8i 𝑛
𝑖=1 − 20) 2𝑛  +  12 × 2n−i  +  9 − 2i]2 

Proof:  put a = 2 in equation (1), we get the desired result. 

Corollary 9.2.3: If D(n) is a Nanostar Dendrimer then 

(i) S 1
(D(n), 𝑥) = ∑ 2i+1 𝑥[(8n+8i−20) 2𝑛 + 12×2n−i + 9 −2i] 𝑛

𝑖=1  

(ii) HS 1
(D(n), 𝑥) = ∑ 2i+1 𝑥[(8n+8i−20) 2𝑛+12×2n−i+9−2i] 𝑛

𝑖=1

2

 

(iii) SS(D(n), 𝑥) = ∑ 2i+1n
i=1 𝑥

[
1

√(8n+8i−20) 2𝑛 +12×2n−i + 9 −2i 

]

 

(iv) RSS(D(n), 𝑥) =∑ 2i+1n
i=1 𝑥

√(8n+8i−20) 2𝑛+12×2n−i+9−2i
 

Proof:  put a = 1, 2, -1/2, 1/2 in equation (1), we get the desired results. 
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Theorem 9.2.2: General second status index of a Nanostar Dendrimer D(n) is 

  S 2

a (D(n), 𝑥) = ∑ 2i+1 𝑛
𝑖=1  𝑥

[16{(n+i)2−5(n+i)+6} 22n+

{48(n+i) –112}22n−i +32×22n−2i + 20 −9i + i2+

 4{21n + 32i –5ni −5i2− 46} 2n +{52 −12i} 2n−i ] 
a

-------(2). 

Proof:  S 2

a (G, 𝑥) = ∑ 𝑥[σ(u)  σ(v)]
a

 uv∈E(G)  

S 2

a (D(n), 𝑥) = ∑ 2i+1𝑥[(ui−1)  (ui)]
a

n
i=1  

                                = ∑ 2i+1𝑥

[(n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)×

(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)]
a

𝑛
𝑖=1  

S 2

a (D(n), 𝑥) = ∑ 2i+1 𝑛
𝑖=1  𝑥

[16{(n+i)2−5(n+i)+6} 22n+

{48(n+i) – 112} 22n−i + 32 ×22n−2i + 20 −9i + i2+

 4{21n + 32i –5ni −5i2− 46} 2n +{52 −12i} 2n−i ] 
a

  

Corollary 9.2.4: If D(n) is a Nanostar Dendrimer then 

(i)         S 2
(D(n), 𝑥) = ∑ 2i+1 𝑥

[16{(n+i)2−5(n+i)+6} 22n +

{48(n+i)– 112} 22n−i + 32 ×22n−2i + 20 −9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n +{52 −12i} 2n−i ]n
i=1  

(ii)       HS 2
(D(n), 𝑥) = ∑ 2i+1 𝑛

𝑖=1 𝑥

[16{(n+i)2−5(n+i)+6} 22n +

{48(n+i) – 112} 22n−i +32 ×22n−2i + 20−9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n +{52 −12i} 2n−i ]
2

 

      (iii)      PS(D(n), 𝑥) = ∑ 2i+1n
i=1 𝑥[

 
 
 
 
 
 
 
 

1

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i + 20−9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n +{52 −12i} 2n−i ]
 
 
 
 
 
 
 
 

 

(iv)      RPS(D(n), 𝑥)  =  ∑ 2i+1n
i=1 𝑥

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i +

 20−9i + i2+(52 −12i) 2n−i+

4{21n + 32i –5ni −5i2− 46} 2n    

Proof:  put a = 1, 2, -1/2, 1/2 in equation (2), we get the desired results. 
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Theorem 9.2.5:  General first Gourava status index of a Nanostar Dendrimer D(n) is 

SG 1

a (D(n), 𝑥) = ∑ 2i+1𝑥

[{92n+136i –20ni – 20𝑖2 –204} 2𝑛 +

{64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2]
a

      𝑛
𝑖=1   ------ (3) 

Proof:  SG 1

a (G, 𝑥) = ∑  𝑥[σ(u)+σ(v)+σ(u)σ(v)]
a

uv∈E(G)  

SG 1

a (D(n), 𝑥) = ∑  𝑥[(ui−1)+(ui)+(ui−1)(ui)]
a

uv∈E(G)   

                        = ∑ 2i+1𝑥

[(n+i−2)2n+2 –(2i−1−1)2n−i+3+(5−i)+

 (n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 ((n+i−2)2n+2 –(2i−1−1)2n−i+3+(5−i) 

(n+i−1)2n+2– (2i−1)2n−i+2+(4−i))]
a

𝑛
𝑖=1                                                         

 SG 1

a (D(n), 𝑥) = ∑ 2i+1𝑥

[{92n+136i –20ni–20𝑖2 –204} 2𝑛 +

{64− 12i}2𝑛−𝑖 + 16{(n+i)2– 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i  +32 ×22n−2i +29 −11i+i2]
a

𝑛
𝑖=1    

Corollary 9.2.6: If D(n) is a Nanostar Dendrimer then 

(i)  SG 1 (D(n), 𝑥) = ∑ 2i+1𝑥

[{92n+136i – 20ni – 20i2 –204} 2n +

{64− 12i}2n−i +16{(n+i)2 – 5(n+i)+6}22n+

{48(n+i)− 112}22n−i + 32 ×22n−2i+29 −11i+i2]n
i=1                  

     (ii)         HSG 1 (D(n), 𝑥) = ∑ 2i+1𝑥

[{92n+136i – 20ni – 20i2 –204}2𝑛 +

{64 – 12i}2𝑛−𝑖 +16{(n+i)2–5(n+i)+6}22𝑛 + 

{48(n+i)− 112} 22n−i  +32 ×22n−2i+29 −11i+i2]
2

   𝑛
𝑖=1             

    (iii)          SSG 1 (D(n), 𝑥) = ∑ 2i+1𝑥

1

√

{92n+136i – 20ni – 20i2 –204}2𝑛 +

{64 – 12i}2𝑛−𝑖 +16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112} 22n−i + 32 ×22n−2i+29 −11i+i2

 𝑛
𝑖=1  

    (iv)         RSSG 1 (D(n), 𝑥) = ∑ 2i+1𝑥

√

{92n+136i – 20ni – 20i2 –204}2𝑛 +

{64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112} 22n−i +32 ×22n−2i+29 −11i+i2n
i=1    

Proof: put a = 1, 2, -1/2, 1/2 in equation (3), we get the desired results. 
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Theorem 9.2.4: General second Gourava status index of a Nanostar Dendrimer D(n) is  

SG 2

a (D(n), 𝑥)=∑ 2i+1 𝑥

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×

{16{(n+i)2−5(n+i)+6}22n+

{48(n+i) – 112}22n−i + 32×22n−2i + 20 −9i + i2+

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]
a

   − − − − − − (4).
𝑛
𝑖=1   

Proof: SG 2

a (G, 𝑥) = ∑  𝑥[(σ(u)+σ(v))(σ(u) σ(v))]
a

uv∈E(G)  

SG 2

a (D(n), 𝑥) = ∑  𝑥[(ui−1)+(ui))((ui−1)(ui))]
a

uv∈E(G)  

                        =  ∑ 2i+1𝑥

[(n+i−2)2n+2 –(2i−1−1) 2n−i+3+(5−i)+

(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 {((n+i−2)2n+2 –(2i−1−1)2n−i+3+ (5−i))

((n+i−1)2n+2–(2i−1)2n−i+2+  (4−i))}]
a

 
 𝑛

𝑖=1                                                  

SG 2

a (D(n), 𝑥) =∑ 2i+1 𝑥

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×

{16{(n+i)2−5(n+i)+6}22n +

{48(n+i) – 112}22n−i + 32×22n−2i +20 −9i + i2+

4{21n + 32i –5ni −5i2− 46}2n +{52 −12i} 2n−i}]
a

 𝑛
𝑖=1   

Corollary 9.2.7: If D(n) is a Nanostar Dendrimer then 

(i)         SG 2
(D(n), 𝑥) = ∑ 2i+1 𝑥

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×

  {16{(n+i)2−5(n+i)+6}22n +

 {48(n+i) – 112}22n−i +32×22n−2i +20 −9i + i2+

4{21n + 32i –5ni −5i2− 46}2n+ {52 −12i} 2n−i}] 
 𝑛

𝑖=1                                               

(ii)       SG 2
(D(n), 𝑥) = ∑ 2i+1 𝑥

[{(8n+8i−20) 2𝑛 + 12×2n−i + 9−2i}×

 16{(n+i)2−5(n+i)+6}22n + 

 {48(n+i) – 112}22n−i + 32×22n−2i + 20 −9i + i2)+

4{21n + 32i –5ni −5i2− 46}2n+{52 −12i} 2n−i ]
2

 
 𝑛

𝑖=1   

     (iii)       PSG 2
(D(n), 𝑥) = ∑ 2i+1𝑥

1

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i + 20−9i + i2+

4{21n + 32i –5ni −5i2− 46} 2n + (52 −12i) 2n−i n
i=1  

(iv)      RPSG 2
(D(n), 𝑥)  =  ∑ 2i+1n

i=1 𝑥

√

16{(n+i)2−5(n+i)+6} 22n

{48(n+i) – 112} 22n−i + 32 ×22n−2i +

 20−9i + i2+(52 −12i) 2n−i+

4{21n + 32i –5ni −5i2− 46} 2n    
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Proof: put a = 1, 2, -1/2, 1/2 in equation (4), we get the desired results. 

Theorem 9.2.5: General modified first Gourava status index of a Nanostar Dendrimer 

D(n) is  mSG1
aD(n,𝑥)  = ∑ 2i+1𝑥[

 
 
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2]
a

]
 
 
 
 
 
 
 

𝑛
𝑖=1  --------------(5). 

Proof:  mSG1
a(G,𝑥) =  ∑ 𝑥

[
1

(σ(u)+σ(v)+σ(u)σ(v))
a

  

]

 uv∈E(G)  

 mSG1
a(D(n),𝑥) = ∑ 𝑥

[
1

  ((ui−1)+(ui)+(ui−1)(ui))
a

]

 uv∈E(G)   

                     = ∑ 2i+1𝑥[
 
 
 
 
 
 

1

(n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)+(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 ((n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i) (n+i−1)2n+2– (2i−1)2n−i+2+(4−i))]
a

]
 
 
 
 
 
 

𝑛
𝑖=1  

                    = ∑ 2i+1𝑥[
 
 
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2]
a

]
 
 
 
 
 
 
 

𝑛
𝑖=1     

Corollary 9.2.8: If D(n) is a Nanostar Dendrimer then                     

(i) m
SG 1 (D(n),𝑥)

 = ∑ 2i+1𝑥[
 
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112}22n−i + 32 ×22n−2i+29 −11i+i2]
 
 
 
 
 
 

𝑛
𝑖=1   
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     (ii)         m
HSG 1 (D(n),𝑥)

 = ∑ 2i+1𝑥[
 
 
 
 
 
 
 

1

[{92n+136i – 20ni – 20𝑖2 –204}2𝑛 

 {64− 12i}2𝑛−𝑖 + 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112} 22n−i  + 32 ×22n−2i+29 −11i+i2]
2

 ]
 
 
 
 
 
 
 

 𝑛
𝑖=1  

Proof: put a = 1,2, in equation (5), we get the desired results.   

Theorem 9.2.6: General modified second Gourava status index of a Nanostar Dendrimer                                           

                          D(n) is                                               

 mSG2
a(D(n),𝑥)  = ∑ 2i+1𝑥[

 
 
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×  

 {16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i} ]
a

]
 
 
 
 
 
 
 
 
 

𝑛
𝑖=1  --------------(6). 

Proof:  mSG2
a(G,𝑥) =  ∑  𝑥

[
1

(σ(u)+σ(v))(σ(u)σ(v))
a

]

 uv∈E(G)  

 mSG2
a(D(n),𝑥) = ∑ 𝑥

[
1

((ui−1)+(ui))((ui−1)(ui))
a

]

 uv∈E(G)   

                      = ∑ 2i+1𝑛
𝑖=1 𝑥[

 
 
 
 
 
 

1

(n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)+(n+i−1)2n+2 – (2i−1)2n−i+2+(4−i)+

 {((n+i−2)2n+2 – (2i−1−1)2n−i+3+(5−i)) ((n+i−1)2n+2– (2i−1)2n−i+2+(4−i))}]
a

]
 
 
 
 
 
 

 

                    = ∑ 2i+1𝑥[
 
 
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} ×  

 {16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i+32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]
a

]
 
 
 
 
 
 
 
 
 

𝑛
𝑖=1       
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Corollary 9.2.9: If D(n) is a Nanostar Dendrimer then              

(i)  mSG2
a(D(n),𝑥) = ∑ 2i+1𝑥[

 
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} × 

  16{(n+i)2 – 5(n+i)+6}22𝑛+

 {48(n+i)− 112}22n−i + 32 ×22n−2i+29 −11i+i2

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}] ]
 
 
 
 
 
 
 
 

𝑛
𝑖=1   

     (ii)         mHSG2
a(D(n),𝑥) = ∑ 2i+1𝑥[

 
 
 
 
 
 
 
 
 
 

1

[{(8n+8i−20) 2𝑛 +12 ×2n−i + 9 −2i} × 

 16{(n+i)2 – 5(n+i)+6}22𝑛+

{48(n+i)− 112}22n−i  + 32 ×22n−2i+29 −11i+i2 

4{21n + 32i –5ni −5i2− 46}2n + {52 −12i} 2n−i}]
2

 ]
 
 
 
 
 
 
 
 
 
 

 𝑛
𝑖=1  

Proof: put a = 1,2, in equation (6), we get the desired results.                                               
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APPLICATIONS 

 

 During the last few years, numerous graph-theoretic methods have been developed 

for the analysis and prediction of physiochemical, environmental, and bio medicinal 

properties of molecules. 

 Use of topological indices in structure activity relationship studies seems to play an 

important role in situations where biological activity is determined predominantly by 

topological architecture of molecular structure. One of the main medical and social 

problems nowadays is HIV and we are in need of Anti-HIV therapy which is in need of new 

drugs with less toxic, active against the drug resistant mutants. It was analyzed Weiner 

index, Zagreb index played a vital role in solving this problem. 

 It has been considered as the main source of medicines and during the past two 

decades thousands of compounds and their metabolites with several different type of 

biological activity such as anti microbial, anti inflammatory, anti-malarial, antioxidant, anti-

HIV, and anti Cancer activity. Study of topological indices helps in acquiring that medicine 

with less toxic. 

 The constitutional formula of a molecule is in essence, a planar graph where vertices 

represent the atoms and edges are the covalent bonds. Since such a graph adequately 

depicts the topology of the molecule, it is not surprising that the graph- theoretic approaches 

in explaining the physical and biological properties of diverse groups of chemicals. 

 In this work we have introduced many topological indices with multiplicative 

version, edge version, and eccentricity. These indices give the nearer values depicting the 

physical and biological properties of molecules 
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CONCLUSION 

 

 In this work we have considered some familes of Denderimers namely, (i) Nanostar 

Dendrimer NS[n] (ii) Nanostar Dendrimer Dn (iii)Nanostar Dendrimer D(n) (iv) Hexogonal 

core Dendrimer D3,n-1. We have introduced 213 new indices namely Arithmetic, Harmonic, 

Geometric Arithmetic, Arithmetic Geometric, sum and product connectivity, ABC, Inverse 

sum, Augumented Zagreb indices etc. and also we define multiplicative and polynomial 

indices of a graph G. These indices may surely give hands to the chemist in finding in more 

and more appropriate or nearer values in studying about molecules. In the future, we are 

interested to study and compute topological indices of multiplicative and polynomial of 

various families of Dendrimers or nanostructures.    
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Abstract 

In this paper, we propose generalized version of the first, second, 

third, fourth and fifth Zagreb polynomial indices of nanostar 

dendrimer ,nD  which are based on cutting number of the vertices. 

1. Introduction 

A molecular graph is a graph such that its vertices correspond to the 

atoms and the edges to the bonds. Chemical graph theory is a branch of 

Mathematical Chemistry which has an important effect on the development 

of the chemical sciences. A topological index is a numerical parameter 

mathematically derived from the graph structure. 

A cutting number ( )vc  of a vertex ( )GVv ∈  in a connected graph G is 

the number of pairs of vertices { }wv,  such that v and w are in different 

components of vG −  [4]. 

In this paper, we introduce cutting number based topological indices of 

graphs. For two-connected graphs, cutting number of each vertex is zero. So, 

we define these indices, for graphs with cut vertices only. 

Aouchiche et al. [1, 2, 5] defined first and the second Zagreb 

polynomials as 

( )
( )∑ ∈

+=
GEuv

dd vuxxGM ,,1  

( )
( )∑ ∈

=
GEuv

dd vuxxGM .,2  

Fath-Tabar [5] defined the third Zagreb polynomial index: 

( )
( )∑ ∈

−=
GEuv

dd vuxxGM .,3  

In the year 2016, following Zagreb type polynomials were defined [10]: 

( ) ( )
( )∑ ∈

+=
GEuv

ddd vuuxxGM ,,4  
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( ) ( )
( )∑ ∈

+=
GEuv

ddd vuvxxGM .,5  

2. Computing the Zagreb Polynomial Topological Indices of Nanostar 

Dendrimer nD  Using Cutting Number 

2.1. First Zagreb polynomial cutting number index 

( ) ( ) ( )
( )∑ ∈

+=
GEuv

vcuc
C xxGM ,,1  

where ( )uc  and ( )vc  are the cutting numbers of u and v in G. 

2.2. Second Zagreb polynomial cutting number index 

( ) ( ) ( )
( )∑ ∈

=
GEuv

vcuc
C xxGM ,,2  

where ( )uc  and ( )vc  are the product of the cutting numbers of u and v in G. 

2.3. Third Zagreb polynomial cutting number index 

( ) ( ) ( )
( )∑ ∈

−=
GEuv

vcuc
C xxGM ,,3  

where ( )uc  and ( )vc  are the difference of the cutting numbers of u and v in 

G. 

2.4. Fourth Zagreb polynomial cutting number index 

( ) ( ) ( ) ( )( )
( )∑ ∈

+=
GEuv

vcucuc
C xxGM ,,4  

where ( )uc  and ( )vc  are the cutting numbers of u and v in G. 

2.5. Fifth Zagreb polynomial cutting number index 

( ) ( ) ( ) ( )( )
( )∑ ∈

+=
GEuv

vcucvc
C xxGM ,,5  

where ( )uc  and ( )vc  are the cutting numbers of u and v in G. 
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Figure 1. Nanostar dendrimer nD  for .1=n  

 

Figure 2. Nanostar dendrimer nD  for .2=n  
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Table 1 

Number of edges 

uve =  
Cutting number of end vertices ( ) ( )( )vcuc ,  

023 ×  

123×  

123 ×  

123 ×  

{( ( ) (( ) ( )) ( )}1132191321938257,132193 11121 −−××−×−−×−× −−−− nnnn  

{(( ) ( )) ( ) }0,1132191321938257 111 −−××−×−−× −−− nnn  

( )0,0  

{(( ) ( ) ) ( ) }0,61321951321938257 111 −−××+−×−−× −−− nnn  

⋮ ⋮ 

223 −× i  

{(( ) ( ( ) ) ) ( ( ) ),61321951321938257 111 −−××+−×−−× −−−−− ininn  

(( ) ( ( ) ) ) ( ( ) )}71321961321938257 111 −−××+−×−−× −−−−− ininn  

123 −× i  {(( ) ( ( ) ) ) ( ( ) ) }0,71321961321938257 111 −−××+−×−−× −−−−− ininn  

123 −× i  ( )0,0  

123 −× i  {(( ) ( ( ) ) ) ( ( ) ) }0,1132192111321938257 11 +−××+−×−−× −−−− ininn  

223 −× i  

{(( ) ( ( ) ) ) ( ( ) ),1132192111321938257 11 +−××+−×−−× −−−− ininn  

(( ) ( ( ) ) ) ( ( )132192121321938257 11 −××+−×−−× −−−− ininn  

( ) )}213219 −×+ −in  

123 −× i  

{(( ) ( ( ) ) ) ( ( )132192121321938257 11 −××+−×−−× −−−− ininn  

( ) ) (( ) ( ( ) ))1321938257,13219 112 −×−−×−×+ −−−− innin  

( ( ) )}113219 1 −−×× −− in  

i23 ×  {(( ) ( )) ( ) }0,1132191321938257 1 −−××−×−−× −−− ininn  

i23 ×  ( )0,0  

i23 ×  {(( ) ( ) ) ( ) }0,61321951321938257 1 −−××+−×−−× −−− ininn  

⋮ ⋮ 

223 −× n  

{(( ) ( ( ) ) ) ( ( ) ),61321951321938257 111 −−××+−×−−× −−−−− nnnnn  

(( ) ( ( ) ) ) ( ( ) )}71321961321938257 111 −−××+−×−−× −−−−− nnnnn  

123 −× n  {(( ) ( ( ) ) ) ( ( ) ) }0,71321961321938257 111 −−××+−×−−× −−−−− nnnnn  

123 −× n  ( )0,0  
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123 −× n  {(( ) ( ( ) ) ) ( ( ) ) }0,1132192111321938257 11 +−××+−×−−× −−−− nnnnn  

223 −× n  

{(( ) ( ( ) ) ) ( ( ) ),1132192111321938257 11 +−××+−×−−× −−−− nnnnn  

(( ) ( ( ) ) ) ( ( )132192121321938257 11 −××+−×−−× −−−− nnnnn  

( ) )}213219 −×+ −nn  

123 −× n  

{(( ) ( ( ) ) ) ( ( )132192121321938257 11 −××+−×−−× −−−− nnnnn  

( ) ) (( ) ( ))1321938257,13219 12 −×−−×−×+ −−− nnnnn  

( )}113219 −−×× −nn  

n23 ×  {(( ) ( )) ( ) }0,1132191321938257 1 −−××−×−−× −−− nnnnn  

n23 ×  ( )0,0  

n23 ×  {(( ) ( ) ) ( ) }0,61321951321938257 1 −−××+−×−−× −−− nnnnn  

Total number of 

edges 
45233 −× n  

3. Main Results 

3.1. Nanostar dendrimer nD  

Consider the nanostar dendrimer ,nD  where n is the defining parameter 

as illustrated in Figures 1 and 2. The number of vertices in nanostar 

dendrimer nD  is equal to ( ) 12257 1 −×= −n
nDV  and the number of 

edges is ( ) .45233 −×= n
nDE  

3.2. Polynomial version of first, second, third, fourth and fifth Zagreb 

cutting number topological indices of nanostar dendrimer nD  

We compute polynomial version of first, second, third, fourth and fifth 

Zagreb polynomial cutting number topological indices of nanostar dendrimer 

nD  in the following theorems. 
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Theorem 3.1. Let nD  be the nanostar dendrimer. Then 

[ ]xDM nC ,1  

[ ]8572248921805
122

3 +×−× −−
=

nn

x  

[ ]7302210921444
122

6 +×−× −−
+

nn

x  

[ ]
∑ =

+×−×+×−×− −−−−
+

n

i

i
nininin

x
2

161725130241825415243322
1222

23  

[
]

∑ =
+×+×−

×+×−×
− −−−

−−−

+
n

i

i
inn

ininin

x
2

15872324924845

22472433222166

1
121

222

23  

[ ]
∑ =

+×−×−×−× −−−−−
+

n

i

i
nininin

x
2

730218812228272222166 .23
12212

 

Proof. Using Table 1, we can write the first Zagreb polynomial of nD  

as follows: 

[ ]xDM nC ,1  

( ) ( )( )
( )∑ ∈

+=
nDEuv

vcuc
x  

( ) [{( ( ) )} {(( ) ( )) ( )}]11321913219382571321930 11121
23 −−××−×−−×+−× −−−−

×=
nnnn

x  

( ) [{(( ) ( )) ( )} ]011321913219382571 111
23 +−−××−×−−× −−−

×+
nnn

x  

( ) [{(( ) ( ) ) ( )} ]0613219513219382571 111
23 +−−××+−×−−× −−−

×+
nnn

x  

[{(( ) ( ( ) ) ) ( ( ) )}
{(( ) ( ( ) ) ) ( ( ) )}]

∑ =
−−××+−×−−×+

−−××+−×−−×
− −−−−−

−−−−−

+
n

i

i
ininn

ininn

x
2

71321961321938257

61321951321938257

2
111

111

23  

[{(( ) ( ( ) ) ) ( ( ) )} ]
∑ =

+−−××+−×−−×− −−−−−
+

n

i

i
ininn

x
2

0713219613219382571
111

23  

[{(( ) ( ( ) ) ) ( ( ) )} ]
∑ =

++−××+−×−−×− −−−−
+

n

i

i
ininn

x
2

011321921113219382571
11

23  
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[{(( ) ( ( ) ) ) ( ( ) )}
{(( ) ( ( ) ) ) ( ( ))
( ) }]

∑ =
−×+

−××+−×−−×+
+−××+−×−−×

− −

−−−−

−−−−

+
n

i

i
in

ininn

ininn

x
2

13219

132192121321938257

1132192111321938257

2 2

11

11

23  

[{(( ) ( ( ) ) ) ( )
( ) } {(( ) ( ))
( )}]

∑ =
−−××

−×−−×+−×+
−××+−×−−×

− −

−−−

−−−−

+
n

i

i
in

innin

ininn

x
2

113219

132193825713219

132192121321938257

1

12

11

23  

[{(( ) ( )) ( )} ]
∑ =

+−−××−×−−× −−−
+

n

i

i
ininn

x
2

01132191321938257
1

23  

[{(( ) ( ) ) ( )} ]
∑ =

+−−××+−×−−× −−−
+

n

i

i
ininn

x
2

061321951321938257 .23
1

 

After simplification, we obtain 

[ ]8572248921805
122

3 +×−× −−
=

nn

x  

[ ]7302210921444
122

6 +×−× −−
+

nn

x  

[ ]
∑ =

+×−×+×−×− −−−−
+

n

i

i
nininn

x
2

161725130241825415243322
12212

23  

[
]

∑ =
+×+

×−×+×−×
− −−

−−−−

+
n

i

i
in

nininin

x
2

158723249

2484522472433222166

1
12

1222

23  

[ ]
∑ =

+×−×−×−× −−−−−
+

n

i

i
nininin

x
2

730218812288272222166 .23
12212

 

Theorem 3.2. Let nD  be the nanostar dendrimer. Then 

[ ]xDM nC ,2  

[ ]1774502102924922237478221605852781926
1223344

3 +×−×+×−× −−−−
=

nnnn

x  
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[

]
∑ =

+×−×+×+
×−×−×+×−

×+×−×+×
−×+×−×

− −−−

−−−

−−−−

−−−

+
n

i

i
nnin

ininnn

inininin

ininin

x
2

32185021241175210559252211926

24526942380674523086552422370

2144255622210042236489882

2777895258027142586444522345778

2 112

331232

222443

233424

23  

[

]
∑ =

+×−×−×+
×−×+×+

×+×−×−
×+×−×

− −

−−−

−−−−−−

−−−−

+
n

i

i
ninn

ininin

ininin

ininin

x
2

177450246164323942122295659

210596322263472390963

22405343239096321666737

2473271278192621172889

1 .23
22

3344

1213413

2334124

 

Proof. Using Table 1, we can write the second Zagreb polynomial of 

nD  as follows: 

[ ]xDM nC ,2  

( ) ( )( )
( )∑ ∈

=
nDEuv

vcuc
x  

( ) [{( ( ) )} (( ) ( )) ( )]11321913219382571321930 11121
23 −−××−×−−×+−× −−−−

×=
nnnn

x  

( ) [(( ) ( )) ( ) ]011321913219382571 111
23 ×−−××−×−−× −−−

×+
nnn

x  

( ) [(( ) ( ) ) ( ) ]0613219513219382571 111
23 ×−−××+−×−−× −−−

×+
nnn

x  

[{(( ) ( ( ) ) ) ( ( ) )}
{(( ) ( ( ) ) ) ( ( ) )}]

∑ =
−−××+−×−−××

−−××+−×−−×
− −−−−−

−−−−−

+
n

i

i
ininn

ininn

x
2

71321961321938257

61321951321938257

2
111

111

23  

[(( ) ( ( ) ) ) ( ( ) ) ]
∑ =

×−−××+−×−−×− −−−−−
+

n

i

i
ininn

x
2

0713219613219382571
111

23  

[(( ) ( ( ) ) ) ( ( ) ) ]
∑ =

×+−××+−×−−×− −−−−
+

n

i

i
ininn

x
2

011321921113219382571
11

23  

[{(( ) ( ( ) ) ) ( ( ) )}
{(( ) ( ( ) ) ) ( ( ))
( ) }]

∑ =
−×+

−××+−×−−××
+−××+−×−−×

− −

−−−−

−−−−

+
n

i

i
in

ininn

ininn

x
2

13219

132192121321938257

1132192111321938257

2 2

11

11

23  
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[{(( ) ( ( ) ) ) ( )
( ) } {(( ) ( ))
( )}]

∑ =
−−××

−×−−××−×+
−××+−×−−×

− −

−−−

−−−−

+
n

i

i
in

innin

ininn

x
2

113219

132193825713219

132192121321938257

1

12

11

23  

[(( ) ( )) ( ) ]
∑ =

×−−××−×−−× −−−
+

n

i

i
ininn

x
2

01132191321938257
1

23  

[(( ) ( ) ) ( ) ]
∑ =

×−−××+−×−−× −−−
+

n

i

i
ininn

x
2

061321951321938257 .23
1

 

After simplification, we get 

[ ]xDM nC ,2  

[ ]1774502102924922237478221605852781926
1223344

3 +×−×+×−× −−−−
=

nnnn

x  

[

]
∑ =

+×−×+×+
×−×−×+×−

×+×−×+×
−×+×−×

− −−−

−−−

−−−−

−−−

+
n

i

i
nnin

ininnn

inininin

ininin

x
2

32185021241175210559252211926

24526942380674523086552422370

2144255622210042236489882

2777895258027142586444522345778

2 112

331232

222443

233424

23  

[

]
∑ =

+×−×−×+
×−×+×+

×+×−×−
×+×−×

− −

−−−

−−−−−−

−−−−

+
n

i

i
ninn

ininin

ininin

ininin

x
2

177450246164323942122295659

210596322263472390963

22405343239096321666737

2473271278192621172889

1 .23
22

3344

1213413

2334124

 

Theorem 3.3. Let nD  be the nanostar dendrimer. Then 

[ ]xDM nC ,3  

( )15724752361
122

3 +×−× −−
=

nn

x  

( )7302210921444
122

6 +×−× −−
+

nn

x  

[ ]
∑ =

−×+×−×− −−−
+

n

i

i
ninin

x
2

1572114236123422
122

2  
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[
]

∑ =
+×+×−

×+×−×
− −−−

−−−

+
n

i

i
inn

ininin

x
2

8872108323249

26652361022166

1
121

222

23  

[ ]
∑ =

+×−×−×−× −−−−−
+

n

i

i
nininin

x
2

730218812228272222166 .23
12212

 

Proof. Using Table 1, we can write the third Zagreb polynomial of nD  

as follows: 

[ ]xDM nC ,3  

( ) ( )
( )∑ ∈

−=
nDEuv

vcuc
x  

( ) [( ( ) ) (( ) ( )) ( )]11321913219382571321930
11121
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After some calculation, we obtain 
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Theorem 3.4. Let nD  be the nanostar dendrimer. Then 
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Proof. Using Table 1, we can write the fourth Zagreb polynomial of nD  

as follows: 
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After an easy simplification, we get 
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Theorem 3.5. Let nD  be the nanostar dendrimer. Then 
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Proof. Using Table 1, we can write the fifth Zagreb polynomial of nD  

as follows: 

[ ]xDM nC ,5  

( ) ( ) ( )[ ]
( )∑ ∈

+=
nDEuv

vcucvc  

( )
[{(( ) ( )) ( )}
{ ( ) (( ) ( )) ( )}]1132191321938257132193

1132191321938257

0 11121

111

23 −−××−×−−×+−×
−−××−×−−×

−−−−

−−−

×=
nnnn

nnn

x  

( ) ( ) 0101 2323 xx ×+×+  

[{(( ) ( ( ) ) ) ( ( ) )}
{(( ) ( ( ) ) ) ( ( ) )
(( ) ( ( ) ) ) ( ( ) )}]

∑ =
−−××+−×−−×+
−−××+−×−−××
−−××+−×−−×

− −−−−−

−−−−−

−−−−−

+
n

i

i
ininn

ininn

ininn

x
2

71321961321938257

61321951321938257

71321961321938257

2
111

111

111

23  

∑ ∑= =
−− ++

n

i

n

i

ii
xx

2 2

0101 232  



P. Gladyis, G. Srividhya and R. Rohini 184 

[{(( ) ( ( ) ) ) ( ( ))
( ) } {(( ) ( ( ) ) )
( ( ) )} {(( ) ( ( ) ) )
( ( )) ( ) }]

∑ =
−×+−××

+−×−−×++−××
+−×−−××−×+

−××+−×−−×

− −−

−−−−

−−−−

−−−−

+
n

i

i
inin

innin

innin

ininn

x
2

13219132192

1213219382571132192

11132193825713219

132192121321938257

2 2

11

112

11

23  

[{(( ) ( )) ( )}
{(( ) ( ( ) ) ) ( )
( ) {(( ) ( ))
( )}]

∑ =
−−××

−×−−×+−×+
−××+−×−−××

−−××−×−−×

− −

−−−

−−−−

−−−

+
n

i

i
in

innin

ininn

ininn

x
2

113219

132193825713219

132192121321938257

1132191321938257

1

12

11

1

23  

∑ ∑= =
++

n

i

n

i

ii
xx

2 2

00 .232  

After simplification, we obtain 
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4. Conclusion 

We computed first, second, third, fourth and fifth Zagreb polynomial 

topological indices of nanostar dendrimer .nD  
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Abstract 

In this manuscript, we have computed first, second, third, fourth and 

fifth cutting number Zagreb indices of nanostar dendrimer .nD  
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1. Introduction 

In this paper, we consider only simple and connected graph G with 

vertex set  GV  and edge set  .GE  The degree of a vertex  GVv   is     

the number of lines incident to v and denoted by .vd  The concept of 

“topological index” was first proposed by Hosoya for the characterizing 

topological nature of a graph. Topological indices are the mathematical 

measures which correspond to the structures of any simple finite graph. The 

topological indices correlate certain physicochemical properties such as 

boiling point, stability of chemical compounds. They are invariant under          

the graph isomorphism. The significance of topological indices is usually 

associated with quantitative structures property relationship (QSPR) and 

quantitative structure activity relationship (QSAR). 

A molecular graph is a representation of the structural formula of a 

chemical compound in terms of graph theory, whose vertices correspond           

to the atoms of the compound and edges correspond to chemical bonds. In 

the chemical literature, several dozens of vertex-degree-based topological 

indices have been and are currently considered and applied in QSPR/QSAR 

studies. 

A cutting number [3],  vc  of a vertex  GVv   in a connected graph 

G is the number of pairs of points  wv,  such that v and w are in different 

components of .vG   In this paper, we introduce cutting number based 

topological indices of graphs. For two-connected graphs, cutting number of 

each node is zero. So, we define these indices, for graphs with cut vertices 

only. 

In our previous research papers [2] and [5], we introduced first, second 

and third cutting number Zagreb indices. On connection with those Zagreb 

indices, we introduce fourth and fifth cutting number Zagreb indices in the 

present research paper. 

One of the oldest and well known topological indices are the first and 

second Zagreb indices, first introduced by Gutman and Trinajstić in [6], and 
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it is defined as 

     
 

,2
1   


Vv GEuv vuG ddvdGM  

   
  


GEuv vuddGM .2  

In [6], Gutman and Trinajstić introduced the second Zagreb index: 

   
  


GEuv vuddGM .2  

Astaneh-Asl and Fath-Tabar [1] defined the third Zagreb index 

 
  


GEuv vu ddGM .3  

In [6], Gutman and Trinajstić introduced Zagreb type polynomials 

defined as 

   
 

,,4  


GEuv
ddd vuuxxGM  

   
  


GEuv

vdudvdxxGM .,5  

2. Cutting Number Topological Indices of Nanostar Dendrimer nD  

In this section, we define fourth Zagreb cutting number index and fifth 

Zagreb cutting number index. 

2.1. Fourth Zagreb  CM4  cutting number index 

        
 

,4  


GEuvC vcucucGM  

where  uc  and  vc  are the cutting numbers of u and v in G. 

2.2. Fifth Zagreb  CM5  cutting number index 

        
 

,5  


GEuvC vcucvcGM  

where  uc  and  vc  are the cutting numbers of u and v in G. 
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2.3. Nanostar dendrimer nD  

Dendrimers are recognized as one of the major commercially available 

nano scale building blocks, large and complex molecules with very well 

defined chemical structure. From polymer chemistry point of view, 

dendrimers are nearly perfect mono disperse macromolecules which are 

regular and highly branched three dimensional architecture. They consist of 

three major architectural components: core, branches and end groups. The 

nanostar dendrimer is a part of a new group of macro particles that appear to 

be photon funnels just like artificial antennas. These macro molecules and 

more precisely those containing phosphorus are used in the formation of 

nano tubes, micro and macro capsules, nanolatex, colored glasses, chemical 

sensors, modified electrodes and so on. 

Here, we consider nanostar dendrimer ,nD  where n is the defining 

parameter as illustrated in Figures 1 and 2. The number of nodes in nanostar 

dendrimer nD  is equal to   12257 1  n
nDV  and the number of 

links is   .45233  n
nDE  

 

Figure 1. Nanostar dendrimer nD  for .1n  
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Figure 2. Nanostar dendrimer nD  for .2n  

Table 1. The number of edges of nD  with pairs of cutting numbers of end-

vertices 

Number of 
edges uve   

Cutting number of end vertices     vcuc ,  

023   
        1321938257,132193 1121   nnn  

    113219 1  n  

123           0,1132191321938257 111   nnn  

123      0,0  

123            0,61321951321938257 111   nnn  

M    M  

223  i  
            ,61321951321938257 111   ininn  

            71321961321938257 111   ininn  

123  i             0,71321961321938257 111   ininn  

123  i     0,0  

123  i               0,1132192111321938257 11   ininn  

223  i  

            ,1132192111321938257 11   ininn  

          132192121321938257 11   ininn  

    213219  in  
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123  i  

          132192121321938257 11   ininn  

         1321938257,13219 112   innin  

     113219 1   in  

i23           0,1132191321938257 1   ininn  

i23      0,0  

i23            0,61321951321938257 1   ininn  

M    M  

223  n  
            ,61321951321938257 111   nnnnn  

            71321961321938257 111   nnnnn  

123  n  
        61321938257 11   nnn  

      0,713219 1   nn  

123  n     0,0  

123  n  
        111321938257 11   nnn  

      0,1132192  nn  

223  n  

            ,1132192111321938257 11   nnnnn  

          132192121321938257 11   nnnnn  

    213219  nn  

123  n  

          132192121321938257 11   nnnnn  

       1321938257,13219 12   nnnnn  

   113219  nn  

n23           0,1132191321938257 1   nnnnn  

n23      0,0  

n23            0,61321951321938257 1   nnnnn  

3. Main Results 

In this section, we obtain the exact values for first, second, third, fourth 

and fifth Zagreb cutting indices for nanostar dendrimer .nD  



On Zagreb Cutting Number Topological Indices … 241 

Theorem 3.1. Let nD  be the nanostar dendrimer. Then 

  nn
nC nDM 22

1 2
8

254277
2

4
48735 







  

.161822
4

190989 



 n  

Proof. From Table 1, we compute the first Zagreb cutting index of the 

nanostar dendrimer nD  as follows: 

      
  


nDEuvnC vcucDM1  

      3825713219323 1210   nn  

   11321913219 11   nn  

    132193825723 111   nn  

  0113219 1  n  

     5132193825723 111   nn  

  0613219 1  n  

       
 

n

i
inni

2
112 5132193825723  

     38257613219 11   nin  

        713219613219 11   inin  

       
 

n

i
inni

2
111 6132193825723  

    0713219 1   in  

       
 

n

i
inni

2
111 11132193825723  

      01132192 1   in  
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       
 

n

i
inni

2
112 11132193825723  

     382571132192 1   nin  

    1213219 1   in  

      21 13219132192   inin  

       
 

n

i
inni

2
111 12132193825723  

    213219132192   inin  

     1132191321938257 1   ininn  

    
 

n

i
inni

2
1 132193825723  

  0113219  in  

     
 

n

i
inni

2
1 5132193825723  

  .0613219  in  

After simplification, we get 

  nn
nC nDM 22

1 2
8

254277
2

4
48735 







  

.161822
4

190989 



 n  

Theorem 3.2. Let nD  be the nanostar dendrimer. Then 

  nnn
nC DM 234

2 2
8

86236725
2

16
61493823

2
112

116116011 











  

nn n 22
4

9178435
2

14
103542435 







  

.149790023333474 3  nn  
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Proof. From Table 1, we derive the second Zagreb cutting index of the 

nanostar dendrimer nD  as follows: 

      
  


nDEuvnC vcucDM2  

      3825713219323 1210   nn  

   11321913219 11   nn  

     132193825723 111   nn  

  0113219 1  n  

     5132193825723 111   nn  

  0613219 1  n  

       
 

n

i
inni

2
112 5132193825723  

     38257613219 11   nin  

        713219613219 11   inin  

       
 

n

i
inni

2
111 6132193825723  

    0713219 1   in  

       
 

n

i
inni

2
111 11132193825723  

    01132192  in  

       
 

n

i
inni

2
112 11132193825723  

     382571132192 1   nin  
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      1321921213219 1   inin  

  213219  in  

       
 

n

i
inni

2
111 12132193825723  

    213219132192   inin  

     1132191321938257 1   ininn  

    
 

n

i
inni

2
1 132193825723  

  0113219  in  

     
 

n

i
inni

2
1 5132193825723  

  .0613219  in  

After simplification, we obtain 

 nC DM2  

nnn 234 2
8

86236725
2

16
61493823

2
112

116116011 











  

nn n 22
4

9178425
2

14
103542435 







  

.149790023333474 3  nn  

Theorem 3.3. Let nD  be the nanostar dendrimer. Then 

  nnn
nC nnDM 22

3 2
8

153843
25702

4
29241 







  

.87602
4

111639 



 n  
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Proof. From Table 1, we calculate the third Zagreb cutting index of the 

nanostar dendrimer nD  as follows: 

     
  


nDEuvnC vcucDM3  

      3825713219323 1210   nn  

   11321913219 11   nn  

     132193825723 111   nn  

  0113219 1  n  

      5132193825723 111   nn  

  0613219 1  n  

       
 

n

i
inni

2
112 5132193825723  

   613219 1   in  

      61321938257 11   inn  

   713219 1   in  

       
 

n

i
inni

2
111 6132193825723  

    0713219 1   in  

       
 

n

i
inni

2
111 11132193825723  

      01132192 1   in  

       
 

n

i
inni

2
112 11132193825723  

  1132192  in  
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      121321938257 11   inn  

    213219132192   inin  

       
 

n

i
inni

2
111 12132193825723  

    213219132192   inin  

     1132191321938257 1   ininn  

    
 

n

i
inni

2
1 132193825723  

  0113219  in  

     
 

n

i
inni

2
1 5132193825723  

   .0613219  in  

After simplification, we get 

  nnn
nC nnDM 22

3 2
8

153843
25702

6
29241 







  

.87602
4

111639 



 n  

Theorem 3.4. Let nD  be the nanostar dendrimer. Then 

  













8
238905981

2
16

189906577
2

896
4119186168 34

4
nn

nC DM  

.62725472
14

446809616
22 



 nn  

Proof. Using Table 1, we can write the fourth Zagreb cutting index of 

nD  as follows: 
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        
  


nDEuvnC vcucucDM4  

       21210 13219313219323   nn  

     1132191321938257 111   nnn  

    132193825723 111   nn  

    1321938257113219 111   nnn  

  0113219 1  n  

     5132193825723 111   nn  

  38257613219 11   nn  

     0613219513219 11   nn  

     
 

n

i
nni

2
112 5132193825723  

     38257613219 11   nin  

        613219513219 11   inin  

      61321938257 11   inn  

   713219 1   in  

       
 

n

i
inni

2
111 6132193825723  

    38257713219 11   nin  

    613219 1   in  

    0713219 1   in  
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       
 

n

i
inni

2
111 11132193825723  

    382571132192 1   nin  

         011321921113219 1   inin  

       
 

n

i
inni

2
112 11132193825723  

    382571132192 1   nin  

        11321921113219 1   inin  

      121321938257 11   inn  

    213219132192   inin  

       
 

n

i
inni

2
111 12132193825723  

     3825713219132192 12   ninin  

    1321921213219   inin  

      132193825713219 12   innin  

 113219  in  

    
 

n

i
inni

2
1 132193825723  

    1321938257113219 1   innin  

  0113219  in  

     
 

n

i
inni

2
1 5132193825723  



On Zagreb Cutting Number Topological Indices … 249 

     51321938257613219 1   innin  

  .0613219  in  

By doing some calculation, we get 

  nn
nC DM 34

4 2
16

189906577
2

896
4119186168 







  

.62725472
14

446809616
2

8
238905981 2 







 nn  

Theorem 3.5. Let nD  be the nanostar dendrimer. Then 

  













8
160540215

2
16

111579685
2

224
423412929 34

5
nn

nC DM  

nnn n 22 2
4

18087183
2

28
399550415

2 







  

.3069747261113692197790 3  nn nn  

Proof. Using the data given in Table 1, the fifth Zagreb cutting index of 

nD  can be written as 

        
  


nDEuvnC vcucvcDM5  

     132193825723 110   nn  

     38257132193113219 1211   nnn  

   11321913219 11   nn  

       
 

n

i
inni

2
112 6132193825723  

    38257713219 11   nin  

    513219 1   in  
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     38257613219 11   nin  

        713219613219 11   inin  

       
 

n

i
inni

2
112 12132193825723  

     3825713219132192 12   ninin  

    1113219 1   in  

     382571132192 1   nin  

    1213219 1   in  

    213219132192   inin  

    
 

n

i
inni

2
11 132193825723  

      1321938257113219 11   innin  

     21321913219212   inin  

     .1132191321938257 1   ininn  

After some calculation, we get 

  













8
160540215

2
16

111579685
2

224
423412929 34

5
nn

nC DM  

nnn n 22 2
4

18087183
2

28
399550415

2 







  

.3069747261113692197790 3  nn nn  

Example 1. For the nanostar dendrimer nD  for ,1n  we shall compute 

the indices (refer Figure 1) 
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Number of edges 
uve   

Cutting number of end vertices     vcuc ,  

023   
        1321938257,132193 1121   nnn  

   113219 1  n  

123           0,1132191321938257 111   nnn  

123      0,0  

123            0,61321951321938257 111   nnn  

      
  


nDEuvnC vcucDM1  

     3825713219323 1210   nn  

   11321913219 11   nn  

     132193825723 111   nn  

  0113219 1  n  

      5132193825723 111   nn  

  0613219 1  n  

            .909023652317323 110   

4. Conclusion 

In this article, we have computed first, second, third, fourth and fifth 

Zagreb cutting indices. It would be interesting to investigate other 

topological indices of nanostar dendrimer nD  in future. 

Acknowledgement 

The authors thank the anonymous referees for their valuable suggestions 

towards the improvement of the manuscript. 



P. Gladyis, G. Srividhya and R. Rohini 252 

References 

 [1] A. Astaneh-Asl and G. H. Fath-Tabar, Computing the first and third Zagreb 

polynomials of Cartesian product of graphs, Iranian J. Math. Chem. 2(2) (2011),     

73-78. 

 [2] M. Bhanumathi, P. Gladyis and G. Srividhya, On some cutting number 

topological indices of nanostar dendrimer NS[n], Malaya J. Mat. 8(4) (2020), 

2177-2185. 

 [3] F. Buckley and F. Harary, Distance in Graphs, Addison-Wesley, Reading, 1990.  

 [4] De-Xun Li, Jia-Bao Liu, Mohammad Reza Farahani and Mehdi Rezaei, Zagreb 

indices and Zagreb polynomials of an infinite class of dendrimer nanostars, 

Journal of Computational and Theoretical Nanoscience 13 (2016), 9136-9139. 

 [5] P. Gladyis and G. Srividhya, Certain topological indices and their polynomials         

of some cutting number nanostar dendrimer NS[n], Malaya J. Mat. 9(1) (2021), 

425-430. 

 [6] I. Gutman and N. Trinajstić, Graph theory and molecular orbitals. Total -electron 

energy of alternant hydrocarbons, Chem. Phys. Lett. 17(4) (1972), 535-538. 

 [7] F. Harary, Graph Theory, Narosa Publishing House, New Delhi, 1988. 

 [8] M. N. Husin, R. Hasni and N. E. Arif, Zagreb polynomials of some nanostar 

dendrimers, Journal of Computational and Theoretical Nanoscience 12 (2015),            

1-4. 

 [9] Mobeen Munir, Waqas Nazeer, Shazia Rafique and Shin Minkang, M-polynomial 

and related topological indices of nanostar dendrimers, Symmetry 8 (2016), 97. 

doi:10.3390/sym890097. 

 [10] Nabeel E. Arif, Zagreb polynomials of certain families of dendrimer nanostars, 

Tikrit Journal of Pure Science 20(4) (2015), 148-151. 

 [11] Sara Mehdipour, Mehdi Alaeiyan and Ali Nejati, Computing eccentric 

connectivity index of nanostar dendrimers, Acta Chimica Slovaca 10(2) (2017), 

96-100. 

 [12] Shin Min Kang, Muhammad Yousaf, Manzoor Ahmad Zahid, Muhammad 

Younas and Waqas Nazeer, Zagreb polynomials and redefined Zagreb indices of 

nanostar dendrimers, Open Phys. 17 (2019), 31-40. 


	Final Front Pages
	Final Thesis
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

	Gladis Paper
	Screenshot
	Blank Page

	Gladis Paper
	0974165822012
	DM028020235
	Blank Page



