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Abstract: A topological index has a vital role in molecular chemistry. There are various 

topological descriptors in theoretical chemistry in particular; degree- based topological 

indices, distance-based, eccentricity- based and counting related indices of graphs. In this 

paper, we have obtained analytical expressions for various variants of eccentricity based 

indices such as first and second multiplicative Zagreb eccentricity indices, total eccentric 

index, connective eccentric index, Ediz eccentric connectivity index, modified and 

augmented eccentric connectivity indices and their respective polynomials of  polygonal 

cylinder. 
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1. INTRODUCTION 

In recent years graph theory is substantially used in the branch of mathematical 

chemistry due to the fact this idea is associated with the realistic purposes of graph theory 

for solving the molecular problems. Over the years topological indices like Wiener index, 

Balaban index, Hosoya index, Randic index and so on have been studied significantly 

improved and currently the research and attention in this area has been accelerated 

exponentially. Throughout this paper we will focus on finite, simple and connected 

graphs. Let ))(),(( GEGVG =  be a graph with )(GV  is a set of all vertices and )(GE is a set 

of all edges. The degree of v, denoted by )deg(v or )(vd , is the number of edges incident 

with v in G . The eccentricity )(vε  of a vertex )(GVv ∈  is the maximum distance from v 

to any other vertex. The goal of this paper, to determine various eccentricity based indices 

of the polygonal cylinder. Nilanjan De[8] in 2012 defined first and second multiplicative 

Zagreb eccentricity indices as: 
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  The total eccentricity of a graph G  is denoted by )(Gζ  is the sum of eccentricities of all 

vertices of a given graph G . Sharma et.al[9]  introduced eccentric connectivity index and 

is interpreted as: 
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In 2000, Gupta et.al. [6] defined connective eccentric index  as: 
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A. R. Ashrafi and M. Ghorbani[2] in 2010 defined modified eccentric connectivity index  

as: 
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where vS  is the sum of degrees of all vertices adjacent to vertex v . 

Ediz eccentric connectivity index of G  is defined by S. Ediz et al. [5] in 2010. It is 

interpreted as: 
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Dureja, Madan[4] introduced augmented eccentric connectivity index of graph G. It is 

defined as:   
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where vM  is the product of degrees of all neighbors of vertex v  of G . 

Modified augmented eccentric connectivity index is proposed by M. Naeem et.al. [7] in 

2018 and it is defined as: 
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The corresponding topological polynomials of Eq. (4) and Eq.(7) are displayed below: N. 

De et.al. [3] in 2014 defined modified eccentric connectivity polynomial as: 
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The first derivative of Eq. (8) at 1=x  is the modified eccentric connectivity index. 

M. Naeem et.al[7] in 2018 defined modified augmented eccentric connectivity 

polynomial as: 
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2. POLYGONAL CYLINDER 

Abdul  Rauf  Nizami[1]  in 2010 defined polygonal cylinder mnC , . Consider two 

copies of paths 3, ≥nPn  with vertices nuuu ,...,, 21  and nvvv ,...,, 21  respectively. The 

Cartesian product nn PP × is defined by identify the vertices ),(),...,,(),,( 12111 nvuvuvu with 

the vertices ),(),...,,(),,( 21 nnnn vuvuvu  and the edge ),(),,( 111 +ii vuvu with the 

edge ),(),,( 1+inin vuvu , where ni ≤≤1 . The resultant graph thus obtained is polygonal 

cylinder or )1( −n -gonal cylinder. It is denoted by nnC , . The graph nnC ,  consists of 

)1( −nn vertices and )]1)(12[( −− nn  edges. Figure 1. is the 3-gonal cylinder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Grid 44 PP ×  

u1 

 

u2 

 

u3 

 
u4 

 

v2 

v1 

v3 

v4 

P4: P4: 

22 

11 

12 

13 

14 

21 

23 

24 

31 

32 

33 

34 

41 

42 

43 

44 

P4×P4: 

MEERAYAN JOURNAL (ISSN NO:2455-6033) VOLUME 24 ISSUE 6 2024

PAGE N0: 85



 
 

 

 

 

 

 

 

 

 

 

 

 
Figure. 2 Polygonal cylinder 4,4C  

 
3. MAIN TITLE 

We determine various eccentricity based indices and their respective polynomials of the 

polygonal cylinder. 

 
2.1 First multiplicative Zagreb eccentricity index of the polygonal cylinder nnC ,   

If n is even, nnC ,  consists of )1( −nn vertices, in which )22( −n vertices; 
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This result is true for all .4≥n  If n is odd, )1( −n  vertices has eccentricity )1( −n ; 
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2.2 Second multiplicative Zagreb eccentricity index of the polygonal cylinder nnC ,  

For even n, second multiplicative Zagreb eccentricity index can be computed as 

follows:  (2n−2) vertices 
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This is true for all 4≥n . Similarly the result follows for odd 5≥n .  
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2.3 Total eccentricity index of polygonal cylinder nnC ,  

In ,,nnC )22( −n vertices 
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, and )1( −n vertices has eccentricity )1( −n . By the definition of total 

eccentricity, we have 
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Hence the result. 

2.4  Eccentric connectivity index and connective eccentric index of polygonal cylinder nnC ,   

Using Eq. (2) we have, 
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degree 3 and eccentricity 
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Using the above index, we can compute connective eccentric index. Since by Eq. (3), we 

have  
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Hence the result. 

2.5 The modified eccentric connectivity index and Ediz eccentric connectivity index 

of polygonal cylinder nnC ,   

From the definition of )(Gcξ , vS  is the sum of degrees of all vertices adjacent to 

vertex v . Here )22( −n  vertices have 10433 =++=vS and eccentricity 
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We can compute Ediz eccentric connectivity index )(GcEξ  by using modified eccentric 

connectivity index of nnC , . We have by Eq (5), 
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Hence the Proof. 

2.6 Augmented  eccentric connectivity index and Modified Augmented  eccentric 

connectivity index and its polynomial of nnC ,  

By Eq. (6), we have .)(
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Using the above result, we can compute modified augmented eccentric connectivity 

index. By Eq. (7), we have 
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Also, we can compute modified augmented eccentric connectivity polynomial
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Hence the result. 

Acknowledgement 

We thank the referees for careful reading and helpful suggestions that led to many 

improvements. 

 
References 

[1] Abdul Rauf Nizami, Asim Naseem, Hafiz Muhammad Waqar Ahmed, “The polygonal cylinder and its 

Hosoya polynomial”, Online Journal of Analytic Combinatorics, Vol. 15, 2020. 

[2] A R  Ashrafi, M. Ghorbani, “A study of fullerenes by MEC polynomials”, Electronic Materials Letters, 

Vol. 6, No. 2, (2010),  pp. 87-90. 

MEERAYAN JOURNAL (ISSN NO:2455-6033) VOLUME 24 ISSUE 6 2024

PAGE N0: 90



 
 
[3] N. De, A. Pal, S M A Nayeem, “Modified eccentric Connectivity of Generalized Thorn Graphs”, 

International Journal of Computational Mathematics, (2014). doi: 10.1155/2014/436140. 

[4] H. Dureja, A. K. Madan, “Superaugmented eccentric connectivity indices: new-generation highly 

discriminating topological descriptors for QSAR/QSPR modeling”, Medicinal Chemistry Research, Vol. 

16, (2007), pp. 331-341. 

[5] S. Ediz, “Computing Ediz eccentric connectivity index of an infinite class of nanostar dendrimers”, 

Optoelectronics and Advanced Materials: Rapid Communications, Vol.4, (2010), pp. 1847-1848. 

[6] S. Gupta , M.Singh, A.K.Madan, “Connective Eccentricity index: A novel topological descriptor for 

predicting biological activity”, Journal of Molecuar Graphics and Modelling, Vol.18, 2000, pp. 18-25. 

[7] M. Naeem, M. K. Siddiqui, et al, “New and modified eccentric indices of octagonal grid m
nO ”,     

Applied Mathematics and Nonlinear Sciences, Vo. 3, No. 1, (2018), pp. 209-228. 

[8] Nilanjan De, “On multiplicative Zagreb eccentricity indices”, South Asian Journal of Mathematics, Vol. 

2, No. 6, (2012),  pp. 570-577. 

[9] V.Sharma, R. Goswami, A.K.Madan, “Eccentric connectivity index: A novel highly discriminating 

topological descriptor for structure-property and structure-activity studies”, Journal for Chemical 

Information and Computer Sciences, Vol. 37, (1997), pp.273-282. 

MEERAYAN JOURNAL (ISSN NO:2455-6033) VOLUME 24 ISSUE 6 2024

PAGE N0: 91



 
 

 
 

 

MEERAYAN JOURNAL (ISSN NO:2455-6033) VOLUME 24 ISSUE 6 2024

PAGE N0: 92


