
International Journal of Basic Sciences and Applied Computing (IJBSAC) 
ISSN: 2394-367X (Online), Volume-8 Issue-8, April 2022 

12 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication (IJBSAC) 
© Copyright: All rights reserved. 
 
 

Retrieval Number: 100.1/ijbsac.H0476048822 
DOI:10.35940/ijbsac.H0476.048822 
Journal Website: www.ijbsac.org 
 

  

Abstract: The sum of shortest distance between a vertex 𝒖 from 
all other vertices of a graph 𝑮 is called the index of the vertex 𝒖  
and is denoted by 𝝈(𝒖) .  In this article, we have obtained, 
the(𝒂, 𝒃) −  status index [3] of central graphs of some standard 
graphs namely star graph, complete graph, cycle graph, wheel 
graph and friendship graph. Using this new index, we have 
computed 9 standard status indices of all these central graphs of 
standard graphs. 
Keywords: The (𝒂, 𝒃) −  status index, first and second status 
indices, first and second status Gourava indices.  

I. INTRODUCTION 

Graphs, here considered, are connected and simple with 

no self-loops and no parallel edges. Vertex set is denoted by 
𝑉(𝐺), edge set is denoted by 𝐸(𝐺) for a graph 𝐺. The Central 
graph 𝐶(𝐺)  of a graph 𝐺  is the graph obtained by 
sub-dividing each edge of a 𝐺 exactly once and joining all 
non-adjacent vertices of 𝐺 . The length of shortest path 
between two vertices 𝑢 and 𝑣, denoted by 𝑑(𝑢, 𝑣) is distance 
between them. The sum of distances of a vertex 𝑢 from all 
other vertices of a graph is called status of the vertex 𝑢 with 
notation 𝜎(𝑢). Ramane et.al [4] introduced first and second 
connectivity status indices. V.R.Kulli et.al introduced [3] The 
(𝑎, 𝑏) − status index, as 

𝑆𝑎,𝑏 = ∑  {(𝜎(𝑢))𝑎 ∙ (𝜎(𝑣))𝑏 + (𝜎(𝑢))𝑏(𝜎(𝑣))𝑎}

𝑢𝑣∈𝐸(𝐺)

 

For notations and definitions, we refer [1],[2]. In [3], 
V.R.Kulli et al. have found the first status index 𝑆1(𝐺) , 
second status index 𝑆2(𝐺), product connectivity status index 
𝑃𝑆(𝐺), reciprocal product connectivity status index 𝑅𝑃𝑆(𝐺), 
the  general second status index 𝑆2

𝑎(𝐺), The 𝐹1 status index 
𝐹1𝑆(𝐺), the first status Gourava index 𝑆𝐺𝑂1(𝐺), the second 
status Gourava index 𝑆𝐺𝑂2(𝐺), the symmetric division status 
index 𝑆𝐷𝑆(𝐺) of wheel and friendship graphs. Here we have 
obtained these indices for central graphs of star graph 𝐾1,𝑛, 
denoted by 𝐶(𝐾1,𝑛) , cycle graph  𝐶𝑛 , denoted by 𝐶(𝐶𝑛) , 
complete graph 𝐾𝑛, denoted by 𝐶(𝐾𝑛), wheel graph 𝑊𝑛 with 
𝐶(𝑊𝑛), and friendship graph 𝐹𝑛, denoted by 𝐶(𝐹𝑛). 
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II. MAIN RESULTSS 

Theorem 2.1.  For 𝑛 ≥ 2, 

𝑆𝑎,𝑏 (𝐶(𝐾1,𝑛)) =  2𝑛{(3𝑛)𝑎(4𝑛 − 2)𝑏 + (3𝑛)𝑏(4𝑛 − 2)𝑎}

+ 𝑛(𝑛 − 1)(3𝑛)𝑎+𝑏 

Proof. By definition of central graph, and by computation, 

we note that  𝐶(𝐾1,𝑛) has (2𝑛 + 1) vertices and 
𝑛2+3𝑛

2
 edges. 

The edge set 𝐸 (𝐶(𝐾1,𝑛))  can be divided into the following 

two parts. 

𝐸1 = {𝑢𝑣𝜖𝐸 (𝐶(𝐾1,𝑛)) 𝑑(𝑢)⁄ = 𝑛, 𝑑(𝑣) = 𝑛}  and 

𝐸2 = {𝑢𝑣𝜖𝐸(𝐶(𝐾1,𝑛) ) ) ⁄ 𝑑(𝑢)  = 𝑛, 𝑑(𝑣) =
𝑛(𝑛 − 1)

2
} 

Calculating status of every vertex of the graph, we find that 

𝑀(𝐾1,𝑛) has 2 status edges as listed in Table 1. 

Table 1: Details of Status of vertices of 𝑪(𝑲𝟏,𝒏) 

(𝝈(𝒖), 𝝈(𝒗)) ∕ 𝒖𝒗𝝐𝑬 (𝑪(𝑲𝟏,𝒏)) Total edges 

 (3𝑛, 4𝑛 − 2) 2𝑛 

(3𝑛, 3𝑛) 
𝑛(𝑛 − 1)

2
 

 
Using the above table and definition, we get, 

𝑆𝑎,𝑏 (𝐶(𝐾1,𝑛)) =  2𝑛{(3𝑛)𝑎(4𝑛 − 2)𝑏 + (3𝑛)𝑏(4𝑛 − 2)𝑎} 

+
𝑛(𝑛 − 1)

2
{(3𝑛)𝑎(3𝑛)𝑏 + (3𝑛)𝑏(3𝑛)𝑎} 

= 2𝑛{(3𝑛)𝑎(4𝑛 − 2)𝑏 + (3𝑛)𝑏(4𝑛 − 2)𝑎} 

+𝑛(𝑛 − 1)(3𝑛)𝑎+𝑏 

Theorem 2.2. For 𝑛 ≥ 2, 

𝑆𝐺𝑂1 (𝐶(𝐾1,𝑛)) =
9𝑛4 + 45𝑛3 − 2𝑛2 − 8𝑛

2
 

Proof. By definition of first Gourava index [3], we have 

𝑆𝐺𝑂1 (𝐶(𝐾1,𝑛)) = ∑ {𝜎(𝑢) + 𝜎(𝑣) + 𝜎(𝑢)𝜎(𝑣)}

𝑢𝑣𝜖𝐸(𝐶(𝐾1,𝑛))

 

Using table 1, we note that 
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𝑆𝐺𝑂1 (𝐶(𝐾1,𝑛)) = 2𝑛{3𝑛 + (4𝑛 − 2) + 3𝑛(4𝑛 − 2)}

+
𝑛(𝑛 − 1)

2
{3𝑛 + 3𝑛 + 9𝑛2} 

=
9𝑛4 + 45𝑛3 − 2𝑛2 − 8𝑛

2
 

Corollary 2.3. 

1. The first status index  

𝑆1 (𝐶(𝐾1,𝑛)) = 𝑆1,0 (𝐶(𝐾1,𝑛)) 

= 3𝑛3 + 11𝑛2 − 4𝑛  

2. The second status index  

𝑆2 (𝐶(𝐾1,𝑛)) =
1

2
(𝑆1,1 (𝐶(𝐾1,𝑛))) 

=
9𝑛4 + 39𝑛3 − 24𝑛2

2
   

3. The product connectivity status index  

𝑃𝑆 (𝐶(𝐾1,𝑛)) =
1

2
(𝑆−1

2
,
−1
2

(𝐶(𝐾1,𝑛))) 

=
2𝑛

√12𝑛2 − 6𝑛
+

(𝑛 − 1)

6
  

4. The reciprocal product connectivity status index 

𝑅𝑃𝑆 (𝐶(𝐾1,𝑛)) =  
1

2
(𝑆1

2
,
1
2

(𝐶(𝐾1,𝑛))) 

=    2𝑛√12𝑛2 − 6𝑛 +
3𝑛3 − 3𝑛

2
 

5. The general second status index 

𝑆2
𝑎 (𝐶(𝐾1,𝑛)) =

1

2
(𝑆𝑎,𝑎 (𝐶(𝐾1,𝑛))) 

=  2𝑛(3𝑛)𝑎(4𝑛 − 2)𝑎 +
𝑛(𝑛 − 1)(3𝑛)2𝑎

2
 

6. The 𝐹1 status index 

𝐹1𝑆 (𝐶(𝐾1,𝑛)) = 𝑆2,0 (𝐶(𝐾1,𝑛)) 

= 9𝑛4 + 41𝑛3 − 32𝑛2 + 8𝑛 

7. The second status Gourava Index 

𝑆𝐺𝑂2 (𝐶(𝐾1,𝑛)) = 𝑆2,1 (𝐶(𝐾1,𝑛)) 

= 27𝑛5 + 141𝑛4 − 132𝑛3 + 24𝑛2 

 8.The symmetric division status index 

𝑆𝐷𝑆 (𝐶(𝐾1,𝑛)) = 𝑆1,−1 (𝐶(𝐾1,𝑛)) 

= 2𝑛 (
3𝑛

4𝑛 − 2
+

4𝑛 − 2

3𝑛
) + 𝑛(𝑛 − 1) 

 Theorem 2.4. For 𝑛 ≥ 2 

𝑆𝑎,𝑏(𝐶(𝐶𝑛)) = 2𝑛((3𝑛 − 1)𝑎(5𝑛 − 7)𝑏

+ (3𝑛 − 1)𝑏(5𝑛 − 7)𝑎) 

+(𝑛2 − 3𝑛)(3𝑛 − 1)𝑎+𝑏 

Proof. By definition of central graph, and by computation, 

we note that  𝐶(𝐶𝑛)  has 2𝑛  vertices and 
𝑛2+𝑛

2
 edges. The 

edge set 𝐸(𝐶(𝐶𝑛))  can be divided into the following two 
parts. 

𝐸1 = {𝑢𝑣𝜖𝐸(𝐶(𝐶𝑛)) 𝑑(𝑢)⁄ = 𝑛 − 1, 𝑑(𝑣) = 2} and 

𝐸2 = {𝑢𝑣𝜖𝐸(𝐶(𝐶𝑛)) 𝑑(𝑢)⁄ = 𝑛 − 1, 𝑑(𝑣) = 𝑛 − 1} 

Calculating status of each vertex of the graph, we find that 

(𝐶(𝐶𝑛)) has the following two types of status edges: 

Table 2: Details of status of vertices of 𝑪(𝑪𝒏) 

(𝝈(𝒖), 𝝈(𝒗)) ∕ 𝒖𝒗𝝐𝑬(𝑪(𝑪𝒏)) Total edges 

(3𝑛 − 1,5𝑛 − 7) 2𝑛 

(3𝑛 − 1,3𝑛 − 1) 
𝑛2 − 3𝑛

2
 

Using the above table and definition, we get, 

𝑆𝑎,𝑏(𝐶(𝐶𝑛)) =  2𝑛((3𝑛 − 1)𝑎(5𝑛 − 7)𝑏

+ (3𝑛 − 1)𝑏(5𝑛 − 7)𝑎)

+ (
 𝑛2 − 3𝑛

2
) ((3𝑛 − 1)𝑎(3𝑛 − 1)𝑏 

                                                          +(3𝑛 − 1)𝑎(3𝑛 − 1)𝑏) 

𝑆𝑎,𝑏(𝐶(𝐶𝑛)) = 2𝑛 (
(3𝑛 − 1)𝑎(5𝑛 − 7)𝑏 +

(3𝑛 − 1)𝑏(5𝑛 − 7)𝑎 ) 

                        +(𝑛2 − 3𝑛)(3𝑛 − 1)𝑎+𝑏 

Theorem 2.5. For 𝒏 ≥ 𝟑, 

𝑆𝐺𝑂1(𝐶(𝐶𝑛)) =
9𝑛4 + 33𝑛3 − 73𝑛2 − 𝑛

2
 

Proof: By definition of first Gourava index[3], we have 

𝑆𝐺𝑂1(𝐶(𝐶𝑛)) = ∑ {𝜎(𝑢) + 𝜎(𝑣) + 𝜎(𝑢)𝜎(𝑣)}

𝑢𝑣𝜖𝐸(𝐶(𝐶𝑛))

 

Using table 2, we note that 

𝑆𝐺𝑂1(𝐶(𝐶𝑛)) = 2𝑛 (
(3n − 1) + (5n − 7)

+(3n − 1)(5n − 7)
) 

+ (
 𝑛2 − 3𝑛

2
) ((3𝑛 − 1) + (3𝑛 − 1)

+ (3𝑛 − 1)2) 

=
9𝑛4 + 33𝑛3 − 73𝑛2 − 𝑛

2
 

Corollary 2.6. 

1. 𝑆1(𝐶(𝐶𝑛)) = 𝑆1,0(𝐶(𝐶𝑛)) = 3𝑛3 + 6𝑛2 − 13𝑛 

2. 𝑆2(𝐶(𝐶𝑛)) =
1

2
(𝑆1,1(𝐶(𝐶𝑛))) 

http://www.ijbsac.org/


International Journal of Basic Sciences and Applied Computing (IJBSAC) 
ISSN: 2394-367X (Online), Volume-8 Issue-8, April 2022 

14 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication (IJBSAC) 
© Copyright: All rights reserved. 
 
 

Retrieval Number: 100.1/ijbsac.H0476048822 
DOI:10.35940/ijbsac.H0476.048822 
Journal Website: www.ijbsac.org 
 

=
9𝑛4 + 27𝑛3 − 85𝑛2 + 25𝑛

2
   

3. 𝑃𝑆(𝐶(𝐶𝑛)) =
1

2
(𝑆−1

2
,
−1
2

(𝐶(𝐶𝑛))) 

=
2𝑛

√(15𝑛2 − 26𝑛 + 7)
+

𝑛2 − 3𝑛

(6𝑛 − 2)
 

4. 𝑅𝑃𝑆 (𝐶((𝐶𝑛))) =
1

2
(𝑆1

2
,
1
2

(𝐶(𝐶𝑛))) 

=  
4𝑛√(𝑛2 − 26𝑛 + 7) + 3𝑛3 − 10𝑛2 + 3𝑛

2
   

5. 𝑆2
𝑎(𝐶(𝐶𝑛)) =

1

2
(𝑆𝑎,𝑎(𝐶(𝐶𝑛))) 

= (3𝑛 − 1)𝑎 (2𝑛(5𝑛 − 7)𝑎

+
(𝑛2 − 3𝑛)(3𝑛 − 1)𝑎

2
) 

6. 𝐹1𝑆(𝐶(𝐶𝑛)) = 𝑆2,0(𝐶(𝐶𝑛)) 

= 9𝑛4 + 35𝑛3 − 133𝑛2 + 97𝑛  

 7. 𝑆𝐺𝑂2(𝐶(𝐶𝑛)) = 𝑆2,1(𝐶(𝐶𝑛)) 

     = 27𝑛5 + 132𝑛4 − 566𝑛3 + 500𝑛2

− 109𝑛 

 8. 𝑆𝐷𝑆(𝐶(𝐶𝑛)) = 𝑆1,−1(𝐶(𝐶𝑛)) 

= 2𝑛 (
3𝑛−1

5𝑛−7
+

5𝑛−7

3𝑛−1
) + (𝑛2 − 3𝑛)   

Theorem 2.7. For 𝑛 ≥ 4 

𝑆𝑎,𝑏(𝐶(𝐾𝑛)) = 𝑛𝑎+𝑏+1 ((
3𝑛 − 3

2
)

𝑎

(2𝑛 − 3)𝑏

+ (
3𝑛 − 3

2
)

𝑏

(2𝑛 − 3)𝑎 + (𝑛 − 2)) 

Proof. By definition of central graph, and by computation, 

we note that  𝐶(𝐾𝑛) has 
𝑛2+𝑛

2
 vertices and 𝑛(𝑛 − 1) edges. 

𝐸(𝐶(𝐾𝑛))  can be written as 

𝐸 = {𝑢𝑣𝜖𝐸(𝐶(𝐾𝑛)) 𝑑(𝑢)⁄ = 𝑛 − 1, 𝑑(𝑣) = 2}  

Calculating status of every vertex, we find that (𝐶(𝐾𝑛)) has 

the following status edges: 

Table 3: Details of status of vertices of 𝑪(𝑲𝒏) 

(𝝈(𝒖), 𝝈(𝒗)) ∕ 𝒖𝒗𝝐𝑬(𝐶(𝐾𝑛)) Total edges 

(
3𝑛2 − 3𝑛

2
, 2𝑛2 − 3𝑛) 𝑛(𝑛 − 1) 

 
Using the above table and definition, we get, 

𝑆𝑎,𝑏(𝐶(𝐾𝑛)) = 𝑛(𝑛 − 1) 

((
3𝑛2 − 3𝑛

2
)

𝑎

(2𝑛2 − 3𝑛)𝑏+(2𝑛2 − 3𝑛)𝑎 (
3𝑛2 − 3𝑛

2
)

𝑏

) 

= 𝑛𝑎+𝑏+1(𝑛 − 1) 

((
3𝑛 − 3

2
)

𝑎

(2𝑛 − 3)𝑏 + (
3𝑛 − 3

2
)

𝑏

(2𝑛 − 3)𝑎) 

 Theorem 2.8. For 𝑛 ≥ 2 

𝑆𝐺𝑂1(𝐶(𝐾𝑛)) =
6𝑛6 − 21𝑛5 + 31𝑛4 − 25𝑛3 + 9𝑛2

2
 

Proof. By definition of first Gourava index[3], we have 

𝑆𝐺𝑂1(𝐶(𝐾𝑛)) = ∑ {𝜎(𝑢) + 𝜎(𝑣) + 𝜎(𝑢)𝜎(𝑣)}

𝑢𝑣𝜖𝐸(𝐶(𝐾𝑛))

 

Using table 3, we note that 

𝑆𝐺𝑂1(𝐶(𝐾𝑛)) = 𝑛(𝑛 − 1) ((
3𝑛2 − 3𝑛

2
) + (2𝑛2 − 3𝑛)

+ (
3𝑛2 − 3𝑛

2
) (2𝑛2 − 3𝑛)) 

=
6𝑛6 − 21𝑛5 + 31𝑛4 − 25𝑛3 + 9𝑛2

2
 

   Corollary 2.9. 

1. 𝑆1(𝐶(𝐾𝑛)) = 𝑆1,0(𝐶(𝐾𝑛)) =
7𝑛4 − 162𝑛3 + 9𝑛2

2
 

 2. 𝑆2(𝐶(𝐾𝑛)) =
1

2
(𝑆1,1(𝐶(𝐾𝑛)))   =

3𝑛3(𝑛 − 1)2(2𝑛 − 3)

2
 

3. 𝑃𝑆(𝐶(𝐾𝑛)) =
1

2
(𝑆−1

2
,
−1
2

(𝐶(𝐾𝑛)))  

=
√2(𝑛 − 1)

√6𝑛2 − 15𝑛 + 9
 

4. 𝑅𝑃𝑆(𝐶(𝐾𝑛)) =
1

2
(𝑆1

2
,
1
2

(𝐶(𝐾𝑛))) 

=  
√3

√2
(𝑛2(𝑛 − 1)√2𝑛2 − 5𝑛 + 3) 

5. 𝑆2
𝑎(𝐶(𝐾𝑛)) =

1

2
(𝑆𝑎,𝑎(𝐶(𝐾𝑛))) 

=
𝑛2𝑎+1(𝑛 − 1)(3𝑛 − 3)𝑎(2𝑛 − 3)𝑎

2
 

6. 𝐹1𝑆(𝐶(𝐾𝑛)) = 𝑆2,0(𝐶(𝐾𝑛)) 

=
25𝑛6 − 91𝑛5 + 111𝑛4 − 45𝑛3

4
 

7. 𝑆𝐺𝑂2(𝐶(𝐾𝑛)) = 𝑆2,1(𝐶(𝐾𝑛)) 

=
42𝑛8 − 201𝑛7 + 357𝑛6 − 279𝑛5 + 81𝑛4

4
 

8. 𝑆𝐷𝑆(𝐶(𝐾𝑛)) = 𝑆1,−1(𝐶(𝐾𝑛)) 

https://www.openaccess.nl/en/open-publications
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= 𝑛(𝑛 − 1) (
3𝑛 − 3

2(2𝑛 − 3)
+

2(2𝑛 − 3)

3𝑛 − 3
) 

Theorem 2.10.  

𝑆𝑎,𝑏(𝐶(𝑊𝑛)) = 2𝑛((5𝑛 + 2)𝑎(8𝑛 − 6)𝑏

+ (5𝑛 + 2)𝑏(8𝑛 − 6)𝑎)  

+𝑛((5𝑛 + 2)𝑎(7𝑛 − 2)𝑏

+ (5𝑛 + 2)𝑏(7𝑛 − 2)𝑎) 

+𝑛((7𝑛 − 2)𝑎(6𝑛)𝑏 + (7𝑛 − 2)𝑏(6𝑛)𝑎)

+ (𝑛2 − 3𝑛)(5𝑛 + 2)𝑎+𝑏 

Proof. By definition of central graph, and by computation, 

we note that  𝐶(𝑊𝑘) 𝑤𝑖𝑡ℎ 𝑘 = 𝑛 + 1 has 3𝑛 + 1 vertices and 

(
𝑛2+5𝑛

2
) edges. The edge set 𝐸(𝐶(𝑊𝑘))  can be divided into 

the following two parts. 

𝐸1 = {𝑢𝑣𝜖𝐸(𝐶(𝑊𝑘)) 𝑑(𝑢)⁄ = 𝑛, 𝑑(𝑣) = 2} 

𝐸2 = {𝑢𝑣𝜖𝐸(𝐶(𝑊𝑘)) 𝑑(𝑢)⁄ = 𝑛, 𝑑(𝑣) = 𝑛} 

Calculating status of every vertex, we find that (𝐶(𝑊𝑘)) has 

the following four types of status edges: 

Table 4: Details of status of vertices of 𝑪(𝑾𝒏) 

(𝝈(𝒖), 𝝈(𝒗)) ∕ 𝒖𝒗𝝐𝑬(𝐶(𝑾𝒏)) Total edges 

(5𝑛 + 2,8𝑛 − 6) 2𝑛 

(5𝑛 + 2,7𝑛 − 2) 𝑛 

(7𝑛 − 2, 6𝑛) 𝑛 

(5𝑛 + 2,5𝑛 + 2) 
𝑛2 − 3𝑛

2
 

Using the above table and definition, we get, 

𝑆𝑎,𝑏(𝐶(𝑊𝑛)) = 2𝑛((5𝑛 + 2)𝑎(8𝑛 − 6)𝑏

+ (5𝑛 + 2)𝑏(8𝑛 − 6)𝑎)  

+𝑛((5𝑛 + 2)𝑎(7𝑛 − 2)𝑏

+ (5𝑛 + 2)𝑏(7𝑛 − 2)𝑎) 

+𝑛((7𝑛 − 2)𝑎(6𝑛)𝑏 + (7𝑛 − 2)𝑏(6𝑛)𝑎)

+ (𝑛2 − 3𝑛)(5𝑛 + 2)𝑎+𝑏 

Theorem 2.11. For 𝑛 ≥ 3 

𝑆𝐺𝑂1(𝐶(𝑊𝑛)) =
25𝑛4 + 269𝑛3 − 52𝑛2 − 100𝑛

2
 

Proof.  By definition of first Gourava index[3], we have 

𝑆𝐺𝑂1(𝐶(𝑊𝑛)) = ∑ {𝜎(𝑢) + 𝜎(𝑣) + 𝜎(𝑢)𝜎(𝑣)}

𝑢𝑣𝜖𝐸(𝐶(𝑊𝑘))

 

Using table 4, we note that 

𝑆𝐺𝑂1(𝐶(𝑊𝑛)) = 2𝑛((5𝑛 + 2) + (8𝑛 − 6)

+ (5𝑛 + 2)(8𝑛 − 6)) 

+𝑛((5𝑛 + 2) + (7𝑛 − 2)

+ (5𝑛 + 2)(7𝑛 − 2))

+  𝑛((7𝑛 − 2) + 6𝑛 + 6𝑛(7𝑛 − 2)) 

+ (
𝑛2 − 3𝑛

2
) ((5𝑛 + 2) + (5𝑛 + 2)

+ (5𝑛 + 2)2) 

=
25𝑛4 + 269𝑛3 − 52𝑛2 − 100𝑛

2
 

Corollary 2.12. 

1. 𝑆1(𝐶(𝑊𝑛)) = 𝑆1,0(𝐶(𝑊𝑘)) 

= 5𝑛3 + 38𝑛2 − 16𝑛 

 

2. 𝑆2(𝐶(𝑊𝑛)) =
1

2
(𝑆1,1(𝐶(𝑊𝑘))) 

=
25𝑛4 + 259𝑛3 − 128𝑛2 − 68𝑛

2
   

3. 𝑃𝑆(𝐶(𝑊𝑛)) =
1

2
(𝑆−1

2
,
−1
2

(𝐶(𝑊𝑘)))  

=
2𝑛

√40𝑛2 − 14𝑛 − 12
+

𝑛

√35𝑛2 + 14𝑛 − 4
 

+
𝑛

√42𝑛2 − 12𝑛
+    

𝑛2 − 3𝑛

(10𝑛 + 4)
  

4. 𝑅𝑃𝑆(𝐶(𝑊𝑛)) =
1

2
(𝑆1

2
,
1
2

(𝐶(𝑊𝑘))) 

=  2𝑛√40𝑛2 − 14𝑛 − 12

+ 𝑛√35𝑛2 + 14𝑛 − 4 

+𝑛√42𝑛2 − 12𝑛 +
(𝑛2 − 3𝑛)(5𝑛 + 2)

2
 

5. 𝑆2
𝑎(𝐶(𝑊𝑛)) =

1

2
(𝑆𝑎,𝑎(𝐶(𝑊𝑘))) 

= 2𝑛(5𝑛 + 2)𝑎  (8𝑛 − 6)𝑎 

+𝑛(5𝑛 + 2)𝑎   (7𝑛 − 2)𝑎 

+𝑛(7𝑛 − 2)𝑎   (6𝑛)𝑎 

+
(𝑛2 − 3𝑛)(5𝑛 + 2)2𝑎

2
 

6. 𝐹1𝑆(𝐶(𝑊𝑛)) = 𝑆2,0(𝐶(𝑊𝑛)) 

= 25𝑛4 + 282𝑛3 − 244𝑛2 + 80𝑛 

7. 𝑆𝐺𝑂2(𝐶(𝑊𝑛)) = 𝑆2,1(𝐶(𝑊𝑘)) 

= 125𝑛5 + 1781𝑛4 − 1266𝑛3 − 396𝑛2

+ 72𝑛 

8. 𝑆𝐷𝑆(𝐶(𝑊𝑛)) = 𝑆1,−1(𝐶(𝑊𝑛)) 
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= 2𝑛 (
5𝑛 + 2

8𝑛 − 6
+

8𝑛 − 6

5𝑛 + 2
)

+ 𝑛 (
5𝑛 + 2

7𝑛 − 2
+

7𝑛 − 2

5𝑛 + 2
) 

+𝑛 (
7𝑛 − 2

6𝑛
+

6𝑛

7𝑛 − 2
) + (𝑛2 − 3𝑛) 

Theorem 2.13.  

𝑆𝑎,𝑏(𝐶(𝐹𝑛)) = 2𝑛( (8𝑛 + 1)𝑎(13𝑛 − 4)𝑏

+  (8𝑛 + 1)𝑏(13𝑛 − 4)𝑎)  

+2𝑛( (8𝑛 + 1)𝑎(11𝑛 − 2)𝑏

+  (8𝑛 + 1)𝑏(11𝑛 − 2)𝑎) 

+2𝑛( (11𝑛 − 2)𝑎(9𝑛)𝑏 +  11𝑛 − 2)𝑏(9𝑛)𝑎)

+ 2(2𝑛2 − 2𝑛)(8𝑛 + 1)𝑎+𝑏 

Proof. By definition of central graph, and by computation, 

we note that  𝐶(𝐹𝑛) has (5𝑛 + 1) vertices and (2𝑛2 + 4𝑛) 

edges. The edge set 𝐸(𝐶(𝐹𝑛))  can be divided into the 

following two parts. 

𝐸1 = {𝑢𝑣𝜖𝐸(𝑀(𝐹𝑛)) 𝑑(𝑢)⁄ = 2𝑛, 𝑑(𝑣) = 2} 𝑎𝑛𝑑 

𝐸2 = {𝑢𝑣𝜖𝐸(𝑀(𝐹𝑛)) 𝑑(𝑢)⁄ = 2𝑛, 𝑑(𝑣) = 2𝑛}  

Calculating status of every vertex, we find that (𝐶(𝐹𝑛)) has 

the following four types of status edges: 

Table 5: Details of status of vertices of 𝑪(𝑭𝒏) 

(𝝈(𝒖), 𝝈(𝒗)) ∕ 𝒖𝒗𝝐𝑬(𝑪(𝑭𝒏)) Total edges 

(8𝑛 + 1,13𝑛 − 4) 2𝑛 

(8𝑛 + 1,11𝑛 − 2) 2𝑛 

(11𝑛 − 2,9𝑛) 2𝑛 

(8𝑛 + 1,8𝑛 + 1) 2𝑛2 − 2𝑛 

Using the above table and definition, we get, 

𝑆𝑎,𝑏(𝐶(𝐹𝑛)) = 2𝑛( (8𝑛 + 1)𝑎(13𝑛 − 4)𝑏

+  (8𝑛 + 1)𝑏(13𝑛 − 4)𝑎) 

+2𝑛( (8𝑛 + 1)𝑎(11𝑛 − 2)𝑏

+  (8𝑛 + 1)𝑏(11𝑛 − 2)𝑎) 

+2𝑛( (11𝑛 − 2)𝑎(9𝑛)𝑏 +  11𝑛 − 2)𝑏(9𝑛)𝑎)

+ 2(2𝑛2 − 2𝑛)(8𝑛 + 1)𝑎+𝑏 

Theorem 2.14. For 𝑛 ≥ 2 

𝑆𝐺𝑂1(𝐶(𝐹𝑛)) = 128𝑛4 + 518𝑛3 − 22𝑛2 − 30𝑛 

Proof. By definition of first Gourava index, we have 

𝑆𝐺𝑂1(𝐶(𝐹𝑛)) = ∑ {𝜎(𝑢) + 𝜎(𝑣) + 𝜎(𝑢)𝜎(𝑣)}

𝑢𝑣𝜖𝐸(𝐶(𝐹𝑛))

 

Using table 5, we note that 

𝑆𝐺𝑂1(𝐶(𝐹𝑛)) = 2𝑛((8𝑛 + 1) + (13𝑛 − 4)

+ (8𝑛 + 1)(13𝑛 − 4)) 

+ 2𝑛((8𝑛 + 1) + (11𝑛 − 2)

+ (8𝑛 + 1)(11𝑛 − 2))

+ 2𝑛((11𝑛 − 2) + (9𝑛) + 9𝑛(11𝑛 − 2)) 

+(2𝑛2 − 2𝑛)((8𝑛 + 1) + (8𝑛 + 1)

+ (8𝑛 + 1)(8𝑛 + 1)) 

= 128𝑛4 + 518𝑛3 − 22𝑛2 − 30𝑛 

Corollary 2.15. 

1. 𝑆1(𝐶(𝐹𝑛)) = 𝑆1,0(𝐶(𝐹𝑛)) 

= 32𝑛3 + 92𝑛2 − 16𝑛 

2. 𝑆2(𝐶(𝐹𝑛)) =
1

2
(𝑆1,1(𝐶(𝐹𝑛)))  

= 128𝑛4 + 486𝑛3 − 114𝑛2 − 14𝑛  

3. 𝑃𝑆(𝐶(𝐹𝑛)) =
1

2
(𝑆−1

2
,
−1
2

(𝐶(𝐹𝑛))) 

=
2𝑛

√104𝑛2 − 19𝑛 − 4
+

2𝑛

√88𝑛2 − 5𝑛 − 2
 

+
2𝑛

√99𝑛2 − 18𝑛
+   

4𝑛2 − 4𝑛

(8𝑛 + 1)
 

 4. 𝑅𝑃𝑆(𝐶(𝐹𝑛)) =
1

2
(𝑆1

2
,
1
2

(𝐶(𝐹𝑛))) 

= 2𝑛√104𝑛2 − 19𝑛 − 4 

+2𝑛√88𝑛2 − 5𝑛 − 2 

+  2𝑛√99𝑛2 − 18𝑛 

+(4𝑛2 − 4𝑛)(8𝑛 + 1) 

5. 𝑆2
𝑎(𝐶(𝐹𝑛)) =

1

2
(𝑆𝑎,𝑎(𝐶(𝐹𝑛))) 

= 2𝑛(8𝑛 + 1)𝑎(13𝑛 − 4)𝑎

+ 2𝑛(8𝑛 + 1)𝑎(11𝑛 − 2)𝑎 

+2𝑛(11𝑛 − 2)𝑎(9𝑛)𝑎

+ (2𝑛2 − 2𝑛)(8𝑛 + 1)2𝑎 

6. 𝐹1𝑆(𝐶(𝐹𝑛)) = 𝑆2,0(𝐶(𝐹𝑛)) 

= 256𝑛4 + 1048𝑛3 − 380𝑛2 + 48𝑛   

 7. 𝑆𝐺𝑂2(𝐶(𝐹𝑛)) = 𝑆2,1(𝐶(𝐹𝑛)) 

= 2048𝑛5 + 10392𝑛4 − 3567𝑛3 − 140𝑛2 + 24 

 8. 𝑆𝐷𝑆(𝐶(𝐹𝑛)) = 𝑆1,−1(𝐶(𝐹𝑛)) 

= 2𝑛 (
8𝑛 + 1

13𝑛 − 4
+

13𝑛 − 4

8𝑛 + 1
) 
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III. CONCLUSION 

In this article, we have obtained the (𝑎, 𝑏) −status indices of 
central graphs of some standard graphs. We can find these 
indices for other derived graphs also. We can use status to 
define a new polynomial also. 
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