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Abstract: Let G be connected graph with vertex set V(G) and edge set E(G).The first K-Banhatti index is defined as B1(G) 

=∑ (𝒅𝑮(𝒖) + 𝒅𝑮(𝒆)),𝒖𝒆 where dG(e)=dG(u)+dG(v)-2 and e = uv, u~e for the vertex u and an edge e are adjacent in the graph G [1]. In this 

paper some K-Banhatti indices, polynomials, K-Banhatti Sombor indices, multiplicative Gourava indices and sum degree-based indices 

are studied for OTIS swapped, Bi-swapped and K-swapped networks.  
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1. Introduction 
 

Let G be a simple, finite, connected graph with vertex set 

V(G) and edge set E(G). The degree of a vertex u ∈ V(G) is 

denoted by dG(u) and is the number of vertices adjacent to u. 

The edge connecting the vertices u and v is denoted by uv [2]. 

A topological index is a numerical parameter mathematically 

derived from the graph structure. 

 

The degree and valence of a compound in chemistry are 

closely related with each other [3]. The fifth GA index which 

is sum degree-based index was introduced in [4]. K-Banhatti 

indices for the molecular graph were studied in many papers 

like [5-8]. A new interconnection network is proposed based 

on a tree height h, Th and a hypercube of dimension d, Qd 

topologies, referred to as the chained-cubic tree, CCT(h,d) 

were investigated in [9].Optical transpose interconnection 

systems present new optoelectronic computer architecture 

that takes benefits from both optical and electronic 

technologies [10-11]. OTIS networks have a base graph G on 

n vertices and consists of n disjoint copies of G [12]. OTIS 

networks are implemented using free-space optoelectronic 

technologies [13]. A method where edges in a graph are 

swapped to improve properties like connectivity, efficiency 

or shortest paths. Vertex swapping changing node 

connections, while preserving degree sequences, often used 

in randomization techniques. Multiplicative Gourava indices 

of some nanotubes were studied in [14] and inverse 

multiplicative fifth sum connectivity index and multiplicative 

fifth sum connectivity index in [15].  

 

In an OTIS network, a given network like mesh is duplicated 

and nodes in one copy are swapped in a structured manner 

with nodes in the other. Let Rk be a k-regular graph on n 

vertices and  ORk be OTIS swapped network with the basis 

Rk,then ORk network has two types of edges based on the 

degree of end vertices [16-20]:E(k,k+1) and E(k+1,k+1). 

 

Bi-swapping extends the standard OTIS transpose swap by 

adding a second. In Bi-swapped OTIS network each node 

swaps twice, meaning it may have two interlayer degrees 

instead of one. Bi-swapped network is a k+1 regular graph 

that is: the set of neighbors is the same for every vertex. Thus, 

the sum of degrees of vertices adjacent to every vertex u is 

(k+1)2.The Bsw(Rk) is a k+1 regular graph of order 2n2 and 

size (k+1)n2 [21-23]. In a K-swapping OTIS network, instead 

of swapping nodes directly, nodes are swapped in a controlled 

manner based on K. The value of K determines swapping 

patterns, affecting edge connections. In a K-swapped OTIS 

network, the swapping rule is altered by an integer parameter, 

modifying the connection between layers. Let G be K-

swapped network of t-regular graph, then K-swapped network 

has degree, d = t+K-1 and size 
dKn2

2
  [24].  

 

Some K-Banhatti indices such as B1(G), B2(G), HB1(G), 

HB2(G), SB(G), PB(G), mB1(G), mB2(G) and Hb(G) of 

chloroquine and hydroxychloroquine were computed by 

V.R.Kulli [25] for Covid-19, these topological indices are 

defined by equations (1-9). The first and the second K-

Banhatti polynomials for graph a G are defined by equations 

(10-11) [26], where dG(e) is degree of an edge e in G, defined 

as dG(e)=dG(u)+dG(v)-2.   The Banhatti Sombor index and 

reduced Banhatti Sombor index are defined and studied in 

[27], we introduce K-Banhatti Sombor index and reduced K-

Banhatti Sombor index as represented by equations (12-13). 

Multiplicative reduced Sombor index was introduced by 

Amin et al.in [28]. Multiplicative Gourava indices are defined 

by equations (14-17). The fifth  M1 and M2 multiplicative 

Zagreb indices were studied in [29]. Fifth multiplicative sum 

connectivity index and inverse fifth multiplicative sum 

connectivity index are defined by equations (18-19) and 

multiplicative reduced Sombor index by equation (20). The 

Sanskruti index S(G) of a graph G was studied by Hosamani 

[30] which is sum degree-based index, represented by 

equation (21).  

1) First K-Banhatti index: B1(G)= ∑ [dG(u) + dG(e)]ue . 
2) Second K-Banhatti index: B2(G)= ∑ [dG(u) × dG(e)]ue . 

Paper ID: MR25309133150 DOI: https://dx.doi.org/10.21275/MR25309133150 417 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 14 Issue 3, March 2025 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

3) First hyper K-Banhatti index: HB1(G)= ∑ [dG(u) +ue

dG(e)]2. 
4) Second hyper K-Banhatti index: HB2(G)= ∑ [dG(u) ×ue

dG(e)]2. 
5) Sum connectivity K-Banhatti index: SB(G)= 

∑
1

√[dG(u)+dG(e)]ue . 

6) Product connectivity K-Banhatti index: PB(G)= 

∑
1

√[dG(u)×dG(e)]ue . 

7) Modified first K-Banhatti index: B(G)1
m  = 

∑
1

[dG(u)+dG(e)]ue . 

8) Modified second K-Banhatti index: B(G)2
m  = 

∑
1

[dG(u)×dG(e)]ue . 

9) K-Banhatti harmonic index: Hb(G) = ∑
2

[dG(u)+dG(e)]ue .  

10) First K-Banhatti polynomial: 

KB1(G,x)= ∑ x[dG(u)+dG(e)].
ue  

11) Second K-Banhatti polynomial: 

KB2(G,x)= ∑ x[dG(u)×dG(e)].
ue  

12) K-Banhatti Sombor index: BSO(G)= 

∑ √dG(u)2 + dG(e)2
ue . 

13) Reduced K-Banhatti Sombor index: RBSO(G)= 

∑ √(dG(u) − 1)2 + (dG(e) − 1)2
ue . 

14) Multiplicative first Gourava index: ΠGO1(G)= 

 ∏ [(dG(u) + dG(v)) + (dG(u) × dG(v))] .uvϵE(G)  

15) Multiplicative second Gourava 

index: ΠGO2(G)= ∏ [(dG(u) + dG(v)) ×uvϵE(G)

(dG(u)dG(v))] . 
16) Multiplicative hyper first Gourava index: HΠGO1(G)= 

 ∏ [(dG(u) + dG(v)) + (dG(u) × dG(v))]2
 
.uvϵE(G)  

17) Multiplicative hyper second Gourava 

index: HΠGO2(G)=  ∏ [(dG(u) + dG(v)) ×uvϵE(G)

(dG(u)dG(v))]2
 
. 

18) Multiplicative fifth sum connectivity index: S5Π(G) 

=∏
1

√Su+Sv 

.uvϵE(G)  

19) Multiplicative inverse fifth sum connectivity index: 

IS5Π(G) =∏ √Su + Sv 
.uvϵE(G)  

20) Multiplicative reduced Sombor index: MRSO(G) = 

∏ √(dG(u) − 1)2 + (dG(v) − 1)2
 
.uvϵE(G)  

21) Sanskruti index: S(G) = ∑ (
SuSv

Su+Sv−2
)ᶾuv∈E(G) .  

      

All the symbols and notations used in this paper are standard 

and taken mainly from books of graph theory [31-33]. In this 

paper some K-Banhatti indices, polynomials, K-Banhatti 

Sombor indices, multiplicative Gourava indices and sum 

degree-based indices are studied for OTIS swapped, Bi-

swapped and K-swapped networks.  

 

2. Materials and Methods 
 

The complete graph denoted by kn with n vertices and ORk be 

the swapped network. In a basic OTIS network, the swap 

operation follows the rule: Each node (i,j) in layer 1 is 

connected to node (j, i) in layer 2. If the base network has 

degree d, then in an OTIS network: the total degree is d+1. 

The graph ORk contains n2 vertices and 
n2(k+1)−n

2
  edges. Bi-

swapped network is a k+1 regular graph that is the set of 

neighbors is the same for every vertex.  Bi-swapped (Rk) is a 

k+1 regular graph of order 2n2 and size (k+1)n2. In Bi-

swapped network each node swaps twice, the total degree is 

d+2. Let G be K-swapped network of t-regular graph, then K-

swapped network has degree, d = t+ K -1 and size 
dKn2

2
 .  The 

OTIS swapped network is shown in figure (1) and Bi-

swapped network in figure (2). 

 

3. Results and Discussion 
 

OTIS swapped network ORk 

Let Rk be k-regular graph of n vertices and ORk be OTIS 

swapped network with basis network Rk. 
 

Theorem 1.1. First K-Banhatti index of OTIS swapped 

network is 

 (3k − 1)nk + (3k + 1)[
n2(k+1)−n(1+2k)

2
] . 

 

Proof. From table (1) and equation (1), we have  

B1(ORk)= ∑ [dG(u) + dG(e)]ue  

= (k+2k-1)|E1|+[(k+1)+2k]|E2| 

= (3k-1)nk+(3k+1)[
n2(k+1)−n(1+2k)

2
]. 

 

Theorem 1.2. First hyper K-Banhatti index of   OTIS 

swapped network is 

(3k-1)2nk+(3k+1)2[
n2(k+1)−n(1+2k)

2
]. 

Proof. From table (1) and equation (3), we have  

HB1(ORk)= ∑ [dG(u) + dG(e)]2
ue  

= [(k)+(2k-1)]2|E1|+[(k+1) + (2k)]2|E2| 

= (3k-1)2nk+(3k+1)2[
n2(k+1)−n(1+2k)

2
]. 

 

Theorem 1.3. Sum connectivity K-Banhatti index of OTIS   

swapped network is 
nk

√3k−1
+

n2(k+1)−n(1+2k)

2√3k+1
. 

 

Proof. From table (1) and equation (5), we have  

SB(ORk)= ∑
1

√[dG(u)+dG(e)]ue   

= 
1

√k+(2k−1)
|E1|+

1

√(k+1)+2k
|E2| 

= 
nk

√3k−1
+

n2(k+1)−n(1+2k)

2√3k+1
. 

 

Theorem 1.4. Modified first K-Banhatti index of   OTIS 

swapped network is 
nk

3k−1
 +

n2(k+1)−n(1+2k)

2(3k+1)
. 

 

Proof. From table (1) and equation (7), we have  

B(ORk)1
m  = ∑

1

[dG(u)+dG(e)]ue   

= 
1

k+(2k−1)
|E1|+

1

(k+1)+2k
|E2| 

= 
nk

3k−1
 +

n2(k+1)−n(1+2k)

2(3k+1)
. 

 

Theorem 1.5. First K-Banhatti polynomial of OTIS swapped 

network is nkx3k−1+
n2(k+1)−n(1+2k)

2
x3k+1. 

 

Proof. From table (1) and equation (10), we have  

KB1(ORk, x) =  ∑ x[dG(u)+dG(e)]
ue   

= |E1|xk+(2k−1)+|E2|x(k+1)+2k 
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= nkx3k−1+
n2(k+1)−n(1+2k)

2
x3k+1. 

 

Theorem 1.6.K-Banhatti Sombor index of OTIS swapped 

network is nk √k2 + (2k−1)2    

+
n2(k+1)−n(1+2k)

2
√(k + 1)2 + 4k2. 

 

Proof. From table (1) and equation (12), we have  

BSO(ORk)= ∑ √dG(u)2 + dG(e)2
ue    

=  √k2 + (2k−1)2 |E1|+√(k + 1)2 + 4k2|E2| 

= nk √k2 + (2k−1)2    +
n2(k+1)−n(1+2k)

2
√(k + 1)2 + 4k2. 

 

Theorem 1.7. Multiplicative first Gourava index of OTIS 

swapped network is 

 [(2k + 1) + k(k + 1)]nk × [2(k + 1) + (k +

1)2]
n2(k+1)−n(1+2k)

2 . 

 

Proof. From table (1) and equation (14), we have  

ΠGO1(ORk)=   ∏ [(dG(u) + dG(v)) + (dG(u) ×uvϵE(G)

dG(v))]  

 = [k + (k + 1) + k(k + 1)]|E1| × [2(k + 1) + (k + 1)2]|E2| 

=[ (2k + 1) + k(k + 1)]nk × [2(k + 1) + (k +

1)2]
n2(k+1)−n(1+2k)

2 . 

 

Theorem 1.8. Sanskruti index of OTIS swapped network is 

(
2k2

2k−1
)3nk. 

 

Proof. From figure (1) and equation (21), we have  

S(ORk)= ∑ (
SuSv

Su+Sv−2
)ᶾuv∈E(G) , where Su denote the degree 

sum of all vertices of G that are adjacent to u, 

= (
2k×2k

2k+2k−2
)ᶾ|E| 

= (
2k2

2k−1
)3nk. 

 

Bi-swapped network 

Let Rk be the k-regular graph of order n and Bsw(Rk) be the 

Bi-swapped network with the basis Rk.It is observed from 

figure (2) that Bsw(Rk) has order 2n2 and size (k+1)n2. 
 

Theorem 2.1. First K-Banhatti index of Bi-swapped network 

is (k+1)(3k+1)n2. 

 

Proof. From figure (2) and equation (1), we have  

B1(Bsw(Rk))= ∑ [dG(u) + dG(e)]ue  

= (k+1+2k)|E| 

= (k+1)(3k+1)n2. 

 

Theorem 2.2. First hyper K-Banhatti index of Bi-swapped 

network is (k+1)(3k+1 )2n2. 

 

Proof. From figure (2) and equation (3), we have  

HB1(Bsw(Rk))= ∑ [dG(u) + dG(e)]2
ue  

= [(k+1)+(2k)]2|E| 

= (k+1)(3k+1)2n2. 

 

Theorem 2.3. Sum connectivity K-Banhatti index of Bi- 

swapped network is 
(k+1)n2

√3k+1
. 

 

Proof. From figure (2) and equation (5), we have  

SB(Bsw(Rk))= ∑
1

√[dG(u)+dG(e)]ue   

= 
1

√(k+1)+(2k)]
|E| 

= 
(k+1)n2

√3k+1
. 

 

Theorem 2.4. Modified first K-Banhatti index of Bi-swapped 

network is 
(k+1)n2

(3k+1)
. 

 

Proof. From figure (2) and equation (7), we have  

B(Bsw(Rk))1
m  = ∑

1

[dG(u)+dG(e)]ue   

= 
1

(k+1)+(2k)
 |E| 

= 
(k+1)n2

(3k+1)
. 

 

Theorem 2.5. First K-Banhatti polynomial of Bi-swapped 

network (k + 1)n2x3k+1. 

 

Proof. From figure (2) and equation (10), we have  

KB1(Bsw(Rk), x) =  ∑ x[dG(u)+dG(e)]
ue    

= |E|x(k+1)+2k 

= (k + 1)n2x3k+1. 
 

Theorem 2.6.K-Banhatti Sombor index of Bi-swapped 

network is   √(k + 1)2 + 4k2   ×  (k + 1)n2. 

 

Proof. From figure (2) and equation (12), we have  

BSO(Bsw(Rk))= ∑ √dG(u)2 + dG(e)2
ue   

= √(k + 1)2 + 4k2  × |E| 

=  √(k + 1)2 + 4k2   × (k + 1)n2. 

 

Theorem 2.7. Multiplicative first Gourava index of Bi-

swapped network is [2(k + 1) + (k + 1)2](k+1)n2
.   

 

Proof. From figure (2) and equation (14), we have  

ΠGO1(Bsw(Rk))=   ∏ [(dG(u) + dG(v)) + (dG(u) ×uvϵE(G)

dG(v))]  

 = [2(k + 1) + (k + 1)2]|E| 

= [2(k + 1) + (k + 1)2](k+1)n2
.  

 

Theorem 2.8. Sanskruti index of Bi-swapped network is  

(
(k+1)4

2(k+1)2−2
) ᶾ(k + 1)n2 .  

 

Proof. From figure (2) and equation (21), we have  

S(Bsw(Rk))= ∑ (
SuSv

Su+Sv−2
)ᶾuv∈E(G) ,where Su denote the 

degree sum of all vertices of G that are adjacent to u, 

=  (
(k+1)2 ×(k+1)2

2(k+1)2−2
) ᶾ |E| = (

(k+1)4

2(k+1)2−2
) ᶾ (k + 1)n2.     

 

K-swapped network 

Theorem 3.1. First K-Banhatti index of   K-swapped network 

is (3t+3K -5)(
t+K−1

2
) Kn2. 

 

Proof. From K-swapped network, equation (1), we have 

degree d=t+K-1, |E|=(
t+K−1

2
) Kn2 and dG(e) = 2t + 2K −

4,we have 

B1(G)= ∑ [dG(u) + dG(e)]ue  
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= [(t+ K -1)+(2t+2K -4)]|E| 

 = (3t+3K -5)(
t+K−1

2
) Kn2. 

 

Theorem 3.2. First hyper K-Banhatti index of K-swapped 

network is (3t+3K -5 )2 (
t+K−1

2
) Kn2. 

 

Proof. From K-swapped network, equation (3), we have 

degree d=t+K -1, |E|=(
t+K−1

2
) Kn2 and dG(e) = 2t + 2K −

4,we have 

HB1(G)= ∑ [dG(u) + dG(e)]2
ue  

= [(t+ K -1)+(2t+2K -4)]2|E| 

= (3t+3K -5 )2 (
t+K−1

2
) Kn2. 

 

Theorem 3.3. Sum connectivity K-Banhatti index of K-

swapped network is 
1

√(3t+3K−5)
(

t+K−1

2
) Kn2. 

 

Proof. From K- swapped network and equation (5), we have  

SB(G)= ∑
1

√[dG(u)+dG(e)]ue   

= 
1

√(t+K−1)+(2t+2K−4)
 |E| 

= 
1

√(3t+3K−5)
(

t+K−1

2
) Kn2. 

 

Theorem 3.4. Modified first K-Banhatti index of K-swapped 

network is 
1

(3t+3K−5)
(

t+K−1

2
) Kn2. 

 

Proof. From K- swapped network and equation (7), we have  

B(G)1
m  = ∑

1

[dG(u)+dG(e)]ue   

= 
1

[(t+K−1)+(2t+2K−4)] 
 |E| 

= 
1

(3t+3K−5)
(

t+K−1

2
) Kn2. 

 

Theorem 3.5. First K-Banhatti polynomial of K-swapped 

network is (
t+K−1

2
)Kn2 x3t+3K−5. 

 

Proof. From K- swapped network and equation (10), we have  

KB1(G, x) =  ∑ x[dG(u)+dG(e)]
ue    

= |E|x(t+K+1)+(2t+2K−4) 

= (
t+K−1

2
)Kn2x3t+3K−5. 

 

Theorem 3.6.K-Banhatti Sombor index of K-swapped 

network is [(t + K − 1)2 + (2t + 2K − 4)2]
1

2 (
t+K−1

2
) Kn2. 

 

Proof. From table (1) and equation (12), we have  

BSO(G)= ∑ √dG(u)2 + dG(e)2
ue   

= [(t + K − 1)2 + (2t + 2K − 4)2]
1

2 |E| 

= [(t + K − 1)2 + (2t + 2K − 4)2]
1

2 (
t+K−1

2
) Kn2. 

 

Theorem 3.7. Multiplicative first Gourava index of K-

swapped network is [2(t + K − 1) + (t + K −

1)2](
t+K−1

2
)Kn2

. 

 

Proof. From K-swapped network and equation (14), we have  

ΠGO1(G)=   ∏ [(dG(u) + dG(v)) + (dG(u) × dG(v))] uvϵE(G)  

 = [2(t + K − 1) + (t + K − 1)2]|E| 

= [2(t + K − 1) + (t + K − 1)2](
t+K−1

2
)Kn2

. 

 

Theorem 3.8. Sanskruti index of K-swapped network is 

(
(t+K−1)2 

2t+2K−4
)ᶾ (

t+K−1

2
) Kn2. 

 

Proof. From K-swapped network and equation (21), we have  

S(G)= ∑ (
SuSv

Su+Sv−2
)ᶾuv∈E(G)  ,where Su denote the degree sum 

of all vertices of G that are adjacent to u, 

=  (
(t+K−1)(t+K−1) 

2t+2k−4
)ᶾ|E| 

=  (
(t+K−1)2 

2t+2K−4
)ᶾ (

t+K−1

2
) Kn2. 

 

The computed values of  some topological indices of OTIS 

swapped, Bi-swapped and K-swapped network: B2(G), 

HB2(G),PB(G), B(G)2
m , Hb(G), KB2(G, x),RBSO(G), 

 ΠGO2(G),  HΠGO1(G),  HΠGO2(G), S5Π(G), IS5Π(G) and 

MRSO(G) are given in table (2). 

 
Table 1: Edge partition of OTIS swapped network ORk. 

(dG(u), dG(v)) (k, k+1) (k+1, k+1) 
Number of edges nk n2(k + 1) − n(1 + 2k)

2
 

 

 

Table 2: Topological indices of OTIS swapped, Bi-swapped and K-swapped networks. 
Toplogical 

indices/polynomial 
OTIS swapped network Bi-swapped network K-swapped network 

B2(G) 
(2k − 1)nk2 + 2k(k

+ 1)[
n2(k + 1) − n(1 + 2k)

2
] 

2k(k+1)2n2 (t+ K -1)(2t+2K -4)(
t+K−1

2
) Kn2 

 HB2(G) 
(2k-1)2nk3+2(k(k+1))2 × 

[n2(k + 1) − n(1 + 2k)] 
4(k+1)3n2k2 [(t+K-1)×(2t+2K -4)]2 (

t+K−1

2
) Kn2 

PB(G) 
nk

√k(2k−1)
+

n2(k+1)−n(1+2k)

2√(k+1)2k
 

(k + 1)n2

√(k + 1)2k
 

1

√(t+K−1)×(2t+2K−4)
 (

t+K−1

2
) Kn2 

B(G)2
m  

n

(2k−1)
 +[

n2(k+1)−n(1+2k)

4k(k+1)
] 

n2

2k
 

Kn2

2(2t + 2K − 4) 
 

Hb(G) 
2nk

3k−1
 +[

n2(k+1)−n(1+2k)

3k+1
] 

2(k + 1)n2

3k + 1
 (

t + K − 1

3t + 3K − 5
) Kn2 

KB2(G,x) nkxk(2k−1)+
n2(k+1)−n(1+2k)

2
x2k(k+1) (k + 1)n2x2k(k+1) (

t + K − 1

2
)Kn2 x(t+K−1)(2t+2K−4) 
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(
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2
) Kn2 
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× [2(k + 1)3]
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2
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2
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t+K−1

2
)Kn2
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3
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2
)Kn2
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2  (√2k2 )(k+1)n2
 √2(t + K − 2)2 

(
t+K−1

2
)Kn2

 

 

 
Figure 1: OTIS swapped network ORk  

 

 
Figure 2: Bi-swapped network Bsw(C4).  

 

4. Conclusion 
 

K-Banhatti indices are edge degree-based topological indices, 

in Bi-swapped network the vertex degree is k+1 and in K-

swapped network degree, d=t+K-1. The K-Banhatti 

harmonic index is twice of the modified first K-Banhatti 

index for these networks. K-Banhatti indices, polynomials, 

K-Banhatti Sombor indices, multiplicative Gourava indices 

and sum degree-based indices are obtained for OTIS 

swapped, Bi-swapped and K-swapped networks.   

 

References 
 

[1] M. C. Shanmukha, R. Ismail, K. J. Goutham, A. Usha, 

M. Azeem and E. H. A. Al-Sabri, Chemical 

applicability and computation of K-Banhatti indices for 

benzenoid hydrocarbons and triazine-based covalent 

organic frameworks, Scientific Reports, 

(2023)13:17743.  

[2] R. P. Kumar, Soner Nadappa D.  and M. R. R. Kanna, 

Computation of topological indices of mesh, grid, torus 

and cylinder, Applied Mathematical Sciences, 11(28) 

(2017)1353-1371.  

[3] N. Almalki, H. Tabssum, On K-Banhatti, Revan indices 

and entropy measures of MgO (111) nanosheets via 

linear regression, MDPI, Mathematics, 12(561) 

(2024)1-11.  

[4] A. Graovac, M. Ghorbani and Hosseinzadeh, 

Computing fifth geometric arithmetic index for nanostar 

dendrimers, Journal of Mathematical Nanoscience, 

1(2011) 33-42.   

[5] W. Gao, B. Muzaffar and W. Nazeer, K-Banhatti and 

hyper K-Banhatti indices of dominating David derived 

networks, Open Journal of Mathematical Analysis, 1(1) 

(2017) 13-24  

[6] M. E. Nazari, M. Chamua, A. Bharali, N. K. Sarma and 

R. Saikia, M-polynomial of some operations of path and 

K-Banhatti indices, Mathematical Statistician and 

Engineering Applications, 71(3s3) (2022)38-55.  

[7] Harisha, P. S. Ranjini, V. Lokesha and S. Kumar, The 

K-Banhatti indices of certain graphs, Southeast Asian 

Bulletin of Mathematics, 46(2022)453-466.   

[8] I. J. Gogoi, M. Chamua and A. Bharali, Computation of 

M-polynomial and topological indices of boron Kagome 

lattice, Biointerface Research in Applied Chemistry, 

13(1) (2023)59, 1-11.  

[9] M. A. Abdullah, E. Abuchrub and B. A. Mafazah, The 

chained cubic tree interconnection network, The 

International Arab Journal of Information Technology, 

8(3) (2011)1-10.  

[10] K. Day, A. E. Al-Ayyoub, Topological properties of 

OTIS networks, IEEE Transactions on Parallel and 

Distributed Systems, IEEE Xplore, 2020, 1-17.  

[11] W. Chen, W. Xiao and B. Parhami, Swapped (OTIS) 

networks built of connected basis networks are 

maximally fault tolerant, IEEE Transactions on Parallel 

and Distributed Systems, 20(3) (2009)1-7.  

[12] I. A. Stewart, Multi-swapped networks and their 

topological and algorithmic properties, Journal of 

Computer and System Sciences, 79(2013)1269-1286.  

[13] J. Al-Sadi, A. Awwad, A new OTIS-arrangement 

interconnection network, The International Arab 

Journal of Information Technology, 8(4) (2011)376-

383.  

[14] V. R. Kulli, Multiplicative Gourava indices of armchair 

and zigzag polyhex nanotubes, Journal of Mathematics 

and Informatics, 17(2019)107-112.  

Paper ID: MR25309133150 DOI: https://dx.doi.org/10.21275/MR25309133150 421 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 14 Issue 3, March 2025 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

[15] N. K. Raut, Some inverse multiplicative topological 

indices of graph, International Journal of Science and 

Research, 13(4) (2024)983-985.  

[16] N. Zahra, M. Ibrahim and M. K. Sidduiqui, on 

topological indices for swapped networks modelled by 

optical transpose interconnection system, IEEE Access, 

10. 1109/Access. 2020. 03034439.    

[17] M. Cancan, I. Ahmad and S. Ahmad, Molecular 

descriptors of certain OTIS interconnection networks, 

Proyeccions (Antofagasta.  Online), 39(4) (2020)769-

786.  

[18] W. Xiao, W. Chen, B. Parhami and M. He, Bi-swapped 

networks: A family of interconnection architectures 

with advantages over swapped or OTIS networks, 

International Journal of Computer Mathematics, 

DOI:10. 1080/00207160. 2011. 562893. Source:DBLP.  

[19] A. Ahmad, R. Hasni, K. Elahi and M. A. Asim, 

Polynomials of degree-based indices for swapped 

networks modelled by optical transpose interconnection 

system, IEEE Access, Volume 20, (2020)1-7.   

[20] H. X. Li, S. Ahmad and I. Ahmad, Topology-based 

analysis of OTIS (swapped) networks ORn and PRn, 

Hindawi, Journal of Chemistry, Volume 2019, Article 

ID 4291943, 11pages.   

[21] A. Aslam, S. Ahmad, M. A. Binyamin and W. Gao, 

Calculating topological indices of certain OTIS 

interconnection networks, Open Chem., De Gruyter, 

2019;17:220-228.  

[22] X. Zhang, Z. Zhang, N. Chidambaram, S. Jaganathan, 

N. Devadoss and V. Ravi, on degree and distance -based 

topological indices of certain interconnection networks, 

The European Physical Journal Plus, (2022)137:834.  

[23] B. Basavangoud, G. Veerapur, Computation of Sombor 

indices of OTIS (Bi-swapped) networks, Journal of 

Chungcheong Mathematical Society, 35(3) (2022)206-

224.  

[24] N. M. Seyam, M. A. Alghamdi and A. Khalil, 

Calculating degree-based topological indices and M-

polynomials for various interconnection networks, 

Open Journal of Discrete Mathematics, 7(1) (2024)21-

38.  

[25] V. R.  Kulli, K Banhatti indices of chloroquine and 

hydroxychloroquine: Research applied for the treatment 

and prevention of Covid-19, SSRG International 

Journal of Applied Chemistry, 7(1) (2020)63-68.  

[26] S. Javame, M. Ghods, Analysis of K-Banhatti 

polynomials and calculation of some degree- based 

indices using (a, b)-Nirmala index in molecular graph 

and line graph of TUC4C8(S) nanotube, Chemical 

Methodologies, 7(2023)237-247.  

[27] V. R. Kulli, On Banhatti-Sombor indices, SSRG 

International Journal of Applied Chemistry, 8(1) 

(2021)21-25.   

[28] S. Amin, H. Ali, M. A. Rehman, A. A. Mousa and M. 

Andualem, J. Func. Spaces, https://doi. org/10. 

1155/2022/1847588.  

[29] P. V. Patil, R. Munavalli, Computing topological 

indices of certain windmill graphs, Journal of 

Computational Mathematics, 6(1) (2022)01-04.  

[30] S. M. Hosamani, Computing Sanskruti index of certain 

nanostructures, J. Appl. Math. Comput, 54(2017)425-

433.  

[31] N. Deo, Graph Theory, Prentice-Hall of India, New 

Delhi (2007).  

[32] N.  Trinajstić, Chemical Graph Theory, CRC Press, 

Boca Raton, FL., 1992.  

[33] R.  Todeschini, and V. Consonni, Handbook of 

Molecular Descriptors, Wiley-VCH: Weinheim, 2000 

Paper ID: MR25309133150 DOI: https://dx.doi.org/10.21275/MR25309133150 422 

http://www.ijsr.net/



