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ABSTRACT: The generalized transformation graph is denoted by G
xy

, is a graph whose vertex set is V(G) 

 𝑬 𝑮  and the vertices𝜶, 𝜷 ∈V(G
xy

). The vertex of G
xy

 corresponding to a vertex of G is referred to as a point 

vertex and the vertex e of G
xy

 corresponding to an edge e as a line vertex. There are eight distinct 3-

permutations of {+,-}and corresponding to these there are eight graphical transformations of graph G. In this 

paper SK index and SK1 index of 𝑮𝒙𝒚,𝑮𝒙𝒚     ,𝑮𝒙𝒚𝒛and 𝑮𝒙𝒚𝒛      generalized transformation graphs are studied.
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I. INTRODUCTION 
Let G = (V, E) be a graph with order |V(G)| = n and size |E(G)| = m. The degree of a vertex,denoted by 

du and defined as the number of vertices adjacent to u. Topological indices are numerical parameter obtained 

from graph representing a molecule. All graphs considered here are finite, undirected and simple. The 

complement of graph G, denoted by 𝐺 , is a graph having the same vertex set as G in which two vertices are 

adjacent if and only if they are not adjacent in G. Thus, size of 𝐺  is  𝑛
2
 - m and 𝑑𝐺  𝑣 =  n-1-𝑑𝐺 𝑣  [1].The 

vertex of G
xy

 corresponding to a vertex v of G is referred as a point vertex and vertex e corresponding to an edge 

as a line vertex. For notations and definitions refer [2-5].The transformation of 𝐺+++(total graph) of G is the 

graph with vertex set V(G) U E(G) in which the vertices u and v are joined by an edge if and only if one of the 

following holds [6]: 

1) Both u and v ∈ V(G) and u and v are adjacent in G; 

2) Both u and v ∈ E(G) and u and v are adjacent in G; 

3) One is in V(G) and the other is in E(G) and they are incident with each other in G. 

The simple sufficient condition for 𝐺++−to be Hamiltonian was obtained by L.YI. et al. in [7].Some degree 

based topological indices of transformation graphs are studied in [8].There are four transformations for G
xy

 and 

four for their complements as 𝐺++,𝐺+−, 𝐺−+, 𝐺−−,and for  complements𝐺−−,𝐺−+, 𝐺+−, 𝐺++.Partition the edge 

set of E(G
++

) into two sets E1 and E2,where E1 = {uv|u,v∈ V(G)}, E2 = {ue| the vertex u is incident to the edge e 

in G}.The generalized transformation graph G
xy 

is a graph whose vertex set is V(G)  𝐸 𝐺 and 

𝛼, 𝛽 ∈V(G
xy

).Then 𝛼 and 𝛽 are adjacent in G
xy

 if and only if (a) and (b) holds: 

(a) 𝛼, 𝛽 ∈V(G),𝛼, 𝛽are adjacent in G if x = + and 𝛼, 𝛽 not adjacent in G if x = -. 
(b) 𝛼 ∈V(G) and 𝛽 ∈ E(G),𝛼, 𝛽are incidentin G if y = + and 𝛼, 𝛽not incident in G if y = -. 

There are eight distinct 3-permutations of {+,-}and corresponding to those eight graphical transformations of 

G[9-10] as 𝐺+++ ,𝐺++− ,𝐺+−+ , 𝐺−++ , and for their complements𝐺−−−, 𝐺−−+, 𝐺−+−, 𝐺+−− .𝐺𝑥𝑦𝑧       Denotes the 

transformation graphs of complement of a graph G. 

Using degree of a line vertex and a point vertex in generalized transformation graphs G
xy

 and 𝐺𝑥𝑦      the SK index 

and SK1 index can be obtained [11].The SK index of a graph G = (V, E) is defined as SK(G) =  
𝑑𝑢 +𝑑𝑣

2𝑢𝑣∈𝐸(𝐺)  and 

SK1 index as SK1(G) =  
𝑑𝑢𝑑𝑣

2𝑢𝑣∈𝐸(𝐺)  ,where du and dv are the degrees of the vertices u and v in G[12-13].There 

are many papers on the topological indices of generalized transformation graphs as [14-27].In this paper SK 

index and SK1index of 𝐺𝑥𝑦 ,𝐺𝑥𝑦     ,𝐺𝑥𝑦𝑧 and 𝐺𝑥𝑦𝑧      generalized transformation graphs are studied. 
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II.MATERIALS AND METHODS 
For a simple, connected graph with vertex set V(G) and edge set E(G) and complement graph with 

V(G )and edge set E(G )are related by the equations:|V(G)|=|V(G )| and |E(G)|+|E(G )| = 
𝑛(𝑛−1)

2
.The procedure of 

obtaining a new graph from a given graph using adjacency(or non adjacency) and incidence(no incidence) 

relationship between elements of a graph is known as transformation graph. There are four transformations of a 

graph for  𝐺𝑥𝑦 , and four for their complements 𝐺𝑥𝑦     .For three variables x,y,z there are eight distinct 3-

permutations of {+,-} so eight corresponding graph transformations. Using degree of a line vertex and point 

vertex in𝐺𝑥𝑦 ,𝐺𝑥𝑦     ,𝐺𝑥𝑦𝑧 and  𝐺𝑥𝑦𝑧       : the SK index and SK1 index can be obtained for generalized transformation 

graphs. 

 

III.RESULTS AND DISCUSSION 
For a graph G(V,E) of order n≥3,let the variables x,y,z takes the values + or -. The transformation graph 

G
xyz

 is a graph having V(𝐺)  𝐸(𝐺) as a vertex set and for 𝛼, 𝛽 ∈ V(𝐺)  𝐸(𝐺),𝛼 and 𝛽 are adjacent in G
xyz

 if 

and only if  

1. 𝛼, 𝛽 ∈ V(G), x = + if𝛼 is adjacent to 𝛽 in Gotherwise x = -. 
2. 𝛼, 𝛽 ∈ E(G),y = +if 𝛼 is adjacent to 𝛽 in G otherwise y = -. 
3. 𝛼 ∈ V(G) and𝛽 ∈ E(G),z = +if𝛼 and 𝛽 are incident to each other in Gotherwise z = -. 

The edge set of G
xyz

 can be partitioned in Ex,Ey and Ez where Ex = {uv|u,v∈ V(G)},Ey = {st | s,t∈ E(G)},and Ez = 

{ue|u ∈  V(G),e ∈  E(G)}.In this section  SK index and SK1 index of 𝐺𝑥𝑦 , 𝐺𝑥𝑦     , 𝐺𝑥𝑦𝑧 and 𝐺𝑥𝑦𝑧       generalized 

transformation graphs are obtained. 
 

SK index of transformation graphs 𝑮𝒙𝒚 

Theorem 1.1: Let G be a graph with n vertices and m edges.  

Then SK(𝐺++)= 2SK(𝐺++) +  [𝑑 𝐺  𝑢 + 1]𝑢𝑒∈𝐸2
. 

Proof. Partition the edge set E(G
++

) in two sets E1 and E2, where E1 = {uv | u,v∈E(G)},E2 = {ue |the vertex u is 

incident to the edge e in G} and so |E1|=m and |E2|= 2m.By using the proposition if u ∈  V(G) then 

𝑑(𝐺++)(u)=2𝑑𝐺(u) and if e∈ E(G) then 𝑑(𝐺++)(e) = 2. 

Therefore SK(𝐺++)= 
𝑑 𝐺++ 

 𝑢 +𝑑 𝐺++ 
 𝑣 

2𝑢𝑣∈𝐸(𝐺++)  

= 
𝑑 𝐺++ 

 𝑢 +𝑑 𝐺++ 
 𝑣 

2𝑢𝑣∈𝐸1
+ 

𝑑 𝐺++ 
 𝑢 +𝑑 𝐺++ 

 𝑒 

2𝑢𝑒 ∈𝐸2
 

= 
2𝑑 𝐺  𝑢 +2𝑑 𝐺  𝑣 

2𝑢𝑣∈𝐸1
+ 

2𝑑 𝐺  𝑢 +2

2𝑢𝑒∈𝐸2
 

= 2SK(𝐺++) + [𝑑 𝐺  𝑢 + 1]𝑢𝑒∈𝐸2
. 

Theorem 1.2: Let G be a graph with n vertices and m edges. Then SK(𝐺+−)= m
2
+m(n-2) 

𝑚+ 𝑛−2 

2
. 

Proof. Partition the edge set E(𝐺+−) in two sets E1 and E2, where E1 = {uv | u,v∈E(G)},E2 = {ue |the vertex u is 

not incident to the edge e in G} and so |E1|=m,|E2|=m(n-2).By using the proposition if u∈ V(G) then 𝑑(𝐺+−)(u) = 

m and if e∈ E(G) then𝑑(𝐺+−)(e) = n-2. 

Therefore SK(𝐺+−)= 
𝑑 𝐺+− 

 𝑢 +𝑑 𝐺+− 
 𝑣 

2𝑢𝑣∈𝐸(𝐺+−)  

= 
𝑑 𝐺+− 

 𝑢 +𝑑 𝐺+− 
 𝑣 

2𝑢𝑣∈𝐸1
+ 

𝑑 𝐺+− 
 𝑢 +𝑑 𝐺+− 

 𝑒 

2𝑢𝑒 ∈𝐸2
 

= 
𝑚+𝑚

2𝑢𝑣∈𝐸1
+ 

𝑚+(𝑛−2)

2𝑢𝑒∈𝐸2
 

= m
2
+m(n-2) 

𝑚+ 𝑛−2 

2
. 

Theorem 1.3: Let G be a graph with n vertices and m edges.  

Then SK(𝐺−+)= (
𝑛 𝑛−1 −2𝑚

2
)(n-1)+m(n+1). 

Proof. Partition the edge set E(𝐺−+) in two sets E1 and E2, where E1 = {uv | u,v∉ E(G)},E2 = {ue |the vertex u is 

incident to the edge e in G}and so |E1|= 𝑛
2
 − 𝑚 and |E2|=2m.By using the proposition if 

u∈ V(G) then 𝑑(𝐺−+)(u) = n-1 and if e∈ E(G) then 𝑑(𝐺−+)(e) = 2. 

Therefore SK(𝐺−+)= 
𝑑𝑢 +𝑑𝑣

2𝑢𝑣∈𝐸(𝐺−+)  

= 
𝑑 𝐺−+ 

 𝑢 +𝑑 𝐺−+ 
 𝑣 

2𝑢𝑣∈𝐸1
+ 

𝑑 𝐺−+ 
 𝑢 +𝑑

(𝐺−+)
 𝑒 

2𝑢𝑒 ∈𝐸2
 

= 
 𝑛−1 +(𝑛−1)

2𝑢 ,𝑣∉𝐸1
+ 

2+ 𝑛−1 

2𝑢 ,𝑒∈𝐸2
 

= [ 𝑛
2
 − 𝑚](n-1)+2m[

 𝑛−1 +2

2
] 
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=(
𝒏 𝒏−𝟏 −𝟐𝒎

𝟐
)(n-1)+m(n+1). 

 

SK index of transformation graphs 𝑮𝒙𝒚      

 

Theorem 1.4: Let G be a graph withn vertices and m edges. Then SK(𝐺++     )= (𝑚 + 𝑛 − 1 − 𝑑𝐺 𝑢 −𝑢𝑣∉𝐸(𝐺)

𝑑𝐺 𝑣 )+ (𝑚 + 𝑛 − 2 − 𝑑𝐺 𝑢 )𝑢𝑒 ∈𝐸2
+  (𝑚 + 𝑛 − 3)𝑒𝑓∈𝐸3

. 

Proof. Partition the edge set E(𝐺++     )in three sets E1,E2 and E3, where E1 = {uv | u,v∉ E(G)},E2 = {ue |the vertex 

u is not incident to the edge e in G}and E3 = {ef|e,f∈ 𝐸(𝐺)} and so |E1|= 𝑛
2
 -m,|E2| = m(n-2)and |E3|= 𝑚

2
 .By 

using the proposition if u∈ V(G) 𝑑(𝐺++      )(u) = m+n-1-2dG(u) and if e∈ E(G) then 𝑑(𝐺++      ) (e) = m+n-3. 

Therefore SK((𝑮++     )= 
𝒅

 𝑮++        
 𝒖 +𝒅

 𝑮++        
 𝒗 

𝟐𝒖𝒗∈𝑬𝟏(𝑮++      )  

= 
𝑑

 𝐺++        
 𝑢 +𝑑

 𝐺++        
 𝑣 

2𝑢𝑣∈𝐸1
+ 

𝑑
 𝐺++        

 𝑢 +𝑑
(𝐺++       )

 𝑒 

2𝑢𝑒∈𝐸2
+  

𝑑
 𝐺++        

 𝑒 +𝑑
(𝐺++       )

 𝑓 

2𝑒𝑓∈𝐸3
 

= 
𝑚+𝑛−1−2𝑑𝐺  𝑢 +𝑚+𝑛−1−2𝑑𝐺  𝑣 

2𝑢𝑣∉𝐸(𝐺) + 
𝑚+𝑛−1−2𝑑𝐺  𝑢 +𝑚+𝑛−3

2𝑢𝑒∈𝐸2
+  

 𝑚+𝑛−3 +(𝑚+𝑛−3)

2𝑒𝑓∈𝐸3
 

  

= (𝑚 + 𝑛 − 1 − 𝑑𝐺 𝑢 − 𝑑𝐺 𝑣 )𝑢𝑣∉𝐸(𝐺) + (𝑚 + 𝑛 − 2 − 𝑑𝐺 𝑢 )𝑢𝑒∈𝐸2
+  (𝑚 + 𝑛 − 3)𝑒𝑓∈𝐸3

. 

Theorem 1.5: Let G be a graph with n vertices and m edges. 

Then SK(𝑮+−     ) =
 𝒏 𝒏−𝟏 −𝟐𝒎 (𝒏−𝟏)

𝟐
+m(n+m)+

𝒎 𝒎−𝟏 (𝒎+𝟏)

𝟐
. 

Proof. Partition the edge set E(𝐺+−     )in three sets E1,E2 and E3, where E1={uv | u,v∉ E(G)}, 

E2={ue |the vertex u is incident to the edge e in G}and E3 = {ef|e,f∈ 𝐸(𝐺)} and so |E1|= 𝒏
𝟐
 -m,|E2|=2m and 

|E3|= 𝒎
𝟐
 .By using the proposition if u∈ V(G)  then 𝑑(𝐺+−      )(u) = n-1 and if e∈ E(G) then 𝑑(𝐺+−      ) (e) = m+1. 

Therefore SK((𝑮+−     )= 
𝒅

 𝑮+−        
 𝒖 +𝒅

 𝑮+−        
 𝒗 

𝟐𝒖𝒗∈𝑬𝟏(𝑮+−      )  

= 
𝒅

 𝑮+−        
 𝒖 +𝒅

 𝑮+−        
 𝒗 

𝟐𝒖𝒗∈𝑬𝟏
+ 

𝒅
 𝑮+−        

 𝒖 +𝒅
(𝑮+−       )

 𝒆 

𝟐𝒖𝒆∈𝑬𝟐
+  

𝒅
 𝑮+−        

 𝒆 +𝒅
(𝑮+−       )

 𝒇 

𝟐𝒆𝒇∈𝑬𝟑
 

= 
 𝒏−𝟏 +(𝒏−𝟏)

𝟐𝒖𝒗∉𝑬(𝑮) + 
 𝒏−𝟏 +(𝒎+𝟏)

𝟐𝒖𝒆𝝐𝑬𝟐
+  

 𝒎+𝟏 +(𝒎+𝟏)

𝟐𝒆𝒇𝝐𝑬𝟑
 

= 
 𝒏 𝒏−𝟏 −𝟐𝒎 (𝒏−𝟏)

𝟐
+m(n+m)+

𝒎 𝒎−𝟏 (𝒎+𝟏)

𝟐
. 

 

Theorem 1.6: Let G be a graph with n vertices and m edges.  

Then SK(𝑮−+     )= 𝑚2+m(n-2)(
𝟐 𝒎+𝒏−𝟑)

𝟐
)+

𝒎  𝒎−𝟏 

𝟐
(𝑚 + 𝑛 − 3). 

Proof. Partition the edge set E(𝐺−+     )in three sets E1,E2 and E3, where E1 = {uv | u,v∈E(G)},E2 = {ue |the vertex 

u is not incident to the edge e in G}and E3 = {ef|e,f∈ 𝐸(𝐺)} and so |E1|=m,|E2|=m(m-2) and |E3|= 𝒎
𝟐
 .By using 

the proposition if u∈ V(G)  then 𝑑(𝐺−+      )(u) = m and if e∈ E(G) then 𝑑 𝐺−+       (𝑒)= m+n-3. 

Therefore SK(𝑮−+     )= 
𝒅

 𝑮−+        
 𝒖 +𝒅

 𝑮−+        
 𝒗 

𝟐𝒖𝒗∈𝑬𝟏(𝑮−+      )  

= 
𝒅

 𝑮−+        
 𝒖 +𝒅

 𝑮−+        
 𝒗 

𝟐𝒖𝒗∈𝑬𝟏
+ 

𝒅
 𝑮−+        

 𝒖 +𝒅
(𝑮−+       ) 

 𝒆 

𝟐𝒖𝒆∈𝑬𝟐
+  

𝒅
(𝑮−+       )

 𝒆 +𝒅
(𝑮−+        )

 𝒇 

𝟐𝒆𝒇∈𝑬𝟑
 

= 
𝒎+𝒎

𝟐𝒖𝒗∈𝑬𝟏
+ 

𝒎+(𝒎+𝒏−𝟑)

𝟐𝒖𝒆∈𝑬𝟐
+  

 𝒎+𝒏−𝟑 +(𝒎+𝒏−𝟑)

𝟐𝒆𝒇∈𝑬𝟑
 

=𝑚2+m(n-2)(
𝟐 𝒎+𝒏−𝟑)

𝟐
)+

𝒎  𝒎−𝟏 

𝟐
(𝑚 + 𝑛 − 3). 

Theorem 1.7: Let G be a graph with n vertices and m edges.  

Then SK(𝑮−−     )= m [𝑑 𝐺  𝑢 + 𝑑 𝐺 (𝑣 )]+ m[2𝑑 𝐺  𝑢 + (𝑚 + 1)]+
𝒎(𝒎−𝟏)(𝒎+𝟏)

𝟐
. 

Proof. Partition the edge set E(𝐺−−      )in three sets E1,E2 and E3, where E1 = {uv | u,v∈ E(G)},E2 = {ue |the vertex 

u is incident to the edge e in G}and E3={ef|e,f∈ 𝐸(𝐺)} and so |E1|=m,|E2|=2m and |E3|= 𝒎
𝟐
 .By using the 

proposition if u∈ V(G) then 𝑑(𝐺−−      )(u) = 2𝑑 𝐺 (𝑢)and if e∈ E(G)then 𝑑 𝐺−−       (𝒆)= m+1. 

Therefore SK(𝑮−−     )= 
𝒅 𝑮−−         𝒖 +𝒅 𝑮−−         𝒗 

𝟐𝒖𝒗∈𝑬𝟏(𝑮−−      )  

= 
𝒅 𝑮−−         𝒖 +𝒅 𝑮−−         𝒗 

𝟐𝒖𝒗∈𝑬𝟏
+ 

𝒅 𝑮−−         𝒖 +𝒅(𝑮−−       )  𝒆 

𝟐𝒖𝒆∈𝑬𝟐
+  

𝒅(𝑮−−       ) 𝒆 +𝒅(𝑮−−       ) 𝒇 

𝟐𝒆𝒇∈𝑬𝟑
 

 

= 
𝟐𝒅 𝑮  𝒖 +𝟐𝒅 𝑮 (𝒗)

𝟐𝒖𝒗∈𝑬𝟏
+ 

𝟐𝒅 𝑮  𝒖 + 𝒎+𝟏 

𝟐𝒖𝒆∈𝑬𝟐
+  

(𝑚+1)+ 𝑚+1 

2𝑒𝑓∈𝐸3
 

 

=m [𝑑 𝐺  𝑢 + 𝑑 𝐺 (𝑣)]+m[2𝑑 𝐺  𝑢 + (𝑚 + 1)]+
𝑚 (𝑚−1)(𝑚+1)

2
. 
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SK index of transformation graphs 𝑮𝒙𝒚𝒛 

Theorem 2.1: Let G be a graph with n vertices and m edges. 

Then SK(𝐺+++ )=2SK(G)+ 
𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟑𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = bc∈ 𝐸(𝐺) ,e = 

uv ∈ 𝐸(𝐺); u,v,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. Partition the edge set E(𝐺+++)in three sets Ex,Ey and Ez, where Ex = {uv | u,v∈V(G)},Ey = {st | s,t∈E(G)} 

and Ez = {ue| u∈ V(G),e∈ E(G)}.By using the proposition if u∈ V(G)  then𝑑(𝐺+++)(u) = 2𝑑 𝐺 (𝑢)and if e∈ E(G) 

then 𝑑 𝐺+++ (𝑒)=𝑑 𝐺  𝑢 + 𝑑 𝐺  𝑣 . 

Therefore SK (𝐺+++)= 
𝒅 𝑮+++ 

 𝒖 +𝒅 𝑮+++ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+++)  

= 
𝒅 𝑮+++ 

 𝒖 +𝒅 𝑮+++ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮+++ 
 𝒔 +𝒅

(𝑮+++) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮+++)

 𝒖 +𝒅
(𝑮+++)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
𝟐𝒅𝑮 𝒖 +𝟐𝒅𝑮(𝒗)

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅𝑮 𝒖 +𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=2SK(G)+ 
𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟑𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 2.2: Let G be a graph with n vertices and m edges.  

Then SK(𝐺++−) = 𝑚𝑢𝑣∈𝐸𝑥
+ 

𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝟐(𝒏−𝟒)

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎+𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒

𝟐𝒆𝒖∈𝑬𝒛
,where  s= ab, t = 

bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u,v,w,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then𝑑(𝐺++−)(u) = m and if e∈ E(G) then𝑑(𝐺++−)(e) =𝑑𝐺(u)+𝑑𝐺(v)+n-

4. 

Therefore SK(𝐺++−)= 
𝒅 𝑮++− 

 𝒖 +𝒅 𝑮++− 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮++−)  

= 
𝒅 𝑮++− 

 𝒖 +𝒅 𝑮++− 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮++− 
 𝒔 +𝒅

(𝑮++−) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮++−)

 𝒖 +𝒅
(𝑮++−)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
𝒎+𝒎

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒏−𝟒+𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝒏−𝟒

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎+𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 𝑚𝑢𝑣∈𝐸𝑥
+ 

𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝟐(𝒏−𝟒)

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎+𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒

𝟐𝒆𝒖∈𝑬𝒛
. 

 

Theorem 2.3: Let G be a graph with n vertices and m edges.  

Then SK(𝐺+−+)= 2SK(G)+ 
𝟐𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟔

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝒎+𝟑

𝟐𝒆𝒖∈𝑬𝒛
,where  s = ab, t = 

cd∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u,v,a,b,c,d ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑(𝐺+−+)(u) = 2𝑑𝐺 (u) and if e∈ E(G) then 𝑑(𝐺+−+)(e) =m-𝑑𝐺(u)-

𝑑𝐺(v)+3. 

Therefore SK(𝑮+−+)= 
𝒅 𝑮+−+ 

 𝒖 +𝒅 𝑮+−+ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+−+)  

= 
𝒅 𝑮+−+ 

 𝒖 +𝒅 𝑮+−+ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮+−+ 
 𝒔 +𝒅

(𝑮+−+) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅
(𝑮+−+)

 𝒖 +𝒅
(𝑮+−+)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
𝟐𝒅𝑮 𝒖 +𝟐𝒅𝑮 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟑+𝒎−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟑

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅𝑮 𝒖 +𝒎−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝟑

𝟐𝒆𝒖∈𝑬𝒛
 

 

=2SK(G)+ 
𝟐𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟔

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝒎+𝟑

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 2.4: Let G be a graph with n vertices and m edges.  

Then SK(𝐺−++) =[ 𝑛
2
 − 𝑚](𝑛 − 1)+ 

𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 +𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
, 

where s = ab, t = bc∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u,v,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition If u∈ V(G) then𝑑(𝐺−++)(u) =n-1 andif e∈ E(G) then𝑑(𝐺−++)(e) =𝑑𝐺(u)+𝑑𝐺(v). 

Therefore SK(𝐺−++) = 
𝒅 𝑮−++ 

 𝒖 +𝒅 𝑮−++ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮−++)  

= 
𝒅 𝑮−++ 

 𝒖 +𝒅 𝑮−++ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮−++ 
 𝒔 +𝒅

(𝑮−++) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮−++)

 𝒖 +𝒅
(𝑮−++)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝒏−𝟏 +(𝒏−𝟏)

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 +𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=[ 𝒏
𝟐
 − 𝑚](𝑛 − 1)+ 

𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 +𝒅𝑮 𝒖 +𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
. 
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Analogous to above we get the following theorems. 

Theorem 2.5: Let G be a graph on vertices and m edges. Then  

(i) SK( 𝐺−−− )=  [(𝑛 + 𝑚 − 1) − 𝑑𝐺 𝑢 − 𝑑𝐺 𝑣 ]𝑢𝑣∈𝐸𝑥
+  

(𝒏+𝒎−𝟏)−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 −𝒅𝑮 𝒅 

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝟐(𝒏+𝒎−𝟏)−𝟐𝒅𝑮 𝒖 −𝒅𝑮 𝒗 −𝒅𝑮 𝒘 

𝟐𝒗𝒘∈𝑬𝒛
,where s = ab,t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u,v,w,a,b,c, 𝑑 ∈

𝑉(𝐺) and are distinct. 

(ii) SK( 𝐺−−+ )= [ 𝒏
𝟐
 − 𝑚] 𝑛 − 1 +  

𝟐 𝒎+𝟑 −(𝒅𝑮 𝒂 + 𝒃 +𝒅𝑮 𝒄 +𝒅𝑮 𝒅 )

𝟐𝒔𝒕∈𝑬𝒚
+

 
[𝒏+𝒎−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝟐]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺), 

                   e = uv ∈ 𝐸(𝐺); u,v,a,b,c, 𝑑 ∈ 𝑉(𝐺) and are distinct. 

(iii) SK(𝐺−+−)= [𝑛 + 𝑚 − 1 − 𝑑𝐺 𝑢 − 𝑑𝐺 𝑣 ]𝑢𝑣∈𝐸𝑥
 

              + 
𝟐 𝒏−𝟒 +𝒅𝑮 𝒂 +𝟐𝒅𝑮 𝒃 +𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒏+𝒎−𝟐𝒅𝑮 𝒖 +𝒅𝑮 𝒗 +𝒅𝑮 𝒘 −𝟓

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t =      bc∈ 𝐸(𝐺),e 

= vw ∈ 𝐸(𝐺); u,v,w,a,b,c ∈ 𝑉(𝐺) and are distinct. 

 

(iv) SK(𝐺+−−)= 𝑚𝑢𝑣∈𝐸𝑥
+ 

𝟐 𝒏+𝒎−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 −𝒅𝑮 𝒅 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒎+𝒏−𝟏−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t 

= cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u, v,w, a, b, c,d ∈ 𝑉(𝐺) and are distinct. 

Theorem 3.1: Let G be a graph with n vertices and m edges.  

Then 

SK( 𝑮+++       )=  [2 𝑛 − 1) − 𝑑𝐺(𝑢 − 𝑑𝐺 𝑣 ]𝑢𝑣∈𝐸𝑥
+  

𝟒 𝒏−𝟏 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝟒 𝒏−𝟏 −𝟑𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = bc∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u, v, a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using proposition if u∈ V(G) then 𝑑(𝑮+++        )(u) = 2(n-1-𝑑𝐺(u)) and if e∈ E(G) then 𝑑(𝐺+++        )(e) = 2(n-1)-

𝑑𝐺(u)-𝑑𝐺(v). 

Therefore SK(𝑮+++       )= 
𝒅

 𝑮+++          
 𝒖 +𝒅

 𝑮+++          
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+++        )  

= 
𝒅

 𝑮+++          
 𝒖 +𝒅

 𝑮+++          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮+++          

 𝒔 +𝒅
(𝑮+++         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮+++         )

 𝒖 +𝒅
(𝑮+++         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=  
𝟐 𝒏−𝟏−𝒅𝑮 𝒖  +𝟐(𝒏−𝟏−𝒅𝑮 𝒗 )

𝟐𝒖𝒗∈𝑬𝒙
+  

𝟐(𝒏−𝟏)−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝟐(𝒏−𝟏−𝒅𝑮 𝒖 )+[𝟐(𝒏−𝟏)−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

 

= [2 𝑛 − 1) − 𝑑𝐺(𝑢 − 𝑑𝐺 𝑣 ]𝑢𝑣∈𝐸𝑥
+ 

𝟒 𝒏−𝟏 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟒 𝒏−𝟏 −𝟑𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 3.2: Let G be a graph on vertices and m edges. Then SK( 𝐺++−       )= 

  C − m2
n  𝒖𝒗∈𝑬𝒙

+ 
𝟔 𝒏−𝟐 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  +[𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
, 

where s = ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u, v, w,a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using proposition if u∈ V(G) then 𝑑(𝐺++−        )(u) = 
n
C2- m and if e∈ E(G) then 𝑑(𝐺++−        )(e) =3(n-2)-

𝑑𝐺(u)-𝑑𝐺(v). 

Therefore SK(𝐺++−       )= 
𝒅

 𝑮++−          
 𝒖 +𝒅

 𝑮++−          
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮++−        )  

= 
𝒅

 𝑮++−          
 𝒖 +𝒅

 𝑮++−          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮++−          

 𝒔 +𝒅
(𝑮++−         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮++−         )

 𝒖 +𝒅
(𝑮++−         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝐂−𝐦𝟐
𝐧  + 𝐂−𝐦𝟐

𝐧  

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟑 𝒏−𝟐 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]+[𝟑 𝒏−𝟐 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  +[𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
 

=  C − m2
n  𝒖𝒗∈𝑬𝒙

+ 
𝟔 𝒏−𝟐 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  +[𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 3.3: Let G be a graph with n vertices and m edges. Then SK( 𝑮+−+       )= 

 
𝟒(𝒏−𝟏)−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+  

𝟐[ 
𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓]+𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝒅𝑮 𝒅 

𝟐𝒔𝒕∈𝑬𝒚
+

 
[𝟐 𝒏−𝟏−𝒅𝑮 𝒖  + 

𝒏

𝟐
  𝒏−𝟓 −𝒎+𝟓+𝒅𝑮 𝒖 +𝒅𝑮 𝒖 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u, v, a, b, c,d ∈ 𝑉(𝐺) 

and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑(𝐺+−+        )(u) = 2(n-1-𝑑𝐺(u)) and if e∈ E(G) then 𝑑(𝐺+−+        )(e) = 

 
𝒏

𝟐
 (n-5)-m+5+𝑑𝐺(u)+𝑑𝐺(v). 
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Therefore SK(𝑮+−+       )= 
𝒅

(𝑮+−+         )
 𝒖 +𝒅

(𝑮+−+         )
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+−+        )  

= 
𝒅

 𝑮+−+          
 𝒖 +𝒅

 𝑮+−+          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮+−+          

 𝒔 +𝒅
(𝑮+−+         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮+−+         )

 𝒖 +𝒅
(𝑮+−+         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=  
𝟐[(𝒏−𝟏−𝒅𝑮 𝒖 ]+𝟐[𝒏−𝟏−𝒅𝑮 𝒗 ]

𝟐𝒖𝒗∈𝑬𝒙
+  

[ 
𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓+𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]+[ 

𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓+𝒅𝑮 𝒄 +𝒅𝑮 𝒅 ]

𝟐𝒔𝒕∈𝑬𝒚
 

+ 
[𝟐 𝒏−𝟏−𝒅𝑮 𝒖  +[ 

𝒏

𝟐
  𝒏−𝟓 −𝒎+𝟓+𝒅𝑮 𝒖 +𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

 

=  
𝟒(𝒏−𝟏)−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+  

𝟐[ 
𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓]+𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝒅𝑮 𝒅 

𝟐𝒔𝒕∈𝑬𝒚
+

 
[𝟐 𝒏−𝟏−𝒅𝑮 𝒖  + 

𝒏

𝟐
  𝒏−𝟓 −𝒎+𝟓+𝒅𝑮 𝒖 +𝒅𝑮 𝒖 

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 3.4: Let G be a graph with n vertices and m edges. ThenSK( 𝐺−++       )= 

  𝑛 − 1 𝑢𝑣∈𝐸𝑥
+ 

𝟒 𝒏−𝟏 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟑 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
, 

 

where s = ab, t = bc∈ 𝐸(𝐺), e = uv ∈ 𝐸(𝐺); u, v, a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑 𝐺−++          𝑢 = 𝑛 − 1  and if e∈ E(G) then 𝑑 𝐺−++          𝑒  =2(n-1)-

𝑑𝐺(u)-𝑑𝐺(v). 

Therefore SK(G−++       )= 
𝒅

 𝑮−++          
 𝒖 +𝒅

 𝑮−++          
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮−++        )  

= 
𝒅

 𝑮−++          
 𝒖 +𝒅

 𝑮−++          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮−++          

 𝒔 +𝒅
(𝑮−++         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮−++         )

 𝒖 +𝒅
(𝑮−++         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝒏−𝟏 +(𝒏−𝟏)

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟐 𝒏−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]+[𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 +𝟐 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
 

=  𝑛 − 1 𝑢𝑣∈𝐸𝑥
+ 

𝟒 𝒏−𝟏 −𝒅𝑮 𝒂 −𝟐𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟑 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 

𝟐𝒆𝒖∈𝑬𝒛
. 

Similar to above we get the following theorems. 

Theorem 3.5: Let G be a graph with n vertices and m edges. Then 

(i)SK( 𝐺−−−       ) =   C2
n – n − m + 1 + [𝑑𝐺 u + 𝑑𝐺(v)] 𝑢𝑣∈𝐸𝑥

+  
𝟐[ 𝐂𝟐

𝐧 −𝐦−𝐧+𝟏]+𝒅𝑮 𝐚 +𝒅𝑮 𝐛 +𝒅𝑮 𝐜 +𝒅𝑮 𝐝 

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝟐 𝐂𝟐

𝐧 −𝐦−𝐧+𝟏 +𝟐𝒅𝑮 𝐮 +𝒅𝑮 𝐯 +𝒅𝑮 𝐰 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w, a, b, c,d ∈ 𝑉(𝐺) and are 

distinct. 

  

 

 

(ii)SK( 𝐺−−+       )=  (𝑛 − 1)𝑢𝑣∈𝐸𝑥
+  

𝟐[(
𝒏

𝟐
)(𝐧−𝟓)−𝐦+𝟓]+𝒅𝑮(𝐚)+𝒅𝑮(𝐛)+𝒅𝑮(𝐜)+𝒅𝑮(𝐝)

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝒏−𝟏 +(

𝒏

𝟐
)(𝐧−𝟓)−𝐦+𝟓+𝒅𝑮(𝐮)+𝒅𝑮(𝐯)

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab,t = cd∈ 𝐸(𝐺), e = uv ∈ 𝐸(𝐺); u, v, a, b, c,d ∈ 𝑉(𝐺) and are 

distinct. 

(iii) SK( 𝐺−+−       )=  [ C2
n + 𝑑𝐺 u − n − m + 1 + 𝑑𝐺 v ]𝑢𝑣∈𝐸𝑥

+  
𝟐[𝟑 𝐧−𝟐 ]−𝒅𝑮 𝐚 −𝟐𝒅𝑮 𝐛 −𝒅𝑮(𝐜)

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝐂𝟐

𝐧 +𝟐𝒅𝑮 𝐮 −𝐧−𝐦+𝟏+𝟑 𝒏−𝟐 −𝒅𝑮 𝐯 −𝒅𝑮 𝐰 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w, a, b, c ∈ 𝑉(𝐺) and 

are distinct. 

(iv)SK( 𝐺+−−       ) =

 ( 𝐶2
𝑛 − 𝑚)𝑢𝑣∈𝐸𝑥

+  
𝟐 𝑪𝟐

𝒏 −𝐦−𝐧+𝟏 +𝒅𝑮 𝐚 +𝒅𝑮 𝐛 +𝒅𝑮(𝐜)+𝒅𝑮(𝐝)

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐( 𝑪𝟐
𝒏 −𝐦)−𝐧+𝟏+𝒅𝑮(𝐯)+𝒅𝑮(𝐰)

𝟐
,𝒆𝒖∈𝑬𝒛
where s = ab, t 

= cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w,a,b,c,d ∈ 𝑉(𝐺) and are distinct.  

Similar to theorems 1.1 to 1.7 and using the analogous technique we have the following for SK1(G) indices:  

Theorem 4.1: Let G be a graph with n vertices and m edges. Then: 

(i) SK1(𝐺++)= 4SK1(𝐺++) +  2𝑑 𝐺  𝑢 𝑢𝑒 ∈𝐸2
. 

(ii) SK1(𝐺+−)= 
𝐦𝟑

𝟐
 +m(n-2)

𝒎∗ 𝒏−𝟐 

𝟐
. 

(iii) SK1(𝐺−+)=(
𝒏 𝒏−𝟏 −𝟐𝒎

𝟐
)

(𝐧−𝟏)𝟐

𝟐
 +2m(n-1). 

(iv) SK1(𝐺++     )= 
[𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒖 ]∗[𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒗 ]

𝟐𝒖𝒗∉𝑬(𝑮) + 
[𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒖 ]∗[𝒏+𝒎−𝟑]

𝟐𝒖𝒆∈𝑬𝟐
+

𝒎(𝒎−𝟏)

𝟐

 𝒏+𝒎−𝟑 𝟐

𝟐
. 

(v) SK1 (𝐺+−     )= 
 𝒏 𝒏−𝟏 −𝟐𝒎 (𝒏−𝟏)𝟐

𝟐
+m 𝑛 − 1 (𝑚 + 1)+

𝒎 𝒎−𝟏 ∗(𝒎+𝟏)𝟐

𝟒
. 
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(vi) SK1(𝐺−+     )= 
𝒎

𝟐

𝟑
+m(n-2)(

𝒎∗(𝒏+𝒎−𝟑)

𝟐
)+𝑚  𝑚 − 1 

(𝒏+𝒎−𝟑)𝟐

𝟒
. 

(vii) SK1(𝑮−−     )= m [2𝑑 𝐺  𝑢 𝑑 𝐺 (𝑣 )]+ 2m[𝑑 𝐺  𝑢 (𝑚 + 1)]+
 𝑚 (𝑚−1) 𝑚+1 2

4
. 

SK1index of transformation graphs 𝑮𝒙𝒚𝒛 

Theorem 5.1: Let G be a graph with n vertices and m edges. 

Then SK1 (𝐺+++) =4SK1(G)+ 
[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  𝑑𝐺 𝑢 ∗ [𝑑𝐺 𝑢 + 𝑑𝐺 𝑣 ]𝑒𝑢∈𝐸𝑧

, 

where s = ab, t = bc∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u,v,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. Partition the edge set E(𝐺+++)in three sets Ex, Ey and Ez, where Ex = {uv | u,v∈V(G)},Ey = {st | 

s,t∈E(G)} and Ez = {ue| u∈ V(G),e∈ E(G)}.By using the proposition if u∈ V(G) then 𝑑(𝐺+++)(u) = 2𝑑 𝐺 (𝑢) and 

if  e∈ E(G) then 𝑑 𝐺+++ (𝒆)=𝑑 𝐺  𝑢 + 𝑑 𝐺  𝑣 . 

Therefore SK1(𝑮+++)= 
𝒅 𝑮+++ 

 𝒖 ∗𝒅 𝑮+++ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+++)  

= 
𝒅 𝑮+++ 

 𝒖 ∗𝒅 𝑮+++ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮+++ 
 𝒔 ∗𝒅

(𝑮+++) 
 𝒕 

𝟐𝒖𝒆∈𝑬𝒚
+  

𝒅
(𝑮+++)

 𝒖 ∗𝒅
(𝑮+++)

 𝒆 

𝟐𝒆𝒇∈𝑬𝒛
 

 

= 
𝟐𝒅𝑮 𝒖 ∗𝟐𝒅𝑮(𝒗)

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅𝑮 𝒖 ∗[𝒅𝑮 𝒖 +𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

 

=4SK1(G)+ 
[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  𝑑𝐺 𝑢 ∗ [𝑑𝐺 𝑢 + 𝑑𝐺 𝑣 ].𝑒𝑢∈𝐸𝑧

 

Theorem 5.2: Let G be a graph with n vertices and m edges.  

Then SK1(𝐺++−)= 
𝒎𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒏−𝟒]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝒏−𝟒]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎∗[𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒]

𝟐𝒖𝒆∈𝑬𝒛
,where  s= 

ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u,v,w,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then𝑑(𝐺++−)(u) = m and if e∈ E(G) then𝑑(𝐺++−)(e) =𝑑𝐺(u)+𝑑𝐺(v)+n-

4. 

Therefore SK1(𝐺++−)= 
𝑑 𝐺++− 

 𝑢 ∗𝑑 𝐺++− 
 𝑣 

2𝑢𝑣∈𝐸(𝐺++−)  

= 
𝒅 𝑮++− 

 𝒖 ∗𝒅 𝑮++− 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮++− 
 𝒔 ∗𝒅

(𝑮++−) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮++−)

 𝒖 ∗𝒅
(𝑮++−)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
𝒎∗𝒎

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒏−𝟒]∗ 𝒃 +𝒅𝑮 𝒄 +𝒏−𝟒]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎∗[𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒]

𝟐𝒖𝒆∈𝑬𝒛
 

 

= 
𝒎𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 +𝒏−𝟒]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 +𝒏−𝟒]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒎∗[𝒅𝑮 𝒗 +𝒅𝑮 𝒘 +𝒏−𝟒]

𝟐𝒖𝒆∈𝑬𝒛
. 

Theorem 5.3: Let G be a graph with n vertices and m edges.  

Then SK1( 𝐺+−+ )=4SK1(G)+  
 𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟑 ∗[𝒎−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟑]

𝟐𝒔𝒕∈𝑬𝒚
+  𝑑𝐺 𝑢 ∗ [𝑚 − 𝑑𝐺 𝑢 −𝑒𝑢∈𝐸𝑧

𝑑𝐺𝑣+3],where s = ab, t = cd∈𝐸(𝐺),e = uv ∈𝐸(𝐺); u,v,a,b,c,d ∈𝑉(𝐺) and are distinct. 

Proof.By using the proposition if u∈ V(G) then 𝑑(𝐺+−+)(u) = 2𝑑𝐺 (u) and if e∈ E(G) then 𝑑(𝐺+−+)(e) =m-𝑑𝐺(u)-

𝑑𝐺(v)+3. 

Therefore SK1(𝐺+−+)= 
𝒅 𝑮+−+ 

 𝒖 ∗𝒅 𝑮+−+ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+−+)  

= 
𝒅 𝑮+−+ 

 𝒖 ∗𝒅 𝑮+−+ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮+−+ 
 𝒔 ∗𝒅

(𝑮+−+) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅
(𝑮+−+)

 𝒖 ∗𝒅
(𝑮+−+)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
𝟐𝒅𝑮 𝒖 ∗𝟐𝒅𝑮 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

 𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟑 ∗[𝒎−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟑]

𝟐𝒔𝒕∈𝑬𝒚
+  

𝟐𝒅𝑮 𝒖 ∗[𝒎−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝟑]

𝟐𝒆𝒖∈𝑬𝒛
 

 

=4SK1(G)+ 
 𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟑 ∗[𝒎−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟑]

𝟐𝒔𝒕∈𝑬𝒚
+  𝑑𝐺 𝑢 ∗ [𝑚 − 𝑑𝐺 𝑢 − 𝑑𝐺 𝑣 + 3]𝑒𝑢∈𝐸𝑧

. 

Theorem 5.4: Let G be a graph with n vertices and m edges.  

Then SK1(𝐺−++) =[ 𝑛
2
 − 𝑚]

 𝑛−1 2

2
+ 

[𝑑𝐺  𝑎 +𝑑𝐺  𝑏 ]∗[𝑑𝐺  𝑏 +𝑑𝐺  𝑐 ]

2𝑠𝑡∈𝐸𝑦
+  

 𝑛−1 ∗[𝑑𝐺  𝑢 +𝑑𝐺  𝑣 ]

2𝑒𝑢∈𝐸𝑧
, 

where s = ab, t = bc∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u,v,a,b,c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑(𝐺−++)(u) = n-1 and if e∈ E(G) then 𝑑(𝐺−++)(e) = 𝑑𝐺(u)+𝑑𝐺(v). 

Therefore SK1(𝐺−++) = 
𝒅 𝑮−++ 

 𝒖 ∗𝒅 𝑮−++ 
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮−++)  

= 
𝒅 𝑮−++ 

 𝒖 ∗𝒅 𝑮−++ 
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅 𝑮−++ 
 𝒔 ∗𝒅

(𝑮−++) 
 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮−++)

 𝒖 ∗𝒅
(𝑮−++)

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝒏−𝟏 ∗(𝒏−𝟏)

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 ∗[𝒅𝑮 𝒖 +𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
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=[ 𝒏
𝟐
 − 𝑚]

 𝒏−𝟏 𝟐

𝟐
+ 

[𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[𝒅𝑮 𝒃 +𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 ∗[𝒅𝑮 𝒖 +𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
. 

Similar to above we get the following theorems: 

Theorem 5.5: Let G be a graph with n vertices and m edges. Then: 

(i)SK1( 𝐺−−− )=  
 𝑛+𝑚−2𝑑𝐺  𝑢 −1 ∗[𝑛+𝑚−2𝑑𝐺  𝑣 −1]

2𝑢 ,𝑣∈𝐸𝑥
+  

[ 𝒏+𝒎−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[ 𝒏+𝒎−𝟏 −𝒅𝑮 𝒄 −𝒅𝑮 𝒅 ]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝒏+𝒎−𝟐𝒅𝑮 𝒖 −𝟏 ∗[𝒏+𝒎−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 −𝟏]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u,v,w,a,b,c, 𝑑 ∈ 𝑉(𝐺) 

and are distinct. 

(ii) SK( 𝐺−−+ )= [ 𝒏
𝟐
 − 𝑚]

(𝒏−𝟏)

𝟐

𝟐
+  

 𝒎−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 +𝟑 ∗[𝒎−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 +𝟑]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝒏−𝟏 ∗[𝒎−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 +𝟑]

𝟐𝒖𝒆∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u,v,a,b,c, 𝑑 ∈ 𝑉(𝐺) and are distinct. 

(iii)SK1( 𝐺−+− ) =  
 𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒖  ∗[𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒗 ]

𝟐𝒖𝒗∈𝑬𝒙
+  

[𝒏+𝒅𝑮 𝒂 +𝒅𝑮 𝒃 −𝟒]∗[𝒏+𝒅𝑮 𝒃 +𝒅𝑮 𝒄 −𝟒]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝒏+𝒎−𝟏−𝟐𝒅𝑮 𝒖  ∗[𝒏+𝒅𝑮 𝒗 +𝒅𝑮 𝒘 −𝟒]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u,v,w,a,b,c ∈ 𝑉(𝐺) and are 

distinct. 

(iv)SK1( 𝐺+−− )=  
𝒎𝟐

𝟐𝒖𝒗∈𝑬𝒙
+  

[ 𝒏+𝒎−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[(𝒏+𝒎−𝟏)−𝒅𝑮 𝒄 −𝒅𝑮 𝒅 ]

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝒎∗[𝒎+𝒏−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 −𝟏]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u, v,w, a, b, c,d ∈ 𝑉(𝐺) and are 

distinct. 

SK1index of transformation graphs 𝑮𝒙𝒚𝒛       

Theorem 6.1: Let G be a graph with n vertices and m edges. Then SK1(𝐺+++       )=  𝑛 − 1 − 𝑑𝐺 𝑢  ∗𝑢𝑣∈𝐸𝑥

2(𝑛−1−𝑑𝐺𝑣)+𝑠𝑡∈𝐸𝑦[2(𝑛−1 −𝑑𝐺𝑎−𝑑𝐺𝑏 ∗ 2𝑛−1−𝑑𝐺𝑏−𝑑𝐺𝑐]2+𝑒𝑢∈𝐸𝑧𝑛−1−𝑑𝐺𝑢∗[2(𝑛−1 −𝑑𝐺𝑢−𝑑𝐺𝑣],
where s = ab, t = bc∈ 𝐸(𝐺),e = uv ∈ 𝐸(𝐺); u, v, a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑(𝐺+++        )(u) = 2(n-1-𝑑𝐺(u)) and if e∈ E(G) then 𝑑(𝐺+++        )(e) = 2(n-

1)-𝑑𝐺(u)-𝑑𝐺(v). 

Therefore SK1(𝐺+++       )= 
𝑑

 𝐺+++          
 𝑢 ∗𝑑

 𝐺+++          
 𝑣 

2𝑢𝑣∈𝐸(𝐺+++        )  

= 
𝒅

 𝑮+++          
 𝒖 ∗𝒅

 𝑮+++          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮+++          

 𝒔 ∗𝒅
(𝑮+++         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮+++         )

 𝒖 ∗𝒅
(𝑮+++         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=  
𝟐 𝒏−𝟏−𝒅𝑮 𝒖  ∗𝟐(𝒏−𝟏−𝒅𝑮 𝒗 )

𝟐𝒖𝒗∈𝑬𝒙
+  

[𝟐(𝒏−𝟏)−𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+

 
𝟐 𝒏−𝟏−𝒅𝑮 𝒖  ∗[𝟐(𝒏−𝟏)−𝒅𝑮 𝒖 −𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

=   𝑛 − 1 − 𝑑𝐺 𝑢  ∗ 2(𝑛 − 1 − 𝑑𝐺 𝑣 )𝑢𝑣∈𝐸𝑥
+  

[2(𝑛−1)−𝑑𝐺  𝑎 −𝑑𝐺  𝑏 ]∗[2 𝑛−1 −𝑑𝐺  𝑏 −𝑑𝐺  𝑐 ]

2𝑠𝑡∈𝐸𝑦
+   𝑛 −𝑒𝑢∈𝐸𝑧

1 − 𝑑𝐺 𝑢  ∗ [2(𝑛 − 1) − 𝑑𝐺 𝑢 − 𝑑𝐺 𝑣 ]. 

Theorem 6.2: Let G be a graph with n vertices and m edges. Then SK1( 𝑮++−       ) 

= 
 𝐂−𝐦𝟐
𝐧  

𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟑 𝒏−𝟐 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟑 𝒏−𝟐 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  [𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
,where s = 

ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); u, v, w,a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑(𝐺++−        )(u) = 
n
C2- m and if e∈ E(G) then 𝑑(𝐺++−        )(e) =3(n-2)- 

𝑑𝐺(u)-𝑑𝐺(v). 

Therefore SK1(𝑮++−       )= 
𝒅

 𝑮++−          
 𝒖 ∗𝒅

 𝑮++−          
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮++−        )  

= 
𝒅

 𝑮++−          
 𝒖 ∗𝒅

 𝑮++−          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮++−          

 𝒔 ∗𝒅
(𝑮++−         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮++−         )

 𝒖 ∗𝒅
(𝑮++−         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝐂−𝐦𝟐
𝐧   𝐂−𝐦𝟐

𝐧  

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟑 𝒏−𝟐 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟑 𝒏−𝟐 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  [𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
 

= 
 𝐂−𝐦𝟐
𝐧  

𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟑 𝒏−𝟐 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟑 𝒏−𝟐 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝐂−𝐦𝟐
𝐧  [𝟑(𝒏−𝟐)−𝒅𝑮 𝒗 −𝒅𝑮 𝒘 ]

𝟐𝒆𝒖∈𝑬𝒛
. 

Theorem 6.3: Let G be a graph with n vertices and m edges. Then SK1(𝑮+−+       )= 2[(𝑛 − 1 − 𝑑𝐺 𝑢 ] ∗𝑢𝑣∈𝐸𝑥

[𝑛−1−𝑑𝐺𝑣]+𝒔𝒕∈𝑬𝒚[𝒏𝟐(𝒏−𝟓 −𝒎+𝟓+𝒅𝑮𝒂+𝒅𝑮𝒃 ∗[𝒏𝟐(𝒏−𝟓 −𝒎+𝟓+𝒅𝑮𝒄+𝒅𝑮𝒅]𝟐+𝒆𝒖∈𝑬𝒛[𝟐𝒏−𝟏−𝒅𝑮𝒖∗
[𝒏𝟐𝒏−𝟓−𝒎+𝟓+𝒅𝑮𝒖+𝒅𝑮𝒗]𝟐,where s = ab, t = cd∈𝐸(𝐺),e = uv ∈𝐸(𝐺); u, v, a, b, c,d ∈𝑉(𝐺) and are distinct. 
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Proof.By using the proposition if u∈ V(G) then 𝑑(𝐺+−+        )(u) = 2(n-1-𝑑𝐺 (u)) and if e∈ E(G) then 𝑑(𝐺+−+        )(e) = 

 
𝑛

2
 (n-5)-m+5+𝑑𝐺(u)+𝑑𝐺(v). 

Then SK1(𝑮+−+       )= 
𝒅

(𝑮+−+         )
 𝒖 ∗𝒅

(𝑮+−+         )
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮+−+        )  

= 
𝒅

 𝑮+−+          
 𝒖 ∗𝒅

 𝑮+−+          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮+−+          

 𝒔 ∗𝒅
(𝑮+−+         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮+−+         )

 𝒖 ∗𝒅
(𝑮+−+         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

=  
𝟐[(𝒏−𝟏−𝒅𝑮 𝒖 ]∗𝟐[𝒏−𝟏−𝒅𝑮 𝒗 ]

𝟐𝒖𝒗∈𝑬𝒙
+  

[ 
𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓+𝒅𝑮 𝒂 +𝒅𝑮 𝒃 ]∗[ 

𝒏

𝟐
 (𝒏−𝟓)−𝒎+𝟓+𝒅𝑮 𝒄 +𝒅𝑮 𝒅 ]

𝟐𝒔𝒕∈𝑬𝒚
 

+ 
[𝟐 𝒏−𝟏−𝒅𝑮 𝒖  ∗[ 

𝒏

𝟐
  𝒏−𝟓 −𝒎+𝟓+𝒅𝑮 𝒖 +𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 2[(𝑛 − 1 − 𝑑𝐺 𝑢 ] ∗ [𝑛 − 1 − 𝑑𝐺 𝑣 ]𝑢𝑣∈𝐸𝑥
+ 

[ 
𝑛

2
 (𝑛−5)−𝑚+5+𝑑𝐺  𝑎 +𝑑𝐺  𝑏 ]∗[ 

𝑛

2
 (𝑛−5)−𝑚+5+𝑑𝐺  𝑐 +𝑑𝐺  𝑑 ]

2𝑠𝑡∈𝐸𝑦
+

 
[2 𝑛−1−𝑑𝐺  𝑢  ∗[ 

𝑛

2
  𝑛−5 −𝑚+5+𝑑𝐺  𝑢 +𝑑𝐺  𝑣 ]

2𝑒𝑢∈𝐸𝑧
. 

Theorem 6.4: Let G be a graph with n vertices and m edges. Then SK1( 𝑮−++       ) 

= 
(𝒏−𝟏)𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟐 𝒏−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 ∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
, 

where s = ab, t = bc∈ 𝐸(𝐺), e = uv ∈ 𝐸(𝐺); u, v, a, b, c ∈ 𝑉(𝐺) and are distinct. 

Proof. By using the proposition if u∈ V(G) then 𝑑 𝐺−++          𝑢 = 𝑛 − 1  and if e∈ E(G) then 𝑑 𝐺−++          𝑒  =2(n-1)-

𝑑𝐺(u)-𝑑𝐺(v). 

Then SK1(𝑮−++       )= 
𝒅

 𝑮−++          
 𝒖 ∗𝒅

 𝑮−++          
 𝒗 

𝟐𝒖𝒗∈𝑬(𝑮−++        )  

= 
𝒅

 𝑮−++          
 𝒖 ∗𝒅

 𝑮−++          
 𝒗 

𝟐𝒖𝒗∈𝑬𝒙
+ 

𝒅
 𝑮−++          

 𝒔 ∗𝒅
(𝑮−++         ) 

 𝒕 

𝟐𝒔𝒕∈𝑬𝒚
+  

𝒅
(𝑮−++         )

 𝒖 ∗𝒅
(𝑮−++         )

 𝒆 

𝟐𝒆𝒖∈𝑬𝒛
 

 

= 
 𝒏−𝟏 ∗(𝒏−𝟏)

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟐 𝒏−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 ∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
 

= 
(𝒏−𝟏)𝟐

𝟐𝒖𝒗∈𝑬𝒙
+ 

[𝟐 𝒏−𝟏 −𝒅𝑮 𝒂 −𝒅𝑮 𝒃 ]∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒃 −𝒅𝑮 𝒄 ]

𝟐𝒔𝒕∈𝑬𝒚
+  

 𝒏−𝟏 ∗[𝟐 𝒏−𝟏 −𝒅𝑮 𝒖 −𝒅𝑮 𝒗 ]

𝟐𝒆𝒖∈𝑬𝒛
. 

Similar to above we get the following theorems: 

Theorem 6.5: Let G be a graph with n vertices and m edges. Then 

(i) SK1( 𝑮−−−       ) 

=  
 𝐂𝟐
𝐧 +𝟐𝒅𝑮 𝐮 –𝐧−𝐦+𝟏 ∗[ 𝐂𝟐

𝐧 +𝟐𝒅𝑮(𝐯)–𝐧−𝐦+𝟏] 

𝟐𝒖𝒗∈𝑬𝒙
+

 
 𝐂𝟐
𝐧 −𝐦−𝐧+𝟏+𝒅𝑮 𝐚 +𝒅𝑮 𝐛  ∗[ 𝐂𝟐

𝐧 −𝐦−𝐧+𝟏+𝒅𝑮 𝐜 +𝒅𝑮 𝐝 ]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝐂𝟐
𝐧 +𝟐𝒅𝑮 𝐮 −𝐦−𝐧+𝟏 ∗( 𝐂𝟐

𝐧 −𝐦−𝐧+𝟏+𝒅𝑮 𝐯 +𝒅𝑮 𝐰 

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w, 

a, b, c,d ∈ 𝑉(𝐺) and are distinct. 

 (ii)SK1( 𝑮−−+       ) 

=  
(𝒏−𝟏)𝟐

𝟐𝒖𝒗∈𝑬𝒙
+  

  
𝒏

𝟐
  𝐧−𝟓 −𝐦+𝟓+𝒅𝑮 𝐚 +𝒅𝑮 𝐛  ∗[(

𝒏

𝟐
)(𝐧−𝟓)−𝐦+𝟓+𝒅𝑮(𝐜)+𝒅𝑮(𝐝)]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝒏−𝟏 ∗[ 

𝒏

𝟐
  𝐧−𝟓 −𝐦+𝟓+𝒅𝑮 𝐮 +𝒅𝑮 𝐯 ]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺), e = uv ∈ 𝐸(𝐺); u, v, a, b, c,d ∈ 𝑉(𝐺) and are 

distinct. 

  

(iii)SK1( 𝑮−+−       )=  
 𝐂𝟐
𝐧 +𝟐𝒅𝑮 𝐮 −𝐧−𝐦+𝟏 ∗[ 𝐂𝟐

𝐧 +𝟐𝒅𝑮 𝐯 −𝐧−𝐦+𝟏]

𝟐𝒖𝒗∈𝑬𝒙
+  

 𝟑 𝐧−𝟐 −𝒅𝑮 𝐚 −𝒅𝑮 𝐛  ∗[𝟑 𝐧−𝟐 −𝒅𝑮 𝐛 −𝒅𝑮 𝐜 ]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝐂𝟐
𝐧 +𝟐𝒅𝑮 𝐮 −𝐧−𝐦+𝟏 ∗[𝟑 𝒏−𝟐 −𝒅𝑮 𝐯 −𝒅𝑮 𝐰 ]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = bc∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w, a, b, c ∈ 𝑉(𝐺) 

and are distinct. 

(iv)SK1( 𝑮+−−       )=  
( 𝑪𝟐
𝒏 −𝒎)𝟐

𝟐𝒖𝒗∈𝑬𝒙
+  

 𝑪𝟐
𝒏 −𝐦−𝐧+𝟏+𝒅𝑮 𝐚 +𝒅𝑮 𝐛  ∗[ 𝑪𝟐

𝒏 −𝐦−𝐧+𝟏+𝒅𝑮(𝐜)+𝒅𝑮(𝐝)]

𝟐𝒔𝒕∈𝑬𝒚
+

 
 𝑪𝟐
𝒏 −𝐦 ∗[ 𝑪𝟐

𝒏 −𝐦−𝐧+𝟏+𝒅𝑮 𝐯 +𝒅𝑮 𝐰 ]

𝟐𝒆𝒖∈𝑬𝒛
,where s = ab, t = cd∈ 𝐸(𝐺),e = vw ∈ 𝐸(𝐺); v,w,a,b,c,d ∈ 𝑉(𝐺) and are 

distinct. 
IV.   CONCLUSION 

The complement of G is denoted by 𝑮 .If G has n vertices and m edges then the number of vertices of 𝑮𝒙𝒚are 

n+m. On the basis of point vertex and line vertex of generalized transformation graphs and their complements 

the SK index and SK1 index for𝑮𝒙𝒚, 𝑮𝒙𝒚     ,𝑮𝒙𝒚𝒛,𝑮𝒙𝒚𝒛      generalized transformation graphs are studied. 
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