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Abstract 

A bijective function f: V ∪ E → {1, 2, …, n+e} is called a-vertex consecutive edge magic total 

labeling of G, if f(u) + f(uv) + f(v) = k  for each edge e∈E and f(V) = {a+1, a+2, …, a+ n} for 
some a, 0 ≤ a ≤ e.  It is said to be a-vertex consecutive edge bimagic total labeling, if the above 
sum is either k1 or k2. In this paper, we investigate a-vertex consecutive edge bimagic labeling for 

the switching of )3( ≥nPn , )4( ≥nCn , ),2( ≥+ npn  ),3( ≥+ nCn  )2(12 ≥+ nnKP , ),2,(, ≥mnB mn

)4(2 ≥nPn  and )6(2 ≥nCn graphs. 
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1    Introduction 

All graphs considered in this paper are finite and undirected.  Let G = (V, E) be a graph with |V| = 
n and |E| = e.  In 1963 the notion of magic labeling was introduced by Sedlacek [5] who used the label 
values as distinct positive real numbers.  In 1970,  Kotzig and Rosa [4] defined a magic valuation of a 
graph G, as a bijection f: V ∪ E → {1, 2, …, n+e} such that f(u) + f(uv) + f(v) is a constant k for any 
edge e∈E. The concept of bimagic labeling was introduced by Baskar Babujee [1] in 2004.  A total 
edge-magic graph is called a-vertex consecutive edge magic labeling, if f(V) = {a+1, a+2, …, a+ n} 
for some a, 0 ≤ a ≤ e.   

This concept was introduced by Sugeng and Miller [6].  Further, Baskar Babujee, Vishnupriya  and 
Jagadesh [2] introduced the notion of a-vertex consecutive edge bimagic total labeling of a graph G, as 
a bijection f: V ∪ E → {1, 2, …, n+e} such that f(u) + f(uv) + f(v) = k1 or k2 where k1 and k2 are 

distinct positive integers for each edge e∈E and f(V) = {a+1, a+2, …, a+ n} for some a, 0 ≤ a ≤ e.  
For a survey on graph labeling, we refer to Gallian [3]. 
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Definition 1.1. [6]  A bijection f: V ∪ E → {1, 2, …, n+e} is called a-vertex consecutive edge magic 

total labeling of G, if f(u) + f(uv) + f(v) is a constant k  for each edge e∈E and f(V) = {a+1, a+2, …, 
a+ n} for some a, 0 ≤ a ≤ e. 

Definition 1.2. [2] A bijection f: V ∪ E → {1, 2, …, n+e} is called a-vertex consecutive edge bimagic 
total labeling of G, if f(u) + f(uv) + f(v) = k1 or k2  for each edge e∈E and f(V) = {a+1, a+2, …, a+ n} 
for some a, 0 ≤ a ≤ e.  If a = 0, then the labeling is called super edge bimagic labeling. 

Definition 1.3. [7]  A vertex switching Gv of a graph G at a vertex v∈V is obtained by removing all 
edges incident to v and adding the edges joining v to every other vertex which are not adjacent to v in 
G.  

Definition 1.4.  For a simple connected graph G the square of G is denoted by G2 and defined as the 
graph with the same vertex set as that of G and two vertices in G2 are adjacent if they are at a distance 
1 to 2 apart in G.     

In this paper, we study a-vertex consecutive edge bimagic labeling for vertex switching of some 
special families of graphs. 

2    Main Results 

Theorem 2.1.  Switching of a pendant vertex in a path graph )3(, ≥nPn admits an a-vertex 

consecutive edge bimagic total labeling with 2−= na . 

Proof:  Let vG  be the graph obtained by switching a pendant vertex v of .nPG =  Let the vertices of 

)3( ≥nPn  be }....,,,{ 21 nuuuV =  Without loss of generality let us assume that the vertex 1u is 

switched to obtain vG .  We observe that nGV v =|)(|  and ).2(2|)(| −= nGE v  In vG , 21)( EEGE v ∪=  

where }12:{ 11 −≤≤= + niuuE ii , }3:{ 12 niuuE i ≤≤= . 

We define a bijective function )}43(...,,2,1{)()(: −→∪ nGEGVf vv  as follows: 

For i = 2 to n;  when )2(mod0≡i , let
2

2)( inuf i +−=   and 

                                    when )2(mod1≡i , let
2

13
2

)( +
+−



+=

innuf i  . 

For i = 3 to n;  when )2(mod1≡i , let
2

11
2

)( 1
+

−+



−=

innuuf i  and 

                                    when )2(mod0≡i , let
2

)( 1
inuuf i −=  . 

For i = 2 to n-1; let inuuf ii −−=+ 23)( 1  and let )1(2)( 1 −= nuf . 

We claim that, 6
2

51 −



+=
nnk  and )1(42 −= nk . 

(i) For the edges in 1E , when ( )2mod1≡i  we have 
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( ) 111 6
2

5
2

1223
2

13
2

)()()( knninininnufuufuf iiii =−



+=






 +

+−+−−+






 +
+−



+=++ ++   

and when ( )2mod0≡i  

( ) .6
2

5
2

23
2

23
2

2)()()( 111 knninnininufuufuf iiii =−



+=







 +
+−



++−−+






 +−=++ ++

 
(ii) For edges in 2E , when ( )2mod1≡i  we have 

( )( ) 211 )1(4
2

13
22

11
2

12)()()( kninninnnufuufuf ii =−=






 +
+−



++







 +
−+



−+−=++   

and when ( )2mod0≡i  

( )( ) .)1(4
2

2
2

12)()()( 211 knininnufuufuf ii =−=





 +−+






 −+−=++  

Therefore, switching of a pendant vertex in a path )3(, ≥nPn  admits an a-vertex consecutive edge 

bimagic total labeling with a = n-2.              ■ 

Theorem 2.2. Simultaneous switching of both the pendant vertices in a path graph )4(, ≥nPn  admits 

an  a- vertex consecutive edge bimagic labeling with ,52 −= na  if n is even and ,83 −= na if n is odd. 

Proof:   Let G = Pn: u1, u2,…,un be a path on 4≥n vertices and let Gv
'  be the graph obtained by 

switching both the pendant vertices u1 and u2 of G.  We observe that nGV v =|)(| '  and 83)( ' −= nGE v . 

In '
vG , 4321

' )( EEEEGE v ∪∪∪=  where },22:{ 11 −≤≤= + niuuE ii },13:{ 12 −≤≤= niuuE i

}22:{3 −≤≤= niuuE in  and }.{ 14 nuuE =   

Define a bijective function )}2(4...,,2,1{)()(: −→∪ nGEGVf vv  as given below: 

Case (i):  n is even. 

 For i = 2 to n;   when ( )2mod0≡i  let ( )
2

22)( inuf i +−=   and 

                         when ( )2mod1≡i  let ( ) .
2

1
2

32)( +
++−=

innuf i  

For i = 3 to n;   when ( )2mod1≡i  let
2

11
2

)( 1
+

−−+=
innuuf i   and 

                         when ( )2mod0≡i  let .
2

32)( 1
inuuf i −−=  

For i = 2 to n-2;  when ( )2mod0≡i  let
2

2)( inuuf in −−=   and 

                        when ( )2mod1≡i  let .
2

1
2

)( +
−=

inuuf in  

For i = 2 to n-2; let inuuf ii −−=+ )32(2)( 1   and let ),2(2)( 1 −= nuf ,53)( −= nuf n

.2)( 1 −= nuuf n  



A. Amara Jothi and N. G. David 
 

186 

We claim that 15
2

81 −+=
nnk  and 1162 −= nk . 

(i) For the edges in 1E , when ( )2mod1≡i  we have 

( ) ( )( ) ( ) 111 15
2

8
2

122322
2

1
2

32)()()( knninininnufuufuf iiii =−+=





 +

+−+−−+





 +

++−=++ ++  

and when ( )2mod0≡i  

( ) ( )( ) ( ) .15
2

8
2

2
2

32322
2

22)()()( 111 knninnininufuufuf iiii =−+=





 +

++−+−−+





 +−=++ ++

 (ii) For the edges in 2E , when ( )2mod1≡i  we have 

( )( ) ( ) 211 116
2

1
2

32
2

11
2

22)()()( kninninnnufuufuf ii =−=





 +

++−+





 +

−−++−=++   

and when ( )2mod0≡i
 

( )( ) ( ) .116
2

22
2

3222)()()( 211 knininnufuufuf ii =−=





 +−+






 −−+−=++  

(iii) For the edges in 3E , when ( )2mod1≡i  we have 

( ) ( ) 2116
2

1
2

32
2

1
2

53)()()( kninninnufuufuf iinn =−=





 +

++−+





 +

−+−=++   

and when ( )2mod0≡i
 

( ) ( ) .116
2

22
2

253)()()( 2knininnufuufuf iinn =−=





 +−+






 −−+−=++  

(iv) For the edges in 4E , we have  

( )( ) ( ) ( ) .11653222)()()( 211 knnnnufuufuf nn =−=−+−+−=++  
Case (ii):  n is odd. 

 For i = 2 to n-1;  when ),2(mod0≡i  let ( )
2

24)( inuf i −−=  and 

                         when ( )2mod1≡i  let .
2

17
2

13)( +
−−

+
+=

innuf i
 

For i = 2 to n-2;   when ( )2mod1≡i  let
2

1
2

9)( +
+

−
+=

innuuf in  and 

                         when ),2(mod0≡i  let .
2

3)( inuuf in +−=
 

For i = 3 to n-2;   when ( )2mod1≡i  let .
2

1
2

7)( 1
+

+
−

=
inuuf i   

For i = 6 to n-1;            when ),2(mod0≡i  let 2
2

)( 1 −=
iuuf i

 

and let ),2(4)( 1 −= nuf ,73)( −= nuf n ,3)( 1 −= nuuf n  ,
2

7)( 41
−

+=
nnuuf ).52(2)( 4 −= nuf  
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We claim that 22
2

191 −
+

+=
nnk  and )94(22 −= nk . 

(i) For the edges in 1E , when ( )2mod1≡i  we have 

( )( ) ( ) 111 22
2

19
2

12432
2

17
2

13)()()( knninininnufuufuf iiii =−
+

+=





 +

−−++−+





 +

−−
+

+=++ ++

 and when ( )2mod0≡i  

( ) ( )( ) .22
2

19
2

27
2

1332
2

24)()()( 111 knninnininufuufuf iiii =−
+

+=





 +

−−
+

+++−+





 −−=++ ++

(ii) For the edges in 2E , when ( )2mod1≡i  we have 

( )( ) ( ) 211 942
2

17
2

13
2

1
2

724)()()( kninninnufuufuf ii =−=





 +

−−
+

++





 +

+
−

+−=++   

and when ( )2mod0≡i  

( )( ) ( ) ( ) .942
2

242
2

24)()()( 211 knininufuufuf ii =−=+





 −−+






 −+−=++

 
(iii) For the edges in 3E , when ( )2mod1≡i  we have 

( ) ( ) 2942
2

17
2

13
2

1
2

973)()()( kninninnnufuufuf iinn =−=





 +

−−
+

++





 +

+
−

++−=++
 

 and when ( )2mod0≡i  

( ) ( ) .942
2

)2(4
2

373)()()( 2knininnufuufuf iinn =−=





 −−+






 +−++−=++

 
(iv) For the edges in 4E , we have  

( )( ) ( ) ( ) ( ) ,94273324)()()( 211 knnnnufuufuf nn =−=−+−+−=++
 

( )( ) ( )( ) .22
2

19522
2

724)()()( 14411 knnnnnnufuufuf =−
+

+=−+





 −

++−=++
 

Therefore, switching of both the pendant vertices in a path Pn   admits an a-vertex consecutive edge 
bimagic labeling with a = 2n-5, if n even and with a = 3n-8, if n is odd.             ■ 

Example 1: Simultaneous switching of both the pendant vertices in a path graph 8P  is given in Figure 

1. It is a-vertex consecutive edge bimagic labeling with a = 11. 
  
 
 
 
  
 
 

Figure 1: k1 = 53, k2 = 37. 
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Theorem 2.3.  Switching of a pendant vertex having a support vertex of degree 2 in a comb graph 

)2(, ≥+ nPn  admits an a-vertex consecutive edge bimagic total labeling with )1(2 −= na . 

Proof:  Let vG  be the graph obtained by switching a pendant vertex v of .+= nPG  Let the vertices of 

)2(, ≥+ nPn be }....,,,{}...,,,{ 2121 nn vvvuuuV ∪=  Without loss of generality let us assume that vertex 

1v is switched to obtain vG .  We observe that nGV v 2|)(| =  and )1(4|)(| −= nGE v  .  In vG , 

4321)( EEEEGE v ∪∪∪= where },11:{ 11 −≤≤= + niuuE ii }2:{ 12 niuvE i ≤≤= , 

}2:{ 13 nivvE i ≤≤= and }2:{4 nivuE ii ≤≤= .  

Define a bijective function )}23(2...,,2,1{)()(: −→∪ nGEGVf vv  as follows: 

For i = 1 to n;      when ( )2mod1≡i , let inuf i +−= 12)(  and 

                  when )2(mod0≡i , let .23)( inuf i +−=  
For i = 2 to n;      when )2(mod0≡i , let invf i +−= 12)(  and 

                  when ( )2mod1≡i , let .23)( inuf i +−=  
For i = 2 to n;      when )2(mod0≡i , let inuvf i −−= 15)( 1  and 

                  when ( )2mod1≡i , let .26)( 1 inuvf i −−=  
For i = 2 to n;      when )2(mod0≡i , let invvf i −−= 26)( 1  and 

                  when ( )2mod1≡i , let .15)( 1 invvf i −−=  
For i = 1 to n-1; let ( ) .2)( 1 inuuf ii −=+  
For i = 2 to n; let ( ) 12)( +−= invuf ii and let 12)( 1 −= nvf . 
We claim that 271 −= nk  and ( )2522 −= nk . 

(i) For the edges in 1E , when ( )2mod1≡i  we have 

( ) ( )( ) ( ) 111 27123212)()()( kninininufuufuf iiii =−=++−+−++−=++ ++   

and when ( )2mod0≡i  
( ) ( )( ) ( ) .27112223)()()( 111 kninininufuufuf iiii =−=++−+−++−=++ ++  

(ii) For the edges in ,2E  when ( )2mod1≡i  we have 
( ) ( ) ( ) ( ) 211 252122612)()()( knininnufuvfvf ii =−=+−+−−+−=++   

and when ( )2mod0≡i  
( ) ( ) ( ) ( ) .252231512)()()( 211 knininnufuvfvf ii =−=+−+−−+−=++     

(iii) For the edges in ,3E when ( )2mod1≡i  we have 

( ) ( ) ( ) ( ) 211 252231512)()()( knininnvfvvfvf ii =−=+−+−−+−=++   

and when ( )2mod0≡i  
( ) ( ) ( ) ( ) .252122612)()()( 211 knininnvfvvfvf ii =−=+−+−−+−=++     
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(iv) For the edges in ,4E when ( )2mod1≡i  we have 

( ) ( )( ) ( ) 127231212)()()( kninininvfvufuf iiii =−=+−++−++−=++   

and when ( )2mod0≡i  
( ) ( )( ) ( ) .27121223)()()( 1kninininvfvufuf iiii =−=+−++−++−=++     

Therefore, switching a pendant vertex having a support vertex of degree 2 in a comb graph 

)2(, ≥+ nPn  admits an a-vertex consecutive edge bimagic total labeling with ( )12 −= na .           ■ 

Remark: If we switch any one of the non-pendant vertices in G = )2( ≥+ nPn , then the resultant graph 

becomes disconnected. 
Theorem 2.4. Switching of a vertex of degree 2 in the graph )2(,12 ≥+ nnKP  admits an a-vertex 

consecutive edge bimagic total labeling with 1−= na . 

Proof:  Let vG  be the graph obtained by switching a vertex v of degree 2 in .12 nKPG += Let the 

vertices of G be },{}...,,,{ 21 vuuuuV n ∪= .  Without loss of generality let us assume that vertex nu is 

switched to obtain vG .  We observe that 2|)(| += nGV v  and 23|)(| −= nGE v . In ,vG

4321)( EEEEGE v ∪∪∪= where }11:{1 −≤≤= niuuE i , }11:{2 −≤≤= niuuE in , 

}11:{3 −≤≤= nivuE i  and }{4 uvE = .  

Define a bijective function }4...,,2,1{)()(: nGEGVf vv →∪ as follows: 

For i = 1 to n; let inuf i +=)( .  For i = 1 to n-1; let inuuf i −+= 14)( . 

For i = 1 to n-1; let invuf i −+= 13)( .   For i = 1 to n-1; let inuuf in −=)(  and let ,)( nuf =

,2)( nvf = ,12)( += nuf n 13)( += nvuf . 

We claim that 161 += nk  and 142 += nk . 

(i) For the edges in 1E , we obtain 

( ) ( ) ( ) .1614)()()( 1knininnufuufuf ii =+=++−++=++  

(ii) For the edges in 2E , we obtain 

( ) ( ) ( ) .1412)()()( 2knininnufuufuf iinn =+=++−++=++  

(iii) For the edges in 3E , we obtain 

( ) ( ) ( ) .16132)()()( 1knininnufvufvf ii =+=++−++=++  

(iv) For the edges in 4E , we obtain 

( ) ( ) ( ) .16213)()()( 1knnnnvfuvfuf =+=+++=++  

Therefore, switching of a vertex of degree 2 in )2(,12 ≥+ nnKP  admits an a-vertex consecutive edge 

bimagic total labeling with 1−= na .                  ■ 
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Remark: If a vertex of degree more than 2 is switched in G = )2(,12 ≥+ nnKP , then the resultant graph 

becomes disconnected. 
Theorem 2.5. Switching of a pendant vertex in a bistar )2,(,, ≥mnB mn  admits an a-vertex 

consecutive edge bimagic total labeling with nma += . 

Proof:  Let vG  be the graph obtained by switching a pendant vertex v of ., mnBG =  Let the vertices of 

a bistar )2,(, ≥= mnBG mn be },{}...,,,{}...,,,{)( 2121 vuvvvuuuGV mn ∪∪=  where the vertex u is 

adjacent to niui ≤≤1,  and v is adjacent to .1, mjv j ≤≤  
 
Without loss of generality let us assume 

that vertex nu is switched to obtained vG .  We observe that 2|)(| ++= mnGV v  and 

)(2|)(| mnGE v += .  In 54321)(, EEEEEGEG vv ∪∪∪∪= where }11:{1 −≤≤= niuuE i , 

}11:{2 −≤≤= niuuE in , }1:{3 mjvvE j ≤≤= , },{4 nvuuvE = and }1:{5 mjvuE jn ≤≤= .  

Define a bijective function }2)(3...,,2,1{)()(: ++→∪ mnGEGVf vv as follows: 

For i = 1 to n; let imnuf i +++= 12)( .  For j = 1 to m; let jmnvf j +++= 1)( . 

For i = 1 to n-1; let imnuuf i −++= 1)( .  For j = 1 to m; let jmvvf j −+= 1)( . 

For i = 1 to n-1; let imnuuf in −++= 2)1(3)( . For j = 1 to m; let jmnvuf jn −++= )1(3)( . 

and let ( ) 12)( ++= mnvf , 1)( += muvf , ( )12)( ++= mnuf n , ( ) 32)( ++= mnvuf n . 

We claim that mnk 4)1(31 ++=  and )1(62 ++= mnk  

(i) For the edges in 1E , we obtain 

( ) ( ) ( ) ( ) 14131211)()()( kmnimnimnmnufuufuf ii =++=++++−+++++=++ . 

(ii) For the edges in 2E , we obtain 

( ) ( )( ) ( ) ( ) 2162121312)()()( kmnimnimnmnufuufuf nini =++=++++−+++++=++ . 

(iii) For the edges in 3E , we obtain 

( )( ) ( ) ( ) ( ) 14131112)()()( kmnjmjmnmnvfvvfvf jj =++=−++++++++=++ . 

(iv) For the edges in 4E , we obtain  

( ) ( ) ( )( ) ( ) 14131211)()()( kmnmnmmnvfuvfuf =++=+++++++=++ and

( )( ) ( )( ) ( )( ) ( ) .16123212)()()( 2kmnmnmnmnufvufvf nn =++=++++++++=++  

(v) For edges in 5E , we obtain
 
( )( ) ( ) ( ) ( ) .161)1(312)()()( 2kmnjmnjmnmnvfvufuf jjnn =++=++++−+++++=++

 
Therefore, switching of a pendant vertex in a bistar )2,(,, ≥mnB mn  admits an a-vertex consecutive 

edge bimagic total labeling with .nma +=                  ■ 

Remark: If we switch one of the non-pendant vertices in G = ),2,(, ≥mnB mn  then the resultant graph 

becomes disconnected. 
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Theorem 2.6. Switching of a vertex in a cycle )4(, ≥nCn  admits an a-vertex consecutive edge 

bimagic total labeling with 2−= na  if n is even and 3−= na  if n is odd. 

Proof: Let vG  be the graph obtained by switching a vertex v of .nCG =  Let the vertices of )4( ≥nCn

be }....,,,{ 21 nuuuV =  Without loss of generality let us assume that vertex nu is switched to obtain .vG

We observe that nGV v =|)(|  and .52|)(| −= nGE v   
In vG , 321)( EEEGE v ∪∪=  where }21:{ 11 −≤≤= + niuuE ii , }22:{2 −≤≤= niuuE in  
and }.{ 213 −−= nn uuE  A bijective function }53...,,2,1{)()(: −→∪ nGEGVf vv  is given below: 

Case (i):  n is odd. 

 For i = 1 to n-1;  when ),2(mod1≡i  let
2

132)( +
−−=

inuf i  and 

                         when ),2(mod0≡i  let .
2

3
2

1)( innuf i −−
+

+=  

For i = 2 to n-2;  when ),2(mod1≡i  let 1
2

1)( −
+

=
iuuf in  and 

                         when ),2(mod0≡i  let .
22

3)( inuuf in +
−

=  
For i = 1 to n-2; let inuuf ii +−=+ 42)( 1  and let .53)( −= nuf n   

We claim that 11
2

151 −
+

+=
nnk  and .952 −= nk  

(i) For the edges in 1E , when ),2(mod1≡i  we have 

( ) 111 11
2

15
2

13
2

142
2

132)()()( knninnininufuufuf iiii =−
+

+=





 +

−−
+

+++−+





 +

−−=++ ++

and when ( )2mod0≡i

( ) .11
2

15
2

23242
2

3
2

1)()()( 111 knninininnufuufuf iiii =−
+

+=





 +

−−++−+





 −−

+
+=++ ++  

(ii) For the edges in 2E , when ),2(mod1≡i  we have 

( ) ,95
2

1321
2

153)()()( 2knininufuufuf iinn =−=





 +

−−+





 −
+

+−=++   

and when ( )2mod0≡i  

( ) .95
2

3
2

1
22

353)()()( 2kninninnufuufuf iinn =−=





 −−

+
++






 +

−
+−=++  

Case (ii): n is even. 

 For i = 1 to n-2; when ),2(mod1≡i  let
2

132)( +
−−=

inuf i  and 

                         when ),2(mod0≡i  let .
2

2
2

)( innuf i −−+=  

For i = 2 to n-2;  when ),2(mod0≡i  let
2

2
2

)( inuuf in +−=  and 

                         when ),2(mod1≡i  let .1
2

1)( −
+

=
iuuf in
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For i = 1 to n-3; let ( ) inuuf ii +−=+ 12)( 1  and let ),1(2)( −= nuf n ,32)( 1 −=− nuf n  

,1)( 2 −=− nuf n .2)( 21 −=−− nuuf nn  

We claim that 8
2

51 −+=
nnk  and ( )3222 −= nk . 

(i) For the edges in 1E , when )2(mod1≡i  we have 

( )( ) 111 8
2

5
2

12
2

12
2

132)()()( knninnininufuufuf iiii =−+=





 +

−−+++−+





 +

−−=++ ++   

and when ( )2mod0≡i  

( )( ) .8
2

5
2

23212
2

2
2

)()()( 111 knninininnufuufuf iiii =−+=





 +

−−++−+





 −−+=++ ++  

(ii) For the edges in 2E , when )2(mod1≡i  we have 

( )( ) ( ) 2322
2

1321
2

112)()()( knininufuufuf iinn =−=





 +

−−+





 −
+

+−=++   

and when ( )2mod0≡i  

( )( ) ( ) .322
2

2
22

2
2

12)()()( 2kninninnufuufuf iinn =−=





 −−++






 +−+−=++

 
(iii) For the edges in 3E , we have  

( ) ( ) ( ) ( ) .3222132)()()( 22211 knnnnufuufuf nnnn =−=−+−+−=++ −−−−   

Therefore, switching of a vertex in a cycle ( )4, ≥nCn  admits an a-vertex consecutive edge bimagic 

total labeling with a = n-2, if n is even and a = n-3, if n is odd.             ■ 

Theorem 2.6. Switching of a pendant vertex in )3(, ≥+ nCn  admits an a-vertex consecutive edge 

bimagic total labeling with ),1(2 −= na  if n is even and ,12 −= na  if n is odd. 

Proof: Let vG  be the graph obtained by switching a pendant vertex v of .+= nCG  Let the vertices of 

)3(, ≥+ nCn be }....,,,{}...,,,{ 2121 nn vvvuuuV ∪=  Without loss of generality let us assume that vertex 

1v is switched to obtain vG .  We observe that nGV v 2|)(| =  and .34|)(| −= nGE v  In vG , 

4321)( EEEEGE v ∪∪∪=  where }11:,,{ 1111 −≤≤= + niuuuuE nii , },2:{2 nivuE ii ≤≤=  
}2:{ 13 niuvE i ≤≤=  and }.2:{ 14 nivvE i ≤≤=   

Define a bijective function }36...,,2,1{)()(: −→∪ nGEGVf vv  as follows: 

Case (i):  n is odd. 
 For i = 1 to n;  when ),2(mod1≡i  let inuf i += 2)(  and 

                          when ),2(mod0≡i  let .13)( inuf i +−=  
For i = 2 to n;   when ),2(mod1≡i  let invf i +−= 13)(  and 

                         when ),2(mod0≡i  let invf i +−= 16)(  
For i = 1 to n-1; let inuuf ii 22)( 1 −=+  and let 12)( 1 −= nuuf n  nvf 2)( 1 =  

For i = 2 to n;   when ),2(mod1≡i  let invvf i −= 5)( 1  and 
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                         when ),2(mod0≡i  let invvf i −−= 16)( 1  
For i = 2 to n; let invuf ii 212)( −+=  . 

For i = 2 to n;   when ),2(mod1≡i  let inuvf i −−= 16)( 1  and 

                         when ),2(mod0≡i  let .5)( 1 inuvf i −=  
We claim that nk 71 =  and 1102 −= nk  

(i) For the edges in 1E , when ( )2mod1≡i  we have, 

( ) ( ) ( ) 111 7221132)()()( kninininuufufuf iiii ==−+++−++=++ ++

 
and when ( )2mod0≡i  we have,  

( ) ( ) ( ) 111 7221213)()()( kninininuufufuf iiii ==−+++++−=++ ++  
and ( ) ( ) ( ) .712312)()()( 111 knnnnuufufuf nn ==−++++=++  

(ii) For the edges in 2E ,  when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 17212132)()()( kninininvufvfuf iiii ==−+++−++=++  

and when ( )2mod0≡i  we obtain, 

( ) ( ) ( ) .7212213)()()( 1kninininvufvfuf iiii ==−+++++−=++
 

(iii) For the edges in 3E , when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 211 1101622)()()( knininnuvfufvf ii =−=−−+++=++
 

and when ( )2mod0≡i  we obtain, ( ) ( ) ( ) .1105132)()()( 211 knininnuvfufvf ii =−=−++−+=++
 

(iv) For the edges in 4E ,  when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 211 1105132)()()( knininnvvfvfvf ii =−=−++−+=++
 

and when ( )2mod0≡i  we obtain, ( ) ( ) ( ) .1101622)()()( 211 knininnvvfvfvf ii =−=−−+++=++
 Case (ii):  n is even. 

 For i = 1 to n;   when ),2(mod1≡i  let inuf i +−= 12)(  and 

                           when ),2(mod0≡i  let .23)( inuf i +−=  
For i = 2 to n;   when ),2(mod1≡i  let invf i +−= 23)(  and 

                          when ),2(mod0≡i  let invf i +−= 12)(  
For i = 1 to n-1; let inuuf ii 22)( 1 −=+  and let 14)( 1 −= nuuf n  12)( 1 −= nvf  

For i = 2 to n;   when ),2(mod1≡i  let invvf i −= 5)( 1  and 

                          when ),2(mod0≡i  let invvf i −−= 16)( 1  
For i = 2 to n; let invuf ii 212)( −+=  . 

For i = 2 to n;   when ),2(mod1≡i  let inuvf i −−= 16)( 1  and 

                          when ),2(mod0≡i  let .5)( 1 inuvf i −=  
We show that 271 −= nk  and 3102 −= nk . 
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(i) For the edges in 1E , when ( )2mod1≡i  we have 

( ) ( ) ( ) 111 272212312)()()( kninininuufufuf iiii =−=−+++−++−=++ ++

 
and 

when ( )2mod0≡i  we have

( ) ( ) ( ) 111 272211223)()()( kninininuufufuf iiii =−=−++++−++−=++ ++  
and ( ) ( ) ( ) .31014242)()()( 211 knnnnuufufuf nn =−=−++−+=++  

(ii) For the edges in ,2E  when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 1272122312)()()( kninininvufvfuf iiii =−=−+++−++−=++ and 

when ( )2mod0≡i  we obtain, 

( ) ( ) ( ) .272121223)()()( 1kninininvufvfuf iiii =−=−+++−++−=++
 

(iii) For the edges in ,3E  when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 211 310161212)()()( knininnuvfufvf ii =−=−−++−+−=++
 

and when ( )2mod0≡i  we obtain

( ) ( ) ( ) .31052312)()()( 211 knininnuvfufvf ii =−=−++−+−=++
 

(iv) For the edges in ,4E  when ( )2mod1≡i  we obtain 

( ) ( ) ( ) 211 31052312)()()( knininnvvfvfvf ii =−=−++−+−=++
 

and when ( )2mod0≡i  we obtain

( ) ( ) ( ) .310161212)()()( 211 knininnvvfvfvf ii =−=−−++−+−=++
 

Therefore, switching of a pendant vertex in  )3(, ≥+ nCn  admits an a-vertex consecutive edge bimagic 

total labeling with a = 2(n-1), if n is even and a = 2n-1, if n is odd.              ■ 

Remark: If any one of the non-pendant vertices is switched in )3(, ≥+ nCn , then the graph will be 

disconnected. 

Theorem 2.7. Switching of a vertex in )6(,2 ≥nCn  admits an a-vertex consecutive edge bimagic total 

labeling with 2−= na . 

 Proof:  Let vG  be the graph obtained by switching a vertex v of .2
nCG =   Let the vertices of 

)6(2 ≥nCn be }....,,,{)( 21 nuuuGV =  Without loss of generality let us assume that vertex 1u is 

switched to obtain vG .  We observe that nGV v =|)(|  and ( )33|)(| −= nGE v  . In vG ,

4321)( EEEEGE v ∪∪∪=  where }13:{ 11 −≤≤= + niuuE ii , }23:{ 22 −≤≤= + niuuE ii  and

}24:{ 13 −≤≤= niuuE i  and }.,,{ 242324 nuuuuuuE =   

Define a bijective function }94...,,2,1{)()(: −→∪ nGEGVf vv  as given below: 

For i = 3 to n; let .2)( inuf i +−=  For i = 3 to n-1; let .234)( 1 inuuf ii −−=+   

For i = 3 to n-2; let ( ) .214)( 2 inuuf ii −−=+  For i = 4 to n-2; let inuuf i −=)( 1  and let ,)( 1 nuf =

,1)( 2 −= nuf ,1)( 3 += nuf ,2)( 32 −= nuuf ),1(2)( −= nuf n ,1)( 2 =nuuf .3)( 42 −= nuuf  
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We show that )1(61 −= nk  and 232 −= nk . 

(i) For the edges in 1E , we have 

( ) ( ) ( ) .)1(6122342)()()( 111 kninininufuufuf iiii =−=++−+−−++−=++ ++  

(ii) For the edges in 2E , we have
 ( ) ( ) ( ) .)1(6222)1(42)()()( 122 kninininufuufuf iiii =−=++−+−−++−=++ ++

 
(iii) For the edges in 3E , we have 

 ( ) ( ) ( ) .232)()()( 211 knnininufuufuf ii =−=+−++−=++
 

(iv) For the edges in 4E , we have 
 ( ) ( ) ( ) ,23211)()()( 23322 knnnnufuufuf =−=−+++−=++

 ( ) ( ) ( ) ,23231)()()( 24422 knnnnufuufuf =−=++−+−=++
 

 

Therefore, switching of a vertex in )6(,2 ≥nCn  admits an a-vertex consecutive edge bimagic total 

labeling with 2−= na .                   ■ 

Example 2: Switching of a vertex in 2
9C  is given in Figure 2. It admits an a-vertex consecutive edge 

bimagic labeling with a = 7. 
  
 
 
 
 

 

 
 

 
 
 

Figure 2: k1 = 48, k2 = 25. 

Remark: If we switch one of the vertices in )54,3(,2 ornCn = , then the graph will be disconnected. 

Theorem 2.8. Switching of a vertex of degree 2 in )4(,2 ≥nPn  admits an a-vertex consecutive edge 

bimagic total labeling with 52 −= na . 

 Proof:  Let vG  be the graph obtained by switching a vertex v of .2
nPG =  Let the vertices of 

)4(,2 ≥nPn be }....,,,{ 21 nuuuV =  Without loss of generality let us assume that vertex 1u is switched 

to obtain vG .  We observe that nGV v =|)(|  and .83|)(| −= nGE v  In ,vG 321)( EEEGE v ∪∪=

where }12:{ 11 −≤≤= + niuuE ii , }22:{ 22 −≤≤= + niuuE ii  and }.4:{ 13 niuuE i ≤≤=    

( ) ( ) ( ) .231211)()()( 222 knnnufuufuf nn =−=−++−=++

27 
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Define a bijective function }84...,,2,1{)()(: −→∪ nGEGVf vv  as given below: 

For i = 2 to n; let .52)( inuf i +−=  For i = 2 to n-1; let .1)(2)( 1 −−=+ inuuf ii   

For i = 4 to n; let .)1(4)( 1 inuuf i −−=  For i = 2 to n-2; let )1(2)( 2 −−=+ inuuf ii   

and let .42)( 1 −= nuf   

We claim that )53(21 −= nk  and 1382 −= nk . 

(i) For the edges in 1E , we have  

( ) ( ) ( ) .)53(21521)(252)()()( 111 kninininufuufuf iiii =−=++−+−−++−=++ ++

 (ii) For the edges in 2E , we have  

( ) ( ) ( ) .)53(2252)1(252)()()( 122 kninininufuufuf iiii =−=++−+−−++−=++ ++  
(iii) For the edges in 3E , we have  

( ) ( ) ( ) .13852)1(442)()()( 211 knininnufuufuf ii =−=+−+−−+−=++
 

Therefore, switching of a vertex of degree 2 in )4(,2 ≥nPn  admits an a-vertex consecutive edge 

bimagic total labeling with 52 −= na .                 ■ 
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