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INTRODUCTION 

 
As in any branch o f Mathemati cs the ai m is how to get new 
mathemati cal structure using the existing ones.  Analogously 
in this paper. We introduce new graphs by using minimu m 
do minating sets, switching and partial switching. Switched 

graphs are a natural ext ension to ordinary graphs and a n atural 
abstract do main for representing concert problems.  Many 
famous graphs are obt ained by  switching, for example, 
Shrikhande graph is obtained by switching Clebsch graph with 
respect to some vertices.  Also Change graphs  which is 
obtained from tri angular graph o f order 28; that is T(8) .  We 
introduce the concept of partial switching o f a graph, 
characterization of switched graphs are obtained .  We also 

obtain some results on switched graphs and the relation 
between partial s witching and switching on graphs.  In (36) 
switching is defin ed as follows: 

 
Let G = (V, E)  be a graph, fo r a given partition  = (V1, V2) of 

a set V we define the switch ed graph S(G) = (V, E), where  
= {H, V – H} by setting E =  E11 ((V1 x V2) – E12)  ((V2 x 
V1) – E21)  E22, where Eij = E  (Vi x Vj) .  So meti mes we 

denote to th e switch ed g raph S (G) by SH(G). 
 
 

 
If A (G) is adj acen cy of G then we can write a matrix in block  
fo rm:  
 

A(G) = 








2221

1211

AA

AA

 
 

With  block determin ed by a partition , 
 

A(G)  =   












222121

121211

AAJ

AJA
 

Where  Jij is |Vi| X |Vj| matri x whose entries are equal to  one.  
 
Definition 1.1. A partition =  (V1, V2) o f the vertex set V o f a 
regular graph G is called equitable partition o f G , i f for any  

pair (I, j)  {1,2} and any vertex   Vi  the number mij = |G 
() Vj | depends only on (i,j) (where G(v) in G adjacent to  

) . In this paper we study the switching of so me graphs with  
respect to so me subset, particularly do minating set.  
 

Definition 1.2. Let G = (V, E ) be  a g raph.  For a given  
partition  = (V1, V2) of a set V.  We defin e the partial  
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switching graph  Sp(G)  = ( pE ) where  pE = (V1 x V1) –  

E11 (V2 x V2) – E22  E12,  where Eij –  E  (Vi xVj). 
 
Example 1 .1. With resp ect to the lebelling o f th e following 
figure 1 , we can find  the switching and partial switching with 

respect to the partition   = ({2 ,5 }, {1,  3, 4}). 
 

 
Fig ure 1 

 
Elementary Results: Observation 2.1 Let G be a graph and H  

is a subset of V (G).  then the switching of a graph with respect 
to H is the same  as switching of G with respect to V (G) – H = 

H  . 
 

 
Th at is  
 

SH (G) = SV-H (G) 
 
Observatio n 2 .2.  Switching of any g raph  with respect to the 
whole vertex set V (G) is isomorphic to the  original g raph .  
 
This is  
 
SV(G) (G)  G . 
 
Observatio n 2.3.  Switching successively with respect to H1 
and H2 is the same as switching with respect to the sy mmet ric 

difference  H1 H2, 
 

Where H1 H2 = H1 H2 / H1 H2.  That  is 
 
SH2 (SH1 (G )) = SH1 H2 (G).  
 
Example 2.4.  L et G = C5 as in Figure 2  and  H1 = {2 ,5} and  
 
H2 = {1 }.  Then SH1  (G) is the switching with respect to H1 is 

shown in Figure 2.  

 
 

Fig ure  2 

 
Now s witching the res ulting g raph wit h respect to H2 we 

get SH2 (SH1(G)) which is equal to SH1H2(G) as shown in 
Figure 3.  

 
 

Figure 3 

 
Theorem 2.5. Let G = Kp be a complete graph .  Fo r any vertex  
 
 V(G), S{} (Kp)   K1 Kp. 

 
Proof. Let Kp be a co mpl ete graph with p v ertices with the 

vertex  set V(G) with the cardinality p.  Let   be any vertex in  
the complete graph and  we make a switching o f Kp with  
respect to {} such that the partition   = ({}, V – {}).  All  

the edges b etween the {} and  V - {} become non  edges.  
Th at is {}  is isolated in switched graph that is K1. On the 

other hand every  edges in <{}, V – {} > will be as it is.  
Since w e have (p – 1) vertic es in ({} , V - {}) and also edge 
vertex is joined to all the  other vertices that  is Kp-1. Hence 
 

S{} (Kp)   K1 Kp. 
 

Corollary 2.6.  For any graph Kp we have,  (S{} (Kp)) = 2. 
 
Observatio n 2 .7.  SH (Wp) = Cp-1,  where H is a mini mu m 
do minating set , and so we hav e,  
 

(SH (Wp)) = 1 + (p  – 1 )/3 . 

MAIN RESULTS  

Proposition 3 .1.  For any  graph G = (V, E) and H   V with 

  = (V1, V2), )(GS H  SH )(G . 

 

Proof. Let  )(GS H  and  SH )(G  be  two graphs with the 

same vertices.  
SH (G)  replaces all the edg es between V1 and V2 with non-
edge and vice v ersa .  By taking co mplement o f G = (V,E) with  

respect to  . 

)(GS H  replaces all edg es and non edges b etweenV1 and  V2 

and vice versa to beco me as original graph.  But edg e which  

lies completely inside V1 will be replaced by non-edge and  
non-edge by edge and also the same o f V2. Also fo r the graph   

S )(G  we get the same.  

 

Corollary 3.2.  For any self complementary  graph,  
 

 )(GS H  (S )(G ) . 

 

Example 3 .3. C3, C5 and Paley graph.  
 

Theorem 3.4.  Let G be a graph o f order p, with H  V(G), |H|  
= m.  Then G is co mplet e bipartite g raph Km,n  if and only i f S 
(G)H is an empty  graph or  totally disconnected  graph .  
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Proof.  If G = Km,n and H  V (G), |H| = m, then the S(Km,n ) is 
totally disconnected.  If G is complete bipartite graph Km,n, 
then the switching with respect to any of its partite set is totally 
disconnected graph.  Conversely, suppose G is a graph of order 

m and H  V(G),|H| = m.  We prove that G is compl ete 
bipartite graph.  Since the switching with respect to H is totally 
disconnected , so that H and V – H are independent on S(G)H 

and every element on edge is adjacent with every element in V 
– H, i mplies  G is  bipartite graph.  
 
Theorem 3.5 .  Let G be a graph.  Then the partial switching of 
a switching graph with respect to some subs et H is isomorphic 
to the co mplement o f a graph  G.  That  is  

 

Sp(S(G)H)H G =  . 
Proof.  From the definition o f switching and partial switching.  

It is clear that the vertices in Sp(S(S)H)H are the same in G  . 
We prove that the graphs h ave the same edg es.  So we can 

make a partition for the edges  as E11, E12 and E22 where Eij is 
as the same in definition o f switching g raph . In the first  
switching every edge in E11 and E22 will be the same and we 
replace every edge by non-edge and vice versa.  In the graph  
Sp(S(G)H)H we get every edg e in E11, E22 and E12 replaced edg e 
by non-edge and vice versa , that is any two vertices in 
Sp(S(G)H)H are adjacent i f they are non adjacent in G.  

Th erefore, G  = Sp(S(G)H)H. 
 
Theorem 3.6.  The partial switching of Km,n  with respect to 
one of the partite set is a compl ete graph Km+n. 
 

Proof.  Let G = (V, D1, D2) be a co mplete bipartite graph.  We 
prove the theorem by contradiction.  Let Sp(G)D1 be the partial 
switching of G with respect to the partite set D1. Suppose 
Sp(G)D1 is not complete then th ere exists at least two points 
say u and v are not adjacent , that is u, v  E(Sp(G)D1). i.e.: 
(u,v)  Eij(G) and this contradi cts our assu mption that G is not 

co mplet e.  Hence G is co mpl ete.  Similarly with the partite set 
D2. 
 

Corollary 3.7.  The graph G is co mplete i f and only if G is the 
partial switching of switching  of complete bipartite g raph .  
 
Switched Neighbourhoo d G raphs: A subset  S of V (G) is a 
neighbourhood set o f G i f G = USN(v) , where N(v)  is the 
subgraph o f G indu ced by N[v[. Th e neighbourhood number  

(G) o f G is  the minimu m cardinality of a neighbourhood set 
of G .  A subset set S of V is called global neighbourhood set of 

the graph G if it is neighbourhood fo r both G  and G . For 

more details we refer 40 . 
 
Theorem 4.1.  Let D be a neighbourhood s et of a g raph G.  
Th en D is also a neighbourhood set of S(G)D if and onlyif D is 
global.  
 

Proof.  To prove that D s also a n eigh bourhood o f S(G)D, w e 
prove  that  S(G)D  = UDN(v) , Th e edges on S(G) either 
belongs to E11, E12 or E22. Let D be a global neigh bourhood set 

of G i .e.; G = N(v)  and also G = UDN(v) , Every edge in 
E11 and E22 will be covered by D.  (since D is neigh bourhood 
set of G). Simil arly every edge inside E12 is covered by D 

(since D is n eighbourhood of G  ) Hence ev ery edge on  S(G)D 

will be covered by D.  Th at is, D is a neighbourhood set of 
S(G)D . 
 
Theorem 4.2.  For any graph G,  (Sp(G)D) = 1 i f and only i f 

one o f the following condition is satisfi ed: 
 
 D contains an isolated vertex adjacent to every vertex in (V – 

D); 
 V -D  cont ains an isolated vertex adjacent to every vertex in D. 

 

Proof. Suppose that  (Sp(G)D) = 1 and any one o f th e above  

condition is not satisfied .  Then either both D  and V -D  
have no isolated  vertex fo r every isolated vertex adj acent to 

every vertex in D and D and vice versa.  Thus in any case  
(Sp(G)D) n -2  and hence (Sp(G)D)  2 this contradi cts.  
Conversely, suppose the two conditions are satisfied.  Th en  
clearly there exists a vertex of d egree (n-1) which cov ers all  

the edg es  in  (Sp(G)D). Hence (Sp(G)D) =1. 
 

Theorem 4.3.  For any independ ent neighbourhood s et D o f a 
graph G. (G) =  (S(G)D). 
 

Proof.  Let G be a graph and D be a neighbourhood set of G, 
and v b e a v ertex in D then all the points N(v) are in (V – D), 

since D is independent neighbourhood set.  So every element  
in (V – D)  is adjacent to so me element in V.  That is D is  
global neighbourhood set fo r G.  Hence by  Theorem (3 .5) 
 

(G) =   (S(G)D). 
 

SOME SWITCHED GRAPHS 
 
Some switched  graphs with respect to the mini mu m 
do minating sets  are not  isomorphi c.  
 

 
Figure 4 

 
Example 5 .1: So me switched  graphs for example  if we 
suppose G = C5, as lab elled in the figure 5 , with the mini mu m 

do minating sets {1,4}, {2 ,4}, {2,5}, {1,3 } and {3 ,5} are 
isomo rphic.  

 
Example 5 .2.  
 

 
 

Figure 5 
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Switching with respect to {2,5} we have switching graph and 
partial switching as in  figure 6. 
 

 
Fig ure  6 

 

Switching with respect to {1,4} we have switching graph and 
partial switching as in  figure 7. 
 

 
Fig ure  7 

 

Switching with respect to {1,3} we have switching graph and 
partial switching as in  figure 8 
 

 
 

Fig ure 8 
 

Switching with resp ect to {2, 4} w e have switching graph and 
partial switching as in  figure 9.  
 

 
 

Fig ure 9 

 
Switching with respect to {3,  5}we have switching graph and 
partial switching as in  figure 10.  
 

 
 

Fig ure 10 
 

Let G = (V, E)  be a graph for giv en partition  =  (V1, V2) of 
set V.  We defin e the  various partial switching  graphs  as  
follows: 

(1). Th e partial switching Sp1(G) = (V, 1pE ), with = 1pE = 

E11 U E12 U    ((V2  x V2) – E22, (where Eij – E   (Vi  x Vj ). 
 
Example 5.3.  Let G be a graphs in Figure 112, and th e partial  

switched graph with resp ect to   = {1 ,5} 

 
 

Fig ure  11 

 

Th e partial switching Sp2 (G) = (V1
2pE ), with 2pE  = E11 

E22   (V1 x V2) – E12), where Eij = E  (Vi x Vj). 
 
Exampl e 5.4.  Let G be a graph as in Figure 12 , the partial  

switched graph with resp ect to   = {1 , 5} 
 

 
Fig ure 12 

 

The part ial switching  3pE  = (V,
3pE ), with 3pE  = E 12 E22 

 

  (V1 x V1)  – E11), where Eij  = E  (Vi x Vj). 
 
Example 5.5.  Let G be a graph as in Figu re 24, the  partial switched 
graph with respect to   = {1,5} 
 

 
Fig ure 13 

 

 

The partial switching  4pE  = (V,
4pE ), with  4pE  = E11 ( ( V1 x 

V2)    
 

(V2 x V2) – E22), where Eij  = E  (Vi x Vj).  
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Example 5.6.  Let G be a graph as in Figu re 13, the  partial switched 

graph with respect to   {1,5} 

 

 
Fig ure 14 

 

The partial switching  5pE  = (V,
5pE ), with 5pE  = E12 ( ( V1 x 

V1)   
 

(V2 x V2) – E22), where Eij  = E  (Vi x Vj).  
 
Example 5.7.  Let G be a graph as in Figu re 15, the  partial switched 
graph with respect to   = {1,5} 
 

 
Fig ure 15 

 

The partial switching  6pE  = (V,
5pE ), with  6pE  = E 22 ( ( V1 x 

V1)   
 

  (V2 x V2) – E11), where Eij  = E  (Vi x Vj).  
 
Example 5.8.  Let G be a graph as in Figu re 16, the  partial switched 

graph with respect to   = {1,5} 

 
 

Fig ure 16 
 

The partial switching  7p
E  = (V,

7p
E ), with  7p

E  = ( V1 x V1) – 

E11 (V2 x V2)     (V1  x V2) – E12, where Eij  = E  (Vi x Vj).  
Example 5.9.  Let G be a graph as in Figu re 17, the  partial switched 

graph with respect to   = {1,5} 

 
 

Theorem 5.10.  For any graph G = (V, E) and H  V(G), 
 
SH(SH(G)) = G 
 

P roof.  Any edge in V(G)  E12 will  be non-edge and non edge will 
be edge.  The other edges are same in E11 and E22 in (SH(G)). 

Again in SH(SH(G)) any edge in V(G) E12 will  be non edge and vice 
versa.  And the other edges are same in E11 and E12, which  is 

isomorphic to G. 
 
That is  SH(SH(G)) = G 

 
Example 5.11. 

 
 

Fig ure 18 b 
 

Theorem 5.12.  Let G  be a graph G = KrK 1. Then SK1(K rK 1)  
K r+1 

 
Proof .  Obviously  switching with res pect to K 1, every vertex in Krwill 
be adjacent to the single point K 1 in the  switched graph of 

SK1(K rK1).  Therefore, SK1(K rK1)  K r+1. 
 
 
Example 5.13. 
 

 
Fig ure 19 

 

Theorem 5.14. Let G = 2K r, and S  G for any subset S in any copy 
of Kr, su ch that |H| = 1.  Then SH(2Kr) – K r-1 Kr+1. 
 
Proof .  Let G = 2 Kr with |H| = 1.  Switching 2Kr with respect to H  is 
equivalent to the graph whi ch can be obtained  by deleting one point 
from 2K r and joining this point to all the vertices of the s econd copy.  
That is   

 
SH(2Kr) – K r-1 K r+1. 
 
Example 5.15. 

 
Fig ure 20a 

 
Let  |H| =1, then switching with respect to {1}, we get  
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Figure 20b 

That  is  
 

S{1} (K 5 K5) = K4 K6. 
 

Corollary 5.16. Let G = 2Kr be a graph.  Then (SH(2Kr)) = 
(SH(2Kr)). 
 
Theorem 5.17.  Let G = mKr and H is any subset of any copy Kr, 

such that |H| = t.  Then SH(mKr) = Kr-t (H  + (m – 1) Kr). 
 
Proof.  Let G = mKr be a graph with |H | = t.  Switching mKr with 
respect to H is equivalent to the graph which can  be obtained by 

deleting edges between points inside H and V – H from one copy and 
joining these points to all the vertices of the remaining (m – 1) Kr. So 

we get the graph Kr-t ( (H + (m – 1) K r). 
 
Hence 
 
SH(mKr) = Kr-t (H  + ( m -1) Kr) 
 

Corollary 5.18. Let G be a graph.  Then (SH(mKr)) =   (SH( mKr)).  
 

Theorem 5.19. Let H = (V,E) and G = mH such that S   V (H), for 
any copy  then, SS(G) = V-H (S+ (m-1) H). 
 

Proof.  Suppose G = mH with S   V(H) where H = (V,E).  By 
switching  the graph G with respect to a set S, we obtain a graph by 

deleting the edges between S and V-S in one copy  of H and joining 
every vertex of H to every  vertex of the remaining copies. That  is  

SS(G) = V-H (S+ (m-1)H). 
 

Co rollary 5.20.  Let H = (V, E) and G = mH su ch that S   V(H). Then  
(SS(G)) V-S  +t. 
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