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INTRODUCTION

As in any branch of Mathematics the am is how to get new
mathemati cal structure using the existing ones. Analogously
in this paper. We introduce new graphs by using minimum
dominating sets, switching and partial switching. Switched
graphs are a natural extension to ordinaty graphs and a n atural
abstract doman for epresenting concert problems. Many
famous graphs are obtained by switching, for exanple,
Shrikhande graph is obtained by switching Clebsch graph with
respect to some vertices. Also Change graphs which is
obtained from tri angular graph of order 28; that is T(8). We
introduce the concept of partial switching of a graph,
characterization of switched graphs are obtained. We also
obtain some results on switched graphs and the relation
between partial switching and switching on graphs. In (36)
switching is defin ed as follows:

Let G=(V, E) bea gmph, for a given partition 6= (V;, V,) of
aset V we define the switched graph S(G,) =(V, E,), where &
={H, V-H} by setting E;= E;;U((V; x ;) —E;p) U ((V2 x
Vi) = E31) U By, where B =E N (V; x V). Somdime we
denote to th e switchedgraph S G,) by Sy(G).

IfA (G)is adjacency of G then we can write a matrix in block
form

A(G) = (All AlzJ
4, 4,
W ith block determin ed by a partition o,

A J,,—A
A(G,) = ( 11 12 12]
J21 _AZI Azz
Where J;is |Vj| X|Vj| matrix whose entries are equal to one.

Definition 1.1. A partitionc = (V;, V,) ofthe vertexset Vofa
regular graph G is caled equitable partition of G, if for any
pair (I,j) € {1,2} and any vetex ve V; the number m; = |G
(v) NV; | depends only on (i,j) (where G(v) in G adjacent to
v). In this paper we study the switching of sone graphs with
respect to some subset, patticularly do minating set.

Definition 1.2. Let G = (V, E) be a greph. For a given
partition ¢ = (V;, ;) of aset V. We define the partia
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switching graph S,(G,) = (EZ) where EZ=(V; x Vj) -
El IU(VZ X Vz)f EZ UE]z, where EJ —-E ﬁ(VlXVJ)

Example 1.1. With respect to the lebelling ofthe following
fgure 1, we can find the switching and partial switching with

respect to the partition o =({25}, {1, 3, 4}).
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Figure 1

Elementary Results: Observation 2.1 Let G be agraph 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 .

Thatis

$1(G) =Syu(G)

Observation 2.2. Switching of any graph with respect to the
whole vettex set V (G)is isomarphic to the original graph.

Thisis
Sv(6)(G)=G.

Observation 2.3. Switching successively with respect to H;
and H, is the same as switching with respect to the sy mnetric

difference H;A Hp,

Where HIAH, =H;UH, /H;"H,. That is

Sz Gni (G))= Suia w2 (G)

Example2.4. LetG = Cs as in Figure 2 and Hy = {2,5} and

H, ={1}. Then Sy, (G) is the switching with respect to H; is
shown in Figure 2.
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Figure 2

Now s witching the resulting graph with respect to H, we
get Sz (Sui1(G)) which is equal to Syian2(G) as shown in

2 1 & 2 L 3

(R

Salsafen  Smael
Figure 3

Theorem2.5. Let G =K, be aconplete graph. For any vertex
ve V(G), Sy} (K) =K, UK,.

Proof. Let K, be a conplete graph with p vettices with the
vertex set V(G) with the cardinality p. Let v be any vertex in
the conmplete graph and we make a switching of K, with
respect to {v} such that the partition = ({v}, V- {v}). All
the edges between the {v} and V- {v} beconme non edges.
That is {v} is isolated in switched graph that is K;. On the
other hand every edges in <{u}, V — {v} > will be as it is.
Since w e have (p — 1) vertices in ({0}, V- {v}) and also edge
vertex is joined to all the other vertices that is K, ;. Hence

Sy K= KU K,.
Corollary2 6. For any graph K, wehave,y (S, (Kp)) =2

Observation 2.7. Sy (W) = G4, where His a minimum
do minating set, and so we have,

YSu(W ) =1 +[(p-1)3].

MAIN RESULTS

Proposition3.1. Forany graph G=(V,E) and H < V with
o =(V1, V2), §,(G)=Su(G) -

Proof. Let S, (G) and Sy(G) be two graphs with the
same vettices.

Sy (G) replaces all the edges between V; and V, with non-
edge and vice vesa. By taking complement o f G = (V,E) with
respectto ¢ .

S, (G) replaces all edges and non edges betweenV, and V,
and vice versa to become as original graph. But edge which

lies conpletely inside V; will be replaced by non-edge and
non-edge by edge and also the same o f V,. Also forthe graph

S (G) ,we get the same.
Corollary 3 2. For any self conplementary graph,

v5,(G)=18(G) 9.
Example 3.3. C;, Cs and Paley graph.

Theorem 3.4. Let G be a graph oforder p, with H < V(G), |H|
=m Then Gis complete bipartite graph K, , if and only if'S

((3).. 18 an emntv oranh or tatallv dicconnected omnh
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Proof. IfG =K, , and H < V (G), [H| = m, then the S(K,,,,) is
totally disconnected. If G is conplete bipartite graph K,
then the switching with respect to any ofits partite set is totally
disconnedted graph. Conversely, suppose G is a graph of order
mand H ¢ V(G),H = m. We prove that G is conplete
bipattite graph. Since the switching with respect to H is totally
disconneded, so that H and V — H are independent on S(G)y
and every element on edge is adjacent with every element in V
—H, implies Gis bipattite graph.

Theorem 3.5. Let G be a graph. Then the partial switching of
aswitching graph with respect to some subs et H is isomorphic
to thecomplement o fa graph G. That is

S,SG)G = .

Proof. Fromthe definition o f'switching and partial switching.
It is clear that the vertices in S,(S(S)y)y are the same in G .
We prove that the graphs have the same edges. So we can
make a partition for the edges as E;;, E;, and E,, where E;; is
as the same indefinition o fswitching graph . In the rst
switching every edge in E;; and E,, will be the same and we
replace every edge by non-edge and vice versa. In the graph
S(SG )y we get every edge in Ey, E;, and E, replaced edge
by non-edge and vice versa, that is any two vertices in
S$SEG)wu ae adjacent if they are non adjacent in G.

Therefore, G = S,(SG)y)

Theorem 3.6. The partial switching of K,
one of thepartite set is a compl ete graph K.

with respect to

Proof. Let G=(V,D,, D,) beaconplete bipartite graph. We
prove the theorem by contradiction. Let S,(G)D; be the partial
switching of G with respect to the partite set D;. Suppose
S(G)D; is not conplete then there exists a least two points
say u and v are not adjacent, that is u, v & E(S,(G)Dy). i.e.
(,v) ¢E;(G)and this contradids our assunption that G is not
ocomplete. Hence G is conplete. Similarly with the partite set

D,.

Corollary 3.7. The graph G is conpleteifand only if G is the
partial switching of switching of conmplete bipartite graph.

Switched Neighbourhood G raphs: A subset S of V(G)is a
neighbourhood set of Gif G =U,.«N(v)), where (N(v)) is the
subgraph of G induced by N[v[. The neighbouthood number
1(G) of G is the minimum cardinality of a neighbourhood set
of G. A subset set S of Vis called global neighbourhood set of

the graph G if it is neighbouthood for both G and G'. For
nmoredetails we refer 40.

Theorem 4.1. Let D be a neighbourhood set of a graph G.
Then D is also a neighbourhood set of S(G)p if and onlyifD is
global.

Proof. To prove that D s also a neigh bourhood of S G)p, we
prove that S(G)p = U,np(N(v)), The edges on S(G) either
belongs to E;;, E;, or ;. Let D be a global neigh bourhood set
of Gi.e.; G =(N(v)) and aso G =U,p(N(@)), Every edge in
E;; and E, will be covered by D. (since D is neigh bourhood
set of G). Similarly every edge inside E;, is covered by D

(since D is neighbourhood of G ) Hence every edgeon S(G)p

will be covered by D. That is, D is a neighbourhood set of
S(Gp.

Theorem 4.2. For any graph G, n(S,(G)D) =1ifand onlyif
oneo fthe following conditionis satisfi ed:

e (D) contains an isolated vertex adjacent to every vertex in (V —
D);
e (V-D) contains an isolated vertex adjacentto every vertexin D.

Proof. Suppose that n(S,(G)D) = 1 and any one ofthe above

condition is not satisfied. Then either both (D) and (V -D)
have no isolated vertex for every isolated vertex adjacent to

every vertex in D and D and vice versa. Thus in any case A
(SpG)p) <n -2 and hence M(S,(G)D) > 2 this contradi cts.
Conversely, suppose the two conditions are satisfied. Then
cleady there exists a vertex of degree (n-1) which covers all
the edges in (S,(G)p). Hence (S,(G)p) =1.

Theorem 4.3. For any independ ent neighbourhood set D ofa
graph G.n(G) = (SG)p)-

Proof. Let G be a graph and D be a neighbouthood set of G,
and vbeavertexin 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 some element in V. That is D is
global neighbourhood set Hr G. Henceby Theorem (3.5)

n(G) = n(S(G)p).
SOME SWITCHEDGRAPHS

Some switched graphs with mspect to the mininum
do minating sets are not isomorphi c.

1 ] 9
by |
2 2.
. ‘\\ ks
3 . 4 1 ; \
> Gy 8
! (61.2.11
Figure 4

Example 5.1: Some switched graphs for example if we
suppose G = Cs, as labelled in the figure 5, with the mini mum

domnating sets {1,4}, 2,4}, {25}, {13} and {3,5} are
isono rphic.

Example5.2.
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Switching with respect to {2,5} we have switching graph and
partial switching as in figure 6.

2 5 2
1 N i
. N\
4
S(Cs) : ﬂ(C.',)
Figure 6

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

Figure 7

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

LZ,J
Cs k % '-'|'.I|:'h_|

Figure 8

Switching with respectto {2, 4} wehave switching graph and
partial switching as in figure 9.

IRV

5
FCs) $H(Cy)

Figure 9

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

3 5 3

R

1 2 3 4
i Splls)

Figure 10

Let G =(V,E) be agraph for given partition c = (V;, V,) of
set V. We define the various partial switching graphs as
follows:

(1). The partial switching Sp,(G,) = (V, E'), with = E’'=
EllU E]2 U ((\/2 X Vz)—Ezz, (Where El] -E ﬁ(Vl X \/J)

Example 5.3. Let G be a graphs in Figure 112, and th e partial
switched graph with respect to o= {1,5}

it
> o2 ;
s
'1 &4 4 :L"_!‘-__\_l
2 3
':F'r & 'I:"."'_':'-?-I:I

Figure 11

The partial switching S, (Go)= (V; E2?),with E?* =E; U
Ezzu (\/1 X VZ)_E12)’ W}EreEij =E N (Vl X \/_l)

Example 5.4. Let G be a graph as in Figure 12, the partia
switched graph with respedto o ={1,5}

1
1 5
5 2
4
4 3 2 3
6 5e2(G)
Figure 12

Thepartid switching E”% =(V. EP3), with EP* =E,0Epu

(Vi xV) — Eyy), where E; =E N (V;x V)).

Exanple 5.5. LetG be a graph as in Figure 24, the partial switched
graph with respectto = {15}

G FnlG)

Figure 13

The partial switching £ ”*
Vv, v

=(V.E), with EP* =E, ;U ((V,x

(Vo x V)= Ey), where E; =E N (V; x V).
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Exanple 5.6. Let G be a graph asin Figure 13,the partid switched
graph with respect toc {1,5}

L l
\\ )
5 2
4 3 3 2\4
¢ e S
Figure 14

The partial switching E”* =(V EP*), wih EP* =E 0 ((V, x
V) v

(V2 x V) —E,), where E; =En (V, x V).

Exanple 5.7. Let G be a graph asin Figure 15,the partid switched
graph with respect toc = {1,5}

1
2
5 1\&
4 5, 7 4
3
G 540
Figure 15

The partial swiching E::ﬁ = (V’E§5 ), with Eﬁ" =E,u ((V;x
V) v

(V,xV,) = Ey), where Ej =E N (V; xV)).

Exanple 5.8. Let G be a graph asin Figure 16,the partid switched
graph with respect toc = {1,5}

A1
i T N
W
R
‘ xxb
- 2 el £
4 i F T,
£ _ i)
Figure 16

The partial switching E.’ = (V. E.7), with EJ" =(V, xV)) -

Ej ju(VyxVy)) U (V) x V)= Ey, where E; =En (V;x V).
Exanple 5.9. Let G be a graph as in Figure 17,the pattiei switched
graph with respect toc = {1,5}

n
: T "y 7 1 . ‘-..
e l e s 47w

Theorem5.10. Forany graphG =(V, E) and H < V(G),
SuSu(G) =G

Proof Any elgein V(G) € E,, will be nm-edge and non edge will
be edge. The otheredges are samein E,; and E,, in (Sy(G)).

Again in Sy(Sy(G)) any edgein V(G) €E , willbe nm edge and vice
versa. And the other edges are same in E,; and E, which is
isonorphic toG.

That is SSy(G)) =G

Exanple5.11.
b I
g:  gAl 3y
e W7
5 Tig ¥ "
. i
1 .I"-I E'J 4 —_ 4;
5" Wil g ol o!.":u"_r.-'jrl.i':?-'
S, 2 4 L
Figure 18 b

Theorem 512. Let G be agraph G = KUK, Ther Sy;(K, UK )=
Ko

Proof. Obviously switching with respect toK, every vertex in Kwil

be adjacent to the single point K, in the swiched grgph of
SkiK,UK)). TherePre, Sy, K, UK =K, ;.

Exanple5.13.

¥, e
E 'Il-,__xl é*”. k"‘w'l
l:r' .?ﬂ'f:.-l"l" L)

Figure 19

Theorem 5.14. Let G =2K,,and S < G for any subset S in any copy
ofK,, such that |[H|=1. Then S;;2K)—- K ;UK.

Proof. Let G=2 K, wih |H =1. Switching 2K, with respect to H is
equivalent tothe graph which can beobtaned by ddeting one point

from2K, andjoining this point to all te vertices of the second copy.
That is

SH(ZKr) - Kr-lu Kﬁl‘

ExampleS.15.

1 0
E
P P
tl ﬁ I|I. ':l::'w._l ? |-_|l':ill|'l l'._. -\_.._ -
i, TR LA
i FA
L L5 Sy
g 1 g — 4
Figure 20a

Let H| =1, thex switching wih respectto {1}, we get
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L
5 2
a9 2
Ka Ke
Figure 20b

That is
S{1} (KUKs) =Ko K.

Corollary 5.16. Let G = 2K, be a graph. Then y(Su(2K,) =
nSuK,).

Theorem 5.17. Let G =mK, and H is any subset of any copy K,
suchthat [H|=t. Then Sy(mK,) =K, uH +(m-1)K)).

Proof. Let G = mK, bea graph with [H| =t. Switching mK, with
respect to H is equivalent to the graph which can be obtained by
deleting edges between points inside H and V— H fromone copy and

joining these points to all the vertices of the remaining (m — 1) K,. So
we getthegraph K .U (H +(m—-1) K).

Hence

Sy(mK) =K, U H+ (m-1)K))

Corollary5.18. Let Gbea graph. Then y(Sy(mK,)) =n (Sy(mK,))).

Theorem 5.19. Let H = (V,E) and G = mH such that S < V (H), for
any oopy then, S¢(G) =(V-H)u (9+ (m1) H).

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

deleting the edges between S and V-S in me copy of H and joining
every vetex of H to every vertex ofthe remaining copies. Thatis
S4(G) =(V-H)u (§+ (mr1)H).

Corollary 5.20. Let H =(V, E) and G =mH such that S < V(H). Then
Y(S(G)) <K V-S) .
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