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Abstract------ Domination in Graph has been widely researched branch of graph theory. In a graph, a domination
set is a subset S of vertices such that every vertex is either in S or adjacent to a vertex in S . The domination
number is the number of vertices in a smallest dominating set for graph G(V, E) Sierpinski graphs are self similar

pattern and repeats itself at different scales. In this paper we have investigated the domination number of Sierpinski

Wheel graph of order n > 3.
Keywords : Domination Number, Generalised Sierpinski Graph, Wheel Graph

1.1 Introduction

The domination number in Graphs has various important application in School bus routing, computer Communication
networks, Radio Station, Land Surveying etc. The idea of dominating set in Graph came into light when the problem
in the game of chess was being arisen during 1850. The problem was, to determine minimum number of queens
which can be placed on chess board such that all the squares are either occupied by a queen or attacked by a queen. In
1962 Ore and Berge introduced the concept of domination in graph. The domination number in Graph has been

further investigated by Cockayne and Hedetniemi[12].

Sierpinski Graphs are extremely Complex-meaning we can zoom in and find the same shapes

forever. Generalised Sierpinski Graphs are kind of Sierpinski Graphs which were introduced by Klavzar and

Miltunovic in 1997[11]. They took Complete Graph K and formed Sierpinski Graph S(n,Kj). They gave
definition and iteration of Sierpinski Graph. The stage one Graph S(1,K|) is simply complete Graph, stage two
Graph S(2,K ) is formed by copying S(1,K)) Graph K times and add one edge between each pair of S(1,Kj,)-
Repeating this process they found S3,K), S(4,Kk), SG,Ky) = *- S(n,K}) - They also discussed Tower of

Hanoi Problems. The Graph of Tower of Hanoi was S(n, K 3) and it was isomorphic to Sierpinski triangle. In 2011
Gravier, Kovse and Aline introduced new Graphs known as Generalised Sierpinski Graphs[10]. They replaced

Complete Graph Ky, by any Graph. In this paper, we have taken wheel Graph Wi, Wy, Wg, We, Wy, W,

W9, Wl()' Wll , le and their Sierpinski graph.
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2 Preliminaries
2.1 GENERALISED SIERPINSKI GRAPH

Genaralised Sierpinski graph was introduced by Klavzar and Milutinovic in 1997. The Generalised Sierpinski graph

of G of dimension "n" denoted by S(n, G) is the graph with vertex set {1,2,3,------ , n}n and edge set defined by
: {u, v} is an edge if and only if there exists ie{1,2,3,------ ,n} such that :
i. u i v i if j<i

i. u, =v, and(u,,v )eE(G)
i

iii. up=vj andeZUilfj>l

In other words, if {a, v} is an edge of §(n.G), there is an edge {x. ¥} of G and a word "w" such that
U= WEY oo y and v = wyx .......x. We say that edge {a. v} is using edge {x ¥} of G. Graphs S(n.G) is can
be constructed recursively from & with the following process: S{1, &} is isomorphic to &. To construct $(n. &) for
n =1, copy & times §{n — 1, &) and add to labels of vertices in copy x of 5(n — L. &) the letter x at the beginning.
Then for any edge {x, ¥} of G, add an edge between vertex xy -+ y and vertex yax - x. For any word u of length d,
with 1 =d =n, the subgraph of §(n. &) induced by vertices with label beginning by u, is isomorphic to

5(n — d &). For a vertex x of &, we call extreme vertex x of 5(n, & the vertex with label x -~ x.

Example:-
222 233 322 3
22 23 32 33 Copy 2 Copy 3
® 4 L 4 L
Copy 2 3 1 Copy 3 >11 44 311 2
2 3 2le—e o—e¢ 34
24 42 122 133 422 4
12¢ —9 . o—943
Copy 1 Copy 4 Copy 1 Copy 4
1 4 — o o o
11 14 41 44 111 144 411 4
5(1,C4) 52.C4) 5(3.C4)

Fig 2.1 : Sicrpinski 1 cycle Graph,
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In this paper we have taken wheel graph of order 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and following the above
definition of Generalized Sierpinski graph we have drawn their Sierpinski Graph which are shown in

Table- 3.1 to 3.9.

2.2 Domination number : A dominating Set for a graph_G = (V. E} is a subset I of vertex set ¥ such that every
vertex not in I} is adjacent to at least one member of I. The domination number (&) is the number of vertices in a

smallest dominating set for .

1 e (S}
1- 6 1 S L lg -6
/ \
/ \
/ \ |
// \ 2 | 453
. ! \.
20 o5 2 \ ; 5 2.» o5
\ ,
\\ / : ’ | 3* 4
. o S
4 (a) ) 4 (b) 1 (<) (d)

Fig Z. 3 cycle Graph of order 6.
In this example, vertex set ¥(G) = {1, 2,3.4, 5. 6} and subset for Graph (a}, (&}, (¢} and (d) are {1,4]}, [2.5],
13,6}, {2, 4. 6). So its domination number ¥{&} = 2.

2.3 Wheel Graph :
The Wheel Graph W, {n = 3} is obtained from Cycle Graph €, by adding a vertex "¥' inside Cycle Graph

C,, and connecting it to every vertex in . It has n + 1 vertices and Zn edges.

1
. -
. 1 :
6
“ * /’\
. / \\\ // \\
.y /’ \\ /// A
AN
/ AN 2 Y
/ \ / Iyl
/ AN
~ A
/ \ =N 5
o » > / “
4 i
\
p N
N
//// .
‘W; W4 ‘W; 4 WE!

Fig 2.4 Wheel Graph
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3 Domination Number of Sierpinski Wheel Graph of order '
3.1 Sierpinski Wheel Graph of order 3’ i.e. 5{m, W)

Table 3.1

ISSN NO : 2249-7455

Notatio

n

Sierpinski Wheel Graph of order 3.

Dominating Set

Domination

Number
(¥ (3(m. W3]

1. | S(1LW;)

In S[1, W], the vertex Set is
V= 11,2, 3,4} Here we have taken a
subset

D = {4] = {white coloured vertex)
of

vertex set V{S(1, W3J}. D has
minimum number of cardinality which

dominates all vertices.

riS(1L.W;)) =1

2. | 5(2Wy)

Similarly, In 5{2, W3], Here we have
taken a subset
D ={All white coloured
vertices of 5(2, W3} of
vertex set V{S(2, W;11. D has
minimum number of cardinality which
dominate all vertices of
5(2,Wj) . Here total number of white
coloured vertices is 4 which is the

domination number.

y(5(2,W3)) =4
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3. | 5(3.Wy)

Again, In
5(3.W;], Here we have taken a
subset I = {All white coloured
vertices of 5(3, W) of vertex set
V{5(3, W3)]. D has minimum number
of cardinality which dominate all
vertices of 5(3, W) . Here each
5(2. W3] contains 4 white coloured
vertices. Therefore, the total number
of white coloured vertices of 5(3. W
will be 16 which is Domination

number.

¥(5(3.W;)) =16

Since the figure of 54, W3l is very large. But we can see in figure $(3, W3], it has four 5{Z, W3J and each has 4

white coloured vertices. Therefore, total number of white coloured vertices of 5{%. W5} will be 16. we have taken a

subset D ={All white coloured vertices of 5(3, W31 of vertex set W{5(3, W3)1l. Since D has minimum

number of cardinality which dominate all vertices of 5(3,Wj], therefore the domination number of 5{3, W3] will be

4 x 4 = 16 = all white coloured vertices of {3, W3}. Similarly we can find the domination number of {4, W3]. In

figure 5(4, W;) there will be four 5(3, W3] and each has 16 white coloured vertices. Therefore the domination

number of 54, W3} will be 4 % 16 = 64. Proceeding in this way the domination number of Sierpinski wheel graph

of order 3 i.e. $(m.W;]) will be (3 + 1™~ . The domination number of ${1.Wjz] to S{m.Wj;) has been tabulated in

Table- 4.1.

3.2 Sierpinski Wheel Graph of order ‘4’ i.e. §{m, ).

Table 3.2

No | Notation | Sierpinski Wheel Graph of order ‘4 Dominating Set

(y(S(m. W)

1L | S(1wy

have taken a subset

vertex} of

minimum number of

In 5(1, W], the vertex Set is
V=112 3.4 5} Here we

D = {5} = {white coloured ?{S“LW‘!:]} =1

vertex set V{S{1, W3J]. D has
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cardinality which dominate all

vertices.

11

2. | S(2 Wy

5

&

34

33

Similarly, In
5(2,W,), Here we have
taken a subset
D =TAll white coloured
vertices of (2, W1 of
vertex set
V{S{Z, Wg!1. D has minimum
number of cardinality which
dominate all vertices of
S{Z, W, . Here each 5(1, W,]
contains 1 white coloured
vertex. Therefore.The total
number of white coloured
vertices of §(2, W) will be 5
which is the domination

number.

y(sizwy))=5

3. | 5(3. W)

Again, In
(3. W), Here we are taking
a subset
D — [All white colourod
wveortices of S(2, W, )1 of
vertex set
V{5(3,W,1). D has minimum
number of cardinality which
dominate all vertices of
5(3. W) . Here each 5{Z, W)
contains 5 white coloured
vertices. Therefore, the total
number of white coloured
vertices of 5(3, W) will be 25
which is the Domination

number.

y(8(3.Wy)) = 25

Since the figure of 5(4, W) is very large. But we can see in figure 5{3, WyJ, it has five 5(2, W,] and each has 5

white coloured vertices. Therefore, total number of white coloured vertices of 5{3, Wy} will be 25. we have taken a
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subset D ={All white coleured vertices of 5(3, WyJ} of vertex set V{5(3, WyJ)}. Since D has minimum
number of cardinality which dominate all vertices of S{3,W,J, therefore the domination number of $(3, W] will be
5 5 = 25 = all white coloured vertices of 53, Wy, Similarly we can find the domination number of 5{4, Wyl In
figure 5(4, W) there will be five 5(3, Wy] and each has 25 white coloured vertices. Therefore the domination
number of 5(4, Wyl will be 5 x 25 = 125. Proceeding in this way the domination number of Sierpinski wheel
graph of order 4 i.e. S{m,Wy] will be {4+ 13™~1 .The domination number of ${1,W,) to 5{m,W,] has been
tabulated in Table- 4.1.
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3.3 Sierpinski Wheel Graph of order ‘5’ i.e. 5[m, W ;).

Table 3.3

ISSN NO : 2249-7455

Notation

Sierpinski Wheel Graph of order ‘5’

Dominating set

(y(S(m. Ws))

1. | 5(Lwsg)

In {1, W], the vertex Set is
¥V =11,2 3,4 5 6}. Here we have
taken a subset
D =16} = {white coloured vertex)
of
vertex set V{5{1, Wg)1. D has minimum
number of cardinality which dominate

all vertices.

yisiLw:)) =1

2. | S Wy

Similarly,In
5(2,W;), Here we have taken a
subset D = [All white coloured
vertices of 5(2, Wg) ]
of
vertex set VIS(Z, Wz 1. D has
minimum number of cardinality
which dominates all vertices of
S{Z,W:) . Here each 5(1, W:_
contains 1 white coloured vertex.
Therefore.The total number of white
coloured vertices of 5(2, W3 will be 6

which is the domination number.

y(s2w)) =6
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3. | $(3.Ws)

Again, In
5(3.W;), Here we have taken a

All white coloured } f

subset D = ngr—ticss of 503, W;)

vertex set V{5(3, W)L D has
minimum number of cardinality
which dominate all vertices of
S(3,.Wg) . Here each 5(2, Wg.
contains 6 white coloured vertices.
Therefore, the total number of white

coloured vertices of 5(3, Wz will be

36 which is the Domination number.

y(s3.w:)) =36

Since the figure of 5(4,Wg] is very large. But we can see in figure S{3. Wz, it has six $(2, W) and each has 6

white coloured vertices. Therefore, total number of white coloured vertices of 5(3. Wz} will be 36. we have taken a

subset D ={All white colowred vertices of 8(3, W)l of vertex set FI{S(3, W5)1. Since D has minimum

number of cardinality which dominates all vertices of 5{(3, W), therefore the domination number of 5(3, W] will be

6 > 6 = 36 = all white coloured vertices of ${3, W;]. Similarly we can find the domination number of 5(4, WsJ. In

figure {4, W;] there will be six 5{3, W) and each has 36 white coloured vertices. Therefore the domination number

of 5(4, W) will be 6= 36 = 216. Proceeding in this way the domination number of Sierpinski wheel graph of

order 5 i.e. Slm,W;5] will be 5+ ‘]_:]"""‘l .The domination number of 5{1,Wz) to 5(m, WsJ has been tabulated in

Table- 4.1.

3.4 Sierpinski Wheel Graph of order ‘6’ i.e. 5{m, W ).

Table-3.4
S.
N Notation Sierpinski Wheel Graph of order ‘6 Dominating set (pE(m. W)
o.
f—— o In S{1, W], the vertex Set s
A “Wel,
y / \ / V= 1{1,2,3.4 5,6, T} Here we have taken
/ \
, / \\ / a subset y{.‘i‘ ':L WE:]} -
1. | S{1.W;3) / ¢! i D = {7} = {white coloured vertex)
// ?
7 of
///
//’ vertex set VIS{1, W 1. B has minimum
3 number of cardinality which dominate all vertices.
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2. | 5(2.Wy)

Similarly,In
sz, WE.:], Here we have taken a subset

_ (Al white coloured 1?91'&::'0:}

b= of S(2.W,)
of
vertex set V{S(Z, W] D has minimum

number of cardinality which dominate all

vertices of
S{2, W) . Here each 5{1, W] contains 1
white coloured vertex. Therefore.The total
number of white coloured vertices of 5(2, W]

will be 7 which is the domination number.

visew))=7

25

3. | 53.Wy)

Again, In
503, WE,], Here we have taken a subset

D= IAH white rnlnm‘ed} ]
~lvertices of S(3, W) °

vertex set V{5(3. W)L D has minimum
number of cardinality which dominate all
vertices of 5{3, W] . Here each 5(2, W]

contains 4 white coloured vertices. Therefore,

the total number of white coloured vertices of
503, W will be 49 which is the Domination

number.

yis@ wgl) = 49

Since the figure of %{4, W] is very large. But we can see in figure 5{3. W, it has seven (2. W) and each has 7

white coloured vertices. Therefore, total number of white coloured vertices of 5(3, W) will be 49. we have taken a

subset D ={All white coloured vertices of 5(3, W)} of vertex set V{5(3,Wg)]. Since D has minimum

number of cardinality which dominates all vertices of 5{3, W, therefore the domination number of ${3, W] will be

7 % 7 = 49 = all white coloured vertices of (3, W]. Similarly we can find the domination number of 5{4, WgJ. In

figure §(4, W) there will be seven 5{3, W) and each has 49 white coloured vertices. Therefore the domination

number of 5(4,Wg] will be 7 x 49 = 343. Proceeding in this way the domination number of Sierpinski wheel
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graph of order 6 i.e. S{m,Wg] will be {6+ 1™~ .The domination number of ${1, W) to 5{m, W] has been

tabulated in Table- 4.1.

3.5 Sierpinski Wheel Graph of order ‘7’ i.e. 5, W~

Table-3.5

Notatio

n

N Sierpinski Wheel Graph of order ‘7’

Dominating set

(y(Sim. Wq))

1. | S(LWy)

‘.‘479

In 51, W;), the vertex Set is
¥V="112345,6.7. 8 Here we
have taken a subset

D = {8} = {white coloured vertd
of

vertex set V{S(1, Wy}]. D has
minimum number of cardinality

which dominate all vertices.

y(saw;)) =1

2. | S@E.Wy)

Similarly,In
S(Z,W;], Here we have taken a

subset

IAH white rnlnwed} ¢
vertices of 5(2, Wy) 0

vertex set
V{S(2, W;]1. D has minimum
number of cardinality which
dominates all vertices of
S(2, W) . Here each S(1,W5)
contains 1 white coloured vertex.
Therefore.The total number of
white coloured vertices of
502, w7 will be 8 which is the

domination number.

y(s2.w;)) = 8

Volume 8, Issue IX, SEPTEMBER/2018

Page No:1234



International Journal of Management, Technology And Engineering

ISSN NO : 2249-7455

5(3.W;)

Again, In
5(3.W;], Here we have taken a

subset

D= [x"lH white fn!nwsd} ;
~ lvertices of 53, W;)) ©

vertex set V{5(3, W), D has
minimum number of cardinality

which dominate all vertices of

5(1.W,]. Here each 52, W]

contains 8 white coloured

vertices. Therefore, the total
number of white coloured vertices
of 5(3, W51 will be 64 which is the

Domination number.

y(503.W;1) = &

Since the figure of 5{4. W] is very large. But we can see in figure S{2. W], it has eight S{2. W;) and each has 8

white coloured vertices. Therefore, total number of white coloured vertices of 5(3, Wy} will be 64. we have taken a

subset D ={All white coloured vertices of 5(3, W7J} of vertex set V{S(3,W;J]. Since D has minimum

number of cardinality which dominate all vertices of 5(3, W), therefore the domination number of §(3, W5J will be

8 % 8 = 64 = all white coloured vertices of (3, WyJ. Similarly we can find the domination number of 5{4, W5J. In

figure 5{(1,W,] there will be eight ${(3, W, and each has 64 incentre. Therefore the domination number of 5{1, W)

will be 8 ®x 64 = 512. Proceeding in this way the domination number of Sierpinski wheel graph of order 7 i.e.

§(m, W;) will be (7 + 1)™-! .The domination number of S{1, W] to S{m,W5] has been tabulated in Table- 4.1.

3.6 Sierpinski Wheel Graph of order ‘8’ i.e. §{m,Wy3).
Table-3.6

No

Notatio

n

Sierpinski Wheel Graph of order
68’

Dominating set

(y(S(m.Wy3))

‘5(11 WB:

[ 3 * 8

In §(1,Wg), the vertex Set is
V=1{1234567389] Here
we have taken a subset

D = {9} = {white coloured ver
of

vertex set V{8(1,Wg)}. D has

minimum number of cardinality

Tr"[s (1, Ws}} =
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which dominate all vertices.

Similarly,In
S(2,W;), Here we have taken a

subset

D= {AII white coloured } ‘
T lrertices ufS{2,Wg) °

vertex set
V{s(2,Wz11. D has minimum
5(2,Wg) number of cardinality which }r{S(Z,WB}} —
dominate all vertices of
S(2,W;) . Here each S(1,Wjg)

/| contains 1 white coloured vertex.

Therefore.The total number of

white coloured vertices of
S{2, Wg) will be 9 which is the

domination number.

Volume 8, Issue IX, SEPTEMBER/2018

Since the figure of 5(3, Wg) is very large. But we can see in figure 5(2, Wg), it has
nine S(1, Wg) and each has 1 white coloured vertex. Therefore, total number of
white coloured vertices of S(2,Wg) will be 9. we have taken a subset
D = {All white coloured vertices of S(2,W;)} of vertex set V{S(2,Wg)l.
Since D has minimum number of cardinality which dominate all vertices of
S(2, W), therefore the domination number of S(2, Wy) will be 1 X9 =9= all
white coloured vertices of §(2, Wg). Similarly we can find the domination number
of S(3,Wjg). In figure S(3, Wy) there will be nine S(2, Wg) and each has 9 white
coloured vertices. Therefore the domination number of S(3,Wg) will be
9 X 9 = 81. Proceeding in this way the domination number of Sierpinski wheel
graph of order 8 i.e. S(m, Wy) will be (8 + 1)™ 1. The domination number of
S(1, W3) to S(m, Wg) has been tabulated in Table- 4.2.
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3.7 Sierpinski Wheel Graph of order ‘9’ i.e. $§(m, Wy).

Table-3.7

ISSN NO : 2249-7455

Notatio
No

n

Sierpinski Wheel Graph of

order ‘9’

Dominating set

¥i(S5(m, W)

1. 5(11 W'?‘

In ({1, W), the vertex Set is
V=123456,78910.
Here we have taken a subset

D = {10} = {white coloured ve|
of

vertex set V{§(1,Ws)]}. D has
minimum number of cardinality
which dominates all vertices of

S(1,Wy).

y(s(L,wy)) = 1

2. 5(21 W'?‘

1 contains 1 white coloured vertex.

Similarly,In
572, W), Here we have taken a

subset

_ {AII white coloured ]of
~ lvertices of S(2,Ws))

vertex set
V{S(2,W5)1. ¥ has minimum
number of cardinality which
dominate all vertices of

S(2,Ws). Here each S(1, W)

Therefore.The total number of
white coloured vertices of

S{2, W) will be 10 which is the

domination number.

y(5(2,Wq)) = 1
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Since the figure of §(3, W) is very large. But we can see in figure $(2, Wy ), it has
ten S(1,W,) and each has 1 white coloured vertex. Therefore, total number of
white coloured vertices of S(2,Wy) will be 10. we have taken a subset
D = {All white coloured vertices of 5(2,W,)} of vertex set V{S(2, Wy)}.
Since D has minimum number of cardinality which dominates all vertices of
S(2,Wjy), therefore the domination number of §(2, Wy) will be 1 x 10 — 10 = all
white coloured vertices of $(2, W, ). Similarly we can find the domination number
of S(3,Wy). In figure (3, Wy) there will be ten S(2, Wy) and each has 10 white
coloured vertices. Therefore the domination number of S(3,W,) will be
10 %X 10 — 100. Proceeding in this way the domination number of Sierpinski
wheel graph of order 9 i.e. S(m, W,) will be (9+ 1)™ " .The domination number

of S(1,Wy) to S(m,W,) has been tabulated in Table- 4.2.

3.8 Sierpinski Wheel Graph of order ‘10’ i.e. S(m, W, .
Table-3.8

Sierpinski Wheel Graph of
No | Notation Dominating set (¥ (5(m,W.g))

order ‘10’

In ${1, Wy,), the vertex Set is
V=1{12345678910
,11}. Here we have taken a subset

5(1‘1 Wiﬂ: ﬂ == {11} = {Wl(l)}t& l:DlDl.l:l‘Ed Vern Y{S(‘l, -“‘,riu}} — -1
vertex set V[8{1,W,,)]. D has
minimum number of cardinality

which dominate all vertices.
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Similarly,In
5(2, W), Here we have takena

subset

< p= {Ailwhite coloured ]of
N4 ~ |vertices of S(2,W, )/

vertex set V{5{2,W,;)). D has

minimum number of cardinality }r{S(Z, Wiu}} =1

2. | 5(Z.Wyo! . . .
which dominates all vertices of

S(2,W,;) . Here each S{1, W]}

contains 1 white coloured vertex.
Therefore.The total number of

white coloured vertices of

S(2, W) will be 11 which is the

domination number.

Since the figure of S(3, W;g) is very large. But we can see in figure S(2, Wy,), it
has eleven S(1, W) and each has 1 white coloured vertex. Therefore, total number
of white coloured vertices of S(Z,W;p) will be 11. we have taken a subset
D = {All white coloured vertices of S(2,W,,)] of vertex set V{S(2,W;g)].
Since D has minimum number of cardinality which dominates all vertices of
5(2, W), therefore the domination number of S(2, Wjg) will be 1 X 11 =11=
all white coloured vertices of S(2, Wyg). Similarly we can find the domination
number of 8(3, Wyo). In figure S(3, W, there will be eleven S(2, W,,) and each
has 11 white coloured vertices. Therefore the domination number of S(3, W) will
be 11 X 11 = 121. Proceeding in this way the domination number of Sierpinski
wheel graph of order 10 i.e. S(m,Wyg) will be (10 + 1)™~1. The domination
number of S(1, W) to S(m, W) has been tabulated in Table- 4.2.
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3.9 Sierpinski Wheel Graph of order ‘11’ i.e. S(m, W ).
Table-3.9

ISSN NO : 2249-7455

Notatio
No
n

Sierpinski Wheel Graph of
order 11’

Dominating set

(¥(5(m,Wy,))

1. | S(1L, Wy

*1

ne

4 &

In §(1, W, ], the vertex Set is
V=1121345¥67258910
,11,12}. Here we have taken a
subset

D = {12} = {while culoured ver
of

vertex set V{S{1,W, ). I has
minimum number of cardinality

which dominates all vertices.

r(S(LWy)) =1

2. S{ZJ Wii:

| contains 1 white coloured vertex.

Similarly,In
$(2,W,,), Here we have taken a

subset

D= {Aliwhite coloured |
~ lvertices of 8(2, W, )}

of
vertex set VI5(2,W; ). D has
minimum number of cardinality

which dominates all vertices of

S(2,W,;,).Here each 5(1, Wy, )

Therefore.The total number of
white coloured vertices of

$(2, Wy.) will be 12 which is the

domination number.

r(S(2Wyy)) =1

Since the figure of 5(3, W,,) is very large. But we can see in figure S(2,W,,), it

has twelve S{'1, W;,) and each has 1 white coloured vertex. Therefore, total number

of white coloured vertices of S{2,W;;) will be 12. we have taken a subset
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D — {All white coloured vertices of 5(2,W;1)] of vertex set V{5(2,W;,)}
Since D has minimum number of cardinality which dominates all vertices of
S(2,W;,), therefore the domination number of S(2,W;;) will be 1% 12 =12 =
all white coloured vertices of S(2, W,,]. Similarly we can find the domination
number of S(3,W,;). In figure S(3, W, , ) there will be twelve S(2, W, ;) and each
has 12 white coloured vertices. Therefore the domination number of S(3, W;;) will
be 12 x 12 = 144. Proceeding in this way the domination number of Sierpinski
wheel graph of order 11 i.e. S(m,Wy;) will be (11 +1)™' . The domination

number of S(1,W,, ) to S(m, W, ,) has been tabulated in Table- 4.2.

3.10 Sierpinski Wheel Graph of order ‘12’ i.e. §(m, W ;).
Table-3.10

N | Notation | Sierpinski Wheel Graph of order ‘12’ Dominating set (y(S(m, Wy,

In §{1, W, ], the vertex Set is
V=1{1,2345#678
,9,10,11,12). Here we
have taken a subset

D = {4} = {white coloured ¥ (51w y))

1. 5(1- Wiz} of

vertex set V{S(1,W,,). D

has minimum number of

cardinality which dominates

all vertices of §(1, Wy, .
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Similarly,In
5(2,W,,), Here we have

taken a subset

_ [ All white coloured |
~ |vertices o f S{2, W)}
of vertex set

V{S{Z,Wiz]]. D has

D

minimum number of
2 | se2wy) cardinality which dominates Y{S(ZJWiZ}}
all vertices of
S{2, W) . Here each
5(1, W, ) contains 1 white

coloured vertex.

Therefore.The total number
of white coloured vertices of
5(2, Wy, ) will be 13 which is

the domination number.

Since the figure of S(3, W;3) is very large. But we can see in figure S(2,W;,), it
has thirteen S(1,W;,) and each has 1 white coloured vertex. Therefore, total
number of white coloured vertices of 5(2, W;3) will be 13. we have taken a subset
D = {All white coloured vertices of S(2,W,5)] of vertex set V{S(2,W;)].
Since D has minimum number of cardinality which dominates all vertices of
5(2,W;;), therefore the domination number of S(2, Wj,) will be 1 X 13 =13 =
all white coloured vertices of 5(2, W), Similarly we can find the domination
number of S(3,Wj,). In figure S(3, Wy;) there will be thirteen S(2, Wy,) and
each has 13 white coloured vertices. Therefore the domination number of
S(3,W;2) will be 13 X 13 = 169. Proceeding in this way the domination number
of Sierpinski wheel graph of order 12 i.e. S(m,W;3) will be (12+ 1)™! . The
domination number of S(1, W, ] to S(m, W, ) has been tabulated in Table- 4.2.
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4. RESULTS
From Table 3.1 to 3.10, we conclude that
Table-4.1
Domination W, W Ws W, W5
Number
yY(5(1.6)) 1 1 1 1 1
Y5 (2.6)) (3+1)21 (1 +1)21 (5+1)21 (6 +1)2-1 (7 +1)21
r(s (3.6)) (3+1)31 (4+1)31 (5+1)31 (6+1)31 (7 +1)31
Y5 (4.6)) (3+1)%1 (4+1)%1 (5+1)%1 (6 +1)+1 (7 +1)41
¥(§ (m, G)) (3+1)mt (4 +1)m—1 (5+1)m-1 (6 +1)m-1 (7 +1)m-1
Table-4.2
Domination Wy Wy Wig Wi, Wi
Number
(s (1.6)) 1 1 1 1 1
¥(5(2.6)) (8+1)21 (9+1)21 (10+1)>1 | (11+1)z1 | (1z+1)21
y(s (3.6)) (8+1)3-1 (9 +1)3-1 (10 +1)31 | (11 +1)3-1 (12 + 1331
y(5(4.6)) (8+1)*1 (9+1)%1 (10+1)1 |11+ | (Qz+1)+1
¥(Ss (mG)) (8+1)m1t (0 4+1)m-1 (10 +1)m1 | (11+1)m1 | (12 4+ 1)m1
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Conclusion :

We have found domination number of Sierpinski wheel graph of order 3 to 12.
Therefore we conclude that the domination Number of Sierpinski Wheel Graph of

order 'n’ is given by

> y[S(m,Wﬂ]) = (n+1)™ ', wheren=3,4,5,-andm=1,2,3,--

Reference

[1] Alberto M. Teguia and Anant P. Godbole, “Sierprinski Gasket Graphs and
Some of their properties”, www.arxiv:math/0509259vl, 1-15, 2005.

[2] A. M. Hinz, A. Schief, “The average distance on the Sierprinski
gasket”,Probab. Theory Related Fields 87, 129-138, 1990.

[3] A. M. Hinz, S. Klavzar, U. Milutinovic and C. Petr, “The Tower of Hanoi
Myths and Maths”, Birkhe auser/Springer, Basel, 2013.

[4] A. Vijayan, J. Sherina Beul, “Edge-Vertex Dominating Sets and Edge- Vertex
Domination Polynomial of cycles”, Open Journal of Discrete Mathematics, vol. 5,

74-8, 2014.

[S] FuXulianga, Yang Yuanshenga, Jiang Baoqia, “Dominating set Generalized

Peterson graph”, Science direct discrete mathematics, vol.309, 2445-2451.[2009].

[6] Michael D. Plummer, “Some recent result on Domination in Graphs” Journal

of Graph Theory, vol. 26, 457-474, 2006.

[7] Mohit James , “ Domination number in Sierpinski 4-cycle Graph”, International

Journal of Mathematics Trends and Technology(IJMTT), Vol.52, 562-569, 2017.

[8] N. Siddiqui and Mohit James, “Domination and Chromatic Number of Pan
Graph and Lollipop Graph”, International Journal of Technical Innovation in

Modern Engineering & Science(IJTIMES), Vol.4, 932-939, 2018.

Volume 8, Issue IX, SEPTEMBER/2018 Page No:1244



International Journal of Management, Technology And Engineering ISSN NO : 2249-7455

[9] O. T. Manjusha and M. S. Sunitha, “Strong Domination in Fuzzy Graph”,
Science Direct, vol. 7, 369-377, 2015

[10] S. Gravier, M. Kovse and A. Parreau, “Generalized Sierpinski graph”, 2011

[11] S. Klavzar and U. Milutinovic, Graphs “S(n; k) and a variant of the Tower of

Hanoi problem”, Czechoslovak Math. J. 47(122) 95-104, 1997.

[12] T. W. Haynes, S. T. Hedetniemi and P.J. Slater, “Fundamentals of
Domination in Graphs, Marcel Dekker, Inc. New York, 1998.

Volume 8, Issue IX, SEPTEMBER/2018 Page No:1245



