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ABSTRACT
Domination in Graph is developing area of research in 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). Generalized Sierpinski Graphs are
extremely Complex-meaning we can zoom in and find the same shapes forever. In
this paper we have investigated the domination number of Sierpinski Cycle graph of
order 𝐧 ≥ 𝟒.
Keywords: Domination Number, Generalised Sierpinski Graph, Cycle Graph and
their sierpinski graph.

1. INTRODUCTION
In 1958, C. Berge worked on domination number as a theoretical area in graph theory.
He talked about the domination number as the co-efficient of external stability and denoted it
𝛽(𝐺). First time the term “domination number” for undirected graph was used by Ore in 1962.
There was a queens problem in the game of chess. 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. He solved the queens problem. According to him
the minimum number of queens that dominate all the squares of the chessboard is domination
number. The domination number in Graph has been further studied by Cockayne and
Hedetniemi4. They used the notation 𝛾(𝐺) to denote domination number. The application of
the domination number in Graphs has been used in School bus routing, computer
Communication networks, Radio Station, Land Surveying etc.
Sierpinski graphs are self similar pattern and repeats itself at different scales.
Sierpinski Graphs were introduced by Klavzar and Miltunovic in 19973. They introduced
Sierpinski Graph of Complete Graph 𝐾𝑘 of order ‘n’ which is obtained after finite number of
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iteration and denoted it 𝑆(𝑛, 𝐾𝑘 ). In the stage one, they took simply complete Graph and
denoted it 𝑆(1, 𝐾𝑘 ), In the stage two, they copied 𝑆(1, 𝐾𝑘 ) Graph 𝑘 times and add one edge
between each pair of 𝑆(1, 𝐾𝑘 ) for forming Graph 𝑆(2, 𝐾𝑘 ). Repeating this process they
defined 𝑆(3, 𝐾𝑘 ), 𝑆(4, 𝐾𝑘 ), 𝑆(5, 𝐾𝑘 ) ⋯ 𝑆(𝑛, 𝐾𝑘 ). They also discussed Tower of Hanoi
Problems. In 2011 Gravier, Kovse and Aline introduced new Graphs known as Generalised
Sierpinski Graphs2. They replaced Complete Graph 𝐾𝑘 by any Graph. In this paper, we have
taken Cycle Graph 𝐶𝑛 𝑤ℎ𝑒𝑟𝑒 𝑛 ≥ 4.
2. PRELIMINARIES
2.1 Generalised Sierpinski Graph
Genaralised Sierpinski graph was introduced by Gravier, Kovse and Aline2 in 2011.
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
𝑖 ∈ {1,2,3, … … . , 𝑛} such that :
i. 𝑢𝑗 = 𝑣𝑗 𝑖𝑓 𝑗 < 𝑖
ii. 𝑢𝑖 ≠ 𝑣𝑖 𝑎𝑛𝑑 (𝑢𝑖 , 𝑣𝑖 ) ∈ 𝐸(𝐺)
iii. 𝑢𝑗 = 𝑣𝑖 𝑎𝑛𝑑 𝑣𝑗 = 𝑢𝑖 𝑖𝑓 𝑗 > 𝑖
In other words, if {𝑢, 𝑣} is an edge of 𝑆(𝑛, 𝐺), there is an edge {𝑥, 𝑦} of 𝐺 and a word
"𝑤" such that 𝑢 = 𝑤𝑥𝑦 … … … 𝑦 𝑎𝑛𝑑 𝑣 = 𝑤𝑦𝑥 … … … 𝑥. We say that edge {𝑢, 𝑣} is using edge
{𝑥, 𝑦} of 𝐺. Graphs 𝑆(𝑛, 𝐺) is can be constructed recursively from 𝐺 with the following
process: 𝑆(1, 𝐺) is isomorphic to 𝐺. To construct 𝑆(𝑛, 𝐺) for 𝑛 > 1, copy 𝑘 times 𝑆(𝑛 − 1, 𝐺)
and add to labels of vertices in copy 𝑥 of 𝑆(𝑛 − 1, 𝐺) the letter 𝑥 at the beginning. Then for
any edge {𝑥, 𝑦} of 𝐺, add an edge between vertex 𝑥𝑦 ⋯ 𝑦 and vertex 𝑦𝑥 ⋯ 𝑥. For any word 𝑢
of length 𝑑, with 1 ≤ 𝑑 ≤ 𝑛, the subgraph of 𝑆(𝑛, 𝐺) induced by vertices with label beginning
by 𝑢, is isomorphic to 𝑆(𝑛 − 𝑑, 𝐺). For a vertex 𝑥 of 𝐺, we call extreme vertex 𝑥 of 𝑆(𝑛, 𝐺)
the vertex with label 𝑥 ⋯ 𝑥.
Example:

𝑺(𝟏, 𝑾𝟔 )

𝑺(𝟐, 𝑾𝟔 )
Fig 2.1 : Sierpinski wheel Graph of order 6.
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2.2 Domination number:
A dominating Set for a graph G = (V, E) is a set 𝐷 ⊆ 𝑉(𝐺) of vertex set such that
every vertex not in 𝐷 is adjacent to at least one member of 𝐷. The domination number 𝛾(𝐺)
is the minimum size of a dominating set of vertices in G.

(a)

(b)

(c)

Fig 2.2: In this example, vertex set 𝑽(𝑮) = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔, 𝟕, 𝟖, 𝟗} and dominating set for Graph (𝒂), (𝒃) and
(𝒄) are {𝟐, 𝟓, 𝟖}, {𝟏, 𝟒, 𝟕, 𝟗} and {𝟐, 𝟓, 𝟕, 𝟗}. So its domination number 𝜸(𝑮) = 𝟑.

2.3 Cycle Graph:
The Cycle Graph 𝑪𝒏 (𝒏 ≥ 𝟑), of length 𝑛 is a connected graph which consists of 𝑛
vertices 𝑣1 , 𝑣2 , ⋯ 𝑣3 and 𝑛 edges {𝑣1 , 𝑣2 }, {𝑣2 , 𝑣3 }, {𝑣3 , 𝑣4 } ⋯ {𝑣𝑛−1 , 𝑣𝑛 }, {𝑣𝑛 , 𝑣1 }.

C3

C4

C5

C6

Fig 2.3: Cycle Graph of different order

3. DOMINATION NUMBER OF SIERPINSKI CYCLE GRAPH OF ORDER ′𝒏′
3.1 Domination number of Sierpinski Cycle Graph of order ‘4’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟒 ))
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Table 3.1
Notation

Graph

S(1, C4 )

In S(1, C4 ), the vertex Set is 𝑉 = {1, 2, 3, 4, }. Here we have taken a subset 𝐷 = {1, 3} = {𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
𝑣𝑒𝑟𝑡𝑒𝑥} of vertex set V{S(1, C4 )}. 𝐷 has minimum number of cardinality which dominate all vertices. Therefore
the domination number of S(1, C4 ) will be 2 i.e. γ(S(1, C4 )) = 2.

S(2, C4 )

Similarly, In S(2, C4 ), Here we have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(2, C4 )} of vertex
set V{S(2, C4 )}. 𝐷 has minimum number of cardinality which dominate all vertices of 𝐒(2, C4 ). Therefore the
domination number of S(2, C4 ) will be 4 i.e. γ(S(2, C4 )) = 1 × 4 = 4.

S(3, C4 )

799

Kalanidhi Kalyan, et al., Comp. & Math. Sci. Vol.10 (4), 796-818 (2019)
Again, In S(3, C4 ), Here we are taking a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C4 )} of vertex set
V{S(3, C4 )}. 𝐷 has minimum number of cardinality which dominate all vertices of S(3, C4 ) . Here each S(2, C4 )
contains 4 white coloured vertices. Therefore, the total number of white coloured vertices of S(3, C4 ) will be 16.
Therefore, the Domination number of S(3, C4 ) will be 16 i.e. 𝛾(S(3, C4 )) = 4 × 4 = 16.
Since the figure of S(4, C4 ) is very large. But we can see in figure S(3, C4 ), it has four S(2, C4 ) and each has 4
white coloured vertex. Therefore, total number of white coloured vertices of S(3, C4 ) will be 4 × 4 = 16. we
have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C4 )} of vertex set 𝑉{S(3, C4 )}. Since 𝐷 has
minimum number of cardinality which dominates all vertices of S(3, C4 ), therefore the domination number of
S(3, C4 ) will be 1 × 43−1 = 16 = all white coloured vertices of S(3, C4 ). Similarly we can find the domination
number of S(4, C4 ). In figure S(4, C4 ) there will be four S(3, C4 ) and each has 16 white coloured vertices.
Therefore the domination number of S(4, C4 ) will be 1 × 44−1 = 64. Proceeding in this way the domination
number of Sierpinski Cycle graph of order 4 i.e. 𝛾{S(k, C4 )} will be 1 × 4𝑘−1 where 𝑘 ≥ 2. The domination
number of S(1, C4 ) has been tabulated in Table- 4.1 and The domination number of S(2, C4 ) to S(k, C4 ) has
been tabulated in Table- 4.2.

3.2 Domination number of Sierpinski Cycle Graph of order ‘5’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟓 )).
Table 3.2
Notation

Graph

S(1, C5 )

In S(1, C5 ), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, }. Here we have taken a subset of 𝐷 = {2, 5} =
{𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥} vertex set V{S(1, C5 )}. 𝐷 has minimum number of cardinality which dominate all
vertices. Therefore, the domination number of S(1, C5 ) will be 2.

S(2, C5 )

Similarly,In S(2, C5 ), Here we have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(2, C5 ) } of
vertex set V{S(2, C5 )}. 𝐷 has minimum number of cardinality which dominates all vertices of
𝐒(2, C5 ) . Here each S(1, C5 ) contains 2 white coloured vertex. Therefore.The total number of white coloured
vertices of S(2, C3 ) will be 10 which is the domination number.Therefore, 𝛾(𝑆(2, 𝐶5 )) = 2 × 5 = 10
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S(3, C5 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
Again, In S(3, C5 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(3, C5 )}. 𝐷 has
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C5 )
minimum number of cardinality which dominate all vertices of S(3, C5 ) . Here each S(2, C5 ) contains 9 white
coloured vertices. Therefore, the total number of white coloured vertices of S(3, C5 ) will be 45 which is the
Domination number.Therfore, 𝛾(𝑆(3, 𝐶5 )) = 9 × 5 = 45
Since the figure of S(4, C5 ) is very large. But we can see in figure S(3, C5 ), it has five S(2, C5 ) and each has 9
white coloured vertex. Therefore, total number of white coloured vertices of S(3, C5 ) will be 9 × 5 = 45. we
have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C5 )} of vertex set 𝑉{S(3, C5 )}. Since 𝐷 has
minimum number of cardinality which dominate all vertices of S(3, C5 ), therefore the domination number of
S(3, C5 ) will be 9 × 53−2 = 45 = all white coloured vertices of S(3, C5 ). Similarly we can find the domination
number of S(4, C5 ). In figure S(4, C5 ) there will be five S(3, C5 ) and each has 9 × 5 = 45 white coloured
vertices. Therefore the domination number of S(4, C5 ) will be × 54−2 = 225 . Proceeding in this way the
domination number of Sierpinski Cycle graph of order 5 i.e. 𝛾{S(k, C5 )} will be 9 × 5𝑘−2 where 𝑘 ≥ 3. The
domination number from S(1, C5 ) to S(2, C5 ) has been tabulated in Table- 4.3 and the domination number from
S(3, C5 ) to S(k, C5 ) has been tabulated in Table- 4.4.
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3.3 Domination number of Sierpinski Cycle Graph of order ‘6’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟔 )).
Table-3.3
Notation

Graph

S(1, C6 )

In S(1, C6 ), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, 6, }. Here we have taken a subset 𝐷 = {2, 5} =
{𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥} of vertex set V{S(1, C6 )}. 𝐷 has minimum number of cardinality which dominate all
vertices. Therfore, 𝛾(𝑆(1, 𝐶6 )) = 2.

S(2, C6 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠
Here we have taken a subset 𝐷 = {
} of vertex set
𝑜𝑓 S(2, C6 )
V{S(2, C6 )}. 𝐷 has minimum number of cardinality which dominate all vertices of 𝐒(2, C6 ) . Here each S(1, C6 )
contains 2 white coloured vertex. Therefore.The total number of white coloured vertices of S(2, C6 ) will be 12
which is the domination number. Therefore, 𝛾(𝑆(2, 𝐶6 )) = 2 × 6 = 12.
Similarly,In S(2, C6 ),
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S(3, C6 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
Again, In S(3, C6 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(3, C6 )}. 𝐷 has
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C6 )
minimum number of cardinality which dominate all vertices of S(3, C6 ) . Here each S(2, C6 ) contains 11 white
coloured vertices. Therefore, the total number of white coloured vertices of S(3, C6 ) will be 66 which is the
Domination number. Therefore, 𝛾(𝑆(3, 𝐶6 )) = 11 × 6 = 66.
Since the figure of S(4, C6 ) is very large. But we can see in figure S(3, C6 ), it has six S(2, C6 ) and each has 11
white coloured vertex. Therefore, total number of white coloured vertices of S(3, C6 ) will be 11 × 6 = 66. we
have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C6 )} of vertex set 𝑉{S(3, C6 )}. Since 𝐷 has
minimum number of cardinality which dominates all vertices of S(3, C6 ), therefore the domination number of
S(3, C6 ) will be 11 × 63−2 = 66 = all white coloured vertices of S(3, C6 ). Similarly we can find the domination
number of S(4, C6 ). In figure S(4, C6 ) there will be six S(3, C6 ) and each has 66 white coloured vertices.
Therefore the domination number of S(4, C6 ) will be × 64−2 = 396 . Proceeding in this way the domination
number of Sierpinski Cycle graph of order 6 i.e. 𝛾{S(k, C6 )} will be 11 × 6𝑘−2 𝑤ℎ𝑒𝑛 𝑘 ≥ 3. The domination
number of S(1, C6 ) to S(2, C6 ) has been tabulated in Table- 4.5 and the domination number of S(3, C6 ) to
S(k, C6 ) has been tabulated in Table- 4.6.
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3.4 Domination number of Sierpinski Cycle Graph of order ‘7’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟕 )).
Table-3.4
Notation

Graph

S(1, C7 )

In S(1, C7 ), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, 6, 7}. Here we have taken a subset 𝐷 = {1, 3, 5} =
{𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥} of vertex set V{S(1, C7 )}. 𝐷 has minimum number of cardinality which dominate all
vertices. Therefore 𝛾(𝑆(1, 𝐶7 )) = 3.

S(2, C7 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
Similarly,In S(2, C7 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(2, C7 )}. 𝐷
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(2, C7 )
has minimum number of cardinality which dominates all vertices of 𝐒(2, C7 ) . Here each S(1, C7 ) contains 2
white coloured vertex. Therefore.The total number of white coloured vertices of S(2, C7 ) will be 14 which is the
domination number. Therefore 𝛾(𝑆(2, 𝐶7 )) = 2 × 7 = 14
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S(3, C7 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
Again, In S(3, C7 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(3, C7 )}. 𝐷 has
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C7 )
minimum number of cardinality which dominate all vertices of S(3, C7 ) . Here each S(2, C7 ) contains 14 white
coloured vertices. Therefore, the total number of white coloured vertices of S(3, W7 ) will be 98 which is the
Domination number. Therefore, 𝛾(𝑆(3, 𝐶7 )) = 14 × 7 = 98
Since the figure of S(4, C7 ) is very large. But we can see in figure S(3, C7 ), it has seven S(2, C7 ) and each has
14 white coloured vertex. Therefore, total number of white coloured vertices of S(3, C7 ) will be 14 × 7 = 98.
we have taken a subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C7 )} of vertex set 𝑉{S(3, C7 )}. Since 𝐷 has
minimum number of cardinality which dominates all vertices of S(3, C7 ), therefore the domination number of
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S(3, C7 ) will be 2 × 73−1 = 98 = all white coloured vertices of S(3, C7 ). Similarly we can find the domination
number of S(4, C7 ). In figure S(4, C7 ) there will be seven S(3, C7 ) and each has 98 white coloured vertices.
Therefore the domination number of S(4, C7 ) will be 2 × 74−1 = 686. Proceeding in this way the domination
number of Sierpinski Cycle graph of order 7 i.e. 𝛾{S(k, C7 )} will be 2 × 7𝑘−1 where 𝑘 ≥ 2. The domination
number of S(1, C7 ) has been tabulated in Table- 4.1 and The domination number of S(2, C7 ) to S(k, C7 ) has
been tabulated in Table- 4.2.

3.5 Domination number of Sierpinski Cycle Graph of order ‘8’ i.e. 𝜸{𝑺(𝒌, 𝑪𝟖 )}
Table-3.5
Notation

Graph

S(1, C8 )

In S(1, C8 ), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, 6, 7, 8}. Here we have taken a subset 𝐷 = {2, 5, 7} =
{𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥} of vertex set V{S(1, C8 )}. 𝐷 has minimum number of cardinality which dominate all
vertices. Therefore 𝛾(𝑆(1, 𝐶8 )) = 3.

S(2, C8 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
Similarly,In S(2, C8 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(2, C8 )}. 𝐷
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(2, C8 )
has minimum number of cardinality which dominate all vertices of 𝐒(2, C8 ) . Here each S(1, C8 ) contains 3
white coloured vertex. Therefore.The total number of white coloured vertices of S(2, C8 ) will be 24 which is the
domination number. therefore 𝛾(𝑆(2, 𝐶8 )) = 3 × 8 = 24.
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S(3, C8 )
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𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(3, C8 )}. 𝐷 has minimum
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C8 )
number of cardinality which dominate all vertices of S(3, C8 ) . Here each S(2, C8 ) contains 23 white coloured vertices.
Therefore, the total number of white coloured vertices of S(3, C7 ) will be 184 which is the Domination number. Therfore
𝛾(𝑆(3, 𝐶8 )) = 23 × 8 = 184.
Since the figure of S(4, C8 ) is very large. But we can see in figure S(3, C8 ), it has eight S(2, C8 ) and each has 23 white
coloured vertex. Therefore, total number of white coloured vertices of S(3, C8 ) will be 23 × 8 = 184. we have taken a
subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C8 )} of vertex set 𝑉{S(3, C8 )}. Since 𝐷 has minimum number of
cardinality which dominate all vertices of S(3, C8 ), therefore the domination number of S(3, C8 ) will be 23 × 83−2 = 184 =
all white coloured vertices of S(3, C8 ). Similarly we can find the domination number of S(4, C8 ). In figure S(4, C8 ) there will
be eight S(3, C8 ) and each has 23 × 8 = 184 white coloured vertices. Therefore the domination number of S(4, C8 ) will be
× 84−2 = 1472 . Proceeding in this way the domination number of Sierpinski Cycle graph of order 8 i.e. 𝛾{S(k, C8 )} will be
23 × 8𝑘−2 where 𝑘 ≥ 3. The domination number from S(1, C8 ) to S(2, C8 ) has been tabulated in Table- 4.3 and the
domination number from S(3, C8 ) to S(k, C8 ) has been tabulated in Table- 4.4.
Again, In S(3, C8 ), Here we have taken a subset 𝐷 = {

3.6 Domination number of Sierpinski Cycle Graph of order ‘9’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟗 )).
Table-3.6
Notation

Graph

S(1, C9 )

In S(1, C9 ), the vertex Set is 𝑉 = {1, 2, 3, 4,5, 6, 7, 8, 9}. Here we have taken a subset 𝐷 = {2, 5, 8} =
{𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑒𝑥} of vertex set V{S(1, C9 )}. 𝐷 has minimum number of cardinality which dominates all vertices of
S(1, C9 ).Therefore 𝛾(𝑆(1, 𝐶9 )) = 3.

S(2, C9 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(2, C9 )}. 𝐷 has minimum
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(2, C9 )
number of cardinality which dominate all vertices of 𝐒(2, C9 ) . Here each S(1, C9 ) contains 3 white coloured vertex. Therefore
the total number of white coloured vertices of S(2, C9 ) will be 27 which is the domination number. Therefore 𝛾(𝑆(2, 𝐶9 )) =
3 × 9 = 27.
Similarly, In S(2, C9 ), Here we have taken a subset 𝐷 = {
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S(3, C9 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(3, C9 )}. 𝐷 has minimum
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C7 )
number of cardinality which dominate all vertices of S(3, C9 ) . Here each S(2, C9 ) contains 26 white coloured vertices.
Therefore, the total number of white coloured vertices of S(3, C9 ) will be 234 which is the Domination number. Therefore
𝛾(𝑆(3, 𝐶9 )) = 26 × 9 = 234.
Again, In S(3, C9 ), Here we have taken a subset 𝐷 = {
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Since the figure of S(4, C9 ) is very large. But we can see in figure S(3, C9 ), it has nine S(2, C9 ) and each has 26 white coloured
vertex. Therefore, total number of white coloured vertices of S(3, C9 ) will be 26 × 9 = 234. we have taken a subset 𝐷 =
{𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C9 )} of vertex set 𝑉{S(3, C9 )}. Since 𝐷 has minimum number of cardinality which
dominates all vertices of S(3, C9 ), therefore the domination number of S(3, C9 ) will be 26 × 93−2 = 234 = all white coloured
vertices of S(3, C9 ). Similarly we can find the domination number of S(4, C9 ). In figure S(4, C9 ) there will be nine S(3, C9 )
and each has 234 white coloured vertices. Therefore the domination number of S(4, C9 ) will be × 94−2 = 2106 . Proceeding
in this way the domination number of Sierpinski Cycle graph of order 9 i.e. 𝛾{S(k, C9 )} will be 26 × 9𝑘−2 .The domination
number of S(1, C9 ) to S(2, C9 ) has been tabulated in Table- 4.5 and the domination number of S(3, C9 ) to S(k, C9 ) has been
tabulated in Table- 4.6.

3.7 Domination number of Sierpinski Cycle Graph of order ‘10’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟏𝟎 )).
Table-3.7
Notation

Graph

S(1, C10 )

In S(1, C10), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. Here we have taken a subset 𝐷 = {1, 4, 7, 9} = {white coloured vertex}
of vertex set V{S(1, C10 )}. 𝐷 has minimum number of cardinality which dominate all vertices. Therfore 𝛾(𝑆(1, 𝐶10 )) = 4.

S(2, C10 )

𝐴𝑙𝑙 white coloured
Similarly,In S(2, C10 ), Here we have taken a subset 𝐷 = {
} of vertex set V{S(2, C10 )}. 𝐷 has minimum
vertices 𝑜𝑓 S(2, C10 )
number of cardinality which dominates all vertices of 𝐒(2, C10 ) . Here each S(1, C10 ) contains 3 white coloured vertex.
Therefore the total number of white coloured vertices of S(2, C10 ) will be 30 which is the domination number. Therefore
𝛾(𝑆(2, 𝐶10 )) = 3 × 10 = 30.
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S(3, C10 )

𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(3, C10 )}. 𝐷 has minimum
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C10 )
number of cardinality which dominate all vertices of S(3, C10 ) . Here each S(2, C10 ) contains 30 white coloured vertices.
Again, In S(3, C10 ), Here we have taken a subset 𝐷 = {
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Therefore, the total number of white coloured vertices of S(3, C10 ) will be 300 which is the Domination number.Therefore
𝛾(𝑆(3, 𝐶10 )) = 30 × 10 = 300.
Since the figure of S(4, C10 ) is very large. But we can see in figure S(3, C10 ), it has ten S(2, C10 ) and each has 30 white
coloured vertex. Therefore, total number of white coloured vertices of S(3, C10 ) will be 30 × 10 = 300. we have taken a
subset 𝐷 = {𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C10 )} of vertex set 𝑉{S(3, C10 )}. Since 𝐷 has minimum number of
cardinality which dominates all vertices of S(3, C10 ), therefore the domination number of S(3, C10 ) will be 3 × 103−1 =
300 = all white coloured vertices of S(3, C10 ). Similarly we can find the domination number of S(4, C10 ). In figure S(4, C10 )
there will be ten S(3, C10 ) and each has 300 white coloured vertices. Therefore the domination number of S(4, C10 ) will be
3 × 104−1 = 3000. Proceeding in this way the domination number of Sierpinski Cycle graph of order 10 i.e. 𝛾{S(k, C10 )}
will be 3 × 10𝑘−1 where 𝑘 ≥ 2. The domination number of S(1, C10 ) has been tabulated in Table- 4.1 and The domination
number of S(2, C10 ) to S(k, C10 ) has been tabulated in Table- 4.2.

3.8 Domination number of Sierpinski Cycle Graph of order ‘11’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟏𝟏 )).
Table-3.8
Notation

Graph

S(1, C11 )

In S(1, C11 ), the vertex Set is 𝑉 = {1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11}. Here we have taken a subset 𝐷 = {2, 5, 8, 11} =
{white coloured vertex} of vertex set V{S(1, C11 )}. 𝐷 has minimum number of cardinality which dominates all
vertices.Therefore 𝛾(𝑆(1, 𝐶11 )) = 4.

S(2, C11 )
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𝐴𝑙𝑙 white coloured
} of vertex set V{S(2, C11 )}. 𝐷 has minimum
vertices 𝑜𝑓 S(2, C11 )
number of cardinality which dominates all vertices of 𝐒(2, C11 ) . Here each S(1, C11 ) contains 4 white coloured vertex.
Therefore.The total number of white coloured vertices of S(2, C11 ) will be 44 which is the domination number. i.e.
𝛾(𝑆(2, 𝐶11 )) = 4 × 11 = 44
Similarly, In S(2, C11 ), Here we have taken a subset 𝐷 = {

S(3, C11 )
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𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(3, C11 )}. 𝐷 has minimum number of
Again, In S(3, C11 ), Here we have taken a subset 𝐷 = {
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C11 )
cardinality which dominate all vertices of S(3, C11 ) . Here each S(2, C11 ) contains 43 white coloured vertices. Therefore, the total
number of white coloured vertices of S(3, C11 ) will be 473 which is the Domination number. i.e. 𝛾(𝑆(3, 𝐶11 )) = 43 × 11 = 473.
Since the figure of S(4, C11 ) is very large. But we can see in figure S(3, C11 ), it has eleven S(2, C11 ) and each has 43 white coloured
vertex. Therefore, total number of white coloured vertices of S(3, C11 ) will be 43 × 11 = 473. we have taken a subset 𝐷 =
{𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C11 )} of vertex set 𝑉{S(3, C11 )}. Since 𝐷 has minimum number of cardinality which dominates
all vertices of S(3, C11 ), therefore the domination number of S(3, C11 ) will be 43 × 113−2 = 473 = all white coloured vertices of
S(3, C11 ). Similarly we can find the domination number of S(4, C11 ). In figure S(4, C11 ) there will be eleven S(3, C11 ) and each has
473 white coloured vertices. Therefore the domination number of S(4, C11 ) will be 43 × 114−2 = 5203. Proceeding in this way the
domination
number
of
Sierpinski
Cycle
graph
of
order 11 i.e. 𝛾{S(k, C11 )} will be 43 × 11𝑘−2 . The domination number of S(1, C11 ) to S(2, C11 ) has been tabulated in Table- 4.3 and
the domination number of S(3, C11 ) to S(k, C11 ) has been tabulated in Table- 4.4.

3.9 Domination number of Sierpinski Cycle Graph of order ‘12’ i.e. 𝜸(𝑺(𝒌, 𝑪𝟏𝟐 )).
Table-3.9
Notation

Graph

S(1, C12 )

In S(1, C12 ), the vertex Set is 𝑉 = {1, 2, 3, 4, 5, 6, 7, 8,9 ,10, 11, 12}. Here we have taken a subset 𝐷 = {1, 4, 7, 10, } =
{white coloured vertex} of vertex set V{S(1, C12 )}. 𝐷 has minimum number of cardinality which dominates all vertices of S(1, C12 )
.Therefore 𝛾(𝑆(1, 𝐶12 )) = 4.

S(2, C12 )
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𝐴𝑙𝑙 white coloured
} of vertex set V{S(2, C12 )}. 𝐷 has minimum number
Similarly, In S(2, C12 ), Here we have taken a subset 𝐷 = {
vertices 𝑜𝑓 S(2, C12 )
of cardinality which dominates all vertices of 𝐒(2, C12 ) . Here each S(1, C12 ) contains 4 white coloured vertex. Therefore. The total
number of white coloured vertices of S(2, C12 ) will be 48 which is the domination number. i.e. 𝛾(𝑆(2, 𝐶12 )) = 4 × 12 = 48.

S(3, C12 )
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𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑
} of vertex set V{S(3, C12 )}. 𝐷 has minimum number
Again, In S(3, C12 ), Here we have taken a subset 𝐷 = {
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C12 )
of cardinality which dominate all vertices of S(3, C12 ) . Here each S(2, C12 ) contains 47 white coloured vertices. Therefore, the total
number of white coloured vertices of S(3, C12 ) will be 564 which is the Domination number. i.e. 𝛾(𝑆(3, 𝐶12 )) = 47 × 12 = 564.
Since the figure of S(4, C12 ) is very large. But we can see in figure S(3, C12 ), it has twelve S(2, C12 ) and each has 47 white coloured
vertex. Therefore, total number of white coloured vertices of S(3, C12 ) will be 47 × 12 = 564. we have taken a subset 𝐷 =
{𝐴𝑙𝑙 𝑤ℎ𝑖𝑡𝑒 𝑐𝑜𝑙𝑜𝑢𝑟𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 S(3, C12 )} of vertex set 𝑉{S(3, C12 )}. Since 𝐷 has minimum number of cardinality which dominates
all vertices of S(3, C12 ), therefore the domination number of S(3, C12 ) will be 47 × 123−2 = 564 = all white coloured vertices of
S(3, C12 ). Similarly we can find the domination number of S(4, C12 ). In figure S(4, C12 ) there will be twelve S(3, C12 ) and each has
564 white coloured vertices. Therefore the domination number of S(4, C12 ) will be 47 × 124−2 = 6768. Proceeding in this way the
domination number of Sierpinski Cycle graph of
order 12 i.e. S(k, C12 ) will be 47 × 12𝑘−2 . The domination number of S(1, C12 ) to S(2, C12 ) has been tabulated in Table- 4.5 and the
domination number of S(3, C12 ) to S(k, C12 ) has been tabulated in Table- 4.6.

4. RESULTS
From Table 3.1 to 3.9, we conclude that
Table-4.1
Domination
number
𝛾(𝑆 (1, 𝐺))

𝐶4

𝐶7

𝐶10

2

3

4

𝐶4

𝐶7

𝐶10

𝛾(𝑆 (2, 𝐺))

1 × 42−1

2 × 72−1

3 × 102−1

𝛾(𝑆 (3, 𝐺))

1 × 43−1

2 × 73−1

3 × 103−1

Table-4.2

Domination
number

....
....
....
𝛾(𝑆 (𝑘, 𝐺))

....
....
....

....
....
....

1 × 4𝑘−1

....
....
....

2 × 7𝑘−1

3 × 10𝑘−1

Table-4.3
Domination
number

𝐶5

𝐶8

𝐶11

𝛾(𝑆 (1, 𝐺))

2 × 51−1

3 × 81−1

4 × 111−1

𝛾(𝑆 (2, 𝐺))

2 × 52−1

3 × 82−1

4 × 112−1

816

Kalanidhi Kalyan, et al., Comp. & Math. Sci. Vol.10 (4), 796-818 (2019)
Table-4.4

Domination
number

𝐶5

𝐶8

𝐶11

𝛾(𝑆 (3, 𝐺))

9 × 53−2

23 × 83−2

43 × 113−2

𝛾(𝑆 (4, 𝐺))

9 × 54−2

23 × 84−2

43 × 114−2

⋯
⋯
⋯

⋯
⋯
⋯

⋯
⋯
⋯

⋯
⋯
⋯

𝛾(𝑆 (𝑘, 𝐺))

9 × 5𝑘−2

23 × 8𝑘−2

43 × 11𝑘−2

Table-4.5
Domination
number

𝐶6

𝐶9

𝐶12

𝛾(𝑆 (1, 𝐺))

2 × 61−1

3 × 91−1

4 × 121−1

𝛾(𝑆 (2, 𝐺))

2 × 62−1

3 × 92−1

4 × 122−1

Table-4.6
Domination
number

𝐶6

𝐶9

𝐶12

𝛾(𝑆 (3, 𝐺))

11 × 63−2

26 × 93−2

47 × 123−2

𝛾(𝑆 (4, 𝐺))

11 × 64−2

26 × 94−2

47 × 124−2

⋯
⋯
⋯

⋯
⋯
⋯

⋯
⋯
⋯

⋯
⋯
⋯

𝛾(𝑆 (𝑘, 𝐺))

11 × 6𝑘−2

26 × 9𝑘−2

47 × 12𝑘−2

CONCLUSION
The domination Number of Sierpinski Cycle Graph of order ′𝑛′, where 𝑛 ≥ 4, is given
by
 𝛾(𝑆(1, 𝐶4+3𝑛 )) = 𝑛 + 2, 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0, 1, 2,3,4,5, ⋯ .
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 𝛾(𝑆(𝑘, 𝐶4+3𝑛 )) = (𝑛 + 1)(4 + 3𝑛)𝑘−1 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0, 1, 2, 3, ⋯ 𝑎𝑛𝑑 𝑘 = 2,3, 4, 5 ⋯
 𝛾(𝑆(𝑘, 𝐶5+3𝑛 )) = (𝑛 + 2)(5 + 3𝑛)𝑘−1 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0, 1, 2, 3,4,5, ⋯ 𝑎𝑛𝑑 𝑘 = 1,2
 𝛾(𝑆(𝑘, 𝐶5+3𝑛 )) = [(𝑛 + 2)(5 + 3𝑛) − 1](5 + 3𝑛)𝑘−2 , 𝑤ℎ𝑒𝑟𝑒 𝑛 =
0, 1, 2, 3,4,5, ⋯ 𝑎𝑛𝑑 𝑘 = 3, 4,5 ⋯
 𝛾(𝑆(𝑘, 𝐶3𝑛 )) = 𝑛 (3𝑛)𝑘−1 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 2,3,4,5, ⋯ 𝑎𝑛𝑑 𝑘 = 1,2
 𝛾(𝑆(𝑘, 𝐶3𝑛 )) = ( 3𝑛2 − 1)(3𝑛)𝑘−2 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 2, 3,4,5, ⋯ 𝑎𝑛𝑑 𝑘 = 3,4, 5 ⋯
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