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EDGE DOMINATION NUMBER OF SIERPINSKI
CYCLE GRAPH OF ORDER N
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Abstract: Edge domination in Graph is a growing area for researcher and
mathematician. In graph theory, an edge dominating set for a graph G(V,E) is a
subset SCE such that every edge not in S is adjacent to at least one edge in S. The
edge domination number is the number of edges in a smallest dominating set for
graph G(V,E). Generalized Sierpinski Graphs is a geometrical figure in which each
part has the same patterns as the whole. They are useful in modelling structures.
In this paper we have examined the edge domination number of Sierpinski Cycle
graph of order n>3.
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1. INTRODUCTION

In 1958, C. Berge introduced the concept of co-efficient of external stability which
was the born of domination number and denoted it f(G). In 1962 Ore used the
term domination number when he solved a queens problem in the game of chess.
He said that the minimum number of queens which dominate all the squares of the
chessboard is domination number. Cockayne and Hedetniemi[2] further worked on
the domination number in Graph. They used the notation y(G) to denote domination
number.

Mitchell and Hedetniemi[13] introduced the concept of edge domination in
graph. A4 subset S of £ is called an edge dominating set of G if every edge not in
S is adjacent to some edge in S. The edge domination number y’ (G) of G is the
minimum cardinality taken over all edge dominating sets of G.

Sierpinski Sierpinski graphs are never ending pattern that are self similar across
different scales. The introduction of Sierpinski graphs were first motivated by
topological studies of Lipscomb’s space [14,15]. In 1997 Klavzar and Miltunovic[19]
introduced Sierpinski Graphs S(n, G )which are isomorphic to the graphs of Tower
of Hanoi with n disk.They gave the method of construction of Sierpinski Graph of
Complete Graph K, of order ‘n” which is obtained after finite number of iteration
and denoted it S(n, K,). In the stage one, they took simply complete Graph and
denoted it S(1, K,). In the stage two, they copied S(1, K,) Graph k times and add
one edge between each pair of S(1, K,) for forming Graph S(2, K, ). Repeating this
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process they defined S(3, K, ), S(4, K, ), S(5, K,)--- S(n, K,). In 2011, Gravier, Kovse
and Aline[18] introduced new Graphs known as Generalised Sierpinski Graphs.
They replaced Complete Graph K, by any Graph. In this paper, we have taken Cycle
Graph C where n>3 and construct their Sierpinski graph.

2. PRELIMINARIES
2.1 GENERALISED SIERPINSKI GRAPH

Klavzar and Milutinovic[19] introduced Sierpinski graph in 1997. Later
Gravier, Kovse and Aline introduced Generalised Sierpinski Graphs[18].
The Generalised Sierpinski graph of G of dimension “n”” denoted by S(n, G)
is the graph with vertex set {1,2,3,....... ;3" and edge set defined by : {u,v}
is an edge if and only if there exists i€{1,2,3,....... ,n} such that:

(1) U=v, if j<i

(i)  u#v and (u,v)EE(G)

(111) u=v, and V=, 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......... yand 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.
17 ——.,7/\1 77
LET6
« T
e
S(1,W.) SG3,W.)

Fig 2.1: Sierpinski wheel Graph of order 7.
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2.2 Domination number: A dominating Set for a graph G=(V,E) is a set DEV(G)
of vertex set such that every vertex not in D is adjacent to at least one member

of D. The domination number y(G) is the minimum size of a dominating set of
vertices in G.
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Fig2.2:.

In this example, vertex set V(G)={1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} and
dominating set for Graph (a), (b) and (c) are {1,4,7,10,12}, {2,5,8,10,13,14,15}
and {3,6,,9,12,14,15},. So its domination number y(G)= 5.

2.3 Edge domination number: An 2.3 Edge domination number: An
edge dominating set for a graph G(V,E) is a subset SSEsuch that every edge
notin S is adjacent to at least one edge in S. The edge domination number is
the number of edges in a smallest dominating set for graph G(V,E). An edge
dominating set is also known as a line dominating set.

5 3
~, ~.
\'-.\ Ny
~. -

(@) (b) ©

In this example, edge set E(G)={1,2,3,4,5,6,7,8,9} and edge dominating set
for Graph (a), (b) and (c) are {(1,7),(3,4),(5,6)}, {(1,9),(3,4),(5,6),(7,8)} and
{(1,2),(4,5),(7,8)},. So its edge domination number Y’ (G)=3..



54 KaLaNIDHI KALYAN AND MOHIT JAMES

2.4 Cycle Graph:

The Cycle Graph C_(n > 3), of length n is a connected graph which consists of
n vertices v ,v,,-- v, and n edges {v,, v,}, {v,, V. }, {V,, v} {V(n_l), v i v, v}

Cs Cy C .
5 6

Fig 2. 3: Cycle Graph of different order

3. EDGE DOMINATION NUMBER OF SIERPINSKI CYCLE
GRAPH OF ORDER

3.1 Edge domination number of Sierpinski Cycle Graph of order ‘3’i.e. ¥’ (S(k, C,))

Table 3.1

Graph
Notation

S5(1.C3) /

/7
2 & 3

In S(1, C,), the edge Setis E={(1, 2), (2, 3), (1, 3)}. Here we have taken a subset
D={(1, 2)}={dotted line} of edge set E{S(1, C,)}. D has minimum number of
cardinality which dominate all edges of S(1, C, ). Therefore, the edge domination
number of S(1, C,) is 1.
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5(2,G)

2 23 32 33

Similarly, in S(2, C,), here we have taken a subset D = {(11, 12), (22, 23), (31, 33)}
={All dotted lines of S(2, C,)} of edge set E{S(2, C,)}. D has minimum number of
cardinality which dominate all edges of S(2, C,) .Therefore, the edge domination
number of S(2, C,) is 3.

S(3,C3)

Again, in S(3, C,), here we are taking a subset D = {All dotted edges of S(3, C,)}
of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate all
edges of S(3, C,). Here each S(2, C,) contains 3 dotted edges. Therefore, the total
number of dotted edges of S(3, C,) will be 3x3=9 which is the edge domination
number.

When we construct S(3, C,) by copying three times of S(2, C,) and connect them
by edges, there is no need to choose any extra edges for dominating all edges.
Because all three edges which connect to all three copies of S(2, C,) are adjacent
to three edges (11, 12), (22, 23) and (31, 33) which are choosed in minimum edge
dominating set D in S(2, C,). For example, in figure S(3,C,), there are three edges
{(122, 211), (233, 322), (133, 311)} which connects to all three copies of S(2,
C,) are adjacent to three edges (11, 12), (22, 23) and (31, 33) which are already
choosed in minimum edge dominating set D in S(2, C, ), so here, there is no need
to choose any extra edges in S(3, C,).The edge domination number of S(3, C,) will
be 3xedge domination number of S(2, C,) = 3x3=9. Similarly, we can find the edge
domination number of S(4, C,) and it will be 3xedge domination number of S(3,
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C, )=3x9=27. Continung this process we can find the edge domination number
SG, C)), S(6, C))....... S(k, C,). Therefore, the edge domination number of S(k, C,
)=1><3(k_1) where k > 1. The edge domination number of S(1, C,) to S(k, C,) has
been tabulated in Table No. - 4.1.

Table 3.2

3.2 Edge domination number of Sierpinski Cycle Graph of order ‘4’i.e. v’ (S(k, C,))

. Graph
Notation

S(1,Cy)

In S(1, C,), the edge Set is E={(1, 2), (2, 3), (3, 4), (1, 4)}. Here we have taken a
subset D={(1, 4), (2, 3}={dotted lines} of edge set E{S(1, C,)}. D has minimum
number of cardinality which dominate all edges of S(1, C,). Therefore, the edge
domination number of S(1, C)) is 2.

11 1"'1 41 14
.

_ e13 .
12 % 13

S(2,C,) 1
)14 24 3! o34

o *— - .

22 23 32 33

Similarly, in S(2, C, ), here we have taken a subset D={(12, 21), (23, 32), (34,
43),(14,41)}={All dotted lines of S(2, C,) } of edge set E{S(2, C,)}. D has minimum
number of cardinality which dominate all edges of S(2, C,) .Therefore, the edge
domination number of S(2, C,) is 4.

114 14 144

112 dus Lo 4 ng——a3 g .
1214 124 L“*,] 1 a2 424 881 1434
122 17 i 133

3 T O BT a— ]
122 132

S(3,¢4)
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Again, in S(3, C,), here we are taking a subset D =
(111,114), (141,144), (112,121), (123, 132), (134, 143),
(211,212), (214, 241), (221, 222), (223, 232), (234, 243),
(314,341), (312, 321), (322,323), (332,333), (334, 343),
(414, 441), (412, 421), (423, 432), (433, 434), (443,444)

{All dotted edges of S(3,C4)}

of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate all
edges of S(3, C,). Here each S(2, C,) contains 5 dotted edges. Therefore, the total
number of dotted edges of S(3, C,) will be 20 which is the edge domination number.

: _J JL_' “u;j ’i‘ ‘_] “\ln_‘” t r—‘l”'H, 14
B - Y o
pumu e TR
S(4,C4)
i e A e e s e
B A 9 o L T

When we construct S(4, C,) by copying four times of S(3, C,) and connect
them by edges, there is no need to choose extra edges for dominating all edges.
Because all four edges which connect to all copies of S(3, C,) will be adjacent to the
four edges (111, 114), (221, 222), (332, 333) and (443, 444), which are choosed
in minimum edge dominating set D of S(3, C,). For example, we can see in figure
S(4,C 4 ), There are four edges (1222, 2111), (2333, 3222), (3444, 4333) and
(1444, 4111) which connects to all copies of S(3, C,) are adjacent to edges (1221,
1222) or(2111,2114), (2332,2333) or (3221, 3222), (3443, 3444) or (4332, 4333)
and (4114, 4111) or (1444, 1443) respectively. All these edges we have already
choosed in S(3, C,), so here, there is no need to choose extra edges in S(4, C,).The
edge domination number of S(4, C,) will be 4xedge domination number of S(3,
C,) = 4x20=80. Similarly, we can find the edge domination number of S(5, C, )
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and it will be 4xedge domination number of S(4,C 4 )=4x80=320. Continung this
process we can find S(6, C,), S(7,C,)....... S(k, C,). Therefore, the edge domination
number of S(k, C,)=20x 4*3=5x4*2 where k > 3. The edge domination number of
S(1, C,), S(2, C,) and the edge domination number of S(3, C,) to S(k, C,) have
been tabulated in Table No. —4.2.

3. 3 Edge domination number of Sierpinski Cycle Graph of order ‘5’ i.e. y’
(S(k, C))).

Table 3.3
Notation Graph
1
‘,P
S(1,Cs) 2o .5
3 - i pa

InS(1, Cy), the edge Setis E={(1,2), (2, 3),(3,4),(4,5), (5, 1)}. Here we have
taken a subset D={(1, 2), (4, 5}={All dotted lines} of edge set E{S(1, C,)}. D has
minimum number of cardinality which dominate all edges of S(1, C,). Therefore,
the edge domination number of S(1, C,) is 2.
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A
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Similarly. In S(2,C;), Here we have taken a subset D =

{(12, 21),(15,51), (13,14), (23, 24),

(31,32), (34,43), (41,45), (53, 54)] = {All dotted lines of S(2,C:)}

of edge set E{S(2, C,)}. D has minimum number of cardinality which dominate all
edges of S(2, C,) .Therefore, the edge domination number of S(2, C,) is 8.



EbpGE DoMINATION NUMBER OF SIERPINSKI CYCLE GRAPH OF ORDER N 59

&ll

P
g’ s
AL ﬁ\u
13 e

P

5(3,C5)

e s
/ 2tz /o —Gae
T T N
S \ g’ P
- - 2= I
Fp A A N
o o el e S =
343 a4 43 434 443 444

Again, in S(3, C,), here we are taking a subset D={All dotted edges of S(3, C,
)} of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate
all edges of S(3, C,). Here each S(2, C, ) contains 7 dotted edges and we take five
edges which connects all five copies of (2, C) . Therefore, the total number of
dotted edges of S(3, C,) will be 5x7+5=40 which is the edge domination number.
Note:- Here, figure S(3, C, ) is very large. If we zoom S(3, C,), we can see all dotted
edges which are taken.

When we construct S(4, C,) by copying five times of S(3, C,) and connect them
by five edges, there is no need to choose any extra edges for dominating all edges.
Because all five edges which connect to all copies of S(3, C,) will be adjacent to
the five edges (111, 115), (222, 223), (333, 334), (443, 444) and (554, 555) which
are choosed in minimum edge dominating set D in S(3, C,). Therefore, the edge
domination number of S(4, C,) will be 5xedge domination number of S(3, C,) =
5%40=200. Similarly, we can find the edge domination number of S(5, C,) and it
will be 5xedge domination number of S(4, C,)=5x200=1000. Continung this process
we can find edge domination number S(6, C,), S(7, C))....... S(k, C,). Therefore,
the edge domination number of S(k, C, )=40x 5*=8x5> where k > 2. The edge
domination number of S(1, C, ) and the edge domination number of S(2, C,) to
S(k, C,) have been tabulated in Table No. —4.4.

3.4 Edge domination number of Sierpinski Cycle Graph of order ‘6’ i.e. y’
(S(k, C))).
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Table 3.4

Notation : 6

S(1,Cq)

In S(1, C,), the edge Setis E={(1, 2), (2, 3), (3,4), (1,4), (4,5), (5, 6)}. Here
we have taken a subset D={(1, 6), (3, 4)}={All dotted lines} of edge set E{S(1, C,
)}. D has minimum number of cardinality which dominate all edges of S(1, C,).
Therefore, the edge domination number of S(1, C)) is 2.

i o 8y . 66

1 > 1s o r. o5
13 T 1a s3 6a

S e 56

S(2,Cq) > . =i > s
=3 T oa
3%« 36 4% o ae
Y ) 2o ] Y ae

=3 = as aa

Similarly, in S(2, C4), here we have taken a subset D =

(11,16), (13, 14), (21,22), (24, 25)
(32,33),(35,36), (41, 46), (43, 44) ¢ = {All dotted lines of S(2,Cg)}
(51,52), (54,55), (62, 63), (65,66)

ofedge set E{S(2, C,)}. D has minimum number of cardinality which dominate
all edges of S(2, C,) .Therefore, the edge domination number of S(2, C,) is 12.



EbpGE DOMINATION NUMBER OF SIERPINSKI CYCLE GRAPH OF ORDER N 61

i e el BLHE e pes
U3 g e K gy e
A e dirine sl
m 1 ym Hl e T
wi e 1+ T T W LT
i ] 15 i - e ¥
waw e e e
T L PV T " L
T . ey T T

R L TR
LI TSP Y uy \

\ .Mﬂi“:- 1. ]
HETIH gy 0 sIEl BETRM
T ’l.:“"‘*:'::Ill - [
S(3’ C6) 3 b sl | eae (=1 BN
e
B » i 583 884

180w

P o B ™ ol eery  Vow

B gy sl

LA e fLLE T TR
Ny s e 43 e i
- e
P LR a3 AL e
I' -
bt _gsa L LT anl L, g1s
1 P |
wf  us P T wl e PRI
-

o w38 SN i
W Mg [T
FrraE L T af o e
B sk Froyrai

Again, in S(3, C, ), here we are taking a subset D={All dotted edges of S(3, C,
)} of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate
all edges of S(3, C,) . Here each S(2, C/) contains 12 dotted edges. Therefore,
the total number of dotted edges of S(3, C,) will be 6x12=72 which is the edge
domination number.

Note:- Here, figure S(3, C,) is very large. If we zoom S(3, C,), we can see all
dotted edges which are taken.
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When we constructed S(3, C,) by copying six times of S(2, C,) and connect
them by edges, there is no need to choose any extra edges for dominating all edges.
Because all six edges which connect to all six copies of S(2, C,) are adjacent to
the six edges (11, 16), (21, 22), (32, 33), (43, 44), (54, 55) and (65, 66) which are
choosed in minimum edge dominating set D in S(2, C,). For example, in figure S(3,
C,), there are six edges which connects to all six copies of S(2, C, ) are adjacent to
edges which are already choosed in S(2, C, ), so here, there is no need to choose
any extra edges for dominating all edges in S(3, C, ).The edge domination number
of S(3, C, ) will be 6xedge domination number of S(2, C, ) = 6x12=72.Similarly, we
can find the edge domination number of S(4, C, ) and it will be 6x edge domination
number of  S(3, C, )=6x72=432. Continung this process we can find the edge
number S(5, C)), S(6, C, )....... S(k, C, ). Therefore, the edge domination number
of S(k, C, )=12x 6*?=2x6"" where k > 1. The edge domination number of S(1, C,
) to S(k, C, ) has been tabulated in Table No. —4.1.

3.5 Edge domination number of Sierpinski Cycle Graph of order ‘7 i.e. y’
Sk, C)).

Table3.5
Graph
Notation P -’
- ? &
s(1,¢5) I °s

In S(1, C, ), the edge Setis E={(1, 2), (2, 3), (3, 4), (4,5), (5, 6),(6, 7),(1, 7)}.
Here we have taken a subset D={(1, 7), (3, 4), (5, 6)}={All dotted lines} of edge
set E{S(1, C.)}. D has minimum number of cardinality which dominate all edges
of S(1, C.). Therefore the edge domination number of S(1, C.) is 3.
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Similarly, in S(2, C,), here we have taken a subset D={All dotted lines of S(2, C.)} of
edge set E{S(2, C.)}. D has minimum number of cardinality which dominate all edges of S(2,

C.) .Therefore, the edge domination number of S(2, C,) is 14.
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Again, in S(3, C, ), here we are taking a subset D={All dotted edges of S(3, C,
)} of edge set E{S(3, C, )}. D has minimum number of cardinality which dominate
all edges of S(3, C, ) . Here each S(2, C,) contains 15 dotted edges. Therefore,
the total number of dotted edges of S(3, C,) will be 15x7=105 which is the edge
domination number.

Note:- Here, figure S(3, C.) is very large. If we zoom S(3, C,), we can see all
dotted edges which are taken.

When we construct S(4, C.) by copying seven times of S(3, C.) and connect
them by edges, , there is no need to choose any extra edges for dominating all
edges. Because all seven edges which connect to all seven copies of S(3, C,) will
be adjacent to the seven edges (111, 117), (221, 222), (332, 333), (443, 444),(554,
555), (665, 666), (776, 777) which are choosed in minimum dominating set D
in S(3, C,) . Therefore, the edge domination number of S(4, C.) will be 7xedge
domination number of S(3, C,) = 7x105=735. Similarly, we can find the edge
domination number of S(5, C,) and it will be 7xedge domination number of S(4,
C,)=7x735=5145. Continung this process we can find S(6, C.), S(7, C)....... S(k,
C,). Therefore, the edge domination number of S(k, C.)=15x7*> where k > 3. The
edge domination number of S(1, C)), S(2, C.) and the edge domination number of
S(3, C)) to S(k, C,) have been tabulated in Table No. - 4.2.

3.6 Edge domination number of Sierpinski Cycle Graph of order ‘8’ i.e. Y’
{S(k, Cy)}

Table 3.6
Graph
1 L — - 8
Notation
3
5(1,Cyg) .. - 6

InS(1, C,), the edge Set is E={(1, 2), (2, 3), (3, 4), (4, 5), (5, 6), (6, 7), (7, 8),
(8, 1)}. Here we have taken a subset D={(1, 8), (3, 4), (5, 6)}={All dotted lines}
of edge set E{S(1, C,)}. D has minimum number of cardinality which dominate all
edges of S(1, C, ). Therefore, the edge domination number of S(1, C, ) is 3.
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Similarly, in S(2, C,), here we have taken a subset D=={All dotted lines of
S(2, Cy)} of edge set E{S(2, C,)}. D has minimum number of cardinality which
dominate all edges of S(2, C,) . Each S(2, C,) contains two dotted edges and we
take four edges which connect copies of S(2, C,). Therefore, the edge domination

number of S(2, C5 ) is 8x2+4=20.
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Again, in S(3, C,), here we are taking a subset D={All dotted edges of S(3, C,
)} of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate
all edges of S(3, C,) . Here each S(2, C,) contains 20 dotted edges and we take eight
edges which connects all eight copies of (2, C,) . Therefore, the total number of
dotted edges of S(3, C,) will be 8x20+8=168 which is the edge domination number.
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Note:- Here, figure S(3, C,) is very large. If we zoom S(3, C,), we can see all dotted
edges which are taken.

When we construct S(4, C,) by copying eight times of S(3, C, ) and connect
them by edges, there is no need to choose any extra edges for dominating all edges.
Because all eight edges which connect to all eight copies of S(3, C,) will be adjacent
to the eight edge (111, 118), (221, 222), (332, 333), (443, 444),(554, 555), (665,
666), (776, 777) and (887, 888), which are choosed in minimum edge dominating
set D in S(3, C,). Therefore, the edge domination number of S(4, C,) will be 8xedge
domination number of S(3, C,) = 8x168=1344. Similarly, we can find the edge
domination number of S(5, C,) and it will be 8 x edge domination number of S(4,
C,)= 8x=10752. Continung this process we can find (6, C, ), S(7, C)....... S(k, C,
)- Therefore, the edge domination number of S(k, C,)=168x 8 =21x8* where k
> 3. The edge domination number of S(1, C,), S(2, C,) and the edge domination
number of S(3, C,) to S(k, C,) have been tabulated in Table No. —4.3.

3.7 Edge domination number of Sierpinski Cycle Graph of order ‘9’i.e. ¥y’ (S(k
,.C))).

Notation P e ©

$(1,Co) ©

InS(1, C)), the edge Setis E={(1,2),(2,3),(3,4),(4,5),(5,6),(6,7),(7, 8), (8,
9), (9, 1)}. Here we have taken a subset D={(1, 9), (3, 4), (6, 7)}={All dotted lines}
of edge set E{S(1, C,)}. D has minimum number of cardinality which dominate all
edges of S(1, C,). Therefore, the edge domination number of S(1, C,) is 3.
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Similarly, in S(2, C,), here we have taken a subset D=

(11,19), (13,14), (16,17),
(21,22), (24, 25), (27,28),
(32,33),(35,36), (38,39),
(41,49), (43, 44), (46, 47),
(51,52),(54,55),(57,58), ; = {All dotted lines of S(2,C5)} of edge set
(62,63), (65,66), (68, 69),
(71,79), (73,74), (76,77),
(81,82), (84, 85), (87, 88),
(92,93), (95,96), (98, 99)

E{S(2, C,)}. D has minimum number of cardinality which dominate all edges
of S(2, C,) .Therefore, the edge domination number of S(2, C)) is 27.

Note:- Here we choosed nine edges (11, 19), (21, 22), (32, 33), (43, 44), (54,
55), (65, 66), (76, 77), (87, 88) and (98, 99) in minimum dominating set D in S(2,
C,) . When we construct S(3, C,) by copying nine times S(2, C,) and connect them
by nine edges, there is no need to choose any extra edges for dominating all edges.
Because the edges which connect to nine copies of S(2, C,) are adjacent to these
edges which are choosed in minimum dominating set D in S(2, C).
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Again, in S(3, C,), here we are taking a subset D={All dotted edges of S(3, C,)}
of'edge set E{S(3, C,)}. D has minimum number of cardinality which dominate all
edges of S(3, C,) . Here each S(2, C,) contains 27 dotted edges. Therefore, the total
number of dotted edges of S(3, C,) will be 27x9=243 which is the edge domination
number.



72 KaLaNIDHI KALYAN AND MOHIT JAMES

Note:- Here, figure S(3, C,) is very large. If we zoom S(3, C;), we can see all
dotted edges which are taken.

When we construct S(3, C,) by copying nine times of S(2, C,) and connect
them by edges, there is no need to choose any extra edges for dominating all edges.
All nine edges which connect to all nine copies of S(2, C,) will be adjacent to the
nine edges (11, 19), (21, 22), (32, 33), (43, 44), (54, 55), (65, 66), (76, 77), (87, 88)
and (98, 99)which are choosed in minimum edge dominating set D of S(2, C,).For
example, in figure S(3, C,),there are nine edges which connects to all nine copies
of S(2, C,) are adjacent to edges which we have already choosed in S(2, C)), so
here, there is no need to choose any extra edges for dominating all edges in S(3,
C,).The edge domination number of S(3, C,) will be 9xedge domination number of
S(2, C,) = 9x27=243. Similarly, we can find the edge domination number of S(4,
C,) and it will be 9xedge domination number of S(3, C,)=9%243=2187. Continung
this process we can find the edge domination number of S(5, C,), S(6, C),....... S(k,
C,). Therefore, the edge domination number of S(k, C,)=27x 9**= 3x9 *! where
k> 1. The edge domination number of S(1, C,) to S(k, C,) has been tabulated in
Table No. —4.1.

4(B).8 Edge domination number of Sierpinski Cycle Graph of order ‘10’ i.e.
Y (S(k, C,))).

Graph
Notation
32 :_, d;‘-‘-]
S(l, ClO) 1 ?‘"’ ““tlp =
| |
N d

InS(1, C,), the edge Setis E={(1,2), (2, 3), 3, 4), (4, 5), (5, 6), (6, 7), (7, 8),
(8,9), (9, 10), (1, 10) }.

Here we have taken a subset D={(1, 10), (3, 4), (5, 6), (7, 8)}={All dotted lines}

ofedge set E{S(1,C,))}. D has minimum number of cardinality which dominate
all edges of S(1, C,)). Therefore the edge domination number of S(1, C, ) is 4.



EDGE DOMINATION NUMBER OF SIERPINSKI CYCLE GRAPH OF ORDER N

_______ ?I_.\mn
iz " e -": }II
N\ / VAN
n's i my LEC B
I \ % \
) Wy i iy e
w— tu st 1
..‘~ 0
I 7
. ‘ " “{\ \}H
\ / ./
n im u} {.';‘H
-~ ) 7 W
My \'|‘:1 Hy
Hl """" ol ]
- e

. \ /
S & e
SO
_ -l i“ _— .
1 ":, ..... \ue
/ \
X4 e
A
“ "rf .
1

&
'\.\
Ty \"‘H
.
s ? e
: “'I:. \_\:'il " 'i ;’-
\ \
. uh L]
-, / \'\\.
wi e

Similarly, in S(2, C, ), here we have taken a subset D={All dotted lines of S(2,C
)} of edge set E{S(2, C,))}. D has minimum number of cardinality which dominate

all edges of S(2, C, ). Therefore, the edge domination number of S(2, C,) is 30.
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Again, in S(3, C, ), here we are taking a subset D={All dotted edges of S(3, C, )}
of edge set E{S(3, C,)}. D has minimum number of cardinality which dominate
all edges of S(3, C,; ). Here each S(2, C, ) contains 31 dotted edges. Therefore,
the total number of dotted edges of S(3, C, ) will be 31x10=310 which is the edge
domination number.

Note:- Here, figure S(3, C,) is very large. On zooming S(3, C, ), all dotted
edges are visible.

When we construct S(4, C, ) by copying ten times of S(3, C, ) and connect them
by edges, there is no need to choose any extra edges for dominating all edges. All ten
edges which connect to all copies of S(3, C, ) will be adjacent to the ten edges (111,
1110), (221, 222), (332, 333), (443, 444), (554, 555), (665, 666), (776, 777),(887,
888), (998, 999), (10109, 101010), which are choosed in minimum dominating set
Din S(3, C,). Therefore, the edge domination number of S(4, C, ) will be 10>xedge
domination number of S(3, C, )=10x310=3100. Similarly, we can find the edge
domination number of S(5, C, ) and it will be 10>xedge domination number of S(4,
C,,)=10x3100=31000. Continung this process we can find S(6, C ), S(7, C,; ).......
S(k, C,,). Therefore, the edge domination number of S(k, C, ) = 31x10** where k
> 3. The edge domination number of S(1, C ), S(2, C ) and the edge domination
number of S(3, C,)) to S(k, C, ) have been tabulated in Table No. —4.2.

3.9 Edge domination number of Sierpinski Cycle Graph of order ‘11’ i.e. y’
Sk, C ).
Table 3.9

Notation

S(1,€41) -1 1

In S(1, C,)), the edge Set is E={(1, 2), (2, 3), (3,4), (4, 5), (5, 6), (6, 7), (7, 8),
(8,9), (9, 10), (10, 11), (1, 11)}.

Here we have taken a subset D={(1, 11), (3, 4), (6, 7), (9, 10)}={All dotted lines}
of edge set E{S(1, C,))}. D has minimum number of cardinality which dominate all
edges of S(1, C,)). Therefore, the edge domination number of S(1, C,) is 4.
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Similarly, in S(2, C,,), here we have taken a subset D={All dotted lines of
S(2, C,))} of edge set E{S(2, C,)}. D has minimum number of cardinality which
dominate all edges of S(2, C,)) . Each S(1, C|)) contains three dotted lines and we
take six edges which connect copies of S(1, C,)). Therefore, the edge domination

number of S(2, C,) is 11x3+6=39.
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Again, in S(3, C, | ), here we are taking a subset D={All dotted edges of S(3,C, )}
of edge set E{S(3, C,))}. D has minimum number of cardinality which dominate all
edges of S(3, C,)) . Here each S(2, C ) contains 38 dotted edges and we take eleven
edges which connects all eleven copies of (2, C, ) . Therefore, the total number of
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dotted edges of S(3,C 11 ) will be 11x38+11=429 which is the edge domination
number. Note:- Here, figure S(3,C 11 ) is very large. If we zoom S(3,C 11 ), we
can see all dotted edges which are taken.

When we construct S(4, C,,) by copying eleven times of S(3, C,)) and connect
them by edges, there is no need to choose any extra edges for dominating all edges.
All eleven edges which connect to eleven copies of S(3, C,,) will be adjacent to
the eleven edges (111, 111), (221, 222), (332, 333), (443, 444), (554, 555), (665,
666), (776, 777), (887, 888), (998, 999), (10109, 101010), (111110, 111111),
which are choosed in minimum edge dominating set D in S(3, C,)). The edge
domination number of S(4, C, ) will be 11 x edge domination number of S(3,C, )=
11x429=4719. Similarly, we can find the edge domination number of S(5, C,, ) and
it will be 11xedge domination number of S(4, C,,)=11x4719=51909. Continung this
process we can find S(6,C ), S(7,C))....... S(k, C,,). Therefore, the edge domination
number of S(k, C,,)=39x11** where k > 2. The edge domination number of S(1,
C,) and the edge domination number of S(2, C,)) to S(k, C,,) have been tabulated
in Table No. —4.4.

4. RESULTS & CONCLUSION

From Table 3.1, 3.4 & 3.7, we conclude that

Table-4.1
Edge dominah‘ian number Cycle Graph

Cs Ce Cqy
Y's(1.6) 1 . 3
Y'(s(2.6)) 3 | 12 | 27
Y (s (3,6)) 9 72 243
y’ (S (4, G)) 27 432 2187
Y' s (k G)) 1x3k1|2x6k1|3x9k1

From given this table, we conclude that the edge domination Number of Sierpinski
Cycle Graph of order , where , is given by

Y'(S(k,C3,)) = n(3n)*"!, wheren =1,2,3,4,5,--and k > 1.
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From Table 3.2, 3.5 & 3.8, we conclude that

Table-4.2
Edge domination number Cycle Graph

Ca Cy Cio
¥'s (16) 2 3 a
¥'(s (2,6)) 4 14 30
Y's(3,6) 20 105 310

r

Y'(s (4,6) 80 735 3100
Y's (k 6) 5x 42| 15 x 7572 | 31 x 10+ 2

From given this table, we conclude that the edge domination Number of
Sierpinski Cycle Graph C,,, of order ‘n’, where n=0,1,2,3,4,5---, is given by

> v'(5(1,C443,)) = n+2, wheren=0,1,2,3,4,5,.

> V'(85(2,€443,)) = (n+1) X (4+3n), wheren=0,1,2,3,4,5,

> V' (S(k,Cyp3n)) = [(n+ 1) X (4 +3n) + 1](4 + 3n)*2, wheren =
0,1,2,3,---and k = 3.

From Table 3.6, we conclude that

Table-4.3
Edge domination number Cg
Y’ (16) 3
Y' s (2.6) 20
Y'$(B6) 168
Y's (4.6) 1344
Y's (k) 21 x8"*

From given this table, we conclude that the edge domination Number of
Sierpinski Cycle Graph C,,, of order ‘n’, where n=1,3,5,7-+-, is given by

3
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Sierpinski Cycle Graph C,,

1

2]

13]

(4]

[5]

[6]

7]

> ¥'(S(1,€s543,)) = n+2, wheren= 1,3,5,
> y’(S(Z, C5+3n)) = n+1)x(+3n)+ w, wheren =1,3,5,7 -

2
> (St Csiz) = [+ D x5 +3m)+ 22+ 1) x (54 3w+ 2,
wheren =1,3,5,7--&k > 3.

2

From Table 3.3 & 3.9, we conclude that

Table-4.4
Edge domination number Cycle Graph
Cs Cia
Y'(s(1,6)) 2 4
Y'(s(2.6) 8 39
Y (3.6) 40 | 429
Y (s (k G)) 8 x 552 | 39 x 11%-2

From given this table, we conclude that the edge domination Number of

,, of order ‘n’, where n=0,2,4,6---, is given by

> ¥'(5(1,C5,3,)) = n+2, wheren=0, 2,4,6 -

> y’(S(Z, C5+3n)) = (n+1)x(5+3n)+ {(Sﬂzﬂ, wheren =
0,2,4,6,-

> V(S Cs,3)) [+ 1) % (54 3n) + 20 (5 4 3m)*2,

wheren =0,2,4,6,---&k = 3.
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