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1. Introduction

Throughout this paper we consider simple graphs,
finite, undirected and contain no loops or multiple
edges. Our terminology and notations will be
standard except as indicated. For undefined terms see
[1], [2] and [3].

For a graph G= (V, E) , V denotes its vertex set while
E its edge set. If D €V then < D > denotes the
induced sub graph of G by the vertices of D. The
cardinality of a set S denoted by |S| is the number of
elements of the S. A set D <V is said to be
dominating set of G if every vertex in V—D is
adjacent to some vertex in D. The cardinality of a
minimum dominating set D is called the domination
number of G and is denoted by y (G) [4]. In other
words we defined the domination number y (G) of a
graph G as the order of smallest dominating set of G.
A dominating set S with |S| =y (G) is called a
minimum dominating set [5]. Dominating set appear
to have their origins in the game of chess where the
goal is to cover or dominate various squares of a
chesshoard by certain chess pieces. The problem of
determining domination numbers of graphs first
emerged in (1862) of De Jaenisch who wanted to find
the minimal number of queens on a chessboard, such
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A dominating set S of a graph G = (V,E), is a subset of the vertex

set V (G) such that any vertex not in S is adjacent to at least one vertex in
S .The domination number of a graph G denoted by y (G) is the
minimum size of the dominating sets of G. In this paper we introduced
the domination numbers of certain prism graphs.

that every square is either occupied by a queen or can
be reached by a queen with single move [6]. To date
many papers have been written on domination in
graphs like [6,7,8]. In additional domination has
many applications like the problem of monitoring an
electric power system [9]. The book by Haynes,
Hedetniemi, and Slater [2] illustrates many
interesting examples including dominating queens,
set of representatives, school but routing, computer
communication networks, radio stations, land
surveying ...etc. Among them, the classical problems
of covering chessboards by the minimum number of
chess pieces were important in stimulating the study
of domination [10].

As usual we use|x| for the smallest integer not
greater than x.

Definition 1.1: A Prism graph Y, ,, is a simple graph
given by the Cartesian product graph Y, , = C,,, X B,
where C,, is a cycle with m vertices and B, is a path
with n vertices. It can therefore be viewed and formed
by connecting n concentric cycle graphs C,, along
spokes. Also sometime Y,,, calls a circular ladder
graph [11].
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Fig. 1:¥ 0
The following theorems have been used in this paper: 2. On the domination numbers of prism
Theorem 1.1 (see [12]): If G has no isolated vertices, graph ¥, ,
then (G) < @ Theorem(2.1): Form > 3,
Theorem 1.2 (see [8]): A dominating set D of a 2|™2| + 3 for m =1 (mod 4)
graph G is minimal if and only if for each vertex : 2|m=2| + 2 otherwise
4

vEe L:]one of the following conditions satisfiedh ) Proof: Let the vertices of this graph labeled by:
(i) There exist a vertex u €V —D such that V(Ym,z) = (12,3, ... 2m} see Fig.2.

N@w)nD = {v}
(i) vis an isolated vertex in D .

4 6 I+m
8 ) 2+m
N e
6 5 185 g m
Flg 2: Ym'z
We consider for m > 3 the three following cases: {3+4k,(m+2)+4k,(4+m)+ 4k|k =

Case (1): Suppose m =1 (mod 4) , we give theset 12 |™=2]3 not dominating with any vertex in S’
of vertices S =5, US; U {m} is dominating set for  Ajsq if v = {m]} then we have at least two vertices of

Yz - the form {m — 1, 2m} adjacent to v not dominating
Where S; = {1 + 4k|k = 0,1,2, ..., |™2[} yet with any vertex in S’. So for any chooses of v we
and S, ={3+m)+ 4k|k =0,1.2,..,[2}. have at least two vertices not dominating with any
2SI =18+ 1S, + 1 vertex in S’, this implies that S’ is not a dominating

= 2|™2| +3 set or in’other words we show that there is no proper

Therefore y(Yi,) < IS| = 2|™2| +3 . subset S’ € S dominating Y,,, .Therefore we have a

contradiction and y (Y, ») = 2|%2| + 3.

This implies that y (Y, ) = 2|2 + 3.

Case(2): For m =2 (mod 4) , we give the set of
vertices S =5, US,U{2m} is the dominating set
for Y,,, Where S; is the same set in case(1l) and

Now, to proof that y(Y,,)=2|™2|+3 it is

sufficient to show that there is no proper subset of S

dominating Y,,. So if v is any vertex in S, S’ = § —

{v} € S be dominating Y,,, and |S'| < 2|2 + 2.

Now for any v € S implies that v either in S; orin S m—

or v= {m)}{ . Accor%ing to the structuré of thcze S ={B+m) + 4klk = 012,..., ["]-1}

labeling it is clear that for any chooses of v € 5, we 1 nerefore [SI=[S;| +1S,[ +1

have at least two vertices of the form {2 + 4k ,m + = ZlmT_ZJ +2

aklk =012,..,|%2]} that adjacent to v not  Hence y(Yn2) < [S| = 2|™2| +2.

dominating with any vertex in S’. For veS, , v  Similartothatincase(l), letves, S'=S—{v}c

dominates itself and we have three vertices of the S, |S'| < 2|™2| + 1 and S’be the dominating set of

form: Y2 - Now if v € S; or in S, the proof is similar to
that in the case (1) remained when v = {2m} ¢ S’,
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this vertex dominates itself which is not dominated
with any vertex in §' = S; US,. So we have for all

TJPS

The proof of y(Y,) = 2|72| + 2 is similar to that
in case(l) when wveES;, or vES, ~y(¥py,) =

chooses of v at least one vertex not dominating with 22| + 2.
. , 4
amgyerteg s fy From the above cases we have:
|;|.enc‘;not ominating setg m2: o ) 2jm2] + 3 for m =1 (mod 4)
Y(Vm2) = IS| = 2|2 +2  implies that  y(Yy,,) = - .
Y(Ya) = zlm—'zl 42 * ' 2|m2| + 2 otherwise. m
m2) = &4~ . . . . h
Case (3): For m=0,3(mod4) , we give the 3. On domlr.1at|on numbers of prism graph Y, 3:
dominating set for these two cases of Y, , by: M@)_.For mz3,
§S=5,US, where S; and S, are the same sets in ¥ (Ym3) =
case(1). 3|72 + 4 for m =1 (mod 4)
~ |S] =181 + 1S, 3|22 + 2 for m = 2 (mod 4)
= 22| + 2 Hence y(Yn) <22 +2 . 3|22 +3 for m = 0,3 (mod 4)
Proof: Let the vertices of this graph labeled by:
V(Yms) = {1,2,3,...,.3m} see Fig.3.
7 1+2m
1
4 1
3 2
9%~ g 1
Fig. 3:Y,,3

Similarly in Theorem(1) we consider for m = 3 the
three following cases:
Case (1): Suppose m =1 (mod 4) , first we give
the set of dominating set of Y, ; by the set of the
vertices S =S, US, US; U{2m — 1}.
Where S; = {1 + 4k|k = 0,1,2, ..., |2}
S, ={(3+m) + 4k|k = 0,1,2, ..., |=2|}
Sy ={(1+2m) +4klk =0,12,...,|=2|}.
IST = 1S1] + 1521 + 1551 + 1

= 3|™2| + 4
Therefore y(Yp3) < IS| = 3|™2| + 4. By the same
way as in Theorem (1) we prove y (¥, 3) > 3|2 +
4, letvany vertexinS, S'=S—-{v}cS,|S|<
3|™2| + 3 and S’ be the dominating set of ¥, 5 . For
any v € S implies that v is either in S; or in S, or in
S; or v = {2m — 1}. The proof is similar to that in
Theorem(1), case(1l) when v € S; or S,. So if v € S5
according to the structure of the labeling it is clear
that v is dominates itself in addition there is at least
one vertex of the form:
{2(m + 1) + 4k|k = 0,1,2, ..., ||} that adjacent to
v not dominating with any vertex in S’, remained
when v = {2m — 1} we note v dominates itself and
there are three vertices of the form {2m,m — 1,3m —
1}that adjacent to this vertex not dominating with any
vertex in S’. So for any chooses of v we have at least
two vertices not dominating with any vertex in S’.

and
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~ 8" is not a dominating set implies y(¥;,3) =
3|m2] + 4
Therefore y(Yy,3) = 3|22 + 4.
Case (2): For m = 2 (mod 4).
We have give the set of vertices S =5, US, US; U
{2m—-12(m-1)}
Where S; = {1+ 4k|k = 0,1,2, ..., |2 — 1}

S, ={B+m) + 4k|k = 0,1,2, ..., |=2| — 1}
and  S; = {(1+2m) + 4k|k = 0,1,2, ..., |=2| — 1}
is a dominating set for Y;,, 5.
Therefore |S| = [Sy| + [So| + S5 + 2

= 3|™2| + 2

Hence y(Yp3) < IS| = 3|%2| + 2.
Now, let veES, S'=S—{v}cS,|s'|<3|=2+
1land S'be the dominating set of ¥,,, 5. If v € S implies
that v either in S;or in S, or in S; or v ={2m —
1,2(m — 1)}. The proof is similar to that in the case
(1) for veS;, veS,and v € S; so remained two
vertices of the form {2m — 1} and {2m — 2}. So
either v ={2m— 1} that dominates itself in
addition there are at least three vertices of the form
{(m—1),(3m —1),2m} that adjacent to v not
dominating with any vertex in S’, or v ={2m — 2}
that dominates itself and there are two vertices of
the form {(m — 2), (3m — 2)} not dominating with
any vertex in S'. So for any chooses of v we have at
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least two vertices not dominating with any vertex in
5’

~ §" is not a dominating set.

Hence y (Y, 3) = 3|%2| + 2

This implies that y(Yp,3) = 3|%2| + 2.

Case(3): For m =0,3 (mod 4) give the set of
dominating set of Y, by the set of the vertices
S§=5US,US; where §;, S,and S; are the same
sets in case(1).

Therefore y (Yy,3) < IS| = 3|%2| + 3.

let veS,S' cS,|S'| <3|+ 3, the proof of
Y (Yms3) = 3|%2| + 3 is similar to that in case (1)
when v €S;, vES, and v € S; hence S’ is not a
dominating set, implies that y (¥;,3) = 3[’”T‘Z] +3.
Hence from the above cases we have:

Y(Ym,S) =
3[’”T'ZJ +4 for m =1 (mod 4)
3[’”T’ZJ +2 for m = 2 (mod 4) ]
3|2 + 3 for m = 0,3 (mod 4).

4. On domination numbers of prism graph
Yona

In this section we first determine the domination
number of Y3, , Y5, and ¥, ,as aspecial cases then we
determine the domination numbers of Y,,, , in general.
Lemma(1): y(Y34) = 4

Proof: Let the vertices of this graph labeled as shown
in Fig.4.

Fig. 4:Y34

We have first give the dominating set of this graph by
the

set S = {3,4,11,12}, therefore y(Y;,) < |S| =4

let veS,S'cS,|S'| <3.

It is easy to show that there is no proper subset
§'=S—{v} < S dominating Y3 , .

So if we choose v € S we have always at least one
vertex that adjacent to wnotdominating with any
vertex in S'. Soif v={3}¢S',S ={4,11,12} it
is clear {2,6} not dominating with any vertex in S'.
Now if v ={4}¢S’, we have {7} not dominating
with any vertex in S, If v = {11} ¢ S', we have {8}
not dominating with any vertex in S'. Also if
v = {12} ¢ S', we have {9} not dominating with any
vertex in S’. So for any chooses of v we have always
one vertex not dominating with any vertex in S’
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~ S" is not dominating set, hence we have a
contradiction and y (Y3 ,) = 4.

~Y(a) =4, W

Lemma(2): y(Ys4) =6

Proof: Let the vertices of this graph labeled by as
shown in Fig.5.

Fig. 5:¥5,

We have first give the dominating set of this graph by
the set

S ={3,5,6,14,17,20}, therefore y(¥s5,) < |S| =6
let veS,S'=S—{v}and S cS§, therefore
IS'I<5

It is very easy as in lemma(1) to show that there is no
proper subset S’ € S dominating Y5, . So if v = {3}
, we have

three vertices {2,4,8} not dominating with any vertex
in S'. If v = {5} not dominating with any vertex in
S’ because it is dominates itself. If v = {6}, we
have two vertices {7,11} not dominating with any
vertex in S'.

If v ={14}, we have three vertices {9,13,15} not
dominating with any vertex in S".

If v={17}, we have three vertices {12,16,18} not
dominating with any vertex in S".

If v=1{20} , we have two vertices {15,16} not
dominating with any vertex in S’. So for any chooses
of v we have always one vertices not dominating with
any vertex in S’

=~ §" is not a dominating set. Hence y(Y5,) = 6.
~Y(Ysa) =6. W

Lemma(3): y(¥s4) =10

Proof: Let the vertices of this graph labeled as shown
in Fig.6.

36 ,f";,.ﬁh .
P g 19

o
A 1
11
1
3516 { Tg :
3 71 30
342506 | ﬁ 1]
T e =l [3[22[31
15
24 L
33 237
31
Fig. 6: Ygu
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We have given the dominating set of this graph by the
set S

where: S = {3,5,8,10,16,22,26, 29,33, 36}therefore
y(Y5,4) < |S| = 10.Similarly as in lemma(1l) and
lemma(2)

we have always v dominates itself or there is at least
one

vertex that adjacent to v not dominating with any
vertex in S,

So no proper subset S* € S dominating Yo 4 .

Hence y(Y5,) = 10.

~Y(Yoe)=10. W

Theorem(3): Form > 4andm # 5,9, y(Y;,4) = m
Proof: Let the vertices of this graph labeled by:
V(Yma) = {1,2,3,...,4m} see Fig.7.

Similar to that in Theorem(1) and Theorem(2),
we consider for m = 4 and m # 5,9 the four
following cases:
Case(1): For m = 0 (mod 4)
We give the set of dominating set of Y, , by the set
of the vertices:
S={i+m),(+3m+1),3(+2),G(+2m+
3)|i=15,9,..,m—3}

m
S| = 4 (Z) —m.
Therefore y(Yi,4) < IS =m
For any vertex vin S, S'=S—{v}cs, |§']<
m—1 and S’ be the dominating set of Y, ,
according to the structure of the labeling if we take
v € S we have four choices to v.
If v=(i+m) the always three vertices are of the
form{i, G+ m+ 1), (i +2m)}.
If v=(i+3m+ 1) then, we have three vertices are
of the form:
{i+2m+1),(i+3m+ 2),(i +3m)}
dominating with any vertex in S’ .
If v=_+2) we have three vertices of the form
{(i+1),({+3),(i+m+2)} not dominating with
any vertex in S’.
If v=(i+2m+ 3) we have two vertices are of the
form:
{@+3m+3),(i+2m+2)} not dominating with
any vertex in S'. So for any chooses of v we have at

not
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least two vertices not dominating with any vertex in
SI
Hence y(YVy,4) = m
Y (Yma) =m.
Case (2): For m = 1 (mod 4) and note that m #+ 5,9
first we have give the set of dominating set of Y, ,
by the set of the vertices S =5, U S,
Where:  S; ={(i+m),(i+3m+1),({+2),0+
2m+ 3)|i = 8,12,16, ..., m — 5}

and S,={35,(m+1),2m+4),3m +
2),(m+7),3m+6),(m—1),4m}.

[S| = 1S:] + [Sz| = m.

Therefore y (Y, 4) < |IS| =m.
Now, let v any vertex in S, §'=S—-{v}csS ,
|S'| <m and S’ be the dominating set of Y,
.Similarly for any chooses v € § either in S; orin S,.
For v € S;, v is dominates itself and all the vertices
that adjacent to v except when v = (8 + m) we have
three vertices of the form {8, (8 + 2m), (9 + m)} that
adjacent to v not dominating with any vertex in S'.
Also, for v € S,, v is dominates itself and all the
vertices that adjacent to v except when v =
{(m — 1), (m + 7)} we have two vertices of the form
fm,(2m—-1)} and {(m+6),2m+7)} that
adjacent to v not dominating with any vertex in S’,
similarly for any chooses of v we have at least two
vertices not dominating with any vertex in S', so we
have a contradiction, hence S’ is not a dominating set
andy(Yip4) =m
V(YmA) =m.
Case (3): For m = 2 (imod 4) first we give the set of
dominating set of Y, by the set of the vertices
S§=5US,.
Where S={{+m),(+3m+1),0{+2),0+
2m+3)|li =1,59,..,m — 5}

and S, = {(m—1),4m}.

ST = 181 + 15| =m

Therefore y(Yy,4) < IS| = m.
Now, let vany vertex in S , S'=S—-{v}csS ,
IS’ <m—1 and S’ be the dominating set of Y, ,.
For v € S;similarly, if v=_(i+m) or v=(i+2)
always v dominates itself and all the vertices that
adjacent to him.
For v=(i+3m+1) dominates itself and two
vertices of the form:
(i+2m+1),@+3m+2)}now, If v=_>G+2m+
3) also dominates itself and two vertices of the form
{(i+3m+3),({i+2m+2)} not dominating with
any vertex in S'. Now, for v €S, implies that v
either (m — 1)or 4m.
If v=_(m—1) we have two vertices of the form
{(2m — 1), m} adjacent to v not dominating with any
vertex in S'. Also if v = {4m} we have two vertices
of the form {(4m —1),3m} adjacent to v not
dominating with any vertex in S’. So for any chooses
of v we have always two vertices not dominating
with any vertex in S’.
Therefore S’ is not a dominating set.
Hence y (Y, 4) = m.
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This implies that y(Yy,,) = m.
Case(4): For m = 3 (mod 4) first we give the set of
dominating set of Y, by the set of the vertices
S=5US,.
Where S={{i+m),({+3m+1),({+2),(+
2m+3)|i =1509,..,m— 6}

and S, = {(m —2),2m,(4m —1)}.

S| =111 +1S,] =4(%2)+3 =m
Therefore y(Y,4) < |S| = m. Now, let v any vertex
inS, S'=S—{v}cS,|S|<m-—1andS’bethe
dominating set of Y, , .If v € S implies that v either
inS; orin S,. for v € S; according to the structure of
the labeling for v = (i + 2) and
v=(i+3m+ 1) itis clear that v is dominates itself
and all the three vertices that adjacent to him.

If v = (i + m) then, we have the three vertices are of
the form:

{i, i +m+1),({+2m)} not dominating with any
vertex in S".Now if

v = (i + 2m + 3), v dominates itself and the vertex
of the form (i + 3m + 3).

Also if v € §,We have three choices:

If v=(m—2) then, there are two vertices of the
form {(2m —2),(m — 1)} that adjacent to v not
dominating with any vertex in §'. For v = (4m — 1)
then, we have all the vertices that adjacent to v not
dominating with any vertex in S'. Now If v = (2m)
there are three vertices of the form {m,3m, (2m —
1)} that adjacent to v not dominating with any vertex
in S’. So for any chooses of v we have at least two
vertices not dominating with any vertex in S’ so we
have a contradiction.

Hence S’ is not a dominating set implies y (Y, 4) = m
SY(ma) =m.  m

5. On domination numbers of prism graph
Ym,5:

As previous section we first determine the
domination number of Y3 5 and Y 5 as a special cases
then we determined the domination numbers of Y, s
in general.

Lemma (4): y(Ya5) = 4

Proof: Let the vertices of this graph labeled as shown
in Fig.8.

Fig.8: Y35
First we give the dominating set of this graph by the

set S where: S = {3,7,8,15}, therefore
|S|=4.For veS,S’

Y(Ys5) <
S_w}cs,|s'| <3
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It is easy to show that there is no proper subset
S’ € S dominating

Y35 . So if v = {3} then it dominates itself and there
are three

vertices {1, 2,6} not dominating with any vertex in S’.
If v = {7} then it dominates itself and the vertex {4}
that adjacent to v not dominating with any vertex in
S’

So if v = {8} then it dominates itself and

there are {5,9,11} not dominating with any vertex in
S

Now, if v = {15} then it dominates itself and there
are {13, 14} not dominating with any vertex in S’. So
for all chooses of v we have at least two vertices not
dominating with any vertex in S’

~ §'" is not a dominating set.

We have a contradiction and y(Y35) = 4 .
cy(as)=4. W

Lemma (5): y(Ys5) =8

Proof: Let the vertices of this graph labeled as in
Fig.9.

Fig.9:Y¢s
First we give the dominating set of this graph by:
S ={3,5,7,15, 16,24, 26,28}.
Therefore y(Yg5) < |S| = 8.Similarly in lemma(4)
for veS ,S'=S—-{v}cS,|S'|<7now, let v
any
vertex in S implies that:
If v = {3} in additional v dominates itself there is the
vertex {2}
not dominating with any vertex in S"'.
If v = {5} then, there are two vertices {6,11} that
adjacent to v not dominating with any vertex in S'.
If v = {7} then, there are four vertices {1,8,12,13}
that adjacent to v not dominating with any vertex in
S
If v = {15} then, there are two vertices {14, 21} that
adjacent to v not dominating with any vertex in S’.
If v = {16} then, there are two vertices {10, 17} that
adjacent to v not dominating with any vertex in S’.
If v = {24} then, there are four vertices
{18,19,23,30} that adjacent to v not dominating with
any vertex in S'. If v = {26} then, there are three
vertices {20, 25, 27} that adjacent to v not dominating
with any vertex in S’. Now, if v = {28} then, there is
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one vertex {29} that adjacent to v not dominating
with any vertex in S’. Hence S’ is not dominating set
since for all chooses of v we have at least one vertex
not dominating with any vertex in S'.

So y(Yss) =8and y(Yes) =8. |
Theorem(4): Form=4 and m#6, y(Yus) =

( STm for m = 0 (mod 4)

STTS for m =1 (mod 4)
{ 5";_2 for m = 2 (mod 4)
l mtl for m = 3 (mod 4)

4
Proof: Let the vertices of this graph labeled by:
V(Yms) = {1,2,3, ..., 5m} see Fig.10.
Similarly from above theorems we consider for
m = 4 and m # 6 the four following cases:

Case (1): For m = 0 (mod 4)

First we give the set of dominating set of Y, 5 by

the set of the vertices S Where :
S={i+m),(i+4m+1),(+2),{+2m+
1),(i+3m+3)|i=15,..,m—3}

~ S| = STm therefore y(¥,,5) < |S| = STm

For any vertex vin S, S'=S—{v}cs, |§']<
STm —1 and S’ be the dominating set of Y5 .

According to the structure of labeling if we take
v € S then, we have five chooses:

For v={({i+m),({+2),({+3m+3)}wenotev
dominates itself and all the vertices that adjacent to v
which is not dominated with any vertex in S’.

For v = (i + 2m + 1) dominate itself and one vertex
of the form (i + 2m + 2) which is not dominating
with any vertex in S'.Now, for v= (i+4m+1)
dominates itself and the two vertices of the form
{i+4m+2),(i +4m)} that adjacent to v not
dominating with any vertex in S’. So for any chooses
of v we have at least two vertices not dominating
with any vertex in S’, hence S’ is not dominating set

implies y(Yi5) = STm.
5
2 Y (Yms) = 2
Case (2): For m = 1 (mod 4)
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First we give the set of dominating set of Y,, 5 by the
set of the vertices

S = 5; U {2m, 5m}. Where

S ={{i+2),+m),(E+2m+3),(+3m+
1),(+4m+3)|i =1,5,..,m — 4}

IS| =S |+2—5(m_1>+2—5m+3
=S, = : =
Therefore y(Yp,5) < IS| = ":'3 . Now, let v be any
vertexinS, S'=5—-{v}cS,|S| < M3 _ 1 and

4
S’ be the dominating set of Y,, s .Similarly in case(1)

we have five chooses when v € §;.

For v = {(i + 2), (i + 3m + 1)} we note v dominates
itself and all the vertices that adjacent to v which is
not dominated with any vertex in S'.

For v = (i + m)we always at least one vertex of the
form (i + m + 1) which is not dominating with any
vertex in S'.

For v =(i+2m+ 3) dominates itself and one
vertex of the form (i +2m + 2) which is not
dominated any vertex in S".

Now, for v = (i + 4m+ 3) dominates itself and
then, there are two vertices of the form {i + 4(m +
1), (i + 4m + 2)} that adjacent to v not dominating
with any vertex in S'.To complete the proof
remained when v = {5m} and v = {2m} where in
two chooses of v there is at least one vertex of the
form (m)and (4m) that adjacent to v not dominating
with any vertex in S’. So for any chooses of v we
have always one vertex not dominating with any

vertex in S'.therefore S’ is not a dominating set.
5m+3

Hence y (Y, 5) = :

4
5m+3

This implies that y (Yp,s) = —

Case (3): For m = 2 (mod 4)and m +# 6.

We give the set of dominating set of Y 5 by the set of
the vertices S =S5, U S,

Where :

S ={{+2),i+m),{+2m+3),3(+3m+
1), +4m+3)|i = 1,5,...,m — 9}

and S,={m,(m—-1),3m—-1),(2m—
3),(4m —4),(m —5),(5m — 2)}.

IS] = 1811 + 7 = 5(%2) +7

Therefore y(Yy,s) < IS| = 5";_2

Now, let v any vertex in S , S'=S—-{v}cS§ ,
IS,l S5m—2

yent 1 and S’ be the dominating set of Y, s
. The proof is similarly in the case (2) whenv € S,
so to complete the proof remained when v €S,
hence if v = {5m} which dominates itself and all the
vertices that adjacent to v not dominating with any
vertex in S,

If v = {m — 1} which dominates itself then we have
two vertices of the form

{m,m — 2} that adjacent to v not dominating with
any vertex in S’.

If v= {3m— 1} which dominates itself then we
have three vertices of the form {3m,(4m —




Tikrit Journal of Pure Science Vol. 27 (1) 2022

1), (3m — 2)} that adjacent to v not dominating with
any vertex in S’.

If v = {m — 5} which dominates itself then we have
two vertices of the form
{(m—4),(2m —5)} that adjacent
dominating with any vertex in S".
Finally for the other chooses of v ={(5m—
2),(2m — 3),(4m — 4)} which dominate itself and
all the vertices that adjacent to v not dominating with
any vertex in S'.Therefore S’ is not a dominating set.
~S§" is not a dominating set, so we have a
contradiction and y (¥, ) = 22—

4
Implies that y (Y, s) = ?

Case (4): For m = 3 (mod 4).
We give the set of dominating set of Y, s by the set
of the vertices S = S; US, Where
S ={{+2),{i+3m+1),@{+m),({+2m+
3),(i+4m+3)|i=15,..,m—6}
and S, = {5m,(m—-1),3m—-1),(3m — 2)}.
NIERNTEINY

=5™2)+4

to v not

Therefore y(Yps) < IS| = 5";“.
Now, let v any vertex in S, S'=S—-{v}csS,
S'| <322 _ 1 and S’ be the dominating set of Y, s

4
If v € S implies that v either in S; orin S,.
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For v € S, the proof is similarly in the case(1) so to
complete the proof remained when v €S, So we
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s5m+1
4
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