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Abstract

A set D of a graph G = (V,E) is a dominating set if every vertex in V —D is adjacent to some
vertex in D. The domination number y(G) of G is the minimum cardinality of a dominating
set. A dominating set D is called a complementary tree dominating set if the induced sub
graph <V —D > is a tree. The minimum cardinality of a complementary tree dominating set
is called the complementary tree domination number of G and is denoted by ycd(G). In this
paper, results on complementary tree domination number y.,, total complementary tree

domination number y,,, and connected complementary tree y.. in Jahangir graph Jom are
found

Keywords: Complementary tree domination number, total, connected complementary tree
domination number, Jahangir graphs.

1 Introduction

Graphs discussed in this paper are undirected and simple graphs. For a graph G, let V(G) and
E(G) denote its vertex set and edge set respectively. The concept of domination was first
studied by ore [6]. A set D < V is said to a dominating set of G, if every vertex in V -D is
adjacent to some vertex in D. The minimum cardinality of a dominating set is called the
domination number of G and is denoted by X{G). The concept of complementary tree
domination was into deiced by S. Muthammai M. Bhanumathi and P. Vidhya in [5]. A
dominating set D < V is called a complementary tree dominating (ctd) set, if the sub graph <
V -D > is a tree. The minimum cardinality of a complementary tree dominating set is called
the complementary tree domination number of G and is denoted by j(G).

A dominating set Dy is called a total complementary tree dominating set of every vertex v
€ V is adjacent to an element of Dy and <V -D¢ > is a tree. The minimum cardinality of a total
complementary tree dominating set (tctd) is called the total complementary tree domination
number of G and is denoted ctd(G).

A dominating set D¢ is called complementary tree dominating set (cctd) if the induced sub
graph < Dc > is connected. The connected complementary tree domination number jctd(G) is
the minimum cardinality of cctd set. In this paper, complementary tree domination
number(sd), total and connected complementary tree domination number in Jahangir graphs
are found

Definition 1 Jahangir graphs Jnm for m > 3, is a graph on nm + 1 vertices i.e., a graph
consisting of a cycle Cnm with one additional vertex which is adjacent to m vertices of Cnm
distance n to each other

on Cnm.
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Example 1 Figure 1 shows Jahangir graph J.s. It appears on Jahangir's tomb in his
mausoleum. It lies in 5 kilometer north-wsit of Lahore, Pakistan across the river Ravi [1].

Figure 1: Jog

Example 2

4 3

Figure 2: Jom

In Figure 2 y(J2,m) = 2 where D = {3, 6}.

2 Complementary Tree Domination Number, Total and Connected
Domination Number of Jonm

In this section, we study e, #tetd and jectd N Jahangir graphs Jzm.

Remark 1 Let vam+1 be the label of the center vertex and vy, vo,....., vom be the label v of the
vertices that incident clockwise on cycle Can so that deg(vi) = 3.

Theorem 2.1 For m > 3 the jetd, (Jo,m) = (%n—‘

Proof. Let vam+1 be the label of the center vertex and vi, vo,....., vom be the label of the
vertices that incident clockwise on cycle Czm so that deg(vi) = 3. Let D be a minimum ctd set

of Jom. Therefore [D| = 5, (Jzm)-

Case (i) 2m =0 (mod 3)

Let D = {v;, v, vy, ..., V3;} Where i = 1,2,...,m Then D is a minimum ctd-set of J; ,,
and 3i = 2m. Since v; dominates v, and v,, v, dominates vs and v, etc and wvs;
dominates vs;_, and v; and odd label vertices dominated by the central vertex v,,,,,. Also
<V —D >=T,WhereT is atree.
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Therefore [D| =y, ,(G) = [Z?m}

Let D = [vy, vy, ..., V3;—2] IS @ minimum ctd-set of ], ,,.

If 3i — 2 = 2m, then |D| = 7/ctd(]2,m) = (Z?mw

If 3i — 2 # 2m, then v,,, is a isolate vertex in < V — D > so that v,,, €D.

Therefore |D| = [Z?m +1—‘
- [ Z_ﬂ 1
3

Let D = [vy, Us, ...., V3;—1] IS @ minimum ctd-set of J; .

If 30— 1 = 2m, then |D| = 5, (Jom) = [%ﬂ

Which contradicts the minimality

If 3i — 2 # 2m, then v,,, is a dominated by vs;_; and v, is dominated by v,

2m

Therefore |D| =y, ,(Jomm) = (?—‘

Case (ii) 2m =1 (mod 3)

Let D = {v3, Vg, ....,V3;} IS @minimum ctd-set of J, ,,. Hence v, is not dominated by

D so that v,,, €D.

Therefore |D| » +1]

Let D = [v1, vy, V5 ....,V3;_2] iSaminimum ctd-set of ], ..

If 3i — 2 = 2m, then D is a minimal ctd-set of J,,, then [D| =y (Jom) = [

If 3i — 2 # 2m, then v,,, is aisolate in <V — D >, so that v,,, €D.

Therefore |D| = —+1l

3|
3
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Which contradicts the minimality

Let D = [UZI Vs, Vg, ""1v3i—1]
If 3i — 1 = 2m, then |D| = (%ﬂ

If 3i — 2 # 2m, then v,,, is a dominated by vs;_; and v, is dominated by v,

Therefore |D| = [Z?m—l
Case (iii) 2m =1 (mod 3)

LetD = {Ul, U4, ....,vgi_z}

If3i—2=2m0r3i—2=2m—2then|D|=[Z?m—l

Let D = {vy, v3, ....,V3i-1}

If3i—1=2m0r3i—1=2m—1then|D|=2Tm:{Z?m—‘

From the above three cases

2
7ctd(]2,m) = {?m—‘ ,form >3

Total Complementary tree domination of J,,,

Theorem 2.2 For m>3, 7tctd(]2.m) > }’dd(]z,m)

Proof:
Let Dt be a minimum tctd-set of J, ..

Case (i) mis odd
LetDt = {vl, Vo, v5,176,....,v2m_1,172m}
. |Dt | =m+1

e, =211
i.e., = >

e
i

Case (ii) mis even
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Let Dt = {vl, Vy, Vs, Vg, eve v UVpm—1, UZm}

|Dt| =m

[ —l
2
Which is minimum tctd set of J; ..

Y oeaUzm) = F?m] > (Z?mw

= thd (]Z,m)

Connected complementary tree domination of J; ,,,.

Theorem 2.3 For m >3, pcd(J2m) = 2m — 2

Proof. We know y_,.(Cy) =m—2form =3

Let D, = {vq, ..., Vom—3, Vam+1}- Where D, is the minimum ctd-set of c.

Here v,,, is dominate by v,, v,,,_3 dominate v,,,_, and v,,,_; is dominate by v,,,,.
|D;|=2m—-3+1=2m—2
* YecraUzm) = 2m =2
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