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Abstract

Let G = (V,E) be a simple, finite and undirected graph and without isolated vertex. A Subset D of V
(D € V) is said to be a chromatic total dominating set if D is a total dominating set and y(< D >)
=x(G). The minimum cardinality of the chromatic total dominating set is called a chromatic total
dominating number y£, (G).In this paper ,we discuss the chromatic total domination in Jahangir graph.
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Introduction

Let G = (V,E) be a simple, finite and
undirected graph and without isolated vertex. A
subset D of V is said to be dominating set if for
every v in V — D there exist a vertex u in D such
that u and v are adjacent. The minimum
cardinality of a dominating set of G is called the
domination number of G and is denoted by y(G).
Cockayne,Dawes & Hedetniemi[2]introduced
total domination in graphs.A subset D of V is a
total dominating set if < D > has no isolates.The
minimum cardinality of a total dominating set of
G is called total domination number and denoted
by v:(G).For recent survey of total domination
in graphs can be found in [4].Further notation we

refer [3].A set D < V is said to be chromatic
total dominating set and y(< D >)=y(G).The
minimum  cardinality of chromatic total
dominating set of G is chromatic total
domination number and denoted by y£, (G)[5].In
this paper ,we discuss the chromatic total
domination number for jahangir graph.
Chromatic Total Domination in Jahangir
Graph

Definition 2.1  [3]Jahangir Graph J,,, for
m = 3 is a graph on nm+1 vertices.(i.e) a graph
consisting of cycle C,, with one additional
vertex which is adjacent to m vertices of C,,, at
distance n to eachother on C,,,,

Examples 2.2 Consider the following graph
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x(G)=2D={173} is a total
dominating set and y(< D >)=x(G) .Hence ,D
is a chromatic total Dominating set of G.

Theorem 23 Let G =/,,, then

m+1

Yo (@)=

Proof. Let V(Jom) ={v,v1,v2,..., Vom}
with deg(v)=m.It is clear that x(J,,)=2

Case (i): mis odd

Let D={v, vy, Vs, Vo,...,Vam_1} be the
total dominating set and y(<D >
)=2=x(G).Therefore ,D is the chromatic total

dominating set .Hence y%, (Jom) < m

2
Sub case(i) :
Suppose if v & D,no vertices of v; (i=1,2,...,2m)
is totally dominated and y(< D > —{v}) # 2.
Therefore, D is not a total dominating set of / ,,,.

Sub case(ii) :

Suppose if v; & D for some i#2m-1,no vertex v
in D ,suchthat VV;_1,UV41 €
E(J,,m)-Therefore,D is not a total dominating set
of Jom.

Sub case (iii) :

Suppose if vy,_, £ D,there is no vertex v in D
such that vv,,,_, € E(Jm). Therefore,D is not
total dominating set of J, ,,,.
The above cases indicated that there is no
chromatic total dominating set D, such that |D; |
< |D| and D; € D.Therefore y£,(G)=] = 1+1.
Case (ii):mis even
Let D={v,vq,vs,vy,..Vom_3} be the total
dominating set. y(< D >)=2=y(G). Therefore,
D is chromatic total dominating set. y&, Jo.m) =
.
Sub case(i) :
Suppose if v & D,no vertices of v; (i=1,2,...,2m)
is totally dominated and y(< D > —{v}) # 2.
Therefore, D is not a total dominating set of /; ,,.
Sub case(ii) :
Suppose if v; € D for some i,no vertex v in D
,suchthat vv;_;,vv;., € E(J,,).Therefore,D is
not a total dominating set of J; ,,.
The above cases indicated that there is no
chromatic total dominating set D, such that |D |
< |D| and D, € D.Therefore &, (G)=[ % 1+1.
Theorem 24 Let G =J3,, then
Y5 (G)=m+3

Proof. Let V(J3.,) ={v,vq,V,,...,V3,} With
deg(v)=m.Clearly,/5,, contains the cycle of
length 3m and has exactly m cycle of length
5(i.eCs).Also,x(J3.,)=3.Let
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D ={v,vy,V4,...,V3m_2} Of be the total
dominating  set  J3,.But  x(<D >)=2#
xUsm).Let  D;=DU  {v,,v3}.Therefore,y (<
D, >)=3,Since <Dy > contains
Cs,vv,v,v3v,v).Hence D, is the chromatic total
dominating set YD <
|Dy|=|D|+2=m+1+2=m+3.
Case (i):
Suppose if v € D ,no vertices of v;(i=1,2,...,3m)
is totally dominated and x(<D > —{v}) #
3.Therefore,D is not a total dominating set of
Jam
Case (ii):
Suppose if v; £ D for some i=1,4,...,3m-2,no0
vertex v in D ,suchthat vv;_,,vv;,; €
E(J3,m)-Therefore,D is not a total dominating set
of J3m.
Case (iii):
If {v,,v3} £ D; ,then x(<D > £
3.Therefore,D is not a total dominating set of
Jam-For x(<D; >)=3 instead of v, v3.we
replace  the  vertices  {v;_q,v;_,}  for
i=7,10,...,3m+1.Therefore,D,=DU v;_,,v;_,
with | Dy |=|D,].
The above cases indicate that there is no
chromatic total dominating set D, such that |D,|
< |Dy| and D, S D;.Therefore,yf, (Ja m)=m+3.
Theorem 2.5 Let G=J, m,then &, Jam)

mn

2

Proof. let V), ={v,v1,vy,..., Vam—1,Vam} With
deg (V)=m.Clearly,x(J4,m)=2.Let
D={v,, v, Vs, Vg, .-+, Vam—2,Vam—1} b€ the total
dominating set of J, ., then y(< D >)=2=x(<
4,m>).D is a chromatic total dominating
set.Therefore,y &, (J4.m) :%.

Theorem 2.6 Let
Yén(G)=2m+5

G=Js5mthen

Proof. Let V(Js5.,)={v,v1,vs,..., U5y} With
deg(v)=m.Clearly,Js,,, contains cycle of length
5m and has exactly m cycle of length 7(i.e
C;).Also,x(J5m)=3.Let

D = {v,v3,vV4,Vg,Vg,...,Vs;m—210e  the total
dominating set of Js5.,,.But y(<D >)=2#
XUS,m)-Let

Dy=D U {v,,vs, v, vg}. Therefore,y(< D; >) =
3,since < D, >contains
C;,(vv v,v30, VsV V). Hence, D, is the
chromatic total dominating set .y, (G) <
|D|=|D| + 4=2m+1+4=2m+5.

Case (i):
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Suppose if v & D,no vertices of v;(i=
1,2,...,5m)is totally dominated and y(< D —
v >) # 3.Therefore,D is not a total dominating
set of J5

Case (ii):

Suppose if v; £ D for some i=1,4,...,.5m-2 ,no
vertex v in D ,vv;_q,vv;44 € E(Js5,). Therefore
D is not a total dominating set of /s ,,,.

Case (iii):

(n+2)+ (m—1Dy:(pp-1)ifn=>5,.9,...
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If v, vs,v, v £ Djthen y(<D;>) £
3.Therefore,D is not a total dominating set of
Jsm-For x(< Dy >)=3,instead of {v,,vs, vy, v}
we can replace the vertices {v;_q,vi_4, Vi_s, V;}
for i=7,10,...,5m+1.Therefore,D,=DuU
{Vi—1, Vi—4, Vi_s, v} With [ D1 |=| D, |.

The above cases indicate there is no chromatic
total dominating set D, such that |D,| < |D;| and
D, < Dy.Therefore,y, (J5.m)=2m+5

n = 1(mod4)

_ L (n+2) + (m— Dy (Pps)ifn = 3,711,... n = 3(mod4)
Observation 2.7 v, Unm) = Zmnifn = 0(mod4)

\Z2+ [2] - m + 1ifn = 2(mod4)
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