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Abstract

A subset S of vertices in a graph G = (V, E) is called a total dominating set if every vertex

v in Vis adjacent to an element of S and minimum cardinality of S is total domination number
of G. In this paper we have determined total domination number of a new family of graphs —
Cycles with parallel Pj, chords denoted by C,(P).

1. Introduction

First time dominating set and domination number are used by Ore [3].

7(G) was first used to represent the domination number of a Graph G in. The

total domination set and total domination were introduced in 1980 by
Cockayne et al. [4]. Henning [5] introduced the disjunctive total domination
set and its underlying number. As a result of our study, we are interested in
finding the total domination number of new family of graphs namely Cycles
with parallel Pkchords denoted by C,(P,) defined by Elumalai and
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Sethuraman [8].
2. Preliminaries

Definition 2.1 Cycle with Parallel P, Chords. A graph G is called a
cycle with parallel P, chords denoted by C,(Py) if G is obtained from a cycle
C, : vouVa, ..., U,_1Ug(n > 6) by adding paths P,’s (k>3 and k fixed)

between pair of vertices

n
(1 n-1) (3, 02 0, 0y ) o (0 ) where o= | | -1

L%J +1 whenniseven

B = n
{EJ +2 whennisodd

Definition 2.2 Domination number. A dominating set D for a graph
G = (V, E) is a subset of V such that every vertex not in V \ D is adjacent

to at least one member of D, minimum cardinality of this set is the
domination number and is denoted by y(G).

Definition 2.3 Total domination number. A subset S of vertices in a

graph G = (V, E) is called a total dominating set if every vertex v in V is

adjacent to some vertex of S and minimum cardinality of S is total
domination number of G and is denoted by y,(G).

3. Known Results

Theorem 3.1 [2]. Domination number of a path P, is y(P,) = [g—l

Theorem 3.2 [3]. Domination number of a Cycle C,, is y(C,) = [g—‘
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% if n = 0(mod4)
Theorem 3.3 [6]. For n > 2 y,(B,) = v,(C,) = 12 er 2 if n = 2(mod4)
n ; 1 otherwise

Theorem 3.4 [1]. For n > 2 y,(P,) = v,(C,) = L%J + [%-l - {%J

4. Our Findings

Based on the above study we were motivated to achieve the following
results. Throughout this paper our study is concerned with finding total
domination number of the graph of following type shown below.
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Figure 1. Figure 2.

Theorem 4.1. Every n cycle C,(n > 6) with parallel Py,(k > 0) chords

denoted as C,(Py;,) has the total domination number

2ka when n iseven n
C,(P, = =|=|-1.
7(Co(Piz)) {2ka +1 when nisodd where o t J 1

Proof. Let G = C,,(Py},)
E@G)={e; :vpj, j—i=1/0<i<n" —2ori -2}
Ule s, j-i>1/0<i<o+2)
depending on even cycle or odd cycle and e; are on the cycle
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| E(G)| =n+a(4k -1)
When nis even | V(G) | = 2 + a(4k) = n”(say)

Total domination set of G determining total domination number given by

S = {end points of edges : e, e7, €11, ..., en*73}

7:(G) = 2{n*4— 6 +1} = Z{W + 1}

4
14(G) = 2ka.
When n is odd | V(G)| = 3 + a(4k) = ni(say)
Total domination set of G determining total domination number given by

S = {endpointsof edges: e, e7, €11, ..., e5_4} U {Us_o}

Yt(G)=2{n*4_7+1}+1:2{W+1}+1

'Yt(G) =2ka +1

Figure 3 below shows total dominating set of graph C;3(Fs)

Uy gy Uag Ty Uay Uas

ey =

by Uy Um Tay Uy Ui

£ o
vy 10 2
Uiy Vi Um Unm Um Un

Figure 3.

Total domination number of above graph C;3(Fs) is 21

Theorem 4.2. Every n cycle C, (n > or= 6) with parallel Py,.(k > 0)
chords denoted as C,(Py,1) has
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[\

4k+1)+1) wheno = 0(mod4)

\S]

4k+1)+k+1) whena =1(mod4)

Yt(Cn (P4k+1) =

[\

4k +1)+ 3k + 1) +1  whena = 3(mod4) and nis even

(
(
(4k+1)+ 2k + 1) whena = 2mod4)
(
(

[\S)

[\V]
/H\/ﬂxh/ﬁ\/ﬂ\
A QR R KR

4k+1)+3k+2) whena = 3(mod4) and nis odd

h |
where o {2_ 1

Proof. Let G = C,(Pyp41)
EG)={e :vvj, j-i=1/0<i<n’-2ori -2}
Ulej tuvj, j-i>1/0<i<a+2)
depending on even cycle or odd cycle and e; are on the cycle.
| E(G)| = n + a(4k)
When nis even | V(G) | = 2 + a4k + 1) = n*(say)
Case 1. When o = 0(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ¢, es, eg, ..., e » and en*_z}

-5

14(G) = 2{1@*4— 6, 2} = Z{W + 2}

7(G) = 2{[% J (4k +1) + 1}.
Case 2. When o = 1(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ¢, es, e, ..., en*_2}
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14(G) = 2{# + 1} = Z{W + 1}

,(G) = 2{{% (4k +1)+ k + 1}.
Case 3. When o = 2(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : e, es, ey, ..., e _3}

7(G) = 2{11*4— 4y 1} = Z{W +1}

7(G) = 2{{% (4k +1) + 2k + 1}.
Case 4. When o = 3(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : e, es, e, ..., en*_4} U (vn*z)

"/t(G)ZZ{n*_5+1}+1=2{M+1}+1

4 4

7(G) = Z{L%J(4k+1)+3k +1}+1

When nisodd | V(G)| = 3 + a4k + 1) = n(say).
Case 1. When o = 0(mod4)

S = {endpointsof edges: ¢, e, ey, ..., e5_g and e;_3}

7(G) = Zﬂ%J (4k +1) + 1}.
Case 2. When o = 1(mod4)

Total domination set of G determining total domination number given by
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S = {end pointsof edges: ey, es, ey, ..., €;_3}
,(G) = 2{[% (4k +1)+ &k + 1}.

Case 3. When a = 2(mod4)

Total domination set of G determining total domination number given by

S = {endpointsof edges: e, e, eg, ..., e5_4}

14(G) = 2{L%J (4k +1) + 2k + 1}.

Case 4. When o = 3(mod4)

Total domination set of G determining total domination number given by

S = {endpointsof edges: ¢, es, €q, ..., e5_5 andey_3}

7(G) = 2{{% (4k +1)+ 3k + 2}

Figure 4 below shows total dominating set of graph C;5(Py)

Figure 4.

Total domination number of above graph C;5(Py) is 28.

Theorem 4.3. Every n cycle C,(n > or6) with parallel Py, o(k > 0)

chords denoted as C,(Py.9) has
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DN
T

(4k+2)) whena =0(mod4)andniseven

[\

(4k+ 2)) +1 whena =0(mod4) and nis odd

DO

(4k+2)+k+1) when o =1(mod4)

Ye(Cp(Pyp1) =

(4k+2)+k +1) whena = 2(mod4) and nis even

—~ I

LN
N

(4k+2)+k+1) whena =2(mod4) and nis odd

[ »[Q e I»hl@ NS

DO

J(4k +2)+3k+ 2) wheno = 3(mod4)

where o = {EJ -1.
Proof. Let G = C,(P,;12)
EG)=1{e; :vv;, j—i=1/0<i<n’-2o0rn -2}
Ule s v, 1 >1/0 <i <o+ 2}
depending on even cycle or odd cycle and e; are on the cycle.
| E(G)| =n+o(4k +1)
When n is even | V(G)|=2+ a4k +2)=n"(say).
Case 1. When o = O(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ey, eg, €10, ..., €« ,}

1,(G) = 2{# + 1} = 2{% + 1}

1(G) = 2{[% J (4k + 2)}.
Case 2. When o = 1(mod4)
Total domination set of G determining total domination number given by
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S = {end points of edges : ey, ¢g, €10, ..., en*iz}

7(G) = Q{n*; 4, 1} = Q{M + 2}

1:(G) = 2{{%J 4k +2)+ k + 1}.

Case 3. When o = 2(mod4)

4247

Total domination set of G determining total domination number given by

S = {end points of edges : ey, €g, €10, .., en*74}
7(G) = Z{n 4_ 6, 1} = 2{—(1(41?, 22) —4 1}

1:(G) = Z{L%J (4k +2) + 2k + 1}.

Case 4. When o = 3(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ey, ¢g, €10, ..., en*iz}

vt(G)=2{” 4‘4 +1}+1 =2{W+1}+1

7(G) = Z{L%J (4k + 2) + 3k + 2}
When n is odd | V(G) | = 3 + a(4k +1) = n(say).
Case 1. When o = 0(mod4)
S = {end pointsof edges: ey, e, €0, --., €7_5} U {U7_3}
1:(G) = Z{L%J (4% + 2)} +1.

Case 2. When o = 1(mod4)
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Total domination set of G determining total domination number given by

S = {end pointsof edges: ey, eg, €0, ..., €7_3}

1:(G) = 2{{%J 4k +2)+ k + 1}.

Case 3. When o = 2(mod4)

Total domination set of G determining total domination number given by

S = {endpointsof edges: e, eg, €, --., €7_5} U {U_3}

7:(G) = 2{L%J (4k +2) + 2k + 1} +1.

Case 4. When a = 3(mod4)

Total domination set of G determining total domination number given by

S = {end pointsof edges: e, eg, €0, ..., €7_3}

1:(G) = Z{L%J (4k + 2) + 3k + 2}.

Figure 5 below shows total dominating set of graph C;5(P )

Figure 5.

Total domination number of above graph C;5(P,() is 31.

Theorem 4.4. Every n cycle C,(n > or6) with parallel Py 3(k > 0)
chords denoted as C,,(Py;,.3) has
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2( (4k+ 3)) whena =0(mod4)andniseven
2 (4k + 3)) +1 wheno =0(mod4) and nis odd
2 (4k+3)+k+1j wheno =1(mod4)andniseven

)
(4k+3)+k+1j+1 wheno =1(mod4) and nis odd

(4k+3)+2k+1|+1 whenao =2(mod4)

QR QR A A QR R

(4k+3)+3k+3 wheno = 3(mod4) and nis odd

(4k+3)+ 3k + 2) +1  whena =3(mod4)andniseven

where a = {EJ -1.
Proof. Let G = C,(Py3)
E(G)={ej :vj, j—i=1/0<i<n" -2 orn -2}
Ule s, j-i>1/0<i<o+2)
depending on even cycle or odd cycle and e; are on the cycle.
| E(G)| = n+ a4k + 3)
When nis even | V(G)| = 2 + a(4k + 3) = n”(say).
Case 1. When o = 1(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ey, eg, €10, ..., e x_ 4}
1,(G) = 2{nT—6 +1} - pfelthd)-d )

1(G) = 2{[% J (4k + 3)}.
Case 2. When o = 1(mod4)
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Total domination set of G determining total domination number given by

S = {end points of edges : ey, eg, €10, ..., en*_3}

74(G) = 2{’1*4_ 5, 1} = 2{_&(4/@ 23) -3, 1}

,(G) = 2{{% (4k +3)+ k + 1}.

Case 3. When o = 2(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ey, eg, €10, ..., en*_2}
Yt(G) = 2{’17_4 + ]} = 2{% + ]_}

7(G) = 2{{% (4k + 3) + 2k + 2}.

Case 4. When o = 3(mod4)

Total domination set of G determining total domination number given by

S = {end points of edges : ey, €g, €0, ---, en*_5} U {vn*_3}

"/t(G)ZZ{n ;7+1}+1:2{w+1}+1

4(G) = 2{{%J (4k + 3) + 3k + 2} +1

When n is odd | V(G)| = 2 + a(4k + 3) = 1i(say).
Case 1. When o = 0(mod4)

Total domination set of G determining total domination number given by

S = {endpointsof edges: ey, eg, €, --., €57_5} U {U5_3}
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v,(G) = 2{[% (4k + 3)} +1.

Case 2. When o = 1(mod4)
Total domination set of G determining total domination number given by

S = {endpointsof edges: e, eg, €1, ..., €_4} U {Uz_a}

1:(G) = Z{L%J 4k +3)+k + 1} +1.

Case 3. When o = 2(mod4)
Total domination set of G determining total domination number given by

S = {end pointsof edges: e, eg, €, --., €;_3}

7(G) = 2{{% (4k + 3) + 2k + 2}.

Case 4. When o = 3(mod4)
Total domination set of G determining total domination number given by
S = {end pointsof edges: ey, eg, €0, --., €7_g} U {€7_a}

14(G) = 2{{%J (4k + 3) + 3k + 3}

Figure 6 below shows total dominating set of graph Cj4(P,1)
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Figure 6.

Total domination number of above graph Cj4(P;) is 34.
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5. Conclusion

In this paper, for the family of graph with parallel P, Chords in Cycle we
have found the total domination number. This study will be extended to find
disjunctive total domination of this family of graphs as well as other new

families of graphs.
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