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Abstract:- On a graph G, we can define a Roman
domination function f:V - {0,1,2} satisfying the
condition that every vertex u € Vfor which f(u) = 0 is
adjacent to at least one vertex v € Vfor whichf(v) = 2.
The weight of a Roman dominating function is the
valuef(v) = Y,y f(@). The Roman domination number
Yr(G) is the minimum weight of a Roman dominating
function on G. In a Roman dominating function if the
induced subgraph (V, U V,) or (V,) is triple connected,
then the Roman dominating function is called triple
connected Roman dominating function (TCRDF) In this
paper, we determine triple connected Roman domination
number for triangle snake graph Tn, double triangle
snake graph D(Tn), Cartesian product CnoPn, and Moser
spindle graph.

Keywords:- Connected graphs, Triple connected graphs,
Domination number, Roman domination number and
Connected Roman domination number.

A. Definition: Triangular snake Graph

Subject Classification number: 05C40, 05C69, 05C70
I. INTRODUCTION

A subsetS of V(G) in G is called a dominating set, if
and only if N[S] = V(G). The domination number y(G) is
the minimum cardinality of a dominating set of G. If Sis a
subset of V' (G), then we denote by(S), the subgraph induced
by S. For notation and graph theory terminology in general,
we follow [2]. The triple connected Roman domination
number yrgc(G) is the minimum weight of a triple
connected Roman dominating function(TCRDF) ong, also
we have yrpe(G) = V4| + 2|V;]

Il. RESULT

In this Section we found the triple connected Roman
domination number for triangle snake graph T, double
triangle snake graph D(T,), Cartesian product C,oP,, and
Moser spindle graph.

The triangular shake graph T, is obtained from the path P, by replacing each edge of the path by a triangle Cs.

Example:

o

B. Definition:DoubleTriangular snake Graph

L
Fig. 1: Triangular snake graph Ts

o

The double triangular snake graph D(T,) consist of two triangular snakes that have a common path.

Example:

Fig. 2: Double triangular snake graph D(T4)
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e Theorem
The triple connected Roman domination number for any
triangular snake graph T,

3n-5 ., .
—,if nisodd,n =5
2

1S Vrre (Tn) = { 3n-a

. Jif niseven,n=>6
Proof:
Let G be a triangular snake graph Th

The triangular snake consists of ug,uy, ..., Uy
vertices in the top of triangle and v,, v,, ..., v,, Vvertices
at the bottom of the triangle. So, V(G) =
{u,vi1<i<n-11<j<nljand

E(G) = {(viuuviq, vivii 1 < i <n— 1}

Now V, = {v,, vy, .., V1), Vi =1{v1, V3, 0, Upa}

and Vy = {vy, vy, Uy, Uy, o, Up_q}

Clearly, V is a dominating set of Vo and (V; U V,) is
triple connected.

Hence the function f = (V,,V,V,) is a triple
connected Roman dominating function on G.

Case(i): If n is odd, n = 5, then we havey;gc(T;,) =
Vil + 2|V,
Here|Vy| = ==~ 1, |V, | ==

(=221 1+2(n_1

YrrcUn) = 2 2
_3n—5
5

) = Yrre(Ty)

Case (ii): If nisevenn = 6, then
HerelV,| =~ —2, [V, =~

n n
Yrre (Tn) = 3 +2 (E)
3n—4
Yrre (Tn) = 5

e Theorem
The triple connected Roman domination number for a
double triangular snake graph D(T»)

3n-5 . .
T,lfnlS odd,n =5

IS VrreD(T) = 43,24
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. Jif niseven,n=>6

Proof:
Let G be a double triangular snake graph D(Tn)

The graphD(T,) consists of uy,u,, ..., u,_, vertices in
the top triangle, wy,w,, ...,w, _; are vertices in the
bottom triangle and v,,v,,..,v, vertices at the
common path of the double triangle. So,V(G) =
{ui,v]-,wi:l <i<n-11<j< n}and

E(G) = {viuy, WiViy1, ViVip1, VW, W00 1 S 0 S
n—1}
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Now V, ={v,, v, e, U1}, Vi = {01, V3, 0, Vp_s}
and Vo = {vy,v5, Uy, Uy, oo, Up—q, Wy, Wy, oo, W1}

Clearly, V; is a dominating set of Voand (V; UV,) is
triple connected.

Hence the function f = (V,,V,V,) is a triple
connected Roman dominating function on G.

Case (i) If n is odd, n>=5, then we have

YrreD(Ty) = V1| + 2|V,
n-—1
2

Here|V,] = =2 — 1, |V,] ==

n—1 n—1
VTRCD(Tn)ZT—1+2< > )

3n—5
5

YrreD(T) =

Case (ii): If nisevenn = 6, then
HerelV;| =~ =2, [V, ==

2

YrreD(T) = ;"' 2 (;)

3n—4
YrreD(T,) = 5

C. Definition: Cartesian product of graphs

The Cartesian product GoH of graphs GandHis a

graph such that, the vertex set of GoH is the Cartesian
product V(G) x V(H); andtwo vertices (u,u') and (v,v') are
adjacent in GoH if and only if eitheru =v and u' is adjacent
tov'in H, oru' =Vv'and u is adjacentto v in G.

e Theorem
The triple connected Roman domination number for
Cartesian product C,oPx

(6,ifn=3
QRi+D@Bi+D+iifn=3i+1,i=1

1S Yrrc (6) = {Zi(Bi—1)+i—1,ifn= 3i—1,i>2

WWW.ijisrt.com

203D +i—1,ifn=30i>2

Proof:
Let G be a Cartesian product C,aP, graph

The graph C,oPnconsists of V(G)as a vertex set and
E(G) as a edge set

So,V(G) = {ui, u'y, vy U,z 11<i< n}and

E@G) =
{ either u; = v; and u; is adjacentto v'; in P, ,

oru’; = v;andu; isadjacenttov; in,1<i<n1<j<:

Case (i): If n = 3, then we have yrgpc = V1| + 2|V, |
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Fig. 3: Cartesian product C30P; graph

Clearly, V- is a dominating set of Voand (V,) is triple

connected.

Hence the function f = (V,, V;,V,)is a triple
connected Roman dominating function on G.

HerelV;| =0, |V,| =3

Yrre = 0+ 2(3) = Yrpc =6

Case (ii): If n = 4, then we have|V;| = 5, |V, | = 4,
Yrre =5+24)=34)+1=13
= Yrre = 13

0 1

0

Fig. 4: Cartesian product C4aP4 graph

Similarly, if n=7,(n will be increased by 3 in each

case)

We get |V1| = 9, |V2| = 14, YTrC = 9 + 2(14) =

5(7)+2=37

For n =10, we have |V;| = 15, |V,| = 29, Yrre =

15 + 2(29) = 7(10) + 3 = 73

The following table gives the triple Roman domination
number for the cartesian product upto n values.

Z
o

The value of n

TCRDN

4

Yrre =3(4) +1

7

Yrre = 5(7) +2

10

Yrre = 7(10) +3

13

Yrre = 9(13) +4

16

Yrre = 11(16) + 5

19

yree = 13(19) + 6

22

yrre = 15(22) +7

25

yrre = 17(25) + 8

28

Yree =19(28) + 9

Blo|lo|Nlo|ua|hlw|NF| v

o

31

YR = 21(31) + 10

n=3i+1i>1

Yrree Qi+ D@Bi+ 1) +i

In each case V; is a dominating set of Voand (V; U V,)

is triple connected.

Table 1: Triple connected Roman domination numbers

If n=3i+1,i > 1, then we have the triple connected

Roman domination number as

IJISRT22JUNO98

Yrre = Qi+ 1)@Bi+1)+i=6i2+6i+1

Case (iii):1f n =5, then we have|V,| = 1, |[V,| = 10, yrpc =
1+2(10)=4G)+1=21
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s

Fig. 5: Cartesian product CsoPs graph

= Yrre = 21 We get |V, | =4, |V,| = 23, yrpe = 4 + 2(23) = 6(8) +
2=50

Similarly, if n = 8,(n will be increased by 3 in each case)
Forn=11,we have |V,| = 7, [V,| =42, ypc = 7 +
2(42) =8(11)+3 =91

S.No | Thevalue of n TCRDN

1 5 Yrre =4(5) +1

2 8 Yrre = 6(8) +2

3 11 Yrre = 8(11) + 3

4 14 Yrre = 10(14) + 4

S 17 Yrre = 12(17) + 5

6 20 Yrre = 14(20) + 6

7 23 Yrre = 16(23) +7

8 26 yrre = 18(26) + 8

9 29 Yrre = 20(29) +9

10 32 Yrre = 22(32) + 10

n n=3i—-1,i>2 Yrree 2iBi— 1) +i—1
Table 2: Triple connected Roman domination numbers

In each case V- is a dominating set of Voand (V; UV,) is Yrre = 2i(Bi—1)+i—1=6i?-i—1

triple connected. )

Case (iv):If n = 6, then we have|V,| = 2, |V,| = 12,
Ifn=3i—1,i =2, then the triple connected Roman Yrre =2+ 2(12) = 4(6) +2 =26
domination number founded as

A awe s
VAVAVAS
[ 777

Fig. 6: Cartesian product C¢cPs graph

- YTrRC = 26 We get |V1| = 5, |V2| = 18, YTrRC = 5 + 2(27) =

- . . . . 6(9) +3 =57
Similarly, if n = 9,(n will be increased by 3 in each

case) For n =12, we have |V,| = 8, |V,| = 48,
Yrre = 15+ 2(48) = 8(12) 4+ 4 = 100
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S.No The value of n TCRDN

1 6 Yrre = 4(6) +2
2 9 Yrre = 6(9) +3

3 12 Yrre = 8(12) +4
4 15 Yrre = 10(15) +5
5 18 Yrre = 12(18) + 6
6 21 Yrre = 14(21) +7
7 24 Yrre = 16(24) + 8
8 27 Yrre = 18(27) 49
9 30 Yrre = 20(30) + 10
10 33 Yrre = 22(33) + 11
n n=3,i=>2 Yrre= 2i(3)) +i—1

Table 3: Triple connected Roman domination numbers

YrreD(T,) = 5.
> Proof:

In each case V; is a dominating set of Voand (V; U V,)
is triple connected.

If n=3i,i >2, then the triple connected Roman
domination num0062er founded as
Yrre = 2B +i—1=6i2+i—1

e Theorem
For a Moser spindle graph, the triple connected Roman
domination number is

Moser spindle graph contains 7 vertices and 11 edges.
Here|V,| = 1, |V,| = 2, V: is a dominating set of Vo

and (V; U V,) is triple connected.

Hence the function f = (V,,V,V,) is a triple

connected Roman dominating function on G.

So, we have yrpe = Vil + 2|14

Hence Yrre =1+2(4) = yrpe =5

Fig. 7: Moser spindle graph

I1l. CONCLUSION

In this paper, we obtained the triple connected Roman
domination number for triangular snake graphs, double
triangular snake graphs, Cartesian product C,oP, graph and
Moser spindle graph. We will find triple connected Roman
domination number for some special graphs such as
alternate triangular snake graphs, double alternate triangular
snake graphs, quadrilateral snake graph, etcin our future
work
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