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Abstract: Let G= (V, E ) be a simple connected graph. A set S S V is a total dominating set of G if every
vertex is adjacent to an element of S. Let D,(C,’,i) be the family of all total dominating sets of the graph C,’, n >
6 with cardinality i, and let d, (C’i) = |D, (C? i) | . In this paper we construct d,(C,’,i),and obtain the
polynomial D(c,’, x) =3"  d, (C,}i)x

i=yd(C,’)
which we call total domination polynomial of C,’, n >6 and obtain some properties of this polynomial.
Keywords. square of cycle, total domination set, total domination polynomial

I. Introduction

Let G = (V.,E) be a simple connected graph. A set S & V is a dominating set of G, if every vertex in
V-S is adjacent to atleast one vertex in S. A set S & V is a total dominating set if every vertex of the graph is
adjacent to an element of S. The total domination number of a graph G is the minimum cardinality of a total
dominating set in G, and it is denoted by y{(G). Obviously y(G)< | A" | . A cycle on n vertices is denoted by C, is
a path which originates and concludes at the same vertex.The length of a cycle is the number of edges in the
cycle. The square of a simple connected graph G is a graph with same set of vertices of G and an edge between
two vertices if and only if there is a path of length atmost two between them. It is denoted by G*. We use the
notation |x| for the largest integer less than or equal to x and [ x ]for the smallest integer greater than or equal
to x. Also we denote the set { 1,2,............ ,n} by [n], throughout this paper.

Let C,%, n> 6 be the square of the cycle C,,n > 6 and let Dy (Cn2 , 1) be the family of total
dominating sets of the graph C.2 .n>6 with cardinality i and let d, (an,i) = |Dt (an,i) | . The total
domination polynomial D (Cn2 ,x) of C,n>6 is defined as
D, (Cn2 ,x)=3" , d; (Cn2,i)xi , where yt(an) is the total domination number of C,” .

= vdCy)

II.  Total Dominating Sets Of Square Of Cycles
Let Dy (an,i) be the family of total dominating sets of C,2n >6 with cardinality i. We will
investigate total dominating sets of C,>.n > 6 .
Lemma 2.1

Y(Ch = [§]+z if n =0(mod5)
[% 1+1 if n £0(mod5)

Lemma 2.2
Let C,%,n>6 be the square of cycle C,, with | A% (an ) | =n. Then

di (C20) =0if i <[ ]+1 ori>nanddi(C,)>0if [T]+1<i<n.
Proof:
If n =0(mod5),then the total domination number of the square of cycle C,>

is Y(C) = [5 1 +2. Therefore d; (Cy’,)) =0if i <[¢]+1 ori>n.
Also d (G, > 0if []+1<i<n.
On the other hand, ifn # 0(mod5), then

the total domination number of C,> is

Y(Ch)=[7 1+ 1. Therefore di(Cy%i) =0if i <[£]+1 ori>nand

d (C2i)> 0if [%]+1§i§ n.

Hence, in general, we have d, (Chi) =0if i < [% ]+1 ori>nand
d, (C,A1) > 0if [—rs‘]+1 <i<n
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Lemma 2.3
Let C,> ,n> 6 be the square of cycle with | V(C) | =n. Then we have

(1) D (G2, ) =gifi < (C,) ori >n.

(i1) D, (C,*.,x ) has no constant term and first degree terms.
(ii1) D, (C,*,x) is a strictly increasing function on [0,0).
Proof of (i)

Since C,” has n vertices, there is only one way to choose all these vertices. Therefore d, (an,n) =
1.
Out of these n vertices, every combination of n-1 vertices can dominate totally only if & ( C,* )> 1.
Therefore d, (C,’;n-1)=nif&(C,> )> 1.
Therefore D, (C,*, i) = ¢ ifi<y(C,’) and D, (C,” n+k)=¢,k=1,23,...........
Thus we have d; (C,>,1)=0 fori< y(C,?) andd, (C,’ ,n+i)= 0,for
i=1,23,.......... u

Proof of (ii)

A single vertex of C,? cannot totally dominate all the vertices of C,2n > 6.So the set of all
vertices of C,” is totally dominated by atleast two of the vertices of C,” Hence the total
domination polynomial has no constant term as well as first degree term. ®

Proof of (iii)
By the definition of total domination, every vertex of C,’ is adjacent to an element of total
dominating set. _
That is D, (C,>,x)=3" L D, (C,) | X
izYl(Cn )
Therefore D, (C,, X) is a strictly increasing function on [0 , cc). ®
Lemma 2.4
Let C,>,n> 6 be the square of cycle with | V(C?) | =n. Then we have
(i) If D (Coa?,i-1) = Dy (Cos’,i-1) =g, then Dy (Cor’,i-1)=¢
(i) If D, (Cyi?,i-1)# @and D, (Cps’, i-1) #0, then Dy (Co’, i-1) #¢
(111) If Dt (Cn-l2 5 1'1) =0, Dt (Cn-22 5 1'1) =0, Dt (Cn»32 5 1'1) =0,
D, (Cos’ ,i-1)=@and D, (C,.s*, i-1) = @, then D, (C,2i)=¢

Proof of (i)

Since D(C,.1%i-1) = ¢ and D, (C,.5*, i-1)
= d; (Coi’i-1)=0and d, (C,5%,i-1)

Then i-1 < [ns;l]ﬂ or i-1>n-1 and

¢
0

-1 <[Z2]+1 or i-1>n-3.
If i1 <[22+, then i-1 < =211,
Therefore D, (Cn_22 ,1-1)= 0.
If i-1>n-1, then i-1>n-2
Therefore D, (Cn_22 ,1-1)= 0.
Hence in all the cases Dt(Cn_zz,i—l) =p N
Proof of (ii)
Since D(C,.1%i-1) #¢ and Dy (Coa”, i-1) # ¢
d (Coi’i-1)#0 and d, (Co5”,i-1) #0
Then [=-|+1< i-1 < n-1and
=141 < i1 < n-3
= [ < A<l <n3<n2, since [+ <0l
= [FF+1<i-1<n2
= d(Cpi-1)#0
= D(Cori-1) #p ®
Proof of (iii)

Since,
D(Cy.i2i-1) = ¢, D((Cpa’i-1) = 9, D(Cpsi-1) = ¢ ,D(Cys’si-1) = ¢ and D, (Cys%,i-1) = ¢
2 dCor’i-1) =0,d(Cpi-1) =0, d(Cy5%i-1) =0, d(Cys*, i-1) = 0 and d(Cos”,i-1)=0

= i—1<[ns;1]+1 or i-1 > n-1;

F1<[ZF+1 or i-1> n2;
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i-1 < [nsi]-i-l or i-1> n-3;
i-1 < [%]-i-l or i-1> n-4 and
i1 <[4 or i-1> 05
Ifi-1 < L i1 < P22 i1 < P22 i1 < =5+ and -1 <=2+
= i< [ <P < PR i< P 2and i < [
= i< [hes (319
= i<[c]+1
=  d(Ci)=0.
Therefore Dy (C,21) = ¢.
If i-1 >n-1,i-1>n-2,1i-1>n-3,i-1 >n-4 and i-1 >n-5
then i-1 > n-1 >n-2 > n-3>n-4.n-5
= i>n>n-1>n-2>n-3.n4
= i>n

= 4 (CL)=0
= D(CLi)=¢ B

Lemma 2.5
. Let C,> ,n > 6 be the square of cycle with | V (C?) | = n. Suppose that
D, (C,%i)# ¢, then we have
@) D (Cp.a’i-1) = ¢, Dy (Cps’i-1) = @, Dy (Cps’i-1) = @ and D (C,..,%i-1) # @ if and only if n = .
(ii) D, (Cpi?,i-1)#@, Dy (Co’ . i-1) £ , Dy (Cpai-1) # @, Dy (Cys’yi-1) # ¢ and
D (Cyos5i-1) = @ if only if i = n-3.
(i)  D(Cpi?,i-1)# @, D(Cpa’,i-1)#£ @ ,D(Cps’, i-1) £ @, D, (Cps’ , i-1) # pand
D, (Cps®,i-1)#¢ ifand only if ["; ]+2<i<n-4
Proof of (i)
Suppose ,
D, (Co2hi-1) = ¢ ,D(Cpssi-1) = @, D(Cps’i-1) = ¢ and D (C,.i%i-1) # ¢
= d, (Cphi-1)=0,d, (Cos2i-1)=0, d, (Cps’i-1) =0 and d (Cpi2i-1) #0

= i-1< [ns;z]ﬂ or i-1>n-2;i-1< [715;3]+1 or i-1>n-2and

-1 <[=7]+1 or i-1>n-2
If i1 <2141 < [P0 then i1 < [F==]+1
= d(C,.%i-1) = 0 which is a contradiction, since d (Cy.i*,i-1) #0
Therefore i-1 > n-2
= i-1>n-1

= 1>n

Also d, (Cy.i%,i-1) 0
=[ "= F<il < nl
= i-1 < n-1
= 1<n
Hence n=1i
Conversely, ifi =n , then,
D, (Cop’i-1) =D (Cpy’n-1) = o,
D, (Co3%i-1) =D (Cys’n-1) = g,
D, (Cos%i-1) =D (Coy’n-1) = ¢ and
D, (Coii-1) = Dy(Coi’,n-1) # @, since D(C,’,n) # ¢
Proof of (ii)
Suppose,
D, (Coi’i-1) # 9, Dy(Co2’ii-1)# ¢, Dy (Cos’i-1) %o,

www.iosrjournals.org 80 | Page



Total Dominating Sets and Total Domination Polynomials of Square of Cycles

D(Chs’i-1) # @ and D (C,.s%i-1) = ¢
= d, (Cp.i’i-1) 20, d(Co’i-1)# 0, di(Cos’i-1) #0,
d(Cos’i-1)# 0 and d; (Cps2i-1)=0
= [==]+1<il < nl; ["5;2] +1<i-1<n-2;
["5;3] +1<i-1 < n-3; ["5;4] +1<i-1<n-4 and
i1 <[]+ oril>n-5
= [+ <[] i
. ["T‘S] +1<i-1
= d,(C,s",i-1) # o which is a contradiction , since d; (C,.s>,i-1) = o.
Therefore i-1 < ["5;5] +1 is not possible, so i-1 > n-5
= i>n-4
= i >n-3
since d; (Cn_42,i—1) +0
= ["5;4] +1<i-1<n-4
= i-1 < n4
= 1 <n-3
Hencei =n-3
Conversely, if i=n-3, then
D, (Cy.1%i-1) =D(C,. *n-4) £ D
D, (Cy22,i-1) =D(C,"n-4) # @
D (Cos’i-1) =Dy(Cy5"n-4) # @
Dy (Cya’,i-1) =D(Cys’n-4) # @
But Dy(Cp.5%i-1) =Dy(Cps’n-4) =0 m
Proof of (iii)
Suppose,
D(Coi®, i-D) # @, D(Cya’, i-1) £9 ,D(Cos”, -1 # 0, D (Cos”, i-1) # pand
Dl (Cn-S s 1-1) ;é (P
= d (Co?Li-1)# 0, d, (Coo’ L 1) £0 ,dy (Cos”, i-1) #0,
de (Cos’,i-1)#0  andd, (Cps",i-1)#0
- ["5;11+1 <il<n-l; ["5;2]+1 <i-1<n-2; ["5;3]+1 < i1<n3;

["5;41+1 < i-1 <n-4 and ["5i1+1 < i-1<n-5

= [F=1+1 < i1 <n-5

= ["5;11+2 <i<n4
Conversely, if [ns;l]JrZ <1 <n-4.
= ["5;1]+1 <i-1 <n-5
n—>5 n—4 n-3 n—-2 n—-1 .
= P s [ 1 <[P <[ v 1< [ i
<n-5 <n-4 < n-3<n-2<n-1
= 2141 < -l <n5; P4 < -l <ned s [P S i1 <03,

[H+1< i1<n2 and [+l < i-1<n-l
= D(Cpi’,i-1)# ¢, D(Cos,i-1) #9 ,D(Cys’,i-1) #¢, D, (Coy’, i-1) # @ and
D (Cos”,i-1)#¢ .

Theorem 2.6
For everyn>8andi> [% ]+1, then we have
(1) D(Cn’2i)={{1,3, ,...... 7k-6,7k-4} {1,6, ......... 7k-6,7k-1},{2.4, ...... 7k-5,7k-3},

12,7, e TKS,TKY, (3.5, Tk-4,7k-2}, {4,6, ......7k-3,7k-1},
(5,7, ppere T2, 7K for k> 1.

(ii) If Dy (Cpa’,i-1)= Dy (Cps,i-1)= Dy (Cps’, i-1) = Dy (Cps’i-1)= ¢ and
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D, (Cp.i%i-1) # ¢ then D(C,%1) = {[n]}

(iii) If D(Coii-1) # ¢, D(Cuhi-l) # ¢ and D(Coiii-l) # o
D(Chs’,i-1) #¢ and, D(C,s*,i-1)=¢ then D(C,%i)= {[n]-{x}/x € [n]}
Proof of (i)

For any k > 1, split the vertices of C7k,2 into k number of sets of the form
{1,2,3,4,5,6,7},{8,9,10,11,12,13,14}......... {7k-6,7k-5,7k-4,7k-3,7k-2,7k-1,7k}. The seven total
dominating sets of cardinality 2k are constructed by choosing first or third or first or sixth or second
and fourth or second and seventh or third and fifth or fourth and sixth or fifth and seventh from each
set. Hence D(Cy*,x ) has the only seven total dominating sets such as  {{1,3, ,,...... 7k-6,7k-4}

{L,6, ......... 7k-6,7k-1},{2,4, ...... 7k-5,7k-3},{2,7, ,,...... 7k-5,7k},
{35, 7k-4,7k-2}, {46, ...... 7k-3,7k-1},{5,7, ,,...... 7k-2,7k}} .
Proof of (ii)

Since D(Cpa’i-1) = Dy (Cos”,i-1)= Dy (Cos”,i-1)= Dy (Cas”, i-1) = ¢ and
D, (Cp.i%,i-1) # ¢ and
By lemma 2.5 (i), we have,

1=n
Therefore D(C,%i) =D (C,2n) = {{1,2,3......... n}} = {[n]}
Proof of (iii)
Since D(Coi® , i-1) # ¢, D(Cos’ , i-1) # ¢ and D(Cns’ , i-1) # o ,

D(Cys’,i-1) #¢ and, D(Cyps”,i-1)= ¢
By Lemma 2.5(ii) , we have,
1=n-3
Therefore D(C,2,i) = Dy(C,>,n-3) = {[n]-{x}/xE[n]}.

Theorem 2.7
For everyn>6 and i >[§ 1+1if Dt(Cn_l2 ,i-1) # o, Dt(Cn,z2 - £o,
D(Cps®, i-1)#¢, D(Cps’,i-1)#¢ and, D(C,.s*,i-1) #¢, then D(C,%) ={{X; U {n}/ X€
D(Cp.i’, i-1)} U{ X3 U {n-1}/ X,€ D(C,...” , i-1)}U
{ X3 U {n-3}/ X3€ D(Cys’, i-D}U{ X4 U {n-4}/ X4€ D(Cys’ , i-1)}}

Proof :
The construction of D(C,2,i) from D, (Cy.1* , i-1) ,D (Cp? , i-1) ,Di(C,5>, i-1) and
D, (Cn_42 , 1-1) is as follows: Let X, be the total dominating set of C,..> with cardinality i-1. All the
elements of D, (Cn_12 , 1-1) end with n-1 or n-2 or n-3.Therefore adjoin n with X;. Hence if X,€ Dt(Cn.l2 ,
i-1) then X; U {n}€ Dy(C,’,i). Next let us consider
D, (Cn_22 , 1-1).Here all the elements of D, (Cn_z2 , 1-1) end with n-2 or n-3or n-4. Therefore adjoin n-1 with
X, where X, be the total dominating set of C,.> with cardinality i-1. Hence if X,€ Dt(Cn.z2 ,i-1) then X,
U {n-1}€ Dt(an,i). Let X; be the total dominating set of C,5> with cardinality i-1. Let us consider D,
(Cn_32 , i-1). Here all the elements of D, (Cn_32 , 1-1) end with n-3 or n-4 or n-5. Therefore adjoin n-2 with
X;. Hence if X3€ D[(Cn_g,z ,1-1) then X5 U {n-2}€ D[(an,i). Let us consider D, (CM2 , 1-1). Here all the
elements of D, (Cn_42 , 1-1) end with n-4 or n-5 or n-6. Let X, be the total dominating set of C,> with
cardinality i-1. Therefore adjoin n-3 with X,. Hence if X4€ D(C,.4* , i-1) then X, U {n-4}€ D(C,%).
Hence D(C,%,i) = {{Xi U {n}/ Xi€ D(Cyr’, i-1)} U{ X U {n-1}/ X6 D(Coa’ , i-1)}U {X5 U {n-3}/ Xs€
Dy(Cpa?, i-1)}U{ X4 U {n-4}/ X4€ D(C,4’ , i-1)}}

Theorem(2.8)
If D(C,2,1) is the family of the total dominating sets of C,> with cardinality i,where i >[§ 1+1,
then d,(C,%i)= d(Cpi%i-1) + d (Corhi-1) + d((Chs™i-1) + d(Cps™i-1)
Proof:
By theorem (2.6) and (2.7).

()If Dy (Cpo®,i-1)= Dy (Cpa®, i-1)= Dy (Cps’,i-1) = Dy (Cyps5i-1)= ¢ and

Dy (Cp.i%i-1) # ¢ then D(C,%1) = {[n]}
(ii) If D(Chiti-1)  # ¢, D(Ciohi-1)  # ¢  and  D(Cpuiti-l) £ @
D(Cys’, i-1) #¢ and, D(Cs”,i-1)=¢ then D(C,%i)= {[n]-{x}/x € [n]}
(ii))Dy(Cyi) = {{X, U {n}/ X,€ D(Cpi*, i-1)} U{ X, U {n-1}/ X€ D(Cys” , i-1)}U

{X3U {n-3}/ X3€ D(Cps”, i-1)}U{ X4 U {n-4}/ X4€ D(Cy.s* , i-1)}}
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By this construction in each case, we obtain that
| D(C0) | = | DCor?i- 1>|+|Dt(cnz,1 DI+ DCos’ia) |+ | DUCyai-)|

Therefore d, (Cn )=

A(Coi?i-1) + d (Cra’i-1) + di(Cpai-1) + di(Cpai-1)

Table 2.1: dt(Cn ,1) the number of total dominating sets of C,” with cardinality i

i 2 |3 6 7 8 9 10 |11 12 13 14

n

6 12 [20 [15 |6 1

7 7 28 35 21 7 1

8 0 24 62 56 28 8 1

9 0 9 81 117 | 84 36 9 1

10 0 0 81 193 | 200 | 120 45 10 1

11 0 0 66 249 | 387 | 319 165 55 11 1

12 |0 |0 |48 [280 |615] 699 | 483 220 | 66 | 12 1

13 0 0 26 276 | 839 | 1286 | 1174 702 286 | 78 13 1

14 0 [0 [7 221 [998 ] 2041 | 2424 | 1867 | 987 | 364 91 14 1
III.  Total Domination Polynomial Of Square Of Cycles

Let D[(an,x) =Y"d, (C2n2,i)xi , be the total domination polynomial of the C.A,n>6.

i=1(Cy)

In this section we study this polynomial.

Theroem 3.1

For everyn > 10 and i > % ] +1,we have
X[D(Cyr?, X) + Dy (Cpa”X)+ Di(Cs®, X) + Dy (o’ X

Dt (an,X) =

D, (Ce>,x) = 12x* +20x’+ 15x* +6x°+x°,

D, (CAx) = 7x* +28x> +35x* +21x° +7x° +x’
D, (Cs,x) = 24x> +62x* +56x° +28x° +8x"+x"

D, (Co>,x) = 9x° +81x* +117x° +84x° +36x"+9x*+x’

Proof

Ifi >[ =1 +1and by theorem 2.5 and 2.6, we have

Wehavedt(Cn )= dl(Cnl ,i-1)+ 4 (an ,1 1)+ dt(Cn3 ,1 )+d (Cn4 , 1- 1)

dt(Cnl ,i-1) x'+ d, (an ,i-1x' + d(Cp5° ,1 x' +d (Cod® ,1 x'
Zldt(Cn )e —Zdt(Cnl , I- 1)x+ZldI (Cus?, i- l)x +3 d(Cps? ,1 Dx'+ 2 d, (Cod?, i-1x'
D (C*x) = X[D(Cyi’, X) + Dy (Cpa’ )+ Dy (Cps’, X) + Dy (Coa’x

di (Cyix' =

D, (Ce2,x) = 12x* +20x’+ 15x* +6x7+x°,

D, (CAx) = 7x* +28x* +35x* +21x° +7x° +x’
D, (C%,x) = 24x> +62x* +56x° +28x° +8x"+x"

D, (Co®,x) = 9x° +81x* +117x° +84x° +36x"+9x*+x’
By theorem 3.1 , we obtain d, (an,i), for6 < n < 14 as shown in Table 2.1. There are interesting relationship
between numbers in this Table. In the following theorem we obtain some properties of d, (C,21).

Theroem 3.2

The following properties hold for the coefficients of D, (C,x):

(1)
(i1)
(iii)
(iv)
(v)
(vi)

(1) Since for any graph G with n vertices, d; (G,n) =
d (Ci2n) =1
(ii) Since D(C,’,n-1)= {[n]-{x}/x€ [n]}

di (Co%)

=1 ,for everyn=>6

d; (an,n—l) =n ,for everyn>6
d (C,2n-2) =2{ n(n-1)] for everyn > 6
di (C,n-3) = %[n(n—l)(n—2)] for everyn>6

di (Cy'n-4) = %[n(n—l)(n—2)(n—3)]—n, for everyn>7

d; (C72,2k) =7, for every k > 1

Proof:

1, then

] with the initial values

] with the initial values
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| D(C.An-1) | =nC, =n, d(C.2n-1) =n
(iii) To prove d, (C,%n-2) :i[ n(n-1)]
We apply induction on n.
Whenn =6
L.H.S = d(C¢’,4) =15 (from table)
RH.S =2[6(6-1)] = 15
Therefore the result is true for n = 6.
Suppose that the result is true for all natural numbers less than n, and we prove it for n.
We have d, (C,*,n-2) = d;(Cy.i*, 0-3) + d; (Cos®, n-3) + i (Cos®, n-3) + d; (Cog®, 1-3)
= 2 {12} +n—2+1+0
=—[n’ = 3nt2+ 2n - 2]
=30° —n)
= %[ n(n-1)] ,for everyn > 6
Hence the result is true for all’ n’.
Hence by induction hypothesis , we have
d; (an,n—Z) = %[ n(n-1)] ,for everyn > 6
(iv) To prove d, (C,2n-3) = é[n(n-l)(n-2)], for everyn>6
We apply induction on n.
Whenn =06
L.H.S = d(C¢%,3) =20 (from table)
RH.S= %[6(6-1)6-2)] =20
Therefore the result is true for n = 6.
Suppose that the result is true for all natural numbers less than n, and we prove it for n.
We have d; (C,’.n-3) = d(Coi , n-4) + dy (Coa”, n-4) + di (Cys”, n-4) +d; (Coa” , n-4)
= %[(n-l)(n-Z)(n-S)] +% {(n—=2)(n-3)} +n-2
= %[(n-l)(n2-5n+6)] + %{n2-5n+6}+n-2
= %[n3-5n2+6n-n2+5n-6+3n2-15n+18+6n-12]
= <[n*-3n’+2n]
= [n(n-1)(n-2)] for n>6

b}

Hence the result is true for all’ n’.
Hence by induction hypothesis , we have

d, (C,2n-3) = %[n(n—l)(n—2)], for everyn > 6
(v) Toprove d;(C,’n-4) = i[n(n—l)(n—2)(n—3)]—n, for everyn>7
We apply induction on n.
Whenn =7
L.H.S = d(C,3) =28 (from table)
RHS= 5[7(7—1)(7—2)(7—3)]—7:28
Therefore the result is true for n = 6.
Suppose that the result is true for all natural numbers less than n, and we prove it for n.
We have d, (Cy’,n-4) = d,(Cyi? , 1-5) + dy (Cya®, 0-5) + dy (Cys”, 0-5) +di (Cys’, 1-5)
1 1 1
= 5,[(0-D(0-2)(n-3)(n-4) ]-(n-1) + =[(n-2)(n-3)(n-H)] +-[ (n-3)(n-4)] +(n-4)
= {(0” 302)(0- Tt 12)}-(n-1) + <(n-2) (0T 12) + 2(n’-Tn+12) +(n-4)
;;{n4-7n3+12n2-3n3+2 1n*-36n+2n°-14n+24-24n+24+4n-28n’+48n-8n*+56n-
96+1284n+144+24n-96}
=— {n*-6n’+11n"-30n}
= {n*-6n"+11n’6n-24n}
=1 m*end 2 1
” {n"-6n"+11n"-6n}- ” {24n}

=—[n(n-1)(n-2)(n-3)]n
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(vi)

Proof:

bl

Hence the result is true for all’ n’.
Hence by induction hypothesis , we have

d, (C.2.n-4) =5-{n(n-1)(n-2)(n-3)]-n, for every n > 7
To prove d; (Cy",2k) =7, for everyk > 1

By theorem (2.6)(i)
D(Ca’2x)={{1,3, ,...... 7k-6,7k-4} {1,6, ......... 7k-6,7k-1},{2,4, ...... 7k-5,7k-3},
{2,7, 5. 7k-5,7k}, {3.5,......... 7k-4,7k-2}, {4,6, ...... 7k-3,7k-1},
{5,7, syere.. 7k-2,7k}} for k> 1.
Therefore | Dy(C72,2k) | =7
Hence d; (C7k2,2k) =17, for every k> 1

Theorem 3.3

(i) Foreveryn=>10andi>[ g 1 +1,we have
d(Con D) = (G, 41D = d(C) — di(Cas)

By theorem (2.8)
We have d; (Cn+12,j+1) =d, (an ,j)tdq (Cn.|2 ,J)+ d (Cn»22 ) tde (Cn—32 ,J)
di (C2+1) = di(Cot? L j) + di (Caz”,j) + di(Cos”, ) +di (Cod, )

di (Coi2j+1) - di (G, j+1D) ={ di(C?, j) + di (Cot®,j) + di(Cod® )+ di (Cos®, ))3-

{di(Cot®, ) +di (Cod® )+ di(Cos®,j) +di (Cod® L))}
= d(C2j) — d(Cas’yj)

IV.  Conclusion
We obtain total domination sets and total domination polynomial square of cycles. Similarly we can

find total domination sets and total domination polynomial of specified graphs.

References
T.W. Haynes, S.T. Hedetniemi, and P.J.Slater, Fundamentals of Domination in Graphs, vol 208 of Manographs and textbooks in
Pure and Applied Mathematics, Marcel Dekker, New Y ork,NY,USA,1998.
S.Alikhani and Y.H. Peng Dominating sets and Domination polynomials of paths,International journal of Mathematics and
Mathematical sciences,volume 2009.
S.Alikhani and Y.H. Peng Dominating sets and Domination polynomials of cycles, Global journal of pure and Applied
Mathematics, vol. 4 No 2,2009.
S.Alikhani and Y.H. Peng, Dominating sets and Domination polynomials of certain graphs, I,
OpusculaMathematica.Vol.30N0.i.2010
C.Sekar and T.Premala, Total dominating sets and total domination polynomials of square of paths, IOSR Journal of
Mathematics,volume 10,Issue 2 (Mar- Apr, 2014), pp52-58.

www.iosrjournals.org 85 | Page



