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ABSTRACT

The domination parameters of a graph G of order n has been already introduced in [9]. It is defined as DcV(G)
is a dominating set of G, if every vertex ve V-D is adjacent to atleast one vertex in D. In this paper we
established various domination parameters of some graphs such as path, cycle, wheel, star, r-corona and
complete bipartite graph with m, n vertices. Also established the relation between this parameters and illustrated
an example for some graphs which is deviated from its general formula.

1. INTRODUCTION

A graph G = (V, E), were V is a finite set of elements called vertices and E is a set of unordered pairs of distinct
vertices of G called edges. The degree of a vertex v in G is the number of edges incident on it. A graph G is said
to be k-regular if all its vertices are of degree k. Every pair of its vertices are adjacent in G, is said to be complete,
the complete graph on 'n' vertices is denoted by K,

A graph G is said to be bipartite or bigraph if the vertex set of V(G) can be partitioned in to two subsets X and Y
such that every edge of G has one in X and the other end in Y. A bipartite graph G with | X |=mand | Y| =n is
said to be complete if every element in one partition is adjacent with all elements of the other partition and is
denoted by Ky, . The graph K , is called a Star graph.

Let u, and v be the vertices of a graph G, a u-v walk of G is an alternating sequences u = Ug, €1, Uy, Uy, ..., Uy.1 €,
u, = v of vertices and edges beginning with vertex u and ending with vertex v such that e; = u;_yu; for all
i=1,2, ..., n. The number of edges in a walk is called its length. A walk in which all the vertices are distinct is
called a path. A path on 'n' vertices is denoted by P,. A closed path is called a cycle, a cycle on 'n' vertices are
denoted by C,. Let G = (V, E) be a simple connected graph, for any vertex veV, the open neighborhood is the set
N(v) = {u € V/ uv € E} and the closed neighborhood of v is the set N [v] = N(v)u{v}. For a set S c V, the open
neighborhood of Sis N (s) = U N (v) and the closed neighborhood of S is N [S] = N(S) U S.

veS

Definition 1.1: A set Dc V is a dominating set of G if every vertex v e V — D is adjacent to atleast one vertex of
D. We call a dominating set D is a minimal if there is no dominating set D' ¢ V (G) with D’ < D and D’ = D.
Further we call a dominating set D is minimum if these is no dominating set D' < V(G) with | D' | < | D|. The
cardinality of a minimum dominating set is called the domination number denoted by y(G) and the minimum
dominating set D of G is also called a y- set.

Definition 1.2: A dominating set D is said to be a total dominating set if every vertex in V is adjacent to some
vertex in D. The total domination number of G. denoted by y; (G) is the minimum cardinality of a total
dominating set.

Definition 1.3: A dominating set D of a graph G is an independent dominating set, if the induced subgraph <D>

has no edges. The independent domination number y; (G) is the minimum cardinality of a independent dominating
set.

Definition 1.4: A dominating Set D is said to be connected dominating set, if the induced subgraph <D> is
connected. The connected domination number y,(G) is the minimum cardinality of a connected dominating set.
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Definition 1.5: A dominating Set D of a graph G is said to be a paired dominating set if the induced subgraph
<D> contains atleast one perfect matching, paired domination number y, (G) is the minimum cardinality of a
paired dominating set.

Definition 1.6: A dominating Set D of G is a split dominating set if the induced sub graph <V — D> disconnected
Split domination number v, (G) is the minimum cardinality of a split dominating set.

Definition 1.7: A dominating Set D of G is a non split dominating set, if the induced sub graph <V — D> is
connected. Non split domination number v, (G) is the minimum cardinality of a non split dominating set.

Definition 1.8: Let D be a y- set of G. A dominating set D* contained in V - D is called an inverse dominating set
of G with respect to D. The inverse domination number y' (G) is the minimum cardinality of all inverse dominating
set of G, the vertices of y' (G) is called y'- set.

Definition 1.9: A dominating set D of a graph G is called a global dominating set, if D is also a dominating set of
G. The global domination number y4 (G) in the minimum cardinality of a global dominating set.

Definition 1.10: A dominating set D is called a perfect dominating set, if every vertex in V — D in adjacent to
exactly one vertex in D. The perfect domination number y,,(G) is the minimum cardinality of a perfect dominating
set.

Definition 1.11: If D = {x} is a dominating set of G, then x is called a dominating vertex of G. A vertex ve V(G)
is said to be a y - required vertex of G, if v lies in every y- set of G.

Definition 1.12: Let x be any real value, then its upper sealing of x is denoted as ¢ X k and is defined
x if x is an integer
pXK =

k, where k is an integer lies in the interval x <k <x +1

the lower sealing of x is denoted as Axu and is defined by

x if x is an integer
AXp =
k, where k is an integer lies in the interval x — 1 <k <X

Lemma 2.1: Let G be a connected graph with 3(G) > 2, them y(G) + y'(G) = nif and only if G = P, or C,.
Lemma 2.2: Let G be a connected graph with 3 =1 and A=ntheny (G) +y' (G)=n+ lifandonlyif G =ky ,.

Lemma 2.3: For any tree with n > 2 with more then two pendent vertices then there exists a vertex v €V such
that v (T —v) =y (T).

Lemma 2.4: For any path P, vy (pn) <vy' (pn) Y n>3.

Proof: Since P, is a path with n vertices then
Y'(P,) — 1 ifn=3k Vv k=1,2...
v (Pn) =
v'(Py) otherwise

therefore, Yy (P,) < vy (Py). Vn>2

Note: Let G be a path of length n then

Y(Pn):[%w v n>3

y'(Pn):EJﬂ

Lemma 2.5: Let G be a cycle of length four then y(G) = v'(G) = vi(G) = yc(G) = yp(G) = v5(G) = 14(G) = vns(G) =
vi(G) = 2.
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Proof: Let v,, v,, v, and v, are the vertices of C,, each vertex v; connected with v; . ;, i =1, 2, 3 and v, is

connected with v; in G. Hence v,, v; and v,v, are the edges in G. Let D={v,, V,} be the vertices of G. Clearly D
satisfies the conditions for total domination, connected dominating, paired domination, global domination and
non split domination therefore, y (G) = y«(G) = 1¢(G) = yp (G) = v4(G) = 1ns(G) = 2.

Let D'= {vs, v,} satisfies the condition for the inverse domination, therefore, y'(G) = 2. Let D; = {v;, v} satisfies the
condition for independent domination and split domination, therefore, vi(G) = vs(G) = 2.

Hence,
Y(G) = 1(G) = 1p(G) = 14(G) = 1ns(G) =¥'(G) = vs(G) = vi(G) =2

Note: C, is the smallest simple connected graph which satisfies the conditions of all dominations parameters with
its cardinality is two.

Lemma 2.6: For any complete graph K,
Y(G) =7'(G) = 7i(G) = yns(G) = L and v(G) = v,(G) =2

Theorem 2.7: For any path P,, n > 2 the domination parameters satisfies the following.

) 7(G) =7i(G) = vs(G) = 14(G) = {%W

i) v(G)= EJ +1
2k+1 ifn=4k+1 k=1,2,...

i) 1(G) =
" #(®) 2[21 otherwise

. n
iv G)=2|—
) 1p(G) {4—‘
V) Y(G) =1ns(G)=n-2
Proof:
i) Let P, be the path and its vertices are denoted by vy, v, vs, . .., v,, forall n > 2. Now subdivide the path
into sub graphs G;, G,, G,, . .., Gk such that each sub graphs G;, i = 1, 2, . . . ,k containing three consecutive

vertices from the beginning.

That is G, = {Vl, Vs, V3} G, = {V4, Vs, Ve}; Gy = {V7, Vg, Vg}, ..., G = {Vn_z, A Vn} if n = 3k. collect all the
vertices {v,,,, € G,,k=1,2,3,...,and i = k-1 is the required minimum dominating set of G.
That is, D ={v,, Vs, Vg, Va1, . . ., Vs_1}, We have collected exactly one element formeach G,i=1,2,... k.

| =

Hence, |D|=k
[Since n = 3K]

n. . ni_n
[1 [§ |san|nteger[§1—3]

Suppose n = 3k — 1, then the last partition Gy contains only last two vertices. That is, Gy = {v, _1, V,} then
S={v,. /k=21,2...i=z=k-1and 2k +i<n-2}nowS ={Vv,, Vs, Vg, .. ., Vo_3}thenD = SuU {v,_1} and

w|s w

D=S zﬁ+{ivn} is the required minimum dorginating sets of G with cardinality k.
n
n=(k-13+2= § :(k—1)+§
= {%} =k - 1}{%} =(k-1)+1= |D|= Ew :
If n=3k-2, as in the above case all sub graphs G;,i=1, 2, .. k-1. Containing three vertices and the last partition

G, containing the only vertex v;.

© 2016, IJMA. All Rights Reserved 11



G. Easwara Prasad*, P. Suganthi / Domination Parameters of Some Graphs and its Realization / IIMA- 7(12), Dec.-2016.

Now S = {Vy,;/k=1,2,3,...;2k+i <n-land i = k—1}then D= SUG, is the minimum dominating set
with cardinality k 0

Wehaven=3k-2=n=3k-1)+1

lrﬂ—lzk_1+l
3 3

Sl -3

Therefore, in each case y(G) = (%-l

In all cases the induced subgraph D are independent in G. therefore, yi(G) = y(G) = [%—l

Since, P, is a tree the induced subgraph <V — D> is disconnected = v;(G) =y(G) = ( %—l

Clearly D is dominating set of G.

n
Hence, y(G) = vi(G) = vs(G) = v4(G) = hw
(i) Case (i):ifn=3kbycase (i) D= {v,,,/k=1,23,...;i=k-land 2k+i < n}
That is, D = {vy, Vs, Vg, . . ., Vo _1} iS the minimum dominating set of P,,.

Now choose the elements of v € VV — D such that
S={Vg,;/i=0,1,2,... and 3i + 1 < n | then
S"={v,, vV Vi V- -4V, L} NOW v, is not adjacent to any vertex v; € S’

Let D' = S" U{v,}, D' = {vy, V4, V7, . . ., Vh_ 2, Vo}, NOW we have selected one vertex from each subgraph
Gk, k=1,2,3,. k-1suchthatv, , € Gj.;and two elements v,_, and v, from G.

Therefore, |D'|=k-1+2

=k+1
:E+ 1
3
1D’ |= PJ+ 1| - n=3k; ﬂ:PJ
3 L3
Case (ii): n=3k-2 by case (i) the sub graphs G;, i = 1, ..., k-1 containing exactly three vertices and G, contains
only one vertex {v,} and D ={Vv, Vs, . . , V, _,, Va} by case (i) D' ={Vy; , ;/i=0,1,2,... and3i+1<n}

D’ ={vi, V4, V7, ..., Vh_3, Vh_1} isthe required inverse dominating set of G.
ID"|=(k-2)1+2=k

We have, n =3k -2
=3(k-1)+1

ﬂ=k—1+1
3
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Case (iii): n = 3k — 1 by the previous argument each subgraph G;, i =1, 2, ..., k- 1 containing exactly three
vertices and Gy contains two vertices {v,_1, Vy} then
D={Vy,ilk=12 . : 2k+i<nand i=k—1 isthedominating setof G and
D'={Vy,,/i=0,1,2 ... and3i+l<n|
D'={v,V,V, ...,V _, }isthe inverse dominating set with respectto Din G and |D’| = k. that is,
n=3((k-1)+2
ﬂ:k—1+gzsz:k—1+0
3 3 3
= k= LEJ +1
3
= | D’ |: \‘EJ +1
3

Hence, y'(P,) {%J + 1 for all n.

(i) if n = 4k + 1. Divide the vertices of G into k partition such that each partition G;, i =1, .., k-1
containing four vertices and the last partition Gy contains exactly five vertices
then G, ={Vv1, V2, V3, Va}: G, ={Vs, V4, V7, Vg}, . . . .

Gk = {Vn—4, V|’1—3| Vn—2, VI"I—ll VI"I}

Choose middle two vertices from G;, i =1 ... k and three vertices from G,.

D: (G)={Vak +i, Vak+1/ k=1,2,3....;i=k-1and 3k +i < n}u{v,_1} is the required minimum total dominating
setof Gand |D;(G)] = 2(k-1)+3 = |D{(G)] = 2k +1

Thatis, y(P,) =2k +1if n=4k+1

if n = 4k+1, then the vertices is of the form G,={vy, vy, V3, V4}: G, = {Vs, Vs, V7, Vg}; .. .. the last partition Gy is
either {Vn—S’ Vn-4,Vn-3, Vn-2, Vo1, Vn} or Gk = {Vn—6i V-5 Vn-4, Vn-3, Vn-2, Vn-1, Vi }

In both Gy we have to select two pair of vertices for the total domination of G, and a pair of vertices
{(Gox+iyVak+i) k=1,2,...;i=k-1and 3k+i<n-6}.
Therefore, |Dy(G)|=(k-1)2+4

=2k +2 (ii)

If n=4k+2:>2—=k+—

HH

=k+1
—, (N
= 2(k+D—2{4]

EE S

- |DI(G)|:2H] [0]D(@)] = k + 1]
if n = 4k+3
ﬂ:k+§j(ﬂ—|:k+[§—l
4 4 4 4
=k+1
= 2w+1)=2{ﬂw
4
n

:»|Dt(e)|=2[

|

2k +1 if n=4k+1

= (Pn) =
" 2 {%w otherwise
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(iv) by (iii) divide the vertices of Pn in to k subsets such that each subset containing four vertices is of the form
Gi= {vi, Vo, V3, Vs } ; Gy = {Vs, Ve, V7, Vg} . . . then the K partition G, is any one of the following.

Vn—37vn—21vn—1avn if n:4k
Vo_g o Vonos Ve Voo VY, if n=4k +1
Gk =
V”*5'Vn—4'vn—3’vn—2'vn—1’vn if n=4k +2
Vn—67vn—San74|Vn,31Vn,2,Vn_l' Vn |f n:4k+3
If n = 4k, the pair of middle two vertices in each partition of G;, i =1 ... k is the required minimum paired

dominating set of G.

That is Dp (G) = {V2i, Voi+1 /i=1,3,5...,and2i+1< n} then Dp (G) = {Vz, V3, Vg, V7, V10, V11, + - +» Vn-2, Vn—l}
= |D, (G)|= 2k

=2, (ﬂj [0 n = 4K]

SHEERH

If n = 4k + 1, select middle two vertices from each partition G;, i=1..., k-1, and any two pair of vertices
which forms a paired dominating set of Gy.
|IDp(G)|=2(k-1)+4
=2k +2
=2(k+1)

:2(n;1+1j [0 n = 4k +1]
+

f°n-—1ha|nMﬁMeM4

n

‘ =[]
4 4

— 1(G) = 2 Hl

Insimilar, if n=4k+2
| Dp (G) | =2(k-1)+4
=2(k+1)

:2(n_2+1j [0 n = 4k +2]

{:n—ZBammeM4

(5 nz (2]

LACIEIRY

In similar | D, (G) | = 2 [%w,ifn=4k+3.

Hence, v, (G):Z{%-‘ v n>2

(V) Let G = {vy, Vo, . .. V,} be the vertex of P, then by definition
(vi) D (G)=G-{vy,vp} and Dys (G) = G—={ vy, Vi }

Therefore, v, (G) = 4 (G) =n—-2 foralln>3
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Result 2.8: If G is a path with n vertices them
VSV SV SY SV SV, SY ST

The following table represents the values of the various domination parameters of P, n < 10.
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Corollary 2.9: For any integer n > 4, the only graph which satisfy the condition
¥ (Pn) = 7i(Pn) = vs(Pn) = Yg(Pn) =y (Pn) =v:(Pn) = Yp(Pn) = Yns (Pn) = yc(Pn) =2 is Py

Proposition 2.10: For any integer n > 4
Y(Pn) = Yi(Pn) = vs(Pn) = v(Pn) = Yq (pn) =2 iff n=4,5

Proof: by (i) of Theorem 2.7

1P = 1P = 1P = 1P = | T

n=4,5,

4]-2 3]

3 3
= 7 (Pn) =7i(Pn) = vs(Pn) = Yo (Pn) = 2 by (ii)of 2.7 n=45

pore[3 ] 1oz roue[ 31
Hence, y (Pn) =v/(Pn)= v,(Pn) =7" (P,) =v4(Pn) =2iff n=4,5.
Theorem 2.11: For any path P,,n >3, G = E then

7 (G) =7i(G) =7 (G) = 1 (G) = 11s(G) = 7. (G) = 2

Proof: Let vy, v, Va,... V, be the vertices of the graph P,, and each vertex v;, i= 2,..,n-1is connected with v;_; and
vi, vV; and v, are connected only with v, and v, _, respectively, that is

d(v)) = d(v,)=land d(v)=2 forall i =2,3,4,.., n—1.

Let G=P,; thend (v)=d(v)=n-2, v;, v, € G
dvii=n-3 VvieG;i =2,..,n-1.

In G the vertices v; and v, are connected with all vertices of G other than v, and v,_; respectively.
Now {v;, v} and any vertex set {vj, vj} i.; is the minimum dominating set of G = P_Il

Since v; vi+1 € E(Py)

which are independent in G and is the minimum independent dominating set of G.

Since n > 3 for any set [v;, v;} is a dominating set of P, then any pair of vertices {v|, vin}€V — D is the inverse
dominating set of G. Sincev; v, ¢ E (G_n), therefore,{vy, v} is the total, connected and non split dominating set
of G.

Hence, y (G) = %(G) = y'(G) = 1+ (G) = ¥ns(G) = 7:(G) =2 ¥ n >3 where G = P, .
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Result 2.12: For any integer n > 4
y(Pn) =y'(Pn)= y(P,)=v(P,)=2iffn=4,5

Corollary 2.13: If G is a connected simple graph with | V(G)| > 3, D = {v} is the only minimum dominating set
of G andy'(G) =|V |-1 then G is star graph.

Proof: Let G be any graph with | V(G) | = n.
Since D={v}is the only minimum dominating set of G, all vertices of G are connected with v, Also y’ (G) =|V|- 1
then the inverse dominating set of G consists all vertices of G other than V, therefore, no vertices of G — V are

adjacent to each other which implies every vertices of G other, than v are pendent vertices = d (v) =n -1 and
d(v;) =1, forall vi e G and v;=V.

Hence G is a star graph.

Theorem 2.14: For any integer n > 3.

(i) 7(Ca) =v/(C) = 1(Cr) = 1(Co) = [

w|>S

|

(ii) 74(Cu) = %l if n>3andnz5.
2k+1 if n=4k+1

i1 (C) =
(0 (G Z{H otherwise

(V) 15(Ca) = 2 { ﬂ

(V) 7c(Cn) = vns (Ch) =n =2
Proof: Let G = C, be a cycle of length n and its vertices are denoted by vy, vy, Vs, . . ., Vy, such that v,v, , € E(G),

Vi=1... n-1andv,v eE(G), we are going to prove this theorem in three cases.

Case (i): n=3k,k=1,2,3....
Choose, Dy ={Vy,,/i=0,1,2 ... and 3i +1 <n|

Do={Vy4,,/i=0,1,2...;3i+2<n} ad Dy={Vy ./i=012 . ;3i+3<n}
Now Dy, D, and D; are the minimum dominating sets of C, also the elements of D;, i = 1, 2, 3, . . . are

independent and the induced subgraph <V — D> is disconnected, clearly each set D;, D, and D3 are mutually
disjoint. Therefore, D, and D, are the inverse dominating set of D, and vise versa.

The cardinality of Dy, D, and Djs is n- [ﬂ-l [0 nis a multiple of 3]

3 3
ni.
= 1(C) =7 () =n (G =1C = | 3 | it n =3k
Case (ii): n=3k + 1.
Now divide the graph G into k + 1 induced sub graphs G;,i =1, 2,.., k+1 containing three vertices,
Gi= {V3j+1,v3j+2,v3j+3/i=1,2, o kjpEio- 1} and Gy+1 = {Vn}
Let D={vs+2| 1=0,1,... k}u G, is the required minimum dominating set of G, all vertices of D are

independent in G and the induced subgraph <V — D> is disconnected .

Now ID|=k+1 (iii)
n=3k+1 [On=3k+1]
ﬂ:k+1: ’(ﬂ—‘:k+ lri—‘
3 3 3 3
=k+1
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n .
= 10l= | 3] Eyo)
3
Choose, Gi={Vy, Vi, Vo}; Gp = {V3, V4, V5}; . . . G = {Vn_ 4 Vn_3 Vn_2tand Gy .+ = {v, _ 1} select
D'= {v5i«n/i=0,1,2,...,k-1} U Gy, consists the elements {vi, Va4, V7, . ., Vo _1} is the required inverse
dominating set of C,, by the same proof given in case (ii)
Therefore, |D'|= {%_‘

Case (iii): If n =3k + 2,

Here also we divide the vertices of G as in case (ii)

Gi= {V3j+1:V3j+21V3j+3/i =12 ...k j=1i- 1} and Gy +1={Vn_1, Vn}
Choose the elements of D as D = {v3;+ o/ i =0, 1, 2, . . ., k} is the required minimum dominating set with
cardinality k +1 and choose D'={v3;+1/1 =0, 1, 2, .., k} then D'={vy, V4, V7, .. , V,_1} is the required inverse
dominating set with minimum cardinality k + 1.

n=3k+2 :%:k+3

S
- [

= |D|=[%} 01D |=k+1]

Also each set D and D’ are independent in C,.. In all cases the induced subgraph <C,, — D> is disconnected.

Hence 1(Co) = 7' (Co) = 74(Co) = 15(Cn) = {%]

If n = 4, then the graph and its complement are given as below

n ¥3 ¥ ¥

.:l

[ X

'l'_'; 'l'+ 'ﬁ'_'\i \'+
=04 G=C,

Figure: 1

D= {Vl, Vz};_D’ = {Vll VZ}
7(Cs)=7v(C,)=2
Hence, y4 (Cy) = 2

If n = 5, the graph and its complement are represented as below.

L] L] 'l"l

Vg

1
[}
1
o))
I
Ly
Ln

Figure: 2
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In G,

Dy = {v1, va}; Dy = {v1, Va}; D3 = {vy. v4}

D4 = {vy, vs}; Ds = {vs, vs} are the minimum dominating sets of G.
In E,

D, ={vi, v2}; = {v1, vs}I; Dy ={vy, vs}

D_ {va, v4} = {v,, vs} are the minimum dominating sets.

Clearly, none of the dominating set of G with cardinality two is a dominating set of G.
= 'Yg(Cs) * 2
= Yg(C5) =3

In C,, n > 5 all minimum dominating sets of C, in also a dominating set of C_n

Hence, y4 (Cy) = {%1 v n>3 and n=5.

(iii) Case (i) if n =4k + 1. Let vy, V5, V3. .., V, be the vertices of the graph G = C, now divide G into k induced

subgraph G;, i=1,...,ksuchthat Gj+1 ={Vsi+1, Vai+2, Vai+3 Vai+3 Vai+4l 1=0,1,2,.., kK- 2} and the last
partition Gy contains five vertices as Gy = {Vy_4, Vn—3, Vn—2, Vn—1, Vn}

Choose, Dy = {V4i+2, 4i+3/ 1 =0, 1, , k =2} U{vnh_3 Vh_2 V,_1} is the required minimum total dominating
set with cardinality

IDi(G)I=(K-1)2+3
=2k+1 (iv)
If n = 4k + 1. by case (i) of (iii)

Gi+1={Vai+1, Vai+2, Vai+3 Vai+a, /1=0,1,2,... k — 1} then the last partition
{v,_ .V} if n =4k + 2

Gk+1= )
{v, , v, Vy} if n=4k+3

then Dy (G) = {V4i+2, Vui+a/ 1=0,1,2..., k — 1} U {any two elements of Gy . 1}

Now Dy(G) is the minimum total dominating set with cardinality

IDe(G)l=2(k+1) (v)
n=4k+2andn=4k+3
ﬂ:k+1andﬂ:k+§

4

4
HIENP AR
[ﬂ] k+1and{ W=k+1
4 4
- 2.{%w=2(k+1)and2{%1=2(k+l)

— |D(G) ] =2 {ﬂ if n={4k+2and4k+3}  [Jby (V)]

2k +1 if n=4k+1

Hence, y(G) = n
2 hw otherwise

iv) The same argument given in (iii)
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LetT={v,,, V,,,/1=0,1,2.... k — 1} then D, (G) T U {V,4_1, Vo} is the required minimum dominating
setof Gand |[Dp (G)| = 2(k+1) (vi)
If, n=4k+1
ﬂ:k+1 :lrﬂ-lzk+’73-‘
4 4 4 4
:{ﬂ =k+1
4
n
2| —1=2(k+1
=2| 0| =20cr
n
= 10,@ =2 2] @byl
if n=4k+2and if n=4k+3
ﬂ:k+£ and ﬂ:k+§
4 4 4 4
IR
4 4 4 4
=k+1 and =k+1

=2 N
and :2(k+1)—2{4_‘

|

N 2(k+1):2[
~ DY) |= [

and | Dp(G) | =2 {

&S

ﬂ-‘
4
2 ﬂ]

4
n
Hence yp(G):Z{Z-‘ v n>3.

v) Let T={v;, Vi+1/ ViVj+1€E (G)}the V-T and V — {v;. v} is a connected and non split dominating sets of
G.

Therefore, v.(C,) = 1ns(Ch) =n=2 ¥V n>3.
Hence the proof.
Corollary 2.15: If G is one corona (k, 0 k;) then
7(G) =v'(G) = 17(G) = 7i(G) = 1e(G) = v5(G) = ¥1s(G) = 74(G) = n.
n if n=2k

Yp(G):
n+l1 if n=2k+1

Proof: Let the vertex set of G = K, 0 K is represented in figure 1.
Let S;={vi, Vs V3 ...,vopand S,={uy, U, Uz, ..., U}
ThenD=S;;D' =S,

Dr=S;Di=S;

Dc=S;; Dps= S,

Dp={(Vais1, Vais2) [1=0,1,2...k-1}

Therefore,
Y(G) =7 (G) = v'((G) = 7i (G) = 1e(G) = v5(G) = rs(G)=74(G) = n
Ifn=2k+1
Dp ={Voi +1. Voi+ 2y U {Vo_, Vua} i=0,1,..., k—1and 2i+ 2 < 2k} is the required minimum paired

dominating set of G,
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Figure: 3
| Dp(G) | =2k + 2
=2k+1+1
=n+1 [02k+1=n]

n if niseven

Therefore,y,(G) =
n+l if nisodd Vvn=>3

Corollary 2.16: For any graph G is the r corona of K,,v n >3
7(G) =7'(G) = 1(G) = 15(G) = as(G) = 7i(G) = n and
n if n iseven
Yp (G) =
n+1 if nisodd

Theorem 2.17: Let G be a barbeled graph then
Y(G) =7'(G) = 1(G) = %,(G) = 1,(G) = v,,(G) =7,(G) = 2

Proof: The Barbelled graph G is given in figure as below.

Let S; = {u;, Uy, Uz... Ui_q, Uy Uisg, .., , U}
S; = {vVi, Vo, Vg, oo, Viet, Vi Vie, oo, Vi }
N (u) =Syz; j=i and N (u)) =S; U{vi}; N(vj) =Sz j=i and N (vj) =S, u{ui}
N (vj) =Sz j #=iand N (vj) =S, u {u}

Now D (G)={ui,Vvi}=D'(G)={(uj,v)); j=1,..,n;j=i}
D(G) ={ui vi};  Di(G)={(y,v); j=1,2, ..; j=i}
Ds(G) ={(ui, vi); Dns (G) ={uj, vi},j=1...,n, j=i
Dy(G) = {u;, v} foralli=1,2,...,n
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The vertex u; is connected with vertex v; € S, in G, therefore u; is connected with all the vertices of S, other than
v;in G. Similarly v, is connected with u,eS, in G. Therefore, v, is connected with all the vertices of S, other than
u; in G. Hence

Dy(G) ={u;, vi} and Dy(G) = {u;, vi}

Y (G) =7'(G) =7i(G) = 15(G) = 1ns(G) = 1(G) = 14(G) = 1,(G) = 2.

Theorem 2.18: Let G be any complete bipartite graph with m, n vertices then
7(G) =7'(G) = 1(G) = 7e(G) = ns(G) = 74(G) = 1p(G) = 2 and
1i(G) = vs(G) = {m or n whichever in less}

Proof: The vertices of G = K, , are partitioned in to two sets S; and S, such that

Sl={u1, U2,...,Un} and Sz:{Vl, V2,....,Vn}, Since G:Kmyn
N(u) =S, vi=1,2,....,mand N(v{)=S; Vi=1,2, ...,n

L5

Wy

RA
R
X

Figure: 5

L1

(ARAAA)
v v =)

Therefore, each pair of vertices {(uj, v;)/ u; € S; vj € S,} is a dominating set of G. u; v; € E(G) which implies that

D(G) = D1(G) = Dc(G) = Dp(G) = Dy(G) ={(Ui :Vj )/ u, € Sl and Vj S SZ}

Also, any induced subgraph <V — D> is connected.

Therefore,
Dns(G) = {(ui, v))/ uj € Sy; Vj € Sy, i # j}. For any dominating set
D = {(ui, vj) / ui € Sy; vj € Sy}
D' = {(u;, vi)/ uj € Sy, Vi € Sy, i # ] } is the inverse dominating set of D.

Since, u; is not adjacent with any element of S; in G, u;, i =1 ..., mis adjacent with all the vertices of S; in 6,

Similarly v;, j =1, .., nis connected with all elements of S, in G which implies (uj, v;) is a dominating set of G,
that is, Dg(G) = { (Ui, Vj)/ u; € S;and Vj € Sg}

Clearly +V(G) - S;, and +V(G) - S,, are disconnected. Also the elements of S; and s, are independent, hence
independent and split dominating set of G is either S; or S, which having the minimum numbers of vertices.

m, ifm<n
That is, vi(G) = ys(G) = )
n otherwise

Corollary 2.19: If G = K, then G is a disconnected graph with two components and each components is a
complete subgraph with m, n vertices.
Hence

WG)=y(G)=v(G)=1(G) =1(G)=2and 1(G)=7,G) =4.
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