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Abstract: For any graph  ࡳ =  is a graph whose set of vertices is the union of the set ofࡳ of a graph (ࡳ) the Lict graph ,( ࡱ,ࢂ )
edges and cutvertices of ࡳ in which two vertices are adjacent if and only if the corresponding edges of ࡳ are adjacent and the 
corresponding cutvertices are incident to the edges. For any two adjacent vertices ࢛ and ࢜ we say that ࢛ strongly dominates ࢜if 
(࢛) ࢍࢋࢊ ≥ [(ࡳ)]ࢂ  is a strong Lict dominating set if every vertex in (ࡳ) of a graph ࡰ A dominating set  .(࢜) ࢍࢋࢊ  is ࡰ−
strongly dominated by at least one vertex in ࡰ. Strong Lict domination number  (ࡳ) ࡿࢽ of ࡳ is the minimum cardinality of 
strong Lict dominating set of ࡳ. In this paper, we study graph theoretic properties of  (ࡳ) ࡿࢽ and many bounds were obtain in 
terms of elements of ࡳ and its relationship with other domination parameters were found. 
Keywords: Dominating set/Line graph/Lict graph/Restrained domination/Edge Lict domination/ connected Lict 
domination/Strong split domination/Strong non split domination/Strong Lict domination.  
Subject Classification number.AMS - 05C69, 05C70. 

I. INTRODUCTION 
In this paper, all the graphs consider here are simple and finite. For any undefined terms or notation can be found in Harary  [2]. In 
general, we use < ܺ >   to denote the subgraph induced by the set of vertices ܺ and ܰ(ݒ) ܽ݊݀ ܰ([ݒ]) denote open (closed) 
neighborhoods of a vertex ݒ. The minimum distance between any two farthest vertices of a connected G  is called the diameter of 
G and is denoted by diamG . 
A set ܸܵ(ܩ) is a dominating set of ܩ, if every vertex in ܸ − ܵ is adjacent to some vertex in ܵ. The minimum cardinality of 
vertices in such a set is called the domination number of ܩ and is denoted by (ܩ)ߛ. A dominating set ܸܵ(ܩ) is a connected 
dominating set, if the induced subgraph< ܵ > has no isolated vertices. The connected domination number ߛ(ܩ) of ܩ is the 
minimum cardinality of a connected dominating set of ܩ. A dominating set ܵ of a lictgraph  is a restrained dominating set of ݊(ܩ), 
if every vertex not in ܵ is adjacent to a vertex in ܵ and to a vertex in ܸ[݊(ܩ)] − ܵ. The restrained domination number of a lict graph 
 The concept of restrained  .(ܩ)݊ is the minimum cardinality of a restrained dominating set in (ܩ)ߛ  is denoted by (ܩ)݊
domination in graphs was introduced by Domke [1]and further studied in graph valued functions by M.H.M.[10]. 
The concept of a dominating set ܦ of a graph ܩ is a strong split dominating set if the induced subgraph〈ܸ −  is totally 〈ܦ
disconnected with at least two vertices. The strong split domination number ߛ௦௦(ܩ) of graph ܩ is the minimum cardinality of a 
strong split dominating set of  ܩ. Hence the concept of Strong Split Block domination was introduced by M.H. Muddebihal and 
Nawazoddin U. Patel(see[5]). A concept of a lict dominating set [ ( )]D V n G  is said to be dominating set of (G)n , if very 

vertex in [ ( )]V n G D is adjacent to some vertex in D . The domination number of (G)n is denoted by ߛ(ܩ)and is the minimum 

cardinality of a dominating set in (G)n . Analogously, the connected domination number in lict graph is as follows. A dominating 

set D  of lict graph  J n G  is connected dominating set, if the induced subgraph D  is also connected .The connected 

domination number of  n G  is the minimum cardinality of a minimal connected dominating set in  n G and  is denoted by 

 nc G  . The Lict domination and connected Lict domination in graphs, introduced by M.H. Muddebihal [8]. A set 

[ ( )]D V L G  is said to be a line dominating set of  L G , if every vertex  not in D  is adjacent to atleast one vertex in D .The 

domination number of  L G  is denoted by (G)l  and  is the minimum cardinality of a dominating set in  L G . Analogously, 

we define edge domination number in lictgraph . A set F of edges of  lict graph  J n G is called edge dominating set of  n G  

if every edge in  E n G F    is adjacent to at least one edge in F .The edge domination number   n G   of a graph  n G  is 
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the minimum cardinality of  a edge dominating set in  n G . Hence The edge dominating set F  is called connected edge 

dominating set of  n G , if the induced subgraph F  is also connected. The connected edge lict domination number is denoted by

 nc G   see [8]. Further, edge domination, strong domination, strong split domination and strong non split domination in some 

graph valued functions were studied see [4,6,7 and 9]. 
A dominating set ܦ of a graph (ܩ)ܤ is a strong nonsplit block dominating set if the induced subgraph〈ܸ[(ܩ)ܤ] −  .is complete 〈ܦ
The strong nonsplit block domination number ߛ௦௦ (ܩ) of ܩ is the minimum cardinality of strong nonsplit block dominating set 
of ܩ. Hence A dominating set ܦ of a graph ݊(ܩ) is a strong non split Lict dominating set if the induced subgraph 〈ܸ[݊(ܩ)]  is 〈ܦ−
complete. The strong nonsplitLict domination number ߛ௦ (ܩ) of ܩ is the minimum cardinality of strong nonsplitLict dominating 
set of ܩ. The concept of strongnonsplit Block domination was introduced by M.H. Muddebihal and Nawazoddin U. Patel(see[6]). 
The concept of strong domination was introduced by Sampath kumar and PushpaLatha in [11]. Given two adjacent vertices ݑ and ݒ 
we say that ݑ strongly dominates ݒif deg (ݑ) ≥ deg (ݒ). A set ܦܸ(ܩ) is strong dominating set of ܩ if very vertex in ܸ −  is ܦ
strongly dominated by at least one vertex in ܦ. The strong domination number  ߛ௦(ܩ) is the minimum cardinality of a strong 
dominating set of ܩ. A dominating set ܦ of a graph ݊(ܩ) is a strong Lict dominating set if every vertex in  〈ܸ[݊(ܩ)]  is 〈ܦ−
strongly dominated by at least one vertex in ܦ. Strong Lict domination number  ߛௌ (ܩ) of ܩ is the minimum cardinality of strong 
Lict dominating set of ܩ. 
In this paper, many bounds on  ߛௌ (ܩ)  were obtained in terms of elements of ܩ  but not the elements of ݊(ܩ). Also its relation with 
other domination parameters were established. 
The following figure shows the formation of lict graph ݊(ܩ) and relation between ߛௌ(ܩ) and diameter of ܩ. 

 

  :(ܩ)݊ : ܩ

 

 

   Diameter of ܩ = 3{2} = ௌߛ −  ݐ݁ݏ

(ܩ)ௌߛ = 1 =
(ܩ)݉ܽ݅݀ + 2

5  

We need the following theorem for our further results.  

Theorem A[3].If G is non-trivial connected graph whose vertices have degree id  and il  be the number of edges to which cutvertex

iC  belongs in G , the lict graph (G)n has 
i

q C  vertices and  
2

2
i

i
dq l

 
   

 
 edges. 

II. MAIN RESULTS 

Theorem 1. For any connected  ,p q graph G ,     2
.

5Sn

diam G
G

 
  
 

 

Proof.Let ܵ = {݁ଵ ,݁ଶ , ݁ଷ , … … … , ݁} E(G) be the set of edges which constitute the longest path between two distinct vertices 
ݒ,ݑ ∈ ,ݑ)݀ such that (ܩ)ܸ (ݒ = Now, let ଵܵ .(ܩ)݉ܽ݅݀ E(G), ∀݁ ∈ ଵܵ  has a maximum edge degree in ܩ. Since ଵܵV[݊(ܩ)] be 
the minimal set of vertices which covers all the vertices of ݊(ܩ), then ଵܵ is a minimal dominating set of ݊(ܩ). Further if ݁ ∈ ଵܵ, 
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deg (݁) ≥ deg ( ݁)where ݁ ∈ −[(ܩ)݊]ܸ ଵܵ, then ଵܵ is a minimal strong lict dominating set. It follows that | ଵܵ| ≥ ቚௌାଶ
ହ
ቚ. Hence 

    2
.

5Sn

diam G
G

 
  
 

 

The next theorem gives a upper bound for (T)Sn in terms of the vertices and end vertices of G . 

Theorem 2. For any  ,p q tree T ,  Sn T p m   , where m  is the number of endvertices in T .  Equality holds if 1, pT K   

with  2p   vertices. 

Proof. If   3diam T  ,  then the result is obvious. Let   3diam T   and    1 1 2 3, , ,........, nV v v v v be the set of all end 

vertices of T with 1V m . Further  '
1 2 3, , ,........, jE e e e e ;  '

1 2 3, , ,......., iC c c c c be the set of edges and cutvertices in 

T . In (G)n , ' 'V[ ( )] ( ) C ( )n T E T T  and in T ie incident with jC , 1 j i   forms a complete induced subgraph as a 

block in ( )n T . Hencethe number of blocks in '( )n T C . Let   '
1 2 3, , ,........, ( )je e e e E T  which are nonendedges of G  

forms a cutvertices  1 1 2 3, , ,......., jC c c c c in ( )n T .Suppose 2 1C C . 2deg(C ) deg(C ) C Ck n k   and 

2[ ( )] C ;1nC V n T k j     . Then Ck  forms a minimal strong dominating set of ( )n T . Thus 2 ( )SnC T . For any 

nontrivial tree p q and 2C p m   which gives  Sn T p m   . Further equality holds if 1, pT K then 1, 1( )p pn K K 

and 1,( )Sn pK p m   . 

The following theorem gives lower bound in terms of lict domination. 
Theorem 3. For non- trivial connected (p,q) graph G , (G) (G)Sn n  . 

Proof. Let  1 1 2 3, , ,........, (G)nE e e e e E  , deg(e ) 3;i  1 i n   and 2 1(G)E E E  . Since 

1 2[ ( )] , iV n G E E C v C     is cutvertexG . Then there exists a minimal set '
1 1E E  which cover all the vertices of 

( )n G . Clearly 'E forms a minimal set  of G . If '
1deg(e ) deg(e ),e [ ( )] ,j k k V n G E    then '

1E  itself is a Sn set  . 

Otherwise, there exist 
2

'
2je E E   such that ' '

1 2E E  forms a minimal strong dominating set of ( )n G . Hence 

' ' '
1 2 1E E E  which gives (G) (G)Sn n  .

 
  For equality, we can give at least one graph such as, if K ,PG  (G) (G)Sn n  . 

Now we can extend this result for the connected domination in lict graph. 
Theorem 4. For any acyclic (p,q) graph G , (G) (G)Sn nc  . 

Proof.From the above Theorem, if '
1E  is connected, then the result is true.Otherwise, consider the set  '

3 1[ ( )]E V n G E   

which gives '
1 3E E  connected. Hence ' '

1 2 1 3E E E E   which gives (G) (G)Sn nc  . 

Theorem 5.For any acyclic (p,q) graph G , (G) (G) (G) (G)Sn cm p      , where m(G) is the maximum number of end 

vertices of G . 
Proof. Let ܨᇱ  = , ଷݒ, ଶݒ, ଵݒ} … … … {ݒ, ⊆ |ᇱܨ| withܩ be the set of all endvertices in (ܩ)ܸ = ݉. Further, Let ܸ(ܩ) =
, ଷݒ, ଶݒ, ଵݒ} … … … Suppose there exists a minimal set of vertices ܵᇱ .ܩ } be the set of vertices inݒ, = , ଷݒ, ଶݒ, ଵݒ} … … … {ݒ, ⊆
[ݒ]ܰ such that (ܩ)ܸ = ߳ܵᇱ, 1ݒ∀ ,(ܩ)ܸ ≤ ݅ ≤ ݇. Thenܵᇱ forms a minimal dominating set of ܩ. Suppose the sub graph < ܵᇱ > has 
exactly one component. Thenܵᇱis itself is a connected dominating set of ܩ. Otherwise, if  ܵᇱ has more than one component, then 
attach the minimal set of vertices ܵᇱᇱ of ܸ(ܩ) − ܵᇱ which are in every ݑ − gives a single component ଵܵ ܵ߳ݓ,ݑ ∀ ,path ݓ = ܵᇱ ∪ ܵᇱᇱ. 
Clearly, ଵܵ forms a minimal  ߛ −  .ܩ ofݐ݁ݏ
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Suppose ܦ = , ଷݒ, ଶݒ, ଵݒ} … … … and deg(v [(ܩ)݊]ܸ }ݒ, ) deg(v ), [ ( )]m k kv V n G D    and mv D   such that 

    mN v V n G . Then D  forms a strong dominating set of (G)n . Hence it follows that ' '
1(G)D S F V S   

. Clearly (G) (G) (G) (G)Sn cm p      . 

We need the following theorem to establish the relation between strong lict domination and edge lict domination.  
Theorem A[3]. If G is non-trivial connected graph whose vertices have degree id  and il  be the number of edges to which 

cutvertex iC  belongs in G , the lict graph (G)n has 
i

q C  vertices and  
2

2
i

i
dq l

 
   

 
 edges. 

Now we have the following theorem. 

Theorem 6. For any acyclic (p,q) graph G , '(G) (G)Sn n  . 

Proof.Letܦ = , ଷݒ, ଶݒ, ଵݒ} … … … {ݒ,  V n G     with min  [ { ]}n G . Suppose there exists a set 'D D with 

,ݑ)݉ܽ݅݀ (ݒ ≥ ,ݑ∀,3 ݒ ∈ 'D which covers all the vertices in݊(ܩ). Then 'D forms strong lict dominating set of  n G .By Theorem 

A,
2

'

1 2

n
i

i
i

dq l D


 
    

 
 , and let ' [ (G)]E E n , '

ie E   is adjacent to at least one edge of '[ (G)] EE n  . Thus 'E is a 

' (G)n set  . Hence ' 'E D  gives '(G) (G)Sn n  . 

Next we can extended this result for the connected edge domination in lict graph. 

Theorem 7. For any connected (p,q) graph G ,    (G) 3Sn n ncG G      . 

Proof. Let  1 2 3, , ,........., nF q q q q  be a minimal edge dominating set of  n G , if  H E n G F     and 

 '
1 1 2 3, , ,........., iF q q q q ;  iq E n G    , such that   1F N F   and 1H F   in  n G .Then F H is 

connected. Then { }F H is a connected edge dominating set of  n G .Clearly  ncF H G   . 

Suppose  1 1 2 3, , ,........, nF e e e e be an edge dominating set of G , and let  1 1 2 3, , ,........, nD v v v v   be the minimal 

dominating set of  n G .  Since  1 [ ]F V n G  which is also a dominating set of  n G . Then 1 1F D and 1 [ (G)]D n . In

 n G , let     2 1 2, ,..., mF v v v V n G  and there exists 2D F  be the set of vertices with     N D V n G

and∀ݒ ∈   V n G D ,deg (ݒ) ≤ deg (ݒ) where ∀ݒ ∈ forms a strong lict dominating set of Gܦ Then .ܦ . Otherwise, 

there exists at least one vertex     v V n G D   such that deg (ݒ) > deg (ݒ), ∀ݒ ∈ Clearly  .ܦ D v  forms a 

minimal Sn set  of G . Thus   3F D v F H      .Hence    (G) 3Sn n ncG G      . 

The following theorem relates ( )Sn T and ( )SSb T . 

Theorem 8.For any connected (p,q) tree T with 4p  , then ( ( ))Sn ssbT T  . 

Proof.Suppose ܤ(ܶ) = −(ܶ)௦௦ߛ ,. Then by definition  of strong split dominationܭ (ܶ)ܤdoes not exist. Hence ݐ݁ݏ ≠   . Letܭ
ܣ = ଷܤ, ଶܤ, ଵܤ}  , … … … ܯ } be the blocks of  ܶ andܤ, = {ܾଵ ,ܾଶ ,ܾଷ , … … … ,ܾ} be the block vertices in ܤ(ܶ) corresponding to 
the blocks of ܣ.  
Let {ܤ  } ⊂  is an non end block of  ܶ. Then {ܾܤ such that each ܣ  } ⊆ ܤ} which are vertices corresponding to the set [(ܶ)ܤ]ܸ  }. 
Since each block is complete inܤ(ܶ). Again we consider a subset {ܾ

ଵ} such that   {ܾ
ଵ} ⊂ [(ܶ)ܤ]ܸ − {ܾ  }. Suppose there consists 

at least one edge then ܸ[ܤ(ܶ)] − ൛ܾ
ଵ ∪ ܾൟ = {ܾ } where each element of ܾ is an isolates. Thenห{ܾ

ଵ ∪ ܾ}ห = ௦௦(ܶ).If  ܾߛ
ଵ =

∅,thenܸ[ܤ(ܶ)] − {ܾ  } give at least two  isolates such that |ܾ| =  .(ܶ)௦௦ߛ
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Now Suppose let  1 2 3, , ,........, nF e e e e be an edge dominating set of T  and  1 2 3, , ,......., nC c c c c  be the set of cut 

vertice sin T . Let  '
1 2 3, , ,........, nD v v v v be the minimal dominating set of  n T  corresponding to F and ' [ (G)]D n . 

If for some ic C  such that  '
ic D in  n T ,then  '

iD F c  . Otherwise 'D F . Further, let 

ܪ = , ଷݑ, ଶݑ, ଵݑ} … … … , ] }for someݑ ( )]iu V n T , '(D )H N and '[ ( )] DH V n T  . Now we consider 'H H such that 
' 'D H is the minimal strong lict dominating set of  n T . Clearly it follows that ' '

iD H b  , which gives 

( ( ))Sn ssbT T  . 

Theorem 9. For any connected (p,q) tree T , )( ( )Sn ssT T  . 

Proof.let ଵܵ be a maximum independent set of vertices in ܶ and ܵଶ ଵܵ∀ ݒ ∈ 〈ܵଶ〉 is isolates. Then (ܸ − ଵܵ) ∪ ܵଶ is a strong split 
dominating set of ܶ. Since for each vertex ݒ ∈ (ܸ − ଵܵ) ∪ ܵଶ either ݒ is an isolated vertex in < (ܸ − ଵܵ) ∪ ܵଶ > or there exists a 
vertex ݑ ∈ ଵܵ − ܵଶ and ݒ is adjacent to ݑ, (ܸ − ଵܵ) ∪ ܵଶ  is minimal. Since ଵܵ is maximum, (ܸ − ଵܵ) ∪ ܵଶ is minimum. Thus 
|(ܸ − ଵܵ) ∪ ܵଶ| = ᇱܨ ௦௦(ܶ).Letߛ = {݁ଵ,݁ଶ, ݁ଷ, … , ݁}ܧ(ܶ).In݊(ܶ),ܦᇱ  = , ଷݒ, ଶݒ, ଵݒ} … … … , } which corresponds to ∀݁ݒ ∈  .ᇱܨ
Let deg (݁),∀݁ ∈ ᇱand deg൫ܨ ݁൯ ∀ ݁ ∈ (ܶ)ܧ − ᇱsuch that deg (݁)ܨ ≥ deg ( ݁). Suppose ܦᇱᇱ = , ଷݒ, ଶݒ, ଵݒ} … … …  ᇱandܦ}ݒ,

    kN v V n G , ''
kv D  , 1 k i  . Then ܦᇱᇱ forms a ߛௌ − It follows that ''D .ݐ݁ݏ  |(ܸ − ଵܵ) ∪ ܵଶ|. Hence 

(ܶ)ௌߛ ≤  .(ܶ)௦௦ߛ
Now next theorem gives a upper bound for ߛௌ(ܶ) in terms of the edges of T .   
Theorem 10. For any (, tree T(ݍ with 3p  , ) 1(Sn T q   .  
Proof.we consider the following cases. 
Case 1: Suppose T  is a path with 3p   vertices. Then 

1
2Sn

p     
if p  is even.  

2Sn
p     

if p  is odd 

Since 
1 1

2
p q     

 and 1
2
p q     

 

Then one can easily claim that ) 1(Sn T q   . 

Case 2: Suppose T  is not a path. Then there exists at least one vertex of degree at least three. Let  1 2 3, , ,........, nA e e e e be 

the set of all end edges in G ,   1 2 3, , ,........, mB e e e e  a set of non end edges. Now we consider 

 1 1 2 3, , ,........, kB e e e e B  1,1ie B j k     have the maximum edge degree and  2 1 2 3, , ,........, pB e e e e B 

2 ,1le B l p     are the edges which are adjacent to the edges of 1B .Since  1 2( ) [ B ]E T B   is a Sn set  in ( )n T , 

then it is easy to verify that    1 2( ) [ B ] (G) 1E T B E    , which gives ) 1(Sn T q   . 

Theorem 11.For any connected (p,q) graph G , (G (G) (G)) 1Sn l    . 

Proof. Suppose ܵᇱ = , ଷݒ, ଶݒ, ଵݒ} … … … , {ݒ ⊆ (ݒ)be the set of vertices with deg (ܩ)ܸ ≥ 2,suppose exists a set ଵܵܵᇱ of vertices 
with ݀݅(ݒ,ݑ)ݐݏ ≥ ݒ,ݑ∀,3 ∈ ଵܵwhich covers all the vertices in ܩ. Then ଵܵ forms a dominating set of ܩ. Otherwise,if ݀݅ܽ݉(ݑ, (ݒ <

3,then there exists at least one vertex ݔ ∉ ଵܵ such that ܵᇱᇱ = ଵܵ ∪ ߛ form a minimal {ݔ} − ''  Hence .ܩ of ݐ݁ݏ (G)S  . Let 

    '
1 2, ,..., jC v v v V L G   be the set of vertices with  , 3dist u v  . Suppose there exists a set ' 'D C which 
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covers all the vertices in  L G . Then 'D itself is a line dominating setof ܩ. If  , 3dist u v  and   'N D V L G    , 

then  '' 'D D w  , where w  N v , 'v D  forms a minimal dominating set of  L G . Hence  ' ( )lD w G  . 

Further, let  '
1 2 3, , ,........, iF e e e e be an edge dominating set of G and  '

1 2 3, , ,......., iC c c c c be the set of cut vertice sin 

G . In (G)n , 1 1C V[ (G)]F n  such that  1 1[ C ] V[ (G)]N F n   where ' '
1 1,CF F C  form a minimal 

dominating set of (G)n . Suppose deg(v ) deg(u )i i    1 1 1 1C , u V[ (G)] Ci iv F n F       . Then 1 1CF  is a 

strong dominating set of (G)n . Hence   '' '
1 1C 1F S D w     gives (G (G) (G)) 1Sn l    . 

The following theorem relates cutvertices of tree T and )(Sn T . 

Theorem 12.For any tree ܶ with K  number of cutvertices, then ߛௌ(ܶ) ≤ ,Further equality holds if 1 .ܭ pT K  , ≥ 3. 

Proof. Let    1 2, ,..., nH v v v V T   be the set of all cutvertices in T with H K . Further, let  1 2, ,..., kE e e e be 

the set of edges which are incident with the vertices of H . Now by the definition of lict graph, suppose 

 '
1 2, ,..., ( )nD u u u E T   be the set of vertices which covers all the vertices in  n T , deg (ݑ) ≥ deg (ݑ) where 

ݑ∀ ∈ ݑ ᇱ andܦ ∈ ܸ[݊(ܶ) ᇱ forms a minimal strong lict dominating set of ܦᇱ]. Clearlyܦ− n T , which gives 'D H . 

Hence   Sn T K  . 

Theorem 13. For any non trivial (p,q) tree ܶ,every cutvertex of  n T  which is incident to end blocks is in every  Sn T set 

.Proof. Let    1 2, ,..., [ ]nC v v v V n T  be the set of all cutvertices which are incident to the end blocks. Suppose D C

be the set of cut vertices with [ ] [ ( )]N D V n T and deg (ݑ) ≥ deg (ݒ), ∀ݑ ∈ ݒ ,ܦ ∈ ܸ[݊(ܶ)  forms a strong minimal ܦ Then .ܦ−

dominating set of  n T . Suppose ܤ = ଵܤ} , ଷܤ, ଶܤ,  … … … } be the set of blocks in ܤ, n T . 'D D and '
iv D   is 

adjacent to jv B  . Then 'D  is a proper subset of cut vertices of D . Hence 'D  is in every   Sn T set  of  n T .   

In the following theorem,we establish the relation between    Sn G and  Snn G . 

Theorem 14. For any (p,q) graph G ,    Sn SnnG G  . 

Proof. Let  1 2 3, , ,........, mE e e e e and  1 2 3(G) , , ,......., nC c c c c be the edge set and cutvertexset of G . In (G)n , 

 V[ (G)] Cn E  . Now  1 1 2 3, , ,........, (G)iE e e e e E  with deg(e ) 3j  1je E  and 2 1(G) (G)E E E  . Let 

1,V V  and 2V  are the corresponding vertex set of 1,E E  and 2E in (G)n . Suppose 1 2D V  and    1 1D D V  is a 

dominating set of (G)n . Then deg(v) deg(u), v D    and V[ (G)]u n D   forms a strong dominating set of (G)n . If 

V[ (G)]n D  is connected, then D  itself is a strong non split lict dominating set. Otherwise, if V[ (G)]n D  has at least 

two components let the components be  1 2 3, , ,........, kf f f f . Suppose 2K  . Then 

 1 2 3, , ,........, V[ (G)]kf f f f n D  forms Snn set  . If 2K  , then consider V[ (G)]v n D  such that 

   V[ (G)]n D v   forms Snn set  . Hence    V[ (G)]D n D v   gives    Sn SnnG G  . 

The following theorems relates restrained lict domination number of G and  Sn G . 

Theorem 15.For any non-trivial connected (p,q) graph G with 5G C , then  
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    1Sn rnG G   .  

Proof.Since ܩ = ହ,thenܥ 5 5(C ) (C )Sn rn  . Hence ܩ ≠ ହ .Suppose ܥ '
1 2 3, , ,........, iE e e e e and 

 '
1 2 3, , ,......., jC c c c c be the set of edges  and cutvertices in G . In (G)n , ' 'V[ (G)] (G) C (G)n E  and in G ie  

incident with jC , 1 j i  forms an edge disjoint induced subgraph which is complete in (G)n , such that the number of blocks 

in '(G)n C . Let   '
1 2 3, , ,........, (G)je e e e E , are non end edges of G which forms cutvertices

 ''
1 2 3(G) , , ,......., jC c c c c  in (G)n . Let '' ''

1C C be a restrained dominating set in (G)n , such that ''
1 (G)rnC  . 

Otherwise, let ܦᇱ = , ଷݒ, ଶݒ, ଵݒ} … … … , {ݒ ⊆ )such that deg [(ܩ)݊]ܸ , ) 2,u v  '[ ( )]u V n G D   and 'v D  and D covers 

all the vertices of (G)n . Then 'D forms a minimal restrained dominating set of (G)n . Hence ' ( )rnD G .
 

letܪᇱ = , ଷݑ, ଶݑ, ଵݑ} … … … , {ݑ ⊆ {ݑ} be the set of vertices such that [(ܩ)݊]ܸ = {݁} ∈ 1 ,(ܩ)ᇱܧ ≤ ݅ ≤ ݊ where {݁} are incident 
with the vertices of ܧᇱ(ܩ). Suppose  ܦܪᇱ be the set of vertices with deg (ݓ) ≥ 3 for every ݓ ∈ [ܦ]ܰ such that ܦ =  and [(ܩ)݊]ܸ

if ∀ݒ ∈ −[(ܩ)݊]ܸ with ܦ deg( ) 3iv  . Then {ܦ} ∪ {ܦ}|  forms a strong lict dominating set. It follows that {ݒ} ∪ |{ݒ} ≤ ''
1 1C   

which gives     1Sn rnG G   or|{ܦ} ∪ |{ݒ} ≤ ' 1D  gives     1Sn rnG G   . 

The following theorem relates  Sn G with  Snsb G . 

Theorem 16. For any acyclic connected (p,q) graph G , (G) (G)Sn Snsb  . 

Proof. Suppose 1,nG K 2n  . Then  (G) 1 (G)Sn Snsb   . Now assume G  is a path nP 2n  , hence  Snsb set  consists 

of    (G) 1 (G) 1E C   elements and Sn set   consists of either 1
2
P
  or 

2
p 

  
 elements. Clearly (G) (G)Sn Snsb  .  

Further, we consider a tree which is neither a star nor a path. Assume (T) 3  , in (T)n  each block is complete and every 

cutvertex of (G)n lies on exactly two blocks which are complete. Let  1 2 3, , ..., nK v v v v be a set of cutvertices with a 

maximum degree and iv K  are incident with  ܤଵ,ܤଶ  blocks which are complete. Suppose Mܤ,……, K such that 

V[ (T)]jv n M   is adjacent to at least one vertex of M and deg(v ) deg(v )j k kv M  . Then M  is a Sn set  of T . 

But in case of  Snsb set  , let  1 2 3, , ..., pN v v v v be the set of cutvertices of (T)n ,  1 2 3, , ..., jS v v v v be the set of 

vertices lie on the corresponding blocks ܤଵ,ܤଶ,……,ܤ. Consider 1S S such that  V[ (T)]n N S J   and its induced 

graph is complete. Hence M J  which gives (T) (T)Sn Snsb  .  

By considering these cases, we have M J which gives (T) (T)Sn Snsb  . 

Corollary.For any graph ܩ with exactly one cutvertex incident with at least two blocks and each vertex of each block is adjacent to a 
cutvertex, then that cutvertexis in Sn set  of G . 

In the following result we prove the Nordhaus-Gaddum type results. 

Theorem 17.  Let G  be any (p,q) graph G . If G and its complement G  are connected, then  

(G) ( ) (P 1)Sn Sn G   
. 

2(G). ( ) (P 1)Sn Sn G   
. 
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