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ABSTRACT 

In Graph theory, a dominating set for a graph 𝐺 is a subset S of its vertices such that every vertex in 𝑉 − 𝑆 
is adjacent to atleast one vertex in 𝑆. The minimum cardinality of a dominating set is called the domination 

number and is denoted by (𝐺). A dominating set 𝑆 of a graph 𝐺 is said to be a complementary 3- 

dominating set of G if for every vertex in 𝑆 has atleast three neighbors in 𝑉 − 𝑆. The minimum cardinality of 

a complementary 3-dominating set is the complementary 3-domination number 𝛾′ of a graph 𝐺. In this paper 

we determine complementary 3-domination number for some standard graphs and obtain some results 
concerning this parameter. 
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1. Introduction: 
By a graph we mean a simple, connected, finite 

and undirected graph G = (V,E) where V is the 
vertex set whose elements are vertices or nodes 
and E is the edge set. Unless otherwise stated the 

graph G with |𝑉| = 𝑛 𝑎𝑛𝑑 |𝐸| = 𝑞. Degree of a 

vertex 𝑣 is denoted by (𝑣). Let ∆(𝐺) and 𝛿(𝐺) 
denotes the maximum and minimum degree of a 
graph respectively. We denote a complete graph 

on 𝑛 vertices by 𝐾𝑛. A bipartite graph G = (𝑉, 𝐸) 

with partition 𝑉 = (𝑉1, 𝑉2) is said to be a complete 
bipartite graph if every vertex in 𝑉1 connected to 

every vertex of 𝑉2. A gear graph 𝐺, is a wheel 

graph with a graph vertex added between each 
pair of adjacent graph vertices of the outer cycle. 

A Fan graph 𝐹𝑚, is defined as the graph join 
𝐾̅𝑚  + 𝑃𝑛, where 𝐾̅𝑚  is the empty graph on 𝑚 

Example: 1.2 

 

For the above example the dominating set is 

{𝑣1, 𝑣7} and the complementary 3-dominating set 

is {𝑣1, 𝑣2, 𝒗𝟑} and hence 𝛾′ (𝐺) = 3 

𝟐. 𝜸′ number for some standard graphs 

1. For  any  complete  graph  of  order  𝑛 ≥ 4 
𝛾′ (𝐾𝑛) = 1 

nodes and 𝑃𝑛 is the path graph on 𝑛 nodes. The 
𝒏 − 𝑩𝒂𝒓𝒃𝒆𝒍𝒍 graph is the simple graph obtained 

3 

2. For any complete bipartite graph 𝐾𝑚,𝑛 with 
𝑚 ≥ 2, 𝑛 ≥ 3 𝛾′ (𝐾 ) = 

by connecting two copies of a complete graph 𝐾𝑛 

by a bridge. A graph G is connected if any two 
vertices of G are connected by a path. The 

3 
2 𝑖𝑓 𝑚 = 2, 𝑛 = 3 𝑎𝑛𝑑 𝑚 ≥ 4, 𝑛 ≥ 4 

{ 
3 𝑖𝑓 𝑚 = 𝑛 = 3 𝑎𝑛𝑑 𝑚 = 3, 𝑚 = 4 

𝑚,𝑛 

complement 𝐺̅ of G is the graph with vertex set V 

in which two vertices are connected if and only if 

3. For any wheel graph of order 𝑛 ≥ 4, 𝛾′ (𝑊𝑛) = 
1 

they are not adjacent in G. A star graph 𝑲 𝟏,𝒏 is a 4. For any Friendship graph 𝐹𝑛, 𝛾′ (𝐺) = 1 where 

tree on 𝑛 vertices with one vertex having vertex 

degree 𝑛 − 1 and the other 𝑛 − 1 having vertex 
degree one. The friendship graph 𝑭𝒏 can be 

𝑛 ≥ 5 
5. For  any  prism  graph  𝐶𝐿𝑝  of  order  𝑝 ≥ 

6, 𝛾′ (𝐶𝐿𝑝) = { 
 − 1 𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑜𝑑𝑑 

}
 

constructed by joining ′ copies of the cycle 3 𝑛 − 2 𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 
′𝑛 

graph 𝐶3 with a common vertex which becomes a 
universal vertex for the graph. A wheel graph 

𝑾𝒏 is a graph formed by connecting a single 
universal vertex to all vertices of a cycle. A graph 
𝐶(1) is obtained by attaching a path 𝑃2 to any 

where 𝑝 = 2𝑛, 𝑛 ≥ 3 

6. For any gear graph of order 𝑝 ≥ 7, 𝛾′ (𝐺𝑝) = 𝑛 
where 𝑝 = 2𝑛 + 1, 𝑛 ≥ 3 
7. For any star graph 𝐾1,𝑛  of order 𝑛 ≥ 

3, 𝛾′ (𝐾 ) = 1 ′ 

vertex of degree 𝐶𝑚. 𝐶𝑚 + 𝑒 is a graph obtained 

by adding an edge into a cycle 𝐶𝑚. 𝐶(𝑃𝑛) is a 

graph obtained by attaching a path 𝑃𝑛 to any 

vertex of 𝐶𝑚. A Nordhaus Gaddum type result is 

a lower and upper bound on the sum or product of 
a parameter of a graph and its complement. A 
subset S of V is called a dominating set of G if 
every vertex In V-S is adjacent to atleast one 

vertex in S. The domination number (𝐺) is the 
minimum cardinality of a dominating set. In this 
paper we introduce the concept of complementary 
3-domination number and we present some basic 
theorems related to this parameter. 

Definition:1.1 A dominating set S in a graph G is 

said to be a complementary 3-dominating set of G 

if any vertex in S has atleast three neighbours in 

V-S.  The  complentary  3-domination  number 

𝛾′ (𝐺) of a graph G is the minimum cardinality of 

a complementary 3-dominating set. 

8. For a Petersen graph G, 𝛾3(𝐺) = 3 

Observation:2.1 Illustrative example for which 
domination number equals the complementary 3- 

dominaion number. 
 

Graph for which 𝛾′ (𝐺) = (𝐺) 
For the figure:2, 𝑆 = {𝑣3𝑣7} forms 𝛾′ − 𝑠𝑒𝑡 and 
hence 𝛾′ (𝐺) = 𝛾(𝐺) = 3 

 
Observation: 2.2 The complement of a 
complementary 3-dominating set need not be a 

complementary 3-dominating set. 
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Example for which complement of 𝛾′ − 𝑠𝑒𝑡 need 

not be a 𝛾′ − 𝑠𝑒𝑡. 

Observation: 2.3 Every complementary 3- 

dominating set is a dominating set but the 

converse need not be true. 

Consider 𝐶4 + 𝑒. Let {𝑣1, 𝑣2, 𝑣3, 𝑣4} be the 

vertices of 𝐶4 + 𝑒. Now the set 𝑆 = {𝑣2} is the 

complementary 3-dominating set and dominating 
set. 

Consider 𝐶5. Let {𝑣1, 𝑣2, 𝑣3, 𝑣4, 𝑣5} be the vertices 

of 𝐶5. Now thw set 𝑆 = {𝑣3, 𝑣5} for the 
dominating set but not 𝛾′ − 𝑠𝑒𝑡. 

Observation: 2.4 Let G be a connected graph and 

h be a spanning subgraph of G. H has 𝛾′ − 𝑠𝑒𝑡 
In figure:3 the set 𝑆 = {𝑣 , 𝑣 } forms a 𝛾′ − 𝑠𝑒𝑡 then 𝛾′ (𝐺) ≤ 𝛾′ (𝐻) and the bound is sharp. 

4 6 3 3 3 

and hence 𝛾′ (𝐺) = 2 but not a complementary 3- 

dominating set. 

 

Fig:4 Ggraphs for which 𝛾′ (𝐺) ≤ 𝛾′ (𝐻) 
3 3 

 

In the above figure, Let the set 𝑆 = {𝑣1} forms 
𝛾′ − 𝑠𝑒𝑡 and hence 𝛾′ (𝐺) = 1. Let 𝐻1 𝑎𝑛𝑑 𝐻2 be In the above figure, {𝑣1, 𝑣5} forms a dominating 

3 3 

the spanning subgraphs of 𝐶6. Now 𝑆1 = {𝑣1, 𝑣5} 
forms 𝛾′ − 𝑠𝑒𝑡 and hence 𝛾′ (𝐻1) = 2. Let 𝑆2 = 

set, {𝑣1, 𝑣3, 𝑣4,} forms a connected dominating set 
and {𝑣1, 𝑣2, 𝑣3, 𝑣4, 𝑣5, 𝑣6} forms a cpmplementary 

3 3 

{𝑣1, 𝑣2, 𝑣3, 𝑣4, 𝑣5, 𝑣6, 𝑣7, } forms 𝛾′ − 𝑠𝑒𝑡 and 3-dominating set and hence 
hence 𝛾′ (𝐻2) = 7. Therefore 𝛾′ (𝐺) ≤ 𝛾′ (𝐻). 

3 3 3 

Remark: 2.5 For 𝐶4 + 𝑒 with 

vertices { , 𝑣 , 𝑣 , 𝑣 } with 𝑒 ∈ 𝑣 𝑣 , {𝑣 } forms 

Theorem:2.7  If G is any connected graph then 
1 ≤ 𝛾′ (𝐺) ≤ 𝑛 

1 2 3  4 1 3 1 3 𝛾′ − 𝑠𝑒𝑡 and hence 𝛾′ (𝐺) = 1. Let 𝐻 ≅ 𝐶4 be a Proof:  If G is any non-trivial connected graph 
3 3 

spanning  subgraph  of  𝐶4 + 𝑒,  which  implies 
𝛾′ (𝐻) = 4 and hence 𝛾′ (𝐺) < 𝛾′ (𝐻). Let 𝑃 be 

containing degree ∆(𝐺) = 𝑛 − 1 or graphs with 
𝑑𝑖𝑎𝑚 = 𝑟𝑎𝑑 = 1,  then 𝛾′ (𝐺) = 1, the lower 

3 3 3 𝑛 3 
the spanning subgraph of 𝐶𝑛 which implies bounds holds. Let ∆(𝐺)𝛾 ′<(𝐶𝑛𝑛)−≤1.𝛾F′  (o𝑃r𝑛a) g=ra𝑛p.h not 

3 3 

 
Observation: 2.6 For any connected graph G, 

𝛾(𝐺) ≤ 𝛾𝑐(𝐺) ≤ 𝛾′ (𝐺) 

 
 
 
 
 
 
 
 
 
 

Fig:5 Graph for which 𝛾(𝐺) ≤ 𝛾𝑐(𝐺) ≤ 𝛾′ (𝐺) 

having two or more vertices of degree two 

continuously then 1 < 𝛾1(𝐺) < 𝑛. Let S be the 

dominating set of G. For some vertex 𝑢 ∈ S, 

(𝑢) = 1 𝑜𝑟 2 then S is not a complementary 

Theorem: 2.8 For any connected graph G of 

order 𝑛 ≥ 4, every 𝛾′ (𝐺) − dominating set of G 
contains its support vertices. 

Proof: Let G be a connected graph of order 𝑛 ≥ 4 
and S be a 𝛾′ − dominating set of G. Let 𝑢 be a 
support vertex of G. Then there exists a pendant 

vertex 𝑣 which is adjacent to 𝑢 in G. 

Suppose 𝑢 does not belongs to S. Then 𝑣 is not 

dominated by any vertex in S implies 𝑣 ∈ 𝑆. But 
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deg(𝑣) = 1 shows that S is not a 𝛾′ − dominating 

set of G, which is a contradiction. Hence, 𝑢 ∈ 𝑆. 

Theorem: 2.9 If G is a graph without isolated 

vertices 𝑑𝑒(𝐺) ≥ 3 and S is a minimal 

𝑢4 which implies 𝐺 ≅ 𝐺1. Suppose if 𝑧 is adjacent 
to 𝑢2 and 𝑢4 then 𝑢2 is non adjacent to 𝑢4and so 

𝑢2 is adjacent to 𝑢3 or 𝑢5. If 𝑢2 is adjacent to 𝑢3, 
then {𝑦, 𝑢2} is not a complementary 3-dominating 
set. Suppose if 𝑢 is adja𝛾c′e−nt dto m𝑢in,aatnindgssientcoef𝐺Gisthen 𝑉(𝐺) − 

2 3 5 

Proof: Let G be a graph without isolated vertices cubic, 𝑢3 is adjacent to 𝑢4and 𝑢5which implies 

with ∆(𝐺) ≥ 3 and S be a minimal 𝐺 ≅ 𝐺2. 𝛾′ -dominating set of G. Let 𝑢 ∈ (𝐺). 
To prove:  𝑢 is dominated by some vertex in 

𝑉(𝐺) − 𝑆 
Suppose   is not dominated by any vertex in 

𝑉(𝐺) − 𝑆. Since G has no isolated vertices and S 

is a 𝛾′ − dominating set of G, each vertex in 

(𝐺) − 𝑆 has atleast three neighbours in 𝑆 − {𝑢}. 
This contradicts the fact that S is a minimal 
dominating set of G. 

Note:  2.10   If  G  is  connected  graph  with 
𝑑𝑒(𝐺) ≥ 3 and S is a 𝛾′ − dominating set of G 

then the complement 𝑉 − 𝑆 need not be a 𝛾′ − 
dominating set. 

Theorem: 2.11 For any connected cubic graph of 

Suppose 𝑧 is non adjacent to 𝑢1then with no loss 
of generality, let (𝑧) = {𝑢2, 𝑢3, 𝑢4}. Then 𝑢2is 

adjacent to 𝑢1or 𝑢3or 𝑢5or 𝑢4. If 𝑢2is adjacent to 

𝑢3then {𝑢2, 𝑦} is not a complementary 3- 
dominating set. Suppose if 𝑢2is adjacent to 𝑢1and 

since G is cubic, 𝑢5is adjacent to 𝑢4and 𝑢3and so 
{𝑥, 𝑢4} is not a complementary 3-dominating set. 

If 𝑢2is adjacent to 𝑢4, then 𝑢5adjacent to 𝑢1and 
𝑢3and so {𝑧, 𝑢1} is not a complementary 3- 
dominating set. Suppose if 𝑢2adjacent to 𝑢5, then 

𝑢4is adjacent to 𝑢5then {𝑥, 𝑢4} is not a 
complementary 3-dominating set. If 𝑢4adjacent to 

𝑢3then 𝑢5adjacent to 𝑢1and hence {𝑢3, 𝑢5} is not a 
complementary 3-dominating set. If 

order 8 𝛾′ (𝐺) = 𝜒(𝐺) = 3 if and only if 𝐺 ≅ 
𝐺1 𝑜𝑟 𝐺2. 

𝑢1adjacent to 𝑢4 
implies 𝐺 ≅ 𝐺1. 

then  3 adjacent  to  𝑢5 which 

 
 

 

Proof: If 𝐺 ≅ 𝐺1 𝑜𝑟 𝐺2 then obviously 𝛾′ (𝐺) = 
(𝐺) = 3. Conversely let us assume that 𝛾′ (𝐺) = 
(𝐺) = 3. Let us assume that 𝑆 = {𝑥, 𝑦, 𝑧} be a 

minimum complementary 3-dominating set of 

𝐺 and 𝑉 − 𝑆 = {𝑢1, 𝑢2, 𝑢3, 𝑢4, 𝑢5}. Clearly < 𝑆 > 
is not equal to 𝐾3. Therefore we consider three 
cases. 

Case: (1)  <S>=̅𝐾̅3̅ 
With no loss of generality, let (𝑥) = 
{𝑢1, 𝑢2, 𝑢3}. Then atleast one of the vertices of 

(𝑥) = {𝑢1, 𝑢2, 𝑢3} is adjacent to 𝑦. 

Subcase:(i) One vertex of 𝑁(𝑥) adjacent to 𝑦, 

say 𝑢1. 

For this case 𝑢4 and 𝑢5 are adjacent to 𝑦. 

Suppose now 𝑧 is adjacent or non adjacent 
to 𝑢1. 
Suppose if 𝑧 is adjacent to 𝑢1 then 𝑧 is adjacent to 
𝑢2 and 𝑢3 ( or equivalently 𝑢4and 𝑢5) or 𝑢2 (or 

equivalently 𝑢3) and 𝑢4 (or equivalently 𝑢5). If 𝑧 
is adjacent to 𝑢2 and 𝑢3, then 𝑢2 is non adjacent to 
𝑢3. Therefore 𝑢2must be adjacent to 𝑢4  (or 

equivalently 𝑢5) and then 𝑢5 is adjacent to 𝑢3 and 

Subcase:(ii) Two vertices if 𝑁(𝑧) is adjacent to 

𝑦, say 𝑢1and 𝑢2 
For this case, let us assume that 𝑦 is adjacent to 

𝑢4. Now 𝑧 ix adjacent to 𝑢1 (or equivalently 𝑢2) 
or non adjacent to 𝑢1 (or equivalently 𝑢2). 
If 𝑧 is adjacent to 𝑢1, then 𝑢2is adjacent to 𝑢3 (or 
equivalently 𝑢5) or 𝑧 or 𝑢4. If 𝑢2is adjacent to 

𝑢3then 𝑧 is non adjacent to 𝑢3and 𝑢4. Also 𝑧 is 
non adjacent to 𝑢3and 𝑢5. If 𝑧 adjacent to 𝑢4and 

𝑢5 then 𝑢5adjacent to 𝑢4and 𝑢3and so 𝑆 = {𝑥, 𝑢4} 
is not a complementary 3-dominating set. If 
𝑢2adjacent to 𝑧 and since 𝐺 is cubic, 𝑧 is non 

adjacent to 𝑢4 (or equivqlently 𝑢3). Therefore 

𝑧 must be adjacent to 𝑢5. Now 𝑢5adjacent to 

𝑢3and 𝑢4and then 𝑢3adjacent to 𝑢4which implies 

𝐺 ≅ 𝐺2. 

Suppose if 𝑢2adjacent to 𝑢5, then 𝑧 adjacent to 
𝑢3and 𝑢4or 𝑢5and 𝑢3 (or equivalently 𝑢5and 𝑢4). 

If 𝑧 adjacent to 𝑢4and 𝑢3  then 𝑢5adjacent to 
𝑢4and 𝑢3and so {𝑥, 𝑢4} is not a complementary 3- 
dominating set. If 𝑧 adjacent to 𝑢3and 𝑢5then 

𝑢4adjacent to 𝑢3and 𝑢5which implies 𝐺 ≅ 𝐺2. 
Suppose if 𝑧 is non adjacent to 𝑢1then let us 

assume that 𝑧 be adjacent to 𝑢4or 𝑢3and 𝑢5. Now 

𝑢5adjacent to 𝑢3and 𝑢4or 𝑢1and 𝑢2or 𝑢1and 𝑢4 

(or equivalently 𝑢2and 𝑢3). If 𝑢5adjacent to 𝑢3and 
𝑢4then 𝑢1adjacent to 𝑢2and so {𝑢2, 𝑥} is not a 
complementary 3-dominating set. If 𝑢5adjacent to 

𝑢1and 𝑢4then 𝑢2adjacent to 𝑢3, if 𝑢5adjacent to 

𝑢1and 𝑢2then 𝑢3adjacent to 𝑢4which implies 𝐺 ≅ 
𝐺1. 
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Subcase:(iii) All the vertices of 𝑁(𝑥) are adjacent 

to 𝑦, say 𝑢1, 𝑢2, 𝑢3 
For this case, 𝑢2adjacent to 𝑢1 (or equivalently 

𝑢3) or 𝑧 (or equivalently 𝑢4or 𝑢5). Since 𝐺 is 

cubic, 𝑢2will not be adjacent to 𝑢1 (or 
equivalently 𝑢3). Therefore 𝑢2must be adjacent to 

𝑧, then 𝑧 adjacent to 𝑢1and 𝑢2or 𝑢4and 𝑢5. Since 

G is cubic, 𝑧 will not be adjacent to 𝑢1and also 𝑧 
will not be adjacent to 𝑢1and 𝑢5. Therefore 𝑧 must 

adjacent to 𝑢4and 𝑢5. Suppose if 𝑧 adjacent to 

𝑢4and 𝑢5, then 𝑢1will not be adjacent to 𝑢3. 
Therefore 𝑢1must be adjacent to 𝑢4 (or 
equivalently 𝑢5) and so 𝑢5adjacent to 𝑢3and 
𝑢4which implies 𝐺 ≅ 𝐺1. 

𝑢5 adjacent to 𝑢4then for 𝑆 = {𝑦, 𝑢2, 𝑢5} and so < 
𝑆 >= 𝐾̅3  which will fall under the case (1). 
Suppose if 𝑢2adjacent to 𝑧, 𝑢3and 𝑢4then 𝑢5is 
adjacent or non adjacent to 𝑧. If 𝑢5adjacent to z, 

then for 𝑆 = {𝑦, 𝑢2, 𝑢5}, < 𝑆 >= 𝐾̅3  which will 
come under the case (1). If 𝑢5 non adjacent to 𝑧, 
then 𝑢5adjacent to three of {𝑥, 𝑢1, 𝑢3, 𝑢4}. Let us 
assume that 𝑢5adjacent to 𝑥, 𝑢1and 𝑢3. Hence 𝑆 = 
{𝑦, 𝑢2, 𝑢5} and so < 𝑆 >= 𝐾̅3  which will come 
under the case (1). Therefore 𝛾′ (𝐺) = (𝐺) = 3 
if and only if 𝐺 ≅ 𝐺1 𝑜𝑟 𝐺2. 

Conclusion: In this paper we successfully 

described the complementary 3-domination 

number of some graphs, bounds and 𝛾′ number 

Case:(2) < 𝑆 >= 𝑃1 ∪ 𝑃2 
Let 𝑥𝑦 be an edge. With no loss of generality, let 
us assume that 𝑥 be adjacent to 𝑢1and 𝑢3. Now 𝑧 
adjacent to 𝑢1and 𝑢2and adjacent to 𝑢3or 𝑢4or 𝑧 
adjacent to 𝑢1 ( or equivalently 𝑢2) and adjacent 
to any two of {𝑢3, 𝑢4, 𝑢5}. 
Suppose  if  𝑧  adjacent  to  𝑢1, 𝑢2, 𝑢3,  then 
𝑢4adjacent to 𝑢1 (or equivalently 𝑢2) or not 

adjacent to 𝑢1 (or equivalently to 𝑢2). If 𝑢4not 
adjacent to 𝑢1  ( or equivalent to 𝑢2u2) then 
𝑢4adjacent to 𝑢3, z and 𝑢5and so 𝑆 = {𝑥, 𝑧, 𝑢4} 

such that < 𝑆 >= ̅𝐾̅3̅ which will fall under the 
case (1). If 𝑢4adjacent to 𝑢1then 𝑢5is adjacent or 
non adjacent to to 𝑢4, If 𝑢5non adjacent to 𝑢4, 
then 𝑢5 adjacent  to 𝑢2, 𝑢3and  y and  so 𝑆 = 
{𝑢1, 𝑢5} which is not a complementary 3- 
dominating set. If 𝑢5adjacent to 𝑢4then 𝑆 = 
{𝑥, 𝑧, 𝑢5} and so < 𝑆 >= ̅𝐾̅3̅̅which will fall under 
the case (1). 
If 𝑧 is adjacent to 𝑢1, 𝑢2and 𝑢3then 𝑢5is adjacent 
or non adjacent to 𝑢1. If 𝑢5adjacent to 𝑢1then for 

𝑆 = {𝑥, 𝑧, 𝑢5} and so <S>= ̅𝐾̅3̅ which will come 

under the case (1). If 𝑢5adjacent to 𝑢1 then 

𝑢5adjacent to any three of {𝑦, 𝑢2, 𝑢3, 𝑢4}. Let 
𝑢5adjacent  to  𝑢3, 𝑢4and  𝑦.  Hence  for  𝑆 = 
{𝑥, 𝑧, 𝑢5} and so <S>=𝐾̅3  which will fall under the 
case (1). 

Case:(3) < 𝑆 >= 𝑃3 
Let us assume that 𝑦 adjacent to 𝑥 and 𝑧. Then 

with no loss of generality, let 𝑦 adjacent to 𝑢1. 

Now 𝑢2adjacent to 𝑥, and one of {𝑢3, 𝑢4, 𝑢5} or 

𝑧 and two of {𝑢3, 𝑢4, 𝑢5}. Supposs if 𝑢2adjacent 
to 𝑥, 𝑧 and 𝑢3, then 𝑢4adjacent or non adjacent to 

𝑧 (or equivalently 𝑥). If 𝑢4non adjacent to 𝑧, then 

𝑢4adjacent to 𝑢1, 𝑢5 and 𝑢3and so S={y, 𝑢2, 𝑢4} 

such that < 𝑆 >= 𝐾̅3  which will fall under the 
case (1). If 𝑢4adjacent to 𝑧, then 𝑢5adjacent or 

non adjacent to 𝑢4. If 𝑢5 non adjacent to 𝑢4then 
𝑢5adjacent to 𝑥, 𝑢1and 𝑢3and hence 𝑆 = {𝑧, 𝑢5} is 
not a complementary 3-dominating set. If 

for cubic gaphs. 
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