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Abstract 

Majority vertex cover and majority edge cover are defined in this paper. Majority vertex 

covering number and majority edge covering number are found for some standard graphs. Its 

relation with other parameters is determined.  

Introduction 

A vertex and an edge are said to cover each other if they are incident. A 

vertex cover of G is a set of vertices that cover all the edges of G. The smallest 

number of edges in any vertex cover of G is called the vertex covering number 

of G and is denoted by  .0 G  A set of edges which cover all the vertices of G 

is called a edge cover of G. The smallest number of edges in any edge cover of 

G is called the edge covering number of G and is denoted by  .1 G   

1. Majority Vertex Cover  GM  

Definition 1.1. A set of vertices S which covers at least half of the edges 

is a majority vertex cover of G. The majority vertex covering number  GM  

of G is the minimum number of vertices in a majority vertex cover.  

Observation 1.2.  

1.      GGG M 00 1    
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2.    GGM 0  and there exists a graph G such that    .0 GGM    

For example,   27  CM  and   .470  C   

Majority Vertex Covering Number for some standard graphs  

Proposition 1.3. Let 2,1,1   pKG p  vertices. Then   .1 GM   

Proof. Let  u  be the full degree vertex of g. Since .
2

1

2

q
1-






 








p

pq  

Then  u  covers  1-p  edges and it covers 






2

q
 edges. Therefore  u  is a 

majority vertex cover of G. Hence   .11,1  pM K   

Proposition 1.4. For ,pPG   a path on 2p  vertices. Then 

  .
4

1





 


p
GM   

Proof. Let  pvvvv ,,,, 321   be the set of vertices of pP  with 

    11  pvdvd  and   2ivd  for all .,1 pi   Let 

 .,,,,

4

1321





  pvvvvD    

Claim: Number of edges covered by D is at least .
4

1

4 




 







 pq
 Since 

each vertex of g covers exactly two edges, number of edges covered by D is 

.
4

1
2

4
2






 







 pq
 By fact   .

24
22












 qq
 Therefore   .

4

1





 


p
DGM  

Let  GVS   be a set with cardinality .
4

1





 


p
 (i.e.), .1

4

1







 


p
S  

Number of edges covered by S is     .
2

1
4

21
4

2


















qqq

 Therefore 

  .
4

1





 


p
GM  Hence   .

4

1





 


p
GM   

Proposition 1.5. For ,pCG   cycle on 3p  vertices, then 

  .
4 





p

GM   
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Definition 1.6 [4]. A set S of vertices of G is called a majority 

neighborhood set if  uNSu  has at least 






2

q
 edges. The minimum 

cardinality of a majority neighborhood set is called the majority neighborhood 

number of G and is denoted by  .GnM   

Theorem 1.7 [4]. for a graph   .
2

,
2

min,,






















nm
GnkG Mnm   

Proposition 1.8 [4]. For any graph    ., GnGG MM    

Proposition 1.9. Let ,, nmkG   Then   .
2

,
2

min






















nm
GM   

Proof. Let G be a complete bipartite graph with     ., 21 nGVmGV   

Let D be an independent set of vertices of cardinality .
2 




m   

Case (i) Let .nm   Then mp 2  and .mnq    

Claim: D covers at least 






2

q
 edges. Number of edges covered by D is 

.
2 





m

nqD  Where .2rm   Then .
2





q

nrqD  When .12  rm  Then 

  .
22

1
1













 


q
n

m
nrnqD   

Therefore,  1
22












 qm
n  

Therefore number of edges covered by D is .
2 





q

 Hence 

  .
2

,
2

min




















nm

DGM   

Case (ii) Let .nm   Without loss of generality, assume that .nm    

Let    .,,, 1

2

321 GVuuuuS m 





  Now, number of edges in  SN  is  













22

nmm
n  by (1).  
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Therefore number of edges covered by S is .
2 





q

  

Hence   .
2

,
2

min
2 


























nmm

SGM  By theorem 1.7 and 

proposition 1.8.  

Since    GnG MM   and   .
2

,
2

min




















nm

GnM   

Proposition 1.10. Let 5,  pWG p  be a wheel graph with p vertices. 

Then   .1 GM   

Proof. Let    1321 ,,,,,  pvvvvuGV   be the vertices of G and  u  be 

the full degree vertex of .pW  Then  u  covers  1p  edges. Since 

.
2

1
2

2
22

qq
ppq 


  Hence  u  covers 

2

q
 edges. This implies that 

 u  is a majority vertex cover of G. Hence   .1 GM   

Proposition 1.11. Let G be a regular bipartite graph with p vertices. 

Then   .
4 





p

GM   

Proof. Let G be a regular bipartite graph with bipartition     ., 21 GVGV   

Then     .21 nGVGV   Now, np 2  and .nkq   Let S be an 

independent set of vertices of cardinality .
4 




 p
 Then S covers 







4

p
k  edges.  

Claim: Number of edges covered by S is .
24 











qp

kqs   



















22

2

4

n
k

n
k

p
k  and .

22 










 nkq
 If ,2mn   then km

n
k 







2

 and 

km
nk








2

  

(i.e.),  1
24












 q
km

p
k   
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If ,12  mn  then   .1
2

kmkmk
n

k 





   

Therefore  2
24

kmk
n

k
p

k 











   

And  .2
2

2

22
kmk

kmknkq







 













  Therefore  
















1if

1if

2 kkmk

kkmknk
 

In both cases, .
2224 






















 qnkn
k

p
k  Then number of edges 

covered by S is .
2 





q

 This implies that S is a majority vertex cover of G. 

 






4

p
SGM  

Let  GVD   with .
4 





p

D  Therefore .1
4








p

D  Suppose 

.2mn   Then number of edges covered by 

kkmk
p

k
p

kD 












 






4

1
4

 by the result (1) and 

.
22

mk
nkq













  Therefore number of edges covered by D is .
2

mk
q







  

Suppose .12  mn  Then number of edges covered by 

mkkkkmk
p

k
p

kD 












 






4

1
4

 by the result (2) and 

kmk
nkq














24

 if 1k  by the result (3). That is, 

  .
2

1
4 










 q
kmkmk

q
k  Therefore the number of edges covered by 

D is .
2 





q

 Hence   .
4 





p

GM  Thus,   .
4 





p

GM   

Proposition 1.12. For a double star   .1,,  srMsr DD   

Proof. Let u and v be the canters of G with sr,  pendent vertices 
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respectively in its neighborhood. Now, 2 srP  and 

  1;1  rudsrq  and   .1 svd  Without loss of generality, assume 

that   .1 svd  Then  u  covers at least  1r  edges. Since 












 








2

1,
2

1

2

q
r

srq
 or .

2 





q

s  i.e., .
4 





p

r  Then .
4

1






q

r  In 

both cases,  u  covers at least  






2

1
q

r  edges.  u  is a majority vertex 

cover of G. Hence   .1 GM  

2. Majority Edge Cover 

Definition 2.1. Let G be a graph with p vertices and q edges. A set of 

edges of S of  GE  which covers at least half of the vertices of G is a majority 

edge cover of a graph G. A majority edge covering number  GM1  of G is the 

minimum number of edges in a majority edge cover.  

Remark 2.2. If S is a majority edge cover of a graph G, then every 

superset SS   is also a majority edge cover of a set.  

Observation 2.3. 

1. For any graph ,,1 pKG   with 2p  vertices,  





 


2

2
1

p
GM   

2. Let G be a regular bipartite graph with p vertices. Then  






41
p

GM   

3. For a path, cycle, complete graph, wheel, fan with p vertices, Then 

  .
21 





p

GM   

Theorem 2.4. For any graph G with p vertices,   ,
2

2

4 1 




 







 p
G

p
M  

the bounds is sharp.  

Example 2.5.  

1. Let   .
4

, 1 





p

GCG Mp   
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2. Let 2,1,1   pKG p  vertices. Then   .
2

2





 


p
GM   

3. Let srDG ,  be a double star, Then  






41
p

GM  but 

  .
41 





p

GM   

Hence   .
2

2

4 1 




 







 p
G

p
M   

Remark 2.6. If the graph is connected with only 42  p  vertices then 

  .1 GM   

Proposition 2.7. Let  GM  be the majority vertex covering number of G.  

Then  

   .1 GG MM   

Proof. Each edge covers exactly two vertices only. But each vertices 

covers two or more edges.  

Case (i) Suppose the vertex covers exactly two edges then 

   .1 GG MM    

Case (ii) Suppose the vertex covers more than two edges then 

   .1 GG MM    

Remark 2.7. Let G be a disconnected graph with p vertices and 






4

p
q  

edges. Then we can define majority edge cover for any graph.  

3. Relationship between    GG MM  ,  and  GM1  

Proposition 3.1. Let  G1  and  GM  be the edge cover and majority 

edge cover respectively. Then    .1 GG M   

Proof. Since every edge cover exactly two vertices. Then edge cover is 

always greater than the majority edge cover of a graph G.  

Proposition 3.2. For a connected graph G. Then    .GG MM    
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Proof. Since every majority vertex cover is a majority dominating set, its 

number satisfies the inequality.  

Proposition 3.3. Let    GG MM  ,  and  GM1  be the majority 

dominating set, majority vertex and majority edge cover respectively.  

Then  

     .1 GGG MMM   

Proof. Since by the above Proposition we get the result 

     1GG MM    

Since any vertex may be cover one or more edges of a graph but every 

edge cover exactly two vertices only.  

Then  

     21 GG MM   

From (1) and (2) we get  

     .1 GGG MMM   
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