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A metro dominating set D of a graph G(V; E) is called a unique metro dominating 

set (in short an UMD-set) if |N(v) ∩ D| = 1,for each vertex v ∈ V – D.  A UMD-

set of G is called a minimal unique metro domination number of G if none of its 

proper subsets is an UMD-set for G.  The minimum cardinality of a  minimal UMD-

set of a graph G is called Unique metro domination number or Uni-

Metro domination number and is denoted by 𝛾𝜇𝛽 (G). 

Complete Graphs were studied and it was found out that 𝛾𝜇𝛽  𝐾𝑛 =

 
1, 𝑖𝑓 𝑛 = 1 𝑜𝑟 2
𝑛, 𝑜𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒

  

The study in paths Pn revealed the result, 

𝛾𝜇𝛽 (P1)=1, 𝛾𝜇𝛽 (P2)=1, 𝛾𝜇𝛽 (P3)=2 and 𝛾𝜇𝛽 (Pn)= 
𝑛+2

3
 for all n >3. 

In cycles Cn, it was proved that order of the gap between any two vertices in the 

unique metro dominating set is at most two. Using this basic result the following 

results were proved in Cycles. 

1) If D is a dominating set of Cn then  𝐷 ≥
𝑛

3
 

2) For any i, the vertices vi and vi+3 resolve the vertex set V of Cn. 

3) If D is a UMD set for Cn then the gaps between the vertices must be of 

order 2 or of order 0. 

4) For any integer k≥3, 𝛾𝜇𝛽 (C3k)=k 

5) For any integer k≥2, 𝛾𝜇𝛽 (C 3k+1)=k+1 

6) For any integer k≥2, 𝛾𝜇𝛽 (C 3k+2)=k+2 

Summarizing these, we get then theorem, 



𝛾𝜇𝛽 (Cn)= 3 𝑖𝑓 𝑛 = 3,5.  𝛾𝜇𝛽 (Cn)= 2 𝑖𝑓 𝑛 = 4.   𝛾𝜇𝛽 (Cn)=4 if n=6. 

𝛾𝜇𝛽 (Cn)= 
 
𝑛

3
 𝑖𝑓 𝑛 ≡ 0,1  𝑚𝑜𝑑3 𝑎𝑛𝑑 𝑛 ≥ 7

 
𝑛

3
 + 1 𝑖𝑓 𝑛 ≡ 2  𝑚𝑜𝑑3 𝑎𝑛𝑑 𝑛 ≥ 7

  

It is also proved that for given positive integers with 

3≤ 𝑚 ≤ 𝑛 ≤ 4𝑚, 𝑡𝑕𝑒𝑟𝑒 𝑖𝑠 𝑎 𝑔𝑟𝑎𝑝𝑕 𝐺 𝑤𝑖𝑡𝑕 𝑛 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑠𝑢𝑐𝑕 𝑡𝑕𝑎𝑡 𝛾𝜇𝛽 (G)is m. 

Cartesian product of two graphs is defined. As PnXP2 has 2n vertices a dominating 

set of PnXP2, D should satisfy, |D|≥
𝑛

2
.  In order to reduce |D| we have to increase 

the order of the gaps. Most suitable gaps are of the order 3. It is also justified that 

atleast one of {v1,1, v1,2, v2,1, v2,2} must be in D. 

Suppose v1,1 is in D1 and v1,2 is in D2 then |D1|≤ |D2|.  It is proved that D contains 

v1,1+4i, 0 ≤4i≤ n and v 2, 3+4j, 0≤ 3+4j ≤n.  Using these results the following lemmas 

are proved. 

When n = 1+4k. |D| = 
𝑛+1

2
.  When n = 4k+3, |D| = 

𝑛+1

2
.   

When n = 4k+2, |D| = 
𝑛

2
+ 1.  When n = 4k, |D| = 

𝑛

2
+ 1. 

Thus we obtain the result 𝛾(Pn X P2) =  
𝑛+2

2
 . 

For n > 4, it is proved that the vertices v 1,1, v 2,3 and v 1,5 resolve all the vertices of 

V – D. When n=4 it was found out that the vertices v1,1 and v1,3 resolve all vertices 

of V – D. 

For Unique domination 4 different cases were studied. When v 1,j and v 1, j+4 are in 

D, v 2, j+2 is also in D.  The vertices in th gap v 1, j+1, v 1, j+2 and v 1, j+2 are uniquely 

dominated.  Further v 2,1 and v 2, 2 are also uniquely dominated.   

Thus the theorem, 

𝛾𝜇𝛽 (Pn X P2) =  
𝑛+2

2
 , for any n≥4 is proved. 
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