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ABSTRACT 
 
For an ordered set W = {w1, w2 … wk} of vertices in a connected 
graph G and a vertex v of G, the representation of v with respect to 
W is the k-vector. The set W is a one size resolving set for G if (1) 
the size of subgraph G[W] induced by W is one and (2) distinct 
vertices of G have distinct code with respect to W. The minimum 
cardinality of a one size resolving set in graph G is the one size 
resolving number, denoted by or(G). A one size resolving set of 
cardinality or(G) is called an or-set of G. We study the one size 
resolving set of certain graphs. 
 
Keywords: Resolving set, one size resolving set. 

 

1.  INTRODUCTION  

 
 An interconnection network can be 
modeled by a graph in which a processor is 
represented by a node, and a communication 
channel between two nodes is represented by 
an edge between corresponding nodes. 
Various topologies for interconnection 
networks have been proposed in the 
literature. The tree, grid (especially the 2-
dimensional grid Mn×n), hypercube, k-ary n-
cube, star graph, chordal rings, OTIS-
Network and WK recursive grid are 
examples of common interconnection 
network topologies.  

2.  AN OVERVIEW OF THE PAPER 

 
 Let G = (V, E) be a connected 
undirected graph. A vertex w of G resolves 
two vertices u and v of G if d(u, w) ≠ d(v, w) 
where d(x, y) denotes the length of a shortest 
(x, y)-path between the vertices x and y. A 
set W ⊆ V is said to be a resolving set for G, 
if every pair of vertices in G is resolved by 
some vertex in W. For an ordered set W = 
{ w1, w2 … wk} of vertices in G and a vertex 
v of G, the representation of v with respect to 
W is the k-tuple 

 
r(v/W) = (d(v, w1), d(v, w2) … d(v, wk )). 
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 The definition of a resolving set 
implies that W resolves G if every vertex has 
a distinct representation with respect to W. A 
resolving set W of minimum cardinality is a 
minimum resolving set of G, and this 
cardinality is called the resolving number of 
G, denoted by dim(G). 

 A basic problem in chemistry is to 
provide mathematical representation for a 
set of chemical compounds in a way that 
gives distinct representations to distinct 
compounds. The structure of a chemical 
compound is frequently viewed as a set of 
functional groups arrayed on a substructure. 
As described in2, the structure is a labeled 
graph where the vertex and edge labels 
specify the atom and bond types, 
respectively. Thus, a graph-theoretic 
interpretation of this problem is to find a 
resolving set of the graph. There are 
applications of resolving sets to problems of 
network discovery and verification1, pattern 
recognition and image processing, some of 
which involve the use of hierarchical data 
structures11 and arise in areas like coin 
weighing problems16, robot navigation8, 
strategies for the Master mind game5, 
geometrical routing protocols10. Further, this 
concept has wide applications in sonar and 
loran stations15, pharmaceutical chemistry4, 
Combinatorial Search and Optimization13. 

 

 The first paper on the notion of a 
resolving set were introduced by Slater with 
a different name ‘locating set’ to determine 
uniquely the  distance to an intruder in a 
network. Subsequently Harary and Melter6 
and Khuller et al.8 discovered this concept 
independently and used the term metric 
basis. They called the resolving number as 
minimum metric dimension. This concept 
was rediscovered by Chartrand et al.2 and 

also by Johnson7 of the Pharmacia Company 
while attempting to develop a capability of 
large datasets of chemical graphs. Garey and 
Johnson3 showed that determining the 
minimum metric dimension (resolving 
number) of a graph is an NP-complete 
problem. It has been proved that this 
problem is NP-hard8 for general graphs.  

 
 It is possible to define many 

resolving parameters for G by combining the 
resolving property of G with a common 
graph-theoretic property such as being 
connected, independent or acyclic. 
Saenpholphat et al.12 have introduced 
connected resolving sets. A resolving set W 
of G is connected if the subgraph G[W] 
induced by W is a nontrivial connected 
subgraph of G. The minimum cardinality of 
a connected resolving set W in a graph G is 
called the connected resolving number 
cr(G). A connected resolving set of 
cardinality cr(G) is called a cr-set of G. 
Since every connected resolving set is a 
resolving set, dim(G) ≤ cr(G) for all 
connected graphs G. Thus 1 ≤ dim(G) ≤ 
cr(G) ≤ n − 1, for every connected graph G 
of order n ≥ 3. 

 

 Kwancharone et al.9 introduced one 
size resolving set. A set W of G is a one size 
resolving set if (1) the size of subgraph 
G[W] induced by W is one and (2) distinct 
vertices of G have distinct representation 
with respect to W. The minimum cardinality 
of a one size resolving set in graph G is 
called the one size resolving number, 
denoted by or(G). A one size resolving set 
of cardinality or(G) is called an or-set of G.  

 A graph G is a series triangular 
graph if it is planar (2) every embedding of 
G in R2 (3) when│V│>3, there is a vertex v 



 Bharati Rajan, et al., J. Comp. & Math. Sci. Vol.2 (6), 798-803 (2011) 800 

Journal of Computer and Mathematical Sciences Vol. 2, Issue 6, 31 December, 2011 Pages (780-898) 

in V such that G \ v is series triangular. This 
paper introduces a new graph TB(n) and 
determines the one size resolving number for 
two different series triangular graphs. 

 
3.  A SERIES TRIANGULAR GRAPH  
    TA(N) 
 
 TA(n) is constructed by starting 
from a triangle called Major triangle            
C = xyzx and inserting one vertex at a time in 
the interior of C. The graph TA(n) is shown 
in Figure 1. 
 

 
 

Figure 1.  A series triangular graph TA(n) 
 
 

Lemma 1: No or-set exists for TA(n), n > 1. 
Proof: Let us first fix the edge e in the or-
set. 
 

Case 1: Let e be xy, yz or zx. In this case, 
there are pairs of vertices say ui for i > 2 
which are equidistant from the vertices in e. 
Case 2: Let e be xu2. Here the vertices y and 
z are equidistant from both x and u2. To 
resolve them, we need to consider one of the 
vertices y and z which results in more than 
one edge in the or-set, a contradiction. 

Case 3: Let e be uiui+1 for i > 1. In this case 
also y and z are equidistant from both ui and 
ui+1. 

Hence there is no or-set in TA(n) which 
resolves all pairs of vertices in it. □ 
 
4.  A SERIES TRIANGULAR GRAPH  
     TB(N)  
 
 The triangular graph TB(n) is 
constructed as follows: 
 
 Let C = abca be a triangle. We call 
C as the major triangle. Let d be a new 
vertex in the interior of C. Join d with a, b 
and c. Fix the edge bc. Introduce u₁ and v₁ 
in the interior of abda and acda respectively. 
Join u₁ with a, b, d and v₁ with a, d, c. The 
graph obtained is TB(1). See Figure 1(i). 
 

 
 

Figure 2. (i) TB (1) (ii) TB (2) 

 
 To construct TB(2), introduce 

vertices u₂ and v₂ in the interior of au₁ba 
and av₁ca respectively. Join u₂ with a, 
u₁ and b. Similarly, join v₂ with a, v₁ and 
c. Proceeding in this manner, we get the 
higher dimensional series triangular 
graphs TB(n). See Figure 2 for TB(2) and 
Figure 3 for TB(n). 

 Number of vertices in TB(n) is 
2(n+2) and the number of edges is    
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6(1+n). It has diameter 2 and its 
connectivity is 3. 

 

 
 

Figure 3. The series triangular graph TB(n) 
 
5.   ONE SIZE RESOLVING NUMBER  
      OF TB(N) 
 

 We call the line joining the vertices 
un, un-1 ... u₁, d, v₁, v₂ ... vn as spine of TB(n).  
 

Lemma 2: The vertices of the major triangle 
C in TB(n), n ≥ 3 do not belong to any or-set 
of TB(n). 
 

Proof: Suppose some or-set W of G contains 
the vertex a. Let e be the edge in W.  If         
e = uiui+1, then the induced edges aui and 
aui+1 would belong to W, a contradiction 
since W is a one size resolving set. If e = auj, 
for some j, then another resolving vertex uk, 
k ≠ j would contribute one more edge to W, 
again a contradiction. If e = ab, then any one 
inclusion of ui into W would yield two edges 
in W. Similar arguments apply to b and c.□ 
Theorem 1 (Upper bound): Let G = TB(n), 
n ≥ 3. Then or(G) ≤ 4 + 2 ⌊(2n–3)/5⌋. 
 
Proof: For convenience, the vertices in the 
spine of TB(n), n ≥ 3  are relabeled as v₁, v₂ 
... vn+1 = d, vn+2 ... v2n+1. See Figure 4. 

 
 

Figure 4. Labeling of TB(n) 
 
 We construct a one size resolving 
set W of cardinality 4 + 2⌊ (2n – 3) / 5⌋. We 
first fix the single edge e in W. In view of 
Lemma 2, the single edge has to be vivi+1, for 
some i. For convenience, we take e = v₂v₃. 
Then v₁ and v₄ are resolved by v₂ and v₃ but 
not the remaining vertices vi. In fact, the 
vertices vi, 5 ≤ i ≤ 2n+1 have similar 
representation with respect to {v₂, v₃}. We 
now partition the set {vi: 5 ≤ i ≤ 2n+1} as 
follows: 

{ vi : 5 ≤ i ≤ 2n + 1} = 
1

m

k
k

S
=

 
 
 
U  ∪ Sm+1 

 

where Sk = {vkj : 1 ≤ j ≤ 5}, k = 1, 2 ... m, m = 
⌊(2n–3) / 5⌋ and Sm+1 is a set of cardinality at 
most 4. Include vk₂ and vk₄ from each Sk into 
W. Clearly vertices in Sk, k = 1, 2 … m are 
resolved by vk₂ and vk₄. Note that vertices in 
Sl, l ≠ k (k = 1, 2 … m) are at a distance 2 
from vk₂ and vk₄. This explains the reason for 
appending more vertices in W. 
 

 We now claim the set W = {v₂, v₃, 
vk₂, vk₄: 1 ≤ k ≤ m} is a resolving set. 
 
Case 1: 2n – 3 ≡ 0, 1(mod 5) 
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Let x, y ∈ V \ W. If x, y ∈ Sk, for some k, 1 ≤ 
k ≤ m, then vk₂ and vk₄ would resolve x and y.  
If x ∈ Sk and y ∈ Sl, k < l, then either d(x, vk₂) 
≠ d(y, vk₂) or d(x, vk₄) ≠ d(y, vk₄).    If x = a, b 
or c and y = vi for some i, then any vertex vi₂ 
or vi₄ resolves x and y. 
 
 When 2n – 3 ≡ 0, 1(mod 5), the set 
Sm+1 will contain at most one vertex. Hence 
W is an or-set for G. 
 

 
 

Figure 5. The subgraph of TB(n) induced  
by a and the set Sk 

 
 
Case 2: 2n – 3 ≡ 2 (mod5) 
 
In this case, |Sm+1| = 2. To resolve the 
vertices in Sm+1, we need to include any one 
vertex in W from Sm+1. Thus W = {v₂, v₃, vk₂, 
vk₄, v(m+1)₂: 1 ≤ k ≤ m} is a one size resolving 
set of TB(n). 
 
Case 3: 2n-3 ≡ 3, 4 (mod5) 
In this case, W = {v₂, v₃, vk₂, vk₄, v(m+1)₂, 
v(m+1)₄}:1 ≤ k ≤ m} is a one size resolving set 
for TB(n) . □ 
 
Note: If the edge e in W is not v₂ and v₃, 
then or(TB(n)) > 4 + 2 ⌊(2n–3)/5⌋. □ 

6. CONCLUSION 
 
 In this paper, we have provided the 
bounds for one size resolving number of 
Series Triangular Graph TB(n). This 
problem for other architectures is under 
investigation. 
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