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Abstract 

For a connected graph 𝐺, an injective function 𝑓: 𝑉(𝐺) → ℕ such that for every distinct vertices 
𝑝 and 𝑞 of 𝐺, 𝑑(𝑝, 𝑞) + |𝑓(𝑝) − 𝑓(𝑞)| ≥ 1 + 𝑑𝑖𝑎𝑚(𝐺) is called a radio labeling of 𝐺. The radio 
number of 𝑓, 𝑟𝑛(𝑓) is the highest number assigned to any vertex of 𝐺. The radio number of 𝐺, 
𝑟𝑛(𝐺) is the minimum value of 𝑟𝑛(𝑓) taken over all radio labeling f of 𝐺. The radio number for 
Mycielskian graph of Path graph(𝑃𝑛), Mycielskian graph of Cycle graph(𝐶𝑛) and Mycielskian 
graph of Star graph (𝐾1,𝑛) are obtained. 
 
Math. Subject Classification: 05C78, 05C12, 05C76, 05C38. 
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Introduction 
In this paper we consider finite, simple and connected graphs. The graph 𝐺 has vertex set 𝑉(𝐺) 
and Edge set 𝐸(𝐺). Cardinality of vertex set is number vertices in 𝐺 and Cardinality of Edge set 
is number of edges in 𝐺. The idea of channel assignment problem by Hale’s [6] in 1980, is an 
inspiration to introduce the radio labeling in 2001 and Chartrand et al [4] defined the concept 
of radio labeling. If we are given a set of radio stations, the aim of this problem was to assign a 
channel or frequencies (Natural numbers) to each station (or transmitters) without 
interference of their signals. This was crucial task in wireless networks, as the interference level 
is intricately linked to the transmitter’s geographical position. The major interference occur 
when the stations are very nearer, minor interference occur when stations are little far away 
and there is no interference occur when stations far away. The interference was depends on 
geographical distance. To formulate this problem the researchers have developed a graph. The 
object of radio labeling is to find valid label and minimized the range of the channels without 
interference [3,5,7]. The radio labeling of different graphs are discussed in [1,3,8,11]. 
In [2,9,10], Jan mycielski introduced an interesting construction that transforms again graph 
into a new large one, prescribing its triangle-free property. For a graph 𝐺 , Let 𝑉(𝐺) , 𝐸(𝐺) 
denoted the vertex set and edge set of 𝐺 respectively. The open neighborhood 𝑁(𝑢) of a point 
𝑢 in 𝑉(𝐺) is the set of points adjacent to 𝑢. 𝑁(𝑢) = {𝑣/𝑢𝑣 ∈ 𝐸(𝐺); ∀𝑣 ∈ 𝑉(𝐺)} . For each 𝑢𝑖 ∈
𝑉(𝐺), a new point 𝑢𝑖

′ is introduced and the resulting set of points is 𝑉1(𝐺). Mycielskian graph 
𝜇(𝐺) of graph 𝐺 is defined as the graph having point set 𝑉(𝐺) ∪ 𝑉1(𝐺) ∪ 𝑢 and edge set of 𝜇(𝐺) 
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is edge of graph 𝐺  with every vertex 𝑣𝑖
′  of 𝑉1(𝐺)  is adjacent to every element of open 

neighborhood 𝑁(𝑣𝑖)  and 𝑥  is adjacent to every element of 𝑉1(𝐺)  i.e edge set is 𝐸(𝐺) ∪
{𝑢𝑖𝑢𝑗

′/𝑢𝑖𝑢𝑗 ∈ 𝐸(𝐺)} ∪ {𝑢𝑢𝑗
′: ∀𝑢𝑗

′ ∈ 𝑉1(𝐺), ∀𝑗} 

In this paper we deals with radio labeling of mycielskian graph of paths, cycles and star graphs. 
And also, the radio number of these graphs has been obtained. Throughout this paper we 
consider simple, finite and connected graphs. 

Main Results 
Theorem 1. Diameter of every mycielskian graph of path and cycle is less than are equal to 4. 
Theorem 2.  Diameter of every mycielskian graph of star graphs (𝐾1,𝑛) is always 2. 
Theorem 3.  The Mycielskian graph of Path graph 𝑃𝑛 (Path of n number of vertices) 𝑛 ≥ 8 admits 
the radio labeling with radio number is 4𝑛 + 2. 
Proof. The vertices of 𝜇(𝑃𝑛), 𝑛 ≥ 8  are labeled as we see in figure 1. We know that 
𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) = 4,   𝑛 ≥ 8.  define a mapping 𝑓: 𝑉(𝜇(𝑃𝑛)) → ℕ  as follows𝑓(𝑢) = 1 , 𝑓(𝑣𝑖) = 4𝑖,

1 ≤ 𝑖 ≤ 𝑛𝑓 (𝑣
⌊

𝑛

2
⌋+𝑖

′ ) = 2 + 4𝑖, 1 ≤ 𝑖 ≤ ⌈
𝑛

2
⌉ 

𝑓(𝑣𝑖
′) = 2 + 4 ⌈

𝑛

2
⌉ + 4𝑖, 1 ≤ 𝑖 ≤ ⌊

𝑛

2
⌋  

 
Claim: The mapping 𝑓  is a radio labeling and we prove that |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 +
𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) holds for all pair of points (𝑝, 𝑞), where 𝑝 ≠ 𝑞 and 𝑝, 𝑞 ∈ 𝑉(𝜇(𝑃𝑛)). 

 
Figure 1: Radio Labeling of Mycielskian graph of path graph P9 

 
1:Case  Suppose 𝑝 = 𝑢  and 𝑞 = 𝑣𝑖 , 1 ≤ 𝑖 ≤ 𝑛, then, 𝑓(𝑢) = 1, 𝑓(𝑣𝑖) = 4𝑖, 1 ≤ 𝑖 ≤ 𝑛  and 

𝑑(𝑢, 𝑣𝑖) = 2 
|𝑓(𝑢) − 𝑓(𝑣𝑖)| + 𝑑(𝑢, 𝑣𝑖) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |1 − 4𝑖| + 2 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛 
Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n))  

Case 2: Suppose 𝑝 = 𝑢 and 𝑞 = 𝑣
⌊

𝑛

2
⌋+𝑖

′  , 1 ≤ 𝑖 ≤ ⌈
𝑛

2
⌉ , 𝑛 ≥ 8 then,  

𝑓(𝑢) = 1𝑓 (𝑣
⌊

𝑛

2
⌋+𝑖

′ ) = 2 + 4𝑖, 1 ≤ 𝑖 ≤ ⌈
𝑛

2
⌉and 𝑑 (𝑢, 𝑣

⌊
𝑛

2
⌋+𝑖

′ ) = 1 

|𝑓(𝑢) − 𝑓 (𝑣
⌊
𝑛
2

⌋+𝑖

′ )| + 𝑑 (𝑢, 𝑣
⌊
𝑛
2

⌋+𝑖

′ ) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |1 − 2 − 4𝑖| + 1 ≥ 1 + 4, 1 ≤ 𝑖 ≤ ⌈
𝑛

2
⌉ , 𝑛 ≥ 8 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n))  And the 𝑝 = 𝑢  and 𝑞 = 𝑣𝑖
′  vertices are 

satisfied the above condition. 
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Case 3: Suppose 𝑝 = 𝑣𝑖 , 1 ≤ 𝑖 ≤ 𝑛 and 𝑞 = 𝑣
⌊

𝑛

2
⌋+𝑗

′  1 ≤ 𝑗 ≤ ⌈
𝑛

2
⌉ then,  

𝑓(𝑣𝑖) = 4𝑖, 𝑓 (𝑣
⌊

𝑛

2
⌋+𝑗

′ ) = 2 + 4𝑗, 1 ≤ 𝑗 ≤ ⌈
𝑛

2
⌉  𝑑(𝑣𝑖 , 𝑣

⌊
𝑛

2
⌋+𝑗

′ ) ≤ 3 

 
Case i: 𝑑(𝑣𝑖 , 𝑣

⌊
𝑛

2
⌋+𝑗

′ ) = 3 

Case a: If 𝑑(𝑣𝑖 , 𝑣
⌊

𝑛

2
⌋+𝑗

′ ) = 3 and 𝑖 = 𝑗 

|𝑓(𝑣𝑖) − 𝑓(𝑣
⌊
𝑛
2

⌋+𝑗

′ )| + 𝑑(𝑣𝑖 , 𝑣
⌊
𝑛
2

⌋+𝑗

′ ) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛) 

= |2 + 4𝑗 − 4𝑖| + 3 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ ⌈
𝑛

2
⌉ , 𝑛 ≥ 8 

Case b: If 𝑑 (𝑣𝑖 , 𝑣
⌊

𝑛

2
⌋+𝑗

′ ) = 3 and 𝑖 ≠ 𝑗 

|𝑓(𝑣𝑖) − 𝑓 (𝑣
⌊
𝑛
2

⌋+𝑗

′ )| + 𝑑 (𝑣𝑖 , 𝑣
⌊
𝑛
2

⌋+𝑗

′ ) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |2 + 4𝑗 − 4𝑖| + 3 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ ⌈
𝑛

2
⌉ , 𝑛 ≥ 8 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n))  
 
Case ii: If 𝑑(𝑣𝑖, 𝑣

⌊
𝑛

2
⌋+𝑗

′ ) < 3 and 𝑖 ≠ 𝑗 

Now we take minimum distance of 𝜇(𝑃𝑛) i.e 𝑑 (𝑣𝑖, 𝑣
⌊

𝑛

2
⌋+𝑗

′ ) = 1 

|𝑓(𝑣𝑖) − 𝑓 (𝑣
⌊
𝑛
2

⌋+𝑗

′ )| + 𝑑 (𝑣𝑖, 𝑣
⌊
𝑛
2

⌋+𝑗

′ ) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |2 + 4𝑗 − 4𝑖| + 1 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ ⌈
𝑛

2
⌉ , 𝑛 ≥ 8 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n))  
 

Case 4: Suppose 𝑝 = 𝑣𝑖 , 1 ≤ 𝑖 ≤ 𝑛 and 𝑞 = 𝑣𝑗
′, 1 ≤ 𝑗 ≤ ⌈

𝑛

2
⌉. 

then,  

𝑓(𝑣𝑖) = 4𝑖, 1 ≤ 𝑖 ≤ 𝑛      𝑓(𝑣𝑗
′) = 4𝑗, 1 ≤ 𝑖 ≤ ⌈

𝑛

2
⌉ 

Now we take minimum distance of 𝜇(𝑃𝑛) i.e. 𝑑(𝑣𝑖 , 𝑣𝑗
′) = 1 

|𝑓(𝑣𝑖) − 𝑓(𝑣𝑗
′)| + 𝑑(𝑣𝑖 , 𝑣𝑗

′) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |2 + 4 ⌈
𝑛

2
⌉ + 4𝑗 − 4𝑖| + 1 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ ⌈

𝑛

2
⌉ 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n)) 
 
Case 5: Suppose 𝑝 = 𝑣𝑖 , 1 ≤ 𝑖 ≤ 𝑛  and 𝑞 = 𝑣𝑗 , 1 ≤ 𝑗 ≤ 𝑛.  then, 𝑓(𝑣𝑖) = 4𝑖, 1 ≤ 𝑖 ≤  𝑓(𝑣𝑗) =

4𝑗, 1 ≤ 𝑗 ≤ 𝑛 

Now we take minimum distance of 𝜇(𝑃𝑛) i.e 𝑑(𝑣𝑖, 𝑣𝑗) = 1 

|𝑓(𝑣𝑖) − 𝑓(𝑣𝑗)| + 𝑑(𝑣𝑖 , 𝑣𝑗) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |4𝑖 − 4𝑗| + 1 ≥ 1 + 4, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛,  𝑛 ≥ 8 
Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n))  
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Case 6: Suppose 𝑝 = 𝑣𝑖
′, 1 ≤ 𝑖 ≤ ⌈

𝑛

2
⌉ and 𝑞 = 𝑣

⌊
𝑛

2
⌋+𝑗

′  1 ≤ 𝑗 ≤ ⌊
𝑛

2
⌋ 

then,  

𝑓(𝑣𝑖
′) = 2 + 4 ⌈

𝑛

2
⌉ + 4𝑖, 1 ≤ 𝑖 ≤ ⌈

𝑛

2
⌉  𝑓 (𝑣

⌊
𝑛

2
⌋+𝑗

′ ) = 4𝑗, 1 ≤ 𝑗 ≤ ⌊
𝑛

2
⌋ and 𝑑 (𝑣𝑖

′, 𝑣
⌊

𝑛

2
⌋+𝑗

′ ) = 2 

|𝑓(𝑣𝑖
′) − 𝑓 (𝑣

⌊
𝑛
2

⌋+𝑗

′ )| + 𝑑 (𝑣𝑖
′, 𝑣

⌊
𝑛
2

⌋+𝑗

′ ) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃𝑛)) 

= |2 + 4 ⌈
𝑛

2
⌉ + 4𝑖 − 2 − 4𝑗| + 2 ≥ 1 + 4, 1 ≤ 𝑖 ≤ ⌈

𝑛

2
⌉ , 

 1 ≤ 𝑗 ≤ ⌊
𝑛

2
⌋ , 𝑛 ≥ 8 

= |4 (⌈
𝑛

2
⌉ + 𝑖 − 𝑗) | + 2 ≥ 1 + 4, 1 ≤ 𝑖 ≤ ⌈

𝑛

2
⌉ , 1 ≤ 𝑗 ≤ ⌊

𝑛

2
⌋ , 𝑛 ≥ 8 

 
Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n) and 𝑝 = 𝑣𝑖

′   𝑞 = 𝑣𝑗
′ vertices are satisfied the 

above condition. 
Thus |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝑃n)) for all 𝑝, 𝑞 ∈ 𝑉(𝜇(𝑃𝑛)), 𝑛 ≥ 8. Thus six cases 
establish the claim that 𝑓  is a radio labeling of 𝜇(𝑃𝑛) . Since the vertex 𝑣

⌊
𝑛

2
⌋

′  receives the 

maximum label. The radio number of 𝜇(𝑃𝑛) is 4𝑛 + 2. ◻ 
Theorem 4.  The Mycielskian graph of Cycle graph 𝐶𝑛 (n number of vertices) 𝑛 ≥ 8 admits the 
radio labeling with radio number is 4𝑛 + 2. 
Proof. The proof is closely connect to the above theorem 3. Radio labeling of Mycielskian graph 
of Cycle 𝐶8 (Cycle of 8 number of vertices) is shown in Figure 2. ◻ 
 

 
Figure 2. Radio labeling of Mycielskian graph of Cycle graph 𝐶8 

 
Theorem 5.  The Mycielskian graph of Star graph (𝐾1,𝑛), 𝑛 ≥ 1 admits the radio labeling with 
radio number is 2𝑛 + 3. 
Proof. The vertices of 𝜇(𝐾1,𝑛), 𝑛 ≥ 1  are labeled as we see in Figure 3. We know that 
𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) = 2, 𝑛 ≥ 1.  

Define a mapping 𝑓: 𝑉 (𝜇(𝐾1,𝑛)) → ℕ  as follows 𝑓(𝑣𝑖) = 𝑖 + 2, 1 ≤ 𝑖 ≤ 𝑛 , 𝑓(𝑣𝑗
′) = 𝑛 + 2 + 𝑗,

1 ≤ 𝑗 ≤ 𝑛,𝑓(𝑢) = 1, 𝑓(𝑥) = 2, 𝑓(𝑢′) = 2𝑛 + 3 
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Figure 3. Radio labeling of Mycielskian graph of Star graph 𝐾1,8 

 
Claim: The mapping 𝑓  is a radio labeling and we prove that |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 +
𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) holds for all pair of points (𝑝, 𝑞), where 𝑝 ≠ 𝑞 and 𝑝, 𝑞 ∈ 𝑉(𝜇(𝐾1,𝑛)). 
Case 1: Suppose 𝑝 = 𝑣𝑖  𝑎𝑛𝑑 𝑞 = 𝑣𝑗

′, 1 ≤ 𝑖, 𝑗 ≤ 𝑛 then, 

 𝑓(𝑣𝑖) = 2 + 𝑖𝑓(𝑣𝑗
′) = 𝑛 + 2 + 𝑗 1 ≤ 𝑗 ≤ 𝑛 and 𝑑(𝑣𝑖, 𝑣𝑗

′) = 2 

|𝑓(𝑣𝑖) − 𝑓(𝑣𝑗
′)| + 𝑑(𝑣𝑖, 𝑣𝑗

′) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 

= |𝑖 + 2 − 𝑛 − 2 − 𝑗| + 2 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  1 ≤ 𝑗 ≤ 𝑛 
= |𝑖 − 𝑛 − 𝑗| + 2 ≥ 3  1 ≤ 𝑖 ≤ 𝑛,  1 ≤ 𝑗 ≤ 𝑛 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 2: Suppose 𝑝 = 𝑣𝑖 𝑎𝑛𝑑 𝑞 = 𝑢,   1 ≤ 𝑖 ≤ 𝑛. 
then, 𝑓(𝑣𝑖) = 2 + 𝑖  𝑓(𝑢) = 1 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖 , 𝑢) = 1 

|𝑓(𝑣𝑖) − 𝑓(𝑢)| + 𝑑(𝑣𝑖 , 𝑢) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |𝑖 + 2 − 1| + 1 ≥ 1 + 2,  1 ≤ 𝑖 ≤ 𝑛,  

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 

 
Case 3: Suppose 𝑝 = 𝑣𝑖 𝑎𝑛𝑑 𝑞 = 𝑥,   1 ≤ 𝑖 ≤ 𝑛. 
then, 𝑓(𝑣𝑖) = 2 + 𝑖  𝑓(𝑥) = 2 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖, 𝑥) = 2 

|𝑓(𝑣𝑖) − 𝑓(𝑥)| + 𝑑(𝑣𝑖 , 𝑥) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |𝑖 + 2 − 2| + 2 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 4: Suppose 𝑝 = 𝑣𝑖 𝑎𝑛𝑑 𝑞 = 𝑢′,   1 ≤ 𝑖 ≤ 𝑛. 
then, 𝑓(𝑣𝑖) = 2 + 𝑖, 𝑓(𝑢′) = 2𝑛 + 3, 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖 , 𝑢′) = 1 

|𝑓(𝑣𝑖) − 𝑓(𝑢′)| + 𝑑(𝑣𝑖 , 𝑢′) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |𝑖 + 2 − 2𝑛 + 3| + 1 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  
= |2𝑛 + 1 − 𝑖| ≥ 3  1 ≤ 𝑖 ≤ 𝑛 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 5: Suppose 𝑝 = 𝑣𝑖  𝑎𝑛𝑑 𝑞 = 𝑣𝑗 , 𝑖 ≠ 𝑗, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛. 

then, 𝑓(𝑣𝑖) = 2 + 𝑖, 𝑓(𝑣𝑗) = 2 + 𝑗, 𝑖 ≠ 𝑗, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛 and 𝑑(𝑣𝑖, 𝑣𝑗) = 2 

|𝑓(𝑣𝑖) − 𝑓(𝑣𝑗)| + 𝑑(𝑣𝑖, 𝑣𝑗) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 

= |2 + 𝑖 − 2 − 𝑗| + 2 ≥ 1 + 2, 𝑖 ≠ 𝑗, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛 
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= |𝑖 − 𝑗| + 2 ≥ 3  𝑖 ≠ 𝑗 1 ≤ 𝑖 ≤ 𝑛 1 ≤ 𝑗 ≤ 𝑛 
Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 6: Suppose 𝑝 = 𝑣𝑖

′ 𝑎𝑛𝑑 𝑞 = 𝑢,   1 ≤ 𝑖 ≤ 𝑛. 
then, 𝑓(𝑣𝑖

′) = 𝑛 + 2 + 𝑖, 𝑓(𝑢) = 1, 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖
′, 𝑢) = 1 

|𝑓(𝑣𝑖
′) − 𝑓(𝑢)| + 𝑑(𝑣𝑖

′, 𝑢) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |𝑛 + 2 + 𝑖 − 1| + 1 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  
= |𝑛 + 1 + 𝑖| + 1 ≥ 3  1 ≤ 𝑖 ≤ 𝑛,  

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 7: Suppose 𝑝 = 𝑣𝑖

′ 𝑎𝑛𝑑 𝑞 = 𝑥,  𝑛 ≥ 1 1 ≤ 𝑖 ≤ 𝑛. 
Then, 𝑓(𝑣𝑖

′) = 𝑛 + 2 + 𝑖 , 𝑓(𝑥) = 2, 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖
′, 𝑥) = 1 

|𝑓(𝑣𝑖
′) − 𝑓(𝑥)| + 𝑑(𝑣𝑖

′, 𝑥) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |𝑛 + 2 + 𝑖 − 2| + 1 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  
= |𝑛 + 𝑖| + 1 ≥ 3, 1 ≤ 𝑖 ≤ 𝑛  

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Case 8: Suppose 𝑝 = 𝑣𝑖

′ 𝑎𝑛𝑑 𝑞 = 𝑢′,  𝑛 ≥ 1 1 ≤ 𝑖 ≤ 𝑛. 
Then,  
𝑓(𝑣𝑖

′) = 𝑛 + 2 + 𝑖, 𝑓(𝑢′) = 2𝑛 + 3, 1 ≤ 𝑖 ≤ 𝑛 and 𝑑(𝑣𝑖
′, 𝑢′) = 2 

|𝑓(𝑣𝑖
′) − 𝑓(𝑢′)| + 𝑑(𝑣𝑖

′, 𝑢′) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

= |𝑛 + 2 + 𝑖 − 2𝑛 − 3| + 2 ≥ 1 + 2  1 ≤ 𝑖 ≤ 𝑛,  
= |𝑛 + 1 − 𝑖| + 2 ≥ 3  1 ≤ 𝑖 ≤ 𝑛,  

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

 
Case 9: Suppose 𝑝 = 𝑣𝑖

′ 𝑎𝑛𝑑 𝑞 = 𝑣𝑗
′, 1 ≤ 𝑖, 𝑗 ≤ 𝑛. 

Then,  

𝑓(𝑣𝑖
′) = 𝑛 + 2 + 𝑖, 𝑓(𝑣𝑗

′) = 𝑛 + 2 + 𝑗, 1 ≤ 𝑖 ≤ 𝑛, 1 ≤ 𝑗 ≤ 𝑛 and 𝑑(𝑣𝑖, 𝑣𝑗) = 2 

|𝑓(𝑣𝑖
′) − 𝑓(𝑣𝑗

′)| + 𝑑(𝑣𝑖
′, 𝑣𝑗

′) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

= |𝑛 + 2 + 𝑖 − 𝑛 − 2 − 𝑗| + 2 ≥ 1 + 2,  1 ≤ 𝑖 ≤ 𝑛,  1 ≤ 𝑗 ≤ 𝑛 
= |𝑖 − 𝑗| + 2 ≥ 3 1 ≤ 𝑖 ≤ 𝑛 1 ≤ 𝑗 ≤ 𝑛 

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

 
Case 10: Suppose 𝑝 = 𝑢 𝑎𝑛𝑑 𝑞 = 𝑥. 
Then, 𝑓(𝑢) = 1  𝑓(𝑥) = 2  and 𝑑(𝑢, 𝑥) = 2 

|𝑓(𝑢) − 𝑓(𝑥)| + 𝑑(𝑢, 𝑥) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

= |1 − 2| + 2 ≥ 1 + 2   

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

 
Case 11: Suppose 𝑝 = 𝑢 𝑎𝑛𝑑 𝑞 = 𝑢′. 
Then, 𝑓(𝑢) = 1  𝑓(𝑢′) = 2𝑛 + 3  and 𝑑(𝑢, 𝑢′) = 2 

|𝑓(𝑢) − 𝑓(𝑢′)| + 𝑑(𝑢, 𝑢′) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

= |1 − 2𝑛 − 3| + 2 ≥ 1 + 2   
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= |2𝑛 + 2| + 2 ≥ 3   

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚 (𝜇(𝐾1,𝑛)) 

 
Case 12: Suppose 𝑝 = 𝑥 𝑎𝑛𝑑 𝑞 = 𝑢′. 
Then, 𝑓(𝑥) = 2  𝑓(𝑢′) = 2𝑛 + 3 𝑛 ≥ 1 and 𝑑(𝑥, 𝑢′) = 1 

|𝑓(𝑥) − 𝑓(𝑢′)| + 𝑑(𝑥, 𝑢′) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
= |2 − 2𝑛 − 3| + 1 ≥ 1 + 2   
= |2𝑛 + 1| + 1 ≥ 3   

Hence |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) 
 
Thus |𝑓(𝑝) − 𝑓(𝑞)| + 𝑑(𝑝, 𝑞) ≥ 1 + 𝑑𝑖𝑎𝑚(𝜇(𝐾1,𝑛)) = 3  for all 𝑝, 𝑞 ∈ 𝑉(𝜇(𝐾1,𝑛)) 𝑛 ≥ 1.  Thus 

twelve cases establish the claim that 𝑓 is a radio labeling of 𝜇(𝐾1,𝑛). Since the vertex 𝑢′ receives 
the maximum label. The radio number of 𝜇(𝐾1,𝑛) is 2𝑛 + 3. ◻ 

 
Conclusion 

We have obtained Radio numbers for Mycielskian graph of Path(𝑃𝑛) , Mycielskian graph of 
Cycle(𝐶𝑛) and Mycielskian graph of Star graph (𝐾1,𝑛) 
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