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Abstract 

An (1, 1) in-degree reverse edge bimagic harmonious labeling of a digraph 𝐷(𝑟, 𝑠) is a bijection 𝜓:𝑉(D) ∪

𝐴(D) → {1,2,3, … , 𝑟 + 𝑠} for each edge 𝑥𝑦⃗⃗⃗⃗  𝜖 𝐴(D), the value of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑦)(𝑚𝑜𝑑 𝑠))] is equal to 𝛿1𝑜𝑟 𝛿2, 

called bimagic constants and (1, 1) out-degree reverse edge bimagic harmonious labeling of a digraph 𝐷(𝑟, 𝑠) is 

represented by a bijection 𝜓: 𝑉(D) ∪ 𝐴(D) → {1,2,3, … , 𝑟 + 𝑠} for each edge 𝑥𝑦⃗⃗⃗⃗  𝜖 𝐴(D), the value of 

[𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑥)(𝑚𝑜𝑑 𝑠))] is equal to 𝛿1𝑜𝑟 𝛿2, called bimagic constants. In this paper, we proved some directed 

graphs are both (1, 1) in-degree and out-degree reverse edge bimagic harmonious. 
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1. Introduction 

Rosa (1967) introduced the concept of graph labeling involves assigning integer to vertices or edges or both under 

particular conditions. Kotzig and Rosa (1970) introduced ‘magic labeling’. Llado and Ringel (1998) introduced 

the term ‘edge magic labeling’, which was extended by Wallis in (2000) to ‘edge magic total labeling’ referred as 

‘super edge magic total labeling’ if the vertices are labeled with least positive integers. Kotte Amaranadha Reddy 

and S. Sherief Basha (2019) introduced ‘reverse edge magic labeling’. Graham and Sloane (1980) introduced 

‘harmonious labeling’. Dushyant Tanna (2013) established some techniques in ‘harmonious labeling’. Merrit 

Anisha. L, Regees. M and Nicholas. T (2020) expanded this to ‘edge magic and edge bimagic harmonious 

labeling’.  For further references, we use ‘Gallian’s dynamic survey of graph labeling’ (2018). 

A directed graph (or digraph) 𝐷 with vertex set 𝑉 and directed edges (arcs) 𝐴 such that each arc 𝑢𝑣⃗⃗ ⃗⃗  is from the 

vertex 𝑢 → 𝑣. Also, the vertex 𝑢 is adjacent to 𝑣 and 𝑣 is adjacent to 𝑢. A directed graph with 𝑝 nodes (vertices) 

and 𝑞 arcs is denoted as 𝐷(𝑝, 𝑞). A directed walk is a sequence of vertices and arcs in the form 𝑣0,  𝑎1,  𝑣1,  𝑎2, … ,

𝑎𝑛 , 𝑣𝑛 where each arc  𝑎𝑖  is 𝑣𝑖−1𝑣𝑖⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗. The length of the walk is the number of arcs, denoted as 𝑛. A directed walk 

starts at 𝑣0 and ends at 𝑣𝑛. A directed path is a directed walk where all vertices are different. A directed cycle is 

a non-trivial closed walk with all vertices are distinct, except for the first and last. A digraph 𝐷(𝑝, 𝑞) is called (1, 

1) indegree vertex magic with a common vertex sum 𝑘1, if there is a bijection 𝑓: 𝑉 ∪ 𝐴 → {1, 2, 3, … , 𝑝 + 𝑞} such 

that for each 𝑣 𝜖 𝑉, 𝑓(𝑣) + 𝑓(𝑢𝑣⃗⃗ ⃗⃗ ) = 𝑘1 for all  𝑢𝑣⃗⃗ ⃗⃗  𝜖 𝐴 where 𝑢 𝜖 𝑉 and 𝑢 cannot be a root vertex. A digraph 

𝐷(𝑝, 𝑞) is called (1, 1) outdegree vertex magic with a common vertex sum 𝑘2, if there is a bijection 𝑓: 𝑉 ∪ 𝐴 →

{1, 2, 3, … , 𝑝 + 𝑞} such that for each  

𝑢 𝜖 𝑉, 𝑓(𝑢) + 𝑓(𝑢𝑣⃗⃗ ⃗⃗ ) = 𝑘2 for all  𝑢𝑣 ⃗⃗⃗⃗⃗⃗ 𝜖 𝐴 where 𝑢 𝜖 𝑉 and 𝑣 cannot be a pendent vertex. The concepts of ‘(1, 1) 

indegree and outdegree vertex bimagic labeling’ were proposed by V. Vishnupriya, K. Kannan, and Basker 

Babujee (2012).  

Here, we introduce the concept of (1, 1) in-degree and (1, 1) out-degree reverse edge bimagic harmonious labeling 

for digraphs. We also derived the directed comb graph  𝑃𝑛 ⊙ 𝐾1 for all 𝑛 ≥ 3 and the directed comb product 

graph 𝑃𝑛 ⊳ 𝑃3 for all 𝑛 ≥ 2 are (1, 1) in-degree and (1, 1) out-degree reverse edge bimagic harmonious digraphs. 

Comb is a graph obtained by joining a single pendant edge to each vertex of a path (2018). The comb product 

between 𝐺 and 𝐻, denoted by 𝐺 ⊳ 𝐻, is a graph obtained by taking one copy of 𝐺 and |𝑉(𝐺)| copies of 𝐻 and 

grafting the 𝑖-th copy of 𝐻 at the vertex o to the 𝑖-th vertex of 𝐺 (2018). A reverse edge bimagic harmonious 
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(REBMH) labeling of a (𝑟, 𝑠) graph Γ is a bijective mapping 𝜓: 𝑉(Γ) ∪ 𝐸(Γ) → {1, 2, … , 𝑟 + 𝑠} for each edge 

𝑥𝑦 𝜖 𝐸(Γ), the value of [𝜓(𝑥𝑦) − ((𝜓(𝑥) + 𝜓(𝑦))(𝑚𝑜𝑑 𝑠))] is equal to two constants 𝛿1𝑜𝑟 𝛿2. The graph Γ is 

recognized as a REBMH graph if it admits such a labeling. 

2. Materials and Methods 

In this section, we define the (1,1) in-degree and (1,1) out-degree reverse edge bimagic harmonious labeling for 

directed graphs. We also establish the notation used throughout this paper. 

Definition 1. An (1, 1) in-degree reverse edge bimagic harmonious ((1, 1) in-degree REBMH) labeling of a 

digraph 𝐷(𝑟, 𝑠) is a bijective mapping 𝜓: 𝑉(D) ∪ 𝐴(D) → {1,2, … , 𝑟 + 𝑠} for each edge 𝑥𝑦⃗⃗⃗⃗  𝜖 𝐴(D) where 𝑥 is not 

a root vertex, the value of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑦)(𝑚𝑜𝑑 𝑠))] is equal to two constants 𝛿1𝑜𝑟 𝛿2. The digraph is recognized 

as a (1, 1)  in-degree REBMH digraph if it admits such a labeling. 

Definition 2. An (1, 1) in-degree reverse edge bimagic harmonious ((1, 1) in-degree REBMH) labeling of a 

digraph 𝐷(𝑟, 𝑠) is a bijective mapping 𝜓: 𝑉(D) ∪ 𝐴(D) → {1,2, … , 𝑟 + 𝑠} for each edge 𝑥𝑦⃗⃗⃗⃗  𝜖 𝐴(D) where 𝑥 is not 

a root vertex, the value of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑦)(𝑚𝑜𝑑 𝑠))] is equal to two constants 𝛿1𝑜𝑟 𝛿2. The digraph is recognized 

as a (1, 1)  in-degree REBMH digraph if it admits such a labeling. 

The following digraphs are considered in this paper. 

Directed comb 𝑃𝑛 ⊙ 𝐾1: 

The directed comb 𝑃𝑛 ⊙ 𝐾1  is defined by a vertex 𝑉(𝑃𝑛 ⊙ 𝐾1) = {𝑎𝑙 , 𝑏𝑙  / 𝑙 ∈ [1, 𝑛]} and its arc be 𝐴(𝑃𝑛 ⊙ 𝐾1) =

{𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   / 𝑙 ∈ [1, 𝑛 − 1]} ∪ {𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗ / 𝑙 ∈ [1, 𝑛]}. The digraph consists of 2𝑛 vertices and 2𝑛 − 1 edges. 

Directed comb product 𝑃𝑛 ⊳ 𝑃3:   

The directed comb product 𝑃𝑛 ⊳ 𝑃3graph is defined by a vertex 𝑉(𝑃𝑛 ⊳ 𝑃3) = {𝑎𝑙 , 𝑏𝑙  / 𝑙 ∈ [1, 𝑛]} and its arc be 

𝐴(𝑃𝑛 ⊳ 𝑃3) = {𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   / 𝑙 ∈ [1, 𝑛 − 1]} ∪ {𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗ / 𝑙 ∈ [1, 𝑛]}. The digraph consists of 3𝑛 vertices and 3𝑛 − 1 

edges. 

For each digraph, we define an explicit bijection 𝜓 and verify that the bimagic condition holds for all arcs. The 

bimagic constants 𝛿1 and 𝛿2 are determined from the labeling formulas. 

Theorem 1. The directed comb 𝑃𝑛 ⊙ 𝐾1 graph is both (1, 1) in-degree and (1, 1) out-degree REBMH for every 

positive integer 𝑛 ≥ 3. 

Proof. Let 𝑃𝑛 ⊙ 𝐾1 be the directed comb vertex set 𝑉(𝑃𝑛 ⊙ 𝐾1) = {𝑎𝑙 , 𝑏𝑙  / 𝑙 ∈ [1, 𝑛]} and arc be 𝐴(𝑃𝑛 ⊙ 𝐾1) =

{𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   / 𝑙 ∈ [1, 𝑛 − 1]} ∪ {𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗ / 𝑙 ∈ [1, 𝑛]}. The digraph consists of 2𝑛 vertices and 2𝑛 − 1 edges. 

For all 𝑛 ≥ 3, define a bijection 𝜓: [(𝑉(𝑃𝑛 ⊙ 𝐾1) ∪ 𝐴(𝑃𝑛 ⊙ 𝐾1))] → {1, 2, … , 4𝑛 − 1} by the vertex labels are 

𝜓(𝑎𝑙) = 𝑙, 𝑙 ∈ [1, 𝑛] and 𝜓(𝑏𝑙) = 𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛] and the arc labels are 𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) = 3𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛 − 1] and 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = 2𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛].  

We prove that this labeling is a (1, 1) in-degree REBMH, 

For the arcs 𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  , 𝑙 ∈ [1, 𝑛 − 1] 

𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) = (𝜓(𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) 𝑚𝑜𝑑(2𝑛 − 1)) 

      = 3𝑛 + 𝑙 − ((𝑙 + 1)𝑚𝑜𝑑(2𝑛 − 1)) = 𝛿1 

For the arcs 𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛 − 2] 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑏𝑙

⃗⃗  ⃗) 𝑚𝑜𝑑(2𝑛 − 1)) 

      = 2𝑛 + 𝑙 − ((𝑛 + 𝑙)𝑚𝑜𝑑(2𝑛 − 1)) = 𝛿2 



International Journal of Applied Mathematics 

Volume 39 No. 1s, 2026 

ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version) 
 

 

Received: Aug 09 2025   2284 

For the arcs 𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [𝑛 − 1, 𝑛] 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑏𝑙

⃗⃗  ⃗) 𝑚𝑜𝑑(2𝑛 − 1)) 

      = 2𝑛 + 𝑙 − ((𝑛 + 𝑙)𝑚𝑜𝑑(2𝑛 − 1)) = 𝛿1 

Thus, the values of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑦)(𝑚𝑜𝑑 𝑠))] yields one of the two constants 𝛿1 = 3𝑛 − 1 𝑜𝑟 𝛿2 = 𝑛 and 

therefore, the directed comb 𝑃𝑛 ⊙ 𝐾1 is a (1, 1) in-degree REBMH. 

Noe, we prove that this labeling is a (1, 1) out-degree REBMH, 

For the arcs 𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  , 𝑙 ∈ [1, 𝑛 − 1] 

𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) = (𝜓(𝑎𝑙⃗⃗  ⃗) 𝑚𝑜𝑑(2𝑛 − 1)) 

      = 3𝑛 + 𝑙 − ((𝑙)𝑚𝑜𝑑(2𝑛 − 1)) = 𝛿1 

For the arcs 𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛] 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑎𝑙⃗⃗  ⃗) 𝑚𝑜𝑑(2𝑛 − 1)) 

      = 2𝑛 + 𝑙 − ((𝑙)𝑚𝑜𝑑(2𝑛 − 1)) = 𝛿2 

Thus, the values of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑥)(𝑚𝑜𝑑 𝑠))] yields one of the two constants 𝛿1 = 3𝑛 𝑜𝑟 𝛿2 = 2𝑛 and therefore, 

the directed comb 𝑃𝑛 ⊙ 𝐾1 is a (1, 1) in-degree REBMH. 

Hence, the directed comb 𝑃𝑛 ⊙ 𝐾1with 2𝑛 vertices that are distinctly labeled as {1,2, … ,2𝑛} is a (1, 1) in-degree 

and (1, 1) out-degree REBMH digraphs for any positive integers 𝑛 ≥ 3. 

Example 2. An (1, 1) in-degree and (1, 1) out-degree REBMH of the directed comb graph 

𝑃5 ⊙ 𝐾1 is shown in Figure 3. 

 

 

 

 

 

 

Figure 3. 𝑃5 ⊙ 𝐾1with (1, 1) in-degree REBMH for 𝛿1 = 14 𝑎𝑛𝑑 𝛿2 = 5 & 

(1, 1) out-degree REBMH for 𝛿1 = 15 𝑎𝑛𝑑 𝛿2 = 10 

Theorem 2.3. The directed comb product 𝑃𝑛 ⊳ 𝑃3 graph is both (1, 1) in-degree and (1, 1) out-degree REBMH 

for every positive integer 𝑛 ≥ 2. 

Proof. . Let 𝑃𝑛 ⊳ 𝑃3 be the directed comb product vertex set𝑉(𝑃𝑛 ⊳ 𝑃3) = {𝑎𝑙 , 𝑏𝑙  / 𝑙 ∈ [1, 𝑛]} and arc be 

𝐴(𝑃𝑛 ⊳ 𝑃3) = {𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   / 𝑙 ∈ [1, 𝑛 − 1]} ∪ {𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗ / 𝑙 ∈ [1, 𝑛]}. The digraph consists of 3𝑛 vertices and 3𝑛 − 1 

edges. 

For all 𝑛 ≥ 2, define a bijection 𝜓: [(𝑉(𝑃𝑛 ⊳ 𝑃3) ∪ 𝐴(𝑃𝑛 ⊳ 𝑃3))] → {1, 2, 3, … , 6𝑛 − 1} by the vertex labels are 

𝜓(𝑎𝑙) = 𝑙, 𝑙 ∈ [1, 𝑛]; 𝜓(𝑏𝑙) = 𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛] and 𝜓(𝑐𝑙) = 2𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛]and the arc labels are 𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) =

5𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛 − 1];  𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = 2𝑛 + 𝑙, 𝑙 ∈ [1, 𝑛].  

We prove that this labeling is a (1, 1) in-degree REBMH, 
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For the arcs 𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  , 𝑙 ∈ [1, 𝑛 − 1] 

𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) = (𝜓(𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) 𝑚𝑜𝑑(3𝑛 − 1)) 

= 5𝑛 + 𝑙 − ((𝑙 + 1)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿1 

For the arcs 𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛] 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑏𝑙

⃗⃗  ⃗) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 3𝑛 + 𝑙 − ((𝑛 + 𝑙)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿2 

For the arcs 𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛 − 2] 

𝜓(𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑐𝑙⃗⃗  ) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 4𝑛 + 𝑙 − ((2𝑛 + 𝑙)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿2 

 For the arcs 𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [𝑛 − 1, 𝑛] 

𝜓(𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑐𝑙⃗⃗  ) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 4𝑛 + 𝑙 − ((2𝑛 + 𝑙)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿1 

Thus, the values of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑦)(𝑚𝑜𝑑 𝑠))] yields one of the two constants 𝛿1 = 5𝑛 − 1 𝑜𝑟 𝛿2 = 2𝑛 and 

therefore, the directed comb product 𝑃𝑛 ⊳ 𝑃3 is a (1, 1) in-degree REBMH. 

Now, we prove that this labeling is a (1, 1) out-degree REBMH, 

For the arcs 𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  , 𝑙 ∈ [1, 𝑛 − 1] 

𝜓(𝑎𝑙𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) = (𝜓(𝑎𝑙+1⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 5𝑛 + 𝑙 − ((𝑙 + 1)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿1 

For the arcs 𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛] 

𝜓(𝑎𝑙𝑏𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑏𝑙

⃗⃗  ⃗) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 3𝑛 + 𝑙 − ((𝑛 + 𝑙)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿2 

For the arcs 𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗, 𝑙 ∈ [1, 𝑛 − 2] 

𝜓(𝑏𝑙𝑐𝑙
⃗⃗ ⃗⃗ ⃗⃗  ⃗) = (𝜓(𝑐𝑙⃗⃗  ) 𝑚𝑜𝑑(3𝑛 − 1)) 

      = 4𝑛 + 𝑙 − ((2𝑛 + 𝑙)𝑚𝑜𝑑(3𝑛 − 1)) = 𝛿2 

Thus, the values of [𝜓(𝑥𝑦⃗⃗⃗⃗ ) − (𝜓(𝑥)(𝑚𝑜𝑑 𝑠))] yields one of the two constants 𝛿1 = 5𝑛 𝑜𝑟 𝛿2 = 3𝑛 and therefore, 

the directed comb product 𝑃𝑛 ⊳ 𝑃3 is a (1, 1) out-degree REBMH.  

Hence, the directed comb product 𝑃𝑛 ⊳ 𝑃3 with 3𝑛 vertices that are distinctly labeled as {1,2, … ,3𝑛} is a (1, 1) in-

degree and (1, 1) out-degree REBMH digraphs for any positive integers 𝑛 ≥ 3. 

2.1 Observation 

For all in-degree REBMH labelings, the difference 𝛿1 − 𝛿2 is exactly equal to the number of arcs 𝑠.  

For out-degree REBMH labelings: 

• In combs and comb products, 𝛿1 − 𝛿2 < 𝑠 

2.2 Conclusion 



International Journal of Applied Mathematics 

Volume 39 No. 1s, 2026 

ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version) 
 

 

Received: Aug 09 2025   2286 

Here, we prove that the directed comb graph  𝑃𝑛 ⊙ 𝐾1 for any positive integer 𝑛 ≥ 3 and similarly the directed 

comb product graph 𝑃𝑛 ⊳ 𝑃3 for any positive integer 𝑛 ≥ 2  satisfies both (1, 1) in-degree and (1, 1) out-degree 

REBMH digraphs.  
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