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ABSTRACT

The study aims at assigning a bijective mapping ς that maps the vertices of a graph G to its own 
cardinality whose corresponding edge weights are defined by the sum of its end vertices such 
that it satisfies certain coloring conditions. A graph G is deemed to possess an equitable local 
edge antimagic coloring, that corresponds to the minimum number of colors if it meets both 
equitable edge and local edge antimagic coloring conditions. Ascertaining the equitable local 
edge antimagic connection number of any graph is considered to be a challenging NP-com-
plete problem and the discussed results are proven to be helpful in its characterization among 
various graphs.
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INTRODUCTION 

In this study, we will be examining a finite, connected, 
and undirected graph denoted by G. The set of vertices and 
edges in G will be represented by V(G) and E(G) respec-
tively. The graph G will have a total of p vertices and q 
edges. Furthermore, we define the minimum degree of G 
as 𝛿(𝐺) and the maximum degree as 𝛥(𝐺) . Hartsfield and 
Ringel [14], introduced antimagic graphs, by which, anti-
magic labeling is the assignment of unique positive integers 
to each edge of the graph, such that the sum of the labels of 
the vertices adjacent to each other is always different. The 
chromatic index of a graph G is the minimum number of 
colors required to color the edges of a graph. An equitable 
chromatic index, (usually denoted by 𝜒′𝑒(𝐺) or 𝜒′=(𝐺) is 
a graph coloring problem that aims to assign minimum k- 
colors to the edges of a graph such that each color appears 
on an at most equal number of edges. In other words, for 

an undirected graph G = (V(G), E(G)), an equitable edge 
coloring is a coloring of the edges with k-colors such that 
for any two colors say, i and j, (for 1 ≤ 𝑖 ≤ 𝑘; 1 ≤ 𝑗 ≤ 𝑘), 
the number of edges colored with color i differs from the 
number of edges colored with color j by at most 1. The con-
cept of equitable edge coloring was defined by Hilton and 
de Werra [1]. Finding an antimagic labeling and equitable 
edge coloring for a given graph is considered to be NP- 
complete and several algorithms have been proposed to 
solve this problem. Further few researchers namely, Kaliraj 
et. al. [10], Manikandan et. al. [11], Manickam et. al. [13], 
Sathiya et. al. [4], Sivaraman et. al. [12], Vivik et. al. [18- 20] 
and Zhang et. al. [21] developed the study of equitable edge 
coloring in certain graphs.

The local edge antimagic coloring (𝛾𝑙𝑒𝑎 (𝐺) ) was stud-
ied by Agustin [7], according to which a bijective function 
labels the vertices of G based on the cardinality of verti-
ces of G. In 2018, Agustin et al. [8] studied the local edge 
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antimagic coloring of comb product of graphs and in 2022, 
S. Rajkumar et al. [16] analysed the local edge antimagic 
chromatic number of friendship, wheel, fan, helm, flower 
and closed helm graphs. In 2017, S. Arumugam et al. [15] 
introduced the concept of pairing graph labeling and col-
oring, which inspired Dafik et al. [5] to propose the con-
cept of rainbow antimagic coloring (rac), combining the 
principles of antimagic labeling and rainbow coloring. The 
lower bounds of the rac number for any connected graph 
G were determined by Septory et al. [2]. Further develop-
ments such as, rainbow antimagic coloring of ladder graphs 
[3], special graphs [6] and vertex amalgamation of graphs 
[9] are studied by Sulistiyono et al., Budi and Joedo respec-
tively. Based on the findings, we have put forth a new color-
ing scheme called, equitable local edge antimagic coloring 
denoted by 𝜒′𝑒𝑎𝑐(𝐺) .

Vizing [17] proved that, for any graph G, chromatic 
index (𝜒′(𝐺) ) lies in the range 𝛥(𝐺) and 𝛥(𝐺) + 1. For the 
graphs whose edge coloring equal to 𝛥(𝐺) is called class I 
graphs and the graphs whose edge coloring equal to

𝛥(𝐺) + 1 is called class II graphs. Based on this, we cat-
egorize our results as Type-I when 𝜒′𝑒𝑎𝑐(𝐺) ≤ 𝜒′𝑒(𝐺) , Type- 
II when 𝜒′𝑒𝑎𝑐(𝐺) ≤ 𝜒′𝑒(𝐺) + 1 and Type-III when 𝜒′𝑒𝑎𝑐(𝐺) 
≤ 𝜒′𝑒(𝐺) + 2 in the upcoming sections.

Preliminaries
In this section, the definitions of the coloring under 

study and some graphs are given. For a bijective function
𝜍: 𝑉(𝐺) → {1,2 ,3, … , |𝑉(𝐺) |} whose corresponding 

edge weights defined by, 𝑊𝑖 (𝑥𝑦) = 𝜍(𝑥) + 𝜍(𝑦) , is said to 
have equitable local edge antimagic coloring, if
(i) 𝜍(𝑒) ≠ 𝜍(𝑒′) for any edges 𝑒, 𝑒′ ∈ 𝐸(𝐺) , incident on a 

common vertex 𝑥 ∈ 𝑉(𝐺) and
(ii) ||𝐶𝜍(𝑒) | − |𝐶𝜍(𝑒′) || ≤ 1, where |𝐶𝜍(𝑒) | and |𝐶𝜍(𝑒′) | are the 

cardinalities of the color classes having some 𝑖 𝑡ℎ and 𝑗𝑡ℎ 
edge weights and 𝑖 ≠ 𝑗.
A simple connected graph obtained from two copies of 

path connected by 𝑃2  forms a ladder graph (𝐿𝑝) . Similarly, 
an open ladder graph (𝑂𝐿𝑝)  is obtained by removing the 
first and last rungs of a ladder graph. A slanting ladder graph 
(𝑍𝐿𝑝)  is obtained from an open ladder graph by diagonally 
joining the two copies of path with 𝑃2 . In other words, the 
vertex and edge sets of ladder, open ladder and slanting lad-
der graphs are as follows: 𝑉(𝐿𝑝)  = {𝑥𝑡, 𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝}; {𝐸}
(𝐿𝑝) = {𝑥𝑡𝑥𝑡+1, 𝑦𝑡𝑦𝑡+1 ∶ 1 ≤ 𝑡 ≤ 𝑝 − 1} ∪ {𝑥𝑡𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝}, 
𝑉(𝑂𝐿𝑝) = {𝑥𝑡, 𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝} ; {𝐸} (𝑂𝐿𝑝)  = {𝑥𝑡𝑥𝑡+1, 𝑦𝑡𝑦𝑡+1 
∶ 1 ≤ 𝑡 ≤ 𝑝 − 1} ∪ {𝑥𝑡𝑦𝑡 ∶ 2  ≤ 𝑡 ≤ 𝑝 − 1}  and 𝑉(𝑍𝐿𝑝)  = 
{𝑥𝑡, 𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝} ; 𝐸(𝑍𝐿𝑝)  = {𝑥𝑡𝑥𝑡+1, 𝑦𝑡𝑦𝑡+1, 𝑥𝑡+1𝑦𝑡 ∶ 1 ≤ 
𝑡 ≤ 𝑝 − 1} . Here, t varies between [1, 𝑝], 𝑥𝑡 and 𝑦𝑡 denotes 
each copy of path with order . 

Lemma 2.1: [7,16] The local edge antimagic chromatic 
number of certain graphs (path, cycle, wheel, fan, friend-
ship, complete and star graphs) are:
1. For 𝑝 ≥ 3, 𝛾𝑙𝑒𝑎(𝑃𝑝)  = 2 
2. For 𝑝 ≥ 3, 𝛾𝑙𝑒𝑎(𝑪𝑝)  = 3

3. For  

4. For 

5. For  

6. For 𝑝 ≥ 3, 𝛾𝑙𝑒𝑎(𝐾𝑝)  = 2 𝑝 − 3
7. For 𝑝 ≥ 2 , 𝛾𝑙𝑒𝑎(𝐾1,𝑝)  = 𝑝 

Bounds on Equitable Local Edge Antimagic Coloring
Proposition 3.1: For any connected graph G, 𝜒′𝑒𝑎𝑐(𝐺) ≥ 

𝜒′𝑒(𝐺) , where 𝜒′𝑒(𝐺) is the equitable chromatic index of G.
Theorem 3.1: For any connected graph G, 𝛾𝑙𝑒𝑎(𝐺) ≤

𝑚𝑎𝑥{𝜒′𝑒(𝐺) , 𝛥(𝐺) } ≤ 𝜒′𝑒𝑎𝑐(𝐺) .
Proof: Let G be a connected graph and for 𝑢, 𝑣, 𝑤 ∈

𝑉(𝐺) , let 𝜍 ∶ 𝑉(𝐺) → {1,2 ,3, … , |𝑉(𝐺) |} be a bijective func-
tion that defines the antimagic vertex labeling, then 𝜍(𝑢) ≠ 
𝜍(𝑣) ≠ 𝜍(𝑤) . For 𝑢𝑣, 𝑣𝑤 ∈ 𝐸(𝐺) , their corresponding edge 
weights 𝑊𝑖 (𝑢𝑣) ≠ 𝑊𝑗(𝑣𝑤) . Hence, 𝜒′𝑒𝑎𝑐(𝐺) ≥ 𝛥(𝐺) . Using 
this result and Proposition 3.1, 𝜒′𝑒𝑎𝑐(𝐺) ≥ 𝑚𝑎𝑥{𝜒′𝑒(𝐺) ,
𝛥(𝐺) } . Since, 𝜒′𝑒(𝐺) ≥ 𝜒′(𝐺) , it can be seen that, 𝜒′𝑒(𝐺) ≥ 
𝛾𝑙𝑒𝑎(𝐺) and so, 𝜒′𝑒𝑎𝑐(𝐺) ≥ 𝛾𝑙𝑒𝑎(𝐺) .

Theorem 3.2: Let |C| be the maximum cardinality 
among all color classes in G. Then,  
where e is the number of edges in G.

Proof: In the proper equitable-edge coloring problem, 
the cardinalities of color classes in G do not play a crucial 
role except for satisfying the condition: 

 ||𝐶(𝑢) | − |𝐶(𝑢′) || ≤ 1, 𝑓𝑜𝑟 𝑢, 𝑢′ ∈ 𝐸(𝐺) . (3.1)

However, in equitable local edge antimagic coloring, the 
antimagic labeling of vertices influences the cardinalities of 
color classes in G. To achieve a minimum coloring through 
local edge antimagic coloring, we analyse the cardinalities 
of color classes while ensuring that equation (3.1) holds.

According to Vizing [?], for any graph G, the chromatic 
index 𝜒′(𝐺) lies within the range 𝛥(𝐺) 𝑎𝑛𝑑 𝛥(𝐺)  + 1. 

Figure 1. Illustration of 𝐾6 not satisfying equitable local 
edge antimagic coloring.
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Through proper edge coloring, there exist at least 𝛥 colors, 
each with a minimum cardinality of at least 1. These car-
dinalities vary based on the parameters e and 𝛥(𝐺) in G, 
where e represents the number of edges. Let |𝐶| be the max-
imum cardinality among all color classes in G.
• If the maximum cardinality is |𝐶| = 1, then every edge 

in G recieves a unique color. On the other hand, if ini-
tially 𝛥 colors are used, then 𝑒 − 𝛥 remaining edges can 
be colored with minimum cardinality |𝐶| = 1, hence 
colors apart from 𝛥 are required, i.e., (𝑒 − 𝛥) unique 
colors are added to the existing color list. Hence, if |𝐶|
= 1, 𝛥 + (𝑒 − 𝛥) = 𝑒 is the upper bound.

• If the maximum cardinality is |𝐶| = 2 , then G will have 
𝛥 colors each with |𝐶| = 2 . The remaining edges can 

be colored with  with at most cardinality |𝐶| = 2 . 

Thus,  is the upper bound if |𝐶| = 2 . 
Proceeding similarly, we can deduce that for the 

maximum cardinality |𝐶|, the minimum number of col-
ors required for local edge antimagic coloring satisfies: 

. 
To minimize the number of colors through local edge 

antimagic coloring, start analysing the graph by initially 
settingc|𝐶| = 2 and increasing it incrementally until we 
reach proper minimum coloring through local edge anti-
magic coloring. By fixing the cardinality |𝐶| = 𝛥 − 1, we 
can attain at most minimum colors for equitable local edge 
antimagic coloring and after 𝛥 − 1, the coloring either 
remains same or reaches 𝜒′𝑒(𝐺) . If the minimum number 
of colors required through local edge antimagic color-
ing equals to 𝜒′𝑒(𝐺) , then the upper bound is 𝜒′𝑒𝑎𝑐(𝐺) ≤
𝜒′𝑒(𝐺) . Otherwise, the cardinality at which we achieve the 
minimum colors for local edge antimagic coloring deter-
mines the upper bound, i.e., .

The following theorem shows why the above Type 
classification of graphs does not exists for complete 
graphs 𝐾𝑝.

Theorem 3.3: The equitable local edge antimagic con-
nection number of a complete graph does not exist unless 𝑝
≤ 5 and 𝜒′𝑒𝑎𝑐(𝐾𝑝)  = 2 𝑝 − 3.

Proof: Let us consider 𝑝 ≥ 6 first. 𝐾6 is 5-regular graph, 
so start labeling the vertices in cyclic order. 

The cardinalities of |𝐶3| = |𝐶4| = |𝐶10| = |𝐶11| = 1 and 
|𝐶5| = |𝐶6| = |𝐶8| = |𝐶9| = 2 , but |𝐶7| = 3, which fails 
to satisfy equitable edge coloring condition. On the other 
hand, for 𝑝 ≤ 5, label the vertices of 𝐾𝑝 in cyclic order, 
which produces the following set of colors {3,4,5, …  ,2 𝑝 −
1}  with cardinalities, |𝐶3| = |𝐶4| = |𝐶2 𝑝−2 | = |𝐶2 𝑝−3| = 1 
and |𝐶5| = ⋯ = |𝐶2 𝑝−3| = 2 , for 𝑝 = 4,5.

Theorem 3.4: The equitable local edge antimagic con-
nection number of a k-regular graph for 2  ≤ 𝑝 ≤ 9 is 2 𝑘 − 1
≤ 𝜒′𝑒𝑎𝑐(𝐺𝑘)  ≤ 𝑘 + 𝑝 − 2 , only if 1 ≤ 𝑘 ≤ 5.

Proof: Let 𝐺𝑘 be a k-regular graph of order p. The cases 
are analysed based on the values of k.
• For 𝑘 = 1: A 1-regular graph is a set of disconnected path 

graphs 𝑃2 , which is only possible for even values of p. 
Since each component consists of a single edge, an equi-
table local edge antimagic labeling with minimum col-
oring will assign the same label to each edge. Hence, the 
equitable local edge antimagic labeling with minimum 
coloring will assign the same label to each edge. Hence, 
the equitable local edge antimagic connection number is 
given by:𝜒′𝑒𝑎𝑐(𝐺1)  = 1 and its cardinality is . 

• For 𝑘 = 2 : A 2-regular graph consists of cycles. For 3 ≤ 
𝑝 ≤ 9 , the cycle graph 𝐶𝑝 is known to satisfy

• 𝜒′𝑒𝑎𝑐(𝐶𝑝)  = 3. The other 2-regular graphs of order 3 ≤ 
𝑝 ≤ 9 are either disjoint cycles or isomorphic to itself. 
The equitable local edge antimagic connection number 
satisfies: 3 ≤ 𝜒′𝑒𝑎𝑐(𝐺𝑘)  ≤ 𝑘 + 𝑝 − 2 .

• For 𝑘 = 3, 4: The 3-regular graphs of order 𝑝 ≥ 4 and 
4-regular graphs of order 𝑝 ≥ 5 yields: 5 ≤ 𝜒′𝑒𝑎𝑐 (𝐺3)  ≤ 
𝑘 + 𝑝 − 2  and 7 ≤ 𝜒′𝑒𝑎𝑐 (𝐺4)  ≤ 𝑘 + 𝑝 − 2  respectively.

• For k-regular graphs where 𝑘 ≥ 5, the equitable local 
edge antimagic connection number exists if and only if 
the graph is not a complete graph (i.e., 𝐺𝑘 ≠ 𝐾𝑝, 𝑓𝑜𝑟 𝑝
≥  6 ).
The below figure illustrates the equitable local edge 

antimagic connection number of 3 and 4 regular graphs for 
p=6.

From the below table one can verify the equitable local 
edge connection number of any regular graphs for 2  ≤ 𝑘 ≤
5 and 2  ≤ 𝑝 ≤ 9 .

Figure 2. Illustration equitable local edge connection number of 3-regular and 4-regular graphs for p = 6 .
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Theorem 3.5: The equitable local edge antimagic con-
nection number of trees for 𝑝 ≤ 6 are Type-I graphs.

Proof: According to the classification, Type-I graphs are 
𝜒′𝑒𝑎𝑐(𝐺) ≤ 𝜒′𝑒(𝐺) . Typically, the path and star graphs are 
Type-I graphs. The following figure is an example of some 
trees classified under Type-I for 𝑝 ≤ 6 .

Equitable Local Edge Antimagic Coloring of Some 
Ladder Graphs

Theorem 4.1: For 𝑝 ≥ 2 , the equitable local edge anti-
magic connection number of a ladder graph is 𝜒′𝑒𝑎𝑐(𝐿𝑝)  = 3.

Proof: Let 𝐿𝑝 be a ladder graph with vertex set 𝑉(𝐿𝑝)  = 
{𝑥𝑡, 𝑦𝑡:  1 ≤ 𝑡 ≤ 𝑝} and edge set 𝐸(𝐿𝑝)  = {𝑥𝑡𝑥𝑡+1, 𝑦𝑡𝑦𝑡+1:  1 

≤ 𝑡 ≤ 𝑝 − 1} ∪ {𝑥𝑡𝑦𝑡:  1 ≤ 𝑡 ≤ 𝑝} . The minimum and max-
imum degrees are: 𝛿(𝐿𝑝)  = 2  and 𝛥(𝐿𝑝)  = 3 respectively. 
The lower bound follows from Theorem 3.1. To prove the 
upper bound define a bijective function 𝜍: 𝑉(𝐿𝑝)  →  {1,2 ,3, 
…  ,2 𝑝} :
1. Label the vertices as:

● When 𝑝 = 𝑜𝑑 𝑑 :

Table 1. Equitable local edge connection number of regular graphs for 2  ≤ 𝑘 ≤ 5 and 2  ≤ 𝑝 ≤ 9 .

𝑝 2 3 4 5 6 7 8 9

𝑘 = 2 - 3 3 3 3 & 4 5 4 & 5 5
𝑘 = 3 - - 5 No graph 7 No graph 9 No graph
𝑘 = 4 - - - Does not exist 7 9 9 11
𝑘 = 5 - - - - Does not exist No graph 9 No graph

Figure 3. Illustration of 𝜒′𝑒𝑎𝑐(𝐺𝑇)  for 𝑝 ≤ 6 .
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● When 𝑝 = 𝑒𝑣𝑒𝑛:

2. The corresponding edge weights and their cardinalities 
are:
The cardinalities of color classes are, |𝐶2 𝑝| = 𝑝 − 1; 

|𝐶2 𝑝+2 | = 𝑝 − 1 and |𝐶2 𝑝+1| = 𝑝. Inorder to verify that this 
satisfies the equitable edge coloring condition take,
(i) ||𝐶2 𝑝| − |𝐶2 𝑝+1|| ≤ |𝑝 − 1 − 𝑝 | = 1
(ii) ||𝐶2 𝑝| − |𝐶2 𝑝+2 || ≤ |𝑝 − 1 − 𝑝 + 1 | = 0

(iii) ||𝐶2 𝑝+1| − |𝐶2 𝑝+2 || ≤ |𝑝 − 𝑝 + 1 | = 1
Thus (i), (ii) and (iii) satisfies the equitable edge col-

oring condition and the total number of edge weights 
required is 3.

Corollary 4.1: For 𝑝 ≥ 3, the equitable local edge 
antimagic connection number of an open ladder graph is 
𝜒′𝑒𝑎𝑐(𝑂𝐿𝑝)  = 3.

Proof: Since, an open ladder graph is obtained by delet-
ing the first and last edges of a ladder graph, the result is 
obvious. By Theorem 3.1, we have the lower bound to be, 
𝜒′𝑒𝑎𝑐(𝑂𝐿𝑝)  ≥  𝑚𝑎𝑥{3,3} ≥ 3. To prove the upper bound, 
define a bijective function 𝜍 ∶ 𝑉(𝑂𝐿𝑝)  →  {1,2 ,3, …  ,2 𝑝} and 
just label the vertices as in Theorem 4.1 and calculate the 
edge weights by neglecting the first and last rungs.

𝐸𝑑 𝑔𝑒 𝑊𝑒𝑖 𝑔ℎ𝑡𝑠
𝐶𝑎𝑟𝑑 𝑖 𝑛𝑎𝑙𝑖 𝑡𝑖 𝑒𝑠

𝑝 = 𝑜𝑑 𝑑 𝑝 = 𝑒𝑣𝑒𝑛

𝜍(𝑥𝑡𝑥𝑡+1) = 2𝑝 𝑡 = 𝑜𝑑 𝑑 

𝜍(𝑦𝑡𝑦𝑡+1) = 2𝑝 𝑡 = 𝑒𝑣𝑒𝑛

𝜍(𝑥𝑡𝑥𝑡+1)  = 2 𝑝+2 𝑡 = 𝑒𝑣𝑒𝑛

𝜍(𝑦𝑡𝑦𝑡+1)  = 2 𝑝+2 𝑡 = 𝑜𝑑 𝑑 

𝜍(𝑥𝑡𝑦𝑡) = 2𝑝 + 1 1 ≤ 𝑡 ≤ 𝑝 𝑝 𝑝

𝐸𝑑 𝑔𝑒 𝑊𝑒𝑖 𝑔ℎ𝑡𝑠
𝐶𝑎𝑟𝑑 𝑖 𝑛𝑎𝑙𝑖 𝑡𝑖 𝑒𝑠

𝑝 = 𝑜𝑑 𝑑 𝑝 = 𝑒𝑣𝑒𝑛

𝜍(𝑥𝑡𝑥𝑡+1) = 𝜍(𝑦𝑡𝑦𝑡+1) = 2𝑝 + 1 𝑡 = 𝑜𝑑 𝑑 -

𝜍(𝑥𝑡𝑥𝑡+1) = 𝜍(𝑦𝑡𝑦𝑡+1) = 2𝑝 + 3 𝑡 = 𝑒𝑣𝑒𝑛 -

1 ≤ 𝑡 ≤ 𝑝 − 1 -

𝑡 = 𝑜𝑑 𝑑 -

𝑡 = 𝑒𝑣𝑒𝑛 -

𝑡 = 𝑜𝑑 𝑑 -

𝑡 = 𝑒𝑣𝑒𝑛 -

𝜍(𝑥𝑡+1𝑦𝑡) = 𝑝 + 1 𝑡 = 𝑜𝑑 𝑑 -

𝜍(𝑥𝑡+1𝑦𝑡) = 3𝑝 + 2 𝑡 = 𝑒𝑣𝑒𝑛 -
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Theorem 4.2: For 𝑝 ≥ 3, the equitable local edge anti-
magic connection number of a slanting ladder graph is 

Proof: Let 𝑍𝐿𝑝 be a slanting ladder graph whose vertex 
set is 𝑉(𝑍𝐿𝑝)  = {𝑥𝑡, 𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝} and edge set is 𝐸(𝑍𝐿𝑝)  
= {𝑥𝑡𝑥𝑡+1, 𝑦𝑡𝑦𝑡+1, 𝑥𝑡+1𝑦𝑡 ∶ 1 ≤ 𝑡 ≤ 𝑝 − 1} . The minimum 
and maximum degrees are: 𝛿(𝑍𝐿𝑝)  = 1 and Δ(𝑍𝐿𝑝)  = 3 
respectively. The lower bound follows from Theorem 3.1. 
To prove the upper bound, define a bijective function 𝜍 ∶
𝑉(𝑍𝐿𝑝)  →  {1,2 ,3, …  ,2 𝑝} :
1. Label the vertices as:

● When 𝑝 = 𝑜𝑑 𝑑 :

● When 𝑝 = 𝑒𝑣𝑒𝑛:

 
2. The corresponding edge weights and their cardinalities 

are:
The cardinalities of color classes are, |𝐶2 𝑝+1| = 𝑝 − 1; 

|𝐶2 𝑝+3| = 𝑝 − 1 and |𝐶2 𝑝+2 | = 𝑝 − 1. Inorder to verify that 
this satisfies the equitable edge coloring condition take,
(i) ||𝐶2 𝑝+1| − |𝐶2 𝑝+2 || ≤ |𝑝 − 1 − 𝑝 + 1| = 0
(ii) ||𝐶2 𝑝+1| − |𝐶2 𝑝+3|| ≤ |𝑝 − 1 − 𝑝 + 1| = 0
(iii)||𝐶2 𝑝+2 | − |𝐶2 𝑝+3|| ≤ |𝑝 − 1 − 𝑝 + 1| = 0

Thus, (i), (ii) and (iii) satisfies the equitable edge color-
ing condition and the total number of edge weights required 
is 3, when 𝑝 = 𝑜𝑑 𝑑 . For 𝑝 = 𝑒𝑣𝑒𝑛, the difference in the 
cardinalities of edge weights results in 0 and 1, thus satisfy-
ing the equitable edge coloring condition. Further, the total 
number of edge weights required is 6, when 𝑝 = 𝑒𝑣𝑒𝑛.

CONCLUSION

The study of various graph coloring and local edge anti-
magic coloring has already proven to be successful. So, the 
proposed equitable local edge antimagic coloring, com-
bining both the aspects is a new and innovative approach 
to this field of research, which is currently wide open for 
exploration. The paper provides some bounds and optimal 
existence of 𝜒′𝑒𝑎𝑐 number for certain graphs such as path 
cycle, wheel, trees and regular graphs. Having these as a 
foundation, one can determine the existence of equitable 
local edge antimagic coloring for higher order graphs and 
other graph families, which is still an open problem.

ACKNOWLEDGEMENTS 

The authors would like to thank the anonymous refer-
ees for their valuable suggestions.

AUTHORSHIP CONTRIBUTIONS

Authors equally contributed to this work.

DATA AVAILABILITY STATEMENT

The authors confirm that the data that supports the 
findings of this study are available within the article. Raw 
data that support the finding of this study are available from 
the corresponding author, upon reasonable request.

CONFLICT OF INTEREST

The author declared no potential conflicts of interest 
with respect to the research, authorship, and/or publication 
of this article.

ETHICS

There are no ethical issues with the publication of this 
manuscript.

REFERENCES

 [1] Hilton AJW, de Werra D. A sufficient condition for 
equitable edge-colorings of simple graphs. Discrete 
Math 1994;128:179–201. [CrossRef]

 [2] Septory BJ, Utoyo MI, Sulistiyono B, Agustin IH. On 
rainbow antimagic coloring of special graphs. J Phys 
Conf Ser 2021;1836:012016. [CrossRef]

 [3] Sulistiyono B, Agustin IH, Alfarisi R. On rainbow 
antimagic coloring of some graphs. J Phys Conf Ser 
2020;1465:012029. [CrossRef]

 [4] Sathiya DK, Senthamilselvi S. On equitable edge 
coloring of wheel graph families. J Algebra Stat 
2022;13:1791–1797.

 [5] Susanto F, Alfarisi R, Septory BJ, Agustin IH, 
Venkatachalam M. On rainbow antimagic coloring 
of graphs. Adv Math Models Appl 2021;6:278–291.

 [6] Budi HS, Tirta IM, Agustin IH, Kristiana AI. On 
rainbow antimagic coloring of graphs. J Phys Conf 
Ser 2021;1832:012016. [CrossRef]

 [7] Agustin IH, Hasan M, Dafik D, Alfarisi R, Prihandini 
RM. Local edge antimagic coloring of graphs. Far 
East J Math Sci 2017;102:1925–1941. [CrossRef]

 [8] Agustin IH, Hasan M, Alfarisi R, Kristiana AI, 
Prihandini RM. Local edge antimagic color-
ing of comb product of graphs. J Phys Conf Ser 
2018;1008:012038. [CrossRef]

 [9] Joedo JC, Kristiana AI, Agustin IH, Nisviasari R. On 
the rainbow antimagic coloring of vertex amalgama-
tion of graphs. J Phys Conf Ser 2022;2157:012014. 

[CrossRef]

https://doi.org/10.1016/0012-365X(94)90112-0
https://doi.org/10.1088/1742-6596/1836/1/012016
https://doi.org/10.1088/1742-6596/1465/1/012029
https://doi.org/10.1088/1742-6596/1832/1/012016
https://doi.org/10.17654/MS102091925
https://doi.org/10.1088/1742-6596/1008/1/012038
https://doi.org/10.1088/1742-6596/2157/1/012014


Sigma J Eng Nat Sci, Vol. 43, No. 3, pp. 835−841, June, 2025 841

[10] Kaliraj K. Equitable edge coloring of some join 
graphs. Int J Math Appl 2017;5:971–975.

[11] Manikandan K, Aliyar SM, Manimaran S. An equita-
ble edge coloring of some classes of product of graphs. 
Malaya J Matematikk 2020;8:1354–1357. [CrossRef]

[12] Sivaraman K, Prasad RV. Some results for equita-
ble edge coloring of some cycle and silicate related 
graphs. Adv Math Sci J 2020;9:5703–5711. [CrossRef]

[13] Manickam M, Senthamilselvi S. A note on equi-
table edge coloring of graphs. J Algebra Stat 
2022;13:1803–1808.

[14] Hartsfield N, Ringel G. Pearls in graph theory. 
Cambridge: Academic Press; 1990.

[15] Arumugam S, Premalatha K, Bača M, Semaničová-
Feňovčíková A. Local antimagic vertex coloring of a 
graph. Graphs Combin 2017;33:275–285. [CrossRef]

[16] Rajkumar S, Nalliah M. On local edge anti-
magic chromatic number of graphs. Proyecciones 
Antofagasta 2022;41:1397–1412. [CrossRef]

[17] Vizing VG. Some unsolved problems in graph the-
ory. Russ Math Surv 1968;23:125–141. [CrossRef]

[18] Vivik VJ, Girija G. Equitable edge coloring of some 
graphs. Util Math 2015;96:27–32.

[19] Vivik JV. Equitable edge chromatic number of 𝑃𝑚 ⊗ 
𝑆𝑛∘ and 𝑆𝑚∘ ⊗ 𝑆𝑛∘ . Commun Fac Sci Univ Ankara 
Ser A1 Math Stat 2019;68:1294–1300. [CrossRef]

[20] Vivik JV , Girija G. An algorithmic approach to 
equitable edge chromatic number of graphs. TWMS 
J Appl Eng Math 2019;9:374–383.

[21] Zhang X, Liu G. Equitable edge–colorings of simple 
graphs. J Graph Theory 2011;66:175–197. [CrossRef]

https://doi.org/10.26637/MJM0804/0002
https://doi.org/10.37418/amsj.9.8.39
https://doi.org/10.1007/s00373-017-1758-7
https://doi.org/10.22199/issn.0717-6279-5339
https://doi.org/10.1070/RM1968v023n06ABEH001252
https://doi.org/10.31801/cfsuasmas.524481
https://doi.org/10.1002/jgt.20499

