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Abstract
Background Li and Chen (Cognit Comput. 2018; 10:496–505) proposed the concept of the D-intuitionistic hesitant fuzzy 
set as well as proposed a method for comparing two D-intuitionistic fuzzy sets.
Method Li and Chen have proposed the concept of the D-intuitionistic hesitant fuzzy set by introducing the degree of belief 
of the decision maker regarding the opinion of an expert in the existing definition of an intuitionistic hesitant fuzzy set.
Results In future, other researchers may use Li and Chen’s comparing method in their research work. However, after a deep 
study, it is observed that Li and Chen’s comparing method fails to differentiate two distinct D-intuitionistic fuzzy sets.
Conclusion It is inappropriate to use Li and Chen’s comparing method.
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Introduction

Li and Chen [1] pointed out the limitations of the hesitant 
fuzzy set and generalized hesitant fuzzy sets. Also, to over-
come the limitations, Li and Chen [1] proposed the concept 
of the D-intuitionistic hesitant fuzzy set.

A D-intuitionistic hesitant fuzzy set � is represented as 
� = ⟨
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��
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���
,
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dp,
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where,

 (i) The intuitionistic fuzzy number 
(
�i, �i

)
 represents the 

views of the ith expert.
 (ii) di represents the degree of belief of the decision 

maker regarding the views of the ith expert such that 
0 ≤

∑p

i=1
di ≤ 1.

 (iii) p represents the number of decision makers.
 (iv) �i + �i ≤ 1∀i.
 (v) 0 ≤ �i ≤ 1∀i.
 (vi) 0 ≤ �i ≤ 1∀i.

Li and Chen [1] also proposed a method for compar-
ing two D-intuitionistic hesitant fuzzy sets. In future, other 
researchers may use Li and Chen’s comparing method [1] 
in their research work. In this paper, it is shown that Li and 
Chen’s comparing method [1] fails to differentiate two dis-
tinct D-intuitionistic fuzzy sets. Hence, it is inappropriate to 
use Li and Chen’s comparing method [1].

Li and Chen’s Comparing Method

Li and Chen [1] proposed the following method for  
comparing two D-intuitionistic hesitant fuzzy sets 
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Case (i): If S
(
𝛼1
)
< S

(
𝛼2
)
 , then 𝛼1 ≺ 𝛼2.

Case (ii): If S
(
𝛼1
)
> S

(
𝛼2
)
 , then 𝛼1 ≻ 𝛼2.

Case (iii): If S
(
�1
)
= S

(
�2
)
 , then �1 = �2.
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Inappropriateness of Li and Chen’s 
Comparing Method

In this section, some numerical examples are considered 
to show the inappropriateness of Li and Chen’s comparing 
method [1].

1. It is obvious that �1 = ⟨(0.6, {(0.1,0.3)}), (0.4, {(0.2,0.4)})⟩ and 
�2 = ⟨(0.6, {(0.3,0.5)}), (0.4, {(0.15,0.35)})⟩ are two distinct 
D-intuitionistic hesitant fuzzy sets, i.e., �1 ≠ �2.

  While, as S
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(0.15 + 1 − 0.35) + (1 − 0.6 − 0.4)� = 0.24

+0.16 = 0.40.
  Therefore, according to Case (iii) of Li and Chen’s 

comparing method [1], discussed in Sect. 2, �1 ≠ �2 , 
which is mathematically incorrect.

2. It is obvious that �1 = ⟨(0.6, {(0.15,0.45)}), (0.3, {(0.2,0.3)})⟩ 
and �2 = ⟨(0.6, {(0.25,0.55)}), (0.3, {(0.15,0.25)})⟩ are 
two distinct D-intuitionistic hesitant fuzzy sets i.e., 
�1 ≠ �2.

  While, as S
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is equal to S
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+(1 − 0.6 − 0.3)� = 0.21 + 0.135 + 0.1� = 0.344 + 0.1�.
  Therefore, according to Case (iii) of Li and Chen’s 

comparing method [1], discussed in “Li and Chen’s 
Comparing Method,” �1 ≠ �2 , which is mathematically 
incorrect.

Conclusions

It can be easily concluded from “Li and Chen’s Compar-
ing Method” that Li and Chen’s comparing method [1] 
can be used to compare two such distinct D-intuitionistic 
hesitant fuzzy sets �1 and �2 for which either the condition 
S
(
𝛼1
)
< S

(
𝛼2
)
 or the condition S

(
𝛼1
)
> S

(
𝛼2
)
 will be satis-

fied. However, Li and Chen’s comparing method [1], dis-
cussed in “Li and Chen’s Comparing Method”, cannot be 
used to compare two such distinct D-intuitionistic hesitant 
fuzzy sets �1 and �2 for which the condition S

(
�1
)
= S

(
�2
)
 

will be satisfied. To overcome this, limitation of Li and 
Chen’s comparing method [1] may be considered as a chal-
lenging open research problem.
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