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Abstract 
 
In this paper, we introduce the notions of Q-fuzzy UP-ideals and Q-fuzzy UP-subalgebras of UP-algebras, and their 

properties are investigated. Relations between a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) and a level subsets of a Q-
fuzzy set are investigated, and conditions for a Q-fuzzy set to be a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) are provided. 
Finally, prove that it is not true that if µ·δ is a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) of A×B, then either µ is a Q-
fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) of A or δ is a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) of B. 
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1. Introduction and Preliminaries 
 
The concept of a fuzzy subset of a set was first 

considered by Zadeh (1965). The fuzzy set theories developed 
by Zadeh and others have found many applications in the 
domain of mathematics and elsewhere.  

The concept of Q fuzzy sets is introduced by many 
researchers and was extensively investigated in many 
algebraic structures such as: Jun (2001) introduced the notion 
of Q-fuzzy subalgebras of BCK/BCI-algebras. Roh et al. 
(2006) studied intuitionistic Q-fuzzy subalgebras of 
BCK/BCI-algebras. Muthuraj et al. (2010) introduced and 
investigated anti Q-fuzzy BG-ideals of BG-algebras. Mostafa 
et al. (2012) introduced the notions of Q-ideals and fuzzy Q-
ideals in Q-algebras. Sitharselvam et al. (2012), Sithar Selvam 
et al. (2013) and Selvam et al. (2014) introduced and gave 
some properties anti Q-fuzzy KU-ideals, anti Q-fuzzy KU-

 
 

subalgebras and anti Q-fuzzy R-closed KU-ideals of KU-
algebras. The notion of anti Q-fuzzy R-closed PS-ideals of PS-
algebras is introduced, and related properties are investigated 
Priya and Ramachandran (2014). 

Iampan (2017) introduced a new algebraic structure, 
called a UP-algebra. In this paper, we introduce the notions of 
Q-fuzzy  UP-ideals   and   Q-fuzzy   UP-subalgebras   of   UP- 
algebras, and their properties are investigated. Relations 
between a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-subalgebra) 
and a level subsets of a Q-fuzzy set are investigated, and 
conditions for a Q-fuzzy set to be a Q-fuzzy UP-ideal (resp. Q 
fuzzy UP-subalgebra) are provided. Finally, prove that it is 
not true that if µ·δ is a Q-fuzzy UP-ideal (resp. Q-fuzzy UP-
subalgebra) of A×B, then either µ is a Q-fuzzy UP-ideal (resp. 
Q-fuzzy UP-subalgebra) of A or δ is a Q-fuzzy UP-ideal (resp. 
Q-fuzzy UP-subalgebra) of B. Before we begin our study, we 
will introduce the definition of a UP-algebras. 
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