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Some Fundamental Issues on Type-2 Fuzzy Sets

WANG Fei-Yue' ? MO Hong?

Abstract New and revised definitions such as unit fuzzy sets, type-2 fuzzy sets (T2 FSs) and their restriction at a point
are introduced by the method of set theory to make them easily understandable. All the definitions are uniform and formal,
and able to represent type-2 fuzzy sets conveniently. An embedded unit fuzzy set is defined to describe general T2 FSs
and the representations of discrete and partially connected T2 FSs are given as well. Based on the universes of discourse,
primary membership grade, and membership function, type-2 fuzzy sets are divided into four classes: discrete, partially
connected, connected, and compounded. Connected T2 FSs are further classified into two types: single connected and
multi-connected. The partition method for closure of support (CoS) is used to represent the primary membership grades
and interval type-2 fuzzy sets. A method of second/third partition for CoS is proposed to represent single connected /multi-
connected T2 FS, respectively after CoS is divided twice and three times; the upper and lower membership functions, and
the restriction of the secondary membership function have same analytic expressions, respectively. Finally, the connections
among the restriction of T2 FS at a point, primary membership function, C'oS, embedded type-1 fuzzy set are discussed.
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z % [2.4— 0.3z 33—04x]>U
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