DERIVATIVE OF FUZZY REAL FUNCTIONS

Adrian Minarovič

Department of mathematics, Faculty of natural sciences Matej Bel University Tajovského 40, 974 01 Banská Bystrica, Slovak Republic

minarov@fpv.umb.sk

Fuzzy real function is a mapping from R to a set of all fuzzy real numbers. A simple approach on diferentiation of these fuzzy real functions based on α-level functions is studied. Some properties of this derivative are shown, including relationship of the derivative and the monotonicity of fuzzy function and also equivalents of standard theorems such as Rolle theorem are proven.

Definition. (f0(x))_α denotes the derivative of fuzzy function f on the level α at the point x. (f0_{(x))α = [Iα; Sα],} where I_α = inf{f0_β(x); |β| ≥ α}, S_α = sup{f0_β(x); |β| ≥ α}, for α ∈ ]0; 1] and |β| ∈]0; 1]. I_0 = inf_{0<α}ˇ_1 I_α, a S_0 = sup_{0<α} ˇ1^{Sα.} Definition. Derivative of fuzzy function f at point x ∈]a, b[ is fuzzy set f0(x) defined as follows: μ_f 0_{(x)}(z) = sup{α; z ∈ [I_α, S_α]} where [I_α; S_α] are derivatives on level α of fuzzy function f at point x, assuming sup ∅ = 0.

References

[1] Kalina, M. Derivatives of Fuzzy Functions and Fuzzy Derivatives, Tatra Mountains Mathematical Publications 12, 1997.

[2] Dubois, D., Prade, H. Towards Fuzzy Diferential Calculus. Part 1-3, Fuzzy Sets and Systems 8, 1982. .