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IF-events

Atanassov K.: Intuitionistic Fuzzy Sets: Theory and
Applications, Physica Verlag, New York 1999

IF-event A = (µA, νA), µA, νA : X → [0, 1] µA + νA ≤ 1.

A� B = ((µA + µB − 1) ∨ 0, (νA + νB) ∧ 1)),

A⊕ B = ((µA + µB) ∧ 1, (νA + νB − 1) ∨ 0),

¬A = (1− µA, 1− νB).



State

m : F → [0, 1]

m((1, 0)) = 1,m((0, 1)) = 0,

A� B = (0, 1) =⇒ m(A⊕ B) = m(A) +m(B),

An ↗ A =⇒ m(An)↗ m(A).



Observable

Observable x : B(R)→ F

x(R) = (1, 0), x(∅) = (0, 1),

A ∩ B = ∅ =⇒ x(A)� x(B) = (0, 1), x(A⊕ B) = x(A) + x(B),

An ↗ A =⇒ x(An)↗ x(A).

Example. ξ : X → R, x(A) = ξ−1(A).



x : B(R)→ F - observable

m : F → [0, 1] - state

mx : B(R)→ [0, 1],mx(A) = m(x(A))

=⇒

mx is a probability measure



Independence

x , y : B(R)→ F independent ⇐⇒
∃ observable κ : B(R2)→ F ,∀A,B ∈ B(R)

mκ(A× B) = mx(A)my (B)



Sum of observables

x , y : B(R)→ F independent

x + y(A) = κ(g−1(A))

where
g : R2 → R, g(u, v) = u + v

Motivation.

(ξ + η)−1C == T−1(g−1(C )),T = (ξ, η) : X → R



Moments

E (x) =

∫ ∞
−∞

tdmx(t)

σ2(x) =

∫ ∞
−∞

(t − E (x))2dmx(t)



Law of large numbers

If (xn) is a sequence of independent observables with the same
expectation a and the same dispersion σ2then for any ε > 0

lim
n→∞

m

((
1

n

n∑
i=1

xi − a

)
(−ε, ε)

)
= 1.


