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The paper deals with generalizing of Kurzweil integral for
fuzzy mapping,i.e.mapping with valuea in the set of fuzzy
numbers and gives a relationship between such a fuzzy integral
and real integral.Here we only introduce briefly the definition
of integral in the Kurzweil sense.

Let f: [a,b] —>R be a real function and D= {(Ei,xi) ,i=1,...,n}
be such a partition of [a,b-] that x; € Ey,E; (i=144e04n) are
compact subintervals of [a,b] such that Int Eiﬂ Int Ejs g

for i£j (i,j=1seeesn) and i@ E;= [ayb] oThe integral sum
=1 T

of £ for the partition D have the form
n

where A is the Lebesgue measure.

Let A: [a,b-_]'—-’(0,00) be a function.A convenient partition
of [a,bj with respect to A is such a partition D that

E; < (xy= Axy)oxy+ Alxy)),1=1,..0n (2)

The set of all convenient partitions of [a,bl with respect
to A will be denoted by I ( A).It is easy to prove that for
any fonction A : {a,b] —(0,®) is Dcn) £ 9
Futher we will consider a fuzzy mapping f£: [a,b] — L(R),
where L(R) denote the set of fuzzy numbers,i.e.the set of
functions & :R——[O,f_] that satisfy the following conditions:

1) There is X, €R such that (u(xo)=1

2) The set u, = {x( R: u(x)> o(lr ias convex for all o€ (0,1]

3) 4 is upper semicontinuous function

4) There is a compact set K<R such that {xe R: M(x)>0} <KX
We can define on the set L(R) a metric 4 by the following
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formula: d( M, V)= (sxtlg 1{]mta.x [,ccl -ad‘ ’ Id‘,( -b"‘l] } )

where M, V€ L(R) and MUy = [a.u_ ,b;_l s Y = [cul .d‘*]
Puri and Ralescu proved that (L(R),d) is a complete metric
space. _

Definition 1. 4 fuzszy mapping f: La,b] —L(R)
igs integrable ( in the Kurzweil sense ),if

JeeL(R) Y €>0 JA: '[a,b]-——-(o,oo ):VDG.,@(A) :
d( s(£,D)sc) < & oThe fuzzy number ¢ is called the Kurzweil
fuzzy integral of f and it is demoted by f° £d 2.

: a

We will define for every of¢ (0,1] functions B, ,Q, :L(R)—R
by the formulas
PR = min{ x: um(x) ;o(_} 2Q AU = max fx- #(x)>°<j B
L€ L(R)sleee Py £,Q L & [8yD] —=Re
Proposition 1, Let f: [a,b_l——»L(R) be a fuzzy
function,Py £,Qq £ La,b]—-»R.Then £ is integrable (in the
Kurzweil demse ),if only if P, £,Q « f are integrableo

Remark 1.The integrals of functions P £,Q £
( e (0,1] ) are the Perron integrals.

Proposgition 2. A fuzzy function f: [a,b] —>L(R)
is Kurzweil integrable if only if there exists the Perron
integral of Q.lf and there exist the lLebesgue integrals of
Quf - Q1f ’ Q1f- Py f &

Theorem 1. Let (f ) be a sequence of integrable
fuzzy mappings on 'E,b] ,f éfn_ﬂ ( n=1,2nu):

£(x) = 1lim £ (x) for every x ¢ La. 'tzl and let the sequence
B~ 00

of fuzzy numbers ( f £y aA ) be convergent with reapect to

the metric.Then f is integrable fuzzy mapping,too,and

b
§ 2434 = lin f 2,42 holds.
a N—=0c0 g

Remark 2. f &f , means that for all xe |a,b]
£.(x)sf, 4(x) with respect to relation "<" on L(R) ([4]).
Remark 3. lim £,(x) = £(x) means that for all xe [a,b]
—p OO
\ €>0 Im=N(e 50t Vn>N rd(£ (x),£(x))< € ([4]).
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Theorem 2. Let (£ ) be a sequence of integrable fuzzy
mappings on [a,b] sy 1lim fn(x) = £(x),x € ra,b] oLet
n—» 00 -
there exist the integrable functions v,w such that v:.'i’nsw

(n=1,2,...) for every x € [a,b] oThen f is integrable function,

too,and lim f°f dA = f° 244 holds. (V,W,f are fuzzy f.)
i —»=Q0 n a '
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