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Abstract: In this paper, we study the additive fuzzy measure
which defined on generated fuzzy algebra, the extension theo-
rem of normal additive fuzzy measure is given.
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ies Introduction
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M In section 2 of this paper, the concept of ,qlas's of fus-
zy sets generated by elassical class of sets is given, and we
study its main properties. Then the monotone elass theorem of

fuzz y sets is proved. In section 3, we extend additive fuzzy

..................

measure from algebra ¥ to the w-algebra s Zijgenerated by %

Throughout this paper, let X be nonempty, i(X)be the

class of fuzzy sets, R be [0,%90).

2, . Class ofifuzzy sets. o ;
- Inthis pape_r[]i],, Zadeh introduced the set-theoretic

Xi, Xj is gisjoint. — |
Definition 2.2 Let { In; az 1},‘:;?0_0., ikn; n2t} is called an

increasing sequence of fuzzy sets iff XicAoG--¥, _i.e‘t;‘i'én?i'n
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then X is called the limit of {An ; n 1} and we write AnTZ;Simiz
larly if o AZD"' and A—-ﬂ An, we say tha‘b the An form a decreas-
ing sequence of fuzzy sets a.nd X is the limit of the An , denoted -
by EnlZ. '
Definition 2.3 Let RC Fx), we say that K is a fuzzy algebraiif
1) Xe€ “ﬁ .
2) For every Tedi = e R .
3) PFor arbitrsry X, §e§= EUfe % .

From the derlnltlon 2.3, we obtaln :
Proposition 2.1 Let K, BeR then ANT, X-3- infe &K .

Definition-‘2.4 Let Ac:?i(x), A is.called a fuzzy @-algebre iff
1) Xe &
2) For leA=> e & . _
3) For {Iin; n;1}C§:(X)=>QAn&A .
If A& is a'fuzzy O-~-algebra, then (X , g. ) is called a fuzzy
measurable space,
For a given fuzzy al gebra é‘ﬁ , denote
T(R) —ﬂ{ﬁ ?Cﬂandg- is a fuzzy @-algebra } .
It is easy to prove that 0(R)is the smallest fuzzy G-algebrs con-
tainingz 3?2' s We.say that 0'(31) is the fuzzy O-21zebra generasted bjr
éi” : |
Definition 2.5 A class.of fuzzy setsﬁ is called a fuzzy monotone
cless 1ff for erbitrary monotone secuences of fuzzy sets {An nz 1]’
AnTAorAnlA we have L €M .
Theorem 2.+ ( Monotone class theorem of fuzzy sets )
Let ﬁ be a fuzzy algebra, M be a monotone class of fuzzy set
cont“aining f then O'(F)C:M
Définitionz2.6 ILet B be a class1ca1 “class of sets, for fe c'g-("(X),
we call thet X is the fuzzy set.generated by B , if for arbitrary
&€ (0, 1) , ve have : A, Aw€EB

Let ﬁ(B} denote the class of fuzzy sets generated by B

Proposition 2.2 1): IE B is a algebra » then 33(5) is a fuzzy a.lgebra.
2): If B is a O-algebra, then “f«(B)ls a fuzzy @-algebra, and rin_
the same time, Aa.EB and Aw€B is egivalent.

Deflnlt:\.on 2.7 A fuzzy algebra % is called generatable iff there is

& classical algebra %o , such that“?«' f&"ﬂ.) . and at the same time,

?i is called&fuzzy algebra generated by F, ; Fuzzy g-algebra &

is called generatable iff there is g classical O0-algebra A4, such -t}ut
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A = ?(A). And at the same time A is called & fuzzy GO-alrebra gene-
rated by A

Proposition 2.3 Let o =ﬁ@<«) ﬁed.generable Tuzzy algebra , then for

arbitrary K"e“g.'{é , €(0, 1]_, v7e have that dIr€ Fa o

Proposition 2.4 Iet (X, &) be a measurable spzce , A be a fuzzy
U-algebra, then & iz generagted py A irf for all ze,;; , & is g mea~

Surable_functinn on (X, &).

3 . Additive fuzzy mezszure on class of fuzzy sets and itz ztension.

Definition 3.1 1Te= R be a fuzzy algebrs » the fuzzy set function
H : ﬁ"""‘ R* is called gn additive fx._lzzy measure on ﬁ y 1f it
satisfies the following condifions: |

AT pg)eo.

AFM2: 1If X,Be , end Icﬁ", then HAs K(z).

Ami3: I K, B€F |, tnen p(xuf).. HEND) = p(D + U(S).

AFMS4: If { & n;1}c§ , Zeﬁ and Ant I‘, then %}gﬂ(xn)
= H(B). (), '

M5 Tt {Ey; nz1}eF | ref and I} X, then lin M (E)
= K(D. o

If fuzzy set function H .only satisris m-, AFM2, aFi3 ;
AFM4, then H is called,ldwer-additive fuzzy meaéﬁré-; It M
satisfies AFM1, Amip, AFM3, AFHS, ‘_then K is cal_ied upper additive

fuzzy measure .,

Obviously, H is finitely additive and countably additive,

Definition 3.2 Let & =F(F)ve = generateble fuzzy algebra
tive fuzzy measure/.( on § is called.nomal iff for every Ae.;a?zf, ) & E
00, 1], we have that Heda)= dH(IA) .

In the following , 1et K be a fuzzy elgebra, M be en edditive

y &n eddis -
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R
furoy anroure on F .
e ol
t ¢ ={1; aec F (i, mnd there exist Ine® , nz1, such

that AnI A)

P

Fo =1 4; Ie‘}iu) ent there ‘exist In€k , npt | Tushthot Ay

L4 ;\ ~ ~ - ~-
Pronosition?, 1 For 011 fe ‘;Z(zu, FeRe ite PeFy .

P

2) 1f &, fe%s, tnow RUT, I0Te RE .

3 IF MERT, n2t, Itk thor TeFol.
H

-

Lo
Lemma 3.1 Let be on 2dditive fuzmy mercure on ?& s Cumnoce that
o~ o~ o~ o . ' ~ o~ ~
A1, A2, A2 ... belo=x to R ond inmcrenze to 2 1imit ; B1, Bp, B3...

belong to JR ord increzse to B. If XcE, then

%}gH(An)s ain ()
Theorem3.1 Let R be an additive fuz 2y measure on % s then R can Dbe
oy

extended to a lower addi tive fuzzy measure F on F, e Where '.( is

defined hy the following menner:

For every K€ $e , then thers evist eF |, such that & 1 K,
we define: H(D = 1im }((In) .
.Theornt 2 Let ?i i{}i,)be a fuzzy algebra generated by P, }l

is a normal additive fuvzy measure on ? then there exists a meazure

V on (%K) such that for every Aef I'(.-) is M—.nte'rrable, “end

HE) =g AdOdy,

-

Corollary 1 If ’i ;(ﬁ.) iz a generated fuzzy algebra , ,4 is a
normal additive fuzzy measure on ¥ , then M satisfies:

' K(E) + M(E®) = H(X) , :wherever Te 3 .

Corollary 2 1If f=ﬁ(ﬂis a generated fuzzy algebra, H is a n.ormal
additive fuzzy measure.on ﬁ' ’ ey (n®1) is an J.ncrea.sine; sequence of

_:uzzy sets on ﬁ , By (31_121)‘1.. a decreasing sequence of fuzzy sets
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on % , end uAn::an s then limii(Zn)2 1~...|4(B,1)

Lemma 3.2 Let R =?(77.) be a cenerated fuzzy algebra , K te a normal
additive fuzzy ‘measure on § y then for every Ie-fd.'., we have:

AD) + JE®) = B). |
Where H is a fuzzy set functic?n on fi; » which defined by the follow-

ing msnner:
For Fefs » then there exist A, n21, such thet L%, the fuzzy

o . _—
set function M Re— p* 1s defined by (3.2),

B(D = lin (&) . (3.2)

Theorem3.3 Let K be a lover additive fuzzy measure on RE, vhich is
defined by (3.1), for .ie€ FR(Z), we dn“lne

KD = izt (B, TeRe, con)
Then; |

1) H‘: ,-4 on ﬁ,, and ,.(‘ is a 4’1 nite fuzzy set function.

2)  If Ic§, then (D mtE).

3) If K, Be F(X), then H*(XUB) + p(Znf)s (D) + K(B).

4) If he Fx), & ¢ UAn. thea lim (&) ~ M J%).
Lemma3.3 If R=RK)iz = generatedufuzzy algebra, Mis a normal.addi-
tive fuzzy measure on % , then .'for‘Ie F(X), we hove:

KD + ma®)2 ux).
Theo‘rem3.4 It ﬁsﬁ(ﬁn)-"is a‘geﬁerated furzy alzebrz, M iz 2 normel
additive fuzzy measure on t denote

A-iTe Ry D . M) = ) b

Then I is.a fuzzy 0-algebra containing ﬁ

Theorem3.5 If %« (%) is a generated fuzzy a_ﬁebra, H is a normal

additive fuzzy measure on f » then M*is an additive fuzzy measure on

A .

Theorem3.6 (Extension Theorem) 1Ir § =5 (Fe) 15 o 'genér'at_ed - fuzzy
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algebra, Mis a2 normal additive fuzzy measure on ii' s then K hes a

unique extension to an additive fuzzy measure on O(K).

Definition3.3 The additive fuzzy measure M on A’: is. called complete

iff whemever Ke A and (D) = 0 we have Fe sk for ail fe i

Theorem3.7 1In the Theorem3,5 , the additive fuzzy measure ’.("on ,4- is

comvlete,
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