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Fuzzy Sets and Systems (1)

"O}vm u=}@ =Q uOw@ |R=i w uOw@ |iO=YD u}@ Cw=iD “1

xm O}vm C@=F ’OvW=@ X |v=yH |xawtHt |wQ Q@ |R=i |xawtHt wO B w A Qo = “2

|A| + |B| = |A ∪ B| + |A ∩ B|

Qo = ’O}vm x@U=Lt =Q C(x) = x
x+1 C} w[a ‘@=D =@ |R=i |xawtHt “|rY= OOa” |xD}r=v}OQ=m “3

"OW=@ xDUUo X = {0, 1, 2, . . . ,20} ‘HQt |xawtHt “hr=”

"OW=@ xDUw}B X = [0, 20] ‘HQt |xawtHt “?”

%O}vm ?DQt =Q Q} R C} w[a ‘@=wD =@ xOW h} QaD |R=i |=yxawtHt ’|R=i uOw@ xawtHtQ} R |x]@=Q R= xO=iDU= =@ “4

A(x) =
1

1 + 10x
,

(

1
1 + 10x

)1/2
,

(

1
1 + 10x

)2

C} w[a xHQO ‘@=wD =@ |k}kL O=Oa= R= X = [0, 10] |xR=@ |wQ Q@ xOW h} QaD C w B ’A |R=i |=yxawtHt “5

A(x) =
x

x + 2
, B(x) = 2−x, C(x) =

1
1 + 10(x − 2)2

"O}vm u}}aD =Q Q} R |=yxawtHt R= l} Qy C} w[a xHQO ‘@=D Q=Owtv w |[=} Q pwtQi "O} Q}o@ Q_v QO =Q

C̄ ’B̄ ’Ā “hr=”

B ∪ C ’A ∪ B “?”

B ∩ C ’A ∩ B “G”

A ∪ B ’A ∩ C̄ “O”

normal =yv; R= l} Qy xm O}vmXNWt w O}@=}@ =Q Qw@a |x]kv w ‘=iDQ= ’x=ox}mD ’jwi |xr�Ut |=yxawtHt R= l} Qy |=Q@ “6
"subnormal =} OvDUy

x@U=Lt |rm α |=Q@ =Q strong α-cut w α-cut ’X = [0, 10] |wQ A(x) = x
x+2 C} w[a ‘@=D =@ |R=i |xawtHt |=Q@ “7

"O}vm

QDnQR@ |r}N› ’‹5 ,=@} QkD› %O}vm h} QaD |R=i |xawtHtl} Q} R |=y|oS} w R=l} Qy |=Q@ "X = {1, 2, . . . ,10} O}vm ZQi “8
"‹lJwm |r}N› ’‹7 R= QDnQR@ xv |rw nQR@› ’‹4 R= QwO› ’‹lJwm› ’‹5 R=

"O}vm CUQyi =Q =ystrong α-cut w =yα-cut |x}rm ’Q} R |R=i |xawtHt |=Q@ “9

A = 0 5/x1 + 0 4/x2 + 0 7/x3 + 0 8/x4 + 1/x5
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’x ∈ X Qy |=Q@ f(x) = x2 ‘@=D w 5 |xr=Ut C} w[a ‘@=wD w X = {1, 2, . . . ,10} ‘HQt |xawtHt uDiQo Q_v QO =@ “10
|wQ Q@ xm D |R=i |xawtHt uDiQo Q_v QO =@ TBU "O}vm x@U=Lt =Q f(C) w f(B) ’f(A) ’VQDUo pY= |Q}oQ=m@ =@

%O}vm x@U=Lt =Q f−1(D) ’CU= xOW h} QaD Y = {0, 1, 4, 9, 16, . . . ,100}

D = 0 5/4 + 0 6/16 + 0 7/25 + 1/100

w CU= xOW h} QaD Y = {50, 51, . . . ,100} w X = {1, 2, . . . ,100} |=yxawtHt |wQ R |R=i |} wOwO |x]@=Q “11
xOW h} QaD u; C} w[a ‘@=D =@ y ∈ Y w x ∈ X Qy |=Q@ x]@=Q u}= "Ovm|t |}=tvR=@ =Q ‹CU= y R= QDmJwm Q=}U@ x› |x]@=Q

%CU=

R(x, y) =

{

1 − x
y , x ≤ y

0 , otherwise

#CU}J R |xvt=O “hr=”

#CU}J R OQ@ “?”

#CU= OvJ R ‘=iDQ= “G”

"O}vm x@U=Lt =Q R−1 “O”

|xHQO Qov=}@ R(x, y) ’y ∈ Y w x ∈ X Qy |=Q@ xm O}vmh} QaD X ×Y |wQ R |R=i |x]@=Ql} ’OW=@ X = Y = R Qo = “12
"OW=@ Qo}Om} x@ y w x uOw@ l}ORv

|xr}Uw x@ S(Y,Z) w R(X,Y ) |R=i |x]@=Q wO "Z = {4, 5, 6} w Y = {1, 2, 3, 4} ’X = {0, 1, 2} O}vm ZQi “13
%Ov=xOW h} QaD Q} R |=yT} QD=t

R =







0 1 0 4 0 7 1
0 0 1 0 4 0 7
0 0 0 1 0 4






S =













0 4 0 2 0
0 6 0 4 0 2
0 8 0 6 0 4
1 0 8 0 6













"O} R=U@ =Q R ◦ S ?}mQD |x]@=Q

’|vQ=kD ’|@=DR=@ X=wN uDW=O Q_v R= =Q CU= xOW xO=O =yv; |=yT} QD=t xm X = {x1, x2, x3, x4} |wQ S w R |x]@=Q wO “14
%O}vm |UQQ@ |vQ=kDO=B w |@=DR=@O=B ’|QPo =QD

R =













0 0 3 0 1
0 1 0 5 0 7
1 0 0 0
0 0 7 0 1













S =













1 0 7 0 3 0
1 1 0 7 0 3
1 1 1 0 7

0 1 0 5 0 1
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