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#%�<���>, %
�#$��CX����%�, M\
<%�>����
[. 	D�9, `���#%�������2��
, �����#$����
����2. +2, �#$���������2��
�. �"�(�����
@�, ��-����Q^��:�, ���YQ^��2�H9�����2, :
Æ#6	����2����, �#$���$���Q^�2�),�,���
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���#�T�����F��������02���. �!�����
$&	/'�-FJ�/T, �*	�,�/'J=�R/4�/'�-S�, �
����#��#�Æ�. ����$&����&�, ������, 	���

�&���a0�. S�	'���&���$!�, �&����#�
�@!
,�*(�. �
_Z�&����#��
, /,Z�&$����#�&)�
��.

2.1 1K23�4523

������_��&�?D$0. F��
(L7�$�,

(�$0�Z

�$0�MN�$0; �!B*%�$�, 
!B�$0�Pb�$0�Æ`B]
�$0�. �),
S6)�, ��U	2�21G�),#�$0, ���, �0
� X cÆ. � 26 ,a�B]$0, �2�-
.�$0�, ��),��. �� X

��)1�G� X ��$0, �0� A, B, C �&. X ��	2G��\, �;<

B] (� x, y) cÆ. �) x  ' A, c� x ∈ A; [ x � ' A, c� x �∈ A. � ∅

�&�$0, � X �&2$0. �'� P1, P2, · · · , Pm, �
� P1, P2, · · · , Pm

� x 21*$)?D$0�

A = {x | P1(x), P2(x), · · · , Pm(x)}.

	' X ��J,�$ A � B, [ x ∈ A .:
 x ∈ B, G A #' B, � B �
# A, c� A ⊆ B. [ A ⊆ B � B ⊆ A ,.$*, G A �' B, Rc� A = B.

' X ���, c

P(X) = {A | A ⊆ X},
G P(X) � X �^$. �) X �
 n ,�\, 2 P(X) �
 2n ,�\. 	' X

�J,�$ A � B ��0���

A ∪ B = {x | x ∈ A � x ∈ B},

A ∩ B = {x | x ∈ A � x ∈ B},
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Ac = {x | x �∈ A},

G A∪B � A∩B �%� A � B �R$0�
$0, Ac G� A �V$0. �)�

0 A \ B = A ∩ Bc � A � B �U$0, 2 Ac = X \ A.

' D ⊆ P(X), G D �$]�, [_&�
L8�
(1) X ∈ D ;

(2) [ X ∈ D , Y ∈ D , 2 X ∪ Y ∈ D ;

(3) X ∈ D . Xc ∈ D .

	' X ���$��Z�(,Y��

A(x) =

{
1, x ∈ A,

0, x �∈ A.

2(,Y�02`b
?D$0.(,Y��� X � {0, 1}�b\, X ��),?
D�$0	�" X ��),(,Y�, X ��),(,Y�02��
 X ��)
,?D�$0

A = {x | A(x) = 1}.

�(,Y��d$!N, ?D$0�),��$0, *	�"K�$�. �
$0�d$!�, ),�\� '�,$0, �� '�,$0, K>:e ).

�$��d$!�, ),')�)�/, �����)�/. ?D$0Lb
)�
<52.=>���$�.

�
S6)!�, K�$�R��02Lb
S3K. F�<"K� ]�,

���a �>D��Lb�K�$��. "K��� 30 ], �X� ]�? �

���� 60 ], �X�a �? �)"K� ]�, .I[!) �X<� ]

�? �)^� ]�, )#
CD������	� ]��f�-�. ��F
< ]�>�<5 ]�> ,<a �>�<5a �>Æ19
���`H, �

)�50
*�)�!ON^. �
CX������N^, /,@W(,Y�
�b Y�. -P X ��b Y��� X � [0, 1] �b\, *]���),��
$ [96].

6 2.1 ' X = [0, 100]�& c�-,$0, Ỹ � Õ �&< ]>�< a>.

*�b Y��%�

Ỹ (x) =

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
1, 0 � x � 25,⎛⎜⎝1 +

⎛⎝x − 25

5

⎞⎠2
⎞⎟⎠

−1

, 25 < x � 100.
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Õ(x) =

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
0, 0 < x � 50,⎛⎜⎝1 +

⎛⎝x − 50

5

⎞⎠−2
⎞⎟⎠

−1

, 50 < x � 100.

	'��$0 Ã, :Æ�b 
Y� Ã(x) CX. Ã(x) �& x b 

'��$0 Ã ��$. [ Ã(x1) =

0.8, Ã(x2) = 0.6, .I x1 F x2 �

	�< ' Ã. )-�,),��$

���&�W 2.1. _ 2.1 [>_\c[>d\ae`ga

	'),��$, ���&�

Ã = {(x, Ã(x)) | x ∈ X},

�) X �
H$0���$0, ��&�

Ã =
∑

Ã(xi)/xi,

�) X �GH���$0, ��&�

Ã =
∫

Ã(x)/x.

� F (X) �& X ����$0�21, .

F (X) = {Ã | Ã�X → [0, 1]}.

[ Ã, B̃ � X ����$0, 	'�5 x ∈ X 
 Ã(x) � B̃(x), G Ã #' B̃,

� B̃ �# Ã, c� Ã ⊆ B̃. [ Ã ⊆ B̃ � B̃ ⊆ Ã ,.$*, G Ã � B̃ ��, c�
Ã = B̃. ∅ �&b Y�Æ� 0 ���$0, X �&b Y�Æ� 1 ���$0.

	' X ��J,��$0 Ã � B̃, �0���

(Ã ∪ B̃)(x)= Ã(x) ∨ B̃(x)

= max(Ã(x), B̃(x)),

(Ã ∩ B̃)(x)= Ã(x) ∧ B̃(x)

= min(Ã(x), B̃(x)),

Ãc(x)= 1 − Ã(x).
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G (Ã ∪ B̃)(x) � (Ã ∩ B̃)(x) �%� Ã � B̃ �R$ Ã ∪ B̃ �
$ Ã ∩ B̃ �b Y

�, Ãc(x) � Ã �V$ Ãc �b Y� (�W 2.2).

_ 2.2 fhij]i k̂i _̂idb

	'��$0���3=
�
� �
(1) Ã ∪ B̃ = B̃ ∪ Ã, Ã ∩ B̃ = B̃ ∩ Ã; (
l0)

(2) (Ã ∪ B̃) ∪ C̃ = Ã ∪ (B̃ ∪ C̃), (Ã ∩ B̃) ∩ C̃ = Ã ∩ (B̃ ∩ C̃); (-00)

(3) Ã∪ (B̃ ∩ C̃) = (Ã∪ B̃)∩ (Ã∪ C̃), Ã∩ (B̃ ∪ C̃) = (Ã∩ B̃)∪ (Ã∩ C̃); (�Q0)

(4) Ã ∪ (Ã ∩ B̃) = Ã, Ã ∩ (Ã ∪ B̃) = Ã; (c`0)

(5) (Ã ∪ B̃)c = Ãc ∩ B̃c, (Ã ∩ B̃)c = Ãc ∪ B̃c; (	a0)

(6) (Ãc)c = Ã; (	00)

(7) Ã ∪ Ã = Ã ∩ Ã = Ã; (^�0)

(8) X ∩ Ã = ∅ ∪ Ã = Ã, X ∪ Ã = X, ∅ ∩ Ã = ∅. (Jm0)

����� 	'?D$021$*. S�?D$0��RV0	'��$
0)-�[$*. F� X = [0, 1], Ã(x) = x, Ã∪ Ãc �= X, Ã∩ Ãc �= ∅. ��$0�

��_&RV0, '����b!
34. 
!��)� , 5*<����Lb


S3K. �
�, ��&
S6)�, �&��"���gJ��3�.

2.2 OP2�782

�()*�O�#��
.��1, .Y-
��	2`�-��2��
H
,1, hJ1Æ19
E-	2, �h,	2:�-)1�. F�	',�U�;n
a, ����,eb�$�,1, 	����,�.�(�$�,�1, 

�,�
�1D��7(�,�$*. �(D���!�1�$*C)*.4����1
C��c�	2$, ������1C�`b�	2$.���$.

' X �),
H��, X×X �bo�1, . X×X = {(x1, x2) | x1, x2 ∈ X}.
R ⊆ X × X , G R � X ��%�, 8 (x, y) ∈ R ., G x, y 
%� R; 8 (x, y) �∈ R

., G x, y G%� R, X ��%� R G��	%�, [_&�
� �
(1) �L��(xi, xi) ∈ R, xi ∈ X ;

(2) 	G��(xi, xj) ∈ R ., (xj , xi) ∈ R, xi, xj ∈ X ;

(3) +d��(xi, xj) ∈ R, (xj , xk) ∈ R, 2 (xi, xk) ∈ R, xi, xj , xk ∈ X.
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