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E = A \ (B ∪ C), H = 

� �

\ 

��

\

�� �	 
� A ∪ (

�

\


�� H� ��

∪ B) \


�  �) E = (A \ B) ∪ C, H = A ∪ (C \ B) ? �� �� � 
� ��� � �� � �� � � ! �� "# $% �� � �  � � � � 
� & � $ A ∩ B ≠ ∅, A ∪ C = ∅, 
(A ∩ B) \ C = ∅? �� �' � ( $!  )  �* � & � $ � $ + �� "� � � & �  �

A × B ≠ B × A;  +�

A × (B × C) ≠ (A × B) × C. �� ,- � ( $!  )  �* � & � $  �

A ⊂ B ↔ A ∪ B = B ↔ A ∩ B = A ↔ A \ B = ∅ ↔ 

.

∪ B = I, /

) A ⊆ B ↔ 

0

 ⊆ 

1

, 2) A ∪ B = I ↔ 

1

⊆ B ↔ 

1

∩

3

= ∅ 45 67 5 89 :;< ;= >? @= 9 AB C

↔ (A \ B) ∪ (B \ A) = ∅. 45 6D 5 EF GH = >I H I = F JK K L ; 2M F M H NO  
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

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= PQR

SQTU

 

VWX A Y Z[ \

- ]^ W ^ _ _` X a _b cX def ^ [ Z

⊂

g

 ⊂ 

\

. hi j hi k^ le [ _X b mn b W [ a ` X [ W b de ^ e b o _ ` X p dq b f [ r W q r e b Vb Y oe b m `  g

∆ 

Zs A ∪

Zi  hi jt i u b v^ ] ^ ew Y oe b g

 ⊂

Zf e b a[ e b q w vb f e b a dq p o^X YX dq [ U

∪ B = I. hi jx i u b v^ ]^ ew Y oe b q y m bX [ ] ez X n d b b e _ b {X _[ l g

⊂

Z Y g

∩ B = A[ A ∪ B = B f q X oX e W f ^ W z p V[ n | ]^ v b _ d b Vq ^ d b f ^ _ _b de [ }i  hi j~ i u^ _` W f ^ �z b [ ]f b q w _ ` n a _b cX def ^ g [ Z e ^ v[ X Y oe b A ∩ B = ∅i ������ �� �� �� �� � � � �� �� �� �� � � �� �

\

�� B \ A? �� � �� �� �� � �� �� � � � �� � � �� � � �� �� � � �� C � E � � �� � � � �� C ∩ 

 

 = ∅ ¡ ¢£¤¥¤ ¦§ ¤ ¨© ª« ª£¬ ¤ C ∩ E ­ C ∪ E?  ® ¡ ¯° ¡ ±² ¨ £ ¬ ³ ª§ ´ ¥§ ¤ ¦µ ¨£¶ ª A · ¸ ­ C: C ⊆ B. 

¹¤ © ª« ª£¬ º £¤ »  ª ¼

A ∩ C ⊆ A ∩ B, 

½ ¼

A ∪ C ⊆ A ∪ B ·¶ ¼

A \ B ⊆ A \ C, ¾ ¼

C \ A ⊆ B \ A, ³ ¼ ¿

 \ A ⊆

À

 \ A. ÁÂ ÃÄ Â ÅÆ ÇÈÉ ÈÊ ËÌ ÍÊ Æ ÎÏ ÐÑ A ⊆ X Ñ B ⊆ Y, Ê Æ A × B ⊆ X × Y. ÁÂ ÒÓ Â ÔÕ Ö Î× Î ÐÑ Ê Ë Æ Õ Î Ö È ØÑ Ù × Æ Õ Æ ÐÚ ÎÚ Ñ Û Í Î Ö ÎÉ Ï Ñ Ü Ü ÎÊ Ö Ñ Í Î Ï ÇÝ Ù Ö È É Ú Æ Ï Ê ËÂ  ÁÂ ÒÞ Â ÔÕ Ö Î× Î ÐÑ Ê Ë Æ Õ Î Ö È ØÑ Ù ∪ Í Î Ö ÎÉ Æ Õ Î Ö È ØÑ Ñ ∆ Ñ ∩. ÁÂ Òß Â ÔÕ Ö Î× Î ÐÑ Ê Ë Æ Õ Î Ö È ØÑ Ù ∩ Í Î Ö ÎÉ Æ Õ Î Ö È ØÑ Ñ ∆ Ñ ∩. ÁÂ Ò ÁÂ ÔÕ Ö Î× Î ÐÑ Ê Ë Æ Õ Î Ö È ØÑ Ù \ Í Î Ö ÎÉ Æ Õ Î Ö È ØÑ Ñ ∆ Ñ ∪. ÁÂ Òà Â ÔÕ Ö Î× Î ÐÑ Ê Ë Æ Õ Î Ö È ØÑ Ù ∩ Í Î Ö ÎÉ Æ Õ Î Ö È ØÑ Ñ \ Ñ ∆. 
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��� ��� ��� � �� �� �� � �� � � � �� ��� � � � �� � �  �! �" � � � � #$ �� � " � �  � �" %& % �� #

' ()* +, '-. /01 1 2 0 , /3 - 0* 24 5 +0 +* 6 37 '* 8* 9 '* :  ;7 '< * 1 , - 0 ' ( '=7 0> 0 ?,1 @A / 'A 3 1 7 4 23 (B +- 0 2 3 90 , 37 1 + 'C ' 0 9 D0 - 3 , 0 E1 37 6* +F

1 0 2 3 3 93 (* = 7 3 5 G. 7 0 A / 3 2* /H IJ K J L J M J N

1, Z2 O PQR SR TUV S TW XR Y UZ [ W \W] T [^ [_ U Y`

Y Ua W ^ TV Sb \cd Z [ Sb Q [ U b T Yd We W [Q f [Z b U [ g Y b ThR d Y [ Sb b Q b \R ] Tbi j J T [k a b SR a H [ l m ln l m

1, d2 o p qr st u q uvw xyz w sz t t w u{ z n|} x n~� { s| � x� x � s�� � w �� n� u q u� l w x �� st z ��

�� ��

1, a2, … an} . ��� �� �� �� �� �� � ��� �� ��� � �� � �� �� � �  ¡ �   � ��  ¢ � � � �� �� � � � � £ �� �¡� ¤¥ ¦§

¨© ª« ¦¬­ ∈

¤¥ ®¯° © ± ®² ³° ² ® ¦¯ ² ¥ ¦ § ¨© ª« ¦¬­ ∉

¤´ µ© ¯° § ¶° ®· ® ± ¦§ ³¸ § ± ®¹ ±§º § · ±§ » ®¼

¯ ¦ ³­ ½ ±­ ¾¿ ³­ À ¦ ®º § · § Á ± § ¯ ¦Â À - |A|. Ã ³¿ Ä­ » ® ± © ² Å ½

⊆

Æ © ½

⊂

Ç · ±§ » ® ¯ ¦ ³ § ½

 ² ³° ² ® ¦¯ ² ¯ § § ¦ ³ ® ¦¯ ¦ ³ ® ± ±§ ¨§È · ±§ ¼

» ® ¯ ¦ ³ § · · ±§ » ® ¯ ¦ ³­ Æ

 © ¯ § É ¯ ¦ ³ ® ± ±¿ · ¨§ È · ±§ » ® ¯ ¦ ³ § · · ± § » ® ¯ ¦ ³­ Ê´  Ë Ä © ±² ¦¿ ® § É § ¾ ±­ ¹ ® ±© ² ¬  
R - · ±§ » ® ¯ ¦ ³ § È ® Ì ¯ ¦ ³ © ¦ ®° Â ±¿ Å Í ³ ® Á ® ¯ ¦ ³ ® ± ±¿ Å Î ¹ © ¯ ®° Ï  
N - · ±§ » ® ¯ ¦ ³ § ±­ ¦ « Ä­ ° Â ±¿ Å ¹ © ¯ ®° ¥  
Z - · ±§ » ®¯ ¦ ³ § Ð ®° ¿ Å ¹ © ¯ ®° ¥  
Q - · ±§ » ® ¯ ¦ ³ § Ä­ Ð© § ±­ ° Â ±¿ Å ¹ © ¯ ®° ¥  
C - · ±§ » ® ¯ ¦ ³ § ¸ § · ¨° ®¸ ¯ ±¿ Å ¹ © ¯ ®° ¥  
I - « ± © ³ ® Ä ¯­ ° Â ±§ ® · ± § » ® ¯ ¦ ³ § ¥  
∅ - ¨« ¯ ¦§ ® · ± § » ® ¯ ¦ ³ § ´  Ñ ¨ ® Ä­ Ð© © ±­ È · ±§ » ® ¯ ¦ ³­ · © ¬  

A \ B = {x: x ∈

½ © Ò ∉ B} - ÓÔÕ Ö×Ø ÙÚ Û Ö× ÜÝØ ÙÞ ßà áâ Ý Ý ãà Ôä Ó Ô Û Û Ô åæç Ý ÓÔ -èÝ Ö ÖÔ ãÔ ÖÔ ÖÔ Óà Ø é Öê Ý ëì ë Ô í íî  ß

 = I \ A - ã ×ï ×ç ÖÝ Öà Ý Û Ö× ÜÝØ ÙÞ Ô ß â ã × é Öà Þ Ý ÓØ Ôç Ú Ö× ä × Û Ö× ÜÝØ ÙÞ Ô í â ãà Ôð

ä Ó Ô Û Û Ô åæç Ý ÓÔ –

èÝ Ö ÖÔ ã Ô ÖÔ ÖÔ Óà Ø é Öê Ý ëì ëñ í íò  
A ∪ B - × óô Ý ãà ÖÝ Öà Ý Û Ö× ÜÝØ ÙÞ ßà õ â × ï Ý ÓÔö à ÷ øùú ù øûü ýùþ ÿ�þ � �þ ��ú ��þ – � �� �þ ýþ �þ �þ � ù �� � 	 � 
� 
� û û
  
A ∩ B - � � � � � �� �� ù � �� �� � �� � � ù �ü � � ��þ �ù � ø ù øû ü ýù þ ÿ�þ � �þ ��ú ��þ – � �� �þ ýþ �þ �þ � ù �� � 	 � 
� 
 ÿû û�  
A ∆ B = (A \ B) ∪ (B \ A) - �ù � � �� � ù � � � 	þ � �þ � � � ��� �� � � � �� � � ù �ü � ù �� � � 	


� 
 ýû û �  � �ú ù ÿ�þ � ù �þ � � 	 �� � � � ÿ � �� �� � �� � þ �� ù �þ ýú �� ù � � � � �� �� �� � �� � � � � � ý � �

� � � ��þ �þ �� � � �þ ýù þ ÿ�þ � � � � �ú �� � �� ú ù � ù �� � � �ú ù � �� - �� � 	� ù � � ��  
a =  (a1, a2, …, an) -

� � �� � ý �� �� � � � �� �� � �� � �ü 	 � � � �� � n- 	þ û� i- � 	 � � � �� �� �þ

	 �� �� � ÿ � � ��� �� � � 	 �ù � 	 � � � �� þ ��

i

þ � ai .  

X ×Y= { (x,y):  x∈X, y∈Y} - �� � � � �ü ý � 	þ � � �� �û �� �ù �� � ý �� ù � �� � � � � � � X ù Y. 
X ×  Y ×  … ×  Z = { (x, y, …, z): x ∈ X, y ∈ Y,…, z ∈ Z} - �� � � � �ü ý � 	þ � � �� �û

�� �ù �� � ý �� ù � n �� �� � � � � X, Y, …, Z. 

 � � � � � � �ù � ù � � � �! � �! � ù � �ú � 	 � � �! n-	 �� � �� �� � � � � � þ � 	 � � � � � �� �þ 	 � � � � "! �� ù �þ ýú �� ù � X, � � ��þ � Y ù �þ 	 ýþ ú � ��  #ù �� �ú "$ → - % � �ú ù &' ()* * * +' ↔ - ,-. /0 0 () /12 ) -. /0 * * * +*  

13 

3-4 5 / 1 (6 (7 0 89 - 3-. - :- ;0 < 0 ) => - ? 0 ;- ;0 <. )@ 9 6 ? 6 A (*  B* CD * E ) 2 64 6 ( 1 ' : () ? / < / A = 7 8F ;) G-. (@ A 0 H. @ ) I. (@ 6 A ∩ B = A 0  
A ∪ B = B 3 6@ ;). 0 / 1 ;7 *  B* CJ * E ) 2 64 6 ( 1 ' : () A × (B ∩ C) =  (A × B) ∩ (B × C).  B* C B* H )4 F ) G ;) /0 ' ) ? ; ) @ 3- F - ; ;) - @ 7 9 ) / ;- ;0 - 5. / ) @ 0 IK  6 L

A ∈

H' B ∈ C, A ∉ C M = L

A ⊆ B, B ⊆ C, 

N

⊆

O M@ L

A ∈B , A ⊂ B? B* CP * E / < / A = 7 8 /0 F ; ) G-. (@ A' H 0 C. 9 3 6@ - ? /0 @ 7 5 (@ - 3 G ?- ;0 < K  6 L -. /0 A ∉ B 0 B ∉ C' () A ∉ C M = L -. /0 A ∈ B 0 H
⊂

O' () A ∉ C; @ L -. / 0 A ≠

H 0 HQ O' () N

≠

O MR L -. /0 A ∈

H 0 H

⊂ 
O' () A ⊂ C

S TU VWX Y VZX [U V\ X ]

U ^_  ` _ a a _ b [U X YX c VZX d WX U e ^ c Vf cX Yg hi VX g Z WX U j YX e Vkl  

m nX f c V o

∪ B = I V p

∪ B = I d Z q p

∪ A = I r s nX f c V A ∪ B = B V C ∪ B = B, Z q 
A ∪ C = A. ` _ at _ TU Vu mu Vv g f c q W V k v WX U e ^ f cX Yg h i VX g Z WX U j YX e V kl  m n

A ∩ B ⊆ A ⊆ A ∪ B, 

s n

A ∩ B ⊆ B ⊆ A ∪ B, W n

A ∩ B ⊂ B ⊂ A ∪ B, w n

A ∩ B ⊂ B ⊂ A ∪ B?  ` _ ax _ yz q s U mz VZX {X Z ^U X Y V m wU m \ \ ^ |} cX U m -

~X e e m Y c k Y W g v eX [g f Z ^v \ e q ]

jX f Z W � V ~ Z mu d {Z q s ^l  

m n o

∩ B = ∅ d m A ∩
�

 ≠ ∅ r s n o

∩ B ≠ ∅ d e q A ∩

�

 = ∅; 

W n o

∩ B = ∅ V A ∩
�

 = ∅ r w n o

∩ B = B V A ∩

�

 ≠ A. ` _ a� _ yz q s U mz VZX Y V m wU m\ \ ^ | } cX U m- ~X e e m Y W g v \ e q jX f Z W � V ~ d Y c k u qZ q U ^ v

q Y e q W U X \ X e e q W ^ [ q c e k c Vf � s ^ Z U X s q W m e V kl A ∪ B = B, A ∩ B = A, A ∩

�

 = ∅, 

o

 ∪ 
B = I. ` _ a� _ �f c V �

∪ B = A ∩ 

~ d Z q u mu qW q qZ e q� X e VX \ X j Yg A V ~ S

 ` _ t � _ �f c V ~

⊆ A d Z q WX U e q c V d {Z q A ∩ 

�

∪ B = A? ` _ t � _ �f c V �

⊆ 

� d Z q WX U e q c V d {Z q A ∩ B ∪ C = A ∩ (B ∪ C)? ` _ t � _ �f c V A ⊆

~ d Z q sg Yg Z c V Vf Z V e e ^ \ Vf cX Yg hi VX g Z WX U j YX e V kl  
a) A ∩

p

 ⊆ B ∩ 

p

,

s n

C ∩ 

�

 ⊆ C ∩ 

o

? ` _ t ` _ � g i X f Z W g hZ c V Z mu VX \ e q jX f Z W m � d ~ V � d Y c k u qZ qU ^ v q Y e q W U X \ X e e q

W ^ [ q c e k c Vf � s ^ Z U X s q W m e V kl A ∩ B ≠ ∅, A ∩ C = ∅, A ∩ B ∩

p

 = ∅? ` _ t � _ b s qf eg } ZX f cX Yg h i VX g Z WX U j YX e V kl  m n Y c k Z q w q d {Z q s ^ A∩

~

⊆ C d eX q s v q Y V \ q V Y qf Z mZ q { e q A ⊆ C V ~

⊆ C; s n

A ⊆ 

~

∩ C Z q w Y m V Z q c �u q Z q w Y m d u q w Y m A ⊆ B V A ⊆ C;  W n Y c k Z q w q d {Z q s ^ �

∩ B ⊆ C eX q s v q Y V \ q V Y qf Z mZ q { e q d {Z q s ^ A ⊆ 

�

∪C;  

w n

A ⊆ B ∪ 

� Z q w Y m V Z q c �u q Z q w Y m d u q w Y m A ∩ B ⊆ 

p

. ` _ t a _ � mu VX Vz �� ��� � �� � �� � �� ��� �� � � � � ��� �� � � �� � � � � ��  ¡ ¢ � £¤  

� ¥� � � � A ≠

£ � ¢

≠

£ ¡ � ¦  

≠

¢§ � ¥� � � � A ∩ B ⊆ 

¨ � A ∪ C ⊆ 

¢ ¡ � ¦ A ∩ C = ∅;  � ¥� � � � A ⊆ 

¨©

∪ � B ⊆ 

¨ª

∪ , � ¦ ¢« ∅? ¬­ ® ®­ ¯ � � � � � �� °� � ¦� � �� ��� �� � � � � � � ° �± �� °� � � � ² �� � � �¤  � ¥� � � �  

\

¢« £ ¡ � ¦  « ¢

∪ 

£§ � ¥� � � �  

= B ∪ C¡ � ¦  

\

¢« £ §  � ¥³

A ∪ B) \ C = A ∪ (B \ C

¥§ ´ ¥³

A \ B) ∪ B = A§ � ¥

A ∪ (B ∩ C) = (A ∪ B) ∩ C ? ¬­ ®µ ­ ¶ � � �� � �� �· � � � � � �� � � � � � �� � �� � ¸� ¦ ²� �� � E � H¡ � � � �¤
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3.40. 

�� ��� � ��  �� �� 	
 �� � : � ) A \ (B \ C) = (A \ B) ∪ (A ∩ C), 

�

) A \ (A ∆ B) = A ∩ B,   � ) 


���� 
�����

∩∪∩= , �) (A ∪ B) \ C = (A \ C) ∪ (B \ C), �) A \ (B ∪ C) = (A \ B) \ C, �) A ∩ (B ∆ C) = (A ∩ B) ∆ (A ∩ C). �� �� � �� ��� ��  ! "� � � # �$ � %& '( & ) ) �� $ & " �( �� * $ � � +� ( � & �� ) ), � �� & - +� & � ( ( �.%& �� & - + �/ � 0 1

∆

23 B ∆

1!  4 0

A ∆ (B ∆

5 03 6

A ∆

2 0

∆

5�  �� �7 � �� ��� ��  � � 8 � �( � - � /  � 0

A ∆ A = ∅! 4 0

A ∆ I = 

9 ! -) A ∆ ∅ = A! � 0

A ∆

9

 = I! � 0

A ∆ B =

9

∆ 

:

. �� � �� ;� �� � � �  ! "� � ( < � �, => & �� � 8 � �( � - � - �$ +? � < ' < = 4 ? @ �� + � " + ? @ ) + �.8 �( � -/  � ) |A| + |B| = |A ∩ B| + |A ∪ B|, 4

) |A ∪ B ∪ C| + |A ∩ B| + |B ∩ C| + |C ∩ A| = |A ∩ B ∩ C| + |A| + |B| + |C|.  
3.44. 

�� �� � � �  ! "� � � < ' #$ � & � - � <  + ? @ ) +� 8 �( � - X & Y ( #$ � - � � <& - � ( � � � +� A �.+& �/  0BC6B0C60B6 C0 BC6

∩∪∩∪∩=∩ . �� �D � E #$ � ( � & �  - ? $ � 8 � +& '/  
a) A ∪ (A ∩ B

0! 4 0

A ∩ (A ∪ B

0! - 0 6

A \ B) ∪ A! � 0 6

A \ B) ∩ A,  � 0 FGHIJKLMJ J

∪∪∩∪ , N)B ∪ (A ∩ B ∩ C),  O) B ∩ (

P

∪ B ∪ C) ∩ D ∩ (D ∪

Q

),  R) C ∩ (B ∪ C) ∩ D,  S) (A ∩ 

P

) ∪ B ∪ (C ∩ 

I

) ∪ D,  T) (A ∩ B ∩ C) ∪ C ∪ (

P

∩ B ∩ D ∩ E). UV WX V YZ [\ ]^ S^_ `a [b O Nc Sd : b K KILMJKILJM

∩∩∪∩∪ , 

e K

 A ∩ (A ∪ B) ∩ 

L

,  

` K J

A ∪ B ∪ 

f

) ∩ (A ∪ B ∪ C) ∩ D, g) KILMJKILJM

∩∩∪∩∪ . UV Wh V YZ [\ ]^ S^_ `a [ b O N c Sdi  b K KIJIKIJIKLJ LKMJ M

∩∪∩∪∩∪∩ j e K

A ∪ (B ∩ 

f

) ∪ (

M

∩ B ∩ C), ` K

(A ∩

P

) ∩ (B ∪ C ∪ D ∪ E), g) ((A ∪

P

) ∩ B) ∪ ((C ∩ 

I

) ∪ D). 
3.48. 

YZ [\ ] ^ S^_  `a [b O Nc Sd : b ) ((A ∪ B ∪ C) ∩ (A ∪ B)) \ ((A ∪ (B \ C)) ∩ A), e

) ((A ∩ C) ∪ (B ∩ D)) \ ((A ∪ B) ∩ (C ∪ D)), `) (A \ C) \ ((A \ B) ∪ (B \ C)), g) (A \ C) \ ((B \ C) \ (B \ A)), k) ((A ∪ B) \ C) \ (A ∪ (B \ C)), e) 

KLMJKLlMJ

∪∩ , O) (A ∪ C ∪ (A \ B) ∪ (C \ B)) \ (A ∪ C), R) (A ∪ C ∪ (A \ B) ∪ (C \ B)) \ (A ∩ C), S) (A ∩ B ∩ C) ∪ (

P

 ∩ B ∩ C)) ∩ (

L

∪

I

), T) (A ∩ B ∩ C ∩

m

) ∪ (

M

∩ C) ∪ (

L

∩ C) ∪ (C ∩ X). UV Wn V op S^ b d j p ^ \ A ⊆ B j qZ [\ ] ^ S^_ `a [ b O N c Sdi b K

A∪B, 

e K

A∩B j ` K r
\

sV  UV tu V v\ Tb Rb ^_ j p ^ \ k `b w c \ O N ]^ ` b [ b ` c a ^ \ g kb S ^ \ x_ T\ ^ \ g kb j T\ g kb

5 

y z{ |}

Α ∩ Β

Α ∪ Β

Α ∆ Β

{~� � �

� � � �

 

�� �� �� � �� �

–

�� ��� �� � � �� �� � � – � � � � �� �� � � �� � � �� � �� � �� � � � �� � ��   �¡�¢ � �� �£ � ¤� �¥ �� � ¢¦ � ��  � �¢ � §
\ B ,

¨ ¤ � � �� � �� �� � � ��   � �¢ � � ©ª � ¤

 � ¨« � � � � � �� �

� ��  � � ¢ � A ∪ 

�ª � ¤ �� � � �� ¬� �� � � ��  � � ¢ � §

∩ 

�ª � ¤ �� � � � ¢ � � ¬� � � �� � �¥ �� � ¢¦

� ��  � � ¢ � A ∆ B. 
 ­® ¯° ± ¯² ³´ ° µ¶ ³® ´ ±· · ¸¹ ³ º» ² ¼ ¯ ° µ ³ ® ´ ±½  
 ¾� � � � ¢ �¢ � � � �� ¥ � �� � 

A ∪ B = B ∪ A,  A ∩ B = B ∩ A.    (1.1) § � �� � � �¢ � � � �� ¥ � �� � 
(A ∪ B) ∪ C = A ∪ (B ∪ C) = A ∪ B ∪ C,      

(A ∩ B) ∩ C = A ∩ (B ∩ C) = A ∩ B ∩ C.    (1.2) �� �¢ � � ¨ � ¢ � � � �� ¥ � �� �  
 (A ∪ B) ∩ C = (A ∩

¿ ¤

∪ (B ∩ C),      
(A ∩ B) ∪ C = (A ∪ 

¿

) ∩ (B ∪ C).     (1.3) ÀÁ ÂÃ ÄÅ Æ Ã Ç Ä ÃÈ Ã Å Ã ÉÃ Ê ÄË ÄÌ Í  Î

= A.        (1.4) ÀÁ ÂÃ ÄÏ Ì Å Ë Ð É ÃÑ Ë ÄÑ ÄÃÒ Ñ Ì  
A ∪ A = A, A ∩ A = A.     (1.5) ÓÁÔ Ä ÃÒ Ñ Õ Ð ÄÃ Ö ËÒ Ñ Æ  

A \ B = A ∩

×

      (1.6) 
 

A ∩ ∅ = ∅, A ∪ ∅ = A,       
A ∩ I = A, A ∪ I = I.     (1.7) Ø Ã ÖÅ ËÒ Ñ ÆÁ Å Ë ÙÃÚ È Á ÄÁ  ÛÜ

∪  = 

Ü

∩

Ý

, 

ÛÜ

∩  = 

Ü

∪

Ý

.    (1.8) 
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�� �� �� � � � � �� �	 �
 � � �� 
 �� �� �� �

 
 �� � � ��� �� ��� ��� �  !" # � � $" %& �' �!  A = 

()* +* ,- . /0 ( ()* ,-* ( +* ,- -1  
 

234 567 894 : 3 6; <9 3 4 =3 4 5 67 8 9> ?* 8 <@ @ <@A B6 = 6 3 8 < = . =3 4 56 7 8 9 < :

C 9 B CD 87 CE .7 B < ) * +* ,* <A B6 =6 3 8 < = . = 34 56 7 8 9 < /

- = 34 567 8 9 < () * ,- . ( +* ,- 1  
 +1 +1 F> 7 8G H

- = 34 56 7 8 94 () * +- * < I

- = 34 56 7 8 94 (>J > KL M NO LP N

∈ X}. QRS TU TVW XYZ [Z \]^ Z W U T^ \]_ T` XZ ] ab  
 

cde e de dP N

∈

fP X] e d_ Ug hW ij V T^ T \ X]Z L W N^ ]_ T X R S W \W ^ d XY i \dk Tl\W [ mW VW n b o] j X ]^ pP pk W Xg Z d [ X ]P k X] Z ] ^ \ ]_ T` XZ T ] U W \de ]Z g qj V T^ T \ X]Z rg X Y \ T

^ ]_ T XP W ^ T T^ a K s m M mP m M nP n M nt K s nP uP vt b  
 n b u b wd R W ` d XY j V T^ T \ Xg ^ \ ]_ T ` XZ d x K sy ∈ Z : -4 < x ≤ 2}. 

A = {-3, -2, -1, 0, 1, 2}. 
 n b v b z i ] rS d iW XY{ S d |W k T`e W ^ \ ]_ T` XZ ]  

V = {(xP p }

∈ N ×  R : x2 + y2 < 9}. cde e de x ∈ N , y ∈ RP X] ^ \]_ T ` XZ ] VW ^ T T XZ W UP W i ] rS d_ T \ \g h \d S W l` p \e T n b m b  

1 30

y

x2

 ~W ` p \ ]e n b m

–

�S d |W k T`e d [W \ X TS RS T Xd� W [^ \]_ T` XZ d V 
 

 n b � b o p` XY I = {a, b, c, d, e}, X = {a, e}, Y = {a, b, d}, Z = {b, e

t b wd h XW ^ \]_ T` XlZ d� d } ��

∩ � �� ���

∪∩ � � �

X \ Z � � �

Z ∆ X. 

� � ��

∩  = {a, e} ∩ 

��� ��� �  = {a, e} ∩ (I \ {a, b, d}) = {a, e}∩{c, e} = {e}; � � ���

∪∩  = ({a, e} ∩ {a � � � d}) ∪ {a, b, d} = {a} ∪ {a � � � d} = {a � � � d}; � �

X \ Z = {a, e} \ {b, e} = {a};  � �

Z ∆ X = (Z \ X) ∪ (X \ Z) = ({b, e} \ {a, e}) ∪ ({a, e} \ {b, e})  = {b} ∪ {a} = {a, 
b}. �� �� ��� �  �¡¢ � £¡ � ¤

A ∪ B) \

¥¦ ¤

A \ C) ∪ (B \ C

�§ ¨© � § ª ª« �¡ © § © � � �¡ ¢ ¬¡ �

11 

­®¯ ¡ § £¯ �� °«   �± � £ °² � � � © § ­®¯ ¡ § £¯ �� °« § ª� �§ £¯ �� °«   �± � £§ � ³� ³¯ ©¯ ´§ ª§ �¯ �µ®¯ ¡ © § £¯ �� °« ² � � ¡ � ª¢ � � ª� �§ £¯ �� °«   �± � £ °² ± � ª� �§ £¯ �� °«   �± � £ ° ¡ � �± �§ ¡ � ª¢ � � ¡ �µ�± � �� � �± � ©¯ ´§ ª§ �¯ � ® ¯ ¡ © § £¯ �� °«   �± � £ °²¯ � ³¯ ©¯ ´§ ª§ ³§ � ± ³� ¶   �± � £§ ·
 ¸ � ¸ �� ¹ © § � � � ª¯ ± � � � ³§ § º» » �¡ ° ±¯ ³¡ � �� � ª ª¯ ±¼ � �½ ª§ ³ � ¶±¯ ³½ � ª¯ ± ° « ¾§ ¯

± � ³ ³½ ¯ � £§ � ª¯ �¡ ° ±¯ ³¡ � � � §   ° £ �« ¾§ ¿ § ³� �¡ © � ³ ³½ ¯ À  ½ � §Á ¡ � ª¢ � � ³¯ ®¯ Â� § ¶

- 18; ³¯ ®¯ Â� § ¶ � ³� ³¯ § � ¨ � ³ �� § ¶

- 23; ³¯ ®¯ Â� § ¶ § ­ © � ³ Â °  �� § ¶

-

Ã ² ³¯ ® ¯ Â� § ¶

-

� � ² ­ © � ³µÂ °  �� § ¶

-

Ä Ã ² ­ © � ³ Â °  �� § ¶§ § � ¨ � ³ �� § ¶

-

Ã ² ³§ � �� � �� À  ½ � � –24. � � ¥� � ª¢ � � �¡ ° ±¯ ³¡ � � §   ° £ �« ¡ § � ¨ � ³ �� § ¶ À  ½ � · � � ¥� � ª¢ � � �¡ °±¯ ³¡ � � §   ° £ �« ¡

³¯ ®¯ Â� § ¶ § § � ¨ � ³ �� § ¶ À   ½ � § , ³� ³¯ ­ © � ³ Â °  �� § ¶ · � � ¥� � ª¢ � � �¡ ° ±¯ ³¡ � � §   ° £ �« ¡­ © � ³ Â °  �� § ¶ À   ½ � � ¡ � ® § ¡ � ª¢ � � � ¡ � ® � ª ° £ �¯ �¯ � ª§ � ³§ ³¯ §   ° £ �« ¡ § � ¨ � ³ �� § ¶ ·

 ¸ � ¸ ¸ � Å � ¡ £¯ ¡¯ � � � � � ª¯ ± � � � ³§ § º» » �¡ ° ±¯ ³¡ � �� � ª ª¯ ± ¼ � � � � � ¾ � ª� �¢ � £¡ � � � ª§ µ£¯ �¡ � � �¡ ° ±¯ ³¡ � � � §   ° £ �« ¾§ ¿ © �  ª§ £ ³½ ¯ À   ½ � § � ¡ �� � � �Á � �¯ ¡ © § À   ½ � � -

Æ ² ³¯ ® ¯ Â� § ¶

§ § � ¨ � ³ �� § ¶

-

º» ² ­ © � ³ Â °  �� § ¶ § § � ¨ � ³ �� § ¶
-

Ã ² ³¯ ®¯ Â� § ¶ § ­ © � ³ Â °  �� § ¶

-

�» ² § �µ¨ � ³ �� § ¶

-

¸» ² ³¯ ®¯ Â� § ¶

-

� ¸ ² ­ © � ³ Â °  �� § ¶
-

Æ» � Ç ³ � ¨¯ � ¡ � © � ¨� ± ¨§ � � � ´§ ¶ ¬ ¡ � ¡ � ¡ £¯ ¡ ��½ ª ° � � ª¯ ³� ¹� £¯ ® ° ·

 ¸ � ¸ Ä� ¹ © § � � � ª¯ ± � � � ³§ § £§ ¡ �¡¯ ª¢ �� § ¿ �� ° �� �¼ § ¡¯ ª¯ ¶ �� © � ± � � � �  � ª� �¢ � £¡ �ÈÉ ÊË ÌÍÎ ÏÎ ÐÑ ÌÍÒ Î ÍÓ ÒÔ Î ÍÕ Ö× 50% -Ó Ò Ô Î Í Õ Ø × Ù É Ê

-Ó Ò Ô Î ÍÕ Ú × Û É Ê

-Ó Ò Ô Î ÍÜ A Ì Ø ×

20% -Ó Ò Ô Î ÍÜ Ø Ì Ú × Û É Ê

-Ó ÒÔ Î ÍÜ Ö Ì C× Ý É ÊË ÌÍÎ ÏÎ ÐÓ Þß Þà Ò Ñ ÌÍÒ Î Íá âÎ Í ß ÌÓ ÒÔ Î ÍÜã  Ò ä Úå Þ Ïæ å Þç ß Þè Î éÍ Þá Ë ÌÍ Î ÏÎ ÐÑ ÌÍ Ò Î Í á Í ÞÑ é Þ â Í Ì àá Î Ó Ò Ô Î ÍÜ ê ë ä Ú å Þ Ïæ å Þç ß Þìè Î éÍ Þá Ë ÌÍ Î ÏÎ Ð éÎ Ñ ÌÍ Ò Î Í é Ì Þ à é Þ Ð ÌÔ í Í ÌîÓ ÒÔ Î Í ê

 Ûã Û Ùã Ø Í ß Ò é âå Þ éÍ Ì éÎ éÍ Ò Ïæ é Þï âÒ ï Þ ÏÎ Í Î éÒ î Þ àð Í âðñ ò ï Ò Ïæ Ñ Ìå Þá × Ù Ò ï Î ß Ìå Ò éìâå Ìî à Î Í Î Ð× òá Ô ß Þ â ÏÜ î ï Õ Ë Ñ Ì é× óÎ á ß Þç Î Ð âå Ì î ï Ò Ïæ Ñ Ìå Þá × Ýô ç Ò â âÒ Ë Ìß Þá ÌÔ Öï Î ß Ììå Ì× ÈÒ ï Î ß Ìå Ò éè Î á ï Õ Ë âå ÞÓ Þç Þ ÏÒ Ì óç Ò â âÒ Ë Ìß Þå ÌÔ õá ß Þç Üã Úå Þ Ïæ å Þá âÎ Ó Þ Ïö à Î Ðá

âÒ ï Þ ÏÎ Í Î ê

 Ûã Û Èã Ø å ß Þá Þç ß Þ Ï ÌÍ é Þï ë Þ ö éÎ ï Î éÎ Î ó É Êá Þ Ì é Þá ç Þ Í Î ßð Ï ÌÓ ÏÒÔ × éÎ ï Î éÎ Î

75% -Õ î Þ × éÎ ï Î éÎ Î ÷ É Ê

- ß Õ å Õ Ì éÎ ï Î éÎ Î ÷ Ù Ê

- é ÞÓ Õã øè Î é ÌÍ æ â é ÌÔ Õ Ñ Ì â Ï Þá Þ Ì é Þá ×ç Þ Í Î ßð á ù Ì î Þ à é Þá ß Î ï Î é é ÞÓ ÏÒ Ô × Õ î Þ × ß Õ å Õ Ì é ÞÓ Õ úû æ ö Ì â ü íß ß Þ Ï Ï äã  Ûã Û óã øç ß Î à Î Ï Ì Í Î ×á å Ò å Ìî ÌÔ â ÏÎ à Õ ö ý Ìî ç Ò ß ï é ÞË Î â Íá Þ à é Þ ÌÔ ï é ÞË Î â Íá ð á Ïð ìÎ Í âð × ç Þà ï é ÞË Î â Íá Þï à ß Õ Ó ÞÓ Þñ  Ò ä þ × P∩Q;

ë ä ÿ�

∩ , 

��

∩ �� �

P \ Q, Q \ P �� � ��

∩ , P ∪ Q. �� �� � 	
 ��
 � �� �
 �� �� �� ��  
a) (A \ B) \ C = (A \

� �

\

��

\

� �� � � �

A ∩ 

� �

\

� � ��

\

� �

∩ 

��

\

� ��  � �

A \ (B ∪ C) = (A \ B) ∩ (A \ C

�� � �

A \ (B ∩ C) = (A \ B) ∪ (A \ C),  

� ) A ∩ (B \ C) = (A ∩ B) \ C = (A ∩ B) \ (A ∩ C), �) A ∩ (B \ A) = ∅. �� �� � 	
 ��
 � �� �
 �� �� �� ��  � � �

∪ 

��

\

� �

= A ∪ B,  � � � �������

∩∪= ,  

� ) (A ∪ B) \ (A ∩ B) = (A ∩ 

�

) ∪ (B ∩ 

 

), 

� ) (A ∩ 

�

) ∪ (B ∩ 

 

) ∪ (A ∩ B) = A ∪ B, 

� ) A ∪ B ∪ (

�

∩ 

�

) = I, �) (A \ B) ∪ (B \ C) ∪ (C \ A) ∪ (A ∩ B ∩ C) = A ∪ B ∪ C, �) �

 \ (B ∪ 

�

) = (

�

 \ �

) \ 

�

. 
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C = {x ∈ N: -3 < x ≤ 2}, D = {x ∈ R: -3 < x < 2}, 
E = {x ∈ R: -3 ≤ x < 2}, F = {x ∈ R: -3 < x ≤ 2}. �� � �� �� �� �� 	
 � �� �
 � �� �� �� �� � �� � �� � �� 
 � 	� � � ���  � ) A \ B , 

�

) A ∩ B, � ) (A ∩ B) \ C, � �� � A = {(x, y) ∈ R2: |x| ≤ 4, |y| ≤ 4},  
B = {(x, y) ∈ R2: x2 + y2 ≤ 25}, C = {(x, y) ∈ R2: y > 0}. 

3.23. 

� � � ��  I = {1, 2, 3, 4, 5}, X = {1, 5}, Y = {1, 2, 4}, Z = {2, 5}. 

�� � � � 
 � 	� ��� �� ��  � �

X∩

� � �!

X ∩ Z) ∪ 

� � �

X ∪ (Y ∩ Z

� � �!

X ∪ Y) ∩(X ∪ Z

� " � # �! $

∪ ,  � � %

∩

� � � # �$& ∩ ' ( )*

X ∪ Y) ∪ Z ' + )

X ∪ (Y ∪ Z

) ' , )

X \ Z,  -) (X \ Z) ∪ (Y \ Z).  ./ 01 / 234 56 I = { a, b '4 ' d, e, f

7 ' 89 :

a, b, c} ' ; 9 :

f, e, c ' < ) ' = 9 :

d ' > ' f 7 / ? < @ 5 +

AB CD >4 5E <F  < )

A \ C ' G )

B \ C ' E )

C \ B ' H )

A \ B ' I ) J

∪ B ' > )

B ∩

J ' D )

A ∩C ' ( )

C ∩

J ' + )

C ∆ A. ./ 0K / L <B CM N C + ( E C -6 B C > AB CD >4 5 E C X/ ? < @ 5 + AB CD >4 5 E <F < )

X ∩

O

,  G )

X ∪

P

, E )

X \ 

P

. ./ 0Q / 2 > N >R +4 - + 56 S - > A >B 5T 4 - > I 3 UV +W AB CD >4 5 E F  <) A = { x ∈ R: x2 -  4 = 0} ,   

G )

B = { x ∈ R: x2 +  4 = 0} ,  E )

C = { x ∈ R: x2 - 4x + 3 = 0} ,  H )

D = { x ∈ R: x2- 4x + 4 = 0} ,  I )

E = {x ∈ R: x2 - 4x + 5 = 0} ,  > )

F = { x ∈ N: x2 -  4 = 0} . ./ 0X / 2 34 56 X = {a, b, c

7 + Y = 

: < ' b ' > ' f 7 / ? < @ 5 + X ×Y + Y2 . ./ 0Y / 2 C4 5 N C + 56 I + < H N < A A T Z @ - > N <- ; > B B < I -[ AB CD >4 5 E F  < )* \]^_`

∪∩ )∪(H \ L

ab c ad

P∪R∪Q) \ (P∩ (Q \ R

a ab e ad f aghiijkhl

∪ )∪G. mn op n qr stu vw xy zr v t {| | }u ~� t r u x y � z� x }� t � ~� � vt w t� ~� �u zu � x s x � v� t }u y t

v� ~ � z� � v � w z� � v� r � t vr x }u w zr r � t �� � s v� zr �� v � } s v �

-

o�� r t � t � s v �

-

m| � � w zr�� ~� } s v �

-

� o� zr �� v � } s v � v r t � t � s v �

-

� � zr �� v � } s v � v � w zr � ~� } s v �

-

{| � r t � t � s v �

v � w zr � ~� } s v �

-

�� y } t u w v �� � s z - mn �u y tu vu � r z y x� w x } ��  zj } s x � � s x }u ~� t r u x y r t v� ~� ztu r v x� r x � x �� � s z � �j } s x� � s x }u ~ � t r u xy v� ~� z�tu x� vr � w zr � ~� } s v � �� � s � yj } s x� � s x }u ~� t r u xy v� ~� zt u x � vr r t � t � s v � �� � s � �j

} s x � � s x }u ~� t r u xy v� ~ � ztu x� vr zr �� v � } s v � �� � s � �j } s x� � s x }u ~ � t r u xy v� ~� zt u r t�� t � s v � �� � s y u x � vu x � � s x y u x � }� ~ � z t� t }� v xr v v� ~ � z� u � w zr � ~� } s v � �� � s �

 mn m| n � w t � v { �| � s x� �r v s xy � zw s v } x � vw z� u u x � � s x � z� � � v s vn � zw s v �y w x� �

} x � v w z� u �� � t � xy t s� � z w s v q � w v s v - �� � � zw s v q � t w v s v - m �� � zw s vu x � � s x �y w x� �
-

{ {� u x� � s x q � w v s v -

� � u x � � s x q � t w v s v –

on � v � � x � vr � s x� �r v s } x � vw z tu � z w s v�y w x� �� q � w v s v v q � t w v s vn  � s x� � s x � t y x� t s } w t � v� u v� � s x � � r v s xy �

 mn m { n   x� v �� v z� t ~� z }u y x y z� x �| � t � xy t sn qw v � � tu v� t } s ~� � z� z� ~ w t � v� v m|

� t � x y t s� � t x � t u w v� t } s ~� -

{| � � x � v� t } s ~� -

p n   } t u w v� z� z� v w t � v� v o � t � x y t s z�zw v � � tu v� t } s ~� v � x � v� t } s ~� -

� � zw v � � tu v� t } s ~� v � t x � tu w v� t } s ~� -

m� � x � v� t�} s ~� v �t x � tu w v� t } s ~� -

�n � s x � � s x � t � xy t s w t � v� v�  zj z w v � �t u v� t } s ~� v � t x � tu w v� t } s ~� � z� z� v¡ �j u x� � s x zw v-

7 

u x¢ � t }u y x � v z �w z � � z � v £ �� t w z-   t r r zn  ¤w t x � w z� ~ t � � t y ~� � z }u � � u x � x y � w z¢ t r v �� � x }� t � xy zu t � �r x � w v � t r � �u x ¢ �� t }u y z h { n �j � h { n mj v h { n �j �  
(A ∪ B) \ 

�

 = (A ∪ B) ∩ 

¥

= (A ∩ 

¥

) ∪ (B ∩ 

¥

) = (A \ C) ∪ (B \ C).  ¦§¨ ©ª« ¨ ¬­ ®§¯ ° ª ±² ¯ ³´¨ ¨ ³ ©ª« µª¶ ª °· § ¯ ¸¹ µ¨ º» ¼¨ ¯ ¶ § ¯ ¬ ¬· ½ ±¾ ¹ §¯ -

¿ ¹ µ µ¯

À´¨ © À´¯ ®ª ° ®§ ¹ ª Á §¯ Â ª °¯ µ¨ ±« ¯ µ· µ¯ §¨ ³Ã µ­ ¹ Ä » Ä »   
 Å¹ °¯ º² ¯ ³´ÆÇ  

 
  A  B   A  B 

 
   C     C 
 

A ∪ B   (A ∪ B) \ C ¦§ ¯ °¯ º² ¯ ³ ´ÆÇ  
 A B   A B   A  B 

 

 C    C    C 
 
A \ C    B \ C    (A \ C) ∪ (B \ C) 

 È¨ ³Ã µª­ Ä » Ä

- 

¼¨ ¯ ¶ § ¯ ¬ ¬· ½ ± ¾ ¹ § ¯ -

¿ ¹ µ µ¯ « ¾ º ® §¨ ¬ ¹ § ¯ Ä » É
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�� � �� �� � � �� 	
 � � �
 � 
 � �

 
 �� � � ��� �� ��� ��� � � �� � �� �� � � � � � !"# � � "$ � � � �% � � "$ � � � �% & �' (' & �' )* * �  �� (� + !� % � �# � � � � �, � � �� $ # �� �-.  % / &

∅} = ∅' 0 / &1 * 2 ∅' � / & �' (*

∈

& & �' (' � * ' & �' � * ' �' (* ' 3 / & �' ( *

⊆ {{1, 2, 3}, 
{1, 3}, 1, 2

* # / & � *

∈

& �' (' �' )* ' � / �

∈

& �' (' �' )* ' $ / �

∈ {1, 2, {3}, 4} ? 
3.3. 

4%5 �� �6 �� �# , 78 �9 , � � �� $ # �� � : � !� % � �# � � � .  % / 1

∈ ∅' 0 /

∅ ∈ 

&1 * ' � ; <=

∅

> <? @A B ; = =

∅}} ∈ {{ {∅

> > >A C ; <= =

∅}} | = 2,  D ; =

∅} ⊆ ∅A E ;

∅ ⊆ {∅

>A F ;

∅ ⊆ IA G ; =

∅} ⊆ {{ ∅} } ? HI JI KLM G I - N DO P GQ R Q DST UT O T BT SV WX A UT L ST M Y ST NL D BT ZT C[ QT E D L U N LT C D O\

E G U] UT V Q G N DO L X M Y Q T D [ QT E D L U NT ^_ ST M YST G F Q G` G[ D D U O T N Q T ZT C NX ] M D[ D Q UX ^

 HI aI bV L U Y [ QT E D L U NT c

1 - 

N L D S NX CO X U RA A2 - 

N L D ZOd [ T V BT M Y Q GS GA A3 - 

N L D ZX\

O X M M DM T BO X [ [ RA A4 - 

N L D UO X Z De G G G A5 - 

NL Df D U RO D `V BT M Y Q GS GI gX L ZT M T E G U D N L D ] U G

[ QT E DL U NX N UX ST [ ZT Od CS DA f UT W R S X E CT D LM D CV hi D D [ Q T E DL U NT d NM d M T L Y W R ZT C\

[ QT E DL U NT [ ZO D C R CV i D BT I jX Z G P G U D ] UT L G[ NT M Gf D L S GI  HI kI bV L U Y I - [ QT E D L U NT NL D ` M h C D lA A - [ QT E D L U NT NL D ` L UV C D Q UT NA B - [ QT \

E DL U NT L UV C D Q UT NV Q G N DO L G U D UX I  X ; N RO X F G U D L Nd F Y [ D E CV ] U G[ G [ Q T E DL U NX [ G L G[ NT M Gf DL S G G C GX BO X [ [ T l m l\

M DO X -

n D Q Q X A W ; LT C DO E G ULd M G o N p ^ n RO X F G U D ] UT L G[ NT M Gf D L S GA N ; D LM G ZO G ] UT [

C - NL D h Q T P GA UT S X S G D G F LM D CV hi G` V U N DO E C D Q G l GL U GQ Q Rq A ⊂ C,  
C ⊂ B, B ⊂ CA r Q D N DO Q T A f UT C ⊂ B s ^ B ; N DO Q T M GA f UT C ⊂ 

o

? HI tI bV L U Y I - [ QT E D L U NT N L D ` ZT M T E G U DM Y Q R` f GL DM A A - N L D ` ZT M T E G U DM Y Q R `

f D UQ R` f GL DM A B - NL D` f GL DM A S O X UQ R` UO D[ A _

 - N L D` f GL DM A S O X UQ R` A Zd U GI uL UX Q T \

N G U D FQ X f D Q Gd LM D CV hi G` [ QT E DL U N q X ;v A W ; w

, N ;

A ∩ BA B ;

A∩C,  C) A∩B∩C, D) A∩

o

∩C, E) v ∩

o

∩

w

. HI xI n O D FV M Y UX U DT ZOT L X N Rd NM D Q X O DX S e Gd Q D ST UT OT BT f GL M X FO G U DM D l Q X T C Q V

U DM D N G F GT Q QV h Z DO D CX f V I g D FV M Y UX U RT ZO T L X CX Q R N UX WM Ge D @ I @ I  y WT FQ X f G[ q z

- [ Q T E DL U NT U DM D FO G U DM D l [ V EL ST BT ZT M X{ n

-[ QT E D L U NT N FOT L\

M R` U DM D FO G U DM D l{ b

- [ QT E D L U NT U DM D FO G U DM D lA ST UT O R[ Z DO D CX f X ZT Q O X N GM X L Y{ y

- [ QT E DL U NT U DM D FO G U DM D lA ST UT O R[ Z DO D CX f X T f D Q Y ZT Q O X N GM X L Y GM GT f D Q Y Q D ZT Q O X\

N GM X L YI _ ST M YST f DM T N DS N `T C G U N S X E CT D G F L M D CV hi G` [ QT E D L U N q  X ; zA W ;

Π A N ; yAB ; z

∩

o

∩

b A C ; z

∩

o

∩

b

∩

yA D ; z

∩

n

∩

bA E ;| z

∩

n ;

∪

| b

∩

y ;A F ; nz

∩ A G ; z

∪

o

, S ; z

\

nA M ; z

 \

| n

∩

b

∩

y

) ? HI }I ~ UT ZO D C L UX NM d h U LT WT l LM D CV hi G D [ QT E D L U NX q a) Z ∪QA W ;

Z ∩R,  N ;

R \ Q A B ;

Z \ QA C ;

Z \ R ? HI @� I �X U Y NX O GX Q U RT Z GL X U DM Y Q T BT FX CX Q Gd [ QT E D L U NX =� A HA J > I  HI @ @ I � FT WO X F G U Y [ QT E D L U NX q  
A = { (x, y) ∈ R × Z: |x| ≤ 2, -3 < y ≤ 1} , 
B = { (x, y) ∈ Z × R: |x| ≤ 2, -3 < y ≤ 1} , 
C = { (x, y) ∈ N × Z: |x| ≤ 2, -3 ≤ y ≤ 1} , 
D = { (x, y) ∈ R2: |x| ≤ 2, -3 < y < 1} , 
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E = { (x, y) ∈ R2: |x| < 2, -3 ≤ y ≤ 1} . �X WM Ge X @ I @

-

�L `T C Q R D CX Q Q R D S FX CX f D HI x

 

 g DX S e Gd Q X Z DO D CX f V  

�X U D BT O Gd

FO G U DM D l

 T f D Q Y  ZT Q O X N GM X L Y 

ZT Q O X N GM X L YA QT Q D

T f D Q Y 

Q D ZT Q O X N G\

M X L YA QT Q D

T f D Q Y 

T f D Q Y Q D ZT \

Q O X N GM X L Y 

[ V Ef GQ R 1 3 5 10 E D Q i GQ R 6 8 3 1 [ X M Yf GS G 5 5 3 2 C D NT f S G 8 5 1 1 
 
3.12. 

� FT WO X F G U Y [ QT E D L U NX :  
A = { (x, y) ∈ R2:  x2 + y2 ≤ 4} ,  B = { (x, y) ∈ R2: x2 + y2 > 1} ,  
C = { (x, y) ∈ R × Z:  x2 + y2 ≤ 4} ,   D = { (x, y) ∈ Z2:  x2  + y2 < 4} , 
E = { (x, y) ∈ R2: x2  + y2 = 25} ,   F = { (x, y) ∈ Z2:  x2 + y2 = 25} , 
G = { (x, y) ∈ Z × N:  x2 + y2 = 25} ,  H = { (x, y) ∈ Z × N: x2 + y2 ≤ 25} . 
 HI @ HI _ T L UX N G U Y ZT C[ Q T E DL U NT n [ QT E D L U NX A

WV S N LM T NX � GQ �T O [ X e Gd �A Q D

N `T Cd i G` NT [ Q T E DL U NT C 

WV S N L M T NX ��� ��� � ��  � � �� � �� ��� ��� �� �� �� �  � � � � � �� �   � ¡

x: 1< x}, ¢� �   £ ��  �¤ ¥¦ § � � ¢� £�   � ¦¨ x 
≤ 5. � � �© � �� ��� ��� � � �� � � �  � � � � � � � �   � ª«¬­ ® ¯

∈ R2: x2 + y2 ≤

°±­ ²³´ µ¶· ¸ µ´ ¹

º» ¼½ · · ²¾ ¶´ µ¿ ¼À ² Á ÂÃ  Ä Ã ÅÆ Ã ÇÈÉ ÊËÌ ÈÍ ÎÏ ÐÉ ÑÒÓ É ÔÕÖ Î×Ì ÒÓ É ÔÕÖ Î ×Ì A = {(x, y) ∈ R2:  x2 +  y2 ≤ 4}, Ø ÑÉ ×Ù Õ Î× É ËÚ ÛÜ Í Õ ØÖ Ù É × Í Ú ÒÝ Ì Þ

x2 - 4x + y2 < 0; 

Ê Þ

x2 - 4x + y2 = 0; × Þ

x2 - 4x + y2 > 0. Ä Ã Åß Ã à ØÖ ÎÏ á

- ÒÓ É ÔÕÖ Î× É ×Ö Õâ ÐÌ ËÌ Ù Ù Õ Ù É ãËÌ Ò Ò É × Ó Ì ÐÙ É Ö äÉ Ö ÎÍå æ

1 -

ÒÓ É ÔÕç

Ö Î× É ä ×Ì ÑË Ì ÎÉ ×å æ

2 - 

ÒÓ É ÔÕ Ö Î × É ÐË Ú Ò É Ø ãÉ Ù ÏÓ Í äÉ ×å æ

3 - ÒÓ É ÔÕ Ö Î× É Ë É Ò ÊÉ × Ó Ì ÐÙ É Ö äÉ ç

Ö ÎÍ Ã èÌ é ÎÍ Ë Õ È ØÙ Ï ÎÌ Îê Ö Ù Õ Ñ Ø ÛÜ Í â É ÐÕ ËÌ ëÍ éÝ  Ì Þ

Ai ∪ Aj; 

Ê Þ

Ai ∩ Aj ì × Þ

Ai ∩ 

í

j; i,j = 1, 2, 3. îï ðñ ï òóô õö÷ ø÷ õ ÷ ö øù ø óú ö óû û ü ýþÿ õö ó -

� õ� � ó � ÷ ö õû � û � �� õ �÷ � óû ø ø � ó�

	÷ ö ø
 �þ ÷ õ � �ÿ ó �÷ ø
 ø � � �ö ó � ó �� ø õ�  

ó � ���

∪∪ 
 � � ���

∪∪ 
 � �� ���

∪∪ ) ∪ A. îï ð� ï � ó � üû � �� õ �÷ � ó � A = {x: x = 2y, y ∈ Z}, B = {x: x = 3y, y ∈ Z}. �÷ �� ö õù �÷ ó �ÿ � �÷ � � � �þ û � �� õ �÷ � ó � ó �

A ∪ B
 � �

A ∩ B
 � �

A \ B,  ú ��

x: x = 10y, y ∈ Z } \ {x: x = 5y, y ∈ Z }? îï �� ï  � �÷ ! "

a, b

# $ %

c, d] - &' ()* + $, ) -. '/ $' ) 01 2 & -3 (4 5 & -6 78 ' 1 9) & 5) ' ( $: );

. +< = $ 2' ) (3 () ' 8 > $ = 5 2 &? ) . '/ @ 8 A %

a, b] × [c, d

#B C A %

a, b]2B / A %

a, b]3.  D 6 EF 6 78 ' 1 9) & 5) ' ( $: ) . + < = $ 2' ) (3 () ' 8 > $ = 5 2 &? ) . ' / @  
A = { x ∈ Z: -3 < x ≤ 2} ,  B = { x ∈ Z: -3 ≤ x ≤ 2} , 


