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�öø ��� ���������

�¨ ¢¢ � õ¬®, é® ¯®ïââï ¬®�¨¨ õ ¢÷¤®¬¨¬. �¥å ©

A | ¤¥ïª  ¬®�¨ . �«ï ¥«¥¬¥â÷¢ x ¬®�¨¨ A ¬¨ ¯¨-

è¥¬® x ∈ A. �¨ â ª®� ¢¢ � õ¬®, é® ¢÷¤®¬¨¬ õ ¯®ïââï

ã÷¢¥àá «ì®ù ¬®�¨¨, ïªã ¬¨ ¯®§ ç õ¬® 
. �«ï â¨å ¥«¥-

¬¥â÷¢ 
, ïª÷ ¥  «¥� âì A, ¬¨ ¯¨è¥¬® x /∈ A. �«ï ¡ã¤ì-

ïª®£® ¥«¥¬¥â  x ∈ 
 ÷ ¡ã¤ì-ïª®ù ¬®�¨¨ A ¢¨ª®ãõâìáï

â¢¥à¤�¥ï

(1) [x ∈ A℄ ∨ [x /∈ A℄.

1. � «¥�÷áâì ¬®�¨÷ â  à÷¢÷áâì ¬®�¨

�¥å © A â  B ¤¥ïª÷ ¬®�¨¨. �®�¨  A  «¥�¨âì

¬®�¨÷ B, ïªé® ª®�¨© ¥«¥¬¥â A  «¥�¨âì â ª®� ÷ B.
� ¢¨ª®à¨áâ ï¬ «®£÷ç¨å á¨¬¢®«÷¢ ¬¨ § ¯¨áãõ¬® æ¥ ®§ -

ç¥ï â ª:

(2) A ⊂ B ⇐⇒ ∀ x: x ∈ A ⇒ x ∈ B.

� «¥�÷âì ¬®�¨¨ A ¤® ¬®�¨¨ B ¬¨ ¯®§ ç õ¬® A ⊂
B.

�®�¨¨ A â  B õ à÷¢¨¬¨, ïªé® A ⊂ B â  B ⊂ A:

(3) A = B ⇐⇒ [∀ x: x ∈ A ⇒ x ∈ B℄∧[∀ y: y ∈ B ⇒ y ∈ A℄.
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2. �§ ç¥ï ®á®¢¨å ¤÷©  ¤ ¬®�¨ ¬¨

�®¯®¢¥ï. �¥å © A | ¤¥ïª  ¬®�¨ . �®¯®¢¥ï¬

¬®�¨¨ A  §¨¢ õâìáï ¬®�¨ , ïª  ¯®§ ç õâìáï A, ÷
ïª  áª« ¤ õâìáï § â¨å ¥«¥¬¥â÷¢, ïª÷ ¥  «¥� âì A: â ª¨¬
ç¨®¬,

(4) ∀ x: x ∈ A ⇐⇒ x /∈ A.

Ǳ¥à¥â¨. �¥å © A â  B ¤¥ïª÷ ¬®�¨¨. Ǳ¥à¥â¨®¬ ¬®-

�¨ A â  B  §¨¢ õâìáï ¬®�¨ , ïª  ¯®§ ç õâìáï A∩B
( ¡® AB,  ¡® A · B), ÷ ïª  áª« ¤ õâìáï § â¨å ¥«¥¬¥â÷¢, ïª÷

 «¥� âì ®¡®¬ ¬®�¨ ¬ A â  B:

(5) ∀ x: x ∈ A ∩B ⇐⇒ [x ∈ A℄ ∧ [x ∈ B℄.

� áâ® ¤®¢®¤¨âìáï à®§£«ï¤ â¨ ¯¥à¥â¨ ª÷«ìª®å ¬®�¨. Ǳ¥-

à¥â¨®¬ ¬®�¨ A
1

, . . . , An  §¨¢ õâìáï ¬®�¨ , ïª  ¯®-

§ ç õâìáï A
1

∩ · · · ∩ An  ¡®

⋂n

k=1
Ak, ÷ ïª  áª« ¤ õâìáï §

¥«¥¬¥â÷¢, é®  «¥� âì ª®�÷© § ¬®�¨ A
1

, . . . , An.

� ¯¨è¥¬® ã¬®¢ã x /∈ A ∩B:

(6)

∀ x: x /∈ A ∩B ⇐⇒

[x ∈ A ∧ x /∈ B℄ ∨ [x /∈ A ∧ x ∈ B℄ ∨ [x /∈ A ∧ x /∈ B℄.

�÷©á®, ã¬®¢  x /∈ A ∩ B ®§ ç õ, é® ¥«¥¬¥â x ¥  «¥-

�¨âì §à §ã ®¡®¬ ¬®�¨ ¬ A â  B. �¥ ¬®�¥ ¡ãâ¨ ¢ ®¤-

®¬ã § âàì®å ¢¨¯ ¤ª÷¢: x ∈ A, x /∈ B,  ¡® x /∈ A, x ∈ B,
 ¡® x /∈ A, x /∈ B. � ¬¥ æ÷ ¢¨¯ ¤ª¨ ÷ ¯¥à¥à å®¢ ÷ ã ¯à ¢÷©

ç â¨÷ (6).

2.1. Ǳ®à®�ï ¬®�¨ . �ªé® ¯¥à¥â¨ ¬®�¨ A ∩ B
¥ ¬÷áâ¨âì �®¤®£® ¥«¥¬¥â , â® §àãç® ¯¨á â¨ A ∩ B = ∅

÷  §¨¢ â¨ ∅ ¯®à®�ì®î ¬®�¨®î.
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2.2. �¡'õ¤ ï. �¥å © A â  B | ¤¥ïª÷ ¬®�¨¨. �¡'õ¤-

 ï¬ ¬®�¨ A â  B  §¨¢ õâìáï ¬®�¨ , ïª  ¯®§ -

ç õâìáï A∪B ( ¡® A+B), ÷ ïª  áª« ¤ õâìáï § â¨å ¥«¥¬¥â÷¢,
ïª÷  «¥� âì ¯à¨ ©¬÷ ®¤÷© § ¬®�¨ A  ¡® B:

(7) ∀ x: x ∈ A ∪B ⇐⇒ [x ∈ A℄ ∨ [x ∈ B℄.

� áâ® ¤®¢®¤¨âìáï à®§£«ï¤ â¨ ®¡'õ¤ ï ª÷«ìª®å ¬®�¨.

�¡'õ¤ ï¬ ¬®�¨ A
1

, . . . , An  §¨¢ õâìáï â ª  ¬®�¨-

 , ïª  ¯®§ ç õâìáï A
1

∪ · · · ∪ An  ¡®

⋃n

k=1
Ak, é® áª« -

¤ õâìáï § ¥«¥¬¥â÷¢, é®  «¥� âì ¯à¨ ©¬÷ ®¤÷© § ¬®-

�¨ A
1

, . . . , An.

� ¯¨è¥¬® ã¬®¢ã x /∈ A ∪B: ¢¯à. 1

(8) ∀ x: x /∈ A ∪B ⇐⇒ [x /∈ A℄ ∧ [x /∈ B℄.

2.3. �÷§¨æï. �¥å © A â  B ¤¥ïª÷ ¬®�¨¨. �÷§¨æ¥î

¬®�¨ A â  B  §¨¢ õâìáï ¬®�¨ , ïª  ¯®§ ç õâìáï

A \ B ( ¡® A − B), ÷ ïª  áª« ¤ õâìáï § â¨å ¥«¥¬¥â÷¢, ïª÷

 «¥� âì A,  «¥ ¥  «¥� âì B:

(9) ∀ x: x ∈ A \B ⇐⇒ [x ∈ A℄ ∧ [x /∈ B℄.

2.4. �¨¬¥âà¨ç  à÷§¨æï. �¥å © A â  B ¤¥ïª÷ ¬®�¨-

¨. �¨¬¥âà¨ç®î à÷§¨æ¥î ¬®�¨ A â  B  §¨¢ õâìáï

¬®�¨ , ïª  ¯®§ ç õâìáï A�B, ÷ ïª  áª« ¤ õâìáï § â¨å

¥«¥¬¥â÷¢, ïª÷  «¥� âì â÷«ìª¨ ®¤÷© § ¬®�¨:

(10)

∀ x: x ∈ A�B ⇐⇒

[(x ∈ A) ∧ (x /∈ B)℄ ∨ [(x /∈ A) ∧ (x ∈ B)℄.
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3. �§ õ¬®§¢'ï§ª¨ ¬÷� ¤÷ï¬¨  ¤ ¬®�¨ ¬¨

�¥ïª÷ ¤÷ù  ¤ ¬®�¨ ¬¨ ¬®�  ¢¨ª® â¨ §  ¤®¯®¬®£®î

÷è¨å ¤÷©. � ¯à¨ª« ¤,

(11) A \B = A ∩B.

�®¢¥¤¥ï à÷¢®áâ÷ (11). Ǳ®§ ç¨¬® C = A \ B â  D =

A∩B. �£÷¤® § ®§ ç¥ï¬ (3) ¥®¡å÷¤® ¤®¢¥áâ¨, é® C ⊂ D
â  D ⊂ C.

�®¢¥¤¥ï C ⊂ D. �¥å © x ∈ C. �®¤÷ x ∈ A, x /∈ B §£÷¤®

§ ®§ ç¥ï¬ (9). �®¬ã x ∈ A, x ∈ B §£÷¤® § ®§ ç¥ï¬

(4), â®¡â® x ∈ D §£÷¤® § ®§ ç¥ï¬ (5). �®¬ã C ⊂ D §£÷¤®

§ ®§ ç¥ï¬ (2).

�®¢¥¤¥ï D ⊂ C. �¥å © y ∈ D. �®¤÷ y ∈ A, y /∈ B §£÷¤®

§ ®§ ç¥ï¬ (5). �®¬ã y ∈ C §£÷¤® § ®§ ç¥ï¬ (9). �®¬ã

D ⊂ C §£÷¤® § ®§ ç¥ï¬ (2). �

öè¨© ¯à¨ª« ¤ § «¥�®áâ÷ ¤÷©  ¤ ¬®�¨ ¬¨: ¢¯à. 2

(12) A�B = [A ∩B℄ ∪ [A ∩B℄.

� ª¨¬ ç¨®¬ ¢á÷ ®§ ç¥÷ ¤÷ù  ¤ ¬®�¨ ¬¨ ¬®�  ¢¨-

à §¨â¨ ç¥à¥§ âà¨ ¤÷ù: ∩, ∪ â  ¤®¯®¢¥ï. �¨ ¢¨áâ ç¨âì ¤«ï

æì®£® ¤¢®å ¤÷©? �÷¤¯®¢÷¤ì ¯®§¨â¨¢ , ùù ¬®�  ®âà¨¬ â¨ § 

¤®¯®¬®£®î ¯à ¢¨« ¤¥ �®à£  .

4. Ǳà ¢¨«  ¤¥ �®à£  

� îâì ¬÷áæ¥ â ª÷ á¯÷¢¢÷¤®è¥ï, ïª÷  §¨¢ õâìáï ¯à ¢¨-

« ¬¨ ¤¥ �®à£  :

A ∪B = A ∩B,(13)

A ∩B = A ∪B.(14)
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�®¢¥¤¥ï à÷¢®áâ÷ (13). Ǳ®§ ç¨¬® C = A ∪B, D = A∩B.
�®¢¥¤¥ï C ⊂ D. �¥å © x ∈ C. � ®§ ç¥ï (4) ¢¨¯«¨-

¢ õ, é® x /∈ A ∪ B, â®¡â® x /∈ A, x /∈ B §£÷¤® § ¯à ¢¨«®¬

(8).

�®¢¥¤¥ï D ⊂ C. �¥å © y ∈ D. � ®§ ç¥ï (5) ¢¨¯«¨-

¢ õ, é® y ∈ A, y ∈ B, â®¡â® y /∈ A, y /∈ B §£÷¤® § ¯à ¢¨«®¬

(4)  ¡® y /∈ A∪B ã ¢÷¤¯®¢÷¤®áâ÷ § ¯à ¢¨«®¬ (8). �  ¯÷¤áâ ¢÷

®§ ç¥ï (4) æ¥ ÷ ®§ ç õ, é® y ∈ A ∪B.
�áª÷«ìª¨ C ⊂ D â  D ⊂ C, â® § ®§ ç¥ï (3) ¢¨¯«¨¢ õ,

é® C = D. ¢¯à. 3 �

� ª¨¬ ç¨®¬ ¢¨áâ ç õ ¤¢®å ¤÷©, é®¡¨ ¢¨à §¨â¨ ç¥à¥§ ¨å

¢á÷ ÷è÷. �¨ ¢¨áâ ç¨âì ¤«ï æì®£® ®¤÷õù ®¯¥à æ÷ù? ¢¯à. 6

5. �¥ïª÷ ¢« áâ¨¢®áâ÷ ¤÷©  ¤ ¬®�¨ ¬¨

5.1. �®¬ãâ â¨¢÷áâì. �÷ï  ¤ ¬®�¨ ¬¨ ⋆  §¨¢ õâìáï
ª®¬ãâ â¨¢®î, ïªé® A⋆B = B ⋆A ¤«ï ¡ã¤ì-ïª¨å ¬®�¨

A â  B.

�¥®à¥¬  1. �÷ù ∩, ∪ â  � õ ª®¬ãâ â¨¢¨¬¨. �÷ï \ ¥

õ ª®¬ãâ â¨¢®î.

�®¢¥¤¥ï â¥®à¥¬¨ 1. �®¢¥¤¥¬® â¥®à¥¬ã â÷«ìª¨ ¤«ï ¤÷ù ∩.
Ǳ®§ ç¨¬® C = A ∩B, D = B ∩A.

�®¢¥¤¥ï C ⊂ D. �¥å © x ∈ C. � ®§ ç¥ï (5) ¢¨¯-

«¨¢ õ, é® x ∈ A â  x ∈ B, â®¡â® x ∈ B â  x ∈ A. �®¢ã

¢¨ª®à¨áâ õ¬® ®§ ç¥ï (5): x ∈ D.

�®¢¥¤¥ï D ⊂ C. �¥å © y ∈ D. � ®§ ç¥ï (5) ¢¨¯-

«¨¢ õ, é® y ∈ B â  y ∈ A, â®¡â® y ∈ A â  y ∈ B. �®¢ã

¢¨ª®à¨áâ õ¬® ®§ ç¥ï (5): y ∈ C.
� ª¨¬ ç¨®¬ C = D §£÷¤® § ®§ ç¥ï¬ (3). �

¢¯à. 7
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5.2. �á®æ¨ â¨¢÷áâì. �÷ï  ¤ ¬®�¨ ¬¨ ⋆  §¨¢ õâìáï
 á®æ÷ â¨¢®î, ïªé® A⋆ (B ⋆C) = (A⋆B) ⋆C ¤«ï ¡ã¤ì-ïª¨å

¬®�¨ A, B â  C.

�¥®à¥¬  2. �÷ù ∩, ∪ â  � õ  á®æ÷ â¨¢¨¬¨. �÷ï \ ¥ õ

 á®æ÷ â¨¢®î.

�®¢¥¤¥ï â¥®à¥¬¨ 2. �®¢¥¤¥¬® â¥®à¥¬ã â÷«ìª¨ ¤«ï ¤÷ù ∩.
Ǳ®§ ç¨¬® V = (A ∩B) ∩ C, W = A ∩ (B ∩ C).

�®¢¥¤¥ï V ⊂ W . �¥å © x ∈ V . � ®§ ç¥ï (5) ¢¨¯-

«¨¢ õ, é® x ∈ A ∩ B, x ∈ C. �¥ à § § áâ®áãõ¬® ®§ ç¥ï

(5): x ∈ A, x ∈ B, x ∈ C. �®¬ã x ∈ A, x ∈ B ∩ C §®¢ã § 

®§ ç¥ï¬ (5). � ®áâ ÷© à § § áâ®áãõ¬® ®§ ç¥ï (5):

x ∈ V .
�®¢¥¤¥ï W ⊂ V . �¥å © y ∈ W . � ®§ ç¥ï (5) ¢¨¯-

«¨¢ õ, é® y ∈ A â  y ∈ B ∩ C, â®¡â® y ∈ A, y ∈ B, y ∈ C.
�¥ ¤¢÷ç÷ § áâ®áãõ¬® ®§ ç¥ï (5): y ∈ A, y ∈ B∩C, §¢÷¤ª¨
y ∈ A, y ∈ B, y ∈ C. �¥¯¥à § «¨è õâìáï é¥ ¤¢÷ç÷ § áâ®áã¢ -

â¨ ®§ ç¥ï (5): y ∈ A ∩B, y ∈ C, §¢÷¤ª¨ y ∈ V .
� ª¨¬ ç¨®¬ V = W §£÷¤® § ®§ ç¥ï¬ (3). �

¢¯à. 8

5.3. �¨áâà¨¡ãâ¨¢÷áâì. �« áâ¨¢®áâï¬¨ ª®¬ãâ â¨¢®áâ÷

â   á®æ÷ â¨¢®áâ÷ ¤÷ù  ¤ ¬®�¨ ¬¨ ∩ â  ∪  £ ¤ãîâì ¤÷ù

¢÷¤÷¬ ï â  ¤®¤ ¢ ï ¤«ï ç¨á¥«. � «®£÷î ¬®�  ¯à®-

¤®¢�¨â¨, ïªé® §£ ¤ â¨ § ª® ¤¨áâà¨¡ãâ¨¢®áâ÷:

(15)

A ∩ (B ∪ C) = (A ∩ C) ∪ (B ∩ C),

A · (B + C) = A · C +B · C.

�®¢¥¤¥ï § ª®ã (15). Ǳ®ª« ¤¥¬® V = A ∩ (B ∪ C), W =

(A ∩ C) ∪ (B ∩ C).



22 \�¨áªà¥â  ¬ â¥¬ â¨ª "

�®¢¥¤¥ï V ⊂ W . �¥å © x ∈ V . � ®§ ç¥ï (5) ¢¨¯«¨-

¢ õ, é® x ∈ A, x ∈ B∪C. �âà¨¬ãõ¬® â¥¯¥à § ®§ ç¥ï (7),

é® x  «¥�¨âì ¯à¨ ©¬÷ ®¤÷© § ¬®�¨ B, C. �¥ à §

§ áâ®áãõ¬® ®§ ç¥ï (5): x  «¥�¨âì ¯à¨ ©¬÷ ®¤÷© §

¬®�¨ A∩B, A∩C. � à¥èâ÷ ¢¨ª®à¨áâ õ¬® ®§ ç¥ï (7):

x ∈ W .

�®¢¥¤¥ï W ⊂ V . �¥å © y ∈ W . � ®§ ç¥ï (7) ¢¨¯-

«¨¢ õ, é® y  «¥�¨âì ¯à¨ ©¬÷ ®¤÷© § ¬®�¨ A ∩ B,
A ∩ C. �¥¯¥à § ®§ ç¥ï (5) ®âà¨¬ãõ¬®, é® y  «¥�¨âì

¯à¨ ©¬÷ ®¤÷© § ¯ à ¬®�¨ A,B  ¡® A,C, â®¡â® y  -

«¥�¨âì ¯à¨ ©¬÷ ®¤÷© § ¬®�¨ B, C, §¢÷¤ª¨ y ∈ B ∪ C
§  ®§ ç¥ï¬ (7). � áâ®áã¢ ¢è¨ ®§ ç¥ï (5), ¤®¢®¤¨¬®

â¥¯¥à, é® y ∈ V .
� ª¨¬ ç¨®¬ V = W §£÷¤® § ®§ ç¥ï¬ (3). �

� «®£÷ï ¬÷� ¤÷ï¬¨ § ç¨á« ¬¨ ÷ ¬®�¨ ¬¨ ¥ õ  ¡á®«îâ-

®î, ®áª÷«ìª¨  áâã¯¨© § ª® ¤¨áâ¨¡ãâ¨¢®áâ÷, ¤¢®ùáâ¨©

¤® (15), ¤«ï ¬®�¨ ¢¨ª®ãõâìáï,   ¤«ï ç¨á¥« | ÷:

(16)

A ∪ (B ∩ C) = (A ∪ C) ∩ (B ∪ C),

A+ (B · C) = (A+ C) · (B + C).

¢¯à. 9

6. ö¤¨ª â®à÷ äãªæ÷ù ¬®�¨¨

ö¤¨ª â®à®î äãªæ÷õî ¬®�¨¨ A  §¨¢ õâìáï

(17) 1IA(x) =

{

1, x ∈ A,

0, x /∈ A.
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6.1. �¡ç¨á«¥ï ÷¤¨ª â®à¨å äãªæ÷©. � ¢¥¤¥¬®

ª÷«ìª  ¯à ¢¨«, ïª÷ ¤®§¢®«ïîâì ®¡ç¨á«¨â¨ å à ªâ¥à¨áâ¨ç÷

äãªæ÷ù.

1I

A
= 1− 1IA,(18)

1IA∩B = 1IA1IB,(19)

1IA∪B = 1IA + 1IB − 1IA1IB ,(20)

1IA\B = 1IA(1− 1IB),(21)

1IA�B = 1IA(1− 1IB) + 1IB(1− 1IA).(22)

�®¢¥¤¥ï à÷¢®áâ÷ (18). �®¢¥¤¥¬®, é® 1I

A
(x) = 1 − 1IA(x)

¤«ï ¢á÷å x. �÷©á®, ïªé® x ∈ A, â® 1IA(x) = 1,   1I

A
(x) = 0 § 

®§ ç¥ï¬ (17). �ªé® � x /∈ A, â® 1IA(x) = 0,   1I

A
(x) = 1

§  â¨¬ �¥ ®§ ç¥ï¬. �

¢¯à. 10

� Ǳ � � � �

�¯à ¢  1. �®¢¥áâ¨ à÷¢÷áâì (8).

�¯à ¢  2. �®¢¥áâ¨ à÷¢÷áâì (12).

�¯à ¢  3. �®¢¥áâ¨ à÷¢÷áâì (14).

�¯à ¢  4. �®¢¥áâ¨, é® ¤÷î ∪ ¬®�  ¢¨à §¨â¨ ç¥à¥§ ∩ â  ®¯¥à æ÷î

¤®¯®¢¥ï.

�¯à ¢  5. �®¢¥áâ¨, é® ¤÷î ∩ ¬®�  ¢¨à §¨â¨ ç¥à¥§ ∪ â  ®¯¥à æ÷î

®¯®¢¥ï.

�¯à ¢  6. Ǳà¨¤ã¬ ©â¥ â ªã ¤÷î  ¤ ¬®�¨ ¬¨, ç¥à¥§ ïªã ¬®� 

¢¨à §¨â¨ ¢á÷ ÷è÷.

�¯à ¢  7. �®¢¥áâ¨ â¥®à¥¬ã 1 ¤«ï ¤÷© ∪, �, \.
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�¯à ¢  8. �®¢¥áâ¨ â¥®à¥¬ã 2 ¤«ï ¤÷© ∪, �, \.

�¯à ¢  9. �®¢¥áâ¨ § ª® ¤¨áâà¨¡ãâ¨¢®áâ÷ (16).

�¯à ¢  10. �®¢¥áâ¨ à÷¢®áâ÷ (19){(22).

�¯à ¢  11. �¨ ÷áãîâì ¬®�¨¨ A, B ÷ C, ¤«ï ïª¨å ®¤®ç á®

¢¨ª®ãîâìáï á¯÷¢¢÷¤®è¥ï

C 6= ∅, A ∩ B 6= ∅, A ∩ C 6= ∅, (A ∩B) \ C = ∅?

�¯à ¢  12. �®¢¥áâ¨, é® A ∪ B ⊆ C â®¤÷ ÷ â÷«ìª¨ â®¤÷, ª®«¨ A ⊆ C

â  B ⊆ C.

�¯à ¢  13. �®¢¥áâ¨, é® (A ∩B) ∪ (A ∩ B) ∪ (A ∩B) = A ∪B.

�¯à ¢  14. �®¢¥áâ¨, é® A \ (B ∩ C) = (A \B) ∪ (A \ C).


