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2.6 '��Ãº|9�½+Ë7á¤

"é¶�è[þts� |9�½+Ë��� |9�½+Ë�̀¦ |9�½+Ë7á¤ ¢̧��H çß�éß�y� 7á¤s��� ô�Ç��.

ex) P = {{a}, {a, b}, {a, c}, {a, b, c}}

"4�|9�½+Ë�Ér |9�½+Ë7á¤s���.

&ñ
_�


���_� |9�½+Ë Γ_� y�� γ ∈ Γ\� |9�½+Ë Aγ�� @/6£x½+É M:,

γ\�¦ '��Ãº,

Γ\�¦ '��Ãº|9�½+Ë,

{Aγ | γ ∈ Γ}\�¦ '��Ãº|9�½+Ë7á¤

s��� ô�Ç��.
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2.6 '��Ãº|9�½+Ë7á¤

y�� '��Ãº n ∈ N\� |9�½+Ë An = {n, 2n}�̀¦ @/6£xr�v���� '��Ãº|9�½+Ë7á¤

{An | n ∈ N} = {A1,A2, · · · ,An, · · · }

�̀¦ %3���H��.
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2.6 '��Ãº|9�½+Ë7á¤

\V]j 7

��6£§ 7á¤�̀¦ '��Ãº|9�½+Ë7á¤Ü¼�Ð ����?/r��̧.

F = {φ,N,Z,Q,R,R}

Û�¦s�

'��Ãº|9�½+ËÜ¼�Ð Γ = {1, 2, 3, 4, 5, 6}�̀¦ ×þ�
��¦
A1 = φ, A2 = N, A3 = Z, A4 = Q, A5 = R, A6 = R

ü< °ú s� '��Ãº\�¦ B��� ��6£§õ� °ú �Ér '��Ãº|9�½+Ë7á¤�̀¦ %3���H��.

F = {A1,A2,A3,A4,A5,A6}
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2.6 '��Ãº|9�½+Ë7á¤

&ñ
_� 6 (|9�½+Ë7á¤_� ½+Ë|9�½+Ë)

e��_�_� 7á¤ F\� @/
�#� Õª��\	כ 5Åq
���H |9�½+Ë_� ½+Ë|9�½+Ë�̀¦
⋃
A∈F

A

¢̧��H ∪F�Ð �����·p��.

��6£§õ� °ú s� ����è­q Ãº�̧ e����.⋃
A∈F

A = {x ∈ U | ∃A ∈ F s.t. x ∈ A}

7£¤, F\� 5Åq
���H �̧��H |9�½+Ë[þt_� ½+Ë|9�½+Ë�̀¦ _�p�ô�Ç��.
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2.6 '��Ãº|9�½+Ë7á¤

F�� '��Ãº|9�½+Ë7á¤(Γ�� F_� '��Ãº|9�½+Ë){9� M:\���H ��6£§õ� °ú s�

����?/l��̧ ô�Ç��.⋃
γ∈Γ

Aγ = {x ∈ U | ∃γ ∈ Γ s.t. x ∈ Aγ}

Γ�� Ä»ô�Ç|9�½+Ë Γ = {1, 2, 3, · · · , n}��� �â
Äº
n⋃

i=1

Ai ¢̧��H A1 ∪ A2 ∪ · · · ∪ An

ü< °ú s� ����?/l��̧ ô�Ç��.
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2.6 '��Ãº|9�½+Ë7á¤

\V]j 8

��6£§õ� °ú s� "é¶�è�� n>h��� 7á¤ F_� ½+Ë|9�½+Ë�̀¦ ½̈
�#���.

F = {{1}, {2, 3}, {3, 4, 5}, · · · , {n, n + 1, · · · , 2n − 1}}

Û�¦s�

'��Ãº|9�½+Ë Γ = {1, 2, 3, · · · , n}_� y�� i ∈ Γ\� @/
�#�

Ai = {i , i + 1, i + 2, · · · , 2i − 1}
�� @/6£x
���H '��Ãº|9�½+Ë7á¤Ü¼�Ð �̂¦ Ãº e����. Õª�QÙ¼�Ð

n⋃
i=1

Ai =
n⋃

i=1

{i , i + 1, i + 2, · · · , 2i − 1}

= {1, 2, 3, · · · , 2n − 1}

s���.
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2.6 '��Ãº|9�½+Ë7á¤

e��_�_� ¿º z�́Ãº a, b\� @/
�#�

{x ∈ R | a < x < b}\�¦ >h½̈çß�s��� 
��¦
(a, b)�Ð �����·p��.

a ≥ b��� �â
Äº (a, b) = φÜ¼�Ð &ñ
ô�Ç��.
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2.6 '��Ãº|9�½+Ë7á¤

\V]j 9

��6£§ >h½̈çß�7á¤_� �§|9�½+Ë�̀¦ ½̈
�#���.

{(0, 1), (0, 1/2), (0, 1/3), · · · }

Û�¦s�

ÅÒ�©� :
⋂
n∈N

(0, 1/n) = φ

(�̧í�HZO�) a ∈
⋂
n∈N

(0, 1/n)��� a�� �>rF�ô�Ç���¦ ��&ñ

���. Õª�Q���

�̧��H n ∈ N\� @/
�#� 0 < a < 1/n�̀¦ ëß�7á¤ô�Ç��.

Õª�Q�� 1/n < a�̀¦ ëß�7á¤
���H n ∈ Ns� �>rF�
�Ù¼�Ð s���Ér	כ
�̧í�Hs���. ����"f

⋂
n∈N

(0, 1/n) = φs���.
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2.6 '��Ãº|9�½+Ë7á¤

&ñ
o� 7

'��Ãº|9�½+Ë7á¤ {Aγ | γ ∈ Γ}\� @/
�#� Γ = ∅s���� ��6£§s� $í
wn�ô�Ç��:

(a)
⋃
γ∈φ

Aγ = φ

(b)
⋂
γ∈φ

Aγ = U
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2.6 '��Ãº|9�½+Ë7á¤

7£x"î


(a) �̧��H x ∈ U\� @/
�#� x 6∈
⋃
γ∈φ

Aγe���̀¦ �Ðs���� Ø�æì�r
���.

x /∈
⋃
γ∈φ

Aγ ≡∼ (x ∈
⋃
γ∈φ

Aγ) (6∈_� &ñ
_�)

≡∼ (x ∈ Aγ for some γ ∈ φ) (∪_� &ñ
_�)

≡ x 6∈ Aγ for all γ ∈ φ (ô�Ç&ñ
l� ñ_� ÂÒ&ñ
½©gË:)

≡ (γ ∈ φ→ x 6∈ Aγ)

γ ∈ φ��H �̧í�H(�½Ó�©� ��f±	��� "î
]j)s�Ù¼�Ð �̧|	�"î
]j

‘γ ∈ φ→ x 6∈ Aγ ’��H �½Ó�©� �ÃÐs���. Õª�QÙ¼�Ð
⋃
γ∈φ

Aγ = φs�

$í
wn�ô�Ç��.
14 / 25



2.6 '��Ãº|9�½+Ë7á¤

(b) �̧��H x ∈ U\� @/
�#� x ∈
⋂
γ∈φ

Aγe���̀¦ �Ðs���� Ø�æì�r
���.

x ∈
⋂
γ∈φ

Aγ ≡ x ∈ Aγ for all γ ∈ φ (∩_� &ñ
_�)

≡ (γ ∈ φ→ x ∈ Aγ)

γ ∈ φ��H �̧í�H(�½Ó�©� ��f±	��� "î
]j)s�Ù¼�Ð �̧|	�"î
]j

‘γ ∈ φ→ x ∈ Aγ ’��H �½Ó�©� �ÃÐs���. Õª�QÙ¼�Ð
⋂
γ∈φ

Aγ = Us�

$í
wn�ô�Ç��.
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2.6 '��Ãº|9�½+Ë7á¤

&ñ
o� 8 (×¼ �̧ØÔçß�_� &ñ
o�)

e��_�_� '��Ãº|9�½+Ë7á¤ {Aγ | γ ∈ Γ}\� @/
�#� ��6£§s� $í
wn�ô�Ç��:

(a)

⋃
γ∈Γ

Aγ

c

=
⋂
γ∈Γ

Ac
γ

(b)

⋂
γ∈Γ

Aγ

c

=
⋃
γ∈Γ

Ac
γ
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7£x"î


(a)

x ∈ (
⋃
γ∈Γ

Aγ)c ≡∼ (x ∈
⋃
γ∈Γ

Aγ) (c_� &ñ
_�)

≡∼ (∃γ ∈ Γ s.t. x ∈ Aγ) (∪_� &ñ
_�)

≡ ∀γ ∈ Γ x 6∈ Aγ (ô�Ç&ñ
l� ñ_� ÂÒ&ñ
½©gË:)

≡ ∀γ ∈ Γ x ∈ Ac
γ (c_� &ñ
_�)

≡ x ∈
⋂
γ∈Γ

Ac
γ (∩_� &ñ
_�)

Õª�QÙ¼�Ð

⋃
γ∈Γ

Aγ

c

=
⋂
γ∈Γ

Ac
γs���. (b)��H ���_þvë�H]j.
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2.6 '��Ãº|9�½+Ë7á¤

&ñ
o� 9 (ì�rC�ZO�gË:)

|9�½+Ë Aü< e��_�_� '��Ãº|9�½+Ë7á¤ F = {Bγ | γ ∈ Γ}\� @/
�#� ��6£§s�
$í
wn�ô�Ç��:

(a) A ∩ (
⋃
γ∈Γ

Bγ) =
⋃
γ∈Γ

(A ∩ Bγ)

(b) A ∪ (
⋂
γ∈Γ

Bγ) =
⋂
γ∈Γ

(A ∪ Bγ)
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7£x"î


(a)

x ∈ A ∩ (
⋃
γ∈Γ

Bγ) ≡ x ∈ A ∧ x ∈
⋃
γ∈Γ

Bγ (∩_� &ñ
_�)

≡ x ∈ A ∧ (∃γ ∈ Γ s.t. x ∈ Bγ) (∪_� &ñ
_�)

≡ ∃γ ∈ Γ s.t. x ∈ A ∧ x ∈ Bγ

≡ ∃γ ∈ Γ s.t. x ∈ A ∩ Bγ (∩_� &ñ
_�)

≡ x ∈
⋃
γ∈Γ

(A ∩ Bγ) (∪_� &ñ
_�)

Õª�QÙ¼�Ð A ∩ (
⋃
γ∈Γ

Bγ) =
⋃
γ∈Γ

(A ∩ Bγ)s� $í
wn�ô�Ç��.

(b)��H ���_þvë�H]j.
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���_þvë�H]j 2.6

2, 3, 4, 5(a)-(b), 6, 7��� : Û¼Û¼�Ð K����.
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2.7 �Q!sq_� %i�o�(�ÃÐ�¦)

Ãº�<Æ>�_� Ø�æ���

1902�̧� %ò
²DG_� ô=�<Æ�� �Q!sq(1872-1970)�Ér |9�½+Ë�̀¦ "é¶�è�Ð 
���H

�̧��H |9�½+Ë_� |9�½+Ë�̀¦ )�6 xô�Ç����� �̧í�Hs� {9�#Qèß�����H ��z�́�̀¦

ÅÒ�©��<ÊÜ¼�Ð+� Ãº�<Æ>�\� 	�H Ø�æ����̀¦ ÅÒ%3���.
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2.7 �Q!sq_� %i�o�(�ÃÐ�¦)

�Ð�̧&ñ
o� 1

�̧��H |9�½+Ë_� |9�½+Ë U�� �>rF�ô�Ç���¦ ��&ñ

��¦
R = {S ∈ U |S 6∈ S}s��� 
���. Õª�Q��� R 6∈ R.

7£x"î


(�̧í�HZO�) R ∈ Rs��� ��&ñ

���. Õª�Q��� |9�½+Ë R_� &ñ
_�\� _�
�#�

R 6∈ Rs���. s���Ér	כ ��&ñ
 R ∈ R\� �̧í�Hs�Ù¼�Ð 0A "î
]j_� ����:r

R 6∈ R�Ér �ÃÐs���.
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�Ð�̧&ñ
o� 2

�̧��H |9�½+Ë_� |9�½+Ë U�� �>rF�ô�Ç���¦ ��&ñ

��¦
R = {S ∈ U |S 6∈ S}s��� 
���. Õª�Q��� R ∈ R.

7£x"î


(�̧í�HZO�) R 6∈ Rs��� ��&ñ

���. Õª�Q��� |9�½+Ë R_� &ñ
_�\� _�
�#�

R ∈ Rs���. s���Ér	כ ��&ñ
 R 6∈ R\� �̧í�Hs�Ù¼�Ð 0A "î
]j_� ����:r
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�Ð�̧&ñ
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2.7 �Q!sq_� %i�o�(�ÃÐ�¦)

&ñ
o� 10

�̧��H |9�½+Ë[þt�̀¦ "é¶�è�Ð 
���H |9�½+Ë U��H �>rF�
�t� ·ú§��H��.

7£x"î


�Ð�̧&ñ
o� 1õ� �Ð�̧&ñ
o� 2�ÐÂÒ'� ��6£§�̀¦ %3���H��:

R 6∈ R ∧ R ∈ R ≡ c

Õª�QÙ¼�Ð ¿º �Ð�̧&ñ
o�_� ��&ñ
��� �̧��H |9�½+Ë_� |9�½+Ë U��
�>rF�ô�Ç����H ��Ér	כ �̧í�Hs���.
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2.7 �Q!sq_� %i�o�(�ÃÐ�¦)

|9�ë�H

ÄºÅÒ��H =åQs� \O��̀¦��?
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