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3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
_� 5

|9�½+Ë X (X 6= φ)_� e��_�_� ÂÒì�r|9�½+Ë AB, B, C\� �'a�#� ��6£§s�

$í
wn�½+É M:, |9�½+Ë P\�¦ X_� ì�r½+É(partition)s����¦ ô�Ç��.

(a) A,B ∈ P\� @/�#�, A 6= B s���� A ∩ B = φ

(b)
⋃
C∈P

C = X

X_� ì�r½+É : |9�½+Ë X\�¦ "f�Ð�è��� ÂÒì�r|9�½+Ë[þt�Ð ��¾º#Q Z�~�Ér

�	כ
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3.3 ì�r½+Éõ� 1lxu��'a>�

\V]j 6

m�Ér e��_�_� �ª�_� &ñ
Ãº{9� M:, 0 ≤ j < m��� y�� &ñ
Ãº j\� @/�#�

Zj = {x ∈ Z | x − j = km for some k ∈ Z}
s��� Z�~Ü¼���, '��Ãº|9�½+Ë7á¤

{Z0,Z1,Z2, · · · ,Zm−1}
�Ér |9�½+Ë Z_� ���_� ì�r½+És���.

:£¤y�, m = 2��� �â
Äº,

Z0 = {x ∈ Z | x��H ���Ãºs���}
Z1 = {x ∈ Z | x��H f.ËÃºs���}
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3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
_� 6

E�� |9�½+Ë X (X 6= φ)0A_� 1lxu��'a>�{9� M:, y�� x ∈ X\� @/�#�

x/E = {y ∈ X | yEx}
�Ð &ñ
_��)a |9�½+Ë�̀¦ x\� ���Ér 1lxu�ÀÓ(equivalence class)���¦ ô�Ç��.

Õªo��¦ X\�"f_� �̧��H 1lxu�ÀÓ[þt_� |9�½+Ë�̀¦ X/E�Ð �����·p��. 7£¤,

X/E = {x/E | x ∈ X}

X/E\�¦ ‘X ZO� E ’���¦ {9���H��.
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3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
o� 3

E�� |9�½+Ë X (X 6= φ)0A_� 1lxu��'a>��� ���. Õª�Q���

(a) y�� 1lxu�ÀÓ x/E��H X_� /BN|9�½+Ës� ����� ÂÒì�r|9�½+Ës���.

(b) xEy ⇔ x/E ∩ y/E 6= φ

(c) x/E = y/E ⇔ xEy
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3.3 ì�r½+Éõ� 1lxu��'a>�

7£x"î


(a) y�� 1lxu�ÀÓ x/E��H X_� /BN|9�½+Ës� ����� ÂÒì�r|9�½+Ës���.

1lxu��'a>� E��H ìøÍ��&h�s�Ù¼�Ð y�� x ∈ X\� @/�#� xExs���.

����"f 1lxu�ÀÓ_� &ñ
_�\� _��#� x ∈ x/E .
Õª�QÙ¼�Ð x/E 6= φs���.
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3.3 ì�r½+Éõ� 1lxu��'a>�

(b) xEy ⇔ x/E ∩ y/E 6= φ

x/E ∩ y/E 6= φ⇔ ∃z (z ∈ x/E ∧ z ∈ y/E)

⇔ zEx ∧ zEy (1lxu�ÀÓ_� &ñ
_�)

⇔ xEz ∧ zEy (E��H @/g�A&h�)

⇔ xEy (E��H ÆÒs�&h�)

Õª�QÙ¼�Ð xEy ⇔ x/E ∩ y/E 6= φs���.
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3.3 ì�r½+Éõ� 1lxu��'a>�

(c) x/E = y/E ⇔ xEy

(⇒) : x/E = y/E�� ��&ñ
���. Õª�Q��� (a)\� _��#� ¿º 1lxu�ÀÓ

x/Eü< y/E��H /BN|9�½+Ës� ��m���. 7£¤, x/E ∩ y/E = x/E 6= φs���.

����"f (b)\� _��#� xEys���.

(⇐) : xEy�� ��&ñ
���. Õª�Q���

e��_�_� "é¶�è z ∈ X\� @/�#� z ∈ x/Es����, 1lxu�ÀÓ_� &ñ
_�\�

_��#� zExs���. ��&ñ
\�"f xEys�Ù¼�Ð, zEx ∧ xEys���.

¢̧ô�Ç, E��H ÆÒs�&h�s�Ù¼�Ð zEys���. 7£¤, z ∈ y/Es���. ����"f

x/E ⊆ y/Es���.

��ðøÍ��t��Ð, y/E ⊆ x/E�̧ $í
wn�ô�Ç��.

Õª�QÙ¼�Ð x/E = y/E
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3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
o� 4

E�� |9�½+Ë X0A_� 1lxu��'a>��� ���. Õª�Q��� X/E��H X_�

ì�r½+És���.

7£x"î


&ñ
o� 3(a)ü< 1lxu�ÀÓ_� &ñ
_�\� _��#� X/E = {x/E | x ∈ X}��H
X_� ÂÒì�r|9�½+Ë[þt_� 7á¤s���.

&ñ
o� 3(b)ü< (c)�ÐÂÒ'� ��6£§ "î
]j\�¦ %3��̀¦ Ãº e����.

x/E ∩ y/E 6= φ ⇒ x/E = y/E
7£¤, ì�r½+É_� 'Í	 ���P: �̧|	�

x/E 6= y/E ⇒ x/E ∩ y/E = φ

s� $í
wn�ô�Ç��.
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&ñ
o� 3(a)ü< 1lxu�ÀÓ_� &ñ
_�\� _��#� X/E = {x/E | x ∈ X}��H
X_� ÂÒì�r|9�½+Ë[þt_� 7á¤s���.

&ñ
o� 3(b)ü< (c)�ÐÂÒ'� ��6£§ "î
]j\�¦ %3��̀¦ Ãº e����.

x/E ∩ y/E 6= φ ⇒ x/E = y/E
7£¤, ì�r½+É_� 'Í	 ���P: �̧|	�

x/E 6= y/E ⇒ x/E ∩ y/E = φ

s� $í
wn�ô�Ç��.

9 / 16



3.3 ì�r½+Éõ� 1lxu��'a>�

=åQÜ¼�Ð ì�r½+É_� ¿º ���P: �̧|	�
⋃
x∈X

x/E = Xs� $í
wn��<Ê�̀¦ �Ðs���.

e��_�_� x ∈ X\� @/�#� x ∈ x/Es�Ù¼�Ð X ⊆
⋃
x∈X

x/Es���. ô�Ç¼#�

1lxu�ÀÓ_� &ñ
_�\� _��#�,
⋃
x∈X

x/E ⊆ Xs���.

����"f
⋃
x∈X

x/E = X . Õª�QÙ¼�Ð X/E��H X_� ì�r½+És���.

10 / 16



3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
_� 7

T�� |9�½+Ë X_� ì�r½+És��� ���. Õª�Q��� X 0A_� �'a>� X/T\�¦
��6£§õ� °ú s� &ñ
_�ô�Ç��:

x(X/T )y iff x , y ∈ A for some A ∈ T

ÅÒ_�

[j l� ñ x/E , X/E , X/T_� 	�s�&h��̀¦ ì�r"î
y� e��)��� ô�Ç��.
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&ñ
_� 7
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3.3 ì�r½+Éõ� 1lxu��'a>�

&ñ
o� 5

T�� |9�½+Ë X 0A_� ì�r½+És��� ���. Õª�Q���

(a) �'a>� X/T��H 1lxu��'a>�s���.

(b) 1lxu��'a>� X/T\� _�K� Ä»�̧�)a 1lxu�ÀÓ[þt�Ér ���Ð ì�r½+É T\�¦
s�ê�r��. 7£¤,

X/(X/T ) = T
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3.3 ì�r½+Éõ� 1lxu��'a>�

7£x"î


(a) (1) X/T��H ìøÍ��&h�s���.

T��H ì�r½+És�Ù¼�Ð y�� "é¶�è x ∈ X\� @/�#� x ∈ A��� A ∈ T��
�>rF�ô�Ç��. ����"f y�� "é¶�è x ∈ X\� @/�#� x(X/T )xs���.

(2) X/T��H @/g�A&h�s���.

X/T_� &ñ
_��ÐÂÒ'� @/g�A&h�s���(check!)
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3.3 ì�r½+Éõ� 1lxu��'a>�

(3) X/T��H ÆÒs�&h�s���.

x(X/T )y s��¦ y(X/T )z�� ��&ñ
���. Õª�Q���

#Q�"� A,B ∈ T\� @/�#�
x , y ∈ A ∧ y , z ∈ B

s� $í
wn�ô�Ç��. s� M:, y ∈ A ∩ Bs�Ù¼�Ð A ∩ B 6= φs���. ô�Ç¼#�

ì�r½+É_� &ñ
_��ÐÂÒ'� A = Bs�Ù¼�Ð x , z ∈ As���. ����"f

x(X/T )zs���.

Õª�QÙ¼�Ð X/T��H 1lxu��'a>�s���.
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3.3 ì�r½+Éõ� 1lxu��'a>�

(b) X/(X/T ) = T

X/(X/T ) = {x/(X/T ) | x ∈ X}
ü<

x/(X/T ) = {y ∈ X | y(X/T )x}
e���̀¦ ÅÒ3lq���.

X/(X/T ) = T\�¦ �Ðs�l� 0A�#� ��6£§�̀¦ 7£x"î
K��� ô�Ç��:

(1) ∀x ∈ X , ∃A ∈ T s.t. x/(X/T ) = A. (X/(X/T ) = T )
(2) ∀A ∈ T , ∃x ∈ X s.t. A = x/(X/T ). (T ⊆ X/(X/T ))
��[jô�Ç 7£x"î
�Ér óøÍ"f SX����.

15 / 16



���_þvë�H]j 3.3

1, 6 ��� : Û¼Û¼�Ð K����

3, 5 ��� : �̧Z>� õ�]j. 5�Z4 7{9���t�
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