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E = {a, b, c}, τ1 = {E, ∅, {a}, {a, b}} :�¤±� �§rmt��

.E, ∅ ∈ τ .(1)

∀A ∈ τ,A ∪ ∅ = A ∈ τ.

∀A ∈ τ, A ∪ E = E ∈ τ.

{a, b} ∪ {a, c} = E ∈ τ

{a, b} ∪ {a} = {a, b} ∈ τ

{a, c} ∪ {a} = {a, c} ∈ τ.

∀A ∈ τ, A ∩ ∅ = ∅ ∈ τ.

∀A ∈ τ, A ∩ E = A ∈ τ.

{a, b} ∪ {a, c} = {a} ∪ {a, c}

= {a} ∩ {a, b} = {a} ∈ τ

.τ r}An� �Ammt� ¨¡ �Aql�m�� .(2)
F = {E, ∅, {c}, {b}, {b, c}}.

τA = {A ∩O,O ∈ τ} .(3)

τA = {A, ∅, {a}}.

:¨�A��� �§rmt��

�VAqt��  A� ¨�At�A�¤ τ1 ∩ τ2 ⊆ τ2 ¤ τ1 ∩ τ2 ⊆ τ1  Am�¤ E T�wm�� Yl�  Aty��wbV τ2 ¤ τ1 �A� �Ð� .(1)
��Ð «rn�¤ E Yl� Ay�w�wbV �r`§

E, ∅ ∈ τ1 ∩ τ2 •

∀Oi ∈ τ1 ∩ τ2,∪i∈IOi ∈ τ1 ∪i∈I Oi ∈ τ1 •

∩1≤nOi ∈ τ1 ∩ τ2.
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∀Oi ∈ τ1 ∪ τ2,∪i∈IOi ∈ τ1 ∪i∈I Oi ∈ τ1 •

∪i∈IOi ∈ τ1 ∩ τ2.

 wk§¯ E �� ºz� Yl� �O�� d� ©� ,�yt�wm�m�� ¨� Am¡ A��� Yqb§  � C¤rS�A� Hy�  A��®� Tbsn�A� .(2)
 ASm�� �A�m�A� �¯dtF¯� �km§ ��@�¤ ,Amh}�w� �q�§  � C¤rS�A� Hy� ¨�At�A�¤ τ2 �� ¤� τ1 ��

®�� @�An� E = {a, b, c}, τ1 = {E, ∅, {a}, {a, b}}, τ1 = {E, ∅, {c}, {b, c}} :¨�At��

{a} ∪ {c} = {a, c} /∈ τ1 ∪ τ2.

:��A��� �§rmt��

R, ∅ ∈ τ. .(1)

∀bi ∈ R,∩i]−∞, bi[=]−∞, infi bi[∈ τ. .(2)

∀bi ∈ R,∪i≥0]−∞, bi[=]−∞, supi bi[∈ τ. .(3)

:���r�� �§rmt��
�VAq�  Am�¤ τ ¨�A�wtf� O �ky�¤ E ¨� A�wtf� A  � ¯¤� |rfn� τA = {O ∩A,O ∈ τ}

:H�A��� �§rmt��

.E\E = ∅ ⇒ E ∈ τ, ∅ ∈ τ .Ay�w�wbV τ  � b�n� .(1)

∀Oi ∈ τ, E\
∩

1≤i≤n

Oi

=
∪

1≤i≤n

(E\Oi)

∩
1≤i≤n

Oi ∈ τ.  A� ,Tyhtn� T�wm�� w¡ Tyhtn� �A�wm��  A���  Am�¤

∀Oi ∈ τ, E\
∪
i≥1

Oi

=
∩
i≥n

(E\Oi) ⊆ E\Oi ∈ τ

.E Yl� Ay�w�wbV τ ¢n�¤

�  � ¨n`§ �@¡¤ �wtf� X − F  � ©� ,�wtfm� �mt�  A� �Ð� E Â ¨� Aql�� F �ºz�  wk§ .(2)

T�wm�m��¤ X T�wm�m�� Y� T�AR� Tyhtnm�� º�z�¯� ¨¡ �Aql�m��  Ð� ,Ayhtn� �ºz� X\(X\F ) = F

.Ty�A���

 Ð� ,Tql�� ��As�� ��¥s�� 	s� Ah�A� Tyhtn� AÁ �A� �Ð� .(3)

A = A, Å = ∅, F r(A) = A.
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r�}�¤ ,Å = A ¨�At�A�¤ ,�wtf� A  A� ,Tyhtn� Ahtmmt� �A� �Ð� ,�yt�A� L�An� Tyhtn� ry� A �A� �Ð� .(4)
Tyhtn� ry� A Tmmt� �A� �Ð� A�� A = X,Fr(A) = X−A  � ©� X Tylk�� T�wm�m��  wk§ Ah§w�§ �l��

.A = X, Å = ∅, F r(A) = X  A�

:x As�� �§rmt��
�q�� �Ð� x0 dn� rmts� ¢�� (Y, τY ) ª � w�� (X, τX) ¨�w�wbV ºAS� �� �ybW� �� �wq� :ry�@�

.∀V ∈ Vf (x0), ∃U ∈ Vx, f(U) ⊆ V

.X ¨� �wtf� ¨¡ Y ¨� �wtfm� Tysk`�� CwO�� �A� �Ð� Xq�¤ �Ð� �rmts� f AqybW�  wk§ AS§�
f(b) ̸= g(b)  Ð� b ∈ X\A �kt� ,�wtf� Ahtmmt�  � b��  � ¨fk§ �l�� A  � �Ab�¯ A = {x ∈ X, f(x) = g(x)}

b ∈ f−1(O)∩ g−1(O′)  Ð� O∪O′ = ∅ ¤ f(b) ∈ O, g(b) ∈ O′  Aq��§  A�wtf� d�w§ ¢�A� �Ofn� ºASf��  Am�
 � |rfn� «r�� Th� �� X A ⊆ f−1(O) ∩ g−1(O′) ¨�At�A�¤

b ∈ f−1(O) ∩ g−1(O′) ⇒ f(b) ∈ O, g(b) ∈ O′

.b /∈ A  � �¡rbn� O ∩O′ = ∅ �y�
.b ∈ X\A f(b) = g(b) ∈ O ∩O′ = ∅  Ð� b ∈ A  � |rf� w� �l��A�

.b ∈ X\A  Ð� ,{�An� �@¡¤

.�wtf� X\A ¨�At�A� ¤
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