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1 ;)¤�m

½Â. ·�k�ÑA�½Âµ

1. eÿÀ�mX�?¿;f�mÑ´X¥�48§K¡X´fHausdorff(weakly Hausdorff)�.

2. eX�f�mA÷vé?¿Hausdorff;8KÚëY¼êf : K → X§f−1(A)Ñ´K¥�48§K¡A´

;4�(compactly closed, k closed).e�mX�¤k;48Ñ´48§K¡X´k�m(k-space)½;)¤

�m(compactly generated space).

3. ëYN�f : X → Ye÷véY¥�?¿;48K§f−1(K)Ñ´X¥�;48K¡f´këY�(k-

continuous).

Ún1.1. �½ÿÀ�mX§PX¤k�;4f8��N�kX§@okX�¤8ÜXþ���£48¤ÿÀ§

�eC´X�48@oC ∈ kX.

Proof.

PX�d;4f8|¤�ÿÀ|¤�ÿÀ�m�kX§¡§�X�kz(kifification).ÚnÓ�`²id :

kX → X´ëY¼ê.X´;)¤�m��=�kX ∼= X.

éëYN�f : X → Y§eé?¿V ⊆ Y§V´m8��=�f−1(V )§K¡f´proclusion.

·K1.1. 1. eX´;)¤�m§KX�?¿4f�mCÑ´;)¤�m.

2. eX´;)¤�m§f : X → Y´proclusionKY´;)¤�m.

3. ;)¤�m�{È´;)¤�m.

Ún1.2. �½;)¤�mXÚÿÀ�mY§é?¿ëY¼êf : X → Y§Ñ�3���f̃ : X → kY¦

�f = i ◦ f̃ .

Proof. �f̃ := i−1 ◦ f .

ù�Ún¿�X¼fé

i : kTop � Top : k

´��¼f.5¿3�ÆkTop¥§¦È¿Ø�½�3§��y¦È3kTop¥I�é¦È2��g¼fk−.

SK1.1. é?¿Hausdorff;�mKÚ;)¤�mX,Y§¦yf : K → k(X×Y )ëY��=�f : K → X×Yë
Y.
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·K1.2. 1. fHausdorff��mX¥�:Ñ´4�.

2. ÛÜ;��mÑ´;)¤�.

3. 1��ê��mÑ´;)¤�.

SK1.2. eX´;)¤�m§KX´fHausdorff���=�X ↪→ X ×X´48.

2 k-Hausdorff�m

½Â. ?�ÿÀ�mX§eX ×X�é��∆´;48K¡X´k-Hausdorff�m.

Ún2.1. �X,Y´ÿÀ�m§�C ⊆ X × Y§@oe��ã�dµ

1. C´X × Y¥�;4f8.

2. eK,L´Hausdorff;8§f : K → X, g : L→ Y´ëYN�§@o(f × g)−1(C)´K × L�48.

3. eK´Hausdorff;8§f : K → X, g : K → Y´ëYN�§@o(f × g)−1(C)´K ×K�48.

4. eL´Hausdorff;8§g : L→ Y´ëYN�§@o(idX × g)−1(C)´X × L�48.

Ún2.2. é?¿�ÿÀ�mX§f8C ⊆ X´;4���=�é?¿Hausdorff;8KÚëY¼êf : K → X§

(f × f)−1(C)´K ×K�48.

·K2.1. éÿÀ�mX§e��ã�dµ

1. X´k-Hausdorff�m.

2. eK,L´Hausdorff;8§f : K → X, g : L→ X´ëYN�§@o(f × g)−1(∆)´K × L�48.

3. eK´Hausdorff;8§f : K → X´ëYN�§@o(f × f)−1(∆)´K ×K�48.

4. eK´Hausdorff;8§f : K → X´ëYN�§@oK¥�?¿ü�:k1, k2��f(k1) 6= f(k2)Ò�

3k1, k23K¥���U1, U2¦�f(U1) ∩ f(U2) = ∅.

·K2.2. ÿÀ�mX´k-Hausdorff�m��=�é?¿Hausdorff;8K,LÚëYN�f : K → X, g : L →
X§K ×X L´Hausdorff;8.

·K2.3. 1. Hausdorff�mX´k-Hausdorff�m.

2. ef : X → Y´��_ëYN�§Y´k-Hausdorff�m§@oX´k-Hausdorff�m.

3. k-Hausdorff�m�?¿ÈÚ{ÈÑ´k-Hausdorff�m.

?¿�½��ÿÀ�m§ÑUé���éA�k-Hausdorff�mhX§�EXeµPX/ ∼λ´X3�d'

X∼λe�û�m§{∼λ}λ∈Λ´¤k¦�X/ ∼λ´k-Hausdorff�m��d'X��N§q : X →
∏
λ∈Λ X/ ∼λ´

g,û(�p��N�§hX´q��.¡hX´X�k-Hausdorffz.

·K2.4. ?�½ÿÀ�mX§hX´k-Hausdorff�m§�N�q : X → hX´proclusion.d	§é?¿N

�k-Hausdorff�mY�ëYN�§Ñ�3���f̃ : hX → Y¦�f = f̃ ◦ q.
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Proof. �

ù¿�X¼fé

h : Top � kHaus : i

´��¼f.

3 CGWHaus�m

·K3.1. eX´;)¤�m§@ohX´k-Hausdorff�m.eX´k-Hausdorff�m§@okX´;)¤�m.

·K3.2. eX´fHausdorff�m§K´Hausdorff;8§f : K → X´ëYN�§@of(K)´Hausdorff;f

�m.

·K3.3. fHausdorff�m´k-Hausdorff�m.

Ún3.1. eX´k-Hausdorff�m§K´Hausdorff;8§f : K → X´ëYN�§@of(K)´;)¤�.

·K3.4. eX´;)¤�m§@oX´k-Hausdorff�m��=�X´fHausdorff�m.

·K3.5. eX´fHausdorff�m§@oX´;)¤�m��=�X�f8C´48�duC�X�;f8�

�´48.

4 �
5�

·K4.1. ?�½ÿÀ�mXÚ;Hausdorff�mK§@oÝKN�pr1 : X ×Kò48N�48§ò;48N�

;48.

·K4.2. ?�½ÿÀ�mX,Y§C ⊆ X × Y´;48��=�

1. é?¿�x ∈ X§8ÜCx := {y ∈ Y | (x, y) ∈ C}´Y¥�;48¶

2. eL´Hausdorff;8§g : L→ X´ëYN�§pr1 ◦ (idX × g)−1(C)´X¥�;48.

·K4.3. ÛÜHausdorff;��m´CGWHaus�m.

·K4.4. ?�½;)¤�mXÚÛÜHausdorff;�mY§X × Y´;)¤�m.

íØ4.4.1. ?�½�mXÚÛÜHausdorff;�mY§kX × Y
id−→ k(X × Y )´Ó�.

·K4.5. ?�½CGWHaus�mXÚÛÜHausdorff;�mY§X × Y´CGWHaus�m.

5 N��m

é?¿ÿÀ�mX,Y§P

Map(X,Y ) = homTop(X,Y ).

é?¿�ëYN�f : T ×X → Y§�½:t ∈ TÒ�Ñ
ëY¼êf(t,−) : X → Y§ù�Ò��
��N�

T → Map(X,Y ).
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½Â. ?�ÿÀ�mX,Y§�½Map(X,Y )þÿÀ(�Xe§¦�f8U ⊆ Map(X,Y )´m8��=�?�

½Hausdorff;�mKÚëY¼êf : K ×X → Y§8Ü

f̃−1(U) = {k ∈ K | f(k,−) ∈ U}

´m8§Ù¥f̃−1 : K → Map(X,Y )´k 7→ f(k,−).

½n5.1. Xþ½Â¦�

Map : Top◦ ×Top→ Top

´¼f.

Ún5.1. eX,Y´ÿÀ�m§K´Hausdorff;8§f : K → X´ëYN�§V´Y¥�m8§K

U(f, V ) := {g ∈ Map(X,Y ) | g(f(K)) ⊆ V }

´Map(X,Y )¥�m8.

·K5.2. ?�½;)¤�mX,YÚÿÀ�mZ§f : k(X × Y ) → Z´ëY���=�f̃ : X → Map(Y,Z)ë

Y.

íØ5.2.1. ?�½;)¤�mX,Y§Map(X,Y )´;)¤�m.

·K5.3. ?�½;)¤�mX,YÚÿÀ�mZ§

Map(X,Map(Y,Z))→ Map(k(X × Y ), Z)

´Ó�.

·K5.4. ?�½ÿÀ�mXÚk-Hausdorff�mY§Map(X,Y )´k-Hausdorff�m.

½n5.5. �!½Â¦��ÆCGWHaus´(k�4�§=�3CGWHaus¥�g,Ó�

Map(X,Map(Y,Z))→ Map(k(X × Y ), Z).


