Homeomorphism

Aol 1 f: X — Y is an open map if f(open set) is open. Also, f: X —Y

is a closed map if f(closed set) is closed.

Note: f is open <= f(basic open set) is open
(582 f(UBs) =Uf(B.) 2 8 293th)

ol]1. The projection map p, : [[, Xo — Xo is open and continuous but not
closed.
o]]2. 3f which is open and closed but not continuous.(exercise)

oJ|3. 3f which is closed and continuous but not open.(exercise)

9] A Aol A B4 G50l B4} open, closed F& Adrolehe A MR
T3 o]t

WAl 1 f: X =Y isopen < f(A") C f(A), VAC X.
f:X =Y isclosed < f(A) D f(A4), VAC X.
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f is open = f(A") is open = f(A") = f(A")" C f(A)"
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Aisopen = A = Al WA 7oz BE f(A) = f(A) C f(A)iolElm=z
f(A) = f(A)'e] 5|2 f(A)+ open ©|t}.
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Ais closed = A = A. Wb 7P o 2 BE f(A) = f(A) D f(A)o] HE=Z
f(A) = f(A)o] FaL f(A)= closed o|T}. 0

Aol 2 f: X — Y is a homeomorphism if f is a continuous bijection whose

inverse f~1 is also continuous.

w2} 4] homeomorphism-2 1-1, onto T2 4] open setE open set 0.2 7 &3]
HSAIA =, AR topology S A 88| HE38k= mapo|tt.

FHe] HE7F X2F YARe] ol homeomorphism o] A5 $]/4720 &3t
3t Xt Y& 943 59shy o] 4-$ 8l+= X Y7} homeomorphicd}tial
FE2th oA F7HY groupAteldl isomorphismeo] F7]e] 7R E HE
3= A3 o]l YA Alelol equivalenced FTt-

YA 2 f: X — Y 7} bijectiono] ¥ cl22 2F Fx|o|C}
1. f ZF homeomorphism©|CF.

2. f 7F ¥<:0]7 openolr}.

3. f 7F ¥=2:0]a1 closedo] Tt

4. f(A) = f(A) (ie., 7} closureE HE)

5. f(AY) = f(A) (i.e., [7} interiorE HE)

1
717} A4 < (f71)"!(open set) is open. < f(open set) is open < f7} open
13

717 A% < (f1)(closed set) is closed. < f(closed set) is closed < f7}

f(4) c f( ); [7HAEd B ez

f(A) D f(A); f7} closedd BREEZZ olmE BEHsir)

1=5:

homeomorphism ] topologyE HE3F2ZE topology 2 FE HolH+= BE 7))

Y59 BEFE 1 webA interiorE HE8c)
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f(AY) = f(A)" o] 9] proposition®|A] f 7} open. =3t B = f(A) 2 o
A = f7YB) (f 7} bijectiono]2&) o]3 tj4stA f(f~YB)") = B, ulehA
fYB) = f~YBY) °]2& 9 propositiono A f~! = open o|n welA fx=
Aol Hrt 0

dl1. 4o F 772 homeomorphicd}t}.

(0,1) & (a, b) ol A Azbstd FEstal o] & Ake]® homeomor-
phism-& y — (b — )z + a2 F01 21T},

Qo] T s 77ho] AT WA= A2 S gt

of|2. 4ol N7 RS homeomorphicd}rt.

y = tan o= (—35,5) < RAFO]S] homeomorphismo] ¥ 1 of 1| A19] A3}=2
ele] APTNE S2e 3ol Yt

ol3. (1,3) — {2} = (1,2) U (3,4)

oll4. N7F, WEAFZY, HF7F2 A2 homeomorphic A T (£)7)

o5. ¥, BFY, A4S AR A =E homeomorphicd}tt.

al6. AFo]e} AA7H= A& homeomorphic A T} (2]7)

7. ZENZQ

A8 Z2ULXL2ELXTXTZ

of|]9. X -Fband2} Mobius band+= A] 2 homeomorphic 3] ¥t} (£]7)



