o B 11

1 Metric spaces

1.1 Def
LA XITHL, B8 d: X x X - R BHFEL, ROFKMFEERTZT & & (X,d) ZHHE2ER LD .
(INz,y € X IZx L d(z,y) 20 F7z,d(z,y) =0x=y
(2NVz,y € X IZxt L d(z,y) = d(y, z)
(BVz,y,z € X Ik L d(z,2) < d(x,y) + d(y, z)

= OFCIELLT,(X,d) 4 BHEZER & 5 5.

1.2 Def
peEX D e-IFHFEEIRTERT D.

N(p,e)={zx e X | d(z,p) £ €}

1.3 Def

ACX Izt L, peX 28 A OWNE & IR & 7= 3 4.
Je s.t. N(p,e)CA

F72,A ODNRAEEE A" TR LU,A OHRAEIK - SER A - aZRCERT 5.
Ac = (A9 (GhmiaR)
Al = X\(ATU A®)  (BERAEAR)
A=AUA ()

FA =ADLx AXRESGLS,

A=A AZBELLS).

ZORITIRUT,(X.d) OBEAREE O THRT.

1.4 Thm
RO
()¢, X €O
(200, €O0(i=1,---,n)=[)0; €0
=1
B)0re0(eN) = |JOore0
AEA



1.5 Thm
A C X (TR L, IRDIRAL.
(1)B C A and B is open = B C A*
(2)B D> A and Bis closed = BD A

1.6 Def

1.7 Def
peEX,ACX T L, KETETD.
d(p, A) = inf{d(p,q) | ¢ € A}

1.8 Thm
p,q € X, AC X IZxF L, IRDJKAL.
(1)|d(p, A) — d(q, A)| = d(p,q)
(2)pe A= d(p,A) =0
(3)p € A" = d(p, A°) > 0

1.9 Def
UCX,pe Xz L,UMNpDilttELip e UBKETHZ L.

1.10 Lem
(Dpe X 1Tk L, U C X 2 p DififF = Je > 0s.t.N(p,e) CU
(2)Vp € X,Ve > 0, N(p,e€) IZ p DU
Bpe X IZHL,UV CXPNpoirs=UuV,UNV & p Ol

1.11 Def
(X1,d1), (Xa,do) : BEEEZER], B8 f + X7 — Xl L, f 23 a € X Tl & 13, Ikafiliiz3 2 &.
Ve > 0,30 s.t. "Vy € X1, di(z,y) < 0 = da(f(2), f(y)) <€’
F2, X1 OEBEORTHERGO L &, f i S 9.

1.12 Thm
(X1,d1), (Xa,do) : BREEZER], B8 f + X7 — XalTXIL,
f AN < "V open in Xo = f7H(V) : open in X1”



