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EZ 0.1. (contraction map*!, similitude*?) (X, p) ZHEHEZEME L, f: X - X 253,

1) 82 a € (0,1) PFEELT, FED z,y € X LT p(f(x), f(y) < ap(z,y) %2 E, fiF(X,p) LoD
contraction ¥ FEIN 3.

2) 8% ae (0,1) PEIELT, FRED z,y € X LT p(f(z), f(y) =ap(z,y) LRI E, fid(X,p) LD
similitude ¥ "X, a % f @ similarity ratio MR, BIHMER a B a <1 ZALTEE, f % (X,p)
L@ contractive similitude & ":0f, a % f @ contraction ratio &\5.

AR 0.2. contraction ¥ X U similitude {FEHEIRT D D, similitude 1 contraction TH 3.
Euclidean spaceR? o similitude (25 L TIEXRAEK D 370,

& 0.3. dc N ¥ L, f % similarity ratio a % %2 R? _E® similitude £ 2. 2O & EXEHRU € Od) &
beRIDFHELT, TED 2 € REIHL, f(z) =alUx+b 723,

Proof. g(z) = @O vy 58 v g 3HRFHTH-T, g(0) =0 TH 3.

1) HIZ, A> 1 THI2HEEETHERS. ZOLE 0,2,z X, ZOMETIHATYS:|z|+ Az —z| = |Az]. 2D
zet |zl =g9(0) — g(@)| =0 — g(@)], |9(z) — g(A2)| = [z — Az| 225, [g(x)|+[g(z) — g(Ax)| = |g(Az)[ T
HY,0,9(z),g(\r) &, ZOIET—EMREIIATHS. XoT, g(\r) = pg(z) 7423 u€ Rog BFEET .

0= Az| = [g(0) — g(Az)[ = |0 — pg(z)| = |pz],
p=lpl=ATd53.

2) BflcitH 3 32T, 2—2 Yy FEBETIE deuc(z, 2(z + ) + deuc(3(z + v),y) = deuc(z,y)
¥, dgvc(z, 3(@ +y) = deuc(z(z + y),y) DRHILDI b d; ZIT glx) DFEREDL DS,
deuc(g(x), 39(x +v)) + deuc(39(z + v),9(y)) = deuc(g(x), g(y) 2% Y, g(x),9(z +y),g(y) F—K&
MECIEATYS; gy) — 39(x +y) = p{59(x +y) — 9(2)} druc(z, 3(x +y) = devc(5( +y),y) 5,
p=1 2%, g(x)+g(y) = g(x+y) Bbhro7z.

d

B 0.4. S EETRVEREARL L, ac (0,1) 255, 2ok &, EHI?OHBEL 6, 25 0 (S) = SN DN
ZHEMMIIL TR 22, ThbE, X(9) = SN OEMMHHEEEELR 6, »5EE 2 X (9) o —HTszr %
NG

Proof. % i 2B 2 BHEREEREE d, TRTZLICT 2. 2D &, X (S) RIckD & S5 it d, A 5:

dp(w,7) =Y di(wi, 7)o’
i=1

R Gl NEA T
*2 AR 2



dp 236, ERAMEREBECTH 2 2R T. R w,7 € X (S) ZMD, ¢ =min{m e N | [w], # [T]m} £FT 3. 2D
LE,

dp(w, ) < Z d;i(w;, Ti)ai
=/
o

=1
= dp(va)
LidiaT,
aba(@,7) < dpw,7) < 1 f‘aéa(w)
—RIC d, (-, ) B BEE BRI, SN DT 5. 0

78 0.5. (A-Y ZH#1 (A-Y transform)). V = {q,2,y,2} & #V =4 TH 2 XHREE, U = {z,y,2} &L, La =
(Lot g )or gt € LAU) W Lay, Lys, L € (0,00) Zifi7z T 353, OV E, L, = LoyLay + LoyLys + LysLes
=

. L, . L, . L, . . .
qu::L ,qu::L ,qu::L v Loy =Ly, = L,; :=0

Yz Yy

&Y Ly := (Lo y)ar yev € LAV) ZEDZ Y La = [Ly|v.

Proof. £F, Lyg .22V, Ly + Lyy + Lyz + Ly =0 205,

Ly,

~

zx L:r:y

WHERT 5. 72, Lyp WOV, Lyy + Ly + Ly + Loy =0 TH5TC, Ly = Lyo(= Loy) = 0256, Ly =
*Ezq - *qu - 711;1:2 75§Z‘)i71%>
L. DER, LAU) DEHED»S,




2 0.6. 1) CkCWp
2) Cx < (#5) (#P)

Proof. 1) ¥3,%ie SITHMLT,

= U moa; (6™(Cr))
Dmoo; (a(Cr))

U FE(Ve(£)) o | Jmoai(a(Ce))

€S €S

= <U o; (o (C[;)))

i€S
=T (Cﬁ)

=7 (7r71 (C;C))
=Cg

AIIET, Cx C Vi DIIRENTVE. ZDZ Db, #Cx < #Vi. 5, m 23 surjection 72025, # (7 (P)) < #P TH 5,
L7ehioT, #F; (n(P)) <#(n(P)) < #P TH5. Vi =U,cq Fi(Vo(L)) = Fi (7 (P))  &bHET,

#V1 < (#5) (#7 (P)) < (#5) (#P)



