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EH 1 (Hausdorff). 7' — LW Pw/Fin 1220 T, KZHMi72T {00 }acw: s {batacw, DIFET S,

(1) aq < ap <bg <y (@ < B <wy)
(2) 4o <0< by (a <wp) ZHWiZT X9 % b e Pw/Fin FFHFEL R,

P, [ ] Pw — Po/Fin ZEMEFEET 2. ZOEMOTHO%IC, HOohOmEZINLTH<.
T, ROFFHHIHRIA S ¢

Fact 1. (i) [A] =1 & AIZHIER
(i) [A] < [B] < A\ B € Fin
(iii) [A] # [B] < A A B ¢ Fin

HEL o, <app1<l(n<w) %B561F, 0, <b<1l(n<w) LHR2XI% b IPFET S,

Proof. [Ap] =an £%2X9% A, Cw ZIS., RDEIICLT, jy <Jnr1 & AN [fn,w) C A, (i <n)
Zii7e T &) ICHHRNICED 5.

T, jo=0%, T3, 22T j, £TANGn,w) CA, (i <n) ZHiLTLIICHNTOEELT, juu
BED 72\, 22T,

Jnt1=min{j, <j<w|A,N[jw) C A1}

ICED jppy ZEDE S, b ULALOEANREEATHIUE, EAK j> ju KNLTH A, N[j,w) € Anp
EBBDT, [Ay\ Anp| =RNo £%5. LdL, KELD [A) < [Ay1] THo2DT, A, \ Ay € Fin
THELTELEST, FE, Lo Tn <w W LEISERZMZT 4, PEN5,

RIS, G S kpykn <kpyr (n<w) 27T I b, ¢ A, ZRERLZV, 5, KEXD A, BHAERT
BR0DT, w\A, 3w THEEHRTHS., £oT, TOLI% k, FHEICNS,

T2E, m>nkd ky, ¢ A, BPROLT 5. 2¥%5, m>n O A, N[jm,w) C Ay THY, 5 i < kn
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TH DT Ay N [, w) C Ay THB. 22Tk € Ay EF5E, k€ Ap O [k, w) C Ay &5,

km € w\ Ay D TFIE.
220 A=w\{kyn<w} EBITE b=[A] KDL LDTHS, £7, 25 A BHIERTEY

DT, b=[A] <1 Ths. £, A=A, O [kn,w) EBFE A\ A, C[0,k,) € Fin X h [A,] < [AL].
7 AL C Ay kD (A <AL koT (Al =[A)] = an TH2. j €A, £TBE, j >k, B
(A <[A] =b TH 3. O

JFkm (m>n). 2T, A, Cwo\{ky|n<w} t%BBDT, a,

R 2. ap <ani1,bn <bpi,an Abp=0(n<w) 61, a, <cPD b, Ac=0(n<w) t%bc

DFET 5.

Proof. a, = [Ay],bn =[By] £$%. ayAb, =0 %D A,NB, €Fin (n<w) TH53.
o, (i<n) (*)

AnﬁBz’ C [07]n)

BT K G < a1 D720, 9, A, N B, €Fin £V, AgN By C[0,0) %5 &I /o

jo BENG. ZDK, AgN[jo,w) C Ag FHBNUIEZL TWEDT, n=0 DRl OK. Z2I T, (x) &l

zI,

T g PN TVBEE, j,0 ZROEIICED D :
Jnt1=min{j, <j<w]|Aps1NB; C[0,5) i <n+1),A,N[jw) C Apt1}

ZITC, A1 NB; C0,5) £ 5 kH7% j LS T L I3HIE 1 OFECBEICR L. £7, A,.1NB; €
Fin (i <n+1) 26, iyl C[0,5) £%5 KL% j 2’ MWis, @EFEL D &2 TvD1F

HOPICHEET DD T, jup1 1E well-defined TH 5. LAEDS, j, < jnp1 YWD,
ZIZTA, =ANw) tBLE, BRoOEL»ZVOT[A]=[4,]=a, THD. ZIT,

C:U{A;|n<w}:U{Anﬂ[jmw)\n<w}

LT, ¢c=[0] EBITIZ, a, <c Ziild. £,
B,.NC = U (An N By N [fn,w))

n<w

U AnnBunlnw)u |J (40N B0 [jn,w))

m<n<w

(An N B N [fin, w)) U U ([0, 4n) N [jn, w))

c U
m<n<w

c |J (4.nB,) € Fin

£oT, bpAe=0(m<w) b



WRE 3. )\ AEBRIETFHE TS, X Cw, Xy Cw (a<A)[X]LS[Y] £T%., ZOLE, bLIEED
E<wiZowT{a<A|XoNXCk} »ERALS, YV bHAKOWE LT,

Proof. Xtz g, %D, [X|<[Y] &ELT, &2 k<wiZHNL, YNX, Ck(j<w) ZiiZcd &)Xk
aj <w BHNET 2, 4, [X]<[Y] &D X\Y €Fin. 22T, {=sup"(X\Y) <w LS. DR,

XNXy, =(XNY)U(X\Y))NX,,

] = (XNY NX,,)U(X\Y)NX,,
C kU ¢ = max(k, )
koTm=max(k,f) LBFE {a<A| XNXaCm}¢Fin bh%, LoTRENE, O
Pk, Zo0RE, LT ORI B CARER R E E T
FEIOFW. T 27T £ 91 Ay, Ba (o < wy) Z IS HER T 2

[Aa] V [Ba] <1
AN [Ba] =0

a=0 DO, Ag=Bo=0 £BHEL0,
a DEGEAFEODWRE, Agt1,Bay1 Z1EH2 2 2EZ5. f<a tTdE, RNEDRELD A, UBg &
AERTIEZR Y, 22T, w\(AqUBy) ={ni|k<w} <k=>mnp<ng) LT,

P={n,|k=0 (mod3)} Q={nk|k=1 (mod3)}
Aa—i-l:AaUP Ba+1:BaUQ

LEL. COEE, w\ (Aapi UBar1) = {ne | k=2 (mod 3)} £%2DT, [Ani1]V [Bagi] <1 Th 3.
Yo THRMF (a) WAL £72, &fF (b) KOVTY,

Ant1 N Bar1 = (Ao UP)N (B, UQ)
=(AaNBa)U (A NQ)U(BL,NP)U(PNQ)
=0 =0 =0
= A, N B, € Fin

X9 [Aag1] A[Bas1] =0 £ % 20T OK.

REIRBEE D Agir \ Ag = P,Bay1 \ Ba = Q BUTUHEREALDT, [As] < [Aasi], [Ba] < [Bagi]
ThH 5. WMEOIREL D [A5) < [Ad],[Bs] < [Ba] (B < @) BIRET 20T, Zhsrflaabeind
[Ag] < [Aat1], [Bs] < [Bag1] (B<a+1) L&D, %M () bRIT,

BBIC (d) PBROLT 22 L2 WBEICKDRZ), 22T, {B<a+1]|An1NBs Ck} DEREZRS
FIhk<wPHELILET S, ZOR, BRI B, < Bht1 (R <w) TH>T Agp1NBg, Ck &2
DHEINS, WRD S Ay C Agp1 THEDT, Ay, NBg, Ck(n<w) &%%. ZIUIFMEDIEICK S



B, koT (d) B MEED, o BEREMTFRONE, &M (a) ~ (d) 27T 5512 Ag, By 21E5 2 &
BHIK S

a = B BEIRIEFHRON. v < 8 0L, MMEORED (o) B (o) LM 1 25 [A,]V[B,] <
(X]<1(y<B) 2ili7¥ X Cw 205, FAICHELD
[A ] < [S], [ByA[S]=0  (v<§) (1)
RTS8 DA, B S C X & LTI (BT [X]A[S] 2% 24U, [X]A[S] > ([A,]V[B

YDALS] = [4,]
ThHY, [X]A[S|A[B,] =0 O CEMEMET. 7, [X|A[S]C[X] kD [§)=[X]A[S] TS CX
Zl7e 9 k9% S Bl G),
W 2 2flioCT Ag 2DV, 22T, £71F f=w OHAICOVT, [B)] IV THIE 2 OHift%
W75 S C [S] ZAED 72\
[Sk] < [Ska] (K <w)
B < [Bus1]  (n<w) (2)
[Se] A [Br] =0 (n<w)

S L= {n<w|SNB,Chk} (k<w) LBE, CHEMGT S W5 E0LINEESC LEELD,
LM RNTT [SK] 215720, [SK A [By] =022 {nely| Sk NB, Ck} PWHERERS X9 IC
[Sk] ZIFAINCED 5, k=0 DIfE, So=85 ETIUIR, 22T, Sy ETHRMZIMT X I SRR
728 LT, S 21EA9.

I, WEREEGOIRHL, Spy = Sk £8L. I, PVEBREGORZEZ S, {n<m|SNB, Ck} IZHAR
HHETHDEDT, (I, <) FEHMURAPERESTH 2 L) RBEBINESTH L, 0 X)) #MEEEFOIHE
PR w DHRTHZDT, FAM e:w— I B, KT e IZRBHEFINM L 2R TH 5, Hi, ZoLE
sup{e(n) |n<w}=wThHs. INZRTITZ, e VEHTHSI LD S sup{e(n) | n<w}=suply &
BHEDT, suply =w 2L, blsuplr=m<w TN, FiZ y={n<m+1|SNB, Ck}
EFETFBIEILEDE. S, m+l<wTHD, (x) k0 I, FAERESGLEARD, REICK TS, koTsuply =w
E% 5,

ST, [Bo] ICBT 2MNIEDRE (¢) &0 [By] < [But1] (n < w) TH 2. £oT, BENEN
HICED 0 < [Buy \ Usey Begy)] < [X] £55 2 285055, 65T Bugn \ Ui, Buwy D8R 0
Ty Pn € (Ben) \ Uicn Bep)) N X Zili7cd &5 % n < p, BN, FIZ pp < ppy1 £ TESB. ZZ
T, Sip1 = {pp|k<w}US, LB, ZOW, By N{pn|n<w} € {pn|n<m} € Fin £
[Bee)| Al{pn | n <w}] =0 TH2BDT, WNEDKE L AGbET

[Ska] A[Bem)] = ({ e [ B < w A [Bemy]) V ([Sk] A [Bemy))
=0Vv0=0

2195,

BRBICI<wiZ2wT{nely | Sk NB, CL} PARTHZ2ZLZ2RT. T, HBEOEHEID ¢
w25 I ~NOEFAAELDOT {nely|Si1NBy ClY = {n<w|S1NBepy CL} THZ., 4,
Sk+10 Bty = ({ D1 | E <w} N Begn)) U (Sk N Begy) BDT, T CL ERBITE, {pp|k<n}Cl
ERDZBEDRH D, KR p, <l THELTIEHRS VY, p, DO ITLD n<p, KHS2TWEDT, n</
TRATERLRG, XoT, Spp1NBep) CLIKEEND X)) % n OBAIEEA LML 2RV, XoT,
{nely|Ser1NB, CL} FHRTH 2,



PEED, (2) M TE51C S, (k<w) 205 2 E2MKSE, koC, Mll2 X0 b2 (A BHEL,
[Sk] < [Aw]a [Aw] A [Bn] =0 (n < w)

LhD, KRS, MRS RHLo 2 E FMAERICKD A, CX ELTEL, ko7, Hic (4] < [X] <1
TH5.
22T, By=X\A, £EBOT, WS (a) ~ (d) 2T 2 EE2RT

(a) [A,] V [Bo] = [X] <1 %D THEAL,

(b) [AL] A [By] =[0] =0 & bRz,

(c)n < w TN, MMEDREICED [A,] < [Ans1] < [So] < [Aw] £ D [A)] < [AL]. F72,
B,\B, = B,NA, € Fin DT [B,] < [By]. ¥ T, ffLFHKDMERICL D [B,] < [Bnii1] < By
&%, o TOK.

dFEFED bk < w L, {n<w|A,NB,Ck} WERTHEIEEZRT. bL I, =

{n<w|SNB,Ck} BWERTH NI, [S] < [4)] TH 2 & oA 3 2@ Ak,
{n<w|A,NB, Ck} bERELR2,
ZCIT, Ik#ﬂﬁﬁﬁm% #EZDL, O, WEE»S {nely | Sp1NB, Ck} BERTHS. Lo
T, BRIFICio 7 e 122V T, {n<w|Sky1NBemy Sk} AR %, [Sprr] < [AL] &0, il
M35 {n<w|AwﬁBe(n Ck} bHBERD, ZIT, ng=sup {n<w‘AwﬂBe(n)gk}
EBFIE e(ng) <w BDT, {n<elng) | AuNB, Ck} IFHEWERS. ng DO K E I, DEFRE
D, {n<w|A,NB, Ck}={n<e(n) | AvNB, Ck} L%2DTHRIN,

REBICE >w DHAEEEZD. w< B <w &0, B REETHEVCOTRICHREBF#RTH S, F
7 B ij%ﬁ@ﬁﬂ“ﬁ?ﬁf‘%%@f‘, () =w %3, 2T, f:w — [ ZREBPFRINA I
KEBRET D, ZOW, A, = Ay, B, = By 2545 L, Ay, By ICBT 2laiNikoED» 5, bk
Dikim MM TE, A, B, BWNb, I T Ay = A,,Bg = B, £BIFIE, INEEEWTD
DEBSOTVBEIEDODD (a),(b) WY ZDOIEIWEHED, (¢) IL20TE, a< B T2, w
DB TOEMERPS n <w Ta < f(n) EAHEZHOVBMNDG, LoT [Al] < [Apm] < [4g] &
%%, [Bg]l K2WTHHAKTHS, (d) K2V TE, PLiEwPBETHS, T, k< w KL
Je={n<w|AgNBpu Ck} FERMTHZ, 22 Tn=maxJ, LB L, f oKk B,
BIEDS {a<B|AgNB,Ck} ={a<fn+1)|AgNB, Ck} %%, %, MEDRELD
{a<fn+1)| AppupyNBa Sk} AR f(n+1) <B XV [Apan] = [A1] < [AL] = [45] TH
2DT, fiE 305 {a<f(n+1)]|AgNB, Ck} bAREZLRZ, YUEXD, EEOMBEIEFE 8 < wy
IZOWTEEZ Ag, Bg DIHEERTIR 2,

L&D, (a) ~(d) 27T &9 %5 Ay, Bo (@ < wy) BTz, 22T, aq = [Aa],ba = [Ba] &5
FIE, ZHEBDTRT 5% 2 L2RT,

£, aq < ag,bg < by (o < B) 15 () DOEBITHE) . 72, 5fF (b) D anA—by = [AA[Ba] =0
BT, 7—NMRBDO—MEwmH» S aq <by %5, Fiz, FHRRICEM (a) 26 aq V by = [Aa] V [Ba] < 1
BDT by Lag THD, 2T ag <by (@<wi) &%5, PLEXD ay <apg <bg <by (@< <wi) i3
NIz,

ZOoDDFEMEEREIE, HBRT TS, 22T, 4o <b<by (a<w) LHRBEIBODVPERELLL
LT FEXEZ). $3{a<w |BNB, Ck}DHERTH2 I LE2RT, GAEHICIE, ROZODMmEE
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Rl 1.k EHEEE X, C Xg (a<B<k) &5, ZOK,
{Xo|a <k PICAEGBRICET 2HRAIGVHFEL LG = |U{ X |la<k} >k

Proof. 50:0,55:min{'y<n’X,Y\U(KBX% 7&@} (B#0) £EBL. T, EED <k ITHL d5
BEED. bLBHZ B<n KL {7 <n| Xy \Unep Xo, £0} =0 b0 2T 2L,

V7<K,X7§U{X5a|a<5}

DALT 5. 5, k FIEHIZRDT, {0, |a<B} iE k TERERS, koT, =sup{do|a<B} <k
EED, &S X5, < X5 &%, T2, Loiimn»o X, DB { X, |a<rk} DRAGERDFIE Lo
T i3 I3 well-defined TH 2., 22T, zg€ X5, \U{ Xs, |a<f} Z2HIUL, 5 ap BZNZTNERLDZD
T, Hag|B<k} =k TH2. EoT{ag|B<rn}CU{Xala<r} BDT|U{Xa|a<k} >k
L5, O

HIZ, ROMES KT S ¢

Rl 2. kBB F, cARES (a<k), FaCFs(a<fB8<k) = |U{Fala<r}|<w

Proof. £7%, WHEBIRICBIL CERIEERZRiD { F, | a <k } OEEHEIEAZINS. L&KELD, 20
WO EADOMERRITTOEADE T 2006, D, « FIEHEESZ EEZE X v,
Z 20, fim#E 1 1IZfilo T

50—0,5g—min{'y</<;

XW\UX%#@} (B #0)

a<f O

ERE, xp 2l 1 LARRICERT 5. 6 WERIND L) 7% f OREEIHSLIHFRLE R 2DT, ZN
ZobEl, ZOF, a<wThH2, bLIDa>w tT2E, k>wTHY, 2OLEE {2, | n<w} CEF,
o TLEWY, F, OHBRMEICKT2056TH5. bL k<w &olE, AREGOHHEANIIELAETH 5
ZEDLIERIFHAS D, 22T, k>w T3, K FEEMELTI 224D T, § =supt i, < & PPN, E
DiEwP ORI I<w k2, b, d=w tT2L, §, DD TED F5, CFs, (n<m) DT, F,
DIEREA LD FIE. £oT, TOBHARI<w &B2DT, bRV FHVEIICN=§ &HIZLIKT
5. ZOLE, Fy, CF, (n<N) b5BE9% v <k BEETIUE, F,\U{Fs, |[n< N} #0507,
y=0n EBODFE. £oT, {Fs5, |n< N} IZFEARLDT, ZOANNITCOEEOMNT L, FHoHRE
AOHERME R DT, 2k LTAHRICZ S, MEXD, @RI, O

YD oOREEEEAT, Jo={a<w | BNBy Ck} OHRMEINT 2. £7 Ay, By OHRE



0, B<w 20T, {a<B|AsNB, Ck} IFERTHZ. Lo7C, il 3 BLOKED [Ap] < [B]
kb {a<pB|BNB,Ck} bHBRELRS,

22T, Fp={a<B|BNB,Ck} (B<w) B, {F|f<r} IEREAKTHY, W5
DICF, CF (a<p) s, g, Ho»IL Jy=U{Fala<w } TH2. T2, @mE2 XD
U{Fa|la<k}|<w<w TH2. £5T, w ODEAMEEE 1 ONEED, {F,|a<w } IERAIC
F, 25D, XoTC, F,CF, (a<w) &0 Ji=U{Fa|la<w }=F, t%3. F, B3ARE>7H»5,
% J, bARER S,

T2L, U,., Jo REREAEOTRMADTHATETSH S, £oT, ag€w \U,., Jn 20, % J;
DEFELD BNB,, FMBESLED, £oT, bA[bay] =[B]A[Bay) >0 £%2DT, 7—NMRED—
MERED bLba, ED. THUID< Dby ITKT S, k2T, TOLI%RbIFHFMEL R,



