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Hausdorff-gap o E®H o % ideal RE LT

BREAKE MK (Shizuo Kamo)
CORNTE. BAkkBYsBE2HY 5,

Detinition. X %2 @ @ subset, f, g : X\ = © &¥3% &%,
f<g iff {n€ X; e = f(n) } AN finite
il g & f % dominate ¥3 & W9,

Definition. kv A 2 EEBR L T 35, ((fala<lc> I (gﬂlﬁ</'l)>

N (k,A)-gap TddD L3

(1) fa,gﬂ:co—»a), for any @ < Kk, B < A,

2) fa<f7<ga<gﬁ,foranya<7<lc,ﬂ<6<il
REYIELDZ ETH B,

(k,A4)-gap ((fala<lc> I <gﬂlﬂ<a>>7b=\ unfilled ©& 3 & .

fa<h“<gﬂ , for any @ < Kk, B < A
Z2¥ld h: 0o > 0o REELBVWI ETDH B,
unfilled 7% (col,(ol)—gap % Hausdorff gap (ML T. H-gap) & IFE 3K,
D Fact &, LlAshTw3B,
Fact. IEH'H&@I‘EE#( Ky A ‘:*‘1]«‘(\ (K’a):’e(wl’wl) %5,

Wi "unfilled % (k,A)-gap BEHEL W ”
2T EBE2BEOBEY N generic extention W BELE T 5,

H-gap RWB LT, Fact LRMBEHMBROEBAEEY LD,

E¥ (Hausdorff[D,Theorem 4.31) H-gap &\ TET 3.
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CORXTIE H-gap @ = <<rana<a>’l> | g 1a<0 >> »5@5h

534 F 7N
Ig={xca> i 3h : x-*a)Va<a>l(fal‘x< h < sal‘x)}

RBELC220#B 2R,
EBIrHLOIPNREOIR, EEO H-gap Q] X L T,
fin = { x C o ; x is finite } C ]QI

REY L2,
EH1 (CH) 0oLtD4 770 & M fincCch 2¥IBo. R = IQ] &R
% H-gap Q] BRELET B, |

EH BMEAES (CH) 2HE3 5%, & 20L04F70T finC & %
Wrridorts,
£ 1, o0 LT,

f << g iff lim Cgn) -f(n) ) = @
n=>

eied,
X ={s:; IxCcCo(x &R §s . x =0 )}
¢ B E,

(sala<o.)1>: X O enumeration,
(aala<(o1>: R ©® enumeration
L, Ba < wlki‘a‘b‘t\
ba = donain(sa)
& B,

@ < o, B3 % induction i€ &Y, fa,sa o= &

h, : aa—»wl%:\ RO (N~DEWET LI5S,

(1n ff<fa<<sa<s§,foranyf<a,
(2) fal'ag« h-g << 8d|‘af ,for any £ < a,
(3) fal‘baxsa or ,saKgahba,
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(4) faf‘aa << ha «'sarba
wWE, (D~4) 24609 fa’ 8,y ha(for a < a)l) ReEhidEd 3,

(1) &9,
Qq = <(fala<a>l) I (sala<col>> ! gap

MY LD, X (2) $VEED B < 0, RHLT
fal‘aﬂ < hﬁ < gal‘aﬂ , for any a@ < ®
LB Mo,
aﬁE IQ'

i)Uik'DI\'I.'D (i.e., &C I )o E‘:\ (3) &D\

A
Igc
T 5o

BT (D~@) 23%% t ,8,, h, # (a<o, EHEF3 induction

a’ "a
T) LhBTEERY,

Notation. X, Yc %o RHL T,
X<<Y iff YT EX Vg €Y (1 <<g)
- 2

HEL. X YC%%0 # 0<1Xl = 0 & IV S 0 & K<<V %
1 2 -
X << {h} << ¥
2¥Wid h o0 RELET 5
EW. Y=¢ BoWEOIEIE, Y # ¢ 2LTHBL,
<fnl n <o) : X ® enumeration,

(snl n<w):Y ® enumeration

2LoTHe X< YERL, HBODO k < © XL T,

Tim ( lin{si(n);iék} - lax{fi(n);iék} ) = @
n—-> o

REEY LD, ‘EC‘?\GR<@K?~1LT\ n < © %,

k
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nk < nk+1,

Vn E[nk,nk+1) ( lin{si(n):iék} - lax{fi(n);iék} = 2k ),

ERBESREY, h! o= 2,

h(n) = nax{fi(n);i_S_k} + k, it n € [n )

k* "k+1
TEBRE K << (b} <Y T35, O

ME2. b, s, X, ¥, Z A
bCw & s:b=>w & b is infinite,

L, Yc%w & ZcCc (h; IxcCo(h:x=>0 )},
X ##¢ & 1XI = 0 & IYI =0 & X <<V,
Vh € Z ( X} domain(h) << {h} << Y} domain(h) ),
Wh € Z (b N domain(h) is finite )

AWMl TETH L,
X << {f} << {g} << ¥,
f} dowainCh) << h << g} domainCh) , for any h € Z,
b Xs or s X ghb

2HET I, g o0 REETS,

ik B, 8= ©N\b B, HE1ZHVWT f a0 %,

1”&
Xha <<t

<< g

i << Yha,

fll‘ domain(h) << h << gll‘ domain(h) , for any h in Z

ERBEIOR LB, T th >0 %,

2> &
t,<<g, & Kbb < 1,6 g

f2¥<s or si’<g2

'< Yrb,

B &5iRED,
f=flUf2,s=sIUsz
EFhiE&wn, O
EEI1O0EH (&K) Vi, @ <o, [ ¢ P ff.sf,hf(for E<a)

ET (D~U) 2RET &SR ELGNTET B,
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E;E<a}CJl& fin C &

baE& & { a
Eh o, bea%\

b : infinite & b N Bg : finite , for all €& < «
&m5&5m36om%sz\nrsazw*w:&

fg< fa <<sa<< gf,forallf<a,

fal‘sg <§hf <<gal‘sg , for all & < «a,

fal‘bxsal‘b or saf‘bi(sal‘b
&f36&‘5‘5&6o ‘EL'C\ ha: @ = %\

faf‘aa << h

<
a © gal‘aa

ERBESRENT &V, : |

EH2 (CH) E® o« & £ =k 2HWETET B,
| P={p; Ix CK( Ixi<® & pix=>2) }
( xf D Cohen real 2 Y MX 3 partial ordering )

rB, cork WV

{lq;o._lisaﬁ'sap}

BV T,

= the family of all ideals R such that

fin C& and R is §(o1-senerated.

KEY Lo,

Q={q; Ix co( IXI<®w & q:x=>2 ) }
B, BEH2ERTRED ETROBERRT,

#HE3., g -= <<fala<col> I <ga'a<w1>;>% H-gap &L, & =

IQ] 8L, 2‘10){:3\

VQ =" IQI is the ideal generated by R ”

KEY LD,



36

EH V0 eTRciy” & BARES, SERTEE

II-QVXEIQIEVE&( xXCv)

PREBETSTH B, ENERT LD
q EQ & x :Qmname & qi- x € IQ]

&% B, Q-name h %,
— h:x=2>0 & Va<o( fal‘x<h<sal*x)

EnB LS5 E B, §a<wltzﬁb'c\ qaé q & n,<® %,

q, - Vk € X\na( fa(n) < h(n) < sa(n))
ERBES 5N LB, I Xwl = Eho, r € Q& n <o 2,

A={ a <o =r &n_=n} is cofinal in @

l; a a 1
EBBEOKRE B,
y={k<w :;nsk &§3Ir'sr(r’m+ k € x)}
LB ¥ DEYBRD DB, |
O rXCyUn
TtHB, PUF v € 2R,
¥ a@,BE A&k Ey &T5L,

fa(k)+1<sﬂ(k)

RV Lo,

) a,BE A&k €y B, r’sr %
r’i- k € x

EBBES5REB, TOEE k= 0 Ebhb,
r’ - fa(k)<h(k)<sﬁ(k)

N Y L2,
r’ I~ fa(k) + 1< sﬁ(k).

£, (0 + 1 <5400, A

W&V, h ! y=>0 %,
h(k)=lax{fa‘(k); a€ A} +1
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TED B, EHbRERED,
Va<o( fal‘v < h < saM)

75‘520_-\7.’9° o VE \R. D
8.1, g = ((fala<col> | <sala<(ol>>% H-gap & L.

q = lQl EBR, TOEE,
VP =" [QI is the ideal generated by & ”
RV LD,
EWH. HESeE
| Par@cuV¥®aey sace s1a 50 )
&V HB», a
cE20EW. 29 V esvT,

VvV : H-gap ( IQ] is écol-senerated )

RPYUDT LERT, 2T T

P and VP - 9 is a H-gap

A eV
E¥%, AEV 2R,

W se, & QE yPHA

rusxsices. VHA e on eas,

PMA : .
S -—
) = IQ} is _co1 generated

BHED LD, Pa (PMAYX(PM (K NA)) B2 P o PP (x N\NK) Ehbd,
£3.1&0, |

y E IQI is §w1-generated

TH 5,
BERT LD,

R E VP & VP E & is = ®_ -generated and fin C R

1
r¥3. s e v %
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VP = IS é(ol and R is generated by S

ERBB3E5ED, A EV B,

i se, & s e yPhA

rusidwes, VA e ciwms, zmixy, ge vPHA &

VPr A = @ is a H-gap and IQH is generated by S

EBBHEIS5RK LB, £3.1&0,

W g = &

MY Lo, ' u

2 X
(D] E. K. Van Douwen, The Integer and Topology, in Handbook of Set

Theoretic Topology.



