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EICOWTH—BEEZ US> THMLLE BPP 90T

HEBAIL  H A M K ( Hisao Tanaka )

Feir AL Bennett-Gill & [BG 81] B WT
{X:P[X] # BPPI[X]} & co-meager TH3» 7
ERDE. AKENFEZOMEAND—-DOT7 7 U -F 2 RKADOVENTHD. [
RAERBADEIETHS.

8 1 . #fH.

> ={0,i}, 2" = 3 to strings £EDESE &L, ¥DAIN-D
(D A, 0, 1, 00, 01, 10, 11, 000, ...
7 % enumeration ¢ n+l FHOD string 2 zn THEHT.

XeZ" WHMMEEL WL (za 2L C) BEmEKE A 5. P (2

Z):( .
= 2 & Cantor space T, OMEME « 2bD. E & 2 ya2)

nowhere dense (#f) Thd&id, (FHDOs5EALAMFHL T) & A% basic open

set <U> lz2oWTH <V>&<KU> mD KV>NE=¢ &%4&% basic open set
KV> AT D28, E O qE{EHd nowhere dense sets DMESTH B & &,
E (X meager set (Baire OB —HESH) Thdeéwnwwn, TOMES% co-meager
set £\WD. meager set [FXFFMD "HE LT BAET, MEHD measure 0 {TXf
g b, LP»LEHEMIRMBLTWwWS2DbITELRL, K<AIBRTWS L DI
measure 0 2> comeager & W OHAMNIFAT 5. Complexity theory 12HBIF 5 »

M5 --Hli% Dowd Dim [Do 92] I H6NSB.
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X
Mi % 1-th probabilistic polynomial time bounded oracle Turing

machine (prob.p.t.b.0TM) T, ¥DIEREATF Y T2 2O E$ %5[Sch 85].

X
AT uw izt M: (u) =a € {0,1} &9 5.

X
Prob[ M; (u) =al = 2@ machine »fli a TEILT =X,
DO X
BPFP(X] =

X
{ A:3i3e (0<e<1/2)Vu ( probl Mi: () = A 1 > (1/2)+e ) }.

PIX] BE<HONTWEITATHD.

Bennett-Gill([BG 81]1) & “ E = {X :P[X]1#BPPI[X]} (% neasure
0 CTHad ” Ce#uMWL, E # comeager TH LU HEM AR XA, KigxixZ
DOREEE B

I8 ([BG 81]) : E | co-meager TH AN ?

AND=DDT7TA-FhRADIOPHBTH L. #HEZ

SEEH LU PIA]#BPPU[A] %25 oracle A DELATRIE, 79X

E X co-meager TH 5.
ZZicEbnS BPPUIX] oW Clkgikd 5.

8 22 ., Poizat OIEEOK.

[Po 86] DMEREZMHY 5728, Poizat DL EOMMAEHHW TS, HoOH
H#RB L, forcing ORBOIBHLTICTCDIORED, TI0no ERERER
FEHAX(ZBLPORBILAELHEWSWEBIRREBELZDBOLFERD.

Z:}G
uex* , Xe2 L, ¢(X)Ww, »{X) & arithmetical predicates

({Ro 67 &2ZH) 95, #HIxE



$:(X)(u) & probl BJB((U) =11 > 3/4,

p(X) & Vu(g:(X)(W) ¢ (X))
BARITWMD /S H O arithmetical predicates DHITH 5.

—f% 1z arithmetical predicates ¥, ¢ {ZxL T

<p>={ X : »(X) holds },

$[X] = {u: (X)) holds }.
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ZDR
LEETS. HHE 20 OHHIIATHD, BER I OBIKETHE.

¥ M arithmetical Z» 6, <p> FHIRKD Borel E5TH 5.

G<E 2™ » generic &k, £7C® arith. pred. p(X) 2L T,
<> is co-meager = ¥ (G) holds
DD DT L.
WE arithmetic 2B W TIX, %Ic forcing relation ZEFEL T, £h%H
T generic set #FE#FJ 5. 2Tk, forcing relation & XM IilZ generic

set (oracle) EEINS.

Forcing condition : U= (Ue ,U1) . 2z, U & Ul & 2* O

disjoint finite subsets. »» 3% U 8L T

<U>={ X : Upo & X and XNU: =¢ }

2;’1‘
4 5. <U> ~H4{kix Cantor space 2 O WMEEBT.

vy

U forces p(X) ( U=~ (X)) &, <U>N<=y> » meager THh

ATk, o T
Ul (X)) = ¥ (G) holds for all generic G

WD YD, BBIZhbrILDIC

fodE 2.1, Generic oracles D E 1Kk co-meager TH 5.
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¢ (X)(u) 2 finitely testable (f.t.) &k, 8 a: N - N »H-H7T,

VuvVXVn2a(uD)[g(X)We—»g(Xin)(uw]

MV T A28, ZZ2, Xin ik X O n-initial segment % K7 .
22T, f.t. predicates OAEZMNJODOT, BEDOL > L HE, Wb
forcing relation % JE#IAYICER L ZhH arithmetize R AZZ L RGBT 5 &

WIOIHE, #RBELGW. BROBEGPHERZOEIZDEDTHS.

Wim 2.2, p(X)W & (X)) & f.t. arith. preds., U & forc.
cond. 29%5. L U= Vu(p(X)Wers (X)) HHBIE, §XTOD
X e<U> IZ2onT

Vu (p (X)W e ¢ (X))

MDD,
X T —MElc, C(X) % arith. pred. 2H5DIFEDELGL L,
CIX] = { A: A= ¢[X] for some ¢ in C(X) }

k<.

Poizat D FEF

Hyp.1l. C(X) @ pred. 1 f.1. TH 5.

Hyp.2. X=Y = CI[X]=Cl[Y].

Hyp.3. A€eC[X] & Bx A = Be C[X].

Hyp.4. ROLI%LFH % : 22* - zz PHb: (@) CIX] =
Cl#X], (b) AeC[X] %38 A KHLEADLIZ veC(X) HH D : (bl)
A= p#X], (b2) Y= 4#Z = plYlz=pltZ].

CDEE fliM 2.2 REREO TKRDOEHRDGMPEN D :

THE POIZAT THEOREM. C(X) & D(X) »ElLE® & #2lU->7T Hyp.l ~
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Hyp.4 %3 &L, ic C{AI#DIAIRD A PEHETHETS. Zhk x
CI{G]1#DIG] for every generic G

WEED . WoT, { X : CI[X1#DI[X]} X co-meager TH 3.

8 3. BPPUIX] O#EA.
Indecies O¥AH 1 #RATEE£T 5.
I = {<i,e> ¢ (e {& 0<e<(1/2) ZAHHE) & ( (2) PHiLT 5) }.
22T, () BROFXHTH DB -

X X
(2) V X Vu( prob[M: (u)=11 > (1/2)+e or prob[M; (u)=e] > (1/2)+e ) .

I OBEMIBEOERICZE LW,

# <i,e>e I lzxL
X
$ (X)) < prob[M: (u=1] > (1/2)+e

<i,e>

95, CHDEERDEDICEHRT S :

BPPU(X)

Ii

{ ¢ (X)) @ <i,e> € T 1},
<1,e>

{ ¢  [X): <i,e> € T }.
<1,e>

BPPUI[X]

Hi& L arith. preds. OWES, &L 2" OXRDELELEDBPOEKTIITIATH 5.
B SPIZROBEBRMVIED LD

BPF < BPPU[X] € BPP[X] for every X,
BPP

BFPPUI[g¢], 727FL ¢ F2HEE.

P(X) RU PIX] b reFfkicERSINS. BHo»IZEEDO X 2L T
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P[X]eBPPUI[X] TH 5.

[BGS75] DEMI DM AL LAEE T L(A)e BPPIA]-PI[A] &%
oracle A »fEohbd. 222
L(A) = {u: 3ye€eA (lul=lyl) }.
L»PLZDE % L(A) 2% 9% prob.p.t.b.0TM with oracle A & 2O

oracle A [T KFEIT BZDHDOTHD, (2) 2B 135 uniformity Z2H-> TR W,

SiZ FHI(H#8) PIlAI#BPPUIA]l %5 oraxle A BFEAETIIE, 75

Z4{ X : P{X1#BPPUI[X] } & co-meager THNH, - T

{ X : P[X]1#BPPI[X] } & comeagerTC® 5.
g P(X) & BPPU(X) PE—ORE® # 2DOWT, Poizat @ FHF

Hyp.1~Hyp. 4 A d e Erd 2 tichsd. Hyp.d OIABHIPLRHEATH S .

8 a4 . &,

Bennett-Gill DB E~AD—o O 77 u—~-F &L C BPPUI[X] 2#& AL,
Poizat OFMAFHLAE. FO Poizat O HEDOEBEILA{T 2 - .

YH : PlAlI#BPPUI[A] % 5% oracle A WBHELET 5.

COFHENELWEZHIE, EY¥O Bennett-Gill ORBEITHEMICHRINS.

b, PIBl = BPPUIBI| % % oracle B OfEAGEIZEMTH S.

AMXTEHAEWEINRTEHBLZD, BUEELZ L DHHMTEHIYPHEIRT
W3,
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[Do 92]

[Po 85]
[Ro 67]

[Sch85]
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