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EICOWTH—BHEEU> THALLE BPP 12901 <T

EBRAKIL  H o M X ( Hisao Tanaka )

A FHE Bennett-Gill (& [BG 81] IZBWT
{X :PI[X] # BPPI[X]} & co-meager THD» ?
tHio27E., AKX EZOMEND—-D2O7 70 -Fh2RKADOPEHNTHSD. M
AT RBRRDEETHD.

8 1 . .

2 ={0,1i}, 27" = 210 strings £HOESHF &L, EDAIUN-O
(1) A, 0, 1, 00, 01, 10, 11, 000, ...
% enumeration @ n+l FH O string % z. TET.

X2 WHNEHAEDL L WIE (za 20 L00) BaWEKLADZ. (29

2’1‘ . Z:x«
= 2 & Cantor space T, POMENMNE « #bDHD. E & 2 iRl

nowhere dense (@Bfi) ThdEid, (HHOISEAFHLT) ¥ A% basic open

set <U> [z2oWTdH <V>EKU> D KV>NE=¢ &% basic open set
V> WEEST S22, E » dE{§® nowhere dense sets OMESTH D & &,
E (X meager set (Baire OB —~HESH) ThdsLwnwwn, ZOHEH% co-neager
set £WD. meager set [IFHMMD ‘HHAEX KET, MEROD measure 0 T
gD, ULPLAHEMIREELTWwWE2DIFTIEEL, <AL TWwWDE LD
measure 0 2> comeager & WO AN T 5. Complexity theory 2B IF 2 »

M5 --Hli% Dowd D (Do 92] 2HH6NS.
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X
Mi ! i-th probabilistic polynomial time bounded oracle Turing

machine (prob.p.t.b.0TH) T, FDIREXT v TWE 2 H>D g & § 5([Sch 85].

X
AN uwilcxL M; (u) =a € (0,1} &9 5.

X
Prob[ M; (u) =al = 2 machine i a THEiL T X,
e X
BPPI(X] =

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

PIX] FE<HABLNTWEIITIATH 5.

Bennett-Gill([BG 81]1) & “ E = {X :P[X]#BPPI[X]} i measure
0 TH2 ” %MWL, E » comeager TH LW HEMHEEXAE. KWW
O |

Pl ([BG 81]) : E & co-meager THAHM?

AND=DDT7TA-FhRADIOPHBWTH L. B

SEEH H LU PlAlI#2BPPU[A] 4% oracle A WHELAETRIE, 79X

E X co-meager TH 5.
ZZICHEbRS BPPU[X] i22oWClkgkd 5.

8 < . Poizat Ot EOREE.
[Po 86) DERAFHET H76, Poizat O EOHK AT S, HOH
H#HNXDB L, forcing OMHEBOSIBEHFDLTICTLDIDOLHEND, FIWo R %

SEEAE(EPORBILAEVIFWEWRIIHEELZDDLZENS.

Z’Z‘
ue x* , Xe2 L, ¢(X)(, »{(X) ik arithmetical predicates

([Ro 67 A ZH) ¢35, #HlxE



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

p(X) & Vu (9:(X)(W¢— (X))
EABNL TR DK SO arithmetical predicates DHFITH 5.

—f% 12 arithmetical predicates ¥, ¢ IZxtL T

<p>={ X : »(X) holds },

$[X] ={u: (X)) holds }.

3 ok
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Z
LEETH.  HIEIX 2 DTV IFATHN, &I 2" ORDEETH 5.

w W arithmetical Z» 6, <y> XTHIRIKD Borel E£H5TH 5.

GEZ* » generic &k, £C® arith. pred. p(X) 2L T,
<P> is co-meager = » (G) holds
MDD DT &
ME arithmetic 2B W T, J6IC forcing relation ZEFEL T, £h%H
T generic set 2 F#FJ 5. 2Tk, forcing relation & XM ILIC generic

set (oracle) WEZXEINS.

Forcing condition : U= (Us ,U1) . cZiz, U & U & 2 D

disjoint finite subsets. Phsd U o T

<U>={ X : Uo € X and XNU, =¢ }

zwk
9 5. <U> ~Zbeffid Cantor space 2 O HEELZT.

[

U forces u (X) ( U= (X)) &lE, <U>nN<=y> H meager THh

HZ &, - T
Ulplp(X) = ¥ (G) holds for all generic G

MDD, BHIZbrELDIC

il 2.1.  Generic oracles D&KL co-meager TH 5.
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¢ (X)(u) » finitely testable (f.t.) &L, 88 a: N = N »H->7T,

VuvXVnza(ul)[g(X)(wée—»g (Xin)(ul
PRILT 52 8. 2242, XIn & X @ n-initial segment % %79 .
22T, f.t. predicates OAEMNW/HOIDT, BEDI D% FHE, HH
forcing relation % JEMAYICER L ZhD arithmetize K BZZ L 2 W T 5 &
WOH#E, 2RFEe L2, KXOERIEEREZDTIZDEDTH D.

2.2, »(X)) & (X)) & f.t. arith. preds., U & forc.
cond. &93. L Ul—= Vu (X)W (X)) %HIX, §XTD
X e<U> iZ2onT

Vu ( (X)W e o (X))

MRED LD,
XT—fic, C(X) % arith. pred. ZHbDFEOESL L,
CIX] ={ A : A= ¢[X] for some ¢ in C(X) }

EB<L.

Poizat D EM

Hyp.1. C(X) ® pred. & f.t. TH 5.
Hyp.2. X=Y = CIX]=CIl[Y].

Hyp.3. AeC[X] & B=A = BeC[X].

Hyp.4. RODLD%HEBR # 22* - 22,:‘ "Hb: (a) CIX] =
Cl#X], (b) AeCI[X] 22& A LHLIKROEDIH peC(X) BHD : (bl)
A= p#X], (b2) Y= $#Z = plYlzpl4Z].

CHEE i 2.2 ERME O TROEHDNGP SN B :

THE POIZAT THEOREM. C(X) & D(X) M UE® & £#LL->T Hyp.1l ~
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Hyp.4 %4 &L, i C[AI#DI[AlG 2 A PHFEATIELTSH. ZDOLE

CIiGl1#DIG] for every generic G

WEED . Wo1T, { X : CI[X1#DIX]} I co-meager TH 3.

8 3. BPPUI[X] O#&A.
Indecies O¥EAH 1 2RATEET 5.
I = {<i,e>: (e & 0<e<(1/2) B AHHE) & ( (2) PKiLT 5) }.
22T, 2) BROFHTH B
X

X
(2) V X Vu( prob[M;: C(u)=1] > (1/2)+e or prob[M; (u)=o0] > (1/2)+e ) .

I o#EMIIROERICEZELEW.

& <i,e>e I 2L

X
¢ (X)(u) < prob[M; (u)=11 > (1/2)+e
<i,e>

E45. ZDEEIRDEIDIZEET S :

li

BPPU(X) (9 (OW: g eI},

<1i,e

i ¢ [X] : <i,e> € I }.
<i,e>

BPPU[X]

Hi&E L arith. preds. OREL, &L Z* ORDELGEBPORITIATH S

B oD IZKOBERMED LD

BPFP <€ BPPU[X] € BPPI[X] for every X,

BPP BPPU|[g¢], 727Z0L ¢ BFE%E.

P(X) BU PIX] b LEFKICEREINS. HOoPKEED X kLT
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P[X]eBPPU[X] ThHb.

[BGS75] DEMI DM 2L LAEEThIE L(A)e BPP[A]-PIA] %5
oracle A »fEohbd. 22k
L(CA) = {u: 3yeA (lul=lyl) 1.
L»rLZdDE % L(A) 2% 9% prob.p.t.b.0TM with sracle A & 2O

oracle A [C3EIKBFEIT ZDDTHD, (2) 2B} 5 uniformity ZH->TWR W,

SiZ FHI(H#8) PIAI#BPPUIA]l %% oraxle A DifFfEdRIE, 75

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

{ X : P[X]#BPPI[X] } & comeagerCT» 5.
A P(X) & BPPU(X) PE—-O®E® # l2DOWT, Poizat & FH

Hyp.1~Hyp.4 A4 ¢ AT ¢ich5b. Hyp.4 OIHIPDRDHEBTH 5.

8 A . #HE.

Bennett-Gill OREND—2DO77u—-F &L BPPUI[X] 28 AL,
Poizat OFMAFIHLAE. FOF Poizat OHEOHBRIL AT - 7=,

FA . P[A]#BPPUI[A] %5 oracle A DHFEHET 5.

COFHEMNELWEROIE, YO Bennett-Gill OREITEEMICHRINS.

kb, PIB] = BPPUIB| %44 oracle B OHELEIBEWTHS.

AWYTIHAEWEINRTEHBLZD, BUEEZ D DTHMFER/YPHEINRT
Wwa.
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