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TF—=FNVOHE L2045 HiEd & <6 Nn7ziEH AL
AEEMEHAWT TESHSIFFIHTERN] LWVWHEKREZE DI
B0 =TIV EMRT 5 HETHS. LU ZOEIERIFRLE Nzt
HAANDE VR B E TIEERIZ L > TiZb D DI W, ARG TR
W72 7 4 5« 7IZHED &, Chaitin DIF ILER, Solovay i&707% & O
REAVCHREHIZGFERZ 5 X 7-.
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B 1.1 (5 —TNVOHE—RERER). M T %2 ~7 / Hijlt PA DL
KTHEWMETHHLTD. Z0LE, HHX (HHLMDOBWIHRER) ¢
PFAE L TEAR AR D N2 D,

1. THEFERSIXTHFG
2. THY, L2 S5IXTHKF -G

S B SIXEFETHE. JoTHMBT RS B2l XTHFE»D
THF-GTH5.
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EHIZEHENS X GIEER T O —F I X EENS. =7 xXid TH4SH
BISFEATE R W] LW EH®REZRFOXTH L. F—AZ2UEHOES &<
MOoNZAHTHEE 2200, T ULEHOCEMIBXDEETH S, 77—
FIVXDIEFEEERTZDIZHONL DAL EBRTH D, FOIEHHIZLL
TD32DT7AT 14 T7HHVLNS, FITmEA2T —FIIVEOM &% 1




WTEHERREARTFIETHARBIL I NS Z &, FIZ A HRED 5 A

EHBETELZL, EEIC PAITB T 2R REBEKORE RN THS. L

2L Z OO IZE R N A OB BT, BN T WA WAL

EoTEHLPYIZA W, ZTNEEMT S0, AETRHE-FAZT2UEED

BIFEHHZ BN 5.

SALERIX, NERZIEH2EEVHBEALTRETHS Z 2IZEITVTY
5. 72, TNE TOMIETHA LITEDOFHEARAREME D S — AT ME
HAWHHIND Z e Rbhro>TWwWb., ZOHRTHEH L DD Chaitin DA5E
2WEHTH 5. Chaitin (FHENEZEREUEIEHEREIEIINDEH Q 2H
WAL EHZIIHL TW5.

QIFEITEAR TR FZBOREN TH », Chaitin DFFIAIX Q DFHEARAHE
PEIZHEDWT WS, QIZDWTIIEROEMZIZET ST v XL ADH R
KBWTERZIZIHE SN TWS, HLlX1-F XL w5 HEE, Solovay
BIGICEH U2, -9 VXA LAEFHBEARREL D LW TH b, (FIkHER
QIFZTDME%E D, Solovay EITIZFEHE 5 U DO X % L3 2 #HEHy T
HY, TURLRAREHEAGEMTONE THWSNT WA, F£72, Chaitin
X Q2 HAWEARER2EEOGEE & 135, IR TRT &S A Kolmogorov &
HaEr AW AREel el z2itHL T\,
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EI 1.2 (Chaitin DARFEL2MER (1974) ). Hiw T & PA DK T3
BA[EE, DOEFETHEHE TS, TDLEHBbe NIPEIELTHERE
DaeNIZDNWT

TFbL< K(a)

&5, 7272U, K(z) % x ® Kolmogorov gl HE L T 5.

o %
x @ Kolmogorov A&, » #H1T5 707 I L TR/ADEDDY A X T
EHIND., ZOFHPBRTVWDEDIE, H5HAO PWFEEL TERDOH
RELa 12DV T Ta D Kolmogorov FHEEMN b I D HRKEWT & ] HEEHTE
N, WS ZeTHhD. Lrl, CARHABnIZDOWVWTE, Kolmogorov
HEENRn LD BRELBRIZARBIGIET S, YA AW n AT HRE LD
m7a I MIEREUNEELRWDRSTH S, ZOCHIIH LHHIZE
WTC, HTHEMWPATERVMENFET S WS —HOAEREZ KL
TWal ZoOTEHOMHIE THAE D 2 5 Kolmogorov FHHEM b 2 X 5
O RERBE LMWL TFIETHES Z LI TERV] WS FRIZEINT
W5, EEIZIE, FEESKESVEIL, TFHEAEE] RFIETIHERTER
W, WS ZEeThb. MEHOBIKIZLLFD@ED THS.

LTETR DU TERVGENEET D] 20D TR AR MEH I v - T
LRGN THETHEEEHTEROWHRENGFHET D] 2 WO ERIZITEVNYDHD. 20
Z LT DWW TIRAG K [7] O p.283-287 & B A.
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EIE 1.2 DA [6]
9, WEEDRED SERED HARI D 12D T H 5 AN a BHEEL T

THb< K(a)
s, BT HEIHEWRETH LI en s, ARZMZ 33 TaeB%k f -

N — N2 FET 5.
THbL<K(f(b)

ZDZ e, ETHhRZFHELELFIET 5. O
B2 IXZ OO FRIZER U, HHEIEOREIZ & D FHHE A RERIHUE #E K
TEAHZLZ2HVWTFEZEL Z LT,
UETRR7ZW DONDEESHZIZLT, IR T 4571 7TI2HEDNWT,
M OFEHE Mt TERVamEZ ML, B Al z2mR 0 7.

2 HEE

£ 2.1 (Chaitin DI ILHER). U % JiHE prefix-free 72 Turing $§k & 35, Q
TR CTREHZEINDIEHTH S.

Q= Z Y

pedomU
Ihid, DTOERLOPERL, 0<Q <1 245,
EH 2.2 (Kraft DASEFER). prefix-free BH A C {0, 1} 12 LT

Y DERUES
o€A

Q0 % Chaitin Of5 L3 (halting probability) & FE.

EF 2.3 (Solovay). FEB o WWFEE B 12 Solovay # It A HE (Solovay reducible)
Thdeld, EBc bFBAREK Q- QAMFEELT, ¢qeQ, ¢<B T
HHEED g I LT

J@i<a?Da— f(q) <c(B—q)
ERBZIETHY, a<g B &nK.

EF 2.4 (left-c.e. real). E& o ¥ left-ce. TH D &I, PLFDEE DMK
W5 (ce) &8BZETHS.

{eeQg<a}
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R 2.5. £77, EaMleft-ce. THB I &, E o IZWERT 25HHEATHE
R F RPN A B DGIET A Z L ILFAETH 5.

EFH2.1IIBVT, HOMELAZLIZL->TQIZIURT 2EMEATRE, B
ZHPRIMEHEBIDESNEDT, Qi left-ce. THD I EDbnb.

R 2.6. a,3 % left-ce. EFE U, {q¢}, {r} 2ETNTNFER o, ITIHRT
LEEHZEEM, AR AEES T, ZDLE, a<g B LRI PBHE
T ME, T8 e LEETREREE g NEIEL T, (FEDn € NITH LT
&3 Ths.

@ — qgn) < c(B—r1n)
EFE 2.7 (Solovay 584). left-c.e. EE 5 A* Solovay 5E 2 TH 5 L1k, [EED
left-c.e. FEE a IZH LT
a<gp
LB END.

EIE 2.8 (Solovay). Q I Solovay E 2 TH 5.

3 R

FERZEMN TS, ZIZTleft-ce. FHa lZH U TH{as} N aFE 0L & {ay}
FEB o IR DEHR R, RERPEINRERBIIT oy >0 THD E
5.

EIR 3.1 (Solovay f# 7t % FW = PEAREME). BER T & PA OHLK TR
WERDO Y HETHD LT 5. QI Chaitin DIFIEHER, BIXFET left-c.e.
2 Solovay SERTHRWVWEDE U, {wsh {¢} QD {B:},{rs} /1 BETS.
ZDEE, LAFDPEY LD,
VL >03dn e NVm,t € N
T¥ Vs 21 (Jws — gml < LIBs — )
ZOEFROGEHIIEIEEZ WS, @A Vs > T (Jws — gm| < L|Bs —ral)
% o(t,m,n) &BL. BHEORENS, FOFME L 2EELLLE, T
BEDniz LT
T+ o(t,m,m)
DO VD KSR ERE m,t ZtRARATIHTRONSG I N6 FEE
<.



AR 3.2. EH 3.1 2B 5WMHEN o, m,n) THhbL
Vs > (|ws — gml < L|Bs — ral)
FEREDOn 2L TH 5 t,m BFEL, N o, mna) &%5. 2O L
5 T DAFZBEMENPEPNS.
4 FERICEAT 3HE
ZZTIE, EHE3LICETIVL OPDEREHMEETS.
4.1 REXICETZEE
F9, EHE3LICHN M NICHN SR REEBII DWW THEREEZRRS.
BE 4.1 GiEROKICET 21E5). EH 3.1 ICHN B R o, m, 1)
Vs > T (lws — gm| < L|Bs — ral)

AR I SERDOMEHTHS LT 5.
Vs2%WNW&#Wﬂ&mAw@i@mmbﬁdeﬁﬂ4+M—ﬂ<LWﬂﬂ)

72720, Yi(x,y), Yoz, y), 3z, y), Ya(z, y) EENENEEAREREEK n —
Wns 1= oy = By, KBTS 5 fEATHL 29 5.

DF0, Bl w, B EFERBD AT n 1T U THEINON n HEH 1T 5
FHEAREER win) =w, ERA—MHU, 7z, WK o, m,n) BN IN
S DFHETHREBII w(n) 2 X IHEBESAEFHFICA>TWLHDTIREL, &
KETETHRELEZL THFEDbNTVWE T 5.

oI, WHAND |w—q| < LIB—7| IZOVWTHERPBETHS. 22
THND w R EIIHEHETH Y, T THEKL ZHMO S35 < £ THRIK
BT o mEAREATRIT 2D TH Y, HEEERZ KR TIER.
Tz, MONERL T2 ES ZOMXTERLLSHICEEENTVAEN. 202
LIZDOWVWTZZITH, w=w'/utq=q" J¢g",L=L"/L+,8=p8"/8+1r=
Tt B2, w—q| < LB —r| 1E28E - O N

|wTT‘J‘ﬁJ'LJ' . quJ_TJ_ﬁJ_LJ_|

< |LT8Twhrtgt — LTrTwt et



ERT LTS, iz, HHEESZOWTE, 2 20HREN S5 ZDXD
M %2 122 B8 f (2, y) = |[v—y| = 2 FEIRARRTH 206, f2RIT D
S R Z r(z,y,2) EUT|lw—gq| < LI —7r| &

Vao(t (w, g, u) Ay (8,7 v) = u < Lv)

RIS, ERD3DZADLETHSND M) AN MEELRILD 22\ i
HATH2.

4.2 TEHOREICEATZHERE

BIOHEIZHWT, EH 3.1 OHH T X PA DHLR TR, ¥ a2 »
SRETH>7-. UL, EHOIIZEEMIZHELRDIX, BRI IRNN
ABTHHZ L, RIENLERETREEBDPREAGETHSL I LB LU /@2
ThHdZeThHd. ZOXMNZWHZITDIE, LVFHVRETEARETH 5.

EE 4.2 (J9WEMIZE T 2EHEATREBI MO RBI A REN). Hiw R IXEA MY
AX oY V- RVAXTONRZRTHEEL, Hiw T % R DULKTHEFE T
bBHLT 5. fELBNGFHAEREKE TS &, NIXFEA.

(1) fIFEIETRETH 5.
(2) fIRT LTS HMACEEAETH S,
(3) fIRT LTERBEWHETH 5.

ZOEHRIE, v ryY VR QIIAFESDAM Vavy(z < y +» Jz(2 +
S(x) =y)) ZMA-HE (Qc LRT) THIHHARETHS., ZOTEHL R
D ¥y SRR Y OFEIHIZH R —Z [9] 2 S,

X, RDEEDVD 5.

i 4.3. BT % ROLKTHFELRSIX, 1) BFRTH 5.

BEER. p 2 1) X&T5. TH o Z2IRETS. T DEFEEPS T Y - TH
5. RS 52R2ENS NE @ RED D, DZIZNE . O

DLEEY, UT2E5.

EIE 4.4 (Solovay it %& AW — At e B OE). B T % i R
(Q<) DILK TR ENPDOMTETH L LT 5. p(z,y,2) lFfiE 4.1 T
Al THHLTEH, ZDrE, IR D,

VL >03dn e NVm,t e N T¥F o(t,m,n)
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W32 TRZEDIZ, MEDnIZHLTHS (t,m) FELTN
ot,mm) &%257d, T TRELLSZMENIGEM TS RN LIZRD, R
SMEEO OG> TWA Z bbb, L, T TEEI L
HRDIFEH 4.4 TR X BEEZREL TWRWVWDT ¢(t,m,n) I22WT
TV —pt,mmn) L7252 L £TIEVWRR. DF D, EERKIZ T 23RESR
THDZLEDLhroTH, ZNIET PGzl zizlL Tuninl &
R0 TR,

FREBIZBWT 1-7 VX LRFEBRQ o728, 2 DO left-c.e. EE
a,B T, Solovay EitIZDOWT a <g B2 B £g a WWHLD (T7205,
KB (degree) HH7w2) DO THIEFARDFEHANTE S, REMIZILE
HOFEHIZEWT, Q OFFEAAREMEEZ AW 2h 1 TidZe < Solovay & JtIZ
B 2BOEEFIHLZ, W5 ZeThS.

5 SROFRE

G, F X LA, SRR O THW O NS WL DhDHFEE WV

T, HBABRMEREZR Uz, ZOHDERE S LUOHIET 12725 Solovay

B013H 5 ME % % D Lipschitz i BEEBOFAE & FMEIZZR S Z e 0 h - T

W5, BUFITRY.

4 N
£ 5.1 (M.Kumabe, T.Suzuki,K.Miyabe,Y.Mizusawa [3]Theoreml.).
PAR &I,

e a<s5f
o HHHBf:(—00,8) = (—o0,a) BPFIEL TLARN 2727,

o f i TEMAEERED .

. f 1% Lipshitz .

r—=>BDEE f(z) = a.

. FEEFENE .

72U, 2TTWS TEHEARE] & EH O ARB L TERSI NS
REC TRy, EREOBBICH L THZITERINIMRTHD (G

MixE <) .
N /

SRIZZDZ &MU TRENREMTE DML Z A 5 .
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