O
O

#

gooooon
0 19920 78-84

malign measure {Z & % a priori measure

Bz onwWT
BT AT /K ZBF (Kojiro Kobayashi )

1 ILHIic

TNTY X AITHA X n DASEE A & SORBESITIEE t3°(n) &L, TITY
R ALY A R n DATPEMERSURE > THA o & EOPREITHRE 5 (n) T 5
&, BT () < ) NS0 7B, EHEL OBAE() 1L nOBEIE LTI (n)
O bRE WA -5~ ORI B, Li & Vitdnyi ([2]) 3, ANOHEEAIMHLLT @
priori probability” (X D IEFEIZIZ “a priori measure” ) DL TR L O L HISNTWS
MRS ARIE, EDLSBTATY XL AB\WT bIEEATHI 5+ (n) &REE
T 50 (n) DB U A — & — DRI > TLE S, 2%

EBDOTNTY X A LB BEH (> 0) EELT, EED n XL

ti(n) < cty"(n),

EWSHENLD o2 xR LTz, FD% Miltersen[3] 13, _FEROWEA B OWERDHu
% “malign probability” (& ¥ IFFEICIZ “malign measure” ) &&D, ZFOWHEEFNI:.

LIFCl3Fk 413, F 9 malign probability OFEZRDDHEIT\Y, a priori measure A% D
L S UHRD X O FERSIRRA E Boh 2HERD DS SWEER> I E&iEiL, otk
BA R ORI % “strongly malign probability” &&ZDlF 5, i\ T a priori probability
& strongly malign probability MBHRICOWTEE L, WHEOANERIIEVWNREZILH S
DR SNTT B LZHAH 5.

2 EXEE

T ={0,1} % 2 DDILE 0,1 1S5 ZES, TALDITEDEX n DTNTODF|DE
&, TAESUSIUS?U... & T 5. SOBEFAELNY, B ORSE |o| TEY
measure &1, D05 R (FRTOEHDES) ~ORHuT, F£ED z iz Llu(z) >0
Ou(E) <o THBLHBHDEEKRTEHDETS (L C I Lu(l) 13 E.ern(z)
%39 .

LN 25 R (BHBVIEZ*ND R) ~ORBRT, HA3EH (> 0) BFEELTEED
nASX U f(n) < cgln) HVIED T L&, fRgbBE;L. & fRghD g fEDTcDE &
frgLEL (N ZTRTOERHOES) .
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THNTVXL” EIZREREF 2 —V VIO ETHAEEZLS. TIVITVXALIZT
NTEDHBEREANE LTEEY, (b LiILE 2BEGICI) T 0HE3BEREZHITEHD
HET B, TITYXLAICAT 2 25X - 20HH (kF 578V EEE “andefined” )
ZPa(z) TET. ,

FTNTY XL A AT 2 252 7 & SOEFTHAT (BF 575WIEEIT “undefined” )
timea(z) & LTI, Blum NMREL 722D ( Blum ORNE, [1])

(1) ¢a(z) ITEHRINS <timey(z) ITTEFHI NS,
(2) Ayz,t IZBEd B205E “timey(z) < t7 IZPVERIRETH B,

AMET B LD (EHBRED “undefined” TH 5L 5735) LEDBHL timea(z) %, 7
VT X LOETFEORD FE L TRD B &icT 5,

FEITRFEDMID 77 timeys(e) AL DD SNfc L &, TIVTY XL A OREEITRH]
t%°(n) &, measure plHE-> CANEEZ 1o & SOEGEITRAE ¢4 (n) 2 hTh, t3°(n)
= MmaXzezn timea(s), 5" (n) = Seexn (u(z)/p(B")) times(z) Ik » TEFEKT 5.

3% 1 measure uld, KD 2 ODRIEAERG 2 E % malign ( “BEH S " DE) TH?
EWS ([3]):

(i) fE&D nicxfLu(E™) >0,

(i) EOXIBAINTH L THBTILE D LS EBDTIVITY XL A ITKL, t5°(n)
<t (n) DD foo.,

3 a priori measure

a priori measure 3K S HIGNTOVBESTH D, WAWAIIHETERT I ENT
5. £IHFIC, semicomputable measure DS AWV AEHEEZRT.

measure uld, I* x N 0o Q ~DEFHEORERE T, n < n'Ii5 f(n) < f(n') o
limyeoo f(z,n) = u(z) THBEHEHDIFELET B L X, semicomputable THBEWD
(QIFFTXTCOBEHDES). semicomputable measure ODEPKL:L D semicomputable
measure X Ly < G0 1D, EWVWASERTHERKD BDOIOVFET LI E0HIONT
W3, ZDXHIEMEAFED semicomputable measure [i%, a priori measure &FESS, a
priori measure HVFAET B Z EiF X HISNTW 3, .

a priori measure Z5EZd AhDHElL, prefix-free algorithm DIESIUC L 2 HDTH
B, ¢, yWNE*DIETyz=2785 2z €T WFETHEE, yldz Dprefix THBEND, ES
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LCTY, el 1dr ERILD oD prefix IFRUT LIS ENIENE X, prefix-free 72
EETHBEVS, L prefix-free MEALD, Doer2 P31 IFOMICIES T SITHER.

TIVTY) X AL, daDEHRIR, 0F VES {z]|da(z) IEFKINS } V' prefix-free T
»BEE, prefix-free algorithm CT& % £\, prefix-free algorithm DT, IRDK S
HEEFE LD AyWEET B2 L0V > T\ 5 : fEED prefix-free algorithm A [T} L
THEERBHDEIEL, FED z € TR LPay (0°1z) = ga(z). TDEX DS prefix-free
algorithm Ay%, J7HE’S prefix-free algorithm EFES, RITTIE, TDX D73 Avx 1 DR
DTEELTHL.

z e DI, BRI H(z) EEH P(z) ZIRDE DITERKT S ¢

H(z) = min{ly| | y € ", 44y (y) = 2},
P(z) = 2{2‘”l |y € % ¢a,(y) = z}.

FE20ROFLIL, y €T, ¢a,(y) =2 THBLHLINTO yicd 5 2 Moifnz&
Xg 3.

w a priori measure Th 3, EWVHHEEAEFKT BHE2DHEIL, “uld semicomputable
THODD, w() = 27HE | LOHRMBIcLZH0OTHD, FEIDHER, “wid semi-
computable THY D, u(z) = P(z)”, EVWIRHICEBHDTHS. ThHoD\FTHD
EZEHFALTDH, apriori measure DIESE LTRICHDHMELNS, Liikd 5 a priori
measure % 1 OB, ILBATEHRTZ &IKT 3.

1 ([2]) a priori measure | malign T& 3,

C DEHEDFERICOWTIE, X [2] 2SI\, p%dH 5 a priori measure, A %
EEDTNITVZLEL, BE n OFEAT, DFD timey(z) ZHRAICTEZRE n D
& (D 2581 3HENEF TRAIDLD) % w(n) TERTE, EED n XL
w(w(n)) > cu(Z®) IV 7oK STEEE (> 0) HFEET B, EWVDH T EXFEEMNTITAEA
ERAY

4 strongly malign measure

Li & Vitényi i2&® a priori measure {$9XT malign measure TH 5 LHVRI N
1oy, ZDWNIEY Fcfc S W LIZBBITRE S, K> TID2OOWSIIRIEZ DT
b0, TOMOREREHSNTT BT LIFHED 2RFETH 5. L LZOHIC, malign
measure DHEEDERZT D HDITOWT, BEEAEIT-TH 5,

malign measure DIESDERIZIAETT > T LTHAED, X kdDTHZE, AN
DY A ZOEEZORROHRBERTH 5 & S icBbh 3.
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BELTY =T 1 Y TITDWTERB E, YA X n DFEEDATNL, n EOBERE
1,2,...,n D2 ERREHBFEFTH U2 TRY>TREHNHD (X 5ICEY F0,1D
FRTL>TRLIHD) EEBXTIVTHAS. L LI RRITIID " OERE TN,
OO T N TY XLITHBVTDH, Y14 XD n DANERILINBZATNE, BILHD”
DEFRTIIIZV,

FORIRERS A E R LT malign measure DEHFAEIET B HEE LTREA L HONE
AoN3H, WINLESNICERINSOERI DSBS, UL, Li & Vitényi D
“a priori measure |3 malign T&H 3" W H#EEIL, malign measure DEFA L 7SI
BIELTDH, ZLDBEEZDEEED D,

& ATEE 10HHHICBWTIE, pd' a priori measure 735, EED n ik L Tu(w(n))
[ p(E") 2 c ISV IO EDIEER c (5 0) WEETS, VDI EEFAL. JotE
Hi, EBDTIVTY R A, BITSL w(n) 24a(n) T, E&¢5'(n) (= {z]¢5(z) =n})
THEENZATHZEDEFEND /D, D%V a priori measure uld, “4EEOTINITY XL
ABIZXLBBEH c (> 0) DEELT, ¢a(n) VERINBZXDTBEED n i L
w(pa(n) /(95 () 2 c HIED Foo” EVSWEERFD,

COWEIL, measure BT3B AXENTEERHE TH AL HIBbN S, KLl
Z DHE A FF> measure % strongly malign measure EFEIIT &129° %, Li & Vitdnyi D
HERIIAERNTIE “a priori measure | strongly malign THB” EWHI ETHD, D
strongly malign EWSHHD 1 50dH Shbhds (k EBIELICERICEE D HEDT)
malign EWHSHWETH B, EEZXBILHTES,

SEFK 2 measure 3, IRD 2 DDEHETEIET 5 & & strongly malign THBH LS ¢
(i) p(E") >0,

(i) FEEDTINTY XL A, BIZHLHEE c (>0) BEFEELT, da(n) BEHEENS
KD IERD n i Lu(da(n)/u(d5' (n)) > c D2 feD.

a priori measure %V strongly malign TdH 5 &E W5 I &, X DB HE TIRETTIE
9% (FH4E%1). T I Tid strongly malign &V HHESAHY malign EWHIES LD E
IR, EWVS T EAEIRT

SEH 2 strongly malign measure |3 malign T& 5,

(3E8H) malign measure DEFKDEMF (i) DAFAIIESTH 5. & (i) HED /oI &
13, TVITYZXL A BELTHa(n) =w(n), ¢5'(n) =D /cDL W HDEHEIT
LIZE-T, EH IDFALFEIROEZHIZL > TRE 3. GIE#D )
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FEHH 3 strongly malign "T73i\ > malign measure H)\F4E9 5.

(GE#H) u % a priori measure & U, p'%u/(z) = p(z)/|z| TEFEL 7 measure &9 5, E
B 1T KD i malign THD, [o] = n 755 p(e)/i(E") = p(e) u(E") HED 1ooind,
p' b malign THB, limue p'(da(n)) / w95 (n)) =0 BIEDIcDESTBTNITY XL
A, BOFERBBITREADT, u'id strongly malign TIEEW, GERR#R D)

5 a priori measure ¥ strongly malign measure DB

AEiCl3, a priori measure & strongly malign measure MBEHRICDOWTERNS. {RDSE
T3, a priori measure OIS % strongly malign measure DFEFHIT L { U7 TZDOFLHT L »
THEDT 5.

B 4 measure piZBHT BIRD 2 DDREIIEHETDH 5.
(1) wlda priori measure ThH 5.
(2) pIRRD B DDFIEETET 5.

(i) p 3 semicomputable T 3,
(ii) p(Z*) >0,

(iif) HBER (> OHFELT, EBDTINTY XL A, B Lpa(n) HERIND &
SIFERD n iU, p(ga(n) / (85 (n) = ci(A) A(B) N80 F2D.

(3E8A) = Ml p% a priori measure &9 5, &4 (i), (i) DIAHAIIEE THB. &4
(i) DIEADT A 74 TIdHBEDOTHET, LUTOXSITBRBEIENTES. ADRIED
B, BOBMEDTR, ¢5'(n) KEFNAERDEOERDILE, D355 da(n) %K
DEIENTES, ®-T,

w(ga(n)) =~ HEROE Y MIEBAILE, Thhiga(n) Db BITETILUE HHEE
2 HW o HB) L (mREy MIEBAREE, ThhieE (n)IEEhD
HBEDD BB TIE U BHER)
= 275 27H® P(g3i(n))
~ [(A) B(B) p(¢5 (n).

<= HMhl. whE (1) ~ (i) ZMET 5 bDETS. S DIEEDEE 20 &Y, BEELT
EZB, BERIF(0) =S 20723 UTINTY XLET B, FFED KL da(n) =
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o MNEDTDEIBTNT VXL ANFET S, DK AT 20k >TRE ZDT,
ZDIZEZPSNCTTBICDICIDEIITNAZ A, EFETIEICT B, Ayld 2o SRE
BN5 H(Az) < H(zo) +cidNED e X HISTER cil¥d B, BE>TH(Az,) = c2fi(zo) DTS
DIDESIEER c2(> 0) A'B B, ST, p(e0) = p(Pa,, (0) > i Az )A(B)u(¢5 (0) =
ceafi(zo) B(B)W(E") DIED FoD. BE-T, 3 = cei( B)u(Z*) (> 0) £BL &, #RINT
D zolXF LT p(zo) > csfi(zo) HYIED 7D, Fio pld semicomputable TH B, [>T ulda
priori measure C&b 5. (GEBA#RD)

% 1 a priori measure |3 strongly malign Td 3,

a priori measure D 1 DDEEHD I3 5252 B5EHH 4 & strongly malign measure DiEFEK (E
#2) ZHET5E, CO20DWSORENHDEIZ20H BT L5,

5 1 OFELL, a priori measure V43" semicomputable Tdh AMDIZXJ L, strongly malign
measure {349 L & semicomputable T/i THEWI & THB.

F20MEIE, nEZBLIcE SO p(ba(n)/u(d5 (n) DIRBENIEIT S HDTH
5. apriori measure {23\ VT strongly malign measure {ZHB\WTH, Dffild A, BDAIZ
Lo TREBHBEDTER can LD/NXLIBT &I, LA LIS, strongly malign
measure {ICBWTIE I DfE cq 5 (3BT “FIET B 72137 THBDHY, a priori measure {ITHW
TIIZ D c;a,B i3, A, B a priori measure D{E(A), #(B)& A, BIERRLH S
ERc(> 01tk >T, cap = ci(A)(B) EREBDTH 5.

B 5IT/RT X DI, semicomputable T3\ strongly malign measure )\fF4E9 5D T,
DT EFZIFN S a priori measure T strongly malign measure DNFFES 5 2 EHVOH
5, % TCHIED AREREIE, measure % semicomputable 75 HDIZFEE L7- & =T, a priori
measure D7 5 X & strongly malign measure D7 5 ZA0N—E9 30, DF 0, phHisemicom-
putable Th 5 & %, .

VA, B 3c(> 0) Vn [ ga(n) BEEIND = u(da(n))/u(¢z'(n)) > c]
15547
Je(> 0) VA, BY n [ ga(n) BNEZRIND = u(da(n))/u(é3 (n)) > ci(A)i(B)]
IEY Foody, EWSRFETH B0, THIIHKIERTDH 5.
P 5 semicomputable T7E\ Y strongly malign measure H\(F7Ed 3.

SERE 4L EF 22T TL BMEu(da(n)) [/ u(e5' (n) IcE&FNB nid, bEbHED malign
measure DIESUTE TN TV “ATIDY A X7 DHESITHIHEL TV 5, LM LIRD 22D
FEHART LI, “n” 2E8FEHBWVHo>ETT > XD LIS Ta priori measure & strongly
malign measure DS ARHATIF A2 & HEJHETH 3.



84

SETH 6 measure piZREdBIRD 2 DDRMIIENETDH 3.
(1) wl3 a priori measure T&b 5,
(2) pl3RD 3 O>DRHEERRT 5.

(i) ul3 semicomputable Td 5,
(if) w(Z*) >0,
(iii) HBEHKc (> OHPEELT, FEDOTNTY XL AEFEED iz Lu(z) /
w631 (2)) > cp(A)DNED Foo,

EH 7 measure pIZRHdBIRD 2 DDORMBIIEETDH 3.
(1) pid strongly malign measure T 3,
(2) pl3RD2HO>DEHFEHRET 3.

(i) w(z) >0,

(i) DT LTV XL AL TH B (> 0) WFELT, DI LT
u(e) | w637 (2)) > e BIED 12D,

Eepe
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