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1 ’RU®IC

BTE D #7548k (No.1186) KBV TIRRER Y Y ARBEFEHOFRICHAL TTOH
BEHEOPICLED, SARRFOHREXTHS. TTE2ETIIRBREAFELILLT
Cover D conjecture # HI1F 5. KIZHE 3B TILKRBRME2 &£ LT C,pp,.(P) DL
WERT. B4 BBV TILRBRMES L LTRY = aRY) + BRY) TEH
ENLME Z52b20LEDEE C, rp z(aP1+[P,) & Corp,z,(P1) & Curp,z,(P2)
EORBIIEY IO THA ) BEREERS.

LSFTCAELTA—FNRNy 22507 AMBEEHROFTEICOVTHEL TS
DTEDHMEEHIIEBTS. b LEBFLERLLEL TR MbOBEES
BELTCWIREELEV, 74— FNy 2723 08BR70y 7 RFERIRDL S LE
Fshs,

1. |RY + Ry

— max —
Cn,FB,Z (P) max on og IR(Zn)|

2L |- ATFIR R E L, BOAMHI

Tr[(I + B)RP(I + B)* + BR})B!| < nP



27T RE T =A175] B L EEMFATH RY 20w TL 5. FREIC 71— KNy
INBRVEEICRBFREC,z(P) i B=0 L L LEDRKETHS. ThoDEH
DT T Cover and Pombra [5] 13K % 1&7:.

Proposition 1 (Cover and Pombra [5]) fEE®D ¢ > 0 I3 L T& n =1,2,...
T7uy 7§ n TUCnrpzP)=0) HOFFESFFEL T n— 00 DEE Pel -0
ETEL, BIEED e>0 L 70y 7 E n T 2UlonrezP)te) HOFZE,POLD
FEEOHFFOFTNILTH Pel™ — 0 (n— 00) YLz B\V. ZHIZT74—F
Wy 7 BB VEEORY LD,

Cpz(P) ZERIZEON TS,
Proposition 2 (Gallager [9])

1 & nP+ri+- - +rg
Cn,Z(P) = %ZIOg o ’

=1

7277L0<r <rp <o <, 1 Rg‘) DOEEME. k(< n) E nP+ri+ro+--+rg >
kry @72 TRARERTH 5.

£ 25T Corpz(P) REHIZIZBELATOURVOT, T THELDALICEST
Bhe BRO LRHEO TS ((1,[2],[3], (5],[7],(8],(11], [12],[14],(15],[16]). LLT3
BOME L, A BTEABEERAVSZLICT 5. ‘

2 REERRIFE1

KEFAME 1
Cn.,FB,z(P) < C,z(2P)?

4 I TROBRIBONTND,
Theorem 1 (Cover-Pombra [5])

1 H
Cn,FB,Z(P) S min{2Cn,Z(P),C’,,,Z(P) + Elog 2}
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Theorem 2 (Chen-Yanagi [1])
Co2(2P) < min{2C, 2 (P), Co.2(P) + %log 2}.
Theorem 3 (Chen-Yanagi [1])
CorB,z(P) < Cy z(2P).

3 XREEARMIE?2

Definition 1 ¥ ® o, > 0a+8 =1) L EEDOHF I RAYET 21,2, LT
R;=0aRz 4+ PRz LBL. COLEHNIAME Z ¥ bOBERTRAMT 7 AR
BEBEV.

KERRMIE 2
C,rp,z(P) < aCy rp,z (P) + BCnrp,z,(P) ?

FETRROBRIBONTV S,
Theorem 4 (Yanagi-Chen-Yu [16])
C..z(P) < aCpz,(P) + BCn,z,(P).

Theorem 5 (Yanagi-Chen-Yu [16]) P = aP, + 8P, %723 P, P, > 0 %
LT
C, r,z(P) < aCy rp,z,(P1) + BCurB,2,(P2)-

Y LD,

Theorem 6 (Yanagi-Chen-Yu [16]) KD (a) Xid (b) D& dHITKRERRE
& 2HB b,

(a) Rz, D n AT n IZBRVIEHFITHE Ry, DERN—FKT 5.
(b) Z 2k 4 FRITHB. BIb R; P AITHITH 5.
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4 REERRIE 3

KR REE 3 EED PP, >0 EEED o,8>0@+8=1) 3L T

aC, rB,z,(P1) + BChn rB,z,(P2)

|Rz|

< Cyrp,7(aPr + BP) + “’g RAllRAP |
1 2

HETRDE D BRBEIBLATNS.

Theorem 7 (Chen-Yanagi [3]) Z; = 2, D& EHY LD, BB C,rpz(-) DM
YA D LD,

aCyrB,z(P1) + BCn rB,z(P2) < Cnrp,z(aP1 + BP).

Theorem 8 (Yanagi-Yu-Chao [17]) P, =P, D& KD LD, B

‘ 1 Rzl
< . ~log 1 s
aCn.,FB,Zl (P) + :BC’H,FB,ZE’ (P) = Cn,FB,Z(P) + og IRZ1| |R22|ﬁ
Theorem 9 (Yanagi-Yu-Chao [17])
. ° 1 1 IRZI
aCr rp,z,(P1) + BCn,z,(P2) < C,, pp z(aP1 + BP) + 5—log m——ro—0.
|R21’ IRzzl

Theorem 10 (Yénagi-Yu-Chao [17)

R

1 1
Slog2+ 5 log 2
|Rz,|*|Rz,|%

aCurp,21(P1) + BCnrp,5(P) < C, z(aP1 + P) + 5

Theorem 11 (Yanagi-Yu-Chao [17])

|Rzl

aCn FB,z,(P1) + ﬂCn FB Zz(P2) < 2C, pp (P + BP,) + g—IRZ “|Rz P
1 2



104

5 &IAA
Proof of Theorem 10. Since Rg,1z < 2(Rs, + Rz,) (¢ = 1,2), we have the

following.

aRSl+Zl + ﬁR.S'2+Zz < 20(R31 + Rzl) + 2.3(R32 + RZz)
= Z(Q}BS1 + ﬂR32 + al'zz1 + ﬂRZz).

Then
|Rs,+2,|°|Rs;+2,/° < |2(aRs, + BRs, + aRz, + BRz,)|.

And we have

Rssnl® IRzl _ 12Rs+Rp)l PRy
|RZI Ia |Rzz Iﬂ - |2RZ| |R21 |a|RZ2 Iﬂ
Then
|R51+Z1 I 1 |R32+Z2|
a—log——1 + f— log ——-%~
2 |Rz,| |R22|
1 |Rs+ Rz| 1 |R3|
< —log—=2_——"2 4+ 1o 2+ lo —_—
on ° |Rg 2° ®RzlPIRzP
Therefore

aC, rB,z,(P1) + BC, rB zg(Pz)

1 R;
C’nz(aP1+ﬁP2)+—log2+—log L]

|Rz,|*|Rz,|?"

IN

Proof of Theorem 11. Since

Rs,z, = R1/2VR1/2
Rs,7, = RLWRY?,

we have the following.

aRg, 4z, + BRsy+ 2,
= aRg, + BRs, + aRz, + BRz, + aRs,z, + BRs,z, + aRz,s, + BRz,s,
— R + RZ + aRl/2VRl/2 + ,BRI/2WR1/2 + aRl/2Vt 1/2 + ﬂRl/ZWtRlﬂ
= Rg+ R; + (aRs,)/*V(aRz,)"? + (BRs,)" 2W(/3Rz2)1/ 2
+(aR21)1/2Vt(aR31)1/2 + (ﬂRzz)llzwt(ﬁRSnx)lﬂ'
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It follows from aRgs, < Rz that

(aRs,)*? = R{?L, ||IL|| < 1.

Similarly, : :
(BRs,)'* = RY’M, |M| <1,
(aRz,)'? = RJ’T, |T|| <1,
(BRz)Y* = RJ’S, |IS] < 1.
We put “
K= LVT! + MWS"
Then ?

aRg 1z, + BRs; 12,
= R;+R;+R{’LVT'RY* + R*"MW S'R}* + RY*TV'L'RY* + RY*SW*'M'RY’
‘= Rg+R;+R{LVT' + MWS )R> + RY*(TV'L' + SW'M*)RY*
Rs+ Ry + (Ry55)'*K(R f37)" + (R 37) " K*(R f35)'?
= Rygs+ Rz + (Ry5g) *K(R 57)" + (Ryzz) "K' (R y35)'* — Rg — R;.
Then

aRSl+Zl + ,3R52+22 + RS‘ + R;
= Rps+ Ry + (Rygs) *K(R 535)"? + (Ryzz)*K* (R y35)"/*.
Hence
a Jé] 1
"2'R51+Zl + '2'Rsz+22 + §(R§ + Rj)
= Rs+R;+ (Rg)'’K(R;)"? + (R3)'?K'(Rg)'.
.o f - .
Since — 4+ — + — = 1, we have the following.
2 2 2
'R31+Zx ’a/2|R32+Z2 lﬁﬂ‘RS' + RZ|1/2
< |Rs+ Rz + (Rs)?K(R;)'? + (Rg)'?K'(R5)'?|.
Thus

gi—logMJréil |Rs,+2, 11 1 |Rs + Rj;|

(0] -——10
2%n ° [Rz| | 22n 8 |Rg| | 22n % |Ry|
1 g |Bst Ret (Rg)'/2K(R3)'? + (Rg)V?K*(R3)'?|
2n

<+

+ 11 log lRZl
|Rz| ' 22n " |Rz,|°|Rz,|P
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Then we have

aC, rB,z,(P1) + BCn.rB,z,(P2)

1 R;

|Rz, || Rz,|P"

IA

L72hTo TRFRRHIE 3 ICBEL TROMEIRE SN S,
KEFAE 4 28D P, >0 LEED 0,>0(a+8=1) IZHLT

aC, rB,z,(P1) + BCh rB,z,(P2)

|Rz|

1
< 2C, 5(aP + BP) + —log =———2 1

b 5D ARBIRME 3 PR S MAUTKRBRAE 4 IYURBREND Z L ICHER
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