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gooboood

1 —Pe(Y Zl < Z Z p(ma, ma) fr(z1|my) fo(z2|me) Te[(We, 2, — %:rl xz)+]

mi,ma T1,T2

(4.40)

goooon [

0000 Setting QM20O000 Yagi-Oohama OO OOOOOOOOOOO
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Definition 4.15.
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hmlnf—logM( n) > Rq,
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1nn1nf1¢ogA4<) > Ry} (4.47)
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Definition 4.17.
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limsupe, <e. (4.56)
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1 (n)
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0000O00oOdCorrollary 4.12000(4.51) 0 (4.51) 0000000 00000
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0 Tr[A,] < Tr[B,]00000000O0OOO0
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;7 ,xy T T "
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Ty Ty T T I

2 1
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D D R R D L LN
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Ty 5Ty

2 1
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—3e ™. (4.61)
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0000000000 (4.56)0 (4.61)000
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00000000y 00000D0O0DO0O0O0O0O(M4.62)00
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Theorem 4.19 ( [14] ).
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1Hoooo

00 (Ry,Re)0 (464)00000000000000D0000O000 p1,p200000
004000000 (Ry,Ry) € R(pi,ps,d)¢0000000000000000 yO0O
000 (Ry — 2y, Ry —27y) € R(p1,p2,6)°000000R(p1,p,6)° 00000000
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0000000000000000000000000000000 (4.61)00000
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Remark 4.20. 00 Theorem 4.18, 4190 00000000000 Yagi-Oohama 0
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Remark 4.21. 0000000 Han OO OO OO Theorem 4.18, 4190000000
0oo0o0ooooO
7 (n) (n) (n)
DDWg_ﬂWﬁ%anymwﬁn@@?ﬂDDDDDDDDDDDDDDDDD

W o= > o e W (4.67)
1 W2 xgn)’mén)
<n> p{m ZP2 (3 ) 2™ 2™ (4.68)
2
W@) Zp(n) = W(n) NOE (4.69)

()
1
000 Theorems 4.18 , 4.19 0 0

CelW) c | Cl{(Ry, Ro)|K (Ry, Ralpi, p3, Wy) < €}) (4.70)
P1,P2
aoo
C*(W) c | CU{(Ry, Ra)|K*(Ry, Rolpi, p3, W) < 1}). (4.71)
P1,P2
000000000000 Yagi-OochamaOOOO HanOOOODOOOOOO (4.3DD
O ) oooooo

K(R1,RQ|p1,p2,W ) > J(R1, R2|X1,X2) (4.72)
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K*(Ry, Ra|p1,p2, Wp) > J*(R1, R2| X1, X2) (4.73)

00000000000 Jooo J*O (1001100000000 ooooon CaO
omoogod

{(R1, Ro)|K < e} C{(R1,R2)|J < ¢}, (4.74)
{(R1, Ro)| K™ < 1} C {(R, R2)[J" < 1} (4.75)

000000o0o0oo0oooooo)[1ljoooo0oo0ooooooooooood
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C(e[W) = | J Cl{(R1, Ra)|J < &}), (4.76)
C*(W) = |J Cl{(Ry, R)|T* < 1}), (4.77)
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gogobobogobobodad

U Cl{(Ry, Ro)|IK < e}) = | Cl{(Ry, Ro)|J < €}) (4.78)
U Cl{(B, Ro)IK* < 1}) = | CL({(R1, Ro)|J" < 1}) (4.79)

goooog

Remark 4.22. Theorem 4.18,4.1900000000000000000O00O0OOOO
gooboboooobobooon

CEW) = | NCU(Ry, Re)| K (Ry, Relpi, 12, 6) < €}), (4.80)

p1,p2 0

C*(W) = |J (CU{(Ry, Ro)|K*(Ry, Rolpi, p3, &) < 1}). (4.81)
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max p(zly) < maxp'® (z[y). (5.3)
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Prooff5]. 0>100 €<10000¢6>¢° 0000000 yOOODA>100000
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gooboboooobobooo [

52 000000 Poor-Verda O OO
gooooooooooon
F={f:10,1] = [0,00)|Va,b € [0,1], f(ab) < af(b)}, (5.13)
0000000000000000 Poor-Verdu DOODDODODOODOOODODOO
Theorem 5.2 ( 28] ).

Vp, Yo € [0,1),Vf € F,

Pe(p) > (1—a) ) plz,y) 1H{pP (zly) < a}, (5.14)
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+ > oz, y)1{p(z,y) < ap(y) (1 — g(xly))

T,y

< > p(zy)Hplz,y) < ap(y)tg(ely) + ) ple,y)(1 - g(zly))
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000010000000 0MAP(Maximum A Posteriori) 0000000000
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max Vizly) <a+(1—a) max V(x|y)1{m£tx V(zly) > a}

<a+t(1—a)) V(y1{V(zly) > o} (A.9)
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Remark A.1. 000000 0OHayashi-Nagacka 00000000000 OO0OOOO
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e Polyanskiy’s meta converse

Setting 20000000000 ¢0000000 W(yle)DOOOO
1 —Pe'(g) > Bi_pe(e) (X)W (Y |X), p(X)W (Y |X)) (B.1)

0000000000000 AO h:XxY —[0,1]000p(x,y),qx,y) 0
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1
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Setting 30000000000 ¢g00000
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Theorem B.1 (quantum version of Polyanskiy’s meta convese). Setting Q20 00O
0000000000000 00000000000UoO0O pm)0D00O0OODOOOO
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1
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Corollary B.2 (quantum version of Polyanskiy’s converse). Setting Q30000 OO
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M < supinf Bl,pe(y)(p(X)WX,p(X)a)_l (B.21)
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P (™M = me) () gy () (g () 4 (), (C.9)
(n)
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