Commun. Math. Phys. 317, 99-102 (2013) Communications in
Digital Object Identifier (DOT) 10.1007/s00220-012-1609-6 Math ematical

Physics

Erratum

Erratum to: Entanglement Transmission and Generation
under Channel Uncertainty: Universal Quantum Channel
Coding

Igor Bjelakovi¢!, Holger Boche?, Janis Notzel'

' Theoretische Informationstechnik, Technische Universitit Miinchen, 80291 Miinchen, Germany.
E-mail: igor.bjelakovic @tum.de; janis.noetzel @tum.de

2 Lehrstuhl fiir Theoretische Informationstechnik, Technische Universitit Miinchen, 80291 Miinchen,
Germany. E-mail: boche@tum.de

Received: 22 May 2012 / Accepted: 27 July 2012
Published online: 20 November 2012 — © Springer-Verlag Berlin Heidelberg 2012

Commun. Math. Phys. 292, no. 1, 55-97 (2009)

There is a missing square root in Lemma 3 in the original paper. We state the corrected
version of Lemma 3 and indicate the changes that have to be made in the proof of Lemma
3 as well as in the rest of the paper due to this correction.

The changes are stated in separate sections, with section titles given by the numbers
of the pages where the changes have to be made.

Also, thanks to the comments of an unknown referee, Lemma 14 is replaced by a
variant that is independent of the output dimension ;.

PAGES 70-74

Lemma 3. Let p € S(H) for some Hilbert space H. Let, for some other Hilbert space
K, AeCH,K), DeCK,H),q < B(K) be an orthogonal projection.

1. Denoting by Q* the completely positive map induced by q*- := 1xc — g we have

Fo(p,DoA) > Fo(p,Do Qo A) —2JF.(p,Do Qo A)F.(p, Do QL 0 A).

(18)
2. If for some € > O the relation F,(p, D o Qo A) > 1 — € holds, then
Fe(p.DoQ 0 A) <e,
and (18) implies
F.(p,DoA) >1—34/e. (19)

The online version of the original article can be found under doi:10.1007/s00220-009-0887-0.
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3. If for some € > 0 merely the relation tr{q A(p)} > 1 — € holds then we can conclude
that

Fe(p,DoA) = Fe(p,Do Qo A) — 2/ (20)

Inequality (25) on page 72 has to be replaced by

k-h

X < ZA o 240 D) i D) D w18 2w DUy yiD).  (25)

i=1 j=1

Accordingly, inequality (28) changes to

Fo(p,DoA) > Fo(p,DoQoA) —2JF.(p,Do Qo A) - Fo(p, Do QL 0 A).

(28)
Please, replace equation (27) on page 73 by
K-h .
Fo(p. Do Q"0 A) = > 4;18;1*(W. DUy;) (yi D). (1)

J=1

Lines 20 to 23 on page 73 have to be replaced by

k-h

X < Z |a,|ZZA 1812

< «/E,
thus by Eq. (23) we have
Fe(P’DOA)zFe(p7DO OA) 2\/—

Lines 3 to 6 on page 74 should be replaced by:

From our assumption F,(p, Do Qo A) > 1 —¢, it follows F,(p, Do Qo A) > 1—.,/¢
and together with (28) we obtain that

Fo(p,DoA) > Fu(p,Do Qo A) —2J/F.(p, Do Q0 A))
> (1 — e —2/€)
2 1 - 3\/27
PAGE 77

In accordance with the changes in Lemma 3 Equation (35) has to be changed to

ArPiner(n]:l,Rlo/\fj@oWl)z1—\/3oN~61 vl e N. (35)
j€
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PAGE 78
Line 27 has to be changed to the following:
Fo(mg, RN o NP o W) > 1 - 3J/Ne Vjefl,...,Nb.
Line 32 has to be changed to the following:
2. miny, ey Fe(mg;, R o/\/j®1 oWh) = 1-3/Ne.

PAGE 80

Inequality (43) has to be replaced by
_ min, }Fe(n}-,,Ro,/\/i@’loWl) >1—/3-Ng e, (43)
iefl,... Ny,

PAGE 81
The forelast line of the proof of Lemma 9 has to be replaced by:

inf Fo(ng, RoN® oW > 1 — /3Nye — 17, )
€J

PAGE 86
Line 11 has to be replaced by the following line:

Fo(g, RNoN"® o W)\,) > 1-3/Ny, e YN €73,
Line 15 has to be replaced by the following line:

2
Fo(e,, R o N® o Wh) = 1 —3/Ny, - &/ — 7 VieN, N e3.

PAGE 87

For the arguments to follow, the additional reference [34] is needed. It can be found
at the end of this erratum.

The proofs of Theorem 9 and equation (85) can then be carried out with the help
of the version of Lemma 14 that is stated in this erratum and which is due to [34].
Please, replace the last eight lines of page 87 by the follwowing:

For the converse part in the case of a finite compound channel we need the following
lemma that is due to Alicki and Fannes [34]:

Lemma 14 (cf. [34]). For two states o, p € S(H| ® Hy) with trace distance f =
llo = pli,

|AS(p) — AS(0)| < 4f logdimH; +2n(f) +2n(1 = f),
where
AS(-) = S(try [ -1 —SC-)
and n : [0, 1] — R is given by the formula n(x) := —x log x.
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PAGE 88 and 89

Line 23 on page 88 should, by application of the well-known estimate |[a — b||; <
2/1—=F(a,b) fora,b € S(& ® F)) be rewritten as

Ip! = oilli < 2V/Ner.
In the following lines, including the first 9 lines on page 89, please replace the factor

2 by 4 maxye(o,17(—x log(x)) and «/Ne; by 2./Ne;.

PAGE 93

Please, proceed as on pages 88 and 89 by turning the first equality in line 8 into the
estimate

' =il <2v/Ne.
then replace every term % by 4 max,¢(o,1](—x log(x)) and the terms /N ¢; by 24/ N¢.

Reference

[34] Alicki, R., Fannes, M.: Continuity of quantum conditional information. J. Phys. A 37, L55 (2004)

Communicated by M. B. Ruskai



	Erratum to: Entanglement Transmission and Generation under Channel Uncertainty: Universal Quantum Channel Coding
	References


