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Exercise 1. FEntropic relations
(a) Prove
H(Z*|B), + H(X"|B), > logyd + H(A|B), (1)

where p is over systems AB and d is the dimension of system A.

Hint. First show that for any system over A’ B’AB we have
H(A'|AB)+ H(B'|AB) > H(A'B'|AB) . (2)

Then define
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where pka = XfZ,‘;‘pZ,ZAXJTA, P, = |i)(i| and dim(A") = dim(B’) = d and show that
H(A'|AB)q + H(B'|AB)q > H(A'B'|AB)q
implies
H(Z"B), + H(X"|B), > log,d + H(A|B),
(b) Prove that if H(X4|B), =0 or H(Z4|E), =0 then

H(ZA|B), + H(XA|E), = logyd .

As in the lecture, consider the following states:
ABR Z /*pz| ® |SDZ>BR
[y AECR Z VP12)112)C ® [ PR

(¢) Derive the conditions

H(Z|B)y < <t
H(ZYR), > logyd — 3

from

H(XA|RC)ys > logyd — €3
H(ZAR),, > logyd — €3

using the previous item.



