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CS766/QIC820 Theory of Quantum Information Fall 2019
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QY Let po,p1 € D(X) be density operators, for some complex Euclidean space &', let 1
be a positive integer, and define real numbers a, § € [0,1] as

1
o a=3llpo—pilli and B =F(oop1)-
&

S’WU (a) Prove that
N no? 1
i i .5 < Z||p®n Qn
: exP( 2 )-2”"0 o

< na.

Ny

\
W yrevkey  (b) For density operators 0y, 07 € D(X®") defined as

N
A 1
%0 = 51 Y, Pu®: ®pa,
Il],...,l'l,,E{O,l}
ay+--+ay even

1
= on—1 Z Pa; @ -+ @ Pa,,
ay,...1y€{0,1}
ay+-+a, odd

prove that
1 2
1-np < - nlly < exp( "5 ).

When answering both parts of this question, it may be helpful to make use of the fact
that for every real number A > 1, the inequality

A
1 1
(17) 7

is satisfied.




