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Theorem 4.2.1. Let ® : My — Mp a linear transformation. The following assertions are
equivalent:

(1) The map ® is a quantum channel. = TP Te@X=TeX ¥ ; <® ‘YN X2 o .=4>(§® 'dNB(X)ZO
s

(2) The map ® ®idy is positive and trace preserving.
L N=d svfus

8) The Choit map J(P) is positive semidefinite and Trp J = ],;. — Condilons @n eas!
(3) p J(®) is p fi pJ(®) = La. mwcm*meﬁ@

(4) The exist R matrices A1,...,Ar € Mpxq such that
K raus &meqoxuhb/)

R
Z A XA and S ArA =1 (4.14)

(5) There exist some positive integer R and an isometry V : C* — CP @ C® such that
Shusg/u.n.& Soan

B(X) = Trp(VXVY). (4.15)

The decomposition (4) above is known as the Kraus decomposition, while (5) is know as the
Stinespring dilation of the channel ®. The integer R above can be taken to be R = rank J(®),
value which is called the Choi rank of .
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