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Illyetangled state

E LCH 217,1 is CPTP 2,30 trade 11

By direst insertion

By proving that E 0

leads to a Krams decomposition

E is CP Ec 30 Kraus decomposition
2 E is CP if and only.IE admits

a Kraus decomposition

above proof

Example everything is Choi matriles
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channel

b Let R I 2171.1 be a map that

satisfies
1213330 3 0

Effi positivity

and to REZ 3 trace preservatio

The map R is called a with

correspondingChoi state B S c.IE I Lca

it satisfies S 70 and try 415 1

Quantum states are Choi matrices of
preparation maps



Let F CH 7 E E be a linear

map from matrices to numbers that

satisfiesFly 0 730 complete positivity
Toothis

and to Fly trly trace non increasing

F is called an effects Its Cho state

FE 217,04 LCH satisfies

F 0 treCF F 1

if f is here preserving the
F 0 HEF 11

fi
Net The Choi matrix E of a map E is

unique but its Kraus decomposition is

not

Henary Kraus opators are required at
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mast and how are different Kraus

representationsneed

TIiffhiesdathhsfff.lt I
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ators K and they can be close

such that

in

Proof for d d d Let E LCH LCH l
d

and Ec If 1 7 1 Take the Krams

operatorsKa IVI cilas it from the previous
theorem There is at most d of them and

it is
easy

to check that they satisfy
tr KᵗKp Sap trlkαᵗkp as

Def Rank of a CP map
The rat of a CP map is the windy

deeper it requires for its representation



kaitheraukofaCPmapccomiideswiththt
ofitschoimahxE.nl

Proof From above we know Kraus decomposition 432
with D rank Ec Now let Kip

pi be another

Kraus decomposition of E Then

E lkpsck.pl with 1k'p K's 1 IMS

Since rank IE is the minimal number of pure
states required for such a decomposition of E we

have rank E D a rank Ec is the

minimal number of required Krams operators

HE

Inst Every chain of Kraus operators corresponds to

a squarroott of E tx

AI Krams operators are of the form
kg silk kit where E I 14241

The canonical representation stemming from the
unique

positive squareroot UI lascal of E is called minimal
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Proof let X be the unique positive squareroot of

E and let t be some other squarroot of Ec
All squareroots of Ec are related to by isometry
i e IV with Vtv 1 and VX showthis

Now let K be the Krams operators stemming from

and let Kpi be those stunning from X

lap's pg UX ps E Vpa tag I Valka
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