



































































































































Reducedstatesipurificationgfidelity
Last week States measurements aglance at channels

Recall States on X are operators SEPoscoe tr L
Pce if f 14 41 Otherwise mixed How do theyarise

classical States g PCH 1 1 1 if D
XE 2 Prob dist

ensembles pi si Siete average state g Epi Sii or ensembles in
statisticalphysics

subsystems Gwen stale SEDC Y
how to describe state on X

S
dear if 8 5 05 c Ingeneral

To measure µ i r DPoscoe on subsystem Use
µ Iy I DRoscoe Y l w to µ w If b measurement on XY

If measure in States
Pr outcome w tr EfGucci IT evaluate in on B

Gd Squad Ix Ck ly

l CI x Cy1 g CI ly plus Ix
tr CIx Gd s Ix ly plus

operator on 8

thepartial trace is defined as ANTONDotyk to

try LCR y to LCR M l b H M Ix HD

Fact SEDER Y D try Is E Doe reduced stale
NOTATION Sx tryEST and even 8xx S






































































































































For every neas por X Pr outcome w toLg plus

try A BI A tr 133 TAEL Gel BELLY partial trace
fr MCA IT tr tryEM A the Lee y AELGE
EXCLASS Hw proved as above

Example D y Q2 let tf 10,07 1417 max entangledstale

g IoItXOIt I I GOOXO101 t 100 41 l t I I I XO o l t l l IX l l l
10 010100001 COX 00 4

D g tryEg I 10 01 11 11 2

ya

NB Even if f pose f Can be mixed IN FACT

AFCHhasapuiicaio.FY.ESs.th
try 14 4 1 0 I

mixedStates Subsystemsof purestates CHURCH OF L REFERH SPACES

existence standard purification
square root of Hermop

It from IIE e sexose
anypairofONB o K

in general he Cdimly necessary c Sufficient

o Pi ki Xt l D 14 7 IFT ki bag
spectraldecomp

iniquenesse let II E Sexo y purifications
I A HI for unitary 4 on Y






































































































































SchmidtdecompositioniangtesEXtoycarbecilterI Tysii I If

thoron

I reduced states Is
S fleikeil Sy silk Ail

D p
eigenvalues are the same

For 5 14141 S product f pure EASY pure HIT
Existence Follows from IEXCLASSI

Singular value decomposition For all AELED y A A
these exist si 70 and orthonormal lei ex If Ey s.TL lfi7 Elei7

since wortA Isi Ifi Keil SS O

How to find SES nonzero eigenvalues of A A Cor AA
lei corresponding orthonormaleigenvectors Ifi A

ffhtohfayope.atFor arbitrary AELCX.ly define

trace norm HAH Isi trfAAF square root of

Frobenius norm HACK
i

Hermitian matrix

operator norm HAKE Max Si Max
i you

4410311

USEFUL
HEADY z

Alk B 2 Cauchy Schwarz ieg
HAH BHoo Holder

iegLAABDmaxtrwfo.az Holder

Blood Monitors I G Ulf Iq












































































































































































































































































