



































































































































Recall Proof of Schumacher'sTheorem

Def Cri R 8 quantum code for S C Data quantum channels

Ee4fHfF7C4xotRns7adDeciCCe4tOLRnJintEDs.th
FCDoE g

n Z l S
P

Channell
fidelity TFCTA inf FATA I BLOAD HBFAD5th OA AS

tr ZugF if Zhs Krausops for TA

Schumacher's Theorem Let 058 1 i

If R HCG F no thzno FFCn R 8 q code

If REH Frio trizno FffCh R S g Code

key tool

Typicalprojectors Mn ontotypicalsubspaces Smee She CHIT
Iopedisi Eigenvalues of Mn.ee Mnn.eaein2 nCHGHE

HeMme din Ine e znCH E

HEMME for 4 I

Ioof It pa Choose E KYI 0 Then

HeMme E 2nA E 2hCR E e InRS dim LnRJ for n z I
Mne Vtv for some VELCHEF HRs V Hikeil

i pNow define thechannels basis o

EEIIIIY.IOffEiI s

s

U

neededsothat E Doe tracepreserving






































































































































Do E has Krausoperators VtV MmE S and so
FED E En Z tr Mm got I hence 21 8 for Lage n E

youproved port on the practice problems We candiscuss thefollowing if you
have any questions

Proof If S testheoem.pe i Crucial fact If P isorthogonalproj
of rank EEARthen for E

H
zR_so i

tr EPT tr pnn.es HIPCI Dae n

E KPK HMae MmeHoo 111960 KCI Mae EY
2h12 z NCH E E 2 En E l tr the D

E 2 En l tr Mme D O uniforms in P

Now choose Kraus ops Xis for E Tj5 for D
b Kraus ops Zug YjXS for DoE have rank EMR
Same is true for P orthogonal projection onto range of 2k

Then

FCDoE 5072 E Ir Zug 3
2

I l tr Puzu50112

Etting.EEEj7fIIttEtrEzEZuEDhEPPusoT
o

probabilitydebt LT






































































































































Entropies of subsystems

NOTATION PxyEPCIxx Ex rub p G7 PXTCKY pycy

HUH HCpxy H X HCpd Hft HCA
P

usuallyomitted
Likewisefor g stales gars EDEH His D Sa HBESABI Sig CHATS I

HEARD HEAD HCA HESH H B H SB
usuallyomitted

Similarly it more than two subsystems

IfSABpase HCAB O HCA CB entanglement entropy

PI Clear San8Dhavesome nonzeroeigenoakes thats to
Schmidtdecomposition I B IS lei If I

If 8 3 8 0 Sig HCAB HCA HCB

NB Notationconsistent Pfi Lf FA eigenvalues pi's SB Eg'S SAB pig SE
Preperliesi

HCAB E HEA t HCB Subadditivity SA

Ingeneral HCAB HCA or Hazy buttruefor youproceedthis on IPSETIT
probdists

H AB Z HCA HEB Araki Lieb inequality AL beahethanmonotonicity

PI i SAB purification II ABC C Ha His Hc Useful P
SA trick o

HCAB HCC HCAC HCA HCB HCA

HCAC HCBC Z HCABC HCC strong subaddilicity CSSA
SSA SA
it no 4

NONTRIVIAL8 can add proof to lecturenotes if thereis interest

equivalent HCAB t HCBC 2 HCA HCC weak monotonicity wth
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Mutual information

Def ICA B HCA t HCB HCA ers what he losewhen we treat13 HIDindependentlyincompression

defined for gStates SAB probability distibu hospxy ICX.it

elation if S y pcx.gl xXxlxOlyXyli ICXiY7s ICXiYpT
e.g Say loItXoI4 let too ID ICA B It l O Z

g y 100001 1 X l ICXX It I I I

Zeperties
SA onlyif proof next weekICA B 0 O Iff SAB SA SB
quantitiescorrelations

invariantunder isometries Ha HE or 743 0745

SABpose ICA B 2HCA LHCB

ICA B 22 min HCA HEB I 2 log min dadad PSEI
no factor 2 forprob dStSSA Cusemonotonicity

ICA c ICA CE for all SACE Moregenerallyi

Datesing inequality For all SAB TBC
ICA C f ICA B g whee wa CIA To c

Said

rtcilice i CANNOT increase correlations byacting locateto

generalizesSSA D CE F HE
followsfromSSA chooseStinespringisometryVB CE for TB c Then i

WACE CIA VB ace SAB Upto extends GAC
D ICA B g ICA CE w ICA B w 4

invariance SSAunderisometries


