



































































































































Entropy SIsysb.msHoleoobandZecakHcp pi logPi Shannonentropy
H tr15 logs Hcp where p eigenvaluesOts gentropy

Zoperlies i E

htt HCLt l t's E EaD binaryShannonentropy y
HCG HUSH tisometies use y o t

O H Log d weed dim

shampoo 5 Ee et
PI 20 since f G q log920 for GETOD ot 9

CCos di assume p i Pr O pre Pd O Jensen'sleg forconcavelog
r r

H g Epi log E og E log r C logd 4it
F I

Continuous

Ef fanlinuous Iff E.geja9Esogtsf Hp g4EkSo4e
Farnes Audenaert inequality

lH G7KtogdRhHyhee tt EHS olfe o.is
NB 100T Lipschitz continuous Goteven hCH

Hi DCR 0.007 Concave i.e H pxSx Z PxHGx proofbelow

Asymptoticequipartition property TS ESO n Fprojections 177M on d 7

tr TREE D 1 as n ooo

Me Rne ICH
te

eigenvalues of Mn Dhe in 2
n H E

HCS is optimal role for Schumachercompression LECTURE 6






































































































































Entropi of subsystems
NOTATION PxyEPCI xEy no p Gl PXTGv

diff EM H xxx H HGH i

Likewisefor g states g EDGE g ND SE tr 515 3 STEWS
H XXX HCS 7 H HQ HCT HIST

usuallyomitted

Similarly it more than two subsystems

If S y pure H O H HCT SEentanglemententropy

PI Sxy 147441 has eigenvalues 2401 iOS

Schmidt decomposition 143 Si lei Ifi

spare romeo eigenvalues of 8
4 of S s I

If Sky Sy HCXY HEA t HH
NB NotationConsistent

If i Sx Lpi's Sy gig vs Sx Sy 2pigs

HAT pig log pig Egp9 logCpi Pia's10 95 HEATH LT

Ingeneral TyouproceedthB onIPSETG.ieHCXY EHCX7tHC SubadditiuityCSA next wed anotherproof

HCXY Z HQ H I Araki Lieb inequality AL

If i Sxy no lE z ED Y 2 purification usefulto
SA

HEY HE H XZ HK Htc HK

t tH HC tHXZ strong subadditivityCSSA

whystronger SSA SA if not NONTRIVIALto
proofnext week

equivalent HUH t Haz 2 HCN c HEE weak monotonicity


























































































PI Sxyz no I Ixyzw LHS HEED THE Z HCH t HEFEI RHS El

Mutualinformation

ICX Y Hey HCT text

information that we losewhen treatingX T independently C acompression

defined for g.SI Sxy tprob.distib

spxytelalioniifSxyZgpCxcy7lxXxl hexyl t 7fI p
invariant under isometries se a Je or Y oTy

SA
ICKY 0 O iff S y S fy Onlyif next week

g y pose LICHT HCA HCT SE u ps

ICKY 2 min HCA H 22logmin din Ridin YS
no factor 2 forprob dSt I µ

e g SAE II KEI CE Lf loose Ius ICKY It l 0 2

5 5 24100 001t l X l ICKY It l l l

SSA
IG Y ICX.tt why useful

f Pxcsx'sensemble consider CgState S y Ipx XXXI Sx
XEE

oleo X quantity of ensemble

xkpxisx37 ICX.is H Epxsx Px HGH
X iogd.my

ESET
used HCXY Hcp c Ipx HGH HCA Hcp H H Eike
IZO implies concavity of H 0
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How manybits can Alice reliably common to Bob bysending a q State
ALICE BOB

E x f eep SxeDEY To
ET

m
BET 2 2 10113 P Y n X'EI uniformly at random

Pr X Z m i.e need to send nZm qubits to
Communicatem bits reliably

low large can I E be u.r.t.pk px.trEpG7Sx

Imf Holeed Iki Z C X foreveryensembleLpa5 3 means to

Proof Next time


