



































































































































Fronclassicaltoquankencompression

Lastweel Compressing a classical data source described by PEP E

Using G RS Code

IfI zf E with probability's t s

X Xn

e
E In a go gLnRs

D o if 2 n s th Pca pan 2 I S
XiDECA x i i d

Shang Hcp IpGllogPCx is optimal rate lastweek forprecise stint

How about if Xi X'n p but correlated to some other random variable Y

e.g.F X.Q.to
Let 9,5 EPC 21T distribution of Xi and DECA Y respectively

Then

g OTH I
194.5 TK.dk 28

disFact DiEl defines an CrcRc8 code for p iff holds for anyjoint
ofRVSCXYIS.tk n iXnk
Sketch Set E XY E DECA Y Then

7119 911 H pz PEH 2 PrCZ E 2 Pr DCE 7 28

7 Choose F X Then

Pr DCE Fx Pr DCE Y Pr HT I I 28 8 D
TO

ESL
Thus Correlations are preserved thischaracterizes a reliablecompression protocol

how do these two typesof compressiontranslate to q States PEPE
Let's start with 2nd Will see that stronger in the g world SEDGE






































































































































Quantumcompression

Ch R 8 quantum code forSEDER gchannels EEQCfetOT2YOLRnJJDECKCE4tOLRHpEDs.th
F CCDo E I of I l S

forallygiOEDGltonxoylwithtry ofSS.IT
of o comme arson

Xn

tee we used the fidelity FCO g Hoff H trogon from L2
Ian Relate to ordinary compression Simplifyolefin
Proveanalog of Shannon's theorem

low does this relate to ordinary compression of a q data source

44emits g EDGE D emits Saxo Sin
w probability p GEE w probability px pin

Goalie

with his probability

choose GeRS Code for averageoutput state g pxS Then i

pcxi pcxn TCD E sx.to Said Sx Sxn

ESET
FCO DoE Iq 63 Z l S






































































































































where O pCxi pan 5 1 0 Sin Ix xn Cx xn1 E DColton ya
whee y

E

WARNING In general I 2 I din se
x7NOTpairciseortLogond.i Px NOTeigenvalues of S

FidelityLChannels
Recalt
FC1441,87 154814217

monotonicity FuryEg tryTo z FCgo BEI for
Unitaryinvariance FCS Thegut you

furtherproperties

multiplicativity I g o E FG o FESTE

ChamelfidelitenTECCRidandSEDCalideline
FCT if FGT Iy 63,0 Y OEDCoe Y s th try I

Condition Canbewritten as FCDoE g It S How to calculate

Led Let 142 EX ly be ANYpurification of g Then

ICT g FUE LEI CT Iy El 4D s no optimization

PI Monot no puceStates Add it no Samespace Unitary invariance no QED 4

Lee If AxsKraus ops for T FCT g E I Hr Axs312
Pf Let II Exxoy purification Then

FCT Let T Iy 4 413143 4 KEI Ax It 143
2

P
fidelity 4 one ltrElEX4ICA IyBf HESAx3l
purestale



Schumacher's theorem

entropy of SEDGE i as usual f EgyleyXeyl

a HCG H g 7,2940g q fig
logged

g
HS IfGylleyley

Chee q vector of eigenvalues of Crepededacc tomultiplicityaisasionneumanening
THISchumacher Lef SECO17

If R H then Fro treno F CmRas g Code entropy

tf RCH then Fro thzno FIG RS g code
Optimal rate1

Main tool Typical subspaces for 8 7,29y leyxeyl Ceigerdecomposition

Sme Span hey Kya yea cyn C The 9 S

Peperhesi follow fromproperties
dim Sme TheG I ETCH E

of Tasca

HERE for D l whee Dn e orthogprojectiononto Snids

Proofotersthmpart Choose E Rt'd Then
NCH c E n R E E L nRS i f n It

Then 3injection Ep Tn EG 0,15414 Deline

Vn elgEnGd keyI Gynt paid isometrySnee
D

interpretation measure 17 I 175

Note Vn Vn TheE Define if 17 mapinto RSqubits else send n

En VnoVn t tr CI Mn e of
arbitrarystates

Dnco V own t tr CI VnVnt 03 B similar



DnEn has Krausoperators VntVn Mn S

FCDnEn E IKETinson a l I

Proofof partBO Crucial fact If P is an orthogonalprojection of
rank C 2h R then for E CKs R k

tr Peyton tr EP The Entire HE PCI th e EL
I 0Commuteo

E 2 Ent l trEnnegon 00 uniformlyin choice of P

Now choose Kraus op's for En D n i

A E L Seton LRN B E L LRN zexon

Cus Ai Dj Kraus op's have rank C 2Rn

Choose Pk orthog projection onto range of Cu

FCDnen DE EH Caston I theTeas If
u u

I HrEaston ETP Tke
k

EE tr CasaCE J to Paston O I

prob dist o uniformly in h


