
 

Algorithmic aspects of optimal channel coding

Input Classical channel W integer M

Output maximize Psac E D over all M codes CED forW
successprob

W is general objective is to compute optimal successprobability

Additional motivation understand ifentanglement between sender rearmhelps

Define optimization problem

Psa W M YES Iggy yes

sit Eggs y I Fy
DsG so

Claim psac WM
foggy

few C at ffc I mean

II Dsg WGIELD EglymanWGE s
jey

gigmacWlyla
where C exits.EE

Achieved by taking Daly 1 if smaximizingWgn

Observation fu is submodular i e for CEC acte

fu Cosas fucc fw C'Ulu fucc
and monotone



Th Neuhauser WolseyFisher 1978

Greedy algorithm for monotone mbmordular function achieves approxinetal te

Greedy algorithm

P
RepeatM times

Letmangmaxffcoln ffc
C Cola

Corollary OutputCguedy of greedy algorithm satisfies

fwgreedy CE Psac WM

This approximation ratio is optimal by a simple reduction to Max Coverage

i e approximating Psucc WM with ratio Clete I NP

Can we find efficient upper
bounds on paceCwik

Motivation can entanglement help

preshandentanglement

IM too w op Is
is

9
noisy
channelldecoding

encoding quantum



encoding Pours dyecoding
POVMs

Puck WM max

Igftp.T
isWG1d4icntoDcsipiysExIs EPosCH E EGS I As

DGly I Yy

Clear
pucaWM e pÉ WM

Inequality can be strict for some choiceofW

Can be seen as a two player game
where quantumvalue classicalvalue

Question By howmuch can entanglement increase success prob

Upperband on psuccCWM

Linear
programming

relaxation

Psk WM max II WCylary13 0

zi rayed ty rage Pa this

Zipa M

Claim
ps Wine pÉWM

Set ray I HEGGODEH H
and pa ICY ECHO IN

Check I rny ICH EGODEISM L

DGly EI Any Epn

Ipa 4 I ILY M
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Open question does the same hold for cq
channels


