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Channels in a classical world

Tko x ftyEPy
How todescribemathematically y fCx Ingeneral y can be fadom

ipcykP.rc.oatpul.glinput x Seth 1 1 1 0

Epyx iii
u u u u
conditional probdistribution Cmemoryless Channel transition matrix

if input has distribution pCA y joint
distribution

outputdistribution pCy IpcyHpC PGD PG7pCyk
x

matrix vectormultiplication Py p six Px
Ex Px tape is linear

binarysymmetricchannel binary erasure channel

X y pColo EE O pColo
O 0 pali l E O Le pal1 L EEE LA pal of 1 et palo1 poll E 1 PHI E

flip bit w probabilityE bit lost w probability E

just like probabilitydistributions candescribe indetain States
channels describe uncertain or noisy evolutions

o Communicate reliably in the presence of uncertainty noise

Howdoes thepicturemodify in quantum infotheory



Quantum Channels
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is notgoodenough The followingdef'nfixesthis
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all examples aboce are channels except the transpose EX

old from new OIAop OI c op OIB aco Etta B ate againchannels

any channel iscomposition of example channelsto next week

ND completepositivity not an issue for probabilitytheory y

If pcyk channel then so is pCyz XI pCyIA Sze Z Z


