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Given channel Q encoder and output yn how to decode

Cleveralgebra like for Reed Solomon Not always possible

Maximum likelihood codeword decoder i AssumePCs uniform
Given yn finds that maximizes PCslyN

Eq Maximize PCxNlyN over Q Ncodewords we assume no two
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Bitwise decoder Maximize PCxilyn for each i Il y N Equivalently
Given y N find Xi that maximizes
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tow to avoid having to compute all numbers 6Gt exponential
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How to avoid hoeing to first compute Reiber Icp for all e b r p

Stalistical Physis Isingmodel or lattice
one particle per site with States Xie Its
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Partitionfunction at temperature T
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edge 117 if fr depends on Xi

Compute marginals Bitwisedecoding
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If interested in Gz or Gz need to change root and run again
The following messagepassing algorithm HIT
Computes all Gilxi at the same time Errant



Sam product algorithm belief propagation1
Input Factor graph factors fig integer T

For all edges HI and all Xie Ai
Qian Gi I

For T Steps
For all edges HI and all Xi E Ai i
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thatappear in fm
For all edges HI and all Xi E Ai i
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For all vertices and all Xie Ai
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NB Messages are functions tuples Cone real numberfor eachxiedai
Sum productalgo works provably for trees
computes alt Gi at the same time if T Z diameter of graph

in practice also used for generalgraphs
butonly a heuristic problem is NPhadd
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Partition function Z GCxN physics E 6 i ki
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what did we NOT cover

Channels with memory
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Quantum information theory MasterMath Couse with MarisOzois
Quantum computing CoursesbyMarisCBSc t Ronaldde WolfCnsc

Connections to Cryptography Course by Chris Schaffner

How to pepae fortheex.am

Learningobjectives homepage

Lecture notes homework practice problems last year's exam
Don't forget to prepareyour cheat sheet

Structure mix of problems of type from Hw
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