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Fig. 1. — Schematic diagram of a general communication system.
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1. Achievable Code
2. Converse Theorem
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fi(x) = max(x — 1,0)
fa(x) = min(x, 1)
Y; = fi(X)
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Eﬂ,pacitj,r Region of Blackwell Channel
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Create Dependencies

Yi1 Ui1 H(U1) > H(Yi)

Y12 U12 H(U12|U11) < H(Y12)

H(Uu) + HUi2|U11) = HU11Ui2) = H(Y11) + H(Y12)

Conservation of Entropy
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Polarization Theory

Aside... polarization theory for channels, sources, random variables
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Probability of Error Curves Look Like This...

LP Decﬂdmg of Polar Code, BEC(e = %}., N =210
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Wi Wy
Cut-set Bound Not Tight
[KramerSavariZOOG]
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W1 Wi, W, W
W2 le WQ; WB
W Multicast W1, Wo, Ws

[ACLY2000][YLYC2003][KM2003][JSCEEJT2005][HMKKESL2006]
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W]_ f(W17W27W3)
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[RL2010][RD2012][AFKZ2011][NG2011]
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Network Decomposition

An (m, L) network decomposes as

(m,L) = (r,r + 1) x (r + 1,7 + 2)* where
L—m

rr:{ m Janda:m mod (L —m).

Example: (7,9) = (3,4) x (4,5).

Try Ry
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