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6.4 An Interpretation of the Basic
Inequalities
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e Lvidently,
# of dots < # of cells

e Therefore,

e Taking logarithm and dividing by n, we have
H(X,Y) < H(X) + H(Y)

or
I(X:Y) > 0.
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1. Fix z € S{LZ](S' By the consistency of strong typicality,

(x,z) € T[??XZ](S

(x,y,2) € Tixyz]s = { (v,2) € T[gbfz]é

2. Equivalently,

3. Then
|T[7?Xy|z]5(z)| < |T&|Z]5(Z)||Tﬁf|z]5(z)|-
4. By the conditional strong AEP,
2nH(‘X,Y|Z) < 2nH(.X|Z)2nH(Y|Z)

or

H(X,Y|[Z) < H(X[Z)+ H(Y|2).

5. This is equivalent to I(X;Y|Z) > 0.
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e Provides a combinatorial interpretation of information inequalities.

e Related to many branches of information sciences: combinatorics, group
theory (Ch. 16), Kolmogorov complexity, network coding, probability the-
ory, matrix theory, quantum mechanics, ...

e Tutorial: R. W. Yeung, “Facets of entropy”

— http://www.inc.cuhk.edu.hk/EII2013/entropy.pdf (paper)
IEEE Information Theory Society Newsletter, vol. 62, no. 8, Dec 2012

— http://iest2.ie.cuhk.edu.hk/“whyeung/entropy/slides.pdf
(slides)

— http://iest2.ie.cuhk.edu.hk/ “whyeung/entropy/video.mp4 (video)



