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H1 DEFINITION (entropy) Let X be a random variable taking the values x1,...,z, with probabilities
P1,- - -, Pm respectively, with Vi : 0 < p; < 1. Then
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H(X)= H(py,--,pm) = Zpilg(;)-
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H2 0<H(X)<Ig(m). HX)=0if m=1,p, =1. HX)=Ig(m) iff py =... = pn = L.

H3 Ifa=p+...+prand 1 —a=pgr1+ ...+ p, then
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H(X)=H(a,1—- H(—,...,— 1—-a)H .
(X) = H(a,1 = a) +aH(7,...,7) + (1= a)H(77 o 77

H4 (Concavity) Let (p1,...,pm) and (g1, -.,¢n) be two distributions, and 0 < a < 1. Then

H(a(py,---,pm) + (1 —a)(qr, -, qm)) 2 aH(py,...,pm) + (1 —a)H(q1,-- -, qm)-

H5 DEFINITIONS (entropy of a joint distribution, conditional entropy, mutual information) Let X and YV
be a pair of random variables taking the value (z;,y;) for 1 <i <m, 1 < j <n, with Vi,j: 0 < Prob[X =
z;,Y =y;] < 1. Then
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H6 H(X,Y)<HX)+H®Y). HX,Y)=H(X)+ H(Y) iff X and Y are independant.
H7 H(X|Y)=H(X,Y)- H().

H8 H(X|Y) < H(X).



