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Information Theory Deﬁmtlons

tion: The Entropy of a random variable X

tion: The entropy of two random variables X and Y.
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Theorem 2 Forl any two random variables X and Y we always have
H(X|Y) < H(X) (1)
and equality holds if and only if X and Y are independent.
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Basic Identities and Inequalities

H(Y)+ H(X|Y)
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Theorem 3 For any two random variables X and Y we have
HX)Y)< H(X)+H(Y)
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Proof. Combiting the equality given by Theorem 1 with the inequality of Theorem 2 we get
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as desired. Sineg we have used Theorem 2 we see that equality can only hold true if X and Y oare
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