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h(X) = = [ f(@)log f(a)da = ~Elog f(X)

Remarks

1. Differential entropy is not a measure of the average amount of information
contained in a continuous r.v.

2. A continuous random variable generally contains an infinite amount of
information.
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e Note that H(XA) — 0o as A — 0.
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Theorem 10.14 (Translation)

h(X +c¢) = h(X).
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h(aX) = h(X) + log|al.

Remarks on Scaling The differential entropy is
e increased by log|al if |a| > 1
e decreased by —log |a| if |a| < 1
e unchanged if a = —1

e related to the “spread” of the pdf
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Theorem 10.14 (Translation)

Proof

h(X 4+ ¢) = h(X).

1.Let Y = X + c.

2. Then

and

fv(y) = fx(y —c)

Syz{a:+c:w€SX}.

3. Letting * = y — ¢, we have

h(X)

- fx (z)log fx (z)dx
Sx

—/ fx(y —c)log fx(y — c)dy
Sy

—/ fy (y)log fy (y)dy
Sy

h(Y)
h(X + ¢).

Theorem 10.15 (Scaling) For a # 0,

h(aX) = h(X) + log |a].

Proof
1. Let Y = aX.
2. Then

Fy () = — fx (3)

a | a

and
Syz{am:wesx}.

3. Letting « = g, we have
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4. Hence,

h(aX) = h(X) + log |a].



