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The “normal distribution” or “Gaussian distribution” or Gaussian probability density function is
defined by

N(x; 1L, 6) = g W20 (8.1)

1
(27'[62)”2

This density function, which is symmetrical about the line x = p, has the familiar bell shape shown
in Figure 8.1. The two parameters, . and 62, each have special significance; W is the mean and 62 the
variance of the distribution. All probability density functions must be normalized to unity, and it is
shown in most textbooks on advanced calculus that

|" Nesp opde =1 (8.2)
The expectation of x, E(x), is equal to the mean; that is,
E() = [" xNip o)dx =p. (8.3)
The expectation of (x — u)?, E(x — 1), is equal to the variance; that is,

E(x—p)? = Jl(x— W2N(; 1, o)dx = 62 (8.4)



"The differential eﬁtrc_)py of the normal distribution can be found without difficulty. From the
definition of differential entropy given in Chapter 7, and using Equation (8.1),

H = 7J°° (21101)*% e—(x—u)z.ch ln[(ZRGZ -5 e—(-t—!-l)z.Qﬁ: ]dx

H= % In(2n02)r° (27G2)"7 e G207 gy

ol [ erot) (- et dy

Introducing Equations (8.2) and (8.4),

_ 1 2y, 1
H= 5 In(2nc-) + >
Writing 1 as (4 Ine),
H= %1]1(211:3(52), (8.5)
iahbhinlsl
H(z)>0 o
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H(x,y)=H(z)+ H(y)
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