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4.1

Real-Valued Gaussian Random Variables

A real-valued random variable X is said to be Normal or Gaussian with mean L and

variance o? if its pdf is
1 2 2
- —(z—p)?/20
z) = e
fx() V2o

for z € R.
This fact is often noted by X ~ N (u, 02).
Note that if X ~ N (u,0?), then

X = ~ N(0,1).
o

For such rvs all finite order moments exist. In fact, if X ~ A(0,1), then

E{X*} = 1.3.5...(2k—1)
E{X*7} = 0

fork=1,23, ...



4.2 Real-Valued Gaussian Random Vectors
1. A real vector valued random variable of dimension n

X=[X X - X, |

is said to be multivariate normal if its joint pdf? is of the form:

1
(2m)"/2(det

Fx(@) = e {5 = "o - )

for x € R".
2. A shorthand notation is X ~ N (u, ).
3. If X ~ N (u,X) then can be shown:
(a) Mean vector: E{X} = p.
(b) Covariance matrix: E{(X — p)(X — p)T} = 5.
(c) Correlation matrix: R = E{X X”} = % + pp”.

“Here we assume the matrix 3 is non-singular. Gaussian random vectors can be defined even when the
matrix is singular, as we will discuss later.
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