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The matrix as a linear operator

Let A be an m x n matrix, the function

Ta:R" = R™ Ta(x) = Ax,

is linear, that is

Ta(ax + by) = aTa(x) + bTa(y)
if x,y € R"and a,b € R.
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Inner products and norms

Assuming x and y are vectors, then we define their inner product by

Xy =Xx1y1 +Xoy2+:+ Xnyn

X1 1
wherex=| : | and y =

Xn Yn
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Orthogonal vectors

Two vectors x and y are said to be orthogonal if x-y = 0 denoted x L y
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Linear combinations of i.i.d. random variables

Suppose Xi,...., X, are i.i.d. random variables and have mean p1,...., fip
and variance o2 then the expected value of Y of the linear combination is

Y = Za,-X,-

and if a1, ...., a, are real constants then the mean is:

Hy = Z aillj

and the variance is:

2= 202
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Covariance between linear combinations of i.i.d random
variables

Suppose Yi,...,Y, are i.id., each with mean x and variance 2 and
Y1

a,b € R". Writing Y = |, consider the linear combination a'Y
Yn

and b'Y.

Gunnar Stefansson (editor) with contribuSome notes on matrices and linear opera March 7, 2022 6/8



Some notes on matrices and linear operators

Random vectors

Y =(Y1,...,Y,) is a random vector if Y7,..., Y, are random variables.
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Transforming random vectors

Suppose

Yn
is a random vector with EY = p and VY = X where the variance-
covariance matrix

Y =2
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