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The matrix as a linear operator

Let A be an m × n matrix, the fun
tion

TA : Rn
→ R

m
,TA(x) = Ax ,

is linear, that is

TA(ax + by) = aTA(x) + bTA(y )

if x , y ∈ R
n
and a, b ∈ R.
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Inner produ
ts and norms

Assuming x and y are ve
tors, then we de�ne their inner produ
t by

x · y = x
1

y
1

+ x
2

y
2

+ · · ·+ xnyn

where x =
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Orthogonal ve
tors

Two ve
tors x and y are said to be orthogonal if x · y = 0 denoted x ⊥ y
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Linear 
ombinations of i.i.d. random variables

Suppose X
1

, ....,Xn are i.i.d. random variables and have mean µ
1

, ...., µn

and varian
e σ
2

then the expe
ted value of Y of the linear 
ombination is

Y =
∑

aiXi

and if a
1

, ...., an are real 
onstants then the mean is:

µY =
∑

aiµi

and the varian
e is:

σ
2 =

∑

a2i σ
2

i
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Covarian
e between linear 
ombinations of i.i.d random

variables

Suppose Y
1

, . . . ,Yn are i.i.d., ea
h with mean µ and varian
e σ
2

and

a, b ∈ R
n
. Writing Y =







Y
1

.

.

.

Yn






, 
onsider the linear 
ombination a′Y

and b′Y .
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Random ve
tors

Y = (Y
1

, . . . ,Yn) is a random ve
tor if Y
1

, . . . ,Yn are random variables.
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Transforming random ve
tors

Suppose

Y =







Y
1

.

.

.

Yn







is a random ve
tor with EY = µ and VY = Σ where the varian
e-


ovarian
e matrix

Σ = σ
2

I
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