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Vector:
aj
a= :
an
Matrix:
b11 bim




Special matrices 5

—

» Zero matrix

0 ... 0
O =
0 ... 0
» Identity matrix
1
I=
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» Addition and subtraction:

a1l ... Qim bi1 ... bim
A+tB= : : +

apl --- Qpm b1 ... bum

a1 £b11 ... aim £ bim

[(07°% ] + bnl ce. Apm + bnm
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» Scalar multiplication:

/\&11 e )\alm
AA =
Aapl ... ANanm
» Properties:

> M +AB=\A+B)
> MA + A = (A +p)A
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» Dot product:

b1 n

a'b = (a1 e an) = Za’b’

bn i=1

More generally,

aTSb = i i aibjsij.

i=1 j=1
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» Matrix multiplication: If AB = C, then

c11 ... Clm
C =

Chl -+ Cpm

where
q
Cij = Y _ aigbij.
k=1

» Properties:
> AB # BA in general.
> AI=TA =A.
» AB+C)=AB+ ACand (A+B)C=AC+ BC.
> AB = O does not imply A =0 or B= 0.
> AB = AC does not imply B = C.
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» Transpose of matrix: If AT = B, then
bij = aji.

» Properties:
> (AT)T = A.
> (A+B)T=AT+BT.
> (AB)T =BTAT.
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» Inverse of matrix:
AA'=ATTA=1

» Properties:
> (ABC)'=C'B1A-L
> (AT)"t = (AT
> If A is a square matrix, then (A~1)" = A~".
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Let Y = aX + b, where X is a random variable, while a and b
are constants. Then,
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Let Y = aX + b, where X is a random variable, while a and b
are constants. Then,

EY]=E[aX +b] =adE[X]+b=aux +b.

and
var(Y) = var(aX + b) = a® var(X) = a’o%.

Moreover, oy = |a|ox since oy > 0.
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Let Y = w1 X1 + we X9 = wTX, where X; and X5 are two
random variables. Then,
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Let Y = w1 X1 + weXs = wTX, where X; and X5 are two
random variables. Then,

EY] =E[w1 Xi + waXo] = wiE [X1] + woE [Xa] = wip1 + waps
and

var(Y) = var(w1 X1 + waX32)
= var(wy X1) + var(we X2) + 2 cov(wi X1, wa X3)
= w? var(X1) + w3 var(Xy) 4+ 2wyws cov(X1, X3)

2 2 2
= wy01 + Wy0o + 2w1w2012.
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In matrix form,

BV = (n uz) (2) = win,

and

012 05

V) = (- w) (7578 (o un)

=wIXw.
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Let w = (wy,...,wn)T be a vector of scalar and
X = (X1,...,XnN)T a vector of random variables, where
p=(E[X],...,E[XN])T and

E=E[X-p)X )] =

ON1l -.. ONN

Then,
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Let w = (wy,...,wn)T be a vector of scalar and
X = (X1,...,XnN)T a vector of random variables, where
p=(E[X],...,E[XN])T and

01 O1N
T=E[X-p)X-p)T]= :
ON] ... ONN
Then,
Ew'X] =wTp, var(w'X) = wiZw.
Moreover,

cov(wiX, wlX) = wlZwy = wlXwy.
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