Matrix Matlab

m Mean, Variance, Covariance
u=E[X]
o? =var[X] = E[ (X-E[X])?]
X = [X11 X12 X133 X21 X22 X233 X31 X32 X33]
X112 X1z X3
X = {le X2 Xo3 ]

X31 X32 Xa3

1 n
m = mean (x) = — D% [Xi1 Xz« Xin]
=1

X11 + X21 + X31 X12 + X22 + X32  X13 + X23 + X33 ]
3 3 3

l 3
mean (X) = 3 Z [Xi1 Xi2 Xiz] = [
i-1

m var(X,1) = mean(v."2)
v = X -o0nes (3, 1) *mean (X)

var (X, 1) = mean (v.”"2)

V"%V

m cov (X) = ——
n-1
[n, p] =size (X)

v = X -o0nes (3, 1) *mean (X)

VT xV

cov (X) = I
n-

var (X) =diag (cov (X)) "

Matrix Mathematica

X={-1,4,-9,-0,3,3,9, -2,5, 5};

Total [X]
Mean[X] = —8M8M ¥ ——
Length[X]

Total [ (X-M X1)2

Variance[X] = otall( cantxi)’l

Length[X] -1

StandardDeviation[X] = Sqrt[Variance[X]]



m Mean

-1 4 -9
X={O -3 3];
9 -2 5

Mean [X]

w| o

Wk Wk

m Covariance

V= (X-{Mean[X], Mean[X], Mean[X]})

VT.V
Length[X] -1

91 _29 8
3 K] K]
29 43 83
] 3 3
8 .83 172
3 K] 3

m Covariance to Variance : var(x)

V= (X-{Mean[X], Mean[X], Mean[X]})

\7AY

Total | —mmM————
[Length[X]-l

* ldentityMatrix[3] |

Variance[X]

91 43 172
(533

Length[X]

Mean[ (X - {Mean[X], Mean[X], Mean[X]})Z]*-Egﬁazﬁfiftjf

m Variance : var(x,1)
Mean[ (X - {Mean[X], Mean[X], Mean[X]})?]

{20.22,9.55,38.22}
m |[dentityMatrix[3]

m DiagonalMatrix[{a,b,c,d}]

X[[1]11]



{-1,4,-9}

X[IALL, 171

{-1,0,9}

m Inverse, Determinant, Trace, Transpose

Inverse[(a b)]=[—bcd+ad _—bcb+ad
c d _ C a
-bc+ad -bc+ad
Det[(i1 Z)]:—bc+ad
TG g)]-axd
o]
(2 d)Tz(Z g)
b l(a C)
Mean[(i d)] = (_z_ (b:d)]

1 . 2
Variance[(i 3)]:[2 (a-c ]

3 (b-d)?
1 2 1
) ab 5 (a-c) 7 (a-¢) (b-d)
Covarlance[(C d)] = [% (a-c) (b-d) % (b-d)?

= How to Covariance

ab)

x=(c d

Covariance[X_] :=

{ V= (X-{Mean[X], Mean[X]1}) ;
LAY, i ; .
= W // Simplify // MatrixForm
}II111;

eigenvalue & eigenvector

eigenvalue : A
eigenvector : V,

AV; = AV,
A=V, AVt

(A-2AEye) V, =0
Det[A-AEye] =0




m 2x2 Matrix

a-A b

Det[(c d-a

)] =(a-A) (d-2) -bc=2%2-(a+d) 1+ (ad-bc)
Solve[Det[A - AEye] =0, AJ[[111[[111[[2]]

1 A/ 2
A:E (a+d¢ 4bc+ (a-d) )

Tr[A] =a+d
Det[A] =ad-bc

Det[A - AEye] = A% - Tr[A] A + Det[A]

)L:%((a+d):\/(a+d)2—4(ad—bc))

1
== (Tr[A] 1'\/Tr[A]2 - 4Det[A] )

= Matlab
[V, D] = eig (A)

A=VxD=xinv (V)

Similarity Transformation Diagonalizable
AVy =21 Vi, vy AV = 20 Vi
C=[V1, ., Val

(1xn) Vector

AC:A[Vl, ey Vn] = [Avl, ey AVn] = [Alvls ey )Ln Vn]

A - O A - O
=[Vi, .., Vnl | § = ]=C o ]
0 - XAy 0 - A
A .- O
CrtAC=|: =~
0 - Xy

ifC isorthogonal (&)
thenct=C"

ll)

S=(1 0




Sl = Inverse[S] = (g }1)

-1 4
03)

|

3 0

-1 _ _
S AS = Inverse[S].A.S = (O —1)




