
LI0: Linear Algebra Review pt.3

Square Matrices

□ Feb 9, 2016

FoD A
Jeff M. Phillips



SquareMutrices MERR
* d

priyor +, =, X (dot product)

내Inverse : division -

scaler α
: α

"

← 文
matrix M- peded αα^ * の 歳王I

( ' !"、_]epo
CWM = I = M ( μ -)

inverse of M
:[ i
: ,

8].cannot always invert
1. Square .EM invertable if 2 .

full rank. =rant (M) = d
.



Einenuadces
o $re matrixIM Ez

aad

Mv = x v

↑
eigen valueeigenvector

λ EIRveRR
&

UUll - 1

5vX)
,

(ve
,

(2), ...
(r

, illy w = renk (M)



real .

Prsitice Petinita

Meizaxdst.
d eisenvectrosd oloes

each X : ER
,

Xi > o

row a: E
& I date point.Dota Matrix A -Ruxd

n > d
,

rank (A) =d

ATA - M EIRdxd ⇒M pd. - (positdefinite)
ー

Positive Semidefinite Matrix ME/R**
(psd)

d eigenval
,
rect

each Niet Xi20 A not full rock

M= A"A



Lutloganality

P @ Eed fr.ortlogonal iff < p , 8) =

0P
= ( 1

. o) q = ( 0
, 1)

F

-
2p , 8>= 180 t 001 = 0 angle Opiy

PE ( T
, D q = 1 - 1

, 1) LP. q> -

MolliMohicskofivollaccos( )< P . E> = NG ) t ( ). ()
ー ( ← 1 ← 0

P二
( 2 、 - 3

, 4
,
1

、 6) 6 = (~1
,
5

,
3

,
7

、
- 2)

Lp. 6 > 一 +⑤+ 紹 +す Q1 -⑫= 0



matrix VEIRUd & columns U
.,

V
...

Vd

set di orthogonal if [Vi,
,

v-) = 0

에 peir Vi
,

h, or tlogonal
.

sathib
; thonormal if [感感=

0
. or Rogonal

2 .
all U

. 1IV;11 = 1 (normalized
matrix V -Mogonal if v[v)i

; -<ω i
,

v >

VTV 二 エ = o unless is
= all column rest sub on the normal . then Wi

,Ve] = 1



~othosanal Matrix V +,Rmxd

o SGoare

o all columns orthogonal
,

normalized

VTV = I

· also all rows orthogonal
,

normalized
↳e outonomal matrix

VTV - Z = VVT
_

orthogonal V define V = UT



View orthogonal matrix as arotation
vector XxIR

&
o the matrox UEIR

NVXIN = x
"

④


