
 

HW7 due 3111
51 16 26,28
52 4,618,295.3 2,6 8,10

HW8 due 318
54 20 36,38

Last time

Def Lineartransformation T IR IR is orthogonal if
11THI HIII for all Te IR

Forsuch a TCI AI we say A is anorthgonalmate
Matrix Transpose

Def For an n xm matrix A ai the transposes At of A
is the man matrix given by AT aji

Eg A k at
1

Def An nan matrixA is a symmetric if AT A
6 Skewsymmetric if At A

Eg a A q is symmetric

1 A 3 o is skew symmetric Atf b f b A

Ingeneral for 2 2 114 is she symmetric

The Fort it R ÉPÉE IIIaproduct
Eg if i f
F I 1.3 2.4 1

2 E 13 2.4 1



1 11 1 1
TheAn axn matrix It is orthogonal if andonly if ATA In

AT A

EF X Ii EE t.tt limit
Since uh t orthonormal

The For subspaceV of IR withorthonormal basis Y ten

the matrix P QQ where
a tip

gives orthogonal projection onto V

Eq projection onto v
spang's1

in IR

a E
isgivenby 134144 E s noteThis issymetric

Wht 12 11 111 I Chili cent

ftp E
CiuiteFE

I a A BIT AT BT
b KAT gAT

AB a matrices

12 a scale
c AB BTAT for A nxpmatrix B panmatrix
2 rankAT rankA for all matrices A
e AT A IT for all invertiblematrices A



So for P QQT above P is alwayssymmetric
Pt ORTF ATFQT QQ P

Least Squares

Given data Xi gi
find a polynomial of degree n f
suchthat f Xi is as close
to y aspossible

ft stat tat't tenth

EgFind Leg 2 poly f fitting 15,537,116,58 17,64 18,72

f 1S Cot 1SC 2.254 53

f 1.6 Cot 1.64 t 2.564 58 Will almostsurely be

f I 7 inconsistent but can64
he approximate itoptimally72

The For I EIR and a subspace V of IR projp is theclosest
vector in V to I i.e

1 I projuill AI Ell for all TeVwhereftp.rojvx
I prove


