








































































































































































































lecture 11 EE.ggaj.tyygndSymmetricMatrices

EEEepiseiedgidPEEmkkj.at 8222023

inner dot product I EER WE II 4 un 4Mt tv

EEE.EEEEjEEEIEE'idistributivity

Ek clue u.ee
U I 0 1 0

Lengthof a vector
v2 EK length VVIJ kort

Similar in R

µ length VAAT een

length norm of avectorEER 11e VEI
Ze

EI cell klik DIY

unit vector vector of length 1 Forexample f
e 7 HEN VII V5

EEImtu.inueEI.LYEi T.EE








































































































Distance between two vectors

µ Te al

µ distij

µ is
dit

Mence dist G v Ik 411 Ik 111
EE

EE

Two vectors are orthogonal atv if 4 0
perpendicular

v11 114112 114112

9 9 142

1 b 4 1 2 2 4 4 0

b a is perpendicular to b

APÉÉÉTÉ the correlation coefficient in statisticsit is importantformatching featuredetection in signalandimage processing






































































































Recall the Null spareof a matrixA
NMA LEER Az

EEIEN
1
So every ze Nu A is orthogonal to each of the rows of A
ei Cie cmirml.se 9EE toEE.IEhtjIgm.lmte
So every vector in NulCA is orthogonal to everyvector inRowt

Nul A RowAl

Reall inIfITfreevEsRaim pivot vows Edims n

And since Col A RowAT
we als029E NulCAT






































































































W subspaceof R
Wt W perpendicular orthogonal complement of Wall vectors in R that are

orthogonal to W

Row A t Nul A CotA Nul A

Eff Eff a subspace of IR etc 38 Ch6.1

In general dim w dim Wt n

k Ik is an orthogonalset if Ii Vj 0 for all i j
Terms Fünfindependentsaddthis.hogofdmgtaas.fi fof
span Ik En

Proof BookThmy

Fini Eeken orthonormal set if it is an orthogonalset of
vectorsof length

How to test whetherhe en is orthogonal orthonormal

Create A ff In
j

compute

III Y f we

En is orthogonal ATA is diagonal
En is orthonormal ATA is identity matrix

Asquare matrix A is an orthogonalmatrix ATA In A AT
Watch out theterminology an orthogonal matrix hasorthonormalcolumn






































































































Orthogonalbasisfor a subspace WofR it is a basis of W where the
vectors form an orthogonalset

EtEt In be an orthogonalbasisof W

Theazie eitje en

y 1 G Y en du 1 4 1 1 LEEFT
C Y 1

c a

So it s easy to find theweightsnon orthogonal basis solving an SUE

1 7 1
Ja

Jij
1

g I Je III Een
orthogonalFTE FEgoalprojection
of yonto 4 of yonto



Recall from apreviousepisodeA is diagonalitable the sum of the dimensionsof theeigensparesequals n

symmetricmatrix A AT

For an an symmetricmatrixAll eigenvalues are real numbers
Eigenvectorsfromdifferenteigenspaces are orthogonalA is diagonalizableT.ae

Proof DIY

A is called orthogonallydiagonalizable if there is orthogonalmatrix Pand a diagonal matrix D such that AAIPPBET

A is orthogonallydiagonalizable A is symmetric


