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·For general matrices, non-symmetric, rectangular:

# (Singulomposition- SVDD
A man matrix Acan be expressed as

A=rixiVi (A)
i
=1

where r-rank (A) and:

5, 252.so" singular values":

un,.Me" are orthonormal "left-singular vectors"

V.,nt" are orthonormal "right-singular
vectors"

· Relation between singular valuesrectors - eigenvales/rectors?

AA=[univit(Erit) =esmini-rinimtU

T

Similarly, ATA =8ViVi ·Li,
=4es

&(A)=AAi) =NAS.

Ki(A)=eigenectors ofAAT;vi(A) =eigenectors of
ATA

T

A = U ·E. v
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(6) Geometric form: ⑱
(C) otionform:
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=max atAy=max RAzelz, V, =argreax...
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x +V1
unit

I 2 max IAsl2, Vy=aymay...
3

x 2 V, V23
~mit ~

-

8
=min HAx12 Un = Gynin...

n x unt

-2-



More general optimizationform:

Atheorem I symmetric nxn A, UK:

Jn(A)=max min sAx=min max xTAx

dimExeE dimF=Urk+ xt F

unit unit

Moreover, the optimal EF are spanned by eigenvector of A:
E=spaulus ..., n3, F=span [up...., un

the optimal i is theeigenector UK

· Apply MMT for ATA-get a MMTfor singularvalues,vectors:

%(A) =max min HAxelz=min max IAsI 2
dimE=k CEE dimF=n-k+1 x+F

unit unit

XNORMS

A: men matrix

f Feies(aha. Kilbert-Schmidt) nosm:

HAVEE A

- Euclidean norm on RMx

(A, B =Ai Bi
=(ATB). (A)

=(A,A) =HAVE

↳inariances-IIAis*:
TUAl==JUA, UA)N(ATA) =tr(ATA) = (A,A) =HAE)
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