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T/ Supplementary problems·--

If X , maximizes Q() = *As (subject to1IXI1
Then X ,

also maximizes Q() ?

Proof
-

-A (- x1) = ( x)+ A (-x)
=

- x A(- xi)

= (12 xTAX ,

=
ElQ(

= Q(XI )

*
,
and -X1 both evaluate ↓ the same output.

difed,
If Q(xi) = 5 is the max value

of Q(X) w/1IXIE1.

then Q(3x1) = 15 is the max value

of Q(X) </ (IX/l=3 ?

Prof QBX (3x A (3x1) = 3X A - 3X,
= 33 XTAX ,

D- 9 Q(X)= 9 *5 = 45



Steps to compute SVD of A:
*compute A^TA
*find eigenvalues of A^TA call them σ_i^2
*find orthonormal eigenvectors of A^TA call them v_i
*Compute u_i=1/σ_i  Av_i
A=UΣV^T

U=[u1 u2 … um] V=[v1 v2 … vn] both orthogonal matrices
And Σ  is a diagonal matrix with diagonal entries σ_i
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Steps to compute SVD of A:
*compute A^TA
*find eigenvalues of A^TA call them σ_i^2
*find orthonormal eigenvectors of A^TA call them v_i
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8 AA = 13 8/103)= (2)
② p(b) = det(ATA->I)

=17- 86 + 81

④ 1
= 81 ATA-81I

= (b- 81)(d - 1) = 0
= 1-822

~

( ! =) x= s(37 ③ (1= 81 5
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dz=152= 1 .
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RIGHT singular veltol == (3to
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U= Avi

= /30 (3ro= IT= (0-3
mxn

Mxm Myn UXnUz= Ava A = ITINT
= + (301(=y=( (c.f - A= PDPT)??



0 AA = 13 % 17 (808) = 1008)
② p(b) = det (ATA - (1) = J=

20 6 + 36 = (6- 18) (6-2) =0

not
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notto
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③ di =
KEE z = 130

④ ATA-JiI (i= 1
,2)

18 %) - (8 is] = [08) - 106) stil
=/

V,= ( S=normalized
· plV2= (7 - has to be orthogonal do ua U = 1 ↑
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⑤ U= Ar, ( ) i (( = (8) e needa in

+
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=Nul((68 ill
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VJ right singular Vector of A W/ Singular cale 5,

meansvj elector of AA /eigenvale ToFi
VjoVj

① (Avil(Avil = (Avil Avi = viatan)= I; ) = , 2
so =i

↳AVA VATAR= JVJOUR = O

Tortosad sur i

Symmetric .

③
IAvil= (Aus) (Avi) = vi Avi= Ata uj = Jj joi=llp

So Avill=j =TJ What are singular value?

IfThe eigenvales of

Ine
samesizeaa diagona.
↓

A= IT IIT #ofnonzero singleaequalt

+ t
the rank of A .

both orthogonal matrices

(square & or thonormal cols)
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A = (3-31f
A = (303) = ↳
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clc
RGB=imread('buzz.jpg');
gray=rgb2gray(RGB);
A=im2double(gray);
[U,S,V]=svd(A);
 sz=size(A)
 rank(A)
 Approx=zeros(sz);
 r=2
 for i=1:r
     u=U(:,i);
     s=S(i,i);
     v=V(:,i);
     Approx=Approx+s*u*v';
 end
 Approx;
% subplot(1,2,1),imshow(A),title('original');
 subplot(1,2,2),imshow(Approx),title(['low rank r=',num2str(r)]);
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