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J =min IIX = XA I, +¥ 44T = CIIZ + Allc]],

adJ 1
— = XTXAU — XTXU + 4y(4AT —C)A =0 U:uy; =
3 ¥ ) = 2l — Xl
@
4 u X ' Xa; —u XTx; + 4y(M — C)a; =0
For each i compute: H ' H ' '
Uji M = AAT
. a; = w;[u XX +4y(M — O] X x;

For each i compute: \_ )

a; = A[ ) l]

(update M) e ~
update M M=AATA wiX'Xa; —uX"x; + 4ym; — 4yCa; = 0
SOl a; = [ugX"X — 4yCl ™ [uy X x; — 4ym]
miny|[AA" — C|I% + Allcll; -

Cc

¢ y




rginVIIAAT — Cll + Allelly
,C

W FR(11.12), ATEHH 2 = 2 — 1V (xr), BEKE

Zj.1 = argmin —)I,.’L —z|5+ All|); - (11.13)
T &
&2t Fm x 5 i M &, B (11.13)#% 0 BETF I E H, P AFE o'

(i # 7) XFERIL B 2 & BEAEW, T2 (11.13)F A #

:i — /\ /L.
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ML <2
12'| < A/L;
2+ ML, 2*<-\L,
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1. Fix the others and update .J by setting .J

argming - ||J][« + 5[ — (Z + Y2 /p)[| -

2. Fix the others and update S by setting S

argming [[S||« + 3[|5 — (L + Y3/u)| |3

3. Fix the others and update Z by setting Z = (I +
)-
1

XTX)" Y XT(X-LX —E)+J+(XTY, -Y3)/u
4. Fix the others and update L by setting L = ((X
XZ-E)XT+S4+WMXT —Yy)/u)(T+XXT)~

5. Fix the others and update E' by setting £ =

argming A/p||El|1 + 05||E — (X — XZ — LX +
Y)/ull%-

6. Update the multipliers by Y1 = Y; + pu(X — X2 —
LX —FE),Ys=Yo+u(Z—-1J), Y3 =Y3+pu(L—-25).
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ﬂ=XTXAU—XTXU+4y(AAT—C)A=O y=0->4=1
J =min [|(X - XA 21 +yIIAAT = ClIZ + Allclly + BTr(A)
J =min [|(X — XA N2 1+v 1 All2,2 J =min [I(X = XA) Iz, +yI1AAT = ClIE + Allclly

y = 20 y = 0.1




J = min [[(X = XA)Tllo1+7IIAAT = CII3 + llclly + BTr(A)

@

For each i compute:
Uij

For each i compute:
a; = A[ ) l]
(update M)

compute :
miny||AA" = ClI% + Allclly
(o

1
2|[x; — Xagll,

U:uii —

d
6_1{1 = XTXAU — XT"XU + 4y(AAT —C)A+ Bl =0

M = AAT

u X" Xa; —uXTx; +4y(M — Q)a; + fI =0

a; = [ugX"™X + 4y(M — O] uyu X x; — BI]

condition = ||4®k+D) — A(")”OO



J =min [[(X = XA)"|l21+yllAA" = ClI7 + Allcll, + BTT(4)

y =01 1=100

B=1 B =10 B =25




J =min [[(X = XA)"l2,1+yIAA" = ClIF + Allclly + BTr(A)

y =20 1= 1000







J =min [|(X = XA)"|l21+YllAA" = ClIz + Allcll, + BTT(4)

miny||AAT — C||%2 + Alic]l4
C

J=min ||X - XADT||, +¥|lal o AAT - c|> + Allclly + BTr(A)

min ay|l4AT - C||i + Allcll4

M = AAT

ul-l-XTXai — ul-l-XTxl- + 4)/(C¥I @ M — C)Cli + ,BI =0

a; = [ugX"X + 4y(al O M — CO)] uyX"x; — BI;]
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132. 754615871

250. 022028446

246. 974418147

67. 1678533437
3895. 17266484

2.60201592225e+13
3. 38989496042e+15

6. 27534517879e+15

3. 40474522527e+15

5.69296228877e+14
7.08299711849e+13
5. 61912608559e+13
1.10123962491e+14
1. 2769774467e+14
1. 20850866227e+14
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0 298. 306167738
1 249. 396290217
2 63. 20615886152
3 28. 0690339225
4 13. 4056337035
5 8.03934969875
6 7.16633535709
7 8.01880042924
8 10. 5997939241
9 9.68991452295
10 11. 3607668235
11 10. 3851267168
12 8. 32750860286
13 9.57717915154
14 17. 3764564148

CO -] O U1 = o N~ O
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91. 6665835061

. 18943673032

. 71088645991

. 63700719974

. 806797026423

. 0676192167

. 410936619691

. 164639672102

. 0958034126188

. 0370229018337

. 0146193499335

. 00710008556323
. 0030408995484
.00141397072025
.000642247208244
.000282608451969
.000136134408896
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13433723171e—05
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J=min (X - XA)||, +vllar o 44T - |, + Alcll, + BTT(4)

y=05 A=100 g =0

a =100 a = 1000







J=min [|(X - XA, +vllat 44T - c||> + Allclly + BTr(A)
y =05 A=100 a = 100

B =20 p =100




J=min [|(x - XA, +v]lar 44T - c||% + Allclly + BTr(A)

a =100

y=201=1008 =4 y=201=1000=4 y=051=100(100008=0 y=051=108=0




J=min [|(X - XA, +val o AAT - cll; + Allclly + BTr(4)

y=05 A=100 a =100 g =0

® jjcal
0.5 - random
o ted
0.4 1
it
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J=min [|(x - XA)T||, +vllat 44T - ¢\’ + Allelly + BTT(A)

y =05 1=100 a = 100 B = 4

® jjcal

0.5 1 random
e ted

0.4 A

i
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0.2 1
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=il




%1\) (\\\‘MH""’/'// _r.

N
%, 1952 N

of ‘B AU BR T RO AR B ZET

selected

CalailA) select

argmax score; = {||a;||l; — 4 * mean{a;, a})}
i

0.3

0.25

compute
score; = {|la;l|l; — pu * mean(a;, a})}

10.2

10.15

01

0.05

0

(b) Learned matrix A (c) The top 20 rows of A
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® jjcal
random
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2
J=min ||(X - XAT|,  +y|al-AAT —c||, + Allc|l, + BTr(A)
Ac 2,1 F
yaleface 11*15=155 traindata: 77 testdata: 78
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lx — xa)7T||, +vllar © AAT - c||% + Allclly + BTr(A)

y=05 A=100 a =1005 =4

J = min
A,c
0.55 1 .
® jcal
® random
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