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T2 , ,
J(h) = 53:% —h'Dx + 5hTDTDh.

8.2 AHMENIBEIEHES:

Jeit AR RS BOCRA :

[me —2'Dh—h'DTz + hTDTDh} .
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=12k ZEBHE—E, [EEE
VJ(h)=D"Dh—D"x.

HH T
VJ(h) = D" (Dh — ).
IXEEA
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8.3 IERLJTE S i
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VJ(R*) =0
(AW
D'Dh*— D"z =0.
BRI :
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Ih* = (D"D)'D"z,
=(D'D)'D"x.
EPE 8.1 (WFIRkER/NZ3-MR). # D € R™* i#FIFk, Bl rank(D) = &k, W DTD wlif,
/N 3fe Al
min [}z — DA}
A ME—
h*=(D'D)'D"z.
R, MERAEZFRR ue R, A
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K9 D 5L, FiPA Du=0 REZFHE u=0, B u#0KN, Du0, T2
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Bt DTD I, TS, EARBAUR ~ B, BRI — 2R
. SRR BEEEITEN A, R ER 0
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FATE K
h* = argmin ||z — Dh||;
hER?
i34
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A
1-hy+0-hy hy
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RERN
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SEHIREN
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N
o1 2|
T
p1 |t
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HITHE D
111
D'z = ]
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014124202
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3 5| |ha] |6
ESA N WL R
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2 A A —
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2h2:1,
1
h2:§.
RIEE—:
3hy +3 L 5
1 2_ )
3
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7
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[AlkE
7/6
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7/6 7/6 7/6
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REN
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BN FIEEE b, fER
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RERIE v Ktk Dh* 2« 7£ D B5| =238 L.
il 9.1 FREIER). & b B/ 3k, NkE
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RN
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UERH. B RN
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D'z — D"Dh* =0.
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9.2 % DTD AFnufint

GUER D WUBILRIERSS, W DTD AR, /N —SEf T aEAME—, fil+:

S

é\
h
B — 1
ho
i
hi + 2h
Dh — 1+ 2he
0
HER Dh =2z, FFE
h1+2h2:1

XA T 2, Bl

1
h2202>h1:1, h2:§:>h1:0, ho=1= h; = —1.

1-2t
s

ES)nz el

#RRELLIRE N,

9.3 Moore-Penrose {hifi
EX 9.1 (Dhifg). YD RMAME—R, ik L2 JeEis/ AR Mg

ht = argmin{||h|, : h € argmin ||z — Dz|3}.

ER G 1
ht =Dz,
Hrr D J& Moore-Penrose {hi¥f,
HER S
DR ar AR VI, R D=UusvT, N
Dt =VvZtuUT,

Hrp o+ UEFar R E R, HEEERIN, XM 2B # LASSO YL
ZATEE, (ENEEREEIER EE,
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HAEMMEZILR, RNIHEMHN,
£ x ~ Dh H, WHR b Fg, FR o AREDBSIREBEELL. Flan
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2
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~1
L O -
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= 2dy — d,.

HIEHZEINRAE dy M dyo

10.2 Lo FEifiik

AR R G AR DU /R
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FmEr, FEfE
m k 2
Hx—DMEZE:QW—EZ@ﬂJ

&/ ho

10.3 {4 Lo HE

R h e RY, HEZ AW s MEFILR, B2 ZIuEREMLEAE R DEHEER, ERERS
af r NMIERTECN

#lan k=100, s=3, M|
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—~\r) \0 1 2 3
100-99 100 - 99 - 98

2 * 3-2-1
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IXGEURERAE, MEREEMIE ERRBORE,

=1+ 100 +

10.4  [E SRR IR /D 3
R & ik
SC{1,2,... k},
FRER
hj=0 (j¢5).
id Dg NEU D 258 S M MASEINFRERE, hs XN RE MR- K
min ||z — Dshs|;-
i DEDg Al
hiy = (DgDs) *Dix.
e L0 REEN T S EERXME, BHRIRE,
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LO AR RS MA S IR S Bl SRR a2 RN —5k; Wi
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11.1 HFigmyh R OE

h* = argmin ||z — Dh||} .
h

EHRRD Dh Mo BERL, TARD B 2GR, BEMR. ZOEE.

11.2  (ENHERE A
EX 11.1 (IENR). IENBERIS TR ZIMIAR SERYIETT
h* = arg min (Wéi’%% + A E%E@ﬁ) .
h

AR
h* = argmin (JJz — Dhl; + AR(h)) ,

Hrf R(h) BIEMTE, X > 0 #EHIETEE,

11.3 Ridge: L2 IFN{L

Ridge regression {4
R(h) = ||h]; -
FIT A B bR B2 . \
Tussel) = 5l = DRI+ 5 1113

SRS

l\.')lr—l

m k 2 k
A
rldge Z (xz - E dz]h]> + § E h?

i=1 j=1 j=1

REBE, 25— DihE C L Fid

1
Vi llz = Dh|=D"Dh—D"x.
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BT
Ae A 2 )
5 Il = Sk + - 4 h).
a 2
a—hjihj — )\h]
Pt CAREARRRE
V Juage(h) = D' Dh — D" x + Ah.

D'Dh—D x4+ \h=0,
D'Dh+ M h= D"z,
(D'D 4+ X)h=D"z.

& DTD+ M AJE
h*=(D'D+X)'D'z.

11.4 LASSO: L1 Fhljfk
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R() = Al
B ET Ry
Tuol) = 5 2 = DA+ Al
TERREITHN .
Jrasso() = %Z ( Zdwh ) +>\Z |h;| .

XHEE IR EEL, B UmE b H’\J?EXMEE@/J\ BT 4a0EAE 0 MARA, X
N ERSE SR BRI E,

11.5 )\ BFIYEH
M\ =0 K, LASSO B N Efmz/N —FE:
J(h) = 5 llz — DA,

S NRKRK, BHAessZES |||, =EETik » EE%E, EE2%,
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A AR RGN DN LS AHERTREA BT, A RINFREERTRE RIS, SEPR
2 F R A2 SR UE B TIE BRI £ N,
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12.1 MES
EX 12.1 (HER). £E C B, WEMER u,v e C FHER t € [0,1], #E
tu+ (1 -t e,
B0 E, MESHTEEWAELEEES

12.2  "EAEL

EX 12.2 (MR, KL f: C — R BMAMRE, WRMNEBE w,veCfMtel01], B
fltu+ (1 =t)v) <tf(u)+ (1 —=1)f(v).
Bl 12.1. f(h) = B? 2R BATRIE—4EE N, B u,v e R, t€[0,1]:

tu+ (1 —t)v=v+t(u—v).

ot
(tu+ (1 — t)v)? < tu? + (1 — )2
AR

tu? + (1 — t)o® — (tu+ (1 — t)v)?
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=t(1 — t)u? — 2t(1 — t)uw + (1 — t)o?
=t(1 —t)(u® — 2uv + v?)
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0.

v

FITEA h? 2 R

S 12.1 (LB M), 2R f AT g #ORNEEEL, H oo, 6 >0, HRA
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40



MEERELE] LASSO FHo= W FEESRIESR

UER. AMER w0 M1t € (0,1], H f, g FINER
fltu+ (1 =t)v) <tf(u)+ (1 —1)f(v),
g(tu + (1 —t)v) < tg(u) + (1 —t)g(v).
M AR DAL o, 5 JEHHIN:
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FrBA F ('Y, O

12.3  H/DFEM L1 #2 M

BN 3TN .
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O, EONVERIRKEL, Hessian N
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EE u,
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A DT D $1EE,
L1 Ti

k
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j=1
R, FEEXHERESY, JESBCRAIY, FE LASSO BfR

1
F(h) =5z - Dh|5 + AllAll,

12.4 #AOMEAS S FEE

240 0 {E PR
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fy) > fla)+g"(y—x).
e FREEHARBIERIEN 0f (v),
1B 12.2 (4aXHE R FREE).
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{-1}, h<O.
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RN -1, FiAFRER (-1,
B h=0K, BXqgHENIE vy,
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1
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1>g.
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BARE N
{1},  h; >0,
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52
1
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j=1

BRI
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AR RRFEH AN RS TER, 7FEEE SRR B IR UER S KXo
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Il < c /
hy K

13.1: 4 L1 BR2ETE, L2 BRE2E. L1 RRMAAT8bnk b, RILERS 448
PN FHIE,

45
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LASSO Hy5e%4E S

14.1 [REER

28—k X
m}tinq(h)zi(h—z)2+)\|h|, A > 0.

XA ABUZE LASSO RIRZLEIAR, BERIFEICH
h* = S)\(Z).

BN ERAER, TRn =AMEHES,
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W A >0, W

Ih| = h.
E AR BRI 22 ik
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LRENZE:
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14.3 EBHR - B h<0
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1
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SEHNE:
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T2
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0=—z4 Au.
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15.3 1ERFINE
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h; = Sa(z;) = SA\((D "))

o1



MEERELE] LASSO BHHE RREE: ERR TR LASSO

ELSS 7w
h* = S)\(DTI‘)

R

IERRE T2 LASSO H/DEEE S H B NIEK., —& D™D # I B, &1 LFriE
B, FREEREXN DTx fi—IX soft-thresholding 15 2INE HfE,

52



HTNE b RRRA: B AR
LASSO

16.1 JEAH

AR FREERRAE T — PN R by, HHMEEENEE, LASSO BARIAKE G
B, (HER N AEARAY TR R] PAA soft-thresholding fi#

16.2 77EE MR
LASSO HbrHN

k
1
F(h) =5 lle = Dhlly + 3 |h.
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N LASSO 2
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