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Abstract

With the advent of the big data era, many research fields involve solving optimization problems,
among which the solution of the Lasso problem has been widely studied by scholars. Scholars have
developed numerous algorithms for solving the Lasso problem. As the application scenarios vary
and the data requirements differ, the generalized Lasso problem with constraints has gradually at-
tracted attention. This paper combines existing fast proximal point algorithms with a semi-smooth
Newton algorithm to solve a class of generalized Lasso problems with linear equality constraints.
The convergence of the algorithm is proved under certain assumptions. Finally, the efficiency of
the algorithm is verified through numerical experiments.

SCEGIH: RIAIE. AESERLT 3 Lasso S INSIART L], 18% SHHI°, 2024, 14(3): 694-706.
DOI: 10.12677/0rf.2024.143306


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2024.143306
https://doi.org/10.12677/orf.2024.143306
https://www.hanspub.org/

RUAH

Keywords

Lasso Problem, Proximal Point Algorithm, Semi-Smooth Newton Algorithm

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

TRLR Lasso [ EVGURA & Z KN T 5. XALRBERE T8 2 AW, JoH
FEAERE R A R A E B2 U Bildn: SCHR[L]Hh =5 18 B T ALK Lasso [/, 41F:

il

1
min—| Ax—y[ + 2,

sty % =0,

oo || RMRTER | R LR, xR MR, AcR™, yeR", 1eR¥NAEE. 16tk
SHLFRCECHE I RS, B M o SR L M o 5 BRI R O 240

LR R, 20 R 3% thILAE V2 R RO T, BIIHR S . A . R
B W ERCEMEAHTR, SR R AR, P B EARI2] (3] Bk, BRI
RRI R0 A T MR M. O T RR AR R S0 B T RO ST, S5 R A
L Y Lasso 711

M

mxin%"Ax - y||2 +h(x) ?
st. A(x)=h,

Hrp AR TR h(x) = A|X], > ||| T ERRTEHL |||, #7550 xeR" A% E AeR™, yeR™, 1R

YRt ARFH AR > RS BRLHENSS; MEbeR®,

AR, VF 258 P X R R Re R S5 R, 5L T RIFIGRE SRR AL (). i, Lin SEAT
2014 FAE[A] AR T —Fis i JE IR AR T BRI BRI H 7 iEfR VLT R R 1fT Altenbuchinge %5 AT+ 2017
SELEBI PR T T AR B R LB AL bR B B SRRS . XTE A MR A, Li [6]55 NP2 T —Fh s 48
TR SR IR A AR I ARE TR , JE  o  Ji EER ( 2  T AR R v R e MR A T AT A B BT
S E S eI}

Ah, HEBARERME I, 2016 4F Gaines 25 ATE[71H 04T 7 —Fh3E T IR J5 32 /0
ADMM 5%, 2020 4F Deng &5 NAE[8]H 2t 1 —Ffr=f 0l ARk | i B H J59%,  SCHR[7] [9] [10]7 %
i1 AR

T UL SREI R A ASCH H AR R AR s G A UEE e B TR i St 25 (40K Lasso
I R(2), I Ik B S AIE S BE SR AR 1% 2 2 50 R Lasso AL AT R MERE

2. EPENH

AR IR B AU R — SRR E V. fEZ R IERIR A h T DUR R S &, IXEefa g it
P AT T L AT i S BRI W SR ) S

DOI: 10.12677/0rf.2024.143306 695 18 %5 S 2


https://doi.org/10.12677/orf.2024.143306
http://creativecommons.org/licenses/by/4.0/

RIAYH

T, A HARIEMU I E X, IR T AR RURREE A B OCE AR .
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%€ 3 2 ([11] Definition 6.52) (Moreau envelope)%; i i 2 1M G ¥ h: R » RU{+oo} HZ%t>0, N
BR%L h (1) Moreau .45 4 :
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PPA i) i (3) R A5 I L (4) R H 0 4% [ R (7) & XA TRIBR 1), LA i) 5 (4) (98 x, z ] LA EH 0 A AR
&8 R BRI, Wit i R SR SRR e R (7) AR 1 S8, ARt — 2D 2 M R BT SR AR A8 1] 7L (7)
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BARRCR . FEANTI, R A G AR IR SR A T ) (13)
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AR (E.8), B
Oy (6.4)(d) =0y (4.4)(d),
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H" _ tAUAT + A§1
tAUA"

Hdru edprox,,y, (%(6.6,)), W Hedy
B, AR d = (g, d ) AT RLERSRARIEL A =

mina<VW(uk),c§>+%<d,ﬁk&> (23)

2], Heuk :(gik,gzk) , HY A1 E(13) 9 F AR BBy 76 25 uk AR L Hessian 4% .
FRIE H bR BBV R DA SR B S, B 1) UG AL SR At R A R

H*d ==V (u*). (24)
T 0% (u) ISR RRA RS2 1, (SR R A1 Xk, B
H=H" +v¥id, (25)
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Input: £>0,0¢€(0,1),7<(0,1):
Given: (&,&)eR"xR’;
Compute d? and d; from (23)
for k=0,1,--- do

1

2

3

4

5 if max{nk,gapk}SS then
6  return & and &F;

7 end;

8 Compute df and df by solving (23);

9 Set a=1;

10 while y(& +atd},& +a"dl ) -y (&8 )>aor* do

11 Set a=1a;

12 end

13 Set o' =a and &'=g& +atdf and &7 =& +atdl

14 end

R, AR T HIER LR S5[181354, F A gap AR I 1a) REURUGT A5 ) & () [|] B, DA
B0 5 B AR s B AR 2 A 228, R
| probj — dobj|
1+ probj| + |dobj|’

gap

Hrb probj £ dobj 73 i 27 Ji vl & H Ao eR ZE A A 1] 758 H by R £

" max{nk,gapk} <ehf, Fik&il, He>0NAEIRE, NN L KKT R%, gap N
AU AR . DR, ARSI 2 A T SRR 1R RL(23) R Bk
4.5. JRTBHFME RS S

AN T A URRE RS, TR, Wu=(8.5) -

EX 4 BV £FRE Lipschitz #8:1, WIS Jacobian f77E. HUE u sSAEE M X Jacobian
MR, 0(Vy(uF)), % H, TS, A%

uk*l:uk—l-]k’le//(uk). (28)

M58 2 WU Vy LER AR A u” RS2 6H RITTA Jacobian AR AR Y.

BB 2 WG 2 BOL, MAEER B C > 0, k> O FI— AR N (U™, ) BEAX TAER U e N (U6, )
FIH, eo(Vy (u')), FgRHAT:

1) U R

2) A ARSI R <c;

3) MBI T Vi (u) FEABIEN (U, 6 ) BT, MR Ju—u"| < x|V ()] -

T B T RN AR R A vl sl

FEA WV (&,&) BA IR H u BRI (L) R R . 54 (28) & BE SLin, AT
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TE—ANIEN (U €)M TR R KA U e N (Ue), FEAU(8) AR . WISV (u) 3

MR, 1EAR(28) 2 RIS .
ERA: WRIESIHE 2, B8R R E L. L.

o - = - v (o) -]
=R (v )= v (u) Ay -v)

—ofJu-u'f),

Horh e — A5 S ORIE T LI

5. B{EIE

AN I I A7 P SR8 R A ST A FH PR A ORI A 6 2R W R (12 PPA_DSN) B SR fif &
2L X Lasso o) @K SE bR R . 515K A MatlabR2017a 4 f S2BL,  HLAT AT S236: 457 AMD Ryzen 7
6800HS Creator Edition 3.20 GHz, 16.0 GB NI/ NEILA RN FigfT. [RIF, 2% RSk £ 4RI ph i sk
(ic A PPA_DG)FIAZ & J7 M3 71 502:(12 8 ADMM_GLP)E Axt b8k, Hik PPA_DSN FT S50 7
e BELPAERE A TRIEE: mxon s LI y FORUAE: m 4k FoRIEARIR] 600 FP; S KiR % e=1x107° .

XFRTA R, B NEAE %R, &R

1) B g (U4 ) <e

2) 15 B RIEAREL maxit = 200,

DIHEAT SEB A 5% PPA_DSN SR 25N 3 Lasso [ @15, B e B & %Rl X
Lasso [F B FRIREAKCE m, RFAERCR A n, BOHAEERE A IEEAS 0 B A BIBENLAERG By = AX +6 (e
FORBENILE &), ENfkS%1=0.01.

PPA_DSN

PPA_DG

ADMM_GLP

Res

 iter :

iterf : iterg :

Time(s)

iterf

: iterg :

Time(s)

iterf iterg Time(s)

2(

3.62E-07

1.56E-07

2.92E-07

7.80E-07

5

38 : 24 ¢

i

0.015331433

7

0056898333

0064613833

3

0137580967

3

672192767
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Figure 1. In correspondence with the experimental data of three algorithms
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