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Abstract

This paper considers a new algorithm for solving structural convex optimization problems: paral-
lel split ADMM descent algorithm with random step size, which is based on parallel split ADMM
descent algorithm and shrinkage algorithm with improved step size. The new algorithm changes
the step size and updates formula, and expands the step size by using random numbers subject to
independent and identically distributed, which improves the slow convergence result caused by
fixed step size factor in ADMM descent algorithm. Then, under appropriate conditions, it is proved
that the method converges according to probability. Finally, a series of numerical experiments on
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a class of problems from finance and statistics verify the efficiency of the new algorithm.
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B RHERE R RS, WS BT ER S B EAR B A 7, KR IEAE Rl K, ARozis
A=A A AU TR R TR — B 2N 2 %0 . KRB R VF 2 HLB IR, #
WORVFZ W, GIanTRE. FR. BTN, Frid LB ny DU A o 2 R AL

S T — T SR B A o B A K, ELATREZ ARG I, AR GER) A RS FEAE A ik
RAFIXRM ., MARYSE ADMM SR 0088 e @ thIE R, H 4= R8I 08 2 N0 5 SR g
SRy Bl I, SRAE P U1 ) R T A5 21 4R 1) L) A s J2 ] ADMMY B335 — B SRR SRR 2K 1) i B
NIER, L ADMM S92 0t se ek BoA B s SCRI e, JF HRA BRI e /1.

12. HRIK

Glowinski & Marrocco [1] /% Gabay & Mercier [2]53 5T 1975 4EF1 1976 4E &SGR T ADMM 5032,
PAE ADMM Bk E TR A 0T 3 AR B AR A R, e mT DU PR Rt B H SRR B A B g v
). 50 AEARHN, A RESCER T T AU BRI VRS, AH X — U0 3 T et ik
J7FE AR

A FEER T LT BA 5 S S5 M 20 LA 1)

ng’iyn f(x)+a(y)
s.t. Ax+By=b (€))]
XeX,ye).
Hrp f 1 g 2 PMELL KA, Ae R FIBe R™™ & — N ERATIHIERE, be R 22— MAEMNE,
XcR"MYcR"ZIEFHME.
B REAQMEE BRI CAGIRZ R, HI Rtk B H ek 209
L, (%Y, 2)=f(x)+g(y)-2T (Ax+ By—b)+§||Ax+ By—b||z

Hr, 2eR"NHREHHIRTF, p>0NiSH
Z M1 ADMM FyE B IRIN R

X! = arg min{f (x)—(/lk)T (Ax+ By* —b)+%HAx+ By* —b"2 |xe X}

_argmm{g( AX**! + By — b HAX +By- b|| IyGy}
ﬂ,k+l AXk+l + Byk+1 b)
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B3R B H 31 B0 (ALM) [3] [4] [51AHEL , ALM 50321 LL R SR AR AN 23 55 1) A8 &, 17 ADMM
RN AL A B AT R AR, X WMREEL IR,

FATAT LK 22 B 1) ADMM BB /2 ALM B2 Gauss-Seidel [6]/E3X, 1fii Douglas-Rachford 7354
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Table 1. Numerical experimental results of four algorithms
=1 OMEENBESRER

ey 24t ADMM 5% ADMM FRgSE BN K ADMM Pk
(ADMM) (DADMM) N5 %L (SDADMM) (SPDADMM)

A ARG CPU AR CPU A CPU A CPU
ESuE SR R R M % M B B
(100, 200, 200) 331 0.079 270 0.068 215 0.057 202 0.045
(200, 200, 200) 420 0.255 316 0.190 304 0.181 282 0.174
(400, 500, 500) 659 0.944 508 0.789 459 0.629 430 0.547
(500, 500, 500) 706 1.437 537 1.149 463 1.104 438 1.058
(500, 1000, 1000) 793 2.689 627 2.128 604 2.074 591 1.980
(1000, 1000, 1000) 1001 6.182 816 4.825 795 4.730 764 4.271
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