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6 Conclusions

o RMFEARIREPERN— i BHE “MWELMUR S RN E L BT VI 1 PPA
MAEE", BREEMET M EFAENTHPPAR L WEEHRARE[14]. BERX
i 7 —Le A o td T AR BE 1S T BT AR IE BB FERY /334 1, 3], BLFEF A1 2021 A
LIRS RSB HIRFIA [17]. BRI EN G EIZEE
#l#Y PPA - (Customized PPA).

o XTFUNEEFE Q HIEXTFREOFUN-HRIE J7 7%, FIF G —HEZRRE BIERAUT S, 4]
H IR B AR BERR (Xiaoming Yuan) 2012 £E SIAM BB 9 A SCE [13]) &, FEF Al
A IRH)—LEi23T[8, 10, 11, 16], HFA XN ERKUEARILSMS. eV AL RGE—IESR, &
ERRAFTLII L, BBRAEFK 2013 FENFRIAZ B, UEEEEHINAETRR “F
SIEE” o X N3 S8 PPT .

o FRAEEREMMEBIRBXNGE—IER, 27 2016 F (SR ERZFR) W
HHPIILE 4] . 2018 FERAE (EEFFIR) NEATE “BMFFRXEHE
52057 (5] higH, I AREI G EER A LA X AMEZRIEE & S HhuE AU S, &
SRR E R I G —HESE A R T AN R EEEA 2018 S 7E COAP BUSZE [15].

o M2018FHin, RMEBCHIREMLX (7|4, EEHASZ —EREMERLEE
B RIRW S EE “E” .t IR B E RN TN Q &1 i B WS & H IR IESE
BE M. {\F45 N\ —FhatE LA B 1 Fb B 3



o 2022 FHFRAERIMKMIREITE ABIT X AR )R, /5K 35 XA PR A
Z FIRE, HFRK, SE—LHa, BEA TENMRSTARLE.

o IATMFUNEEHE QT +Q - 0%k, RIFEFHHM = Q, &8
H=QM™ '

E79 H RIEERER, wIxfir. N ERXNEER, H BENMEET Q. BELIETER
FQT, PER—NFFER EERER. HANEXANEEEMER D NEAF

H=QD Q7.
tbi EEAR, ®158 M~ = D17, At
M=Q Th.

EANFRATABAE 10 FRTRLANE. HEHMEEZ RIERER D iz 2 MR AR,
o Elit, HAVEAFIERERE D AFHARM A HE—TUWSEFAFEI MTHM,
MTHM = (DQ™ Y (@D 'Q") (™' D) = D.
EXELHLIAT 2018 HIZHAM IV H N T, RERRIHE—L.
e FIFERXFG=0QT +Q - MTHM > 0, IMFERIEEIER D AFEHE
0<D=<Q"+Q (E<G=QT+Q—-D)
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SRATELT . BRARIX— &%, 1835 T 39 2022 LUK RAITA (46 ), Rf A il k(%
FyE, RIERRNEE, BNEIEEE.

IR T LR FHRIER D LU, IRIEFAER Q 71 D, IR H 1 M £15
HM=Q ® MT'HM =D,

BB RRIEZIT.
XHERY M F1H: AT LUBIE KR T E R AERE Hi24E 15 E.

HM = Q, HM = Q, H = QD 1Q7,

{MTHM = D. = {QTM = D. = {M = Q TD.
EFEAER#HEFHIERE D XIEEES) METENKRERZE Wik,
D =alQ" +Q], ac(0,1).

AI—A A, M —AREM AR OAMILEIRE, KA primal-dual F, FB)@E R K #2

7 ADMM B FZEANER]. BMNFEN QT KRR L. B2H, EFEM
SNV IE. AT ERE, RIERFRRD, X455l E 5K !
AT AR “FUN-HIIE”, TEZAFAMNM R DBIE. EHZIZHAIRM, 125050

=IRIE. M RREBHME—MIRIE, HARWEB B! 3B R FN, BT 5]
E; £ REAKIE, 1BiE TS5 [E.



T IE 73 7R B AT LA Sk AR AN A SR a9 im) R, SR AR SRR R A SR 295k B ]
#l. &N —RBIEE SR T 2B e, BRGNS 2% —.

ERBEI NEESALEMNER? LB ADMMIBKHNER TS ENER Y E
LR RE, RN BT —IHERIN TR IENRZ B A EEEKRERE, 5 -t AR H
B ADMM XA EL 5, ZINIXFHEIL R Z KRBV

Question A. In the prediction step, how to arrange a “good” prediction matrix whose matrix Q
satisfies

oT + 0+ 17T.

Question B For the given prediction matrix O, what are the criteria for choosing matrix D
which satisfies

0<=D=<0"+o0.
X—HHT BT X PPABE A, RENTUNME—FRZE Y. JHAE RFIMAERE Q. B
D=3@QT+Q), M ot =0"—Q TDw"-3")
SRR {oF} R (e H = QD1QT)
[ o e e L i

F0

k+1 kE+2(2 k k+12
||UJr — ot ||H§||U — ot ||H-
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AT ARBANERERETEME T —EEARE X BRFSH TIEVE?

B ToAEFEANMMOESEELRRINEET R F—AXTHEMILNB, #5
EEITRETHTER (V), BAESZNBEN B SE L (PPA), RELMARN MM
o EYIE T A& A H e 74 (ALM) 23k T )\ B9 PPAEE.

o FNIMLM LRI — N FNMNERE BRAT»AFR, AFR
At AT A AFRHEI PPARCE, 1118 T PPA B ARIUTEL 4 R

o THAFXNMWPPARRIZARNE—F, A AET S ELEM, i —LiEan

YN TAAFN, KX L /NET 5 AZF, XA LB K #4841 o)
RASCIY.

o FRILNXETET VIBIFUN-FIEFFEZNGE—HESS, BEr] LU B RIEE AR
S, XA E “BRERIT KB oEOAM KRB EE, XMEHRNS AN
Bl:phtz:=e

o RN M iZIRFEFEIERISLN, BNE 2 ADMM, Bt 2o THIALM, 2XFFKF A
B PPASE XL, [EBTH AT LASEE, kAR M AR MAMELIEIRE, ALM 2 N E = F 1T
.

RNV ARERNSERERINN S, SHEEE, AXaEHITELE.

VIl - 44



VIl - 45

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

X.J. Cai, G.Y. Gu, B.S. He and X.M. Yuan, A proximal point algorithms revisit on the alternating
direction method of multipliers, Science China Mathematics, 56 (2013), 2179-2186.

T. Goldstein, B. O’ Donoghue, S. Setzer and R. Baraniuk, Fast Alternating Direction
Optimization Methods, SIAM J. Imaging Science, Vol. 7, No. 3, pp. 1588 - 1623, 2014.

G. Y. Gu, B. S. He and X. M. Yuan, Customized proximal point algorithms for linearly constrained
convex minimization and saddle-point problems: a unified approach, Comput. Optim. Appl., 59
(2014), 135-161.

B. S. He, From the projection and contraction methods for variatioonal inequality to the
splittingcontraction methods fro convex optimization (in Chinese), Numerical Mathematics, =%
FRITEHFF R 38 (2016), 74-96.

B. S. He, My 20 years research on alternating directions method of multipliers (in Chinese),
Operations Research Trasactions, 22 (2018), 1-31.

B. S. He, A uniform framework of contraction methods for convex optimization and monotone
variational inequality (in Chinese). Sci Sin Math, 48 (2018), 255-272, doi:
10.1360/N012017-00034

B. S. He, Using a unified framework to design the splitting and contraction methods for convex
optimization (in Chinese), &FFKITHE B FF R 44 (2022), 1-35.

B. S. He, H. Liu, Z. R. Wang and X. M. Yuan, A strictly Peaceman-Rachford splitting method for
convex programming, SIAM J. Optim. 24 (2014), 1011-1040.



[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

VIl - 46

B.S. He, F. Ma, S. J. Xu and X. M. Yuan, A rank-two relaxed parallel splitting version of the
augmented Lagrangian method with step size in (0,2) for separable convex programming,
Mathematics of Computation, 92(2023), 1633-1663.

B. S. He, M. Tao and X. M. Yuan, Alternating direction method with Gaussian back substitution for
separable convex programming, SIAM Journal on Optimization, 22 (2012), 313-340.

B. S. He, M. Tao and X. M. Yuan, A splitting method for separable convex programming, IMA
Journal of Numerical Analysis, 31 (2015), 394-426.

B. S. He, S. J. Xu and X. M. Yuan, Extensions of ADMM for separable convex optimization
problems with linear equality or inequality constraints, arXiv:2107.01897v2[math.OC].

B. S. He and X. M. Yuan, On the O(1/n) convergence rate of the alternating direction method,
SIAM J. Numerical Analysis, 50 (2012), 700-709.

B. S. He and X. M. Yuan, Convergence analysis of primal-dual algorithms for a saddle-point
problem: From contraction perspective, SIAM Journal on Imaging Science, 5 (2012) 119-149.

B. S. He and X. M. Yuan, A class of ADMM-based algorithms for three-block separable convex
programming, Comput. Optim. Appl. 70 (2018), 791-826.

B. S. He and X. M. Yuan, On non-ergodic convergence rate of Douglas-Rachford alternating
directions method of multipliers, Numerische Mathematik, 130 (2015), 567-577.

B. S. He and X. M. Yuan, Balanced Augmented Lagrangian Method for Convex Programming,
arXiv 2108.08554 [math.OC]

B. S. He and X. M. Yuan, On construction of splitting contraction algorithms in a prediction-
correction framework for separable convex optimization, arXiv 2204.11522 [math.OC]



