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0y = -l - )

$F24 MK : (23)

Wl _ ok ko sk
x, ! =, —alx, - %,)

m

prad :)lk_a()\k_Xk)



F K, ST 4 B R R AL AR L ADMM ST RO sk 91

lai =2 | e — [ AT =A™
IS R S P I N P

TADMM2 FWCELE FOTE R 5 TADMM 1 2540, & BE N IRZE ISR TRAIIER . i T HIE A AR, 755 1 # 4
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(=9t + Af'):",xl - <0,Vx, ey,
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C=yb + ATX 2 - 75 < 0,Vx, € x,

< yz +AT)\, +zz,x2 2> 0, Vx, € X>

: (30)
<_ym + AIHAI\ + z "xv{(n> s O7vxm E Xm
m m 1 - - -
<—2 G+ b+ D LAl = JD)]+ g (A = A, A Ak> <0
i=1 i=2
i
<—yf” + AT‘XA-H,?ZA]- ~A+1 <0, Vx € X
(=—yhtt 4 AT 4 28 7 = 15 <0, Vx, € ),
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k+1 Y2 k+] ~A ~L+l
< -y m/\ - > 07 me € Xn

m m 7 m IIL
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i=1 =1

si <zf zAI-H’iék _£f+1>+i <{—AL[(xf—9Ef) ( kel _ ~k+l) } ):k+l>

+ %[()\/ Ak) (/\m AM)]’XA _AA+1>
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(
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HIRIIY of (i = 1,2,0+,m) B FRIRE A

Syl -ytE - =0

=1

m

z <—A ()\ /\AH) ~ho_ ~A+l> <z (A ~A+l)’/\~k_)';k+]>: 0

=1
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( ~A+I) Q[(u " ) ( B ~A+]) (33)
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W
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i =(33) fi=(36) AT 4
i ~ 2 i+ ~k+ 2
IIu‘-u"II,J-IIu“— u“||0>

2 -
(0%

FERA( [t = [ VS, S 33 P (18) A7

«a ”(uk _ lzk) _ (uk+l _ lzk+l)||z > O

+00
> @-aaut - | <ut - Yu' e W
=0

LA
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T (24) W7, TIEEE

DI, 5 T TADMM2, 47 DL T A2 24 Akt

EH4 VTSI (v} o TADMM2 ARG, BARRE PIREIERE M . WX TAERE AR > 0,4

1

(k+1D(2-a)
SEHH 3 ISE B 4 W, 5005 TADMM 1 I TADMM? (434052 2= B2 Al 115 SCik[ 24 17 TADMM 24481 .

4 HIEXK

41 Fused-LASSO#&H

SCHR[27 ]9 1 Fused-LASSO A5 R 2 FH SR A 7 AR 40 & (10 2o RS A 2 — o 9 S B K 1A R 32
FNF-580F 1 AT BRG] S, 435005 F TADMM 1 TADMM?2 K2 SCHik [ 24 ] i TADMM 3 3R i 122 [v1) 55 %k 107 14
Fused-LASSO #E#Y , 3 Lb B H BB 25 5 o v A B0 55 50 ¥ 78 Python 3.12.0 PR 55 h SE B, B 471 6 AL 4%
8GB M7 1.8 GHz il ) SR /R I & 4L

TG 28 Fused-LASSO B FHLTF MO R . Fused-LASSOBERL

min 3 1Ax = 01+ wllal, + 03 1= x| (38)
Hof A e R R EMMRE . m, > O R IENISE, KRR (38) 54400 LAF = A58 nl 23 B A 4k ] i
min f,(x) + £,(y) + f3(2)

x,y€R" zeR' ( 39 )
st Aix+ A,y +A,z=0

1 2 [ Xm _]mxm Ome— Y AN
’E\Ep’f"z2||A<’)—bllz»fz=M1||'||]af3=uz||'||1,A1=(L’" ),AZ:( ),Agz(_, - )mmfm,
(

(m=1)xm (m=1)xm m=1)x(m~1)

Ju® - | Yu' e W (37)

Juf - |, <

-1 1 0 = 0 0
0 -1 1 - 0 0
L= ¢ "0 T
0 0 - -1 1 0
0 0 - 0 -1 1

XN FAS B H SR Ly:R™ X R™ X R™™ % R — RE SR IHER (x,y.2.0) € R" X R" X R x R,
o1
Ly(xyz,A) = min 5” Ax — b"z +pfly ”1 +/L2"z"1 + AT (A + Ay + Az) + %” Az + Ay + Az |P

Hr A e R R HIRT,B > 0 RS 2%, 7632 H TADMM1 . TADMM2 & TADMM K fif ] 75
(39)iF, 2 M, =M, = M, = ol , Hi 0 > 0 &—AH%0, Ti& TADMMI - [n) g i) i sk X
(1)x—"F-[0] 81

” . : 1 2
i = arg min Ly(x,y" 2" A") + E" x - x" ||M‘

1
& Vx| L(xy" 25 A5) + EHx — 5 ||;) =0
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S AT (Ax = b) —ATA + BAT(Ax + Ayy* + A2 )+ o(x —2") = 0
&= (ATA + BATA, + ol) ' (ATh + ATA" + o' = BATAy" + ATA )
(2)y-F I
~h . - - 1 2
7 = argmin L(#.y.2 0 + |y = o1,

=3

. - i : i 21 02
argmin {pu |y || = (A + Ay + A2+ 48+ Ay + 420+ Sy - 1)

Bru, ﬂ
2 y

= )7k = argmin{ul||y ||1 - <XkA§XA + Bi* + Uyk> +

. ) B+1 1
¢$ﬂ=a%mm&mwm+ 5 Hy—ﬁ+
Y

. (AzT/{" + BF* + Uyk)||2}

oy = 3 _li_ . Sgn(A;):’r + Bx" + vy")Max“A;)I" + B+ vyt —,u,llm,()}
1,t >0
Hrp Sen(t): =10,t=0, YVt e R
-1, <0

(3)z—F[n]

~ . v ok 1 112
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Proximal ADMMs for Multi—block Separable Convex Optimizations and Convergences
LUO Xiu,WANG Xiang-mei*,LIAO Chun-fang
(College of Mathematics and Statistics , Guizhou University , Guiyang , Guizhou , 550025 , China )

Abstract: The Alternating Direction Method of Multipliers (ADMM ) is one of the important methods for
solving two—block separable convex optimization problems and has made significant progress in recent years.
Recently, Wang et al. proposed a Twisted version of the proximal Alternating Direction Method of Multipliers
(TADMM) to solve multi—block separable problems (involving three or more blocks). Building on this work , the
present study introduces two new TADMM variants, and systematically analyzes their convergence behaviors and
iteration complexities. Finally, these algorithms are implemented to solve LASSO models in the handwritten digit
recognition problems. Numerical experiments confirm the convergence of all three methods (the original TADMM
and the two proposed variants) and further demonstrate the first variant proposed herein outperforms the other two
by a significant margin.

Keywords: Separable convex optimization; Augmented Lagrangian function; Proximal ADMM ; Convergence ;

Handwritten digit recognition problem
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Large Deviation Principle of Hilfer Fractional Stochastic Delay
Differential Equation
CHEN Juan, GU Hai-bo*, YAN Yu-tao
(College of Mathematical Sciences , Xinjiang Normal University, Urumqi , Xinjiang ,830017 , China )

Abstract: This paper investigates the Large Deviation Principle (LDP) for a class of Hilfer fractional
stochastic delay differential equations with multiplicative noise. Based on the equivalence between the LDP and the
Laplace principle, the weak convergence method is employed to establish the LDP for such equations by verifying
the compactness of the skeleton equation and the convergence of the perturbed system. A financial market model is
presented as an example, and numerical simulations are conducted to illustrate how the LDP can be used to analyze
the asymptotic behavior of the system under small noise perturbations, thereby validating the theoretical results.

Keywords: Fractional calculus ; Stochastic differential equation ; Large Deviation Principle ; Weak convergence



