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1.1 Likelihood



Introduction
Likelihood
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MAIZIEEBEZEREA p, LEFHIRISREREA
L(® | X) =p*(1-p)°.

TEHELETHIALERA (E R, E, E, R, R) BgX

R, BRIMXBEHR 6 HHTE X = (21,22, 73,24, T5,26), B
SEHBEERNA

L(© | X) = plin [@=1 (1 _ )X, 1(i=0)

EEETME O MIER EENAM m, R X = m, BUASHA
L(© | X) = g™ (1 —p)*m.
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Introduction
Example

EERMEEARERZEAARE (. ) =1, » BEERR).
BE—fskig X SR EITTRm.
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Introduction
Example

UARPHAR SN2 HRIWME, MEFEHRUE, Tit
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1.2 Frequentist



Introduction
Frequentist

MRRFIREKN, SHEEER, BEEM MLE WA ERMGITSHL
WRIFHRURSHER T ENEHEISHE. URHHE MLE © &
ZEBRAME:

A

e = arg max L(®|X)= argmgxﬁ(@ | X),

Hep (6 | X) BITEPIAREL
EEYTROEET, Hn— oo B, © REHELE.
WAt MLE By752 7 (Fisher (2)
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Introduction

(Fisher) Score Function

KfE MLE, BISHR 0/(0|z) = 0 RIR.

BAVHRSEL (' (0|x) FR7A (Fisher) BFERB, EXT 2 % 0 EETH
FHHAZE S 0:

o . _ [ wf@0) . . 0 OV —
E 8010gf(x,0)]9] = w0 f(:z:,ﬁ)dx—%/ﬂgf(x,ﬁ)dx—o.

EXEARKTF x & 0 EIE THIEMHEE, ATl » FTHIAAZIRM
f(x;0) 3, BT [p f(x;0)de = 1.

* BSdb—Fh0Y Stein Score Function, S(z) = V,log f(z), RREIES =
EFAZEFHHERER, TAT MCMC R HAl4RRE.
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Introduction
Fisher Information

Fisher ERMEX ABHREKT » KAZE:

7(6) =B [(jglogfw))? re] T (Selogﬂx;e)ff(x; 0)dz

MR logf(x;0) 3F 0 EFMRARME, FEE—ENENEET,
Fisher (SR AIIAE R :

76)= B [ 7108 70:0)0].
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R B g g Sa:0)o] =1 [ (4 108.50:0)) 1]

92 6(810g8f€(x;0)) ~ 8(f(;70) 8f((93g;9))
agz 108 f(:0) = 0 - o0
- (ggf«c;e))Q | S (:)
f(x;0) f(fv'ﬁ)
- 0 2 692 f(.fU 0)
= (gploss@n) + F(x:0)

#0

2 f(z;0)
El ef(xe H aaz/fx@
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Introduction

Fisher Information (multivariate)

HEEHZUMBERT, ik 0'(0) RZ—1 p x p HI%ERE, HPE (i,))
AITTEE 9°1(0)/ (90;00;) 45t . Fisher {5 BIEFEENX A:

7(0) = E{(0)¢(8)"} = ~E{("(0)} = ~E{V?(6)}

Hp#ZEREH3 Xy,.... X, EE 0 o HKREM. 2(0) BR#HIR A
& Fisher 52, UKHIF —¢'(0), EEMM Fisher F2.
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"X, X, Xy BRBSD f(0;0) Ky iid. K, Hf 0 KNS
. 0, BXMEK MLE 43t 8. HFHE—ERENFHE (W—BFMHAH]
. Fisher FREMKIFFRE), W MLE f5i+2 0, BHEUTEES

A

Vil —0) S N (0,1(0)7),

[ <)

WHET R YRR 0 BBAR, 0, BT 0 MERHITE.
BHEEAMY: MLE @it 2EAMATRAESS.

Q BHEHAE: HEM Fisher (SEMEMMIELAH, B 0, TEARARER
THAEEECH L10)", XiARMERARIEK, HitHRED

AtE =
ZRIEE] o
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BRi& =1, 22, ..., v RMIEZSHH N (1, 0%) PRUBIRBEE (id), A
HERRERSRKOAMIT (MLE) EETTRAMSE (1.0):

_EL (z — p)?
f(x],u,a) — ﬁ GXp( 20_2 )7
n 2
r o=t i=1\Ti —
L(M,O’|JJ1,$2,...,$”) = (277') 20 exp(—1(20_2'u))’
o2
U, 01X) = —log(2) — niog(e) — 2=t Z 1)
2 20
AREXHEHITKRE:
o0 _ Yim(wi—p) 00 n Y (wi—p
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i V0= (55, 65) = (0,0), kAR MLE fisit o Fn o

B A EIN Fisher (55 (—V20):
P om0 2Y(z—p)

o~ o2 Oudo k] o3
6725 L+, 330 (@i — p)?
do2 o2 ot

KHEZ G, 1SEHAE Fisher 52

noo 2
I(/,L,O') = E[_v2€] o [Og Qn] ) I_l 0 [n 02]
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EEETEMNR, MREIUE o HIESH (AR o), W Z(u,0°) Mt
ERTEMERE:

o _ Yia(wi—p) O _ L Zin(@i =)
op o T 0(0)? 20 204 ’
P00 P Yh(m—p
op? o2’ Qudo? o4 ’
P00 T’

(002)? T 202 o6
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BATATIAET A TRk ESE R :
ot 9 d(o?) ot

50~ 307 do _ 8(0%)
020 o) _8(aff)z)402+ 200 9 20
(90)> 90— (o) 9(e)?  (9(0)?)? (o)
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Introduction
Normal Mixture

BEUARHAER, TEBIHTKE.
1Fii£ le XQ) T 7X’n HE)‘A%*E

f@]©) =cp(z|pm,ot) + 1 —)p(z|pn203),

&% © = (u1,p2,0%,03,¢), Bp(z|po®) REBEHI p, FEH
HESSTHZERE. BLARTEA:

n
L (p1, pa,01,09,¢) = [ [ p (i | s p2, 01,02, ¢)
=1

1 {C\/%(h o <_ (xigagl) ) ' (1 - C) \/%Ug o <_ (mi 2_(752) > }

SHEKROAMIT (MLE) — RAEE — BE&ERTE

n

1
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1.3 Bayesian
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Bayesian
NI HT IR RIZ S E=Z REL -

o ﬁfﬁiﬂﬁ m(0): XRFSHM—LERER (FIMEAAEIR. EX
BiY).

@ MARHEH L(O] X): SMERGEITHRIENHERE.

@ FEAH (0| X): ENRHEREFINSHHER-
RIERMHHIEE, ®AE

re1x) =123 mE B s re)x o)

5 0 TXWMEH, BINFRAF—LEL.
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SHEE—TEHRIBRT, HEEBRME—TE. 206, & #HE

(z — p)?

f(@) o exp(—T 1)

B85 ¢ REGEEH ¢, B f(o) = c-eap(—SA). MEAEX, B
5

1= /c-exp(—(w_'u)Q)dx

202
(z — p)?
= c/ewp(— 52 )dx
=c-V2no

FBANE ¢ =~ MESHTHMBESEL.
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ERMHZEITS. WRERST /(0 | X) 5&KES % 7(0) BTREZX,
NSRS 5 RESHWIR AT, MTE S BRI LR
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BRIGBE 0 MERBRAHEA 0~ N (a,0%), THHRE X1, . X, (iid) B5
WA N, 1).

(z; — 0) 1 (0 — a)?
£01x) 5 f(x | 0) Lnlrexp< 2 )]mbexp(_w>

nh>—205" x, 02— 2a0
X exp ( 22“1 BT >

E (nb? + 1) 62 ;bz (nb?Z + a) 9)

(6 — (nb*z + a) / (nb? + 1))
262/ (nb? + 1)
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0 — (nb%z +a) / (nb? + 1))°
£(61%) o exp <( ( 2b2/+(nl))2/—£ ! +1)) >

Eitt, FRATHAHO| X ~ N (n,7%), Hip

F+a/b) L, 1

TTirymee) T T nrie?

n X, BAYESS KBRS HHIEFEN.
LERBERRANERN, EENERRMEFNERSTASER
T A RARMm. (TIERE—MRANERAE. I b E)

NMHHFRTRSH, BEEHA MCMC ZHHER S/ THSEER.
HARBAMETUARAUEESTHER, XKESHM AT, BER
S FH) mode.
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Solving Nonlinear Equations

2.1 Bisection Method



Solving Nonlinear Equations

Univariate Problem

logx , 1+ 1/z —logx
0.3
0.2
0.1 N
07 &
I 2 3 i 5

© 2025 Ran Liu Statistical Computing March 6, 2025



Solving Nonlinear Equations

Bisection Method (Find ¢'(z) = 0)

S| WR ¢ 7 [ao,bo] EEEZEHFHR ¢'(a0)g' (bo) <0, BLPEEE
RIBTE (a0, bo) LEDFLE—D 2" € [ao, bo], T ¢(z) =0, Eilk
= g — 1 EHRES-

ATHRBEZN R, ZERGEHEXBEMN [ao, bo] 48/NE [ar,b1], B4
INE| [a2ab2], iRULZEHE, Hrp [ao,bg] ) [(Il,bﬂ D) [ag,bg] o HE

& 70 = (ag + by) /2 HVEE. MEHFLARXH

[ac, z®]if ¢’ (ar) ¢'(2V) <0,

yot] =
[atJrl t+1] {[l'(t), bt] if gl(at)gl(w(t)) >0

#a

1
2D — 5 (ags1 + bey1) -
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Solving Nonlinear Equations

ATREUE 9(v) RRUB) = E, B ¢'(z) =0 BYME, FRATATLAER
apg = 1, 1)0:5, %EI {L'(O) :30
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Solving Nonlinear Equations

Summary of Bisection Method

S ER—MBIIESE (bracketing method), HAERYE, Eilid—

RSB R R E R BRI E— MRS

O CHMR—MIERIBIBNS L TRERSMSREA XTI
B

@ MR g 7 o0, bo) LiELE, Fif o REHE. RIMESEMA,
AT LLBEI— MR,
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Solving Nonlinear Equations

2.2 Fixed-Point lteration



Solving Nonlinear Equations

Fixed-Point Iteration (Functional Iteration)

SERHAHZRERBE—TRY G, HEHANRS ¢/(2) =0
G(z) =z. BERHTEREAEHARE 1) = G(Y).

G HEEAREER, BERMBREER Gz) =4 (2) +:
2D = 20 4 g (0
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Solving Nonlinear Equations

BIF: Kf# ¢ () = cosz —x IR, BANZKE G(z) = ¢ (z) + 2 = cosz,

1'0:0:

0.6 —

04 i

OOEY v v v 0 e e e T
0.0 0.2 04 0.6 0.8 1.0 12

BRI E v YIEMERE G T —1 x.
BHRRHNEAN, (zo,20), (o, z1), (z1,21), (®1,22), (T2,22)....
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Solving Nonlinear Equations

Convergence condition

ZEERESERUR TR G # [0, 0] EREBERWEER:
Q Vz € [a,0], HANE G(z) € [a,b],
@ Jre[0,1), (&7
|G(21) = Gx2)| < Alwy — a2
FHMEE 21,22 € [a,b]. (Lipschitz Condition)
WIExAH
Q G(z) B—ME—MEER 2w € [a,b],
QO z,=G(Tp-1) = Too, Vg€ [a,b],

Q |7n — Too| < 25|71 — 0.

© 2025 Ran Liu

Statistical Computing

March 6, 2025



Solving Nonlinear Equations

Proof: SiERH (b) 0 (c):
WRiE&HE (1) f1 (2), ®BMNA

w1 — x| = |Gar) — G(ap—1)| < Mwg — zp_1| < -+ < M2y — 2],

Eitk Vm,n, TAH

m—1 m—1 n
|2 — 2| < Z |Tk1 — k| < Z )\k|x1 — x| < 1_ )\‘ml — @)
k=n k=n

Eit, ZFIIR—MIEFS], MEBT (o.b] 2AKE, #HMF (b)

Ty — Too € [a,b]e

%\m—>oo, ﬁﬁ]ﬁ (C) ‘xn_ﬂjoo‘ < %|$1_$O|o
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Solving Nonlinear Equations

ZEFEMR, LRiERH, F4 (1) ESHETER. EWE 7
R’n: (FREEFRG (1) 1 (2) .
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Solving Nonlinear Equations

O FHAIEA: XHTF G BEER,

Too = lim z, = lim G(rp-1) = G(nlgrrgo Tn—1) = G(xo0),

Ft 700 2 G(z) =1 AEh=-
QO MTFMHE—E, BIZTEE Voo # Toor BT G(Yo) = Yoo, A
Yoo = Too| = [G(Yoo) = G(Too)| < AlYoo — Tool < |Yoo — Tool,

FE, RUAREFEE—.
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Solving Nonlinear Equations

Sufficient condition for Lipschitz Continuity

WMERIF [0, 0] HEIFTE =, #HL |G'(2)| <A< 1, WHRET
Lipschitz &44¥.

Proof: 33 FEEM =,y, RIEHETE (G ARS) FELc [y, o], &
/BG@) -Gy =G )(=z—y), E

|G(x) = G| = |G (©)llz =yl < Az —y| < |z —yl.

Llpschltz ESRYRH T WY BUAEE. BAMS, #E Lipschitz &
R R B B R LR Z B — PSR BIR ], IZSEEARFRA Lipschitz &
.
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Solving Nonlinear Equations

Scaling for non-convergence

MR G(x) =¢'(z) +z, MERERE [0,0] EHR [¢"(x) +1] < 1. ¥
¢" BRETE [0,b] EAMERSE, HATRTLUBITERE
G(r) = ag'(z) + = # [ag"(z) + 1| < 1 REFEMIAERSEHT. EHL

Tnt1 = Tn + ag (T,).

A RIERRINRE BRI TENERER G K. fl0, ZEHREHE
9'(x) =logz +z BIIR. AE G KKRSEFEINT

(x+e")/2>e "> —logx

BTk, BAENBREERRISFHRER . FEUEFRILE.
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Solving Nonlinear Equations

2.3 Newton's Method



Solving Nonlinear Equations

Newton’'s Method (Newton—Raphson method)

BHr: 3k ¢'(z) =0.

% ¢ RESARE, FE ¢"(x) #0. &F ¢ KERF, ZTEEL
BMRPRHRITHKIEN o' (2):

0= g/(x) I~ g’(a:(t)) an (37 | $(t))gll(x(t)),

ERAHAA o 7 O LB, ROVAMLERIRIIEL o BIR.
e, ##ERFESE o fIEE:

g (z®)
g"(x®)

EAHEREART —MRETF LR ) FMEED 1O & o* HIIEEME.

o =az® — =z® 4 p®,
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Solving Nonlinear Equations

BRI RIS H T A PUER EH AR

1( ()
t+1) _ (¢ gz )_ t t
2( )_w()_g/,(x(t))_x()+h()

KUAHR, RBBIEAKE.
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Solving Nonlinear Equations

Newton's Method Diverges

FWUERI S MEBUR T R E g FIRCRFAIAERTIER
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Solving Nonlinear Equations

Convergence in the neighborhood of z*

(RMHEEM ) EE: MR ¢ EZH ¢ (» ):
PBLFHE— «* BISREL EiZ@BiEJiW}ME 0€
RIAIRIR (K

Tn = G(xn—l) = Tp—-1 —

LU E] 2

WEBA: KEAE G'(27) =0 (R G(v) ARYILK! ) FH G'(v) BEE
B. Bk, A A<1, HFE >0, WFHRBF v € (2" —6,2" +96), &
18 |G'(x)] < X, Bk, ZEEHRE Lipschitz ELEME (B < 1),

AARTFE, (FTIE?) XHAE 2 € (28 - 6,2° +9), B\
G(z) € [¢" = 6,2" + o). BT REAWAENE, WSIESFHELOEEE.
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Solving Nonlinear Equations

WERR: JFERE = € (2" — 6,2 +0), &ANNEB G(z) € [2* -, 2" + 4]:
G(z) = G(z) — G(z¥) + a2~

IG(z) — G(z*)| < Mz —2*| < A6 < 6
FrIA

¥ =0<G(x)-G@")+ax*<z"+0
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Solving Nonlinear Equations

Global Convergence

Y ¢ BAZHMESET . ROSHHFERFERIEME, FEERTIIN
FEEES llﬂziiilh?' i

OER: MR- PLEIFHER LEERRERNERATXRRZE
HER LT, MZRBRRALELY. MEE0<t <1 HEEE

xr1,T2 € X :
ftzy 4+ (1 —t)ze) <tf (x1) + (1 —1)f (22)

— M ETENRAREHR DR, SENXISEN_MSHEENE
Mg EAES.
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Solving Nonlinear Equations

Convergence in an interval

LMXE [a, 0] FRIRADSFFER, ATRMREN S—HBR4NTHRT.
Q ¢'(z) #0 & [a,0] £,
Q@ ¢"(x) % [a,b] AERS,
Q@ J'(a)g'(b) <0, FH
Q [g'(a)/g"(a)] <b—a FA |g(b)/9"(b)| <b—a,
BAFWER X B AER v0 B
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Solving Nonlinear Equations
Convergence Order

FUEERRAENEEBRE BT HISMEREE. MR—1HER
ﬁl‘l&ﬁiwl\iﬂ 5: )I'I\l]i-i n h*ﬁl‘ﬂ?ﬁ??ﬁ’f, iﬁ/@ limy, 00 ‘xn - .%'*‘ =0 ['JE

|zn — =7
llmi_
n—)oo’xn 1— |/3

§¢ c# 035>0 2—&EH. XMF4mE EEFRKS,

Tp — 2% = G(Tpn-1) — G(z*) = G'(x*)(Tp-1 — ) + %G”(zn)(mn_l —x*)?

1
. *G//(Zn)('xn_l _ J)*)Q,

2
. n - * . GH n GH )
nh—>n<§o |xf 1 fxx*|2 - 7111_{20 ;z ) Q) (;j )
Hep G'(2%) = 0. BIpd, ZoE2LMEH (8 =1).

© 2025 Ran Liu
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Solving Nonlinear Equations
Fisher Scoring

E#E—T, Z(0) ATLLEMA —¢7(0). [Ek, Fisher Scoring JFi%:
o+ = 9® 4 ¢/ (9 Z(p®)) 1

Fisher Scoring 775 FEFF 4k B AT I E4F s SCBVIRIERT E, WA IAFERE
LSRR AN IR RILELT
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Solving Nonlinear Equations
Multivariate Probelm

ﬁ@%{%)ﬁﬁﬂ"]ﬂﬂ&, XF4EE, BNBRER— R3RBRITRIE
L\ g/ *) -

g (X))~ g (XW)+ (X7 - X)Tg"(XW)
MEMNEBEHLK:
X(t+1) - X(t) T g//(X(t))—lg/(X(t))

ERAURMGITR, EX CO0Y) =0, HIATLA Z(0W), BIZE 60
SLRIHAZE Fisher 58, KB/ 00 RWMANSE:

e+l — o) L 1(@M)~Lr(e®).
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Solving Nonlinear Equations

2.4 Other Related Methods



Solving Nonlinear Equations

Secant Method

RAFIRENSY, BTBARIREAR LTI BRILE. RIMER
/(") = ¢/ (@ D))/ (@) = 217D) i 9"()

l‘(t) — (L'(t_l)

t+1)
= ) D) = g @)

m(

0.2

0.1+
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Solving Nonlinear Equations
Newton-Like Methods

— L EEERHAEERRBE T TERANERFRE:

x (D) — x(®) (M(t))—lvg(x(t))
Hep MO 2—MEBUEHRER V29(XY) B p x p 8. RINSLH
E—FATRERISRER B R AE, B MO = —7(00), FTIU482] Fisher
Scoring ik
BELFAEE MO = T

Xt — x(®) 4 Vg(X(t))

AERFE LA B EHITHEBEK:

XD — x (@) 4 a(t)Vg(X(t))
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Solving Nonlinear Equations

Ascent

KA LR B EMEHE, TEFEENES—5, tRES—REN,
BAREEEE EFAE (g(z®) > g(zt1)).,

MFEMEER O fasaE MO, FiEE oY - 0 HK11F
g(x) — g(x®) = g(x + h)) — g(x¥))
= —ag/(xT(MD) g/ (x) + o(a®)

Hep 10 = —aOMO]7Ivg( X)), EZAZEXKETF Taylor BF
g(@® + h0)) = g(z®) + ¢ (®)Th® + o(a®)

Eitk, R -M(t) BREER, BIEFEB/NE o), ATRIEEERLEH,
MRl g(=(t + 1)) — .
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Solving Nonlinear Equations

HFIEFAERRBOEXERRYHR LAY, MAHEREX. &
ERREENENX, LURELAEZ, BURSBIEIFHORA U
RENHITEE.

© 2025 Ran Liu Statistical Computing March 6, 2025



Solving Nonlinear Equations

2.5 Optimization in Deep Learning



Solving Nonlinear Equations

Optimization in Deep Learning

BANLE S MR K R

HA (i(z) BIGKREE, MARIEBUAREREL-
@ GD (Gradient Descent): x; = 241 — aVg(xi_1)
@ SGD (Stochastic Gradient Descent): zy = x¢—1 — aV{y, (4—1)
© BGD (Batch Gradient Descent): z; = z;_; — 18] 2ies, VEi(®i-1)

BINEEFERAMERETPEE (batch gradient descent).

© 2025 Ran Liu Statistical Computing March 6, 2025



Solving Nonlinear Equations

Epoch vs lteration

EREAGARED:

@ one epoch = T KA ER—RREEHE, HXIFARIILS
=3

@ batch size = FE—RRIMAIEHE/ RIVEEHHIGHARE. HEX
NEX, FIRRAEEARES .

© number of iterations = F{THIIBEL, F/OBEER [HLE K/ M
. AR, —RBEH = —XEIEEE + — X REEE (B
AERT B R B EB R AN AR B .

Bign: IRARH 1000 MIZHEZA, batch size 75 500, AATHE—

epoch EEZEE 2 )X iterations,
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Solving Nonlinear Equations

Momentum

SGDM (Stochastic Gradient Descent with Momentum) ZXFEHEEET
B2 (SGD) B9 B, ESINGEFRMEBWSFHBR/NETS -

g =Y Vii(xi_1)

iE€B:

Vg = Bu_1+ g, Ty = Tp—1 — Qg
RIS S FE Bh £ 1Y
v = gt + Bgi—1 + B2gi—2 + Bg—3 + ...

S & FBrI{EA: (0.5, 0.9, 0.95, 0.99].
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Solving Nonlinear Equations

AdaGrad

AdaGrad B—HHENFIRMELEE, EREHEHEREENSH
RIS E ., FMRAEL.

a
St =8-1+GtGt, Tt =T4—1— —— - VGi.

NEE
Hep - RRERTEEE.

© 2025 Ran Liu
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Solving Nonlinear Equations

RMSProp (Root Mean Square Propagation)

RMSProp 2—#HIENFIRMRAEEX, BIESINFERETFRHER
AdaGrad f—LE SR 1.

(07

NETR

sp =781+ (1 —=)ge-gs, Tp=x4-1— * Gt
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Solving Nonlinear Equations

Adam (Adaptive Moment Estimation)

Adam B2—#BEMNFIEMRLEL, £ET Momentum F1 RMSProp

v = Prve—1 + (1= B1)ge, st = Pasi—1+ (1 —B2)g: - 9t

HIEER /1 =09, 6 =0.999. BFY t ZRET, EHEMFIARE
F 1, AREMNFITHREEIE:
A (%3 I St
Ut_l_ {7 St:l—,@é
RAEHARNE
0y

EiEE, Adam A8 AdaGrad,
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Solving Nonlinear Equations

References

@ 7.8 Adam Algorithm (Dive into DL PyTorch)
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Learning (Blog)
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https://tangshusen.me/Dive-into-DL-PyTorch/#/chapter07_optimization/7.8_adam
https://machinelearningmastery.com/adam-optimization-algorithm-for-deep-learning/
https://machinelearningmastery.com/adam-optimization-algorithm-for-deep-learning/
https://paperswithcode.com/method/adam

Solving Nonlinear Equations

L EERT e R AR, B RAKBR R EZEEWM
O FHEPEMMAL (SCA/MM F5ik)

o MBI RIRIT Xt BAReR EALRIATHEIEM, BER—HH M
Ef ﬁkﬁﬁﬂ%ﬁl‘ﬂ%ﬂ%%j’a—%?UE%*%’#E’JE]?I‘D?%E (M= —
AR -

o BiFZKIENR, RLBEFKEME KKT &.
o XFAERBBEMRAFIMIEM (SCA) HEEUHRK (MM) Fik.
Q HEEMMN (Penalty/iERMhiL)

o %EINFiE (Penalty Method) : @I MEESIBUBAREHEIHNE
FREAH, FRBETYRZERMRAL-

o MMM (Manifold Optimization): FERXLRZEHITHETHIE,
BB IREBREE R LR (MRHBEE).

HBREYAFBERRIEOR U EBATVEAN ERFETE, SE5EMT
i (W ADMM. fEuE7%) SHaER. ki, FEEBEAE (Trust
Region Method) FTIMREMRUHIIREY, FHEFLER T INERE.
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