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F1E JEXBRMHED

1.1  FERERETEE

AR e O B S ZE AR AL B P A A
RE N EEMERNE, AT STER XS S

W R Fx n FEREDE. FHSHREGHLEN:

R @ e R BTR | - | R, SRS T AR

(1) il > 0, [l2] = 0 = = = 0;

(2) laz|| = |alll], Ya € ®;

3) Iz +yll < Il + lyll

L4t — R TR K, 5 S RS p A

n 1
P
Hﬂb=(§jh#), oS! (L)
=1

B p-VEEAE X (1.1), AT AR 2T 5105 i B e
183 (ol = 220, [wil;
2155 ol = ((Shlod?)
oo-TBHL: (| /|co = maxigign [%il-
W R RIN mox n SEREMEA R BT ORI R 1 A H). 7R 2 [ BT
¥ P& (1)-(3) ML, 5 A € R™ KEHERERL T
Hl| e I

IAB| < [ A[IBll, VA e®R™™" BeR"™.

EX 1.1 MEEEEK ||, PoEE |- || RASH, FLEKEL



& B1E AR

-l Mt FoEes ||| HL
|Az| < [|All.[l=], VA€ R™" ze R

EX 1.2 #MEHEEK |- |, ANETHERK]| | HER LK,
% Jdx # 0 143
|Az|

All, = max = max || Az||.
” ”v asbl) ”1!“ ||a:f[:1|| ||

MM, AT LLAR 2T 215 B B4R BETE 4

17630 (FURTEHL): [|AllL = maxigicn Yoiny asl;

oo-TuH (FTHITEHL): || Alle = maxicicm Z?=1 |aij;

2-5H (EIEH): ||Al, = max{vA|X € A(ATA)}.

AEBEEFEREER ST, &8 S HBREEER F- 7%,
THSH F-ur e X:

|Allr = 1/tr(ATA).

) B P B AR B PR 7 Rl R R et , FIas A 2 X
EX 1.3 2 {x )2, R, 0

jim 21 =,
& {Ar}i, CR™T
klim A= A.

) BYEHCAE PEE B B EE TS e
EE 11 &R |" RELER LHBEANGETEHK N
Ve € R* Ja; > 0,a0 >0 HETH XA X
arllzl < [[z]|* < asl|z||.
2) &% || || F= || ||* REXA R LHHANEMRETHK N VA €
Rmxn Ipy > 0,0 >0 HETI£2E X
bi||All < [|A]l" < by Al



1.2 AR R G-

AR 1.1, AT PAGS H 1) BF 51 AN R PP 37 B et
FE 1.2 (1) #{z} Anf@TFF, ||| ARLER Ltih
A N

lim @) =@+« klim |lex — x| = 0.

k—o0
(2) 3% {Ax} A mxn BEHEAF, ||| HELE R LejsEH
T, M
lim Ay = A < klim |Ax — A|l = 0.

k—o0

1.2 MEMM R

MEM RN SERNIE R EEH 2, AR
SUAgEy ) S A R R s T R B T RR R SR R R T LA [ Rock-
afellar K1 &3 [51].

EX 14 BELSUCR. ENEFH z,yclU RETHELH
Ael0,1], A M+ (1 - Ny eU, NAEESU A0E.

PEERUTE X E: SHEFEE U e R, HFEELPEEN AL
BB T e, WAREES U K. LERF TR

MR 1.1 &R UULU;, REK, aeR, AR

(1) aU = {x|x = ay,y € U} & & %;

(2) hNUy RO EK;

BYU1+Uy={xz=y+2,yecl,zecl,} &%

n ERJLEBZRFER m NRMAER—MNE, IES

m m
{CB = Zaimilmi & S‘En,ai = O,Zai = 1}
=1

i=1

R
PL zg € R™ KA, d € R\ {0} A7 1 HI5£R

a(xg;d) = {x € R"|x = ¢ + ad,a > 0}



4 B1E RN

M.

EX 15 HFHUceR" HLhaRBHALLSU HLENTE U

oRLE ST
conv(U) = Nycy, Us.

EX 1.6 #ZHFEHEAU, CR. BEZEEY e c U EEHE
BA>0, H e ely, WAk U, A—/M. 2 U, BEFLR2S %K, MR U
A=A T4 U, 20U, WK Uy HA—A04. 5T Uy, &
0cU, MK U, A—AK4 MEWR, &4 0 69 L4EF5HA K D4,

Z Tk {x € R Az > 0} &—RIM4HE, R4 2 4.
Ea '

=g e ey 2 0 = K5 0 n)
A RIMHE, FROVIESAME. AN, (HE

R, = {z € Rz > 0,i=1,2,...,n},

TR K IE4E.
T e YR BRI R
EX 1.7 ZBFK - UCR >R AP U HOE.
(1) 22 &EW x,yc U BRAEZFHEHK N € [0,1], A

fz+ (1= Ny) < Af(@)+(1-MN)f(y).

WA f R U L& &5
(2) ZxEEW o,y c U BREFEHLH A€ (0,1), X F = #y, 4
A
fOz+ (1 —=Ny) <Af(x)+ (1 —X)f(y).
WA f 2 U L& ™30 H K
(3) ExE &M o,y c U BRAEFEH LK A€ [0,1], 3a >0, #H

FO@ + (1= X)) + 571 = Nalle — yl? < Af(@) + (1 - X))



1.2 LEERY R B

WA f U E&—50 %35
R HCR A T R
R 1.2 & fi,fo, s MALEU LS LR a1 > 0,03 >0,a €
R, W)
(1) a1 f1(z) + agfo(z) LA U L& 8 5 EH;
(2) K%
Ly(a) = {ele € U, f() < a}

A E.
T4 H LA R B BL B B Hessian BSR40 1) BR800 1 A e 2.
T 13 RIABEUCR L—H#EE&ETH N
(W) fAEU LA ZHHAELHR

f@)> fy)+ Vi) (z-y), VYz,yeU;
(2) f £ U LARHo ZME A BEALE T £y B,
f@) 2 fy)+ Vi (= -vy), Vz,yel;
(3) f £ U EA—80 BKH AEEHRHEL >0,
f@) > fly) + Vi) (@ —y) +alz—-yl®, Yz,yeU.

TG, #F f(x) XM (a,b) EZHAIEA £ (z) > 0(> 0),
W f(z) € (a,b) PN (PHN). FIFE, BF T30

EX 1.8 #nAERRMfANEU LR _HELETHY, 24—
W heR, H R Vf(x)h >0, Wik VAf b o R FEREH. F5F—
WO0£heR & h'V2f(x)h >0, Wk Vf A5 o A EZTH. dt—
¥, BHEE >0, BB EEH he R, x e U, & hVif(z)h > c|h|?
m#R Vf AU LR —HEZHY.

T, AT A3 2 TR B0 T 2 i SRR M I e B



« s B1E ARtk

EE 14 #nALEKfAGMEUCR EoFrd ST, M

(1) f AU LASRKYGAZE4R Vif(z) d—xz e U *
iEZ;

2 fAU LAPHLERN AL EHR Vifz) t—maeU
&

B)f AU LA—HOHRKNHAEEMR Vf(z) d—a el —
HER.

1.3 & B

RIS R AR I, R D B A S, &
WEBENFXEMS. EAHEAEC BN, 53— MEEREOEREEL
BRI T )R R E B A, ok TR AR B BE 2 ) 0t RORIUE B i R 52 2 AT LA
SR 3CHER [8, 19]. AW EENATT M -FE

EX19 #DCR,f:D-RaxecDHdRAEEGE, 5t
A>0BASNER TN ED, ETHHMMRAL

fo(:i?,d) o Alui__)r{gh f(ﬁj T )\C)l\) . f(:—l’.)’

AR fo(z;d) A f 2T RBERE d HFEFH

TS H T R B 8] B AR T E

TE 15 #HfR-RNREGIHE FEFH R FEEFH
d, 7@ ¥ fo(z;d) £ T REHOET d AL

MERR B A > A > 0, HEREL f B, ATRARE

f(&+ Xod) = f(:\\—j(:i: + \id) + (1 - i—j) :'v)

< Zf(@+Md) + (1 - i—j) f(=),

(1.2)

AT,




1.3 X B E 7

g, (2D (®) poed ) AEBAES HEEN A >0,

f@ = 1( e -+ 5@ #d))

T T+
Mt lod) § Lo 7 (@ Ad)
S14A 1 = ’

A Ay f(@+Ad) — (=)
f@) - f(—d) < : :
mig - or oy, JEX2DT@) s\ mammy, A
f(@) - f(z - d), Ak
po f@ ) — f(®) _ . f@+ M) - (@)
A—0+ A A>0 A
M, EBRAEHIE. O
EX 110 #DCR RIETLE, f:D—-> R AZLIHK F54E
EtyxeD #HE

flx)— f(@) > & (z - 2). (1.3)
MARE A [ 1z ERBAE
raEd, & f:D->REAWKRK FHEEH zeD HE

fl@)— f(@) <& (z—®). (1.4)

MR E A [T LHRBAE

— MRV, E z A f RIREREARIE—A, itk Kl (1.3) 5
(1.4) K& € MEEHERNEEEH of(z), RZHR [ ER & LK
.

FE 16 [ R -RASE xzcD &K M Of(x) HA M E.

" B R R B R 7 1) S 8 TR AR FE R R R

EE17 # [ R ->RxzeD, 0 €cif(x) W AZHFMRAS
EEH de R HE

fo(m;d) = (€, d). (1.5)



-8 B1E ARRRIUER

TR ER A EE T Ll e 1.7 532
T 1.8 & f: R >R xeD, I of(x) # 0 ¥ AELHMERS
HEH ye R, Ja >0, 443

fly) — f(z) > —ally — z||. (1.6)

iERR % 3¢ € 0f(x). B (1.3) fl Cauchy-Schwarz ANEER, ¥t
FER z,yeR"H

fy) = f(=) = —|€lllly — || (1.7)

2 e=00H, R (1.6) SMEREM o > 0 L. 2 € #0 B, I8 a = ||€],
B (1.6). & of(x) = 2, W 3d € R* £ fo(x;d) = —00 H
ld|| = 1. B y = = +td, 3% ¢ BiFAEEEET 0, A4

fly) - f=) _ flz+td) - f(z)

ly—=l t o
MTT, AFEEE o > 0 WRER (1.6), SRELMGFE, MEARRL. FEHi,
SEHEEHIE. O
YHETE fi,i=1,2,.. ¥7E = LR, W
Of (z) = conv{V fi(z)|i = 1,2,...}. (1.8)

fl11 X TRES R >R f(z)=min{—z,—z2+z3,71—
T3,y — $3}: ﬂﬁzﬂm i‘{t (18)7 f &,!5\ g = (0, O,O)T &téﬁ }k’ﬁi&}jb

8f (o) = conv{(—1,-1,1)T,(1,0,-1)%, (0,1,-1)T}.

THEHEEHT of(x) fEABRS RAESM.
FE19 H[f R > RADBH, LEBR x, - x 885
{xk} CR", & & € 0f(wr) B & — & WA £ € 0f().



1.4 Moreau-Yosida IEN4k 9.

1.4 Moreau-Yosida IF 4k

Z [BAEGIR B4 H)
min f(x), (1.9)
HA v — R HAEAME K E. FIF Moreau-Yosida 1F N4k &,
_ 1
P(e) = mig { 1)+ 52 = alP | (1.10)

Hp F: R — R Z f B Moreau-Yosida IENLERE, ) > 0 B— IS
5, || RAKKEH. Fe) BF 2B GHHR, WICHE (3, 10, 29].
AR5 (1.9) Z4r P4k R 8

aEIel;:RITll F(x). (1.11)
0(z) = £(2) + 5=llz ~ ol (1.12)

HEX p(z) = argiré}g 0(z). &6 (1.10), F(z) WTLARRA

F(@) = {(p()) + o5 Ip(@) - =l (113

it g & FRBE ERFEREFMMER. F(z) B X Jacobi 55fF1 BD-
IEJUH AT BA 43512 JL3CHR (6, 48)].
MR 1.3 (1) R F A R 69 B & TH,
g(z) = VF(z) =m+p(m), (1.14)
Wik, HE g R - R ZHEHEKA ) 4 Lipschitz i 4% #,
lo@) - 9(w)ll < sl yll, Yo,y € R (1.15)

(2) = R FA (1.10) 8 BALM, % B VE(z) =0, B plz) = .
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B, 7K f(x) BIBMARRD arg £r€1§iR1111 0(z) BEFREF R UIBE] F(x)
M og(z). EEE 0(z) BB/ME p(x) Z2IEFH BN, EERZAFRER.
Hit, AEER p(x) FIBHEXRE X F(z) Ml g(x). FEMEZ, T8 —
N x e R FUEER € > 0, FE—NRR p*(x,e) € R" WL

f@(@,6) + g5 Ip*(@€) — 2|’ < Fl@) +e,  (L16)

Hit, 24 ¢ IR/ANE, TRLH po(x,e) AAlEX F(z) fl g(x), BAEWMT:
Fo(,€) = f(p°(2,)) + o ]lp*(@,) — =, (1.17)

g*(@,e) = T2 - (1.18)

— PR R p(x, e) EVETT S WICHR [18]. T4
H—E Fo(x,e) M g%(x,e) HITER.

MR 1.4 p(x,e) R—AMEELHE (1.16), F*(x,c) #= g*(x,¢€)
g (1.17) #= (1.18) & X4, TIkF 5|

F(z) < F*(z,e) < F(z) +¢, (1.19)
Ip°(,€) — p(a)] < V2, (1.20)
lo° (=€) ~ g@)ll < /5 (1.21)

MR 1.4 ATUARE] F(x,e) F g%(x,¢) PIELME. BIZ4SH
e — 0, ff18 Fo(z,e) 1 g*(x,c) ERATREHIRIE F(z) A g(x).
M 1.5 4 o) C domf A& LdwT:

Tyl = T — Uk, k=1,2,..., (1.22)
EbF K op >0, vg 2E x LM REE, B

Ve Bskf(:ck), kotdi., (1.23)



1.5 e iib ia & .11 -

(1) do & vy
o € (gl Lol (1.24)
0 (1.23) sz, EF
ex = f(@r) — f(@re1) — arllugl® > 0. (1.25)
(2) Bz, 3% (1.23) M, e W (1.25) &2, W (1.24) A& i, Bp

Tp+1 = P*(Tk, €k)-

IR | i g A

AT SE s H— /N EE Y Ak Al i, e g 2T A Y
WIUE R, fops () ARXT DLW i) & ) S 0.
jB]8% 1  Rosenbrock!*!!

f(z) = 100(zz — 23)* + (1 — z1)?,

xy = (—=1.2,1.0)%, fops(x) = 0.

@ 8E 2 Crescent*!
f(x) = max{a:f +(zg—1)2 4+ x5 — 1, —x% — (2 — 1)? + zo + 1},

2y = (~1.5,2.0)7, " fou(a) = 0.

| 3 CB2"
flah= max{a::zL + :vg, (2 — x1)2 + (2 - :1:2)2, QB

xo = (1.0,—-1.0)T, fops(x) = 1.9522245.
G 4 CB3"

f(x) = ma,x{:v‘l1 + x%, (2 — :1:1)2 +(2— CE2)2, TR}



