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1 5I55RKKE
ARSI A M L R 42 R AL ) A,

min f(z),

1.1
s.t. Az < b, (L)

Hrp f(z): R* — R RAEMERE, A N m xn BEEFE, b= (b1, ba, b3, -+ ,by,)T € R™. XZIR
MR (1.1), FRETA 2 LR RO RIAT )L, BT AT USRS X = {2z € R": Az < b}
NFIATIR. — MR, W (1.1) A 2 MR/ME, FIL G575 K g A BeAR B s i medie, i Fo T
A R B DR AP )P R 2% A 22 45 R A S OB 0 IR, AT ] SR A )5 R T W 5 VF 22 PR .

TS R BUR A SRR 2 AR S LA B R SR —, R B ERAG M R —
AR AN mUE, AIESHTE R Sl AR IZ IR TR R, R 2 TR AR AR A
BEIMTAF B EAR MR /IME -0 5 AT AR b, 12550 AR 8, iy LA B g Bk, B
oy TSI ELASCR e, R T DA B H b A 2 i R DA e 8 A R PR R e o (01

JE T HOR B 5 Fletcher Al Leyffer 42, fhAITHE4N 18 138 TE0ACE 11 s 20 TR
T SR PR A i ) — e R (781, 2 i i BOR A JR) L A 10 REFR) SR A T A g A — A R
HRITTE, R R BERCR, V22 # ST T — R P KARRHE I -1,

BB BEBCR S0 L Rosen!™) 3R G SLSHE 112 M B ARG M I 151, dTiZ
DRI SRR NI BB AR AT, 45— S8R AT AUSRE T RS A T e A B AR
o161 ATy T AR 78 oA B, 5 T HOR RSO F S B B T IR B &R AL S
R TSRS SR T TS R B SR AR R R (1.1).
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J={1,2,--- ,m} NIRIEE, A WE j AT N o), L ¢j(x) =ajz —bj,5 € J.

AR R h(r) = max(0,¢;(z),j € J), A(@) = (a;,5 € Jo(x)), HH Jo(z) =
{jle;(z) > 0,5 € J}, FHHIL Jo(z) = T\ Jo(z).

L(P) /R (1.1) BREERILEES, G(P) FonHE (1.1) MERRREES.

¥ A& f(z) BI—MRREM, Si(z*) = {z]| f(z) > f(z*),z € X \ {z*}} BNEKFLE,
So(x*) ={z | f(z) < f(z*),z € X} FRAEAKPEE.

intX FRAATIE X MW REES, 0X FRRniTE X iR RS,

B (1.1), FATE Jed th Uik

[A1] f(z) RAARZARAME, RIFFEEER 7R KRII P Q fef & Bra il ME.

[A2] Vf(x) 1£ Q FiESE.

[A3] Vz € R", {a;,j € Jo(z)} NE&MIL KA EA.

HAL AT A2 AN, JR 1A 4 R A2 A X X N Q b, BRI LA X A7
Mg, HEVEA ) o S2HHE Q.

2 [TXIRFERH

EMN 2.1 Wt 2R (1.1) 477 R AME, FR T(z,2*) 2 f(x) £ z* &) OE
FERREL, R T (2, x*) W52

(i) T(z,z*) fEREAKPEE Sy () EERATE ;

(i) @5 o AR (1.1) FI— D2 RkMES, Bl 2 ¢ G(P), IBAAFAE S 7 € Sa(z*),
{15 27 42 T(z, 2*) IAR/ME AT,

NS R A (1.1) B9 SRR R

Wt R (1.1) BF—Nak/ s, SCRSE T SOHE TR AL

1 o= B U@ s )]
1+ ||z — x|

T(x,x*,r) = , (2.1)

y
|

0 <r <min{[f(z]) — f(23)| : f(z]) # f(23); 21,25 € L(P)}. (2.2)

MR [A2], AR T(x,x*,r) fEAIATIR AL ). MR T (2, 2%, r) PIPERR.
EIE 2.1 XARS/DE r > 0, AU NE5 RO

(1) BRE T (z,z*,r) FEEE Si(2x*) \ 0X LBATEE K

(i) Yo —a* 5 {aj,j € Jo(x)} LVETRES, B T (z, 2, r) FEEE Si(z*)(N0X L&
WE (i) Vz € Si(x*)\ 0X, &

(x—2)T

e o)

_a e+ 1 X _1 —Flet)+ x—az*
(xfx*)T —e Zlf@)—f(=") T][_ T—QVf(:C)](l—i—Hm—m ||)—{1—e “Zf(@)—f (") r]}”mfm*”

IR (14 [lz — 2*[])?
—Lf(x)—f(=*)+7] #\T 1 — *
e 2 (z —x") 2 Q[f(m) (™) +7] *
Vf(x) —r’er T(x,xz",71) .

r2(1+ [l — z+) {HIE*IE*H T
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ot H ()] < |Vf(2)|| FEAATIRARA R, Tl 2 € Si(z*) \ 0X ATl
f(z) = f(z ) J”J T(x,2*,r) > 0. Fibl r > 0 /N, H
($ - x*)T *
WVT(LU,IE ,7’) < 07 (23)
BIRREL T (2, 2%, 7r) EA Si(x*) \ 0X ERATRE .
(i) & Jxg € Si(z*) N 0X J& T(z,x*,r) FIFE R, WA Alzr) = (A, Ag, -+, Am) T,
15

T(xp,z",r) Z)\ a; (2.4)
ﬁij, ;H\:EP /\j > 0,)\jCj($L) = 0,] eJ. ﬁﬁEH (1) E‘JIEE)?T%H
— L [f(er)— @) +r] T . o
VI(xp, 2", r) = - Vf(ay) — L@ T e (2.5)

r2(1+ [lzr —2*) Lt flep — 2| lop — =

HX%r > 0w/, B8 G mE—IHE T 0. W (2.4), (2.5) 25

PR Allzz — 2|+ Jlzz —2)

T(xp,x*,r) 7

j=1

X5 ORIEMN TS, RS T (x, 2%, r) EEE S1(z*) N X EEERE

i (2.3) X, BRE

IR 2.1 2 — " B T (x, 2%, r) £ Si1(2*) \ 0X BT — A4 T &5 .

EIB 2.2 W 2* € L(P), (B 2" ¢ G(P), B4 T(x,z*,r) 1E So(z*) LEDH K
/IME L

WE T G(P) A (2.2) e X, W 26 € G(P), 8154 T(xg,z*,r) < 0. T
T(z,z*,r) /£ X F#ELE, Frol A B i/ MES T € X, {15

T(z,z",r) < T(zg,z",7) <O0.

WL 1 — e 2V @@ 0 B £(2) < f(z*), T € Sy(a*).

#ig 2.2 R 2 € G(P), MXFFE5 /MO r > 0, BBE T (z, 2%, ) TERATIERAEE int X A
FaE .

e 2.1 fEH 2.2 WA, T(x, 2%, r) &N AR
3 EFMBERR

FETHAE SUN BTN L35 4 (BB ¢ () o () HRIBOS A, IEH ((z), ().
NT 2R, ANV E R —WESL TR Q(x) 1E v HARBREL, B REn R jn)

min Q(x),
s.t. Az <b.

L p(z) M Q(x), v(z) N h(x), FHILH “SCAL” BIFHICHER.

(3.1)
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EX 3.1 gz LA 2t HHME Q) < Q(a!) H h(a*) < h(ah).

EX 3.2 JET R H 5 EA S BB Hp, B AL ah A ob AP T, A
Q(zr) < Q(x) M h(zy) < h(z;) W LAH L —AWKAIL.

BEAN, O T ORIESNERT N BEPE, FEAR SO AR AR 2pq “PIE THER” M HACHAFEIE T
L g, AR R IS ANEE

Q(wry1) < Qz1) — Bh(wy), (3.2)
h(wpy1) < (1 —=n)h(z) (3.3)

2 —HRSE, Forb B, € (0,1).
LA R TT DA, TR0 1 A — ANV RR A Sk e i 24 R RS (0 T W 1 3

A K B R) A2, (B2, UL (3.2) A (3.3) SE 9 THE R B2 br ol

A S PRI — A TTAT AR RS K5, bk, A SC7E R ISR S5 SR 7 oAt .
LT 2, T

U(xy) = (u;(xx), 5 € Jo(x)" = —(A(zp) " Alz)) " Alzi) "V Q(2),
P(xi) =1 — Azp) (A(zr) " Aze)) " Alze)

Hoor 128 n Br G0 RE, FR P(xx) N ), AERIBEZAERE, FFC0 o B RTT N

{_P(mk)vQ(xk)> 4 oy € X,
dy = (3.4)
—P($k)VQ(.’L'k) + pkB(xk)Tw, %I Tl ¢ )(7
Hrp
_ VQ(ar) P(xr)VQ() 4 h(xy)
Pr = 91U () w| + 1 ’
B(ag) = (A(ze) " A(zz) " Alzr)T, w = (w),4 € Jo(xx))", w; = —1.
X 224700 R EP K ap, ASCESR—AN BN BEEARME (2 F)
me(ar) <0, [=my(ow)]* (ar)' "t > 8 [h(zy)]> (3.5)

WAL, FEESEON 61 > 0, 59 > 1, 51 > 289, HH my(ar) == ax VQ(zr) T di.
FrEEH ST (3.5) BROL, AT AN AZ T2 HE N 203, N ER H AR R AU Armijo 2%
las
Q(wx(ar)) < Q(xx) + dami () (3.6)

BAr. Hod 6, € (0,1) BB E. AR B, HE WK o, FHRET (3.5)
AL, TT Armijo 25 4F (3.6) ANEAL, IR T /N — B, B ik A R A T REAS H AR
3T

A I FIEAE MRS FE T B AR R EOZ L T B RS A R A B AT AT 0BRGN 3 7R
ANTATYEE BB T i a1 T Al AT PR R ) B AL A
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w 5m€Q1E|x¢XQ””~/\I%E’J7“%§ﬁCE>O AR ¢y (x) > €, j = 1,2, ,k,
ci,(x) <e, j=k+1,--- ,m, BIFAE bk DARAE AT B2 K70 F Y, ﬁﬁ%ﬂf TR, M
SRAe 1] R

min h(z),
(3.7)

st oc,(@)<ej=k+1--,m

X HEA AT YRR R BT B E , AR SR 4T e,
MR HHNEND o RWKR, B2kt (3.5) WM THED a < ap REELE, IATH 7T
FAEHA N — D KB Armijo 2641 (3.6) 32, MU s AN HBEAATAT MR BB B e

e S1[h(zn)]* A
(3.5) FATAL, 45 VQ(2x)Tdp < 0, HE oy > CVQ) T d] FEANHE N FTAT RS2 B

SR, AReHORAT (3.5) ANERALIN, 25 R P2 itk oL

Q(zr + ardy) = Q(xx) + . VQ(ax) " di + o(||lardi|)),
h(zy, + owdy,) = max{0, ¢;(zx) + awa] di + of||ardyl]), j € Jo(w)}.

S afdy < 0 B, 8 o< T Ui R 0 R R 5 R L,
J

" e BQy) e I .
4 VQa) i < 0 B, K on < —goe T HRE ML TR R A R 1

af d < 0 I, X HARR T FEAEAE — MR Ml K

. &1 [P(w)]* pQxk)  mei(zr) | 4 T
— min { CVQEo) T VQn)Tdy  aldy }, i VQ(xr) dy, <0,
ko _7701‘(9%) 0
a;rdk , =pAIR
(3.8)

BB < i I, S TTAT MR BL, Fo 0 € (0,1] R, FIRAN L
LI b TR, 88 B R TAT AR
5 aTdy = 0 B, B/MAKS KB

win . g i d 0@ BQ()
e {[—VQ(xk)Tdk]Sl’ VQ(xk)Tdk}' (3.9)

4 ETHERFNT IR FETRRYEBEEL A MR

AR SCHIEFE ) 2 iy B 1t 2 A 4 SR LA ) R, [R]EF DA b R iﬁ%@iﬁ*”%ﬁi R B
BEAAEEE, BT — s T HE B =4, *ﬁﬁk/ﬁ? (f(z),T(x,x*),h(z)). R

() M oap XECA 2 JBAY far) < f(o), T(zg,z*) < T(ayg,z*) M h(:vk) < h(x;) [[
I BT

(ii) &M op MR o BEWE T, WAALE f(zr) < f(m), Tk z*) < T(zg,z*) M
h(zy) < h(z) FREDH—ADAEXARAL.

EARH, H F, Fomm {a|l < k} WES, B3 (f(2), T(x, 2%), h(zy)) 2 HH00E
THIICE, B, NUATIET. 746, |F| RRIET F B EHI0R ML
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VRSN, QR AL gy “BIET Fr 557 B HCEAAE R 2 € Fy, 53 T il = A5

f(@re1) < f(xr) = Buh(a), (4.1)
T(l‘k+1, .’L’*) < T(ﬂi‘l, J}*) — ﬁgh(.’l?l), (42)
M) < (1 —n)h(z) (4.3)

AL, HH By, B2,m € (0,1).
EX 4.1 A (f(x), T(x, %), h(z)) IAZPGFTET S, FHEH (f(2), T(z, 2%), h(z))
SCHC ) BT A% D R R RR SR . R

Fryi = FoU{xp} \ {21 € Filf(xr41)
< f@), T(zpt1,27) < T, 2%), M) < hz)} (4.4)
MR = 4E9E T 10 e T 0, WIRWIGHE FHEIES, AR S e FEIES, /)

|F| > 1. fE8 T ETFER R BE L 20T, TS BRI K o FIIEREE.

Bk IE R E L

TEO0 2 a,=1.

iq% 1 % o < Oéznin HﬂL, $§5j}:g§% 5; 7&)'_\'”, 1‘[‘ﬁ?~1%/fﬁ ka(ak) =x, + Oékdk;-

PR 2 HIETPEESAERE ST v (ou), MAELIRIRE, FP TR 4; BN, #EAPIR 3.

$E3 WKLY FER

31 MER I H xp € X B, (3.5) A1 (3.6) E AL, IFH zi(ar) € X, W oy NFTRP
K B0, HP IR 4.

3.2 FRII# x, ¢ X H (3.5) L), (3.6) lor, M ap AFTRITK; B, %20
9% 4.

3.3 BRI % 2, ¢ X H (3.5) XA AES, IR S REHIE T8, W oy, NFTRDK;
0], Ho IR 4.

SR EAFORISK 0 = Jon, HSR2

S5 TS RGN (3.7), FEEHIETEE.

AEER H B S HEAR A 2 AT dy, FEREEH TR, Y o ATHFEITA]
TR H R — 20K 2 (o) AREIEFSCRCH, IR DK o 075 EH 2 2% T PR EE 8
FHEZUEN]. FEA X R T R EAICAE 7RIS 5L b, B OR S ET S e A AR AT
BN — e P2 DK

S E R

8%

F$B0 [Tl 2y € R*, BERESE c > 0, 126 > 0, ro,7,G,N NEE z 1]
B A k=0, HUWMABRAFEAREE, WAHIET = Z, Z By K. VG IETE
Fy = (f(x0), Z, h(x0))-

FBE1 WQx) N flx), A dp = —P(x)Vf(zk) =0, 4 U(zg) >0 Fl h(x,) =0 [H
W RAL, & a* = ay, ¥PIR 5y MAFRAE uy(xy) < 0, § € Jo(x) B, BB 4; B, P ER 2.

2 ELER, HHE TR EB, FPER 1 B, EADEE 3.

T3 Loy = xp(ag), k— k+1, e T, FD IR L
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A A Jo(x) \ {4}, EFMIE A(xy), FPIR 1.

SB5 IE o WA R T (2, 2*,7), & S = 1.

S 6 %S>mﬂMér:§T%ﬁ%rkéwm%hzmmxmeﬁﬁ\mw
BT Q@) NT(x), F dr, =0, % F ={a*}, S = S+1, #56; HMHENLIES.
S8 MWL R, AT BRI, HOPIR 11 B, HECEER 9.

BB Lo =ap(on), k— k+1, BEHIET

FE10 5 |F| =1, ML k=0, #5851, 50, 3BT 7.

FBI11 H|F|>G WA F={a*},S=5+1, #8% 6, 5N, #5877

FE12 Fr <o, MHEIL, o NERHA; G, ST 5.

T 8% I R S

SIFE 4.1 FEFE P(z) 2 YIS, Hil L P(x)? = P(x).

EIE 4.1 (i) Mo, € X HIEKKT fnf, HEEEEIN d, 2

VQ(zr)dr <0, a)dp =0,j € Jo(ax);

(i) 2 ap, & X W, EEREIN d W2 o] dy < 0,5 € Jo(z).
iE (1) B8R, Y2, € X HIEKKT &b, A

VQ(zx) dr = =VQ(zx) " P(2)VQ(z) = —[| P(2)VQ()|* < 0.

5341
Alwr) di = —A(zi) " (1 — A)(A(z) " A(2)) T A(2) ) VQ(xr) = 0,

ED afdk = 0, j = J0<"L‘k), él%l:i/l{\j%lﬁmz
(il) = o ¢ X I,

A(ifk)Tdk = —A(xk)TP(iEk)VQ(xk) + PkA(xk)TB(iﬂk)Tw = prw <0,

Bl aTd, <0, j € Jo(zi), GERAHIE.

EIE 4.2 AL RARLIE.

WE () # xp € X B, it = 0. e 4.1 J7EdE KKT gk, VQ(ar)Tdr < 0, WA
my(ar) < 0, FH [—mp(ar)] (ap)' =0 > 0 = 6 [h(zx)]%2, B (3.5) HHIL.

T, B oy RN, A

Qzi(ar)) — Qzx) = Qxx) + axVQ(xx) di + o(odi) — Q(z)
= OékVQ(Ik)Tdk + O(Oékdk) < 5204kVQ(SCk)Tdk,

B (3.6) FMAL. BIULH o) € X I, SLE BB GIE M o, BB
(il) %z ¢ X B, o™ > 0, B EEALEB IR 3 7k — NI RHEZIGHA AR, BABEATT
PR B,
L b, BRLRERBIIE o), FIHIZIER M SHRL L
Do TSR, A SC4 T
[Ad] FE4E M., > 0, 13 [my, ()] < M,a.
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e

EIE 4.3 HEREASAL, WA
lim h(zy) = 0. (4.5)

k—o0

E () #HETEMNEARDIY R, Rk K, J5iEMR k> K i, IEFEART 7. WHA
ATAL AT k> K, (3.5) F1(3.6) s\#ERELL, T

01[h(zy)]*® < [frnk(ak)]sla,lc_s1 < Moy,

S92 1
ﬁﬁlak>M- Hl1-—>0H
Mm S1

Qi) — Q(ax) < dymilan) < —6207 (o)~ [A(a)] < —810, ML [A(zy)]*.

Wt i =12, -,
K+i—-1 K+i—1
Qo) = Q)+ Y [Qrrn) — Qex)] < Qrk) — 616 M Y [h(m)]*.
k=K k=K

H Q(rxys) FHFRFH, (4.5) AL
(i) B TFE—HT K, THRERNTETI {ok,}, 2 {o} REFFI, EFEE
ki € {K;} K, WU &, RTRAFIER L C € R R Cy > 0, 13 Q(zx,) > Ch, h(wk,) < Ca.
HEEL 4.1 AT RERELATRL, A Tim A(ay,) = 0 FSE, I (4.5) AL
IR JET A DS R.
EIE 4.4 W oap € Si(2*), UATIETEHEN Fp. 5 r > 0 780708, W—EFE o > 0, 13
T = i, + ad BIET F), %
WE HEHEE 41 AL Moy, € X BRI (3.1) 1 KKT g, hEVEE R0 d), e

VQ( )dk<0adk 0]6.]0()

Bl ay, € Sy (x*) B, BIEHEE R M —E & f(zr) BL T (2, 2%, r) B FFETT. i4EE
ER R B DL IE T 1 X, U o € Fy, 118 f(zen) < f( ) j@ T(xpi1,x*) < T(xp,x*)
oL, Bz BEREIET Fy B2%2.

TS IETEE Fy AURAKCEEE So(x*) IR R.

EIE 4.5 Wa, METENF, = {2 |1 <1<k} RN v B F %2, IFHLE
Fﬁﬁ X (Vl’l € Fk), )H\IJ Tp41 € SQ(ZL‘*)

JE %xk+1 ¢ X, WXtz € Fie X, zpp BRLEH, Wz € X, %Pﬁ"f
x; € Fi () S2(z*), BN 2 X 2y, G510 WAREOL. B, XA 2 € Fr (N (S1(2*) U{z*}
*Eﬁ/)ﬁ%ﬁ’]nz)( Mot HELRE F, W. M zp B Fy 3652 HSCRE o, AR (4 1) (4.3) _f
A f(zrg1) < f(27), B @piq € Sa(2%).

EIE 4.6 W oy WWIETEN F, = {2 |1 <1<k} C Si(z*), H Sa(z*) # 0. WALIFLE
= TN € 52(33*) f§i15 Va, € Fy, on b .

WE B, Vay € So(a*), A fzy) < f(z)(Va € F () Si(z
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T (2.2) RFSy(a®) £ 0, —EAFE oy € So(x?), fifF e 2V Em=fDHrl 5
Bl T(zy,z*,r) < 0. BN 2 € F(Si(x*), B T(z,xz*,r) > 0, WA T(zy,z*,1) <
T(xp,x*,r),Ya, € F,[)S1(x*).

FAN, RYE Sy (2*) A Sy (x*) WIE X, o M xy WERATIERN, W h(z) = h(zn) =0, BT
PL oy SCHC 2.

RIEEH 4.6, MBRIETERAF 0K, ok A o+, MEEFENE] o KKK
AR HL

IR 4.7 Wy, MHETHENE, = {2 |1 <1<k} C So(a¥), #t—BHEM 2™ € L(P),
Wz LRESCHC Fy A B AL

WE H f(a™) < f2) (Vo € Fi () S2(a")) 13

R L Ca E{CORE BV CARNIC ORI (4.6)

MY e F855 /N, T 2%, r) < T(xy, x*,r) LEEOL, HH h(z*™) = h(z;) = 0, BTEL 2 @b
SIZ@E;‘ xIy.

5 HELER

AT E IO UEHE TR R ) SCUE T HH S B U R R R R R AR A
Matlab2014b & 17 388 F iz 17, 44N Intel(R) Core(TM) i5-2410M CPU @ 2.30GHZ
2.30GHZ, REHAN 64 M HEERS, T x64 FIAFEE. HIENSEEEWT: s, = 2.5,
Sg9 = 12, 51 = (52 = 61 = ﬂg =n= 1076, To = ]., r= 1073, G = 500, 6= :I.Oi3

FEBUA L RAER 1-4 o, K &5 8 LUTF.

ko 55 k UORAS RN /G 2 3T 56 & ORI ROEARIIIIE KG 2f: 35k AR
FR/N R f(p): 35 B ADNRESICME; Fio: 7255 & OGRS AN U 98T

Hf 5.1

min f(z) = 27 + 23 — cos(18z,) — cos(18z),
st.xy+29 <=2, 1 —0522 <35, -3, <2,1=12.
HUE AT AT S AT SA 5 20 = (0.25397,1.82675) T, 1534 @A/ 4
> = (—1.38766, —0.69384)T,
S JRMMER f(2>°) = 0.42196, SisfT AN 8.513 F5.
Hf 5.2

5 5

min f(z) = (Zicos [(i+ 1)z + i])(Zicos [(i + 1)@ + 4])

=1 =1
+ [(z1 + 1.42513)% + (x4 + 0.80032)?],
st. 10z, + 5xy < —10, 5xp — 10z < —10, —10 < 2; < 10,0 = 1,2.

HUAE AT AT IR IR 55 20 = (—2.37284,4.58849) T, 1351 4x JR B /N ot

2™ = (—7.70562, —0.80032) ",
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38 % 5 ES &
F 1. HHl5.1
k xz x f(xy) Fy,
0.25397 —1.41238 —1.41238
1.60708
1.82675 —0.98248 —0.98248
—1.392 -1. —1.
39267 39687 156761 39687
—0.97853 —0.97937 —0.97937
—1.39601 —1.38766 —1.38766
0.42196
—0.69780 —0.69384 —0.69384
*2: B 5.2
k x% x f(xy) F,
—2.37284 —6.47590 —6.47590
—98.05298

4.58849 —0.80032 —0.80032

—7.71452 —7. —7.
7.7145 7.70562 147 96943 7.70562

—0.80032 —0.80032 —0.80032

S RMIMEN f(2>) = —147.26943, SIB4THHA] N 4.566 F5.

El 5.3

min  f(z) = =25(z1 — 2)* — (v — 2)* — (13 = 1)* — (22 = 4)* — (25 — 1)* — (w6 — 4)*,

s.t.

0<21<6, 0<2,<8, 1<z3<5, 0<24<6, 1<z5<5, 0< < 10.

T3t+wg >4, vs+x62>4, x1—302<2, —r1+x2<2, x1+212<6, 11 +1x2>2,

HULE AT AT IRA MG £ 20 = (3.28329,0.83175,0.89576, 1.54505, 5.04430, 1.52569) ", 1534

*3: HHl5.3

k ) x f(x3) Ey,
3.28329 5.000000 5.000000
0.83175 1.00000 1.00000

1 0.89576 5.00000 990 5.00000
1.54505 0.00000 0.00000
5.04430 5.00000 5.00000
1.52569 0.00000 0.00000
5.000000 5.000000 5.000000
1.00000 1.00000 1.00000

9 5.00000 5.00000 _310 5.00000
0.00000 0.00000 0.00000
5.00000 5.00000 5.00000
8.00186 10.00000 0.00000




No. TR RS TR RN SR T A RSO 1%
/N 2> = (5,1,5,0,5,10), 2RWMER f(2>°) = —310, BIZIFH A 15.939 5.
F 4: HHl 5.4
3 20 < f(zp) Fi
0.9058,0.1270,0.9134, 0.7238,0.3449,0.1552, 0.7238,0.3449,0.1552,
0.6324,0.8147,0.0975, 0.3448,0.2163, 0.2837, 0.3448,0.2163, 0.2837,
0.2785,0.5469,0.9575, 0.32481,0.1752,0.60404, 0.32481,0.1752,0.60404,
1 0.9649,0.1576,0.9706, 0.5005, —0.0005, 0.5005, 3.21485 0.5005, —0.0005, 0.5005,
0.9572,0.4854,0.8003, 0.3287,0.3483,0.4141, 0.3287,0.3483,0.4141,
0.1419,0.4218,0.9157, 0.0859,0.4141,0.62843, 0.0859,0.4141,0.62843,
0.7922,0.9595 0.5663, 0.4099 0.5663, 0.4099
0.4640, 0.0360, 0.4707, 0.4640, 0.0360, 0.4707, 0.4640, 0.0360, 0.4707,
0.0302, 0.4698, 0.0305, 0.0302, 0.4698, 0.0305, 0.0302, 0.4698, 0.0305,
0.4695, 0.0305, 0.4695, 0.4695, 0.0305, 0.4695, 0.4695, 0.0305, 0.4695,
12 0.5426, —0.0426, 0.5426, 0.5426, —0.0426, 0.5426, 2.45084 0.5426, —0.0426, 0.5426,
—0.0271,0.5271,0.2646, —0.0271,0.5271,0.2646, —0.0271,0.5271, 0.2646,
0.2354,0.2646,0.6577, 0.2354,0.2646,0.6577, 0.2354,0.2646, 0.6577,
0.3251,0.1749 0.3251,0.1749 0.3251,0.1749
0.4634,0.0366,0.4775, 0.4634,0.0366,0.4779, 0.4634,0.0366, 0.4779,
0.0227,0.4773,0.0232, 0.0221,0.4779, 0.0228, 0.0221,0.4779, 0.0228,
0.4768,0.0232,0.4768, 0.4772,0.0228,0.4772, 0.4772,0.0228,0.4772,
24 0.5377,—0.0377,0.5377, 0.5374, —0.0374,0.5374, 2.43902 0.5374, —0.0374,0.5374,
—0.0221,0.5221,0.2691, —0.0218,0.5218,0.2693, —0.0218,0.5218,0.2693,
0.2309, 0.2691, 0.6398, 0.2307,0.2693, 0.6389, 0.2307,0.2693, 0.6389,
0.3312,0.1688 0.3315,0.1685 0.3315,0.1685
0.4289,0.0711, 0.4296, 0.4289,0.0711, 0.4295, 0.4289,0.0711, 0.4295,
0.0704, 0.4296, 0.0704, 0.0705, 0.4295, 0.0705, 0.0705, 0.4295, 0.0705,
0.4296,0.0704, 0.4296, 0.4295,0.0705, 0.4295, 0.4295,0.0705, 0.4295,
36 0.0704, 0.4296, 0.0704, 0.0705, 0.4295, 0.0705, 0.55291 0.0705, 0.4295, 0.0705,
0.4297,0.0703, 0.4297, 0.4298,0.0702, 0.4298, 0.4298,0.0702, 0.4298,
0.0703, 0.4297,0.0703, 0.0702, 0.4298, 0.0702, 0.0702, 0.4298, 0.0702,
0.4297,0.0703 0.4298,0.0702 0.4298,0.0702
0.4291,0.0709, 0.4292, 0.4291,0.0709, 0.4291, 0.4291,0.0709, 0.4291,
0.0708,0.4292,0.0708, 0.0709, 0.4291, 0.0709, 0.0709, 0.4291, 0.0709,
0.4292,0.0708,0.4292, 0.4291,0.0709, 0.4291, 0.4291,0.0709, 0.4291,
43 0.0708,0.4292,0.0708, 0.0709, 0.4291, 0.0709, 0.55285 0.0709, 0.4291, 0.0709,

0.4292,0.0708, 0.4292,
0.0708,0.4292, 0.0708,
0.4292,0.0708

0.4291, 0.0709, 0.4291,
0.0709, 0.4291, 0.0709,
0.4291, 0.0709

0.4291, 0.0709, 0.4291,
0.0709, 0.4291, 0.0709,
0.4291, 0.0709

5.4

20

min f(z) = Z Ex

i=1

1
— — cos(bma;)],

10

st. @i+ @1 >054i=1,2---,19 —1<z,<1,i=1,2---,20.

HUAE AT AT SRS T 46 5

= (0.9058,0.1270,0.9134, 0.6324, 0.8147, 0.0975, 0.2785, 0.5469, 0.9575, 0.9649,
0.1576,0.9706,0.9572, 0.4854, 0.8003, 0.1419, 0.4218, 0.9157, 0.7922, 0.9595) ™,

SRR IS N

= (0.4291,0.0709,0.4291, 0.0709, 0.4291, 0.0709, 0.4291, 0.0709, 0.4291, 0.0709,
0.4291,0.0709, 0.4291, 0.0709, 0.4291, 0.0709, 0.4291, 0.0709, 0.4291, 0.0709)T,
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2 RIM/AMEA f(2>) = 0.55285, SIsAT I A2 409.516 #0. BT3RS 05 A/ mi bL AR
%, TEARSCH R A kAR R

DL R 45 Ui T B T RR I 1) SOOE FIH AR R B R A 2. B9 5.1 55
1] 5.2 W AR ARLE A, &g 5.1 B R B A B KKT s, FdE 7 s B0E A3
KPR, &R T B AR R 3UFaE . B0 5.2 | erEnT AT R 3 Fase A, i@
B BOE IR B AR FHWH 5.3 Mm@l b R RIENSEH 5.1 0L F6l 5.4 1)
TSN E I, BARMNTATEIMER S T KKT &, REEZERGIER R, i =1
il B TR D, FEIT SRR, TSR] 5.4 HI4EEUR R, R T IS AT I R K T IR 2.
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A GENERALIZED FILTER FILLED FUNCTION METHOD
BASED ON GRADIENT PROJECTION

ZHANG Hui-wen', WANG Wei', LI Min', XU Yi-fan?
(J.Department of Mathematics, East China University of Science and Technology,
Shanghai 200237, Chma)

(Q.School of Management, Fudan University, Shanghai 200433, China)

Abstract: In this paper, non-convex global optimization problems with constraints are
studied. By using the structures of filter and filled function, a generalized filter filled function
algorithm based on gradient projection is presented and the theoretical properties and numerical
results are obtained. The algorithm modifies the definition of the filled function and the application
scope of the filter technique, which extends the local optimization technique and makes it one of
effective methods to solve the global optimization problems with constraints.

Keywords: non-convex global optimization; constraint function; filled function; three-
dimensional filter
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