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Memory gradient perturbed rosen projection method for nonlinear
programming with nonlinear inequality constraints

SANG Zhao-yang

(College of Science in China University of Petroleum, Qingdao 266580, China) -

Abstract; By using perturbed projection matrix, a new descent memory gradient perturbed projection method for nonlinear
tonstrained optimization problems was developed. The global convergence properties of the new method were discussed.

Combining FR, PR, HS parameters and the quasi-Newlon equation with the new method, four new classes of memory gradient

hod

d. The classical

perturbed projection were p

gradient method is generalized for constrained optimiza-

tion problems. The numerical results show that the new method is effective.

Key words: noulinear programming; perturbed projection; memory gradient; convergence

Rosen BB Y BRI IR BALIL IR
ErsEANE, SRS HMTEES, B TS
BREEDS | DAL B Rk R A BRI
WHEREY:, BTREREERPREMMATESZ
BRI ERERA (A, BT, %
W AP REBARMAE, TEg e
HEREEENWIMSGEE, i HES NTEARHA
RRE T —F7E Amijo KR T4 FR PR #L4E
BEEERASEGE HS R ER ., IMNEET R
W T — BB ARBAEE =S BEE
%, B —XERSEE S RSB BEEE, L
PREEPREEA AN TR, I TE RS
R, EEAEEE BN EYERT WE
Hela) Bt GLP U AL T —IRICIZH B GLP
HHEE, EEVHAESEEERE, XRETHERM

R E#.2011-03-27

RECIEEE TSR B — MR &M, U
PRIEFR 2] B AR R D128 B B B T R 7 P,
AT S 3R AR M A R A IRV B TR 0 B R 50
B FREBE S, JHE B RS,

1 BERESE%
EERE(P) :l:’liii’lf(x) , K A={xeR |¢

(%) =<0,i=1,2,- ,m} HE:
(Hl): f(x) eC", c(x)eC, i=1,2, -,
(H2): VxeA, rank{ Ve, (x),ie (%)} =
o) |, E*Jq(x)= {ile(x)=0,1<ism},
[Jo(2) [T Jo(2) FICEBINEL,
®JC{1,2,-,m|, & rank{ Ve, (x),ie]} =

EEWE  FFHRBEHEINH (10971118) ; H R BB EARG L% 2L % £ % BT H (09CX040204)
IR B A RIKIR(1982-) , 3B (W) , WARIEW A, STHIW, 8+, EEAF IR ML 5 BB R,



F36KE F4am

SIS R AL TR, & SRS A < 187 -

[JI, xeA, it:

g=g(x)=-Vf(x),

Ny(x)=|n(x),ie]},

n(x)= Velx)/ | Velx)l, ield,
(u(x),ie)"=(N,(x)"N(x))'N(x)g(x) Lu,
(x), -
A(x)=n(x)+8g(x), iecl.

Ny(x)= (7(x)ie ) N,(x) 2 &3, K 5,20,
?ﬁﬂ;r&nk?\’,(x)= |1, MR A

(%) ,ieN)T=[N,(x)"N,(x) "' N,(x)"g(x) 22,
(x).

Jlid X

P (x)=I-N,(x) [N, (x)"N,(x) ] N(x)";
Py(x)y=1-N,(x)[N,(x)"N,(x) I"'N(x)".

Xt Ny(x), P(x)BINFHR:

S rankN (x)= | J[, 8Tu,(x) #-1,
MAA rankN,(x)= [ J],

51 2" 3 J2J(x), 8 alx) <1, WY P,
(x)g(x)=0 H i,(x) =0, d(x)c(x)=0, ieJ i,
x RFRE(P) HY K-T &,

~XTEE(P) BIE K-T Miox, €A, J,2],(x), &
8, =0, ﬁrankfvjk(xk)= (I ], %
Sk=i’1(xk)(g;‘+ﬁkdk4) s

W THEFHRRSH S,

2:P(x)8.>|B&iP(x)d,, ],
&P(x,) g8, 1= (cosh, [+4) B, - (1)
1,(x)g.0 - 1P)(x)d, |,
H,450,0, £ P, (x)g(x,) M P, (x,)d, HIK
.
AR(D)EFR LB T B, WEBETER, B

Bke[_gkak]y (2)
— 1 ”Pj(xk>gk”
B Toos B J+hvoos 6,  TB(xd,, 10 )

- 1 12,(x)g. ]
Bi= [cos 6, [+A—cos 6, HP,zxk)dH I )
B3 FHx,cAREME(P)HIEK-T &, 8,

WE R (2),(3). (40, WIs< (1)

HP/(xk)gk Ho
iE# S, KB, WEX, HiE,
5184 Fx cANBE(P)WIEKT K, B,

WEA(2).(3).(4), M gls, > IP(x)glF
ER S, M9 SR (1) 78

g:Sk = gfi’, (x,) (g +Bd,.,) = ||1.’,(x,‘)g,‘ “2 -
. . 1
|B.8:P/(x)d, | =P(x,)g, Hz—mgfsk-

i L=

| cos 0, [+A
1+]cos 6, |+A
”P](xk)gk”z‘

SRIBIERIELTRMRALIR G HC IR B B s B
Hk(PMG) BRI .

(1)Vx, €4, §,>0, B>1, A>0, ¢>0, 0<r<1,
dy=0, % k;=0;

()% T =0, (2,) 0 HIR det[ N, (x,)'N,
(x,)] =6, MEXR3); /W, £5,.=85/8,5
BE(2);

(3)HH &, (x,) ,ij(xk) , MR P, (x,)g(x,)
=0, 1,(x,) 20, 7,(x,) "%, (x,)=0, W, x, &
(PYZ K-T 5, BRHELR(4);

(4)% .
dkzi)jk(xk) [g(x)+Bd, ] +1~vjk(xk) [NjkT(xk)N]k
(x) 1'%, (x,),

Heo g, WRA(2) (3)(4); 8, Flo, (x)HRT
P (F)

(1) g (x> (2 1P (x)8(x) F +7,

5 A
”P](xk)gk ”2?——~X

TS =
85> 1+A

(x,)"9,,(x,)>0.
() a(x)o(x,) =0, ¥ iel,, HEXR T
u,(x,) =0, i(x,)o(x,)=0, Viel,.
(W) Yield,, n(x,)'d, =5(x,)-82(x,)7d,

<0, c(x) &"’i", N
8 1 2
{<0, oy ek, LORRIEL f5IE

(5)% xp, =3, +A,d, 300 A, %{c,-;,z%,m} i
WR TR A ZERAH
x,+A,d, EA’Hf(xk)"f(xk+Adk)BTAg(xk)Tdk’
B S, =8,, k:=k+1, BHRQ2),
& #5& FR.PR HS HEUBbER Y, TAHT
5B, B’Uiiﬁ)l??ﬁé:
B =argmin{ ‘B‘B;R ‘ Be [—@k ’Bk]} s
B.=argmin{ |B-}" | .8 [-B,.B,1},
B, =argmin{ |B-B{"| B e [_Ek B,

EEP BFR - Hgk“Z BPR - g{(gk_gk—l)
, ”glﬂ HZ’ g ”gk-l ”2

HS
s Bk{ =



- 188 - FEE RS FR(H KA TR

201248 A

BB By T g4 FROPR.HS B
d._(g,-g.)

Bz B BB H E, 4510 PFRPPR,
PHS,
SRIELTNE A ) i o) #9553, 24541
FURE % A RICIZ BFGS Bk, HigRFmd, 0
Bd,=-g,,
He B, B— A IECHEKE, HERFGHE Bd,.,
=38 = VAR 5 di =X,-%,05 Y1 =881 o
Btk
4y, =-[(B) 8.1y =i(B) 'y =-gid, .,

T T
Quasi-Newton _ 8 kY e-1 8k d,
Bi =

d:_]yk,]
HBEU LS, 7 PMC HE BB,
B, =argmin{ | g-pRN"r | B e [ _ék B3,

NRBLE S4B B ERNREE
2%,184E PQN,,

2 Bkl

BE5 4 SCR WIEZSHSE, LR R &5
AR, I Eminf(x) o B 1x, | R PMC 74
T, (d,} FARLI T PR, R T2 B
(xd) | R B2,

() (x,,d) B0

(2) 36>0,YAe[0,8], 3k, HYE>k,, ke
KA x,+Ad, €S;

(3) g(x,)"d>0.

ERR ACER[3]ZBIH 3, Bk,

FHE1 #FH(H)M(H2) RS, ME B PMG 5
AP TR (P) B K-T & x,, 85 E—
NI S x, ), Bx il —DIRIRA, HEE

T x b W x, ~58 B =1, Jo(x)= T,
Vie K, WSTE4M (H3) Rarnt, & & %08
(PYHY K-T 5.,

(H3): 3FH 18, (x) pck =8, (%) & 18,
(x) 1o—0,(%), B8,(%), 6,(X)WEFIHE 1 R(F)
FEGAAECT) L) (SR RER J,(8) Rar
BIAT),

ER HTIHE 2 B e AE S A N AT,
EEEF TG S x, | B EEENAM, BX
BRLS )BT A det [V, (x,) N, (x,) ]>e, Yhe

K, 4 riKem
det[ N,(x;) "N, (x,) ] = £>0.
iﬁf(rankN,(JE): [J1. HI(H3) JIBFE T Al )
2,(%)= [N(®)N,(2) 17N (£)g(x).
HEIE3 IS HA, WEA RFFH N CK Al

S, s, X

d=S, +[N,(2)"N,(£)]'N ,(£) 9 (x).
o (H1) & 8,(x,) Atk
[ | =i (8), 1d,}—od, 8,(%),(x) <1,
HABR(FHFMEHECD), (H), KT A Cck' R
—RHFFE, BR,

() A2 ELP ()60 [+ (%) () 0.

Feg(x¥)d=0, W Pj(f)g(f)zo [l iz,(f)Ti),
(2)=0, #a,(2)=0 B 5,(5) «,(x)=0. h3]M2
H x KEE(P) B K-T fi, B, 4 g(x) 'd>0, H
<0, c(x) &M,
<0, c(x)EL Y,
WFFES,>0, VA e[0,8 7 ¢,(¥+Ad) <0, ¢,
(x) A6, VieJ, WIEELE, B o (VLN
M. 36,50, VA€ [0,5,]1F ¢ (2+Ad) <0, B 8=
min{d, ,8,}, H1{(x,,d) ] . ——(¥,d)HAYAe
[0,8], Tk,, VEk=k,, ke K1l c(x,+Ad,) <0, 3
IR AR R ELHEB L. X J2/,(x) 5
ERXMFERBEEARE R L. i, g
(2)'d>0 if, BIFLS FM4FFH 1 (x,.d,) ! IR
S, FIE, BIRA g(%) 'd=0. MTix N (P)HY
K-T &,

3 HERIE

4B, =0 &, MBBERS * REH. iICH PG,
ok, EHMEIR 6, Al 5, (x) BT ARSI RAKRE
ik, EREPR
-¢,(—it,(x,)) ,,(x,) <0, )
by (~(x)) e (x,) it (x,) 50
Hr ¢ R >R HELEE R =1 e RIA=0},
R v

d.(A)= 0= =0(i=1,2).

LS, (x)=P,(x)e,e=(1,,1) eR’ P(x)=
elJl lg(x) || +1 °

(x,) S (x)WRE(F) . HRMix !

n(%)"d Xjel, ®YieJ(x),

el

775(“‘1,):

WFIE 1 MG 2 WL, g,

%

x HJ, =1,



F364 F48 EX AP R XX AR TR A Y £ EF & A - 189 -

YkeK#f, RERLEL,
1 min f,(x)=xl+4x3,
« ) sot fi{x)=x,-% <0,
(NP IR Fi(x)= 15,23, 50,
filx)y=-x <0
ML x°=(0.8,0.8), BiL&E x" =(0.5,0.25) ./

K
a,(x,)——u,(%),

K
3:‘(“71[)*>

u,(x,)—u ().

ixrzi(xh{_(b'(_lf‘(f)))’ﬁf(xfsfo’ Vi (x7)=0.5,

=, (- (%)) (%) ,u,(%)>0, . N
MR ¢, ,c, WEESEMEM, IK'CK, M Vkek, B2 minf,,<X)=§(xf—x|xz+x§>‘—xs,

B a(x,) <0, Vielu(X) <0; H#F i(x,)>0, ot f(x)=r-20,

Yie]: u»(x)>0:17,k(xk)i>ﬁ,(f)u B(H3) 1 %20, i=1, 2, 3.

37, M3 —F AR EL, MEE £ =(1,1,1)  BiLS (0,0,2) f(x")=
FEEESCHK (4 ] R LA, #E P- 111933 HLEE -2,

EFIH MATLAB %4 # 8 F 3T SH, #EE: B3 minfy(x)= (x,-2)2+(x,~1)2,

PMG (B B,=8,) .PG .PFR .PPR _PHS POQN ', A st f(xX)=x,+x,-2<0, .

=0.4, 7=0.5, B=2, c=1, ¢.(t)=10:(i=1,2), fi(x) =222, <0.

PR A1 ([ P(x)g(x) [<107,107) TR B x"=(0,0) &bl x" =(1,1) f(x" )= 1.,
F1 BETELR
Table 1 Numerical results

HE R BARE k=38 RALE BAEHE) /s

N PMG 5/12 {0.5016,0.2508)/(0.4999,0.2502) 0.5032/0.5003 0.015/0.016

PG 6/12 (0.4972,0.2516)/(0.4998,0.250 1) 0.5003/0.5000 0.016/0.016

1 PFR 5/12 (0.5024,0.2504)/(0.4999,0.2501) 0.5032/0.5002 0.016/0. 016

PPR 6/11 (0.5001,0.2499)/(0.5004,0.2498 ) 0.5000/0. 5000 " 0.016/0. 016

PHS 5/13 {0.5033,0.2484)/(0.5002,0.2499) 0.5001/0. 5000 0.015/0.016

PQN 5/13 (0.5033,0.2484)/(0.5001,0.2499) 0.5001/0. 5000 0.015/0.015

PMG 5725 (0.1506,0.1506,1.9972) /(0. 058 8,0. 0588 ,2. 000) -1.9193/-1.9810 0.015/0. 032

PG 25/110 (0.1514,0.1514,2.0000)/(0.0601,0.0601,2. 000) -1.9214/-1.9804 0.016/0. 078

B2 PFR 6/26 (0.1420,0.1420,1.9985) /(0. 0603 ,0.0603,2. 000) -1.9272/-1.9803 0.015/0. 047

PPR 11/52 (0.1510,0.1510,1.9980)/(0.0597,0. 0597,2. 000) -1.9216/—-1.9805 0.016/0. 031

PHS 8/34 {0.1400,0. 1400,1. 9995) /(0. 0603,0. 0603 ,2. 000) -1.9296/-1.9803 0.016/0. 031

PON 6/25 (0 1403,0. 1403 ,1.9984) /(0. 058 8,0. 058 8,2. 000) -1.9284/-1.9810 0.016/0. 031

PMG 7/11 (0.9992,0.9990)/(0.9990,0.9990) 1.0016/1. 0002 0.016/0.016

PG 14/22 {0.9985,0.9982)/(0.9990,0.9998) 1.0030/1. 0007 0.015/0.016

13 PFR 10/18 . (0.9980,0.9975)/(0.9997,0.9994) 1.0038/1. 0007 0.015/0.016

PPR 13720 (0.9980,0.9976)/(0.9998,0.9997) 1.0040/1. 0004 0.015/0.016

PHS 11/18 (0.9981,0.9975)/(0.9998,0.9996) 1.0038/1.0005 0.015/0.015

PON 10/17 (0.9986,0.9986)/(0.9999,0.9998) 1.0029/1.0003 0.015/0.015
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