)

(

Journal of Jiangxi Normal University (Natural Science)

36

2012 5

Vol. 36 No.3
May 2012

TEHE: 1000-5862(2012)03-0253-04

s
213022)

Lagrange

s

HE:
5 ; ; Matlab
XHEkPRERD: A

XHEiA:
FESES: 02242
0 35l

min f(x)

st c(x)=0,ieE={,2,---,m,},

c;(x)=0,ieZ ={m,+1,-,m}, (1)

2 9
1 B%

f:R">R,c:R" > R"”
(1)
(1)

(1)

0
21

(60863266)

Yets BEA: 2012-01-20

HE&WAB:
TEHE N (1968-),

20

[3-5]

[6]

Matlab

min f(x)

min f(x)
s.t. ¢;(x) —zi2 =0,i=

(YN1010)

st ¢(x)=0,i=1,2,---,m,

B

z;(i=12,---,m)

=12,

Lagrange



254

M(x,z,A4,0)= f(x)—
DA [ci(x)_2[2]+%Z[c[(x)—z,«zf,
i=1 i=1
z;, Lagrange
V.M(x,z,A4,0)=0

a4 —ole(x)-22) = 0,i=1,2,,m,

Zi I:O'Ziz _(O'Ci(x)—ﬂ[ﬂ =0,i=12,---,m.
oc;(x)—-4 =0

Zi2 — _ﬁ_l,_ci(x) :l(o-ci(x)_ﬂ‘i)a
o o

A —o(c(x)-z2) =0z + (4 —oc,(x)) >0,
z;=0.
2

z? :émax{o,aci(x)—/li},i:1’2’...’,,1.

Lagrange
M(x,z,4,0) = f(x)-

l m
gg{[max{o, oci(x) -4 }]2 22 }’

(Ags1); :max{O,(/ik)i —UCi(xk)}’[:Lz’...’m’

,\1/2
{Z{min {ci E) (), H J <e.
i=1 o
D,
s;,iel.
min f(x)
s.t. ¢;(x)=0,ie€é&,
¢—s;=0iel,
s; = 0,iel.
[7-9]
Lagrange >
ngisn F(0)=D Ac ()= D Aley(x) = s;) +
§ ie€ ieT

O'Z (¢ (-"7))2 + O'Z (c;(x)— s[)2
ief el
st.s; =0,iel.

)

( ) 2012
x, (2)
Sl 2 s Si
S; = max{cl.(x)—ﬁl. /(20),0},1’ el.
(2) , x
min de(x,ﬂ,,o’) (xv /?'a O'), (3)

min @y 4. (X, 4,0) =/ (x) - Y A (x)+0 ) (¢ (%),

icA ieA
A(x,4,0)= A =EU{i € T|c,(x) <A (20)} A RE.
x(k),/i(k), o®

A(k) :.A(x(k),/i(k),o(k)) —
eUlie|e® <4® 120,

3) 2

min %) (d),
s.t.[d] < a®, )
0N ()= (g™ - AP a +

1 2
4" B d o |6 + Ayl

§ = (0 [iea®)T,
’1,(4{{) = (lik |i GA(k))T,
AP =(Ve;(x)! i eAD).

B  Lagrange A% Hessian
4) av, g®
Lagrange ,
> 0.
Lagrange
A_trial —
ﬁik - 20'(1‘>(Vci(k)Td(k) + cl-(k) ), ick,

(5)
max {ﬂik 200 (Ve ITa® + ), 0} e APN\E,

0, 5 0.



3 , 255
h(x) (d) Hessian
5 : 5 BUD Zy2 (0 A0v2e (x®),
hx) = |3 (e (x)” + X [min(e, (x), 00T S 2, APV ()
ieA i€l e
B(k+1) [10].
(e
1 max(ZA(k),Z“d(k)“), PP =n,,
0: (k+1)
0 0 0 0 AT =340, P elm.m],
X9 eR", A9 50,49 cR",6© >0, ) ‘ * *
0 mm(O.SA( ),O.Sud )“),p ) <7,
2 0<m <y <lyg€(0,1),¢, 6., f(x()),
k=k+1; 1.
c(x). ’
- A9, BO. F ={(co» fo)» e -
2 HEIRW
(10cy,—o)}, k=0; ;&1 _tq
I: Matlab S
(4) d";
2: A =104 =1, =0.1,7, = 0.9,
[¢®]> &, 3; o <, 74 =0.000 L&, =0.000 01,&, = 0.000 01.
® . CUTEr ,HSIO
c® =106", 3: 10 ,
3: > Lagrange
LANCELOT!!, ,
(a)
xtrial =x(k)+d(k). , N, m
) . . s n ,C" n ’A"
f(xmal )’ c(xmal),A(xmal) f g
) 1.
5) Lagrange Alrial,
(b) %1 3 EEM LANCELOT &yt 45
Pro.Dim LANCELOT
Problem
p(k) = n m fic g4 fic g4
i ia i HS10 2 1 21 21 25 18
CDA(“ (x(k)’/l(k),g(k))_@A(m” (x(t l)’l(t ”,GU l))
o YD , HS11 2 1 19 19 10 10
Qi (0)= Q74 (@) HSI4 2 2 15 15 100 10
o0 50, kD) _ il 4: HS22 2 2 11 11 8 8
HS29 3 1 19 18 6 6
(c)
. G HS43 4 3 23 22 11 11
X s X =xd, HS88 2 1 49 48 43 35
, 4, xED = 0 4; HS89 3 1 63 58 39 35
4 HS113 10 8 37 35 14 14
kil mial HS268 5 5 21 21 5 5
(a)Lagrange o AU — prial
(b) . A(k+1) — Atrial ; 1
(©)
o~ 3 5%
max(20'(k),2“/1(k“) ),h(x(k) +d®y = 0.5n(x"),
(1] [M]. ,2009.

max (a(k),ZH/l(k”)

), 7

[2] Lawrence C T, Tits A L. A computationally efficient feasible se-



256

) 2012

[3]

(4]

(3]

(6]

quential quadratic programming algorithm [J]. SIAM Journal on
Optimization, 2001, 11(4): 1092-1118.

Yuan Yaxiang. A review of trust region algorithms for optimiza-
tion [C]/ Ball J] M, Hunt J C R. ICM99: Proceedings of the 4th
International Congress on Industial and applied mathematics.
Edinburgh: Oxford University Press, 2000: 271-282.

Powell M J D. Convergence properties of a class of minimization
algorithms [C]/Mangassarian O L, Meyer R R, Robinson S M.
Nonlinear Programming. New York: Academic Press, 1975: 1-27.

>

. : , 2009, 33(6): 661-664.

. ,2010, 40(20): 131-137.

[7] Chen Lifeng, Goldfarb D. Interior-point l-penalty methods for

[10

[11

[t

[}

]

]

nonlinear programming with strong global convergence proper-
ties [J]. Math Programming, 2006, 108(1): 1-36.

Conn A R, Gould N I M, Orban D, et al. A primal-dual trust re-
gion algorithm for non-convex nonlinear programming [J]. Math
Programming, 2000, 87(2): 215-249.

Fletcher R, Leyffer S. Nonlinear programming without a penalty
function [J]. Math Programming, 2002, 91(2): 239-269.

Conn A R, Gould N I M, Toint P L. Trust-region methods [M].
Philadephia: SIAM, 2000.

Conn A R, Gould N I M, Toint P L. Lancelot: a fortran package
for large-scale nonlinear optimization [M]. New York: Springer,

1992.

The Trust-Region Method for
General Nonlinear Constrained Optimization Problem

XIA Hong-wei, WEN Chuan-jun

(School of Science, Changzhou Institute of Technology, Changzhou Jiangsu 213022, China)

Abstract: By introducing the slack variables and minimizing the augmented Lagrange functions, the equality con-

strained nonlinear optimization are extended to the inequality constraints and the general constraint. At the same

time the filter technique and trust region method are combined, a new algorithm for nonlinear constrained optimi-

zation problems with trust region algorithm is proposed, which the scope of application of the algorithm is ex-

panded and computational efficiency of this algorithm is improved. The numerical experiment shows that the

method is quite efficient.

Key words: general nonlinear constrained optimization; trust-region method; filter technique; Matlab procedures
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