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D . clD D , intD D .
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{“ C intD, TR D oD = dintD, oD =
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F.= {xf(x) < c} (2)
c , f:XTR
f f x x €F.,
f X X Fc
1.2 @
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X QX @ u 0 (X, QW Q-
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(M) (X, Q1) Q-
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! ScX . minesf(x) = ¢ .
2. 167 c> ¢
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, S
Vo(c; S) = Va(c) .
Vo(c; S) , [1]

2.1 Va(c; S)
) Va(e; S)> 0, Ve > ¢ ;
2) Va(e; S)= 0, Ve< ¢ ;
3) Vo(e; S) (= o + ) , (¢, :
4) Va(ce; S)

2.1 ¢ (- oo, o) ., $(0)= 0, Vo(c) (- oo + oo
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2.3 2.1 ' , k21,
Ve(e) = kViei(e)y k= 1,2 ..
>1 ,
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V(c)= 2m(c).

»m(c) (= 00, + oo , V(c)=2m(c) (- oo + )
2.1 v(e) (- oo )
2.4 v(c) (- o + ) , (", + o)
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¢ = it/ (x). (9)

S [1e-11]

3.1 (X.d) p(x) S
Dp ;
2 p(x)=0 x€S;

3) infés, p(x) > 0, SB:{u dlu,v) S BVUES} B> 0.

P (9 :
wilf (x) + @ (x)), (10)
a(> 0) . (A)
H' = {x:f(x)+ Pp(x) <c}
H. . JHE X : (10)

a, Cnf, n_ oo , 0, T oo c,llc(>c*),

miplf o)+ ap e} 0 n” e (11)

H, = {x}(x)+ ap(x) <c,} (12)

3.1 awle 2¢

linf, = O, = 1, NS (13)

3.2 {a,} . on e, ’ {C}
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il () 4 alp(x)} mips 0+ (0} 7 = g (14)

3.2 ap> 0 a 2 Qo,

i f (x) + cp(x)} minf (v) = ¢ (15)

<x.-f(x)+ W(x)= c*}= {x € S:f(x) = c*}: H, (16)

P (9

minf (x ), | (17)

S S S :

0, x €8
= ’ 18
plx) = {5+ d(x), xS, (18)
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3.1 (18)
, f+ o
3.3 d S , p(x) S . f ,
d S , S , d , a> 0,f+ o
S
S X JoX P S
3.3 ecn> ¢ = infx€s f(x),
H, = {xf(x)+ GLp(x) Se
, f+ aup :
Vily(cn) = L Hen= f(x)= p(x))dH, (19)
é:R'” R! , $(0) = 0.
(A) (R) (M)
wle 2¢ = I}léglf(x) (20)
3.2 S , f+ op(a>0 S . (A (M) ,
c 2c
Lim Vi (en) = Va(c, ). (21)

c2c (2
Vha)= J, Wew flx)- aupin))au=

J-H”\HCI"IS o= f(x)= Qup(x))di+

J-Hﬂs Hen= f(x)= p(x))db= T+ I
¢ €Hy e f(x) = ap(x) 20 x €HNH NS, o f(x)= ap(x) Sew f(x)

<Cn— c,

0 <1, <J‘HH\H[OS en— c)dBh T 0.
B ll.nln_> 00[1 = 0 HL‘ ﬂS 7P(x) = 07
I = IHI‘S N ocn= fx))dB L’nﬂc—f(x))dh Vi(e,S).
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Lim Vi, (ea) = 0. (2)
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Vo(c".S) = limViy(ca) = 0.

v¢(c*,5):j

H

~Ns Hc — f(x))db=
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1 (LVEM) )
T 1 €> 0 ; {a,}(roo).
aop(x0), k:= 0.

I 2 Vp%k¢( ck):
Wie) = |, #o- flx)= ap(x))dn

Hy = {x €X:f(x)+ ap(x) <0k}

a> ¢, Viks( ) > O
~ V,f%( ck)
W)
FI% 3 N < € 4;
Chi1= Ch— M
k:=k+ 1, 2.
T 4 ¢ = ¢ H := Hy, ¢
; b= ,

- L(ck—f(x)— ap(x) )db,

I 1 €> 0 ) {a,}(r ).
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T % 3 h< € 4;
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1= Ch— N, (2)
k:=k+ 1, 2.
T4 ¢ = ¢ H :=H, ¢ JHT
3. 4 ) 2, lim i~ oo ci ¢,

lim;~ eoH . = H"

{o)

lim(cr= crer) = kljm)vcz ée—¢= 0.
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myt(er) ~ my(cr)
A= W(H,;) >L1(H1) >0.

mB‘f( ck}

lim WH,) - 0, (2)
limmpt (1) = m(2) = 0. (30)
t= ¢ , H = H.
4
: myi( i) - 2,
) ) [45]
, (pdf) g(x)= g(x;v)
s X= (X1, -5 Xn),0 ( ). , g(x) A
X19X29 "EXNa
Iie) = Zg(x) (31)
I = L G(x)dH. (32)
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S (xi = 111'22
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B (W, by oy ) 0= (0,0, ., )
3 2 :
T €> 0 , Qo , n> 1, xo €R" co= f(xo) +
Qop (x0); Ho= (Mo, ..., Fou) Ob= (O3, .., OBn), N 0< P<o0. 1 N
= [N], k= 0;
&5 % - n o2 k_ koook k
p g ) g(x) = N(H, 0F) X' = {XI,XZ, --3X[\}- (31),
- Aag
N = e, (%)
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T 3 N < € 7; ;
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B S , (W, o)
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A 1 : .
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0%&1,,‘.: e Z{X?— Llk+1,_,‘)2, j= 12 - n. (37)
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Wot= aMuwi+ (1- a) B, Oki= BrOi+ (1- Bi)ou, (38)
1 q
Be= B- B1- . k=12 .. (39)
0.5< a< 0.9, 0.8< B< 0.99, 5 <q <10;
T 6
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5
, Matlab7. 4 s
Windows
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minf(x) =— x1— x2+ x3. (41)
h(x) = sin(4Tx1) — 2sin(P2) = 2sin(2M3)” 20, - 5<ai, x2 <5. (L)
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"= (4.750 000 000 0, 4. 999 999 999 9, — 5. 000 000 000 0),

X
F7 == 14.749 99 99 9.

1) : 8 104;
2) (1% 1071
3) :42.408 414 5.

2

minf(x) == (x1— 1)°= x3— (x3- 1)%

X1+ x2— x3 <1, - X1+ x2— %3 <— 1,
1201+ Swa+ 1263 <348, 1201+ 1202+ a3 S17. 1,
— 6x1+ x2+ X3 & 4 1, 0.0 <x1,x2, x3 5. 0.

x" = (1.000 000237 1, 0.000 000 003 8, 0.000 000 359 7),
f7 =~ 0.999 997 149 0.

1) : 566;
2) 1% 1071
3) :9.350 534 s.

3

minf(x) = - Zx%— X1X2— 2%x2.

X1+ x2 <1, 1.5x1+ x2 <1.4,
0.0 <x; £10.0, - 10.0 <x2 <0.0.

x = (7.59 9857205 — 9.9999926416), f =- 19.517 259 441 3.

1) 1 473;
2) :0;
3) :3.243 225 s.
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Discontinuous P enalty Approach With Deviation
Integral for Global Constrained Minimization

CHEN Liu', YAO Yirong', ZHENG Quan"’
(1. Department of Mathematics ,Shanghai University,
Shanghai 200444, P.R . China ;
2. Department of Mathem atics, Colum bus State University, USA)

Abstract: The discontinuous exact penalty functions is employed to solve constrained minimization
problems with the help of integral approach. A general form of constrained deviation integral was pro-
vided and its analytical properties was examined. Optimality conditions of the penalized minimization
problem was proved as well. In order to implement the algorithm, cross-entropy method and important
sampling were used on the basis of Monte Carlo technique. Numerical tests show that the new algo-

rithm is effedive.

Key words: global optimization; constrained problems; deviation integral; cross-entropy method



