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0221 A

¢ = minf(x), (1

S CR" f:R" T R' . f(x) S .

[1]
o [23]
1

¥ 1 co> gggf(x), €> 0, n:= 0, ap> 0, B> 1.0,

o= {x1f(x)+ ap(x) Sape
¥ 2

Cnt 1 = p‘(Tln)'[qn(f(x) + Uup(x))dH,
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H, = {x | f(x)+ aup(x) <c,}-

¥ 3
1
Ui 1 = THIL)LH(f(xH Gp(x) = cn)’dbe
Vnt 1 >€, ni=n+ 1, aGui= a5 2 , 4
ﬁ“- C*: Cnt+ 1, H*:Hn+l, °
p(x) (3
(x) = 0, x €8,
PUT= 0 s dix), €5,
§> 0,d(x) . :
S:{xlgL(x) <07 i: 1727 ---,r}
d(x) = 2max(gi(x), 0)°
, H, ,
° [4] ,
minf (x).
S:{xlgi(x) <0i= 1,2 ---,r}'
D>S R" .p(x) (2) .
2

F1 co> minf(x), € 0, k=0, a> 0, B> 1.0
p F(x, o) = f(x)+ ap(x);
H, = {x | f(x)+ axp(x) <c;};
Fck(x,ak)’
ks x €D\H,,

FC 2 t =
k(x 0) F(x, a), x € Hck;

1
Che 1 = U(D).[DFck(x’ 0 ) dbe
3

Vkt 1 = ﬁjn(F"k(x’ ) — Ck)zdu"

vie1 2€  ki= k+ 1, Gu1= aB 2; , 4

¥ 4 ¢ = e, H =H, .H  f(x) S

k1

p(x),
(2)

Monte_Carlo

B

(3)
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E:O L

(o} {n) {Fufe, )

1 > ¢ = minf(v), F(x, @)= f(x)+ ap(x);

M(F.:p) = ﬁfuﬂk(x, a)db,

Chs x €ED\H.,
Fr: X, Q) =
k( ) F(xa 011)3 X E HU}.’,

H. = {x |l x €D, F(x, a) <cl}-

1 ck > c*,
M(F.:p) S<ce

M(FC“‘P) = ﬁJ‘DFCk(x’ (Ik)dp' < Ll(ll)) IDdeu = Ck,
M(F.:p) Sa

2 {Ck} c,e 2c = r}]elrbj(x),{(l/}

limH, = NH. = H. NS,

koo k k=1 k

liB(H,) = B(H N S$)e
x € H.

ke 1?

flx)+ aep(x) Sk
ak+1>ak Ck+1<0k,

fx)+ ap(x) SF(x)+ Gep(x) Sawr Soa,

x €H,, H. CH.* JimH, = NH, - x €NH,,
(3 k1 k i oo 'k k=1 k k=1 k
f(x)+ p(x) e <cl,

x €S, p(x)> O . kT o up(x) oo, (10)

Flx)+ ap(x) = f(x) Scp VEk . x € H.*
, x €H. NS,

f(x)+ ap(x) = f(x) Se VE,
X EHck, Vk,

ﬁHck DH. N s
k61(Hck) = H. n Se
: + limB(H, ) = B(H NS)

3 {Ck} c,e 2c = I?élsy[(x),{a/}

(4)
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hm « W(H, )J‘u(H () + ap(x))di= m an(x)dll‘ (11)
[3]p. 49

4 {C}.} c,e 2c = I{lgllslf(x),{al} 0,

LM (F.;p) = M(F.p)e (12)

M(F,:p) = ﬁJ‘DF%(x, o) d U =

ﬁ“])m crd B+ J. (f (x) + akp(x))du] _

M(D)[cuwm— wei))+ |, e ap(e))aH,

(B = g cOuD) = Bt f, o rnian] -

ﬁmLFc(x, Qdl= M(F.:p),

B c, x €ED\H. NS,
p(x,(l)— f(x), xEHan‘

1 {ck} {Hc} c= limer, H= limH, {a;,}
1) e (,1)
2) H (1)

cie1= M(Fe;p),
4
1 nM(Fe;p)= M(Fe;p),

= M(Fe;p)e (14)
c (1) , ¢, c¢— c¢=20> 0

M(fe;p) = U(D) Fc(x, a)dH = ﬁm[J‘D\H(ﬂSCdH-F IHOJ(x)dLJ]:
(W(D)- WH.N5))+ f Flx)dus

Hﬂb\H ﬂs

H(D)[
Jipt o] <

Ll(D)[(:(U(D) WH, NS))+ e(WH NS)-
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B(Han NS))+ (c+ WW(H.n N S)] =

_ W(HuaNS)
‘ Wp) -
(14) , 1) . 2
limH, = H. NS,
i oo k
H=HcﬂS=<fo(x)=c,x€S}, 2) .

2 {a) e o) o0

w1 0 (kT oo (15)

ets ﬁjD(Fck(x’ ) - Ck)zdle
ﬁj‘ﬂ (f(x)+ ap(x)— a)db=

p(lD)[J‘H“\H,ﬂS(f(x) + Gp(x) - ck)2d11+ J‘H"ﬂs(f(x)_ ck)zdll}’

He "H NS, e " e, k7 o0, (13) (14)

Vel | 00 (k_> o0)e
2
[ 4], Monte_Carlo
. D ER" x= (x1,%2 - xn)T, xi= ai+ (bi— ai)ti,
i: 19 27 ] n*® = (tb A tn) E Gn; Gn s D = Gn.
3
1 xo € G, §,a0> 0,B> 1.0; 0= f(x0)+ op(x0), k =
0,lo= 0
2 F(x, o) = f(x)+ tp(x);
H, =<Sxlx € G, F(x, a) <ek};
klk
Féklk(x’ Qk):
a‘k,lk, X E GIL\HF:AI,
Fo (x, ) = N
ki T F(x, ai), xEH@H;
"k
1 IL’+1
bt = G 2, (P(s). @),
P(s),s= 1,2 .« le1 . hi< i< < sl 1 SiSk+ L
2 k_> w ﬂlk - w.

¥ 3

b

V= %Z(Fﬁ (P(S)9 Clk)_ ék’l)z.
A T kil '

5=



186

¥ 4 V 2€ k= k+ 1, Gp1= B,
6., = {x | x = P(s) € Gn, F(P(s), 1) S
:+l'k+l
Crert, 8= L2 o lper, EH‘%/’ F(x, Qu1) <ék+l,lh}
Tk
e = {xlx € G, F(x, are1) <ék+l,lk}
1 v
; ) 5
5 Lt ZM(1 f1)/8, , 6, 1= [M(1f1)/8+
3 M(1f1) | f(x)l S .
¥ 6 fT = T L,y "= H‘A’HI,I, A f(x) S ’f*
3 H.NS= {xlx €5S.f(x) <c}, WH.NS)=0, ¢ S
JH. NS S .
C S P} ¢ S )
c— = 20> 0
KﬂS:{xleS,f(x)<c— 1} f(x) c— N> ¢, KNS

B

f#H: NSCcKNScH:NS

WH,NS) 2KKNS)> 0

. ¢ S LH. NS .
4  f.g €Lui= 12, r,{ék”,} {Ck}
, }jn(}ock: c,\ co,
ek,lk_) c (k~ oo
1 o lme= ¢, ¢ f(x) S .

¢ SN — Ae
{k,l} , mck”k ¢

K,

6= c* t Zoc, t— c= 20> 0

k 2K
el = ck> T
| by
Gt = T _;Fék_zk(P(s)’ )

s )dH= s |2
J‘(;”FC‘; lk ('xa (]k) d JCH\ H(A‘ Fck. lk (x > ak)d +

k, lk

A ﬁ : Jdu <
[ Fe,, (v, a)dbs LF( a)db <
A-

e o+ 1
ki, k

(16)
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i (1- H(H%k))‘L ék,lk(”(Heky,k)- W(Hn))+ (cr+ TYR(H:in) =

ekt = (et — ck— TYB(Hesn),

1
kt 1

, 1
et F J.C”Fgwk(x, ap)d P — I Ef@k,lk(P(S)’ ) <

5
eri— (e — co— ) H(Hean)e
fogi €Lyni= 1,2, .1, i= 1, -,
| max(gi(x),0) - max(gi(y),0) =
‘gi(xm gi(x) | gily)+] aily) | ‘<

2 2
| gi(x) — gi(y)| . I gi(x) =1 gi(y) I <

2 2
| gi(x) = gi(y) ] N | gi(x) = gi(y) 1
2 2 N
l gi(x) = gi(y) 1
max( gi(x),0) € Ln* ak, F(x, &)= f(x)+ ap(x) € Ln*
@)= min( F(x, ), éx1 ), (18) Fe, (%, @) €L, . (17)
[4] 2. 1, 2.2, 2 ,

t+ 0<é- (6= c— WH(Hun N S),
L= ns) >0
3 : WHan N S)> 0, . .

5 b 2Za> 0,
<(a- b)2+ b

Okz— ZF“(P()UU Ck,lk)z'

¢ SFo, (P(s). a) Sepi,
SF L (P(s) W)- ¢ S Sepi - e
(20) 5

LZF@_ (P(S)a o) - ék,l’)2<
{Z‘[F (P(s), @)= c)’+ Zc“— c)]

2( ek, - )™

(17)

(19)

(20)

(21)
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Modified Integral Level Set Method for the
Constrained Solving Global Optimization

TIAN Wei wen', WU Dong hua''?, ZHANG Lian sheng', LI Shan liang’
(1. Department of Mathematics, Schod of Science, Shanghai University,
Shanghai 200436, P.R . China ;

2. Departm ent of Mathematics, Nanjing University,

Nanjing 210093, P.R . China ;
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Shanghai 200433, P.R . China)

Abstract: The constrained global optimization problem being considered, a modified integral level set
method was illustrated based on Chew_Zheng’ s paper on Integral Global Optimization and Wu s paper
on Implementable Algorithm Convergence of Modified Integral Level Set Method for Global Optimiza-
tion Poblem. It has two characters: 1) each phase must construd a new function which has the same
global optimal value as that of primitive objective function; 2) comparing it with Zheng s method,
solving level set procedure is avoided. An implementable algorithm also is given and it is proved that

this algorithm is convergent.

Key words: constrained global optimization; integral level set; convergence



