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Filling Function Method for Unconstrained Global

Minimization
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Abstract: Filling function method is an effective method to solve unconstrained
global minimization problem. The key of this method is to construct filling function.
This method was first proposed by GE renpuzhong. In this paper, considering the
optimization problem, according to Lipschitz continuous function, a new single
parameter filling function is constructed, and the filling property can be guaranteed
when the parameter is small.

Key words: Global optimization; Filling function method; Minimum point

Received: 2020-05-07; Accepted: 2020-05-22; Published: 2020-05-24

VES|IE: SR, BERREFEKBILOREERIMLER (1] . BIsHSE06, 2020, 2 (2) : 52-58.
https://doi.org/10.35534/tms.0202008



RFREERBTLORE BRI ER 5

RABE RIF TS R i)
Y st R BTE SRR 20 A Ry /b
A J
el a
friha
WMERE A, HHE
HRFE. zayue.00@126.com

M= AARCKR M RBAEY RERMACFE R A 2ok, A F &
R R MBI, B ERTAGE LG PRE, P AEF BRI,
%A Lipschitz # 4k 4, W& T — Moy EABA LR, HFHZAL K

AR BB ARAE L AR
LR ABMAL; AR K BB

s BEA: 2020-05-07; FAHM. 2020-05-22; &£FHIW: 2020-05-24

Copyright © 2020 by author(s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial 4.0
International License.

https://creativecommons.org/licenses/by-nc/4.0/

(ool

WWWw.sciscanpub.com/journals/tms https://doi.org/10.35534/tms.0202008



< RFREERBTLORE BRI ER

1 3§

BECFE PR S SCHR R P B ISk [ 1] . B R B
AMERIEFE A B B, FLXPIASBBES B AT, B A AR @
SE— BT REL, Y AR PR — AR, R B — AT AR
JE /N

T B AR SCHR [ 1] TP G RREE P (x) BE X

(1) x & F (x) BRI, IEE (fx) 7E8x A 8B N F (x) 18
i, WL — 353 5

(2) 78 (fx) BILLB, BRIZAT, F (x) BEAHNE RIS ;

(3) &78 (fx) A B, FIREAS , IRATERES HAEAEA x 7, x TFRLF x7
Filx, BOTEL ERMEF (x) o

76 (1], Bl TR T R

*
X—X

! eXp(—H ) (1)

r+f(x) p?
ML) RERATATLIEH, P(x,x, r.p) BAPIANSEL, N5 LBHITH Y.

P(x,x, ,r,p)=

HHMSSE p /N, exp(—HX;zX:) BTy s (1) #iET
0, MBI, WalfeRAk (fx) WRRHN p S 3CHK2, 3, 4]
XHETE R 5 AT 7B, IR I T 0T — DS B L B SR pR
SCHR (5, 6]t AR AR T IRSE R BT BB I AR SCAE LA SCRRAY &R 1,
Z%3CHK 4, 5P MBS R B E RBA, SAHh T ORISR RS
LAGLE BT

2 REE5EX
SRR (P) .
minf(x) s.t.xeR" (2)

B £ (x) Wi P IIAAT
(1) f(x) 7E R" L2 Lipschitz JE22H), HIfF7EH L, fAXHMERER x,
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y € R", Alfx)—f(y) | <L||x-y | ;

(2) (P7) Wi ISR HIELE, B [x | [ 4o, f(x) —+oo;

(3) [ (P) AR IMERI B A TR B (2) %1, fAE—1
AR X Q S R, 75 £ (x) BRERA R/ NS A S TE Q BN, Hit,
(2) XM TRE- (P) -

minf (x) stx € Q

FENT (2] BRE F(x,x, ,p) BEFRWBREL L (x) 76 Mx, W EFE MR, &
F(x,x, .p) W2 FH 3 M. 75 Q bx & F(x,x, .p) A4 SR 4 5

KHEZM x € S,, BVF(x,x. ,p) %0, HS =[xl =1(x) ,xe O\[x | |.
B VEF (x,x, ,p)TE S, LA #i

P RRAJNE . W F(x,x, ,p) TETE S, =[x <f(x,) ,xe Q | F AR
TGN

FEX 2 (4] AA={xf(x0)=f(x, ) ,x#x, |

3 FMETREBAHMER

ST (P7) , i —MH SRR, T
F(x.x, ,p)=—@(f()~(x,)) | |x=x, | |pmax [0, () =(x) |

S ¢(0=] = RGO BRI, o >0 BBHL
T, 14 BT BB BUETE BREL F(x, x, ,p) FIPEITIF9 L5 3L
EH 1 F(x,x, ,p) 76 QARSI .

WL 1) #xe (X0 >M(x,) ,x=x, fill

2p(1(x)-f(x, )

Fx.x, .p)==| [ x—x,
VF(x,x, ,p)=pVi(x)
2) #xe [xf()<f(x, ), x#x, N

F(x,x, ,p)=0

VF(x,x, ,p)=pVi(x)s

B, Flx,x, ,p)7E /A BB, EEE.
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SEPE2: iy €A, Ay R F(x.x, .p) BIARELE M.

HEHT: My € ARE, Af(y)=f(x,) H y#x, B4k —>oif, (x |y
W x| CS,, W

£

= y=x, | |2#p1tCy) -1,

W x| CS,, Mlim Flx.x, .p)=0,

B, =] |y |[220. Bt [y, | [l ~t(x, ) 10,

Tk, v € A, HBZ y & Flx.x, .p) BIRESE M. T,

SEF 3 e BCP) BRI, Wk, 2 F(x,x, p) (AR A 5
Holr, FRATHEIR 0< p<c/L,

HEA . PR, S ) A R M /N, A7 TE x, B4R N(x, L8 ), st fE 7
xeN(x, ,8),8 >0,x#x,, HH (x)=M(x, ).

e, EBxeN(x, .8 ), >0,x#x,, A:
2rp(f(x)—f(x, )

.

F(X,X: s p) =—‘ ‘X—X:

BT
HOo<p<c/L. | |x—x || <.
FrLL, p(L ’x—xj ’)—‘ ‘X—X: ‘<02—02:0=F(X1* ’X: ’p)

e, WHERxeN(x, .8 ),8 >0, £ F(x,x, ,p)<F(x, .,x, ,p)e

P, x 2F(x,x, pHI— R A . E5E .

SEFR 4 AT x €S, VF(x,x, ,p) #0. BNEEELF(x,x, ,p) 7ES, FIA TR,
W B x €S, M) =f(x, ), x#x, o

i Fxx, .p)=-| | 4p(1(x) f(x, )

VF(x,x, ,p)=—2(x-x, ) + pV f(x)

(1) £V £(x)=0, WVF(x,x, ,p)=—2(x—x, ) #0;

X=X

*

(2) #V f(x) #0, )Flle:HXL;,dw(X_X]*) >0, H d'V f(x) =0_
X—X

FrlA, d IE!%F(X’X: ,p) TE x SACE R T o
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*
X=X

+p

VF(x, Xl* ,p)Td=-2 ‘ ’ X—X]*
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(1) #V £(x)(x-x, ) <0, WVF(x,x, ,p)'d<0

(2) ZV 1(x)(x-x, )>0, X4 p FINF, HVF(x,x, ,p)'d<0.

e, XfxeS,VF(x,x, ,p) #0.
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FEEL, Fox, o)== [, | [p )~ ) == | [xm | [2#0=F(x1.x, 1)

g ’

X=X,
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