D000 http://iwww.cqvip.com|

2003 12 H B L AR E R CH R B RRD Dec. 2003
B33 EH o i Journal of Northwest Universitv{Natural Science Edition? Vol. 33 No. g

EE R — T XS BEE

VIR U A | S A
(1. FEAL Tk Kk A2 A, fH4 710072:2. it K& iTEILE¥ E.BER 5% 71005

WE 437 M EABEZ ZAAXNGORRSBF X . AAERTEMT—ALEZ AAXFAMS —
AREREBRES LT AR EALIEFNG ARG RE-—ZGLENBAREZ s BR— 25160 %
o A KBENLAB EEZ LA RKGRAB. ZRBEEPAGRAEE, ZHFEFHRARY
rE D KBELB EAFRIRYREBRE AL REZ ZAAXFIM; D ik P4 R2EiL
RBEBAR P MAFR ., AHARAA KE XL AR

X 8 I\ EF& AR FHIAY RILE

FRESHES.0221.2 X EKFRIRAD A X EHS.1000-2714 N (2003)06-625-04

20 i 22 40 4 £ L G - F ok o WO (8 B9 7 ok E PR A fo TE 5 — B
U R S PR R SR S K ER K min | feo) — d'e + LaTHe s Ar < b= 0]
T - X 2 000 =

RZIE MTES FWEEEHHR TIEE% . HH
THEAHBBE T REERNE R . m EAFHEE

5 B UINE (54 235U 4/ I o = B IS I 1 B S U 2 1 B min{f(,z') =d"xr + %ITHI tx & Xf°
(5 B %, e Jr kB 20 4R 60 4 T B & A

Stop

AR BN A AR UKL N8 T R SR .
X = lr:Ar b, Vsl v << ue:.

MYy E 5L 5pRE F . 1961 5 Dantzig M — (11D
Wolfe * # th T — R % 30 #5028 1 H0K0 [v) 30 9 4% o
Rk OV RE T R A B U R MR KRB ) 3 1Y B X = — Ay > A =

2 EEEZIRER T L8
S %, A X B E R B OEF - % M - REMEGH R LHRR
min{/(.r) =d"r + 1—11H1=A1 < b.ax=0y H
Hd. e nHEF RO AmAgEF B AR o o~ n5C EX 1 WB=ix'.- 2 Al = {x: a2 =

REELH g n >Xon IEE W FREE . M SCRRE3 I LA N, \’/1 =1 A BRI EE.

B TIEE KRB - X . P
ﬂtﬂj AE AJ.‘ JB’J } giﬁﬁg%]ﬁ /EXZ ﬁB:‘{Il"”-l‘t]-g‘.l"l*\l'k.'--_l‘k \

— XN B = {2t BRI R R,

1 FHreEg S 2 1,23—‘ 1 VoA g A AL
BIE1 %€ (et ArShor=00, T | LEEMo= 3 S Ax/(‘“a =D MEREM—1.
SO S s Ar S box =0 LRI e Dot o _;@QD: e

e ). v € R
x, <C VU eTH ') (dTH 'd + 2f(x’)) — T3 BB= (.. HIHE.D= (r
c'H 'd o u U= 1.2, — et D= 2 Mmin{ f(x) s 0 € AHB B &

YR BH.2002-05-01
E£mB AL B R SR B AE(01]53079)
EEEA X NFAB3) B RAALA AL T RKFEHE ML NSO RESHR.EESS L ERR.


http://www.cqvip.com

— 626 —

Wb AEFERCARBER

D000 http://iwww.cqvip.com|

H33%

gz =Dv' + 5 Hp o =— (D'HD) '(d'D
+ (THD),

B BXHE,SEMx € AlLB,H «=Dv +
7y D = (2" — xt,e, 2 — ). v € RV BT LA
min! f(x) : x € AffB} 5§ min{f(Dv + ) 1 v €
R ZMf EHM IR, & B A E, M KM
min{ f(z) : € AffB} M FRME - P ERLYRIEE
TRHRIEE min{ f(Dv4+ ) v €E R LVCEHAN
=

3 EEZREBERA4&KR EHRNMK
&

E)Z3 &B: {1.1’__.’1_1:} ﬁ{ﬁ%%vSImB:
£ k
fxrx = D Ax7, D 4, = 1,4 = 0.j = L., k} FF

7=1 =1
FH BERGBSEE .0, FRN SimB &
ENX 4 HB={zx',, ) FNFEHE .RSmB
= {7ESMB: VJdER.F e>0,8r+ed € AffB
Bf . x+ ed € SimB} #: 3 SimB 3T F AHBH A
sE,
EX S HB= {1, IEFRE.x €
k& I3
SImB, Bl = D Ax/s D A = 1,4 = 0.7 = 1.2,
7771 =1

s

Lk A 0L MFR 2 R RS

G4 ®RB= Iz, FHHFE.FE
RiSImB. ] z'.x%,+, 2" #E r WA R A,

E®S % BN E.r € RiSmB ¥
min{f(z) + € SimB} JR B K> LBELK RS
f£fa] r € AfB. ¥ V(o) (x — x) = 0,

iE M

DEHFELE AB,F VA (L —2)<0,
B 7 € RiSimB, W3t F RS/ A>0.HF 2=z
+ Mz — 7) € SimB, i f(x) = f(z) +
AV — 1) + %2(10 — D)'H(* — 7) <
O, 5BRFE.

2) FHHFE € AIBF V() (x — 1) > 0.
=22+ (—1)x+Mx—1)) € AI B F %
SN A0 B, B VAU — ) =—
AV () xr — 2) < 0,84 i m 1.

I 41k

B AL € AlfB, x5 7, f(2) = f() +

T — 1) + %(1 — D)TH(xr — 1) > f().

Bf LA x £ min{ f(z) : x € SimB} HEMNHE.

4 BAEE_REHERTE ELHERE
KRB tHsAE

EFE6 ®B= {r ..V MIB={z" -,
A AR RE.D = (2, ), T €
RiSimB X min{f(z):x € SmB| K & % #.
VSO —7) <0, 7 € AffBH min|{f(z) : =
€ AffB) FWERBE, 2 = Dw" «w' = (w] w; .

k
ITIR 73740 IR Ew,’ = 1.0

==1

~.

1) wi >0,

2) Fow, =00 = lee sk — 1.0 7 B
min{ f(xr) : x € SimB} FBEN#E.

3 EAw <0G =1,2.k—D,MHz €
{rix=Ar+(1--ADec 0<A<1}, 2= Dy, g

- (ﬁiv,&z*"'v/;k)rv 2/:‘, - 1'/:‘. 2 O(l = 1.29“"

r==1
B EBHEE g = 0(p € (1. k— 1)),
iE B8
DR (@)= T+ VAU — 1) PR
H r € AfIB B, FfF L fx) = f(o) +
V() (x* — ), X SimB C AffB, [ f(z*) <
(DU VA2 — ) <0.lF z* = Dw"

& £ k&
= Dw . Dw = 1,HA#®E VADD)
=1 =1 1=1
w,’I'—;):w[Vf(;)T(Ik—;)<O’Fffuw[>
0,

2) B% SimB C AfB,FFUZE B & .

3) @A =Dy, 7= Dw,w, = 0,w, >0, (i =
1L, sk—1),7" = Dw" ,w} >0,w, <0,Ffbhp=
Ao 4+ (1 — Dw .0 < A < 1, B A =

w, .
=w.‘<OLé—_—p—,Dl'JI=

w:
max<{ — ———

{ w, — w, J w, — w,

A+ (1 -z, FEu=0,0p =0,

EE7 B <SfD),MHr€ (r:1x=
A+ (1 =D, 0<A<1}L,BA fr) < flo) <
S,

HEBEHMER 7. HEr€ {(r1x=Ar+ (1 —
Dz, 0<<A<<LY, M f ) < f(2), 4 7 WA BHR S
#% B, r € RiSImB, fif r € RiSimB, M| f(r) &
SimB L # B /ME/NTF SimB E g B /M.


http://www.cqvip.com

%6

XA EE_RKANY - TRETBAEE

D000 http://iwww.cqvip.com|

— 627 —

5 EEZXRBBERTEH EFARRAR

i B R {§ & #,.r € RiSmB X
min{f(x):x € SmB} # & % #&.»* X
min{Vf()'r:x € X} WEKH, WX
mn{f(x):x € X BRBHWAILELRFHELE
V(O — )y =0,

iE BB

WEME

B 2 Hmin{ V()T : 2 € X} MBS T

EE 8

EX,FU Vf(DO'G -2 <0, 5 VA —

)< 0,5 —x =5, 8 f(xr+ &) — f(x)=
eV F(DTs + S5 THs < O MFADMER e R 5
fo) B f(o) E X EHBERS&EFE, FTL
V(T — 2 =0,

b 2

HHEE. B (= )+ VADD(x —
DR AHmn{ VA r r € XY ERBILTE,
U V(OO V(D s re X B
M& f(2) = f(2) + VO (x — ) = f(x) +
Vi@ — ) =f@), Uz R (O EX LW
B IR .

6 Hix#d

step0 iw" B {5 & H,.x» € RiSimB X
min{ f(x) : x € SimB} ¥R L%,

stepl RFmn{VS (" HDr:xe X!, BXH
— A MRE 2, E V@D (@ — ) =0,z K
(o) £ X 8B tha : B W step2,

step2 & f() < f(x ), A 2" =z, B=
{x"},SimB = {x" },%¥ stepl; & W %% step3,

step3 4 B=BU {x}o {xr 2%, 2%}, D=
(II.IZ,...,I*)O

stepd SR min{f(x) : x € A{IB} ., BEKE

r, xr = Dw,eTw = 1,0 = (w,,*yw) v, > 0,

D FEw>00=1,2,k— 1.0k flx)

E SmB T WEMR#E.S 2 = > ¥ stepl,

2) HFw=0,BELEw, =0.% 2=z, step5,
D EHw <0, HBr=2Ar +0—A)r. A

w,
= max{ — ——— 1
w, — w'

step5 EH o WIEEXRE.BI—ITHHH
3.8/ B, B r € RiSimB,

1) £SImBHEHY,x N () ZESMB L &
H®, %S =1, B= B,¥ stepl,

2) #% SimB $HEKRKTE, M4 2° = 2. B=
B,E& step4d ,

i
w, < 0. %% step5,
)

7 ERMAER&IER

EE9 UEWMARMBEEEARPEILY.

iE BA

THFREE . BRAERBESRHEERE T
BAE R RAH, BEKRBHRNHE BB,
MR L ARTTEESTAER - ABERLEFEHT -1
R A7 b B AL R 2, B T A R B A AR A B
HEARDN TUZBEEREREAERLEILH.

8 HOISHIE

FHEHEEHAEMMMEAREE KA E
ORKR M — ARIER — WAL ) 8, UK 4 R R 4
W R AR BB B OR F AR L E M B E AR
Ie] A1 3 A B A Jir I B 29 SR B 55 8, BT LA W] SR A 4 R
B RFBREMR, BTSSR AR EE. JHE
BHEEREREW.

SENH:

1] BAZARRA M S, SHETTY C M. Nonlinear Program-
ming: Theory and Algorithm[M ]. New York : John Wi-
ley &. Sons,1979.

(21 DANTZIG G B, WOLFE P. The decomposition algo-
rithm for linear programs[]]. Econometrica, 1961, 29
767-778.

~3] VON HOHENBALKEN B. A finite algorithm to maxi-
mize certain pseudoconcave functioris on polytopes[]].

Math Programming,1975,(9):189-206.
(" 3B/ T2


http://www.cqvip.com

D000 http://iwww.cqvip.com|

- 628 — Tt K4 o8 R B %33 &

A region decomposition method
to solve positive definite quadratic programming
LIU Xiao-dong', LLTU Zhe', ZHANG Lei’

(1. Department of Applied Mathematics, Northwestern Polyvtechnical University, Xi'an 710072, China; 2. Department of Com-
puter Science, Northwest University, Xi'an 710069,China)

Abstract: A region decomposition method to solve a positive delinite quadratic programming is presented. It
proved that any positive definite quadratic programming is equivalent 1o a positive definite quadratic program-
ming 1n a boundary region. In the algorithm. the feasible region is decomposed into a scries of simplice and iter-
ating the optimal solutions in the simplice to the optimal solution of the original problem. There are some advan-
tages: (1! To find the minimum of a positive definite quadratic function in a simplex is equivalent to a non-con-
strained problem. 2 The simplex is constructed by solving a linear problem. Numerical simulation shows that
the method is feasible and can be used to solve the large-scale problems.

Key words ; positive definite quadratic programming; simplex: affine manifold; optimal solution
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