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PHU()'NG PHAP CHIEU DUGL GRADIENT XAP xi

GIAI BAI TOAN QUY HOACH LOIT

Quéch Thi Mai Lién” Hoang Phwong Khinh

Triimg Bas hoc Cong nght théng tm vi Trisyén thiing ~ DF Thaf Neuyén

TOM TAT

Tir trrée dén nay, cb rit nhidu phwong phép g1 bai toin Quy hosch 131, trong 46 chd yéu 1a cac
phirong phép st dung dao ham Bai béo trinh bay mdt phwong phép gid1 bai todn quy hoach 1412
phuong phap chién gradient xdp xi Phwong phép ndy 4p dung tét cho ba toin min | (x) @) vén

ham muc héu f{x)khdng kba vt Bai béo trinh biy céc kha mém co bin dé phuc va vide chitmg
minh didu kién dé thudt toin ehide dudt gradient x4p xi hd1 tw vé nghidm cla bi todn (P) 14 ehi
can tAp £ -dwdn vi phin cia ham § bi chin v ham f niralién e dwét

Tir khéa: Quy hoack 161, Dudt vi phdn; Phicong phdp chién dudi gradient; Hér w; By chin

GIGI THIEY

Ly thuyét v& ba todn quy| hoach 1i 43 duoc
quan tam ng}uen cin nhifu va da thu dwoc
nhiéo két qua quan Lmng dya trén ly thuyét
ciia Quy hoach 181 va Téi wu hoa. VE phuong
dién tinh toan, d4 co kha nhiéu phuong phap
hiru hiéu cho 16p bai toan nay. Cac phun’ng
phap d6 da dugc zén thidu trong cudn T6i v
18i (Convex Optimtzation) cia cic tic gia
Stephen Boyd and Lieven Vandenberghe do
nha xuit ban Cambridge University Press i
nim 2004, Ba.l b4o trinh bay rnot phucmg
phip gid quyét bai toan quy hoach 161 v&i lop
ham myc tidu khong kha vi.

TAP DUOI VI PHAN, ¢ - CHIEU XUONG

TAP LOI

Piuh ngha 2.1.{1}, (2], [41, [6] Cho & > 0.
Mét véc 1o weR dupc goi la mot & -duci
gradient cia f tar diém x, € R” néu
(w,x—x“)sf(x)—f(x“)+s, vxeR"

Tép hap (4t cd cdc € - dudn gradient cia ham
f tai X gor lo o- dudy vi phan him f
tarxy Ky hidu la

ﬂ,f(x"),={m R '(m,x-x") s[(x)-f(x")n, Vxe R")
Dinh nghia 2.2.(1], 2], [4], [6] Véc to we R
dwge gor la mbt dubr gradrent cha [ tar

diém x, e R néu
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(m,x- x! ) sf(x)-
Tdp hop 1t cd cdc dwdr gradient cia ham [
tai X" got I dvdn vi phan cha f taf x,, ky iéu la
) :{w ek (oa-")<f(@)-7{¥), Vre r}
Pinh nghia 2.3.[3] Gid s Z>0vaxeR
Diém p eCduoc goi i &- chibu ciia

( ) YxeR”

xvioCnéu p, la

. N
fodnmin {E = } nghia la

& -nghiém ciia bai

2k-nk
trong d6 Pcfx) i hink chidu khodng cdeh cia
xlenC.

Nhén xét 2.1, Tir ik nghia ta thdy, p, € C
la £ - chiéu cia x vao C twong dugng vé1
(x-p,.p,-¥)2—£, WyeC.

THUAT TOAN CHIEU DUGI GRADIENT
XAP Xi

Cho p, £ 14 cac tham s6 duong va cac day s6
thire {p,,},{ﬂ,,},{é‘k},{f,‘} thoa mdn céc
didu kién sau:

p.> .5, >06,204, 20,VkeN

Z&:-m,z,{]f <+®
P

< %ﬂx-Pf o +¢

(3.1)
3.2)
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bs 33 A st
Y o <, 3£, <4 (33) 'z“"gk|=max{l "glﬂ}gﬁ“
3 (1]
Ching han ¢ thé 1dy ) L )
1 1 1 (1i) Thay x1= X" vao (34)tach:
R N bt - = @3 -2y 15,

Thuit todn: Chon ¥° eC. Ta mbi bude
lipk=0,1,.c6 x*

Budc I Giasi x* eC. Ldy g* €3, f(x*).
Ta dinh nghia

«w, =’;;:' trong 86y, =max{p,‘,||gk"}.

Néu g5 =0 thi x* 1a &, -nghiém ctia b todn
(P) va dimg thudt toan néu &, & . Trdi lai
chuyén sang Budc 2.

Buwée 2 Tinh x*' eC

(g +x" =2t x-2*"y 24, Yrel

Néu ¢ - x*| <& thi dimg va ta duoe mét
nghiém xép xi.

Nguwos lan quay vé Bude 1.

Chi y 3.1. Taed

- Theo nhin xét 21 diém x*' dwoc goi la
&,-chidu cla (x, -a,g*) véo C Picbiét, néu
£ =0thi x*"* 12 hinh chiéu vudng géc ciia

(e -ang’) bay 2 =P, (3, ~g")-

- Néu & =5,=0,VkeN thi p la phép
chiu vudng goc va khi d6 thuit tosn o
thanh thujt toan chidu gradient, tiéu chuln
dimg 13 g, =0 dbwde 1, va X" =x* &
bude 2.

B @& 3.1. Voi moi &, ta c6 cdc bdt ding
thite sau

) a, |,g"|| s B,
) B, "x“' —x"" sp e,

Chiing minh.
{i) Theo dinh nghia a; ta cé:

176

safe| e -+ 4

(Theo Bét ding thire Cauchy-Schwarz)

s ||4")H "‘k"*"fk

(Theo ching minh ().

Hay | & - |5 -#)-¢. 20 63)
Xét phuong trinh bic hai 7(6)=6" - g9-¢

g BB +4E ‘U;’“'f 36

Nhén ca hai vé cia bit ding thirc (3.6) véi
va sit dung bit ding thic Cauchy cho hai s
o +5

dwongavahb, gh< taco:

2
po<z (p* + 87 +4g)

s2..(ﬁz+l?’+/:’ +ag

Thay vio (3 5) véi
G=|x 2], B= B £ =&, ta duge,
Al -lsmee.
Mgnh @ 3.1. Gid st baf fodn (P) co 14p
nghiém S(f,C) khdc rong. Km dd vér moi
X € S(f,C) vir vdi mor k, ta co:
(¢ ,Ix"" — slx‘ -x‘|r+2a‘ (/(x')—j(x‘ ))w'p
trong 46 5, =206, + 25} +4&,.

);ﬁ’+§

) Day {fa* -='['} ot ruvor

moix’ e S(f,C)

(1) Day {x" } b1 chan,

Chimg minh, Ta ¢é;

"x" ~x| Iz = Hx"' «J;""2 =20t - x* X" —x"')l
e '

W e I e I i |

+2<xk _xlnl’x' _xk-ﬂ)
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|2
sl - 2wt -y xny g
Thay x =x" vio (3.4) ta cé:
(8" + 3 _xt "y £,

Suy ra
At =t x -ty <2 gt 2 g, (38)
Thay (3.8) vao (3 7) ta dwoc.

ux"" -x' Iz s“x" —.x'"2 e, gt 7 -y 128,

= -5 2t =) 2t A -y,

Ap dyng Bit ding thic Cauchy-Schwarz va
B& d 3.1 (i) ta co bAt ding thirc sau:

|x*" —)r'"z < "Jr" —x'||Z +2a,(g",x" ~x*)
+24, "x‘ —x* |+2.f,‘

st‘ —x'llz +2a, (g’ 3 —x*) 1207 +45,039)

(Theo b3 dé 3.1¢ii))

Mit  khic, g'ed, f(x)

wi{gh,x — )< F) - )+ g,

Do @, >0 nhan c4 hai vé ctia bat ding thic

trén véi 20, ta duoc

2, (g", X" —x*y <20, (3", X" )+ 20,8, (310)

Thay (3 10) vao (3.9) ta duoc:

X! —x'lr S"x‘ 7x'|z

422, (f(x')-£(#))+4,

Trong d6 &8, =2a,z, +28,% +4¢&,.

@i} Do X" €S8(f,C) nén f(x*)ssf(x")

hay f(x')-/(¥*)<0 thay vio 311} ta

nén ta

@.11)

durge "x"" —x']z s"x" ——x'"Z +6;s 312
trong 46 &, =25, +25," +4&,.
Theo (3.2), (3.3), (3 4) thi

[€R%)]

4, >0 va ’Zé'k<+m
=0

Tir (3.12) va (3.13) ta duoc diy {"x" —x‘H’}
héity.

(i) Do day ["x" —x'lr}héi tw ta suy ra diy
{x*} vichan a
Dinh i 3.1. Gid su ban todn (P) cé tdp nghiém
SUC) khéc rdng va diy {g*} bt chein Khi db:
kl_i'r&sup(f(x')—f(x')):o, vxeS(f,C)
Chimg minh, Gia st x* € S(f,C). Theo
Ménh 48 3.1(i) ta cé:

022, (f()- F()) <

-

kot ?
-] s

[t~ x-l

tong 460, =2a,5, + 202 +4E, >0 va
38, <+ theo (3.2), (3.3).34).
te=0

Ly tong céc bit ding thirc trén voi k=0,1..m
tacod

0525 e, (762)-767)

< T - <] + s
- =
< - + 26,
k=0

Cho m— +o0 ta duoe:

0<23 (f(x")—f(x'))+§:6,
Vi idk <+ nén
k=0

02) 2, (F(<)- F(x))<+o 3 14)
k=0

Theo gia thiét {g*} bi chan, tir 3 1) va (3.4)
taco thn tai L2 p sao cho "g"“ < L vai moi
ke N .Dodo:

L
e - max{l, o' gt} =2, WkeN
=
Khi d6, theo (3 4) thi:

a,;ﬂzﬁﬂ, VkeN 315
Pu

ve L

177
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Tir (3.14) va (3.15) ta ¢t
SBrity- px')) <0
k=0 Py

Do Z 2

k=0

limsup(7(x') fx))=0, V¥ 6 S(£,0) °
Dinh 1i 3.2. Grd sv bée todn P 6 tdp nghiém
S(f,C) khdc réng, day{g"} br chanva f

nwa hén tuc dudr trdn tdp C.Kin do day
{x*Y hoi ru dén nghiém cia béi todn P

Chimg minh. Gia st x" € S(f,C) . Theo
dinh nghia cla limsup tdn tai mét day con

=+o0 nén tir dy suy ra

(xk’} cia {x*} sao cho.
Jm sup(f ()~ 7)) = lim [6) - 16)
Theo Ménh d& 3 1 (iii), dy {x} bi chdn Vi
viy, khong mit tinh tdng quét ta gid sw
lim x¥ =X

v

(3.16)
Theo gia thiét f nira lién tuc dudi trén tap
C vatit Dinhly 3.1 ta cé.

FE= G2 limf (£()- f(x)
=~ lim sup( /(") - /()

=~ lim sup( /(') ~ (")) =

Do x' € S(f,C) néen f(x)- f(%)<0

cho nén ta cd

FG&Y-1(@=0.

178

hay £(x) =1 (%) nén xe S(/,0)
Khi dé theo Ménh d& 3,1 (ir) day {" 0 ‘)_("z}

héi tu, két hop v (3.16) ta dwoe:

llmx =X, ¥eS(f,C)- o
KET LUAN

Ba1 bao da g]cn thiéu thudt toan chidu gradlent
).ap xi d& gidt ba1 todn quy hoach 1§
min f{x) véi xeC (P) va chimg minh su
hé1 tu v& nghiém 161 wu cia thuat toan. Thujt
toan chidu dudi gradient xAp xi ap dung tht
cho viéc gids bai toan (P) ma him muc tidu
Khéng kha vi.

Bai béo la sin phim cia dé tan c6 mi s§
T2016-07-16, duoc tai tro bdi kinh phi cla
trudng Pat hooc CNTT&TT - DPHTN
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SUMMARY
AN INXACT SURGRADIENT ALGORITHM FOR CONVEX OPTIMIZATION

Quach Thi Mai Lien', Hoang Phuong Khanh
Unversity of and C Technology —

So far, there have been many methods to solve convex programming problems, most of which are
those using derivatives. The paper presents an mexactsubgradient projection method, a method to

solve convex programming problems This method is used effectively for rmglf(x) (P) when
e

objective funcnonf(x)is non-differentiable. The paper also prove that conditions for the

inexactsubgradient projection algorithm to converge o the solutions of (P) only require & -
subdifferential of functicn f 1sbounded and f 15 lower semicontinuos

Keywords: Convex optimzanon, Subgradient, Projected subgradien! method: Convergent,
Bounded
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