DATI HOC THAI NGUYEN
TRUONG DAI HOC KHOA HOC

TO MINH QUYET

PHUONG PHAP HAM PHAT MINIMAX

CHINH XAC CHO BAI TOAN TOI UU
KHONG TRON

LUAN VAN THAC SI TOAN HOC

Thai Nguyén - 2017




DATI HOC THAI NGUYEN
TRUONG DAI HOC KHOA HOC

TO MINH QUYET

PHUONG PHAP HAM PHAT MINIMAX

CHINH XAC CHO BAI TOAN TOI UU
KHONG TRON

Chuyén nganh: TOAN UNG DUNG
Ma sb6: 60.46.01.12

LUAN VAN THAC SI TOAN HOC

NGUOI HUONG pAN KHOA HOC
PGS. TS. DO VAN LUU

Thai Nguyén - 2017




Muc luc

LGi cam on ii
Bang ky hiéu 1
Mé dau 2
1 Can duéi ctia tham s6 phat ctia phuong phap ham phat min-
imax chinh xac cho bai toan t6i wu don muc tiéu khéng kha
vi 4
1.1 Cac khai niem va két qua lien quan . . . . . . . ... .. ... 4
1.2 Phuong phap ham phat minimax chinh xac. . . . . . . . . .. 6
1.3 Sy tuong duong clia bai toan tdi wu c6 rang buoc va bai toan
toi wu phat . ... .. 7
2 Phuong phap ham phat minimax chinh xac va dinh 1li diém
yén ngua cho bai toan t6i wu véc - to 16i khong tron 22
2.1 Céc khai niem va két qud botrg . . . . . . . .. ... ... .. 22
2.2 Phuong phap ham phat minimax chinh xac va dinh 1i diém
yén ngua cho bai toan téi wu véc - to khong tron . . . . . . . . 25
2.3 Truong hop dac biet . . . . . . .. .. ... ... ... ..., 42
Két luan 44

Tai liéu tham khao chinh 45



ii

LGi cam on

Toi xin bay té long biét on sau sic t6i thay toi PGS.TS. D6 Vian Luu,
nguoi da truc tiép huéng dan luan van, da tan tinh chi bdo va huéng dan toi
tim ra huéng nghién cttu, tim kiém tai lieu, gidi quyét van de,... nho d6 toi
méi c6 thé hoan thanh luan vin cao hoc clia minh. T tan day long, t6i xin
bay t6é long biét on chan thanh va sau siac nhat t6i Thay ciia toi va toi sé co
gang hon nita dé xing dang véi cong lao ciia Thay.

T6i xin chan thanh cam on Ban giam hiéu, phong Dao tao truong Dai hoc
Khoa hoc - Dai hoc Thai Nguyén da quan tam va giup dé toi trong suot thoi
gian hoc tap tai truong. To6i xin cAm on quy thay co Khoa Toan - Tin va dac
biet 1a PGS.TS. Nguyén Thi Thu Thuy, truéng Khoa Toan - Tin, da luon
quan tam, dong vién, trao doi va déng gép nhiing ¥ kién quy bau trong subt
qua trinh hoc tap, nghién cttu va hoan thanh luan van.

Cudi cling, toi mudén bay té long biét on sau sic téi nhitng ngusi than
trong gia dinh, dac biét 14 bd me. Nhiing ngudi luon dong vién, chia sé moi
kho khan cuing toi trong sudt thoi gian qua va dic biet 1a trong thoi gian toi
theo hoc khoa thac sy tai truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén.

Thai Nguyén, ngay 24 thang 4 nam 2017
Tac gia luan van

T6 Minh Quyét



Bang ky hiéu

truong so6 thuc

khong gian Euclide n-chiéu

orthant khong am ctiia R™

chuyén vi clia véc - to
Karush-Kuhn-Tucker

14 hinh cau don vi md trong R”

duéi vi phan ctia ham 10i f; tai «

va

hoac

tap cac chi s6 rang buoc tich cuc
bang 0 néu g;(z) < 0, bang ¢;(x) néu g;(z) >0
ham Lagrange

ham phat minimax chinh xac

bai toan tdi wu phat

ham phat minimax chinh xac véc - to

bai toan t6i wu véc - to phat



M3& dau

Phuong phap ham phat chinh x4c cho phép dua mot bai toan tdéi wu phi
tuyén c6 rang buoc vé mot bai toan téi wu khong c6 rang buoc sao cho nghiém
clia bai toan toi uu phat ciing 14 nghiém ctia bai toan téi uwu c6 rang buoc
ban dau. Antezak ([2], 2013) da nghién cttu moéi quan hé gitta nghiem cta
bai toan tdi wu vo huéng c6 rang budc va nghiém clia bai toan t6i uu khong
¢6 rang budc v6i ham muc tiéu la mot ham phat minimax chinh xac va chi
ra can dudi clia tham s6 phat dé hai bai toan dé tuong duong. Jayswall -
Choudhury ([7], 2016) da thiét 1ap cac dinh If diém yén ngua cho bai toan toi
uu véc - to c6 rang buoc bang phuong phap ham phat minimax chinh xac va
xac dinh céc diéu kien dé bai toan toi uu véc - to ¢é rang buoc tuong duong
v6i bai toan khong c6 rang buoc bang phuong phap ham phat minimax chinh
xac. Day 1a dé tai nhiéu tac gid quan tam nghién ctu. Chinh vi vay, toi chon
dé tai: "Phuong phap ham phat minimax chinh xac cho bai toan t6i wu khong
tron".

Muc dich ctia luan van trinh bay phuong phap ham phat minimax chinh
xac va cac dinh 1i diém yén ngua cho bai toan téi wu don muc tiéu cta T.
Antczak (dang trong Tap chi J. Optim. Theory Appl. 159 (2013), 437 - 453)
va cho bai toan ti uu véc - to ctia A. Jayswal - S. Choudhury (déng trong
Tap chi J. Optim. Theory Appl. 169 (2016), 179 - 199) c6 rang budc dang
thiic va bat ding thiic.

B6 cuc luan van gom phan md dau, hai chuong trinh bay noi dung cia

luan van, phan két luan va danh muc tai lieu tham khao.
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Chuong 1: "Can dudi ctia tham s6 phat ctia phuong phap ham phat mini-
max chinh xac cho bai toan t6i wu don muc tiéu khong kha vi" trinh bay cac
két qua clia Antezak [2] vé phuong phap ham phat minimax chinh xac, va sy
tuong duong ctia bai toan t6i uu c6 rang budc va bai toan t6i wu khong co
rang buodc phat duge ching minh khi tham s6 phat 16n hon mot gia tri can
dudi.

Chuong 2: "Phuong phap ham phat minimax chinh xac va dinh 1i diém
yén ngua cho bai toan téi wu véc - to 16i khong tron" trinh bay cac két qua
ctia Jayswal - Choudhury [7], phuong phap ham phat minimax chinh xéc va
cac dinh li diém yén ngua cho bai toan toi wu véc - to 16i khong tron véi cac
ham Lipschitz dia phuong.



Chuong 1

Can duéi ctia tham sé phat cta
phuong phap ham phat minimax
chinh xac cho bai toan t6i vu don

muc tiéu khoéng kha vi

Chuong nay trinh bay phuong phap ham phat minimax chinh xac va su
tuong duong ciia bai toan t6i uu c6 rang budc va bai toan toéi uu phat khong
c6 rang buoc. Cac két qua trinh bay trong chuong nay 1a ctia T. Antczak [2].

1.1 Cac khai niém va két qua lién quan

Ham f : X — R xac dinh trén tap 161 X C R" dudc goi 1a 16i néu véi
Vz,z € Rva X\ € [0,1], ta ¢6

FOz+ (1= Na) S M(2) + (1= N f(a).

Dinh nghia 1.1.1 Duéi vi phan ctia ham 16i f : R® — R tai z € R" dugc
xac dinh nhu sau:

Of(x) == {€ € R": f(2) — f(x) > €T (2 — 2),Vz € R"}.

Dinh nghia 1.1.2 Trén vi phan ctia ham lom f : R" — R tai x € R" dugc
xac dinh nhu sau:

0f(z) = {€ € R": f(2) — f(a) < €' (z —2),¥z € R"}.
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Nhan xét 1.1.3 Tu dinh nghia ciia ham 16i f : R" — R tai z, suy ra:

fz) = fx) 2 €' (2 —x), VE€Of(x), (1.1)

ding v6i Vz € R”, trong d6 df(x) ki hieu dudi vi phan cia f tai z. Tuong
tu, v6i ham 1ém f : R” — R tai x, ta c6 bat dang thic:

f(2) = flx) <€F(z — 1), VE€af(x), (1.2)
ding véi Vz € R".

Truée khi chiing minh két qua chinh cho bai toan (P), ta can bo dé sau
day:

Bé dé 1.1.4 Gid st ¢y, k = 1,...,p, la ham gid tri thuc zdc dinh tréen X C
R" Voixz e X, ta co

p
2 ox(a) = max ) i)

P
trong do Q = {a = (a1, ...,a,) € R} : Zak =1}
k=1

Bai toan cuc tri da xét ¢ day 1a bai toan t6i wu phi tuyén tong quét co
rang buoc dang thic va bat dang thic:

(P) min f(x), re D={x € X :¢gi(r) <0,i €, hj(zr)=0,5€J},

trong d6 I ={1,...m},J={1,...,s}, f: X > Rvag : X - R,
i€l h;: X =R, je Jlacac ham Lipschitz dia phuong trén tap khac rong
X € R" va D la tap chap nhan dugce ctia bai toan (P).

Dé don gidn ta sé dua vao mot s6 ki hiew: g := (g1, ..., gm) : X — R™ va
h= (hi, .., hs) : X — R,

Hon nita, ta ki hiéu tap cac chi sé rang buoc bat dang thic tich cuc tai
xreD

I(z):={iel:g(x)=0}.
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Dinh ly 1.1.5 [9] Gid st & la nghiém cia bai todn (P) va mot dieu kién
chinh quy thich hop théa man tai . Khi dé ton tai cdc nhan ti& Lagrange
A €R™ va i € R® sao cho

0€df(z)+ Z X0g:(Z) + Z 11;0h; (%), (1.3)
j\lgz(fl_j) =0, 1€, (14)
A>0. (1.5)

Dinh nghia 1.1.6 Diém z € D dugc goi 1a diém Karush-Kuhn-Tucker trong
bai toan (P) néu ton tai nhan tit Lagrange A € R™ va i € R® sao cho diéu
kien can t6i uu Karush-Kuhn-Tucker (1.3) — (1.5) ding.

1.2 Phuong phap ham phat minimax chinh xac

Nam 1978 Charalambous [4] dua vao mdot 16p cdc ham phat chinh xéc
khong kha vi nhu sau:

By, a, f,¢) = flx) + ¢ ( > laigf (@) + Z[ﬁjlhj(r)]p> p

1=1 j=1

trong do6 ¢ 1a tham s6 phat, p > 1,a; > 0,i=1,....m,3; > 0,5 =1,...,s. Véi
mot rang buoc bat dang thite g;(z) < 0, ham g (x) duge dinh nghia béi

IR B gi(z) <0,
g; (@) : {gi(aj), gi(x) > 0. (1.6)

14 bang 0 v6i moi x théa man rang budc va c6 gia tri duong khi rang buoc
nay bi vi pham. Hon ntta, su vi pham 16n 6 g;(x) < 0 dat gia tri g;" (x). Nhu
vay ham ¢; () ¢6 duge diém phat lien quan véi rang buoc g;(z) < 0.

V6i p = 1 va xét cac tham s0 «;,i = 1,...,m,B;,7 = 1,...,s bang 1, ta
nhan dugc ham phat chinh xac khong kha vi duge goi 1a ham phat chinh xéc
l; (ta ciing goi 1a ham phat gié tri tuyét d6i). Phuong phap ham phat chinh
xac 11 da duge dua vao bdi Pietrzykowski [8]. Da s6 cac tai ligu vé phuong
phap ham phat chinh x4ac khong kha vi nghién citu cac dieu kién ddm bao
nghiém tdi wu clia bai toan c¢é rang buodc da cho ciing 1a cuc tiéu dia phuong
cua bai todn v6i ham phat chinh xac khong c6 rang budc.



