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L.o1 cam doan

Toi xin cam doan rang céc két qua nghién ciu trong luan van nay la trung
thuc va khong trung 1ap véi cac dé tai khac. Toi cling xin cam doan rang moi su
gitip d& cho viéc thuc hién luan van nay da dugc cam on va cac thong tin trich

dan trong luan van da dugc chi rd ngudn goc.

Thai Nguyén, thang 4 nam 2015

Ngudi viét luan van

Tran Thi Nhan
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Loi cam on

Luan van dugc thuc hién va hoan thanh tai truong Pai hoc su pham - Pai hoc
Théi Nguyén dudi sy huéng dan khoa hoc ctia PGS. TS. D6 Van Luu. Qua day,
tdc gia xin dugc gui 10i cdm on siu sac dén thiy gido, ngudi huéng dan khoa
hoc ctia minh, PGS. TS. D6 Van Luu, nguodi da tan tinh huéng dan trong suot
qua trinh nghién ctu cla tac gia. Pong thoi tac gia cling chan thanh cam on cac
thay co trong khoa Toan, khoa Sau dai hoc - Truong Dai hoc su pham, Pai hoc
Thai Nguyén, da tao moi diéu kién dé tidc gia hoan thanh ban luan van nay. Tac
gia cling gui 16i cam on dén gia dinh va cac ban trong 16p Cao hoc Toan K21b,

da dong vién gidp do tac gia trong qua trinh hoc tap va lam luan van.

Luan vian khong thé trdnh khoi nhitng thi€u sét, tdc gia rdt mong nhan duogc

su chi bao tan tinh cua cédc thay co va ban be dong nghiép.

Thai Nguyén, thang 4 nam 2015

Nguoi viét luan van

Tran Thi Nhan



il

Muc luc

L m n i
ii
i
1
I1 Diéu kién can Fritz John cho cuc tiéu yéu 3
1.1 Cackiénthdcbotrol . . . . . . . . . . .. ... .. 3
(1.1.1. Dudi viphansuyrong . . . . . . .. . .. .. ... .... 3

(1.1.2. Cac dudi vi phan Clarke-Rockafellar, Clarke, Michel-Penot] 7

(1.1.3. Dud6i vi phan suy rong chinh quy, dudi vi phan suy rong toi |

| thiul . . . . .. e 10
11.2 Diéu kién can Fritz John cho cuc ti€u Paretoyéul . . . ... . .. 13
2 Pieéu kién chinh quy va diéu kién t6i vu Karush-Kuhn-Tucker| 24
2.1 Diéu kién chinh quy va diéu kién can Karush-Kuhn-Tucker{ . . . . 24
2.2 Diéu kién du cho cuc tiéu Pareto yéu|. . . . . . . . ... ... .. 28
................................. 30




1. Ly do chon luan van

Nam 1994, Demyanov [5] da dua ra khai niém du6i vi phan suy rdng compac
16i. Kh4i niém nay 12 mot téng quat hoa clia khai niém 16i trén va 16m duéi (xem
[6]). Céac khai niém dudi vi phan suy rong dong, khong 16i va Jacobian xap xi
duoc dé xudt boi Jeyakumar va Luc trong [9] va [10]. Khéi niém duéi vi phan
suy rong 1a tong quat hod ciia mot s6 cdc khai niem dudi vi phan da biét cla
Clarke [4], Michel-Penot [17], Mordukhovich [18]. Mot diéu kién can Fritz John
cho cuc ti€u yéu ctia bai todn quy hoach da muc tiéu dudi ngon ngit Jacobian
xap xi dugc dua ra boi Luc [12]. Diéu kién cén t6i vu Fritz John cho cuc tiéu
yéu dudi ngdén nglt dudi vi phan suy rong duge dua ra boi Dutta- Chandra [7,8]
cho bai todn t6i vu da muc tiéu véi cdc rang budc bat dang thitc. Diéu kién cin
cho cuc tiéu yéu va cuc tiéu Pareto dugc dua ra boi Luu [15] v6i cdc rang budc

dang thifc, bat dang thifc va rang budc tap.

Dua trén dinh Ii Ljusternik m& rong cua Jiménez-Novo (2002), D.V.Luu
(2014) da thiét lap céc diéu kién t6i uu cho cuc tiéu Pareto yéu cua bai todn
toi vu da muc tiéu c6 rang buodc dang thic, bat dang thic va rang buoc tap dudi
ngon ngit dudi vi phan suy rong (convexificator). Day la dé tai dang duoc nhiéu
tadc gia trong va ngoai nudc quan tAm nghién ctu. Chinh vi thé em chon dé tai :
“Diéu kién can va du cho nghiém hitu hiéu cta bai toan t6i wu da muc tiéu qua
dudi vi phan suy rong”.

2. Phuong phap nghién ciru



Suu tam va doc tai liéu tir cac sach, tap chi todn hoc trong nudc va quoc té€
lien quan dén diéu kién t6i uu cho bai todn t6i uu véc to. Qua dé, tim hiéu va
nghién ctiu vé van dé nay.

3. Muc dich cua luan van

Luan van trinh bay cac di€u kién can va du cho nghiém hitu hiéu dudi ngon
nglt dudi vi phan suy rong trong bai bao cua D. V. Luu dang trong tap chi Journal
of Optimization Theory and Applications, Vol. 160 (2014), pp. 510-526.

4. Noi dung cua luan van

Luan van bao gdbm phian m¢& dau, 2 chuong, két luan va danh muc cac tai liéu
tham khao

Chutong 1: Diéu kién cdn Fritz John cho cuc tiéu yéu

Trinh bay mot s6 kién thic co ban vé duéi vi phan suy rong va diéu kién can
Fritz John cho cuc tiéu Pareto yé&u clia bai toan t6i uu da muc tiéu c6 rang budc
dang thic, bat ding thitc va rang budc tap véi cac ham Lipschitz dia phuong.

Chuong 2: Piéu kién chinh quy va diéu kién t61 uu Karush-Kuhn-Tucker

Trinh bay cac diéu kién chinh quy va di€u kién can Karush-Kuhn-Tucker cho
bai todn t6i wu da muc tiéu ¢ rang budc dang thiic, bat dang thitc va rang budc
tap v6i cac ham Lipschitz dia phuong du6i ngon ngit dudi vi phan suy rong véi
céc gia thiét vé tinh 16i suy rong, cdc di€u kién cn t6i vu trd thanh céc di€u kién

du t6i uu.



Chuong 1

Piéu kién can Fritz John cho cuc tiéu yéu

Trong chuong 1 ching toi trinh bay mot s6 kién thitc co ban vé duéi vi phan
suy rong va diéu kién can Fritz John cho cuc tiéu Pareto yéu cuia bai todn t6i uu
da muc tiéu c6 rang budc dang thiic, bat dang thitc va rang budc tap dudi ngon
ngit dudi vi phan suy rong. Cac két qua trinh bay trong chuong nay duoc tham
khao trong [9], [14].

1.1 Cac kién thic bé tro

1.1.1. Duéi vi phan suy rong

Cho f 1a ham gia tri thuc m& rong duoc xac dinh trén R"™. Nhac lai rang dao
ham theo phuong Dini duéi va trén f~ va f cia f tai T € R" theo phuong

v € R" dugc x4ac dinh nhu sau:

[ (@;v) = lim inf f(@+ tvt) —f@)

(f%; v) i= limsup L E 1) = f(f)) |

tlo t
Néu f*(z;v) = f~(Z; v), thi gia tri chung d6 dugc goi 1a dao ham clia ham
f tai T theo phuong v va ky hiéu 1a f'(Z; v). Haim f goi la kha vi theo phuong
tai Z néu ton tai dao ham theo phuong ctia né tai Z theo moi phuong. Néu f la

kha vi Fréchet tai & v6i dao ham Fréchet V f(Z) thi f/(z;v) = (Vf(Z,v)).



Theo [9] ham f duogc goi 1a ¢ dudi vi phan suy rong trén 0* f () (hay dudi
O-f(x)) tai T € R néu 9*f () (hay (0- f(z)) C R™) la tap dong va

f7(@v) < sup (§v)  (VweRY),
§eo*f(2)

(f+<:z;v) inf (€.v) (WeR”)).

£eo. f(z
Mot tap déng O* f(Z) C R" duogc goi 1a mot dudi vi phan suy rong cla f tai T
néu 0" f(x) dong thoi 1a dudi vi phan suy rong trén va dudi cua f tai T .
Theo [8] ham f duogc goi la c6 dudi vi phan suy rong ban chinh quy trén
0*f(z) C R” tai  néu 0* f(7) la tap dong va

ff(@v) < sup (§,v) (Yo eRY). (1.1)
§eo*f(x)

Vidu 1.1.1
Cho ham f : R — R duogc xac dinh bai

x, khi z € QNI0;4o0],
flx) =< ot — 423 + 422 khi € QnN]—o0;0],
0, trong cdc truong hgp khac,

trong dé Q 1a tap cac so hitu ty. Khi dé

v, khi v>0,
fH(0;0) = -
0, khi v<0,

f7(0;v) =0 (Vv eR).

Tap {0; 1} 14 dudi vi phan suy rong ban chinh quy trén cta f tai Z, cho nén
n6 ciling 1a dudi vi phan suy rong trén cta f tai z. Tap {0} 1a dudi vi phan suy
rong dudi cua f tai T.

Theo [9], néu x4y ra dang thic trong (1.1) thi 0% f(z) dugc goi 1a dudi vi

phéan suy rong chinh quy trén. V6i mot ham Lipschitz dia phuong, duéi vi phan



Clarke va dudi vi phan Michel-Penot la nhitng dudi vi phan suy rong cta f tai
Z (xem [9]). Hon nita v61 mot ham Lipschitz dia phuong chinh quy trong theo
nghia Clarke [4], du6i vi phan Clarke 1a mot du6i vi phan suy rong chinh quy
trén (xem [7]). Chid y rang, n€u ham f ¢6 mot dudi vi phan suy rong chinh quy
trén tai T thi n6 cling la dué6i vi phan suy rong ban chinh quy trén tai , va do

d6 n6 duge la duéi vi phan suy rong trén tai .

Vidu 1.1.2
Ta xét ham f : R — R dugc xac dinh boi:

x?|cosZ|, khi z #0,
0, khi z=0.

fx) =

Ta cé f(0;v) = f~(0;v) = 0,(Vo € R). Dudi vi phan Clarke va Michile-
Penot ctia f tai = = 0 twong tng l1a [—m; 7] va {0}. Cac tap {0}, [—m; 7| va
{—m; 7} la cdc dudi vi phan suy rong cua f tai z. Tap {0} 1a du6i vi phan suy
rong chinh quy trén cta f tai 7.

Theo [16] mot ham gia tri thuc mé rong f xac dinh trén tap () C R" duoc

goi 1a tua 16i tai 7 € () theo Q néu v6i moi = € @,
fl) < f(@)=Vvtelo, 1], fltz+(1-1)z) < f(2).
f dugc goi 1a tua 16i trén () néu f 1a tua 16i tai moi x € (). f goi 1a tua tuyén
tinh tai * € () theo () néu £ f la tua 16i tai T theo ().
Trong [20] Yang chi ra rang, néu f 1a lién tuc, tua 16i va ¢6 mot dudi vi phan

suy rong dudi 16i trén mot tap 16i @ thi v6i moi z,y € Q,

fl@) < fly) = 3EW eafly), lm(@E™,z—y) <o.

n—o0
Néu f ¢6 mot dudi vi phan suy rong chinh quy trén tai Z thi ta c6 ménh dé sau
day.
Meénh dé 1.1.1

Gid sit f ¢6 mot dudi vi phdn suy rong chinh quy trén 0" f (T) tai T va f tua loi



tai T € Q theo tdp 10i (). Khi do,
Vo € Q, f(x) < f(T) = V§ € 0°f(Z),(§,x — T) <0.

Ching minh

Vi f 1a tua 16i tai T theo @), v6i mdi x € ) théoa man f(z) < f(z), ta co
ff(z2—-17)<0.

Do tinh chinh quy trén cta dudi vi phan suy rong 0* f(Z), v6i mdi x € () thda

mén f(z) < f(Z), tacod

sup (£,x—7) = fT(z;2—17) <0.
£€0* f(z)

Tu do, ta ¢6 di€u phai chiing minh. O
Theo [20], ham thuc m& rong f ¢6 mot dudi vi phan suy rong dudi 16i 0, f(x)

trén () dugc goi la gia 16i tiém can dudi trén () néu véi moi x,y € Q,

€W € 0.f(x), lim (€7y—w) = 0= f(y) = f(x).
Ham gid tri thuc m& rong f ¢6 mot dudi vi phan suy rong 0% f(Z) tai T dugc goi
la gia 16i tiém can tai T theo () néu, véi moi x € () ta c6
3™ € convd* f(Z), lim <§(”),x — 5:> > 0= f(z) > f(2).
n—oo

trong d6 conv ki hiéu bao 16i

Vidu 1.1.3
Cho f,g:R— R

f() x, khiz <0,
€T =
%% khi x > 0,
x, khi x € Q,
g(x) =% 2z, khizec (R\Q)N]—o00,0],

1z, khiz e (R\Q)N[0,00[.



