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L.oi cam on

Luan van nay dudc thuc hién va hoan thanh tai Truong Pai hoc Khoa
hoc - Pai hoc Thai Nguyén va dudi su huéng dan cia PGS.TS D6 Vin Luu,
Vién Toan hoc - Vién Han Iam Khoa hoc va Céng nghé Viét Nam. Tac gia
xin bay té 1ong biét on sau sic tdi thay huéng dan khoa hoc cia minh, thay
da tan tam va nhiét tinh chi bao.

Tac gia xin chan thanh cam on Ban giam hi€u, Ban chu nhiém Khoa
Toan, Phong Pao tao Truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén,
cung toan thé cdc can bo gidng day 16p cao hoc toan K7Y da nhiét tinh
giang day va gitp dd tdc gia trong sudt qua trinh hoc tap.

Cubi cling tac gia xin cdm on bd me, gia dinh, ban bé va dong nghiép
luén bén canh dong vién va giup do trong qua trinh hoc tap va hoan thanh
ludn van nay.

Xin trdn trong cam on!

Thdi Nguyén, ngay 27 thdang 12 nam 2015

Tac gia

Lé Thi Mai



Mé dau

Khdi niém duéi vi phan suy rong khong 16i ctia Jeyakumar — Luc ra doi
nam 1999. Day 1a mot tong quat héa cdc khai niém dudi vi phan ctia Clarke,
Michel — Penot, Mordukhovich, Clarke-Rockafellar, ... Cac diéu kién toi wu
dudi ngdn ngit dudi vi phan suy rong manh hon cac diéu kién t6i uu duéi
ngdn ngit mot sb loai dusi vi phan trong mot sb trusng hdp, chang han cho
bai toan véi cac ham Lipschitz dia phuong. Diéu kién can Fritz John cho cuc
ti€u yéu bai toan t6i uu da muc tiéu trong khong gian hitu han chiéu véi cac
ham lién tuc dudc D. T. Luc ([6]) thiét 1ap. Dutta - Chandra ([2]) d4n diéu
kién can cho cuc tiéu yéu dudi ngon ngit dudi vi phan suy rong ban chinh
quy trén cho bai toan c6 rang budc bat dang thdc. D. V. Luu ([7,8]) dan cic
diéu kién can cho cuu ti€u yéu va cyu ti€u Pareto ctia bai todn ti vu da muc
tiéu véi rang budc dang thic, bat dang thic va rang budc tap trong khong
gian Banach qua duéi vi phan suy rong. Pay 1a dé tai dudc nhiéu tac gia
quan tdm nghién cttu. Chinh vi thé t6i chon dé tai: “Du6i vi phan suy rong
va diéu kién can cho nghiém hitu hiéu ctia bai toan tdi vu da muc tiéu”.

Luén vin trinh bay cic két qua nghién ciiu vé diéu kién can cho cuc tiéu
Pareto dija phuong va cuc tiéu yéu dia phuong cta bai todn t6i uu da muc tiéu
¢ rang budc dang thic, bat dang thifc va rang budc tip trong khong gian
Banach dudi ngdn ngit dudi vi phan suy rong ciia DO Vin Luu ding trén tap
chi Optimizaton, vol 63 (2014), No3, 321-335.

Luan vin bao gdm phan m& dau, hai chuong, két luan va danh muc tai



liéu tham khao

Chuong 1 trinh bay mdt sd kién thific co ban vé duéi vi phan suy rong
bao gdm duéi vi phan suy rong trén, dudi vi phan suy rong dudi, dudi vi
phan suy rong ban chinh quy va dudi vi phan suy rong chinh quy, cac quy
tac tinh va dinh 1i gid tri trung binh cho dudi vi phan suy rong. Chuong 1
cling trinh bay diéu kién can Kuhn - Tucker cho cuc tiéu Pareto dia phuong
va diéu kién can Kuhn - Tucker manh cho cuc ti€u dia phuong Pareto ctia bai
toan (MP) vé6i cdc nhan ti Lagrange duong tuong ting vdi tat ca cac thanh
phan ctia hAm muc tiéu.

Chuong 2 trinh bay vé diéu kién can cho cuc tiéu yéu dia phuong bao
gdm céc diéu kién can Fritz John va Kuhn-Tucker cho cuc ti€u yéu dia
phuong qua dudi vi phan suy rong ban chinh quy trén va diéu kién can Kuhn
- Tucker manh cho cuc tiéu yéu dia phuong véi cac nhan tif Lagrange duong
ting vdi tat ca cac thanh phan cia ham muc tiéu.

Du di nghiém tdc nghién cdu va rit ¢d gang thuc hién luan vin, nhung
v6i trinh d6 han ché cung nhiéu 1y do khdc, luan vin chac chian khong tranh
khoi nhitng thiéu sét. Kinh mong su gép y cia cadc Thay Co, cac ban va céc

anh chi dong nghiép dé luan vin nay hoan chinh va nhiéu y nghia hon.

Thdi Nguyén, ngay 27 thdng 12 nam 2015

Tac gia

Lé Thi Mai



Chuong 1

Piéu kién can Kuhn - Tucker cho cuc tiéu
Pareto dia phuong

Chuong 1 trinh bay mot s6 kién thific co ban vé duéi vi phan suy rong
cua V. Jeyakumar va D. T. Luc [5], J. Dutta va S. Chandra [2], va cac diéu
kién can Kuhn - Tucker cho cuc tiéu Pareto dia phuong ctia D. V. Luu [7]

dudi ngdn ngtt dudi vi phan suy rong.

1.1 Dudi vi phan suy rong

Gia st X 1a mot khong gian Banach va f : X — R 12 ham gi4 tri thuc
md rong, trong d6 R := R U {oo}. Khong gian dbi ngiu ctia X dudgc ki hiéu
bdi X* va trang bi vdi topd yéu*. Bao 16i va bao 16i déng clia tip A trong
X* dugc ki hiéu tuong tGng bdi co(A) va co(A). Gid st z € X tai d6 f la
httu han. Pao ham theo phuong Dini dudi va trén cua f tai x theo phuong v
dugc dinh nghia tuong tng bdi

fi(x,v) = lir?ui)nf f(a: +t1;) - f(l')’

f+(37, v) := lim sup [z +tv) — f(xt)
£0 ¢

Dinh nghia 1.1.



Ham f : X — R dudc goi 1a ¢6 dudi vi phan suy rong trén O* f () tai
xnéu 0% f(x) C X*1a dong yéu* va véimdiv € X,
[T (zv) < sup (27,0).
vred* f(x)
Dinh nghia 1.2.
Ham f : X — R dudc goi 1a ¢6 dudi vi phan suy rong dudi 0, f (z) tai
x néu 0, f(r) C X*1a déng yéu* va v6i mbi v € X,
[ (z,v) > x*elggc(x) (x*,v) .
Dinh nghia 1.3.
Ham f : X — R dugc goi la c¢6 dudi vi phan suy rong 0% f(z) tai x
néu né dong thdi 1a dudi vi phan suy rong dudi va trén ctia ham f tai ©
Diéu nay c6 nghia 1a véi mdi v € X,

fo(xv) < sup (2%, 0),
x*ed* f(x)

t(x,v) > inf (2, 0).
fraa) >l

Piéu do tuong ng véi diéu kién: v6i mdi v € X,
maz { f~ (z,0), —f" (z,—v)} < s(v ]9 f(2)),

trong do

s(v|C):= sup (z*,v)

xz*eC
12 ham tya cta tap dong yéu* C' C X*.
Chi y rang duéi vi phan suy rong khong nhét thiét phai 1a 16i hodc com-
pac yéu*. Su md rong nay cho phép ta dp dung dudc cho mot 16p rong ham

lién tuc khong tron.



Vidu 1.1.
Ham f: R — R xac dinh béi

Vv, néux >0,
—v/—z, néux <0

c6 dui vi phan suy rong khong compac tai 0 ¢6 dang [, 00) véi o € R.

flx) =

Vidu 1.2.
Ham f: R — R xéac dinh béi

flz) = —|z|
c6 dudi vi phan suy rong khong 16i tai 0 1a 9% f(0) = {1, —1}.

Gia st f : X — R 13 hitu han tai diém = € X. Néu f 1a nia lién tuc
du6i tai x thi duéi dao ham trén Clarke - Rockafellar cua f tai « theo phuong
v dudgc dinh nghia bdi

f (:13/ + tvl) —f (x/)
t Y

{1 (x,v) = limsup inf
' = v =
£10

trong d6 v —; xconghialaz — xva f(z') — f(2).
Néu f 1a ntia lién tuc trén tai z thi du6i dao ham dudi Clarke - Rockafellar
cua f tai x v6i phuong v dudc dinh nghia béi

£ (x,v) = liminf sup f@ +t) — f(z)

/
T =T g sy t
£10

Néu f lién tyc tai x thi 2’ —; x trong dinh nghia cta cdc dudi dao ham dudi
va trén c6 thé viét don gian 12 2’ — . Cac duéi vi phan suy rong trén va

dudi cua f tai x dudc cho bdi cong thic:

o f(z) = {:z:* e X*: (z*,v) < fl(z,v), Vv € X},



O f(x) = {z* € X*: (x*,0) > fH(z,v), Vv € X}.
Néu fT (x,0) > —oo thi 9" f (z) 1a tap con déng yéu*, 16i, khéc rdng clia
X*vavéimoiv € X,
fY(z,v)= sup (a*0).
v ed ()
Tuong tu, néu f* (z,0) < oo thi ¥ f () 1a tAp con dong yéu*, 1i, khic réng
cla X* vavéimoiv € X,

' = inf ).
S (z,v) x*elaqmww

Néu f 1a Lipschitz dia phuong tai x thi
fT(x;U) - fo (3777))7
fi (ZC;U) = fo (xvv)7

trong do

fla +tv) — f(2)

f°(x,v) = limsup

¥ =z t ,
10
fo(z,v) = liminf f(x/ t+tv) - f(x/)
o -z t 7

10

la cac dao ham theo phuong suy rong trén va dudi Clarke cua f tai = theo v.

Duéi vi phan suy rong Clarke dudc xac dinh bdi

Of(x)={z" € X*: (a%,v) < f°(z,v), Vv € X}.

Hon nua,
°(z,v) = max (x*,0v),
f ( ) x*Gaof(x)< >
o(r,v) = min (x*,0).
f ( ) x*€d° f(x) < >

Vi vay, néu f Lipschitz dia phuong tai  thi 9° f (z) 1a dudi vi phan suy rong
cua f tai z, bGi vi

[~ (z,v) < fo(z,v) va fT (z,v) > fo (z,v), véimbiv € X.



