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MO DAU
1. Ly do chon deé tai

Ly thuyét cac diéu kién t6i uu 1a mot bd phan quan trong cua 1y thuyét
cac bai toan cuc tri. Cho dén nay nguoi ta da nhan duoc nhiéu két qua phong
phu va dep d& vé cac diéu kién tdi wu cap 1, cdp 2 va cac cap cao cho cac bai
toan t6i wu tron va khong tron (xem chang han [2] - [8], [10]).

Theo huéng nghién ciru trén ching tdi chon dé tai: "Xdp xi cdp hai
ciia tip chdp nhan dwoc va diéu kién can téi wu cdp hai"”. Cuy thé 1a cac
diéu kién toi uu cap 2 thudng duoc biéu dién dudi ngdn ngit cac dao ham
cap 1, cip 2 hodc cac dao ham suy rong va céac tip tiép tuyén cép 1, cap 2.
Khac véi cac diéu kién can cap 2 thong thudng, cac diéu kién can ti uu cap
hai ctia Kawasaki[7] va Cominetti[5] c6 thém mot sé hang duoc xem nhu
dao ham cép 2 cuia mot tap hop. Cac diéu kién can toi vu cép 2 dugc nghién
ctru dudi hai dang: gbc va ddi ngau dudi ngdn ngir cac xap xi cip 2 cua tip
chap nhan dugc. Trong diéu kién can cp 2 d6i ngiu c6 thém mot sd hang
ngoai dao ham cép hai ciia ham Lagrange.

Pé tai ndy co tinh thoi sy, di va dang duoc nhiéu nha toan hoc trong
va ngoai nudce quan tdm nghién cuu.

2. Muc dich va nhiém vu nghién ctru
2.1. Muc dich nghién ciru

Muc dich nghién cru caa luan van nay Ia trinh bay cac diéu kién can
t61 wu cap 2 cua Kawasaki[7] va Cominetti[5] cho bai toan t6i wu kha vi c6
rang budc bao ham thuc va rang budc tap. Cac diéu kién can tbi wu cép 2
dugc trinh bay dudi hai dang gbc va ddi ngiu. Khac voi cac diéu kién can
cap 2 thong thudng, cac diéu kién can tdi wu cap 2 dang dbi ngau & day co
thém mot s6 hang ngoai dao ham cép 2 ctia ham Lagrange.

2.2. Nhiém vu nghién cvuu
Luan van tap trung vao cac nhiém vu chinh sau:
- Boc, dich tai liéu tir hai bai bao tiéng anh cua Kawasaki va Cominetti.

- Str dung cac két qua caa hai bai bao dé xay dung néi dung luan van
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3. Phuong phap nghién ctru

Str dung cOng cu giai tich ham, giai tich 16i va cac kién thirc cua ly
thuyét t6i uu.

4. Bo cuc ciia luan vin

Ludn van nay bao gdm 60 trang, trong d6 cO phan md dau, hai
chuong, két luan va danh muc cac tai liéu tham khao.

Chuong 1 trinh bay cac diéu kién can toi wu cip 2 cua Kawasaki[7]
cho bai toan kha vi ¢ rang budc dang thiic va rang budc noén co phan trong
khac rng dudi ngdn ngit cac dao ham cip 1, cip 2 va céc tap tiép tuyén cip
2 dang gbc va dang d6i ngau. Cac ap dung cho bai toan cyc tiéu ham sup
cling dugc trinh bay trong chuong nay.

Chuong 2 trinh bay cac diéu kién can tdi uu cép 2 ctia Cominetti[5]
bang phuong phap chinh quy métric cho bai toan kha vi c¢6 rang budc bao
ham thtrc va rang budc tap. Két qua vé tinh chinh quy métric dugc st dung
dé tinh tap tiép tuyén cap 2 cta tp chip nhan duoc.

Ban luan van dugc hoan thanh dudi sy hudng dan, chi bao tan tinh
cia PGS.TS P6 Vin Luu - Vién toan hoc Viét Nam. Nhan dip nay t6i xin
bay t6 10ng biét on Thay vé su hudng din tan tinh d6 clng véi nhitng kinh
nghiém truyén dat cho t6i trong qua trinh hoc tap, nghién ctru va hoan thanh
ban luan van.

Cubi ciung toi xin cam on SO GD&DT Thai Nguyén, Trung tdm
GDTX tinh Thai Nguyén da tao diéu kién cho t6i duoc di hoc, cam on
truong Pai hoc su pham Thai Nguyén da tao diéu kién dé cac thay gido, co
gido giang day, cung cap kién thirc cho khoa hoc ciia chiing toi.

Do thoi gian va kién thic c6 han nén ban luan vin caa tdi chac chin
khong tranh khoi nhitng thiéu sét. Do do, toi rat mong c6 dugc su dong gop
cta thay cd va cac ban dé ban luan vin cua t6i dugc hoan thién hon.

T6i xin chéan thanh cdm on!
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Chuong 1
PIEU KIEN CAN TOI UU CAP HAI CUA H. KAWASAKI

Chuong 1 trinh bay cac diéu kién can t6i uu cap hai ciia Kawasaki [7]
cho bai toan c6 rang budc dang thirc va rang budc ndn cd phan trong khac
rong véi cac ham thude 16p C?. Cac diéu kién cdp hai duoc trinh bay dudi
ngdn ngit cac dao ham cap 1, cap 2 va cac tap tiép tuyén cip hai dudi hai
dang gbc va d6i ngiu. Trong cac diéu kién cip hai dang dbi ngdu c6 thém
mot s6 hang ngoai dao ham cap hai cua ham Lagrange. Céac két qua duogc ap
dung cho bai toan cyc tiéu ham sup.

1.1. X4p xi cap 2 ciia tip chap nhin duoc
Xét bai toan tbi uu
Min f (x),
(P) g(x) K,
h(x) =0,
trong do: X,V va W la cac khdng gian Banach,
f:X >R, g:X >Vvah:X -»>W thudc 16p C?,
K 1a nén 16i dong trong V véi phan trong khéc rong.
1.1.1. Cac rang budc tich cuc
Cho hitu han bit dang thirc rang budc
9,(x)<0,9,(x)<0,...,g,,(x) <0. (1.1.1)

Ta chi can xét cac rang budc tich cuc tai nghiém t61 uvu X, tic la

g;(x)<0Viel(X)={ e{L.2,...,m}, g,(X) =0}. (1.1.2)
Vi rang budc bat dang thic tong quat :
9(x) eK, (1.1.3)

trong d6 K 1a nén 16i dong véi phan trong khac rdng, khai niém "tich cyuc” 1a

khong hién 1d. Ta chl ¥ rang c6 su khac biét giita rang budc dang thirc va
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rang budc bat dang thirc tong quat. Goi | 1 khoang dong, bi chan trong R ;
C(l) latap cac ham liéntuctrénlva C (1)={ueC(l):u(t)>0,Vte I}.
Ta hay xét truong hop K =C,_ (1). Khi d6 (1.1.3) c6 dang:

g(x)(t)=>0, vtel (1.1.4)
Ta dinh nghia tap tham sb cua cac rang budc tich cuc:

1(X):={tel;g(X)(t) =0} (1.1.5)
Trong trudng hop nay, kho khin khac lai nay sinh. Gid stt X duoc nhiéu
thanh X +y. Khi d6 bao ham thirc

I(X+y)c 1(X) (1.1.6)
dang cho (1.1.2), néu y du nho. Nhung (1.1.6) khdng ding cho (1.1.5), thAm
tri néu y di nho. Piéu nay cho thiy rang khong thé xir i vo han rang budc
bat dang thirc theo timg diém. Trong phan sau ta s& dua vao khai niém "tich
cuc" phu hop véi rang budc bat dang thic tong quat.
1.1.2. Xdp xi cdp hai ciia mién chép nhin dwoc

Cho X va V 1a cac khong gian Banach. Cap chinh tic giita V va khong
gian t6 pd ddi ngau V" cua nd duge ky hiéu 1a <-, >
Cho anh xag: X —»V . Khi d6, g'(x) va g"(x)ky hiéu la dao ham
Fréchet cdp mot va cap hai twong tmg cta g tai x. Hon nita, g"(x)(y,2)1a
anh xa song tuyén tinh tir X ?vao V. Toan tir lién hop ciia g'(x) duogc ky
hiéu 1a g'(x)" dugc xac dinh boi:
(g'(0) v y)=(v,g'(x)y) véimoi V' eV  vayeX.

Vi mdi tap A cia mot khong gian Banach, bao nén cia A duoc ky hiéu bai

coneA, bao dong cua né duoc ky hi¢u la cone A. Ta quy udc K+ A=I.
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Pinh nghia 1.1.1
Cho M 1a tdp chdp chin dwoc, nghia la
M ={x e X;g(x) e K,h(x) =0}. (1.1.7)
Cho X la diém bat ky ciia M. Khi d6 cdc tdp tiép tuyén cdp mot va cdp
hai ciia M tai diém X dwoc dinh nghia nhw sau.
T, ={ye X :3x(s) e M, x(s) =X +sy +0(s), Vs >0}, (1.1.8)
T, ={(y,2) e X?:3xX(s) e M, X(S) =X +Sy +5°2/ 2+0(s%), Vs >0}, (1.1.9)

o]

S

o(s .
trong d6 o(s) va o(s*) théa man @ —0 va —0khi s—>0".

Lat cat y cua T,dvuoc xdc dinh nhu sau:
T,(y)={ze X :(y,2) eT,}.
Bo dé 1.1.1 sau day tra 1oi cho cau hoi ta c6 thé xét tinh "tich cyc" cta rang
budc bat dang thic tong quat ra sao.
Bo dé 1.1.1
(i) Néu y €T, thi
g9'(x)y e cone(K - g(X)), (1.1.10)
h'(X)y =0. (1.1.11)

(ii) Néu (y,2) eT,, thi

9'(X)z+g"(X)(y.y)e2| JJ UK -9(X)/s* - g'(X)y/s+5(s)B}, (1.1.12)

5() 550

h'(X)z +h"(X)(y,y) =0, (1.1.13)
trong dé B la hinh cau don vi trong \ V& phép hop trong vé phdi ciia
(1.1.12) ldy theo tdt cd cdc gid tri 5() sao cho:

0(s)=0 Vs>0 va o(s) >0 khis—>0". (1.1.14)
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Chirng minh

Lay (y,z) €T,.Khi do, ton tai x(s) e M sao cho
X(S) =X +sy+s°z/2+0(s°).

Bang khai trién Taylor ta c6

g(x(s)) = 9(X) +sg'(X)y +s4g'(X)z+g"(X)(y, )}/ 2+0(s).

T G
oi 5(3)—8—2 taco (1.1.12).

Céc két qua khac duoc ching minh tuong tu. O
Pinh nghia 1.1.2

Véi méi uv eV, ta xdc dinh tap K(u,v)nhw sau:

K(u,v)=2 JJ XK -u/s*—v/s+5(s)B}, (1.1.15)

5()s>0
trong do phép hop dwoc ldy trén tat ca cdc gid tri 5() théa man (1.1.14).
Dé don gidn ta ky hiéu K(g(X),g'(X)y) 1a K(y).

Nhan xét 1.1.1
Kurcyusz [6] d4 thiét 1ap diéu kién can cip mot ma khong sir dung quan hé
g'(X)y econe(K —g(x)), (1.1.16)
nhung sir dung
g'(X)y econe(K —g(x)) . (1.1.17)
Trong truong hop dac biét

V=R" vda K=R":={u=(u,U,,...,u_);u <0 Vi},

ta co
cone(K —g(X)) =cone(K —g(X))
={v=(v,...,v,);V, <0Vi e I (X)},

trong d6 1(X)={i; 9,(x)=0}. Vi vay, (1.1.16) va (1.1.17) trung vdéi

diéu kién:
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g,(X)y<0 Viel(X). (1.1.18)
Mat khac, trong truong hop K =C, (1), cone(K —g(X)) khong dong (xem
bd dé 1.4.1). Do d6, n6i chung (1.1.16) va (1.1.17) khac nhau.
Nhén xét 1.1.2
Diéu kién (1.1.16) dugc dua ra lan dau tién boi Ben-Tal va Zowe [4].
Nhan xét 1.1.3
Trong trudng hop K =C, (1), diéu kién (1.1.10) tro thanh
(g'(x)y)(t) >0 Vt théoa man g(x)(t)=0.
Str dung két qua cua bd dé 1.1.1 ta di dén dinh nghia sau:
Pinh nghia 1.1.3.
L ={ye X:g'(X)y e cone(K —g(x)),h'(X)y =0, (1.1.19)

L, ={(y,2) € X*:g'(X)z+g"(X)(y, y) € 2K(y),h'(X)z + h"(X)(y, y) =0},
L(y)={ze X :(y,z) eL,}.

(1.1.20)
Khi @6, bd dé 1.1.1 dugc phat biéu lai nhu sau:
TLcL vaT,clL,. (1.1.21)
Pinh nghia 1.1.4 (Robinson ).
Hé g(x)e K, h(x)=0 (1.1.22)
dwoc goi la on dinh tai diem X e M néu
Oecint{(g(X)+g'(X)x—k,h'(X)x): xe X,k e K}. (1.1.23)

B6 dé 1.1.2
Néu (1.1.23) ding thi T,=L, va T, =L,.
Chirng minh
Lay (y,z) e L,.Khi d6 ton tai u(s) e B va §(s)>0sao cho

2 s*(9'(X)z+g"(X)(y.Y))
o(s)u(s) + 5 eK

vOo1 moi s > 0.

g(X) +sg'(X)y —s
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Tt két qua dinh 1y trong [9] suy ra ton tai mot 1an can N cia X VAR > 0
sao cho
d(x,M) <Rmax{d(g(x)), K),Hh(X)H}; vxeN,
trong d6 d(a , A) 1a khoang cach tir a dén A.
Véimoi s > 0 dinhd, X+Sy+5°z/2eN . Hon nita,

d(g(X +sy+s’z/2),K)

2 9'(%)2+9"(X)(Y.Y) , o(s?), Kj

:d(g(Y)+sg'(7)y+s 5

=d(o(s®) +s°o(s)u(s),K) =o(s?).
Tuong ty, ta c6 ||n(X + sy +5°2/ 2)| =0(s”) . Nhu vy,
d(X+sy+s°z/2,M)<Ro(s?).
Diéu nay kéo theo (y,z)eT, Vivay L, =T,.
Pic biét, T, =T,(0) = L,(0) = L. 0

Khong dé dang kiém tra diéu kién 6n dinh ctia Robinson. Do d6 ta dua vao
mot dang twong duong cua (1.1.23) dé co thé kiém tra d& hon.
Pinh nghia 1.1.5

He¢ (1.1.22) duoc goi la thoa man dieu kién Mangasarian-Fromovitz

tai X néu
(1) h'(X) la anh xa lén, (1.1.24)
(i) Ix, € X 1 g(X) + 9'(X)x, €intK, (1.1.25)
h'(X)x, =0. (1.1.26)
Nhén xét 1.1.4

Trong [8] cac diéu kién trén duoc goi 1a diéu kién Slater, nhung ta goi 1a
diéu kién Mangasarian-Fromovitz, béi vi trong trudng hop dic biét

X=R"; K=R"vaW =R', cac diéu kién (1.1.24)-(1.1.26) co6 dang

S6 hoa boi Trung tdm Hoc liéu — Pai hoc Théi Nguyén http://www.Irc-tnu.edu.vn



