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MG dau

Ly thuyét giai tich 16i c6 nhiéu tng dung trong toan hoc tng dung
cting nhu trong viéc nghién citu cac bai toan dugec mo hinh héa trong kinh
té va ki thuat.

Ta biét rang mot ham f gia tri thyc 16i thi moi tap mic cua f 10,
nhung diéu ngugdc lai khong dung. T nhan xét d6 ngudi ta da ra 16p ham
f:R™ — R tya 1oi néu moi tap mic cia f 1a 16i. Nhu vay f tua 1oi khi
va chi khi

fAz1+ (1 = A)zg) < max{f(21), f(z2)},
voi moi 11,29 € R™ va X € [0,1].

L6p cac ham tya 16i ¢6 nhieu tng dung trong ly thuyét tdi wu hoa.
Nhiéu nghién cttu da cho ta cac tinh chat phong pht cia ham tiya 16i, dac
biét 1& cac tinh chat dac trung qua tinh tuya don diéu ciia dao ham, dao
ham suy rong hoac jacobian suy rong.

P. H. Sach [10] d& nghién cttu cac tinh chat dic trung dé mot ham
véc to Lipschitz dia phuong f : R™ — R" 1a K- tua 16i vo huéng theo
nghia: Vn € K (nén ciye khong am ciia nén 16i déng K), n f 1a ham
twa 101 gia tri thue. Tac gia da thiét lap cac diéu kién can va du dé f
1a K- tya 161 vo huéng dudi ngon ngit cac khai niem tya don diéu cla
Jacobian suy rong Clarke ctia f va cac anh xa da tri duge xay dung tit nén
tiép tuyén Bouligand, Clarke va nén tiép tuyén trung gian (intermediate
tangent cone) ciia do thi ctia f(.) + K. J. Benoist [3] da thiét 1ap cac tinh
chat dic trung dé ham véc to Lipschitz dia phuong f : C — Y la K- tua
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161 theo nghia: véi moi y € Y, tap mic dudi {x € C : f(z) <k y} 1a
16i trong khong gian Banach, K 1a nén 16i déng trong Y. Cac tiéu chuan
dugc thiét lap dudi ngon ngit khai niem K- tiya don diéu ctia dao ham theo
phuong suy rong va jacobian suy rong Clarke.

Luan van trinh bay céc tinh chat dic trung dé mot ham véc to Lipschitz
dia phuong f 1a K- tya 16i vo hudng ctia Sach [10] dudi ngon ngit cac khai
niém tya don diéu cta jacobian suy rong Clarke ctia f va cac anh xa da
tri duge xay dyng tit cdc noén tiép tuyén Bouligand, trung gian, Clarke ciia
do thi ham f(.) + K, va cac tinh chat dic trung dé ham véc to Lipschitz
dia phuong f 1a K- tua 16i ctia clia Benoist [3] du6i ngon ngit K- tia don
diéu ctia dao ham theo phuong suy rong va jacobian suy rong Clarke cta
f.

Luan vin bao gom phan md dau, hai chuong, két luan va danh muc
cac tai liéu tham khao.

Chuong 1 trinh bay cac diéu kien da dé ham véc to Lipschitz dia
phuong f : R™ — R"™ la K- tya 161 vo hudéng ctia Sach [10] dudi ngon ngt
cac khai niém tya don diéu ctia jacobian suy rong Clarke ctia f va cac anh
xa da tri duge xay dung tir cac non tiép tuyén Bouligand, trung gian va
Clarke ctia do thi ham f(.) + K. Tinh K- 16i ctia f dugc dac trung qua
cac khai niém i- don diéu va s- don diéu thich hop.

Chuong 2 trinh bay cac tinh chat dic trung dé mot ham véc to Lipschitz
dia phuong 1a K- tia 18i ctia Benoist [3]. Cac tiéu chuan duge trinh bay
duéi ngon ngt khai niém K- tiya don diéu ctia dao ham theo phuong suy
rong va jacobian suy rong. Chu y rang mot ham 1a K- tya 10i vo huéng 1a
K- tua 10i.

Nhan dip nay tac giad xin bay té long biét on sau sac téi PGS. TS. D6
Van Luu da huéng dan va chi bdo tan tinh trong suét qua trinh lam luan

van. Thay da danh nhiéu thoi gian huéng dan va gidi dap cac thic méc

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



3

trong sudt qua trinh lam luan van. Toi xin duge bay t6 long biét on sau
sac dén thay.

Tac gia cling xin gii 161 cdm on chan thanh dén Ban giam hiéu, phong
Dao tao, khoa Toan - Tin Truong Dai hoc Khoa Hoc, Dai hoc Thai Nguyén
da tao dieu kién thuan 1¢i trong sudét qua trinh hoc tap tai truong.

Xin chan thanh cAm on gia dinh, ban be dong nghiép va cac thanh
vién trong 16p cao hoc toan K3b da luén quan tam, dong vién, giap dé toi
trong suot thoi gian hoc tap va qua trinh lam luan van.

Tuy ban than cé nhiéu c6 gang, song thoi gian va ning luc ciia ban
than c6 han nén luan van khé tranh khéi nhitng thiéu s6t. Rat mong dugc
sut déng gop v kién clia cac thay co cling toan thé ban doc.

Thai Nguyén, 20 thang 10 nam 2011.
Tac gia

Tran Thi Yén Mai
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Chuong 1

DAC TRUNG CUA ANH XA K-
TUA LOI VO HUGNG

Chuong 1 trinh bay céc diéu kién can va dt dé mot ham véc to Lipschitz
dia phuong f : R™ — R" la K- tua 16i vo huéng. Cac tiéu chuan dugc
trinh bay dudi ngon ngit cac khai niém tya don diéu ctuia jacobian suy rong
clia f va cac anh xa da tri duge xay dung tit cdc nén tiép tuyén Bouligand,
trung gian, Clarke ctia do thi ham da tri f(-) + K. Cac két qua trinh bay
trong chuong nay la ctia P. H. Sach [10].

1.1 Cac khai niém va két qua bo tro

Trong chuong nay, ta sé sit dung nhiing ki hieu va két qua sau.

Mot phan ti trong khong gian Euclide R™ dude dong nhat véi mot
véc to ot (tic la m x 1- ma tran). Tich vo huéng ctia £ € R” va u € R™
duge ki hieu 1a 7w trong d6 T 1a phép chuyén vi.

Cho mot anh xa da tri f : R™ = R"; domF va grF ki hiéu 14 mién

httu hiéu va do thi cua F:

domF = {zx € R": F(x) # 0},
grF = {(z,y) e R" xR :y € F(z)}.
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Ta st dung ki hiéu intB; coB; clB dé ki hiéu phan trong, bao 15i, bao
déng ctia tap B C R™. Néu K C R" la nén 16i déng va y, y 1a hai diém
cia R™, ta dat [y,y] = co{y, v/, } va viet S(y,y’,) < 0 néu va chi néu
min{nTy,nTy} <0 véi tat can € K. Theo [ 12, He qua 11.4.2], ta c6

Sly,y) <0 [y,y]N(-K)#0. (1.1)

Cho A C R™, B C R™ va a € R := R!. Ta dinh nghia

A+B={a+b:a€ Abe B}, néu A #(va B+,

aA={aa:a€ A}, néu A # 0,

Tadat A+0=0+A=0vaad =0.

Khi A la mot tap con khong rong ctua R, ki hiéu supA va infA 1a can
trén dang va can dudi dung ctia A. Ta dit

supA = —oo va infA = 400, néu A = 0.

Néu F': R™ = R la mot anh xa da tri tot R™ vao tap so6 thuc R thi

infF' la mot ham gia tri thuc md rong dinh nghia bdéi:

(infF)(z) = infF(x) (Vo € R™).
Tuong tu ddi véi supF.

Cho f : R™ — R la mot ham Lipschitz dia phuong. Ki hieu 0'f, 1a
dudi vi phan Clarke ctia f tai x (xem [2]):

f, = {6 e R™: Tu < Oz, u) Yu € R™}, (1.2)
trong do
fasu) = im suptf (' + tu) = £ ()] (13)
T —x tl0
Theo [2],
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o2, u) = max{€¢Tu: £ € 3°f,). (1.4)
T bay gio ta gia st rang f : R™ — R" 1a mot ham Lipschitz dia phuong.
Jacobian suy rong Clarke cia f tai x, ki hiéu béi Jf, dugc dinh nghia

trong [2] 1a bao 16i cia mot tap:

{lim</ fs, : *; — x, f 14 kha vi Freschet tai z;},
trong d6 \/ f,, ki hiéu Jacobian thong thuong cua f tai z; va giéi han cia
[z, dugc 1ay trong khong gian céc (m x n)- ma tran . Cht ¥ rang moi
phan tit A ctia J f, 13 mot m X n- ma tran. Khi n = 1, Jf, 14 duéi vi phan
Clarke cta f tai x ( xem [4, Ménh dé 2.6.2]).

Véi moi n € R” ta ¢6 [4, Dinh 1y 2.6.6].

Vb — dac

aO(an)x = [fo]TTI = {ATH r A€ Jfy} (1.5)

trong d6 ATn ki hieu tich ctia m X n- ma tran AT (chuyén vi ctia ma tran
A) van x 1- ma tran 7.

Cho K C R™ 1a mot nén 16i dong. Do thi ctia anh xa f(.) + K duge
goi 1a K- trén do thi cia f va duge ki hieu 1a epix f. (Sau nay ta bo ki
hiéu dusi K cho don gidn). Khi n = 1, K = R, (ntta dudng thang khong
am) epif quy vé dinh nghia thong thuong ctia trén do thi cia mot ham sb.

Ta sé can két qua dué6i day né 1a hé qua don gidn ctia mot dinh 1y tach
12, He qué 11.4.2];

ye K only>0ne KY) e nly>0(vne KT\ {0}). (1.6)

Ki hieu T%(epif, (z, f())) (tuong tng T'(epif, (z, f(x)) ) 1a nén tiép tuyén
Clarke ( tuong ting nén Bouligand) ctia epif tai (x, f(z)). Ta ciing st dung

nén tiép tuyén trung gian (intermediate tangent cone) T?(epif, (x, f(x))).
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