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LOI CAM DOAN

T6i cam doan déy 1a cong trinh nghién ctru cia riéng t6i. Cac két qua néu
trong luan van 13 trung thuc va chua timg duogc ai cong bd trong bat ky cong
trinh nao khac. Néu sai t6i xin hoan toan chiu moi hinh thtrc ky luat theo quy

ché cua truong.
Thai Nguyén, thang 06 nam 2015

Tac gia

Nguyén Hong Ping
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LOI CAM ON

Luan vin nay 1a thanh qua 1am viéc cua toi dudi sy huéng dan cua GS.
TSKH Nguyén Xuan Tan. Toi xin duoc bay to long biét on sau sic tdi GS,
ngudi di tan tinh diu dét tac gia trong nhitg budc dau tién trén con dudng
nghién ctru khoa hoc.

T61 xin chan thanh cdm on ban gidm hiéu truong DHSP Thai Nguyén,
Khoa Pao Tao Sau Pai Hoc cung toan thé cac thiy co gido da tan tinh giang
day va gitip do t61 trong qua trinh hoc tap tai truong DPHSP Thai Nguyén.

T6i xin cam on nhiing nguoi than trong gia dinh, cac ban bé gan xa,
nhiing ngudi di danh cho tac gia nhidu quan tim wu i dé luan van sém duoc
hoan thanh. T6i mong nhan dugc nhiing ¥ kién chan tinh cta cac thay co gido,
cac ban dong nghiép dé luan vin dugc hoan thién hon.

To1 xin chan thanh cam on!

Thai Nguyén, thang 06 nam 2015

Tac gia

Nguyén Hong Ding
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MO PAU

Giai tich 161 1a mQt trong nhiing mon todn dugc quan tdm va phat trién
manh mé ctia toan hoc. N6 dugc st dung rdng rai trong toi uu hoa, van tru hoc,
kinh té, giao thong, ngan hang va nhiéu linh vuc khac nira. Nhi€u bai toan trong

thue té va trong k¥ thuét c6 thé dugc quy vé viée tim

Minf(x), 1)

xeD
trong d6 D la tap con ctiia khong gian vecto X, f : D — [ .

1) Néu f 1a tuyén tinh va D 1a da dién 10i, thi bai toan (1) dugc goi la bai
toan qui hoach tuyén tinh va da c6 nhiing phuong phéap giai rat hoan hao nhu
phuong phap don hinh ctia Danzig, thuat toan Khachian, Kamakar.

2) Néu f 1a ham 16i va D 1a tap 16i thi bai toan (1) 1a bai toan qui hoach
16i va da duoc nhiéu tac gia nghién ctru dua ra cac phuong phéap giai hiru hiéu
nhu Rockafellar, Wolfe, Frechel va Meaureau...

Mit khac, mot van dé dat ra 13: 16p cac ham 16i trong khong gian Banach
c6 cac tinh chat:

a) N6 6n dinh dudi dang tong hiru han va tong sap hiru han.

b) Piéu kién 0i wvu 0 € of (x) trong d6 of la dudi vi phan cb dién la
diéu kién can cho x 1a cyc tiéu dia phuong .

¢) Pang thirc xay ra dbi v6i phép ldy tong dudi vi phan

o(f, +1,)(x) =of (x)+af,(x) .
d) Tinh chét: Néu &, (x ) = of, (x ) véimoi x e X khidé f, - f, 1ahingso.

Muc dich cta luan van 1 giéi thiéu mét s6 tinh chat co ban cua 10p ham 16i
vO hudéng va ham 16i vecto . D6 1a: Tinh lién tuc, tinh Lipschitz dia phuong, tinh
kha dudi vi phan va g dung ctia ching.

Luan van c6 nhan dé: Ham [6i vec to va wng dung.
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Chuong 1 cta luan vin gi6i thiéu lai nhimg kién thirc co ban cua giai tich
16i. Chuong 2 trinh bay nhitng mé rong cac tinh chat, két qua ctia ham 16i vo
huéng cho ham vecto 16i theo noén. Trong cac khong gian t6 pd tuyén tinh noi
chung chua c6 khai niém thur tu. Pé tao ra duoc tht tu trong cac khong gian
nay, Nguoi ta dua vao khai niém nén: Cho Y 1a khong gian vecto to6 po, tap
C <Y duoc goi lanon néutC —C véimoit >0.

Néu C la tap 16i, déng, C n(-C )= {0} thi C duoc goi la nén 16i déng

nhon. Ta dinh nghia X,y € X, X >=.y néu X —y €C . Khi ay, >. 1a mdt quan

hé thu tu ting phén. Duya vao thtr tu nay ta dinh nghia ham vecto 16i nhu sau:
Cho D < X 1a tap 16i khac rdng, Y 13 khong gian vecto t6 pd, ta noi

F:D —Y laham vecto 10i néu
F (ocx +(1—a)y) =<c aF (X)+(l—oc)F (y),vé'i moi X,y €D, a € [0;1}.

Ta s€ nghién clru cac tinh chat lién tuc theo non, tinh kha dudi vi phan

theo non ctia ham 161 va cac img dung cia n6 trong luan van.
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Chuong 1
HAM LOI VO HUONG VA UNG DUNG

Trong nhitng ndm gan day giai tich 16i 12 mot trong nhitng moén hoc phat
trién va Gmg dung manh mé trong cac bai toan tng dung vao thuc té nhu : toan
t8i wu, toan van tra hoc, toan kinh té va trong cac nganh k¥ thuat. Muc dich cta
chuong nay 1a gi6i thiéu cac khai niém co ban cta tap 16i, ham 15, cac tinh
chét: lién tuc, Lipschitz dia phuong, tinh kha duéi vi phan ctia ham 16i va tng

dung trong 1y thuyét tdi uu.

1.1. Pinh nghia tip 10i, cAc ham 16i va cac tinh chat
1.1.1. Tap 16i

Cho X 1a khong gian t6 pd thuc, X* 1a khong gian to p6 ddi ngdu cua X, [
1a tap s6 thye, ky higu [ =0 U {2oo}.

Trudc hét ta nhic lai, dinh nghia tap 10i duoc dinh nghia nhu sau
Pinh nghia 1.1.1.1. Tap A = X la tap 16i néu Va,b € A v6i moi

rel01]:2a+(1-1)beA.
Tap A = X voimoi Va,b € A doan thang ndi a,b duge xac dinh
[ab]={xeA:x=ra+(1-1)p;0<n<1f.

Nhan xét 1.1.1.2. Tap A la tap 161 khi va chi khi voi moi a,beA thi
[a,b] cA.

Du6i dy, 13 nhitng vi du vé tap 16i thudng gip
Pinh nghia 1.1.1.3. Cho f € X", o 1a mot s6 thuc ¢6 dinh

Tap H = {X eX : f (X) = oc} goi 1a mdt siéu ph.'fmg;
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H" = {X eX :f (X) > a} goi la mra khong gian trén;
H™ = {X eX . f (X) < oc} goi la ntra khong gian dudi.

Tt ca céac tap trén déu 1a tap 16i.

Tiép theo, ta nhéc lai cac khai niém khéc lién quan to1 tap 16

Pinh nghia 1.1.1.4. Cho A c X.

i) Giao cua tat ca céc tap 16i chira tap A dugc goi 1a bao 16i ciia A
n

COA =X e X :X :Zaixi, x.eA i=12..n¢;
i=1

ii) Giao cta tat ca cac tap 16i dong chira tip A duoc goi 14 bao 16i dong cua A,
ky hiéu 12 COA .
Ménh dé 1.1.1.5. Giasad A < X 1a mot tap 16i, khi d6
i) Phan trong int A va bao dong A 1i cac tap 16i;
i) Voix eintA, x, €A thi [xl,x2] cintA;
iii) Néu int A = Gthi A = intA , intA =intA.
Khai niém tach cac tap 10i, déng mot vai trd rat quan trong  trong 1y thuyét
t6i wu.
Pinh nghia 1.1.1.6. Cho céc tap A,B = X ta n6i phiém ham tuyén tinh lién
tuc f = 0 tach A va B néu ton tai mdt sd o sao cho
<f,y>£a£<f,x>vc’riinXEA,V(’yim()iyeB; (1.1)
Trong d6, <f,x> =f (X) 1a tich v6 huéng gitta X va X .
Néu céc bat dang thie & (1.1) 1a thue su, tic 1a
<f,y> <a< <f,X> voimoi X € A,y €B

thi tan6i f tach chat A va B.
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Siéu phang H = {X eX: <f,X> = oc} goi 1a siéu phang tach A va B. Céc
tap A, B duoc goi la tach duogc.
Nhan xét 1.1.1.7. i) Bt dang thire (1.1) tuong duong véi bat dang thirc
<f,y> s<f,x>, VX €A, Yy €B;

ii) Phiém ham f # O tach chit A va B, néu ton tai s6 € > 0 sao cho

<f,y>s<f,x>—s, VX €A, Vy €B.

Dinh 1y 1.1.1.8. 1] Cho A va B la céc tap 15i trong X, ANB =@ , hogc

int A = & hodc intB = &. Khi d6 t6n tai mot phiém ham tuyén tinh lién tuc
f=0 feX tachAvaB.

H¢ qui 1.1.1.9. [ 1]Cho AB 1a céc tap Ii trong X, int A = 0 khi d6 A, B tich
dugc khi va chi khi (intA) "B = @.
Pinh ly 1.1.1.10. [l] Gia sir A 1a tap 16i dong trong khong gian 16i dia phuong

Xvax, eA khidotontai f € X”, f =0 tach chat A va x,.

Hé qua 1.1.1.11. Cho X 1 khong gian Hausdorff 16i dia phuong A = X taco
) COA tring voi giao cua tat ca cic nira khong gian chira A;
ii) Néu A 1a tap 16i khi d6 A dong khi va chi khi A dong theo to pd yéu.
1.1.2. Ham 16i

Cho AcX latapldi f:A -0 .

Pinh nghia 1.1.2.1. Ham f duoc goi 1a ham 16i néu véi moi X,y € A véi moi
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