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LOI CAM ON

Luan vin nay duoc hoan thanh duéi sy huéng dan tan tinh va nghiém
khic cta thiy gido GS.TSKH. Nguyén Xuin T4n, nhan dip ndy em xin bay to
long biét on sdu sic t6i Thay vé su hudng dan hiéu qua cung nhiing kinh
nghiém trong qua trinh hoc tap va nghién ctru.

Em xin bay to long biét on ddi véi cac thay gido, co gido & Vién Toan
hoc va Phong quan 1y ddo tao sau dai hoc cliing toan thé cac thay gido, ¢b gido
cua truong PHKH Théi Nguyén.

To1 xin chan thanh cam on cac ban hoc vién da chia sé cung t61 nhitng
kho khan trong nhitng ndm thang hoc tap xa nha.

Ban ludn vin chic chin s& khong tranh khoi nhimg khiém khuyét vi
vay rat mong duoc su dong gop ¥ kién cua cac thdy cd gido va cac ban hoc

sinh dé luan van nay dugc hoan chinh hon.
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MO DAU

1. Ly do chon dé tai

Ly thuyét téi wu duoc hinh thanh tir nhiing y tudng vé can bang kinh té,
Iy thuyét gia tri cia Edgeworth va Pareto tir cudi thé ky 19 va dau thé ky 20.
Tir @6 1y thuyét tdi wu duoc nghién ctru sdu rong hon va tng dung vao nhiéu
linh vuc khoa hoc va ky thuat trong thuc té. Toi wu vécto 1a bd phan quan
trong ctia 1y thuyét toi wu. Mot s6 bai toan co ban trong 1y thuyét téi uu vécto
gdm c6: Bai toan toi wu, bai toan cin bang Nash, bai toan bu, bai toan bat
dang thirc bién phan, bai toan diém yén ngua.. .

Bai toan diém can bang dugc cac nha toan hoc str dung dé xay dung
nhitmg mé hinh kinh té tir nira sau thé ky 20 trén nén tang cc cong trinh ctia
Arrow-Debreu, Nash. Sau d6 bai toan dugc cac nha toan hoc tiép tuc phat
biéu va chimg minh su ton tai nghiém cua bai toan can béng dua trén cac dinh
ly diém bat dong. Bai toan duoc phat biéu ngan gon la: tim ¥ € K sao cho véi
moi x , trong d6 K 1a tdp con cho trudc cia mdt khong gian nao do, f: K x K
— R 12 ham s6 thyuc thoa man f(x,x) > 0. Pay 13 dang suy rong truc tiép cua
cac bai toan co dién trong 1y thuyét téi uu vécto (xem [1])

Hién nay, bai toan can bang da dugc cac nha toan hoc nghién ciru rong
hon khong chi & anh xa don tri ma con ca ddi v&i ham vécto va anh xa da tri.

Ngoai ra véi mdi bai todn can bang chiing ta déu co thé tim ra nghiém
ciia nd va viée xac dinh tinh 6n dinh nghiém cua bai toan can b.'?lng cling la
mot van dé ma cc nha toan hoc quan tim.

Véi nhitng 1y do trén toi chon nghién ctru dé tai: “ P9 nhay cia

nghiém bai toan cin bang”.
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2. Muc dich nghién ciru

Pua ra cac mo hinh bai toan tira cAn bang loai I va nghién ctru su ton
tai va 6n dinh nghiém cua bai toan.
3. Nhiém vu nghién ctru

Tim hiéu vé bai toan tua can béng téng quat loai I va su 6n dinh
nghiém cua va ing dung.
4. Péi twong va pham vi nghién ciru

Nghién ctru su 6n dinh nghiém cua bai toan tuya can bﬁng loai 1.
5. Phwong phap nghién ciru

pé chimng minh sy tdn tai va on dinh nghi¢m cua bai toan can béng loai
I ta st dung céc dinh 1y diém bat dong cua Ky Fan, Fan-Browder va bo dé
Fan-KKM.
6. Y nghia khoa hoc ciia dé tai

Trinh bay mot cach co hé thong cac kién thirc co ban vé bai toan can
bang tong quat loai I, cac vi du vé bai toan va trinh bay vé do tron cua nghiém

bai todn can bang.
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Chuong 1

Cac kién thite co ban

Kién thirc co ban cua toan hoc bao gém nhiéu dinh nghia, dinh 1y da
dugc cac nha toan hoc nghién ctru tir trude dén nay ¢ nhiéu linh vyuc. N6 trd
thanh cong cu déc luc, 13 tién dé dé nghién ctru cac bai toan lién quan. O day,
chung ta xét toi mot s6 khong gian co ban dé st dung 1am tién dé cho cac bai

toan ¢ phan sau.

1.1 Céc khong gian thwong dung
1.1.1 Khong gian Metric

Pinh nghia 1.1. Cho E 1a mot tip hop khac rong. Mot anh xa d tir khong gian
tich Descarters vao tap hop sb thuc ky hiéu d : E x E :— R thoa man cac
tién dé sau:
1. d(X,y) >0, véi moi X,y € E (tinh phan biét duong);d(X, y) = 0 khi va chi
khi x =;
2. d(x, y) = d(y, ), voi moi x,y € E (tinh ddi xtng);
3.d(x, z) <d(x, y) + d(y, 2), v6i moi X,y,z € E (bat dang thirc tam giac).

Khi @6 d dugc goi 1a khoang cach metric trén E, s d(x,y) goi la khoang

cach giira hai phan tir x va y.

Vi du:
1. Mot tap con E bat ky cua tap s thuc R véi khoang cach
d(x,y) = x — y (46 dai doan ndi x véi y), 1a mot khong gian metric.
Cho {(R,dy)} k = 1....n la cac khong gian metric, dinh nghia metric

tich hay mot metric trén E 4nh xa d goi 1a trén ™ nhu sau:

S6 hoa bai Trung tdm Hoc liéu — Pai hoc Thai Nguyén http://www.lrc-tnu.edu.vn/



http://vi.wikipedia.org/wiki/T%E1%BA%ADp_h%E1%BB%A3p
http://vi.wikipedia.org/wiki/%C3%81nh_x%E1%BA%A1
http://vi.wikipedia.org/wiki/%C3%81nh_x%E1%BA%A1

n .
: 1 dy; (T, y;;)
d(z,y) =) [—k -
: = L2 1+ di (xk, Yi) .
Kiém tra dugc d(x,y) 12 metric trén R"

Ngoai ra trén mot tap hop ta co thé xay dung nhiéu metric khac nhau dé
c6 nhiing khong gian metric khac nhau

Trong khong gian metric, ta c6 thé dua ra khai niém day hoi tu nhu sau:

Pinh nghia 1.2. Ta néi rang day diém {x,,} ctia khong gian E hoi tu toi diém
X, Cua khong gian d6 néu véi Ve > 0,3n, € N*,V n = n,, d(x,,x,) <e, ky

hiéu: lim,,_,,, x,, = x, hay x,, = x, khin — oo,

Vi du:
1. Sy hdi tu trén duong théng thuc 1a sy hoi tu cia mdt day sb theo nghia
thong thuong.

2. Trong khong gian R*, sy hoi tu cua diy x,, = (x}',x%,..,x}) toi

X=(x1, X3, onr, X)) cONghia 1A Y (2 — x; )2 > 0 (n > ).
Diéu nay twong duong vai xit = x; (i= 1,2,...k). Vay su hoi tu trong

khong gian R¥1a hoi tu theo toa do.

Pinh nghia 1.3. Cho khong gian metric (E,d), a € E, s6 r > 0. Ta goi:
Tap S(a,r) = { X€ E:d(x,a) < r} 1a hinh cau mo tdm a, ban kinh r.
Tap S’(a,r) = { X€ E:d(x,a) < r} 1a hinh cau dong tdm a, ban kinh r.

Pinh nghia 1.4. Cho khong gian metric (E,d). Ta goi 1a 1an can cia diém
X€ E moi hinh cdu md tdm x, ban kinh r nao déy.
Ta c6 thé phan loai cac diém trong khong gian metric nhu sau:

Cho khéng gian metric (E,d) tap A€ E,dim x € E:
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Piém x goi la diém trong cua tap A néu ton tai 1an cén cta diém x bao
ham trong tap A.

Piém x goi la diém ngoai cua tap A néu ton tai 1an can cua diém x déu
khong chira diém nao cia tap A.

Diém x goi 1a diém bién cua tap A néu moi 1an can cua diém x déu
chtra nhitng diém thudc tap A va nhimg diém khdng thudc tap A. Tap tat ca
cac diém bién cua tap A ky hiéu la 9A.

Piém x goi 1a diém gidi han (hay diém tu) cua tdp A néu moi lan can
ciia diém x déu chua it nhat mot diém cua tap A khac x. Tap tat ca cac diém
g161 han cua tap A dugce goi 1a tap bao dong cua va ky hicu la A’.

Piém x goi 1a diém c6 1ap cua tap A néu x€ A va khong 1a diém gioi

han cua tap A.

Pinh nghia 1.5. Cho khdng gian metric (E,d) vatip A € E:

Tap A goi 1a tip md trong khong gian (E,d), néu moi diém thudc A déu
1a diém trong A.

Tap A goi la tdp dong trong khong gian (E,d), néu moi diém khong
thudc A déu 1a diém ngoai cla A.

Cac khai niém: Tap mo, tap dong, 1an can va sy hoi tu tao trén khong

gian cung mot cau truc dugce goi 1a cau trac topo.

1.1.2 Khong gian tuyén tinh dinh chuan

O trén chung ta thay trong khong gian metric ta di nghién ctu vé
khoang cach va su hoi tu cling nhu tinh li€n tuc. Ngoai ra con trong giai tich
con ¢6 lién quan t6i cac phép cong hai phan tir va nhan mot phan tr vi mot

s0. P& lam 10 hon ta xét trong khai niém khong gian vecto.

Pinh nghia 1.6. Mot tap X duoc goi 1a mot khong gian vecto néu:
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- Ung v6i mdi cip phan tir x,y cuia X ta c6 theo mot quy tic nao do,
mét phan tir cua X goi 1a tong X véi y va duoc ky hiéu x+y, tng véi mdi phan
ttr X thuéc X va mdi sb thuc a ta c6 theo mot quy tic nao dé6 mot phan ti cua
X goi la tich cua x vai a va duoc Ky hiéu ax. Cac quy tic noi trén thoa man 8
diéu kién sau:

1) X+y = y+X;

i) (x+ty)+z=x+(y+2);

iii)  Ton tai mot phan tir 0 sao cho x+0= X, VXE X;

iv)  Ung voi mdi phan tir X€ X ta ¢ mot phan tir -x€ X sao cho x+(-x)=0;
v) 1x=X, VXE X,

vi)  a(Bx)= (aB)x (trong d6 a, B 13 nhitng sb bat ky);

vil) (a+ p)x=ax+ fx;

viil) a(x + y)= ax + ay;

Pinh nghia 1.7. Cho E 1a khong gian tuyén tinh trén truong sé K, chuén trén
X 1a ham sé: |I-l: X> R*.

Tan6i |||l 1a chudn trén E néu no thoa 3 tinh chat sau:

(Dlz]| =0 =€ E;
(2)[ k| = |K].| |2

|z|| =0 <z =0

. Yxe Ek E]R;

Gz +yll <zl + o], Vr,yek
Néu [l 12 chuén trén E, ta noi (E, | ||) 1a khong gian vecto dinh chuan.
Néu khong gian dinh chuan 1a khong gian metric day du véi Metric

p(x,y) = llx =yl

thi n6 dugc goi la khong gian Banach.

Vi du:
Khong gian R? véi cac metric:

di(z,y) = o1 — | + |72 — Yol

DU Ll1va UVl Uiy walln niye vy T dl Hyv 1ual iINguyuoll LILLY.//VVVVVV,.ITLUTULLIU.CUU. VI
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