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Mé& dau

Bai toan bat ding thic bién phan 14 mot cong cu rat hitu hieu dé nghién
citu va gidi cdc bai toan ting dung nhu bai todn can bang trong kinh té,
tai chinh, van tai, Iy thuyét tro choi, bai todn can bang mang ... Trong
d6 c6 mo hinh can bang ban doc quyén Nash-Cournot. M6 hinh can bang
thi truong ban doc quyen duge Cournot dua ra vao nam 1838 va dudc rat
nhiéu tac gid trén thé giéi tap trung nghién ctu. Sau nay né dugc mo ta
nhu mot truong hgp dac biét clia mo6 hinh can bing Nash trong 1y thuyét
tro choi khong hgp tac gom n ngudi chaoi, vi vay né dude goi 1a mo hinh
can bang thi truong Nash-Cournot. Gan day ngudi ta quan tam nhiéu dén
viéc giadi quyét bai toan trén vi nhiing ting dung ctia né vao thyc tién cuoc
song 1a rat da dang, dac biet 1a trong linh vuc kinh té.

Muc dich chinh ctia luan van 1 trinh bay vé mo hinh can bang Nash-
Cournot cho cuée phi tuyén tinh v dac biet 14 truong hgp cude phi 16m.
Khi cude phi 16m, mo hinh can bing Nash-Cournot duge mo ta dudi dang
bai toan bat dang thic bién phan hén hop DC. Luan van da mo ta thuat
toan lap dua trén y tuéng ctia phuong phap diém gan ké dé tinh diém dimg
clia bai toan bat dang thitc bién phan hén hop 16m. Ngoai phan mé dau,
két luan va cac tai lieu tham khao, cidc két qua nghién citu trong luan van
nay dugc trinh bay thanh hai chuong véi tieu deé sau:

Chuong 1: M6 hinh can bang Nash-Cournot cude phi tuyén tinh. Chuong
nay nhic lai mot sd kién thic co sé vé khong gian Hilbert thuc, giai tich
10i va mot s6 khai niem vé anh xa don diéu, toan ti don diéu cliing véi mot
s6 két qua lien quan dén tinh don diéu ctia toan tit don diéu trong khong
gian Hilbert. Dong thai gidi thieu veé bai toan bat dang thiic bién phan hén
hop va mo hinh can bang Nash-Cournot v6i cuée phi tuyén tinh

Chuong 2: Mo hinh can bang Nash-Cournot cuéc phi 16m. Chuong nay
gidi thieu vé mo hinh can bang thi truong Nash-Cournot véi cuée phi 16m
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va gidi thiéu phuong phap giai mo hinh trong truong hgp ham chi phi la
ham 16m bing phuong phap tim diém ditng theo thuat toan diem gan ke.

Dé hoan thanh duge luan vin nay em xin bay td long biét on sau sic
t6i GS. TSKH Lé Dung Muu (Vién Toan hoc, Vién Han 1am Khoa hoc va
Cong nghé Viet Nam), ngusi da tan tinh huéng dan va gitup dé em trong
sudt qué tinh hoc tap va nghién citu dé em c6 thé hoan thién luan van nay.

Em ciing xin bay t6 long biét on chan thanh t6i quy thay co gido gidng
day tai Dai hoc Thai Nguyén va tai Vien Toan hoc da mang dén cho em
nhiéu kién thitc bd ich khong chi trong khoa hoc ma con ci trong cuodc
song.

T6i xin chan thanh cadm on cac ban dong mon da gitp dd toi trong thoi
gian hoc tap tai Dai hoc Thai Nguyén va trong qua trinh hoan thanh luan
van nay.

Cudi cling, con xin cdm on bd me. Nho c6 bd me khong quan gian kho,
vat va s6m khuya nhung vaAn tao moi diéu kién t6t nhat dé con c6 duge
thanh qua ngay hom nay.

Luan van duge hoan thanh tai truong Dai hoc Khoa hoc, Dai hoc Thai
Nguyén duéi sy huéng dan tryc tiép cia GS. TSKH. Lé Diing Muu. Maic
di, em da hét stic c6 gang nhung do van dé dudc nghién citu 1a phiic tap
va md6i mé, lai do thoi gian c¢6 han va kinh nghiém nghién cttu con han ché
nen kho tranh khoi thiéu sét. Em mong nhan dude su gép ¥ cia quy thay

cO va cac ban.

Thai Neguyen, thang 9 - 2013
Nguoi viét Luan vin

Nguyén Thi Phuong Lan
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Chuong 1

MO HINH CAN BANG
NASH-COURNOT CUGC PHI
TUYEN TINH

1.1 Mot s6 kién thic chuan bi

No6i dung chinh ctia chuong bao gom: mot s6 kién thic co sé vé khong
gian Hilbert thuc va giai tich 16i. Tiép sau d6 la cac khai niém vé anh
xa don diéu, toan ti don diéu. Dong thoi trinh bay mot s6 két qua lien
quan dén tinh don diéu clia cic toan tit don tri va da tri trong khong gian
Hilbert. Bén canh d6 ciing gidi thieu vé bai toan bat dang thitc bién phan
hén hgp va mo hinh can bang Nash-Cournot véi cuée phi tuyén tinh. Cac
kién thitc trong chuong nay chu yéu lay tir cac tai lieu [1], [2], [4], [7].

1.1.1 Toan tit trong khong gian Hilbert

Dinh nghia 1.1. Cho khong gian vécto X trén truong so K(K = R). Mot
anh za tt X x X — K duogc goi la tich vo hudng trén X néu né théa man
cic dieu kién sau:

(i) (x,z) > 0,V € X, (z,2) =0 2 =0;

(it) {z,y) = (y,2),Vz,y € X;

(iii) (x + 2’ y) = (x,y) + (¢, y),Vz, 2",y € X;

(iv) (\x,y) = Mz, y),Ve,y € X, A€ K;

S6 (z,y) dugc goi la tich vo hudng cia hai vécto x,y.

Chu y 1.1. Tu dinh nghia tich vo hudng va cic dieu kién (i) va () ta
suy ra:
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)y +y) = (zy) + (@, 9), Ve, 5,9 € X,
_) <.T,)\y> - A(x,y),Vm,y S Xa)\ c K.

Dinh nghia 1.2. Cho X la mot khong gian tuyén tinh thuc, X duoc goi la
khong gian tien Hilbert néu vdi moi x,y € X xdc dinh mot so thuc duoc ki
hiéu la (x,y) la tich vo hudng cia z,y théa man cdc tinh chat sau:
(i) {x,x) >0, néuz #0;{x,x) =0, néu xz = 0;
(i) (z,y) = (y, x);
(111) {x +y, 2) = (x, 2) + (y, 2);
(iv) {ax,y) = alx,y),Va € R.
Dinh ly 1.1. Trong khong gian tién Hilbert X, vdi moi x,y € X ta luon
o bat dang thic sau:
[z, )" < (2, 9)-(y,9)
dugc goi la bat dang thic Schwarz.
Chting minh
V6i y = 0 bat dang thic luon ding.
Gia sty # 0, VA € R ta c¢o:

(x4 My, z+ Ay) >0

hay
(x,2) + My, 2) + Mz, y) + M (y, y) > 0.

Chon \ = — (7. y) ta dugc:
(Y, )

)P
A

Tu do6 suy ra \(a:,y>\2 <A{z,y) (¥, 7).

O

Dau ” =" trong bat dang thitc Schwarz xay ra khi va chi khi z,y phu
thuoc tuyén tinh.

Dinh 1y 1.2. Moi khong gian tien Hilbert X la khong gian tuyén tinh dinh
chudn vdi chuan duoe zac dinh

2]l = /{z, z), Vo € X
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vdi ki hiéu nay bat dang thic Schwarz duge viét thanh [{z, y)| < ||z| ||y]l.
Chiing minh
T (i) trong dinh nghia tich vo hudng ta suy ra:

Vo € X, ||z|| > 0;]jz]| = 0 & = = 0.

T (i) va (iv) trong dinh nghia tich v6 huéng ta co:

Az = y/(a, Az) = VAPl = Al e, Ve € X, X € R.

Mat khac Vx,y € X ta co:
lz +yl* =(z +y, 2 + )
2 2
=[lz|” + (v, z) + (z,u) + Iy
2 2
=[|z|” + 2(z, y) + Iy
2 2
<[|z[|" + 2 Kz, y)| + [ly".
Ap dung bat ddng thitc Schwarz ta co:
2 2 2 2
[z + ) [I” < llf|” + 2|zl Iyl + [y 1" < (=l + [ly]D)7

vay ||z +yll < [lzf| + [ly]-

Nhu thé ||.|| 14 mot chuan trén H.

O

Dinh 1y 1.3. Cho X la khong gian tien Hilbert, vdi moi x,y € X ta luon
6 bat ding thitc hinh binh hanh sau day:

o+ yl* + lle = yll* = 2 (] + lly]*)

Chting minh
V6i moi xz,y € X ta co:

2 2 2
[z +yll” = (& +y, 2 +y) = ="+ (z,9) + {y, 2) + Iy

2 2 2
o —yll” =z -y, —y) = |lzl|" = (z,9) — (v, 2) + |lyll",
cong hai bat dang thic trén ta dugc:

o+ gl + Nl = yll” =llz)* + Iyl + ll211” + ]
2 2
=2 (|lz[* + lly)1*) .

Vay dinh Iy dugc chiing minh.
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O

Dinh nghia 1.3. Cho X la mot khong gian dinh chuan, day {x,} C X
duogc goi la day co ban trong X néu:

lim ||z, — x| = 0.
m,n—00

Néu trong X moi day co ban déu hoi tu, tic la ||z, — zu| — 0, kéo theo su
dxg € X sao cho x, — x¢ thi X duoc goi la khong gian di.

Dinh nghia 1.4. Néu X la khong gian tien Hilbert va day du thi X duoc
go1 la khong gian Hilbert.

Trong luan vin nay ta théng nhat ki hieu H 1a mot khong gian Hilbert
thuec.

Dinh 1y 1.4. Gia s {z,},{y.} la hai day trong khong gian Hilbert H sao
cho x, — xg, Y — yo. Liic do

(T, Yn) — (T0,Yo), khin — 0.

Chting minh
Gia st lim z, = xg, lim y, = yy trong khong gian H.
n—oo n—oo

Ta can ching minh lim (z,,y,) = (%0, yo) trong H.
n— 00
That vay

‘<xnayn> - <$0,y0>‘ - ‘<¢Tn,yn> + (xn,y0> - <Imy0> - <$0,y0>‘
S ‘<xnayn - y0>| + ‘<xn - anyOH
<[|@all lyn = yoll + [[zn — 2ol lyoll -

Vi day {x,} hoi tu trong H nén 3M > 0 sao cho ||x,|| < M,Vn € N. Khi
d6 bat déng trén tré thanh:

{20 = yn) = (o = y0)| < M lyn = yoll + llwoll llzn — w0l

cho n — oo theo gia thiét ta suy ra

lim (z,, yn) = (x0, Yo)-

n—oo
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Dinh nghia 1.5. Hai vécto x,y € H dugc goi la hai vécto truc giao vdi
nhau ki hiéu la v Ly néu (z,y) = 0.
T dinh nghia dé dang suy ra cac tinh chat don gidn sau day:

1.0 L x,Vo € H;

2.2 Ly=y 1L z,Vx,y € H;

3. L Ay, y0, s Un} = xloqyr + aoyo + ... + auyn, Vo € Hyn € N¥,

a; €ERi=1,2,..,n;

4.z L yp,yp, >y khi n —-ocothix L y,Vo,y e H.

Dinh nghia 1.6. Cho tagp M C H, phan bu truc giao cia M, ki hiéu la
M*, la tap hop sau:

M*+={rcH:xlyVYyec M}.

Dinh ly 1.5. ( Dinh ly F.Riesz)
Vi moi vécto a co dinh thuoc khong gian Hilbert H, hé thic:

f(x) = (a,z), (1.1)
zdc dinh mot phiém ham tuyén tinh lién tuc f(x) trén khong gian H, vdi:
A1 = llall- (1.2)

Ngugc lai, bat ky phiém ham tuyén tinh lien tuc f(z) nao trén khong gian
Hilbert H ciing déu cé thé biéu dién mot cich duy nhat dudi dang (1.1)
trong do a la mot vécto ciua H théa man (1.2).

Chting minh
Phan thi nhat cia dinh 1y, ta dé dang ching minh duge vi f(x) = (a, ),
ro rang 14 mot phiém ham tuyén tinh va do

f (@) = Ka, z)| < lall < [|=][; (1.3)

1f (a)] = [{a, )| < |la]| x [[a]l, (1.4)
nén phiém ham dé gidi noi va théa man (1.2). Dé chiing minh phan ngugc
lai, ta xét mot phiém ham tuyén tinh lién tuc f(x) trén khong gian Hilbert
H. Tap hop

M={xeH: f(x)=0},

ro rang la mot khong gian con déong cua H.
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