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Mé dau

Trong thuc té, cac bai toan co hoc va vat Iy thuong duoc md ta bang cac bai
toan bién v4i phuong trinh dao ham riéng dang cap hai va cap bbn trong d6 phuong
trinh Elliptic va phuong trinh song diéu hoa la céc phwong trinh dugc cac nha khoa
hoc k¥ thuat rat quan tdm bai cac phuong trinh d6 lién quan dén céc bai toan mo ta
d6 ubn, dao dong cua cac tim va mang mong. Pai da sd cac trudng hop, cac bai
toan thuc té thuong dugc md hinh héa bang chi mot loai phuong trinh. Tuy nhién
khi nghién ctu mé hinh chuyén dich ngang cia mot tam dan hoi dugc cau thanh bai
hai thanh phan khac nhau, mot 13 mang mong va phan con lai 1a ban cing, théng
qua md hinh todn hoc, dao dong caa hé hdn hop trén s& duoc mo ta bai bai toan
bién tiéu biéu dang hdn hop giita phuong trinh cip hai va cap bén véi cac diéu kién
bién hdn hop hoiac hon hop manh. Trong tai liéu [5], tac gia dd mo ta bai toan,
chung minh sy ton tai va duy nhat nghiém va ddng thoi va dua ra mot phuong phap
lip xac dinh nghiém gan dung cua bai to4n hdn hop trén co sé so do chia mién
Dirichle-Neumann. Tuy nhién trén co s& phuong phap phan rd bai toan cap bon vé
hai bai toan cap hai két hop voi phuong phap chia mién cing phuong phap toan tir
bién, ta c6 thé xay dung mot s6 phuong phép lip khac dé giai bai toan trén.

Noi dung chinh cua luan van dit vin dé& nghién cru mé hinh todn hoc cua bai
toan hdn hop, trén co so cac két qua vé phuong phap phan rd, phuong phap xap xi
bién va phuong phuong phap chia mién xay dung mot sé phuong phap lap dé tim
nghiém xap xi cua bai toan, khao sat sy hoi tu va tinh toan tir nghiém trén may tinh
dién tir dé kiém tra sy hoi tu cia cac so do lap. Cau tric cua luan vin gom ba
chuong:

Chuong 1: Trinh bay mot s6 kién thirc co ban vé cac khdng gian ham, cac khai
niém co ban vé nghiém yéu cua phuong trinh Elliptic, 1y thuyét vé so d6 lap,
phuong phap sai phan, thuat toan thu gon khéi lugng tinh toan giai hé phuong trinh
vecto 3 diém. Pay 1a nhitng kién thirc quan trong 1am co s¢ nghién ciu vé md hinh
bai toan duoc md ta & cac chuong tiép theo cua luan van.

Chuong 2: Pua ra cac két qua di biét vé phuong phap chia mién dudi dang

tuan ty va song song dé giai cac bai toan bién hdn hop manh, phuong phap xap xi
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bién giai bai toan song diéu hoa. Pay la co so Iy thuyét chinh dé dé xuat cac so dd
lip tim nghiém xap xi cua bai toan bién hdn hop trinh bay trong chuong 3.

Chuong 3: M6 ta m6 hinh toan hoc cua cac bai toan bién hon hop giita phuong
trinh cap hai va phuong trinh cap bon. Trén co s& cac phuong phap di trinh bay
trong chuong 2, luin van xay dung mot sé phuong phép 1ap xac dinh nghiém xap xi
cua bai toan hdn hgp, tién hanh tinh todn kiém tra su hoi tu cua cac so d6 lap tir do
dua ra két luan vé tinh hitu hiéu cua cac phuong phap. Cac két qua sb trong luan
van duoc thuc hién trong moéi truong MATLAB.

Mic du da cb ging song ndi dung ban luan van khéng thé tranh duoc nhiing
sai s6t. Em rat mong nhan dugc su chi bao cuia cac Thay C6 gido, dong gop v kién
ban d6ng nghiép dé luan vin thém hoan thién.

Em xin bay to 10ng biét on sdu sic dén thay gido huéng dan TS. Vii Vinh
Quang d3 tan tinh hudng dan em trong subt qua trinh 1am luan van.

Em ciing xin chan thanh cam on cac Thay C6 gido, ban bé, dong nghiép va gia

dinh da luon giup d&, dong vién em trong subt qua trinh hoc tap va nghién cuu.

Thai Nguyén, thang 8 nam 2013

Hoc vién

PINH TU SON
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Chuong 1
Céc kién thirc co ban
Noi dung chuong 1 ctia luan vin trinh bay mot sb kién thirc co ban vé céac
khong gian ham, dic biét 13 khong gian Sobolev, khai niém vé nghiém yéu cua
phuong trinh, cac kién thic vé cac so d6 1ap va dic biét 1a phuong phap sai phan va
thuat toan thu gon khdi luong tinh toan. Pay 1a cac kién thirc nén tang, 1 co s cho
viéc trinh bay cac ndi dung trong chuong 2 va chuong 3 cta luan van. Cac kién thirc
trén dugc tham khao trong cac tai liéu [1, 2, 6, 7].
1.1 Cac kién thirc co ban vé khéng gian ham

1.1.1 Khong gian C* ()
Gia sir © 1a mién bi chan trong khong gian Euclid »n chiéu R" va co Q 12 bao

dong cua Q. Ta ki hiéu C* (K_l),(k =1, 2,3...) la tap cac ham c6 dao ham dén cap k ké

ca k trong Q, lién tuc trong Q. Ta dua vao C* ((_2) chuan

J

D (x)‘ (1.1)

o (5) = Zmax

‘a‘:k
Trong d6 a = (ay,...,a,) duoc goi la da chi sb 1a vecto voi cac toa do nguyén
khong am, |o| = o, +...+ o,

aal+...+an U

DYy =

Oz, "..0x "
n
Su hoi tu theo chuan nay 13 su héi tu déu trong Q ciia cac ham va tat ca cac
dao ham cua chiing dén cap & ké ca k. RS rang tap C* (5_2) v6i chuan (1.1) 1a mot

khong gian Banach.
1.1.2 Khong gian L, ()

Gia stt Q 1a mot mién trong R" va p 12 mot s6 thuc duong. Ta ki higu L, (Q)

la 16p cac ham do dugc f xac dinh trén Q sao cho
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f‘f(x)‘pdx < 00. (1.2)

Q

Trong L,(Q2) ta dong nhét cac ham bang nhau hau khap trén Q. Nhu vy cac

phan tu cua L,(©) la cac I6p twong duong cac ham do duoc théa mén (1.2) va hai

)

ham twong dwong néu chdng bang nhau hau khap trén Q. Vi

@)+ @) < (@) + 900 <2 |1 +[ote)

nén rd rang L,(Q2) la mot khong gian vecto.

Ta dwa vao () phiém ham ‘H xac dinh boi
p

o] =1/ Jut2)

Pinh Ii 1.1 (Bdt dang thiic Hoder). Néu 1< p <oo VA u€ L,(Q), v L,(Q) thi

/p

dry (1.3)

uv € L,() va

f‘u(m)v(x)‘daz < Hu (1.4)

Q

u
p'

p
trongdé p'=p/(p—1) tcla 1/ p+1/p' =1, p' duoc goi la s6 mii lién hop
Vol p.
Pinh i 1.2 (Bdt ddng thirc Minkowski). Néu1 < p < oo thi

|+ ol <[], + 1o, (L5)
DPinh Ii 1.3 Khong gian L, () véi 1 < p < oo la mgt khdng gian Banach.
1.1.3 Khdng gian W'(€)
Pinh nghia 1.1 Cho Q la mién trong cia R". Ham w(z) duoc goi l1a kha tich dia
phuong trong Q néu u(z) 1a mot ham trong Q va véi mdi =, € Q déu ton tai mot
lan can w cua =z, dé u(x) kha tich trong w .
Pinh nghia 1.2 Cho Q la mién trong cia R". Gia st u(z),v(z) 1a hai ham kha tich

dia phuong trong Q sao cho ta co hé thac
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k .
{uﬁdx = (—1)k{vg0dx
ddi voi moi @(z) € CF(Q),k =k +... + &,k <0G =12...,n). Khi d6, v(z) duoc
goi 12 dao ham suy rong cap k cua u(z).
Ki hiéu
o*u

k kT
axl‘...ax
n

v(x)

Pinh nghia 1.3 Gia sa pla mot sb thuc, 1< p <oo, Q la mién trong cia R".

Khéng gian Sobolev W'*(2) dugc dinh nghia nhu sau:

W (Q) = {u

ue LP(Q),S—“ el(Q),i= 124
Z.

trong d6 cac dao ham trén la cac dao ham suy rong.

Vi p =2, taki hieu W™ () = H'(Q), nghia la

H'(Q) = {u u € LQ(Q),@ e }(Q),i= 1,2,...,n}_
oz,
B6 dé 1.1
) Khdng gian W'*(2) 1a khdng gian Banach véi chudn
“N|| Ou
ey = #5184
=1 il (q)

i) Khéng gian H'(Q)la khong gian Hilbert vgi tich vé hudéng

n

B ou Ov 1
(U, U)HI(Q) o (U, U)L‘Z(Q) T ZZ:; 8_%78_%]L2(Q),vu’v cH (Q) .

1.1.4 Khai niém vét ciia ham

Pinh nghia 1.4. Khdéng gian Sobolev W'?(€2) dugc dinh nghia nhu cac bao dong
ctia khong gian cac ham kha vi vo han c6 gia compact trong © tuong Gng véi chuan
cua W' (Q).

Khong gian H(2) dugc dinh nghia boi

Hy () = W*(©).
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