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LOI CAM ON

Pé hoan thanh luin van nay, t6i da nhan duoc sy dong vién dong gop
nhiét tinh tir cac thay c6 gido cua trudong DPHKH — Pai hoc Thai Nguyén, toi
Xin giri 10i cam on chan thanh tdi cac thay cb gido. Dac biét ti gui 161 cam on
siu sac téi TS. Vil Vinh Quang 1a ngudi thay da dé xuat cac huéng nghién
ctru, dong vién thuong xuyén va tan tam chi bao nghiém tic vé chuyén mén
trong subt thoi gian qua dé toi hoan thanh luan van nay. Toi cling xin bay to
long biét on d6i vai gia dinh, ban bé va ngudi than d dong vién khuyén khich
va gitp dd toi trong sudt qua trinh hoan thanh luan van nay.

T6i xin chan thanh cdm on!

Théai Nguyén, thang 08 nam 2014

Tac gia
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MO DAU

Trong thyc té, khi nghién ctru cac bai toan co hoc va vt ly ki thuat bang
cach mo hinh hoa, bai toan thuong dan dén cac dang phuong trinh elliptic cap 2
hoic c4c dang phuong trinh song diéu hda voi cac diéu kién bién khac nhau. Khi
diéu kién bién cua bai toan dang xét khong ton tai cac diém ki di thi da c6 nhiéu
phuong phép ctia cac tac gia trén thé gisi dé tim nghiém gan dang cua cac bai
toan twong mg nhu phuong phép sai phan, phuong phap phan tir hitu han. ..

Trong truong hop khi diéu kién bién cua bai todn ton tai cac diém ki dj 1a
cac diém phan céch giira cac loai diéu kién bién ham va dao ham, diéu nay
thuong say ra véi mé hinh céc bai toan co hoc va vat liéu dan hoi. Khi d6 cac
phuong phap tim nghiém thong thuong s& gap kho khan. Doi véi cac bai toan
thudc dang nay, dé tim nghiém xap xi ta c6 thé sur dung phuwong phép tich
phan bién ham ki di tim nghiém dudi dang khai trién thong qua cac hé ham co
s6. Mot huéng nghién ciru khac d6 1a xay dung cac so do lap dua trén tu
tudng chia mién.

Muc dich chinh cta luan van 1a tim hiéu bai toan vé d6 uén cua ban cé
gia d& bén trong, mot trong nhitng bai toan dién hinh trong co hoc. M hinh
toan hoc cua bai toan 13 bai toan song diéu hoa véi diéu kién bién ki di. Xay
dung cac so do lap dwa trén tu twong chia mién tim nghiém xap xi cua bai
toan. Bong thoi tién hanh thyc nghiém tinh toan dé két luan su hoi tu cia cac
phuong phép 1ap. Noi dung caa luan van gém 3 chuong:

Chuong 1: Trinh bay nhiing két qua ly thuyét quan trong vé cac khdng
gian Sobolev, bat dang thuc Green, bat dang thic Poincare, phuong trinh
elliptic vai khéi niém nghiém yéu va céc bai toan bién, 1y thuyét vé phuong

phap lap toan tu.
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Chuong 2: Trinh bay kién thic vé bai toan song diéu hoa, co so cua
phuong phap 1ap két hop giai bai toan song diéu hoa véi diéu kién bién hén
hop manh.

Chuong 3: Nghién cau md hinh bai toan vé do ubn cua ban co gia da,
trén co sd ctia phuong phap chia mién va phuong phap 1ap luan vin dua ra so
d6 lap giai bai toan vé do udn cua ban co gia d& bén trong, tién hanh thuc
nghiém Kiém tra tinh dung dan cua phuong phap di dua ra. Trong luan van,
cac chuong trinh thyc nghiém duoc 1ap trinh trén ngdbn ngr Matlab chay trén
may tinh PC.

Mic du da rat cd gang xong noi dung cua luan van khong thé tranh khoi
nhitng thiéu sot. Rat mong nhan dugc nhitng dong gop cua cac thay co giao

va cé4c anh chi em ban bé d6ng nghiép dé luan vin dugc hoan thién hon.
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Chuong 1
MOT SO KIEN THU'C CO BAN
Trong chuong nay, luan van trinh bay nhiing két qua Iy thuyét quan
trong vé cac khéng gian Sobolev, bit dang thic Green, bat ding thuc
Poincare, phuong trinh elliptic v&i khai niém nghiém yéu va cac bai toan
bién, ly thuyét vé phuong phéap lap toan tir. Cac két qua nay l1a nén tang vé
mat ly thuyét duoc str dung trong cac chwong sau cua luan van.

1.1. Khdng gian Sobolev.

1.1.1. Khong gian C @

Gia sit W 1a mot mién bi chan trong khong gian Euclid n chiéu | " va
W 1a bao dong cua W. Ta ki hicu C* (W), (k = 0,1,2...) Ia tap cc ham c6
dao ham dén cip k k& ca k trong W, lién tuc trong W. Ta dua vao C* (\7\/)
chuan:

o

cr@) ik”x]ia&(‘Dau (XX

trong do a = (al,az,...,an) duoc goi 1a da chi sb vecto voi Ccac toa do
nguyén khong am, ‘a‘ =a, ta,+..+a.:

ﬂ a;t..t anu

a an
X 9X

Su hoi tu theo chudn da cho 12 sy hoi tu déu trong W cta cac ham va tét

D%u =

ca dao ham cua chung dén cdp k. R& rang tap C * (\7\/) véi chuan da cho la

khong gian Banach.
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1.1.2. Khong gian L" (\/\b
Gia s W la mot mién trong | " va p la mot sé thuc duong. Ta ki hiéu

LP (\/\b la 16p cac ham do duoc T x4c dinh trén W sao cho:

f(x){pdx < ¥ (*)

0
W
Trong L° (\/\b ta dong nhat cac ham bang nhau hau khap trén W. Nhu

vay cac phan tir caa LP (\/\b la céc 16p tuong duong cac ham do dugc thoa

man (*) va hai ham twong duong néu chdng bang nhau hau khap trén W. Vi :
p p p pf_.j
‘f (x)+ g(x){ £ (|f (x)+ g(x){) £ 2 éTf (X)‘ + ‘g (x)( E
nénrérang LP (\/\b la mot khong gian vecto.

Ta dua vao L° (\/\b phiém ham H.deugc xac dinh boi:

1

u (x)‘IO dxgp

jul, =
p

1.1.2.1 Pinh ly. (Bdt dang thizc Hoder).
Néulge p<¥ vaul LP(W,vi LP(Wthiuvi L*(W)va

o1 Gy () = Jul "

i o e 4

0
W

1 1 g
Trongdé p'= ——, tacla —+ — = 1, p’ duoc goi la s6 mii lién hop

p
p-1 PP

d6i véi p
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1.1.2.2. Binh Iy. (Dinh ly Minkowski).
Neulf p< ¥ thi
I+ of £ I + lof
1.1.2.3. Binh ly.

Khong gian L” (\/\b voi 1 £ p < ¥ lamot khong gian Banach.

1.1.3. Khong gian W™P (\/\b
1.1.3.1. Pinh nghia.

Cho W la mot mién trong | ". Ham u (X) duoc goi 1a kha tich dia
phuong trong W néu U (X) la mot ham trong W va véi méi X I Wdéu ton

tai mot lan can w cua X, déu (X) kha tich trong W.
1.1.3.2. Binh nghia.
Cho W la mot miéntrong | " . Gia sir U (X),V (X) 1a hai ham kha tich
dia phuong trong W sao cho ta cé h¢ thuc:
T
(\,)V Ix, . gx

aéivsimoij ()T CE(Whk =k +..+k .k £0(i=12..n)

dx = ( 1)k O VI dx
W

Khi d6, v (X) duoc goi 13 dao ham suy rong cap k cua U (X)
Ki hiéu:

v(c)= _fu

k k
T
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1.1.3.3. Dinh nghia

Giasu p lamotsdthuc, 1£ p < ¥ , Wlamot miéntrong | ". Khdng

gian Sobolev W*P (V\b duoc dinh nghia nhu sau:
W (W)= *um ()3 (W) - L...,n%

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

V6i p = 2, taki hicu W (W)= H" (W), ngha 1a:

H (W)= *u|u1 ()] L W= 120

o

1.1.3.4.Bo dé
1) Khéng gian W*HP (V\b la khdng gian Banach véi chuan
sy = oy + & 2
wir@) M) < ey
1 |_P

trong 36 1 £ p < ¥ | dang chuan nay twong duong voi dang sau:
1

B p SolP %
logy = Eellogy * 1IN0 o3
1
- u qu 9 ~ du ¢
trong d6 NU = g - ~va |(Nu = &3 -
Tx. % & LP(W) dx (\Ab%

ii) Khang gian H * (W) Ia khong gian Hilbert véi tich vo husng:
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