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LOI CAM DOAN

To61 xin cam doan, Ludn vdn nay 1a cong trinh nghién ctru cta té1 dudi su

hudng dan tryc tiép cua PGS.TS Ha Tién Ngoan.

Trong qua trinh nghién ciru dé tai Luan van, toi da ké thira thanh qua khoa

hoc ctia cac nha Toan hoc va cac nha Khoa hoc véi sy tran trong va biét on.
Thai Nguyén, thang 5 nam 2014

Tac gia

Tran Huy Hoan
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LOI CAM ON

Trong subt qué trinh lam luan van, t61 ludén nhan dugc sy hudng dan va
gitip d& ctia PGS.TS Ha Tién Ngoan (Vién Toan hoc Viét Nam). Téi xin chan

thanh bay to 10ng biét on sau sic dén thay.

T6i xin chan thanh cam on quy thdy c6 giang day 16p cao hoc khoa 6
(2012-2014) d3 mang dén cho t6i nhiéu kién thic bo ich trong khoa hoc va trong

cudc song.

T61 xin chan thanh cam on Ban l1anh dao truong Pai hoc Khoa hoc — Pai

hoc Thai Nguyén tao nhiing diéu kién tSt nhat cho khéa hoc nay.

Mic du d3 c6 nhiéu ¢d ging nhung luan van kho tranh khoi nhitng thiéu
sot. Tac gia mong nhan dugc nhiing ¥ kién dong gop ciia quy thiy, c¢o va ban

doc dé luan vin duoc hoan thién hon.
Xin tran trong cam on!
Thai Nguyén, thang 5 nam 2014.

Tac gia

Tran Huy Hoan
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MO PAU

Ly thuyét bai toan bién elliptic cho phuong trinh elliptic diing dan di duoc
nghién ctru, d6 13 trudng hop cap cua phuong trinh 13 chin, s6 cic nghiém dic
trung v6i phan 4o duong va phan 4o 4m 13 bang nhau va sé diéu kién bién bang
nira sO cap cta phuong trinh, dong thoi diéu kién Shapiro-Lopatinski trén toan bo

phan bién ctia mién dugc thoa man.

Luan van nghién ctru bai toan Dirichlet trong nira hinh cau cho phwong trinh
elliptic dung dén, trong d6 sd cac diéu kién bién bang nta sb cdp cua phuong
trinh, nhung cac diéu kién bién thuan nhat chi dugc cho trén phan cta mit phang

di qua tam hinh cau va trén phan bién mat cau khong c6 dicu kién bién nao.
Luan van gom 2 chuong:

Chuong I trinh bay khai niém nghiém yéu cua bai toan Dirichlet, phat biéu
va chimg minh dinh 1y vé diéu kién can va du ddi v6i vé phai ctia phuong trinh dé
ton tai nghiém yéu. D6 1a diéu kién ma trong d6 vé phai ciia phuong trinh phai
théa man mot s hitu han cac diéu kién truc giao. Luan van da chi réng ddi vai
nira hinh cau c6 ban kinh du nhé, néu diéu kién can dugc thoa man thi ludn ton tai

nghiém yéu cua bai toan.

Chuong II nghién ciru tinh tron cta nghiém yéu. Két qua chinh ciia chuong
II phat biéu rang khi cac hé sb va vé phai ctia phuong trinh 13 cac ham du tron thi
nghiém yéu ciia bai toan ciing c6 do tron twong ung va la nghiém co dién cua

phuong trinh.

Tai liéu tham khdao chinh cua luan van la chuong 8 cua tai li¢u [1].
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NOI DUNG

CHUONG 1 NGHIEM YEU CUA BAI TOAN DIRICHLET

1.1 Nghiém yéu ciia bai toan Dirichlet trong nira hinh ciu

Trude hét ta nhic lai cac ky hi¢u

x:(xl,xz,...,xn) eR"teR
oy = {(x,t)eR””;|x|2 +12<R>t> 0}.
0,0, =0y m{t :0}.

0,0, = {(x,t) eR"™;

x|+ :Rz,t>0}.

£=(£.4,,..¢,)eR"zeC;(&,2) eR"xC.

1= (s poeees ) €NVl = 4+ g+

=g,
D, :(DX,D\ yers D, );Dx —_ii.Dt =_lﬁ

1 ! ij ot
D=(D,,D,)

H_ Ty T 7
Dx _D‘q sz D)\,,n

P(x,t,D)=P(x,t,D,,D,)= > a, (x,1)D’D,.

|+k<m

P(x,t, §,z) = Z a (x,t)f”zk.

| +k<m

P, (x,t, cf,z) = Z a, (x,t) e

‘,u‘-*—k:m
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Trong mién o, xét toan tu sau:

P(x,t,D)= Y a,, (x,t)D“D/, (1.1)

ek
trong d6 cac hé s6 dugc gia thiét thuoe ¢~ (ER).
Trong mién o, ta xét bai toan Dirichlet sau dy:
P(x,t,D)u(x,t) = f(x,t), (x,f)eo, (1.2)
Dfu(x,00=0, |x]<R;0<k<r. (1.3)
Toan tir trén duoc goi 14 elliptic diing dan trong o, néu m = 2r va
V(x,t) e o,, VE€R"\{0} phuong trinh ddi v6i z sau ddy c6 r nghiém véi phan ao
duwong va r nghiém véi phan 4o 4m:
P, (x, t, cf,z) =0.

Véimdi fec” (ox) tahy vong rang ta c6 thé tim ra 10i giai trong C” (ox). Ching

ta thay rang tham chi voi mdt bai toan don gian nhat nhu trén ciling s€ yéu cau cé

phuong phap giai nhat dinh.

Trudc hét ta phan tich dé dua ra khai niém nghiém yéu.

Gid su u(x,t)eC” (ER) 12 mot nghiém c6 dién ctia Bai toan (1.2), (1.3). Gia st 9,0,
1a phan bién cua cia o, ndm trong siéu phang t = 0 va gia st 6,0, 1a phan con lai
ctia bién, tirc 1a phan ndm trong mat phang |x|" +¢* =R%¢>0. Gid st peC” (ER) 1a

mot ham s bat ky trong C”(ox) va triét tiéu trong 1an can d,0,. Nhan hai vé cua

phuong trinh (1.2) véi ham ¢(x,7) va lay tich phan timg phan, ta c6:

(P(x,t,D)u,@)= > (a,,D'Diu,p)

‘ ‘u‘+kSm
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= Y (D'u, D [ausp])

“u‘+k5m

= z (Dtku’ ¢k )a
k=0
trong dé

o, = Y. [D'lauel

‘,u‘ém—k

va (h(x,t),k(x,t))z Jh(x,t)k(x,t)dxdt

1a tich v6 hudng trong L’ (o).

Ta co:

m k

(P(x,,D)u,@) = (u, P'(x,t, D)p) =i > [ D/ 'ub}”p,dx

k=1 j=1 5,04

:(u,P'(x,t,D)go)—if: [ Df‘luzm:DIk‘jgokdx,

J=1 840 k=j

trong do6 toan tr P (x,z,D) duge dinh nghia boi cong thirc sau:

P'(x,t,D)p= > D'Di[aup]

‘y‘-#kénz

1a toan tur lién hop cua P(x,t, D). Theo do, ta co:

(P(x,t,Dyu,) = (u,P'(x,t,D)p) — ii I Dzj_INTDdx’

J=1 dyop

trong dé

m—j

No=> > D‘Dfaujupl 1<j<m.

k=0 ‘y‘Smﬁjfk
Néu ¢ cling théa man diéu ki¢n

Dip(x,00=0 |x|<R o0<k<r
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thi tir cac diéu kién (1.3) va (1.6) ta co:
(P(x,t,D)u,@) = (u, P'(x,t, D)p).

Tir cac dan dat ¢ trén ta dua ra khai niém nghiém yéu cua Bai toan (1.2), (1.3) nhu

sau:
Pinh nghia 1.1 Ham s6 u(x,t) e I’ (o,) duoc goi la nghiém yéu ciia Bai toan (1.2),
(1.3) néu véi moi p(x,r)eC” (ER) tri¢t tiéu trong lan cdn cua 0,0,va thoa man

(1.6) ta co

(4. P (x,t, D)p) =(f.9)- (1.7)
1.2 Piéu kién cin va da dé ton tai nghiém yéu

Pinh 1y 1.1 Piéu kién can va di cho bdi todn (1.2), (1.3) ¢ nghiém yéu la bat

ddang thire sau dwoc théa mén
(f.0)|<C|P'(x.t, D)g (1.8)

voi moi peC” (ER) ma bang khéng trong lan cdn cia 6,0, va théa man (1.6) trén
0,04, trong do || la chudn trong khong gian L (o).

Chirng minh

Néu u thoa méan phuong trinh (1.7), ta co:

(£.0)| =|(w. P'(x.6. D) )| <[] | P (.2, D) o]

dbi voi tat ca pec” (ER) da triét trong 1an can 9,0, va thoa mén diéu kién (1.6),

do d6 (1.8) 1a diéu kién can cho su ton tai nghiém cua Bai toan (1.2), (1.3) duoc

thoa man véi C=|u.
Ta chtimg minh diéu kién du:

So hoa bdi Trung tam Hoc lieu — BHTN http://www.Irc.tnu.edu.vn/



