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Mdé& dau

Bai toan Cauchy cho phuong trinh elliptic ¢6 ttng dung nhiéu trong
thite té thudc cac linh vyc nhu vat 1y dia cau, co hoc chat 16ng, tim
mach, trudng dién sinh va kiém dinh khong xam lan [5, 12]. Ngoai ra,
bai toan nay con dude sit dung dé khao sat truong hap dan ma cu thé la
truong dien tit. Do vay viéc tim hic¢u bai toan Cauchy dang nay da dudc
nhiéu nha nghién citu quan tam. Cu thé, nhu cac két qua trong cac bai
béo sau day [17], [19], [22], [34], [40] va [41].

D11 vay, trong tat cd cac bai toan trén thi truong hgp bai toan Cauchy
cho phuong trinh elliptic v6i hé s6 khong 13 hang s6 bi nhiéu van chua
c6 nhiéu nghién citu. Do vay, trong luan an nay, ching toi sé khao sat
hai bai todn nhu sau.

Bai toan 1. Cho Q la mot mién bi chdn trong RN wdi bien tron 09
va mot todn ti tuyén tinh khong bj chan A : D(A) — L*(Q) zdc dinh
trén mot khong gian con tri mat D(A) trong L*(Q). Vdi mot hing so
Y >0, hay tim mot ham u : Q2 x [0,Y] — R théa

—c(y)Au(z,y) + uyy(z,y) =f(z,y),2 € Q,0<y <Y (1)

u(q:,()) = gl(x),uy(x,()) = QQ(x)v S Qv (2)

vdi g1, go, (., y) € L*(Q). Ta xét hé s6 ¢ : [0,Y] — (0,00) bi nhiéu va



dugc zdp i bdi ham do dugc u: [0,Y] — (0,00) théa u € C2[0;Y] va

2
d™c d™u
sup —(y) — —y <46
0<y<Y (,nz_:o ’dym( ) dym( )D S
vdi sai s6 § > 0.
Bai toan nay la khong chinh va do d6 viéc dua ra phuong phap chinh
hoéa ddi véi bai toan nay la can thiét.
Bai toan 2. Xét mot mien Q bi chin trong RN wdi bien tron

N ..
O va mot todn tik elliptic A c6 dang Au(z) = — > 8; (a¥dju(x)).
1

1,j=

O day D(A) = H*(Q) N HY(Q) la mot khong gian con tri. mat cia
L2(Q). Méi (a¥) la mot ma tran zdc dinh duong, a¥ € L>®(Q) va x =
(z1,...,2N), 0j = 8/0x;. Nhu trong [13], c6 mot hang s6 k > 0 sao cho

N .
S a9 ()G = k|IC|ar cho moi ¢ € RN, Todn tir A o tuyén tinh va
ij=1

né la mot toan ti khong bi chan. Ching ta xét Vdi mot hang s6 Y > 0,

ching ta tim ham v = ur 54 : Q x [0,Y] = R sao cho

—17(y)Au(z,y) + uyy(z,y) = F(z,y,u(z,y), 2€Q, 0<y< Y,(g)
U(SU,O) = f(x)v uy(:v,()) = g($)v T €, (4)

trong do f,g € L2(Q). O day, F thuoe C(Qx[0,Y]xR) va F(.,.,0) = 0.

Hon nita, F théa man diéu kién Lipschitz nhu sau.
|F(z,y,v) — F(x,y,w)]| < M |[v —w|,Yo,w € R, y€]0,Y],

trong dé M la mot hang s6 khong phu thudc vao x nhung cé thé phu
thudc vao y.
Hon nita, gid st rang cac ham T va f, g bi nhiéu. Trong dé, 7 : [0,Y] —

(0,00) dugc zap xi bdi ham do duge p vdi p € As va Ag la tap hop cdc



ham pu € C2[0,Y] dong thoi

o 5

0<y<sY m=0

dmr d™pu

—(y) — — < 4, 5

) - <y>D )
trong dé & > 0 la sai s6 do do dac. Va, di lieu f,g duoc xap xi bang dit
lieu nhiéu f.,g. € L*(Q) théa man

1 = Jell ey + 19 = 9ell 20y < & (6)

Bai toan phi tuyén — v6i hé s6 va dit lieu bi nhiéu 1a bai toan
khong chinh va can phai st dung phuong phap chinh hoa.

Theo hiéu biét ciia ching toi, vi & ca hai bai toan trén déu c6 hé s6
chiia bién nén viéc ap dung tryc tiép cdc phuong phap tiép can trude
d6 sé gap thach thitc. Do vay, ddi véi cac bai toan nay, trude tién, bang
phuong phap bién déi Liouville, chiing ta sé dua bai toan vé dang c6 thé
ap dung dugc phuong phap nhu cac bai toan chita hé s6 hang trude do.
Ké dén, ching toi sé dé xuat phuong phap chit cut dé chinh héa Bai
toan 1 va phuong phap ham loc dé chinh héa Bai toan 2. Dong thoi,
ching toi khao sat vé sit ton tai va duy nhat nghiém ctia hai bai toan
chinh hoéa. Sau cung 1a két qua chitng minh vé sy hoi tu ctia nghiem
chinh héa dén nghiém chinh xac ciia tiing bai toan.

Ngoai phan Mé dau, Két luan va Tai lieu tham kho, luan an duge
trinh bay trong ba chuong. Trong do,

Chuong 1. Kién thiic chuan bi.

Chuong 2. Chinh héa bai toan 1.

Chuong 3. Chinh héa bai toan 2.



Chuong 1

Kién thitc chuan bi

Trong chuong nay, trudc hét, ching toi gi6i thieu mot s6 khong gian
Lebesgue va khong gian Sobolev bac nguyén cling nhu mot s6 tinh chat
can ban ctia ching. Nhitng khong gian nay duge xac dinh trén mot mién
bi chan  C R™. Ké dén, mot s6 khai niém can ban vé bai toan khong
chinh va toan tt chinh héa ciing duge dé cap. Va cudi ciing 1 mot sb
bat ding thitc duge sit dung & nhitng phan sau. Noi dung nay c6 thé
tham khao & [I 2, [IT], 2.



Chuong 2
Chinh hoéa Bai toan 1

Chuong nay chita noi dung chit yéu ciia bai bao [P1].
2.1 Gidi thieu

Trude hét, dé tien theo déi ching ta phét biéu lai Bai toan dudc
quan tam nhu sau.

Bai toan 1. Cho Q la mot mién bi chan trong RN wdi bien tron 09
va mot todn ti tuyén tinh khong bi chan A : D(A) — L*(Q) xdc dinh
trén mot khong gian con tru mat D(A) trong L*(Q). Vdi mot hdng so

Y > 0, hay tim mot ham u : Q x [0,Y] — R théa

—c(y)Au(z,y) + uyy(z,y) =f(z,y), 2€Q,0<y<Y, (2.1)

u(z,0) = g1(x), uy(z,0) = ga(x), x € Q, (2.2)

vdi g1, 92, F(.,y) € L*(Q). Ta xét he s6 ¢ : [0,Y] — (0,00) bi nhiéu
va duge zap xi bdi ham do duge p: [0,Y] — (0,00) thda

2 m m
up (Z ey -4 “<y>'> <.

o<y<y \ S 1dy™ dy™




vdi sai s6 § > 0.
Lic nay dé thuan tien vé sau, Bai toan (2.1)-(2.2) vi he s6 p duge
goi la Bai toan B ().

2.2 Biéu dién nghiém duéi dang khai
trién Fourier
Ta c6 thé viét lai nghiem ctia Bai toan B(p) dudi dang khai trien

Fourier. That vay, Bai toan B(p) c6 thé viét lai nhu sau: Tim ham
v, € C([0,T,], L*(Q)), sao cho

va(@,t) = Huplt, v,)0n(2), (2.3)

n=1

VOl gin = (91, Pn)L2()s 92n = (92, Pn) 12(02), w € C([0,T]; L*(2)) va

Hypu(t, w)
= o1 (O cost v/t + 2 (L)) ) sin At
Gonlp(0)] 75  sinh [ (t — 2)]
+ 7)\71 sinh \/Et + O/ " Fun(z,w)dz, (2.4)
v6i

Fyun(t,w) = (G (0) (@, £), @n) 20 + (G (6)] 7 (G (1),

£.(G (1) = (£ G (1) 0n) 12



2.3 Su ton tai nghiém yéu ctia Bai toan
B(n)

Trong muc nay, ta sé dua ra udc lugng tién nghiém cho v, trén
khong gian F(, «). Khong gian duge nay duge gidi thieu trong [24].
Khi d6 ta c6 duge két qua clia viéc ton tai nghiém yéu cho Bai toan

B(u).

Dinh ly 2.1. Cho 0 < 6 < 6o, p € Ds. Dat T, = G,(Y), a =

(o) vdi oy, = (“2;,, ta gid s rang g1,92 thuoc E(Q,a) va £ thudc

L?(0,Y; E(Q, ), khi dé ton tai mot ham u : Q x (0,Y) — R sao cho
()

u € L%(0,Y; L2(Q) N HY()), uy € L>(0,Y; L*(Q)) va

—(y)Au+ uyy = f(z,y) yéu tren Q2 x (0,Y),
u(z,0) = g1(x), uy(x,0) = ga(x), € Q.

Dé chitng minh dinh Iy nay, ta can bo dé sau day vé udc lugng ham

Uy, VO sall.

B6 dé 2.1. Gid st g1, g2, f théa man cdc gid thiét cia Dinh lj . Va
Gim, 92m € Vi, £m € L*(0,Y;Vy,) théa man

im [|g1m — g1llz2) = lim ||gom — g2llr2(q) = 0,
i [ — £]| L2(0,v522(0)) = 0,

SUPHleHE(Q,a), sup HgQTnHE(Q,a)a SuprmHL?(O,Y;E(Q,a)) < o0.
m m m

Khi dé, ta co cac udc lugng sau.

2
[vm (5 D720
< Ci(Th) (Sup 91ml| .0y + 5P |92l (0,0 + SUP ||fm|’%2(0,ﬂ,;E(Q,a))>
m m m

7
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1% (.t 22

< Co(Ty) (SHP 191ml| .0y + 5P 92| (0,0 + SUP ”fm”%ﬂ(O,T#;E(Q,a))) :
m m m

Hon nita, vy, bi chan trong C([0,T,]; HE(2)).

2.4 Nghiém chinh héa va mét s6 uéc
luong

Trong muc nay, ta st dung phuong phap chiit cut dé chinh héa
bai toén. Ta nhdc lai rang ¢, = Gu(y) = f[ (s )] 2ds. V6i r > Aq, gia
0

st n, € N théa man A, < r?

C([0,T,], L*(Q)), T, = G,(Y), sao cho

< An,+1. Ta xét bai toan tim v, €

(2, 1) ZHW (t, V) on (), (2.7)

n=1

trong do, Hy, dugc xac dinh nhu trong (2.4)).
Khi d6, néu nghiem v,, € C([0,7},]; L*(€2)) théa man (2.7)) thi ta c6
thé chitng minh nghiém chinh héa ciia Bai toan B(u) 1a

Ur(,y) = [y T vru(z, Guly)).

Trude hét, ta khéo sat sy ton tai va duy nhat nghiem ctia Bai toan (2.7).

Dinh ly 2.2. Bai toan ton tai duy nhat nghiém trong C([0,T,]; L*(Q2)).

B6 dé 2.2. Chon € Ds vdi 0 < § < . Gid sit ring Upy 10 nghiém duy
nhat cia Bai todn ting vdi hé so n. Khi dé, chiing ta cé udc higng
nhu sau

[orn st gy < (D + DtyePin) 7 VAl

8



0 day, D = 4320 YmaX{Hme(o Y;L2(Q)) 1}+4B ||91HL2 +4B2 H92HL2

vdi B la mot hing so doc lap vdin.

Dinh 1y 2.3. Cho p,n € Ds, 0 < § < &, gid st rdng vy, va vy, lan
lugt la nghiém cia Bai todn tuong 1ing vdi hé so p va n . Vdi

tun = max{t,,t,}, ta cé udc lugng sau day

lvru (s tn) — v, tTi)||L2(Q) <0y /T2(An,) (1 + it pemton)e Any b
(2.8)
9) day, T la hé s6 doc lap vdi p,m va T phu thudc vao An, -

Dinh 1y 2.4. Cho E > 0, u € Ds, 0 < § < 8y, va vy, vry theo thit tu la
nghiém ciua Bai todan va Bai toan . Gid si rang

Z)\ | (0u s t)s on) 2 (a) > <E wdi uc Ds. (2.9)

Khi do, ta co udc lugng sau day

|vru (. ty) — v#(.,t#)HLQ(Q) </, )el2(W)t (2.10)
vdh
E Q3
L) = —, Iyp) = <08
1) = 5 o) = =0

2.5 Két qua hoi tu

Phan nay, ta trinh bay két qua hoi tu ctia nghiem chinh héa vé
nghiém chinh x4c bang cach st dung mot sé két qua da dudc trinh bay

6 Chuong 2.



Dinh 1y 2.5. Cho p € D5 va 0 < § < 6. Gid sit rang uy, la nghiém
chinh héa cia bai todn ung vdi da lieu do duge p va u. la nghiém cia

bar toan ng vor da liéu chinh xdc c. Khi do, ta co wdc lugng sau day

72 (hn, ) (L TiteenitneJe v/ Mortoe

_1
< ¢yt

s (s ) = ey )] 2
+ 0L, (D + D*.eP') 2 oV Anrtic

by (A, el

Chii g 2.5.1. Néu chon 0 < 7 < 1/t,e var =r(6) =1In (55 ), thi ta nhan

duge r(6) — +oo khi § — 0T. Trong trudng hgp nay vé phai ctia (2.11)
bé hon hoac bang ( j v6i C' 1a mot hing s6 duong. Véi cach chon, vé
§Y

phai dan vé khong khi § — 0.

10



Chuong 3

Chinh hoéa Bai toan 2

Chuong nay chita noi dung chit yéu ciia bai bao [P2].
3.1 Gidi thiéu

Ching ta xem xét

Bai toan A, s,z Vdi mot hang 50 Y > 0, ching ta tim ham u =
Ur fq: 2% [0,Y] = R sao cho

- T(y)AU(JZ‘,y) + uyy(xay) = F(x,y,u(x,y)), HANS Q7 0 < y < K
(3.1)

uw(z,0) = f(x), wuy(z,0)=g(x), xe€Q, (3.2)

trong dé f,g € L2(Q). O day, F thuoc C(Q2x[0,Y]xR) va F(.,.,0) = 0.

Hon nita, F théa man diéu kién Lipschitz nhu sau.
|F(z,y,v) = Fz,y,w)| < Mfv—w|,Vo,w eR, yel0,Y],

trong dé M la mot hang s6 khong phu thudc vao x nhung cé thé phu
thudc vao y.

Ham duong 7 € C?[0,Y] va cic ham f,g deu bi nhiéu. Trong dé ham

11



T dugc biét thong qua mot ham p : [0,Y] — (0,00). Chiing ta gid dinh
ring u € As va Ag la tap hop cdc ham p € C2[0,Y] dong thoi

sup
0<y<Y m=0

trong dé s6 § > 0 la matc do nhiéu. Tuong tu, f,g cing chi duoc xdp i

- fZ,if@)D < 33

bang dit licu nhiéu f-,g. € L?(Q) théa man

1f = fellpa) + 119 = ell o) <&

Bai toan A, ;, khong chinh theo nghia nghiém khong phu thuoc
lien tuc vao dit lieu dau. Vi vay, can phai sit dung phuong phap chinh

héa dé chinh héa bai toan.

3.2 Nghiém tich phan cua Bai toan A, ¢,

Ta dat
y 1
Gulw) = [ e (3.4)
Trude hét, ta phat biéu Dinh 1y sau day.

Dinh 1y 3.1. Néu Bai toan A, jg4 c6 nghiém tich phan w4 thuoc
C([0,Y], L*(2)) thi nghiém u,, 4 théa man phuong trinh sau day

U g (2,9) = ()] 75> Wy, g 1.9) 0 (). (3.5)
n=1
Trong do,
W (st g.0) = 12 coshly/DnGo(w)] + B (f,g >Sinh[\/j?”(y”
’ sinh |V (Gu(y) — Gu(z 1
+0/ hﬁ( \/)(\ii) : ))] [11(2)]2 Pun (2, up, 1.4)dz,

(3.6)

12



Va4

(3.7)
+ [1(0)] 5 g,
Pun(2,t,1.6) = pu(2)[1(2)]50n(2) + [1(2)] 7 Fal2, w0, 19)
2 2
O R O € IR O A S

3.3 Phuong phap chinh héa loc va nghiém
chinh héa

Bay gio, ching ta xem phuong trinh (3.5)), bing cach thay thé (f, g)
béng (fé‘:gé‘) n " ta Cé

Wn,u(ya Uy, f. .g- )

sinh[v\,,G
Y
sinh [\/)\n(G (y) — G (z))] 1
" / e () S Py gz, (39)
0
véi G, duge dinh nghia nhu trong .
Gia st
Go = sup G,(Y). (3.10)
MEA‘;

13



Tt phuong phap chinh héa loc mé rong, chung ta ciing thay thay hang

£ Wy (Y5 g 1. g.) trong (3.9) bang

W':u (v, ulhfs,gs)
= Sa [GuWIfE + Qax, [Gu()Ih(f2, 92)

Y
[ Pt W R, 1Gu) = Gl
0

O day, cac ham S e @ e» Ry, ¢ dude xac dinh nhu sau

. B cosh(v/Ant)
Sa,/\n (t) = 14+a cosh(\/EGO)’ S
O\ () = 1 sinh(v/Ant) — asinh [vA,(Go — 1))
P = T 1 + a cosh(v/A,Go)
. B sinh (v/Ant)
o, (1) = VAn (1+ acosh (VA,Go))’ o

(3.12)

il

Tu day, ta thdy nghiem chinh héa ctia bai toan A, ;. . sé c6 dang sau

day
Yo, fe g
i Z + Qa)\ [ ( )]hﬁ(faags))@n(m)
n=1
+ [n (

P (2, oo 1. ) (2] RS, [Go(y) = Gu(2)]dz | on ().
(3.14)

O\ﬂ: M»—‘

Ké dén, ching ta dua ra mot s6 bat déng thic can thiét cho viec

chting minh & cac két qua sau. Cho p € As v6i As duge dinh nghia nhu
trong (3.3)).

14



Bé6 dé 3.1. Cho 8y > 0, ta dat

= i — 4 Ty = )
Y0 OnggYT(y) 0 0 OglyagyT(y)Jr 0,
r 5o + T, Ty=do+ dQT( )
= = a -~ .
1 0 Oglyagxy dy Yl 2 0 ogygxy dy2 Yy
Khi do, vdi 0 < 6 < g, j =1,2 ta co
0 <0< min ly) < max ply) <T Li)| <
< min < max <TIy, max |— <TI;.
WS gy M S S MY O ogySy |dyi Y !
(3.15)

Tu [(3.15) va (3.8)), ta suy ra ton tai hing sé duong py sao cho

sup [pu(y)| < po-
0<y<Y

B6 dé3.2. Vai0<&<& 0<t<Goval<a<l,tacs
* __t % 2 e s
Sac®] < 2075, |Que] < —=(a7% +a%),

‘Rz,ga)‘ < %a_cio vdi SY ¢, Qp ¢r Ry ¢ duge dinh nghia nha trong

(3.11), (3.12)), (3.13) va Gy nhu trong (3.10)).

B6 dé 3.3. Véio € R, 0< a < b, va Ly = max{|o|a® ", |o|[b? '}, ta
co

|s7 — 19| < Ly|s — r|,Vs,r € [a,b].

og)
o)o
Qu
@y

34. Voi0<t<T, 0<a<l, taco

et 1 1 3 _
<= 2,-In(=
2;1%) 1+ aef? S 7 2\ a) [

Ké tiép, chiing ta sé gi6i thieu dinh nghia ctia khong gian loai Gevrey

Sl

(xem [3], 25 32]) trude khi dua ra phuong phéap chinh héa clia ching ta.

15



Dieu kién loai Gervey

Véi k > 0, ta dat

Ge, = {v e L}(Q),) >V

n=1

‘ 2

(v, @n) 12(0)| < oo} (3.16)

Nhu ching ta da biét, day la khong gian Hilbert véi chuan nhu sau

oo

>\’7l

HUHGeK = (Z eQHF
n=1

5\ 2
<U74Pn>L2(Q)’ :

3.4 Uéc luong hoi tu cho chinh héa
Dinh 1y sau day 1a két qua veé tinh dit chinh ctia bai toan (3.14).

Dinh 1y 3.2. Bai todn (3.14) cé duy nhat nghiém trong C ([0, Y]; L2(Q)).
Hon nita, vdi d@ ligu cho trude p thudc Ag, ta cé wdc lugng sau day

_Guw)

Hua7u7f57gs('7y) - ua,%f,g('?y)HL?(Q) < E%(y)a Go 9

(3.17)
vdi B(y) = 2bo (1 + blyebly)é va by, by la cdc hing so.

Bo dé 3.5. Gid sit Go nhu trong (3.10), G, nhu trong [3.4). Ta xét
khong gian Gevrey Geg, dudc dinh nghia nhu trong (3.16). Vdi di
lieu cho trude (f,g) € (Geg,)?, néu nghiém chinh xdc u, s, théa man

y
S s .00 Z)H%}eco dz < ®,Vy € [0,Y], ching ta cé wdc luong sau day
0

Huoc,T,f,g('v y) - uvauQ('? y)||L2(Q)

_Gr)

< \/Doley) (1 -+ 9D (y)er®r)a' =&, (3.18)

vdi Do, y), D1(y) bi chan.
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B6 dé 3.6. Gid si € As va

Gur(y) = max{G.(y), G-(y)}, (3.19)

voi G, G, duge dinh nghia nhu trong (3.4). Vdi dua lieu cho trudc
(f,g) € (L*())?, ton tai hang s6 €(y,T) phu thudc vao y, T sao cho

. r,(9) (o y) = Uarpg( 9l L2

< C(y,7) (max{ ( )})m G‘"(”. (3.20)

Hon nta, ching ta cing nhan dugc

[ur,£,g (- Y) =ty p.6(- y)”m(ﬂ)
1-Szw)
< \/Dg (a,y) (1+yD1(y )eygl(y))a Go

+ \/’Dg (o, y) (1 + yD1(y)ev®r (y)) o

ey, 7) <max{2,21n (2>}>5acc” (3.21)

O day, Do(a,y), D1(y) la cdc hing s6 duge dé cap trong Bé dé .

Ké tiép, ching ta trinh bay dinh 1y chinh trong phuong phap chinh
héa ctia chiing ta.
Dinh 1y 3.3. Gid st rang (f,g) dugc zap i bdi (f-,g:) € (L*(Q))? sao
cho
1f = fell o) + 119 = ell o) < &
Dudi cic Gid thiét cia Dinh lgj Bo de va Bo dé ching ta

c6 véc lugng sau day

Hua,ﬂfe,gg(' y)_qug(- )HLz Q)

Gr(v)

Guly) _
8% Go +\/@0 1+y©1( )6991(9))041 Go

+&(y,7) <max {2, % In <3> }>5a s ’ (3.22)
o
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vdi B(y), C(y, 7), Do, y), D1(y) nhu trong Dinh lg] Bo de va
Bé 834
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Két luan

Trong luan &n, ching t6i da nghién citu vé bai toan Cauchy cho
phuong trinh elliptic. V6i diéu kién 1a hé s6 clia bai toan chita bién va
bi nhiéu. Trong d6, mdi bai toan ting v6i vé phai 1a mot ham f(z,y) va
ham f(z,y,u(z,y)). Két qua chinh ctia luan an la:

D6i véi Bai toan 1. Tiic 1a bai toan Cauchy cho phuong trinh elliptic
v6i vé phéi la ham f(z,y) va he sb chita bién bi nhidu. Béng cach sit dung
khong gian ham pht hop, ching t6i da chi ra bai todn ton tai nghiém
yéu. Sau d6, bang phuong phap chinh héa chit cut Fourier, chiing ta c6
duge cong thic nghiem xap xi. Cudi ciing, két qué hoi tu cltia nghiém
chinh héa vé nghiém chinh xac ciing dudgc trinh bay.

D6i véi Bai toan 2. La bai toan Cauchy cho phuong trinh elliptic
v6i vé phai 1a ham f(x,y,u(z,y)) va he s6 chita bién ciing nhu céc dit
licu dau déu bi nhiéu. Bing cach dua bai toan vé hé s6 hing va st dung
phuong phép chinh héa bang ham loc. Ching toi da chi ra bai toan
chinh hoéa la duy nhéat nghiém. Ké dén, chiing minh nghiém chinh hoéa
hoi tu vé nghiém chinh xac khi tham s6 chinh héa dan vé 0. Sau cling
la cac vi du trong khong gian mot chiéu va khong gian hai chiéu ciing
nhu cac tinh toan s6 nham minh hoa két qua 1y thuyét truée do.

Trén co s nhitng két qua thu dude trong luan an, chting t6i xin néu

van dé c6 thé nghién cttu va phét trién tiép nhu sau.
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(i) Khéo sat bai toan Cauchy cho phuong trinh elliptic bac phan s6 véi
hé s6 bién cho truong hgp vé phaila ham f(z,y) hodc f(x,y, u(z,y)).

(ii) Khao sat bai toan nguge cho phuong trinh séng va phuong trinh
song bac phan s6 véi hé s6 chita bién. Trong d6, c6 hai dang gom

phuong trinh thuan nhat va khong thuan nhat.
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