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XAY DUNG TOAN TU'BIEN - MIEN CHO MOT BAI TOAN BIEN
D01 V01 PHUONG TRINH DANG SONG BIEU HOA

Lé Tung Son (Truong PH Su pham- DH Thadi Nguyén)

1. bat van dé

Mot trong nhitng phuong phap giai s6 mang tinh hiéu qua cao d6i vdi cac bai toan bién
ctia phuong trinh dao ham riéng cdp bon 1a dua chiing vé mot day céc bai toan cép hai va sit
dung céc két qua da c6. Dé lam dugc viéc ndy, gan day, mot s6 nha nghién citu nhu Abramov,
Ulijanova [1], D.Q.4 [2,3,5],... da dp dung phuong phdp toan tir bién hodc toan tir bién — mién
cho céc bai toan dé. Cac tinh chat clia todn tir cling dugc xem xét, dénh gid, thong qua do c6 thé
két luan duoc su hoi tu cta so d6 1ap ctia nghiém xap xi vé nghiém ding cta bai todn goc.

Tiép tuc huéng nghién ctu trén, ching toi xét bai toan

Nu+bu=f, x0Q, b>0, (1)
Ulr =9, )
Au w9, (3)
ou

LLC] (4)
9y, :

trong d6 Q 1a mot mién gidi noi trong Rn, n>2, I 1a bién du tron ctia Q, M= 1072, Y 1a

phép tuyén ngoai cua I', A1 toan tir Laplace. Trudc hét, ching toi dua bai todn (1) — (4) vé mot
phuong trinh todn ti, trén co sd d6, xay dung mot so do lap cho bai todn goc.

2. Pua bai toan(1)-(4) vé phuong trinh toan tir bién- mién

Néu dat:

Au=Vv, (5)
¢ =-bu, (©6)
va ky hiéu: Al =V, (7
thi bai todn (1)-(4) duoc dua vé cdc bai toan:

Av=1f+¢, x0OQ, &)
V‘rl = Vo, V‘rz =9, va

Au=v, 9)
=0, 2 g

rl gl» ay |_2 3.

O day: v, vy, @ 1a chua biét. Néu tim duoc v,, @ , thi tir (8) ta tim duoc v, tiép tuc giai
(9), ta tim duoc nghiém u cua bai toan (1)- (4).
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Dé tim v,, ¢, ta xay dung todn tt B duoc xac dinh nhu sau:

B:aa - Ba

v bou
_ [V S B B (10)
o= [} mem o
@ +bu
trong d6 u 1a nghiém cua céac bai toan:
Av=¢, x0Q, (11)
Au=v, (12)
ou
u. = 0,— =0,
1 ay ,
Néu dat u = u,+u,, v = v,+v, thi ta dua dugc (8), (9) t6i diy cac bai toan dudi day:
Av, = f, xOQ, (13)
VZ‘rl =0, VZ‘rz =9,
Au, =V, (14)
ul, =0, 22| =g
2, T Y1, 5., T 93,
N oy .
Av, =¢, x0Q, (15)
Vi =Vos Vil =0,
Au, =V, , (16)
ou
ul r.- Y — = O
1 ay ,
Tir cac bai toan (13),(14) ta tim dugc u,, v,, tir (15), (16) va tir dinh nghia cua B, ta c6:
oy,
— r
Bw=|"oy" | (17)
¢ +bu,
Néu u 1a nghiém cua bai toan (1)-(4), thi u phai thoa man céc diéu kién:
ou, _
a/ R J3
@+bu=0

Tu doé tacod
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ou+uy) _ 0wy _ O,
ay M 3 ay M 3 ay M
¢+b(u1+u2)=0 = ¢ +bu, =-bu,.
Vi vay:
ou
bl g -2
Bw= (93 ay I’1] . (18)
- bu,
Dit
ou
_[b g -—= J
F ( ooyt (19)

ta c6 phuong trinh cua toan tir B:
Bw =F . (20)
3. Xay dung so do lap cho bai toan (1) — (4)
Nho phuong trinh (20), ta ¢6 thé xay dung mot so do lap cho bai todn (1)- (4) nhu sau:

1. Cho gi4 tri ban ddu ciia cap @ = (v?,9) Q1)
2. Biet ™ =(v¥,¢®), k= OL...giai lién tiép hai bai todn
AV = +9® xOQ, (22)
K =k (k) —
Wl =, =g,
va
AU =y (23)
(k)
u), =g, 2 =g,
r ay .
4. Tinh xap xi méi cta v, va ¢
ou®
(k+1) — (k)
Y/ =v,’ -T,..b——, xOI,, 24
0 0 k+1 ay 1 ( )
¢t =4 —1,,,(¢" +bu®,  xOQ, (25)

Can chi ¥ ring qud trinh 1ap (21)- (25) 1a thé hién cta so d6 lap hai 16p duéi day :

(k+1) (k)
w )
= = +Bu=F (26)

Tk+1
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doi v6i phuong trinh todn tir (20), trong d6 Ty 44 1a tham s6 1ap du nho. (xem [4]).
5. Két luan

- D3 xay dung dugc mot toan tir bién — mién va dua bai todn goc (1) — (4) vé phuong
trinh toan tir ctia no.

- ba xay dung dugc mot so do 1ap clia nghiém xap xi clia bai toan goc thong qua phuong
trinh toan tur.

- Nho cac két qua trén, trong thoi gian ti€p theo, ching to6i s€ xem xét cac tinh chat ctua
todn tlr B va sir dung ki thuat ngoai suy theo tham s6 cho bai toan(1) — (4), qua d6 c6 thé lua
chon gid tri cia tham s6 ngoai suy sao cho so d6 1ap (21)-(25) hoi tu vé nghiém ding cua bai
toan goc (1) — (4)g

Summary

Construction of mixed boundary- domain operator
for a boundary value problem of the biharmonic type equation
By Le Tung Son
In this paper, we propose a method for constructing of mixed boundary- domain operator for
a boundary value problem of the biharmonic type equation and constructing an iterative process for

it. It is based on the reduction the BVP for differential equations of degree four to BVP for
equations of degree two.
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