Tap chi RKHGA HOO DHEP TP HCM Nguwn Anh Tudn

MOTLOP BAT TOAN BIEN
CHO PHUONG TRINH VI PHAN BAC CAQO

NGUYEN ANH TUAN

Trong bai bdo {11161 d3 dua ra mét 88 k€1 qua vé& sy tdHn tai va duy nhit
nghiém clia mdr idp bai tedn bién cho phoong winh vi phiin ham bic cao. Song
cic k&t qud dé chua duge chitng minh day du va chinh xdc, do thi€u cic k&t
qua vé bai tedn bién cho hé phuong winh him. Gin diy nhd cdc k8t qui trong
121161 ¢6 didu kién hodn thi€n cac k&1 qua néu rén. Do 48 muc dich chinh ciia
bii bdo 14 chitng minh ddy di cdc k&t qua treng 11} Trudce het ta nhic lai bai
todn.

Kél phlf{}m: vi phdn ham bic cao
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Vi dia’?u L;l@rz hién dang him
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Trong dé 1. C*! (<a, b)) — L {<a, b thdéa méin diéu kién Carathéodory.

Vaimbii =01, 2, .., n) phigm kAdm O trone (2) 12 tuyé&n tinh, lién tuc,

i B Ae :
khong gidm trong khing gian C (<a, b>} va tap trung trong doan <a;, b>C «a,
b> (¢é nghfa 14 gif 1 ctia phi€m ham &, chi phu thudc vio him s& thu kep 453
vdi doan <a,, b vi dean ndy ¢6 thé suy bién thinh mdt diém).

Ta 1ubn o6 the gis thi€t @, (1) = 1. Tron g didu kién (2} cée phi€m ham
p; (1= 1, 2, ..., ) 1a lién W trong khdng glan C" (<a, by,

Binh nghia 1: Gid & i C) (<a, b») - L {<a, b> R,y C) (<3, b>) > R, 1A
cde todn o khong gidm, lién tue va thudn nhit dudng, gty € L (<a, b>). N&u
hé bt phugng trinh vi phin
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vl di€u kicn
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Trong &6 ham s& @ <a, b> X R+ _s R 12 do duge 481 vdi bidn thd nhit
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Khi do bai todn bién (1), (2)co it nhat mbt nghidm.
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thda min dicu kién:
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Tir (16), (18, (23), (24) kéo theo
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Cdc ding thue (193, (27) (28) va (31} ehi ra ring ddy ham 1@ ( }}:1
(i=1,2,...,n) 4 bi chdn déu va ddng lién tuc dcu. Do d6 theo bo d¢ Arzela-
Ascoli va khong mit tdng qudt ta cd e gid st rhng ddy d6 13 hoi w deu
Ngoaira ta c6 thé gid st ring ddy {tim }:.:1 {i=1,....8) 1a héi .
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Ta lat das

pi(t):pm {Im}"’t'{ _[{)H—l (T){h! (i =1,.n 'E) (37)

i
Khi dé tif (33) va (34) ta ¢ |
pio (t),‘é_ pi (1)’ a= t < b Vzl pi ‘\tin): pm (tio:} (i - la“'ﬂ) (I = -[9' ' ‘I'l) {38)
Dao him hai v& cia (35) a,l 0 1a
()= glip O+ £, (pyp M) sign{t-t, Yast<b (39)
Cic bit dng ihite (32), (36), (37), (38) (39) chi ra ding fp, (1)), 1

nghiém ctia bai todn (3}, (4). Do dd theo gid thidt (3) ta ¢6:

pi{ty=0 (i=1,2,..n)
Matkhac t (29) va {3R) ta nhin dugce
Z!|pin > 1
i=1 Clea,bs]

man thuda ndy chi va ring b8 && duge chitng minh.
Biy gidi ta ap dyng bd d& | d€ chitng minh dinh 1§ 1

Chitng minh dinh ¥ 1: Gid s& p 14 bing 56 rong bd 48 1. Theo (%) khi 446 idn
tai s8 py > O 530 cho
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(-bi[kls(i""i)} T) ( } (1 = L ., n‘} 5/4-})
T (@41, (42) suy ra £:C™ {< a,b /“') — L (<a, b>) thda diéu kién
Carathéodory va &, :C™ (<a,b >‘j = IR{A=12,..,0)13 lién weva

g*(1) = sup %’f (u}{&ﬁ ueC™ {<a,b >)}e L{<a,b>) (45)
r, = sup {{, (L‘;H ueC" <a,b >)}< 4o (i=1, ....n) (46)
Bay gitf ta chi ra réing bii todn hién thuin nhit
VD = g 0 v () (434)
@, (v ‘ﬂ =03, (i=1,..n) (444)

chi ¢6 nghiém tAm {m.l’cfng
Thit vy gid st v 12 moinghi€r iy ¥ cla bai todn ndy. Khi ds

v (1) = C.ow (1), véi C = const v w{l) = exp jrg{r)d':

Thay vao (44;) ta ¢
C.od, (=0
Tuy nhi€n do &, 4 ham khéng gidm va @, (1) = 1 nén ching ta ¢6:

@, {w) 2 exp ( ﬂg(l J ' )> 0

Do d6 v = 0. Tiép tuc 1ap lai qud minh nay ta nhin duge v(t) = 0. Viy bai
todn thuan nhat (43y), (44y) chi cd nghidm tAm thudng.

Theo dinh 1y 1.1 trong [2} thi khing dinh wén va cdc bit ddng thde (45),
(46 suy ra rang bai todn (43), (44) ¢6 it nhat mdi nghicm. Gid s u 13 Mt
nghiém ty ¢ clia (43), (44). Ching ta s& chi ra ring
' ‘ I <Py (47)

~.<1 [)""
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Vi a <1< b,
"Mt khac vy {7) ta ¢,
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Theo b 68 1 va (407 ta nhin dude (47) khi dd xl ;!l}%l;,n_i ! 1 chng vdi (41),
E\., e be) f

(42) ta nhén dugce v 13 nghiém cla b3l odn (1), (2). Dinh 1§ duge chifng minh.
Cudi cding ta nhic lai dinb 1y v& su duy nhit nghiém cda baiwdn (1),{2)

Trinh Iy 2: Gid st difu kign (5) dugce thuc hién va T, @, ... clia bhi todn (1},
(2) théa céc didu kién sau:
£) (1) - F ) 0= (60 (0 - VR sign™ Y O - v @)
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khi d6 baiiodn (1), {2) ¢6 duy nhit mdt nghiém,
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Tém tét:
Mat Idp hal todan bién che phung irinb vi phan bic ean

Tdc gid chitng minh mét difu kién dt cho su (8o tai va duy nhit nghigém cho phiudng
trinh ham bAc o véi didu kiGn bidn dang hinn ditge thiét Hp biing phudng phip ddnh gid tém
can,

Absiract:

A class of boundary value problems
for high order differential equations

New sufficient condiions of the exisience and uniquensss of the soiutions of the
houndary probiem for a functional differential equations of n-th order with certain functional
boundary conditions are constructed by & method of & priorn estimates.



