Tap chi KHOA HOC PSP TP.HCM 86 8 nam 2008

VA CHAM CUA MOT VAT RAN ,
VA MOT THANH PAN HOI NHO'T PHETUYEN LIEN KET
VOTMOT BIEU KIEN BIEN PHI TUYEN

VO GIANG GIAT L LE XUAN TRUONG?

k. Gidi thidu

At I - T m O T k -2
Trong béinay, ching 181 x&1 bai todn: Tim mdt cip ham (i, ) thod

g, =+ flnu = Fix), 0<x<,0<r <7, (1)
w (0,8} = P{z}, {23
u(lty=0, (3)
w(x,0) = u, (), 1, {x,0) = 1, {x), 43

aong 46 f(u,u,) = K%uip_:zwmliu %qﬂbu,, vl pz2,4>1, K, A 1a cdc hdng s0 va
1y, 4, £ 14 cde ham cho trde thod mét s§ didu kidn s¢ duge oif £5 sau dé, &n ham

u{x,t) vi gid i bién chua bi&t P(¢) thod mdt phudng trinh tich phin phi tuyén:
P(6) = g(0) + K (0,0 (0,134 2w (6,00 u, (0,6 - [k -0, 5)ds,  (5)
i

rong 46 @, 4, K,, A 14 cde hiing 56 cho trude va g, & 13 cde ham cho trude,
Trong uwtng hop p=g=a =2, A =08, =420, bad todn (1)-(5) duge xiy
dung tif bai todn (13-(4) trong d6, 4a ham ulx,t) vi gid i bién chua bi& P thod
mdt bai todn Cauchy cho mét phudeg winh vi phin thudng:
j P+ Pty = hu (0,1), <t < T,
| POy=2,, P/(0)=E,

trong 48 £ 20, @ > 0, 7, P, 13 cdc hilng s6 cho trudef6).

{6

Trong {21, An va Trigu dd nghién cifa mdt truding hop riéng cla bai tosn (1)-
(4, (6) Vi uy =1, = F, =0 vi fu,u,)=Ku+Au, v6i K 20,420 1 cde hing s
¢ho trude. Trong trudng hap nay, bai todn {(1)-{4) va (6) 12 mSt ma hinh todn hoc md
td sy va cham cta mot vat rdn va mdt thanh dan héi nhdt tay€n tinh 44t trén mét nén
citng {21

'"Thac 57, Cong téc viér BS mon Todn Cao cip, Khoa Todn-Tin hoc, Trugng DHKHTN TP.HOM.
? Thuc si, B6 mon Todn, Khoa Co Ban, Trudng Bai hoc S pham K9 thudit TR HCHM.
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& Xudn Tridng

Tir bai todn (6) ta bidu difn ham P{) theo B, P, @, bu (0.f) vi sau d6 iy

N

il

tich phin tmg philn, ta thu dudge
!
Py = g(t) + hul0,6)— [z = )u(l,5)ds, (7y
i

trong do:

k]
oy =-{P ~ ,?/::.;U({}}}coswf-——' { B~ b, p’}}}s; wi, %3

(*
11, (2
Trong (3] Bergounioux, Long va Dinh di nghién cdu b a1 todn (1), 4) v8i cic
23, {3} thay bdi:

i

k{ty =

i

5N

q-\:«“‘

diéy kién bién (2

I

u (0,0 =G0+ gl — g,i {1 — i, sxds, (1
] )
g L+ K e+ A, w (Ley=10, 1y

vii Az 0, K, A, K|, A, & cde hing 58 chormude va g,4 18 nhiing na m s cho rdde.

Trong (8], Long, Pinh, Diém da. tha duge k&t gud vé sy B i duy nhit

ngh1ém, tinh ¢hinh quy vi khai trién tém cén cla nghidm cda bai wodn (1), (4) trong
ruding hop - (1,0 = KL,y + Au (L8, u (0.0 = P(#) trong d& P{r) thod (7).

Trong {10} Long va Giai dd thu duge k&t qud vé sy tdn tai duy nhdt nghidm va

khai twién oém cin olz nghifm efa bai toin ()-(5) ki a=z22, 22,

Fluu Y= Ku+ Au, {u,.0,) & Y« £ Trong trddng hop nay, bat todn {(13-(5) 1a ma

b

hinh todn hoe mé 12 s va cham cda mdr vat riin v mot thanh dan hdi nhdt phi u}
A3t wén mdt nén aing. K& qud nay efing nd réng wong {117 che 2ai todn véi d
1

1
kigén hién (11 thay che (3).

B2 bdo gdm hai phin chink. Trong phin 1, voi didu kidn (i, Je ¥V x 17, vé
Ve le B =0) F e 130, ke WY O.T), g & LU(0, LK. K 20, A4 50,

o L ﬁ .
g, B 22 g>l =t chtng © chidag mink mét dnh U 8o tal wir cuwe
vi duy ohit nghiém v&u (&, P} cda bai toan (1)-(5). Chitng minh nhd vio phudng
phip xip x! Galerkin k&1 hop vdi mdt s6 ddnh gid tidn nghi€m va cde i ludn quen
thude vé sy 1di (1 y&u va tinh compact. Ta chid ¥ rling yhm’“jﬂg phép tuyén tinh hod
trong céc bal bdo [4, 87 khéng s dung dudc ‘{roug bai bdc rdy va trong [3 f, 71 Khi
A =71 chiing &1 chifng minh ring nghidm v8u (1, P) € 700,75V N H )y H'(0,T),
vt w e LTV, u,e 2001000, ud0, e HAO, 1), ndl ta  gid s

(zehnzfei

i’

e ! > - ~ e (-3 [ -
ATV va mdi s6 didu kign khide. Cadi cling, trong phin 2, ching 161

thu doge mdt khal trién ném cip cda nghidm {1, P cda bai todn {1)-(5) d6n cip

7L
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N +1 theo ba tham s& K, 4,K,. Cic k&t qua thu duge & day d3 tOng guiat hod tiong
401 cde Ker qud wong [1-4, 6-12].
2. Binh I{ t6n tai va duy nhat nghiém

Prav 2 ={01), ¢, =Qx{0,7), 7 >0 Ching ta bd gua cic dinh nghia cla ede
g k. Y / i 5:

LP =@y, B =W 1< p<o, m=0],..

khong gian théng dung nhy OV (L%, LF(C), W™ {0)). Ta ki hiéu W™ =™ (),

Chedn L7 Guge i hi€u béi -] Ta ciing ki hi€u béi {,) chi tich vé hudng
aong L° hay cdp tich d8i ngfu cda phifm hirn tyén tinh lién twe véi mot phin oy
cha mat Khdng glan ham. Ta ki hién b | |_,{ 14 chudin clia mOt khong pian Banach X

va bdi X7 14 khong ghm 4651 HUQL ciz X, Ta ki Bigu b& 77{0, 740, 1< p <o cho
¥hong plan Banach cde hdm ¢ (0,7 — X o dvge, sao cho:

o ~ 1 F
I (' )
* ”L’(tr]‘ ke “LJ

4

M(f}!if__,f[s ; <o v 1S pEw,

7
va
| o -
{[H” e o fz“;']'if’_?p““(r}!tx <w v p=
: Cu
P . sy . o - P 5 A P K
Bihigy win), o () =u, (0, u" () =u,{6), %, (), u_{#) d& chi w(x,1), -—;—{a; £,
7
T &7 &1 N
e {3, 1), ——{x,8), — H, £y, 1an hrgt,
o o Ax*
Ta dit:
"eBu By
V={veI'Oh v =0}, a(ev)= Jf_, . (123
3 0x Ox
Khi d6, ¥ 1a m0t khéng gion Hilbert ¢ v8i 1ich v6 hudng oy va wén ¥,
S s
hai chuén dx 1 Vi NL:' = \M\v V) —}[‘»Jl. i2 wng duong.

!
o

s thanh Wp cde gid thift sau:
{(H)) u, eV vau el

{2 ke L(0.T), g e L1 (0.T), 5'= }éﬁ‘r

3

) Fel'o),
H) K>0K =z O, A>0,4, >0,
A po, 22>



TapthKH{l’ﬁ HOC DHSP TP.HOM Vo G ang sz 4 u{* Xucm Tru’cm{‘

Kbl ds ta of dinh B sau:

Binh i 1. Cho 7> 0. Gid sk {(H )~ (H,) ding. Khi 16, :0a iqi duy nhit mot nghigm

A

véu (4, Py cida bal toda (003 sao che

ne 0T VL u, e VIO Ty IO,

W, Ve WO Ty, Pelf 0Ty

(13

[
R

o

Hom nite, néy ke WY(OT) rong (H)va @ =2 hoge a =3, i nghiém o6 duge I3
duy nhar
Chad thich 1.

"

2 <@ <3 Tuy nhién,

—
S
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-
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=4
v
&
e
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-
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il
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o
2
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I
e
iy
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o
s
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¥ s
g
=
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o
e
o
b

2y <3,

suo cho bit tod

it todn md. Trong
dugie tinh duy nhil

¢
n
'—n-h s

-
o
e
jutet
ey
s
——
oy
i~
L]
a3
u—.‘\
s

r‘tl“
—
T
P
——
b
i

J”"
o
-
-
f.‘“
.—l
£
L]
=N
L)
3
s
i
P
i
,w—'
g
piA
e,
-
L
et
aane,
Py
o
e

nehidm trong Budng h{f; P,z ﬁ

AN e o~ El -

23 Cde K&t gud rong [16] 5 cde rudng h(_.ip dic bidt cta Bmbh H 1 véi p=g=~a=

k] ¥

B=2 (=N nHYxH v p=gs 2,0 )eV x L7, 1an hig

Phic hoa hamg ninh Binh I L '«ffh*;fmg npnb o0ra nhifu bude kha did dong vi ciing
do khudn ki han dinh cda tap chi nén chilng 167 Xin phép néu  phidc hoa ching minh.
S 100 lai nghifm duge chifng minh vhit vio p.-'.lz.r(jng phép xap xi Galerkin [5] k8t hgp
v6i mbt s& dénh gid tén nghi®m va cic ¥ ludn quen thude v& sy héi tu vEu va kY thujt
fqua gidi haa 58 hang phi wy€n bing phuong !ﬁ‘d'} dom &iéu. Tioh duy ahft nghiém
duge dua van bé 4é Gronwall B

Bay gif, 1o 60 sung thém cde gid thify, cu ihé nhy sau:
(53 v, e VIl vy e,
¢ I Fr [
(H1) FOT e ZHO,),
(A7) K2LK, 20,404 >0,
§H) D, 22, =2

Khi da ta ¢é dinh I saw:

Bink 1§ 2, Cho T > 6. Gig sif ( HY—{F) ding. Kii 45, 19n tal duy nhdt mét nphiém

véu (i, ¥y cda bairodn (1.1)-(1.5) sae cho:

Eant

e
S
Ry

4 wa L7015V N u, e L7010, w, € L9(0, T3 173,
L (0,) e f;z{:ﬁ),z“), PeH'(C.T)
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Cha thich 2, Tw (2, ’% iy, 15 s \ i ring
e CHOT V) NCHO, T Y I (0T nH . (15}
Chulng minh Binh 1 2 ¢o i‘.h'{f dm thiy trong 1111,
Chui thich 3. Trong ruding hop p,g > 2 vA K <0 holic 4 <05 190 tai nghiém clia
bai todn {1-(5) vAn 12 cfu bdi md Tuy nhidn, ching (Bt 43 thu duge k& qud K
p=g=2va K, AeiR{IiL
3. Khal trifn tiém cén

Trong phi

i ))/
,’23
Lt
e
—t
=

s KEhigu ag, uy bl o, 4, lan higt Gla st =2, pg.a >

. . .- N . - e - . i At o .
N+l 2s¥NeZ ), A =0, va i, u, F, g, ﬁ thod min cde gid thigl ()Y ~{H)).

Do - 3 3 LTy o AR e a L7 it A
Vi f,f‘L,eL.,}'\])e }R+, theo Binh U 2, b&i todn (1)-(5) ¢6 duy nhil mét nghibm v&u
; Y - v TR i g 4 Y
{1, ) phu thade 1;\, LN }g =k ALK, ), P=PMK ALK

-

Kér Dbai todn nlfu sau, irong 49 K, ALK, 12 cic tham 38 bé,
Da RN <K 0<Agd, 62K <K

b] - i LA

[_E;_,‘,.L‘_,\,l} Lo,y =1, (x), u

POy = gy + KH (A0, 03+ 4 1, (0,00 = (ks - 5yu(0,5)ds.

{ )

Kihifudachisdy = (}},/ e }e-Z“ g K-(‘%»L )e&\\_, g dan

1
i

N Y Y S T AT AR

! T /2 YA }/
I3 S S __Q"' 2
K=y KT+ AT+ K7, K= KPARKT
[

e, Vi=1,23
e Gén, ta o6 bd A8 san va chi 68 chifng minh ¢6 the xem trong (121
B6 dé 2. Cho m,NeN va v, e RaeZl, 15lal <N, Khido:

N oAy o .
PELEN 16)

mE lmd

R ___#.t




Tap cbi KEOA FIO0 BHSP T HOM

Vé Giong Giai ~ Lé Xuin Trudng

frong 4o a¢ 5o T

midn cong thitc fruy héi sau:

Gei {1,, F,

~y

wong Bink i1 2}

("'1)['\

L H oy 1 i ' Y
vl m < o < mN phy thude vao v= (v, hwe 2 1<|gj S N 1hoa
?—“Ls’:‘[ = &f‘ﬁ*;"
Fim ; Ll . g~
T = m -,:ag <mN, m22, (17

[t}
. fc}’
Y=ty 0 Fias ) 18 nghilm Eu duy nhit cda bai todn (£ Log) (nhd

ILf\}ii’rl g vl lf‘_n )L Rx_ 43-?'!{} {} (.f

Aty = Fy = Fr), 0<x <, 0 <T,
it iy =1, Bu, = Fy{t),

v, (,0) =1, (%), (a0 =u (5},

i

FPity=glty+ 4 ,¢,}{f} £ jfﬁ{? — 53y {0, 8)ds,

0

{0, T, V} ) ""”ﬁ T N0,V A
uloe 120V, HU € L"{(},,T;Lz),
w0 e AT, B e HIOTS

.
y
Fa

{i'l.

e - s _ mrd S e ATl b
Ta xét ddy hifu han cde nghifm véu (v, P ), y € Z, L sjyj= NV, =ic dinh b

cao bid wdn san (nhy rong Ztmm i) )

.

)
npeas’

A,

A, =F, Oocxxl, Gt
u, (L} =14, By = F (1},

7 ¥\

a (x = (0] =10,

FA0y s Pty A, (0,0~ (k{5 (0, 8345,
n,e COOTVINCHO, S L) 0TV N H )

=,

i, e L7 VTS E ay = L9007,

w {0y e FI0,T), P eH'YO,T),
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SN XA » A A B P ot e 1 2 A
trong &6 F, .7, '>i|/; < A, dudge xdc dinh bdi odnyg thide truy hoi saw

U, Vo=p, =0 1SN
: t
— I (u,), ¥, =Ly =1,
E,";_; 1 )
_K topalm) Citpe ” O Pam mT
2 1w T, ey, M 2L r =0, T <N,
Y=y e, ya =1 =1, (18
LS _.};...Hi’”){;.-’}]"‘"‘”}i} d - T S R L
Loy e M IR Jf},;/z--»l,h v Yy S LY = LR SN,
m=i feb
"}’|—i } E
rrimd R N \ Flmd o poar{m)p oo 1
— B— TR Y, 1 SR
f:’; !??.1 i‘ }{‘l"‘ (‘l"})l [-h-i.'“a“l-?’;hf's * j'{ i LHG‘}J' E'M J?'! Fa—lys F
Y24y, 2L 23S N,
{ o/ : ,
z{1}, vl = 0,
! - .
0, vy =, 12 1| <N,
B ey = : .
£, {) ¥y = ! ]i*/| =1, {149
Vo &, 4 < .,; <N,

& diy, 1w ki hidu w=(u,)}, %/! SNGol (@, Py=(u, . P, ) 1

nhélcda baf ofn (P, ) Kni ds, (v, R), vdi

«

}

f
!
R
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iil
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i
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by
1
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G_sfa.é - L& Xudn Triing

thoa bt wodn:

Ave B\ ok iy = AlH e sy - 1 | E (R,
G<xa<hO<ra?,

v =0, Bv= R,

vix, =o' (r N =0,

Ry = K U7 v+ 00,0 I 00,001+ 4, (0v(0,0) (21)

vioe L7000, v e IU(0. LN,

| w0y e #5007y, Re BT,

, . l"v.:' i ' - R A
EE = Foiy = KH (= AH (WY~ S PR,
[

= T: - 3 (22}
FAR )= &5 Tno.n]-

Khido ta ¢f bo d¢ sau.
Boded Gidsrpgaz2N+L2ZNeN va (H) ding. Khi da.

L
]
Lt

gt

T

it

T P I
v mgr K= (K, 4, K, ) e IR ik

fe hding s& okt vy thude vac ode hding

o

Chéng minh bo 4é& 3. Ding Khai wién

dén cip N -1, sau mdi s& bude ddnh gid, ta thu cﬂf{ic {_’ij}_

K&t qud sau ddy cho mot khat wién 8m cin oda nghiém {1, Py cida bal todn
(1)-(5) dCn cdp N +1 theo (K, 4,K, 3, vdi (K,/l, K, ) dd nho.
bBink It 3. Gid s¢ pogozN+UNeN va (H)-(H)) ding. Khi do, véi mdi
Kal vl 0K <K, 0<isi. 0< K =K., b4 win (E)MI V6 duy nhdt mbe
rghigm yéu {w, Py = (u, Py | ) thod mt ddnh gid tigm odn d8n edp N +1 nhi

Sapis



{243

nha tomde mudng BOp dac higt ohia bl foan f\l}—t_ , Lomig,
Ly ﬁ.mjc: Y qui vé k’sza_& idn ném cn cda nghiém bed > hai tham

56 (X, i1 dgn ci%p IR

sau d¢ deh phin ting

phﬁ.u t‘m o f vh s dung BO @2

trong 40

! 7 : ;LA P ]
SR S IR E S RS (270

(= l]l» (N

va su dm o Bf}ié&m@\-w;i] t suy ra 1 (260-(27), thng:

o < niET
Ilw*f R Y {\OJ f"il:.?'{il,l"] s L S
. '. |
7, N3 (’ r \1 3
Gl ) | LT &1 . 12 : .
), < K e - DR (o s | A O 0] 4 28)
R R \"' /f I\(; /r:s




'_I_’_zig ehi KIOA

_;{, Dh%«.P TR { mn f?'{wrrg:

T (28, ta suy 2 cde ddnh gid tém cln 24 (23) vi Binh I 3 dugic ching minh B

Che thich 8. Trong truding hop ALK e RO xR, nlug p=g o= [ =2, ching

51 eling i thi duge mét dinh 1 »€ khal wién (8m cin cita nphifim v&u (u, F) cla !‘_}:ii

todn (13551 theo ba tham 8 95 A8 cip; ty nhién, chiing 191 khéng winh bay chi g

vi khindn kha gidi han elia fap chi. Ch v ring Khat tién Gém cdn cho bal todn ruvén
tnh (D-(3), nghia 14 khi p=g=ga=F=2, khdng phal 1& wuimg hop ridug cua bai

todan dang x¢ B
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Tém tan
va cray Cla MOT VATR, sN
VA i‘ii)T THAWH E?Q\ H(H NHOT PHITUY ﬁl\ L}‘TN lx?
VT MOGT DIRU KIEN BIEN PIH TUYEN

s

Bai bdo d? <(p dén bii todn gid 1r] bidn-ban Adu cho phuong trinh sdng phi tuyén:

U, — u, + ﬁ'ibtl‘ P f-leufil i, = Fix,0), 6<x<i0<i<T,

u {0, = P(#),
L u(l) =0,
IL w{3,0) = 1, {x3, v, (2,0 = 20, {x),

~—
*
'
S

trong d6 p22,q> LE A g cde hing 56 va Uy, 5, F o ede ham cho trade, dn ham

w(x,) v gid tri bién chua bidt P{1) thod phuong irink tich phan phi tuyén

ey Pliy=gl)+ ?nguaﬁ Hl ((} tr+ fii £ {1, I) z,s‘.r{O,,!) - Eﬁ:{z — 50,53,

i
trong do K|, A, 0, B 10 cae king 56 cho trude va g, % ia cde him cho trede, Bal bdo gém hai
phin. Trong phiin L, ching t0i chilag minh mit dink 1 t0n tei va duy nhdt nghiém véu {u, P)
crig béd todn (5)-05%), Trong phdn 2, ching 101 thu duge mit khai trién tigr odn ciia nghigm
yeu {u, P} ciba bai todn (9-(¥*) dén cdp N +1 theo bu tham sd K, A, K,
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Abstract:

THE SHOCK OF A RIGID BODY AND A NONLINEAR VISCORLASTIC BAR
ASSOCIATED WITH A HONLINEAR BOUNDARY CONDITION

The paper deals with the 1nital-boundary value problem {or the nonlinear wave cquation
Eu +K‘n1p zs+ﬂ|u:"'z = Flat), O<x<], <<
%y l i, (0 1y = P{1,
} ull,
boax, O)—rf (), 2, (x,0) = w,{x),

where p2Z.g > LK A are given comstants and #,, 1, /7 are given fDinctions, the

?

unkpown function {x,¢) and the unknown boundary value F{r) swisly the following

noulinear integral equalion

() Py = (04 K (0,0 w00 + 2 (0.0, (0,0) - g’a — (0, 5)s,

O
whore K|, A, a, F are given functions. The paper consists of two parts. 1n Part 1, we prove
a theorem of existence and uniguencss of a weouk solution {1, 2) of problom (*)-(%).
Finally, in Part 2 we obtain an asympolic expansion of the soluiion (12, P) of the problem

(-5 up to order NV +1 in threc small parameters K, AK,.



