Tap chi KHOA HOC DHSP TP.HCM Nguyhn Thanh Long - L Van Ut
~ Nguyén Thi Théo Tric

VA CHAM CUA MOT VAT RAN
VA MOT THANH DAN HOI NuGT TUYEN TINH

NGUYEN THANH LONG™ LE VAN UT 2,
NOUYEN THI THAO TRUC Y

1. GOy THIRU

Trong bai nay, chiing 161 x&t bai todn: Tim mbt cdp ham (4,Q)théa

(1.1 w, — a{the, +FQu )= fix, C<x <, 0<t <7,
(1.2} u(l,1) = g(1},
(1.3) =l (3,0 = Of1),

ll,{

Faia
-
S

wlx,0) = {x}, u (x.0) =u,(x),

rong 6 Flu,u,)=Ku+ i u,, véi K,A 13 cdc hing s0 vA wg, u,, f,q, o 14 céc
ham cho rude thda mot s6 dicu kién s& duge ohi D An hdm w(x,)va gid o
bién chua bift O() thda modt phucng tinh Hich phin

I

(1.5) 0() = K (L6 + A (O, ey = g ()= [kl = )ue(L, 5)ds,

n
I

trong dd g, k, X,, A, 18 ¢dc ham cho trude,

Trong trudng hop K =4 =0, ¢{7) = 0, Santos [§] 44 nghién cdu ding di€u
tiém cidn cia nghiém bai toan (1.1}, (1.2}, (1.4} Lién quan dén difu kién bhién
thudc leat memory tai x =1 nhy sau

{
(1.6) d(Le j gli— 51 (L)ds =0, £>0.
G

St dung todn i Volterra nghich dde, Santos 43 bién ddi didn kién bién
i

(1.6) thanh (1.3, (1.5) v6i K,(6) =2 2 (1) = —— 13 cfc hiing s& dicng,

g0y " g0

)y

Ti€n 87 Khos Tedr-iin hoe, Pai hoc Khoa hoe Ty nhién Tp, HCM.
¥ Khea hoe Ty shién, Bai hoc Tai ehiic Cdn The,
) B méa Todn, Khor Sv pham, Bai hye Cin Tha
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Tap chi KHOA HOC DHSP TP.HCM ._ $6 4 nam 2004

Trong trudng hdp A, () =0,K (O =420, (=1, bai twidn (L.1)-(1.5)
duge xdy dung 1y bai todn (1.1)-(1.4) trong d6, &n ham u(x,r) va gid tr bién
chua bi€r O(r) thda mdt bai todn Cauchy cho mét phuong winh vi phin thuding

{ O (1 + QU = hu, (1,0), 0 <t < T, |
QO =0, OB =0,

wong A6 k20, w >0, Q,, O, 1a cdc hiing 58 cho trudce [6].

(1.7)

Trong (1], N.T. An va N.D. Tricu d3 nghién cu mét trudng hdp riéng
cha bat todn (1.1-(1.4), (1.7) v8i uy=u, =0, =¢=0 va Fluu)=Ku+ A,
v6i K 20,420 1 cdc hiing 86 cho trude. Trong trrdng hop ndy bai todn (1.1)-
(1.4) va {1.7) Ia m&t md hinh todn hoc md td sy va cham cda mdt var rin va
mét thanh dan hoi nhdt tuy€n tinh dat trén nén citng 1],

TU bai todn (1.7) ta biéu dién ham Q) theo Oy O, @, hyu, (L) va sau

d4 18y tich phiin W¥ng phin ta thu difge

4

(1.8) O0) = ha(4,1) = g{e) — [kt - )L, 5)ds,
@
frong do
(1.9) gy = @, - b, (Wjcos @t - é(@l ~ hu, (D))sin e,
(1L.10) k(1) = ho sinot,

Trong {2} Bergountoux, Long va Dinh dd nghién cifu bai todn (1.1), (1.4)
vdi cdc didu kién bién (1.2), (1.3) thay bt

(1L.1) w (0,8 = 0,03+ g(t) - jk{z ~ (0, 5)ds,
0
(1.12) w L)+ Kb+ 2,0, (0 =0,
trong dé |
(1.13) g(1) = (0, - by (0))cas ot + (0, ~ hu (O)sinwr,
{3
(1.14) ki) = o sinwt,

vii k20, 5>0,0,,0, K, 4, K,, 4, 12 cic hiing s& cho trude.

Bai b4o gém hai phin chinh. Trong phdn 1 chiing i chéng minh mét
dinh 1y 3n tai toan cuc va duy nhdt nghiém yéu (1, Q) cﬁa baitodn (1.1)-{1.5).
Chitng minh nhd vao phwong phép xap x§ Galerkin k&t hop vdi mot s§ ddnh gid
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tién nghiém va cde 1y ludn quen thudc vé sy hoi tu y€u va tnh compact. Sy
khé khin gap phii & day 13 didu kien bién tai x=1. P& gidi quyét s khé khan
nity, cdc gid thi€t manh hdn v€ di€u kién ddu w, va u, s& dudc thanh lip. Ta
chd ¥ ring phudng phép wyén tinh héa trong cdc bai bdo [3, 7] khong st dung
duge trong bai todn nay va trong [2, 3, 6. Trong phan 2 chiing 16i thu dudc mét
khai trin tiém cdn clia nghi€m (,Q) cta bii todn (1.1)-(1.5) dén cip N +1
theo (&,4), v6i (K,A ) di nhd. Cdc k&l qui thu dude & day di tOng qudl héa
twong d6i cdc k&1 qua trong [1-3, 3-97.

2. PINH LY PON TAI VA DUY NHAT

Bt Q=(01), 0, =Ox{0,),7 > 0. Ching ta bé qua cdc divh nghia cda
cac khdng gian thOng dung: C” (0, L (), W™ Q). Ta kv hiéu
WP = (), P =W Q) H" =™ Q) 1< p<o, m=01,..

Chufin L7 duge k¥ hi€u bdi || Ta ciing ky hi€u () chi tich v6 huéng
trong £? hay c¢dp tich d6i ngdu cda phi€m him ruy€n tinh lién tuc v4i mo1 phin
t cla mot khong gian ham. Ta k¥ higu ||, 1 chudn cda mdt khong gian
Banach X va bdi X’ 13 khéng gian 461 ngiu cla X. Ta k¢ hiéu bdi
PO, T, X, 1= p<oo cho khdng gian Banach cdc ham w:(0,7) —» X do duuc,
saa cho

/T Hop
L _ i 4 1«
l‘il"ily’(o,r;xi - kﬂ'lu(ﬂ“/\ er <@ Vil ispIo,
va
g = 555000, VG p=o
o Ot
K9 hiéu u(fh, w' (O =u, (1), 0" (1) = u, (&), u, (1), 0 _{#) aé chi
i 8% o &*u x
wlx, i, —(x,8), ——(x, ), —{x,1}, —{(x,0), 1&n lifgt,
( ‘ar( 57 ) ax( )ax"( )
Ta dat
(2.1) Vo= fve HY{0,1): w(0) =0,
1 -~
2.2) a(u,v) = jgﬁgdx
3 0x Ox

v 1a mdt khdng gian con déng cha H' va trén V, ] . va |, = Jalv,v) =]

VX

13 cdc chufin tirong dirong.
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Ta lap cdc gid thi€s saw:

{(H) K, AelR,

{(H,) iy € I Va e H',

{(Hy) o, KA, e H(0.T) A4, 02d> 0, K,(D20,
(H) ke HIO,TY,

(As) pe HHOD), jliy 2 4o > O

(H) fLf e L0,

{(H;) g e H(0,7).

‘Ta s& thanh JAp lai bal toAn v&i didu kién bién thudn nhitiai x=0 0
bii toan {1 1)-(1.5) nhu sau. Vi xef0l] va (20, 1a dau

(2.3) v(x, £y = n{x, 1} - g},

(2.4) C Fln = flan-Kgld-4 q”(z)—-q"" ),

(2.5) F(y=gW- X, (Hg(H)—A (f‘!q (I)‘T Ff»{!-—s)g(b)uﬁ
(2.6) vy () = Uy (XY - g0, v (xy=u,(x)—q (0},

cling vdi céc didu kién tiong thich

[ u,® =40

4‘ ~ a1 =K, (g (1 + A (O, (1) ~ g{0).

Khi 46 bai todn (1.1)-(1.3) widng Awong vai bai todn bién - ban diu sau:
‘ v, — Wi, +ﬁ(vv)rj(:k n, 8<x<l, Gat<T,
ii w0,y =0, —aldy, (1,£y = R{I),

{2.8) % W0y = v (2, w0 = v {x),

2.7

H
(£ = K, (L + A (0w, 0,0 - B0~ fiete (1, )ds.

S i
Khi 46 ta ¢6 dinh 1y sau.
Bioh I 1. Cho 0. Gid st (H,)- (H,)ding. Khi do, 1on tai duy ahdt mit
nghiém yEu (v, R) cua bai todn (2.8) sao cho
(e 2= (0,1 mH),y, e T (0T Y, v, € L9075 LY,
i’a"l\s H0,T), ReH'(0,T) '
Chi thich 1. Tk (2.9, thanh phan v irong nghigm y y&u {v,R) cha bii todn {2.8)
thda
(2,10} ve COO,TVIN ¢! {G,T;LZ)(‘: LV e 0.

(2.9)
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Chitng rinh Dinh iy 1. Cmmu minh gom 4 bude.
Bude 1. Xdp xt Galerkin. Gia sit {w,} 1& mGt co 88 d€m duge cla Vo H® Ta
fim nghi€m x&p xi clia bai todn (2.8) dudi dang

(2 l 1) vm ({) = zcmj {E)H"j ¥

e

trong d6 cdchim hé s& ¢, thda hé phiong trinh vi phan thudng

(00, 400 (B0, + R, (pw, (1) + {F v, (O, v, 1))

{(2.12)
= <f {z):‘l‘i”_;‘h 1= / <{g’r’
(2.13) R =K (O (L+ A i (1L, - jz:(z —s)v, (1, 5)ds - 5{0),
l v, (N =y, = Z 1, W, =V, manh trong HE,
(2.14) -
v, 0=y, => 8w, —>v, mgnktrong H'
=1

T cdc gid thi€t cha dinh 1y 1, he (2.12)-(2.14) cé nghiém (v, R ) wén mbt
khodng ndc dé [0.7,]. Cdc ddnh gid tién nghiém sau nay cho phép ta 18y

T =T v6imoi m.

Budc 2. Ddnh gid tién nghiém.

Bdnk gid 1ién nghiém 1, Thay thE (2.13) vio (2.12) vA nhin phudng tinh thi
clia (2.12) vdi ¢ (), &€ 1iép, 18y 10ng theo j, sau d6 tich phin timg phin theo
bi€n thisi gian ta duge

S (= I~ 2g(0w,, (-~ &y,

i
=3 . ;- 12
-2 vl (s o
(2.15%) |

!

+ j’ a9y, (s)”"‘ds + }EK;' (s) = 2k(O)vi (1, 5)ds
[

[l

+:z[ v (L9) fk(r-s).)
\ F
I'd

o
~ 2w, (Ln)dr
&

. ) -
F o)+ [k 75w, s*)ai5|r2_} A3V (s,

AN /

Kl



Tap chi KHOA HOC BHSP TP.HCM 86 4 néim 2004

trong dé

(2.16) Sm(aizuv;(rﬁr-+;za>@4u£:ﬂf-+frux)vm(ir)*-a [4.6)v. 0] ds.

Ding cac gid thi€t (M) - {H Y, (H ), ta suy ta Thng
2.17) vl AE O

" vm(s}] <0, vE mol m,

LN e
(2.18) c,+-\§--[§2(:)-;- ﬂg‘(s){‘dsf+2j!|f{s)[l ds < MY véimoire(0,7],
i\ J ' ‘

(2.19) 3+ 4|+ 1r]x<|)+«-j(k @+l @f ) Wdf) < MP v6imoi 10,7,
Mo

Cwong 46 ¢, la mdt hing s8 chi thy thude vao H{OL K {0, 8(03, K, vy,v, va
M7, i=1,2 ta hing s6 chi thy thude vao 7. Khi d6, sau cic budc danh gid va
tinh todn, ta thu duge ¥ (2.15)-(2.19) siing

(2.20) S, MY + [NP ()8, (s)ds,
a
trong 46
2.21) N (s) = (|.u”(q)| K/ (8)-2k@)+ MP, NO & ['(0,7).

Do bé dé Gronwall, ta thu dudc

¢

(2.22) S (ys MY exp( EN }”ds] <M., véimoi t [0, 7).

NG S
Bdnh gid tién nghigm 11, Biy gi0 ta dao him (2.12) theo ¢, sau dd, nhdn
phudng trinh thit ; vira nhin dege bdi o (1), k€ ti€p, 1y tong theo J, sau d6

wf
tich phén tifng phén theo bién thdi gian va sip x€p lai cdc 38 hang ta dude
(2.23)

X, 6y 2X, 0+ 4 O], |

+ 61KH|v,n

+ NS+ j N X (s)ds,
trong 4o
(2.24) X, ()=

i i i.? T I2
Vi <r};l +.u{t)|iymx (z)h )

i : '. V: (1,5)!i“d5,
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(2.25)
’ ) M, g M. V
NP1y = M, rz)f-----,-—f—-- Ji{{)--k(o; ds+ T‘f—_:u J“m!ga}
ﬁ I‘ (a 55 M’u 1] B %i-u L 7

RERVE j’|p“ (s dﬁ-i-?— ﬂ%'{ Y ¢

i' it s s o 6 |
NP {s)= (it 'K sy A (s )E e gt () 4 28 + 2,
{2.26) 4 ' ,{f"u\} T AT

L

. Ay C. . _
vdi ;’fﬁ—_-;—-{—'—;. Chi § ving HY(O,TY  CP(I0,TD), ta suy ra ¥ (2.14) va
A i "i' 2
(), (4,), (H,), rang
(2.27)

2, (0)+ 4y (G}{;!vﬁ,..r iinvm |

|+ 6K

l]' + N < }", ae., 1 €[0,T],

trong 46 A" 12 mét hiing 50 ¢hi Wy thude vio 7. Khi 46, ta suy ra il (2.22)-
(2.27), thng

(2.28) X (s J'EJ;“ ()X, ()ds.
]

Do b8 3¢ Gronwall, 1a thu dude tr (2.28) riing

- fe, “z -
(2.29) X, ()< MP expl [N (s)ds |< M, Vref0,T).
\o J
Mart khdc, ta suy ra tlr ('2.1'3}, (2 22) va {2.29), riug
(2.3 1| i . < M},,

rong A6 a7 18 mdt hing s8 ehi thy thude vao 7.
trong d - 1a mGthing chi iy thud 7

Butde 3. Qua gidi haa Tl (2.43), {2.22), (2.29) va (2.30), ta suy ra ring tn (3
mdl ddy con cta {(v,, R )} cling van k¥ bidu nhwia {(v ,R )}, suo cho

"

Vy, =V trorg I°(0, 10V, véu*,

‘V:.;i -7 VI tmng "Lx (0,}", V): }’é‘u *:
" ™ ‘J :,'J. ~ 2 o
(2.31) VY trong L*(0,T, 1), yéu™,

v (Ly—=v(l) trong HY(0,T),  yéu,

0, =0 irong H'{0,7), yéu.
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Do b8 d& compact ciia i.L.Lions{4: p57] ta suy ra W (2.31) ting, o0 @i mot
diy concha {v,} vAnky hi¢uld {v,}, saocho '

V, >V manh trong L0, Y,
v v manh trong I (0},
(2.32} SRR E= R USY manh trong H'(0,7),

v (1) > v (1LY mank trong C*{0, 17,

R, K manh trong C*10,T1.

’ ‘
(2.33) R () = K, (000 + 4 (0 (0~ gss(z —$)(L, $)edy ~ §(8) = R(E)

manh trong (0,71,

Do d6, ta suy ra tif (2.32)s vit (2.33), rdng

(2.34) Bty = K@),

Qua gidt han trong (2.5)+2.7) uhd vao (2.313-(2.34) ta suy 12 ting (v.R) thda
hai todn '

(), wh v, (0, w )+ Ol + (Kv{t) + A VO, W

(2.35) N |
={f{r),w),Ywe H',
(2.36) vily=v,, v {0)=v.
H
(2.37) R(ty = K (0r(L0) + A (2, (,0) = [K(E = sy, 9)ds B (1),
i3
Mit khéc, ta suy tif (2.35) vé céc gid thidt (H,)-(H,), tang
(2.38) yﬂ::—%;ﬂﬁ-%Kvg)+1ﬂﬁe)—}ﬁef?(&?gﬁ?y
"

Do a6 ve 17 (0, TV ~ H?) vi syt t0n tai duge ching minh xong.

Budc 4. Syt duy nhdt nghigm. Gid s (v, E) va (v, Ry) 13 hai nghiém y&u clia
bii todn (2.8) sao cho
J. v, e (0.5, V HY,

e [P0, HN, v e IP(0,T3LY),

v{l,)e H*(0,7), R, € HY6,T),i=12.

{2.39)

Khi d6 (v,R) v6i v=v,—v, Vi R =R, ~R, théa bai todn bi€n phan
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o= Nguyln Thi Théa Trice

) (), wh + (O (0w )+ REOwWDH+{Kv+ 4 v, w) =0, Ywe H',
{2.44)) '

trong 46
!

(2.41) RGY = K (00,0 + A, (' (4,0 — j;c{r — (L, 5)ds.
1]

Chon w=yv' lrong (2.40%, sau d6 tich phin theo ¢, ta duge

!

(242 S(e) < qu (535(s 3y,
i}
trong 46
i
P Ty YR . . R o 3
(2.43) SN = jl} O = ey O + KOV (Lo +2 [4 (' (5] ds,
4
va
s ?', | 7 bord oo sk oyl ol il 8??"“ g 2o
. ¢,48)=—"{ 1t (s)!ﬂ--imiis}i Y 2KIT + A4+ —— — jf‘c (H3dé,
(2.44) g Hy b o g

| g, € 10,7},
Do bd d& Gronwall, ta thu dude it (2.44) ving S =0 vi Binh 1y 1 duge ching
minh,
Chii thich 2. T dinh 1y 1 ta suy ra (4,Q), v0i u=v+gq, Q=R 1a nghiém yéu
cda bl wdn (1.1)-(1.5) thda

[ueCOOTHYNC TN OTHY,
(2.45) |y e I7(0,T,HY), n, e I°(0,T; 1),

] w1,y HHO,T), 0= H(0,1)

Khi 39, ta c¢ dinh I§ sau.
Binh 1§ 2. Cho T > 0. Gid su (H))-(H,) 14 ding. Khi do, 167 tgi duy ahdt méi
nghiém véu (u,0Q) cia bai iodn (2.8) théa (2.45).
3, KHAI'TRIEN TIREM CAN COA NGHIEM
Trong phan ndy, ta gid s rling (uy, u,, L0, & k. K,,1,,9) thda cdc gid

thi&l (H,)-{i1,). XL bai todn nhidu sau, trong d6 K,4 14 cdc tham 88 bé,

Lond
M



Tap chi KHOA HOU DHSP TF.HCM 56 4 ndm 2004

Kls Ko jAs A )

Au=u, -, = ~Ku—Au,+ f(x1), b<x< 1, 0<t <7,
(0.0 = 900,
3 Bu=—p(Ou, (1,0 =00
li 2{x,0) = 1g (x), 22, (0, 0) = 1 u,‘l
|
l Oty = K, (Hu(l, 0+ A £, (L) - gt~ jk{z‘ — sl 8)ds.

3

Goi (1t44,1200) 13 nghiCm y&u duy nhat cia bai todn (£,,) (nhu trong Dinh 1y 2)
(wdng dng vai (K, 4 ) =1{0,0). nghia 1a:

[ ditgy = Boo = S0, 0<x <1, 0 <T,

1 uy o0t = g{t), By, = Dooll),

1 X 0) =, (%), ua‘ﬂ(x,(}) =u,{x},

b

(Fy0) 000t = K, (Dhitg g 1.0+ 2 {0020y (1,0) — g1y~ [kt~ )y o (L4l

B 0]
| ug, € CO,H NACHO, T L N L0, H ),
\ ua‘-ﬂ el” ({}:T }Il ); lig,o e L” {057‘;‘&2)5

| #ooll) e HYO,TY, Q€ H'(O.T).

Ta xét day hitu han cic nghiém y&u (u,,.,0,,.) (y, 7,06 Z, 187+, % N,
x4c dinh bdi cdc bai fodn sau (nhut trong Dinh Iy 1)

Au =P . O<x<l, R R N
¥1.X2 Field -

w, 40,4 = 0, Bu, . = g, .
i, _(x,O} = uil‘h (x, =0,

¥iia

{
P 0, (=K@, LD+ A0, L0~ [kt =5, (L),

0

uJ’h?’z € Cﬂ (0 T’ “;f 1 ) . (’Ti (O: T: Lz ) M Lw {0,?, HZ}:
W eLPOTHY, u),, e PO

s

w,, )e HO01 @, € HY{0,D),

s i

trong do
Pou = fLT ﬂ ug{]a P{)gl :"—u’é,UJ
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P:'!u?’; = _u?’l"']-?’z _%;’!\h_‘ ? (‘V1 \ge 7‘ ? ? &2 V t yﬁ = lv
Got (1,03 = (i, ,,0, ;) 12 nghiém y&u duy ohdt cta bii tedn (P, Khi do,
(v,R), v&i

min] - ,r-= - . l ";V‘|2
veuo Z KA, R=Q- Z O, KA,

Y 05y, +7 A

théa bai todn

v Ky dv 4 Ey(K,A), G<x<1,0<t<T,
wW0,0 =0, Byv=R{1),

vix0)=v (20} =0,

(3.1) §RE = KO0+ A (1, 0,6~ [kt~ (L s)ds,
{

ve CO0, Ty ff‘f@ TN OT.VNHY,
v e L0, T Y, v e 00, T,
v, Ye HA0,T), ReH'Y0,T),

trong dS
(3.2) EJKA)== > (u, ., +u,, JK"A"

Fityp=i

P - ,{? iy
Khi d6 ta ¢6 bé dé sau

B 48 1. Gid sit (H,)—{H,) diing. Khi d6

A +1
= 2 z \E
(3.3) l& iorys S CN(JK E i,
P - I“ i } . ~ P AT LT W
trong do C, = Z H | +|] “, , “ﬁ“(w-w |l mgr hing s6 chi wiy
A=Al e
thuéc VGo cdc hdng 56

,(jfi,;vz}er, v by, = N+1

i

|«

Ching minh. Ching minh BE dé | ¢d thé im thdy trong [91.

"z”zll;"wrn ' ’I?I‘tJ (0.7%)

K&t qué sau ddy cho mot khai trién tiém cdn cla nghiém (u, Q) cla bai
t0dn (1.13-(1.5) d&n cdp N +1 theo (K, A ), vdi (K, 4 ) 4G nhd.
Dink 1§ 3. Gid st (H)-(H,) ding. Khi d6, vdi mdi (K,A)elR*v6i
IK|<K., 1A|sA., bai todn (P ¢6 duy nhét mdr nghiém yéu

(0, Q) = (g ,. 0y ) théa mét ddnh gid tigm cén dén cdp N +1 nhi sou
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1 !li
1”;” - 2L KA {s * ﬂa“ - 2w KT ME
PO 0y, rra N sy k Qs N s
(3'4) I L ; .
. , - . » o o
N .!”}:J .}~ Z ., LOKTA7 ill <0y b‘[}{? A } >
| Ospytrp N f2om
Vil
£ RN \ N - g !I - aR / F-2 52 M
(3.5 \(} Q,, KA <DylvK?+4
Uﬂy +¥a w\" k:,:z{u,.f,}

voi moi K,Ae IR, |K|< K., 1< A, cde ham (u,,,,,0, ) la cac nghiém y&u
duy nhdt ciia bai todn (B, ), (¥ vy ) €Ll y vy, SN, Dy la hang 56 chi iy
thudc vao T, N, g ies Ty K Aok, i Ky ova Dy 1a hdng 6 chi tiy thuge vao
TN, gy Agr Cios Koy A,

i, g, K4y

Chifng minb. Do Khudn khé cia tap chi ¢ gisi han nén ching W1 chi phdc
hoa nét chinh irong chifng minh, cOn chi {16t ching mmh Dinh 1y 3 c6 thé tm
thiy rong {91. Bang cach nhin ha v& ¢iha (3.1), vai v/, sau 46 tich phin, ta thu
dvde

_ \___5 Frn? (1 2o o Sy k2 SRV i N
gty = gK! {(sw{},s¥ds + j,u (3.?[§1’x(5};._ ds — Kl - 24 E;lv {s h ds
(36) ‘ t v ’ ¢
2 j» (4, rdr Jfk{_r ~sw(l,5)ds + 2 E{EN (K,A,9),v (spds,
1} i ]
trong do
(3.9 o(i) = uv’{r);f r Ol @l + KOy 0+ ? s’ (‘_1,5)‘;3{3&
g
Bat
(3.8)
. BTA, %
N (K, 4, s,r_-._qxf (s)\+ 1 (s‘mz( AT + 244+ 1) %~-——Jk (9)d0.
Hy g

Kbi 6, véi cich dinh gié wong W nhi & phén trén a suy ra df b d& i va
(3.6)-(3.8), riing

(3.9) o) < 20CHET+ A7) 4 [N(K A, 5)a(s)ds.
0
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Do bd dé Groawall, te thu duge 1 (3.9) riing

- ot ;T N,
(3.10) o6y < 27C2 K + 47 expl [N (KL A4, 5)ds ;
O ~

vii moi K2 e IR, X[ <K,,

Alsa.

TiY (3.10), ta suy ra cdc danh gid dém cén (3.4), (3.5) vi BPinh 1Y 3 duge ching
mainh.

TAILIEU THAM KHAG

[11 Nguyen Thue An, Nguyen Dinh Trieu (1991), Shock berween absolutely solid body and elasiic
bur with the elustic viscous frictional resistance of the side, | J. Moch, NCSR. Vicinam Tom
X (2, 7.

[21 Maitine Bergounious, Nguyen Thanh Long, Alain Pham Ngoc Dinh (2001), Mathematicn!

model for a shock problent involving a inear viscoelastic bar, Nonhnear Anal. 43, 547-561.

[31 Alain Pham Ngoc Dinh, Nguyen Thanh Long (YOR6). Linesr approximation and asymptotic
expansion asscociated to the nenlinear wave equation in one dimension, Demonsiratio Math,,
1%, 45-63.

141 1.L. Lions (1969), Quelgues méthodes de résolution des problemes anx Limires norlinéaires,
Dunod-Gauthier-Villar, Pars.

15] Nguyen Thanh Long, Alain Pham Ngoc Dink (1992), On the quasitinear wave 2LUMEION:
u, ~Au+ f(u,1,) =0 assecigted with ¢ mixed nonhomogeneous condition, Nonlinear Anal,
19, 613-623.

[6] Nguyen Thanh Long, Alain Pham Ngoo Dinb (1995), A semilinear wave equuation asscciated
with a linear differential equation with Cauchy data, Nonlinsar Anal,, 24, 1261-1279,

{71 Nguyen Thanh Leng, Tran Ngoc Diem (1997), On the aonlinedr Wave eqUUtion
i, —u, = fx, G, u,) associated with the homogeneous conditions, Nonlinear Anal,, 29,
1217-1230.

(8] M.L. Santos {2001), Asymptotic behavior of solutions fo wave egrations with 7 memory
condition at the boundary, Electronic JDE., Vol. 2001, No, 73, pp.1-11., ISSN: 1072-669L.
URL: http://cide math.swiedu or hitp:/eide.math unt.edu.

[9] Ngayen Thanh Long, Le Van Ut, Nguyen Thi Thao Truc (20043, On a shock problem involving
a linear viscoelastic bar, {Submitted to J. Moalinear Anaiysis).

39



Tap chi KHGA HOLC DHSP TP.HOM : B4 4 ndm 2604

Tém tat:

Va cham cha mat vit rdn vi mit thanh dhn hdi ohdi teyen tioh

Bai Bdo dé cdp dén bai todn gid iri bign-ban ddu cho phutong trinh séng phi Liyén
r
‘u sl A KuvAu, = f(x,6), 0<x<,0<r <t
ta{l, =gk

{13 ] i
P gl ¢ Ly =00,
l 1{x0) = u {x), 1, {6,805 = u, (%),

trong dé K, A o cdc hdng s6va g, 1y, [y g, p8 1 cdo him cho trude, dn haom u(x,1) vé gid

frj bién cinga bids QU théa phuong irinh tich phdn tuyén tinh
(2) Q{1 = K e, 3+ 4 ((Ou (L)~ gle) - ijr— shu(l, s)ds,

rong do g, k, K|, A, la cde ham cho trude. Bai bdo gom hai phan. Trong phan 't ching 161
- P - P - A . . . o P o & P n | -
chitng mink mét dink 1y 100 1ai todn cuc va duy nhil nghiém yéu (u,(3) cia bai todn (1H42),
Ching minh rhi vio phuong phdp xdp £ Galerkin k€t hop vai mot 58 ddnh gid tién nghigm, cdc [y
lugn vE su héi su yEu v tinh compact. Trong phan 2 ching 161 thu duge mi khai wién tiém cdn

etie nghidem (u, Q) via bai rodn ady dén cdp N +1 theo (K, A ), voi (K, 4 ) dil nkd,

Abstract:
The knack of a rigld body and a linear viscoelastic bar

The paper deals with the initial-boundary value problem for the linear wave equation
[ w, — (i, + Ku+ Ay, = flxn, D<x <0<
0 | =g
= e (L) =000,
[ {0y = 0 (1, w0, (5,0) = u, (),
where K, A are given constanis and y, 4, [, g, 1 arc given functions, the unknown function
1, ¢y and the unknown bouadary value Q(¢) satisfy the follewing linear infegral equation
! :
" SR TaATIrE A P { = ! o f
(2} Oy = K (L) + A (u, (L) - g(t) j;{.(t —syull, 83ds,
0
where g, &, K, A, arc given functions. The paper consists of two parts. In Part 1 we prove 4
theorziu of global existence and uniguencss of 2 weak solution {1, {J} of problem {1}- (2). The
proof is based on a Galerkin lype approximation associated Lo vavious enarpy estimates-type bounds,
weak-convergence and compaciness arguments, ¥ maliy, in Part 2 we obiain an asympiolic expansion
of the solutien {3, {J) of this problemup te order N +1 in (K, 4 ), lor (K, 4 ) sufficiently small.

40



