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VE CHUYEW @(m DUNG CUA CHAT Lf)NG
~ pI BT N(WG TRONG TU TRUwG

TA NGOG CRU

Trong bai .nay Qhung tdi xét bai toan chuydn dong dirng cha chdt Idng din dign
bi d&t néng treng ifr truong, Ching minh dinh 1§ tda tyi nghidm cla béu todn v chi
ra didu ki¢n d8 nghigm do 1 duy nhat. .

§1. BAT BAI TOAN

Ta goi I4 midn giéi noi chéa diy chit 18ng nhoét, khong nén duge va din- dién.
H¢ phuong trinh poi tuyén md tad chuydu ddng dirng cdia chél 1ong trong tir trugng va
¢ ngudn niaiéi bép irong duge viét nhu sau [1] ' ‘
' ®

L _ o |
~yAy + (vV) v + - V(P +i§w—) - gBIT — (Hy)H = 11(x), (1.1

- AH + (VV)H - _(,HV) v = fa(z), (12)
~ AT 4+ vWT = £s(z)s (1.3)
aiv v = divH =0 (1-4)

Bidu kifn bién elia bai to4n cb dang
;: 0 trén 5, T = Tn;x} trén S, H = H;(x) trén S -(1_5)

¢ day v(x) - vAn tdc chil 1drg, H(x) ~ véc to cwong 40 tr tewdong x = (x4, X2, x3)
digni etz khorg giap ba chidu, T{x) — nhiet dé, P(x} = ap sudt, p — mat 46 chit 1bug.
C — van 182 anh sang, ¥, %, 0, B twong dng 12 hé s6 nhéb, he s§ dan nhidl, he 6 dan
dign va b¢ 56 D& ohib obe chit ldng, 8 — bits cfia Q.

Byi fwgng vV = C°/imo dwge goi ia hé s8 nhél tir
Ta gii thi6t ring bién S khi vi Lién tuc hai lan.

§3. CAC KHONG GIAN HAM €O BAN VA CAC B8O p¥ pay

Goi FEHQ) 14 bao déng chia che vée to hAm eblénsit tron trigt tisu trén bién §

hso chuln cda khang gian ‘Xoholev ‘Wz(ﬂ) Wz(Q) 13 bao déng cla che bam tron trigl

i



tieu trén bidn S theo chufin ciz khfmg gian WE(Q% V\fg {£3) 12 giao clia cic khong gias
'WE(QE i “M(ﬂ} - _

- o

WHO) = WE) N WHE)

3{0} 14 khéng giag ol 1op ham b Wz{Q} cd tsit od cle- dgo h:’!m suy Fong hﬁc n::’zt
tuung Gng nhw nheu Tal.

Pua vio tdng thing S;;(Q) %zkﬂ) & %Z(Q) @ Wz(Q) @ iz (Q) Che phan B

t%etia Su{(83) c6 dang : 7 = (v, Q s p. 7 _
_Ve%mLQE%ﬂDuEMQiPELWD

Lhuan trong Sz(ﬂ) dm;rc Xho dmh phm gsau :
z ]

K¢ hitu I .
' £5(Q) = 12(Q) D L(Q) © 12(Q) B La(Q) :

s ' .MmaHM@mm@mm@mk

& iy La{(Q) — khong gian vecto ham, Lo(f2) — khéng gian him, [0} — phan ti khéng
trong La(S2). Ngoai ra, twong ty [3] ta dwa vao cic khong gisn %6:1(02) va F62(Q).
FE1(L2) 12 bao dong tip hop cde vée to trom, ssiendit, “{riét tiéu trén bitn, theo chuln

”V“%IKQ) = if'GH’ 124Q ; 5.2 lr:} bae dfmg tip hop cde véclo ham tron trigi

-

tiéu trén bién, theo chule ][cpﬂzgéz{g) = j | 99 izdﬂ.

. Gid st T (x) & Wg(S), khi §6 thee dinh 17 v& vt (zem [4 }; t3n tai thic tridn
Ti(x) € W) clia To(x) vao . Mat khéc theo gia thigl 48i voi bien S, ton tai {xem [8])
day cie ham « cfit» §(x, 3) hai Ian khd vi lién tfye. -

Ham §(x, 8) bing 1'% Léc didm gin bitn S, bing khong tai cic didm cich bitn 8
méi khofng lén hon 8 va Uz, 3) | < C. Hing 36 € chung cho At ck cdc &
thude (0, 31] .

Theo [8] khéng mit tinh tdng quat ta co thi gid thigt He(x) = rot d(‘{)s &-day
als ) € WZ(Q” Gih st ll)(ﬂ 1a vecto ham bit ky ¢d tinh chat saw ¢

llJ{x) G W3(Q), div U(x) = 0 trong &, kb(x) =1 ox) irén §

Ap dung cdc phép thE Tlx) = Ulx) + T Lx 3) = U(x) + o(x) va ") -
= Q(x) + $(x) vao b phueng trink (1 1) — {1.5), khi d6 ta o% =hin duge hd phuong
trinh twong dwong. :

— — L — 2
—4npvAv + 471:9f_v\7’)v + 4ny (P + _LQ,%{J_Q_Q )
~gBuy ~ (QV)G ~ QW ~ (Iv)Q = Fi(x), | (2.1)
=AY # G+ T - (D = (V)Y = Byl (2.2)
CoAL + Yy + v = Fils) (2.3
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divy=dva =0
_f15=03fé!s=8,uis#9,
Fi(x) = fi(x) + gfey + ($v)¥,
Folx) = fa{x} + v'AY, ,
CFs{x) = fa(x) 4 'X.Aqi : e

D& théy cac phuong trinh (2.1) — (2.8) véi che d:Eu kign (2. 1) (2. 5) co il v
dong ma trdn trong khdng gian S2(<h) nhu' sau

Ag + B =E (39) o

& day ‘ o
-dmpvA 8 0 4xV [41:913 ~P+vit+e T —gBEY 0

0 VA 0 8 | P1 ) 6 ¢ |

A - £l B - l . — |
¢ 6 XA o | o 0 R(vV)p 0

| o

0 0. 0 6 I 0 9 0 6 4

_— - - e _ — 1 — e
= (vV)}vs PQ = (Q ViQ V1Q = -2—\7(Q + §)7,

62 = - [(GNF + Fpa piv = [GoIC + G - GV,
P;g = {(QV)v. R("W)en = vWu + v, ! |
hn= E;s és u, P3T, £ = (Fy, Fa.F3, 03T, Y= (0 1) =~ vécto don vi

Be &2 1. Véi moi veclo ham v{x), olx) € PR va ¥ >0 ledn ton tai
vecto ham § = ¢ V) thdéa man cae diu kién L{J(x) € WiQ). divd =0 troag Q. Yx) =
-—wﬁo {x) ican S

vi ) .
bl v Q< vV gga) - D0 g
lb( LIV Dgguay 12l gp )

& day blas b, ¢} = 5 (av)b . cald

Q
Bb d3 ndy dwgc chng minh twong ty bd g8 Il 1.8 trong [6]
BY 45 8. Todn (¥ tuyén tinh A tac dung tir S3(£2) vao ﬁz(Q-) 1 gidri ni va thda

mAn haL ding thie ¢ AN £50) > Cy BT 20 * & dayv C1 1 hdnff 56 duo*]g, khr’mg
phy thudc vao 7. Ching mmh bd d& suy ra tw {7]-

Ta goi veelo har 7} € Si{Q) 12 nghigm suy roug cia hé p wong winh: _(11
{1.5) uén né (héa miu phwong trinh {2.9) voi fi{x), f2(x), 132 thuge Lz(\ﬂ)

Bs 4z 5. N 4 ¥} thuge 534(9.) la nghigm say rdng cla hd (1 1) — (!.ﬁ‘
dAny thite san [ v W L) + Q e (Q) Hull (Q)S\: Cz (2.10) s& thda
la hing s8 dimng chi phu thude vao v, %, v, B g Fi(x), Fz(‘ﬂ F3(x) Yﬂ :



ﬁ'ﬁzmg mink. Whan bai v& cdz prong trinh {(2.4% ~ {z2. a4 treong u’ﬁg Bn luct vy
'V, Q,u va 14y tich phan iren toan midn & ta nbin dwoe @

iy | Vi\%x(g) 68 Cu, vey b*LQ Qv+ h(Qg tl), V) +

+ {f, Q, v} + (Fi{x) 7y L (Q),

e ligg gy = b(n & @) + (b v, Q) +

;il’ b(é: ‘;9 6) - {F 3(3) Q) L2
Xﬁ H%ZJQ)""“(VVC{%H; [zJﬁ‘ (]:'S(K) U}iz .

Cong chc v tuong ong cla che ding thtc trér, d& ¥ ring
BQ Qv = —bQ, v, Qs bFQv) =— bl ¥, Q)

ta thu dtrqc _
ampy | ﬂ[gg + Y W ol + Xlu! lgg = gﬁ(mw) 1t h(Q 5o -

wb{v,lll Q) - (VV?; U)L + (FI(X)W'}“LZ =+ (FZ(X) Q> L2 -+ (FJ(X), I.l/ Lz.

Pt w = minly, v, %) Cho thusin tiésn trong phﬁn tiép theo, mei hinﬂ 86 khﬁng phu

Uthu()c v26. v, 6, X ta s&¢ ky hidu biag chit C. Gik s LLI i3 vects ham duoc x4e dinh nhe
b3 42 L voi Y =M/N (N — la s6 ty nhién dd 16n ma ta st xéc dink sau)
5& dung bat ding thie Honder va kéi qui bd d2 I ta e A

2 2 2 -~ 1 . =

p(li vligg, + Hollge, + Bullgg,)<egbllully,- H v, * i

B s O . ‘

2o Wwllog - HQllgg, +lvily, - Hullge, -Hellp, + . )

+ H Flan ° H ;HLE + H Fz“LE i ﬂ Q”Lz + H FSHL,& . ” ul]Lz -

D2 § ring
Bullge, < C}t”llvlig@ H@HMJF cX-t{ Faifl; , <
< o] ﬂlggis IWHLé + 1l F3HL2)
vi qua met 58 bign 431, 15 nhan duoge 2
a1l Tligg, + 10lige, + Nalige) < s(gbox=*Uell, + ¢\ I+ llgg, +

2 4T, +scUely, Holgg, + 30 REy, +

el + GgBctt + 50 | Rl



Che N = 12 theo cdeh xhy dyng him a{x). ta 88 thE chon ¢ 42
C a3

! s s 19

max {g&c& el " % Hu} <P

khi dé ta ¢o

e

(1 Fligg, + Il Bligg, + Nuligg) < sw-cl A F4ll,
FUFalip, + (Bt OMRl) G
T d4y ta suy ra.bﬁt dfing thire (2-10) vei

Ca = acu™t (| Fillp, + [ Fally, + (gB%* + 0 Fallp,]

Bb 4 chéng minh xong.
‘ Bb -de 4. Tokn t B tic dung tir S2(R) vao £2(Q) 14 hoan tokn lien tue. -
© Ching mink. Gia s& diy {4a] bat ky thuge 5x(Q) va hdi tu yéu déa Mo € S2{Q)

R " . -, 23
Ta ein chitng td ring diy | BMa] hoi t¢ manh vei phin ti B7, trong £x(Q)

t h.t.y
Do nn(Vn, Qns usy Pn)—.——-—-.a»'ﬂo(\ro: Qos Uos P.) trong Sz nén un__._.._...,. do

trong Wa(Q), Vn.._..}..,_.}.;vo trong F63(Q), Q h -y -Q, trong 9’6 (Q) khéng khé khin.

ta ¢o the tinh duge i/
| B — Brafly, < 4119(}! va = vollp -1l anlw; Flivellp g« hvn = valigl) +
+ 1Qa = Qollp, « 1 Qullgs + HQally, . Qs - Qollgys + 1 Qo = Qolfp, - B ¥llgn +
& Ul Nan = Qeliygy + B lun — wlip, . vallp, + i va = vo IIL,, HQafgn +
el ol 10n = Qollys+flva = vollp Nyt Nl Uvn = wollygs +

+HQn = Qallp, - Fonllggy + WQHp, -l ve = vollgyy + lI va = vollp uauwi +
(2.12)

#lvallp, Hua = ue gy 4 Bva = vellp, - Heliyg

St dung tinh chﬂt hoan toan litn tye cha toan tk nhdng che khong gian T30, W)
véo che khong gian LyQ), Wi{E)) d2 ding thiy ring v6é pbii cia bt dfng thie (2.12)
din 1¢i 0 khi 1 didn 16 -+ . Do d6

lim i B~ B o0y = 0

T e GO

Bidu ndy chirng td tinh hoan tean litn tue oda todn i B. Bd d2 chirng minh song.

§3. BINH LY TON TAI VA BIEU KIfN DUY NEAT NGHIEM
A -~ DINH LY TON TA! NeMIEMm

Gid st & — véclo bt ky thuse £(Q), 7 = véc to bit k} thude Saf{fd) dé dang
thiy B7 + £ thuge khong gian Z3(2) Theo bd G2 1 phuong trinh (2.9) twoag dwong voi
n= Bn o faad



& aay -
Dy =2 = 4”18y & 42

Toan {& —A~*B hoan tedn lién tue trong Su(§H nén D ciing hodn todn lidn tue
teopy 520020 Hikn nhid. didin bl dong, bgt xJ clis pmw'ng trink {3.1) clng la aghism
suy roag cia ig (i 1) - (13}

Pé chirng minh 1dn tai nghigm suy réng oha ki La sfr dyug nguvén 13 Lére -
Sander ¢ Tu chttng minh riing 14y ¢ che nghitm cf (h% ¢o ela phuong irich dcfng o
0= AD%, A € [0, 1) (32) d.u thode hiah cdu ban kink cd dinh nic dd toon g Khéﬂg gian -
s82{ $2). . .

That vay t: dédnh gid v& phii eda phucmg irinh’

1 —A~ 1By + A=) <la- 1!!£ Sz{@_) (+ED ) vei 3=l B"!]”'_/jz.(fl) (3.2)

Sa Q)
D! thiy

1 amellr vy, + —1- 19@+ PRI, + eliully, + W3, + T @uibll,, +
+Iwall,, +IE + TGV, + G, + i@, + 1@vidl, +

+hEeli, + Grall +IGval, + IRl

T dinh ly Xobolev v& nhiing va cic bt ding thie Hounder ta suy ra

< g, Grelivllggy + HQHWI taliullyy + 29wy + A4l +
+ nqnh-mvuwp 21Qfl gy + 21 ¥liyy] + Cllullygs + I8H - vl +4|QHW1+
+Mllwsl + (IRl , + [Fallp, + dFsllp,.

Cé thd nhas thiy ring néu 7% = (v, Qs uy p) la nghigm ciia phucrng trjnh = AD7p
» € o 1] thi v, Q, u ciing thda man bt ding thire (2.10) tic la

' _ v le + B Q ”wl +fu ”WI & Cz - (3,4} ‘_\
an gw fa s dung cde bit ding thie da nhan tinh (7] 4p dung cho che khéng gmn . :
wi Wi LZ(Q) tinh nhing cis khdng gian w! (Q) vao L8} va bit ding thae (3.4) ta v
s& cd

e BT QIS T -, "

I CoCs [ amp ”Vl]wz ﬁv” HQJW% I!Q!Lz "HUI‘W .l u'*Lz + i

1"‘“ - ‘
2 liglhyy + bilyg ] + cacs (210N HQHT™ + vl - livli? ;™ +

219l 1+ cCas llall g tully ) + H\Mim- il v!%xivgwivﬂif +

+ aliQlings . ol "+ ¢l 1+ IR, + UIFalip, + fmslip,

e

& @2y €3 — h¢ & nhiug cha khong gian W) Vho L) va v ~ bing s6 + wong thda
gy &< T< 1. ’VIG' lin nira st dung nhuna ‘W‘; (60 vao Laf2) va bdi Jaﬂg th o (3.4}
din dén

/,' 'E' . . T ; .
1 Caf “v“Wf + ”Q“Wg +. IIUHWE + C5 (05 Cas Ca: 7, 9, b, Fiy F2, F3i (3.5}

Véi Cq Cp 1a nhe™8 hing s6 duong nao dé.

&



T (2.1}, (33) {85) sy ra {50y < 1M z + s 0<C7 <1, Didw nay

ehitng t6 il B gigi noi déu edia 10 gi¥l phuong trinh {3.2) Mhw vay te 8% ching minh
gwge dink [ sau:

 Pink Iy i: Néu f1{x), rz{x}, f3{x) thudc khéng gian L2 ’Q) Tolx) thube Wi 3(3)

va Ho(x)g rot a2 als) € HA(Q) 1111 phu-ong rieh (1.1) — (1 5) ¢o 1t nbt mét nghigm
suy rong.. ' :

B — DINH LY PUY NHAT NGHIEM

Gid sir phuong trinh (2. 9) e6 hai nghidm vy, Hi, Ti, P1) va ')]?(Vz, Hy, T2a pﬁ bt
o~

M, H, T, P) = vy — Mg Hidn uhién 7y va 1z thdéa min hé thire
- - - TR NY I
.- 4ﬂPVAvi= — 4Tp(ViV) v~ 4NY (Pi“+ %—%ﬂ—) -
- fTiy — (H:VH —~ (Hiv)P — (PW)H; + Fy,
- VAR = = (viV)H; — (9)0 + (I7)vs + (Hiv)w + Fz;
—XAT1 =— vivTi + vivqa + Fs.
Qua mét s6 bién 43i ta nhin duge

4wpv(?, v):;ig1 w — 4mp [ blv, vi, v) + blvz: v, v)] — ¢f (T:?, vy I;z !
~ [btH, Hiy v) + b(Ha, [ ] = b(H, §, v) - b(al».ﬁ_ %)
v (H. m% = — [b{vy, H, H) = b(y, Hz H)]= b(v, 4, H) +
+ b(Y, v H) & b{Ht, v, H) + b{H, v, B,
UT> Tgg, =~ {(vWTs, T, = VT, Thp, o+ {vve Dy
Vv, H € P, VT € Fbo.
Ta thayv:a;. H -ﬁﬁ, T f':/'f suy ra
o~ 2 ey ~ . . —~ s . .
dmpv]bv g, + Yiikllgg, + Xl Tligg, = —4mpblvaviv) ~ gfXT )y, —
- b{%\! His “r) '"14 h(‘ji?z! ﬁt:«:) - b{ﬁ: Lpi ;\) - h{vs HZB H) - b{V, ‘!"9 H) + '
+ b(g % H) + Bt H + B(H v2, B) = (r VT Ty, + &V & T
Ta gid thist ring chulin cﬁar,lqp—(x) trong L4{{2) 4i nhd 43:
[biv, & 7} < “T ollgg, » BN g, s bl v ) < '“; Wlige - H g,

vv,H € 96



v ham olx) ihéz min
B tly, <wmia |2 ‘
S win , T, -
PHLe =T e gpe?
Véi nbhitng gih thié nay, lam twong t§ nhu chimg minh b8 42 3 {a c6

s, + 1 Rl + 1) < Time 1l gy + 211 8 gy, +2+ 2l g +

1l vall g, + I Teligy, + Mol + o8l - (0V1Gg, + W H G, + 1T, )
S$& dung bal ding thie (2.11) ta nhin &uqé:
WV g, + 1 G, + 1 THGg) < lme + 0)ip LRl o, + I, #

bRl ) X [T U, + Rl g + TN ) +

+ (-gp + §-+1!¢1EL4) (v i, + 1y, +1T15,)
Gis sk ¢ 4% lom @2 - |

_f;:.ﬁ g —lolip,— (e + el i, + [ Fall, + (efXF+ DI T Lz} >e
Ehi d6 ta suy ra [} ?"-2951 + 8 2931 + Tl %%15= Gn‘ Pidu nay ehl’rég 6 v=10,

~

" ‘ | | ‘
H=0 T =20 do 46 vy = vz, Hy = Hy, Ti = T2, Néu Vg = Vz, Hi= 2 Ty == Ty thi
hidn phién Grad Py = Grad Pz hay Pt va Pj sai kbéc nhau mot hing s6.

Nbhr viy ta an chitng minh dirge dinh 1F sau

Pinh Iy 2. Gii sk chulln clia -L];(x) va o{x) trong L1 (Q) va La(©) 20 nhd sao cho

Ibv, &, 1) § < -1%— T lhge, W lge s bM< f;-n?%-; o, - 1 H | g, s;;
V;, E & %l - ‘

gl < o pE ; B
i < min (__,, . | .
_ Tl ™= aCc  4gfC?
va 1 d& 16m 48 :

. 3 w11 i1 ] H H . - M
> = {gf +Holl , + (tmp + 6)60 Tef il me L, I Fail LQ-&-@_’.{:;BX I

g
bey
L
=
ra
[a—
et

Khi @6 ton tgi va duy nhit nghiém suy rong eda bai todn {1.1) — (i,,ﬁ.} _ ‘

EET LUAN

Troxlg béi nay:; st dung pguyén 1¥ Lére — Sander {a da ching minh dwge su tdn
tai nghigm h¢ phwong trinh phi tuyén md 14 choydn dong ding cfa kit 130y ohét, ddn
dign bi d6t néng trong uk trudng. Bdog thoi obi ra ring, véi mél 56 chdt léng va didu

&



kién bién dic bitt, nghiém dé la duy ghdt. Phuong phip nav hoan toan eé thd ép dung
cho bai toan vé shuydn déng dirng cfia chdt léng vi cuc.

Téc gid chan théanh cam on tién si Ng6 Huy Cin d& thigt idp bdi tohn va _h_\_:r.'mg

Jdfin hodn thanh bai bao niy.

Bia chi ¢ ) -~ Nhin-ngay 3[10]1987 .

Truing Dai hoe Tdng hpp Hi Noi
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SUMMARY
ON THE MOTION OF HEATED FLUID IN A MAGNETIC FIELD |

In these papers the steady motion of heated conducted fluid in a magnetic field is

considered. The theorem of the existence of solution is proved and the conditions of
solutinn uniquenesg are imdicaled.




