
BAI TOAN CIWYEN DONG DUNG CUA 
CHAT LONG VI C[JC 

TA 1'\GQC CAU 

Trong h:H nay chting tOi chlrng minh r~mg t~ phuong trinh 1mb tii cbuy~n dc)ng 
.._ dirng cUa chat 10ng vi Cl!C luOn t@n i:_~.i ng'd~m suy rQng, va ci:.i ra Clitlu ki~n au de 
nghi~m d6 Ia duy nhat. 

§ l. Dh. T BAI TOAN 

Chny~n d¢ng dung c,ua ch&t long vi qrc trong truang nhi~t auqc m6 
phuong trlnh sau [1] : 

' ~ -- 1 - -
(fl. + k)LI.v - (vv)v - - gradP- £Illy + krol W + r,(x) = 0 

p 

~grad divW- crrotroi\V - JJ~\I)W + krot';- 2l W = o 

XLI.T --;; \7 T + Ux! = 0 

divv = 0 

ta Mi h$ 

(1-!] 

(1-2) 

(!-3) 

(1·4) 

Gi3 sfr m.ie.n cil"ira chAt lOng .0 18 dOnh h:rn h<;~-n v&i 
vi li~n tuc. Ta xet -bt..i lc:im v<b-i cit{: d!Z,u l~j('n !;i&n 

bi&n cU·n~ S h::1i l3n kh.ii. 

. . ' -, -·, v s = 0~ \V h = O, T 1s = Tc(x). (1-5) 

6 dfty-:;- v4n tilic chat I One, \V - vee lcr xo:1y vi m6. T- r h:~~ c~f;., p - m{lt 
d¢ ch{h lOng, Jp - m6 men qd.n tlr.h -vi rr:O, X - h~ sili tru}'C' n· r i• -¢ , iJ. - h~ s~ nh.& 
cz, t1 ·- h~ ~0 nhdrt vi m6, [3 - h~ tlci r~b kh6J t1ong qut lrinh dh:.[ iip! k - h~ng s6 

duang• 
Ta se chir.ng minh t!jnh J;(r tOn l0j n[h.-~lP ~uy rQng ella h~ p··uang tdnh 

(1•1)----;-. (1~4) v&i diEu ki~n bien (1~5) ·dt chi ra diCu ki¢n G:e nE,hi~m dO Ia cluy nhat.o 

§2· cAc KHONG GIAN HAM VA PHUO'NG 'I'RINH TOAN TU 

Ta xav dv·ng m¢t s6 kh6ng [i;z.n din lhiCt cho vi$c ng·hien ctru -~·¢ (1-J) ...,.__ (1-5). 

GQi 9(,1(0) li'l d6'ng ella !~p hQ'P de vee ta h:lm X6l~n6it ircrn lri~t tieu tr@n 
biii!n s theo chulln sinh ra tili- t_ich v6 hucixng: 

t 
(vi, v2!ge

1 
= J rot;;-1 • r•!;;::;dn (2•1) 

u 

1 . 



~2<.C2) la 
h....r&ng: 

dong cua t>ic ham tran. lri¢i tl~u tr~n lli&n s theo cl:>ugn oinb to t6 

(<pt, <pzl%z"" f '\791 • \i'<p2dO 

0 

(2·2) 

rhee> [2] ta xay dvng kt.)ng gian %,(!1) lit d6ng ctla c!c vee ta ham \ron 
e -a..:z. t. r~n S v&i chu3.n n h$.n duqc tU tich vO hu6ng~ 

<"Wt,vY2)~3 = J divWt.divWzd0+ Jrot"Wt.rotWadO (2.31 

62 n 
• ro:ng [2]. [8] chung minh r~ng cac kMng gian 'i:/'6r(0J, %z(Ol, %sl0J chlnh 

~ 0 1 0 

:: h6:ng gia n x6b6lep W1(Q), W ,(Q), Wi(0) va cac cbuh tucrng t!ng Ia luang 

(2·4) 

Q :~. ~ :::(;{2) lit d6ng eli a t\tp Iwp cac vee to bam !ron tri$t tieu !ron S, th,eo 

U a.. ~T~(Q) c @n 'dbfCD) 1!_ dOng cUa t~p ho/P cic vee ta hilm X6Mn6it, tron tri¢t 

L b i"'n theo cr,ui"in cua W~(Q) 

a. d"1l:'"a v~o t.icb Be - cB.c 

(2-5) 

d:.t> y L1c1. 1 (!1) Ia kh6ng gian rna pc ~n ti! ct\a n6 lit JQ>p d.c pMn tu tlir w;tn) 
Am suy r¢ng b~~c 1 ntu nh.iu l7] .. 

, c: phi'ln t u eva Rz(fl) c6 d<tng YJ = (v, ;;; u, pl 

'I 1'
2 

+ : l' ' '1) 
Lz 

6i cling tn G:.}nh n[l:ia h:.l 1..h6ng gian 

£ z(Q) = Lc(O) X L2<!2) X U(il) X L2(!1J 

L2\ m = Lz(Q) X Lc(!Jl X L/!2) X 161 

(2-6) 

(2-7) 

~-8) 

I_.-;:-( ) 1-J-cnr riRn c:2c "t:(c lrrlhr l'h:hpl:t·anrld·aticl::,L2(Q)kl-.6nggian 
_ .:i -.r.A. 1:"_ ~ l. t... o n.L J LB. 1 ie:h, J G i rLar~· tU· k;__ong trong L2 (Q). 

1~ • 

= ll- T oCx:) E vY 2 
2 ( S) hhi d6 !heo dfnh ly ve vet [4] ton t~i th;c trib 

r~<1C2) cua Tc(x) ,-to 0. Ni;il lMc theo gia thiet bienS hai l~n kha vi lien 
). ::r=I. i. Q..i day ci c h:im ({ c2t J) l;."(x, 3) hai l~n khcl vi lifn h,IC· b3ng 1 IQ.i c3.c 
s~ tit:ng 0 lQ-i dtc <L1'm each s m¢t khdrg Jon tan 0 val ~(x,OJ I< C• 

=>- = g c ho tat di cac l'i E (o, 8,] [5]. Ap dvng phep tM T(x) = u\x) + <p(xl 
C:x. ::> - <t:Cx, o)) vao li"' phuong lrinh f!-ll-+- (!-5) ta ilu<;rc: 

- 1 - - - --<1-L -+k)L)..v=--vp-{vvlv-g~uY+krotW+F,(x) <2-g)· 
p . 

- <Xgrc ddiv vV + o-JctrotW = ~J.<vviw + krotii- 2kW 

~x.a.u = vvu- v\7op + Fz(><J 

(2-Hi) 

<:A-t_i) 



v&i 

div v = 0 

~ 1· = o, w I· = o. u I·= o 
F 1(x) = f 1(x) - [~'+Y 

Fixl = f,(x) X6'f'(X) 

<:H:Z) 
(2•11) 

(2·14) 

(2 !5) 

H¢ phtrong trlnh (2·10) .;_ (2·12) tnDng kh3ng ginn l\:zCD) cO C:.C viCl nhu:- sau : 
(2·16) 

A1 .0 0 ..!.v -Bu kDlz -t,0DLJ 0 p 

kBzl -E'2z 0 o. 0 Az 0 0 
A= 3= 

0 0 -D3.:.> 0 0 0 A, 0 

0 0 0 0 0 0 0 0 

A1 ; = ~ <11- + k)L.\;: A2 W = - o:grailld~v \V + crro.trot \V, A3u = - X6.u; 

B11 ; = (;V) v, B1 z.W =rot W, B13u = u Y~ !3 21; =rot;: 
- -~ -- --

B2~W =J0(vV) W+2kW,B,3u= vVu+vV'f'; 

~ = (!'l(x), o, Fz(xJ, o) 

Ta g9i ptiln tlr "IJ E R 2(Q) 1a nghi;~m suy rQng ciJc h~ (1.1) + (1.5) nCu n6 thOa 
miin (2-16) v&i F1(xl E :L; til), F,(x) '0:: L2(Q) 

§ 3. llii')T SO Bb DE Bb '.fRQ' 

BO d~ I. Toiln ttl tuy~n tinh A tac dqnz till: R;,;eQ) vao Z!2(Q) gi&·i 1:Qi v_a th6a 

mdn b~t dhg thirc 
(3•1) 

(y day C1 Ht tJing sO duong, Irh6ng phq tl::uQc vao '1· 

ChUng minh. Dei thfi:y r!ing bO de nay duo/c suy ra tn_rc ii~p tlk bO d€ 1 trong 
[6] vit bO de snu: 

·- BO d~ 2. V&i m~i vCc ta hbm _-w E sit:(.Q) chu:ln 1Rv 11- va chui'in 

lJ cxgraddiv W - crrotrot W !l~:~ l:i tuang duang. 

(Ky hi~u II , 1/ o Ia chdu lrongL2 (Q) ho~c Lz(Q)). 

wl(u) 

ChU·ng minh: Ta chling min h khilng dtnh tren cho c:ic vee ta ham c6 gia 

compact sau dO chuyen qua gi&i h9-n se Chrqc kCt qua ch:;. mq>i W E 52~(!)) 
- - ' Ta c6 II <>graddiv W - arotrot W [ ~ = 

(cz - u) 



+ (o: ~ a) 

> C2 fl Otgarddiv W - aralral \i· lo 
Thea cac Hl qua c<> <h~n co; a Agm6n"rouglist·Nir,enberg [~] !a c6 tM chung minh 

rhg r(u w = (Wl' w,, W>) E \i ~IQ) c6 b"' ctmr~cl trang n lhi' I 

S 1
1 ;~z'-: 1 j' +I ;~zw 1 j' + lazw, ,z +I a~w1 jz+j •'w1 jz + / .azw!-/zl <>~Q< 

{ j ax z !lxZ ~x: J Ox1 fJx 2 -Ox1 8xs o-~z8x3 i 

·~ (3.j) 

v.;,; i "" 1, 2, 3 1 c, lo hang so ducmg. 

M~t kl:.ac thea biit d[ng thti:c Ladujenskaia [5] vi< ,Mt dbg !Me Phridrikct• co: 

J u2(x)d.0 < cons! J grad2ud0, 

g Q ' 

J grad2ud!l ;;;; canst S (.6u)2cl.O, V u 

(l 12 

do d6 f (u~ + grad2uld0 <;;; con,st f <Aul2d!'l (3.5) 

n n 
'flit d.c bdt ding I hire (3.4) va (3.5) suy ra ton t~i Mng so ohrqng C; sao cha 

vcbi mQi-W trail, c6 t_i~ CCiq:~c 'ilC.Db n lUl Udrg tbUc sau :uor. dUng 
- - - 2 II W II 2- <;;,c. !I rLgraoldivW- crrolrat W jj o (3.6) 

wi(0) 

Chuyh qua gi&i ))~n ta de o/C bat ilb g thuc (3.6) dun~ v<iri m~i WE ~ ~ (Q). 
t;i<u cty cuq, tat ililrg thu,c (3.;,) dirrg to kh!.ng dinh ciia bo cre. 

Bil a~ 3. }:{u Yj E R(Q) lit llchi¢m suy r<)ng cua h~. phuang trinh (1.1)-+ 
1.5)1hi 

(3.7) 

Trong d6 C5 Ia h~ng s6 dnong chlphv lht1¢c vito fl• k, "'• a, x, J0 , I'1(x), F2(x) 
va mien C, 

Chung minh: Tlit car )>huang ll"lnh (2.9), (2.10), <2.11) ta co: 

(f' +kliJ;j 1~1 <;;, g~IJnlloll;'llo + kllrot-;lloiJWIIo+fiF,IIofl ;IJo (3.8) 

~I) wt:~$ < k II toh-lioll wiJ.- 2k !IWil! (3-'.l) 



2 -
XII u1[~2 .;;; II y} IL, ·II u lr~2 II <p II L< + II Fzllo • II ul.l, 

(:1: ~min(~, a)) 

Tv blit ding tht'rc (3.9), (3.10), Mt cthg tht'ro HoC~der va djn'1 ly nMog x6Mlev 
ta any J'a ITa quy uGio tilr d!y v~ sau cac h~ s@ xu:l't hi~n do ap d~ng djnh ly nb.lmg 
1R11 ky bi~u Mng chfr C) 

!I ui!C'7J' < x-tc 111'11L • I!; lirv + x-'c II F; II o• 
U1J2 4 , VV1 

T.r (3 8), (3.JI), <:i.!2) nhan du:gc 

. (v- + : - C2g~X- 1 11q> Uu,) II; II~,< (C2g~X-l n Fz llo + c II F, II,) ' 

v&i Cv = [2(C II F,ll 0 + C2g~X-1 11 Fz II ol]/(f' + k) 

Til' (3.9) va djnh ly nht\ng ta nh~n drrgc 

II w II,., < kcX-'11; II~ 
vg3 · val 

v4ri Cw = [zc'k( II F• I!,+ cgpt.-1 11 F" !l,J]/ x:,k + k.l 

· Tlr b4t dhg lht'rc (B.J2) va (3.J4l to ,·6 

(9.11) 

(3.J~) 

(3.!4) 

(3.!5) 

(:'.Jj] 

II U llg~ < Cu {col7) 

' vhi Cu = I [2C '')(•! II 'I' II (II Ft II, + cgpX-l II Fz IL)]/ (;.t + kll + x- 1~ II F, II, (3·18) 
L, 

Cu6i cil ng ta c6 

11;11-, +IIWII-, +llull 1 <:;;c$ 
WzCn.J w2 cn1 w2 rnl 

(3.19) 

vi>! Cs = C. + Cw + Cu = 

~(! + kCX-I + cX-1 11 'I' IlL)( I!Ftilo + CgpX-1 11 F2 J[,)+cX-1 11 Fall •• v-+k • . 

Bb d~ 4. Toan tir 'lJ t:ic d~ng til' n2(Q) vito ii2(Q) Iii hoitn toon li~n llJC. 

Chung minh : Gilt sir dl'iy I 'IJ• I E li; h¢i IJJ y~u (h. l· yJ d~n pbiin tir 

'1)0 E i,<n). Ta dn ch\'rng minh dliy !·ll'l')n! h¢i t~ m:;mh den ']J11, E £2(Q) 

h. l• y 
Vi 'l)n = (;;,, W., Uno pn) '1o (-;0 , W0 , U00 pol trong R2(Q) 

nen 
h. t· y - ·- ? 

v 0 trong ~;en), 
-z 

trong 'i(;21Q) 

h. l· y 
va Ua 

-z 
U 0 trong Wz(!:l. 

khOng kho kMn ta c6 tM tinh du<jrc 

II 'lJ'IJn- 'li'1o llg
2

(Q) =II- <;nV'l;;, + <-;;,V.>;;, + krot<vi.- W0 )- g~(un- u
0
JYJI0 + 

+II hot(;;,- ;ol- [J0 (7oVlWn- 10 (;oV')W 0 + 2k(Wu- W0 l]llo + 

+II<;;.- ;;olV''I' 11 •. +II ;;.vu.- ;;.vu. llo· 



Qua m¢t s6 bi6n dOi ta·nh~n drrgc 

II '11·"·- 'i:l•k il£
2

<0.) <II {;;,'\7,-;:;,- (-;;ov;-;;o II, + k II rot(w. - Wolll, + 
+ g~ llun-uo :1, + k II rotl-;;n- -;,ljl, + Jeo II \;n'vr.v.- (-;;,v)'ii;, II o + 2k II Wn- w. II.+ 

+ Jl ;oY(Un- U0 i[lo +[I (-;;n- :;;ol'ii''P !lo +II \;n- ;.lvun llo (3.20) 

'I\r sf! Ein luqt ditnh gii .tUng~:) h~nJ cliu bi~u tht.'rc tren•- SU dl,lng b~t d~D.g thin~ 
H6nder va dinh iJ niUng ·la :::6: 

II i;.t;)-;;o- 0av>-;o llo,;;;; ll :;;. - -;;o II ·11-;n II t + !1~. llL . II:;;.- -;.llw 1 (
3•21 ) 

L4 w• 4 4 

ll<:;ovlWo --<-;oVlWa II,< !i;,;n _;a 11
1 

·IIWnll 1 + ll;oll .IIWn ~ Wo \1,"1 
.. 4 w"- , L4 "'" 

• . (3.22) 

II ;o ~(Uo - uo) I! o .< IJ ;;0 !IL
4 

•II Uo- U0 II Wl (3.2S) 

SO hcyng H rot(~o -· ; 0 ) 1\ 0 ta d:J.nh gUt nhu sau: 

II rot(;. - ; 0 ) 11,; = J rot rot(:;. - ;;0 )(:;. - ;;0 )d0 

0. 

< f J~(;:o- ;ol l·l:;o- ;o \drl <II~~;.- ;o)IJ •. 11;;,- ;.II. • 
n 

rna 

. 
Sir J1.lnb· t() c!e 2 ta dvqc 

II f'.(v,- ;ol I!, II;.- ;o llo < c II:;;.- ;o II,,,... .n-;:.- ;a 11 •• 
'·•\") 

- - - = 112 = ~ 

II rot(vn - v,\ llo,;;;; C II vn - v, IJWi •II Vn - V 0 llo• 

Cuilli cUsg·con l}fi s.ii h<}ng U rot(:Vn - ~..vo !lo~ oe th&y r~ng 

IJ rot(Wn- Wo li; < k11l Wn- W0 1! 2,,(,.. 
\, z ") 

IIWn- W0 ll~\i(D)<k2 ( J [div2(W. ·Wol+rot2(\\'n-W 0)]ct0) 

n 
< Jo(A2(W,- \v,), (Wn- W 0 )) 0 < k3!1 Az(Wn- W0 ) llo ·II W.- W0 llo 

(3·26) 

Ket hgp 
1
v&i bo de 2 '"dugc : II w. - w 0 II ~v~,;;;; k, II w n - Wo ilw:J• II w. - w, II o• 

(6 d~y k1, kzt k3, k4, k5 la_ c:ic hUng s§ d.1raug n&o d6) . 
Str d1;111g ti>~l~ ho8n to~n lien t~1c dla tofln tU nhl'mg kh6ng gian Wi(Q), W~(Q) vAo 
cac kh6!1g gian Lp ( 1 < p < U' vi d.c bot c1hg lhtrc (o:20)-+- (3.27) ta suy ra : 

BiCu nay cUlrng tO totm t-i'r 'J3 U ho8.n .toin lien t\lC· 



T!)eo M ffe 1 to:in tl'r eA: ii:,;(l)-.. i',(Q) co to]n t;'r n1•·go gicli n¢1 o4·<, vi 
v~y ta cO thE! viCt phuong tdnb ·.2.13) b @::,.nz hr>n: U.trrrnj nb.tr 3J'll: 

'1"' d)·17JTJ + d)-1~ (1.1) 

v.rri tol!n tl'r dl-1'73 : R2(Q)- R,(Q) H ho>n to an lie" \1,1c. - ,, 
Dinh If l; Vcri m~i fl(x) E r_,I_Q), r,(x) E L,COJ, T 0 (xl E W2 z (Sl t5n t~i !t 

nMt m¢t nghi~m suy r¢ng cua bid loin (J,J) + (!.5) 
Ch1rng minh.: B~ chting mi;:;h djni Jj nay !a sit d1)ng nguy~n ly Ure· 

Sauder [9] 
Xet phuong trlnh 11"" t.[A-17Jq + dl-1~]. v&i l. E [o, 1] 

Ta chtrng minh ·r§ng tat ca c:lc ngb.i~m cO th~ cO crh phtr::Yn:t trinh (4.1) deu gi&l n¢d 

-
theo chuh cua khOng gian Rz(Q) 

Ta dimh gia v€ pMi ctla phu<Jn~ trlnh (4.2) 

ll11 II iizcOJ < II eA-' He,-;2 [II (v'V);;IIo + k II rotw II, + gB llu llo + k llrotv II, + 
+ Jo II C-;;'VlW llo + 2k II W llo + 11-;;:'VU l!o + II V\l'P \lo + II'; jlo] (4.3) 

Sau m¢1 vid bion d·li taco; II '1 II- cr.)~ II A "1 11 (} - [II ;n . 11-;11 "'' + 
R 2 ::Ol; k2----,)oRz L 4 ~" 4 

+ lo 11-;IIL • IIWIIw' + cg~ II u llwt+ 3kc II W!/m,+ c il ;-,, • 111>Hw' +II~ II,] 
· lo 4 4 n 4 L4 4 

(4.4} 

Ap d\l!lg hilt d~n1 tMc do nMn tinh cho cic khOng gian w,;<n\ w:(O), L2(0) vit sir 
d~ng bilt ding thtic (3.19) !a co 

II 'llli;a(O) < II A-'lle 2~i2 • c! II ;-II~;. 11-;u~-~ + 1, 11 w11;~ . 11 w ~~~-"' + 

" 1-'t' + II u llw~ • II u 11 0 + II'? llw~ + II~ 11.1 (4.5) 

0 ll~y '< Iii h~ng s5 oh:rCYng thc'>a man 0 < '< < I· 

M¢1 lhn 'ntra sir dl)ng bat d~ng thtic (3.19) Ia chgc 
1: 

II TJII- (,...) <c( 11'1 II- + ll1> II 1 + II~ fl.) 
Rzo. . R2 W 4 

(4.6) 

B.H ding .thl.!c nAy cht'rn5 tO tinh gi6i n9i d~u cln Vd ~iii phtr·-~m1 tdnh (4.2J 
Nhtr v~y the0 nguy&n Jj Lere·Sau,ler phuanJ trlnh (4,1) c i it nhat t n;hi¢m· Djnh 
lj chtlng rninh xong 
B~y gier Ia tim dieu ki~n d~ JIYi giili phuang trinh (4.1) Ia duy nhiit. 
Gia sl'r 'Tit(-;;~,-;,, u, pt) va 'L(-;,, wz, u,. pz) Ia cac nghi~m cua plnwng trlnh (4.1)· ------Tn d~t TJ(v, w, u, p) = TJl- '12 
Vi ''1!. '12 Ill. ngh!~m ctla (4. t) nen ta ol~ dang n h~n dugc 

(4.7) 

-- I -----(!-' + k)~(vt- vz) =- -V'{pt- p2)- [(v,\llvt- (viv')v2] 
p 

- g~(u,- m)y + krot (w,- Wz) (4.8) 

-JXgraddiv (Wi- Wz) + cnotrot :w,- Wz) = - Jo[(-;, v)Wi - (~17)W 2] + 
+ krot(;;- -;;)- 2k(W1 - Wz) (4.9) 

-X~(ul-;- uz) =- (vl'VUI ---;zVuz)- (-;I - ;;;) V'P (4.10) 
' 

'I 



~ ~ ~ 

L~n hrqt nhon c8 he,;" v1' c•\a (4.~), (4.9), (4.10) vai v. W •. u va lay tich phln Von 

toan mi~n n tn (luge 

(f' + k) II ;II gel ~ -1 z-;,)-;, ';cl'1 ~ g;3 I -; 'r. ;dn + k I rot;. wo.a 

(4.11) 

."II divw II~+ c li rotvv II~=- J, J 
n 

(;v)Wz. WdCl + k J rot;. wdn- 2k J W1d0 

Q Q 

x 11-;;119t;, =- J ;vu,. ;;'itn- J ;"'"'. ;dn 
n n 

Qua m¢t v·id d::'tnh gi1 dan giiin ta nh_:in dttg c 

......... ') - ............ ') - -
(tl + k) II vII%,,;;;; II V2 11%, ' II vII S7G'l + g,3 II u 11%,' !I v t''il(;, + 

+ k II w llge
3 

• II-; 1'%1 

(4.12) 

(4•1'3) 

(4-14) 

XJiw 11%3 < Jo 11;11%,· IIWz 11%
3

· II w 11%
3 

+ k IJ;M%,. \IW 11 0 ..:_2k II wn; 
(4.15) 

(Cr d11-Y b hO GfUn d1c h~ sO xuat hi~n do ph ~p nhUng chlmg) 
B~t Cfi ·= min(!l + h, Sl;, X) sU: dl)ng Mt dbg thirc (3.19) 
Tir (4.14) + (4.16) ta nh~n nirqc; 

/"-. ') ~ 2 - ? ' - ?- g~ - -2 
'il( ilv i'91;, + II w !1%, + II u l'ge) < cs II v 11%, +-:;- II u II~,+ 

g9 /"..,. ';, k - 'J k ,-... '2 1 - 2 
+- llvi!£7e +-\IWiige +- llvl!% +-JoC5\Ivl.% + 

2 2 '2 _} 2 l 2 1 

1 - ~ k ...-.., 
1
° k ..........,_ '2 1 _....... 2 

+ '--- J,C5!1 w 11%3 +- II v Lge, +- II w II% + -csll v llg(;, + 
2 2 2 J 2 

1 .,-....') 1 ....-...') 1 -2 
+ 2 C5 II u 11%2 +-;-II'!' IlL,. II v 11%, + 2 II'!' IIL4. II u 11%. (<#.17) 

~hhg so Cs lil vo phai cU. h~t abg thirc (3.J9)) 

Tilt (4.17) ta nhcm duqc 

[ 
1 1, ~ 1 ~ ? 

Cfi --
2 

(3 + Jo)C5 + g~ + 2'k + ,II cp IIL.,)j\ II v li%i +II Wll%, + 
~ 2 

II u 11%, < o 

1 • 
Nhu Vi!J n<u 'il· du !&n d~ 'ii - --- ((3 + J,)C5 + g~ + 2k + II 'PIlL,) > 0 

2 

(4-11!) 

- ") /'-., '2 .......... ') -.. ,..... 
thi II v 11£;e, + /I W 11%, + ll u 11%2 = 0 ray tucrng ducmg v6i v = O, W = O, u = o. 



e·i~u nG.y chlrng tO v1 = vz., Vl1 = VV<. u1 = 112, va Pt, Pz chi sai khac nbau mQt 
Mng sti. 

Ta c6 dtnh lj nbu sau ; 

Dinh If 2. l\~u cite hf so ([L + k), "• a, X du llrn va c:ic h"m r,(x), fl(x) O:i; 

nhO sao cho < 

min((p. + k), "'• "• x) > :: [(3 ' Jo)C5 + ;;il + 2k + fl cp IIL4] (4. D) 

& dAy: ' -
F~(x) = f 1(x)- [p'PY, F2(x) = r,(x) + XD.cp{x) 

hi nghi~m suy r¢ng cua JJ3j tci>10 (;.I) -o- ( .5) Ia Juy nhl,t. 

NflhcN XET 

Mac d.ll di bai ve bat d~ng t -!_fr,-: (4.'9) dCu c.hUa cac: 1:---~ s& k, X nhun:J tn c6 
the d~ d:ing chi ru mien nu_frng ~ia 11! cUrt (L, l, a, a, X U't bat dfiDJ thuc (4.19' dt n 

Vi d\1 khi min (~J., et, ·a-, X) dU Jn1 dJT! k <lli n [u). 

T4c giii cf.3n t ·:lnh e3.m an. Tie~,_ 01 N51) Eny C~n Jh c)o ni:Ung. eLi -u;_r: qni 
b:.'l.u v:l th3o lu~n d.c het tifUi cUa bai uay. 

Dia chi : 
T~fliJng Dai hp< TJng hpp, Ha n<;i. 
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'SUMMAHY 
ON THE STEADY OF l·EoATEU 3!ICROPOLAR FLUID 

, In tj:d.s paper,tbe steady mntbn of heated mic-··op,Jhr fluid is,c0 ,sidereJ. Tb.; 
l~1e01"enl of tl"t_e e~isten.ce of s·oltit1o,I 'is proved a:ntl 'iJJ.e tontlHibhS of l.fs Uriitfj'l'tene.s~ 
are ihdibated. 


