
r"" chi c .. h9c t\lp XI, 1989 56 4 (trans 20- 26) 

PIUrO'NG PHAP SO GIAl BAI TOAN TRUYEN NHiiT -
CHAT TRONG MOI Tl.UJO'NG XOP CO BIEN DI DQNG 

DUONG NGQC HAl 

§ 1. MO DAU 

Nhi¢t- thlly dting h.rc h9c. qua trinh tuong t'ac ella s6ng di~n ttr cao U.li 
tSDTCT) ,:6i m6i truCmg xOp cll·ng (tb.3nh phan ~h6' nbilt) r"h\ra thinh phAn thfr hai 
c6 tb~ h<ila lOng 0 nhi~t dQ Tm va chuytn dQng Glu&i t.:lc difng· cUa cb&nh l~ch :lp suAt 
duqc xem xet trong ktu6n khO nhfr,,g phuang Ph<ip ella co h<pc m6i tnr&ng nhieu pha 
{1]; Btli toft.n ntty Hen qmm t6i v:'in de say k;-6, lam sg.ch rnOi tru&ng x6p, vin dt 
khai th!t.c, lim tang h~ sO ra via ella dau th6 c6 d9 nh6t cao [2- 4, 10]. :B6i v6i m6i 
tn.r&ng mQt th:inh phil~:, bilj toRn truyen ni::.i¢t- ch8.t c6 biCn di UQng nUy sinh trong 
c6ng nghi~p n3.u luy~n che bi~n qu~ng. lro,1g cOng ng£:..i¢p nu6i" cfi.y tinh th~ [6]. M(lt 
sO nghien cUu giJi tich btti to:.in tren c6 the tim thfiy trong [7-gj. 

§ 2. MO HiNH TO.AN HQC 

SU d1,1ng d.c tham sO vi bi~u s6 k~Ong tht'r nguyen: 

Pi T 
C{)i = -.- ' 6 = -- ' 

P10 Tm 

Pi Ui mP 00 U 0 FL\e) 
P =- , Ui = - , G1 = 

Po U 0 )qTm 

mP u FL (e~ pz- Plm. pc Ci 
G, = o " !. · ,y::: , t'f' = -- , Ci =-

AsTm (2.1) Plm P1oC 

M(8) = ~;(T) , 
~1m 

h? phtrO"ng trinh nbi~t- thUy d{>ng l1,1c bqc m6 Ui qua trinh nung n6ng v~t chat bbi 
ngu0n nhitt kh6i Q do tile dt,mg clia SDTCT trong lru6·ng 1HlfP ch.uy~n rlQng kh6ng 
!!lirng rnQt chieu (v = 01 1· 2 phil hqp tuO"rg Ung v6i tnx&ng hgp chuyen dQng d6i xfrng 
m~it, d6i X(rn.; tn,lC va d6i x6ng cfiu)) trong h? t~a G.Q Euler (X, 't') cO th~ vi6l 6lu6'i 
d~ng s2u [i] : 

- ~,_. ~-- ·r·- . l.' ,, 

~;.K X< X,.(T): 
c lra cU. a pUln ihfr ha.~, 

z'o 



a P 1 ~ ( q>1 • , a P ) mBp-= -- -X--
oT x• ax 11 ax, 

+mET 

1 » 
+Qt, =---

. . 1 uP 
u =----

1 M ax 

Qt = N ( ~~ )' ! cxp[ ~(X- X b)] -'- Hexp[- (Xm- X.)- (X~- X)]!; 

q>1 = 1 + B,(P - 1) - BT(8 - 8,) ; ~2 = 0, 

~~ = rntp1 + (1 - m ltp3C 0. 

(2.3) 

(2.4) 

12.5) 

- Trong mi~n m6i tnrCrng xOp ch\ra pln't d.n cUa lh<:\nh phan- thtr. h:o.i, 
x .. (•) < x < x,: 

1 a (X'~)+ Q,, 
ax 

(2.6) 
PesX" DX 

Q• = (1 - H)NL ( X.b )' exp[- (Xm- X)- L(X- Xm)), 
X , 

' 

q>2 = const, U 2 = 0, a; = 0, '!'• =mcpzCz + (1 - m)'J'JC, (2.7) 

- DiCu ki~n ban dan va dieu ki$n bien cho tru&c tren bien trong l.b, m~t 

chuy~n pha Xm va bii~n ngoili Xa (Xa c@ the tien r~ + =): 

T=O; 6=8a, p:.O 1, U;=O(i=,1, 2, 3) (:.8) 

X = Xb : 8 = 8b bay !! I = - qb (2·9) 
ax X=Xb 

'PI i)p I P=Pb hay---
M 8X X=Xb 

= G> (2.10) 

ap I 
X =x·8=1-

~ ID • ' I ax X =Xm(")-0 
(2.11) 

"' ~ = - _1_ ~I + _1_ ~I 
o!T G1 iJX X= X,"(")- 0 G8 ax X= Xm<•l + 0 

X = x, : p = p, 8 = e, hay _I!! I = q, 
. ax ,X= Xe 

(2.13) 

6 d~y: p, p, u, T tumJg Ung lit m$_t d\h ap suat, V~Ll1 JOe th:lm va llhi*t dQ ~ c u nhi~t 
dun~ riflng; I.J. Ia h~ s6 11h{Yt; k va m Ht h¢ sdi lhfim y;l 1-,~ s6 x6p; L(el H. d¢ dai d~c 
trtlng cho kb3 11a :g hap tb~t SDTCT cU:1 m6i tnlimg: H lh. h{~ s6 philn X:l SDTCT 
{0 ~ H'" 1) d~c I rung c~o kba nang phJ.n x~ s61 g di~n tLr b&i mi1t chuyen pta v-:1. 
dugc xac d!nh b3ng ti s0 gifra r.~ng h.rqrg sOng pLan XQ. Y<l s6ne: t·\i (H = 0 rhU hgp 
v&i truOng ho/p I.::htn~g c6 p!1iin X (I s:·:ng, J-I = 1- t· u(ng h(:rp ph:ln x:;~. !o:in b¢ s6ng 
l&i. D6i v&i rn6i' tnrfrng dOng nl·~al tuyen linh va dUug t.u&ng lrong truO·llg twp p;-..iiu 
x~ thil.ng ~uc,. H c6 Gl~ng [5] : 

(2-14) 



trong d6 B u h~ sO tbam di~n rn6i); F lil nhi~t ]uqng rie·ng h6a lOng; Bp va BT Ut 
h~ s@ nen va h¢ s6 nb nhi¢t kh.6ng tbiT nguy&n clra chit lOng.; <X li phlln th~ tich ella 
pha i; q v~ G Ht cldmg nhi~t vic dctmg kh6i khOng thU nguyen; sO Fekle Pe d~c trung 
cho .qua tr\nh truyCu nhi¢t; N 111 cu&ng rl¢ nguiDn nhi~t (cuOng d¢ may phat SDTCT) 
khOng thfr nguyen~ x 12. t(j)a 0¢ kh6ng gian; t lit tb.qi gian. Ct;c chi .s6 illu&i i = 1, 2, 3, 
hrang Ung cltlng d~ chi (ac tharn sO ella pha lOng •. pha rin .:;U·, tbhnh philn thU hai 
vO. c·Ua xuang x6p ct'rng (th<inh ph~n tb.U: nh1it). Chi s6 Cilu&i 0 di1ng d~ chi cac d~i 
!ugng a dieu ki~n ban d8.u. Cite chi' s0 <!luCti 1 va s dUng a:; chi cic tham s6 tuang U:ng 
cUa· bOn ho/p trong miCn m6i tru&ng x6p chUa pha lOng ella thii.nh ph~n thiT hai 
(Xb <X< Xm (-n) vfu. troilg miCn m6i ttu&ng x6p chUa pha d.n .ella thinh ph8.n thU 
hai (Xru(-t) .<.X<· Xe) ... Cach (lil.n d8t va nhlrng giJ . .i.1hicil cv. the hon ve phuung trinh 
va cac' d~i luqyng c6 the tim lhiy il"01lg l7]. 

H~ phrrang trl.nh (2.2)- (2.7) dong kin. Cung v&i c:lc <lieu ki~n (2.8)- (2.13) n6 
c6 the sU d\).ng de ngh·ien clru qua trJnh tuong tae gifra SDTCT v~t mOi trm'rng c6 xet 
d·en c:ic qui trinh nhi0L- thliy · dQng l~l'c hQc kCm theo, tror1g dO ctieu ki~n \2.11), (2.12) 
thu dl,Yo/C theo xap xi' t\ra tinh h/;Jc (x~p xl thim). B5y la m<)t hili toi:t.n phi tuyen m~nh· 
Nghifm cU:u giJ.i tich chl thu nh~n dtrQ'C nhCrng h~~t quJ. Uh slrc ri~ng bi¢t ho.~c cho 
p.hfrng tnr6'ng hqrp i&i hi;tn [7- g}. li6i v6i tnr&ng hqp tOng q_mit, nghi~m cUa b~ 
phuang ll'inh (2·2) - (2.13) eo the thu nh*u du<;rc b~ng phua11g phap s6 tren MTDT · 

§3. H:l): PHUO'NG TRINH SAl PHAN Him H4.N 

Trang phtin 1)ay ·h~ phuung trinh sa.i ph&n hfru hr;tn duqc viet cho tru6'ng ho/p 
chuy~n dQng rnQt chieu d6i xt'rng tr\].C (:v = 1). Tuy nhi~n c6 th~ m& r¢ng phuang 
ph:ip tdnh bily 0 Ct1y cho c<ic tJ·uirr-g hi)Yp v = 0 vii 2m~ kh6ng g~p kh6 kh3.n it~c. bi~t· 

B6i v&i chuy~n dQng d6; xlrng tn,lc, th6ng thu&ng kich th~&c gH~ng .nhO ·ha~ 
rfit nhieu Bin so v&i dQ dai d~c trung clia bai tiD:in: Xb <{:: 1, bOi v~y trong qua trinh 
tim kil:im phuang phip s6 giJ.i h3..i to:in nay, ngoai nhfing luu y th6ng ihuCrng khic, 
c~rr phoH lu:_u J t&i : 

1. B&i !ofm c6 bien di cl¢ng: Xrn = Xm(-r) . 

.Q. B~J.i to3.n c6 diem rl~c bi¢t! IZhi Xb _,. 0 nghi~m cUa. bB.i toan t&i h::_m - b:ii 
toin dt'rng (phuo·ng tdnh d~ug eliptic) tlen t&i v6 c."'!rc v&i ti~m c:jm ........ lnX-1• 

Be cO the tinh toan chlnh X{~c a vimg l&n c~n gieng, no-i bien s6 c6 gtadienl 
.16n, kb6:~g gian <·hi a lur':<i' du:~·c t:ich nt 111m hai mien: Trong· mHln 1, vUng Hln c~Ii 

gifng, kh6ng gian duo/C (( gian J) ra hllng phep bif-.in dOi logarit : 

z = const(lnX + corist) (3.1) 

vi\ trong h~ tQa dQ m&i Z eic bu&c lu&i kh6ng gian ctut9"c chia d.C'>u (nhu v$.y ti·ong h~ 
tQa d9 cU X cac bu&c chia lu&i kh6ng gian se kh6ng dCu), chllng O:Uo/C ghep n6i v&i 
mieh 2 rna a d6 c6 cac bu0c cbia luCri kh6ng gi~n a.eu dw~rc th~~·c hi~n tnrc tie"p trong 

. h~ t<pa d9 x. van de Iva chr;>n kich thu&c mien 1, miCn 2 cling nhu van d~ ghep n6i 
ChUng t.3.ng c3.c- phuo-ng lrinh sai ph:?tn 13. nhUng v:ln de bet sU·c tinh te troj1g phuang 
_ph3.p s6 vii se kt"'.6ng dC c4p V d~y. Trong khu6n kh0. b21i b3.o nfly, d1l t1 :inh du~JYC 
.nhfr11g phlrc tQp g~y tang -the tich b~l viet, chi de c~p t~p trung den phunng phap 
l~p kl§:t ht])"p Y0·i phtlang piY:ip n11t1n tU h6a de gifl.i bil..i to:in truyen nhi~t- cb5t ~.:.:.' 
bien di d¢ng. 

Th~m vao 0:0, ky thu~t xlr l}T di~rn nUt gi~ng a nhil'ng mlrc dQ kh3.c nh~>R dii 
dUo/C trinh bay nhit\n trong C:i.C l8.i li~u chuyf}n .. kbJ.o ve khai th:ic DU<frc ng!im, khai 
th:ic dilu mO v-v~·· 

B6i v&i m¢t each chia lu&i xac. dinh, nhfrng phuang tr.inh sai phfip hfru h,n 
cua. J?huang trinh (2.2), (2.3) c6 th~ viEt uhu' sav: 

~ . 



mBtn+1islS 1pjn+l(S+l) =~Ox (Xi0xpjn+HS+1J) + mB4n+t1Sl()18jn+1f8+1l {3.2) 
XI 

(,,c,)i•tliSI8,6i•+1iS+l) + (<p,U1)iH11Si~.Oi•+1(SHl = ~ S,(xi3x6i~+HS+1l).+ oi•·l~iil, 
Pe 1Xl . . 

. (~-~ 

1t dly: 
t,

1
Ajn+11S+1l = (Ain+lfS+1J _ A1n)/D:tn'l-1tSl, 

8l'Ajll+1(S+ll .....a (Ain+l,n+1(S+1) _ Aja+HS+l l)/fl.X, {i•4 

Qx(Bi3xAjn+l (S+lJ) = (Bi+l/2~xAin+1( s+l l _ Bi-1123xAj-1,n+l t~.h I l) /fix. 

C{ic phuanS trinh V:i h~ tl:\tc hhitc ilt.ro/C vi€t b.TO'ng t1,r v3. de trinh c0ng kl1:nh 
k-hOng ·viet ra Cr. day. Trang c<'.c phuong trinh (3.2)- (3.4) \'3. cic phuung trinh sa.i 
ph!tn se vith ra du&i dfty,. dtc chi s6 tr~n j, n Y~t s dUng cle chi tuang lrng 18. btf&c 
chia Ju0"i thea kb.t'mg gian, thea thCri gian vfi c;ac bu&c li;i.p. Phunng trioh x~,e djlilh 
vi tri m~l phan cLch phs duqyc viH nhu sau: 

- Trang "Phuang pbap « lim m~t phin each pha tdmg v&i di~m nti.t llr&i » d:;~'i 
luwng clin l~p l~i ct~ lim la bu6c ti1fd gian Ll:t"n+! din d~ m~t phau dch pha chuyeu 
tfr tliem mJ.t lu&i kh6ng gian J t6i tn'tng vilo ntH lu&i tifip theo (J + 1) ella mc)t mQ-ng 
cbia lu&i kh6ng gian x8.c d:!nh: 

A-<•+><•+11 = (qb + q, + t,.n+l)-1 [I'>X + A-<•+lpJ (K:+iO•l + qb + q, + Ll"H)J, (a.j) 

Kn+ l(s) = '!' -1(- :..2_ a,eJn +t(s+ll + _1_ a,eJ+t,n+t(s-i-1))• 
m 2 Gl G' 

eJn(s) = eJ+t,n+lCs) = 1 vai mQi s. 

Trang phuang phap" v&i d.c bu&c kh6ng gian phfl.n chi2 Jl.d~i hrgng c~n !~f~:

de·u~ Ja. chuy~n -v~ 6.x:+1 
ella m~t phlln dtch pha Xm trang khoiing lh&i gian x:.ic· djnb :[ 

tru:6c .6.T ; 
n+Hs+l' Xn+1(s+1l · n n lift ) 

AX IE" - X ; X = X \1' , 
m m rum m 

K = <p., - --
n+Hsl -1( 1 
m ""' Gt 

0 hn+1(s+tJ 
1- u + _1_ . eim+1(~+1)- 1 ) 

G, xiz n+Hsl • 
"' - Xm 

trong d6 h va jz H chi s6 Eac n1tt hr&i khOng gian Un c~n· ben trai va ben phli ciia 
f!;'ont ct,uy&n pha. 

H~ phucrng tdnh sai phon htru h<tn (3.2)- (3.6) ilrrgc giiii Mng phep lap kH hgp 
·vOi pbrung ph:3..P nL:in tlr h6a (khlr du6i). Can luu ··y rang d6i v6i bai to an cO niiy &inh 
va bien mat m(ll phiin cac m~t phan cf,ch pha, SV kct h,>p 2 pJnro-ng phip J~p (3.5) VI!. 
{3.6) tdnh bliy a tren Ht can lhiiSt, dac bi~t khi m~t ph:\n each pha xwlt hi~n hay 
biSn m!i.t 0 t;t}n ·bien. Phrung pbap «tim mat pb8.n ci,ch p::.a trUng: v&i d.em nUt ltt6i • 
th6ng lhutmg_c6 hi~u <qult dOi vtri nhfrng qd. trinl1 trong do chttyCq U¢ng cUa f--ran! 
Xm kh6ng C!Ini ch~m '<1 d6i hOi bu&c chi a lu6i kb61:g gian th61~g qua l&n, hOi vay str 
.f1;1ng n6 nhieu lt.:..i hfi.t 1 i~t;. (; d8.y phUO'llg plutp lli\y chi dtr{jl"C sU cJvng trong giai.dO~ll 
dau khi front- d u:y'@n ph a xuflt hi~n va tach khOi bi0n tro"IJg X.b chuy~n d<)ng va. 
phia Xe• Phttang phap « v«:D·i c:'.c bu6c kh<)ng·.gian pi.~n ·chia » tbtrc hi~n ·tren MTDT 
r&t c@ng kenh nt-:ung dim b·lo· d{) chinh xac cao nh1 dufifC· slr dvng d~ x::tc ·d!nh v(trt 
•"• m~t ch'Ui0-n pha Xm(~) I~i n~(hlS di~m Ihai €ian liep th<)O· Phlll'crng pl1ap lim """f 

l 
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:~ 

i 

I 
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I 

ph:in d.ch pha trUng \Ol nUt lu&i v& phuang phi!.p v&i hu&c khOng gian ph;in chia 
ap dt,mg cho blli loin mQt th<inh phlin,- trong tru0ng hgp phi !uyen yeu, bO qua chuyen 
d¢ng dp n& nhi~t ella pha lOng Uin diiu tien duqc ae c~p t6i troug [11, 12] va. dugc 
pbllt· trieu trong c:ic cOng b'6 tiCp theo dw. oleinhik, -Xamarxki, .Budak V·Y·•· B6i v&i 
n~ phuang trinh tva tuyen tinh da chlrng minh duqc tinh tOn t(li cluy nbilt nghi~m 
va djnh ly ve sv Mi tv cua phep Bip (3.5), (3.(i). Tuy v?Y• d6i v<iri h~ phuang trinh 
d~y du (2·2) - (2.10), nhi'rng van de tren cilng nhu vi~c su d~ng h~ s6 l~p t. chua ihrgc 
tie c~p tai· 

§4 .. K~T QUA _NGHI"j:;N CUU s6 

H~ phuang t,rinh (2·2) - (2.13) duqc gilti tr&n MTBT hB.ng phuong phap s6 trinh 
bfty tr{fn c() x-Lr lJr tinh mien d~c hi¢t Ct gan bien gi8ng. Kh6ng phUn tich toitn bQ dl.c 
khia t:;l.llh n-hfrng ket qua thu n!J.(•n duqc rna chi d~rng l<:ti khia qmh phuu11g ph:ip s6, 

ket qua nghien clru cho Lhily phuung ph6p trinh 
b~y 0 tren G6 the slr d1,1ng mQL c2.ch cO hi~u 
qua d6i v6i l&p cac bai toan iruyen nhi¢t-

!,I 

f 

Hinh 1 

! 2 J f § ,, 
~· 

Hinh 2n. 

1- A:::~! 
l_ .. = f 
J_ " = l 

"' 
.1 

'"' 

', 

chill trong m6i tru&n; dOng nhllt cling nhu 
- m61 tnr&ng x6p chlra th3.nh phiin v?,t chat 

thtr hai c6 bien di dQng· Tuy nhien d6i v&i 
mien khOng gian xac c1:jnh, s~r On dinh cling 
nhu tinh chinh xac ella nghi~rn phv thu¢c 
m~nh vil.o each chia luCri· Tren hinh 1 trinh 
b3y cac d:u:Crng cong gi:H tich -pro fin ~p suat 
P(X, -r = 0,24) tro:,g \mung hQp Bp = BT = 0; 

, Q1 = Qs = 0, fl.= con,ot (ituirng cong 1), Ut 
quii tinh s0 khi xU lj' thO hr&i kh6ng gian va 
di~m d~c bi~t giln giEing Xb (du&ng cong 2) v:l 
khi xU 1)~ t6t lu&i khOng gian_cii-ng nLu a::tm 
d~c bi~t, k€t qua h-Qi t~1 nhanh chinh xac, 
hilu nhu trUng v&i du&ng cong gi3i tich 1 sau 
4- 7 bu&c ·lap (dti&ng cong 3). So sanh v&i 
tnr&ng hqp du&ng cong 2, s6 bu&c chia lu&i 
kh6ng gian a:e thu nh~n drrqrc duC:rng cong 3 
Ung h~n gap 5. 

2,87$ 

·~ 

\7-~;---;-; ?p 
~ I .? J 'f ,f -'!';,:;)!, § ~i~}-c-,..' 6 .~-s ! 

Ket qu:i sG sir (h,n1g p1-ua;:g p:-drp Hm mi;it 
phln cQ.ch pha fnlng v6i ctiem nUt hr&i. . 

JYlnh 2b. 
Ket qua s6 s-Lr d\lil;f,· phuo·r-:g ph:lp v0·i 

c:ic buc)"c kh·) ;g gia-n ph!ln chi~ 
(X .•• , d h' 2) m U'o/C n ctn v&i 10 ~-

\ 



Tren hinh 2 Lrlnh btty ket qua nghien clrn sU d~ng h~ ~~ l~p--;A .. ·_··--tr_o~g_·n"hi:~-~-';,;~i,~-
~ hqp, vi~c sir cl~1ng h~ s6 l~p cho ~-ph~p·thUc dity nhanh qu_:.i trinhh¢i· .. .t\l,.cii'a'. · 
~p tny nhiGn kb6ng ph3.i_ v6i gia tri b:H k}r n'iw_ cUa--6. ci1ng v*x· Hoi· :v·&r:.-C'ft_c'·:_-"' 
'~p (3.5), (3.6) hi~u qua ella thu*t- toan cao vii. on dinh' .kh_i ,1 ,ct-.Qll trong '·Jrh?~llg ·_. 
ten 4. Trong ld10<lng n&y ket qua chinh xac c6··the thu nh~n duqc sau ·4 ·7 's ·_ 

·~· . 

/ 

EHi mb rQng v~t ba g. th1,rc nghi~m s5 kh~ng d!n.h khii_ nang ,..sir dl;i.ng__ pht:ang 
im m~lt phfrn c6.ch pha lrUng v&i di~,m ·nUt lu&i. vtl. phugng, .. jlf;,itp ·. v6L /c{t~·-.bu6C 
giun ph&n chi a kt;it htJYp v&i phuang. ph:.ip phfun tiT ·h6a d~ gi<H bai'.to:in .-truye_n 

- chfit cho m6i t-ruO·ng nhiCU -thinh .r)ban t1:ong tru&ng htJYp h~ Ph_uallg trinh .Phi 
m:}.nh v&i bU~n di dQng, c6 xet tiEin qua trinh chuy~n· :Pha vii .cil.e p:1Uc .t~:p 
- thUy dQng l~rc hcpc khitc kern theo. 4-ft-c dinh duqc mien sir tilt.mg ~fru_ hi~u'_..h~ 
• So v&i pi1UO'll6 ph:ip dan aeu m~t ph5n cltch pha (ptluang phap sir dQng (( nhi_~t 
i&ng suy r¢ng ") phm':mg ph:ip trinh bay cho phep x~c dlnh chirih_ xAc_ han ':vi ' 
6ng th&i gian ella m~t ph~m c:.lch pha. 

;" hpc - Vifn KHVN 
Nh4n ngay 11-4-1988 •. 
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SUMMARY 

A NUMERICAL METHOD OF SOLVING A HEAT- MASS 

TRANSFER PROBLEM IN POROUS MEDIA WITH 

MOVIt\G BOUNDARY 

In the framework of the methodS_,...of muHiphase media mechanics the therme -
it hydrodymamic process induce!i by. interaction between high-frequercy electromag
.ic field anril porous meillium (first component) containing the second complllnent, 
.ich can melt at the tempeJ·atu.re Tm nnd the fluid p:-;n,se of the latter can move 
;;: to pressure gradient, is considered. T-his problem is solved by the combi'na~ion of 
rative method with sweep J;flcthoul. The etfee:tiveness of iterative coefi:'ident is 
:IOJ.rminQ.d. 

IlbNG CHi Pll4M HUd:N IIA BAO V$ THANH CONG 

LU!N AN TIEN Sl CO". HQC 0 TRONG NU&C 

Ngay 14 thing 4 nam 1989 B¢ tru&ng BQ B~i ·hQc vi T1·ung hqlc chnyl:n nghi~p 
1 kj quyet dinh sO 42G/QBSD4 cOng nb~n h9c vj va c:lp biing Tien si khoa h9c Tooln 
y cho d@ng chi Phg.m Htly~n. 

Lu<?.-h :i:a cUa GiUo su Ti~n si Ph~m Huy~n d8. ae c~pi va. giiii quyet mQt s6 ~lin 
i lj lu~n va Ung (ilgng clia phuang phip Poangcare - Tretaep trong ca hQc giili tich~ 
t¢t trong c{lc linh VljfC phlic t~p va c6 y· nghia thCti sv ella cu h~c lj Lbuyet. 

C<lc kH qu:i thu nh~n duqc H. nhfrng mb r¢ng ding k~ cic_ ket llJ:Ui ctia d.c nha 
":J hQc· cO dien nhu Poangcare, Hamel, Tretaep V·V··· c6 tb~ ap d\tng cho ca. h~ ca 
Qc Pr616n6m va kh6ng h6l6n6m kb6ug clln. phan bi~t nhu trong cac phuang ph:;ip 
J di~n· 

Cling v&i c6ng tac nghien cUu khoa h~c, Giiw su Ti€n si Ph~m Huy~n da c6 
~ieu d6ng g6p h·ong vi¢c giiing cil~y', truyi3n bi ki€n th.Uc ca hQc· V6i cuang_vj li 
'&ng tbu kj HQi Ca hQc Vi~t Nam, Ghlo su da tham gia, tich Cl!!C vao cic ho~t dQng 
~p hqp, d¢ng.-vien d<)i ngii can b¢ nghien cUu, lrng d1,1ng v3 giiing d~y Ca b<tJc trong 
a nu&c. 

fl¢i d~ng bien t~p TQ-p chi Co h9c xin uhi~t li¢t cht1c mlkng Giao su Tien si Ph~m 
ltiy~n nb~n dip duqc c6ng nh~n h9c vi va cap b3.ng Tien· si To:ln Ly. Chlic Gi:lo su 
hu du:_f¥c ket qui m6'i trong cac m~t ho~t d(lng cUa minh. 

H(il BUNG Bli::N TAP TAP CHf. CO HOC 
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