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S\t t'ruyen sOng tren bien ph8ng phan chia hai mOi truOng c6 bie~n ·dq.ng ban (~all L,uau 
.. nbdt da iluQC xet trong [1, 2]. Bai nay xet S\f truy~n song L6-va tren m(;t t'\lo. Mili 

iruong duoc cau tt~o tit hai lo~i vi\t li~u dan hoi ly tuong v6i the bien deng tuy y. Tr,,ng 
thai bien d:;ng ban dau la thuan nhiit. U;;g dung ly thuyet tuyen tinh h6a cua A. H. fy3b [3],1 
ta-suy ra .. auoc phuong trinh ~ac dinh t6c dQ s6p.g va xap xf n6 trong tru0ng hQ? bu:6c 
s6ng nhO hon nhi~u so vOi bin kinh m~t trQ. Tinh to an C\l the cho tru0ng hop xdp xi 
tren vdi mQt viti d;;_t-ng cU.a the bi-en d?ng. Trong truOng hQp dan hOi tuyi!n tiah kh6n~ c6 
bien deng ban dau, k<'t qua nMn duoc tro v~ ket qua neu trong [4]• 

XEt m6i trubng vO h~n v6i 10 hOng hinh tr\1 him kinh R 0 , ben trong 16 h:Jng la 
. tr6ng rong. M~t bien r = Ro tv do dOi voi ling suat. l\16i truimg bao gom hai phib diu 
t~o tU hai lo~i v~t li~u khac nhau : phan 1 la mQt Ong tn,1 dai vO h0n biin kinh trong R0 , 

'chi~u day h
0

, phan 2 lit phan con lei cua moi truong. 
Ta pharr -bi~t ba tr~ng thai ella mOi truO ng: 
- Treng thai tv nhien: ung suat, bi~n dQ.ng bang kh6ng. 
- Tr;;J.ng th:H ban dau: mOi rruOng c6 bien d~ng bah dau thuan nhat, Ctlc l'.ryng 

t:og voi tr~ng thai nay ky hi~u bang chi' s6 « 0 ». 

V• d • b. CJlO *0 
1 1,1 • eil' e- i• aii , ..• 

- Tr~og thai da bi kich dong: cilc eM luqng ky hieu bang dau phay, vi dv: cr;'j, 

Sj CUL; ... 
T • " *' + " ' <0 L • ""'' ""to + GU a CO: Cfij = G"ij G'ij; Zij = vjj T Zij 1 l<Lj ·= (, i . U.i. 

cac d~d luyng cr~L. Eij~ CZli la nhlmg kich 0Qng d.ln ph&i xck _t}inh. Gla thH~t de :--::id1 ci¢ng 

Ht beta c6 the ap dvng ly thuyet tuyen ti.nh h6a cUa A.H.fys6. 
ChQn h~ tQa dQ Lagrang trong mOi phan trUng vdi h~ tQa ctQ tr 1

.;: trong Yr~n; tL l tV 

nhien (rrJ 1, ?ciJ• zd 1), j = i, 20 

G-i.a thU§t trsmg thai bii~n chng b'J.n. Cl:2.u Ht thuan nhat : 

czt (j} ""' (1\t(jl - 1) f{j], 

0{l~[jJ = 0. 

'Zli(il "" (A>Cjl - 1) Z(jJ> 

trong do AHil, ;,,(il Ia cac hang s6. 

cr~~(j} = cr;q;{jl = t:rl(jJ, 

cr~~.?ijJ = Cl3(jJ, 

chi s6 (j) irng v6i ph~n thtr j, j = 1, 2. 

(1.1) 
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Do dieu ki¢n H~n t1.,1c c·Ua tr~mg thai ban CHiu nen 

7~1dJ = hr2J = A1, 

cr 3 r1 1 vll u3rzJ phl! thu¢c Jan nhau. 
0"1 (1) = U1{2J = a 1.~ 

(1.2) 

f)ua vao ham th~ 'f(jh 'X(jJ, treng mOi- ph~n thay cho h~- phuong trlrih :x::ic dillb. _,. 

CZiftil taCO h~ phuang trinh d6i v6i 1/J(jJo X(il Vi\ cac aieu ki~n b.ien tuang ung"(6]. 
f)~ xi:t sv truy~D. s6ng « L6-vo » tren mijt tr~ phiin chia 2 ph~n cita m:Oi truOng ta 

ti~ kich ~¢ng cua chuyh djch du6i d<tng : 

Kbi do 'Ztrn co bil:u dien : 

_,. 
'ZttiJ = (O,'Zt~rn. o), · 
"21riJ = ~a,i 1 (rul> .zri" -r ). 

'llo1 =-~ tw 
f?rm 

(trulmg hqp nay 'Ztril khOng ph\! thu¢c X rna chi ph\! th~(ic <j; J. 
Theo (6J'PriJ xac ajnh til phuong trinh: 

trong a6 

i!-Izt2l r -O.rzi 

a 
--<j;,l) 

orr11 

(1.3) 

(1.4) 

(15) 

(1.6) 

(1.7) 

tr0ng do 0 0tjl = 1 + <r(A -2[Lj 1(jlo 

fLik(ii lit hang s6 ph\! thu¢c vilo v~t li~u va trang thai ban d~u trong phan thir j. (j = 1, 2), 

R = ~c-!R,. h = }.jth,. 

§ 2. PJ:HTO'f{G IPI'L"'P GIAI 

Dua viw h¢ t9a a¢ m6i ( r, rp, z) trong trang thai ba:J dh : 

r == AFOi = A1r(2J 

rp = 'J'(l) = 'i't2l 

Khi do phuang trinh (1.4) (fua ve : 
z = A3 o1 zo} = A3(2) zr2 J 

( 
1 a az a' .a! ) 

+ --;: +M-- -L -- <j; = 0, r &r »r" az2 aoo:' . 
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(2.1) 

(2.2) 
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M= ) Mn1 l\~ctJil.l :=o Mt - r E [R., R, + h,J 
I Me21 '·~!zJ/'At ""' Mz - r E (R, + h., =) 

!-'12!2) [- o.,,) &'4 + ~ &4 ) \ - . . 
Dr2 r or r= (R, + b,)+ 

Ta tim 11ghlfm (2.2) val· di~u ki~n (2.4) duai d~ng : 

! ft(r)eik.(z-CT) - r E [R,, R, + h,] 
4= . 

fz(r)e1k(z-c'C)- r E (R, + h,, oo) 

Th~ (2.5) vo.o (2.2) ta d~n ra phuong trlnh x:ic dinh £j(r), j = 1, 2. 

( ~_i_ + --;-- Mjk2 +Lik2C2)fi(r) = o, j = 1, 2. 
r dr dr 

Nghiem thea man di~u ki;n tat dan £2 (r) __,. 0 (r __, =) cua phuong trinh nay Ia: 

. fz(r) = ,\zK,(~zr), v• 
ft(r) = A1J,(~tr) + BtN,(~F), 

J,, M., K, lil de ham tr~, 

··- I )1- ~' > o A,, A~o Bt Ia de h~ng s6, l3i = "i IV l~i 2 1 , ~i = . ~# __. 
0 1 - t-"] -........ 

~i = k2(Mz- L2C 2
); N = k2(LtC 2 - Mt). 

D~ f,(r) th d~a thl ~i > 0. 
Th~ (2.6) vlo (2.4) ta c6 : 

Q.oll3qAt(J,(r,)- r~ Jt(r,)) + Bt (N,(r,)- -~. Nt(r,))]

- M!6.tJ t(r,) + BtNt(r,)]jr, = 0, 
~t[AtJt(tt) + BtNt(rl)] = A2~2K1(rz), 

(2.3) 

(2.4) 

(2.5) 

(2.6) 
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i" 1 "0Q,,J/~r [A1 (J,(rl)-
1 

}1(r!)) + Bi{!-i,(n) -- :c NJ(n)')_J-- fL1Ztll~j[A1}1(r1) 
r1 1 \ n 1 J 

+ ~!N!(r!)]/fl + 1"12t2J0ot2J~~ [ K,(rz) + ~2 K~(f2) l Az 

1. . 
+ [J.12t2}~\ ..::_ K1(r2)A2 = 0, 

rz 

Trang do r, = ~1Ro ; X1 '7 -~1(R, +hal ; rz "' ~2(R, + h.). 
)3 ih dlli M tren vl h~ .' · 

(2.7) 

[ 
1 + Q {1) ] [ ( ) .1 + Q~(ll .. ~. . J' ' " 

Oot!J},(ro) - ro 0 }1(r,) A1 + OoClJNo r, - r, . NJ(r,) Bt = "• (2 .B) 

[!-'12(1)0ottJ~l},(fl)- j}l(r!)] A1 + [[L12i1J0otl)~!N,(r1) -yNJ(n)]Bi = 0, 
trong d6 ~ ., 

1 +'Oatil · Ko(r,) 1 + Oot2l · ) r = f<lz(l] . . [3t ~ f-tl2(2J0ot2) -(-) -;" ~·12(2] -~2· (2.9 
r1 · K1 r2 ' r2 

Tit di~u ki¢n ten t~i nghi~m khilng tlm thctong ctia h~ (2.8) ta· dan Mn phuong trlnh x•k 
dinh t6 c de> s6ng Lo-vo : · • · 

1 + Ootll · ( ) 1 + OotlJ ( ) OotlJ} ,(r
0
)- }l(ro) OotllNo r, - . , .NJ r, 

r, ~ . 

Giathi~t bu(Jc song be hon nhl~u so vOi ·ban kinh 16 hOng. 
' Khi do q (i =·o. 1, 2) kha ian. . 

_ ( rm rc) 
Dung xap xi }n(z) .,. Y2frcz cos z --2 - 4· . 

_ I ' nn ,._ ) · 
Nn(z) ""' v'Zf1tz sin!

1 
z -· -2- 4 . 

Kn(z) = Vn/2z e-', 

the viw (2;10) ta suy ra : 

tg[•lJh, = f-tl2(2JQ0 (2)[32/["lZ(lJQo(i)~l
Xet cite i!ib ki¢n d~t len toe d¢ song Lo-nJ 

Tir dieu kien (3~ > 0 ta dan Mn : 

C2 < Mz/Lz 

D6i v6i. trubng hcyp xtip xi t16ng ngan t·~ (2.:L1) ta c6; 

~Jtg~!bo = f-tl2(2)Qo(2J ~2 > 0. 
fhi2clJ0otlJ 

Vi v~y Pt th\IC, hay W! > 0, tire C2 > Mt/L!. 

K~t hqp l~i ta c6 : 

= 0 (2.10) 

(2.11) 

(2,12) 

(2.13) 

Kb luau : T6c a¢ song La va tren m~t tn,1 phan chia hai phan etta· m6.i truong duqc xac 
i:linh tir phuong trinh (2.10) va thoa man dieu ki¢u (2.12) (ho~c tir phuang trinh (2.11) 

va dieu kien (2.13) <\6i v6i soa'g ng~n). 
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1.. Truong hQp ailn hoi tuyen tinh khong co ling suilt ban diiu: 

Til (2.11) 

A1 = 1; Aadl = A3[2J .= 1; 1!1 = cracu = (f3l2J :::::; 0; 

0af1) = Qo-(2l -= 1; 1-tlzO)-~;::::- p;[j)-, j ~ 1, 2; 

t"ciJ la h~ so !arne cita phan thU j. 
dan ra; 

N€u bieu dien ~; = kv; thi 

[1[! 1 ·~1 tg~th0 = 1'·2~2, 

(3 .1) co d•ng 

(3.1) 

(3.2) 

Phum1g trinh nay trimg vai phuong trinh xac dinh toe cl¢ song Lo-va ( trong truong 
hop phang) [4]. 

2. Tntong hop clan hoi phi tuyen v6i th@.bien dang 'Murnaghan. 

1 2 1 3 1 
(]) = - ).A 1 + 11Az +- aA, + bA1A2 + -cAs, 

2 3 . . . 3 

trong d6 'A, [1, a, b, c la cac hang s6 dan hoi, A1. A,, A3 1a ';:ac bat bi~n dai so cita ten 
xa bi~n dang Grin. · 

Neu d~t ).2 - 1 =I;, thi theo cac cong thuc trong (3] ta xic dinh· cluoc: . . . 

a1 = /1 (11 + .::.._ 11 ). + (). + b/1) (Z/1 +Is)+ a (Zit+ la) 2 + .!:._ (2/i + li). 
. 4 . 4 . 

crs = 13 (I" + : /3) ,+(A+ bls) (Zit+ 13) + a(Zii + !,)2 + ~ (2/j + lg). (3.3) 

Til day giai ra: /1 = gt (<>!, a-3, t., [1, a, b, c), 

/ 3 = gs (cr1, aa, 'A, p.,a, b, c). 

Doi v6i philn tbtr j taco: lilil = g;(cr1, v3rih )..,iJ, ... , Ceil), 

j=1,2 i=:l,3. 

TU tHeu ki~n l-ien t_\JC v~ dj.ch chuyen lt(lJ = !1r?.1 ta dan d~n; 

g1(<:r1, a3w~ Anll [..L(lJ, anh hoi, cu 1) = 
= gt (o-1, 0'3t2b A£2l' fJ·(2J• ar21, br2b C(;:,_1). 

Dang thUc nay cho rn6i lien h~ giCra 0'3:2} va. GJLi) 

Nhu v~y cho tru0c cr1, cr3(l) ta se xitc clj.nh duoc cr3_(z1, !Hil va do 06 

!LikfiJ theo cong thirc trong [3]: 

(3.4) 

Tbe d:c giit tri clia liCil• Gi[iJ, fJ"iklil v&o bieu thtic etta QorJb Mrjh LqJ ta x<ic diJ;lh 
duoc cac h~ so ci~a phuong trinh (2.11). Phuong trinh nay c6 chua s6s6ng k nen s6ng Lo-
vo trong tru(mg h<;rp tfl,l ciing la "s6ng tan sac . . 

D!a chi: 
Trifilng Dai h•c T6ng lt~p HN 

Nkan ngi<y 10/11{19!3'3 
(Xem tilp bia 3) 
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