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;('A, A,J ~A ' 

TV CHAN CUA DAY CO HAl BQ TAT CHAN DQNG LVC 

' 0 ' NGUYEN VAN DINH 

v ~ ' 
D~T VAN DE 

Ho~t dQng ella b(> t!t chan dQng h,rc m~nh va ye'u d~t vao day chiu kich di}ng tv· chan ye'u 
dii. drrqc khao sat trong [1, 2]. Trong [3] xet bo tlt ch5n d{ing l'!c Ul'fllh bang plu.ro-ng ph;\p trung 
blnh khi d~ng dao d<}ng rifng du-qc bigu di~n nhCr ham lieu tvc khi vi tirng khUc. Phrrang phip 
va. ke't qui thu dU'qc c6 th~ mb r{mg cho tnrCrng hqp dfi.y c6 hai bl} d.t chin d<}ng h,rc. 

L Hij; PHUONG TRINH VI PHAN DAO DQNG 

xet diy m'em nhrr trong [3] nhU'Ilg c6 hai b<} t~t cha:n d9ng h!c (TnilCi, ).i) d~t t~i cic di~m Bi 
co hoanh de? b,. 

H~ phll"O'llg trinh vi pharr dao d9ng nho ella co h~ lit: 

Cac di~u ki~n bien 13.: 

Ill( l- a2ylll(o, t) - 131(' l- a2yl31(t, t) -y o, t - a ,., - y {., t - a ? - o 
x~ x~ 

Cic di~u ki~n lien hqp t~i nUt Bi g8m dieu ki%n lien tvc: 

yi'l(b;,t) = yli+l)(b;,t) = y(b,,t) 

va di~u ki~n din b~ng ella nUt t""i t\rng thOi. di€m: 

{11) 

(1.2) 

( 1.3) 

( 1.4) 

c(z· -y(b· t)) +"'·(z" _ ay(b,,t)) =k[ayl'l(b,,t) _ ayU+ll(b,,t)] 
t t t 1 "At t at ax ax . (L.5) 

trong dO;.= 1, 2; j = 1, 2, 3; b0 = 0, b3 = £; cic kY hi~u c6 Y ng;hia nhrr trong [3]. 
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2. PHUO"NG TRINH TAN SO VA DAO DQNG RIENG 

Cho e = 0 h~ (1.1}- (1.5} mota dao d(ing rieng cda h~. Theo phm:mg phap phan ly bie"n [5], 

y~n(x,t) = ylil(x}coswt, z6'1(t) = z1' 1 coswt (2.1} 

Trong dOw~ t'an sO rieng; ylil(x). ,iftl ~ cic h3.m va cic h~ng sO x<ic djnh d~ng dao d9ng rieng. 
V&i (2.1), h~ (1.1)- (1.5), khl e = 0, tr<l- thAnh: 

. c{'y(i) 
J.<Wzy(J) + k~ = 0, bj-1 :0; X :0; b; 

ziil(c,- m;w2
) = c,Y(b) 

ylll(o) = c{'y(ll(o) = ylsl(b} = cf'y(sl(£) =0 
dx2. dx2 

yl'i(bi} = yli+II(bi} = Y(b;} 

c,[ziil_ Y(bi)] = k[dY~~(bi}- dYI';~I(b;}) 

H? phrrong trinh (2.2} va cac di~u ki?n (2.4} se th6a man khi ch9n: 

y1 11 (x) = a sin vx, yiSI (x} = ;'I sin v(l- x}, v ooo wv;;}k, 
y1 2 1(x} = ')Sinv(x-b2 ) +6sinv(x-b1}+ 

(2.2} 

(2.3) 

(2.4} 

(2.5} 

(2.6) 

(2.7} 

Cic h~ thrrc (2'.3) va cac di~u ki~n (2.5},(2.6} cho h? phrrcmg trlnh b~c nhgt d~ng cgp d5i v&i 
a ~ z(ll ziZ) . , 1-'l , 

c1asinvb1 + (m1w 2 - c1)ZI 1) = 0 

<ztl sin v(l- bz) + (m2 w2 
- c2 )Zi 2 1 = 0 

asinvb1 - 1sinv(b1- bz} = 0 

i3 sin v(£- bz)- 5 sin v(bz- bi) = 0 

kav cos vb 1 c.. k[v'J cos v(b1 - b2 } + v) - c1Zi 11 + c1 a sin vb 1 = 0 

(2.8} 

k[v'l + vo cos v(b2 - bi)) + kv;'l cos v(l- b2}- c2 Zi 21 + c2 ;'1 sin v(£- b2 } = 0 

f)g h~ c6 nghi~m khOng t'am thu-Qng, d!nh th-ITc ella h~ phii tri~t tieu va cho phrrong trlnh 
t'an sO rieng: 

c1 sin lib! 0 m1w2 - c1 0 0 0 
0 Czsinv(l-l>z) 0 m2w2 - c2 0 0 

sin vb1 0 0 0 sinv(bz- h) 0 
0 sin v(l- bz)\ 0 0 0 sin v(b1 - bz) 

-01 sinvh 0 c1 0 kv cos v(b1 - hz} kv -kV'c·OS vbl 

0 -C'Jsinv(t-b2)1 0 Cz -kv -kv cos v(bz - bi) -kveosv(t-b2) 

=0 (2.9} 
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Phrrong trinh niy cho h~ vO h{ln t'a.n sO rieng Wn (n = 1, 2, ... ). Theo nhfrng phin tich trong 
[4], so v&i phm:mg trlnh t'in so rieng l%p nha phU'O'llg phap dm;rc xU. dl,lng trong [6], phu-cmg trlnh 
(2.9) c6 lXll di~m vl cho d'a.y dU cic t'a.n sO ri€ng k~ d. khi xfiy ra hi~n hr9'D-g trllng tins& (giira diy 
c6 bl} d.t chiln vi diy khOng c6 b{l t£t chS:n) -

Th:i d\1, tnrCmg h9'p t'rin sO ri€ng ella h~ trimg v&:i t'a.n sO ri€ng ella be? t~t chiln thiT ~hit 
w~ = ,/cdml xfiy ra khi: 

c2 sin v(l- b2) 
sin v(l- b2 ) 

sinvb1 = 0 

sin v(b 1 - b2) = 0 

-C2 sin v(l- b2] - kv cos v(l- b2) 

0 

sin v(b2- b,) = 0 
-kv cos v(b 2 - b.) 

(2.10) 

(2.11) 

(2.12) 

Di€:u ki~n (2.10) ch-frng tOw~ ding Ia tln sO ri€ng cda dot:n d3y OB1 ; trong dao d9ng ttrang 
tfng, do<J..n d5.y B1 A cling b9, tit chiln thU hai dli'ng im, do~n d5.y OBi t;lao d9ng ngrrgc ho~c thu~n 
pha v&:i bQ t~t ch.in t.h-6:- nh.it tlly theo w,. 13. t'an sO ri€ng b~c 1e hay ch~n ella do~n diy OBi. 

Dieu ki~n (2.11) xiy ra ne'u w* li tiin sO rifng cda do~n diy B1 B2. 
Di'eu ki~n (2.12) vie't drrqc drr&i d~ng: 

(2.13) 

Chu y d~n phucmg trlnh t"in so rieng (2.19) l~p trong [3], co th~ nh~n th~y (2.13) Ia phrrcmg 
trlnh t'5.n sO rieng ella do<_~.n diy B1 A v&i-b9 t~t chart d9ng 1\fc thli- hai: trong dao d9ng ri€ng tU'ang 
li-ng, do~n d3y OBi dli-ng im, b{> d.t chin th-6:- nhit dao d9ng dmg v&i do<_~.n d5.y B1A mang b{> 
t£t cMn thrr hai. Tm1 sow. c6 thg Ia bi)i trong nhieu tnrang h'!P. Thi du khi (2.10), (2.11) dong 
thCti thda min ho~c khi (2.13) c6 nghi~m b{li w.,_ va (2.11) thOa min v. v ... 

Di~u ki~u tn;rc gino gifi'n c6.c d~t.ng da.o d9ng rieng bi~u di~n b&oi h~ tht'rc: 

khi r f s 

khi r = s 
(2.14) 

ChU Y r~ng dOi v&i cic t'an sO b9i, phii clH?TI cic dc;tng dao d9ng rieng m<}t cich thich hqp d~ 
die dieu ki~n trl!c giao drrqc th6a min. 

" . 
3. TV CHAN DON TAN 

Trb l~i h~ kich di}ng (1.1)- (1.5), chung ta thanh l~p h~ phmmg trlnh trung blnh cho che eli) 
tl! chi!n dan tiin lin c~n tiin sO rieng k:Y hi~u w* - rna chllng ta gii thie't Ia don va kh&ng c6 c9ng 
hrrbng v&i cic t'in sO khic. 

Neu dirng 1?-i & xip xi th& nhit khOng hoin chinh, c6 thg d~t: 

ylil (x, t) = y11i1 (x)T1 (t), b;-l ~ x ~ b; 

zl'l(t) = z)'l T.(t) -eJ-, (z)'1- Y1(bi))l\(t) 
Ci 
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trong d6 TI(t) h3m thea thOO gian c'an xic dinhi dilu "." d~t tren cao lakY hi~u d~o ham theo thCri 
giail. 

Cic di"eu ki~11 bien {1.3) va dieu ki~n lien t~c t<;~.i c<ic nUt (1.4) drrqc thda m5.n cOn di"eu kien 
din b~ng t~i cic lllit {L5) dtrqc th6a min sai k€m O(e:2). . 

Thay (3.1), (3.2) viw (1.1), (1.2), chting ta dm;rc: 

d2yli) 
l'ylilf,- k--~-· -T = eRiil 

1 dx'2 1 (3.3) 
[i) •. ( (i) ) - [i) m, Z 1 T1 + c, Z 1 - Y1 (bi) T1 - <g 

trong d6 Ri- ham R( CJylil) sau khi thay ( CJylil) b&i bigu thrrc eli a n6 tinh theo (3.1); gl'l ham 
Cit Cit 

cO bi~u thU:-c 

(3.4) 

Tm:mg tffig nhin cic h~ thtl-c (3.3) v&i y(ildx rOi tich phin t.ir b:i-1 de'n b:f, c9ng chUng l;:i 

va c9ng veri h~ thlrc (3.4) sau khi tm.:rug trng nhiin c;ic h~ t.hli-c cu5i nay v&i z!; 1, clnl y dCn {2.2), 
(2.3) va (2.14) chung ta chrqc: 

trong d6 
2 

Riiiy
1
1ildx+ L gl'iz:'l 

i=l 

(3.5) 

(3.6) 

Vi~c chuy~n sang bie'n bien d9 va pha drrqc tien h~mh blnh thrrOng. H~ phrrcmg trlnh trung 
blnh Ia: 

trong d6 

ylil' dx 
1 , 

ylil' dx 
1 

(3.7) 

(3.8) 

D5i v&i tru·Ctng hqp t'ah sO b9i, nhfrng bien dOi drrqc thv-c hi~n nhrr trrrCtng hqp tU"aug ITug 
trong [3]. 

'"' A 

KET LU~N 

Nhfrng n<?i dung vira trlnh b?t.y cho thiy phrrcrng phip tign hinh trong [3] d~ khio sit tv- ch5n 
cUa dfiy c6 n19t bQ t£t ch5n d{!ng h,rc drrqc mb rQng d~ dang cho dSy c6 hai b9 tit chin d9ng 
h,rc v&i. nhii-:ng ke't qui tu-ang tl.,f. Tru-Crng hqp diy c6 nhieu b9 tXt chan d9ng h;rc , vi~c xtr dl).ng 
phu-vng phip tren khOng g~p kh6 khiln nao v& m~t nguyen tlc. 

Dia chl: Nh4n ngay 17/2/1990 
Vi~n Cu Vi~n KHVN 
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PE310ME 

ABTOKOJIEB.AHJ1Ji CTPYHbl C ,lUlYM.li ,lU1.HA.MWJECKMMH rACI1TEJUiMI1 

PaccMaTplma:Eibi aBTOKone5aHH.H CTPYJILI c .li.BYMR ,IJ.HHaMH4eCKllMH racH'reJI.S£MH. MeTO,IJ. H 

pe3yJihT3Thl IICITOJih30B3HHbie B ,li,B.HHOfi CTaTbe, HBJIXIOTC.H pacnnrpeHHeM MeTO)l.a H pe3yJII>TaTbi 
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THONG BAO SO 1 

A '- ;<" ~ r V 
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