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DAO PONG NGAU NHIEN CUA HE CO HOC €O CHUA
- BO LOC TUYEN TINH CO 8O PAC TRUNG THUC AM

 NGUYEN BUL\G ANH

§ MG PAU

ern nay trong viéc khéo sat dao déng aglu nhxen phwong phip phuong trmh FPK két hap
v4i phuong phdp trung biah héa cho cac két qui kbi tot. Tuy nhién phuong phip nay
goi hoi kich dong ngau nhién phéi la «da tring» vi nhu vay dat ra vin d& cin thié:
md rong phucmg phap ndy cho céc kich® d6ng ngau chién dang khde. Trudc hét ta xét
mét lap cdc qua trinh ngdu nhién dung chuén co mit 46 phd phin sd hid tf. Nhu 43 bide
cdc qud trinh nay co the coi la két qud clia «On tréng» qua mdt bo loc tuyén tinh, Trong
vin d& ndy céc phtmng trmh i phan bic cao [1] <6 nhitng dng dung tdt.

§ 1. PHUONG PHAP NGHIEN CUU

et bé ca hod mc‘)t”béc" tu do ¢& fnhucfng" trinh chuyéan dfmg,.

X+ X = ef (X, X, at) +. Ve agt) (1.1)
trong 46 q{t) — kich dong nglu nhién ducc xdc dinh béi phuong trinh '
o a—1 .
dng(t) ; : .
Ln q(t) = ——1 + . 1) = b E(t), 1.2
90 =~ ) A =bE0 e
s=0 ' '

a, by a, = const, £(t) — « On tring» c6 cudng 46 don vi. Ta sé gid thidt ring bo 10: (1 2)
co cde 88 dic trung thyc dm, tie 13 cée nghmm cla phusng trinh dac tmng ?\

() = 4 Z 22 = 0 T 13)

i2 céc s thuc Am khéc phau. Teai g{t) khéi ké phwong trinh (1.1), (1.2) ta co

Lo (X 4+ @2X) = eLaf(X, X, wt) + Veabi(r) - (1.4)
Phucng trinh dze trung cua hé tupén tink twong Gng s& la - _
(02 4 @) (0 = 0. (1.5)
Tu 40 nghiém tdng quat cla phwong trinh suy bin s& la :
n o Lo
X0 = ¥ Cie™ " 4 Acos 4, = at + B, )
' =l ‘




Ty thay bifo trong phuong irigh {1.4Y
s i
k)
dex K ¢ kit Ji
e e Ko 3 Gy {t) R e 4 AL cos 1.7
ek Lo g ()
fe=1

vii A(t), Cift), 8(t) — qué rrinh khuéch tdn mic-cdp thda min hg phuong tlah sau

e L S :
d{:l:) =eay{t, C, A, B) + 1/5 Bi(t, C A BE(Q)
; . o
A . - S ‘
df:t) = 8n 4] (ts C, A0+ _1/;: Buer (1, G, A, 0) £(t)
46 - . ) i)
—%Z‘ =3 SO{rn.+2(t5 Cﬂ A’J a) + vs'ﬁmz‘it' C" A’ 6) E(t) (1‘8) |

Vi phan cic ddng thire {1.7) co st dung cong thic Itd ta nhin duge hé phrong trinh sau
I3 o r o P’ ¢ o) .
déi voi cac 8n 6 af, Pi, %arl, Pagls Bneas Gnes o ,

) k .7\.{?:, ) ok : aF : ak
C Afe B+ P cosy . Byl + A Py (~— sind) Barp = 8241 2b, (1.9)
i=1 o
n x . .
Wk At @ ak o o
z Are o+ - ::osﬂJ @il + A pory (~ sin VW) agsg =
i=1 o ‘ '
8 4 ok 1 a* ,
et v comemnnn (3] — e A e [ ! 2
a ( otk CQSL}J) PartBasa ) A otk ¢ éos #) Bavr +
B < :
. 6n+]. {Lnf (X, X,@t) ]‘19 ‘ . (]'10)
(0, kebrn+1 _—
gk | = j r , kega+1,
R FU S

. . . (k\) 31t dk
[Laf (X, X w0t = Laf (5, %, 00) | X = 57 o RO BN ()=t cos .
. - dt
o 1=1 ' _
T (1.9, (140} ta thiy cac hé phuong teigh pdy sé xac dinh duy abdt cdc dn ay, By
%nil, ®org, Pney, Bniz, vt dinh thic cha ching 1z dinh thic Vronski cha phaong trish
. Hit Aal R . . N .
suy bifn tuyén tink W {e“ e 0 cos¥, — Asing) va ludn ludn khac khorg. Sau khi
zéc dink cic in trong phucng trink (1.8} ta thay bifo : '
D) = Cett {1113

ve dua hE {1.8) v& dang chudn

a0, S Y
B T S (1 0"
dt -
da — g, do .
: = Eda+l T YE Eixl-ijl :“:‘{t)a -—&-; = &6y g -+ \!8 anz E(t) (1‘12)
t . ' .

Trong hé (1.12) cac bign D; — la cic bi¢n nhanh. Theo dinh 1§ v& sy phu thude Iidn tue
clia nghitm cha phuong trink vi phin nglu nhita vio tham 5, véi t 4 lon ta s& xép ¥y
D ¢ 0, T &6 thay cho h& {1.12) ta xét h¢

1A R
S = san,: A+ Ve Buat B(E),

de
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S = s+ Ve Buse 3(), Di= 0. ©(L13)
; :
D& vai he phuong trinh {1.13) ta cé the fap phuong- trinh trung binh béa FPK sau
. . 3 1 a2 a2 ) 8% :
KW+ — (KW = KWy + e (K12W) 4 e (K W) (114)
x (00 g = g (W g € o |

trong 8o . :
Ki{A, 0} = M(aas1), Ko{A, 6) = M(unyi2)
t t .

.K“(A, By = M (ﬁﬁ-l)y Kiz = M{Bas1 ﬁ#ﬂ): Kga (A, 0) = M(@%ﬂ-é)-' (L.15)
t : t . t .

B& vel hé 6toémdn phucng trinh FPK (1.14) cho nghiém d-{mg sau -

A ' o
W) = e f -2 [ B g  (uis)
Kii(A) o Kn(a) - - . N
Ham mat 46 x4c sudt pay sé& dat cuc trf & cac didm IW/3A = 0O _ (1.17)
“hay la 2K1(A) = dKy (A)/dA (118)
§2. vi pu
Ta xét phuang trinb X+ alX = o (X, X, ot) + Vea qt) - (21)

trong 46 q{t} — qud trinh ngiu ohién hé lién dang mi ¢6 ham mat 40 phd va ham tuong
quan sau

. ey - . o ——TV . . . l
Sqlw) = o2 _2_’1m K(t) = el e ‘“I, 7> 08, >0, . (2.2)
M 77+ o?
Phitang trinh vi phin cho q{t) s€ {a é(t) + 71g{t) = V2 o %(t) ' 2.3)
trong trudng hop ndy k= - 7. Loai q ta duge phuoag trinh sau
' e . ) d - —_
E4+nX + wi¥X + 'f]tuzx =2 [f + 7 T f] + -L/E aa, '\/ZTJ E(t) (2.4)
. :
San Bhi righ todn ta c6 hé phuong trinh sau (2]} :
dA - .
= o 0.4, 9) + Yes, (0,4, LY Egp)
0 " —_ . e
om0V T e e, Ay E (o) @5)
reong A5 '
ratat {wsind — rcesh)? weosY - rsind .
0g = el e i e LB T H(XL X ot) s,
'°° At {er? + TIZ_)E A(mz . f,z) [ ( ’ )jo
' (l‘;f_“"ll - . . ot el nt :lm' !
vy = SO XK, at)], o Sa0eR (weosy ”“;“4’) (asing = 79%)  (2.6)
Aolo® + 1) _ _ Alw? (w® + 72)?

. V2v a0 {weosy + ring) - '\/éi_ago((bsinx;: ~ 7cosy) )

B
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. - d
wﬂaMhm%+wMﬂ
oo dt _

: : ' | ¥ = Acos), X = — Aesind ‘
. X = — Awfcos).

- Tﬁ ‘hay é’ﬂg él.mgrké’t qui trén cho phuong trich Van Der Pol chiu kich d¢ng ngiu
nhién hé lifn dang md T ' :
X+ WX = ol = yXH)X 4 Veag(),

N oty + maft) = VIne, £0). - 2.7
. Nh’fmg tmh todn cho thiy Vs G '
4 A A ‘
| Ki(A) - 1o Ly = | (2.8)
}‘onz(co + qz) 8 2

. Thay vao (1 18) ta thu duoc gia tri tmng binh ci’la bign do

V V g (@)

v (m“ w? + 1h)yet

: . B vél trucng hop tien dinh (a = 0) tr (2. 9) ta thu dugc gid tri c’fa biét cia
bién 40 B . .

' A =2y ' _ ' (2 10)

Tg chu y r&ng khi g(t) — kich éc‘mg «Bn tréng » gid trf trung binh ¢ha bign 40 s2 12

A =V-—= + v | 232 “ | (2.11)

Dia chie Vi€n Co koc Vign KHVN ' Nﬁ@n ngdy 15]11]1982

TAT LIEU THAM EHAO

17 NGUYEN VE;N DAO, Non-linear Oscillations of high order systems. Ha ngi' 1979,

2. KIEU THE HUC, NGUYEN DONG ANH. Dao déng nghu shién trong he cdp ba dudi
kick dong nghu ohign b trdog. TC Co hoc, N4, 1681,

. PE3IOME
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