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PHUUWG TRWH w PHAN NGAU. NHEEN .
XTRATONOVICH VA UNC DUNG TR@NG LY THUYET
DAC DONG NGAU NHIEN

NGUYEN TIEN KHIEM

Hign nay, phuong trinh vi phin ngiu nhiéa dang ITO da v dang trd thanh mat
cong ca cb higu qud trong viée nghién ctu dao dong cfia cdc hé co hoc  dudi kich &Qng
on trang. Uu difm ndi bit cla coag cw nay I3 & c¢hd nd cho phép ta kér hop duce cic

phuang phap cia co hoc pht tuyén {phuong phép trung binh hoa) vai 1y thuyét cdc qud.
trinh Marcdp, Tuy nhién viéc tng dyng phuong trinh ITQO con <6 nhitng han ché sau ddy:

-~ Né khong cho phép md rong nghién citu cic hé co hoe véi kich dong khac ng0a1
5n tring va cic dang khac nhau clia phuong trinh chuyda dong.

— Khi sit dung phuong trigh ITO viéc biéa dbi phuong trinh chuyén- dong phiai
tudn theo-quy tic vi phdn dac biét phac tap hon nhidu quy téc vi phan thang thudng trong
giai tich.

Néu sit dung phucng trinh vi phén ngdu nhién Xtratonovich, khong lam mit tinh
chat ché cha toan hoc ching ta khic phuc duge nnung shugce ditm trén hen nita - trong
rdt nhitu trudag hop haicong cu cho cing mot kér qui. Trong phin §1 cha bai bio ndy
gi6i thiéu hai cich xdy dung phu@ug trinh vi phidn ngiu nhign 1TO va Xtratondvich, méi
litn hé giia ching (Két qud nay #a dugc trink bay trong {1}) tiép dé chung ta sé chiing
miph rhng'quy thc vi phdn theo Xtratonodvich hoan toan tring véi quy tée vi phén thong
thucﬁng Phin §2 tng dung truc tiép phucng trinh Xtratonovnh vao cac hé co hoe, két
hop véi phuong phap trung bink nhin cac phuong trinh rut gon cho bién dé va pha. Phin
cudi nghién ctu mat 6 hé cu thé,
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§i. PHU@NG TRINH VI PHAN XTRATONOVICH VA LIER HE V&1
PHUGNG TRINE 170

Qua trinh nglu nhién vee to z(t) = [5,(8), ..., ={D)]T duge goi 12 gui trink khuéch
tin nfu ton tal: : _
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Diy chink 13 o6l dung chog ‘thee [TO. Ditn dac bigr & day la ¢ b s

xudt hién duo ham bac hal cia G vi bi; nén (L.8) khéng phai la phép vi plow i
thong thuang. ' . ’

Tich phin Xtratonovzch duge dlnh nghia ahu sau
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Ta diy, b ddu tich phin ta s€ nhin duge (1,14).
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#oi chusg phueng trinh niy cdr d @il (i
gin ding, Phuﬁng phap duoc s dtug sau day Ia phaom phéap
tuyén BE sit dung pnucing phép ndy, thic hi¢n phép bign JB1:
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st dung cong thic (1.14) ching ta duz hé (2.4) ve dang:

i

dafty = ~ — flacos®, —awsin®, t] sin®dt — ”%f“" gl ] sindidW(t),

g Ve ] o
di(t} = — — f 1cosdde — — el ] cm@dw {t1. E
Hé (2.6) goi 1a hé c6 dang chuln. D&i vai hé nay-ta tink dugc cac he s‘é {113} nhugau " S

ea? . -
5 g4 | costdy,

a xKa_:—_E_;f‘{ [T G

'3 2 x Zacw
12 ' es? L
a2 = Kg.= - L af[ 1+ = Sk g Zcosfb - EG—; g2 ] cosa sind,
€ 2 bz alew® . i
- . el < 2
bit'= Dy = -E-=g [ ]sin*®, byy =Dg = i ¢f 1 cost®
mz azmz ) .
’ gql . . B
bt = b1y =Dag = —5- ¢ 2] cos® sin® - : : 27
aw - s

(trén ddy [ ] = [ecos®, —awsind, t])
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op 1 9 P 18t -
Ll (KaP) 4 e (P} = e {(DaP) - TPl — — (DD (2.8
o (a) (e) 5 5er (Peb) s (BBl o (D) 25)

Ly do ta goi (2.6) co dang chudn chinh 12 vi céc hé s8 (2.7} trong pfmunfr trich (2.8) tf
& voi B, ung dusg nguyén 1§ trung binh héa theo Khasminski {2] d%i vai {2.8Y ta dude:

ap 18 8t R -T
Ll P) 4 e (K@P} = (D Py of ——= (Dug Py = = (D5 Ph. (2.9)
at da 2. Jasb G :
trong do: .
: T T
— . i . e N el .. i ?t N :;j"_* . e
Ky = lim — Kedt = ¥ {a, 8): Kp= lim — 1 Kpdt = Ry s, ¥
[ S L ' Tezos L f
o
Do = Hm = § Dudi = Dufa, B, Of = S T s e, B
Tesas | T i J
T 20

'ﬁag = iim "‘3;

Tosoo T % Dagdt = Dygtas 5
' o
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trovg d6 ., Wy 8 N', gud reinz Vieor khong tuong quan obocwdng 4% . wa. Thew chog
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Trong trirdag hop 1, g Lhé_’)xrb phu thudce thoi gian t, eéc ng 88 {3, 10) chi 12 him
ctia 2, viéc nz:hzer e s€ thuin tién hon ahidu, Ta sé Fi ky trudng hop ndy trong ?hmu
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@ 5&] Caﬂ Lau 4 rang vifc tim hé ljil‘i"us prinh it £on & cho rnw bai v oy
nhitu tredng hop, khi (2.9) khong gidi duc:c thi {2.11) cho phe:p nghien cin bing cdc phuﬁrig
phap khéc nhe : phuong phdp phd, phuong pha> phan bS chudn hay tege tifp gidi baﬂg

- phuang phdp sd.

§3 vE BIfN DO DAO BONG mm{; CUA MOT $0 HE s:@‘ H{)G
VUI KicH BONG ON TRANG

Xér trudng hop c"iac biét cia hé (2. 1) o
: x + wlx = =f(x, x) + Vs gz, z)ﬁ(t) . : (3.10)
trong trudng hop nay, d2 dang nhin thdy, cdc hé 36 tinh theo (2. 10) cho ta cdc ham chi
phyu thude vao a, ldc 46 (2 13) cho ta :
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Ditu ndy chitng 5 thng bién d6 a sau khi tidn hanh nhe trén 3 duoc tich ra khoi pha,

vi vy b th® nghidn iy bién 36 mét cach r1cng bist. D3i vcnbmn 4% a ham mit 49 xéc
3uft thoa min phucag trinh:
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Sy héi ty cha tich phén (3.0} chinh 13 di%u kidn cin 42 tda cai mit &6 dung (3.3), O
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ioa man {3.0). Xép mot so dang oy thé -gﬁa oo :
(x} ra cd: o J4a; = 0

t6 a, ~> co, hoan toan hep 1y bdi vi khi cd kich dong dang on tréng, la

qud tdnk b phd kéo dai tr —ce dn +eo ludn luéd x4y ra cong hudng vi néu khéng
o g saf thi bign do s2 lon vb cing.
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g ahien. Hidn tugng ndy aguge hin véi trudng hop
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Trong trudng hop qa_; hia) = —gwi
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R& rang, kich C‘iong tham s& nglu nhiés & x lam ié,&g
déng dang ma sér nhét ngiu nhidn lam gidm bién da; nfu cu
chung ty khit nhau bigs d6 dao éong vin bing 2. Heic I"léu
clia hai loai kich dng sao cho o2 — o} = const thi bién 46 dac dong
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Tém lai phan nay chi phan tich dnh hudng clia cac dang kich dong ngiu nhién dén
bién 46 dirag. O day chua quan tim dén didg k1¢n (3.6}
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