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ANH HUdNG CUA CAC THAM SO
DEN DANG DIEU DAO DONG PHI TUYEN

NGUYEN NH;@T LE

PAT VAN DE

Phwong phap gidi tich nghién ctu cic hé dao ddng phi tuyén di dwoc nhidu t4c gid 48 cdp
dén. Cic phwong phdp niy thuwimg dwa trén gil thidt v& kich dong bé. A. Told [1] 44 chi ra ring,
1y thuy@t kich d6ng bé khdng thé cho b€t ré ring “mérc 4§ bé” vi trong nhidu trwimng hep khong
thé gidi thich sy chuyén tiép t¥r ch€ 4§ dao ddng niy sang ché 35 dao djng khic. Trong {1] va [2]
A. Told &4 x3y dwng nhitu phwong phip vi ding méy tinh d¢ khdo sit nhidu hé phi tuyén khéc
nhau. Theo hwéng A4, trong bii ndy, sy dnh hwdng cda tham s§ dén déng diéu dao ddng phi
tuyén dwoe xét d€n nhe sy md phdng trén mdy tinh mdt s3 hé phi tuyén di dwoc Nguydn Vin
Dao nghién ctru bing phwong phép gin ding cda dao déng phi tuyén [3].

1. MG DAU

~ Trong [3] tdc gid d3 xék dao ddng cda hé phi tuyén véi y&u t8 dan hdi cé 43 bién dang tinh
khd 1én. Lwc 15 xo tdc dung vio khdi hwomg M 1a:

f(z) = Co{A — 2) + fo(A — z)° (11)

trong dé: A - 45 bign da.ng ctia 15 xo & vi tri cin bing tinh
Co - hing 88 dwong
Bo - hing s8 dwong (da.c tinh cimg) hofic im (ddc tinh mem)
Bing cich dwa vio tham s8 bé €, phuong trinh vi phin chuyén déng cda khéi lugng M dwoc
viét & dang:

i+ w?s = eyz® + 2(~hi — f2° + f(t,z)) (1.2)

2. HE OTONOM
2.1. Phwong trinh Duffing
Dba tién ta xét phwong trinh Duffing 44 din ra trong [3]:
§+wis = éqa:z + &?(—hi — fz°) A (2.1)

bing phwong phép gidi tich, tic gid [3} d3 két luin: Dao ddng cla hé (2.1) 13 tdt d3n véi t3n 53
phu thudc vio bién 48. .

Khi mé phdng hé (2.1} trén miy tinh véi tham s3 bé dwoc chon Be= 0,25 vi do s
€2 = 0,0625 ta thiy:
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a. Khi hé ¢6 diic tinh ettng § = 0,2: Hé (2. 1)cé3 dim suy bién trong mt phang pha la
2 =0 29 = 5 52 vi x5 = 14,47. Trong dé didm z, 13 didm yén, cdn z;, 73 13 hai di€m t:eu én
dinh (Iunh 1). ‘

Nhir vay tiry didu kién diu, cic dao ddng sé tit din v& z; hay zs. G lin can géc, dao dong
s& td. d4n ve vi trf cin bing

b. Khi hé ¢é djc tinh mdém f = —0,2: -

Hé {2.1) c6 3 didm suy bidn b 7, = ~2,4; 2, = O vi =3 = 3,4 trong d6 25 1 didm tidu dn
dinh [hinh 2}. \
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¢. Anh budng cda tham s8 bé & khi chon hé 8 cdn = 0,1 vd 8 = 0,2 déng didu cda .

dao df}ng & 1an cén géc dwye cho & hinh 3. 'Drong' d6 dwdng 1 bidu dién dang digu z(t); dwing 2
bigu dién thinh phin s'ya:z dwdng 3 bidu difn thinh phin &2(—hi — f2°).

Néu chon tham s8 bé € < 0,25 thi thanh phin 2(-) ~ 0; néu chon € qua 16m thi hé s8 khong
_cbn dic trong dao ddng tdt din vE gic.

d. Anh hwémng cda hé 88 w: '

Xét hé cb djc tinh céng (,6 0,2): véi cic thong 28 dwgce chon nhwr trwéc, ta thiy hé chi cd
dic trung dao ddng tit din véi 0,34 < w < 2. Trén hinh 4 12 ding di¢u z(t) twong tmg véi mdt
s& gid tri khéc nhau cla w.
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2.2. Phirong trinh Van-der-Pol
Xét phuong irinh ;
| %+ wlz = eya? + e[~ B2° + D(1 - 2%) ] (2:2)
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trong 46 D 14 hiing s8 dwong. -

Khi mé phdng hé {2.2) trén miy tinh 8, | VanderpDL equation }
ta thiy trong mit phing pha ¢6 mét diém tidu |
&n dinh = = 14,5 v mdt vdng giéi han 8n dinh _
bao qua.nh 36:: v&i bin kinh a &~ 2 khdng phu | :
thuéc hing s6 D > 0 (hinh 5). Pigu 46 phd
" hop véi két ludn trong [3] 1a: HE (2.2) A hé

tr kich ddng véi bién 46 khéng d6i ¢ = 2.

3. Hi KHONG 6TONOM - J\ ]
20 (t)
3.1. Trudng hop kich déng tuin fooo X , Nu.on\go

hoan
Xét ha (1.2) véi kich @5ng tuln hoin: Hinh 5

i+ w?z = evz® + €2[~hi — fz° + E cos(pt)] {3.1)

& [3] trong tru'cmg hop thé nhit, tic gis d3 xét sy qua cdng hwéng chinh vi da nhan dwge quan
hé bién d6 - tin sd.

K&t qui mé phéng hé (3.1) trén mdy tinh s6 cho thiy:

a. Véi hdng s8 E = 1,5; p = 0,4; § = 0,2: Ding diéu z(t) dwoc cho bdi dudng 1 (hinh 6).
Trong trwdmg hop niy, haim z(t) tudn hodn véi chu ki T = 30 sec.

D& thdy rd dnh hudmg cda tham s8 bé ¢ vi thinh phin kich déng ditu hoa ching ta quan sit
dwimg 2 (thinh phin (.} d3 dwoc khuyéch dai 5 18n) vi dwong 3 (thinh phin £2()).

b. Thay ddi gid tri cla tham s3 p ta thiy khi p = 0,92 thi ¢6 hién twong phdch véi bién 33
16m (hinh 7) vi lic niy hé di gin cdng huéng.

Déng di¢u (t) dwge cho béi dudmg 1. Déng digu cdc thanh phin e} vi e?('} dwge cho béi-
dudng 2 vi dwdng 3.

c. Khi hé cé dic tinh mém (8 = —0,2): Ddng di¢u cda cdc duwdng cong khéng thay dsi so véi
hé ¢é dic tinh cing.
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3.2. Truomg hgp kich déng tham s6
Xét hé (1.2) véi kich ddng tham s&:

5+ wlz = eyz® + e?[—hd — fz° + pzcos(pt)] (3.2)
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Téc gid [3] trong truwdmg hop 2 43 xét sy qua cdng huwdng tham 8 vi 3 nhin dwye quan hi
bitn d5 - t3n sé.
Khi mé phéng (3.2) trén mdy tfnh s8 ddi véi hé ¢é dic tinh cimg ta thiy:

a. Vi p = 0,4 vi 0 = 1,2: trén mit

phing pha, hé {3.2) ¢é 3 dién suy bién z; = 0;
T2 = 4,5 vd 23 = 14,5. Trong d6 z, 1 di€m o
yén, cdn z; vi z; 13 dim tiéu &n dinh (hinh
8). & lan can z,, hé dao dong 3t din v& ghe.
Ty theo ditu kién d5u, hé cé thé tit din tr&
v8 z; holic z3, hé ciing ¢é thé dao ddng, quf
dao pha bao liy z; vi 3.

b. Déng diéu cic dwéng cong lin cin z,
¢6 djc tinh didu hda (hinh 9) cdn déng digu
che dwdmg cong lin cin z3 c6 dic tinh tuin
hoan (Hinh 10).

c. D8i véi hé cé dic tinh mém: Chi cé vi 0.0090 20.0000
trf g&c 13 diém tidu 6n dinh. cdn 2 vi trf khic ' : ' : : ' :
13 diém yén.

F = mMxcospt

Hinh 8

| F - pxcospt, neighbourkoed of x

- F = pxcospt, neighbourhood of x,
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4. KET LUAN

D3a mé phdéng trén mdy tinh s8 hé dao déng phi tuyén chira y&u t3 din hdi cé 46 bidn dang

tinh 1én. Hé nay da dwoc tic gid {3] ng]nen ctu bing phwong phip gin ding cda Ij thuydt dao
déng phi tuyén, két hop véi may tinh s8.

Bi xét gla tri bing s8 cta tham =3 bé v xét inh huéng cia mét 58 tham &5 dén dang digu
ctia hé phi tuyén 8t6ndm va khong 8t6ndm véi kich déng tulin hoin v kich déng tham sé.

Cdc két qui dwge cho & dang db thi: & 1in cin vi tri cin bing, cic két qui thu dwoe dbu phl
hop véi k&t lufn di dinra & [3]. '

Céng trinh nay dwge hodn thanh véi sw tai tro cda chu-ong trinh nghlen ciu ¢co bidn trong
linh vwe khoa hoc tu nhién.

Dia chi: ' Nhin ngdy 20/10/1994
Truirng dgi hoc Bdch khoa HN {zem tiép trang 28)
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