
1NH, RUONG CUA NHJ:ibu NGAU NHili:N !.EN DAO D¢NG 

THAM SO CUA II$ PHI TUY:!B::N MQT B!C '!'1)' DO 

§ l. Jrron:g bai 112:y clbui'mg Mi nglhien cim Siji: anh lin~&ug cua nhi~u ng?w nbien dung 
IE.n rl'llo o¢ng tlharo so trolllg vung cl}ng huang f'ua h~ phi tuyen· m{lt. b~e t~r ·do. Phuong. 
trlnh chl!ty~n {'1¢ng cua h~ klH dO c6 d~ng. . 

(1. 1) 

irong do o, w., htong l'mg la h~ so tlit {Hi.n va Hln so dao dqng deng cua b~; h. 2V la bU·n 
-rl{l YU U\n 80 cua kidl d{mg tual!'l hoiun; 'Jllt) la (j_l\lla trinh ugliu nhien dl'mg co gi:lt tri tnmg 

.binb b:l1.11g kh<ollg; :8, ~. Jll la reac tham so be, ham g{K, x) duqc glfi. thiH la phi tuytn v;\. giai 

i:kh .. cua du:: bien x, ~- a day chil'llrig ta ch1 qurm Him ted trllfonng hg~ th1'1 vj nhAt H khi c6 
-- e~mg ftmbng tham sS Nil ,bin, Ulfc Ht lc!:J.i ,,. """' t1Jm · 

'tmng ·Gb sl\ Ht ·tl>~ sax 1$clh ,ci[i:a hinh phuung cite tb s6, ph<Hmg trinh (1. 1) duqre Yi~i ll,l.i 
'i'la·n1r l:li&!Q : 

x = 11:1cosVt + x~sinV't 
X = '\':(- X]Sjn'Vt + X~ COS ')1{). 

flmra vie d~ir:ng dn.1%in : 
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J>JeL: tutJDg L!J.:£1 CL~~l ;·; -'"_.: l.:u thO'i 
,r 

tucmg quan •~ua qua trinh 'l](t) thi nghi~m trlnh 1 L ;t; c6 thi! ti~m c~n trong 
kboang th.cri gian car· O(a-

1
) bbi qua trinh vec-la Mac-c6p lii'n t\!C v6i xac suat b[!_ng mqt. 

Cach xac djnh c!!.c phuang trinh xap d nay do Stmtonovich va Haminski [2] dua ra. Ap 
Ch.HJg a6i VOA dtC phUO'JJg tJ"llJO (1. Li) Chimg ta Sf' llh~fl U1J:9'C h~ phUO'flg trinh S:'!U: 

(1.. 5) 

trong d6 Gl(t), £2(t) h\ cac qua trlnh on td.ng c6 gia trj trung hinh bang kMng, d. c6 CU'bng 
d9 Mng nhau la: 

a.,.,=- w (~ + o_) 
-- 0 ' 4 ' 

+= = 

S'll(w) = f < 7J(t}TJ(t + -r) > cosw~d -r == 2 J R'Tl(r)~eosw"td't 
-= 0 

2Jt 

gt(Xt,' X;J=- :.!~ f g [ X1cos'lj.1 + X2sinl.jJ, V(- XJsin'lj.J+X2cos'\j.J)] sin1.jld'lj.J 

0 

21'! 

o·.(Xt Xz)= -- -
1
- S g [ Xtcos1ji + Xzsin1.~1 • '\'(- x'tsiu 1f1+Xzcos1p)] cos1.jld1p .,~ ) 21!: 

(1. 6) 

(1. 7) 

Bay giu cb.l'mg ta se xac djnh cac dij.e !rung xac suiit CO' M.n cua qua trinh ra cua h~ 
(1. 5) irong tru<'rng hgp dung Mng phuang phap tuyen tlnh h6a tMng ke {3.4]. Cht'mg ta se 
1Ji~u di~n cfilc bien ngfiu nhien Xl va X2 duui G:,tng. 

trong d6 : · 

Xl = ill! + Y! l 
X2 = ll12 + Y2 ~ 

mi = < Xi::::.-, = const (i = 1.2) 

Khi dtl cac plmang t.rlnh (L:i) tHwng v6i phuong lrinh sau: 

+ Yl· m2 + > = 0 

+ Yl, mz + yz) > == o 

ocp; 
kij = -- . (i. j = 1,2) 

!!lmj 

" (1.8) 

(1.9) 

(1.10) 

(1.11) 

(1.12) 
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suat en>~ qua tl'inh ra d:oi v&i M luyi'Jn Hnh (!J. = 0) co d~ng chul'l.n, nen 
lltinh ra ~iro11g (0 < !l;.\.:t;: D st' c•.J 

d?n~ ebnn~~IJ R,:hi d6 U-J~e bi:eu {\li~n cfie -m6ruen bni; 
f(ieu {;(J ngld;1 lit: 

lrong <16: 

. ~ > 
d~.i = ".Yi Yi (i, j =--= L2) 

Ti:r (1.11l ~;ld1ng ia nhll.n dm;rc ci1c phuang trinh dl?-i so cho cac momeu cap hai dtr6i dl).ng: 

2kndit + 2k12d12 = - b~} 
k2td1! + (k!t + k22j d!~ + k12d22 - 0 

2 k21dn + 2 k:12d~2 = - b~ 

(1.13) 

Nl.m vi).y chung ta dli nhij.n duqc 5 phuang frinh d~i s6 (1.10), (1.13) v&i ki.i tluqc tinh 
tu: (1.12). Tu nhung phuang trinh nay c6 th~ x:k dinh augc cic d?c tnrng xac smH m1, m2, 
cht. d12, d22' cua qua trinh ra cua h~ (1.5) trong truang ·hqp dung. 

Gia trj trung binh c[m qua tri.nh ngiiu nhien kh6ng dung (1.3a) duqc X:\c djnh nlm sau 
/6. p. 1,4 I: 

T T 

[X]= lim + J <X> dt = lim + J < m2cosVt + m2 sinVt > 
T~oo ~T T-oo ... T , 

-T -T 

Phuong sai ct1a qua trinh nay d:uqc xac <iinh bo·i bi~u tbu·c: 

T 

Dx T:~ -·A f < (X(t) - ( X /)
2 > dt, 

-1' 

D~t (1.3a) vao (1.15) chung ta se nh$n dm}c: 

dt = 0 (1.14) 

(1.15) 

( !.16) 

, § 2. Trong phlin nay chung toi se gi6-i thi¢u m¢t ph nang phap tinh giln du11g Me d~i 
Tcrqng' mt, mz. d11. d12 • d22 tl'i: h¢ ca.c phuang trinh (1~10), (1.13). Gia si\: he tien dinh nh~ n 
du:qc h'r h¢ (1.1) bihq.~ c:ieh q~t ~ = 0, c6 da.o d(lng tbam so ?,n djnh: 

:::::: ~ucos Vt + a3 sin Vt 

Khi ~ nhb,~cii.c momen cap mi)t va cap hai giil. si'r la cac ham giiii tich ciia tham so 
·Cac ham nay cll.n phai ihoa man c3.c ciieu ki~n sau: 

mi(~) I ~=O = ai 

. ·I 
dij(~)! ~=0 = 0 

(i, j = 1,2) 



Clning tel se tim m;(~) va dtrtli 

=a;+ m 
" J + 

(2 
+" 

Khai tril~n ham g;(mt + Yl· m 2 + Y2) thanh chubi liiy thua trong Ian c~n ciia di~m (mt, m:~;} 
d" hie"u di~n cac momen cap cao qua dtc momen cap hai, cht'ing ta se nh*n <hrt;rc! 

1 2 a2gi ' < gi(rnJ+yJ, m2+y2>>=gi<m1. m2)+-2 ax ax dki+O;(dkJ) (2.5} 
2 k,l=l k 1 x1=a1 

x:2=a2 

trong d<) 0; (dkt), (i = 1,2) 13, k)' hi¢u cac s6 h~ng b*G cao hun mi)t ciia momen (hJ, 

FJ(lt (2.4) vao (2.5) va khai tri~n thanh chuoi lily tht'ra cua tham so ~. 

Tt!· (1.10), (1.12) va (2.6) chung ta c6: 

jot 0 
l'"" =a·"+ - -- < "" ('f'J + v1 rnz + y2) > == 
"

1 1
.1. V OITI" "' 1 

•• "" '""' 
,1 

(2,{\ 

D?!.t (2.4J va (2.7) vao cac phuung trinh (1.1::l) va can bUng dtc M so ciia ci~e·. luy thu:a 
h~lc cua ~ 0 hai v8. cht:mg ta si:' nh*n chTQ'C M phtwng trlnh Ctl).i so tuyeH fiilh: 

(0) a g; 
k" = 8ii + 

I] " '\' OXj 

Nghi¢m c1h h$ (2.8) si' Bt: 

Xl = a1 

X2 = H2 

= -b ( 

: ~., ) 

[ 
(ill (' (OJ (0) \ (0) (" "k(O) k(O)) 1 

-b k22 k11 +k22) +kl2 12- 21 

d 11 = ---!:..(.,.-(-0 )--(0-)'7)"-(:---(0-:-)-( 0-)----;-( 0::-:-)--:-:( 0:-:-));:-"--
2 ku + 1;:22 kn k22 - k12 k21 

<2 .. un 

'''{ 
I 

'' 

'i 



. . (t) . (1) . . 
v;'f; xol\u; njnh cac tl::J.i luqng lm 1 , m 

2 
chung ta the (2.4), (2.7) v:'to (1.13) va ctm 

10.U1~ h·~ $'0 lily l h t'ra b$-c hai cua ~ 

:1\~~ qua .chung Ia nh~n du:gc: 

(o) (!) '"(O) (1) ~1,__ ~- o2g, I (1) 
k11 m 1 + k 12 m 2 =- v L., -,-iJx~Jt"'-il-x1-. 1 

Xi =a1 dkl 
k,l-::.:1 lx2=a2 

'J'u if.O e6 toll!~ tinh thwc m (1), m (1) 
. . 1 2 

N:hn v~y .o·· xl!p xi b*c nMI:t, chUng ta c6: 
. (1) 

·m1 = a1 + rn 1 13 

(1) 
dij = d .. J3 . lJ (j, j = 1, 2) 

d (:~) 
Xt =a1 lcl 
x2=a2 

(2.11) 

(2.12) 

llo~ll :ti:J~m tu:ang tv chting ta xac cJ:tnh ftu:qc lllJ, lll2, dij o· cac xfip xl dip cao han. 
IJ.~ti {2.1'2) vt'to 0.16) chung ta c6 : 

a
2 r (l) (1) 1 (1) (1) 1 

Dx = 2 + m 1 a1 + m 2 a2 + 
2 

(d 11 + d22 ) i3 (2.13) 

~1- ? ~ 
G1;>.i u,, = v Dx la d¢ l~ch chu~n, c(m a; =-;;- la phu:O"ng sai dw. d!eh ehnylbn x khi 

• 0 ~ 

<~M ·cC, kid1 u(lng tham si'S tac Ci¢ng len h$, h~ th1rc (2.13) se dm;rc vit\t nhu: sau: 

a
2 =a;.+ r m~l)a] + m~l)a)l + ~ (di~) + d~~!) 11 ~ 
X Q ~ - - 2 ~~ J 

(:2.H} 

') 

a~ = 

§ 3, gi-o· ch{mg Ja ~e xH w¢t vai vi C\! th·e cua hiun phi iuyen. 

a) {.:i\i s;l:i: g (x, :.:) === , con TJ (t) la qua trlnh i."m tr:'i.ng v&i dcrn vj, 
== L Plu;rang trinh (1.7) c6 d;;tng: 

3 ') 'l 

g2 (xJ, x~) = -- S x1 (xl + x;) (3.0 

S.au khi th,g (3.0 vao (2.8), (2,9), (2.10), (2.11) chimg ta linh duqe <1~ 0 ,.- d~~~, di~ 



:• 

}:J{) l hi rq.c l1.5l 

l, 

trong mien c(mg hu:i'rng 0,77 den 1,36. 

h) Vi dl.l thU: hai, cht:mg ta nghien cuu 

i'mh huang cua on \rang len dao di)ng 

tham s6 cu~ h$ di~n {'1]. I:Um g (x,~) 
l!p.y gi<J co d~ng : 

• • 2 
g (x,x) = xx (3.2)· 

Plmang sai a
2 

du:qc tinh v6i v 2;w 2 
X 0 

thay dbi trong mien c!)ng huang tu 0,82 

6.:> 
)( 

~5 ?' 
2_0 

f"O # 
t:S1 .://,:?[///' 

jJ-r;:;};;' 
-u,~ J 

_L Or5 

0 
0,7 0,8 0,!1 ~0 f,f /,2 

HLnh 2 
h = 7 : fJ = 1,5 ; (!)0 = 1 ; 
E = 0,1 ; ~t = 1 

1,3 

llt4iAJ2 ... .If"; 
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Hinh 1 

Tu cac vi d\1 tren chunt~ \:a thay:. 
. - Nhieu ng~u nhiien lam.. iiiilll~ 

bUm dq cua dao Ui(ing•. tham so. 
(ket lu~n ttwng tQ' Jn;liJJu d\i. nh~n 

du:qc b&i Piszcze;k (4!, kbi< n~hi@n 

ciru anh hu:ong ci'l.a n.glrll nh:iel!.\. 

len dao di)ng dieu bt'J,a eua M. 
phi tuyen): 

- Nhieu ngau nhi;e:m Iia:.m dicb 

cl1Uy'~n mien c¢ng l1~lmg vi! t-"h¥tr 

tang . cua v2/tti~2" (Himl~ Jl) '"ii' ]~!nn 
h?p yung c(mg htri.SH't@' lZ*i (htnh 2) . 
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SFMMARY 

THE INFLUENCE OF RANDO.M EXCITATION ON P Ali.AMETRIC 
01< NONLINEAR SYSTEM VI'J.TH ONE DEGREE OF FREEDG:Iil'. 

This l)aper dl·als vl'ith the influence ol' random e.xcitation a 
cess on ,llw parametric oscillations in the l'l'SOTI>H1<'l' nginn ol" a single -
systern, 
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