
T~p chi CO HQC, qp XII, 1990, so 3 (1~ ...,..: 22) 

A 0 ;( ,. ..... X A 

BQ TAT CHAN CH~U KICH DQNG NGAU NHIEN 

NGUYEN DONG ANH, KIEU THE DUC 

"Trong [lj da khio sat ho~t di)ng cda bi) t~t chiln trong tnr/mg hqp ti~n d!nh. 6 day ta nghien 
cll-u ho~t d9ng cda b9 tit chan d6 drr&i tic d\]-ng ella klch d9ng ngll\ nhien li d~ng kkh dt;mg rat 
thrrlmg g~p trong thl!'c tg. Phrrcrng phip drrqc sd- d\lng la phllang phap trung blnh kgt hqp v&i 
phrrang phap Foker-Planc-Konmogorop (FPK). 

1. TRUONG HQ'P k B~C TTJ DO 

H~ k b%c II!' do thllimg drrqc du·a ve dang: 

£ = Ai + oF(i, t) + veG(i, t){ (1.1) 

Trong d6: 

~ li vee ta c9t d.c tqa. dq, e la tham s6 be 

{ lcl vee ta c9t cic qUi trlnh ng[u nhi€n '~'On td.ng" 
Gilt sd· phrrO'llg tr\nh d~c tmng cua (1.1) !a det [A- wEJ = 0 c6 cac nghi~m thulin io khac 

nhau ±iwe, e.+ 1, ... , k. Theo [3] ta c6 th~ du·a. ma tr~n A ve d~ng dU"Cmg cheo. NhCt rna tr~n T 
drrgc ca:u t~o tl.r cclc c9t ta cic v€c ta ri€ng e1la A. Sau d6 drra ve d~ng thl!c nhCT ina tr~n S. Khi 
d6: 

! -i 0 0 0 1 0 0 2 21oft 

-wi 0 0 0 ! -·- 0 0 2 2w, 

(TS)- 1 A(TS) = v&i S= 

0 0 0 1 0 0 ! -i 
2 2w~; 

0 0 -w~ 0 0 0 ! -'-2 2wk 

Nhrr v~y nhO phep bie'n deli: 
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x = (TS)ii 

v&i i1 = fuj]nxl 13. ccic bidn m&i. 

v&i 

Ta c6 thg drra ( 1.1) ve d~ng: 

Vi€t c~ thJ ra n6 c6 d<tng: 

Trong d6: 

Dung ky hi~u: 

m 

UJ = UJ+l + •!1 ( ii, t) + J£ I: 9ie( ii, t)ie 
f.=l· 

m 

UJ+l = -wh.. UJ + efJ+I(ii, t) + J£2.:: 9JH,e(i1, t)te 
' l=l 

(T S) -I F(x, t) lx~(TS)•1 = [/J( ii, t) ]nx 1; 

(TS)- 1G(x, t)]x~ITS)u = [g"(ii, t)]nxm 

ui = al.±! cost/Ji±!, 
' ' 

e i±!. = '"Yi+l v&i j--:-- 1,3, ... ! 2k- 1 
' 

Ta thiy. "ti p~ii. th6a man h~ phrrang trlnh vi phin ng[u nhi?m d~ng ItO. 

m 

a11 = a1dt + L f31edEe j -7 1, ... , n. 
f.=l 

(1.2) 

( 1. 3) 

(1.4) 

( 1.5) 

(1.6) 

· D~ tlm bi~u thtl-c cv th~ cda ai vl /3i~, ta dUng cOng thli-c vi phin ItO [2] tlnh du1 rOi thay 
vao (1.4). Dong nHt h~ sil cda dt va dE1 ta se c6 h~ phmmg trlnh cho "'' va {3, 1. Gi!U rata se 
drrqc-ke"t qui Ta vidt cic bigu thiTc d6 cUa c~p phtrO'ng trlnh diu tien ella h~ (1.6): 

( 1. 7) 
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Cic c~p phuong trlnh sau ella (1.6) c6 d<_tng ho~m to~m tu·ang tv-. ChU Y li trong bi€1u thU:c 
cda fi va g1, thi cite bi~n ii dm?'c thay b<'ri 1 nhir phep thay bien (1.5). Tir (1.6) ta c6 thf Hip 
dm;rc cite phu-crng trinh trung binh va phmmg trinh FPK tu-crng U:ng [2[: 

aW + t a[K,('))WJ = ~ f a2 [K,1(i")WJ, 
at . a,, 2 . . a,,a,1 t=l l,J=l 

trong d6 w li him m~t d9; 

v&i 

m 

K,j(i") = Af(L fJ,fJ,.,). 
l=l 

2. TRUCJNG HQ'P HAl B~C Ty DO 

Xet h~: 

x + C,x + Czy = <fdx, il) +fig, (i, Y)cr, E,, 
ii + C3x + C4y = <fz(i', YJ + figz(i', YJcrz~z, 

~ ( . )T X= X, X , ~ ( ·)T y = y,y . 

( 2.1) 

Gii sti- phrrong trlnh d~c tnrng cUa h~ (2.1) c6 hai nghi%m khcic nhau Ia wT va wi(wi < w~). 
K:Y hi~u d1 va d2 li cic h% sO phoin phOi. Ta c6 

v&i 

d - wf- c, c3 
1 ~ Cz wi- C4' 

2 c 
d 

_ w2 - 1 
z-

Cz 

·Ta tfnh drrqc: 

Phep thay bie'n (1.2) se Ia: 

Phuang trlnh (1.4) se Ia: 

TS = [ ~ I d~ IJ 
X = tlt + tl3 1 

i = ttz + tt4, 

U1 = Uz, 

y = d1 u 1 + d2 u3, 

Y = d1 uz + d2u4. 

tiz = -wiuz + e:Fz + .J"iGze, 
tt3 = u4, 

U4 = -w5u3 + EF4 + jeG4~, 
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Do d6 ta c6 d.c h~ s6 ella (1.6}: 

{3 
_ r::.G2 sin .p,. 

1- ye , 
-w, 

F,'sin ¢ 1 G~ cos2 ,.p, 
a1 = e + e-· ·--; 

-w1 2a1wi 

F• sin 1/Jz Gt cos2 1/Jz 
a3=e +e 2 i 

-w2 2azw2 

¢ 1 = w1t + 81 ; 1/!2 = w2 t +·82 . 

D'!"a vao day ta l~p drrqc phrrang trlnh FPK trung b\nh. 

3. BQ TAT CHAN CHW KICH DQNG NGAU NHIEN 

(2.4} 

Gia sll- ta c6 m(it h~ dao d(ing t'!" kich c6 m(ll = 1, Gill = 1 dao d(ing drr6-i tac d\mg cda i'!"c 

e(h:i:- k:i:3 ) (Hinh 1} chju kich d\mg ngh nhien Ve"1 { Phrrang trlnh mota dao d(ing ngh nhien 
Ia: 

x + x = e](h- h1):i:- k:i:3
] + ,foCI,E. (3.1) 

t---~x I--X 

Hinh 1 Hinh 2 

Phrrang trlnh nay c6 th~ gilri d~ dang ]2]. 
D~ gi3m dao dl}ng ttr kich, ta m£c them b9 gilun chan kh8i hrc;rng m, 10 xo dt$ ctl-ng C vi d.n 

es (Hinh 2}. Bai toan d~t ra Ia ch9n cac tham s6 cda b{l giam chiln nay sao cho hi~u qua t!t chiln 
cao. 

Phrrcmg trinh dao d\>ng: 

Trang d6 

x + (1 + C}x- Cy = eg~ + ,fou1 ~, 
- c c 92 r::."2 . y- -x + -y =,;-+yo-E. 

m m m m 

gj = h:i:- k:i:3
- h1:i:- s(:i:- !i); g; = s(:i:- y) . 

. ky hi~u 
( C)z 4G A= 1+G+- --, 

m m 
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ta se tinh drrgc: 

v&i 

2 1+C C -Ji5. 
w -~~+---· 1 - 2 2m 2 ' 

2_1+C C -Ji5. 
W2-~~+-+-

2 m 2 ' 

· C+1 1 -Ji5. 
d, = -zc: - 2m + 2C ; 

d_C+1 1 -JE.. 
2 - -zc: - 2m - 2C ' 

Ta tfnh drrgc ngay: 

Trong d6: 

K' _ d2k 
2 - dl- d2' 

K' _ -d1 k 
4 - dl - d2' 

Do d6 ta tfnh dt.rqc cic h~ sO cda phuang trlnh FPK: 

Phrrang trlnh FPK dimg se lit: 

a (- kll aw) a (- k,, aw) - K 1w--- +- K,w-~--- =0. 
aa, 2 aa,_ aa2 2 3az 

Theo [4] dih ki~n d~ gil.i drrcrc (3.4) se H.: 

a (2K1 ) a (2K3 ) 

aa2 K 11 = 3a1 K 33 
vi cling blng 

(Ta bd dau- tfrc lit bd thlra s5 < trong kY hi~u cua K) 
Dih ki~n (3.5) se la: 

hay ~~ = ~~(= J) 
2 4 

ne'u a2 = 0 thi suy ra 
c 

m=~~. 

l+C 
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Tir [4] ta c6: 

(3.7) 

Di€m eve d~i eua w{a1 , a2 ) li-ng v&i bien d(> dirng 5n dinh etta h~ (3.2). Di€m d6 ph:l.i thoa 
man cic bigu thU:-c sau: 

aw 
~=O· 
aal ' 

iJw 
~=0; 
3a2 

N dang tMy (3.8) dm;re thay bKng: 

K,(a,,a,) = 0, Ks(a,,as) = 0, 

Ta tfnh drrqc: 

iJK, iJKs iJK, iJKs --. -- - -- . -- > 0. 
iJq, Baz iJaz iJa, 

A _ wG'iG§ '· .,, - K K u, 
11 33 

v&i A=_ 27 J 2 XY _ 3JY _ 3JX + _1_. 
4 2X Y XY' 

Nhtr v~y d~ xCt d3:u clta 6 1 ta chi c"an xet d3:u cU<l. tl. 
Hai bigu thrre d"au cua (3.9) c6 d~ng:' ~ ' 

Trong d6 

Y- _s_ ·X A1. 
- D

1
X + 2 + D

1
' 

D, = 3K2. 
4 ' 

. 3K: 
Dz= -

4
-, 

Ta df ding chu-ng rninh drrqc cic dieu sau: 

1 
d,. d, = --; 

m 

Ta tbth ev. th€ (3.10): 

. .,fS. 
d, - dz = ~ > 0 do d6 Di < 0; Dz < 0 va J < 0. c 

y _ _s_ X 2s(1- d1)
2 2{h1 -h) 

- D 1X + 2 + 3k + 3k ' 

X_ C2 Y 2s(dz- 1) 2 2th1 -h) 
- D2 Y + 2 + 3k + 3k ' 

Dll thi cua (3.11) c6 d~ng nhu Hinh 9 
D'O th~ nay c6 ca.c ti~m c~n li T1 va T2 va ca.c drrCmg OX, OY: 
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(3.8) 

(3.9) 

(3.10) 

(3.11) 
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PhuD'ng trinh T,: 

Y _ X+ 2s(1- d1 )
2 2(h 1 -h) 

1
- 2 3k + 3k 

Phmmg trlnh Tz: 

Y 2s(dz- 1) 2 2(h,- h) 
x, = 2 + 3k + 3k 

X 

Hinh 3 

Khi s l&n, giao di~m (I) trrang -ITng v&i cic gii tri be ella X va Y se 13-m ~ > 0 do d6 se li-ng 
v&i nghi~m 5n d!nh, cOn giao di~m (II) lhlg v&i nghi~m khOng 5n d!nh. Khi s cang l&n T1 va. T2 

dmg tcich x-a gOc t9a d9 0 va d~y digm (I) ve g'an 0 do d6 dtng Htm gihn nhO cic nghi~m. 
Chu y: Khi giii h~ (3.11), ta ve dl\ thj sau d6 tinh t9a d9 giao di~m bang phrrcmg phap l~p. 

' ' ~ 
THI DTJ BANG SO 

C = 1, c:r1 = 1, c:r2 = 0, h1 = 1, h = 2, k = 0,5 Do d6 di! th<\a man (3.6) ta ch9n m = 1/2 
va tinh dtrgc ' 

wf = 2 - Vz; w~ = 2 + Vz; d, = Vz; dz = -viz; J = -1. 

Phucmg trlnh (3.11) se Ia: 

1 X 
Y "" -- + - + 0 2288s ~ 1 3333· 

3X 2 ' ' ' 
1 y 

X""--+~+ 7 7712s- 1 3333. 
3Y 2 ' ' 
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V 6i. s = 7 ta c6 

Do d6 ta tfnh drrqc 

1 X 
y "' -- + ~ + 0 2683 

3X 2 ' ' 
1 v 

X""--+::__+ 53 0651. 
3Y 2 ' 

X 1 "' 0, 5955, Y1 "' o, 0064 =;, C. "' 402 > 0 
Do d6 nghifm n.iy o'n d!nh. Ta c6 ngay a1 ~ 1, 0083, a2 ~ 0, 0433 
Nghi~m thfr hai X 2 ""70, 91, Y2 "'35, 71 do ilo Ll"" -17088,59 < 0 
V~y nghi~m nay ITng v&i di~m CJ!C ti&u cUa w. Ta lo~i nghi~m nay. 
D~ thiiy rO hi~u qui tat chin, ta gilli phrrcmg trlnh (3.1) cling v&i sO li~u tr€n. Khi d6 ta chr9'c 

a ~ 2, 3606. NhU" v~y do c6 b9 tat chan, dao d9ng ng5.u nhi€n tl! kkh X ~ 2, 3606 cos(t + &) se tr& 
th~mh dao d~mg 

X"' 1, 0083 cos(O, 7654t + &) + 0, 0433 cos(l, 8478t +e) 

Hi~u qu~ giim chin se 16-n hem ne'u ta chgn h~ sO d.n l&n h011 n1ra. 

"' A KET LU~N 

B9 giltm chin mi!c va.o h~ dao d~mg t1r kich chin kkh d9ng nglu nhien se la.m giim rO r~t bien 
d$ dao d9ng dlrng 6n dinh. Hi%u quit gihn chan se tJ.ng khi ta tang h~ s5 cc\n s. 

iJia chi: Nhqn ngay 5/6/1989 
Vi~n Ccr Vi~n KHVN 
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SUMMARY 

THE ABSORBER IN SELF-EXCITED SYSTEM WITH RANDOM EXITAT!ON 

In this paper, the absorber effect for self-excited system with random exitation is examined. It 
turns out that the random-self-oscillations can be suppressed by increasing the damping coefficient 
of the absorber. The results are obtained by averaging method and the FPK one. 
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