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BO TAT CHAN CHIU KiCH DONG NGAU NHIEN

NGUYEN PONG ANI, KIEU THE PUC

“Trong [1] 44 khdo sit hoat dong cia bd tit chin trong truwdmg hop tien dinh. & diy ta nghién
¢ty hoat déng cda bd t4t chin 46 dwdi tac dung cia kich ddng ngiy nhién la dang kich ddng rat
thwdmg gip trong thuc té. Phwong phdp dwgc sd dung 13 phwong phap trung binh két hop véi
phirong phép Foker-Planc-Konmogorop (FPK}.

1. TRUONG HQP k BAC TU DO
Hé k bic tw do thudng dwoc duwa vé dang:

P= AT +eF(T,t) + VeG(E )¢ . (1.1)
Trong dé:

A= [G-;'_flnxn.; I= [%’]nxl? F‘ = [Fj]nxli G= [Gij]nxm; &_"= [fj)mxu n=2k

5:' 13 véc to cdt cac toa d3, € 13 tham 3 bé

E 13 véc to cdt cdc qud trinh ngau nhién “Bn tring”

Gil sk p}urcmg trinh dic trung cda (1 1) 1a det [4 ~ wE] = 0 ¢é cde nghlem thuln %o khic
nhau *iwg, €+ 1,...,k Theo [3] ta c6 thé dwa ma trin A vé dang duwdng chéo. Nher ma tran T
dwoce ciun tao tir ceic cé}t 13 cac véc to riéng cia A. Sau d6 dwa vé dang thwe nhd ma tran §. Khi
dé:

o 1 0 0 %gj; cee 0 0]
~w? 0 ... 0 0 3 0 0
(TS)"YA(TS)=| : =+ .. = | véi S=]: :
L =i
o o et o 0o o 1
2 Qwy d
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5= (TS)d (1.2)
véi € = [uj]nx1 13 cdc bién méi.
Ta ¢4 thé dwa (1.1) v& dang:
&= (TS)TTA(TS)T +5(TS) ' F + Ve(TS) 'GL. - (1.8)

Viét cu thé ra né cé dang:

;= ujp1 +efi{H,t) + \/EZ giel, 1) &
: =1 (1.4)

mo.
tlJ-+1 = —WQJ'jg»_LuJ' -+ Ef_,'+1(ﬁ, t} -+ \/.;Z gj+1.£('&:) E)Eg
=1

Trong dé:

Ti€p tuc st dung phép d5i bién:

U; = 041 COBY 41,
: : (1.5)

uj+1 = —@j+1W i sin1,b i+l
] z 3

Yinn =wipt + i
2 2 3
Diing k¥ higu:

Qi1 = Y5, 51%1="}'3'+; véi 7+ 14,3,...,2k—1
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Ta thiy v; phai thda man hé phwong trinh vi phén ngiu nhién dang Itd.

d"f]' = a}-dt + Z ﬁj'gdfg _'] - 1, A OB (16)
é=1

-DE tim bidu thic cu the cia o; vi By, ta ding cbng thic vi phan I8 [2] tinh du; rdi thay
vio {1.4). Dong nhit he s8 cda dt v df; ta s& c6 hé phuwong trinh cho a; vA ;. Giki ra ta sé
dwoc két qua. Ta viét céc bifu théc dé cha cip phuong trinh diu tién cda hé (1.6):

_ Ve{giewi cos P — gaesin )

Bre= ;
Wy

_ VE(geecos gy + goewysin )

Bae = :
—ayuy

_ ~wificosty + fasingy a1 v ‘ (1.7)
Qy =¢& w1 - + 5 Ezzl ,621{:
S L L7 LY LN S N

—-alwl 1 —1 -
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Céc cip phuong trinh sau clia (1.6) ¢é dang hoan todn twong tv. Chit ¥ 1a trong bidu thirc
cla f; vi gy thi cAc bién % dwoc thay bdi ¥ nhd phép thay bién (1.5). Tir (1.6) ta <6 thé ldp

dwoc cac phuong trinh trung binh va phwong trinh FPK twong dng [2]:

W 3 KW 1 3 P W]
Bt S gL 3’7{ 21:‘3_:1 8’11-873.

trong dé w 1a him méit 45;

Ki(7) = Mlosl,  Kif(7) = MY Buebje).

2. TRUONG HOP HAI BAC TU DO
Xét hé:
i+ Ciz + Cay = ef1(2,9) + Vea(Z §la.éy,

§+Caz+ Cyy = Efz(fwm + \/Eg?(fingZLé'_’)

E=(z,3)7, ¥= (w97

Gid stk phwong trinh dic trung cda hé (2.1) cé hai nghiém khic nhau 13 w} vi wi{w? < wi).

Ky hiéu d; va dz 13 cac hé s8 phéin phdi. Ta <d

wf - Cl Cg- w% - Cl C:_:.
Ci]. - = 3 ) d? = == 3
Cz Wy — 04 02 Wy — C4
Ta tinh duec:
1 0 1 0
) 1 0 1
TS =
5=V, 0 4 0
0 d, 0 dy
Phép thay bién (1.2) sé la:
T =u; + ug, y=du; + daua,
z = ua+ ug, ¥ =djus + dyuy.
Phwong trinh (1.4) s8 li:
T:*"l = U:‘Z“)
112 = —UJE'L!-Q 4“€F2 -+ \/-E-Gzé,
l:Lg = Uy, .

fy = —wiug + eFy + EG,E,

_f2“d2f1. 02213_92—612019’1_ -
dy —dy  di—dy d, —d; dy —d;
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Py = difi — fo Gy = d1oigy — 9292

(2.2)

(2.3



-

Do d6 ta c6 cic hé 38 cla (L.6):

G3sin s Ggeos Gysinfg Gy cos g
po=yelasnbn g pGaconty oy SGusindy o pGucords
.~y —ayu —wy ~agwy
Fysiny, G2 cos® 4y F,cos G2sinyy cos gy
Q) = g———— + E— T g =€ — & Z 32 )
. —wy 2aw; —a1Wy ajwy ) (2_4)
Fysint, G?cos® ¢y Fycosin G?sin g cos 9y
a3 =€ +e 5 a4 =¢€ —£ CI) ,
—wy 2aqw) “Qnldy aiw?
Y1 =wit + 0y Py = wat +-f3.

Dwa vao diy ta lip dwge phwong trinh FPK trurg binh.

. ~ 5 . g s A X ”

3. BO TAT CHAN CHIU KICH DONG NGAU NHIEN

Gih st ta cé mot hé dao déng ty kich cé myy) = 1, C(y) = 1 dao dong dwéi tdc dung cla lyc
£(h# — k#®) {Hinh 1) chiu kich dong ngiu nhién \/z01£. Phuong trinh md t4 dao dong ngiu nhién -
1a: ' '

4z = el{h— hy}i — k3] + Veo, €. (3.1)

. VE6E '
P ECh - k%) Eany ’ c 13
” W v
” 2 Mgy m
Yer) “ —F— =
= TG &
— — I 4
Hinh 1 . - Hinh 2

Phwong trinh nay c6 thé giki d& ding [2]

Pé gidm dao ddng tw kich, ta mic thém bd glé.m chén khéi luvgng m, 16 xo 4% cing C v cdn
es (Hink £). Bi todn d3t ra 1d chon cdc tham s8 cia bd gidm chin niy sao cho hiéu qui tit chin
cao. ‘

Phwong trinh dao déng:

E+ (14 C)z — Cy = eg} + Veoi§,

ﬁ—%zﬁ»%yﬂsf’n—gﬂ-ﬁ%é- .
- Trong 46 -
gi =hi—ki® —hiz—s(z—9); g =s(z—g).
k¢ hiéu
A=(1+G+%)2—%,
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ta sé tinh dwee:

, 1+C € VA 5 1+C C VA
YT Tan T T PT T T T
d':m__}__F@. d:%ui_ﬁ d d‘—“—@
YT o0 wm 2¢ P 2C 2m 27 P TRT ¢

Ta tinh dwge ngay:

Fo = Hyi + Ly + Kaz%  Fy = Hyz o Iy + K,u3°,

Ug*dzﬂ'l “‘O‘z‘f’dlUl
Gy = =" Gy=—"F——,
27T d, — dy * dy — da
Trong dé:
1 s 1 8 dok
Ho = — —doh + dzhy +dps); I = — — —dgs); Hi= e
z dlédz(m ? shit das) Lo d1"d2( m =) P dy - dy
1 S 1 3 —dlk
H; = —— +dih—dih —~dis); Iy = — 4 dys); K= -—"—
4 d]_‘—dg( - 1 11 15), 4 dl—dg(m+ 15) ) 4 dy
Do d5 ta tinh dwec cdc hé 58 cla phwong trinh FPK:
- M, GE - G2
= M K o=
Kl E_2w1 + E4€1_|_LU%, 8 E— ) * E4ﬂ2w% ’
~ Gz 3 ; iz G}
Ky = =, K i Kz = ;o Hiy = 4
11 Ezwg 22 EZafwf 33 62&1‘%, 14 Eza%w% E
vl
3K 3KZ
M2 - (—Hz - Igdl){ll — —20.?&}? — ‘—2“*2‘*(1135&)1(&’3,
3K 3K
N4 = (*H,; - L;dz)ﬂ-z - 44 agwg - 4 Gfa.gw?(Ug.
Phwong trinh FPK dirng sé la:
a ;- K, w 3 ;- K;3 dw
e lw__}i_) — (K, ““ﬁ__)“
Bal 2 Bal 8(12 2 8(12
Theo [4] didu kign d2 giki dwoc (3.4) 52 la:
8 ZKI) 3 (ZKa) s 3% {Inw) KX K
. = {23 ing bl L. N |
3a, (K“ 50 \ Ko vl ciing bang Ba,3an ay 2 Gz( )
(Ta b3 dau"tic 12 bd thira s8 € trong ky hiéu cia K)
Digu kign (3.5) s€ i
d 41 §u ;=0 thi ¢
= - né = isuyra m= —,
(o2 — daoy)? {—o2 + d1o1)? ? Y 1+C
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Tir [4] ta cé:

wi(Hy + Ld,}%a? 3K wia} n wi(Hy + Iydy)a?

w(ay, ap) = Oal.agexp[

_ al 8C2 a2
3K uwhal 3J¢pfwga%a§] (3.7)
8G% 4 ' ‘

Pifm cyc dai cla w(ay,az) dng vdi blen dd ding 6n dinh cda hé (3.2). Diém a6 phai thda
man cic bifu thic sau:

2 2 2
Sw Sw d*w 0w (aw)>0 (3.8)

R 0' —_— = 0' A = —_—
8a;. ' Bap ’ ! da? dal 3a,8aq

D& dang thdy {3.8) dwoc thay bing:

. 3K1 BKS' 3K1 6K3
K =0, K =0 : - ) 0. 59
1(&.1,&.2) , d(al;aa) 1 BQI 332 602 ) 301 > ( )

Ta tinh dwoe:
wG?GE L. ' 3JY  3JX 1
-’—\1‘* KllKgsA vai A= 2 JZXY—W—T-FE; .X:C&Wf: Y = ajw;.

Nhw viy d8 xét ddu cla A; ta chi cin xét ddu ctda A
Hai bidu thirc diun cda (3.9} c6 dang? N

™~

G X A C Y | A '
Y = — X = —+ —. .
65Xtz B X~By 'zt (310
Trong d6
Hg -+ Izdl .(0'2 - dzo‘l)z 3K2*
Aj=—*"= Oj=F—""+ Di=—=
1 2 i 3 4(d1 _ d2)2 } 1 4 ]
H4‘|‘I4d2 (dlo'l —0'2)2 . 3K2
Ag=m=——=, g=rr—r—" Dy=—>=
2 . 2 1 2 4(d1 _ d2)2 ¥ 2 4 L]
Ta d& dang chiéng minh dwoc cc diéu sau’
dl’d2=-%; d1*d2=%‘&>0 do dé D1‘<0; D2<_0 va J <O
Ta tinh cy thé (3.10): ‘
v _ Gl E + 28(1 - d1)2 + 2(h1 - h),
.D]_X 2 3k 3k (3 11)
X = Cz + K + 25(d2 - 1)2 + 2(1;111 - }’b) ’
DY 2 3k ET

P35 thi cda (3.11) cé dang nhw Hink §
D& thi niy cé céc tiém cin 14 Ty vd T, va cic dwomg OX, OY:
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Phwong trinh T5:

X 2(1—d)? | 2(hy — )
| h=gt— " %
Phwong trinh Tx:

Y 2s(d; —1)®  2(h1 — A}
X1 = y 3k ek

/ /
Hinh $

Khi s 1én, giao diem (1) twomng ¥ng v&i cic gid tri bé clla X vA Y s& Iim A > 0 do d6 sé wng
véi nghiém 8n dinh, cdn giao diém (II) tng véi nghidm khéng 8n dinh. Khi s cang Ién Ty, va T
cing tich xa gdc toa 46 O vi ddy didm (I} v& gin O do d4 cang lam gidm nhd cdc nghidm.

Chié ¢ : Khi gidi hé {3.11), ta v& 45 thi sau dé tinh toa 43 giao diém bing phwong phap lip.

THI DU BANG $8

C=1,01=1,0,=0,hy =1, h=2 k=0,5Do d5 dé théa min (3.6) ta chon m = 1/2
Va tinh dwoc ' ‘

wf:Z—\/f; w§:2+\/§; di =vV?2 da=-v2 J=-1

Phwong trinh (3.11) s& 1a: -
1 X
} Y= -— +-—+40,2288s - 1,3333;
X + 5 +0 s 1, ;

1 v
X & 4+ — 4 7,77125 — 1, 3333
NMogy Ty LT
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Véis =7 tacd

1 X '
Y o2 ——— + = 40,2683,
3X 2
X 1 +Y+53 0651
S ’ )

Do d6 ta tinh dwgc

X, 70 0,5955, Y, ~0,0084 = A 402> 0

Do 44 nghiém ndy én dinh. Ta cé ngay a; = 1,0083, a2 ~0,0433

Nghiém thi hai Xy ~ 70,91, = V3 = 35,71 do d6 A =~ —17088,59 < 0

Viy nghiém ndy ng véi diém cwe tién cda w. Ta logi nghiém ndy.

D& thiy rd hidu qud tit chin, ta gidl phwong trink (3.1) cing v&i =8 lidu trén. Khi dé ta dwec
a =5 2,3606. Nhw viy do cé bd t4t chin, dac ddng ngdu nhién tw kich X =~ 2,3806 cos{t + #) s& trd
thanh dao dbng '

X #2 1,0083 cos{0, T654t + §) -+ 0,0433 cos{1, 8478¢ + 6)

Hibu qud gidm chin =& Ién hon néu bz chon hé 58 cdn 1én hom niva.

KET LUAN

B3 gidm chin mic vao hé dao ddng tw kich chiu kick dgng ngin nhién s& 1am gidim rd rét bién
d8 dac déng dirng on dinkh. Hiéu qué gidm chin s ting khi ta ting hé 58 cidn s

e chi: Nhén ngay 5/6/1989
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SUMMARY

THE ABSORBER IN SELF-EXCITED SYSTEM WITH RANDOM EXITATION

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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