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ANH HUGONG CUA THAM S8 DANG XUNG
VA D6 cHAM LEN cHE D6 DAO DONG CUA HE

" NGUYEN KHAC LAN

§1. MO PAU
R : . ' w ,
: DA‘O dong trong hé ¢6 cham ¥6i kich déng xung hién nay vdn con ft tac gid & cip

t&i. Nhing két qua thu dwgc trude day chi xét hg c6 chim ma )ﬁu td didc trwng
- cho’ klch dond xung khong phu thuge vao' do chim (¢hing han, xem /1/, /2/, v.v..).

Trong bai nay dudi mét ‘hé dao dong cu the, ching toi dé cﬁp den h¢ e6 kich
dong xung; trong dé (lac trung cle xuang lwong ‘phy thudc vao d6 chim, ddng thoi
nghxen ciru 4nh hudng clia xung lugng va d6 chim 1én ché do dao déng trong hé.

V6i muc dich trén ta xét phuong trinh

d%x

x(t—A
“z dx (¢ 1),] (L1
dt

' ds

+w[1—82 6(t-kT)] (t~sA)—aF[ —‘ﬁ‘,x(t—Al).
k=1 \

‘ tronp d6 A, Ay = const — dic trung cho d9 cham ciia d6i 86, € <1, 8(1) — ham denta

‘Dirde, c6 céc tinh chit:

\ . O E) 8(t) = f(o) 8(D), - (1.2
| : 1 véi t >0, .
2 6 (L —kT) = [ 2 cos kvt ! (1.4)

k=1 =1

. 2% .
trong do v = T Khi =0 h¢ (1:1) c6 nghiém dang
x = a cos ), (1.5)

R e awsmw,

Oddyw—-wt-i—e a,e—'cac hing s& tay 7. ‘ -
; Turéc het e dang phuo'ng trmh (1 1) ta thiy kmh dong ngoai’ tuan. hoan Ia
s0 hang :

£, = szx (t - SA)F 6 (t - KT) : (1.e
k=1



B¢ #im hiérn twong cong hwdng nio b thd xiy ra tromg he {1.1) {a tinh cong inﬁﬂg
"binh do Iyc f, sinh ra Gng voi dich chuydn (1.5) trong kholdng thoi gian dG lon. 8au
khitinh tohn te thdy ring irong hé xAy ra cong hudng khi 20 = kv. Vay hé c6 iinh
chit phw tromg bai todn «dao dong tham s&» ¢b dién: Voi kich dong tham s6 hé c¢é

edng huwdng pi{én cd -—i" Sau day ta chi xét ché do copg hudng dé.
g H | e g g

§2. XAY DUNG NGHIEM GAN DUNG.

Xét cong hudng . ;

()

Trong dé p — s0 aguyén nao d6. Ta trinh bay so do tim nghi¢m gin ding cdp mot cla
phuong trinh (1.1). P6i voi phwong trinh (1.1) ta thyc hién phép ddi bxen

X= a cos (p—z—- t + 9) ‘ R
b2

V. v N
x--—apv—-sm (p——~ t + 9)

3

& day a, 0 13 cac bién méi, khi do phuwong trinh 1.1 duoc dua vé phuong trinh {uong
duong. O gin dung thlr nhit d6i voi tham s8 €, cac ham s6 a(t), 0(t) xac dinh tir .
phuong. trinh; :

d v \?  ewla & :
2 =6 (p ~—) asin’p - - sin2p =2 8 (t— kT) +
t 2 pv k=1

' v ~ 2 i
- — 3 — i ] ot == , s , _3
(w P ) asin2¢Q pv Fo sin @ = 51 (é )] tv) 2.3

a8 eA v \2 . 25(”2' 2 = o8 :
PR (p’—-) sin2¢ — pV=c°S(P]§1'6(t_kT)+

v
2(w—p—2—) cos

v v v v
rong do Fo =F {acos(pg - ap‘-g—sin(p, acos ((p - p— Ax\’, - ap .;gin ((p -—ap-? AI)J

cos(P = Bif(a, ¢, 1)

2

Y -
®=0p 5

Lay trung binh vé phdi hé (2.3) theo thoi gian, ta dugc.

dz el v 32 sw?a shi{a) 7
a2 (p?) T Topm sin2f — v Ao (2 6), 24 u
a8 v sw? . gay (a)
-"_:_;-. = T— 52 e - E E: k4 9 7
dt Py " g G Heosth - =B 9

& day ai(a), bs(a) 1a he §6 diu hoa cdp mot trong khax trnen Fourier cita ham F,.
Viy nghiém gin dung cdp mot céa phuong trinh (1.1) duoe x4c dinh theo cong thic

v
X = a"cos(p 5 t+ 9) » (2.5




3, B thés min phucng trink (2.4). Nhi vay & gan dung thw nhit chua thiy duoe hién twong
do xung lwong gay nén. d& thay Juoc hién twong niy cidn Hm ughidm ¢ ghn ding cip mot
hoan thisn, Hee 13 trang bidu thie (2.5) thay a. P hing a;. fivoi ag=a +a. 8 =8 +-9',
trong 46 : # 13 vghidm ecda phuong trinh

da .

m——— o Ag{a, P, — Ayla, B,

v P 0

46 :

—=— = By(a, @, t)-- Byla, 9), .

T P ° v
khi phan tich (2.6) a, 8 coi nhu hing s6.

D? thiy r6 nét inh hwéng ciia xung lwgng va d¢ chim Ién ché d4 dao déng ta
xét cac trudmg hyp riéng.

§3. HE TUYEN TINH €6 CAN
- Xél hé c6 can thue sr,r,{'trong trlré’ng\ hop dn

F = - e IR OXY

Hé phwong trinh truug binh co dz_uig

da _ eA (P v\2 o Eea - swla | o8

a2\ 2T T T gpm s

) 21
- . gw? (1 + costl - @
T = I 5 ZPW‘ ‘\1 T co3zbl,.

D% tim dao dong khong dung trong hé, ta ich phin phwong trinh (3.2), dxt

u=a coe , ~
. ) (3.3
v =a sin 6,
h¢ (3.2) duge thay bang hé phwong trinh vi phan tuvén tinh véi hé sé khong ddi:
' du s fa/ vt ] o
ETHREY [A(P ":r) T ( o “)
- o ' : - (3.4)
dv A ? g y oy 2
= =P — -~ 5. b L) A < ’
T ( 3 P:ﬂt)“ly 5 [&(1— 2) CL]\,

Phuong trinh dac trwng cfa be (3.4) eo dang

2 _ a vyt oo vy? o g2 R 2 w? VY
A? g [A(P —7) wJ 3 +<m - »2—) + e [& (pﬁ-‘—) )01.} - a%% (m‘_‘p 7);04 (3.5)

nghigm cta (1.5 (3

. g v 2 . - { ) R
A~1,3ZW[A(P~~) -—'aJ%——«VfﬁL( e 2N AR :
2 5 ) =5 - w — F 3 - \u - P?) g 'A(Saﬁ)

T do ta cd thi-tim-d

- A e (2.6)

. 0 \ i N e o3 2

; I Quoge u(is va vit)h Cuti cung hign d9 va pha cfia dan dén

tihh theo céng thec o e
. 2 2

8% = a4 v

| ‘ B = arctglv/u 3.7

&
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Poean mal b
13 B :

HA,L ; PO i S 2,;. o5 i bVt
A= g e (P~-\-‘—¥ sin (Pvt +28) — - 02 sm20 = sinkvi

Y oy 2y P k=1 ¥

' v a - ) ga

—{e—P-—1—-cos(Pvi+20) -—si i+ 20), .
(U 5 ) " cos (P t+ 26 oy Sin (Pvi + 20 (3.8)
’ e v 2 : vy

6 = 6—— —ZP\’ (P —g*) cos (Pvt + 28 + ((U - P E‘") ﬁ sin (Pvt + 20)

- ZO; {1+ cos 38) k%,l -i%:-\-l + Z%‘fzo’s (Pt + 20),
Thé a1, 61 vao vi tri cla a, & trong (2.2) ta dwge nghiém gin dang cip moét hoan thign
Sau moét s6 tinh toin ta ¢o »
kT +0) — (kT — o) =0, . » 3.9
, (kT + 0) ~ x(kT — 0) = (~1)PX sw?a(kT) cos [BKT)].
p - la 88 nguyén nioc d6, k = 0, =+1, 42, ; |

Nhin xét:

a) Tw (3.6), (3.7) ta thiy ring néu h¢ khéng c6 c¢in (& = 0) thi it ohit ¢6 mot
nghiém A véi Re A > 0, do &6 bién G6-a bién ddi cham va ting theo luat s6 mi. Troug
hs ’ct’)‘hién tuong tr kich d¢ng. Ta thiy ring Ao chim gay ra c{)ng hudng tham s8 trong
hé¢ véi moi gia tri cda tdn s0 V; didu nay khéc vai he khong ¢d chim vi trong he khong

“c6 cham hién' twong cong huwéng chi xdy ra d6i véi gid tri v nim trong mot khoing
nio d6 (xem [3]). Bidu nay cho phép ia cé th® k&t luan ring 4o chim trong hé (1.1} bd
sung ndng lwgong cho hé va duo ddng duoc ting cuodng. ‘ '

b) Tw (3.2) ta ihily, nfu trong hé co cdn va hé s6 cdn lhéa maAn diu kién

o YR '
—={p — (3.11)
A ( 2) . .
thi cong hudng tham s6 x4y ra voi lin s6 Vv & trong khoédng
20 [ 2w 2
~ v — (3.12)
r o\ P ),< < P

K&t quad niy tring v6i kit qud trong ke khéng cé cdn va khong cb cham (xem [3]). Vay
ning lugng tiéu hao do luc cédn trong bhe (1.1} dwge bu d4p hoéi nang lugng do c¢é 4o

cham gay nén.

@

o v 32
¢) Néu > P
. JA 2

va v nim & ngoai khodng {3.12) trong hé cd ché A dao ddng tat din.
d) Tu (3.9) va (3.10) ta thiy ring do Anh hwdng cla xung, & thoi didm c6 tac dung

xung tx = kT nghiém x(t) lién ti_zc va dao ham x(1) ¢6 busc nhAy hitu han ewa(kT) cos
6(kT). Néu phuong irinh (1.1} m6 t3d chuy®n dong clia hé co thi dich chuyén la lign tuc

vi vin 18c co hwoe nbdy toi thdi didwm xung luong tae dung.

HE




§ 4. HE CO TU KICH BONG

Trong ttuwdng hop nay

F = .(%)2 -4y - BB
Hé¢ trung binh ci} dang | B |
da _ [_A_a. (p l) 3 pveinp A1] _ fwta sin29, oy
dt 2 2 8 2 2P

sw?

do Voo, ‘ v
— = — PR A — A —
rralie w-—P 5 a PvcosP 5 1 2Dt

Vay nghi¢m ciia ha (1.1), (4.1) trong gin dang thfr nhét dwoe tinh theo cong thie

(1 + cos20)

v :
X = acos (P-—z—t—l—e),"

trong 46 a va 8 xdc dinh tt hé phuong trinh (4.2). Néu ta tim nghiém gan dung thé&
nhét hoan thién cla bién d0 a: va pha 6y, ta cling xdc dinh dwge 4nh huéng chia xung lén
ché d¢ dao dong va két qua trang véi (3 9), (3.10). O day ta chl quan tam dén vige tim
nghi¢m diurng clia he (4.2).

Cho vé pha1 phwong trinh (4.2) bing khong, ta duo*c phuong trinh d2 xac dinh
bién do va pha cha dao dong dung nhu sau

' Aa Vv 2 3‘ 3 k% sza
el =2 fp 1) — 2 %pvsinp — Ayl — in 90 = .
[ 5 (P 2) P a"p s.1n‘l>D 5 1] 9P sin 0
v & v k> '
W — Eaiary 2py — A — .
P : a“PvcosP 5 1 P (4.3)

beé tim duwong cong bién s, ta khér 6 tr hé (4.3) va sau mot s finh toan nhian duge

Aa* + Ba® +C = : (CRY
trong d6 ky hiédu

1 v \? v o ’ v
= ————(P —2-) [cos2P TA] 4+ 9sin?P ?AI] ,

16
. "inAPVZ'PVA-I— o w? Pv P»\;A‘
= n P o) sinP o= B v P  cosP— B
w+P —
2
A vi?]? T o w? 1%, w!
C = ?>(PT)}+ vy T pw - ok
2 © 4 P—?—— 2 4 (PT)
va o tinh theo hé thue
v
W — I) —_—
: B o
& - v
®w -+ P —
‘ 2
Gidi (4.4) ta thu duoc
3 =BV B~ 1AC
Ay =
2A
, “ s - - 2— C
. Dé ton ta1 nghigm ﬂ; = B+V B2—da chc 1n 88 phai thdéa min

2A

11




didu kisd
w P —2— = § {4.5)

Nhw viy trong hé khao sat, tdo taj ché & ding khac khidng thi cde tin s4 phii
. 'théa min &idu kién (4.5). P
Bay giv ta tim gia tri dung clia bisn d& va pha. va nghitn ctn sy OGn-dinh
eia ching. ‘ ’ . ’
Gi&i hé (4.3) ta rhidn dwge “hai nghién‘i sau
*® . .
ay = 0

8% théa man phuong trink -

sw?
i
va
o
aq = ,
2*; thds max phurong trink
v sw? gA[ v 2 v gw? '
- P Py (1-cos 28) - —E-(P ?) cotgl‘?‘— Ay + re cotgP‘-fZ“ Aisin20=0  (48)
D5i véi pghiem (2% . 89) h¢ khong On dinh. Nfu cis hé ¢f thod min bé thiwe
: v2_ o? ‘
: A(P——- ——e RN
PT) 7 , e

thi trong hé cé ché dé tu kich déng.

HMghién ciru on dinh cfia aghi¢m thi hai. Saa mot loat tinh toéﬁ ta nhin duwoce

ditu kidn 3n dinh céa nghi¢m thir hai (a?, %) 1a ,

@ LY
—— sin 28k <A [P — (4.8)
B2 - 2 /

;., 1 v A .
2 ein 268 + — cotg (P - &1; cos 28% <o
“ A o -

Bé xét dn dinh cla nghiém nay cin gidl phwopg trinh (4.5) day la mot phuong
trinh Lho gidi, noi chung phii gidi bing s6. khi tim dwoe a¥ , 8% th8 vao (4.8) ndu no

thoa min thi ughiem d6 8n dinh. Tuy nhién ta co th® chi ra rang néu edo tham a6 cla
he thdz mén cac hé théc ndo d4y thi phuong irinh {4.6) cé nghiénr, dot voi nghiém do

. . N . w - — N v - - . N @
thoa min didu kibn sin 202 <0, cos 295 <T 0 va cotg(P - Ar} > 0. Nghiém mnay thoa

mim digu kién (4.8), do do &n dinh.
. Vv 6 th® kat ludn réng, néu
! o\ 2 12 Ay
A - il L O TP —
o) > T =P

v oiw tham s6 cda be thda min mdt 86 didu kitn nao ddy, thi trong hé cob tu dz\[o déng-




55 KET LUAN

Anh hudng cla tham s6 dang xung l1én hé co chﬂm cling nhu trong hé thong
“thuwéng, tire la xung lwgng gy ra bién ddi buéc nhay dSi véi tée dv tai thoi digm kich
déng xung, con dich-chuyén vin bién thién lién tyc tai che thoi ditm dy.

Ngu ta thay dbi gia tri cha a9 chim thi irong hé¢ c6 the ¢6 ché 46 ty dao domg.
dao déng tit din hofic dao dOng d¥ng Nhw vy mudn cé6 mét ché do dao aéng nao &6,
ta-co thé fi;éu chinh d6 chém che d6i s8 . '
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Bai hoe Tng hop
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PE3IOME

BﬂH}lHHE HAPAMETPA HMMITY IbCHOI'O THITA W BAHASH,L}:\HH/{ HA
KOJIEBATEJIBHBII PEXHM CHCTEM. ;

B nacrodmel paoTe ¢ NOMOWDBI0 METOA4 YCPEIHEHHS H3AATAETCA NOCTpPOEHHE HPHOARMeH-
Horo pemiesns ypasnensa (1.1), nocde TOro m3yueno eA#SRHE HMUYAbCY H 3aNa3KHBESHHA HA
mapaMeTprueckue. k04e0anHs AuHEHOR CHCTEMH [PH 34TYXaRMM ¥ HeAmHefino# cHCTEMe ¢ @sTO-
BosOyspennem, [loayuess susoaM : '

Has cacteMu HOJ BO30YMAeHMEM NMOYILCa W KONEGAHMA CHCTEMH HENUQHBHE, XWX CKOPOCThH

AIMEHAETCH CKAuKOOOPA3KHO €O CUHAUKAMH B MOMEHT HMOYABCH |

Ecan n3versem 3HaueHds 380A35WBAHAS, TO B CHCTEME MOPYT HAXOAWTECH a8TORONCORHHS,
3aTYX8KOUHE KOAEGAHHI HNH cmqhonapﬂue rxoneGanus. [losToMy gna HaaHuds HeOGXONEMHX

KOMEGEHAR MOBHO PeryampOBaTE 38NAJABBIHWE aPTYMEHTA,



