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ANH HU'ONG COA THAM s6 D~NG XUNG 
vA ·f>Q CH~M LEN CHE f>Q DAO DQNG CUA Hi 

NGUYEN KHAC LAN 

If 

0
1 

AO d<)ng trong h~ c6 ch~m "6i kich. d()ng xung hi~n nay vftn con it hie gia d~ c~p 
16i. .Nhung ket qua thu drrgc tm6c dAy chi xet h~ c6 chi).m rna J~U t.o dl_ic tnrng 

cho kich d<)ng xung kh6ng ph\t thugc yao· d!) ch~m (c·h&ng h:;m, xem It/. !21, v.v ... ). 

Ti·ong bai nay d tr<'Y! m<)t h~ dao d()ng c~t th~. chtmg t()i de c~p den M c6 ldch 

d(mg xung; trong d6 d~c tnrng cue xung lrrqng 'Phi! thu¢c vao d9 chi).~1, dong thai 

nghien ctru anb bming cua xung hrgng va d9 ch~m len che d¢ dao d¢ng trong h~. 

V&i ID\lC dich tren ta xet phuang trinb 

d2x 2 ~ .. - ] 11. [ dx 11. dx(t-f'lJ)] 
-
1 

~ + W [1- E .0:::::.. 6 (t- kT) J£ (t- Eu) = .EF x, -. , x (t- ut), · (1.1) 
,rt . k=t . dt , dt 

troup d6 6., 6.1 == const - d~c tru~g cho d!) ch~m ciia d6i so, 6 ~ 1, b(t)- ham deJclta 
Dirac, c6 cac tinh chat: 

\ f<t) b(t) = f(o) b(t), 

t 

f ~ 1 vai t > o, 
6 (t) dt = l 0 v6·i t < 0, 

co " [ 1 co 1 ~ ll (t- kT) = 1t 2 + ~ cos k'\.'1 
k=l k=l 

. 2TC 
1.1'DJ1g d<) \) = - l\'hl' < 0 I ' (1 1) 6 h'. d T · ~ = ~~ ~ c ng 1~111 :;tng 

x "".a cos'*'· 

x = - aWsin\jJ, 

a dfly \jJ = Wt + 6, a, 8 ~ cac hang so tuy y. 

. (1.2) 

(1.3~ 

(1.4) 

(L5) 

. 1Tnr6c 'bet, tu· d?-ng phuO'rtg- lrirlh (1.1) ta th~y kich d(lng ngoai- tuan.· hoan -Ia 
s6 h:;mg :. 

o:> 

f 0 = Eto
2x (t - E~) _2; 6 (t - kT) 

k=1 

., 



lim hi$l1il tuqng hub ng l'liw e6 th'C\ xi'i.r rra M ( U) h\ tinh 
bin h do h.re f o 11in h ra (rng veri dich ehuytn ( 1.5) trong khoang t hbi gian dii ion. Sa u 
kh! tinh loan h. tMy ding trong M xay ra e¢ng hubng khi 2m""" kV. Vf}.y h$ co tinh 
chat nhu hong bid tolm t< dao d(lng tham ~6 )) c~ cW\n: VO'i kieh d(mg tham so h~ e6 

. e!)ng huang pl-lan cap ~ . Sau day ta chl xet che d¢ c<)ng huang do. 

§ 2. Xl Y Dl,l'NG NGHI:tM GAN DlJNG. 

Xet c<)ng huang 

(2.1) 

TrollJ d6 p - s6 nguyen nao do. Ta trinh bay sa .c10 tim nghi~\m giin dung cAp m<;Jt cua 
pbuang trinh (1.1). D6i v6i phuong trinh (l.O ta thve hi¢n pnep< d21i bil~n 

(2.2) 

X=- ap ~sin p- t + 6 ' ,, ( v ) 
2· 2 

a dAy a,., 6 la cac bien m6i, khi d6 phuo11g trinh (1.1) duqc dua ve phuong lrinh Luong 
duong. a glin dung tbu nhat d6i v6i tham s6 e, cac ham s6 a{t), S(t) xac djnh tir . 
phua11gc tnnhi 

da ( v ) 2 
2 ew2a ·.. ~· - = e.ll p .,...-- a sin C,--- sin2<p .&.. 6 (t - kT) + 

dl 2 pV k=1 

(
. v ) - 28 
w -. p---:- a sin 2<p - -· - Fo sin <p = At (a, 

2 pv 
<p, t), (2.3) 

d9 eA ( v ) 2 2~lW2 · oe r· · 
- = -- p- sin2 cp - -. - cos2<p ~ 6 (t - kT) + 
dt 2 2 . pV • 

k=1 

2 (w- p ...!.) cos2<p - ~ Fo cos<p = Bt (a, !p, t) 
2 apV 

rong d6 Fo = F [acos<p, -- ap ~ sin<p, acos (<r- PT .6.1;.- ap ; 'sin ( qJ -,p ~ b.t)] 
v 

fP=p-t+6 
2 

U.y trung binh ve ph:H h¢ (2.3) theo thai gian, ta ·dm;rc. 

da "'[), ( V )
2 

IH.!.l
2a ~bt(a) 

dj = -
2
- P2 a-

2
p:lt sin28 - pV ::sAo (a, 13), (2.4) 

d8 . v sw2 
. Eat la) -·-:-· =W..,.. p---- (1 + C052 8)- = B 0 (a, 9), 

dt 2 2p0'1: apV 

o clay at(a), bs(a) la h~ so di~u hoa cap m(lt troJ.?g khai tri~n Fourier cua ham F ,. 

Vb nghi~m giin dung cap m(>t cua phuo.1g lrinh <t.O duc;rc xac d:inh theo cong tbuc 

(2.5) 



I 
'. 

il., e thoa man phucmg tdnh (:Ul ,\ihtr ;J gan dl'mg th__u nhal chu:a ihay duO'c,hi~n tuqng 

do xung luqng gay nen. de thay JU'Q'C i:l$n tuqng nay ean tim nghi$m o· gan di1ng dip !1
1
1()! 

lw;l.n lhi~n. t1:c 1:\. tn<ng hF';u th1!c f2.5l thay a, fl hf1ng ::lJ, 91 \-6·i at=-;+ 11. flt ""9 + -e: 
trong d:6 fl, e Ia ughi~m cua phucmg trinh 

da . e -- ::::: A1Ca. cp, U ~ A 0 (a, ), 
dt 

(2.6) 
d9 . - = BJ(a, rp, I)·- B 0 (a, 9), 
cit 

·k~i phil.n tich (2.6) a, e coi nhtr hang so. 

D1' tMy ro net anh hU'cmg ciia xung luqng. Ya do chf}m len ch~ c19 CTao dqng b!. 
xH cac tnrrmg h<,rp rfi•ng. 

§ 3. H~ TUY£:N TiNH CO CAN 

.. ' 
Xel b$ c6 can thvc "'l• trong tm&ng' hqp do 

F = __ c:t · dx 
. dt (3.0 

H$ phuang trlnh trung binh co d<,1.ng 

da _ ell ( v ) 2 
· s~a ---- P- a---

dl 2 ' 2 . 2 
(3.21 

El~ tim dao d9ng kh6ng dung trong h$, ta tfch .lJMn phucrng trinh (3.2), ct~t 

u :::;: a co~ e, 
v =a ~in e, (3.3) 

h$ <~.2l nugc. thay b~ng he pl:mang trinh vi phan tu:ven tinh v&i M ~6 khong d1Ji: 

~~ ~ ~ [~(P:~r- cr.J u-(w -- P ~) "· 

~ ~- ~~ ( UJ - P. ~2~ -- p ~1): ) !l + ~. [ L\ ( p ~< r -- ct J y. 

(3,4) 

Phuong trinh il~c tmng c1t1 h~~ (3.4) c,:, d?.ng 

i\2 
.. [!'J.( '\' )2 

] 1 ( \' )2 6z r (' y l2 12 (1-,2 ( ~' )'. 
- f', P 2) --a. " + rn - [' -2 + T L\ p --~-) - Cl.. -- c:, pi( w- P 2 = 0. (3.5) 

ng hi f m c u" CLil) 13 

A.J,} = + r !'J.( F -~ r _ CiJ + + v~:-(:~-f-, ~--)-~~T~)- -~--;-·;-y. (3.6J 

T u d<'l Ia ci1 t.h~ lim duqc u(t) Ya Tft}. CuM· cling hi lin (19 -ri1 p}Ja ciia dan d¢n6 
Uhh theo rong thrrc "' 

e = arctg(v/u) (;). 'l) 

·t 

I 



sinkVl 

- (w- P _':':__) __2__ cos (PVt -1- 29} - Sa- sin (PVt -1- 28), 
2 Pv t[PV 

(3.8) 

66.. ( '\." )2 . ( v ) 1 81 = €- --- P-_- cos (PVt -1- 28) + w -- P- -sin (Pvt + 26) 
2P'V 2 2 PV 

ew2 . ~ sink'\'! 8 · 
--- (l -1- cos 28) ..::::.., ---+---(;OS (PVt -1- 28). 

P~ k==l lzV 4PV . . 

The at, 61 vao vi tri ci!a a, S trong (2.2} ta dugc nghi¢m giin clung cap m¢t hoan thi~n 

Sau m(>t so linh toan ta e6 

x(kT + o) - x(kT- o) ;::; 0, 

· ~(kT + o) - ~(kT - 0) = ( -J)P~ sw2a(!d'> eos [S(kT)]. 

p - la so nguyen nao d6, k = 0, +1, +2, 

NlJ~a xet.: 

(3.9) 

(;UO) 

a) Tl'r (3.6), (3.7) ta lhay rang neu L¢ kh6ng e6 c~lll (Cl. = 0) thi it nht'd c<l ml}t 

nghi¢m A v6-i Re A > 0, do Li6 bi~n Cl:(l -a bien d?Ji ch~rr. va tang theo lu~t s6 mil. Trong 

h~ _c6 hi¢n tugng h,r kich ul}ng. Ta thily ri\ng tl:Q chi).m gay ra cl}ng hubng tham s6 trong 

h¢ v6-i lll9i gia trt cua tan so '\7; dieu nay khac vai h~ khong c6 ch~m vi trong h~ kbong 

c6 ch~m h(¢n' ttrgng c(lng huang <'h1 xay ra c16i v6-i gHt tri v nam trong ml}t khoang 

nao d6 (xem (3]). Bieu na.y cho phep ta c6 th~ ket lu:}.n rang ct(J ch~m trong h¢ (1.1) hO 
sung nang lugng cho b¢ va d;,o d{mg dugc tang cuang. 

b) Tir (3.2) ta thay, neu tJ·ong h¢ c6 din V<l M so can lhoa man diilu ki~n 

o; - ( ")2, -- P-
I). . 2 

(3.11) 

thi c¢ng lmang lham so .xi\.y ra v6i lan s6" a trong khoang 

- 1-- <v<---2W (' ·· 2W ) 2W 
P \ p~. p 

(3.12) 

Ket qua n~y tnlng v6i kel qnu lrong M kh6ng c6 dn va khong c6 ch~m (xem [3]). V?J_y 
nang ltr<;rng lieu hao do l1JC Can lrong h{.• (1.1) dU'Q'C bt'; clap b()-i nang !m;rn,Q' do CO d¢ 

ch$-m gay ni:m. 

c) Neu 

va v nam o· ngoid khoang (3.12) trong h$ c6 c he d(l clao d(lng uil dan. 

d) Tt'r (J.9) va (3.10) ta thay rang do {lllh h;rang cua xung, & thai ttiem c6 Ute d~mg 
xung tk = kT nghi¢m x(t) lien t\1c va d:;to ham x (t) co bu&c nhay hi'i'u h~n sw'2a(kT) cos 

S(kTl. Neu phuang !rinh (1.1) m6 ta chuy~n c1¢ng e-lm h~ co thi d!ch chuy~n la lien tvc 

Yit v~n toe co hn·6'c nhi'1v t;:i thai diem xung hn.mg tac d\mg. 



trong tttrang hqp nay 

(4.1) 

H~ trung binh c6 d~ng 

-- E -- P- - - a3PVsinP -c- !11 - -- sin20 
. d~ . [ D..a ( V ) 

2 
3 V ] ew2a 

dt 2 2 8 ·, . 2 2P:TC ' 
(4.2) 

dB v 2 . v ew2 

= w-P --a P'\lcosP- D..t - -- (1 + cos26) 
dt · 8 2 2P:l't 

V~y nghi¢m ci'ta h¢ (1 . 1), (-1. 1) trong giin dung thir nhllt dugc tinh theo c6ng thirc 

( 
'\i ' ) X = a COS p 2 t + 6 . ,' 

trong d6 a va 8 xac djnh tu h~ phuang trinh (4.2). Neu ta tim nghi~m gan dung thu 
nh!l.t hoan thi¢n cua bi~n d¢ at va pha 8t, ta cling xac dinh (ltrgc anh hu&ng cua xung l~n 
che d¢ dao d¢ng va k~t qua tn!mg vP'i (3.9), (3.10). 6· day ta chi' quan tam den vi~c tim 
nghi¢m dung cua h¢ (4.2). . 

Cl).o ve phili phuang trinh. (4.2) bang kh6ng, la dtrQ'C phuang lrinh d~ xac djnh 
bi~n d¢ va pha cua dao d¢ng dung nhu sau 

a -- P - - -a· P'\'sinP- Llt - -- sin 20 = 0 [ 
IJ.a ( v ) 

2 
3 :; v 1\ ] Ew

2
a . 

2 2 8 2 2P:l't · 

. " v s v ero~ 

w - P - -- a 2PVcosP -. !11 - -- (1 + cos 26) = 0 
2 8 2 2P:TC 

(4.3) 

D~ tim dmii1g cong bi~n d¢, ta klur 6 lu h~ (4.3) va sau m(>t s6 linh toan nh~n duqc 

Aa
4 + ila

2 + C = 0 (4..4) 

trong d6 ky hi¢u 

A= -
1

- (p ~) 2 

[cos2 P .!.._ D.1 + 9 sin2 P .!_ D.1] 
16 2 2 . . 2 ' 

B ·= -. [1__ pv/).. {p ~) 2 
sinP _!__ D.t + ( ct - -_-w-

2

-) P _!__ cosP _v_ /).1 ] · 
I) ·· 2 2 V 2P :lt 4 2 ' 

w+P-
2 

c - r ~-(P : rr +l-~ w '\7 2;~] 2- 1 (;~)2 . 
w+P-

2 . " 
va Cl, tinh theo h¢ tb(rc 

Gilti (4.4) ta thu dtrQ'C 

. De ton t_~u nghi¢m 

v 
W-P-

2 

6 v 
(!) +.P-

2 

-B + Y B2.- 4AC 

2A 
cac liin so phiii lhoa man 

11 



Nht:r v~y trong h~ khao &at, ton t~i che d¢ dl'rng hhac khong thi dte tan s•.'' phili 
thoa man dieu ki~n (4.5). 

Bily gio ta tim gHL trj dung cua bi$n c1~· va pha, \'a nghien c1rn S!.J t)n d!nh 
cua chung. 

Giai h~ (4.3) la nh~n dugc hai nghi?m sau 

6! thOa man phu:cmg t-rinh . 

sw2 . * v l:':<v2 

-·-- co~ zel· ;:;:- ffi- p -- -
2PX . 2 :2P:IY ' 

va 

.s; ~bOa :mi'L: pbuang tri:nh 

..., ew2 sll ( v )2 v suJ2 
. v · 

w-P----(l+cos26)---. p:- cot•d'-.-.· ~1+-cotg·p-61 sin26=0 
2 2P :rt: . 6 2 · " 2 6 2 

(.Lf:\) 

thi trong h~ c6 chC: c19 tl,t kich a!}ng. 

NsMen dru on dinh cua nghi$m thli h<i· Sau mot lo~t tinh toan ta nM.l'1 augc 

·'li~u ki~n on dinh cua nghi~.!Tl thli- hai (a~' 9~) la 

:zw2 ( ,, \2 
~. c;in 2e~ < t1 P - l . 
T>JI: " 2 1 

,. ,, 1 (VA\*' J Sin 2()., ..!- - c,otg p-Ot) COS 28'i. <_ 0 
,..; :1 2 --

He xet on r'l!nh cua nghi¢m nay can gi~i phuang trinl! Ct.U) day la m¢t phuong 

trinh kh6 giai. noi chung phlti giai bang sCi. khi tim du·gc a~ , 6~ tM vao (4.8) -neu n6 

t[lOi! man thl nghi¢m d(l (h• dinh. T\!Y nhien ta e(J the chi ra rang neu cac tham ::16 CU:l 
h~ 1!-l!}a man die h¢ thu:c nii.o dfi.y thi phu:ang t_rinh (4.6) co nghi¢m, doi v6i nghi$m d6 

thoa man crieu ki¢n sin 20; < 0, cos ~e~ < 0 v;\ coi.g( P ~ L\1-) > o. Nghi$m nay thii~ 
mam eMu ki$n 0.8), do d6 on dtnh. 

V$.y co lh~ ket lu$n rang, nen 

~ P- >-1. ( . ._, )2 w2 
2 pn · 

,, 
ctl>P-

2 



§ 5 . 

.\nh hulmg ciia tham so dl).ng xung H~n M c(J ch~m cung nhu trong h$ thong 
thtrang. tuc la xung hrqng gll.y ra bi~n d~i buac nhiiy d6i vai toe d\i tl;li thai di~m kich 
dtlng xung, con djch chuy~n v~n bien Lhien lien t\)c t~i cac thoi di~m ~\y. 

'l'~u ta thay dbi gia trj cua d~ ch~m thi trong h¢ c6 th~ c6 c ~~~ d¢ tv dao d¢ng. 
dao d¢ng t!l.t diin ho~c dao d:(lng dung Nhu v~r mu6n c6 m6t eM 0:9. dao df,lng nao d6, 
t<.-.::6 th~ dieu chip.h t16 ·ch~m cui. d6i so 

t.i~.a ctd : Nh.ll.f, ilgcly 29!611980 

Bq.i h9c 1'2ing hq p 

., 
T AI Lieu THAM KHAO 
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PE3IOME 

BJ1H5IHHE O.APAMETPA HMOY JlbCHOro TliOA H 3AOA3,Ll,b!B.-\tH151 HA 

KOJ1EBATEJlbHbll1 PE)!U1!11 CHCTEM. 

B Hacrollmefl pa6ore c noMOUibiO MeTO!l,a ycpe.l(HeH!Ill H3JiaraeTcll nocrpoeune npHCli!ILJKeH· 

HOfO pemeHHll .ypaBH€HIIll' (1.1), UOCI!e. TOrO H3y'ieHo BJllll!RHe HMUYllbCII 11 3aU!I3)1.biBilHHli! Ha 

U.ApaMeTpl!'!E!CKI!t:. ,kOJit!O&HHll Jll!HeliHOJI CliCTeMbl npn 3aTYX8Hlill H HeliHHeHHIJii C!ICTeMe C BBTO-
\ 

sosClyJK)I.eHHeM. Oony'!eHbl flbiBOJI.bl: 

A•lll c~cTeMbl no!l, so36yJKiJ,eHHeM PiMflYJJbca ll K0;1e6aHHll cucre~m HeTIJ!l'pbi!lRbi, HX CKOpocn 

.113MeHl!eTCl! CKa'!KOOClpa3HO CO tHa'!KaMH ll MOMeHT llMllY JlbCll; 

EcJIH H3MeHHeM 3Ha'leHHll Jfiflll.3iJ,hlBIIHHll, TO B CHCTeMe ~JOryr HaXO,':(flTbCll a!ITO!tOJJeO!lH!Ill, 

38 TY XdiOlll,He KOIIe6aHHll l!Jm cTa'iHOH!apHb!e KOJJe6aH!lll. O()O.TOMY /i.~ 5l Ha.~ li'ltlll He06XO):\l'!Mb!X 

KOJJe6ailHil MOJKHo pery IIHpoaan. sa na~AhlllaHt~e apryMeHT.a, 


