. Tap chi ¢o hoe tap X1, 1989 8 2 (trang 25—32)

DAO DONG NGAU NH‘EN CUA H? CAP BA DU m
| KicH BONG 0% MAU”

LE VINH THO, TRAN KIM CHI

Dao d6ng tidn dinh vd niu uvhisn khi kich ddns 14 *3n tedn3» cla hd cdn ba
d4 dege ngaidn cqu trong [L 3], Bai bio niy di 43 cip tal vize khio sit dan djnzy
ngiu nhién cla hg cdp 3 khi kich dinr 1a ﬂon min ». Tac gid 4% cal ra elc trudng
hep khi « B0 mau » dirge thay biny « B tring ». Troag trwong Wgp khong thd thay
thé duec' di néu ra thuit todn nzhisn ciu dao donz da 18n.

Xét phuong trinh vi p-ﬁn ngiu nhifn bic ba

ak g

%+ 'YJ\ + 2 4 12y == eF(t, x4 x, x) + Ve sait) f]).

kS

véi qlt) Ia gua trinh ngiu nhitn dinz lida he v&i € én tring » E(t) gqua b$ lec
toyén tinh

- 3% AW B
La(t) = <5 + Y i = nd, __ )

dgN-i
=1

&7 84y N, ¥, 6, h, Y] ~ Cac hing'sd: 7 % 6 h >0, € — tham s6 bé& F — ham tuln hodn
theo bign t. Loai q{t) ti (1) (") ta cé :

L(x + ‘fjt =+ v? X -qv2\) = elLF + Vé—ché(t)‘ - (3)

Nghiém cfta pheaong trinh (1), (D) phu thudc rdé n-ifu vao tinh chdt cha cac
“chi 338 ddc trung cdn bo loc L. D2 ddm bdo qlt) la qua (rinh cod nins leeng truni binh
{phwong sai) horm hgn, gid thiét nghiém cia phwony trinh dic trung
N

) = W+ ) vl = o | ().

=1 ;

co efic nghiém thye 4m hay cdce nghiém phite o phin thye am. Voi gi3 lhlet nay
phwong trinh bie cao €3) khie phwong trinh (1) cdc s6 hang dang ce™d (c—conet; b = 0)
co gid [r{ Thoé toy ¥ khi t 44 lém. Nbw viy ta chi ¥ét cic nghiém binh én tng vél

“théri gian kh4 len.

§1. TRUONG HQP cAC cHi s6 PAC TRUNG TEUC AM

Gid sft cﬁcrnghiém cha phuong trinh (4) Bj= hj 14 cac s8 thuc am: hy <0,
[hil > e j=1, N» ki By T i=J. Ding piép thi& hién sau day trong phwong
trinh (3)
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. N '
" : oF :

d : = E b[g';f:;eh“t + e c0s%, (1.1}
dt w - :

Ti=0 :
vid = v+ 8 hy = =m, p= G, N+ 2 vabu(b), a(t) 0(1) 12 ot qua trink Mareov
théa min cée phuwong trinh vi pain ngin nhzén- .
dbg = et a, b, 01 dt + VePrlt, a, b, 0)dE(),
da ew:{t, a, hy O At + V;Vj:f’t,‘ s .b, 6) a&(t,
A0 = eyt &, by 0) At + Ve Valts & b, 0) d&(t). k a.2
Thay (1.1Y vio (3), si dung cong thee 1ts [4] ta thu dwge cie phizong trinh sau:

i

P hets o __?P ‘ ‘ ar " _ aP
; K+ V, — cos aV —sin®?) =3 _ch,
b e P Y % +aVy - (‘ _) Nad

g e ap
Yy eh}'&t ar - ui o8P + auz -——-(_9111‘?) =
B P

N
K=0
N
{ ar
s \aw
T hg phuong trinh nay giai duge chc -nghiém
(- )N LFe"'th

' 2 a»
- LE — ViV cosp) + —- V2 28— con {1.3)
=y QP) 2 ot - _ ‘

= K- ’
(hg + v} T {hg - hy) H (hj — bK)
i=0 j=E+1
™ ! ‘““’:.: f
o = {1)N+K gy ¢ 77K s
: K—1
(i + 9% T (b~ hy) FII (hjmhm)
=0 ‘ j=E31 -
sf:-s_ini’cp + o*) - tho;-,rq:ruie 2%)
Vy = o 3. Ve = — . ]
v . aVr
1
g 2 3 sh a
trong 4o
N
L S z——ﬂ-- sn\/: T (15)
E%’ H VhE + v ’ i -‘/h r hi+ v .
=t . ‘ j=0 .
Pl bién dg = by e ? phuong trinh cho dg c6 dang
ddg = Ehr{dn; + exr ehK!] dt + VE Br eth dg(t)- (1.8)

Thﬁ'y ]-ﬁ_ng cape da1 ]uqng EEK eh ’ BKeth 1% glé] 'ﬂ@i; do tinh chdt phu thude
ién tuc cfia nghiém phwong trinh vi phan ngln nhién vao than 36, véi € dd nhd va
1t a4 lon rong xdp xi tho nhdt cd thd coi di = 0 vd nghiégm xdp xi thﬁ- nhit cla
phuong trinkh {8) st la

dPx a7y .
= g——cos (v 4 0 1.7
,‘dtP _a a5 0s ( 3 )u . . ( )

Pl



trong 46

- . X £ 2, 2 2 = - hsinf *
e w e LFsin{p + 9*) _ g"h%cos (q?-?-!p)Jdt Vs as1n{¢P+<P) dE(E)
: ¥r o 2avr® ‘ vr-
N - s * 22 | B *
dﬂmc[ LFceslp + o*) . c h*sinl® +.CP1 cos{p + 9%) ]dt-—
avr avird
—_— *
. VB ch COS(@ + L4 ) dE(L)I 7 (LSI
‘ . avr .
& d2y @% r dugo x4c dinh theo {1.5)
N
. ?
Bay gio bidu difn todn tir L dudi dang L = H (-5? — hy )
. o 1 .

b e,
vi chd ¥ ring M% (—55% + th)sin {p + 93 g '\/h + v2 M[Fsmqal
t t

f& do 1a ¢b

M4y — LFsinlp +9% } 2 ) sin(p + %%) % -
t} v ' t? H‘(at hi J B vr

=t
- M}-—Fsin(CP-FCPo) %

t vWhi + v2

Bing cich twong tw co thd thidt 13p dwge ding th¥e cho cde hé¢ sd chuyén
_dich va khudch tan con lai. Nhu vay hé (1.3) va he dusi diy co cinz cac hé sé

trung binh:
B - fea \ 2 2 - al
da = ¢ [ Fsin 9 + o 4 ZIRTcosTP ]dt - Ve 2Bt E a&{t),

‘ ‘ﬂ/hz + v? 2aur? vr
— ‘g -
a8 = s[ Peos'o +90)  olhlsinzeos? |,y Mdﬁ(t) {1.9)
: CavVn? 4+ vE avér? avr

Ap dung pheong phip trung binh [4} cho h2 {1.9) nhin dwg: phwong hinn KFP 4si
véi mat do xac sudt Wia, ) cia bién &5 va pha

] F 1 &% & 1 82
- (K1W) + — (K, W)} = — (KW)+ K — — (Ez2W) (1.10
o (EW) + e (KW) " 5 (R W) + — — (&) (1.0

E],
Cac hé 88 truy2n va hé s5 khuéeh tin dege tinh theo codng thie

: a?h? M — Flunsing + veose)
K1 = + 3
PREX: t v(1E + vE)
F(T;cns:p — ¥sin®)
K= 2 p)
t av(n? + v?)
62h3 2hz
- M= P T Kiz = 0. (111

N

Yidu: . Xét phawong trinh {i} trong tru(‘rng hop

F=uazx+ Gtgx + ng + peosvt, ' (1.12)
vi ¢(t) 14 qug trinh « 3n mau » bac nhit '
q(t) + %q{t) = o, V22 E(t), > e (1.18)
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khi d¢ {a €6 : . .
b= oeV2z , 2= (7 + v?) (a? + ¥y, | S I BTY
Nghiem eda {i.0) Ll’cﬁ;f trudng ke ndy co dang |

- X = acosPs P = Vit +.9. ' _ . - [1.18)
Thay {1.12), (1.13) vao (.11} ta eo _ |
o h? + a_(-il__‘j_f;gn _ aav?) p(vcos® 4 7sinf)

K—j‘m“‘

4av?p? a{m? + v?) Cav(n® b )
Ky = N — C%?_;;Z — {;53—,21} -p(ﬂcose — \lgina) . (1'16) .
‘3\‘{'1“' -+ ‘\4‘2) 23\!(7}2 + V?‘) '

Cic h¢ 83 Ky Ky thonr min aizy kign tich phan [5] do 46 nghigém cfia phireng trinh
FPK twong ¢ug dwec tiah iheo piép cdu phirong

s . ‘ 16“4 a h
W{a, 8) = exp g TR { Ja [ = Kla, O+
‘ ; (4 - ) + 16v4p2 4v3r® | |

T

+ Paky(a. ) + & ] da + jq [—213-—- a*Ka(a, 0) + . Bo ?h: — Pag, (as B)} dﬂ]}. (1a7m
- 2p2

R 4v2,2
trong dé o R
p= MR — mpE — asviy) o N ¢ B L))
Sy ayn — aavd) |

Thay {113} vio {117} ta tinh dwgs W(a, 0) v& 46 13 co s& d% phan tich deo doug.
. ! o
.

§3. TRUONG P CAC CHi SO PAC TRUNG PHUC VYOI
PHAN THUC AM BU LON VE GIA TRI TUYET po1
Git st phuong irinh dic frung (4) co cac nghietﬁ phite s
1'_1* 1O|; )\j<05 i jl>gs j: I, N!—I'

Cing nhw phdn trén, dang phép thé bidn tr ong phuong trinh (3)

I
dPfx P«]t) Nk 1 eosp
wicie W Qi + {—")Phe - + a— (2.1
T = L (el ) e = )

=1 _
‘vat'g"ﬁ,pﬁﬁg N’!‘Q,HSNIQ-

o due b oho cde bicn ojeit ToBi e ¥

Twong ty nhe § 1, ta Iip dige phwong trinh ¢ho céc bign cjer i ¢jetit sbe

v thiy }‘e‘"lngﬁtromg xip ¥i tht nhit cé thé coi ching bﬁng khéng. Khi d6 phwong
trinh xéc dinh cac dai legng ait), 0(t) 6 dang:

4 = e -—LF(vcos(cp + @) + wsin(e + 9,)) 4 sZhH(neos(P + @o) = viln{p + @, )i2’ a
" ' VR -+ Vz) 2av R2(7% + i)
chiveos(p + 9} + Msin(p + @ol) dE(y),
YR{T® + v?) ‘

‘_"1/5:
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a6 = = [—LF'(;T].COS.‘(;:? + o) — vsin(e + o)) __ 5% ¥{veeslp + 0,) + nsinle + e?o‘)}
avR(7n? + v¥) a?vin krz + vE)*

E - thv]cos(ﬁ? 4 @ad — vsin{e + go)) -
b4 ',(“'1&09{? + ®.) - Vsm_(ﬁ? + 90)) ]c‘u Ve R dZ(t),
- ' _ (2.2
Trong 46 '
g -
s R = H Rj, Bj= Vin2 & (7 4+ Q7 ~ o)
=1

—2ApY A0 v -
sin®) = c0aP = A T g & = 1, n.
Ry R it
=1
Nhu phén trén. co lhe ching minh hé (2.2) vi hé phweng trinh dudi day co
cliing ht 8é djch chuyén vi khuéch tin

o = [-—*F(Vcos? “+ nsing) n azh*’"{r’;;m@ — y5ine}’ .
\J(nz 4 VZ) 23.\};32(7]2 + -\‘,'?.}2

hiveosp + Tsinp)
VR( 4 v*)

~ Ve da(tds

B=e [wf(‘r}cns@ — vgin®) i ﬁ‘zh’i‘(vcns’P + ﬂsiﬁn@l
av(n* + v%) a VRA(n* + V)

- Gn("}{:(‘ sp V"m’?}

X (reosp = Vsm)]dt -
avk(r2 + V8

ai(p. - (2.3)

Theo [3] céc hé phuwong trinh (£.9) va (2.3) tvong dweng voi phuong trinh vi
phan bac ba sau; '

x + 7 + vix + iz = EF(t; X, %, X) —I- Ve o VSalvy ﬁ(t), (2.4)
trong do Sq(V) -~ phd mit do cla qué Ellnh q(t) 461 vei he (1.9)
22040 a2
Sq(v)zah(‘q -’rV): &°h
r? N ,
4 (a] + %)
_ =1
d6i vei he {2.3)
’ GZhZ G?‘h2
- Sq_(\') = RZ =

-~

. 2,2 L) 2
N1 v+ 03+ 0F — vz
=1
Tir cic két quid ¢ hai phin tréen Ai dén L&t ludn sou: Déi véi ha cé‘p ba (1}
kich dong cuifrng bue € dn mau » q(l} cd thé thay Ling Gén brdng » I,\q(w E(t) néu
chac chi s cita bd loc (2) I2 s thyuc am hay s6 phic co l..hdl} thve am 43 1én v Lid

tri tuvet A&
.
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54 TRUONG HOP CAC cHI 56 DXC TRUNG PHUC
V{1 PHAN THUC AM NHO

Khic voi §2, & day ta xét Aj ~e. Gid thiét ring bd loc L ¢6 thd bidn difn
dusi dang

=1, + €Lt ' ' (3.'1)

trong 46 cdéc chi 88 cta fodn th L, 13 phin @0 eha chi s§ cls lodn & L, tuc I
bing =+ iQj. Khi dé pu wong trinh (3) co dang:

Lo(x + nx + v¥x + 9v2x) = g[LF — L1(x + 'l]x + sz + 'rjvzx)] + Vs chE(t) (3.2)

Gid sy Q) = Qg khi j5=K, Qjv, [Ql >,
khi 46 nghiém cilia (3.2) eo dang

dar ar —Nt
2. a1~ cos@l + (—n)Pbe B, (3.3)
dt? ar? ’ R |

1=0

Q= Vs @i =t 4+ 0 p=0, N+2, n=NJ
& day bs a1, §i 1a nhitng qua trinh Markov (héa min céc phvong trinh vi ptan ngla
nhisn —
dh = 3&(‘: b, Ays ﬁ])d[ +V5 ﬁ(t; b. s el)di(i)

da; = sull“! b_! a)s el)dt -+ V-B-VH(t, b, :H e[)dz(t)n
abi = euy,(t, b, aj, Bl)dt + Ve Vact, by ap 6;) Ak, (3-4)

trong do céc k¢ s6 o, B, ail, vy, Vil Vzl 1a nghlém duy nhit, cia he phuong lrlnh
dai sé’ EEL

1

ar P —pia -

E[ Vi, ;t—P“ cos@t ¥ a,Val -é;?— (_-sintpl)} +{=1)Pe "}fg; S‘Ngﬂgth,_
1=0. ’ '

n
2 ar
u
o ugg e

i=0

or . -t
cosP1 + uya . “-smc?l)] (=P e Mo =

- SN2 [LF ~ Lix # ux + vix 4 pix)] —

1 ap aF v e

- Vival — c0sP G o= a VI ——(=cosPiM. 1 = O, N 5

z [ o ( P I ) 1Yal or® P _0. N+Z
1=0 . .

1

Gijdi he phuoncr trinh nay, trong xdp =i bic nhidl va v&i t dh Ién thinh ph?ﬁn |
e TS rat gin khéng va fa thu duge hé phuwong trinh cho a1, 01 nhe say:
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QiRiRE + Un
dzhz('r;co:q:, - Q!Sincm) ] dt' _ ‘/-; ch(Qxcos@i B 'ﬂsin@f) dg(t)
2Q%R{ay (72 + Q%) QR -+ )

o =6 [ {(LF — Lalx -+ 9z + v2x 4+ 2N (Qicosg + qsing)
1= -

dal—':a[ (LF—-Ll(x-{-T}s:-!-vzx-—i-'rv;\.))
alyRme 4 Q 7
+ a?h2(Qicose; + Msin®,) (jeospy ~— lemcpx)]
atQfRE(n* + Q7)2
— ch{fhcosP, + rsing) -.a, ‘ D e
---1/6 ,Q;!Rl(ylz " Q%) d%\t.),. | (3.5)

dt =

_ . =0 n
Nhw vay khi tdt cd cde chi s cia bd loc (2) Ia 86 prire cé phin thue dm dd
‘nhd, frong trwéng hep khong cé noi céng hudng, phuong trink (3) c6 dao dong
da ti&n:
Nz .
3 : ’
¥ = L a1c0s Pl L= Gl + @, (3.8}
i=0
trong d6 bién a6 al vi pha O sdc djnh r phueng frich vi phan nglv ahién 1t (3.5).

KET LUAN

Dao &bng nghu ntién ctia hé cip ba (1) dvai kick deng «on mauw® qlt) 48 dvec
mghién ¢fru trong cac frudng Fop khi cédc cbi 58 dic trury cda 1o loo
gm. hede sé phoc voi phan thye &m €0 lén ve (il tvi tuyit dai, luic s¢ pkie vai

phin thyc am d4 nhd.
Treong top cée chi s6 dfic tryng cfia To lec (2) 12 86 thye &m Icic s6 phic
cé phin thyc dm 4d 16m vé ¢ia tri tuyt d6i thi kick doug « br mau » qft) co thd

thay &wge birg « dn tring » VSq(W E) (Sqfv) — pEd wit &0 cha guéd trink aft)
Truéong hop cidc chi s6 dic tromg cta ko lec (©) 14 s Thic v4j phin thuc am
&% nhd ve gia tri tuyét 461 thi rhvong trivt (3) c6 dso Gorg da [Am (3.6).
P& wét tidac bai bao chm'g t6i xin 14 1¢i chan ti anh cdm on Tién si Nl’u}en
Doéng Anh di déng gép nhidu y kién quy bau.

Pia cki Nhén ngay 16-3-1989

Vifr Co vign KHVN
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4. XKACBMUHCEUH P. 3. Tpenenpnas TeopeMa A48 pemerufl  ZuchdepeHrHaNbIBK
yPaBsennil cochydafinoli npasoll wacTrio. Teopus BeposTHoCTel W ed  npHMEHEHHH. .
444 — 462,2, Buin. 3, 19.6r. :

5. HTVEH LIOHD Abib. Bsausdos BAusHne pasiuuHBIX THIOB TepHOAHYECKHX M Ciydak-

HLIX BOSMYLIGHHE Ha HeJunmelinble xogaelaTelbHhbe CHCTEMb. ﬂOKTOp ,leccepraﬂ;ug
KHeB, lBSBP. .

PESIOME

CAVUAMHBIE KONEBAHUA EEJIHMHEMHBIX CHCTEM TPETHETO
HOPAJKA 1OJ JAEUCTBHEM « LBET/IONO [IYMA »

B naunoff padore pacmorpennt caydafinsie Kodefanns cHeTeM ’rpen.ero nopAiKa nox
ZeficTENeM « UBeTJA0ro HIyMd B

VEaBAHE! TAKHE CAYyYaH Tie «SEBEeTAEH MyM» 3aMenseTcs «CelkM myMoMs, B cliydae,
Kox‘;i;é 5Ta 3aMEHA He BO3MMKHA, YKA3LIBAETCA aATOPHTM JIAA H3YUEHHS MHOTOYACTOTHHIX
Koaelanull, . ‘ -

THONG BAO Vi CUOC HOP TOAN THE LAN THO 2
CUA BCHTU HOI CO HOC VIET NAM KHOA 1L

BCHTU ¥6i Co hec Vidt Nam kboa 2 d3 hop cudc bop foan thé lin the 2 tai
Pa Noi vée ngéy 10/4/19 9 Tham Jy ¢o 22 iy vién ché&p hinh, 5 dai dién cic Trung

thm chiz el 7 8y vién ving mut. CLd tich NguyZn Vin Fao chi trl, téng thuw ky Pham
Huy&n bio cio v3 host déng cta Hoi trong 1 4m 1988 va nhiém vy trong nim 1989,
BCHTU nhén tz&7 trong nim 1988 I1¢1 vAn duy (rl dugc cde hort ddvg tiwdng xuyén,

t6 chire 2 héi thio khoea hoe, 2 16p huin luyén Co Lec frong @6 cd lép hudn 'uyén
gqu-c t& UNESLO vé dso d6ng. 16 chte hal héi théinh I{p Héi Co hec.tlianh ptd Hé

Chi Mi~h, 16 chte Trung dm huin luyén va pho hign co boc, 21 rghiép dich wvo va'

sdn xudt; cde fosl dong déu ddng hwong, c6 higu qua, linh heat, diu kLdp, sit chie
niny cia Hol : )

Trong nim 188%, ngoai cic Leagl déng thudng suyén, s& 18 chte FHi nghj Co hoc -

vit lan bign denmg va cac hdi thée chuyén séu cho ting vin d& 16 chée thi Olimpic
Co th: va cAp feclbng Héi Co Lec cho sinh vien, 18 chte thém céc Trung Am ctuyén
nginh, cbd d6ng 16 etwe guan Lé hop tie v¢1 Hoil Co hee Ba lap va cdc nude khie.

Cude Fep todn the DCH 1an tha 5858 18 chue tai Ha Noi vio théng 41890, gita ky s8

6 chwe cae cuée hep theo midn lai Ba Noi va thanh phké HO Chi Minh.

BCHTU quyEt ﬁinh mién nhi¢m déng chi 1.& Khich Chiu vi di cdng tdc & -

nwée nocai 11én mét ndm, bAu b6 eurg cde déng chi PO Sarh va Pao Huy Bich vao
BCH. Fhin cbrg déng Chl Pham Huyln lam trudng ban 8 chic va d&i ngoai ; déng
chi Neuydn Hirg €8i — Trudng ban Kinh & va Ky thoal, ddng chi B Sanh — Trudng
ban nghidn cdn va bdi dudng. o

BECHTU d3 sodt lgi 18n cudi hén ditw 1& sta 46§ clia Hoi Co Hoc Vit Nam

ma Fai 16l dai bitu lin k@ 2 43 théng gua vi quyél dink cho in thanh tai lidw..-

Cudec hop da tién hanh ireng Lhéng ¥bi thdng thén, dan chd v nbdi tri cap.
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