XAC PINH CAC THAM $6 ON DINH CUA HE PHUONG TRINH
Vi pHAN TUYEN TiNe HE s& TUAN HOAN

NGUYEN VAN KHANG
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RONG dong luc hoc ¢o cfiu cdc phwong trinh vi phin mé td cédc qua trinh dav dong
thuong 13 hé phwong trinh vi phin véi he s8 tudin hoan [1, 2, 3, 5]. Céac hé sé cha
chiing 14 ham cidla cdc tham s6 clia co cfu nhu khéi lwgng, m6é men quan tinh, &6 dai,
hé s6 dan hoi, hé s6 cén... efia céac khau. Do 46, bai toan xéc dinh cic tham s6 d% cho
co hé &n dinh d¢ng lwc 1 bai todn rdt quan trong vé& mit ng dung.

Dudi day trinh bay mot pheong phép s6 tinh cdc nghidm cha phuong trinh dic
trung. Sau d6, 4p dung phuong phip MONTE — CARLO xac dinh chc tham s cfia co hé
sao cho hé phuong trinh vi phan tuyén tinh hé s8 tufin hoan md td chuyén d6ng cha
né 6n dinh tiém cin

§1. THUAT TOAN XAC DINH NGHIEM PHUONG TRINH BAC TRUNG

Xét hé phuong trinh vi phin luy&n tinh khong thuin nhil
dXs

o - pst(Ox1 + o pen(Dss + L0 =1, W) (1.1

trong a6 psi{t) va fs(0) 12 cic ham lién tue, tudin holn cifia t v&i chu ky T. He phuong
trinh vi phén (uyén tinh thuin nbil twong tng c¢ dang:
dxs
dt

= psiltdzs + o F paiza s (s = 1,..., ol {1.2)

Hé phwong trinh (1.2) 6 thé viél dwoi dang ma iran nhw san :
dx

— = P{t)x
e {()x {1.27)

Theo [6] phuwong trinh dfc trung cla hé phwong trinb vi phan tuyén tinh thuin nhat
hé s§ tudn hoan (1.2) khong phu thudc vao witc chon hé nghiém co bdn. Vi viy, ta ¢é
th2 chon hé nghiém cla cic phuong trinh (1.2) théa mén cic ditu kién diu.
Dy = 31 B= )
5 0 (8=F)
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tuyén tinh (1.2) c¢6 dang:

syn

Jam hé nghiém co bén. Ehi do phwoeng irinh ddc troag ofa hé phuong trinh vi phan

. | & —pE| =0 (1.4)
Trong d6 E 13 ma tran don vi, con A 13 ma tran véi ede phin t@ 1a gia tri tait =T cda
che nghiém céia hé nghiém co bin néu {rém.

e P . My T

#Z0m &P LB
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:cfll)(T) xg)(T). e "c%n )(T) %

_Nhu thé la e¢6 thé dwa bai toan tim nghiém phwong irinh dic trung (1.4) v& bai toan

tinh céc gia tri riéng va cac véc to riéng twong tug cda ma tran A: o

(A — PxE)yx = 0 (1.6)

Tw d6 rat ra modt thuil todn Xhe dinh nghiém phuwong trinh dic trung cta hé phuong

“Arinh vi phan (1.2)

~ Buwée mot: X4e dinh ma trin A biing chch tich phan béng sé he phuong trinh
vi phan (1.2) v6i cde didu kién ddu (1.3).

— Budc hai: Tinh cic gia tri riéng px va néu cédn tinh ci cdc vée to riéng tuong
&ng yk theo phwong trinh (1.6). Chu ¥ réing ta khong nhit thiét phai tinh (4t ed cic gia
tri riéng va céc vée to riéng, ma chi cin tinh gi4 tri riéng c6 modun 16m nhit ma théi.

§2. XAC DINH CAC THAM 0 ON DINH

Trong trwong hop tdng quat cic nghiém clia phwong trinh ddc trung (1.4) 1a ham

“cia m tham s6 uy, ug,..., um efia hé co hoc?

Pk ‘:-pk(ﬁl s U205 auy Um) (..‘.1) }

Theo [6] néu t4t ci cac nghiém chia phwong teinh dfc trung (1.4) déu ¢6 moédun nhd thua
don vi thi nghiém x =0 cfia hé phurong trinh vi phan (1.2) &n dinh tiém can. Kbi d6 hé
phuong trinh vi phan {fuyén tinh (1.1} 8n dinh 1iém cdn. NEa di chi c6 mot nghiém cla
phuwong trinh ddc trung ¢6 mddun 14n hon don vi thi nghiém x = 0 ¢da hé phwong trinh
vi phan (1.2) s8 khong 6n diph. Khi 16 hé phwong trinh vi phin tuyén tinh (1,1) s& khéng
én dinh. Truong hop phuong trinh dic trung c6 nghiém c6 mddun bing don vi. nhung
khong cé nghiém nao ¢é madun 16n hon don i goi la truong hop t6i han. Tronp cbng
trinh nay khéng xét t&i trudng hqp t&i han.

T nhitng nhin zét lrén (o dua ghie s Néw it e oac vghidm prluiug,..., um)
clia phuong trinh &3c trung (1.4) deu co mwd i nhé thaa don'vi, thi vée to tham &8

)

U____ é\ g
U 7

cia hé co hgc mé 13 bdi ha phuong trinh vi phan {1.1) duoc goi 14 véc to tham s§ 6n

dinh tiém cdn. Néu do chi c6 mét nghiém clha phuong trinh dic trung (1.4) ¢6 mbédun

16n hon don vi thi vee to tham s§ U cia he¢ co hoc- mo td bdi hé phuong trinh vi phan
(1.1). 12 vec to tham s& khéng dn dinh. ' ‘
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Chit ¥ ring m tham s6 chon fuy ¥ eda hé co hoc xée dinh mot khong gian m chidy.

Trong cac bai toan k¥ thujt cdc tham s6 nay thwong ndm trong moét mién xde dinh. Trong
nhiu bai todn cac didu kién ring budc cic tham s ¢6 dang: ;

Umin g U < Umax V (QQQY

Du#i day ching ta st dung phrong phip MONTE~CARLO /4/ @8 xée dinh vée to
tham s6 &n dinh. Thuét toan xdc dinh véc to tham s8 dn dinh tiém can clia mot hé co
hoc ma t3 hdi hé phuwong trink vi phén (1.1) thyc hién theo so dd sau Chinh D:

- & o
Uz U (e, m)

3
Grat hé phiseng .

Frink (£.2) var diéu § _

ign dia (130 d> | | ik dc(e=1..,m)

. XJ},‘ d?ﬂﬁ A %:f Yimaxlimm)® ga&"?]/f
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Hink 1

Twong &ng v&i thudt tohn néu trén, & Bo mén Co 1y thuyst Trueéng Pai hoc Bach
khoa Ha néi di xay dyng mét chwong trinh bo phéin biing ngén ngit FORTRAN 42 xie
dinh cée tham sé &n dinh clia hé co hoc mo ti bdi hé phwong trinh vi phéan (1. 1). Chuong
{rinh ndy 14 mét bd phin cta hé chwong trinh tinh toan dong lge hoe oo cfu.
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. th6ng k& Ha ndi duwge ghi lai trong béng1 sau:

§3. THI DU AP DUNG

P2 lam vi dy ta xét phwong trinh Mathieu

m+(a+bcost)1——0 ' 3.1

Sy 6!1 dinh  cla phu’ong trinh nay d& duge khio sat k. Hinh vé 2 cho ta biét cic mién

sndinh va cic mién khong 8n dinh cla phuong trinh (3.1). Trong dé mién gach gach la

- midn dn dinh [1].
| Bay gi¢ ta st dung phuong phap trinh baw & trén de x4c dlnh vée tor tham 85
3n dinh tiém cdn. Vécto tham sd cla co hé moé 14 bdi phuong trinh vi phan (3.1) cé

the 14y nhu sau:

o-()-) e

Ta chon mot 88 cac gia tri cda cic tham s8 a va b rdi st dung chwong trinh xé4c

" dinh cc tham s6 -bn dinh dbt tinh. Cdc két qui tinh todn nghiém phwong trinh ddc trung

efia phuong trinh vi phan (3. 1) bing may linh dién t&r Minsk-32 & xi nghi¢p tinh toan

3
.

a b . P P2 dn dinh
1,2 15 3,545983 0,282012 Khéng
1,0 1,8 5,819358 0,171840 Khéng
1,0 2,0 7,727455 0,129409 Khong

Néu vécto tham s8 di chon ban diu la khong 6n dinh tiém can, thi nhu thﬁ@l
toin d4 chi ra, may tinh s& tw dong chon céc véc to tham sé khac 48 tim véc to tham

- 86 &n dinh tiém cin theo phwong phap MONTE-CARLO. K&t qui tinh cho ta trén bing 2 sau:

a® - a b P1 02 ‘ On dinh
1,2000 1,5000 3.545963 0,282012 Khong
0,288783 0,5775 ‘ 0,775 —(3,323708 —0,323708 Co
+0,9461571 —0,946157i )

Trong d6 z* 14 s6 ngiﬁ rhién.

-Céc két qud thu dwgc hoan toan phu hop véi b&e tranh v8 cac mi&n dn dinh va

khéng on dinh da thiét lap dwgc bing phuong phap khée nhw di v& & hinh 2.




§4 KET LUAN

Trén co s& dwa ra khai niém vec to tham s6 6n dinh tiém cdn va vec fo tham sé
hong 60 dinh edia mot hé co hoe md 13 bdi phwong trish vi phan tuyén tinh hé s6 tulin
oan, trong bai bio nay di dwa ra mdt phwong phép xée dinh cde tham s8 8n dinh tigm
4n cdia mot 16p co hé. Thult todn chia phwong phap nén ra thwe hin rit A8 dang va
huin tién trén may linh dién th, ' -

Thuit todn trén di va dang dwoc &p dung mot cach c6 hidu qui d& xdc dinh sy

“in dinh déng lyc clia cde co hé phite tap. Céc k&t qui @3 thu duoge s& lin lwogt dwoe
Ong b sau. )

Cudi cung cin nh&n manh ring, phuong phap néu trén cing co thé dp dung de
1ghién ctu sy 6n dinh ddng lwe cla cdc co hé mo 13" boi cde phwong trinh vi phén 4
juyén tinh hé s6 tufin hoan. .

Bia chi: Pai hpe Bdch khoﬁ i Nhan ngdy 9-6-1980
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ZUSAMMENF ASSUNG

STIMMUNG DER STABILIATSPARAMETEER EINES LIMNEAREN %
W{FFEP\E NTIALGLEICHUMNGSSYSTEMS MIT PERICDINCHIEN EOIFF FZIENTEN ‘

In der Mechanismendynamik ist es notwendig, die dynamische lingnngen
zu bestimmen. In dieser Arbeit wird eine numerische ‘\ieﬁ“(fdp Zur der Stabili-
tatsparameter eines linearen lefelentlalé!ewhungﬁsysfems mif periodischen Koeffizienten
behandelt. Ein Beispiel ist angegeben.



