
xA.c OJNH ci\c THAAfil so oN DINBi cuA H~ PHlfO'NG TRiNH 
VI PHAN TUYEN TRNH H~ so TUAN HOAN 

NGUYEN VAN KHANG 

TRONG d¢ng h;rc hQc ea diu c:ic phuang trinh vi phan m6 ta cac qua trinh dau d(lng 
thuerng la M phuang trinh vi pMn v6·i h~ s6 tuan hoan [1, 2, 3, 5]. Cac h~ so cua 

chung la ham cua cac tham s6 C1'1a ca can nhu khoi lugng, m6 men quan tinh, d¢ Uai, 
M so dan hOi, M s6 can... cua cac khau. Do d6, bai toan xac d!nh cii.c tham so d~ cho 
ca h~ 6n djnh d¢ng h;rc la bai toan rat quan trQng ve mlj.t irng dvng. 

Du&i day trinh bay m¢t phuang ph:lp s6 tinh cac nghi~m cua phuang trinh dlj.c 
trung. Sau d6. ap dvng phtrang phap MONTE- CAHLO xac djnh cac tham s6 cua ca h~ 
sao cho h~ plmang trinh vi phan tuyen tinh h? s6 tuan ho~m mo ta chuy~n d¢ng ciia 
n6 l.ln d\nh ti~m c~n 

§ 1. THU4.T TOAN XAC BJNH NGJ:U$IVI PHUO'NG TRINH D~C TRUNG 

Xet h~ phuO'ng trinh vi phan tuyen tinh khong ihuan nhal 

clxs . ) • . , ( ) - = p,J(i X! + ... +- PsnUJ:\n + fs t ; cH · · · · (a= 1, ... , n) (1.0 

trong d6 psj(t) dt fs(t) 12. c:ic hhm lien tuiin hoan ci'w t v&i chu ky T. H~ phuang 
trinh vi phan luyen tinh thuil.n nhat tmmg irng c6 g : 

~;- (L2) 

H~ phuang trinh (L2) c6 th\~ viel du6i 

dx 
dt:::: P(Ux (j .:r) 

Theo [6] phuong trinh d~c trung Ct1a h$ phuO'ng trinb vi phan tuyen tinh thuan nhat 
h¢ s6 tuan l10an (1.2) khong ph1.1 ihu~k vao vi~c chQn h¢ ngbi¢m ca ban. Vi v~y, ta c6 
the ch9n M nghi$m ciia dtc phuO'ng trinh (1.2) thoa man cac dieu ki~n aauo 

:tJj)(l)) = ~ 1 (S = j) 
S . . ( 0 (S =f= j) 

(1.3) 



lam h~ nghi$m cu ban. Khi d6 
tuy~n tinh (1.2) c6 d:;tng: 

I A-pE I= 0 

t fU' !rinh vi phan 

(1.4) 

Trang 0:6 E Ia rna tr$-n dan vj, con A la rna tr$-n v&i cac phan tu 1<1 gia tri t:;d t = T ciia 
die nghi~rn cua h~ nghi¢rn ca biin neu tren. 

I xi1)cn :r<2)(T) Jil)(T) I 
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2 2 . : x.z (T) I (1.5) A= 

i 1)(T) 
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x(2\T) . 
n . . x~n)(T) ! 

. Nhtr the Ia c6 the dua bai ta::m tim nghi~m ph~,fang lrlnh d~c trung (1.4) ve bai tafm 
tinh cac gia tri rieng va cac vee ta rieng tuang 1rng cua rna tr~n A: 

<1.6) 
3 

Tir 0:6 rut ra rn¢t thu~l taan x~_c d!nh nghi~m phuang trinh d~c tnrng ciia h~ phuang 
trinh vi phfln (1.2) 

-- Bu&c rn(lt: Xac d[nh rna tr~n A b~ng each tich phan bang s6 h~ phuang trinh 
vi phan, (1.2) v&i cae .~ieu ki¢n dau (1.3). 

- Bu&c hai': Tinh cac gHt tr! rieng Pk va neu can tinh ca cac vee ta ril\ng t uang 
U:ng Jk thea phuang trinh (1.6). Chu y rang ta khong nhift thW phai tinh Uit eil cac gia 
tri rieng va cac v~c ta rieng, rna chi ean !inh gia tri rieng c6 rn6d:un l6n nhat rna thoi. 

§ 2. X.AC DlNH_ c.Ac THAM S6 ON DJNH 

Tran·g tnrang hqp t6ng quat cac nghi~rn etta phtwng trinh dij.e tnrng (1.4) la ham 
·cua ffi tharn SO UJ, U2, ... , Um eua b~ CCI hQC: 

(2.1) 

Thea [6] neu lilt ca cac nghi¢m cua plmong trlnh d~c trung (1.4) deu c6 m6dun nhi\ thua 
dan vj thi nghi¢m X = 0 cua h~ plmong trinh vi pban (1.2) ()n djnh ti~m c(m. Kbi d6 h~ 
phuang trinh vi phan luyen tinh (1.1) on cJ:tnh H¢m C~ll. Neu du chi c6 m<)t nghi$m ciia 
phuang trinh d~c tnrng c6 mMun l6n han don vi thi nghi~m X = 0 cua h~ phuang trinh 
vi phan (1.2) se khong on djnh. Khi ~.16 M phuang trinh vi phin tuyen tinh (1,1) se khOng 
6n djnh. Truong hgp phuong trlnh c1~c lrung c6 nghi¢m c6 m6dun bi'mg dan vj. nhung 
khong c6 nghi~m n:'w c6 modun 16n hen (tOn Yi gQi la tmang hgp t&i h~til. Trang cong 
trinh nay khong xet [(yj tnrong !Jqp lai hcpL 

T\:r nhCrng nh$-ll :::et lr€'11 ta ilira r:_:" uinh : N·~u hit d C[te ughi(om Pk(Ui UJ, . .-, Uml 
ciia phu:ong trinh d?c tru·ng (1 AJ Cl:i':u C(\ mN!un nho thua dc:m thl vee Ia !ham sf\ 

cua ·h$ CO' hqc rn6 ta boi h$ phuong lrinh vi phan (1.1) OUQ'C gi;li la vee to tham so on 
djnh ti~m c~n. Neu du chi c6 m9t nghi~m ci'Ja plmang· trinh d;j.c trung .( [.4) c6 m6'dun· 
l6n han clan V\ thi Vee tu I ham s6 U CUa h¢ Cv hQC mo til boi h$ phum1g tril1h vi phan 
(1.1) Ia vee to- tham so khong on dinh. 
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Chli m tham 50 chyn y cua co XflC m¢1 khong gian m chi~u. 
Trong cac bali loan ky thu~t cac tham so nay thuang nam trong rn¢t mien xac djnh. Tron,!! 
nhieu bid toan cac di\'hu ki~n rang bu¢c eac tham so c6 df,lng: .. 

Drr&i day chung ta sir dl)ng phuang phap MONTE-CARLO i4/ d~ xac dinh vee to 
!ham so on d!nh. Thui).t loan xile dtnh vee ta tham s6 Cln dinh U~m ei).n eua mot h~ CO' 

h9c m6 til hai h~ phuo-ng trinh vi phan (1.1) lh\rc hi~n theo so do sau (hlnh 1): 

"6,.JJ hf plu/ttng 
trinh rt.t; vtf; tfif?u 
iuf/1 tl.iu (I. J)ue1 ~ 
x3c t:Tri-JIJ A 

Hinh 1 

T~rong ung v&i thu$-t t.0anneu tren, b B¢ mon Co ly thuyet Tnn'mg B:;ti hqc Bach 
khoa Ha n¢i di'i xay dl!ng m¢t chuang trinh b¢ pMn b~.ng ngon ngfr FORTRA:I d~ xate 
djnh car, tham so i:ln djnh ci'la h$ CO' hQC m6 ta b&i h¢ phuang lrinh vi phan (1. 1). Clll.YO'!!l~ 
!rinh miy Icc\ mill b.;; ph:'ln l'ib h¢ rhmrnJ,i !rlnh Hnh loan d6ng l\f(' hoc cor du. 
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f)e lam v! d1,1 ta xet phtwng trinh :Y!athieu 

X +(a + b COS t) X = 0 (3.1) 

Sl,l' &n djnh etia phtrang trinh nay da duqc khao sat ky. Hinh ve 2 cho ta biet cac mien 
~ (in dinh va cac mU~n kh6ng &n djnh cua phu:ang trinh (31), Trong d6 mii~n g~ch g~ch la 
t~ mi~~ ~n djnh [1]. 

B~y gia ta sir d1,mg phu:ang phap trinh bay b trcn de xac djnh vee to: tham so· 
bn dinh ti~m c:).n. Vee to tham so cua CO' h~ m6 ta bai phuang trinh vi phan (3.1) c6 

, the Hl.y nhu sau: 

(3.2) 

Ta ChQn m<?t so cac gia tri ctia cac tham so a va b' 1'01 si'r dvng chuang trinh xac 
djnh cac tham s6 tn dinh dt tinh. Cac ket qua tinh to:in nghi~m phu:ang trinh d~c trung 
cua phuang trinh vi phan (3. 1) biing may t~nh di¢n ti'r Minsk-32 a xi nghi~p tinh toan 
th6ng ke Ha n(li dtrgc ghi l~i trong bang 1 sau : 

a b P1 P2 bn dinh 

1,2 1,5 3,545963 0,282012 Kh6ng 
1;0 1,8 5,819358 0,171840 Kh6ng 
1,0 2,0 7,727455 0,129409 Khong 

' 

Neu vecta tham so da eh9n ban dau Ia khong tn djnh ti~m c:).n, thi nhu thu~t 
to an da chi ra,. may tinh se tv: d(lng chQn cac vee to tham s6 khae de tim vee tcr tham 
s6 &n djnh ti~m c~n thea phuang ph:ip MONTE-CARLO. Ket qua tinh eho ta tren bang 2 san: 

x'*' a b Pt P2 bn dinb 

1,2000 1,5000 3.545963 0.282012 Khong 
0,288783 0,5775 0,5775 -0,323708 -0,323708 C6 

+0,946157i -0,946157i I 

Trong d6 x>~~: la ~6 ngiu nhien. 

· Cac k•H qua th u dugc hoan to an phu hg p v&i hue tranh ve cae mien tn dinh va 
kh6ng tn djnh da thiet l~p duqc bang phu:ang phap khac nlm eta ve a hinh 2. 

Hi.nh 2 
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Tren CO' SCY dua ra khai ni~m vee lO' tharn so on dtnh ti~m c?n v:J. vee to tham so 
hong OD cljnh cua IDQl h~ CO' hQC IDoJ ta bai pllU'O'Ug trinh Vl phi'm luyen tinh h~ SO tulJ.n 
oan, trong bai bao nay da dtra l'a m()t phuang phip X~tC djnh de iham SO 011 dtnh ti~m 
~n C'Ua m()l l6p CO' h~. Thu~t toan ciia phuang phap ILeU ra tlH.!'C hi~n rat d0 clang va 

hul1tn ti~n tren may 1inh di~n hr, 

Thu:J.t to an tren da va dang dugc ap dvng mc)t dch c6 h i<;;u quii db XtlC d!nh S\f 
in dtnh d¢ng lv:c. cua cac ca h~ ph ire t:;tp. Cac ket qua cHi thu duqc se Bn hrqt drrqc 
:ong bo sau. 

Cuoi c(mg can nhiin m:;tnh ding, phtrung phap neu !ren cCmg C(l th~ ap dvng cl'e 
1ghien cuu S\f on dtnh d¢ng h;rc CLH1 eac co h¢ m6 1a' hi'ri de plnwng lrinh Yi phan a 
tnyen tinh h~ so tuan l10an. 
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ZUSAMJ\lEI\ FASS U 

BESTIMMUNG DER STABILIATSPARAMETE:::C El:NES LHILAREN 

lliFFERENTIALGLEICHUNGSSYSTEM:S I\JJT PERJOJJl2/:ilE:N KOEFFZIEt,iTE'< 

ln der Mechani§mendynamlk ist es notwcncllg, dH~ <·,]Jiltds]y;d]ngungen 

zu bestimmen. In dieser Arbeit wird eine 11 umerische J\J eihode zu 1 Bencclm ung der Slabili
iatsparameter eines linearen Differentialgleichungssystems mn periodischen Koeffizlenten 
behandelL Ein Beisp1el ist angegeben. 


