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Khdo sat mét ke co hoc, vi tri cla 16 dwge xde divh bing cie iga 46 Lagaléngm
qi» chiu tac dung cac lyc khéng thé Qi (i = 1, n) va bam Lagoringio cfia hé chl qua

L=T-—1IL & dé:

n n .
1 o . N
TZTZ a?j qiqj-i'z a?qi-}-a“: H: H(t, qi). (0.1)
ii=i i=1 . -

trong d6 alj, af, a* 13 cdc ham 43 cho eda thoi giav va toa d9 hé, ma tram quan tinl
fla% il 12 ma trin vabng, d6i xtrng va khi nghiche
Gii s& hd dwor d&iPu khién theo chwong trinh dang:
n

Z fpigqi+ 8> 05 P=1, 5

i=1

(0.2)

Pigu kien (0.2) droc thds min voi moi . didm cda khong gian phka moé r6ng
{i qi, q1= trorxg mign khio site

§1. HE PUQC PIRU KRIEN LA HE HOGLONOM

Bai toan duge 48t ra nhw sau: Um cic di¢u khidn ui (i =1, n) sao eho he (0. 1)
dedi tic dung cla cic Iye khong thé Qi (i =1, n) va cac lye didu khitn wsd = 1, n)
thye hién chuong trinh (0.2),
Nhw di bigt phuong trinh chuyén dong clia hé 6 thé vidt trong dwng:
da 2L dL :
s — o~ = i doui, i=1, 1 {1.1)
dt  8q; dai

hig gifi quvét bai todu dat ra, chidng ta tim chc Tye didu khiép of (1 = 1, n) sao
cho hé (1.1) thwe hién chuwong trinh dang:

Z pi qi+ 88 = Pp (L qiqi), =1, S (1.2)
=1
treng 46. cac ham Pg duge chon thdn min didue kign:

Pty qi. ‘T!) >608=15 i (13)
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vl mol 1, q; thude midn khio sab
2. Né&u chwong trinh e6 dang:

n , .
Z gg‘*ia}i +ogE =0, B=1,6 : 2.11.
=1 ' '
thl chugnog-trinh (2:11) ¢in duge viét lrong dang (2.9\},.trong- ‘ds S

n

3 . daty - 3
& . gﬂ

P = gpi; gp = 5‘ 2: 2: + 2R
gri = gpi; g§ aq q q + q it qi ot
- i,j=t

3 Két qud najn dege vdn con cé thé st dung trong truéng hop khi lien kat
chwong. trinh e dang :

]

gk, g > 0; {3 =18 - (21N
Ehi d6 ching ta khéioc sit h¢ ¢d chuyen ddng chwong trinh dang
, T n _ .
- E geiqi + ge = Pg, B =1, 8 (2.13)
i=1
trong do: '
% u 2
ag% & . 32 ¥
gi= 2, gg= Y Bl g2 E LM {1
_ Iqi quaq] 3q13t ot :
59_]:1 \ i——I
eom ham Ppit) thda man &idn kitn . :
Pg (1) >>0 (2.1

v&i moi t trong khofng thei gian khio sat.

4. 06 thE st dung nguyén ly Gaoxo d& khdo sat hai toin chuyén déug cia ¢o hs
voi lign két chuong trinh loai bit ding thée.

D% mink hoa, ching ta khdo sat hé, him Lag‘(yringicy clla N6 ¢6 dang:

. ‘s .
2L = aqf + bgz + 2cqiqy (2.15
trong do qi. qz 1 cdc toa d¢ Lagéringic clia hé, a, by ¢ 14 cée hdng 36.

Gid st Q1, Qg 14 cic Iuwe khong thé tdc dung 1én hé. Tim cac didu khidn u, v dd
ke thie hige chwong trinh dang:

dfn + hqz > 0, (2.16)
trong @6 d, h 12 nhitng hiing a6.

Db gidl quyét bai toan treﬂ chdng ta tim cdc didu kh]@n u, v db hé thwe hisn
ehirong irinh dang’
dqu + hgz= P(1) (2.17)
trong 36 P(1) 12 ham duong trong khodng thoi gian khio sat t 2> i
D% vist phwong trinh (1.4) ta tinh cic ma tran 1 X 2| Gps || va ma tran 1X1 || Gg [} :
| Ggill = {i (ab — ch)/A (ha — de)/A Y],

1Gal = Il P+ [Qu(db — k) + Qafha — do)]/A I
trong 46 4 = ab ~ & :

B% thyuc hign chwong trinh (2,16} cdc lge didu khidn u. v duge sée dinh #ir he
phwong trinh sau:

(db — he) u + {ha — de} v + Qi{db — hc) + Qpiha = de) + PA {2.18)




R rang Hoede didn Khihn u. v phy thude vio Khang nhirng him (1) 1.11..."“ edu phu,

thude vao mdt ho thong sé. RS R
; g]y gi chiing la gid st riing litn k& chuong trink (2. ) I ¥ tlmng': NS

eo hoe gill tieh thi

u = dv/h = §
T {2.18). (’19) fa c6:

u = a4 [AP — O(db — he) — Qz(hq — de)} 7 (a? J - haa)

v = h[AP — Qs{db — he) — Qz(ha - de)] /(a%h ~ hla).
Phumw trivh (I 1) co fIaug :

qul F+oegqr = Q1 ousogr Fobge T Q2 b
Ehi gidi hé phuwong trinh {2.20) ching ta nlan dwge:

qu = [blhgi — dQz) + AP(hd — B ]/ (d5h + KZa - 2nde),
gz = [u{dgr — hQ2) + Ap(an ~ dc)]/(a?b + bla ~ Zhde).

'Khi tich phan nhitng phweng trinh ndy ta nhin dwgce:

1 .
g1 = [P{bd — he) + - h(hQr — dQ2)® -+ et + ezl / @%h 4+ b - 2hde),

1 ‘ ' . o
qz = (Plah — de) + — dfiQi — bQ2)i* 4+ Dit 4+ Dp] Xd%b + h2a — 2hde). b )
9 ‘

cde hiing s6 tich phan Cr, Cz2, D1, B2 thdéa min che didu. kien :

dly + i = 0, d2 4+ hDz = 0.
Do dé: .

' 3 h : ; o
q1 = [P(bd — he) + hihQ1 — dQz) T Ty (D1t + D2¥] s @b + h2a = “kde)

_ il
gz = [Plak — de} + — (1 ~ hQ2)t? + Dit -k Dol /G1%b + % — Zhde)

. Céc hiing & iich‘phan D1, Dy duge xéc dinh to digu kisn diu:
(;; = qy (o), q; = q1 (o), q; = qalol q: = qalo),
chiing khéong d@cll@p voi nhuaa, bl vi

af = [P°(hd ~ he} — hDa/d] /A% qf = [P°bd — he) ~ hInfd]; A%
qf = [Pah — de) + D2] | A%, g2 = {p°(ah — do) + 1i]/ A%,

v 0¥ = Plo), P = Plol, A% = 1% % 42 - Shde

EET LUAN

1. Trong bii hao d& tinh bay phweng phip xée dinh ciac lyc ditu khitn 48 he
thue hién chwong trinh logi bt déng thie, cho truong hop hé bhaeldr dm (he phu'ang trinh
(1.4)) va hé phuwong trinh (2.6} c¢ho truwdng hop hé khéng holondm. '

2. PBi vach ra tinh chit quan trong déi véi leal chu—ong trinh lcai bat dang thlfrc )
13 khi ning ditu khidn (o bé trong trudng Lop nay duge mé rong hor d6i véi fr

hop eiin logi chuong (rinh dipg thic vi chuydn ddéng clia hé tropg trwong ‘hop chtmng
trinh la hoan toan, chuydn déng chia hé con phu thude vio s ham duong.
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