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L.OI CAM ON

Luan van dugc thyc hién va hoan thanh tai truéng Dai hoc Khoa hoc-
Dai hoc Thai Nguyén. Qua day toi xin chan thanh cdm on cac thay co
giao Khoa Toan-Tin, Ban Giam hiéu, Phong Dao nha truong da trang bi
kién thic co ban va tao dicu kién tét nhat cho toi trong qua trinh hoc tap
va nghién ciu.

Toi xin bay t6 long biét on chan thanh téi PGS. TS. Ta Duy Phuong,
nguoi da tan tinh chi bdo, tao dieu kién va gitp dé toi c6 thém nhicu kién
thiic, kha ning nghién citu, tong hop tai lieu dé hoan thanh luan van.

Toi ciing xin gt 161 cdm on dén gia dinh, ban be va cac dong nghiep
da dong vién, gitup dd téi qua trinh hoc tdp ctia minh.

Do thoi gian va trinh do con han ché nén luan van khong tranh khoi
nhiing thiéu s6t. Ching toi rat mong nhan duge st gép ¥ clia cac thay co
va cdc ban dé luan van duge hoan thién hon.

T6i xin chan thanh cam on!
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MG DAU

Nim 1892, Lyapunov da dua ra va st dung khai niem s6 mia dac trung
dé nghién citu tinh 6n dinh nghiém ctia hé phuong trinh vi phan tuyén
tinh. Khai niém s6 mii dac trung Lyapunov da dugec Hoang Hitu Duong
md rong thanh khai niém sé ma vecto dic trung (chi sé vecto dac trung)
dé nghién cttu tinh 6n dinh nghiém ctia phuong trinh vi phan trong trusng
hop t61 han vao nhitng nam 1965 - 1982.

Bat dau ti nhiing nam 1980, do nhu cau thuc tién va phat trién ly
thuyét, phuong trinh vi phan dai sd da dugce chi ¥ va nghién cttu sau rong.
Nhieu tac gid Viet Nam: GS. Pham Ky Anh, GS. Nguyén Dinh Cong, GS.
Nguyén Httu Du, PGS. Vi Hoang Linh, TS. Lé Cong Lgi, GS. Vi Ngoc
Phat, PGS. Can Van Tuat... da tham gia nghién cttu va giai quyét cac van
dé khac nhau ctia phuong trinh vi phan dai s6.

Van dé st dung ly thuyét sé mii diic trung clia Lyapunov dé nghién ciiu
cac tinh chat dinh tinh ctia phuong trinh vi phan dai s6 da duge Nguyén
binh Cong va Hoang Nam nghién cttu trong [2], [3], [8] va[9].

Trong luan van, chung toi dat van dé st dung khai niem vecto dac
trung ctia Hoang Hitu Dudng dé nghién citu phuong trinh vi phan dai s6
v6i thanh phan dau chinh thuong. Cac van deé luan van quan tam la:

1) Dua ra khai niém vecto dac trung ctia nghiém cia phuong trinh vi
phan dai s6 tuyén tinh chinh qui chi s6 1 véi thanh phan dau chinh thuong;
trinh bay mdi quan hé gita vecto dac trung ctia nghiém ctia phuong trinh
vi phan dai s6 va vecto dac trung ctia nghiém ctia phuong trinh vi phan
thuong tuong ting.

2) Hé co ban chuan tic va pho clia phuong trinh vi phan dai sé tuyén
tinh chinh qui chi s6 1.
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3) He chinh qui cap m.

4) Dinh nghia sy 6n dinh (ciAp m) clia cac vecto dic trung clia phuong
trinh vi phan dai s6 thuan nhat déi véi cac nhiéu dong tuyén tinh va phi
tuyén. Cac két qua nhan dudce trong luan van tuong tu cac két qua tuong
ing trong [4].

Luan van gom phan M4 dau, 3 chuong, phan Két luan va cac tai liéu
tham khao.

Trong chuong 1, ching toi nhic lai khai niem s6 mi dic trung; trinh
bay lai khai niém vecto dac trung ctia ham s6 vA ma tran ham cling cac
chitng minh mot cach chi tiét mot s6 tinh chat clia vecto dac trung.

Trong chuong 2, chung t6i trinh bay cach phan ra hé phuong trinh vi
phan dai s6 chi s6 1 va chi s6 2 dua theo [12]. Dong thoi cling dua ra khai
niém vecto dic trung ctia nghiém, pho ctia hé phuong trinh vi phan dai
s6 chi s6 1, hé co ban chuan tic ciing nhu hé chinh qui cadp m dua trén su
md rong cac khai niem tuong ting ctia hé phuong trinh vi phan tuyén tinh
trong [8].

Trong chuong 3, ching téi nghién ctu su o6n dinh tiém can mi cla
nghiém tam thuong ctia hé phuong trinh vi phan dai s6 véi thanh phan
dau chinh thudng va dinh nghia vecto dac trung on dinh.

Thai Nguyén, ngay 10 thang 10 nam 2012
Nguai thuc hién

D6 Van Chung

6
786 héa boi Trung tam Hoc liéu — Pai hoc Thdi Nguyén http://www.lrc-tnu.edu.vn



Chuong 1

Vecto dac trung

Nam 1982 trong luan an Tién si khoa hoc cia minh, Hoang Hitu Duong
da dua ra khéi niem vecto dac trung 13 mdé rong khai niém s6 mi diic trung
Lyapunov va ap dung vectd dic trung nghién cttu tinh 6n dinh nghiém ctia
hé phuong trinh vi phan trong truéng hgp téi han. Trude tién chung ta
nhic lai khéai niem s6 mi Lyapunov (s6 mii dic trung) ctia ham s6, ma
tran ham va mot s6 tinh chat co ban ctia s6 mil Lyapunov.

1.1 S6 mia Lyapunov

Xét phuong trinh vi phan tuyén tinh * = ax,t > 0 véi dieu kién ban

dau x(0) = x( ¢6 nghiém la
z(t) = zpe™. (%)

V6i o > 0 thi x(t) — +00. Ta ndi nghiem = = 0 ctia phuong trinh (*)
14 khong on dinh. Véi o = 0 thi x(t) = x0,Vt > 0. Ta néi nghiem x = 0
ctia phuong trinh (*) 1a on dinh (khong on dinh tiém can). V6i o < 0 thi
x(t) — 0 khi £ — 400. Ta néi nghiem = = 0 cla phuong trinh (*) la
on dinh tiém cdn (theo Lyapunov). Nhu vay s6 a diic trung cho tinh én
dinh ctia nghiém x = 0 ctia phuong trinh (*).

Dua trén quan sat nay, Lyapunov duwa ra khai niem sé6 ma ddc trung
nham nghién ctu tinh én dinh nghiém ctia hé phuong trinh vi phan.

Xét ham s6 thuc f(t) = e™, trong d6 a 1a s6 thyc. S6 « dic trung cho
toc do tang trudng clia ham e,
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T nay vé sau, vi ta chi xét ¢ — 400 nén dé cho gon, khi t — +o0 ta
chi viét t — oo.

iy 1 .

Ta c¢6 thé viét |f(t)| = e*®?, trong d6 a(t) = gln |f(¢)]. Nhu vay, de

so sanh sy tang trudng ctia ham | f(¢)| v6i ham mi, dieu can thiét 14 phai
xem xét gia tri clia ham a(t), trén co s do ching ta dua vao khéi niem
s6 mil dac trung ctia ham s6 nhu sau.

Dinh nghia 1.1. [10] Gid s f(.) la ham nhan gid tri thuc va zdc dinh
trén khodng J = [ty, +00). So (hodc gid tri +00, —00) xdc dinh bdi cong
thic

X(f) = lim ~ lnIf( )l (1.1)

dugc goi la s6 ma Lyapunov (s6 mi dac trung) cia ham so f(.).

Né6i chung s6 mit Lyapunov c6 thé hitu han hoic v6 han, nhung sau nay
ching ta chi yéu xét truong hop s6 mii Lyapunov 1a hitu han. Chiung ta
qui udc In0 = —oo, do dé néu f(¢) =0 thi x(f) = —cc.

Dinh 1y 1.1. [10] Néu x(f) = a # +oo thi
1) Voi méi e > 0 ta c6 f(t) = o(el®I), nghia la
-

t—o0elate)t

= 0; (1.2)

o) T 0

; s rialle SF nghia la ton tai day tp — oo sao cho
Sooel

GO

t—00 e(o‘_e)tk

(1.3)

Nguge lai, néu c6 mot s6 a nao dé ma vdi moi € > 0 bat ky ta deu co
(1.2) thi x(f) < a; néu c6 (1.3) thi x(f) > a. Cudi cing, néu cé cd hai
cong thic (1.2) va (1.83) thi x(f) =

Nhu vay, néu x(f) = « thi khi ¢ — oo ham s6 y = |f(t)| ting cham
hon bat ky mot ham mi y; = €@t véi € > 0 bat ky. Hon nita, ham
|f(t)|e~(@+)* — 0 va theo mot day £, — oo nd tang nhanh hon ham
o = el v ham |f(t)|e(=*+)" khong bi chan.
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Dinh nghia 1.2. [10] Ham f(t) dugc goi la cé s6 mi ddc trung ding néu
ton tai gidi han hitw han x(f) = lim = In|f(¢)].
t—oo t

Sau day chtng ta nhic lai mot s6 tinh chat co ban clia s6 mi diic trung
(xem [1]).

Gia st fi(.),..., fm(.) 1& cdc ham 6 nhan gia tri thuc x4c dinh trén
J = [ty, 00), khi d6

i) x(f) = x(f])

it) x(cf) = x(f) v6i moi s6 thuc ¢ # 0.

m
i1i) V6icy, . . ., ¢y 1 cac hiang s6 thuc bat ky thi X( > Cz’fi) < max x(fi)

va néu ton tai ¢, # 0 sao cho x(fi) > x(fj) v6i moi
J ARG = Lt < k) di £ ) = ()
i=1

w) X( [[1f> < 2 x(fi).
Gia st F'(.) = [fjr(.)] la n X ¢ ma tran ham xac dinh trén J.

Dinh nghia 1.3. [10] S6 (hodc gid tri +00) x(F) := mz]ifxx(fjk(t)) duge

b

goi la s6 ma Lyapunov cia ma tran ham F\(.).

S6 mii Lyapunov clia ma tran ham ciing c6 mot s6 tinh chat tuong tu
s6 mil Lyapunov clia vecto ham.

i) Néu F(.) 1a ma tran vuong thi x(FT) = x(F) v6i FT(¢) la ma tran
chuyén vi ctia ma tran F(t) v6i t € J.

i) x(F) = x([[F]])-

it) Néu Fi(.),..., F,(.) 1a cdc n X n ma tran ham xac dinh trén
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