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L1 cam doan

To6i xin cam doan rang cac két qua nghién cttu trong luan vin nay la
trung thuc va khong trung 1ap véi cac dé tai khac. Toi ciing xin cam doan
rang moi su giip dé cho viéc thuc hién luan vin ndy da dudc cAm on va

cac thong tin trich dan trong luan van da dugc chi ré6 nguon goc.

Thar nguyén, thang 7 nam 2015

Nguoi viét Luan van

Hoang Ngoc Thai
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Lo1 cam on

Luan vian nay dudc hoan thanh duéi sy huéng dan tan tinh va chi béo
nghiém khic ctia thay gido GS.TSKH Vii Ngoc Phat. Toi xin bay té long
biét on chan thanh va sau sic dén thay.

T6i xin chan thanh cam on chan thanh t6i Ban Giam Hiéu truong Dai
hoc Su Pham - Dai hoc Thai Nguyén, cac thay co gido Khoa Toan - Truong
Dai hoc Su pham - Dai hoc Thai Nguyeén, cac thay 6 Vién Toan hoc - Vién
Han lam KHCN Viét Nam da tan tinh truyén dat nhiing kién thic quy
bau ciing nhu tao diéu kién thuan lgi nhat dé t6i hoan thanh dugc luan
van nay.

To6i xin gii 161 cAm on chan thanh nhat téi gia dinh, ban be, nhiing
ngudi da luon dong vién, hd trg va tao moi diéu kién cho t6i trong sudt

qué trinh hoc tap va thyc hién luan van.

Xin tran trong cam on!

Thar nguyén, thang 7 nam 2015

Ngusi viét Luan van

Hoang Ngoc Thai
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MG dau

Bai toan 6n dinh cic hé phuong trinh vi phan 13 mot trong nhitng bai
toan c6 nhiéu dng dung quan trong trong giai cac bai todn xuat phat tir
thuc té, doi hoéi phai st dung nhiéu 1y thuyét vd cong cu todn hoc hién
dai. Ly thuyét on dinh cac hé dong luc bt dau dudc khéi xuéng tit cudi
thé ki muoi chin bdi nhitng ¥ tudng va két qua quan trong clia nha toan
hoc ngusi Nga A.M. Lyapunov. Mot cach hinh tuong, mot hé théng duodc
goi 13 6n dinh tai trang thai can bang ndo dé néu cac nhifu nhé ctia cac
dit kién ho#c cac cau tric ban dau ctia hé thong khong lam cho hé théng
thay doi nhiéu so v6i trang thai can bang ctia né. Do d6, 1y thuyét on
dinh dugc nghién cttu xuat phat tit thuc tién va nhu cau phat trién cta
mot s6 nganh khoa hoc. Tit nhitng ndm 60 ctia thé ky 20, ngudi ta bat
dau nghién citu tinh on dinh cac hé diéu khién nhu bai toan diéu khién
dugc, bai toan on dinh hoa, diéu khién téi wu,... Tt d6 dén nay tinh én
dinh ctia cac hé diéu khién toan dudc nghién ctu s6i noi, thu duge nhicu
thanh tyu ryc rd, sau sdc va ting dung rong rai trong nhiéu linh viic nhu:
vat 1y, kinh té, khoa hoc ki thuat, sinh thai hoc, méi trudng...

C6 nhiéu phuong phap nghién ctu tinh on dinh cia hé phuong trinh vi
phan. C6 thé ké ra day mot sé6 phuong phap chinh nhu phuong phap thi

nhat Lyapunov (hay con goi 1a phuong phap mi dic trung), phuong phap



tht hai Lyapunov (hay con goi 1a phuong phap ham Lyapunov), phuong

phéap xap xi, phuong phéap so sanh...

Noi dung cua ban luan vin dude trinh bay trong hai chuong. Chuong
1 trinh bay nhiing kién thitc co s§ vé hé phuong trinh vi phan, khai niém
vé tinh on dinh nghiém ctia hé phuong trinh vi phan, dong thoi gisi thieu
phuong phap ham Lyapunov dé xem xét tinh on dinh ctia hé phuong trinh

vi phan. Chuong 2 gidi thiéu bai toan on dinh hé phuong trinh vi phan.

Luan vin nay dudc hoan thanh dudi sy huéng dan va nhiét tinh chi
bao ctia GS. TSKH Vi Ngoc Phat, Vién Toan hoc - Vién Han 1am Khoa
hoc Cong nghé Viet Nam. Em xin dugc bay t6 long biét on sau sic dén
Thay. Tac gid xin gii 101 cdm on chan thanh dén Ban Giam hiéu, Khoa
Sau Dai hoc, Khoa Toan trusng Dai hoc Su pham - Dai hoc Thai Nguyén
da tao dieéu kien thuan 1gi trong suét qua trinh hoc tap tai truong.

Tuy c6 nhiéu cé gang, song thoi gian va nang lyc ban than c6 han nén
luan van khé tranh khoéi nhitng thiéu sét. Toi rat mong c6 duge nhiing ¥

kién déng gép ciia cac thay co cling toan thé ban doc.



Ki hiéu toan hoc

Z+

RJr
R’ﬂ
Rn xXn

AT
P>0
A(P)
Cla,

Tap s6 nguyen.

Tap s6 nguyén khong am.

Tap s6 thuec.

Tap s6 thuc khong am.

Khong gian vecto Euclide n chiéu.
Khong gian cac ma tran thuc cap n x n.
Ma tran don vi.

Ma tran chuyén vi ctia ma tran A.

Ma tran xac dinh duong.

Cac gia tri riéng ctua ma tran P.

Tap cac ham s6 lien tuc trong [a, b].



Chuong 1

Co sG toan hoc

Trong chuong nay toi trinh bay cac dinh nghia, dinh ly va cac khai
niém co ban veé hé phuong trinh vi phan, phuong phap ham Lyapunov.

Noi dung chuong nay trinh bay theo cac tai lieu [1], [2], [5].

1.1 Pai sé6 tuyén tinh

e Vecto v € R", v # 0 goi 1& vecto riéng clia ma tran A € R™" néu c6
mot s6 A (c6 thé 1a s6 thuc hodic s6 phiic) sao cho Av = Av. S5 X goi 1a
gia tri riéng cua A tng vdi vecto riéng v, tap cac gia tri riéng ctiia A sé
ki hiéu la A(A). Cac gié tri rieng cia A xac dinh bdi nghiém ctia phuong
trinh da thic dic trung cua A : det(A — A) = 0 hay

p(A) ="+ a A"V a2+ L+ a,  A+a, =0.

Dinh 1y 1.1.1. (Cayley - Hamilton). Moi ma tran A € R™" deu la

nghiém cua da thic ddc trung ciua no:

p(A) = A" + alA”_l + CLQAn_Q + ...+ ap,_1A+a,l =0.

e Cho ma tran A € R™" A = (a;;),4,j = 1,2,...,n. Chuan ctia ma tran



A sé xac dinh bdi
o 1/2
|All = (ZZ%’F) : (1.1)
i—1 j—1

e Cho da thic tuy y bac n

f(>\) = Z Ck)\ka
k=0
néu n = oo thi chudi gid thiét 1a hoi tu. Haim clia ma tran A dugc xéc
dinh badi
n
FA) =) Ak
k=0

Dinh ly 1.1.2. (Cong thic Sylvester). Cho A € R™" véi cdc gid tri riéng
Ay A2, ooy Ap khdce nhau. Cho f(\) la ham da thic bac n nao dé dang (1.1).
Khi do i
FA) =Y Zf (),
k=1

trong do Zy xdc dinh bdi
(A= M)A —=Xod)o . (A= X1 D)(A — Nes1) . (A= A\ D)

Z p—
T 0 = 2) v = A2) O — M) e — Nest ). (e — An)
B L A— )\]I
=Ltk Ak = Aj

e Ma tran A goi 1a x4c dinh duong néu
i) (Az,x) >0, VoreR"

ii) (Az,z) > 0, x # 0. trong d6 (z,y) ky hiéu tich vo6 hudng cia hai

vects © = (21,22, ..., Tn), Yy = (Y1, Y2, ---, Yn) xac dinh bsi

n
i=1
e Néu A = AT, thi A goi 14 ma tran déi xting. Ta luon c6 AAT 14 ma tran

déi xitng va (AB)T = BT AT. Néu A la khong suy bién, titc 1a det A # 0,



