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LOI CAM DOAN

To1 xin cam doan luan van nay khong trung 1dp véi cac khoa luan, ludn van, luan an va

cac cong trinh nghién ctru da cong bo.

Nguyén Thi Tam



LOI CAM ON

T6i xin bay to 10ng biét on chan thanh dén PGS.TS. Ta Duy Phuong - nguoi di
huéng dan ti mi, tan tinh khong chi vé mit khoa hoc ma ca vé cach trinh bay mot vin

ban khoa hoc, dé toi hoan thanh luan vin nay mot cach tdt nht.

T6i cling xin chan thanh cam on céc thiy cb gido khoa Toan truong Pai hoc Khoa
hoc, Pai hoc Thai Nguyén, da giup d& va tao diéu kién cho toi trong sudt qua trinh hoc

tap va nghién ctru khoa hoc, gitip t61 hoan thanh khoéa cao hoc mot cach thuan loi.

Cuoi cung, xin gui 161 cdm on dén gia dinh, ngudi than, ban bé da luén ¢ bén canh

dong vién, chia sé va cham soc cho tdi trong qua trinh hoc tap cling nhu trong cudc song.

Nguyén Thi Tam
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BANG Ki HIEU
T = Thang thoi gian.
T* =T\{M} néu T c6 phan tir 16n nhdt M 1a diém c6 1ap trai; trung v6i T trong
cac trueong hop con lai.
T :{te’]T:tZz'}.
N = T4p tat ca cac sb tu nhién.
N, = Tap tat ca cac s6 trr nhién khac 0.
7. = Tap tat ca cac sd nguyén.
Q = Tap tat ca cac sd hitu ty.
R =Tap tat ca cac s thuc.
R, =Tap tat ca cac sb thuc khong am.
C = Tap tt ca cac sb phuc.
C(X,Y )= Tap cac ham lién tuc tir X vao Y.
C,(T,X) =Tap tat ca cac ham: T — X la rd — lién tuc.
C, (T ,X)=Tap tat ca caic ham: T — X 1a kha vi rd — lién tuc.
C.x(T,X)=Tap tit ca cac ham: T — X 1a rd — lién tuc va hdi quy.
L( X ) = Tap tat ca cic toan tir tuyén tinh lién tuc tr X vao X.

G(A) = Tép tat ca cac gia tri riéng cia A



MO DAU

Giai tich trén thang thoi gian, 1an dau tién duoc trinh bay boi Stefan Hilger trong
luan 4n tién si caa Ong [6] vao nim 1988 (dudi sy huéng dan cua Bernd Aulbach) nham
thong nhat giai tich lién tuc va rdi rac. Nghién ctru giai tich trén thang thoi gian (xem [2],
[3]) di din dén mot s6 ap dung quan trong, chang han trong nghién ctru vé moé hinh mat
dd con trung, nghién ctru vé hé than kinh, qua trinh bién d6i nhiét, co hoc luong tor va mo

hinh bénh dich.

Viéc phat trién Iy thuyét hé dong luc trén thang thoi gian (xem [2], [3], [4], [5],
[7]) d3n dén cac két qua tong quat va do d6 c6 thé ap dung cho cac thang thoi gian tong
quéat chira cac truong hop lién tuc va roi rac nhu 1a cac trudng hop riéng. Ta biét rang, co
nhiéu két qua ctia hé phuong trinh vi phan dugc thuc hién kha dé dang va ty nhién cho
phuong trinh sai phan. Tuy nhién, c6 nhiing két qua dé dang trinh bay cho phuong trinh
vi phan lai khong hé don gian cho phuong trinh sai phan va nguoc lai. Viéc nghién ctru
phuong trinh dong luc tuyén tinh trén thang thoi gian cho ta mot cai nhin tong quat dé
khic phuc tinh khong nhat quan nay gitta phuong trinh vi phan lién tuc va phuong trinh
sai phan roi rac.

Ta c6 thé lay thang thoi gian 13 tap cac so thuc, két qua tong quat thu dugc sé tro
vé v6i két qua trong phuong trinh vi phan thudong. Néu 1dy thang thoi gian 13 tip cac sb
nguyén, két qua tong quat thu dugc s& trd vé voi két qua trong phuong trinh sai phan.
Tuy nhién, cac thang thoi gian c6 céu trac phong pht hon tap sb thue va tap sd nguyén
nén két qua thu dugc 13 tong quat hon nhiéu so véi cac két qua trén tap cac sb thuc va
trén tap cac s6 nguyén. Do vdy, dic trung co ban clia cac thang thoi gian 13 théng nhat va
mo rong.

Muc dich cua luan van ndy 1a trinh bay mot cach hé thong mot sé tinh chat dinh
tinh ctia h¢ dong lyc trén thang thoi gian: tinh diéu khién duoc va quan sat duoc, tinh on
dinh va 6n dinh hoa, cha yéu dwa trén [4], [5] va [7].

Luén van gém hai chuong:



Chuong 1 trinh bay cac kién thic co s¢ vé giai tich trén thang thoi gian theo [2], [3].
Chuong 2 trinh bay cac tinh chat dinh tinh ctia hé dong luc tuyén tinh trén thang thoi
gian theo [4], [5] va [7]. Chuong nay tép trung nghién ctru vé tinh diéu khién duoc, tinh
quan sat duogc, tinh 6n dinh hoa dugc trong trudng hop hé dong luc trén thang thoi gian
14 cac hé tuyén tinh voi hé sb hang hodc hé s thay doi theo thoi gian . Tinh 6n dinh trén
thang thoi gian da bat dau duoc nghién ctru & Viét Nam do nhom nghién ctru ctia Gido su
Nguyén Hiru Du (xem [1]).

Hi vong luan van nay s€ duoc cac sinh vién va hoc vién cao hoc quan tam dén mot

linh vyc méi cua toan hoc 1a thang thot gian va hé dong luc trén thang thoi gian.



Chuong 1
GIAI TiICH TREN THANG THOI GIAN

1.1 Thang thoi gian

1.1.1 Pinh nghia thang thoi gian

Pinh nghia 1.1 Mot tp con dong, khac rong cua tap sb thuec R dwoc goi 14 thang thoi
gian (time scale). Thang thoi gian thwong duoc ky hiéu 1a T.

Vidu 1.1.1

[e¢]

Céc tp R,Z,N,N',[2,5],[6;,7]UN, T= | ] [2k,2k +1]1a c4c thang thoi gian.

k=0,keN

Cac tap Q,R\Q,(0;1) khong phai 1 thang thoi gian vi chung tuy ndm trong R nhung
khong phai 1a tap dong trong R.

Cac tap C, R" khong la thang thoi gian vi khong nam trong R.

Ta gia sir xuyén sudt rang: Thang thoi gian T c6 mot topd dugce cam sinh tir topd trén tap
cac sb thuec R. Vi vay tu nay vé sau cac khai niém va ngdn tr tdp mo, tdp dong, ldan can,

gidi han,...dugc hiéu 1a cac tdp mo, tdp dong, lan cdn, gi6i han,...trong tdpd cam sinh.

1.1.2 Cac dinh nghia co’ ban

Pinh nghia 1.2 Cho T la thang thoi gian.

Anh xa o: T—T duoc x4c dinh bai cong thic o(t) =inf{s €T: s >t} duoc goi 1a

todn tir nhay tién (forward jump) trén thang thoi gian T.

Anh xa p: T—T dugc xac dinh béi cong thic p(t) :=sup{s € T: s <t}duoc goi la toan
twr nhay lui (backward jump) trén thang thot gian T.

Quy wdc:

infd=supT (tac 13, néu t =max T thi o(t)=t);

sup@=inf T (tirc 13, néu t =min T thi p(t)=t).



