TINH SN BINH MOT SO LGP PHUONG TRINH VI PHAN HAM VA UNG DUNG

TRONG LY THUYET PIEU KHIEN
TONG QUAN

10. 1 TONG QUAN TINH HINH  NGHIEN CUU THUOC LINH VUC CUA BE TAI & TRONG VA
NGOAI NUGC

Bai todn &n dinh céc hé phuong trinh vi phan ham xuét hign khi nghién cdu sy n dinh cac hé
déng lyc mé té bdi céc phuong trinh vi phén cé d6 tré theo thoi gian dd va dang duoc quan tam
nghién cGu phét trién gén lién véi cdc cong trinh ndi tiéng  cda nhiéu nha khoa hoc trén thé gisi

nhu:

V. B. Kolmanovskii and V. R. Nosov, Stability of Functional Differential Equations, Acdemic
Press, London, 1986.

EN. Chukwu, Stability and Time-optimal control of Hereditary Systems, Acdemic Press, INC,
Boston, San Diego, New York, 1992.

JK. Hale and S.M. Verduyn Lunee, Introduction to Functional Differential Equations, Springer-
Verlag, New York, 1993.

K. Gu, VL Kharitonov and J Chen, Stability of Time-Delay Systems, Birkhauser, Boston, 2003.
AN Michel, L Hou and D Liu, Stability of ~ Dynamical systems, Birkhauser, Boston, 2008.

Ty nhitng  n&m 60 cda thé ky 20, do nhu cdu nghién ctu céc tinh chat dinh tinh cédc mé hinh
diéu khién ky thuat, nguoi ta bét ddu nghién cu tinh 6n dinh céc hé diéu khién  nhu bai todn diéu
khign duoc, bai toén &n dinh hod, diéu khién i vu, wv..... Céc nghién cu &'ng dung quan trong
trong ly thuyét 6n dinh trong céc mé hinh diéu  khién da duoc phdt trién manh mé trong thép nién
gdn déy béi nhiéu nha nghién  cdu nuéc ngodi nhu R. Kalman, RP Agarwal, M. Chukwu (USA),
VL. Kharitonov, V. Korobov (Russia), J. Zabcyk, A. Kolmanovskii (Poland), H. Owens, M. Banks
(England), AV Savkin, IR Petersen (Australia), JH Park, O Kwon (Korea), va trong nuéc nhu NT
Hoan, TV Nhung, NK Son, ND Cong, NH Du, vv.... Tuy nhién, cdc nghién céu truéc day chi yéu
tap chung cho cdc mé hinh dong  lyc mé té bang céc hé phuong trinh tuyén tinh ¢6 cdu tric don
gidn: cdc hé phuong  trinh vi phdn tuyén tinh 8t6ném cé tré hdng, cdc hé tuyén tinh khong chéc
chdn c6 tré don hang.

Trong mét s& ndm gén day da cé khé nhiéu cdc cong trinh da phdt trién nghién céu bai todn én
dinh va 8n dinh hod cho mét 58 16p hé phuong trinh ham cé cdu tric phic  tap hon: cdc hé tuyén
tinh c6 d6 tré bién thién, céc hé khong chdc chén cé tré  bién thién va tng dung gidi mét s6 bai
todn dinh tinh: 8n dinh hod, diéu khién t3i vy, 8n dinh hod bén viing dugc nghién céu & trong
nuéc bdi nhém nghién cdu & Vién Todn hoc (GS. TSKH. Vi Ngoc Phat, GS. TSKH Nguyén
Khoa Son), Trudng Bai hoc Sw Pham Ha N&i (TS. Lé Van Hién), Truong Dai hoc  Quy Nhon (TS.
Phan Thanh Nam) nhu:

[1] V.N. Phat and P.T. Nam, Exponential stability of delayed Hopfield neural networks with



various activation functions and polytopic uncertainties, Physics Letters A, 37 (2010), 2527-
2533.
[2] V.N. Phat and L.V. Hien, Exponential stability and stabilization of a class of uncertain linear
time-delay systems , J. of the Franklin Institute, 346 (2009), 611-625.
[3] V.N. Phat and P. Niamsup, Stabilization of linear non-autonomous systems with  norm
bounded controls. J. Optim. Theory Appl. 131 (2006).
[4] L.V. Hien and H.V. Thi, Exponential stabilization of linear  systems with mixed delays in state
and control, Differential equations and Control processes, 4 (2008), 32-42.
[5] L.V. Hien and V.N. Phat, Delay feedback control in exponential = stabilization of linear time-
varying systems with input delay, IMA  Journal of Mathemmatical control and information, 26
(2009), 163-177.
[6] LV. Hien and V.N. Phat, Exponential stabilization for a class of hybrid  systems with mixed
delays in state and control, Nonlinear Analysis: Hybrid Systems, 3 (2009), 259-265.
Tuy nhién, mét trong cdc han ché véin con tén  tai trong céc nghién céu da ¢é la:

Cdc tigu chudn 6n dinh nhan duoc con han ché va chat  vicach s dung cdc phiém ham
th Lyapunov-Krasovskii con don gidn.

Céc gid thigt dat nén do tré la chat nhu doi hdi do  1ré la céc ham khé vi lién tyc, bi chan.

Céc hé duoc xét chd yéu la céc hé tuyén tinh.

Do dé viéc nghién cGu cdi tién céc  phiém ham thé Lyapunov dé dua ra céc tidu chudn méi

cho tinh 8n dinh cla céc 16p hé phuong trinh vi phén ham ¢6 cdu tric phic tap hon dang la mot

van dé thoi sy thu hit dugc sy quan t&m nghién cu cda nhiéu nha todn hoc.

10.2. Danh muyc céc céng trinh da céng bd thudc linh vyc cia dé tai cda  chd nhiém va nhiing
thanh vién tham gia nghién cdu

[1] Mai Viet Thuan, Tinh 8n  dinh mét 16p phuong trinh vi phan ham va Gng dung, Luén vén thac
sy todn hoc, Vién Todn hoc, Ha N&i, 2009.

[2] Mai Viet Thuan, Novel exponential estimate for nonlinear systems with mixed interval time-
varying nondifferentiable delays, African Diaspora Journal of Mathematics, 11 (2011), 110-
123.

//
MUC TIEU

- Nghién c&u cdc tinh chat 8n - dinh, 8n dinh bén virng, 8n dinh hod, diéu khién t8i vu cdc mé hinh
dong lyc  mé té bdi céc hé phuong trinh vi phan ham téng quét hon: céc hé phi tuyén  tinh
8t6ndm 6 tré hén hop trén trang thai va diéu khién, hé tuyén tinh c6 tré  hén hop trén trang thdi



va diéu khién, hé noron than kinh c6 tr& hén hop. Viéc tim ra cdc tiéu chudn méi va hvu higu vé
tinh &n dinh cho cdc mé hinh cy  thé dya trén dé xudt cac phiém ham thi Lyapunov-Krasovskii
m&i, m& réng, ddc  biét cho cdc mé hinh diéu khién s& gitp thic ddy nhanh viéc tim loi gidi cho
céc bai todén dinh tinh ddt ra 1 nhu cdu thyc tién. Vinhirng phan tich trén, vé mét todn hoc,
nhiing két qué cta dé tai s& la nhitng déng gép méi quan trong  trong ly thuyét tdng thé céc bai
todn dinh tinh cac hé déng lyc.

- Néng cao néng lyc nghién ctu cho cén b gidng day Todn gidi tich va  Todn hoc tinh toén cda
Dai hoc; phuc vy hiéu qud cho céng téc NCKH va ddo tao  sau dai hoc chuyén nganh Toén ng
dung cia Dai hoc Khoa hoc.

- Mé& réng hop tac nghién ctu khoa hoc véi  cée co sé& nghién cdru ngodi Dai hoc.

//
NOI DUNG

STT

Céc ndi dung céng viéc thyc hién chi yéu

Sén pham phdi dat

Th&i gian (Bt dau-Keét thac)

Ngudi thyc hién



Viét dé cuong
Chuan bi tai liéu

Dé cuong va céc tai liéu can thiét

01/2011-03/2011

- Chd nhiém dé tai

Chuyén dé 1: Bai todn diéu khién hé noron than kinh c6 tr& hén hop

K&t qué dat yéu cdu dang bdo

01/2011-06/2011

- Chd nhiém dé tai.
- Nguyén Thi Thanh Huyén

Chuyén dé 2: Tinh 8n dinh héa cda hé khong chdc chén c6 tré véi ham  tré khéng kha vi

K&t qué dat yéu cdu dang bdo



06/2011-11/2011

- Chd nhiém dé tai.
- Nguyén Thi Thanh Huyén

Viét bai béo va gui déng két qué nghién ciu

Viét 01-03 bai bdo déng trén tap chi trong nuéc/nuéc ngodii

01/2011-12/2011

- Chd nhiém dé tai.
- Nguyén Thi Thanh Huyén

Chuyén dé 3: Bai todn diéu khién cho hé tuyén tinh cé tré trén trang  théi va diéu khién

K&t qué dat yéu cdu dang bdo

11/2011-04/2012

- Chd nhiém dé tai.
- TS. Nguyén Thi Thu Thay



Chuyén  dé 4: Bai todin 6n dinh m cho I6p hé phi tuyén cé tré hdn hop véi ham tré  khong khé

VI.
K&t qué dat yéu cdu dang bdo
04/2012-09/2012

- Chd nhiém dé tai.

Viét bai bdo va gui dang két qud nghién cou
Viét 01-04 bai bdo déng trén céc tap chi trong nuéc/nude ngodii
01/2012-12/2012

- Chd nhiém dé tai.

- Cdc cdng tac vién



Hai thdo trong ndi bd cia dé tai

T8 chire seminar, béo cdo két qué nghién ctu cia nhém

06/2011-06/2012

- Chd nhiém dé tai.
- Cdc cdng tdc vién.

- Sinh vién.

Huéng ddn sinh vién lam NCKH va khéa luan t8t nghigp

5 dé tai va khéa luan

01/2011-12/2012

- Chd nhiém dé tai.

- Sinh vién.
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Viét bdo cdo tong két dé tai

Bdo cdo dé tai



06/2012-12/2012

- Chd nhiém dé tai

//
PHUONG PHAP NGHIEN CUU

Dva trén  két qud cla cdc nha khoa hoc trong va ngodi nuéce dé phdt trién mé réng bai  todn cho
céc 16p hé phuong trinh vi phan ham t8ng quét hon; Dé dat duoc myc  tiéu dé, can c6 higu bigt
s@u sdc vé ly thuyét dinh tinh cda phuong trinh vi - phan ham; Can su dung thanh thao céc céng cy
cba Gidi tich ma trén, Dai s8 tuyén tinh, Ly thuyét on dinh, Ly thuyét diéu khién t8i vu; Biét lap
trinh  tinh todn cdc vi dy s6 trén phan mém Matlab.

//
HIEU QUA KTXH

- Phyc vy cong téc NCKH va déo tao sau dai hoc tai Dai hoc Khoa hoc.
- Tang cudng hop tdc nghién cdu khoa hoc gitra cdc cén bd thude céc truong Bai hoc.



- Tang cudng ndng lyc nghién cdu cho nhém thyc hién dé tai.

//

PON V| SU DUNG

- Dai hoc Khoa hoc Thai Nguyén.
//



