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Tom tit
Trong bao c&o nay, ching toi gisi thiéu diéu kién vé tinh 6n dinh tiém can déu va

tinh 6n dinh mii ciia phuong trinh vi tich phan Volterra phi tuyén dang
. t
x(t) = f (tx@. [ att,s,x()ds), @

x() =), telao] (2)
trong 46 a=0hodc a=—-ow, [a,0]:=(-o,0] Néu a=—oo Va ¢ la ham lién tuc va bi
chan.

NGi chung, c4c van dé vé tinh 6n dinh ciia phwong trinh vi tich phan Volterra 1a khd. Cho
dén nay, chiing ta khong c6 nhiéu két qua vé tinh 6n dinh ctia phuong trinh vi phan tich
phan Volterra phi tuyén.

Chung tdi phét trién mot phwong phap moi dé dua ra diéu kién 6n dinh cac phuong trinh
vi tich phan Volterra phi tuyén. Cach tiép can cua chiing t6i & dua trén cac dic tinh phd
clia ma tran Metzler va nguyén ly so sanh. Bang cach tiép can ndy, ching toi d4 dua ra
duogc mot sd tidu chi méi, rd rang vé tinh on dinh tiém can déu va tinh 6n dinh mi cua
phwong trinh vi tich phan Volterra phi tuyén (1). Sau d6, chiing t6i rinh bay mot sé ap

dung cho mé hinh sinh trudng ctia quan thé sinh vat va mo hinh vé hé thong chin tha.

Tir khéa: Phuong trinh vi tich phan phi tuyén Volterra, on dinh tiém can déu, 6n dinh mi.



Stability of nonlinear Volterra equations and applications

Pham Huu Anh Ngoc?, Tran The Anh?
!Department of Mathematics, International University, Vietnam National University-
HCMC
Z University of Science, VNU-HCM
phangoc@hcmiu.edu.vn, trantheanh@ukh.edu.vn

Abstract
In this talk, we address the uniform asymptotic stability and the exponential

stability of nonlinear Volterra integro-differential equations of the form
. t
x(©) = f (6, [ at.s.x()ds). @

x() =), telao] (2)

where a=0o0r a=-w, [a,0]:=(-x,0] if a=—0 and ¢ is a bounded continuous
function.

In general, problems of stability of Volterra integro-differential equations are
difficult. As far as we know, there are not many existing results on stability of nonlinear
Volterra integro-differential equations in the literature.

We develop a novel approach to stability of nonlinear Volterra integro-differential
equations. Our approach is simple and relies upon the spectral properties of Metzler
matrices and the comparison principle. Consequently, we get some explicit criteria for the
uniform asymptotic stability and the exponential stability of the nonlinear Volterra
integro-differential equation (1). Then applications to models of growth of biological

populations and of grazing systems are presented.
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