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Qualitative theory of integral equation with delay and its application
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In this research we have established center manifold theorem for autonomous
integral equations with infinite delay by means of the variation-of-constants formula in the phase
space. As an application, we have analyzed the stability of nonhyperbolic equilibrium of nonlinear
integral equations. Also we have presented asymptotic stability conditions for linear integral

systems with finite delay, and asymptotic evaluation formulae for nonlinear integral systems with _
infinite delay. Furthermore we have obtained some necessary and sufficient conditions for asymptotic

stability and oscillation of linear delay difference systems.



2012 Diekmann & Gyllenberg

0. Diekmann and M. Gyllenberg, Equations
with infinite delay: blending the abstract
and the concrete, J. Differential
Equations, vol.252, pp.819-851 (2012).

Formal
Adjoint Theory
Diekmann & Gyllenberg

@
(b
©
(D
O
@

C))

©

(D

©

Q)

Minh

(i)

Gii)

Pituk

¢y

@

® 2
Formal
Adjoint Theory



*

) 2 2

®

M 2

® 2

4
[1] J. Cermak, J. Jansky, H. Matsunaga, On
stability and stabilization of some
discrete dynamical systems, Math.
Methods Appl. Sci., (2018) (in press)

[2] P. Doi and H. Matsunaga, Oscillation
criteria for a difference system with

two delays, Springer Proc. Math. Stat.,

vol .230, pp.285-292 (2018)

[3] H. Matsunaga, Asymptotic represent-
tation of solutions of [linear
autonomous  difference equations,
Springer Proc. Math. Stat., vol.180,
pp-191-199 (2016)

[4] H. Matsunaga, S. Murakami, Y. Nagabuchi
and Nguyen Van Minh, Center manifold
theorem and stability for integral
equations with infinite delay,
Funkcial. Ekvac., vol.58, pp.87-134
(2015)

20
(N .

s 2018

2018 3 18

[2] H. Matsunaga, Exact stability criteria
for delay differential and difference
equations, China-Japan Joint Workshop
on Ordinary Differential Equation,

, , 2017 11 20
[3] H. Matsunaga, Global behavior of a
system of rational difference

equations, Japan-China Joint Workshop
on Ordinary Differential Equations
and Related Topics in Osaka 2017,

, 2017 9 21

41 .,

, 24
, , 2017 8 28 .
[5] H. Matsunaga, Oscillation criteria for
a class of nonlinear delay difference
equations by phase plane analysis,
ICDDEA2017: International Conference
on Differential &  Difference
Equations and Applications 2017,
Academia Militar, Portugal, 2017 6

7 .
er .,
, 43
) , 2017 5
12 .
[71 ) , .
, 28
2017 1 22 .
(8l .,
3 ODE ,
2016 12 14 .
[°] .,
3 ODE ,
2016 12 14
[10] , Oscillation criteria for a

class of delay difference equations,

, , 2016 9 23
[11] s .2
2016
, , 2016 9
15 .
[12] Nguyen Van

Minh, Center manifold theorem and
stability for integral equations with
infinite delay, 2016

2016 3 16 .

[13] H. Matsunaga, Center manifold theory
for integral equations with infinite
delay,

One-day workshop, , 2015
10 27



[14] H. Matsunaga, Asymptotic represent-
tation of solutions of [linear
autonomous  difference equations,
Japan-China  Joint  Workshop on
Ordinary Differential Equations and
Related Topics in Osaka 2015,

, 2005 9 24

[15] . ,

2015
; , 2015 9

13 .

[16] H. Matsunaga, Formal adjoint theory
and asymptotic formula of solutions of
integral equations with infinite
delay, Workshop on Delay Equation,

, 2005 8 8

[17] H. Matsunaga, Explicit oscillation
criteria for a delay difference systenm,
ICDEA2015: International Conference
on Difference Equations and
Applications, Bialystok University of
Technology, Poland, 2015 7 21

(8]

, 1
, , 2015
1 23 .

[19] H. Matsunaga, Stability for scalar
nonlinear difference equations in a
critical case, Japan-China Joint
Workshop on Ordinary Differential
Equations and Related Topics in Osaka
2014, ,2014 10 15

[20] H. Matsunaga, Stability for non-
hyperbolic fixed points of difference
equations in a critical case, ICDEA
2014: International Conference on
Difference Equations and Applications,

, , 2014 7 22

1
[1] S- Elaydi, Y. Hamaya, H. Matsunaga and
C. Poetzsche, Advances in Difference
Equations and Discrete Dynamical
Systems, Springer Proc. Math. Stat.,
vol.212, (2017).

http://www._ms.osakafu-u.ac.jp/~hideaki/

@
Matsunaga, Hideaki
®
®
Sugie, Jitsuro
Kabeya, Yoshitsugu
*)

Nguyen, Van Minh

Pituk, Mihaly



