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The existence of Ap_r almost periodic solutions to difference equations and a
study of functional ED models due to COVID-19 sequelas
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We show the asymptotic stability of the blood and I¥mph model of infectious
diseases in a body, and SIR and SEIR type of the reaction diffusion partial differential equations

with finite delay.

Moreover, we consider the existence theorem of almost periodic solutions and the asymptotic
stability of control model with a time lag of testosterone secretion, announced at the International
Conference of Difference Equations and Applications of Paris and submitted a paper, in 2022.

COvVID-19 SIR COVID-19 SEIR



1980

1994 (AMS )

2020 66 (COVID-19 3 ) 2000

C. Zhang(Almost Periodic Type Functions and Ergodicity, Kluwer Academic Pub. and
Sci. Press, 2003) C. Corduneanu(Almost Periodic Oscillations and
Waves, Springer, 2009)

2012
2015 ( )
2018
, K. J. Arrow
2021 ED
CovID-19

ED tanh

Y. Hamaya, On the asymptotic behavior of AP almost periodic solutions of an

erectile dysfunction model, ).
COoVID-19 ED
CoVID-19 LHRT  tanh y-
CoVID-19
ED , 2
ED

(Y. Hamaya, Existence of the AP of almost periodic solutions of

functional difference equations, Nonlinear Analy. ).
tanh y-
CovID-19 ED
ED ED (.

Hamaya, existence of Besicovitch almost periodic solutions of ED to testosterone
models ) ED

ED



CovID-19

ED
(@)) tanh y-
COVID-19 ED
(@) ED COoVID-19
ED
(©)
tanh y
COoVID-19
ED
COVID-19 ED
ED
COoVID-19
ED
S. Elaydi J. Cushing tanh y
Z
ED
SIR  SEIR
ED
COVID-19 ( ) SIR

K. Saito, T. Kohno and Y. Hamaya, Asymptotic behavior of delayed SIR epidemic
models of COVID-19 with diffusion, Journal of Applied Mathematics and Computation,
7(1), (2023), 112-127

SEIR



Y. Hamaya and K. Saito, Global attractivity of a delayed SEIR epidemic model of
COVID-19 with diffusion, Journal of Mathematical Sciences, 271, (2023), 378-399
ED

( )

K. Saito, and Y. Hamaya, Global stability properties of virus dynamics discrete

models, Journal of Mathematics and Statistical Science 9, Issue 9, (2023), 26-29

K. Saito and Y. Hamaya, On the asymptotic stability of discrete crocodilians model,
Advances in Pure Mathematics, 13 (2023), 211-225

SIR
K. Saito, On the global stability of an SIR epidemic discrete model. International
Journal of Mathematical Analysis, 17, 2023, no. 3, 119-132

CovID-19  SIR SEIR ED

Y. Hamaya, On the global attractivity of a delayed boom model with diffusion



6 5 0 4

Saito Kaori, Kohno Toshiyuki and Hamaya Yoshihiro 7

Asymptotic Behavior of Delayed SIR Epidemic Models of COVID-19 with Diffusion 2023

Journal of Applied Mathematics and Computation 112 127
DOI

10.26855/jamc.2023.03.012

Saito Kaori and Hamaya Yoshihiro 13

On the Asymptotic Stability of Discrete Crocodilians Model 2023

Advances in Pure Mathematics 211 225
DOI

10.4236/apm.2023.135015

Saito Kaori and Hamaya Yoshihiro 9
Global Stability Properties of Virus Dynamics Discrete Models 2023
Journal of Mathematics and Statistical Science 26 39
DOI
Saito Kaori 17
On the Global Stability of an SIR Epidemic Discrete Model 2023
119 123
DOI

10.12988/i jma.2023.912517




Hamaya Yoshihiro and Saito Kaori

271

Global Attractivity of a Delayed SEIR Epidemic Model of COVID-19 with Diffusion

2023

Journal of Mathematical Science

378 399

DOl
10.1007/s10958-023-06527-6

Hamaya Yoshihiro and Saito Kaori

Vol. 1, No.41-42

Asymptotic behavior of delayed SIR epidemic model of COVID-19 with diffusion

2021

The Bulletin of the Information Processing Center

29-40

DOl

Y. Hamaya

Boundedness and global attractivity to three-species cyclic prey-predator of Volterra type difference equations

27th International Conference on Difference Equations and Applications (ICDEA 2022, Paris)

2022

(Saito Kaori)

(10749922) (32685)




(Kohno Toshiyuki)

(90309534)

(35302)




