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Elucidation of the essential differences and similarities between continuous and
discrete dynamics
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Various dynamics expressed by differential and difference equations are

clarified from the viewpoints of stability theory, oscillatory theory, and ecosystem model analysis.
Specific studies include the global asymptotic stability and equi-asymptotic stability of the
interior equilibrium point of a three-species ecosystem consisting of phytoplankton, zooplankton,
and small fish; the existence of periodic solutions for a discrete hematopoietic model representing
the increase and decrease of mature blood cells; the number of periodic solutions of a discrete
model describing the adult fly population; the non-oscillation of solutions of Mathieu equations
describing parametric excitation phenomena.



1) ) 3)

Dosla, Pituk, Rehak

Dosla
Pituk,
Rehak



€

x"+h()x' +w?x=0 h

Proc. Amer. Math. Soc. Ser. B 4 (2017),31 46

div D @)vu) + k(xDx/|x]| - (D@)Vu) + w?(ulP?u + [u|9%u) =0

u(|x]) X N
N D) =|VulP2+|Vul?®?2 1<q<p), k
w
k
J. Dynam. Diff. Equat. 30 (2018),

579 600

div (D @)Vu) + k(xx/|x]| - (D@)Vu) + wP|ulP2u=0

u(|x[)

X Ga={x€RN:|le|2a} N D) = [vul*~? (p>1),k

w

(Ix'1P2x"))" + h(t) |x'[P~2x" + wP|x|P72x = 0
Monatsh. Math. 189 (2019), 444 458
@
Xp = ApXp_1, n =12, ..
A, 2%x2 det4, #0 Ay n

A ,A
detA >0, tr A>0, detA/(tr A)?

Linear AlgebraAppl. 531 (2017), 22 37
Aa(rn—lAaxn—1) + pnxn = O
{Tn} {pn} Aq
a 2 {n}t  Apu} {q.} 2

Sturm
Springer Proceedingsin Mathematics & Statistics,
entitled ““Advancesin Difference Equations and Discr’ete Dynamical Systems" (2017), 241 258
(,(x") +a®)d,(x") +b(E)P,(x) =0
a(t)  b(®)

Appl. Math. Lett. 79 (2018), 146 154
x"+a@®)x +b(E)x=0
( ) ( ) a b



J. Math. Anal. Appl. 466 (2018), 56 70
c(t) x"+ (—a+pc(®))x=0
a B

Sturm
y" +a(t)y' +b(t)y =0

(a.B)
Monatsh. Math. 86 (2018), 721 743

J. Math. Anal. Appl. 470 (2019), 911 930

x" + (—a + Beos(w, t) + ycos(w,t))x =0

w,/w,

Appl. Math.
Comput. 346 (2019), 491 499

J.Math. Anal. Appl. 479 (2019), 621 642

Proc. Amer. Math. Soc. 148 (2020), 1095 1108

Electron. J. Qual. Theory Differ. Equ. 2020, Paper No. 18, 7 pp

€))
N’ = (a + ch(t) — dh(t)N — bP)N, P'=(—c+dN)P
(c/d,alb)
N P h
a, b, c d

Appl. Math. Lett. 87 (2019), 125 133



Nonlinear Anal.: Real Word Applications 46 (2019),
116 136

Appl. Math. Model. 68
(2019), 152 168

1 1

Monatsh. Math. 191 (2020), 325 348
&

Commun. Nonlinear Sci. Numer. Simul. 89 (2020), Paper No. 105273, 17 pp

N

Commun. Nonlinear Sci. Numer. Simul. 97 (2021), Paper No. 105731, 15
pp



19 19 6 19

J. Sugie and Y. Yan

89, Article Number 105273

Existence of multiple positive periodic solutions for discrete hematopoiesis models with a 2020
unimodal production function
Communications in Nonlinear Science and Numerical Simulation 1 17

DOl
10.1016/j .cnsns.2020.105273

J. Sugie, Y. Yan and M. Qu

97, Article Number 105731

Effect of decimation on positive periodic solutions of discrete generalized Nicholson®s 2021

blowflies models with multiple time-varying delays

Communications in Nonlinear Science and Numerical Simulation 1 15
DOl

10.1016/j .cnsns.2021.105731

W. Zheng and J. Sugie 46

Global asymptotic stability and equiasymptotic stability for a time-varying phytoplankton- 2019

zooplankton-fish system

Nonlinear Analysis: Real World Applications 1161-136
DOl

10.1016/j -nonrwa.2018.09.015

J. Sugie and K. Ishihara 189

Sufficient conditions for convergence of solutions of damped elliptic equations 2019

Monatshefte fur Mathematik 441-458

DOl
10.1007/s00605-018-1192-9




J. Sugie and K. Ishibashi 346

Nonoscillation of Mathieu equations with two frequencies 2019

Applied Mathematics and Computation 491-499
DOl

10.1016/j .amc.2018.10.072

Y. Yan and J. Sugie 68

Existence regions of positive periodic solutions for a discrete hematopoiesis model with 2019

unimodal production functions

Applied Mathematical Modelling 152-168
DOl

10.1016/j .apm2018.11.003

J. Sugie 479

Interval oscillation criteria for second-order linear differential equations with impulsive 2019

effects

Journal of Mathematical Analysis and Applications 621-642
DOl

10.1016/j . jmaa.2019.06.041

Y. Yan and J. Sugie 191

Global asymptotic stability of a unique positive periodic solution for a discrete hematopoiesis 2020

model with unimodal production functions

Monatshefte fur Mathematik 325-348

DOl
10.1007/s00605-019-01330-5




J. Sugie 148

Interval criteria for oscillation of second-order self-adjoint impulsive differential equations 2020

Proceedings of the American Mathematical Society 1095-1108

DOl
10.1090/proc/14797

J. Sugie 2020-18

A remark on Philos-type oscillation criteria for differential equations 2020

Electronic Journal of Qualitative Theory of Differential Equations 1-7
DOI

10.14232/ejqtde.2020.1.18

J. Sugie and M. Minei 30

Convergence of radially symmetric solutions for $(p,q)$-Laplacian elliptic equations 2018

J. Dynam. Diff. Equat. 579-600
DOI

10.1007/s10884-016-9560-4

J. Sugie and K. Ishibashi 406

Oscillation problems for Hill"s equation with periodic damping 2018

J. Math. Anal. Appl. 56-70
DOI

10.1016/j .jmaa. 2018.05.037




J. Sugie 186

Nonoscillation of Mathieu®s equation whose coefficient is a finite Fourier series approximating 2018

a square wave

Monatsh. Math. 721-743
DOl

10.1007/s00605-017-1049-7

W. Zheng and J. Sugie 87

Uniform global asymptotic stability of time-varying Lotka-Volterra predator-prey systems 2019

Appl. Math. Lett. 125-133
DOl

10.1016/j .aml.2018.07.030

J. Sugie and K. Ishihara 470

Philos-type oscillation criteria for linear differential equations with impulsive effect 2019

J. Math. Anal. Appl. 911-930
DOl

10.1016/j . jmaa.2018.10.041

J. Sugie and M. Tanaka 212

Nonoscillation of second-order linear equations involving a generalized difference operator 2017

Springer Proceedings in Mathematics & Statistics 241-258

DOl
10.1007/978-981-10-6409-8_16




J. Sugie 531

Nonoscillation of second-order linear difference systems with varying coefficients 2017

Linear Algebra Appl. 22-37
DOI

10.1016/j -1aa.2017.05.031

K. Ishihara and J. Sugie 4

Uniform asymptotic stability of time-varying damped harmonic oscillators 2017

Proc. Amer. Math. Soc. Ser. B 31-46
DOI

10.1090/bproc/30

J. Sugie and K. Ishibashi 76

Integral condition for oscillation of half-linear differential equations with damping 2018

Appl. Math. Lett. 146-154

DOl
10.1016/j.aml.2017.12.012

49 10 28

Jitsuro Sugie

Oscillation criteria for self-adjoint differential equations with impulsive effects

The 7th China-India-Japan-Korea International Conference on Mathematical Biology

2019




Y. Yan and J. Sugie

Global attractivity of a unique positive periodic solution for a discrete hematopoiesis model

The workshop of NEFU-SHIMANE UNIV*s students on differential equations of dynamical systems

2019

H. Shiozaki and J. Sugie

Asymptotic stability of a pendulum with impulsive effects

The workshop of NEFU-SHIMANE UNIV*s students on differential equations of dynamical systems

2019

Y. Ishihara and J. Sugie

Oscillation for second-order linear differential equations with a sign-changing forcing term

The workshop of NEFU-SHIMANE UNIV*s students on differential equations of dynamical systems

2019

Jitsuro Sugie

Wrong use or application of perfect square expression

2019




X. Zhao, Z. Zeng and J. Sugie

Dynamical behavior of stochastic predator-prey system with stage structure

2020

M. Qu, C. Zhang and J. Sugie

Pattern dynamics of Fitzhugh-Nagumo model over a square region

2020

Y. Yan and J. Sugie

Multiplicity of positive periodic solutions for a discrete hematopoiesis model with a unimodal production function

2020

Y. Ishihara and J. Sugie

Sufficient condition for oscillation of forced linear second-order differential equations

2020




J. Sugie

Growth conditions for uniform asymptotic stability of damped harmonic oscillators

2018

Y. Yan and J. Sugie

Global asymptotic stability of positive solution of discrete hematopoiesis models

2018

H. Shiozaki and J. Sugie

Asymptotic stability of a pendulum with impulsive effects

2018

Y. Ishihara and J. Sugie

Oscillation theorem for second order linear self-adjoint impulsive differential equations

2018




J. Sugie

Asymptotic stability for damped coupled oscillators with time-varying coefficients

2018

W. Zheng and J. Sugie

Stability analysis for two-species and three-species ecological models with seasonal variation

2018

J. Sugie

Growth conditions for uniform asymptotic stability of damped harmonic oscillators

2018

Y. Yan and J. Sugie

Global asymptotic stability of positive periodic solution for discrete hematopoiesis models of U-type

2018




H. Shiozaki and J. Sugie

A sufficient condition for asymptotic stability of a pendulum with impulsive effects

2018

Y. Ishihara and J. Sugie

Philos-type oscillation theorem of half-linear impulsive differential equations with damping term

2018

Y. Yan and J. Sugie

Existence regions of positive periodic solutions for a mixed discrete hematopoiesis model

Japan--China Joint Workshop on Mathematical Sciences in Matsue 2018 supported by Japan-Asia Youth Exchange Program in
Science

2018

H. Shiozaki and J. Sugie

Asymptotic stability for nonlinear differential equations with time-varying coefficients

Japan--China Joint Workshop on Mathematical Sciences in Matsue 2018 supported by Japan-Asia Youth Exchange Program in
Science

2018




Y. Ishihara and J. Sugie

Integral averaing technique for oscillation of second-order linear self-adjoint differential equations with impulsive effect

Japan--China Joint Workshop on Mathematical Sciences in Matsue 2018 supported by Japan-Asia Youth Exchange Program in
Science

2018

Y. Yan and J. Sugie

Global attractivity of positive periodic solution of a discrete hemato- poiesis model with multiple production functions

Japan--China Joint Workshop on Differential and Difference Equations and Related Topics in Osaka 2018

2018

H. Shiozaki and J. Sugie

A sufficient condition for the asymptotic stability of a pendulum with impulsive effects

Japan--China Joint Workshop on Differential and Difference Equations and Related Topics in Osaka 2018

2018

J. Sugie

Asymptotic stability and uniform asymptotic stability of damped linear oscillators

Bin( )

2018




Y. Yan and J. Sugie

Global attractivity of positive periodic solutions for a discrete hematopoiesis model of U-type

Bin( )

2018

J. Sugie

Oscillation problems for Hill"s equation with periodic damping

International Conference on Differential and Difference Equations & Applications 2017

2017

H. Shiozaki, K. Ishihara, J. Sugie

A sufficient condition for the asymptotic stability of damped half-liner oscillators

2017

K. lIshihara, J. Sugie

A concise condition for uniform asymptotic stability of damped linear oscillators

2017




W. Zheng, J. Sugie

Global asymptotic stability for marine phytoplankton-zooplankton-fish systems with seasonal effects

2017

M. Takana, J. Sugie

Nonoscillatory solutions of second--order linear equations with generalized difference operator

2017

Y. Yan, J. Sugie

A necessary and sufficient condition for the existence of positive periodic solutions of a discrete hematopoiesis model

2017

H. Shiozaki, K. Ishihara, J. Sugie

Asymptotic stability of the equilibrium of damped nonliner oscillators

Japan-China Joint Workshop on Mathematical Sciences in Matsue 2017

2017




K. Ishihara, J. Sugie

Kamenev-type oscillation criteria for linear differential egautions with impulsive effects

Japan-China Joint Workshop on Mathematical Sciences in Matsue 2017

2017

M. Takana, J. Sugie

Nonoscillatory properties for second--order linear difference equations via Riccati method

Japan-China Joint Workshop on Mathematical Sciences in Matsue 2017

2017

Y. Yan, J. Sugie

Exponential asymptotic stability for linear delay differential systems described by a rotation matrix

Japan-China Joint Workshop on Mathematical Sciences in Matsue 2017

2017

Y. Yan, J. Sugie

Existence of positive periodic solutions of a generalized discrete hematopoiesis model

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

2017




J. Sugie

Uniform asymptotic stability of damped linear oscillators with time-varying coefficients

RIMS Workshop: Succession and Innovation of Studies in ODEs in Real Domains

2017

J. Sugie

Inclusion relations between growth conditions for uniform asymptotic stability of damped harmonic oscillators

China-Japan Joint Workshop on Ordinary Differential Equation

2017

W. Zheng, J. Sugie

A sufficient condition on the equiasymptotic stability for a phytoplankton-zooplankton-fish system with seasonal effects

China-Japan Joint Workshop on Ordinary Differential Equation

2017

H. Shiozaki, K. Ishihara, J. Sugie

A sufficient condition for the asymptotic stability of damped nonlinear oscillators

Japan-China Student Workshop on Mathematics and Statistics in Matsue 2018

2018




Y. Yan, J. Sugie

Existence regions of positive periodic solutions for a discrete hematopoiesis model with unimodal production functions

Japan-China Student Workshop on Mathematics and Statistics in Matsue 2018

2018

W. Zheng, J. Sugie

Sufficient conditions for asymptotic stability of a time-varying phytoplankton-zooplankton-fish system

Japan-China Student Workshop on Mathematics and Statistics in Matsue 2018

2018

K. lIshihara, J. Sugie

Uniform asymptotic stability of two-dimensional linear nonautonomous differential systems

Japan-China Student Workshop on Mathematics and Statistics in Matsue 2018

2018

M. Takana, J. Sugie

Sufficient conditions for nonoscillation of linear difference equations via Riccati method

Japan-China Student Workshop on Mathematics and Statistics in Matsue 2018

2018




29

2018

J. Sugie

Inclusive relations between growth conditions for uniform asymptotic stability of damped harmonic oscillators

2018

H. Shiozaki, J. Sugie

Asymptotic stability for nonlinear oscillators with time-varying coefficients

2018

Y. Yan, J. Sugie

Global attractivity of positive periodic solutions for a discrete hematopoiesis model with unimodal production functions

2018




https://ir.lib.shimane-u.ac.jp/ja/list/shimane_creators/%E3%82%B9/e19bb825c0e627738chalbcc388857ab
http://ir._lib.shimane-u.ac.jp/ja/list/shimane_creators/%E3%82%B9/e19bb825c0e627738chalbcc388857ab
http://ir._lib.shimane-u.ac.jp/ja/list/shimane_creators/%E3%82%B9/e19bb825c0e627738chalbcc388857ab

http://ir._lib.shimane-u.ac.jp/ja/list/shimane_creators/%E3%82%B9/e19bb825c0e627738chalbcc388857ab

(Matsunaga Hideaki)

(Yamaoka Naoto)

(Onitsuka Masakazu)

(Nakata Yukihiko)

RIMS 2017

2017







