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Nonlinear fractional partial di�erential equations (PDEs) have been used to model many
phenomena in various �elds such as mathematics, physics, and the evolution phenomena in
di�erent scienti�c areas. The property of the fractional derivative operators plays an especially
crucial role in applied mathematics and physics, (Kilbas et al. 2006 [8], Diethelm 2010 [6]).

Exact solutions of fractional equations are used to mathematically formulate and, thus, aid
in de�ning the solution of physical and other problems, including functions of several variables
such as the propagation of heat or sound, etc. (see [1�5]).

Several mathematical models are used to describe nonlinear acoustics phenomena [7]. For
example, In this work, we shall give a fractional model of nonlinear acoustics that is named
the space-fractional Jordan-Moore-Gibson-Thompson (JMGT) equation. This equation results
from modeling high-frequency ultra sound waves, and is written for 1 < α ≤ 2 as follows{

τψttt + µψtt − κ2∂αxψ − δ∂αxψt = F (x, t, ψ, ψx, ψtt, ψxx, (ψt)xx) ,

ψ (κt, t) = u0 exp
(
−κ2

δ
t
)
, ψx (κt, t) = (ψt)x (κt, t) = 0,

(1)

with

∂αxψ =

{
∂2xψ, α = 2,

I2−α
κt ∂2xψ = 1

Γ(2−α)

∫ x

κt
(x− τ)1−α ∂2

∂τ2
ψ (τ, t) dτ, 1 < α < 2,

where the unknown scalar function ψ = ψ(x, t) of a space and time variables (x, t) ∈ Ω with

Ω = {(x, t) ∈ R× [0, T ] ; κt ≤ x ≤ ℓ} , for T > 0 and ℓ ≥ κT,

denotes an acoustic velocity, where τ, µ, κ, δ ∈ R∗
+, u0 ∈ C, also F : Ω×C×C×C×C×C → C

is a nonlinear function.
The major goal of this work is to determine the existence and uniqueness for the fractional-

order's problem of partial di�erential equation (1), under the traveling wave form

ψ (x, t) = exp

(
−κ

2

δ
t

)
u (x− κt) , with κ, δ ∈ R∗

+. (2)

The basic pro�le u is not known in advance and is to be identi�ed.
For the forthcoming analysis, we impose the following assumptions
(A1) F is a continuous function that is invariant by the change of scale (2). It gives us

F (x, t, ψ, ψx, ψtt, ψxx, (ψt)xx) = exp
(
−κ2

δ
t
)
×

(δκf (η, u, u′, u′′)− κ3τu′′′) ,
(3)

where η = x− κt and f : [0, ℓ]× C× C× C → C is a continuous function.
(A2) There exist three positive constants β, γ, λ > 0 so that the function f given by (3)

satis�es

|f (η, u, v, w)− f (η, ū, v̄, w̄)| ≤ β |u− ū|+ γ |v − v̄|+ λ |w − w̄| , ∀β, γ, λ > 0,
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for each η ∈ [0, ℓ] , and any u, v, w, ū, v̄, w̄ ∈ C.
(A3) There exist four nonnegative functions a, b, c, d ∈ C ([0, ℓ] ,R+) , such that

|f (η, u, v, w)| ≤ a (η) + b (η) |u|+ c (η) |v|+ d (η) |w| , ∀η ∈ [0, ℓ] ,

for any u, v, w ∈ C and η ∈ [0, ℓ] .
We denote by ϖ the positive constant de�ned by

ϖ = max

{
ℓ (|q|+ γ) + α (|θ|+ λ)

ℓ1−αΓ (α + 1)
,
ℓ (|q|+ c∗) + α (|θ|+ d∗)

ℓ1−αΓ (α + 1)

}
.

Where q = κ2

δ2

(
3τκ2

δ
− 2µ

)
, θ = κ

δ

(
3τκ2

δ
− µ

)
, and

a∗ = sup
η∈[0,ℓ]

a (η) , b∗ = sup
η∈[0,ℓ]

b (η) , c∗ = sup
η∈[0,ℓ]

c (η) , and d∗ = sup
η∈[0,ℓ]

d (η) .

Throughout the rest of this paper, we put p = κ3

δ3

(
τκ2

δ
− µ

)
.

Now, we give the principal theorems of this work.

Theorem 1. Assume that the assumptions (A1)− (A3) hold. If we put ϖ ∈ (0, 1) and

ℓα+1

(
κ3

δ3

∣∣∣∣τκ2δ − µ

∣∣∣∣+ b∗
)
< Γ (α + 2) (1−ϖ) , (4)

then, there is at least one solution of the Cauchy problem (1) on Ω in the traveling wave form
(2).

Theorem 2. Assume that the assumptions (A1) , (A2) hold. If we put ϖ ∈ (0, 1) and

ℓα+1
(

κ3

δ3

∣∣∣ τκ2

δ
− µ

∣∣∣+ β
)

Γ (α + 2) (1−ϖ)
< 1, (5)

then the Cauchy problem (1) admits a unique solution in the traveling wave form (2) on Ω.
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Marharyta Pistruil
Fundamental theorems

of quasi-geodesic
mappings of

generalized-recurrent
spaces

Rouibah Khaoula
Numerical study for an

integro-differential
nonlinear volterra

equation

Soumia Saidi
On a dynamical system

involving Caputo
fractional derivative

Benzahi Ahlem
Existence of solution
of Caputo Fabrizio

fractional differential
equations with not

instantaneous impulses
using Darbo’s fixed

point theorem

Sohir Zid
Characterization of

invertible operators in
delta (H) via Duggal

transform

16:20-
16:35

Badaoui Soufiane
Study of a competition

model between two
species of

microorganisms with
interaction intraspecific

in a chemostat

Abdelbadie Younes
An approach for

solving a
Hamilton-Jacobi type

problem with fractional
diffusion

​El-Hadi Kamel
Existence of solutions
for a plate equation

with a source term and
non-local boundary

condition



16:40-
16:55

Oleksandr
Lahodzinskyi

Three-dimensional
steady-state resonant

sloshing in
square-base tank

Messaouda Ben Attia
A type of the evolution
free boundary problems
in a bounded domain of

: study the𝑅3

uniqueness of the
solution

Mahmoudi Sofiane
Wiman-Valiron theory
of entire functions and

linear
fractional differential

equations

Kyiv
Time
UTC+3

Probability and Statistics

Chairperson:
Kyrylo Kuchynskyi

Meeting ID:
870 1998 6880
Access code:

219555

16:00-
16:15

Mykola Moroz
Perron-Series Representation of Real Numbers ( -Representation) and Frequency of Digits in the -Representation𝑃‾ 𝑃‾

16:20-
16:35

Rostyslav Kryvoshiya
About one system of signs, distributed according to a absolutely continuous distribution

16:40-
16:55

Dmytro Skakun
About one absolutely continuous function that does not satisfy the Lipshitz condition, given in terms of the 𝑄*

𝑠
-representation of real numbers

17:00-
17:15

Oleh Makarchuk
On the structure of the distribution of one random series

17:20-
17:35

Oleksandr Volkov
One power series distribution with parameterization by mean



Saturday, 3rd of June

Kyiv
Time
UTC+3

Differential Equations and
Mathematical Physics

Chairperson:
Vitalii Soldatov

Probability and Statistics

Chairperson:
Hennadii Navrotskyi

Theory of Functions and
Functional Analysis

Chairperson:
Bogdan Klishchuk

Meeting ID:
859 2566 6183
Access code:

883621

Meeting ID:
870 1998 6880
Access code:

219555

Meeting ID:
849 1366 4619
Access code:

964827

11:00 -
11:15

Ivanna Bondar
Resonance case for weakly perturbed
linear boundary value problems for

systems of integro-differential
equations with a degenerate kernel

Valeriya Kotelnikova
A law of the iterated logarithm for sums

of independent indicators, with
application to Karlin's occupancy

scheme

Ruslan Shanin
Oscillations in the discrete case

11:20 -
11:35

Olga Chepok
Asymptotic Representations of
Rapidly Varying Solutions of

Essentially Nonlinear Second Order
Differential Equations with Regularly
and Rapidly Varying Nonlinariaties

Ievgen Karnaukh
A note on asymptotic behavior of the

overshoot distribution for a Lévy
process

Vitalii Shpakivskyi
Sigma-monogenic functions in

commutative algebras

11:40 -
11:55

Shuja-ud-din
Razeen-ud-din

Dynamic integral inequalities with
their applications in terminal value

problems on time scales

Olga Prykhodko
Asymptotic behavior of the parameter
estimators in the Vasicek model based

on discrete observations

Sofiia Ratushniak
A2-continued fractions and their

applications

12:00 -
12:15

Bilal Basti
Thermodynamical Problem of

High-Frequency Ultra Sound Waves
Equation with Fractional Operators

Diana Avetisian
Asymptotic properties of parameter

estimators in mixed fractional
stochastic heat equation

Mariia Stefanchuk
On the functional asymptotic of

solutions of the nonlinear
Cauchy-Riemann-Beltrami type

equation



12:20 -
12:35

Hanane Chinoune
Numerical solutions of nonlinear

fractional differntial equation using a
modified ADM

Abdelatif Benchérif Madani
On the boundary local time of a

reflected diffusion in space

Liudmyla Vyhivska
The estimates of the inner radii of

symmetric non-overlapping domains

12:40 -
12:55

Abibssi Imane
Mild solution of nonlocal neutral

perturbed pseudo integrodifferential
evolution equations with state

dependent delay

Yaroslav Zabolotnyi
Estimates of some functionals on the
classes of functions without common

values

13.00 -
14.00 Lunch time

Kyiv
Time

UTC+3

Differential Equations and
Mathematical Physics

Chairperson:
Ivanna Bondar

Probability and Statistics

Chairperson:
Valeriya Kotelnikova

Meeting ID:
859 2566 6183
Access code:

883621

Meeting ID:
870 1998 6880
Access code:

219555

14:00 -
14:15

Anna Anop
On elliptic equations in Lp-Sobolev spaces of

generalized smoothness

Hadjer Kebir
Nonparametric conditional hazard estimation with

ergodic data: a recursive kernel approach

14:20 -
14:35

Meriem Chabekh
Numerical stability result for damped Shear beam

model

Mohammed Ridha Kouider
Modified bisection algorithm in estimating the extreme

value index

14:40 -
14:55

Abdelkader Dahmani
Growth of solutions of complex linear

differential-difference equations with finite logarithmic
order meromorphic coefficients

Soundes Mekki
Statistics and Artificial Intelligence (AI)



15:00 -
15:15

Meriem Barkat
Averaging methods for piecewise differential systems
formed by a linear focus or center and a cubic weak

focus or center

Hayat Ramdani
On queueing system with batch arrivals and disasters

15:20 -
15:35

Nadjiba Abdi
A minimization problem of an integral functional in

Hilbert space

15:40 -
15:55

Meryem Belattar
Limit cycles of an integrable class of quintic

differential systems with a degenerate singular point

16:00 -
16:15

Souheyla Zelmat
Investigation of Commutative Properties of

Discontinuous Galerkin and backward Euler Methods
in PDE Constrained Optimal Control Problems

16:20 -
16:35

Siham Boukarabila
Elliptic Problem With Nonlinear Singularity

16:40 Closing Ceremony

Meeting ID: 859 2566 6183 Access code: 883621
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