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1. Thong tin chung:

- Tén d& tai: Sy ton tai va déng diéu tip trung cua nghiém yéu cia phuong trinh
Schrodinger chtra toan tir p-Laplace phan thir

- M s6: TNUE-2022-01

- Chi1 nhiém dé tai: TS. Nguyén Vian Thin

- T6 chirc chu tri: Pai hoc Thai Nguyén

- Thoi gian thuc hién: 12 thang, tir 1/3/2022.

2. Muc tiéu:

Muc tiéu cua dé tai 1a nghién ctru sy ton tai nghi¢m yéu va su tap trung cho
phuong trinh Schrodinger chira toan tir p-Laplace phan thit ma ham phi tuyén c6 do
tang mill Trudinger-Moser. Bai toan dugc xét mot pha hoac hai pha.

3. Tinh méi va sang tao:

Chung toi st dung phwong phép bién phan, Ly thuyét pham tri Ljusternik-
Schnirelmann, da tap Nehari dé nghién ctru cac van dé trong dé tai. Hon nira, cac van
dé trong dé tai 1an dau tién duoc nghién ctru trén thé gisi, diéu d6 thé hién tinh méi
cla dé tai.

4. Két qua nghién ctru

- Thu duoc 01 két qua vé su ton tai nghiém yéu va dang diéu tap trung cia
nghiém yéu ctia 16p phuong trinh kiéu Schrodinger chira toan tir p-Laplace thir voi do
tang mil, trong d6 phuong trinh dang

eV (A, u(X)+V (X) | uM?u=f(u),se(0,),

trong do V :[J N > [1 13 ham lién tuc va thoa man diéu kién

V,, =liminfV(x) >V, = inf V(x) >0,
xelJ

[X|—>o0
trong 46 V. < oo hodc V, = oo. Piéu kién nay dugc gidi thidu boi Rabinowitz.
- Thu dugc 01 két qua cho su ton tai nghiém cta bai toan trén khi $f$ c6 do ting
mil va thé vi V théa man diéu kién kiéu Pino-Felmer. Tiép theo ching t6i thu dugc 01
két qua vé su ton tai nhiéu nghiém yéu va van d& tap trung cho phwong trinh

Schrodinger chtra toéan tir (p,p_1)-phan thir c6 dang
N

=2
(A u+(-A), u+V(ex)(ul® u+|u |>? u) = f(u)trong O ",
trong 46 & 1a mot tham s6 duong, N = ps,se(0,1),2< p< p,.
5. San pham



* San phcfm khoa hoc (Cac cong trinh khoa hoc s€ dugc cong bd: sach, bai bao
khoa hoc...): 02 bai bdo SCIE, trong d6 c6 01 bai thudc 16p Q1, 01 bai bao thude 16p
Q2.

(1). Nguyen Van Thin (2022), “Multiplicity and concentration of solutions to a
fractional p-Laplace problem with exponential growth (Su ton tai nhiéu nghiém va
van dé tap trung cho phuong trinh p-Laplace phan thtr v6i do ting mi)”, Annales
Fennici Mathematici (Annales Academiae Scientiarum Fennicae Mathematica), 47(2),
tr. 603-639, SCIE(Q?2).

(2). Giovanni Molica Bisci, Nguyen Van Thin, Luca Vilasi (2022), “On a class of
nonlocal Schrodinger equations with exponential growth (V& mét 16p phwong trinh
Schrodinger khong dia phuong véi d6 tang mii) ”, Advances in Differential Equations,
27(9-10), tr. 571-610, SCIE (Q1).

* San phcfm dao tgo: 01 luan van thac si da bao v¢ thanh cong.

Nguyén Thi Thu Ha (Cao hoc Toan giai tich-K28), Sw t6n tai nghiém yéu va van
dé tap trung cho mét I6p hé phwong trinh Schrédinger-Poisson phdn thiv véi s6 mil t6i
han, Luan van Thac sy, Truong DPai hoc Su pham - DPai hoc Thai Nguyén, 2022
6. Phuong thirc chuyén giao, dia chi ing dung, tac dong va lgi ich mang lai ciia
két qua nghién ciru

6.1. Dia chi ung dung

Céc truong DPai hoc.

6.2. Tac déng va loi ich mang lai cia két qua nghién civu

6.2.1. Doi véi linh vuec giao duc va dao tao

Két qua nghién ctru cia dé tai 1a tai lidu chuyén khao cho sinh vién, hoc vién cao hoc,
Nghién ctru sinh chuyén nganh toan giai tich quan tim dén phuong trinh dao ham riéng thu.
Dic biét bdi dudng kha niang nghién clru cta cac giang vién tré, gop phan nang cao chat
luong, hi¢u qua dao tao va nghién ctru khoa hoc ctia Truong Pai hoc Su pham thudc Pai
hoc Thai Nguyén.

6.2.2. Déi véi linh vuee khoa hoc va cong nghé 6 lién quan

Phuong trinh dao ham riéng thir c6 nhiéu tmg dung trong toan tai chinh, mé hinh
sinh hoc, vat 1y luong ti,.... Do d6 cac két qua theo hudng nghién niy goép phan thic
day cac linh vuc nghién ctru lién quan.



INFORMATION ON RESEARCH RESULTS

1. General information

Project title: Existence and concentration of solutions for Schrddinger equations
involving fractional p-Laplacian
Code number: TNUE-2022-01

Coordinator: Dr. Nguyen Van Thin

Implementing institution: Thai Nguyen University of Education

Duration: from 1/3/2022, 12 months.
2. Objective(s)
The goal of the topic is to study the existence of weak solutions and concentration for
Schrodinger equations containing the fractional p-Laplace that the nonlinear function has an
exponential increase in Trudinger-Moser. The problems are considered single phase or two
phase. Moreover, the problems in the project are studied for the first time in the world,
which shows the novelty of the project.
3. Creativeness and innovativeness
We use the Variation method, Ljusternik-Schnirelmann category and Nehari manifold to
study the problems in the topic. In this area, it is the first time that our problems are studied.
It speaks to the novelty of our project.
4. Research results
- Obtained one result about multiplicity and concentration of solutions to a fractional p-
Laplace problem with exponential growth

eV (=AU +V(X) |u NP u= f(u),se(0,1),

where V :[1 " — 1 is a continuous function satisfying the condition
V, =liminfV (x) >V, = inf V (x) >0,
xel N

|X|—)oo
inwhich V_ < oo or V_ =oo. This condition is introduced by Rabinowitz.

- Obtaied one result about existence of weak solution to that equation when $f$ has
exponential growth and V satisfies the conditition due to Pino-Felmer. Next, we obtain one
result about multiplicity and concentration of solutions to double phase equation involving
fractional (p,p_1)-Laplace with the form

N
(=AY u+(—A), u+V (e)(ul* u+ulP2u)=f(uyin0 ",

where & is a positive parameter, N = ps,se(0,1),2< p< p,.

5. Products

5.1.  Scientific products published: 02 SCIE paper (01 paper belongs the class Q1, 01
papers belongs to the class Q2):

(1) Nguyen Van Thin (2022), “Multiplicity and concentration of solutions to a fractional p-
Laplace problem with exponential growth", Annales Fennici Mathematici, 47(2), 603-639,
SCIE (Q2).



(2) Giovanni Molica Bisci, Nguyen Van Thin, Luca Vilasi (2022), ~"On a class of nonlocal
Schrodinger equations with exponential growth”, Advances in Differential Equations, 27(9-
10), 571-610, SCIE (Q1).

5.2.  Training products: 02 master theses successfully defended:

+ Nguyen Thi Thu Ha, Multiplicity and concentration results for a class of critical fractional
Schrodinger-Poisson systems via to penalization method, defended at Thai Nguyen
University of Education, 2022.

5.3.  Application products

6. Transfer alternatives, application institutions, impacts and benefits of research
results

6.1. Application institutions

The universities

6.2. Impacts and benefits of research results

6.2.1. For education and training fields

The research results of the project are monographs for students, graduate students, PhD
students in analysis mathematics which are interested in fractioanl partial differential
equations. Specially fostering research capabilities of young lecturers, contributing to
improving the quality and efficiency of training and scientific research of Thai Nguyen
University of Education.

6.2.2. For related science and technology fields

Fractional partial differential equations have many applications in financial math, biological
modeling, quantum physics, .... The results in this direction that contribute to promoting
related research areas.

Dr. Nguyen Van Thin



