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NHI’NG KET QUA MO CUA LUAN AN
Luan an dat dwoc cac két qua sau:

1. Dbi voi phuong trinh A’-Laplace nira tuyén tinh cap bon: Dua ra
dwoc dang thirc tich phan kiéu Pohozaev cua bai toan Dirichlet, tir d6 ching
minh sy khéng ton tai nghiém khdéng tdm thwdong trong mién &,-hinh sao khi
vé phai c6 do tang trwdng theo u 1&n hon %; ddng thdi chirng minh dwoc

suw ton tai nghiém yéu, tinh nhidu nghiém cda bai toan v&i diéu kién sd hang
ohi tuyén c6 bac ting treéng theo u 13 nhd hon % & dayN 1a sb chidu

thuan nhéat. Qua dé da ching té gia tri E+j la gia tri t&i han clda bac tang

trvdng clia vé phai theo u. '

2. Boi voi phwong trinh hyperbolic chira toan tL’Jj elliptic suy bién manh
P, ,: Dua ra cac dieu kién du doi voi cac so hang tuyen tinh va phi tuyén cua
phwong trinh dé dam bao si ton tai duy nhat clia nghiém tich phan toan cuc;
Chirng minh sy tOn tai cua tap hat toan cuc compact lién théng trong khéng
gian S2(RV)x L2(R"), ddng thdi mé ta cau trdc cla no.

Céc két quéa cla luan an 1a madi, co y nghia khoa hoc va gop phan hoan
thién viéc nghién clru sy ton tai nghiém trong mién bj chan cla bai toan bién
cho phwong trinh elliptic suy bién cp bén va dang diéu tiém can cla cac
phuwong trinh hyperbolic tt dan chiva toan tr elliptic suy bién trong ca khong
gian. Trong Chwong 2 tinh gidi dwoc cla bai toan Dirichlet 1an dau duoc xét
cho phwong trinh elliptic suy bién cap bon chira toan tir A”-Laplace. Trong

Chuwong 3 van dé tiém can theo thoi gian ciia nghiém bai toan Cauchy dwoc
xét trong ca& khoéng gian thay vi trong mién bj chan nhw trwéc day. Cac két



qua dbi véi mot vai Iop ham phi tuyén [a méi tham chi khi P,  la toan tor
elliptic.

CAC U'NG DUNG, KHA NANG U'NG DUNG TRONG THUC TIEN
HOAC NHU’NG VAN BE CON BO NGO CAN TIEP TUC NGHIEN CUU

Céac rng dung, kha nang (rng dung trong thuc tién

Phwong trinh elliptic cap hai xu4t hién trong thuc té kha da dang nhu:
phuong trinh md ta dong dién hodc tir trwdng, mat cy tiéu...Gan day mét sb
chuyén gia da nghién ctru phwong trinh elliptic phi tuyén cap bdn nhw phwong
trinh d& nghién ctu séng truyén trong ciu treo va dé véng tinh ctia ban dan
héi trong chét 1dng. Nghién ctiru vé phwong trinh chira toan ti elliptic suy bién
thwong phirc tap hon so v&i phwong trinh chira toan tr elliptic va né c6 ng
dung trong thwc té rat rong I&n khi ta nghién ctu vat chat co6 mat do khéng
ddng déu, chd rat méng ché lai rat day. Nhirng vat chat nay ton tai vo sb trong
vl tru bao la cua chung ta.

Nhirng van dé con bé ngd can tiép tuc nghién ciru

Lién quan t&i cha dé cda luan an, nhivng van dé sau la mé& va theo ching
t6i la dang quan tam:

- Diéu kién ton tai nghiém clia cac bai toan bién noéi trén trong mién khéng
bi chan.

- Tinh chét cla tap hat toan cuc nhw: sé chiéu, sy phu thudc lién tuc vao
cac tham sb, tinh tron, ...

- Sy ton tai nghiém va dang diéu tiém can nghiém cla cac phwong trinh
hyperbolic suy bién vé&i cac diéu kién bién khac nhau, chdng han diéu kién
bién khéng thuan nhét, diéu kién bién Neumann, diéu kién bién hén hop, diéu
kién bién phi tuyén, ...Dé lam duwoc diéu nay can xay dwng dwoc khdng gian
Sobolev cé trong twong &ng, dinh ly nhiang kiéu Sobolev.

- Sy ton tai tap hat 1ui, tap hut déu khi ham phi tuyén phu thudc thdi gian.

- Cac md hinh rng dung thyec té.
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NEW SCIENTIFIC FINDINGS OF THE DISSERTATION
The thesis has obtained the following results:

1. For fourth order semi-linear equations containing the A’-Laplace: Give the

Pohozaev integral identity of the Dirichlet problem, thereby prove the non-
existence of non-trivial solutions in &,-star domains when the right hand sides
grow, with respect to u, greater than :~+j; at the same time, prove the

existence of weak solutions, establish multiple solutions of the problem
provided that the nonlinear terms grow, in terms of wu, less than E+4.

Thereby, it has been shown that the value % is the critical value of the

growth order of the right-hand sides in terms of u.
2. For hyperbolic equations containing the strongly degenerate elliptic operator

P,,: Give sufficient conditions for the linear and nonlinear terms of the

equations to ensure the unique existence of global integral solutions; the
existence of connected compact global attractors in the space S?(R")xL*(R")

and describe their structures.

The results of the thesis are new, have scientific significance and contribute to
perfecting the study of the existence of solutions in bounded domains of
boundary value problems for degenerate elliptic equations of the fourth order
and asymptotic behavior of solutions to damped hyperbolic equations
containing degenerate elliptic operators in the whole space. In Chapter 2 the
solvability of the Dirichlet problem was first considered for a degenerate elliptic

equation of the fourth order. In Chapter 3, the time-asymptotic behavior of
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solutions to the Cauchy problem in the whole space is considered instead of in

bounded domains as before. The results for this chapter are new for some

classes of nonlinearity even when the operator P, ; is an elliptic operator.

APPLICATIONS IN PRACTICE
AND RECOMMENDATIONS FOR FURTHER STUDIES
Practical applications of the research results

The second order elliptic equations that appear in practice are quite
diverse such as: equations describing electric currents or magnetic fields,
minimum surfaces... Recently, some experts have studied nonlinear fourth
order elliptic equations as equations to model double transmission in
suspension bridges and static deflection of elastic plates in liquids. The study
of equations containing degenerate elliptic operators is often more complicated
than equations containing elliptic operators, and it has wide practical
applications when we study matter with unequal density: some places are very
thin, some places are very thick. These substances exist in abundance in our

vast universe.
Recommendations for further studies

Regarding the topic of the thesis, the following problems are open and in
our opinion are of interest:

- Conditions for the existence of solutions of boundary value problems in
unbounded domains.

- Properties of global attractors such as: dimensionality, continuous
dependence on parameters, smoothness, ...

- The existence of solutions and asymptotic behavior of solutions to
degenerate hyperbolic equations with different boundary conditions, such as
heterogeneous boundary conditions, Neumann boundary conditions, mixed
boundary conditions, and nonlinear boundary conditions, ... To do this, it is
necessary to construct corresponding weighted Sobolev spaces, the Sobolev
type embedding theorems.

- The existence of regressive and uniform attractors when nonlinear
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functions depend on the time.

- Practical application models.



