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11. Tém tat cac két qua moi cua ludn an:

Muc dich va doi twgng nghién ctru cia luan an

- Muc dich nghién ctru: Luan an nghién ctru va dé xuat mot s6 phuong phap hitu hiéu
giai bai toan can bang va bit dang thirc bién phan.

- Pbi twong nghién ctru: bai toan can bang EP(f, C) va bai toan bat dang thirc bién
phan VIP(F, C).

Cac phuwong phap nghién ciru da si dung

Phuong phép nghién ctru 13 st dung cac két qua co ban cua giai tich 10i, cac thuat
toan toi wu, thuat toan phan ra, thuat toan chiéu giai bai toan bat drfmg thtrc bién phan
két hop v6i ky thuat hiéu chinh, quan tinh va x4p xi gan két dé xay dung cac thuat
toan mdi hiru hiéu giai bai toan cAn bang va bai toan bat dang thirc bién phan.

Cic két qua chinh

- Dua trén phuong phép chiéu kiéu dudi dao ham duoc Santos va Scheimberg
(Optimization, 2017) xem xét, chung t6i dé xuat mot sd thudt toan phan ra kiéu
Tseng dé giai cac bai toan can bang c6 song ham dugc phn rd thanh téng cta hai
song ham trong khong gian Hilbert. Chung t61 thiét 1ap su hoéi tu yéu va manh cua
thuat toan dé xuit theo cac gia thiét co ban.



Chung t6i dé xuat phuong phap chiéu mot budc giai bai toan can bang gia don diéu
cho boi tong cta hai ham song ham trong khong gian Hilbert. So véi cac phuong
phap phan ra hién co, thuit toan cua chung t6i don gian hon vi chi cAn mét phép
chiéu 1én tap chép nhéan duoc tai mdi lan 1ap. Theo céc gia thiét co ban, tinh hoi tu
yéu cua thuat toan méi di duoc thiét 1ap. Bén canh do, chung toi trinh bay mot két
qua hoi ty manh cta phién ban hién chinh ctia phwong phap dé xuat.

Bang cach két hop k§ thuat quan tinh va phuong phap dudi dao ham ting cuong voi
mét chién luge méi vé lua chon ¢ bude, ching t6i dé xuit phuong phap kiéu dao
ham ting cuong moi giai cic bai toan cin bang gia don diéu trong khong gian
Hilbert thuc. Phuong phép cta ching t6i dugc thiét ké sao cho diy c& bude ting
dan sau mot s6 hitu han 1an lip. Piéu nay khién phuwong phéap cia ching t6i khac
biét v6i hau hét cac phuong phép kiéu dao ham ting cudng da c6 cho cac bai toan
can br;“mg. Su hoi tu yéu va manh cua céac thuat toan maéi theo cac gia thiét co ban da
duoc thiét 1ap.

Chung t6i dd dé xuat mot phién ban ndi 16ng ctia phuong phéap chiéu dao ham cho
cac bat déng thtrc bién phan don di¢u manh duogc c6 tap chép nhan dugc 1a tap muc
dudi ctia mot ham 16i (c6 thé khong kha vi). Thuat toan ciia chung toi ¢ thé dugc
trién khai d& dang vi & mdi 1an lip, chi yéu cdu mot phép chiéu 1én ntra khong gian
chura tap chép nhan duoc va mét 1an tinh gia tri cua anh xa. Vi cac gia thiét co ban,
chung t61 thiét 1ap dugc su hdi tu manh cta thuat toan dé xuat. Két qua sb va so sanh
cho bai toan khtr mo anh cho thay phuong phép cua chiing t6i c6 thé vuot tréi hon
cac thuat toan lién quan trong tai liéu.

Két luan: Luan 4n dé xuat mot sé phuong phap giai bai toan can bang, bai toan bat dang
thirc bién phan va tmg dung trong khir md anh va mot s6 vi du thuce té. Két qua chinh cua luan

an bao gom:

Dé xuat mot s6 thuat toan phén ra kiéu Tseng dé giai cac bai toan cin bang co song
ham duoc phan ra thanh tong cta hai song ham trong khong gian Hilbert.

Dé xuat phuong phap chiéu mot bude giai bai toan can bang gia don diéu cho bai
téng cua hai ham song ham trong khong gian Hilbert.

Pé xuat phuong phéap kiéu dao ham ting cudng méi giai cac bai toan cin bang gia
don diéu trong khong gian Hilbert thuc.

Pé xuat mot phién ban ndi 1ong ciia phuong phap chiéu dao ham cho cac bat dang
thirc bién phan don diéu manh va tng dung trong khtr moi anh.

12. Cac hudng nghién ctru tiép theo:



> Nghién ctru phat trién cac thudt toan toi uu giai bai toan can bang, bat dang thic
bién phan trén khong gian khong ¢ cu trac tuyén tinh, nhu da tap Hadamard va da
tap Riemann.

> Nghién ctru phat trién cac thuat toan giai bai toan can bang ngiu nhién, bat dang
thirc bién phan ngau nhién.
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11. Summary of the new findings of the thesis

Research purpose: The thesis studies and proposes some effective methods to
solve equilibrium problems and variational inequalities.

Research objective: The equilibrium problem EP(f, C) and the variational
inequality problem VIP(F, C).

Research methods: The research method uses basic results from convex analysis,
optimization algorithms, splitting algorithms, and projection algorithms to solve
variational inequality problems, combined with regularize, inertial and viscosity
techniques to develop new, effective algorithms for equilibrium and variational
inequality problems.

Major results:

- We are based on the subgradient-type projection method considered by Santos
and Scheimberg (Optimization, 2017), we propose some Tseng-type splitting
algorithms for solving equilibrium problems whose bifunction is decomposed
into the sum of two bifunctions in Hilbert spaces. We establish the weak and
strong convergence of the proposed algorithm under standard assumptions.



We proposed a one-step projection method for solving a pseudomonotone
equilibrium problem given by a sum of two bifunctions in Hilbert spaces. Compared
with the existing splitting methods, our algorithm is simpler as it only requires one
projection onto the feasible set at each iteration. Under standard assumptions, the
weak convergence of the new algorithm is established. Besides, we present a strong
convergence result of a regularized version of the proposed method.

By combining the inertial technique and subgradient extragradient method with
a new strategy of stepsize selection, we propose a novel extragradient-type
method to solve pseudomonotone equilibrium problems in real Hilbert spaces.
Our method is designed such that the stepsize sequence is increasing after a finite
number of iterations. This distinguishes our method from most other
extragradient-type methods for equilibrium problems. The weak and strong
convergence of new algorithms under standard assumptions is established.

We proposed a relaxed version of the gradient projection method for strongly
monotone variational inequalities defined on a level set of a (possibly non-
differentiable) convex function. Our algorithm can be implemented easily since
it computes on every iteration one projection onto some half-space containing
the feasible set and only one value of the underlying mapping. Under standard
conditions, we establish the strong convergence of the proposed algorithm.
Numerical results and comparisons for the image deblurring problem show that
our method can outperform related algorithms in the literature.

Conclusions: The thesis proposed some methods for equilibrium problems, variational

inequality problems, and applications in image deblurring, and some practical
examples. Main results of the thesis:

Proposing some Tseng-type splitting algorithms for solving equilibrium problems
whose bifunction is decomposed into the sum of two bifunctions in Hilbert spaces.

Proposing a one-step projection method for solving a pseudomonotone equilibrium
problem given by a sum of two bifunctions in Hilbert spaces.

Proposing a novel extragradient-type method to solve pseudomonotone equilibrium
problems in real Hilbert spaces.

Proposing a relaxed version of the gradient projection method for strongly
monotone variational inequalities defined on a level set of a (possibly non-
differentiable) convex function apply it to the image deblurring problem.

12. Futher research directions



» Conduct research on and develop optimization algorithms for solving
equilibrium and variational inequality problems in nonlinearly structured
spaces, including Hadamard manifolds and Riemannian manifolds.

» Conduct research on and develop algorithms for solving stochastic
equilibrium problems and stochastic variational inequality problems.
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