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11. Tém tat cac két qua mai caa luan an:
e Dbi twong nghién ctru cia ludn an 1 cac 16p phuong trinh vi phin ngiu nhién c6
dang
dX, = b(Xp)dt + o(X,)dW,, Xy = xo;
va
dX; = xo + b(X)dt + c(X)dW, + c(X,_)dZ,, Xo = Xo.

trong d6 hé sé dich chuyén b(x), hé s6 khuéch tan o (x) va hé sd nhay c(x) thoa

méin mot trong cac didu kién sau:

- b(x) Lipschitz dia phuong va lién tuc Lipschitz mdt phia; o(x) lién tuc
(1/2 + ) —Holder dia phuong.

- b(x) Lipschitz dia phuong and lién tuc Lipschitz mét phia; o(x) lién tuc
(1/2 + a) —Holder dia phuong and c(x) lién tuc Lipschitz.

- b(x) va o(x) lién tuc Lipschitz khong toan cuc va ting trén tuyén tinh va
c(x) ting trén tuyén tinh.

e Bing cach két hop cac cong cu hién dai trong giai tich ngiu nhién, phuong trinh
vi phan ngiu nhién, giai tich sb va k¥ thuat x4p xi cia Yamada-Watanabe, luan
an da xay dung duogc cac luoc d6 xap xi phit hop cho mét sé 16p phuong trinh vi
phan ngiu nhién c6 h¢ s6 khong chinh quy. Cac két qua chinh ciia luan an 13 ca
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vé tinh chét dinh luong va dinh tinh cta cac nghiém ding va cac nghiém xp xi
cia luge d6 Euler-Maruyama cho phuong trinh vi phan ngdu nhién c6 hé sd
khong chinh quy va cho phuong trinh vi phan ngau nhién c6 buéc nhay.

Céc két qua chinh cta luén 4n bao gém:

- Pua ra mot luge d6 x4p xi Euler-Maruyama tuong thich khéng ché hoi tu
manh trong ca khoang thoi gian hitu han va v6 han cho mét sé 16p phuong
trinh vi phan ngéu nhién mot chiéu véi hé ) dich chuyén lién tyuc Lipschitz
dia phuong va hé s6 khuéch tan lién tuc Holder dia phuong.

- Pua ra mot lugc d6 x4p xi Euler-Maruyama twong thich khéng ché hoi tu
manh trong ca khoang thoi gian hitu han va vo han cho cac phuong trinh vi
phan ngau nhién c6 budc nhay trong d6 b 1a lién tuc Lipschitz dia phuong;
o 1a lién tuc Holder dia phuong va c 1a lién tuc Lipschitz.

- Pua ra mot luoc d6 x4p xi Euler-Maruyama tuong thich khéng ché hoi tu
manh trong ca khoang thoi gian hitu han va vo han cho cac phuong trinh vi
phan ngiu nhién dang McKean-Vlasov c6 budc nhdy, trong d6 b va o 1a lién
tuc Lipschitz khong toan cuc va tang trén tuyén tinh, ¢ ting trén tuyén tinh.

12. Cac hudng nghién ctru tiép theo: Trong qua trinh nghién ctru cac van dé cua luan

an, chung t6i da nghi dén mot sé huéng nghién ctru tiép theo nhu sau:

e Céic phuong phap xap xi bao toan cac tinh chat hinh hoc va tiém can ctia mot hé

phuong trinh vi phan ngiu nhién ¢ cau tric phic tap, chang han nhu hé cac
diém ngau nhién khong va cham hoidc hé duong.

e Su hdi tu yéu cua cac luge do xap xi tuong thich khéng ché.
e Xay dung cac lugc dd xap xi c6 sy hoi tu nhanh hon cho cac phuong trinh vi

phan ngau nhién c6 hé so tron va ting trén tuyén tinh.
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11. Summary of the new findings of the thesis

e The research object of the thesis are classes of stochastic differential
equations of the forms

dX, = b(Xp)dt + a(X,)dW,, Xo = Xo;
and
dX; = xo + b(X)dt + c(X)dW, + c¢(X,_)dZ,, Xo = Xo.
where the displacement coefficient b(x), diffusion coefficient o (x) and

jump coefficient c¢(x) satisfy one of the following conditions:

- b(x) is locally Lipschitz and one-sided Lipschitz continuous; o (x)
is the locally (1/2 + a) —Holder continuous.

- b(x) is locally Lipschitz and one-sided Lipschitz continuous; o (x)
is the locally (1/2 + a) —Holder continuous and c(x) is Lipschitz
continuous.

- b(x) and o(x) are non-globally Lipschitz continuous and of super-
linearly growth and c(x) is super-linearly growth.

e By combining modern tools in stochastic analysis, stochastic differential
equations, numerical analysis and approximation techniques of Yamada-
Watanabe, the thesis has built appropriate approximation schemes for a
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number of classes of stochastic differential equations with irregular
coefficients. The main results of the thesis are on the quantitative and
qualitative properties of exact solutions and approximated solutions of
the Euler-Maruyama scheme for stochastic differential equations with
irregular coefficients and for stochastic differential equations with jump.
The main results of the thesis include:

- Propose a tamed-adaptive Euler-Maruyama approximation scheme
that strongly converges in both finite and infinite time intervals for
some class of one-dimensional SDEs with locally Lipschitz
continuous drift and locally Holder continuous diffusion
coefficients.

- Propose a tamed-adaptive Euler-Maruyama approximation scheme
that strongly converges in both finite and infinite time intervals for
the Lévy-driven SDEs where b is locally Lipschitz continuous; o is
locally Holder continuous and c is Lipschitz continuous.

- Propose a tamed-adaptive Euler-Maruyama approximation scheme
that strongly converges in both finite and infinite time intervals for
the Lévy-driven McKean-Vlasov SDEs where b and o are non-
globally Lipschitz continuous and super-linearly growth, and c is

super-linearly growth.

12. Futher research directions: In the process of researching the problems of the

thesis, we thought about some further research directions as follows:

The approximation methods preserve the geometrical and asymptotic
properties of a system of random differential equations with complex
structures, such as a system of non-coliding random points or a positive
system.

Weak convergence of tamed-adaptive approximation chemes.

Construct approximation schemes with faster convergence for stochastic

differential equations with smooth and super-linear growth coefficients.
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drift and locally Holder continuous diffusion coefficients”, Stoch Anal
Appl 40(4), pp. 714-734.
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diffusion coefficients”, J. Math. Anal. Appl., 54, paper no. 128982, 38 pp.
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