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7. Tén dé tai luan an: Udc lugng tde do hoi tu va mat do nghiém cho mét sé phuong trinh vi
phan ngau nhién.
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10. Can bd huéng dan khoa hoc: Hudng din chinh:  PGS. TS. Nguyén Tién Diing
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11. Tom tat cac két qua mai ciia luan an:
- Pua ra mot ude lugng Berry-Esseen hién cho téc do hoi tu theo khoang cach Kolmogorov
ctia xap xi Smoluchowski-Kramers cho phuong trinh vi phan ngau nhién.
- Panh gia duoc toc d6 cua sy hoi tu yéu cua nghiém phuong trinh vi phan ngiu nhién co tré
va ap dung cho xap xi Carathéodory.
- Nghién ctru tinh tron va thiét lap uéc lugng Gauss can trén, can dudi cho ham mat do cua
nghiém cac phuong trinh vi phan ngau nhién phan thir trong truong hop cac dang nhiéu cong
tinh va nhan tinh.
12. Kha ning tmg dung thuc tién:
- Xap xi Smoluchowski-Kramers da duoc nhiéu nha khoa hoc nghién ctu chuyén sau do tinh
ing dung ciia nd. Luan an cung cap mot phuong phap khao sat toe do hoi tu theo khoang céch
Kolmogorov ctia xap xi nay véi nhiéu thong tin hon.
- Tc @6 hoi tu yéu trong 1y thuyét xap xi sd rat hitu ich trong cac tng dung thuc té. Nghién
ctru su hoi tu yéu cua x4p xi Carathéodory 1a mot bai toan quan trong va can thiét. Tuy nhién,
chua c6 nhiéu két qua vé bai toan ndy trong cac tai liéu tham khao. Luan an cung cap maot
phuong phap khao sat téc do hoi tu yéu cua nghiém phuong trinh vi phin ngau nhién cé tré va
ap dung vao luge do xap xi Carathéodory.
- Céc udc lugng mat do Gauss cho nghiém cua cac I6p phuong trinh ngau nhién khac nhau,

trong d6 c6 phuong trinh vi phan ngiu nhién vai nhidu la chuyén dong Brown phan thir, da



duoc nghién cu mot cach chuy@n sau. Luan an cung cap thém két qua vé tinh tron, ude luong
Gauss cho mat do cua nghiém phuong trinh vi phan ham ngau nhién phan thu,
13. Cac hudng nghién ciru tiép theo: Khao sat sy hoi tu yéu trong xap xi Carathéodory cho cac
phuong trinh tong quat hon véi da tré hodc bién tré. Nghién ctru udc luong mat dd cho nghiém
ctia cac 10p phuong trinh chua dugc hodc méi chi duoc nghién ciru mot phan.
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[2] Nguyen Van Tan, Nguyen Tien Dung (2020), "A Berry-Esseen Bound in the
Smoluchowski-Kramers Approximation”, J Stat Phys. 179 (4), pp. 871-884.
[3] Ta Cong Son, Nguyen Tien Dung, Nguyen Van Tan, Tran Manh Cuong, Hoang Thi
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Rector of the VNU University of Sciences.
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10. Supervisors: Assoc. Prof. PhD. Nguyen Tien Dung
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11. Summary of the new findings of the thesis

- Use the Kolmogorov distance to investigate the Smoluchowski-Kramers
approximation for stochastic differential equations and obtain an explicit Berry-Esseen
estimator for the rate of convergence.

- Investigate weak convergence of stochastic differential equation solutions with time
delays and application to Carathéoodory approximation.

- Study the smoothness and establish the upper and lower bound Gaussian estimates for
the density function of the solutions of the stochastic stochastic differential equations in

the cases of additive noise and multiplicative noises.
12. Paratical applicability, if any:

- Because of its applications, the Smoluchowski-Kramers approximation has been
studied intensively by several authors. The thesis provides a method to investigate the
Kolmogorov distance convergence rate of this approximation with more information.

- The weak convergence rate of numerical approximations is very useful in practical.
However, to the best of our knowledge, the weak convergence results of the
Carathéodory approximation are scarce even. The thesis provides a method to
investigate the weak convergence rate of stochastic differential equation solutions with
times delay and apply it to the Carathéodory approximation scheme.

- Gaussian density estimates for the solutions of various stochastic equations, including
the class of stochastic equations with fractional noise have been intensively studied. The



thesis provides more results on smoothness, Gaussian estimation for the density of
solutions of the fractional stochastic functional differential equations.

13. Further research directions, if any: Investigate the weak convergence and the Carathéodory
approximation for more general equations such as SDEs with multiple delays or SDEs with
variable delays.
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