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Subject objectives

The aim of the course is to familiarize students with the theory of stochastic differential equations and
selected properties of solutions to stochastic differential equations.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[MMIADMUZ2_U06] is able to apply
methods and examples from a
selected field of mathematics in
related fields

Is able to apply methods or
examples from the theory of
stochastic differential equations in
related fields.

[SU4] test/exam - oral or written

[MMIADMUZ2_KO02] is ready to
precisely formulate questions to
deepen his own understanding of
a given topic or to find missing
elements of reasoning

The student is ready to

precisely formulate questions
concerning stochastic differential
equations.

[SK8] observation of student's
independent or team work

[MMIADMU2_KO01] is ready to
recognize the limitations of his
own knowledge and is ready to
continue his education

is willing to acknowledge the
limitations of his/her own
knowledge and is willing to pursue
further education

[SK8] observation of student's
independent or team work

[MMIADMUZ2_U04] can, at an
advanced level and including
modern mathematics, apply and
present in speech and in writing
the methods of at least one
selected branch of mathematics

is able to apply methods learned
in the stochastic differential
equations course

[SU4] test/exam - oral or written

[MMIADMU2_U03] can
understand mathematical texts
from selected areas of
mathematics

can understand texts on the
theory of stochastic differential
equations

[SU8] observation of student's
independent or team work

[MMIADMUZ2_KO04] is ready to
understand and appreciate the
importance of intellectual honesty
in the actions of himself and
others; is ready to act ethically

is ready to understand and
appreciate the importance of
intellectual honesty in one's own
and other people's actions; ethical
conduct

[SK8] observation of student's
independent or team work

[MMIADMU2_UQ7] is able to
define his interests and develop
them; in particular, is able to
establish contact with specialists
in their field, e.g. understand their
lectures intended for young
mathematicians

is able to independently
supplement knowledge of the
theory of stochastic differential
equations

[SU8] observation of student's
independent or team work

[MMIADMUZ2_KO06] is ready to
form an opinion on basic
mathematical issues

The student is able to formulate
opinions
on stochastic differential equations.

[SK8] observation of student's
independent or team work

[MMIADMUZ2_UO01] can construct
mathematical reasoning: prove
theorems and disprove
hypotheses by constructions and
selecting counterexamples

Is able to prove theorems from the
theory of stochastic differential
equations

[SU4] test/exam - oral or written

[MMIADMU2_W01] knows and
understands in-depth the theory of
selected areas of mathematics

The student knows the theorem on
the existence and uniqueness

of solutions to stochastic
differential equations.

[SW4] test/exam - oral or written

[MMIADMU2_W02] knows and
understands well the role and
importance of the construction of
mathematical reasoning

knows selected proofs from the
theory of stochastic differential
equations

[SW4] test/exam - oral or written

[MMIADMU2_KO05] is ready to
independently search for
information in literature, also in

foreign languages

is ready to search for additional
information in the literature on the
theory of stochastic differential
equations

[SK8] observation of student's
independent or team work

Subject contents

1. The Ito process and Ito's lemmas.
2. Solution of a linear stochastic differential equation.
3. Theorem on the existence and uniqueness of a strong solution to the stochastic differential equation in

the space of Ito processes.

4. The concept of a weak solution of a stochastic differential equation.
5. Properties of solutions of stochastic differential equations.
6. Diffusion generator, Dynkin formula, Feynman-Kac formula.

Prerequisites
and co-requisites

Basics of the theory of stochastic processes.

Assessment methods
and criteria

Subject passing criteria

Passing threshold

Percentage of the final grade

observation of the student's 51.0% 0.0%
attitude

final exam 51.0% 50.0%
student's activity 51.0% 5.0%
tests 51.0% 45.0%

Recommended reading

Basic literature

1. F. C. Klebaner, Introduction to Stochastic Calculus with

Applications, ICP 2005.

2. B. @ksendal, "Stochastic Differential Equations: An Introduction
with Applications." Springer, 2003.
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Supplementary literature 1. Z.Brzezniak, T. Zastawniak, "Basic Stochastic Processes",
Springer, 1999.

2. J. Cyganowski, P. Kloeden, J. Ombach, "From Elementary
Probability to Stochastic Differential Equations with Maple",
Springer, 2002.

3.  W. Feller, "Wstep do rachunku prawdopodobienstwa", t. 1 i Il,
PWN, Warszawa 1977.

4. A.D. Wentzell, "Wyktady z teorii procesow stochastycznych”, PWN,
Warszawa 1980.

eResources addresses

Example issues/ Not included
example questions/
tasks being completed

Work placement Not applicable
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