M115 Selected Topics on School Mathematics
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Course objectives. Remember and expand fundamental knowledge in mathematics. Familiarize students
with the basic inequalities and their applications in different areas of mathematics. Students will learn
process the basic concepts and methods of financial mathematics and their applications in everyday
business situations.

Prerequisites. Undergraduate mathematics or computer science study programme.

Course content.

1.

Real numbers. The field of complex numbers. Trigonometric form of a complex number. The
exponential form of a complex number. Applications of complex numbers in algebra, analysis and
geometry.

Equations and inequalities. Rational and irrational equations and inequalities. Equations and
inequalities with absolute values. Exponential and logarithmic equations and inequalities.
Trigonometric equations and inequalities.

Inequalities. The arithmetic, geometric, harmonic and quadratic mean, and associated inequalities.
Jensen's inequality. Cauchy inequality. Holder inequality. Chebyshev inequality. Young inequality.
Financial mathematics. Interest. Monthly and yearly compounding. The present value of cash
flows. Annuities. Repayment of the loan and the annual annuities. Repayment of the loan and
interest rate.

LEARNING OUTCOMES

No. | LEARNING OUTCOMES

1 Build fields of real and complex numbers axiomatically and inductively.

2. | Apply properties of elementary functions for solving equations and inequalities.

3. | Solve problems in different areas of mathematics using basic inequalities.

4 Apply arguments in simple and compound interest account in financial mathematics.

5 Determine_ th(_e present _value of cash flows, financial annuities, loan repayment and
" | compounding in applications.

RELATING THE LEARNING OUTCOMES, ORGANIZATION OF THE EDUCATIONAL
PROCESS AND ASSESSMENT OF THE LEARNING OUTCOMES
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Teaching methods and knowledge assessment. Lectures and exercises are Obligatory. The exam consists
of written and oral part, which can be taken after the completion of lectures and exercises. During semester,
students can take mid-terms which can replace the written examination.

Can a subject taught in English: Yes
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