L ectureson
Mathematical Analysis
Semester 2 (spring semester), 15h (15 x 1h)

Prof. dr hab. Kazimierz Nikodem

Contents:

1.

Functions - general properties. Review of lineagdyatic, polynomial, exponential,
logarithmic and trigopnometric functions.

2. Sequences of real numbers. The limit of a sequer@esic properties and examples.

3. The limit of a function at a point. Continuous ftioas — properties. Asymptotes.

4. The derivative of a function at a point. Rules ifedentiation, basic formulas.

5. Applications of derivatives. Local minima and masinMonotonicity and the first test
for local extrema. Indeterminate forms — L’'HospgdRule.

6. Higher-order derivatives. Convexity, concavity graints of inflections. Second test
for local extrema. Taylor’s formula with remindeapproximate polynomials.

7. Indefinite integrals — antiderivatives, basic imgn formulas, integration by parts
and by substitution.

8. The definite integral — Riemann sums, the fundaaleéheorem of calculus, the
Newton-Leibniz formula.

9. Applications of definite integrals (area of regionghe plane, volumes of solids of
revolution, arc length and surface area).roppr integrals.

10. Infinite series — convergence tests. Gdomseries.

11. Function series; Taylor and Maclaurineser

12. Differential calculus of functions of sgal variables - partial derivatives, local
extrema .

13. Conditional and absolute extrema.

14. Double integrals - techniques of inteigratapplications.

15. Introduction to differential equationbasic concepts; equations with separable
variables and linear equations.
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