MATHEMATICS
topics of examination tasks

for candidates for 2nd degree studies
Topics in Linear Algebra:
1. Matrix algebra
1.1. The concept of matrix and basic operations
1.2. Inverse matrix – existence, properties, methods of calculation
1.3. Rank of matrix
1.4. Matrix equations – solving
2. Systems of linear equations
2.1. Matrix form of system of linear equations

2.2. Solvability of systems of linear equations (cramerian and non-cramerian systems, Cramer’s rule, Kronecker-Capelli theorem)
Topics in Calculus:
3. Limit of sequence
3.1. Limit of sequence – definition, properties, definite and indefinite symbols
3.2. Special limits (Euler number, squeeze theorem)

3.3. Limit of sequence – methods of solving
4. Limit of function of one variable, asymptotes and continuity
4.1. Limit of function – definition, properties, definite and indefinite symbols
4.2. Special limits (Euler number, squeeze theorem for two and three functions)

4.3. One-side limits

4.4. Limit of function – solving
4.5. Asymptotes (vertical, horizontal, slant)

4.6. Continuity of function – definition and solving

4.7. Weierstrass and Darboux theorems
5. Function of one variable
5.1.   Derivative of function – definition

5.2.   Geometric interpretation of derivative

5.3.   Economic interpretation (marginality and elasticity)

5.4.   Monotonicity and extrema – necessary and sufficient conditions  (meaning and applications)
5.5.   Convexity and inflection points
6. Integrals of function of one variable
6.1.   Antiderivative and indefinite integral

6.2.   Methods of solving (direct integration, integration by parts and by substitution)

6.3.   Definite integrals

6.4.   Area of region bounded by curves

7. Function of two variables
7.1.   Domain and partial derivatives of function of one variable

7.2.   Economic interpretations of partial derivatives (partial marginality and partial elasticity)

7.3.   Local extrema – necessary and sufficient conditions (meaning and applications)
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