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I. I N F I N I T E S E R I E S

See [1], [3]–Chap. 10, pp. 558–629, [2]–Chap. 9 (Fourier series], pp. 503–523.

1. Numerical series

• Convergence and divergence. Sum of the series. Necessary conditions for the con-

vergence (test for the divergence).

• Geometric series and its sum.

• Tests for the convergence of series with non–negative terms, the integral, comparison

and limit comparison tests).

• Alternating series. The alternating series (Leibniz) test.

• Absolute convergence and the limit ratio (d’Alembert) test. Rearrangements.

• Operations with series.

2. Function series

• Point convergence, domain of convergence, sum.

3. Power series

• Center and radius of convergence. The interval of convergence, the domain of con-

vergence.

• Operations on power series (multiplication, differentiation and integration of power

series). Application to the finding the sum.

• Taylor series. Taylor expansions of some elementary functions. Expansion of the

function by means of known expansions and operations on series.

• Power series solutions to second order linear differential equations.

4. Fourier trigonometric series

• Periodic functions and periodic prolongation of a function. Trigonometric polyno-

mial and trigonometric series.

• Fourier coefficients, orthogonolity of the trigonometric system.

• Convergence and sum of the Fourier series.

• Trigonometric Fourier expansions of even and odd functions.

• Rate of decrease of Fourier coefficients.

• Applications.
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II. O R D I N A R Y D I F F E R E N T I A L E Q U A T I O N S

See [1] and [2]–indicated pages.

5. Basic notions

• Differential equation – classification (ordinary & partial, according to order, linear

& nonlinear). [10–13]

• Solution – function on an interval. Explicit, implicit solutions. [15–19]

• Deterministic conditions. Initial–value (Cauchy) problem. Existence and uniqueness

of the maximal solution of the Cauchy problem for the equation dy/dx = f(x, y). [20–

23]

6. First–order equations

• Separable equations. [38–41]

• Linear equations (homogeneous, nonhomogeneous). [30–35]

• The Bernoulli equation. [36]

• The direction field. Euler’s numerical method. [91–96]

• Equations in differential form. Exact equations. [83]

7. Second–order linear equations

• The principle of superposition for homogeneous equations. [112]

• Deterministic conditions. Initial–value problem. Boundary–value problem. [116]

• Existence and uniqueness of the (global) solution of the initial–value problem. [114]

• Linear independence and dependence of functions. Wronskian test for linear inde-

pendence. [118–121]

• The structure of the set of solutions of the homogeneous equation. Fundamental

system. [121–122]

• Finding the fundamental system of solutions for homogeneous equation with constant

coefficients. The characteristic equation. [130–139]

• The structure of the set of solutions of the nonhomogeneous equation. Particular

solution. The principle of superposition for nonhomogeneous equations. [141–147]

• Finding a particular solution of the nonhomogeneous equation with special nonho-

mogeneous term. The method of undetermined coefficients. [148–156]

• Mechanical vibrations (spring–mass system) and simple harmonic motion. [163–167]

Damped free vibrations. [173–177]

Forced vibrations (briefly). [181–186]

8. Systems of equations in normal form

• System and its solution.

• Conversion of higher order equations to systems.

• Sufficient conditions for ∃ a ! of the maximal solution of the Cauchy problem.

• Continuous dependence of the solutions on the data.
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9. Linear systems

• Transforming higher order equations to systems. [315–316]

• Existence and uniqueness of the (global) solution of the initial–value problem. [335]

• The principle of superposition. [335]

• Linear dependence and independence of vector functions. The Wronskian. [336–338]

• The structure of the set of solutions of homogeneous and nonhomogeneous systems.

Fundamental system of solutions. Particular solution. [337–339]

• The method of elimination. [362–366]

10. Linear systems with constant coefficients

• Finding the fundamental system of solutions for homogeneous system with constant

coefficients. The case of the n × n matrix A with n linearly independent eigenvectors

(e. g. A with n distinct eigenvalues or A symmetric). [341–351]

• The real fundamental system in case of complex eigenvalues. [354–357]

11. Autonomous systems

• The phase space (plane), the phase trajectory. Equilibrium points, steady state

solution. [452–457]

• Closed trajectories. Periodic solutions.

• Trajectories of second order systems and first integrals. Phase plane analysis.

• Equilibrium points and stability for linear systems. [469–478]
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