
Syllabus Advaned Mathematis I
• Vetors: oordinate systems, de�nition and algebra of vetors, innerand outer produt, linear independene.
• Analyti Geometry: Analytial and vetor equation for line, plane,oni setions (irle, ellipse, hyperbola, parabola, general problem).
• Real-valued funtions of one variable: de�nition, graphs, algebra offuntions. Inverse, omposite, even and odd, monotoni, periodi, im-pliit, transendent funtion. Elementary funtions (polynomial, ra-tional, trigonometri and inverse, exponential, logarithmi, hyperboliand inverse).Limits: de�nitions, properties, one-sided limits, limits involving in�n-ity.Continuous funtion: de�nition in terms of limits, properties and rel-ative theorems.Ordinary derivative: de�nition, notations, geometrial representation,ontinuity and di�erentiability, higher derivatives, derivatives of ele-mentary funtions, rules for �nding the derivative. Di�erential of afuntion. Chain rule. Leibnitz's formula for higher derivatives. Taylorand Malaurin polynomial.Appliations of derivatives in �nding the monotoniity and the extremaof funtions, relative theorems.Inde�nite integral: de�nition, uses and properties, tehniques of inte-gration (linearity of integration, integration by substitution, integra-tion by parts, integration of rational funtions, integration of speialtype funtions).De�nite integral: introdution, de�nition, properties, fundamental the-orem of alulus. Appliations of de�nite integral. Improper integral:de�nition and evaluation of the 1st, 2nd and mixed type (gamma fun-tion).



• Complex numbers: de�nition, algebra of omplex numbers, onjugateomplex number, absolute value, graphial representation, polar form,De Moivre's theorem, roots of a omplex number, Euler's formula,polynomial equations, logarithm and omplex-valued powers.
• Complex-valued funtions: de�nition, elementary funtions.
• Linear Algebra Matries: de�nition, algebra of matries, speial ma-tries. Determinants. Inverse matrix.
• Series of real numbers: de�nition, properties, onvergene riteria.Power series: de�nition, onvergene riteria. The Taylor and Malau-rin series.
• Vetor-valued funtions of one variable: de�nition, properties, limit,ontinuity, ordinary derivative.
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