International Doctorate in Economic Analysis (IDEA)
Course Outline: Maths Intensive Course
3-7 SEPTEMBER, 2007

Instructor: Markus Kinateder, email: mkinateder@idea.uab.es
Placement Test: Monday, September 3rd, ca. 10:30-12:30, Seminar Room.
Schedule: Monday 15:30-17:30; Tuesday to Friday 10:00-13:00; Tuesday and Thursday

14:00-16:00, Room: tba.
Syllabus:

e (Preliminaries) Elements of Set Theory; De Morgan Laws; Functions; Restrictions of
functions; Image and preimage of a set; Injective, surjective, and bijective functions;
Inverse function.

e (Euclidean Space) Euclidean Norm and Metric; Open and Closed Sets; Compactness;
Heine-Borel Theorem.

o (Limits and Continuity) Limit of a function f : D C R" — R™: definition and
properties; L’Hopital’s rule; Directional limits; Continuity of a function f : D C R" —
R™: definition and properties; Composite function theorem.

e (Differentiability) Motivation: a "good" approximation by an affine function; Direc-
tional derivatives; Partial derivatives; Differentiability of a function f : D C R” — R™:
definition and properties; Differentiability and continuity; C™ class of functions; Chain
Rule; Higher order derivatives; Schwarz theorem.

e (Eigenvalues and Eigenvectors) Systems of linear equations; Differential and differ-
ence equations; Real distinct eigenvalues: diagonalization of matrices; Real repeated
eigenvalues: generalized eigenvectors, Jordan canonical form, solving nondiagonalizable
difference equations; Symmetric matrices; Definiteness of the quadratic forms.
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