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Professors: Moénica del Pozo and Carmelo Nuinez

DESCRIPTION OF CONTENTS: PROGRAMME
0. Functions of one variable

0.1.Introduction to functions of one variable
0.2.Domain, image and graph of a function
0.3.Inverse function
0.4.Limits and continuity
0.5.Derivatives and approximation of first and setorder
0.6.Concave and convex functions

Bibliography: Chapter 2, 3 and 4 of [4Db]

1. Linear Algebra
1.1. Matrices and vectors. Rank of a matrix
1.2. Determinants
1.3. Inverse matrices
1.4. Linear systems
1.5. Equivalent and similar matrices
1.6. Eigenvalues and eigenvectors. Diagonalization
1.7. Quadratic forms

Bibliography: Chapter 1 of [4]. Sections 1.3 and 1.5 of [3]

2. The Euclidean Space R
2.1. Scalar product of two vectors. Norm of a vecto
2.2. Topology in R Open and closed balls. Interior and closure gaifia set. Open and
closed sets. Bounded and compact sets.
2.3. Limit of a function. Iterated limits
2.4. Continuous functions
2.5. Weierstrass Theorem

Bibliography: Sections 1.1, 1.2. Subsection 1.4.1 and Chapéf{3.

3. Differential Calculus of Several Variables. Part |
3.1. Directional derivatives. Partial derivativ@acobian matrix. Gradient
3.2. Derivability and differentiability of a funcin
3.3. Geometric interpretation of real different@hlnctions. Tangent plane. Direction of
maximum increasing/decreasing of a function
3.4. Chain rule

Bibliography: Sections 2.1 and 2.9 of [4]. Subsections 1.4£231and 1.4.4 of [3].
4. Differential Calculus of Several Variables. Part Il

4.1. Second order derivatives. Hessian matrix
4.2. The implicit function theorem



4.3. Taylor approximation
Bibliography: Sections 2.6 and 2.7 of [4]. Subsections 1.4.51a6a of [3].

5. Optimization Problems and Convex Analysis
5.1. Unconstrained optimization problems. Relatixgema
5.2. Convex and concave functions. Differentialvié twice differentiable convex functions.
Minimizing a convex function.
5.3. Constrained optimization problems.
5.3.1. Linear programming. The Simplex Method
5.3.2. Nonlinear programming. Optimization problems witjuality constraints. The
Lagrange Multiplier Method. Optimization problemgwinequality constraints.
The Kuhn-Tucker Theorem

Bibliography: Sections 2.2, 2.3, 2.4, 2.5 of [4]. Subsectio2s9land 1.6.1, and Sections
7.1, 7.2 of [3]. Sections 2.1-2.6 and Chapter RbfChapter 2 of [1].
Chapter 3 of [4], Chapters 2-7 of [3]. Section &nd Chapter 4 of [2]. Chapter 3 of [1]
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