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DESCRIPTION

This course covers the fundamentals of real analysis and Euclidean spaces, including open and
closed sets, compact sets, sequences, series, limits, continuity, differentiability and Riemann
integral. It also studies functional sequences and uniform convergence. Some of the topological
notions given for the Real Line are generalized to metric and normed spaces. The last topics of
the course include fixed point theory for functions and correspondences and the Theorem of the
Maximum.

CONTENTS
1. - Set Theory and the Real Line

Ordered Sets

Finite, Countable and Uncountable Sets

The Real Field

Euclidean Spaces. Open, Closed and Bounded Sets

2. - Numerical Sequences and Series

Convergent Sequences
Subsequences

Cauchy Sequences

Convergent and Divergent Series
Series of Nonnegative Terms
The Root and Ratio Test

Power Series

Absolute Convergence

3. - Continuity

Limits of Functions

Continuous Functions

Theorems on Continuous Functions
Monotonic Functions

Convex and Concave Functions

4. - Differentiation

The Derivative of a Real Function
Partial and Directional Derivatives
Differentiability

Inverse and Implicit Function Theorems
Higher Order Derivatives

Taylor’s Theorem



5. - Integration

Definition and Properties of the Riemann Integral
Fundamental Theorem of Integral Calculus and Barrow’s Rule
Improper Integrals

Introduction to the Lebesgue Integral

6. - Sequences and Series of Functions

Punctual and Uniform Convergence
Equicontinuity

Uniform Convergence and Continuity
Uniform Convergence and Differentiation
Uniform Convergence and Integration

7. - Metric Spaces
Distance
Open, Closed and Compact Sets
Normed Spaces
Complete Metric Spaces
Function Spaces
8. - Fixed Point Theorems of Functions
Theorem of Brower
Theorem of Schauder-Tychonoff
Theorem of Banach
Theorem of Tarski
9. - Correspondences
Definition and Properties of Correspondences
Lower and Upper Hemi-Continuous Correspondences
Theorem of the Fixed Point of Kakutani
10. - Parametric Optimization

Maximum Theorem
Supermodularity and Monotonicity
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Assessment System: Based on individual homework (20%), a mid-term (40%) and a final
(40%).
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