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3.1 LEARNING OUTCOMES

To understand the meaning of the properties of limit and continuity of functions of one and several variables . To know the 

proofs and apply the theorems to solve problems about continuity and uniform continuity of functions of one and several 

variables. Build proofs of some simple results on continuity.

-

To understand the properties of differentiability of functions using geometric interpretation of the derivative and directional 

derivatives. Knowing the proofs and apply the theorems to solve problems of differentiability of functions of one and several 

variables. Build  proofs of some simple results on differentiability .

-

To know the fundamental theorems of differential calculus and its application to approach and solve basic problems of inverse 

and implicit functions, and approximation of functions by power series.

-
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4. OBJECTIVES

To understand the mathematical method in the theoretical development : definitions and axioms, propositions and theorems, 

examples and counter-examples.

To know different mathematical methods to get proofs of results and to be able to apply them for building proofs of simple 

results. Distinguish between right and wrong reasoning in simple proofs.

To acquire certain ability in handling the mathematical language for the formal statement of properties of sets and functions , as 

an initiation into the capacity to communicate in the context of this branch of science to an expert audience.

To acquire some skill in handling and interpretation of sets and functions using their properties and graphical interpretation.

To know some fundamental theorems of differential calculus, and their proofs.

The subject therefore complements the course of Differential Calculus , taught in the first year, which gives special attention to 

the most technical aspect of the issue.

6. COURSE ORGANIZATION

CONTENTS

1 Fundamental properites of R and Rn:

1.1. The real axis, supremum axiom, Archimedean property and the density of rationals into the real numbers.

1.2. Real numbers sequences, monotone sequences, Cauchy sequences, completeness.

1.3. Vector sequences, completeness of R^n.

1.4. Compact sets: Heine-Borel definition and Bolzano-Weierstrass theorem.

2 Limits and continuity of functions, linear and continuous mappings.

3 Differentiable functions: derivatives of one variable functions, directional derivatives, partial derivatives, differentiable 

functions and chain rule.

4 Some important  theorems of one variable and multivariable functions, C1 and Cp classes of functions.

5 Applications: Inverse function and implicit function theorems

6 Applications 2: Taylor theorem, power series and  function approximation.

7 Uniform continuity of functions

8 Evaluation
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%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Partial exam during the course (40% of the final 

grade)

 40,00 Written exam No Yes

Final exam during the schedule established by the 

centre. (60% of the grade)

 60,00 Written exam Yes Yes

 100,00 TOTAL

Observations

The final grade is calculated with the formula max (0.4 * EP1 + 0.6 * EF, EF), where EP = partial exam grade, EF = final exam 

grade. Therefore the final grade will be the maximum between (the weighted average of the partial and final exams) and the 

grade of the final exam. In this way, the partial exam can be retaken in the final exam. To pass the course it is always 

necessary to obtain a mark in the final exam greater than or equal to 3.5 and a final grade greater than or equal to 5.

An examination of characteristics similar to the final examination will be carried out in the extraordinary call and calculated 

with a similar formula taking into account the continuous evaluation.

Observations for part-time students

Part-time students may chose between getting their grade as the other students or being evaluated only by the final exam.
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