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3.1 LEARNING OUTCOMES

- Solve non-linear equations
- Interpolate and approximate functions and numerical data
- Numerical integrals and derivatives
- Use the most adequate methods to solve systems of linear equations
- Model and solve basic scientific and technical mathematical problems
- Model basic optimization problems of practical use in engineering
- Identify the most adequate techniques to solve optimization problems
- Solve linear programming problems
- Knowledge and computation of the most important statistical measures
- Compute probabilities of outcomes in practical problems
- Use random variables, recognizing their value to model many practical phenomena
- Recognize practical situations where the most common probability distributions arise

4. OBJECTIVES

The overall aim of the course is an introduction to numerical methods, optimization and statistical data analysis

Introduce the students to mathematical problem solving techniques using a computer and applied to modelling scientific and
technical problems.

Use statistics to characterize the variability and quantify random processes

6. COURSE ORGANIZATION

CONTENTS
1 Statistics
1.1 Descriptive statistics
1.2 Probability
1.3 Random variables
14 Common probability models
2 Numerical methods
2.1 Introduction
2.2 Numerical solution to non-linear equations
2.3 Numerical interpolation, integration and differentiation
2.4 Numerical solution to systems of non-linear equations
3 Optimization
3.1 Linear programming and optimization
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7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessn %
Programming work Work No No 10,00
Periodic exams Written exam No No 20,00
Exam of the first part of the subject corresponding Written exam No Yes 20,00
to Statistics (theory and practical problems)

Exam of the second and third parts of the subject Written exam Yes Yes 50,00
corresponding to Numerical Analysis and

Optimization (theory and practical problems)

TOTAL 100,00

Observations

There will be two exams for the three different parts of the subject. One of them will test the contents of the part corresponding
to Statistics and the other one will be about the part corresponding to Numerical Methods and Optimization. The first exam will
take place shortly after the end of the first part of the subject.

Observations for part-time students

Part-time students can take both parts of the final exam at the end of the semester. The rest of the assessment methods will
take place as for the rest of the students.
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