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3.1 LEARNING OUTCOMES

- Knowledge of basic numerical methods to solve mathematical problems that admit a mathematical formulation.

- Ability to discern the best method among those available for a particular problem, assessing the complexity of the method
and the presence and control of numerical errors.

-Knowledge of basic statistical concepts.

- Use mathematical software and gain working knowledge with computers and programming environments to tackle problems
that arise in engineering applications
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4. OBJECTIVES

Introduce students to mathematical problem solution techniques, making use of numerical and statistical methods applied to
model scientific and technical problems

The student must learn how to use mathematics to solve problems that arise in physics and engineering.

6. SUBJECT PROGRAM

CONTENTS
1 Part I: Statistics
1.1 Descriptive statistics: Sample and population. Type of data. Tables of frequency, statistics and graphs.
1.2 Probability and random variable:

Definition and properties. Conditional probability. Independence of events.

Discrete and continuous random variables. Probability, density, and distribution functions.
1.3 Common probability distributions:

Common discrete and continuous distributions.

Approximations using the normal distribution.

1.4 Statistical Quality Control:

Introduction to statistical quality control.

Control charts.

2 Part Il: Numerical Method and Optimization

2.1 Basic computer arithmetic

2.2 Approximate solution for non-linear equations

2.3 Polynomial approximation of real-values functions. Optimization.
2.4 Numerical integration.

2.5 Numerical integration of Ordinary Differential Equations
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7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessn %
Part |: Statistics Written exam No Yes 15,00
Part I: Statistics Written exam No Yes 10,00
Part |: Statistics Laboratory evaluation No No 10,00
Part Il: Numerical Methods Activity evaluation with Virtual Media No Yes 30,00
Part Il: Numerical Methods Laboratory evaluation Yes Yes 35,00
TOTAL 100,00
Observations

The final grade for the course will be obtained as a weighted average of all previous assessment activities (Statistics block -
35%, Numerical Methods block - 65%), provided that the final grade for each block is greater than or equal to 3 out of 10.
The extraordinary exam will consist of two distinct parts, one for each block of the course, with each part having the same
weight as the recoverable parts of the corresponding block.

During the extraordinary exam period, students may only take the exams for the recoverable assessments they have failed.
The grades obtained during the course are kept until the extraordinary exam session.

Observations for part-time students

Part-time students (and only them) will be able to take the written exams simultaneously during the established exam period if

they request it at the beginning of the course.
Attendance at lab exams is mandatory to ensure the evaluation of the same knowledge and skills as their classmates.
The assignments proposed throughout the course can be done individually and submitted electronically.
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