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Probbability (Year 2 - Semester 2)

DESCRIPTION OF CONTENTS: PROGRAMME

1. Introduction to Stochastic Processes.

1.1. Basic Definitions and Notations.

1.2. Examples: branching processes and queues.

1.3. Review of Conditional Expectation.

1.4. Review of Characteristic Functions and applications.

2. Discrete time Markov Chains.

2.1. Basic Definitions and Notations.

2.2 Chapman-Kolmogorov Equations and classification of states.
2.3. Asymptotic results.

2.4. First Step Analysis.

2.5. Random Walks and Success Runs.

2.6 The Geo/Geo/1 queue.

3. Renewal Theory and Poisson process.
3.1 Definition and basic notions.

3.2 The Elementary Renewal Theorem.¢,
3.3 The Key Renewal Theorem.

3.4 The Delayed Renewal Theorem.

3.5 Compound Poisson Process.

4. Continuous time Markov Chains.

4.1 Definition and basic notionsg,

4.2 Chapman-Kolmogorov Equations and Limit Theorems
4.3 Birth and Death Processes (M/M/m queues).

5. Continuous time Markov Processes: Brownian Motion.
5.1 Brownian Motion and Gaussian Processes.

5.2 Variations and Extensions.

5.3 Hitting times.¢,

5.4 Relation with Martingales.

LEARNING ACTIVITIES AND METHODOLOGY
- Clases magistrales: Presentacion de conceptos, desarrollo de la teoria y ejemplos, 2.2 ECTS
- Clases de resolucién de problemas: 2.2 ECTS
- Practicas de ordenador: 0.6 ECTS
- Sesiones de evaluacion (exdmenes de evaluacién continua y examen final): 1 ECTS

ASSESSMENT SYSTEM
40% of the final qualification is obtained in a final exam. The remaining 60% is the result of continuous evaluation
based on the acquired abilities of the student by two midterm exams (40%), carry out practical data analyses,
computer labs and explain the results they have obtained (20%).
In the extraordinary examination, the final grade will be the maximum between the previous system and 100% of the
final exam.
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% end-of-term-examination: 40
% of continuous assessment (assigments, laboratory, practicals...): 60
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