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1. General information

1.1. Aims of the course

In this course the student will improve his/her ability to design and implement algorithms by identifying and applying
techniques that can be used to obtain efficient solutions for a wide range of problems. Some basic techniques willl be
presented, such as: divide and conquer, greedy algorithms, dynamic programming, backtracking, branch and bound, etc.
The student will learn how to recognize problems that require these type of techniques to be solved and how to apply them.
These objectives are aligned with some of the Sustainable Development Goals, SDG, of the Agenda 2030 (

 and certain specific targets, in such a way that the acquisition of the learninghttps://www.un.org/sustainabledevelopment/en/)
outcomes of the course provides training and competence to the student to contribute in certain measure to their
achievement:

Goal 8: Promote inclusive and sustainable economic growth, employment and decent work for all.
Target 8.5: By 2030, achieve full and productive employment and decent work for all women and men, including for
young people and persons with disabilities, and equal pay for work of equal value
Goal 9: Build resilient infrastructure, promote sustainable industrialization and foster innovation.
Target 9.1: Develop quality, reliable, sustainable and resilient infrastructure, including regional and transborder
infrastructure, to support economic development and human well-being, with a focus on affordable and equitable
access for all.

1.2. Context and importance of this course in the degree

The Computing Mention covers a wide range of concepts, from theoretical and algorithmic foundations to the forefront of the
development in bioinformatics, robotics, computer vision, computer games and other interesting areas.
Basic Algorithms is the first course of the Computing Mention and it focuses on the design of correct and efficient algorithms
by means of knowledge and application of a set of basic techniques.

1.3. Recommendations to take this course

Interest and effort, in addition to the knowledge acquired in the previous courses of mathematics, programming, data
structures and algorithms, and theory of computation.

2. Learning goals

2.1. Competences

Combine general and specific engineering knowledge to generate innovative and competitive proposals in the professional
activity.
Solve problems and make decisions with initiative, creativity, and critical thinking.
Communicate and transmit knowledge, abilities and skills in Spanish and English.
Evaluate the computational complexity of a problem, know algorithmic strategies that can lead to its resolution, recommend
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and develop those that guarantees the best performance according the requirements.

2.2. Learning goals

To pass this course, the student will have to demonstrate the following results:
He/she knows several solution techniques and problems that use them.
He/she knows how to accommodate a general solution technique to solve concrete problems.
He/she knows how to identify the most relevant components of a problem and select the most appropriate solution technique
to solve it, in addition to arguing in a reasoned manner such selection.
He/she knows how to compare problems and use such comparison to solve one problem from an efficient solution of another
problem.
He/she can reason about the correctness and efficiency of the used algorithms.
He/she is able to work in a team, identify the goals of the team, define a work plan to achieve them, recognize the different
roles within a team and assume the commitment of the assigned tasks.
He/she is able to self-learn and to manage project development, including organization and management time.
He/she appreciate the need for continuous learning.

2.3. Importance of learning goals

Given a problem, there is a wide range of algorithms available to solve it and it is important to decide which of them to use.
Depending on the requirements, we may need to select the algorithm that takes the least time or use the least space or is the
easiest to implement and so on. It is also possible that none of the available algorithms is fully adequate to solve the problem
and we need to design a new one.
The study of algorithms allows us to evaluate the effect of problem features on the available algorithms in order to select the
algorithm that guarantees the requirements fulfillment and, also, to design a new algorithm to solve a concrete problem.

3. Assessment (1st and 2nd call)

3.1. Assessment tasks (description of tasks, marking system and assessment criteria)

The student will have to demonstrate that he/she achieved the expected learning goals through the following
evaluation activities:
Practical programming tasks to be carried out in teamwork: the size of the workteams will be set at the beginning of the
course. The task results presented by the students will be graded with a value from 0 to 10. The evaluation criteria include
the correctness of the implementation according to the requirements, the design quality, the adequate application of the
solution techniques, the time spent as well as the ability of the workteam members to explain and justify the design choices.
Project on linear programming and reduction topics to be carried out individually. The project consists of two parts:
conceptual and experimentation. In the conceptual part, the student has to analyze the posed problem and formalize it into a
parameterized linear programming problem (it can be a general linear programming problem or an integer or mixed linear
programming problem). In the experimentation part, the student has to design and implement a program to solve a set of
instances of the problem and analyze the cost (time to solve a problem).
Global assessment

Practical programming tasks (teamwork): 30%.
Project (individual): 25%
Exam: 45%

4. Methodology, learning tasks, syllabus and resources

4.1. Methodological overview

The learning process that is designed for this subject is based on the following:
The study and work continued since the first day of class.
Learning concepts and methodologies for the design and implementation of correct and efficient algorithms through
lectures, in which student participation is encouraged.
The application of such knowledge to the design and analysis of algorithms and programs in the classes of
problems. In these classes, students will play an active role in the discussion and resolution of problems.
Teamwork to address the practical programming tasks; the results will be reflected in the delivery of suitably
designed and documented programs, as well as the explanation and justification of design and decisions adopted.
The individual project is the tool used to evaluate the learning goals related to the linear programming and reduction
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topics.
Continued work combining the understanding of concepts, analysis and problem solving using "pencil and paper",
and the set-up of computer programming projects.

4.2. Learning tasks

The course includes the following learning tasks: 
In some classes, the previously presented concepts and techniques will be used to solve problems.
The practical programming tasks will be carried out in a computer lab or using personal computers of students at home. In
these sessions, students will work in teams and perform a number of programming tasks directly related to the topics studied
in the course. The programming tasks will be delivered within the fixed deadlines.
The progress of the student assignments will be supervised by a professor in tutorials.

4.3. Syllabus

The course will address the following topics: 

Introduction.
Divide and conquer.
Greedy algorithms.
Dynamic programming.
Backtracking.
Branch and bound.
Linear programming and reductions.

4.4. Course planning and calendar

Scheduled sessions and presentation of works.
The organization of the subject is as follows.

Theoretical classes (2 hours per week)
Problems classes (1 hour weekly)

Presentation of practical programming tasks and individual project:
Practical programming tasks and individual project should be carried out and presented as specified for each of them, and
within fixed deadlines.
Student Work.
The dedication of the student to achieve the learning outcomes in this course is estimated at 150 hours distributed as follows:

45 hours, approximately, of classroom activities (theoretical and problem-solving classes);
40 hours of practical programming tasks in teamwork;
20 hours to carry out the individual project;
45 hours of effective personal study;

4.5. Bibliography and recommended resources

http://psfunizar10.unizar.es/br13/egAsignaturas.php?codigo=30229


