CS2004 Algorithms and their Applications
	MAIN AIMS OF THE MODULE

This course provides an understanding of a set of useful data abstractions and algorithms. It aims to stimulate students' critical thinking and develop their ability to choose appropriate algorithms in solving practical problems and implementing them in software.




	LEARNING OUTCOMES FOR THE MODULE

The module provides opportunities for students to develop and demonstrate knowledge and understanding, qualities, skills and other attributes so they should be able to:

1. understand fundamental issues concerned with computation and algorithms

2. describe and evaluate both classic (e.g. sorting, searching, graph traversal) algorithms and meta-heuristic (e.g. RMHC, simulated annealing and population-based) algorithms 

3. successfully implement (i.e. in a computer language) classic sorting, searching, graph traversal or non-population meta-heuristic algorithms
4. take real-world problems and identify relevant characteristics to guide the selection of an appropriate algorithm 


	MAIN TOPICS OF STUDY:

1. Introduction and overview of algorithms 
2. Algorithm analysis (time complexity and big-Oh notation)
3. Data structures (e.g. queues, trees, graphs, hash tables) and their applications
4. Classic algorithms (e.g. sorting and graph traversal algorithms)
5. Heuristic search algorithms, representation, fitness and fitness landscapes

6. Hill Climbing, Simulated Annealing and Tabu Search

7. Evolutionary Computation: genetic algorithms and genetic programming

8. Ant Colony Optimisation, Particle Swarm Optimisation, 
9. An introduction to typical operational research type problems such as bin packing, the travelling salesperson problem, parameter optimisation, scheduling and data clustering
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