UNIVERSITY OF CENTRAL LANCASHIRE
MODULE DESCRIPTOR

	Module Title
	Problem-Solving for Computing

	Module Code
	CO1402
	CREDIT
VALUE
	20 credits 

	Module Delivery
	Year long

	Module author
	Janet Read

	date 

Approved
	March 2002


Relationship with other Modules

	Co-requisites


	CO1401, CO1501

	Pre-requisites
	None


MODULE Content

	This module introduces students to a range of techniques for mathematical, algorithmic, and creative problem-solving.  These techniques are illustrated through their application to Computing problems.  It develops mathematical skills that are relevant to a range of areas of computing, with emphasis on discrete mathematics.  To provide a challenging but interesting module, the students will be involved in actively solving a variety of problems ranging from intellectual puzzles, through programming problems, to real system-level problems.  

Syllabus Content

a) The problem-solving process:  Identification, investigation, and definition, refining objectives, classification, solution-generation, evaluation.  Open and Closed problems such as  intellectual puzzles such as "fox, goose & corn", "radiation problem",  etc. (some will have computing analogies others won't),  program design, debugging, and optimisation, system-level problems (e.g. keeping students informed).

b)
Creativity:  Adaptation and innovation.  Creative techniques:  brainstorming, CPS, wildest idea, 5Ws / H and others.  Obstacles to creative problem-solving:  Early judgement, perceptual blocks, cultural and environmental blocks, lack of knowledge, emotional blocks.  Using creativity to implement and evaluate solutions.

c)
Evaluation:  What is a good decision?  Systematic Evaluation Process:  defining the ideal solution, constraints + eliminating infeasible solutions, comparing solutions.  Measuring a criterion: efficiency (i.e. time / space complexity) analysis, average/worst case analysis, intractable problems.  Relevant mathematical concepts:  functions and graphs, mappings and relations.  Example:  searching  linear & binary search, hashing etc.  Techniques:  objectives tree method, weighted objectives method, impact estimation tables, radar (star) charts.

d)
Analytic problem-solving:  Divide and Conquer, Logical Reasoning:  valid forms of argument - proof by cases and exhaustive case analysis, proof by contradiction.  Searching for a solution.  Examples of human problems with logic: perceptual problems, incorrect proofs and paradoxes.  

e)
Mathematical reasoning:  Propositional Logic:  basic operations, relating to natural language, rules of algebraic manipulation, truth tables,   Predicate Calculus:  universal and existential quantifiers, free and bound variables, proof by induction.  

f)
Representation and Modelling:  Diagrams as an aid to problem solving:  data structure charts, program structure charts, Jackson's heuristic, dataflow diagrams, entity-relationship diagrams, graphs.  Models: Why use models?  Descriptive models, predictive models.  analytic models, simulation models.
g)
Heuristics and Analogy: examples of heuristics.  Description of analogy.  Classification of problems into searching, sorting, real-time as example of use of analogy.  Examples based on binary search.  Sample problems.

i)
Trees and Graphs:  shortest path problems, tree traversals, matrices as used in graphs. Euler and Hamilton paths.  Using binary trees for sorting.  




Module Aims

	1. To encourage an inquisitive and active approach to problem-solving with particular emphasis on computer-related problems.

2. To encourage logical analysis and creativity in the solution of problems.

3. To develop the student's confidence in the interpretation and manipulation of information in formal mathematical notations.

4. To consolidate prior mathematical knowledge.

5. To provide an opportunity for students to practise skills in group-work and communication of ideas.




Learning Outcomes

	On successful completion of this module a student will be able to:

	
	1.   Describe and use a variety of techniques for problem-solving.

2.
Generate a range of possible solutions to a problem.

3.
Work as part of a team to solve problems.

4.
Present, discuss and justify solutions.

5. Apply mathematical techniques for analysis and reasoning about problems




Teaching and Learning Strategy

	A careful approach is needed to ensure that students see the relevance and importance of the mathematical material.  Creativity and free discussion are encouraged, avoiding an authoritarian approach and not presenting problem-solving as a deterministic quest for certainty.  Students are encouraged to be flexible in their approach and not to ‘accept the first feasible solution’.  Staff expect students to put forward alternative solutions, even to apparently closed problems.  Techniques are described and discussed in the lectures and applied in tutorials.  Questions about the lecture material is encouraged via an on-line discussion board.  




INDICATIVE Class Contact

	2:1 lecture:tutorial



INDICATIVE Assessment

	

	Number 
	Assessment
	Weighting %
	Type/Duration/Wordcount (indicative only)

	
	Coursework

2 x 25%, 1 x 50%


	60%
	There will be three assignments to assess learning outcomes 1,2,3,4,5.  


	1
	Examination
	40%
	2 hours
The examination will cover learning outcomes 1,4,5.




Module Pass Requirements

	To pass the module, the student must achieve an overall weighted average of at least 40% with a mark of at least 35% in both examination and coursework components.
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