Sample Solutions
a) A fuzzy set is fully defined by it membership functions. What is a membership function? 3 marks
A membership function is a function in [0,1] that represents the degree of belonging. Formal defn in notes. Give at least one example
b) Given the two fuzzy sets: 8 marks
A = 0.3/1 + 0.6/2 + 0.45/3

B = 0.25/1 + 0.3/3 + 0.7/4

Calculate A & B union A & B intersection

Union = OR = MAX = 0.3/1 + 0.6/2 + 0.45/3 + 0.7/4

Intersection =AND = MIN = 0.25/1 + 0.3/3


c) Describe a fuzzy system by discussing the key components.  

12 marks
A fuzzy system (FS) uses fuzzy sets and fuzzy if-then rules to make decisions or draw conclusions. 

A fuzzy system is a computer system that uses fuzzy sets in either the antecedent and/or the consequent of fuzzy if-then rules. It includes:
The ‘base’ fuzzy sets that describe the problem in decision making.

The if-then rules need to be determined using a Knowledge acquisition from an expert.  Mamdani & Sugeno
Composition operators :- Most applications use the “max” operator. 
Defuzzification: most applications require a “crisp” solution to a problem. This is where defuzzification reduces a fuzzy set to a single number. This solution has to be defuzzified using the 

Centre of Area Method = used for finding the mid-point of the final output set using a weighted average of the membership grades.
Mean Of Maximum Method. = finds the average where the membership of A is at a maximum.

d) Discuss how fuzzy logic enables us to model Vagueness and Imprecision. 12 marks
Imprecision fuzzy numbers are a way of capturing this imprecision by having a fuzzy set representing a real number where the numbers in an interval near to the number are in the fuzzy set to some degree.

Vagueness fuzzy set is where words have been used to capture imprecise notions. 

There is a lot of stuff in the notes using examples.
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a) T-norms and t- co norms enable us to carry out union and intersection of fuzzy sets. What are their required properties?? 10 marks

Fuzzy union is used calculating a t-conorm. Union takes the maximum that is given two fuzzy sets (a and b)

MaUb(x) = max(Ma (x);Mb (x))

Fuzzy intersection is used calculating a t-norm it takes the minimum that is given two fuzzy sets (a and b).

Manb(x) = min(Ma (x);Mb (x))
Give other examples.
Properties of associativity etc. in the notes
b) Fuzzy Logic used in control applications Discuss in detail such an application 

Deatiled account:
Problem

Why fuzzy?

Rules.

Membership functions

Effectiveness

c) Compare and contrast a Knowledge based system approach and a fuzzy logic approach to decision making 13 marks

Knowledge based systems use the knowledge from an expert to make a decision. KBS include knowledge acquisition, inferecing, knowledge representation.

Working memory: conclusions reached, data input by the user and details of system items which have been checked.

Inferencing engine: deriving conclusions and control working of the system.

Production rules: IF then type of statements, conditions and conclusions.

Fuzzy Logic (FL) is used for modelling uncertainty and imprecision. 

Fuzzy set: an object is ether a member(1) of a set or not(0), in fuzzy sets members have a degree of membership e.g. 0.8, 0.9, 0.2

Membership functions: function enables the determination the degree of membership.

A knowledge based system is based on crisp if/then condition/action rules, Fuzzy logic is based on a fuzzy rules. 
Compare and contrast the inferencing mechanisms

