QUESTION 1.A.1
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QUESTION 1.A.2
Attack:enter()
{
	enemySpotted = true;
	if (enemySpottedIStrue)
	{
		attackState = true;
	}
}
Attack:exercute()
{
	dealDamage = true;
	damageValue =100;
	if (damageValue is 20)
	{
		Retreat = True;
	}
	If (damageValue =0)
	{
		soilderDies =true;
exit;
	}
	If (enemyRetreats = true)
	{
		patrolMode = true;
		exit;
	}
}
QUESTION 1.B

QUESTION 2.A
Fuzzy expert systems utilise linguistic variables in defining fuzzy rules, e.g., “IF wind is strong, THEN sailing is good”, or “IF speed is slow, THEN stopping distance is short”.
The range of possible values for a linguistic value is the universe of discourse, e.g., a linguistic variable “speed” may range 0-220 km/h, where fuzzy subsets of very slow, slow, medium, fast and very fast are included. Hedges are terms that modify the shape of fuzzy sets, e.g., adverbs such as “very”, “somewhat”, “slightly”. 
QUESTION 2.B
2 methods of defuzzification are centre of gravity and mean of maximum or COG and MOM for short.
The centroid technique is a popular method for finding a “centre of gravity” value among our aggregate results which we are to de-fuzzify for the crisp value. This is expressed as:
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The centroid defuzzification method determines a point representing a centre of gravity among an interval, ‘AB’ along a universe of discourse. For which samples at fixed steps are taken. For example:
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Where samples are taken every increment of 10 in the above example. Going back to the previous example with project staffing / funding:
[image: ]
Finding the COG can be done through the following:
1. First, take each increment for a given membership function, and summate them.
1. Multiply the summation of increments by the respective membership function’s antecedent truth value, providing a “weighted summation”.
1. Summate the weight summations, giving a “true weighted value”.
1. Divide this by a summation of (number of increments per membership function * membership truth value).
1. It’s also worth knowing that another method for defuzzification is the “mean of maximum” method, which calculates the average of those output values which have the highest DOMs. A problem with this method is that it leads to a skewed or biased result since it does not account for fuzzy sets with lower maximum values.

QUESTION 2.C

QUESTION3.A
Classification is used to approximate a mapped function (f)from the inputs (x)it receives to discrete the outputs(y).
For example, a particular e-mail of text may be assigned the probabilities of 0.1 as being “junk e-mail ” and 0.9 a class label as being “not spam”. We can convert these probabilities to a social class recording label by selecting the “not spam” label as it has the highest predicted likelihood.
Regression is used to approximating a mapping function (f) from input variables (X) to a continuous output variable (y).
For example, a house may be predicted to sell for a value in the range of £100,000 to £200,000
Supervised Learning
This is where the machine is trained using data that is “labelled”. This allows the algorithm to compare its answers with the answers given by the user to learn.
1. Classification
1. Regression
Unsupervised Learning
Data is not labelled under this method, and the correct answer is not known by the machine, it must be left to figure out answers and patterns on its own. Methods of unsupervised learning:
1. Identifying classes
1. Clustering
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QUESTION 3.B
H0(x) = 0.418 + (0.163 * 0.6)
H0(x) = 0.418 + 0.0978
H0(x) =0.5158

Part 2 
Residual value = 0.38 – 0.5158
Residual value = -0.1358
QUESTION 3.C
Psudo-code
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**had to use a screen shot of my psudo code as my laptop wouldn’t let me copy it into word **

QUESTION 3.D
Parent 1 is 101/110101/110101011
Parent 2 is 011/010111/000011110
As this is a multi-cut, the children will inherited 2 pieces from 1 parent and 1 from the other. This is shown below.
Child 1 would contain parent 1’s 1st and 3rd cut and parents 2’s 2nd cut.
Child 1 is 101/010111/110101011
		P1/P2/P1
Child 2 would contain parents 1’s 2nd cut and parent 2’s 1st and 3rd cut.
Child 2 is 011/110101/000011110
		P2/P1/P2
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parameter(s): 5 — set of blocks
output: superstring of set S

Initialization :

t+0

Initialize P, to random individuals from S*
EVALUATE-FITNESS-GA(S, P,)

while termination condition not met
Select individuals from P, (fitness proportionate)
Recombine individual s
Mutate individuals
EVALUATE-FITNESS-GA(S, modi fied individuals)
Pii1 + newly created individuals
t—t+1

return (superstring derived from best individual in P;)

procedure EVALUATE-FITNESS-GA(S, P)
S — set of blocks
P — population of individuals
for each individual i € P
generate derived string s(i)
m « all blocks from S that are not covered by s(i)
s'(i) « concatenation of s(i) and m
fitness(i) + T om

do

do
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