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ii)
Attack::Enter()
{
	Define Damage 
}
Attack::Execute()
{
	If damage < 20%
{
	Attack::Exit(damageLimitReached)
}
Else if damage <=0
{
	Dead::enter()
}
Else if enemy retreats
{
	Attack::Exit(EnemyRetreated)
}
Else
{
	Continue
}
}
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Attack::Exit()
{
	If exit() == damageLimitReached
	{
		Retreat::Enter()
	}
	If exit() == EnemyRetreated()
	{
		Patrol::Enter()
	}
}

1) B)
There are many different methods to implementing state machines in software these are:
· Switch statements
In switch statements the events can be implemented by the event number for example
Switch(event)
Case “E1”:
	//Code
	Break;
Case “E2”:
	//Code
	Break;
In this above example E1 could be equal to attack::Enter and so fourth.
· Classes
Classes are one of the nicest ways to implement state machines as you can have a class for each state and call the enter exit and execute as below:
Attack->enter();
Then the logic can be implemented into one function within the main and each relevant code block called when required
Answer continued on next Page

· Nested ifs
With nested ifs each action can be checked and a nested if can be placed within the if statement to check if the parameters have been me to leave the if block for example:
If(energy < 30)
{
	While True:
		If(feeding == complete)
		{
			Break;
		}
		Else
		{
			Continue;
		}
}

















2a)
1. Fuzzification
2. Evaluate Fuzzy Rules
3. Aggregate Outputs
4. Defuzzification
2b) two methods defuzzification are centroid and weighted average.
Centroid technique finds the point in which the vertical line slices the set into two equal masses.
Weighted average is used for symmetrical output membership functions. 
I would use the centroid technique as this is the most popular technique used.
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4)a) 
Supervised Learning
Within supervised learning the desired outcome and data are provided the Supervised Learning Algorithm will then take this data and try calculating the outcome itself based on the data provided. Once complete the algorithm can check if its correct by comparing with the desired outcome, the algorithm can then learn from the training dataset (desired outcome) for future runs. Within supervised learning algorithms all data is labelled. Supervised Learning is most useful in situations where outcomes can be calculated by humans easily but are troublesome to provide.

Unsupervised Learning 
Within unsupervised learning the algorithm is provided with unlabelled data. The data within datasets in unsupervised learning can be large and unknown, desired outcomes do not need to be provided like in supervised learning. Unsupervised learning algorithms can be used to discover hidden structures in data or patterns.

4) b)
Classification 
Within machine learning classification is the process of classifying data this takes place when the algorithm learns from the input data and the output will classify something for example within facial recognition the algorithm will classify whether the person within the camera is of likeliness to someone else within the dataset. Classification problems are supervised learning algorithms as they are given labelled data.
Regression
Regression is a way of mapping output data of an algorithm it first takes the data from input data and then outputs this data continually. Regression is used to predict continuous values. Regression is a supervised technique as the data provided needs to be labelled. An example of a regression problem is a stock market price predictive model as this would need to be provided with current stock market prices and previous stock market prices these will be labelled the model will then output a prediction continuously.

4c)
The weights are adjustable within a neuron in order to obtain accurate outcomes. The weight is used to transform input data within the layers of the neural network. The weights are initially randomised and then adjusted to receive more desirable outcomes. The weight influences the change in input and output. The larger the weight value the bigger the change within output



4d) 
X1 x WK1
0.9 x 0.4 = 0.36
X2 x WK2
0.8 x -0.2 = -0.16
X3 x WK3 
-0.12 x 0.12 = -0.0144
0.36 + (-0.16) + (-0.0144) = 0.1856
0.1856 + bias 
0.1856 + 0.3 = 0.4856
(max(0,0.4856)
0.4856
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