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Where possible I have used blue for answers, and black for notes.

Question 1
1a)
i)  state transition diagram for this Shark AI Control state machine
when first instantiated, the Shark will enter patrol mode, swimming around the base looking out for enemy activity.
If the shark’s energy level goes below 30% of its maximum, then the shark will begin foraging/hunting for food
After feeding the shark’s energy levels will have been replenished and the it will return to patrolling the base
If an enemy is spotted, either when foraging for food or when patrolling, then the shark will attack the enemy
When the shark’s damage value falls below 20% of its maximum it will retreat and will only begin patrolling again when all is quiet
If the enemy retreats then the shark will return to patrolling the base perimeter
If the shark’s damage levels fall to zero at any time then it will die
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ii)
Attack::Execute(SharkAttack)
{
    	If (EnemySpotted(Shark)) then
{
	ChangeState(AttackAttackAttack)
}
if (IsDamageLevelBelow20andOver0(Shark)) then
{
       		ChangeState(Shark, Patrol)
}
if (IsDamageLevel==0(Shark)) then
{
       		ChangeState(Shark, Die)
		Exit
}
}




1b)
A simple state machine can be coded using nested case statements. But in a larger program this could become spagettified, hard to follow, and difficult to change/update.
If classes were implemented not only is the code easier to follow, but it becomes easier to amend. The state machine is a class, and every potential state is a sub class. Therefore any new state would just need a sub-class adding to the state machine.
Imagine all the extra code needed in the shark game if it was coded using nested case statements and required new states ‘surface water’ and ‘eat a swimmer’ were added. 
But if these become sub-classes of StateMachine they would be easy to add and implement. The overall object would be a GameAIBot and it would look similar to this:
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Question 3
3a)
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The denominator is the same for the values, so adds calculation work whilst also being irrelevant to the final number.



Why is normal to work with the logarithms of the probabilities when using equation Q3
Naïve Bayes will typically return very small values, which can result in numerical errors.
Consider the difference between 0.005731678 multiplied by 0.075891  = 0.00043498277
And the same numbers, but limited to 3 decimal places :
0.006 * 0.076 = 0.000456
The difference is 0.00002101723, which could become significant if all processing is done in this manner.
If you use logarithms to express these as larger numbers BEFORE further calculations, ie. Raise to base 10, you get increased accuracy during the calculations.


3b)
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calculating the probability of a win and the probability of a lose using the following test values: 
{Your Skill=High, Opponent’s Skill=Medium, Opponent’s Ranking=High, Your Ranking=Normal}

P (Your skill = high | Win=yes) = 2/9
P (Opp skill = medium | Win=yes) =4/9
P (Opp rank = high | Win=yes) = 3/9
P (Your rank = normal | Win=yes) = 6/9
P (win = yes) = 9/15
(2/9) * (4/9) * (3/9) * (6/9) * (9/15) = 16/1215  OR  0.0132 WIN

P (Your skill = high | Win=no) = 3/6
P (Opp skill = medium | Win=no) = 3/6
P (Opp rank = high | Win=no) = 4/6
P (Your rank = normal | Win=no) = 2/6
P (win = no) = 6/15
(3/6) * (3/6) * (4/6) * (2/6) * (6/15) = 1/45  OR  0.02 recurring LOSE
Therefore given the data specified it is likely that your player will LOSE


Question 4
4a)
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4b)
Fitness function		f (x)= (a + e) - (b + c – d) - f + g
	
	a
	b
	c
	d
	e
	f
	g

	Child 1
	2
	1
	5
	8
	1
	2
	3

	Child 2
	3
	5
	3
	5
	7
	3
	2



f (Child 1) = (2+1) – (1+5-8) – 2 + 3 = 6
f (Child 2) = (3+7) – (5+3-5) – 3 + 2 = 6

4c)
explain the purpose of the synaptic weights wk1, wk2 and wk3
The weights are on connections.
Excitatory connections have a positive weight.
Inhibitory connections have a negative weight.
A weight summation of input signals is used to calculate activity.
The neuron learns by modifying the connection weights. The weights continue to be modified until the anticipated outcome is reached.
The synaptic weight changes via a learning rule (which one has not been specified/indicated here).

4d)
Calculate the output of the activation function of the perceptron in figure 4a when x1 = 0.7 , x2 = 0.6, x3= -0.23 and the activation function is a Rectified Linear Unit (ReLU) given by (max(0,y))
I know the theory, but could not find any notes on calculating.
There are functions such as AND OR
Depending on what result the number, weight, and function requires – the neuron will fire, or it won’t.
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