Question 1
1a i)	100% Energy
<30% Energy
<20% Damage
0% Damage
0% Damage
Dead Mode
Attack Mode
Retreat Mode
Patrol Mode
Forage Mode




Enemy Spotted
All Clear

Enemy Retreated












ii) 	WHEN Enemy Spotted ENTER Attack Mode
	EXECUTE Attack Enemy
	IF Damage < 20% EXIT Attack Mode ENTER Retreat Mode
	IF Enemy Retreats EXIT Attack Mode ENTER Patrol Mode

1b)	Mealy State Machines – Output data on every transition executed
	Moore State Machines – Output data based on the state currently active
	Mealy State Machine are suited better for state machine systems that would have multiple conditions linking 2 states together to see which transition was triggered (For example, if a perimeter sensor was added to the base that, if tripped, would also put the shark into attack mode even if no enemy had been spotted, this method would be beneficial in order to see what triggered the shark to enter attack mode)
	Moore state machines simplify state machines, meaning for less complex AI Maps, it would be ideal as it would be easy to track what state the AI class is in at any point, without concern for what transition causes a change in that due to the low number of transitions in the state machine.


Question 2

2a)	Fuzzification – The process of breaking down the crisp values into their fuzzy values defining the chances of them happening between absolute certainties of the event happening and not happening.
	Inference – The process of calculating the desired outcomes through one of two methods, MIN or PRODUCT. This is visualised through a graph and is calculated separately for each tier of success probability (Low, Medium and High)
	Composition – Composition takes the graphs of the 3 success rates from the previous step and graphs them into one combined manifold, allowing the overlap of chances to be viewed.
	Defuzzification – The process of converting the fuzzy logic data back to a final crisp value to provide the user with a definitive chance of the event receiving the desired outcome overall.
	
2b)	Centroid and Maximum Technique
	Centroid Technique would be the chosen method as it provides a more accurate result than Maximum Technique due to it focusing on the centre of gravity of the manifold calculated in the composition stage.

2c) 	Rule 1 – Guards High OR Lock high THEN Success low
	Guards = 0, Lock = 0.2
	Max Score = 0.2 Low Success

	Rule 2 – Guards medium AND Lock low THEN Success Medium
	Guards = 0.5, Lock = 0.4
	Min Score = 0.4 Medium Success

	Rule 3 – Guards Low THEN Success High
	Guards = 0.6
	Score = 0.6 High Success

	Value
	Low Success
	Medium Success
	High Success

	0.1
	0.2
	0
	0

	0.2
	0.2
	0
	0

	0.3
	0
	0.4
	0

	0.4
	0
	0.4
	0

	0.5
	0
	0.4
	0

	0.6
	0
	0.4
	0

	0.7
	0
	0
	0.6

	0.8
	0
	0
	0.6

	0.9
	0
	0
	0.6

	1
	0
	0
	0.6



	

	= (0.1 + 0.2) *0.2 + (0.3+0.4+0.5+0.6) *0.4 + (0.7 + 0.8 + 0.9 + 1.0) *0.6

				2*0.2 + 4*0.4 + 4*0.6 

	= 0.64


Question 3

3a) 	The denominator of the equation provided is a normalizing process, which will result in the denominator value eventually reaching a value of 1, which cancels out, providing only the higher half of the equation to be concerned of.

3b)	(Your Skill = High), (Opponent Skill = Med), (Opponent Ranking = High), (Your Ranking = Nor)
	YS = 2/9 Win, 3/6 Loss
	OS = 4/9 Win, 3/6 Loss
	OR = 3/9 Win, 4/6 Loss
	YR = 6/9 Win, 2/6 Loss
	(Win Prob = 9/15), (Lose Prob = 6/15)

	Win Prob = (9 * 2 * 4 * 3 * 6) / (15 * 9 * 9 * 9 *9) = 0.0132
	Lose Prob = (6 * 3 * 3 * 4 * 2) / (15 * 6 *6 * 6 * 6) = 0.0222
	
	A Loss is more likely under the provided circumstances
