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1.a.)
i.) 
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ii.)
Attack::Enter(shark)
{
	If(EnemySpotted =True)
	{
		ChangeState(shark, Attack)
return
	}
}

Attack::Execute(shark)
{
	If(DamageValue <20%)
	{
		ChangeState (shark, Retreat)
return
	}

	If( EmemyRetreat = True)
	{
		ChangeState(shark,Patrol)
		return
	}

	If(DamageValue =0%)
	{
		ChangeState(shark,Dead)
		return
	}
}

Attack::Exit(shark)
{
	If(DamageValue =0%)
	{
		ChangeState(shark,Dead)
		return
	}
}

1.b.)


2.a.)


2.b.)
The 2 defuzzification techniques used are Centroid and Maximum. Centroid relies on using the center of gravity of the membership to calculate the crisp value of the variable it will output, while Maximum would speak broadly to 1 of the variables the fuzzy subset had maximized the true value to calculate the crips value. I would use the Maximum technique due to 

2.c.)
Guards = 12.5
Strength = 6

Rule 1
 IF overall attention of guards is high
 OR strength of lock is high 
THEN chance of success is low
High security (X) U high strength (X) = max[High security, high strength]
Low success = max[0, (X-5)/5]. 
X1 = 0.3

Rule 2
 IF overall attention of guards is medium 
AND strength of lock is low 
THEN chance of success is medium
Medium security(X) N low strength(X) = max [medium security, low strength]
Medium success = max [(X-10)/5,0]
X2 = 0


Rule 3
 IF overall attention of guards is low
 THEN chance of success is high
Low security (X3) = 1




4.a.)Cut points


Parent 1: 2135723
Parent 2: 3558132

The cut points indicate where 1 or more strings are selected and are swapped over between each parent to produce a new child

Child 1 : 21 581 23
Child 2 : 35 357 32

Child 1 contains the 1st and last cut points of parent 1 ( 21 and 23)  and the middle cut point of parent 2 (581), while child 2 contains the 1st and last cut point of parent 2 (35 and 32) and the middle of parent 1 (357).

4.b.)
F(x) = (a + e) – (b + c - d) – f + g.
Child 1:
2(x) = (2 +1) – (1 + 5 – 8) – 2 + 3
2(x) = (3) – (-2) - 2 + 3
2(x) = 3 - - 2 -2 +3
2(x) = 3 + 2 – 2 + 3
2(x) = 3 + 3
2(x) = 6 
Divide both sides by 2 to find X
2(x) / 2 = 6 / 2
X= 3
Child 1 : X1 = 3

Child 2: 
5(x) = (3 + 7) - (5 + 3 - 5)  - 3 +2
5(x) = (10) – (3) -3 + 2
5(x) = 10 - 3 – 3 + 2
5(x) = 10 – 6 + 2
5(x) = 12 – 6
5(x) = 6
Divide both sides by 5 to find X
X = 6/5
X =  1.2 
Child 2 : X2 = 1.2

The order of fitness is : X2, X1

4.c.)



4.d.)




rule 1	0.3	0	rule 2	0	0	rule 3	1	0	
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