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Attack::Enter(){}

Attack::Execute()
{
	While(true)
	{
		If(Damage<20%)
		{	
			Retreat();
		}
		If(EnemyRetreated() == true)
		{
			PatrolMode();
		}
		If(Damage == 0)
		{
			Die();
		}
	}
}

Attack::Exit(){}

[bookmark: _Toc61345586]1b)
There are 2 main types of state machine, a finite state machine (FSM) and a finite state automata (FSA). The main difference between the 2 is that an (FSM) will produce outputs every time an input symbol is consumed by it while an FSA doesn’t generate any outputs until it reaches a terminal state. FSAs are more primarily used to recognise patterns and to classify sequences.
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A fuzzy logic expert system will utilise variables that are linguistic when defining it’s fuzzy rules. For example “IF questionLength is long, THEN exam is hard”. We set the parameters and range for these linguistic variables in the Universe of Discourse (UoD), our range for questionLength may range from 0 minutes to 30 minutes, with the fuzzy subsets of questionLength are “short”, “moderate” and “long”.
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Two defuzzification techniques: -
· Mean of Maximum (MoM): calculate the average of the output values that have the highest degree of membership (DoM).
· Centroid Technique (CT): Determine a point representing a Center of Gravity (CoG) among an interval along the UoD.
In an application, I would recommend the Centroid technique, as even though MoM is faster, it doesn’t account for fuzzy sets with maximum values on the lower end, meaning it’s results will be skewed, while the centroid technique is accurate.
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Relative Power = 11
Damage = 6

[bookmark: _Toc61345591]Power
uLowP(11) = (15-11)/5 = 0.8
uMediumP(11) = (11-10)/5 = 0.2
uHighP(11) = 0

[bookmark: _Toc61345592]Damage
uLowD(6) = (7.5-6)/2.5 = 0.6
uHighD(6) = (6-5)/5 = 0.2

[bookmark: _Toc61345593]Confidence Evaluation:
Rule 1 = 0 OR 0.6 = 0.6
Rule 2 = 0.2 AND 0.2 = 0.2
Rule 3 = 0.8

Low Confidence = 0.6
Medium Confidence = 0.2
High Confidence = 0.8

[bookmark: _Toc61345594]Defuzzification
Answer = ((0+10+20+30+40)*0.6 + (50+60)*0.2 + (70+80+90+100)*0.6) / (4*0.6 + 2*0.2 + 4*0.6)
Answer = 60+22+204 / 5.2
Answer = 286 / 5.2
Answer = 55%
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(*SKIPPED*)
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The purpose of the synaptic weights is to give more priority/importance to specified inputs. For example, in the diagram, x1 appears to be a trait deemed more desirable by the system as it’s weighting is higher than the other 2 inputs, meaning, in the system, it’s value will effect the final outcome more than the other 2.
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Output = max(0,y)
Output = max(0, (0.9*0.4)+(0.8*-0.2)+(-0.12*0.12))
Output = max(0, 0.1856)
Output = 0.1856
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Output = 1/(1+e-y)
Output = 1/(1+e-0.1856)
Output = 1/1.831
Output = 0.546149645
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A ReLU is deemed “dead” when it always outputs the same value (0). Dying RelUs occurs when the learning rate of the program is too high or if there is a large negative bias in the system. The solution to this is to implement a “leaky ReLU” method, which add a slight slope in the negative range to prevent the ReLU from flatting on a value, which “kills” it.
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