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ii)
enum STATE = { PATROL, ATTACK, DEAD, RETREAT, FORAGING};
enum EVENT = {Patrol, Attacking, Die, Retreat, EnemyLeft};
EVENT e;
	static State s = PATROL;
	switch (s)
	{
	case PATROL:
		switch (e)
		{
		case Patrol:
			s = PATTROL;
			Patrol();
			break;
		case Attacking:
			s = ATTACK;
			EnemySeen();
			break;
		}
		break;
	case ATTACK:
		switch (e)
		{
		case Dead:
			s = DEAD;
			Die();
			break;
		case Attacking:
			s = ATTACK;
			Attack();
			break;

		case Retreat:
			s = RETREAT;
			Retreat();
			break;
		case EnemyLeft:
			s = PATROL;
			Patrol();
			break;
		}

		break;
	}



1b)
There are different types of state machines to be used Mealy & Moore. Both with advantages and disadvantages. With some being easier to use and the other harder to read. Table driven approach can extend to support multiple state machine with transition actions being able to be easily included too. An easy to maintain and expand on method to map state machine.
Mealy machine output data on each transition.
Moore machine is when the state determines output.
Finite State Automata is used when there will be no output until the desired terminal state is achieved.
Finite State Machine will always produce an output when an input is received.
Another Finite state machine example is Object Orientated Approach and this method can be beneficial like that of the table driven as it allows for easy to add states and events with no limit of having to go back and rewrite all the code.  








Question 2
2a)
A fuzzy expert system would require different steps in order to achieve fuzzy.
Steps are:
1. Define linguistic vars & terms.
2. Then Construct membership functions.
3. Craft Knowledge based rules.
4. Gather fuzzy value.
5. Defuzzification.
1: These are the input & output variables in words.
2: Containing the data within functions.
3: build a matrix to knowledge your set of rule bases for your situation.
4: This is when it does fuzzy set operations such as OR/AND/MAX & MIN. the outcome is a fuzzy value.
5: Lastly, you need to do defuzzification in order to receive a crisp value as the outcome.

2b)
1. Centre of Area / Centre of Gravity
2. Maxima such as (First/FOM; Last/LOM; Mean/MOM)
These two are both good defuzzification techniques although for a real time application can both give good results. Using the Centre of Area would be more precise of a value due to it locating where about the data lands in between the membership functions. Maxima method would give less of a precise result in regards to where in the functions it lands.

  2c)
Attention to guards = 12.5 units
LOW ATTENTION
1 	if 	12.5 <= 10 is not correct 
10 <= 12.5 <= 15 is correct
0	if	12.5 >= 15 is not correct 
MEDIUM ATTENTION
0	if	12.5 <= 10 which it isn’t.
10 <= 12.5 <= 15 is correct
1 if 15 <= 12.5 <= 25
25 <= 12.5 <= 30 is not true.
HIGH ATTENTION
0	if	12.5 <= 25 is not correct (0)

Overall Attention to Guards is MEDIUM

Lock strength = 6 units
LOW
It’s 0	if	x(6) >= 7.0
If	5 <= x(6) <= 7 which it is.
0.8 if	x(6) <= 5 Which it is.
HIGH
1 if	x(6) >= 10 this is not correct.
5 <= x(6) <= 10 which it is.
0 if	x(6) >= 7.0 here x(6) is not > or = 7.
Lock Strength is LOW

OVERALL CHANGE OF SUCCESS IS MEDIUM



Question 3
3a)
The denominator of the equation is ignored as if we have a higher number of paramotors in the model then it would be extremely difficult to work out and becomes impossible. We chose to use sample instead of exactly calculating it. It’s normal to work with logarithms of the probabilities as it’s gives as an estimated (Naïve) estimation of the problem we are trying to achieve. Although not accurate it can give a good possibility to the output we need.
3b)

{Your Skill=Medium, Opponent’s Skill=Low, Opponent’s Ranking=Normal, Your Ranking=Normal}


𝑃(𝑦|𝑥) = 𝑃(𝑥|𝑦)𝑃(𝑦) 
∑ 𝑃(𝑥|𝑦 ′ )𝑃(𝑦′ 𝑦 )

My ranking
6/9 = 0.66
Normal Ranking 6/15 = 0.4
Yes 9/15 = 0.60 
P(NORMALRANKING YES) = 0.66 * 0.4 / 0.60 = 0.44

My Skill
4/9 = 0.44
Medium win 4/15 = 0.26
Yes 9/15 = 0.60
P(Medium skill Yes) = 0.44 * 0.26 / 0.60 = 0.19

Opponent’s skill
3/9 = 0.33
Low skill 3/15 = 0.2
Yes 9/15 = 0.60
P(LowSkill Yes) = 0.33 * 0.2 / 0.60 = 0.11
Opponent’s Ranking
6/9 = 0.66
[bookmark: _GoBack]Normal Ranking 6/15 = 0.4
Yes 9/15 = 0.60 
P(NORMALRANKING YES) = 0.66 * 0.4 / 0.60 = 0.44

0.44 + 0.19 + 0.11 + 0.44
118% chance in winning.
A WIN is likely in this case as there a very high chance to beast the opponent.


Question 4
4a)
Unsupervised learning is used as a machine technique when you do not need a supervise the model. This is when you allow the model/machine to learn on its own to find data/information. Allowing user to do more complex tasks but sometimes unpredictable. Data driven also known as Clustering.
Supervised learning is when you feed the machine/model some data / prediction input for you to get a more clear/accurate approximation of the output. This way you can feed it supervised information. Using Regression / Classification methods.
For a predictive model you can use calculating your walk home from work that usually takes 20 minutes on a SUNNY day. With the information of SUNNY & RAIN to determine how long your walk will be. The machine learning can input the information and if it’s RAIN then the walk home is > 20 minutes. With this in supervised learning you can get a more accurate result from regression learning.

4b)
 Regression is an algorithm that attempts to estimate the set mapping function using the inputted variables. To get the number or continuous output. Used withing supervised machine learning. 
Example: Selling a car, you would need to predict its cost and the cost would be this continuous output. 
Classification under the umbrella as training data like regression for supervised machine learning. Although its similar with the mapping function from the input variables. It gives a discrete or categorical result/output. 
Example: The car within classification is when it tries to predict if this car should be sold for more than the RRP or less than the RRP.

4c)
The purpose of weights withing a neural network is to be multiplied by the input values (x1, x2,x3…) to bring down the importance. Weight is applied to bring down the importance. Weights are usually found in the hidden layer.
Example: Since Wk1 = 0.4. If x1 = 1 then 0.4 * x1 (1) = 0.4. Meaning, it’s not 1 nor 0 (without a weight it would be x1(1) * 0 = 1. Making it be = 1.
Now with the bias wk0 (0.3)added on its (x1 (1) * wk1(0.4) + Bias (0.3) = y(0.7) as output).

4d)

x1 = 0.9 * 0.4 + 0.3 = 0.66. 
x2 = 0.8 * -0.2 + 0.3 = 0.9.
x3 = -0.12 * 0.12 + 0.3 = 0.2856.
Bias + x1w1 + x2w2 + x3w3 = y.
1.2456
y = 1 meaning the neuron would fire.
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