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Question 1.
ai)
Depleted Energy Levels
Below 30%
Hunting Mode
(Sharks energy level below 30% then begins hunting)
Patrol Mode
(Swims around base looking for enemy activity)



If health has been replenished and enemy spotted then attack
If sharks health depletes below 20% then retreat
When health falls below 0 then death mode
If health has been replenisher and no enemy spotted then patrol
If enemy retreats, then patrol
Retreat Mode
(sharks damage falls below 20%)
An enemy has been spotted whilst patrolling then attack 
An enemy has been spotted whilst hunting then attack
Attack Mode
(Enemy has been spotted then attack)
Replenished Energy Levels
Above 30%
Death Mode
(sharks damage falls below 0 then die)












aii)
Patrol Mode::Enter
{
Patrol for enemy
}
Patrol Mode::Execute
{
If(enemy spotted) then
{
	Enter attack mode
}
If(energy levels < 30%) then
{
	Enter hunting mode
}

Hunting Mode::Enter
{
Increase energy levels
}
Hunting Mode::Execute
{
If(energy > 30%) then
{
	Return patrolling
}
If(enemy spotted) then
{
	Enter Attack Mode
}

Attack Mode::Enter
{
If(damage level < 20%)
{
	Enter Retreat Mode
}
Attack Mode::Execute
{
If(enemy spotted) then 
{
Attack
}
If(enemy depleted OR damage low) then 
{
ChangeState
Return
}
If(shark damage <= 0) then
{
Enter Death Mode
}
}







1b)
State Machines are used to control execution flows. It can be best used when implementing in AI games. Finite-state machine also known as FSM operates with a singular state that is active at a single time this means the transition from one to another state is performed in different actions. FSM are best used within the implementation of AI as every state represents actions such as attack, defend and idle. Mealy machines output the data on each transition whilst more is used to simplify the finite state machine. Instead of the output consisting of symbols on each transition the state determines the actual output. 
The effective method of implementing would be to encapsulate within a single class. This means all the states are implemented such as functions or methods using a call in the class to determine what state is used. 















Question 2
2a) Fuzzy logic system is a system that uses fuzzy logic over Boolean logic. It is a collection of membership functions and rules used to reason data. Simply put if x is low and y is high then z = medium. There are 4 steps involved in the procedure.
Fuzzification the functions defined on the input variables are applied to the actual values. Inference is the process of formulating the mapping from the initial input to an output. This mapping provides the structure from what decision can be made. Composition is used when all fuzzy subsets that are assigned to each output are combined together to form a single fuzzy subset. MAX and SUM are used in this operation procedure. Finally, defuzzification is used to convert the fuzzy output into a crisp number. 

2b) Centroid and Maximum are two techniques used. Maximum methods consist of height, first of maximum(FoM), last of maximum(LoM) and mean of maximum(MoM). Centroid methods consist of center of gravity(CoG), center of sum(CoS) and venter of area method(CoA). Centroids would benefit the use of tracking potential changes. 

2c) 












Question 4
4a) Supervised learning is a method in which the machine is trained using data. The supervised learning algorithm learns from the labeled data and helps predict potential outcomes for unseen data. 
Unsupervised learning is a machine learning technique where no supervision is required. The model works and discovers its own information and deals with unlabeled data. This algorithm allows for more complex processing tasks and can be unpredictable compared with natural learning deep learning and reinforcement learning. 
4b) Regression is the process to find a model r function that distinguishes the data into real values using classes. Using regression means the data is numeric and dependency is predicted. Regression algorithm used to estimate the mapping function from input variables to numerical output variables. 
The classification process finds a model which helps separate the data into different category classes. The data is categorized under different labels according to the parameters set. Classification algorithm estimates the mapping function from the input variables to a discrete output variable. 
Classification and regression both fall under the supervised machine learning category. 
4c) The purpose of the synaptic weights used are for them to generate the given output of the node when an input has been implemented. This is all depended on the input. The synaptic weight is used as the strength in connection between the two nodes used. 
4d) 
X1 = 0.9
X2 = 0.8
X3 = -0.12
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Y^1 = x3(x2(x1*y + b1) + b2) + b3 = x*y + b
	Where x = x1*x2*x3
























