Question 1
a)
i. 
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ii. 


Question 3
a) The main distinction between classification and regression is that regression gives the output from the model as a numeric value (i.e. coordinates), and classification returns discrete values (i.e. what class an image belongs to). Both of these problems fall under the same umbrella of being supervised learning, in that labelled data is provided for training. For classification this could be saying what an image is of, for regression this could be saying where in an image something is.

b) If x =0.6
 0.418 + (0.163 * 0.6) = 0.418 + 0.0978 = 0.5158
Residual = actual - predicted
Residual = 0.38 - 0.5158 = -0.1358
c) 
GeneticAlgorithm(population, FitnessFunction)
{
	Do
	{
		Parents = Select from population based on fitness function;
		Population = update population based on parent genetics
	}
	While(no individual is yet deemed fit enough)

	Return fittest individual;
}
In this example the fitness function determines which parents should be chosen to reproduce and mutate via crossover.
d) Parent 1 = 101|11 0101|110 101011 (| = cut point)
Parent 2 = 011|01 0111|000 011110

Child 1    = 101|01 0111|110 101011
Child 2    = 011|11 0101|000 011110
Question 4
a) The three weights are summed together to determine the input, and so eventual output, of the activation function. In the example for this question there are two excitatory weights (positive values), and 1 inhibitory weight (negative value). Changing these weights based on new information is how these neurons can simulate learning.



b)
i) max(0,0.9) + max(0,0.8) + max(0,-0.12) = 1.7
ii) 1/(1+0.3^-0.9) + 1/(1+0.3^-0.8) + 1/(1+0.3^-(-0.12))
= 0.25 + 0.28 + 0.5
= 1.03
c)  if x is less than 0, for relu the gradient is 0, so learning cannot progress using gradient descent. There are a couple of options to deal with this, one can either use a different activation function like sigmoid or tanh, or one can use a different learning algorithm like ADAM or RSMProp 
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