QUESTION FOUR 4a) With reference to the perceptron neuron shown in figure 4a below, explain the purpose of the synaptic weights wk1, wk2 and wk3. 
The purpose of the synaptic weights wk1, wk2 and wk3 are to give more influence on the input, allowing the neural network to learn and train itself with the information.
[4 Marks] 
[image: ]
Figure 4a: Rosenblatt perceptron neuron. 

4b) 
i) Calculate the output of the activation function of the perceptron in figure 4a when x1=0.9 , x2=0.8, x3=-0.12 and the activation function is a Rectified Linear Unit (ReLU) given by (max(0,y)) 
0.4 * 0.9 + 0.8 * (-0.2) + 0.12 * (-0.12) = 0.1856 + 0.3 = 0.4856
ReLu = max(0, 0.4856) = 0.4856
[10 Marks] 
ii) If the ReLU activation function of this neuron is replaced with a sigmoid function, calculate the output of this neuron. Assume the input values and bias used are those of Q4b,i) above. 
0.4 * 0.9 + 0.8 * (-0.2) + 0.12 * (-0.12) = 0.1856 + 0.3 = 0.4856
Formula used = Sigmoid = f(x) = 1/(1+e-x)
2.71828 ^ 0.4856 + 1 = 2.6251492754204107501508772193491
1 / 2.6251492754204107501508772193491 = 0.38093071863117293808930383363683
Sigmoid = 0.38093071863117293808930383363683 [6 Marks] 
4c) The ReLU activation function suffers from a problem known as the “dying ReLUs.” Explain what this is and how it occurs. Describe a modification to the ReLU function that will help alleviate this problem. [5 Marks]
This is known as the Dying ReLu occurs when if output goes negative, the output is always 0. The problem there is the output of one neuron is fed into the input of another neuron, meaning the other neuron going into all the weighting numbers get multiplied by 0. This results to parts of the neural network dying and becoming useless as they are getting all set to 0, preventing any sort of learning and seeing where it is at the gradient. The neural network requires numbers to change slightly. Every time we have an output of 0, we must beware because it could stop that neuron from changing at all. If there is a slight gradient, we can at least change the output a little bit. 
A modification that can be made to the ReLu function to help alleviate is known as Leaky ReLU, to prevent the dying ReLu problem it will slightly add on a slope within the negative range for prevention.
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figure 4a: Rosenblatt perceptron neuron.





