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INSTRUCTIONS: Answer question one and any other two questions       
 

QUESTION ONE (20 MARKS) 

a) Using an illustration, explain the key components of a simple neural network (4 marks)  

b) Artificial neural networks (ANNs) are modeled from biological neurons. Outline the 

biological properties that are borrowed into ANNs    (6 marks) 

c) Briefly explain any four application areas of Neural Networks  (4 marks) 

d) Define each of the following terms as used in Neural Networks 

i. Supervised learning        (1 mark) 

ii. Unsupervised learning       (1 mark) 

iii. Reinforcement learning       (1 mark) 

iv. Threshold         (1 mark) 

e) Using appropriate illustrations, explain each of the following activation functions 

i. Identity function       (3 marks) 

ii. Binary sigmoid function      (3 marks) 

f) Compare and contrast an artificial neural network and the biological neuron(6 marks) 

QUESTION TWO (20 MARKS) 

a) Explain how the self-organizing maps works in neural networks   (5 marks) 
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b) Illustrate how the Kohonen self-organizing maps to cluster the following four vectors into 

two clusters given a learning rate (geometric decrease) of 0.3  (9 marks) 

(1, 1, -1, 1); (1, -1, -1, 1); (1, -1, -1); (-1, -1, -1, 1) 

c) Besides kohonen maps, explain any other two clustering algorithms (6 marks) 

QUESTION THREE (20 MARKS) 

a) Below is a diagram if a single artificial neuron(unit): 

 

 

 

 

 

 

The node has three inputs x=(x1, x2, x3) that receive only binary signals (either 0 or 1). 

Illustrate the different input patterns this node can receive. Explain the probable 

activation function for this neuron      (10 marks) 

b) Explain what is a training set and how it is used in to train neural networks (5 marks) 

c) Define the term epoch as used in neural networks training and illustrate an example of a 

training epoch         (5 marks) 

QUESTION FOUR (20 MARKS) 

a) Explain how each of the following distance metrics are computed in Neural Network 

i. Euclidean distance        (3 marks) 

ii. Hamming distance        (3 marks) 

iii. Jaccard index         (3 marks) 

b) You have been hired in a Big Data company involved in prediction of traffic patterns. 

Explain the techniques that you would apply for this task and justify why  (5 marks) 

c) Suppose that a bank decided to deploy a new system for assessing credit worthiness of its 

customers. Explain how neural networks can be utilized in helping the bank solve the 

problem at hand        (6 marks) 
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QUESTION FIVE (20 MARKS) 

a) Consider the following perception algorithm to answer the questions that follow: 

Step 0: Initialize weights, bias learning rate 10( <<aa  

Step 1: While stopping condition is false, do steps 2-6 

Step 2: For each training pair s:t, do steps 3-5 

Step 2: Set activations of s:t, do steps 3-5 

Step 3: Set activations of input units: 

ii sx =  

  Step 4:Compute response of output unit: 

     ;iii wxbiny Σ+=−  
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          Step 5: Update weights and bias if an error occurred for this pattern 
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                       Step 6: Test stopping condition if no weights changed in step 2 stop; else, continue  

i. With reference to this algorithm, explain the meaning of linear separability 

        (4 marks) 

ii. Using either C, C++ C# or java write a code stub implementing this 

algorithm       (7 marks) 
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iii. Given the input vectors (1, 1, 1,1) and (-1, 1, -1, -1) which are members of 

the class and target value1; and the vectors (1, 1, 1, -1) and (1, -1, -1, 1) 

which are not members of the class hence target value of -1. Find the 

appropriate weights required to perform the classifications. Initialize the 

learning rate a to 1, and the weights to 0   (9 marks) 

 

 

 

 

 

 

 

 

 

 

 


