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INSTRUCTIONS:  Answer question one and any other two questions. 
 

QUESTION ONE – (30 MARKS) 

a) Define the term “Neural Network” as an adaptive machine.  Also, demonstrate your 

understanding of how a neural network resembles the human brain.   (3 marks) 

b) What is a neuron?  Briefly describe the following terms associated with a neuron   

          (5 marks) 

(i) Synapse 

(ii)  Dendrites 

(iii)  Soma 

(iv) Axon 

c) Identify the three fundamental classes of neural network architectures  (6 marks) 

d) Describe the McCulloch-Pitts perceptron.  Illustrate your answer with a diagram.  

           (3 marks) 

e) Highlight the three basic features of multilayer perceptron’s   (3 marks) 

f) With the aid of a diagram explain the principle of topographic map formation according 

to Kohonen.          (3 marks) 
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g) Back propagation learning of a neural network may be viewed as a curve-fitting problem.  

In this context clearly explain the terms “overfitting” and “cross-validation” (4 marks) 

h) Demonstrate your understanding of neural network applications in the fields of medicine, 

automotive and banking        (3 marks) 

QUESTION TWO (20 MARKS) 

a) In the context of an artificial neuron, define the following terms:   (4 marks) 

(i) Epoch 

(ii)  Error 

(iii)  Perceptron output 

(iv) Target value 

b) Clearly explain the perception learning rule.      (3 marks) 

c) Outline the learning algorithm of an artificial neuron    (6 marks) 

d) A perceptron is used to learn a simple function.  It has two regular inputs, X1, and X2,  

and extra fixed input X0 which always has the value -1.  The perceptron’s output is such 

that if summation is greater than 0, then output is 1, else it is 0.  Given the following 

training set with inputs, (X0 X1 X2), and target output T: 

X0 X1 X2 T 

-1 0 0 0 

-1 0 1 0 

-1 1 0 0 

-1 1 1 1 

 

Show the change in the weights of the perceptron for every presentation of a training 

instance.  The initial weights are randomly set as w0=0.2  w1=0.3 and w2=0.0, the rate of 

learning η is 0.2.  You should iterate over three epochs.  Does the perceptron converge?  

          (7 marks) 

QUESTION THREE (20 MARKS) 

a) Highlight the three basic features of multilayer perceptron’s.   (3 marks) 

b) With the aid of an architectural graph, demonstrate your understanding of the 

multilayer perceptron with two hidden layers.     (5 marks) 
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c) Identify the two kinds of signals that flow through a multilayer perceptron.  What is 

their significance?        (4 marks) 

d) Describe three functions of the hidden/output neurons in a multilayer perceptron  

          (3 marks) 

e) Clearly show the difference between batch learning and online learning as a form of 

supervised learning.  List two advantages of the latter learning method. (5 marks) 

 

QUESTION FOUR (20 MARKS) 

a) The self organizing process has five major components.  Provide a concise description of 

the components.         (10 marks) 

b) The self organizing process is implemented in the SOM algorithm.  Outline this 

algorithm.           (5 marks) 

c) What is a committee machine?  List and describe the two major categories of these 

machines.           (5 marks) 

 

QUESTION FIVE (20 MARKS) 

a) Describe five methods that can significantly improve the back-propagation algorithm’s 

performance          (10 marks) 

b) Back propagation learning of a neural network may be viewed as a curve-fitting problem.  

In this context clearly explain the terms “overfitting” and “cross-validation” (4 marks)  

c) Clearly explain the three kinds of errors that can arise in the study of machine learning 

problems.           (6 marks)  

     


