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INSTRUCTIONS:  Answer question one and any other two questions.  
       
   
QUESTION ONE (30 MARKS) 
a) Explain what formal software specification method is.     (2 Marks) 

b) What is software testing?         (2 Marks) 

c) Using a suitable example describe a state machine model of specification.  (4 Marks) 

d) Outline software testing objectives.       (4 Marks) 

e) Explain three strengths of formal specifications method as compared to the other methods of 

software development.         (6 Marks) 

f) What are the attributes of good software?       (6 Marks) 

g) What are the key challenges facing software engineering.    (6 Marks) 

 

QUESTION TWO (20 MARKS) 

a) Explain the difference between the following formal specification techniques: 

(i) Algebraic approach 

(ii) Model-based approach        (4 Marks) 
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b) List two examples of software where formal methods make sense and two where they are less 

useful.           (4 Marks) 

c) Explain six challenges of formal specification techniques as compared to agile software 

development methodologies.                 (12 Marks) 

 

QUESTION THREE (20 MARKS) 

a) State DeMorgan’s laws.         (2 Marks) 

b) Explain the following VDM program code:      (8 Marks) 

M U L T : (A : B : N) y : N 

 ext a, b : wr N; 

 pre B 0 ≥

 post y =  BA

c) Write the following statements in symbolic form 

(i) He is neither handsome nor harpy 

(ii) To be ugly is to be unhappy 

(iii)  One is never happy if he is handsome 

(iv)  He cannot be both handsome and happy 

(v) If he is not ugly and happy, then he is handsome     (5 Marks) 

d) An indoor pet is usually a pet that is small. A pet can be a dog or a cat.  If it is small and a dog 

then it is called Simba. Simba has hairy fur. Write a wff(well formed formula) logic program for 

the above scenario.          (5 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Translate the following into predicate logic using the predicates provided. 

(i) “Every person is loved by some other person” 

(ii) “People who are selfish hate others” 

Predicates: Person(x) loves (x,y)       (3 Marks) 

b) Use truth table to verify the distributive law   (3 Marks)      rpqprqp 

c) Explain two formal specification techniques.      (4 Marks) 

d) Explain the five principles of formal specifications methods.             (10 Marks) 
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QUESTION FIVE (20 MARKS) 

a) Define four elements that constitute formed formula.     (4 Marks) 

b) Write a recursive algorithm to display the power of any given positive integer number  (4 Marks) 

c) Using relevant examples differentiate between a PREDICATE and a CLAUSE in prolog 

programming language.         (4 Marks) 

d) “In the animal world, carnivores such as lions and leopards hunt and eat herbivores such as 

zebras and wild beast.  Thus some animals are hunters and some are hunted, and generally 

speaking carnivores hunt herbivores.  However there are many exceptions t this rule.  Elephants, 

which are herbivores, are rarely hunted because of their size.  Nor are bears, which are normally 

meat eaters and therefore basically herbivores.  Bears will catch and eat other animals when 

opportunity arises”. 

(i) Draw a well labeled semantic network to represent the above information. (4 Marks) 

(ii) Write a knowledge base in PROLOG that can be used to represent the above 

information.         (4 Marks) 


