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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Distinguish between a complier and an interpreter.   (4 marks)  

b) Briefly describe the parts of the front-end part of a compiler.  (6 marks)  

c) Define each of the following terms giving appropriate examples in each case.   

i) Ambiguity  (2 marks)  
ii)  Tokens  (2 marks)  
iii)  Lexemes  (2 marks)  

d) Generate an annotated parse tree for the statement “x = y = z”.  (4 marks)  

e) Generate intermediate code for the assignment expression in (d) above.  (6 marks)  

f) Write an optimized equivalent of your intermediate code in (e) above.  (4 marks)  

 

QUESTION TWO   (20 MARKS)  

a) What are the components of a context-free grammar?  (4 marks)  

b) Define the term parsing and explain the two main methods that can be used to implement 
parsing.    (6 marks)  

c) You are a compiler designer with a firm that is currently developing a compiler for a Java-
like language.  You are charged with developing the syntax analyzer component for the 
language.  What kind of errors do you expect your analyzer to identify?     (4 marks)  

d) The following Java-like program calculates the sum of 10 integers.  (4 marks)  
   



  public class Calc { 
   public static void main ( String args [ ] ) { 
   int sum; 
   int x; 
   x = 1; 
   Sum = 0; 
   While ( x < = 10) { 
    sum + = x; 
    ++x; 
   } 
    } 
   } 

After passing the above code as input of a lexical analyzer, the analyzer is expected to 
tokenize the program and then store it in a symbol table.  Generate a list of non-repeating 
tokens that may be found in the symbol table after the analyzer is through with the exercise.  
    (6 marks)  

 QUESTION THREE   (20 MARKS)  
 

a) Given the grammar  
 

 S             cAd 
 A        ab|a 
 

and the input string  
 w = cad,  
 

Use parse trees to show the steps that will be needed to recognize the input string using a 
recursive descent parser.  Give a brief explanation at each step.  (6 marks)  
 

b) What reasons make LR parsing attractive to compiler designers as opposed to other parsing 
methods?     (4 marks)  

c) Explain the symbol table methods that are needed in order to implement a symbol table data 
structure.     (4 marks)  

d) Study the following diagram carefully and then use it to describe how the LR parsing 
algorithm works.   (6 marks)  
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QUESTION FOUR   (20 MARKS)  

a) Explain the meaning of the concept of static checking and state its importance to compiler 
designers.   (4 marks)  

b) Given that the statement “t=y+x/2”  is passed as input to a type checker, what kind of checks 
do you expect the checker to perform to the input?  (4 marks)  

c) Many problems may occur when programmers use function and operator overloading on 
object oriented programming languages such as C++.  Explain how a typical compiler goes 
about resolving overloaded statements.  (4 marks)  

d) Distinguish between the terms “activation trees” and “control stacks”.  (4 marks)  

e) Explain the meaning of the phrase “static allocation” and then give any two limitations when 
static allocation is used alone.   (4 marks)  

QUESTION FIVE   (20 MARKS)  

a) Normally, we put a code optimizer before a code generator.  What are the advantages in 
following this type of architecture?   (4 marks)  

b) Describe any three structure-preserving transformations that can be done on basic blocks.   
       (4 marks)  

c) In order to design a good code generator, a compiler designer must consider several design 
issues.  Briefly describe any five of these design issues.  (10 marks)  


