
 Meru University of Science & Technology is ISO 9001:2015 Certified  

                                                                          Foundation of Innovations Page 1 

 

    
    

MERU MERU MERU MERU UNIVERSITY OF SCIENCE AND TECHNOLOGYUNIVERSITY OF SCIENCE AND TECHNOLOGYUNIVERSITY OF SCIENCE AND TECHNOLOGYUNIVERSITY OF SCIENCE AND TECHNOLOGY    
P.O. Box 972-60200 – Meru-Kenya. 

Tel: +254(0) 799 529 958, +254(0) 799 529 959, + 254 (0) 712 524 293,  

Website: info@must.ac.ke  Email: info@must.ac.ke 

     

    

University Examinations 2017/2018 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF COMPUTER SCIENCE, BACHELOR OF COMPUTER TECHNOLOGY 

AND BACHELOR OF INFORMATION TECHNOLOGY  
  

CCS 3354: PROGRAMMING LANGUAGES 
 

DATE: SEPTEMBER 2018                                                                                    TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Explain the use of the following terms as used in programming languages (4 marks) 

i. Syntax  

ii. Semantics  

iii.  Lexeme 

iv. Token  

b) In general, programming languages can be formally defined in two distinct ways. 

Describe the ways clearly distinguishing their mode of operations  (4 marks) 

c) Consider the following grammar; 

 

 

 

i. Generate at least three sentential form sentences from this grammar 

(3 marks) 
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ii. Given the expression C=A+B/C draw a sample parse tree that the programming 

language implementing this grammar would generate  (3 marks) 

iii.  Using the expression in (ii) above, explain using parse trees the syntactic 

ambiguity of this grammar      (4 marks) 

d) Convert the following Backus-Naur form grammar into extended 

BNF(BNF)explaining each step      (5 marks) 

 

 

 

 

 

 

e) Explain each of the following programming languages syntax concepts 

i. Attribute grammar        (2 marks) 

ii. Static grammar        (2 marks) 

QUESTION TWO (20MARKS) 

a) Formal language-generation mechanisms (grammars) are commonly used to describe 

the syntax of programming languages. Explain each of the following grammars as used 

in programming languages 

i. Context-free grammar       (3 marks) 

ii. Regular grammar       (3 marks) 

b) Consider the following grammar 

<S>→  a <S> c<B>  <A>   b  

<A> →c<A>  c 

<B>→d   <A> 

Write all the possible sentence that are in the language generated by this grammar 

(3 marks) 
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c) Language translation involves a number of distinct phases that are crucial to any 

programming languages. Explain the role of each of the following in the process of 

language translation 

i. Generation of intermediate forms      (4 marks) 

ii. Code optimization       (4 marks)   

 

QUESTION THREE (20 MARKS) 

a) Discuss the three forms of semantics in programming languages and their probable 

implementation techniques       (9 marks) 

b) Nearly all compilers separate the task of analyzing syntax into two distinct parts, 

named lexical analysis and syntax analysis. Explain the reasons why this is important 

          (5 marks) 

c) Explain the various software design issues of each of the following programming 

paradigms; 

i. Object oriented programming      (2 marks) 

ii. Functional programming       (2 marks) 

iii.  Logic programming        (2 marks) 

       

     QUESTION FOUR (20 MARKS) 

a) Explain the three different approaches to implementing programming languages 

          (6 marks)  

b) Given the expression, num = num + count/var - num/2, perform lexical analysis on it 

explaining the motivation behind the process    (6 marks) 

c) You are invited as a stakeholder in the process of reviewing the degree programme 

curriculum you are studying. A debate has arose on whether programming languages 

should be retained or excluded in the to-be developed curriculum. The proponents of 

its exclusion argue that it should pave way for ‘more serious’units. You are mandated 

to lead a committee to resolve on the matter. Provide detailed arguments that you 

would consider including in your report to resolve the impasse  (8 marks) 

 

QUESTION FIVE (20 MARKS) 

Consider the following notations nomenclature to answer the questions that follow; 
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1. Terminal symbols – lowercase letters at the beginning of the alphabet (a,b, . . . .) 

2. Non-terminal symbols – uppercase letters at the beginning of the alphabet (A,B, . .) 

3. Terminals or non-terminals – uppercase letters at the end of the alphabet 

(W,X,Y,Z) 

4. Strings of terminals – lowercase letters at the end of the alphabet (W, X, Y, Z) 

5. Mixed strings (terminals and /or non-terminals) – lowercase Greek letters 

( )_,,,( δσβa  

 

a) With reference to the given notation, distinguish between top-down and the bottom –

up parsers          (6 marks) 

b) Given the following grammar and the right sentential form, draw a parse tree for each 

of the sentential forms given  

S→aAb    Bba 

A →ab   Aab 

B →Ab  b 

i. aaAbb         (2 marks) 

ii. bBab         (2 marks) 

iii.  aaAbBb        (3 marks) 

c) Explain the terms, phrase, simple phrase and handle as used in parsing  (3 marks) 

d) Outline three advantages and one disadvantage to LR parsers  (4 marks) 


