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20MCSC02 Theory of Computation and Compilers

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

1. Which of the following regular expressions denotes a language comprising of all possible strings over S = {a, b} of length n where n is a multiple of 3.
a.(a + b + aa + bb + aba + bba)*			b.(aaa + bbb)*
c. ((a + b)(a + b)(a + b))*				d. (aaa + ab + a) + (bbb + bb + a)								
     2.	Consider a language L for which there exists a Turing machine ™, T, that accepts every 
           word in L and either rejects or loops for every word that is not in L. The language L is
a. NP hard						b. NP complete
c. recursive						d. recursively enumerable											
     3.   The concept of DFA is much used in this part of the compiler
a. lexical analysis					b. parser		
c. code generation					d. code optimization											
     4. 	A language L is accepted by a FSA iff it is
a.CFL				b.CSL			c. recursive			d. regular										
     5.  	The grammar generating more than one parse tree for a given string is called 
a. context free					b. ambiguous 
c. regular						d. content sensitive																
    6. 	Which of the following strings is not generated by the following grammar? 
           S SaSbS|e
a. aabb			b. abab		c. aababb			d. aaabb											
    7. 	Which languages necessarily need heap allocation in the runtime environment?
a. Those that support recursion			b. Those that use dynamic scoping
c. Allow dynamic data structure			d. Those that use global variables												
    8. 	If several elements are competing for the same bucket in the hash table, what is it called?
a. Diffusion			b. Replication	c. Collision			d. Duplication												
    9.	Which of the given statement is true?
a. All the Cyclic Directed Graphs have topological sortings
b. All the Acyclic Directed Graphs have topological sortings
c. All Directed Graphs have topological sortings
d. All the cyclic directed graphs hace non topological sortings												
   10.	Relocating bits used by relocating loader are specified by _____
	a. Relocating loader itself				b. Linker		
           c. Assembler						d. Macro processor											
				



Part B		                                5 x 6 = 30
Answer ALL questions
 Each answer should not exceed 400 words or two pages

11. a. Give a brief note on regular language models with example.									(or)
11. b. What is the significance of Derivation of Sentences? Explain.											
12. a. Construct Deterministic Finite Automata to accept the regular expression :
          (0+1)* (00+11) (0+1)*															(or)
12. b. What are the problems associated with Top Down Parsing?								
13. a. Do left factoring in the following grammar:
A->aAB|aA|a
B->bB|b												                                 (or)
13. b. Consider the following grammar:
S->Aa|bAc|Bc|bBa
A-> d
B-> d
Compute closure and goto.												
14. a. What is intermediate code and write the two benefits of intermediate code generation.
				(or)
14. b. Write the definition of symbol table and procedure to store the names in symbol table.							
15. a. What are the properties of code generation phase? Also explain the Design Issues of this 
          phase.												
(or)
15. b. Why is Register Allocation Important? Summarize the approaches for Register Allocation.										
						    Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16. a. Discuss all the phases of compiler with a diagram.											(or)
16. b. What is Regular Expression? Write the regular expression for:
    a. R=R1+R2 (Union operation)
    b. R=R1.R2 (concatenation Operation)
    c. R=R1* (KleenClouser)
    d. R=R+ (Positive Clouser)
    e. Write a regular expression for a language containing strings which end with “abb” over
        Ʃ= {a,b}.
    f. Construct a regular expression for the language containing all strings having any
       number of a’s and b’s except the null string.												
17. a. Write the steps to convert Non-Deterministic Finite Automata (NDFA) into Deterministic 
          Finite  Automata (DFA).															(or)
17. b. Derivation and Parse Tree:
		a. Let G be a Context Free Grammar for which the production Rules are given below:
		S ->aB|bA
		A ->a|aS|bAA
		B ->b|bS|aBB
Derive the string aaabbabbba using the above grammar (using Left Most Derivation and Right Most Derivation).											



18. a. Write a short note on:
		a. LALR methods of parsing
		b. Recursive descent parsers
		c. Rules of closure operation and goto operation
		d. Rules to construct the LR(0) items												(or)
 18. b. Write the algorithm to create Predictive parsing table with the scanning of input string.											
 19. a. Write the three address statement with example for:
    a. Assignment
    b. Unconditional jump (goto)
    c. Array statement (2D and 3D)
    d. Boolean expression
    e. If-then-else statement
    f. While, do-while statement
    g. Switch case statement														(or)
 19. b. (i) Draw the syntax tree for the following expression:
(a*b)+(c-d)*(a*b)+b	

          (ii) Write quadruples, triples and indirect triples for the expression:
-(a*b)+(c+d)-(a+b+c+d)									

 20. a. Write a short note with example to optimize the code:
a. Dead code elimination
b. Variable elimination
c. Code motion
d. Reduction in strength													(or)
 20. b. Give a comprehensive note on Peephole Optimization with relevant examples.											
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