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NOTE: Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Mobile phones and other electronic gadgets are not allowed in the examination hall.

Q1. This question is compulsory.     (Marks 30)

I. Write True or False for the following

i. The Palindrome language over the alphabet set  Σ={0,1} can easily be expressed by a CFG but it is impossible to represent the language by an FA or a Regular Expression.

ii. In a Parse tree, the symbols at the leaves are always non-terminals. 

iii. There always exists an NFA for a regular language L that can be represented correctly by a certain DFA say A.   

iv. The transition table drawn from any NFA must have exactly one state for all values of the transition function δ and all input symbols of a given alphabet set Σ. 

v. In a PDA (Push Down Automata) the state of the PDA can be changed e.g from qi toqj even by consuming no input symbol from the input string. 

II. Pick the suitable from the following multiple choices.
i. A move of the Turing Machine is a function of ….....



(a) The state of the finite control (ie. Control unit) (b) The tape symbol scanned



(c) both (a) and (b)                        (d) neither (a) nor (b)  

ii. …...... is/are used in order to infer/map/decide whether an input string belongs to a certain Language L represented by a CFG.



(a) Left most derivation  (b) Right most derivation



(c) Parse Trees                (d) all (a), (b) and (c)
iii. In Parse Tree the root node is always ….......



(a) A non-terminal             (b) Start symbol S represented by the first production the CFG



(c) A terminal                     (d) both (a) and (b)

iv. In PDA the input string is accepted when …........



(a) One of the Final States occur  (b) The stack becomes empty



(c) The stack becomes full           (d) both (a) and (b)

v. In any Finite Automata the minimum number of total states are at least …......



(a) 1                                      (b) 2



(c) 0                                      (d) 3

Q.2)                                (Marks 3+4+3=10)

I. Explain FA and its different types (DFA, NFA, є-NFA)?

II. Design a DFA for the Language                                                    




L={w/w is of even length and begins with 01}

III. Write the transition table for the DFA produced in (B)


Q.3)                              (Marks 2+4+2+2=10) 

A. What is Context Free Language (CFG) representation of a Language?

B. Write a CFG  for the Language L  over the alphabet ∑ ={ (, )} where the words are balanced parenthesis. e.g ( ( ) ) ( ),  ( )  ( ( ) ) .
C. Construct a Parse tree showing that the string ( ) ( ) ( ) is mapped by the CFG in (II)
D. What is the necessary condition when a CFG is called an Ambiguous grammar?
Q.4)                                (Marks 4+6=10)

I. What is Push Down Automata?

II. The following transition diagram for the PDA of the Language



Lwwr={wwR, w Є(0,1)*} is shown. Here an accepting word is made up of the two 



strings where the first string is the reverse of the other (even length palindrome). 
e.g.  
 1001, 110011, 0 0, 1111 .  


Task: Given the string 1111 write two sets of Moves for Accepting this string as a word of the Language Lwwr.

Q.5)                                  (Marks 3+4+3=10)

I. What is a Turing Machine?

II. Design a Turing Machine of the One's Complement. Write down the state transition diagram.

III. Write the changes occurring on the tape when converting input 100110 into one's complement  by the TM designed in (II).  The input string is shown on the tape as in the following.


Q.6)                                  (Marks 3+4+3=10)
Given the alphabet set Σ={0,1} Write Regular Expression for the following languages

I.  Language L1 where all words must start with 0 and end with 1. 

II.  Language L2 where all words must contain 11.

III.   Language L3 where all words either start with 1 or end with 01 or both.      
Q.7)                                  (Marks 4+4+2=10)

I.   What is Right Most and Left Most derivations in a CFG.


II.  Map the words w1=abba and w2=baab on the following CFG using Left Most derivation. 



S → ε



S → aSa



S → bSb


III.  What language is represented by above CFG, G={{S},{a,b},A,S}
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