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Q. No. Question Max 

Marks 

CO BL 

1. a) The derivative of a language for a string x is defined as 

follows: Lx = { y | xy € L}. 
1) what is Laa for the language L={an+1bn | n ≥ 1}. (1mark) 

2) what is Lb for the language L={an+1bn | n ≥ 1}. (1 mark) 
3) Prove that when L is regular, the derivative of L (ie., Lx) is 

also regular. (3 marks) 

5 CO3 BL3 

b) Consider the language L1={apbqar | pq,r ≥1 and p+q ≠ r}. 

Prove or disprove that the language L is regular. 

5 CO3 BL2 

2. a) Design a CFG for the language ϒ = {anbma2n: n, m ≥ 0}. 5 CO3 BL2 

b) Consider the grammar S → 0S1 | 1S0 | λ, where S is the start 

symbol, {0,1} are terminals . You can see that for every 0 there is a 

1 and vice versa in the rule (other than S →λ). Is the grammar 

generates the language L2 = {w : |w|0 = |w|1} where |w|a refers to the 

occurrences of a in w. If not, justify with a string in the language L2 

that cannot be produced by the given grammar rules. What further 

changes you need to do in the given grammar in order to generate 
L2. 

5 CO3 BL2 

3. a) Construct the CYK algorithm for the following CFG and 

check whether the string “aabcb” is derivable from the 

grammar. The Start Symbol is A. 

10 CO3 BL3 



 A→ CB 

B → DC | b 

C → BD | a 

D → AD | c 

   

4. a) Construct the given Context Free Grammar G=(V,T,P,S) 

into Chomsky normal form. P is the start symbol. 

P→ RPT 

Q→ RP/Ra 

R→ bRPR|b| 

T→ PaP|R|aa 

5 CO3 BL3 

b) Derive the CFG for the given Context Free Language 

L= {vr ir+s ts | r, s ≥ 0} and check the ambiguity of the given 
grammar. 

5 CO3 BL3 

5. The language L have a strings of balanced “#” symbol and 

“@” symbol : every “#” symbol can be paired with a unique 

subsequent of “@” symbol , and every “@” symbol can be 

paired with a unique preceding “#” symbol. Moreover, the 

string between any such pair has the same property.   Derive 

the language for the given condition and Construct the PDA 

for the derived language. 

10 CO4 BL4 

 


















