
BCA 4TH Semester (Honours) Examination, 2021 

BACHELOR OF COMPUTER APPLICATION 

Course ID: 43323       Course Code: CC-10 

Course Title: Theory of Computation 

Full Marks: 50        Time: 3 Hr 
 

The figure in the margin indicate full marks. 
Candidates are required to give their answers in their own words 

as far as practicable.  

 

Group: A 

1. Answer all the questions:       1X10=10 

i. Number of states requires to accepts string end with 101________ 

a) 3 

b) 4 

c) 2 

d) Can’t be represented. 

e) None of above 

ii. Language of finite automata is generated by: 

a) Type 0 grammar 

b) Type 1 grammar 

c) Type 2 grammar 

d) Type 3 grammar 

e) None of the above 

iii. If L1 & L2 are regular language, then which one is true? 

a) L1 +L2 

b) L1L2 

c) L1 

d) All of the above 

e) None of the above 

iv. Regular expression for all strings starts with ab and ends with ba is_____ 

a) aba*b*ba 

b) ab(ab)*ba 

c) ab(a+b)*ba 

d) All of the above. 

e) None of the above. 

v. The finite automata are called NFA when there exist __________ for a specific input from 

current state to nest state. 

a) Single path 

b) Multiple path 

c) Only two path 

d) May not be any path. 

e) None of the above. 



vi. L= {ε, a,aa,aaa,aaaa..........} is represented by________ 

a) a 

b) a* 

c) a+ 

d) Both b & c 

e) None of the above. 

vii. The generator of languages are: 

a) Regular expression 

b) Grammar 

c) FSM 

d) All of the above 

e) None of the above. 

viii. Context free grammar has ____ tuples. 

a) 5 

b) 4 

c) 3 

d) 6 

e) None of the above. 

ix. Moore machine has ______ states than a mealy machine. 

a) Fewer 

b) More 

c) Equal 

d) Negligible 

e) None of the above. 

x. Which among the following is the root of parse tree? 

a) Production P 

b) Terminal T 

c) Variable V 

d) Starting variable S 

e) None of the above. 

 

Group: B 

2. Answer any Five questions:       2X5=10 

i. What do you mean by asynchronous sequential circuit? 

ii. What do you mean by Grammar? 

iii. What do you mean by Empty string? 

iv. Define left linear grammar. 

v. Define incompletely specified machine. 

vi. Define Σ+. 

vii. Define regular language. 

viii. Differentiate between transducer and accepter. 

 

Group: C 

3. Answer any Four questions:       5X4=20 



i. Prove that intersection of two regular languages is regular. 

ii. Define PDA and language associated with PDA. 

iii. Draw the merger graph and merger table from the following machine & also find the 

minimal closed covering with justification : 

PS I1 I2 I3 

A E,0 B,_ C,_ 

B __ D,_ B,0 

C E,_ D,_ C,0 

D C,0 __ B,1 

E C,0 __ B,_ 

 

iv. Prove that L= {ap : P is prime} over Σ= { a} is not regular.    

v. Construct a determines tic automaton equivalent to  M=( {q0,q2,q3}, {0,1},δ,q0,{q3}  

Where δ is given by- 

State/Σ a b 

→q0 q0,q1 q0 

q1 q2 q1 

q2 q3 q3 

*q3  q2 

vi. Show that union of two context free language is context free. 

 

Group: D 

4. Answer any One questions:       10X1=10 

i. A. Draw the DFA for the following language over Σ= {a,b} 

a. Set of all string with  exactly one a and ends with  ‘ab’ 

b. Set of all string with exactly length2. 

B. Show that L= {0i 1i |i≥1} is not regular. 

ii. A. Let G= ({S,C},{a ,b} ,p ,s) where p consists of S→ aCa , C→ aCa|b. Find L(G). 

B. Explain parse tree with suitable example.      5+5 
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