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3 Yr. Degree/4 Yr. Honours 5th Semester Examination, 2025 (CCFUP)

Subject : Computer Application
Course : BCA5012 (MAJOR)

(Theory of Computation)

Time: 3 Hours Full Marks: 60

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any ten questions of the following: 2x10=20

—
}(( Define automation.
o) Define a Finite State Machine (FSM).
M Distinguish between Moore and Mealy machines.
(d) Whatis state equivalence in FSM?
)C{ State Pumping Lemma.
}ff‘ What is a Derivation tree?
)@( What is meant by equivalence of DFAs?

(h) What is inverse machine?
J( What is regular expression?
,ﬁf Define Context-Free Grammar (CFG).

}Kf Define Pushdown Automaton (PDA).
(1) Differentiate between acceptance by final state and acceptance by empty stack in PDA.

‘(pr) What is meant by state minimization?
) What is Regular Grammar?
(o) What is testing graph?

2. Answer an)jﬂr‘qygs_tions of the following: Sx%4=20

(a) Design a Mealy machine that detects the sequence ‘1011’ in a binary input stream. Draw the
state diagram and explain its working.

}bf Prove that the language L = {a"b™|n = 0} is not regular using the Pumping Lemma.

(c) Explain the ambiguity of a grammar with an example. How can ambiguity be removed? 3+2
)df Prove that the class of regular languagcs is closed‘under union and intersection.

(e) Differentiate between machine equivalence and state equivalence of finite state machine.

)P)/ Design a deterministic finite automatcn that accepts strings ending with ‘101°,
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3. Answer any two questions of the following: 10x2=20
4a) Design a DFA for the language over (0, 1) consisting of all strings that do not contain three
consecutive 0's. Then construct the corresponding regular expression. 6+4

)M/Constmcl a I;DA for the language L = {0"1™|n >=1,m >= 1Lm>n+2}

,k\/cmstmct an NFA for language L = (w € {a,b}* |w contains substring “aba”}. Ccn;:c;r‘t+ 1;
into an equivalent DFA. Find the corresponding regular expression. :

(d) Design a Mealy machine to detect two consecutive 1's in a binary input sequence._’[he outpu(;
should become 1 immediately when the second one ocCufs. Draw the state diagram an

. 545
derive the state table.
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1. Answer any six questions 6*5=30

a. Differentiate between DFA and NFA.

b. Draw NFA of the regular expression r= (a|b)*abb.

¢. Give the DFA of the following Language over ). = {a,b} L={w : na(w)mod 3=0}
d. Prove that if 11 and 12 arc regular Languages then so is L1 INTERSECTION L2

e. State the properties of Regular Expression.

f. What is CNF? Give example.

g. Define Push Down Automata(PDA).

h. Explain that the “turing machine is language acceptor” .

2. Answer any five questions 5*10=50
a. Differentiate between Mealy machine and Moore machine. Convert the following Mealy
machine to Moore machine.

States Input , Output
a b
Qo (Initial) Q.1 Q.0
Q Q.1 Q.0
Q: Q.0 Q.1
Q: (Final) Q.1 Q0.0

b. What is a derivation tree and what are its properties? Explain GNF with the help of suitable
example.

c. Design a PDA for the following (any two)
i a®b" :n>l
i. a™" :n,m>1,n>m
ii. a"™| nm>1,n>m

d. Write the regular expression and draw the DFA/NDFA for the following :
i. Strings of 1's and 0's, beginning with 'l"' and ending with '00" or 'l 1",
ii. Strings of 1's and 0's, such that 1's are followed by 0's and ending with 'l",



O,1

f.  When is a CFG said to be ambiguous, give example. Minimize the following DFA

a,b

g. Design a Turing Machine that accepts the language: L={ 0"1" 2" n>=1}
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Answer question number 1 and any four from the rest.

L. Answer any eight questions . 8X2=16

a) Define Finite Automata(FA).

b) Define state -transition diagram with a suitable example

c) Define NFA.

d) Define Regular Expressions.

¢) What is context free grammar?

f) State Arden's theorem.

g)Define DFA.

h) Draw the finite automata for the following regular expression: RE: Q=9

i) What is parse tree?

j) Define PDA.

2 What are useful and useless symbols in grammar? Define alphabet and symbol with example.

What are the different types of grammar? Construct a DFA to accept even _number‘ of 0s.
Construct NFA for the regular expression a*b*. Convert the DFA to NFA, diagram 1s given

below.
Ve Y% e W o8
OS OO

3. Define mealy machine and moore machine with example. What are the differences between m;?lz
and moore machine? Construct a Mealy Machine which is equivalent to the41\/éoi)rle6inac
given to transition table given below. [3+3+4+0 =

[2+2+2+3+3+4=16]



Presentstate | Nextstate | Ouwput
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4. Explain the various applications of regular expressions. Prove that (0 * 1#) * = (0 + 1)*. Prove
that (r *) * = r* for a regular expression r. What is the closure property of regular set? Design 2

regular expression for the language containing even number of 0’s followed by odd number of
1's. [3+3+3+3+4=16]

5. What is an ambiguous grammar? Define parse tree with an example. What are the properties of
the CFL generated by CFG? What is the language generated by the grammar G = (V, T, P, S)

where P={S->aSb, S->ab}. Construct the PDA accepting the language L={(a"b*")|n>=1}.
[2+2+2+4+6 = 16]

6. Write short note. I) Pumping Lemma II) Pushdown Automata (PDA) III) Derivation Tree IV)
Context-Sensative Grammar . [4+4+4+4 = 16]

7. Write two notes  a) Chomsky Normal Form (CNF) b) Epsilon NFA c¢) Turing Machine

[8+8 = 16]
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Candidates are required to give their answers
in their own words as far as practicable,
Answer Question No. | and any four from the rest queslions.
1. Answer any eight questions from the following: 2%x8=16

(a) Whatis an automation?

(b) Define DFA.

/{c—\ What 1s the difference between a deterministic automaton
automaton?

and non-deterministic automton

(d) How is a pushdown automaton different from a finite

4€) What is CNF (Chomosky Normal Form)?
(f) How can regular expressions be used to describe automata?

}gj/ ‘What is unit production?

(h) Write an example of a context-frce grammar.

(k?{Explain the concept of epsilon transitions in automata.

/d)/ What is null production?
4K Define Regular Expression.
(1) What do you mean by Regular Grammar?

rd

2. Describe the process of converting a Nondeterministic Finite Automaton (NFA) (o a Deterministic
Finite Automation (DFA) with an example. Describe Moore Machine with example, K+8

Teites o P i 2 e . < byt
3. Write a regular expression for a language that accepts all strings over the alphabet {a, b} w here
every "a’ is immediately followed by ‘b'. Convert the regular expression (alb) = abb into an

equivalent DFA. What is the regular expression for a language that accepts all stiings ot odd length
over the alphabet (0, 1)? 4+3;4

7 State the Pumping Lemma for regular languages and explain its sipmbicanee: Prove that the
Janguage L = {a*n b"n |n = 0}is not a regular language using the Q’umpi‘t;g Lemma. Design a
Alphabet {a, b). 48+
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/- What is a derivation tice in Qontekt Free Grammar (CFG)? Describe ambiguous grammar with an
example. Convert the following CFG into CNF; | 444-+444
S—> ABla. PR
A~ > aAlé
B->b
, Prove that two Regular Languages are closed under intersection.

6. Construct a parse tree for the arithmetic expression 2 + 3 * 4 — 5 using operator precedence and

associativity rules. Convert the following CFG to Greibach Normal Form (GNF): 4+12
S— > aA|Bb

A— > Ac|e
B— > bB|e

7. Write short note on Push Down Automata (PDA). Are all regular languages also context-free? Detine
Turning Machine. Design a turning machine that accept the language L = {a"b"c":n = 0} over
Z = {a: bn C} 2444248
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Candidares are required 1o give their answers in their
own words as far as praclicable.

Answer Question No. | and anv tour from the rest questions. »
A ‘ N ,

L. Answer uny eight questions: ’ ' 2x¥=16
18 Detine a parse tree ' ‘
(b1 Discuss the conditions under which two FSMs are considered equivalent.
(@ Desenbe the concept of a state table in the context of sequential cireuits.
W} Detine finite automata, .
te) Explain the concept of transiions in automata.

(A What is the sigmficance of final states in automata?
(1 What is the role of a stack in pushdown automata’
iy What 1s the concept of an empiy stnng i automata L
(i) Explain the concept of a transiton function 1o autonta,
(M Define the acceptance critena for a finite automata.
o Detine production rules in CEG.
) What s the signihicancee of denvations in CFG?
Differentiate hetween Moore and Mealy Machine. State Arden's theorem. Find regular expression

for the following DFA using Arden’s theore 643¢7
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}' Show that the language L= {a"b‘“ In = 0V is nov regular using Pumping Lemma Wote they

resular expression and draw the DEA /NDFA for the following: )
)‘.\l‘ \mngs nl‘l s.md(l < beginning with 17 and ending w ith 00" or 11,
‘bfl \muu\ ul I's ¢ and U's, such that Us JIC followed by 0's and ending with* o 0¥ ij
,5? Fy Dcﬁno; PDA and lunguage acu«:plcd h) PDA |
© (P Draw PDAof the tollowing languages. .
L ={a"h":n =0} | '
ph L, = {a"h i 2 0}. 64{545)

6. Discuss the importance of understanding formal Linguaves and grammars 1n various computational
tasks apd appheations Deline a panse tree and explain ity role m representing the synthetic
crructgre of senlences gcm,mtr.,d h_\ a context-tree gramunar. ﬁu 4261

7. (a) Construct DFA equivalent to the Regular Expression R = ab + (aa + bb)(a + b)*. Define

ambiguous grammar with an example and discuss its problem in parsing. S48

J
/5) Discuss the conditions under which two FSMs are considered equivalent. Convert the
following Mealy machmc to Moore machine.
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