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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, bas sub questions.

PART-A
(25Marks)
1.a) Define Non-deterministic Finite Automata. [2]
b)  What is the mathematical model of finite automata? [3]
c)  What are the Applications of the Pumping Lemma? [2]
d)  What are the Decision Properties of Regular Languages? [3]
e)  Define context free grammar. [2]
f)  Define Push down Automaton. [3]
g) Define Chomsky Normal Form. [2]
h)  What is Restricted Turing Machines? [3]
i)  Define NP-complete problem. [2]
j)  Give examples for undecidable problems. [3]
PART-B

2. Design a DFA which accepts set of all strings which are divisible by5for binary
alphabet. [10]
OR
3. [llustrate an example to explain the process used to convert non- deterministic automata
to deterministic automata? [10]



4. Convert regular expression (01°+1) to finite automata. [10]
OR
5.a) Prove that regular set L={1"/p is a prime} is not regular.
b)  Explain about Pumping Lemma. [5+5]
6. Construct a PDA that accepts the language L={WCWF |We(a+b)* } [10]
OR
7.a) Explain about Ambiguity in Grammars and Languages with example.
b) Discuss in detail about left most and right most derivation tree with example. [10

8. Design a Turing machine over ={a, b} to accept the language L={WW-|We(a, b)+}.[10]

9.a)

b)

10.a)
b)

11.3)

OR
Construct PDA from the following
CFG
S— aAA
A—aS|bS|a
Explain Closure Properties of Context-Free Languages. [10]

Explain Decision Properties of Context-Free Languages.

Explain the concepts of Undecidable Problems about Turing Machines. [4+6]
OR

Discuss in detail about P and NP problems.

Explain about Post’s Correspondence Problem with an example. [4+6]
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART-A
(25Marks)
l.a) Define DFA. [2]
b)  Design FA which accepts s set of all strings endingwithQ0. [3]
c)  Define Left linear Grammar. [2]
d) Give the regular expression for the language all string over alphabet {0,1}
Containing at least two 0’s. [3]
e)  What is ambiguity in CFG? [2]
f)  Write the context free grammar for the language L={a"b*"/n>1} [3]
g) Give Instantaneous description ID of Turing Machine. [2]
h)  DefineTypeOGrammar. [3]
i)  Listany2 NP Hard Problems. [2]
j)  Define Turing reducibility. [3]
PART-B
50Marks
2 a) Convert the following NFA with € -moves to DFA shown in figure.
O
A—<@Y
b)  Minimize the following DFA shown in figure. [5+5]

=
(A = ' (5%
- _\ B,

.



1. Check whether the following two Finite Automaton’s are equivalent or not?
Finite Automaton (FA)1(figure3):

R @ES

\
Figure:3
FiniteAutomaton(FA)2(figure4):

O
QP )\ _2°
e Ol O
\
Figure:4
b) Convert the following NFA with €moves toDF Ainfigure5. [5+5]

Figure:5
4,
ConstructanNFAforthefollowingRegularexpression:a)01[((10
)*+111)*+0]*1
b) ((01+10)*00)* [5+5]

OR
5.a) Find the regular grammar for the following Finite Automate shown in figure6.

-y Q)

Figure:6
b)  Construct FA for the following regular expressions (0+1)*(1+00)(0+1)*. [5+5]

6.a) Convert the following grammar to Chomsky Normal Form
S>ABA
A—aA | €
B->bB|E€
And simplify the grammar

b)  Write and explain closure properties of Context Free Languages. [5+5]
OR
7.a) State the Pumping Lemma for Context Free Languages.



Design Push down Automata for the language L= {a"b*"|n>1}. [5+5]
Design Turing Machine for the Language L={a"b"c"/n>1}

List the Closure properties of recursive Languages. [6+4]
OR

Design Turing Machine to compute the function n!

Design TM for performing proper subtraction of two numbers. [5+5]

Briefly write about Universal Turning Machine (UTM).
What do you mean by NP Complete? List any 6 NP Complete Problems. [4+6]

OR
Discuss about turing Reducibility.
Write about:
i) Post Correspondence Problem
if) Halting problem of TM. [3+7]
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Note:

b)

3.a), |
" Design FA to accept string with ‘a’ and ‘b’ such that the number of a's are

4.a)
b)

This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.

bach qucstlon carrles 10 marks and may have a, b ¢ as sub questlons

PART A Lo o
(25 Marks)
Define Transition Table. [2]
Explain the difference between DFA and NFA. [3]
Construct CFG to generate strings with any number of 1's. [2]
Explain Leftmost Derivation with an example. (3]
... Coistruct L={a""c" | myn >I} e (2]

- Define A an example R R k]
Explain a B 2]
Write a short note on Recursive languages. [3]

List the properties of type-3 grammar. [2]
Define Context-sensitive grammar. [3]
PART-B
Marks)
number of 0’s followed by any number of 1°s followed by any number of 2’s.
Check whether the following two FSM’s are equivalent. [5+5]
M1 0 1
M2 0 1
—H A B8 D
—P R R
A c
Q R
c D B
R P Q
c A

Deﬁne Moore and Mealy machmes W|th examples

divisible by 3. [5+5]

Construct the left linear grammar for the language (0+1)*00(0+1)*.
Apply pumping lemma for the language L={a"/n is prime} and prove that it is not

regular ‘ [5+5]

" OR



Design a FA for the following Languages
a) (0* ] *)*

- DAOF*TIT*

Ty (0*11%+101). L pe3]

6.a)

b)

7.2)

b) i

8.a)
b)

9.a)

by

1 O.a:)
b)

11.2)

b)

CSs0S1A Lo
2 A=1AO0[Sle. .. -

Find the GNF equivalent to the following

S— AA|a

A—SS|b

Convert the following grammar to a PDA that accepts the language by empty
stack .

e [5+5]:
OR

Eliminate Useless symbols from the following grammar

S—aA|a|Bb|cC

A — aB

B—a|Aa

oG cCD
Construct CFG for the PDA M ({qO,QI} {0, 1} {R Zo} d, qo, Zo, CD) and § is

given by
5(q0= I:ZO)=(q09RZO)
3(‘10» 1 5R)=(quRR)
S(quOsR):(ql ,R)
H‘O s ZO)=(qQ)
Zo)=(

Design a Turing Machine to accept L={WW" | W is in (a+b)*}.

Design a TM to recognize the language L= {1"2"3" | n>1}. [5+5]
OR
Design TM which will recog contammg equa] number of Os .and 1's.
_fiDesrgn ™ that accepts the | *. : o [S45)7  e
Explam Chomsky hlerarchy of Languages.
Werite short note on NP- hard and NP-complete problem. [5+5]

OR
Discuss about universal turing Machine.
Define post’s correspondence problem and show that it is undecidable.  [5+5]
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Note: e This question paper contains two parts, A and B
o Part A is compulsory which carrics 20 marks (10 sub questions are two from cach
unit carry 2 Marks). Answer all questions in Part A

e Part B Consists of 5 Units. Answer onc question from cach unit. Each question
carries 10 Marks and may have a, b sub questions

Part-A (20 Marks)
Answer all questions
Q.No Question M| CO | BL
1) M a. | If a DFA reaches a dead state while processing a string, what does that [ 2 [ CO1 | L1
indicate?

b. | Write transition diagram for DFA to accept exactly one a defined overan | 2 | CO1 | L1
alphabet I={a b}

¢. | Can every regular expression be converted into an equivalent finite | 2 [ CO2 | L2
automaton? Justfy

d. | A student writes two different DFAs for the same language. Canbothbe [ 2 | CO2 | L1
minimized to the same automaton? Explain.
Define 2z Context-Free Grammar (CFG). 2 |CO3| LI

{ | If a grammar generates multiple parse trees for a single string, what can | 2 | CO3 | L1
you infer about the grammar?

o

g. | Can 2 CFG generate a language without using E-productions? Justify | 2 | CO4 | L2
briefly.
h. | How would vou differentiate between a linear bounded automatonanda | 2 | CO4 | L1
___ Turing machine?
i. | How does the concept of recursive enumerability differ from| 2 | COS | L1
decidability?
| i j- | Mention a real-world implication of undecidable problems. 2 |COS| LI
Part-B (50 Marks)
Answer all the Units
All Questions carry equal Marks
QNo |  Question [M] co [ BL
UNIT-I
Discuss the structural representations of finite automata. | 5 | COl L2
Explain the components provide examples.
Construct a DFA equivalent to the NFA given below. 5| COl L3
o 0,1
N o 0
TR0 7y S NN o
\ >/ T e §
OR
3) | a. { Write and explain the steps for minimizing DFA with an | 5 | COl L2
example.
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Convert the following Mealy machine nto its equivalent Moore | 5
machine’

Present 1/P=0 1/P=1 i
State [ NextState | OP ‘

| Next State | op
w 0 | B | 0

o S -

!
>
1Y

—t
<
<

(@]
ol =|>!

1
I
I

R -

Cor ! L3

|
W ﬂ.
i
1
{
{

UNIT-1I

4)

What is regular expression? Write the regular expression for the | 5
following languages over {0, 1}* |

1) The set of all strings such that number of (/s is odd |
i1) The set of all strings that contain exactly three I's

11i) The set of all strings that do not contain 1101

coz| 12z |

Explain pumping lemma for regular languages with the | S
applications of pumping lemma i

co2 ! L3 |

OR

5)

Explain the step-by-step method to generate equivalent FA for the 3
regular expressions of different forms

co2 L3

Explain about closure properties of regular languages

W

co2 | L2

UNIT-I1I

6) | a.

4l

Construct Leftmost, Derivation, Rightmost Derivation. Denvation |
following grammar: ,.
G =(V,T,P.S)withN = |E},S= E.T = lid+.*(,)}

E—E+E

E—-E*E

E—(E)

E—id

Obtain id+id*id in right most derivation, left most denvation.

CO3 L3

Explain the applications of context fre grammars | 3

OR

7 | a

Construct a PDA which accepts language of word over alphabet | 3
{a, b, c} contain {a' b’ ¢* /i j.k eN.i+k=j}. |

Construct the CFG for the given grammar: i
A—SAb. i

UNIT-1V

8) | a.

Write the minimized CFG for the following grammar: S
S—ABCalbD m
A—BCpb
B—blE
C—D|¢
D—d

Convert the following grammar into Gretbach Normal Form
S—AY|XX

X—-x|SX

Y-y

A—x.

o

i
f
i
4
|
|

OR

9) | a.

e e ve————

Explain about the closure Ecvﬁm%;. of CFLs.

COo4

Construct a Turing Machine for language L={wwiW

|
1
e{0,1}}. |

L CO4

UNIT-V

[ 10) | a. | Explain about halting problem with an example. I3

_TsTcos] 13 |
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b. | Explain about the universal Turing machine.

| | A B
| | 00 0
| 2 001 N
| 3 1000 011

and check the following is PCP or not.

COS L2

\ OR
L 11) [ a. [ Explain individually classes P and NP, CO5 | L3
| b. | Write a shot notes on Post's Correspondence Problem (PCP) COS L2
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