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USN “ 15CS54
Fifth Semester B.E. Degree Examinatinn@éclﬂ18/Jan.2019
Automata Theory and Computability
Time: 3 hrs. : \ Max. Marks: 80

4

Note: Answer any FIVE full questions, ch n&sing ONE full question from each module.

Mndule 1
% P

Define the following with E:xamplg
1) String i) Language . ‘ﬁt} Alphabet 1v) DFSM (08 Marks)
Design a DFSM to accept each mhe following languages, : 7

) L={W e {0, 1} Whasﬂﬁl as a substring}

&

i) L={W e {a, b} : ‘Mhas even number of a’s arudleven number of b’s}. (08 Marks)
[ W Ve “
W OR %
Define NDFSM Cnnvert the following NDFSM’tu its equivalent DFSM. (08 Marks)
MIHIMEE‘%}JE fﬂllﬂwmg DFSM. %; (08 Marks)

“r
-"5-’3

ﬁa}_ %@% EW —LlBRARYJ'

%i;?g Mudule-z A L. %
Define: Régular expression and write Regular expressmn for the following language.

) L=¢a"" b’ |n>0, m>0% ) (08 Marks)
i) = {a" bm|m?-*l,11»}l am > 3 e
b (}btam the Regular exp;ﬂsﬁlnn for the follﬂ‘w;ng FSM. (08 Marks)

Define a Regular grammar:Design regular grammars for the following languages.

i) Strings of a’s and b%s with at least one a.

i1) Strings of a’s and’b’s having strings without ending with ab.

iii) Strings of 0’s'and 1°s with three consecutive 0’s. (08 Marks)

b. State and prove pumping theorem for regular languages. (08 Marks)

1 of 2
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Module-3 |
5§ a. Define context free grammar. Design a context free.*%gr‘ammar for the languages. (08 Marks)
) L={0"1"2"|m=0, n=>0} i) L {abjllqé_] i>0,j>0)
iii) L={a"b™ |n>3}. =
b. Consider the grammar G with production.  _\ ??*%@f*‘
S — AbB
A—ah|e EWIT-LIBMRﬂ (08 Marky)
B—aB|bB| e g
Obtain leftmost derivation , rlghtqnﬁr derwat ion and parse tree for the string aaabab.

’%ﬁ. OR A -_;“*
6 a. Define a PDA. Obtain a PDA twaccept S
L=4{a"b"| W € {a, b} % Draw the transition dlagram (08 Marks)
b. Convert the fnllc}wmg’%ﬁﬁnar into equivalent PDM
S — aABC
A— aBla * gl ¥ (08 Marks)
C—a P

'\-\.-:- -a?
i

.'_?{_.%31:
e\ D

3

Module-4

7 & Statwd pmve pumpmg lemma, Wﬂ: 1anguaga§§$hﬂw that (10 Marks)
{a"b" ¢" | n> 0} is not context free. ~nY

b. Explain Turmg machine modek (06 Marks)

Ll b e
Mo b e
:1.- N\ :'3?5.;-\. i e A

. ol OR % &
8 a. Designa Turing machinéfo accept the language L = {0" 1"2" |nz I} (08 Marks)
b. Designa Turmg machine to accept strmgf """" S and b’s endm& withaborba. (08 Marks)

ﬂﬁ‘, : -
“Mﬁ .=

........

1
L) 3

%mpr iﬂfgﬂﬂlﬂ-s ﬁa‘?'—
9 a. Explainthe following : ‘-‘%v L1
i) Nondeterministic Turing fiachine i) Mul@%lape Turing machine. (06 Marks)
b. Define the following : N v Q>
i) Recursively enumerah}e&@ﬂguage i) Decgda'*ole language. (06 Marks)
c. What is Post cnrrespond&gmt problem? (04 Marks)
&y A N OR
10 a. What is Halting gmi;-lem of Turing machine? (06 Marks)
b. Define the mllﬂmng 1) Quantggrmmputer i1) Class NP. (06 Marks)
c. Explain C};;uggh Turing Thesis. £ (04 Marks)
1,.: 3 k ok ok kK
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Fifth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Automata Theory and Computability

Time: 3 hrs. Max. Marks: 80

U Note: Answer any FIVE full questions, choosing ONE full question from each module.

E 1 a Briefly describe the applications of Theory of computation. (04 Marks)

= b.  Define DFSM. Build DFSM for the following languages.

E ) L={we {a, b} everyain w is immediately followed by b}
l;f«f 1)) L={we {a, b} :w does not contain substring aab} . (08 Marks)
x 2 ¢. Describe Machine based hierarchy of language classes. (04 Marks)
5 ok |[EWIT-LIBRARY
;:E= - 2 a For the following NDFSM, use ndfsmtodfsm to construct an equivalent DFSM. Begin by
2o showing the value of eps (q) for each state q: (08 Marks)
4.
S

(08 Marks)

Module-2
3 a. Define Regular Expression. Write regular expression for the following :

I identification, appeal to evaluator and /or equat

your answers, compulsorily draw dia

2a ) L={we {a,b} :w does not end in ba
FE : * L] s ® a 5
=3 ) L={wef{0-9}" :w corresponds to the decimal encoding, without leading 0’s , of an
o 2
c 2 odd natural number}. (06 Marks)
poiks b. Consider the FSM M. Use the fsmtoregexheuristic algorithm to construct a regular
—_— ) 2 =
: expression that describes L(M). (05 Marks)
= o
: i
£ =
;:7 o O

o
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Consider the FSM M. Use fsmtoregex algorithm to construct a regular expression that
describes L(M). (05 Marks)

ZNNT——0

OR
Show that regular languages are closed under complement and set difference. (06 Marks)
State and prove pumping lemma theorem for regular languages. And show that the language
L =1{a"b":n 20} is not regular, (10 Marks)

Module-3

Define CFG. Design CFG for the languages.
) L= {a't)|2i=3j% i) L={0"1%n>1}. (08 Marks)
Define Chomskey Normal form. Convert the following CFG to CNF.
S —aACa
A—a|B
B—Clc . )
C — cC}E. EWIT-LIBRARY (08 Marks)

OR
Define Ambiguity. Consider the grammar E — + EE | * EE | - EE | x | y. Find the leftmost,
rightmost derivations and parse trees for the stringt +# - xyxy”. (07 Marks)

Define PDA. Design a PDA to accept the following language.
L={ww":we {a, b}* . Draw the transition diagram for the constructed PDA. (09 Marks)

Module-4
Design a TM to accept the language L = {a" b" | n > I'}. Obtain the transition table and
transition diagram. Also show the instantaneous description for the string “aabb™. (11 Marks)

Explain the working principle of TM with diagram. (05 Marks)
OR
State and prove pumping theorem for CFL’s shown that the language L = {a" b"¢" : n > 0} is
not context free. (10 Marks)
Explain the hierarchy within the class of CFL’s (hierarchy of languages). (03 Marks)
Show that CFL’s are closed under reverse. (03 Marks)
Module-5
Explain Multitape TM, with diagram. (05 Marks)
Prove that every language accepted by a multitape TM is acceptable by some standard TM.
(06 Marks)
Explain the model of Linear Bounded Automata. (05 Marks)
OR

Write short notes on -

d.

b.
C.
d.

Undecidable languages.

Halting problem of TM.
Post correspondence problem.
Church — Turing Thesis. (16 Marks)

* % %k %k %
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Fifth Semester B.E. Degree Examination, June/July 2018
Automata Theory and Computability

Time: 3 hrs. Max. Marks: 80

k2

fa

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1
With a neat diagram, explain a hierarchy of language classes in automata theory. (04 Marks)

Define deterministic FSM. Draw a DFSM to accept decimal strings which are divisible by 3.
(06 Marks)

Convert the ivJiowing NDFSM to its equivalent DFSM. (Refer Fig.Q.1(c)).

o B 01 0 ’

Also write transition table for DFSM. (06 Marks)

EWIT-LIBRARY
OR

Minimize the following finite automata, (Refer Fig.Q.2(a)). (06 Marks)

Construct a mealy machine for the following:

1) Design a mealy machine for a binary input sequence. Such that. if it has a substring
101. the machine outputs A. If input has substring 110, the machine outputs B.
Otherwise it outputs C.

ii) Design a mealy machine thai takes binary number as input and produces 2°'s
complement of that number as output. Assume the string is read from LSB to MSB
and end carry is discarded. (06 Marks)

Convert the following mealy machine to Moore machine. (Refer Fig.Q.2(c)). (04 Marks)
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Module-2
Define regular expression. Obtain a regular expression for the following languages:

1) Lz{a“b‘“lm +n is even}.

)y L= {a“b'“im >1,n=1 nm >3}

i) L={w] \w‘ mod3 =0 where we (2,b)} . (08 Marks)

Design an NDFSM that accept the language L(aa (a+b)). (04 Marks)

Convert the regular expression (0 + 1)" 1(0+1)to NDFSM. Ty e 2 (04 Marks)
or | EW ﬁT"L%BRﬁ\RY |

(=

If the regular grammars define exactly the regular language, then prove that the class of
languages that can be defined with regular grammars is exactly the regular languages.

(04 Marks)
Prove that the regular languages are closed under complement, intersection, difference,
reverse and letter substitution. (08 Marks)
State and prove pumping theorem for regular language. (04 Marks)
Module-3

~ ‘Define a context-free grammar. Obtain the grammar to gencraic the lainguage
L:{w‘nﬂ{w]::nh{w)}\. (04 Marks)
For the regular expression (011+1)"(01) obtain the context free¢ grammar. (04 Marks)
What is ambiguity? Show that the following grammar is ambiguous.
S — aB|bA
A —aS|bAA|a
B — bS|aBB|b. (08 Marks)

OR

Define PDA (Push Down automata). Obtain a PDA to accept the language
L(M) = {w('wﬂi wt(a + b))}, where WR is reverse of W by a final state. (08 Marks)
For the grammar:
S —aABB|aAA
A —aBB|a
B — bBB|A
C—>a
Obtain the corresponding PDA. (04 Marks)

Obtain a CFG for the PDA shown below:

flqo. a. Z) = (qo. AZ)

f{qo. a. A) = (qo, A}

f{qo. b, A)=1q,, €)

f{qi. €. Z) = {42, £). (04 Marks)

20f3
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Module-4
Consider the grammar
S —>0A|IB
A - 0AA|IS]I ’@
B — IBB|0S|0

Obtain the grammar in CNF.
Show that L = {a"b"c"|in = 0} is not context free.

OR
With a neat diagram, explain the working of a basic Turing machine.

Obtain a Turing machine to accept the language L ={0"1"|n= 1}.

Brieflv explain the techniques for TM construction.

Module-5

Obtain a Turing machine to recognize the language L ={0"1"2"|n>1j.

15CS/1S54

(08 Marks)
(08 Marks)

(04 Marks)
(08 Marks)

(04 Marks)

(08 Marks)

Prove that HALT,,, = {(M.W)! the Turing machine M halts on input W} is undecidable.

With example. explain the quantum computation.

OR
Write a short note on:
Multiple Turing machine
Non deterministic Turing machine
The model of linear bounded automaton
The post correspondence problem.

* % &% % %
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(04 Marks)
(04 Marks)

(16 Marks)
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Fifth Semester B.E. Degree Examination, June/July 2019
Automata Theory and Computability

3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1

Define the following : i) string ii) alphabet 1i1) language. (06 Marks)
Design a deterministic finite state machine for the following language over Y = {a, b}.

1) L={W\|Wlmﬂd3}lW||mncl2}
i) L={w|W ends either with ab or ba}. (10 Marks)

OR
Write a note on finite state transducers. (07 Marks)
Define DESM? Minimize the following FSM. [Refer Fig.Q2(b)]

‘EWlT-LIBRARY b
Fig.Q2(b) (09 Marks)
Module-2
Write the equivalent Regular Express ion for the given Finite state machine.
[Refer Fig.Q3(a)] (08 Marks)

Fig Q3(a)
Write the Regular Expression for the following language.
i) {w e {a, b}* with atmost one aj
ii) {w & {a, b}* does not end with ba;j
iii) {w = {0, 1}* has substring 001}

iv) {w = {0, 1}*|W]| is evenj. (08 Marks)
OR

State and prove the pumping theorem for regular language. (08 Marks)
! ) .

Show that the language L = 'la"b" nz20 } 1s not regular. (08 Marks)

L

| of 2
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Module-3
Define grammar. Write the CFG for the following language.

1) L= { W € {a, b} | n,(w)= nb(w)}
i) L= {aibj li=j+] } (08 Marks)
What is inherent ambiguity? Show that the language given is inherently amtriguous?

L= {a“b"cm In.m=0 }u {a"bmc“ n.m=0 }

| (08 Marks)
EWIT-LIBRARY
OR o sy, S '
Define PDA? Design PDA for the language L = {3”&}'"3“ innm=0 } (06 Marks)
Convert the following language from CFG to PDA L = {wwR |lwe{0, 1} } (06 Marks)
Convert the following CFGto CNFE - E+E |E *E 1 (E) | id. (04 Marks)
Module-4
Prove that the language L = {a”b“c“ nz0 } is not context free. (08 Marks)
Prove that CFL are not closed under intersection, complement or difference? (08 Marks)
OR
Design a Turing machine to accept L'= {a"b“c“ n=0 } (08 Marks)
Define a turning machine. Explain the working of a turning machine. (05 Marks)
Write a note on multitape machine. (03 Marks)
Module-5
Write a short notes on :
Growth rate of function (05 Marks)
Church-turning thesis (06 Marks)
Linear bounded automata. (05 Marks)
OR
Write a short notes on :
Post correspondence problem (05 Marks)
Halting problem in turning machine (05 Marks)
Various types of turning machine. (06 Marks)
% %k % % %



USN f | | ] & 15CS54
Fifth Semester B.E. Degree Examination, Feb./Mar. 2022
Automata Theory and Computability
T'ime: 3 hrs. Max. Marks: 80

Note: Answer any FIVE Jull questions, choosing ONE full question Sfrom each module.

Module-1
I a. Define the tollowing with ¢xample: (i) Alphabet (ii) String". (iii) Language (06 Marks)
b. Draw a DFA to accept string of'a’s and b’s ending with ab or ba. (04 Marks)

¢. Draw a DFA to accept strings of a’s and b’s such that-
(1)  Language has even humber of a’s and odd number of b’s.

¢g, 4248 = 50, will be treated as malpractice.

y (i1) Language has not more than three a’s. (06 Marks)
?&”

= OR

s 2 a. Define different types of finite state machines, (04 Marks)
£ b. Minimize the fﬂIIDWiEg Finite state machine.

2 8 |01

= - —A B |E

- B (C|F

g 2 *C | D|H

£ 3 D |[E|H

% 3 E ¥l

T: E- *F |G| B

= G | H/"\B

S o H [IC

§§ 5 | Al E (06 Marks)
>z €. Convert the following & - NFA to its cquivalent DFA

- §-

"

ER:

S &

[EWIT:LIBRARY | " FisQ2© (96 Marks

- Any revealing of identification. ap

Important Note : 1. On completing your answers, com

Module-2
3 a. Define Regular expression and write R.E for the followin g language:
i)L={aE“b:m|n20,mEU} (ii)L={a“hmlmal,n21,nm23} (04 Marks)
S b.  Explain different types of grammars, (06 Marks)
C. Obtamn a FSM from the following grammar:
S —»aT
T —>bT
T —aW
Woeg
W — aT
and obtain the equivalent regular expression. (06 Marks)

] of 2
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15CS54
OR

Define a Regular grammar. Design regular grammars for the following languages:

(1) Strings ofa’s and b’s ending with ab.

(11) Strings of a’s and b’s having a substring aab. (06 Marks)
State and prove pumping lemma for regulars languages. (06 Marks)
Show that [ = {WWHR | We (0+1)"} is not regular using pumping lemma. (04 Marks)

Define context free grammar. Write a context free grammar for the language
Lyt b™|n>0and m > n} - (06 Marks)
Define ambiguity of a grammar. Check whether the following grammar is ambiguous or not.

X — aXla (04 Marks)
Simplify the following grammar:
S — aAla[BblcC
A — aB
B— alAa
C—-ceCD
D — ddd | EWIT-LIBRARY (06 Marks)
OR
Define PDA. Obtain a PDA to acceptL = {WWRwe ta, b}’}. Write the transition diagram.
(08 Marks)
Convert the following grammar into €quivalent PDA
E->E+T
E-ST
T>T=x*F
T->F
F — (E)
F—id (08 Marks)
Module-4
State pumping lemma for context free languages. Show that [ = {a®%" | n 2 0} is not
context free. | (08 Marks)
What isia Turing machine? Explain different ways of representing Turin g machines,
(08 Marks)
OR
What is an ID of a Turing Machine? Define the language accepted by a Turing Machine.
(04 Marks)
Design a TM to accept the language L = {a"b" | n > 1} (06 Marks)
Explain Turing Machine Model. (06 Marks)
Module-5
What are the various techniques for TM construction? (06 Marks)
Derive the following: (i) Reecursively enumerable language  (ii) Decidable language.
. (04 Marks)
What is post correspondence problem? (06 Marks)
N OR
What is halting problem? Explain. (04 Marks)
Define the following: (1) Quantum computer (ii) Class NP (04 Marks)
Explain Church Turing Hypothesis. (08 Marks)
| * % ok k %
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answers, compulsonly draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal

Important Note : 1. On completing your
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USN | 15CS54
Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Automata Theory and Computability

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 Define the following terms with example:
(1) Length ofa string (i) Reversal (iii) Proper substring
(iv) Language _Av) Power of an alphabet.. (05 Marks)
Design a FSM to acceptset of all strings that eitherbegins or ends or both with substring ab.
(05 Marks)
Convert the given NDFSM to DFSM. (Refer Fig.Ql(c))
&)~ ~3)
Clauk . @ H—@
}@ |
Fig.Ql(c) { ; (06 Marks)
OR
2 Cunstruct a mlmmmed DFSM for the f‘nllnwmg (08 Marks)
ABOKDETFGH I 3 |
EWIT-LIBRARY
0 B &P E IRG B 1L
1 EA''H H,. I BA' E E
Define NDFSM and construet NDFSM for the following languages:
(i) To recognize the following set of strings‘abc, abd and aacd
(if). L= {w|we abab" or<aba"” where n >0}
(iii) L = {w|w = aba or |w| is even} (08 Marks)
Module-2
3 Define Regular expressinn Obtain a regular expression for the following languages:
(1) L={wy |w| IS eve d}
(ii) L= {w:in w the 5" character from right is a and either character is b}
(iii) L = {w:w contains both aa and aba as sub string} (06 Marks)
Construct FSM for the fellowing RE:
(i)ab (1) b+ (ab) (111) (b + (ab))* (iv) (babb* +a)* (v)(b+€)(ab)*(a+ €)
(10 Marks)
OR
4 Show that for every RE there is an equivalent FSM. (05 Marks)
Prove that the regular languages are closed under intersection and difference. (06 Marks)

1 of 2
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Obtain RE from the following FSM. (Refer Fig.Q4(c))

(05 Marks)
Module-3
Define context free grammar and write CFG for the following languages:
(i) L={a'bc*:i+j=k, i2>0520)
(ii)) L={a"b™c*:n+2m=k} "' (06 Marks)
Consider the grammar G, with productions:
S —AbB o -
A —>aAle EWIT-LIBRARY
B — aBJbB|e =3 |
Give the left most derivation, rightmost derivation and parse tree for the string aaabab.
(06 Marks)
What is agbigous grammar? Prove that the following grammar is ambiqous on the string aab.
G: S —aS|aSbS|e (04 Marks)
__ . OR
Build a PDA to accept delimiters or balanced paranthesis having paranthesis {, (, ), }.
- (08 Marks)
Explain the following terms: (1) Pushdown Automata (PDA) (11) Languages ofa PDA
A (04 Marks)
Obtain a CFG for PDA M with the transitions:.
5(51[], a,Zz)= (qﬂs AZ)
5((-]1], b, A)= {qﬂf! AA)
6(qo, a, A) = (qi, €) (04 Marks)
a Module-4 |
State and prove pumping Lemma for context free languages. (06 Marks)

Provethat L = {w € {a, b, c}* where n,(w) = ny(W) =nw)} is not context free. (04 Marks)
Prove that the Context Free Languages are closedunder, union and concatenation. (06 Marks)

A 4 OR.
With a neat diagram, ejxplain the working of'a basic TM. (06 Marks)
Design a TM to aceept the following language L= {0" 1" 2" | n 21} (10 Marks)
* Module-5
Write short notes on:
Multi Tape TM
Non Deterministic TM
Post Correspondence Problem (16 Marks)
NN OR
Prove that every Language accepted by a multitape TM is accepted by standard TM with
single tape. ' (06 Marks)
Write note ‘on: (1) Linear Bounded Automata (11) Recursive Language (10 Marks)
* % %k %k ¥
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

CEBCSISCHENE

| 15CS54

Fifth Semester B.E. Degree Examination, July/August 2022
Automata Theory and Computability

Time: 3 hrs. Max. Marks: 80

1

Note: Answer any FIVE full questions, choesing ONE full question from each module.

" Module-1
a. List the applications of Finite Automata. Design DFSM for following languages.
i) L={W ||n,| mod;=0 &ImlmndS 0}.

1) L = {strings of a’s and b’s which start with ab and ends with a}. (10 Marks)
b. Define Finite State Tramsducers. Obtain and equivalent Moore machine for the Mealy
machine given below. (06 Marks)
Fig. Q1by, T2l
EWIT-LIBRARY h
a. Deﬁﬂaﬁ'nwcr of an Alphabet. Cnnmder the DFSM. given below with accepting states
(D, F, G) and compute. | (08 Marks)
= T0T] _ _.
A|B|C
B|(D|E &
E|F (G|
«F | D] E
*G.‘ F | G
1) f)lstmgumh*lble & Equivalent States 11) “Minimization of Finite State Machine.
b. Define'eps ( ). Obtain an equivalent DI'SM for Finite Automata given below. (08 Marks)

Fig. Q2(b)

. Module-2
a. Deﬁne Regular Expression. Construct the Regular expression for the languages given below
) L={a"b"|nm21 1311123} ii) L={a"b™| m+niseven}
111) L = {Strings of 0’s &’1 s which does not contain two consecutive 0’s and ends with 0}
(08 Marks)

b. State and pmve the pumpmg Lemma for Regular Languages. Prove that, the language
={a"b"c"|n, 1;_!12 0} is not regular. (08 Marks)

OR

1 of 2
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Obtain Regular expression for Finite State Machine given below and give the language
defined by Regular expression. (08 Marks)

O 0

Fig. Q4(a)

List the closure properties uf Regular languages cunstruct the Regula@‘(}rammar for

following : i) L= {(01)" 101 (0 + I)} " i) L= {a""' b* &R, m>0)

i) L={01+1) (0+10)"}. %/ (08 Marks)
Module-3

Deline CFG. Construct CFG for the languages given below

1) L={W]|n,(W)=n, (W)} i) L={™""'b"c®c™|n, m20}. (08 Marks)

Define CNF. Design PDA for the language L = {0" b™ 1°" | n, m > 0}. Write the

Instantaneous Description for the string Obbl 1. (08 Marks)

Consider the Grammar o -—
E->E+E|EZE|E+E|EE|(E)]|]. {?‘VWT-LEBRARY_J
[—>0|1)al/b|la|IbjI0O|I1 -
and compute the following for input string (al + b0 * 00),

1) LMD 1) RMD 1) Parsu Tree 1v) Is this ambiguous? Justify your answer.

(08 Marks)
List out the simplification techmqum of CFG. Exphm PDA and obtain an equivalent PDA
for CFG givenbelow: «S—a|blaSb|b S g,. ff (08 Marks)

-’ _lf‘
Mudulﬂ__' |
List the Closure properties of CFLs and prove that language L = {a*" b" ¢*" | n > 0} is not
context free language. (U8 Marks)
Define TM. Explain working of TM with neat diagram. (08 Marks)
OR
Design and construct TM to accept the language L = {W | W is balance parenthesis}. Show
the moves made by TM forstring W= (()()). (08 Marks)
List the techniques for TM construction. Explain the concept of string membership in CFL
using context free grammar and Push Down-Automata. (08 Marks)
Module-5
List the variants of TM. Prove, that for every language accepted by multi tape TM is
accepted by some Single tape TM. (08 Marks)
Define Linear Bounded Automata (LBA). Explain the model of LBA with neat diagram and
state the relation between LBA and context sensitive language. (08 Marks)
OR

State the definition of Algorithm by Church — Turing. Explain the Quantum computers.

(08 Marks)
Define P, NP classes with respect to TM. Explain pnst correspondence problem and prove
that PCP with two list x = (01, 1,1) ; y=(01%, 10, 1') has no solution. (08 Marks)

* % % % %
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Fifth Semester B.E. Degree Examination, June/July 2023
Automata Theory and Computability
Time: 3 hrs. ."‘ _' *Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

-
Module-1
1 a. Define the following terms with examples:
(1) Alphabet  (ii) Lengthof string  (iii) prefix (05 Marks)
b. Build a DFSM for the language:
L= {w e {a,b}* : no two consecutive characters are the same } (05 Marks)

c. For the following NDFSM, use ndfsmtodfsm to construct an equivalent DFSM. Begin by
showing the value of eps(q) for each state q.

2+8 = 50, will be treated as malpractice.

b
Fig.Ql(c) (06 Marks)
OR
2 a. Explain the Machine-Based Hierarchy of Language classes: (05 Marks)
b.  Build a nondeterministic FSM for the language L = {w e {a,b}*: ©=bab or |® is odd}.
(05 Marks)

c. Minimize the DFSM.

(06 Marks)

Module-2
3 a. Define Regular Expression and write a RE to describe each of the following language:

() L={a"b":n>24, m<3}

(i) L= {w e {a,b}*: o has both aa and bb as substrings} (05 Marks)
b. Show that Regular Languages are closed under complement. (05 Marks)
¢. Build a Regular Expression from the given FSM.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4

Fig.Q3(c) (06 Marks)
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Show a regular grammar for the FSM.

(05 Marks)

Build an FSM from the RE (a*Wb*c*)*. (05 Marks)
State and prove the pumping lemma for Regular Languages. (06 Marks)
Module-3
Define context free grammar. Design a CFG for the language L = {a"™c™d*" :n,m > 0}.
| (05 Marks)

Consider the CFG with productions
ESE+T|T
T—>T=F|F.
F — (E) |0 L.
Write the leftmost derivation, rightmest derivation and a parse tree for the string 0 + 1 * L

| | (05 Marks)
Design a PDA for the language L= {a"*" :n 20} (06 Marks)

OR

Prove whether the given grammar is ambiguous grammar or not.
S — aBbA
A — aSbAAjla .
B — bS | aBB |b for.the string aab. (05 Marks)

Define Chomsky.normal form. Apply-the normalization algorithm to convert the grammar to
CNF.

S - ABCr
A—aC|D
B—>bBlel|A
CoAc|e|Cc
D — aa G N (05 Marks)
Design a PDA forthe language L = {a'blc* fi+j=k,120,j20}. (06 Marks)
2 Module-4

Prove that the language L = {a"b%” :n > 1} is not context free. (05 Marks)
Show that context free languages are closure under union, concatenation and kleene star.

(05 Marks)
Design a Turing Machine to-recognize all strings consisting of an even number of 1’s.

(06 Marks)

OR

Explain techniqué-used for TM construction. (05 Marks)
What is the relationship between DCFL’s and the L’s that are not inherently ambiguous?
Explain. (05 Marks)
Design a-Turing Machine that accepts L = {a'" : n 2 1}. Obtamn the instantaneous
description for the string aabb. (06 Marks)

20f3
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Module-5
Let fin) =4n’ + 5n® + 7n + 3. Prove that f(n) = O(nj). (05 Marks)
Write a note on quantum computers. (05 Marks)
Find the running time for the Euclidean algorithm for evaluating gcd(a, b) where a and b are
positive integers expressed in binary representation. (06 Marks)
OR

Explain the multi-tape TM. B (05 Marks)
Explain the model of Linear Bounded Automata. N (05 Marks)
Define PCP. Does the PCP with two lists x = (b, bab’, ba) and y (b%, ba, a) have a solution.

(06 Marks)

* % ¥ ¥ ¥
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