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. Term End Examination —
Nov/Dec 2024 —
CET2008B - Theory of Compu{on I
Question Paper ID: 047335 &
School of Computer Sci d E
F mputer Science an
:CllltyISchool e Term Sen'@ )
Program SY B.Tech CSE-AIDS Duration 1 hOlll‘ 30 mmutes
Specialization |- [Max. Marks |40 ' i
7 "‘%""" ‘ [ -
j § \;‘: 1w‘
Section-1(8X 5Marks) 7
Answer any 8 questions / ¥

Construct NFA with € and then convert it to NFA(without € glovet@ the 5marks |COl [Understanding

T

following regular expression — ek A {\W
r=01%*0 o
2 |Isthe given language L is regular? Justify using Puﬁpmg ﬂemma where L= Smarks [COl,| Analysing

5 ] K
= {OPIP| p>=1} — Ui — lnaoe}"‘ G S gk 1% co2
g Explain Chomsky Hlerarchy( apﬁo?xgte examples and dxagram ,\é Z C-S ma_,)Dr ks)| CO3 [Remembering] E

4 | Give formal definition of PDA - Uw\U“oLi‘ Smarks {CO3| Analysing B
,\ Consider the CFG with the produgno%s : @ I

TR X
S—»alSaleSlSSbISbS«»«ﬁ&;
Identify if the given gramimiar.is ambxguous or not.

5 |Convert the followmggrammar to Chomsky Normal Form (CNF) Smarks |CO3| Analysing
G S—1A[0B -
A—1AA| 0810, W =
B—0BB{18.})
6 | Construct a PDA for the CFG Smarks |CO3| Analysing
SiaBB Y @_
s ;
S BiaS | bS [a o .
Test whether aba® is in N(A). \
7 | Design a Turing Machine that performs the addition of two unary numbers. ® S marks |CO4| Analysing
l\\ Show the simulation of a strings111 and 11 using ID. Uik - &5
Y| 8 |Explain the Universal Turing Mdchine with a neat diagram. LA — 5 5 marks |CO4|Remembering

>

—m
Y 9 )P{at is undecidability? Explain the Poyt-Correspondence Problem(PCP) widé 5 marks COS Understanding
x4 Pioper example. (f’/ \)"\; X 5 —"1

> MU’Q > T
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MIT WORLD PEACE PRN:
N_'T'\V‘gu UNIVERSITY i e
Term End Examination
May/June 2024
CET2008B - Theory of Computation
Question Paper ID: 037730
i d
Faculty/School Sch?ol Of: ChmpuiEr Bolerke s Term Semester IV
Engineering
Program SY B.Tech CSE-AIDS Duration 1 Hours 30 Minutes
Specialization |- A Max. Marks [40
Section - 1 (8 X 5 Marks) Q"
Answer any 8 questions X
__l_ Give formal definition of €-NFA. Construct DFA for the language over 5 marks |CO1 [Remembering
alphabet {a,b} which accepts the strings without substring *aa’.
3_ Is the following language regular? Justify using Pumping Lemma where L= 5 marks (COL,| Applying l
3 | Identify the CFG that generates the following languages: 5 marks |CO3| Analysing
a. Set of odd length strings in {a,b}* having ‘a’ as the middle symbol.
b. Set of even length strings in {a,b}*
p
/@’ Construct a PDA for the following CFG: 2 @ ,JLB"M 5 marks {CO3| Evaluating
S— aBB e ox."ﬂ
B—aS|bS|a
Test whether aba? is Kl N(A). «
> | Simplify the following gx.(nmar, and convert it to Chomsky Normal Form 5 marks |CO3| Analysing
(CNF). ’
S— ABaC
A— BC
B—blE ¢
Cc—D|€ R4 .
/a' JJ‘
\,y Explam complexity Jf Turing Machine and Multn-Ta{e Turing Machine S marks | CO4 Remembering
7 | Designa Turmg Machme to find 2’s complement of a binary number S marks |CO4| Analysiog

\?\-\T\J&@¢w~?qqyﬂﬁ\dM
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/ : ' . ) ' 5 marks |CO4 [Rememberin
. Identify the language accepted by the following Turing machine. With o §
Instantaneous description show derivation of the string 0001111.
0.3.R
{y.y.R) Q } ' ¢ )
. Compare P and NP classes with appropriate examples 5 marks CO.S« : Applying
10 5 marks |COS5 [Remembering

\

/What is undecidability? Explain the Post-Correspondence Problem(PCP) with

a proper example.
poper examp \

(. W END OF QUESTION PAPER
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End Semester Examination

4 May-June 2023 y /‘
CET2008B - Theory of Computation v
Schedule ID: 19543 S

f:F aculty/School [Faculty ol Engineering & Technology Term v rd

:i’rogrum Second Year B. Tech * [Duration 1 Hours 30, Nlinutes :

éSpccialization Max. Marks 40

Read the instructions provided for every question properly before mtempti/ng./ the answer.

f/.

- 4 " b * s ’ ///

Scetion - 1 : contain(s) 10 question(s) and each question carries § mark(s). You can answer any 8 questions out of

10. 2

- ./‘/
Click Einish only after completion of the Exam. L7 -
i 4 Tk
=S * ok g g )
" Sg(:tmn -1 (8 X 5 Marks)
sy 7/ Answer any 8 questions
i = R - :
t 1 .| Construct an NFA to recognize.a string that contains a substring “ahb’. List Smarks [COlf  Applying
the applicat'iohﬁgn_ilgaut’gmata. D UNKY - ¥3 2
2 Apply the Arden theoren to discover the regular expression for the given S marks [CO2 Applying
finite automata. /. o 2D Q- '
é "/ {
o
N\ :
Foi el 0
‘P q
\ /
o &4
tr -
&@ )(?’7 z
\ /
B L
3_| Explain Chomsky Hierarchy with neat diagram and example. S marks |CO3| Remembering
Pzgelof 2




Check whether or not the following grammar is ambiguous. If it 1
. - i e i iguous
ambiguiouts, remove the ambiguity and write an equivalent unambiguo

.

Grammar. ~Unaach— 2
E-->E~E

E-->E*E

=-->{F)

E-->a

5 marks

CO3

Consiruct Push down Automata for given CFG.
S —aSa/ bSh/x —Wnix-4
Evaluate designed PDA for String * abaxaba™ according to language
. R Al
speciiication using instantaneoys description. <\ "™ N4
} v & < —-‘_'B_‘

S marks

CO4

~4

- —— 4 - - o o

Make use of following points to compare Finite Automata and Pushdown
m———

[ Automala -

I.  Formal Definition

2. Transition Function

3 Example

4. Types of Grammar Recognized

S marks

CO4

o

- = -
Construct PDA for Language L = {a"b™| n>=0} =™ WK <
Evaluate and show simulation of string “aabbbb".

e i)

S marks

CO4

Design Turing machine that recognizes binary palindromes.

S marks

Co4

T 8 s e & ¢ oo

= \_,

[ Make use of given points to explain Turing machine. & y

1. Components of Turing machine ~Agfc > V\LK
2. Halting problem of Turing Machine 27

S marks

CO4

e i SO IR

=0 END OF QUESTION PAPER




MIT woﬁ“
LD PE
mvj,gﬂTY | Pu?zce PRN:

M""’“"

Term End Examination
Dec 2023

CET2008B - Theory of Computation

= ol Question Paper ID: 029239
= ty/School Engineering and Technology Term Sem-1V
ogram
— SY BTech CSE AIDS Duration 1 Hours 30 Minutes
pecialization Max. Marks |40

Re i i : . iy
ad the instructions provided for every question properly before attempting the answer.

Section - 1 : contain(s) 10 question(s) and each question carries S mark(s). You can answer any 8 questions out of

10.

Click Finish only after completion of the Exam.

Section - 1 (8 X 5 Marks)

Answer any 8 questions ‘
5 marks '|CO1( Applying

1 | Convert the following NFA to DFA
where Q= {p,q, 1}, E= {0,1}, q0={p}, F={r}

transition function is.

5 marks |COIl [Remembering

2 | List closure properties of regular languages.
Identify regular expression r for the regular language:
L(r) ={00,010,0110,01110,..... }

5 marks [CO2| Applying

|
rightmost derivation for the string

3 | Show the leftmost and
«001100” by considering the grammar G= {(S, A), (0,1), P. S}

where P consists of: S-->0AS |0
A-->SIA|SS| L

State whether G1'ammg;;gm]:ugum-‘S or not.
5 marks |CO2 Understandin

Identify the CFG that generates following regular expressions:

l ] a#b#
9.  (baa+abb)* G




5
Cin?t;ucria PDA that accepts the following language. 5 marks |C
= a4 b Cn I n,m>=.0} by an empty staCk.
\}/' What SNEPDA : : : 5 marks |C
. are types of PDA? Write the formal definition of a PDA. List any 4 ‘
applications of a CFG? R ana ket
\-7//Cionsmlct a pushdown au{omatg_for the CFG. 5 marks |C
S-->0BB ey - N
B->0S|1S10
Test whether 010000 is accepted or not. \.;QC ?/
8 | Design a Turing Machine to find the 1’s complemeft of any binary number ? 5 marks
Write instantaneous description (ID) for string 01010111.
% : 3 e s . : ks |C
9/ Make use of given points to explain Turing mag!pn% St
I. Components of Turing machine. ~ > “:k\r ¢
2.  Halting problem of Turing Machine “ f".(.r:.
10 | Explain Recursive Languages and Recursiveij"Ehﬁmerable Languages with 5 marks |CI
5 examples. AT ; AT

‘ uﬁ,- END OF QUESTION PAPER

ey e
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o NOT LIMITED TOOOOO.....cccccc... evesesiacinies

T s A IR B OV e e D L sieh AL e m be Lo ETEWIS TG

m K Write any 10 Identities of regular expressions.

Define DFA and NFA
Explain with an example NFA to DFA Conversion Method

— If L(r) = {aaa, aab, aba, abb, baa, bab, bba, bbb}. Find the regular expression r which represents
L() and construct a corresponding DFA for the obtained regular expression.

— Convert the Grammar
. S-> asb,|A and
) A->bSa|S|epsilon
- to a PDA that accepts the same language by empty stack.

‘ Elaborate the formal definition of PDA and Design PDA for the language
| L= {a™b"a™ | n,m>=1}

Ilustrate the elements of Turing machine and explain variants of Turing Machine —
Composite TM, Multi tape TM, Iterative TM

- — Convert the following NFA to DFA by adding all possible subsets of the set of states. p is the
initial state and q is the final state.

0 1

r |{pa} {qa}
*q | {1} {r}

¥lr=5l {r} : W
| /&V‘{/

]
- —— Explain any 3 closure properties of regular languages with suitable examples. \N/
.' W —Explain Time complexity of deterministic and nondeterministic TM in detail. —7

——Construct NFA to recognize language containing strings such that the third symbol from the right

end is a 1 over {0,1}.



X

Construct the NFA accepting languages represented by 0A* | A*24* and convert it into DFA .
Design a Mealy machine for a binary input sequence such that if it has a substring 110 the
machine outputs A , if it has a substring 101 machine outputs B, otherwise outputs C .
Consider the following grammar

S —aAS|a

A = SbA | SS |ba

Derive the string aabbaa using
1. Leftmost Derivation
2. Rightmost Derivation

f< Construct the grammar for following languages when input symbols are {a,b } .
1. Palindrome for the odd length .

2. Palindrome for Even length , where length is always greater than zero .
\< Convert the following grammar in CNF .

A — 01XY
X—1XY | €
Y -YXa|X|e

M ; x What is decidability and undecidability?Explain with examples.
dallingproblemiasaindecidablen RIOVE)
U*\Hg & What are recursive and recursively enumerable languages?Give examples.
Y Write a short note on Post correspondence problems.

efine the tuple of DFA & Draw the DFA for all strings end with abb where input symbol {a,b}
ngonstruct the PDA for L= { a*n b”n c"md*m |NM>=]} .

. 5 Explain the following terms in relation with Turing Machine.
1) Solvability 2) Semi-solvability 3) Unsolvability.

s onstruct a Turing Machine for finding 2’s complement of a binary number.

S esign a Turing machine over {1, b} which can compute a concatenation function over X = {1}.
f a pair of words (w1, w2) is the input the output has

to be wiw2.

5‘ >~  Describe the Instantaneous Description of Turing Machine and also state the acceptance and ey
rejection conditions for the Turing Machine ‘ .

S Design a Turing Machine which recognizes palindromes over the alphabet {a,b}.



kS Design Turing Machine that checks if a set of parentheses are well-formed and shows the
acceptance of W. use Instantaneous Description: w= (( )).

S ‘é/ll)esign a Turing machine over {1, b} which can compute a concatenation function over £ = {1}.
If a pair of words (W1, w2) is the input the output has

to be wlw2.
S Write short notes on
a) Composite TM.
b) Halting problem of TM.

c) Church Turing hypothesis.

5‘ esign a Turing Machine that replaces every occurrence of abb by baa.

NOT LIMITED TOOOOQOO....cccccceteienecececcnanes
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CET2008B - Theory of Computation
Question Paper ID: 046856

C :
Faculty/School SCh(.ml Of: e e Term Semester VI é N
Engineering R V. N

1
Program TY B.Tech CSE/CSF Duration |1 hour 30 minufés, ™
Specialization Max. Marks |40 Q) ¥
%‘ s
Section - 1 (8 X 5§ Marks) ; \F:‘b
B Answer any 8 questions y ,
~ : : i
\ Explain any three closure properties of regular languages witllx}suif!‘a_ 1y S marks |COI1 [Remembering
4 examples. ‘ - ‘
2 Design a Melay machine for a binary input sequence sui:h‘t‘h/aét ifithasa Smarks (CO1 Applying
substring 110 the machine outputs A, if it has a subftri}g lél machine outputs
B, otherwise outputs C. ( R‘\& ; ¥
7R, > y 2
J Consider the following grammar @ \'}%&-_ S marks |CO2 iUnde:rsta.ndm,g;
S—>aAS |a , D
A-->SbA | SS | ba :
Derive the string 'aabbaa’ us’lffg'?and also draw derivation trees :
1.Leftmost Deriva{i(ﬁj &
2.Rightmost l)ler{\,@tic}r\y
24) Convert 919: f(;’ll\:é'\gi}g grammar in Chomsky normal form(CNF) S marks |CO2 Applying
\\:%ﬁ:%% ' s
\
A->01XY ”
X-->1XY | €
Y->YXa|X|e
5" | Construct the Pushdown Automata (PDA) for the language L = { a"b"c™d™ | Smarks |CO3 Applying
n,m>=] }
a2l
Design Turing Machine which recognises palindromes over the alphabet {a,b}.| S marks [Co4 Applying
'Design Turing Machine that checks if a set of parentheses are well-formed and | § marks |CO4 Applying
shows the acceptance of W where W=(()).

N

Page 1 of2




8 | Designa Turing Machine over {1,b} which can compute a concatenation 5 marks (CO4| Applying
function OVer £ = { 1 } .If a pair of words (w1,w2} is the input ,the output has
to be wlw2.
% Explain the complexity of deterministic and non-deterministic Turing Machine 5 marks [CO5| Analysing
in detail.
/!/9/ What is the decidability and undecidability ? Halting problem is 5 marks (COS Remembering
undecidable.Prove.

END OF QUESTION PAPER
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Question Paper ID: 037666
School of Computer Science and
Faculty/School T Term Semester VI
Engineering
Program TY B.Tech CSE/CSF - |Duration 1 Hours 30 Minutes
Specialization |- Max. Marks 40
; Section - 1 (8 X § Marks) V) ! 52 -
b ; Answer any 8 questions Of { O———'—O O=¢
! _ ! Construct ‘he NFA accepting languages represented by 0%1*2* and S'marks 1COl| Applying
{ ' ' convert it into DFA .
|
{ 2 Write any 10 Identities of regular expressions. . S marks | CO2 |Understanding
Y -
M 3 | Construct the grammar for following languages when input symbols are Smarks |CO3|  Applying
| 1‘ t 2b}. X
b 1.  Palindrome for the odd length .
| ‘ 2.  Palindrome for Even length , where length is always"gx‘eater than
il zero . '
i& -
il ;
ﬁ Convert the following grammar in CNF . ‘ S marks | CO3 [Remembering
R )
i A — 01XY
} X—1XY|e
Y-YXa|X]|e¢
k @ Construct the PDA for L= { a"n b”n cAmdAm [IN,M>=11} . § munkst iCO3 | Aapplyitg
1 6 Design a Turing machine over {1, b} which can compute a concatenation Smarks (CO4| Applying
\)\ function over £ = {1}. If a pair of words (w1, w2) is the input the output
has
to be wiw2. Ul vz
% 4 X
S @ Describe the Instantaneous Description of Turing Machine and also state Smarks |CO4| Applying
the acceptance and rejection conditions for the Turing Machine
-5
z/ | Page 1 of
s 37
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. ks [COS standi
%&cldabmty and undecidability? Explain with examples. S pntis | Underbl‘mdmﬁ

CO4 i
Design a Turing Machine that replaces every occurrence of abb by baa. Bimarks Applying

' ' 5 marks |COS5 [Understandi
) @ What are recursive and recursively enumerable languages? Give S/marks !

examples.

END OF QUESTION PAPER




