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m)aster B.E./B.Tech. Degree Examination, Dec.2024/Jan.2025

MR / Theory of COmputatlon

Note: 1. Answer any FIVE full questions, Lhoosing ONE full question from each module,

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Max Marks: 100

Méidule = 1

M| L

&

Q.1

- Define the following with e\ample
.1) Language i1) Strifig: -~ " i) Powerofan alpnabet

3 | L1

CO1

1) The set of all strings.that contain a substring aba.
(1) To accept the stmgs of a’s and b’s that contain not more than there b’s.

i) L={w e {a b‘ - No 2 consecutive characters are same 1 W

|
| Lk
' Define DFA. Draw a DFA to accepts.

!
10 | L3 | CO1

Convert the.following NFA to DFA.

OR

Q.2

" Define the following with example :
' 1) Alphabet

' 11) Reversal of string

' 111)  Concatenation of Languages.

J

Co1 |

' Desigﬁé’DFA for the Languaéé .
L dwre {0,1}1%:w 1sastnng divisible by 3}

CO1

Defme NFA. Obtain an g - Nl"A which acuepts strings consisting of G or
“Imore a’s , followed by 0 or more b’s followed by 0 or more C’s. Also
| _
I

convert it to DEA:.

16 | L2

CO1

Module 2

Q3

- Define Regular expression. Wnte the regular expression for the following
‘ languages ¥ :
'i) Stringsofa’sandb’s Qtartmg with a and ending with b.
1) Set of sirings that consists of alternating 0’s and 1’s.
(i) L= {a"bm, (n + m)1s even}.
| iv) L={w:/w/mod3 =0, where w €{a, b}*}.

10 L2

CcO2
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. | Minimize the following finite automata using Table filling algonthm - ! 10 | L2 | CO2 |
i 5la b I
' — A BlA o
BlA|C .
i C|/D|B
* DID|lsA
| G4F |G
; ~H 4G | D $hey
_ ~ By,
% = OR '
Q4 [a. | Construct £ - NFA for the followmg Regular expression : 6 | L1 | CO2
i) (0+1)01(1+0) u) 10+1)°0 iii) fOJ"i) 011
E
b. | Obtain the Regular expressmn that denotes the language accepted by | 6 [ L3 | CO2
| Fig. Q4(b). &
. My s 0,!
REATCIY * S
; gl o ’?mﬁ\(b:” '
| Using Kleene’s theorem.
¢ | State the Pumping Lemma for the Regular Languages And also prove | that 8 L1 CO2
' the following languages are note regular. Y. 4 =
;1) L=0" 1" Indml 1) L= {0“1 2“'1’1 m>1} ;
§ Module - 3 o R
Q5 |a.| Demgn CFG forthe followmg Ianguages ‘ 10| L3 | CO3
1) = {a" b’”’3 >0} '
| 11) {ab’c,J—-l*k 1 20% k>0}
' i) L= {w//w/mod3>0 where we {a} *}
iiv) L fa"b"/m=n} N9 |
v) Palmderomes over 0 and 1 i
i 3 b'-l Lons1der the grammar G. w1th productions. 10 } L2 | CO3
‘ | 48— ADB/A/B, &3 A—aA/g ;’B—aBibB/e
. Obtain LMD, RMD and parse tree for the strmg aaabab.
| Is the given grammax ambiguous? < e o
| OMR!'I‘ { H-"!?A!?V
: _ . OR BANGALORE - 560 037
Q.6 | a. Define the following with example 4 | L1 |CO3
) Context free grammar i) Left most Dertvation
{ iit) Parse tree _' ‘. ®  1v) Ambiguous grammar.
b.  Design PDA for the i 1anguage 10 L3 ;{ CO3
' L={abc/i+tk=],120,k=20} and show the moves made by the PDA

. . for the string aabbbc.

20f3
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¢. | Convert the following CFG’s to PDA : B 6 | L2 I co3

iS—raA : A—aABC/bB/a ; B—b ; Cad i
1 AN : ; 1 E
Module - 4 '
Q.7 | a. | Define CNF. Convert the following CFG to CNF., 10 | L2 “ CO4
| E; —E+T/T _ !

‘T—-)T F/F ol |
' F—(E)/1 v/ l
I——)la-"Ib:"a:’.b. o [ :

| b. | Show that L= {0" 1"2n/n> l_l-.--is ﬁo" context free. : ' 4 (L2 | CO4

]
-

Prove that the family of Lontext free languages is c,losec under union and . 6 | L1 | CO4 I
concatenation. - v

Q8 | a. | Define Greibach Normal Form. Convert the following CFG to GNE. 6 | L2 CO4
1 S— AB A—>aAf‘bB.fb ; Bimb
b. Consider the following CFG : = 10 L3 | CO4
| | S— ABC/BaB . ' | |
L | A—"aA/BaC/ aaa g # |
| B 5bBb/a/D ¥ |
‘C—>CA AC A
D —¢ He 7 ' ; i
) What are useless symbols'?
E i) Eliminate € - productons , Unit productions and useless symbois from
; , the grammar.
| % |

c. Prove that the fo}lowmo languages are:not conlext free. e 4 L2  CO3
1) L= {alfilsprlme} i) 4 L {a in>1}.
~Module — 5

Q9 a. Define a turmg machine dnd explain with neat dlagram the working of a | 6 | L1 | CO4
’ |

' basic'turing machine.
!

“Design a Turing macbme to accept the languagt. L={a"b"¢c"/n>1}.i14| L4 | CO4

b.
{ | “Draw the tran31t10n diagram and show the moves for the string aabbce.
i ‘If‘-r.A %
! OR
' Q.10 ' a. Design a Turing machine to accept palindrome over {a, b} and draw the | 12| L4 ; CO5
; || (ransition diagram. CMRIT LIBRARY !
| . BANGALORE- 560037
' b. | Write a short noteson : ~ " 8 L1 |CO5

i )] Recursively Enumerable Language.
‘ 11) Multitape Tuung Machine.

v v v K Y
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1. Q. 1b. There to be read as three

2.Q. 3a.bmto b™

3. Q. 4¢. note to be read as not

4. Q. 5¢. palinderomes to be read as palindromes

5.Q.7b.2nto 2"

6.Q.8c.aito a
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