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Fifth Semester B.E. Degree Exa Kn@\t on, June/July 2018
Formal Languages ag@@;{ﬁtomata Theory
7N
Time: 3 hrs. @g\%} Max. Marks:100
(@)
Note: Answer an f@f’f} full questions, selecting
atleast TI&}Q\q estions from each part.
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i“; 1 a. Find a deterministic fi nigé?a\)g\ltomata that recognizes each of the following sets (2={0, 1}*)
g G {0} (i) 10&339;;? (i) {I"|n=2,3,4....} (10 Marks)
8 b. State the alphabet‘sB or the following languages :
*;r‘.; (i) L=Z*# 041, 00, 01, 11, 000, 001, 010,........... }
2Ty (i) L=/, aaa ........... }
¥= (iii) L <&+ e ) (05 Marks)
E 2 c. Desigma DFA that recognizes the following language : -
i o . { W/W is non-empty & has 1 on every odd position } (05 Markﬁ\_\z@
o ~\
£% =) o)
é ¢ 2 a;\\.‘%\ ‘i“v’é NFAs with specified Number of states recognizing each of the following lang};\a{g@?) in
& EO q (S all cases, the alphabet is = = {0, 1} i N\
e o *X(\) (i)  The language { W € £ | W contains the substring 0101 ie, W = XOl,Off‘}:;f@r some
85 ) X, YeX ) wi NG
2 \/ ) , Y € ¥ } with five sta}es. N
/.=§> § (i) The language { W € X | W contains at least two 0’s or exactl @g{} 1° } with six
So : states. Qif%‘"‘ (10 Marks)
S\ %’ ; b. Covert the following NFAs to DFAs [Refer Fig.Q2(b)]. q\\\&:) (07 Marks)
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£ g c.  Write a Regular expression for the following langtiage:
;g (i) The language {W eX'|W]is odd, = =4 J\\‘g j (03 Marks)
R
z 2 : : <\§;)h :
SE 3 a. Convert the following eNFA into an valent DFA [Refer Fig.Q3(a)]. (08 Marks)
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2 b. Minimize the fo l@é@\g finite automata [Refer Fig.Q3(b)]: (08 Marks)
Z <
g\&
[=]
&)

Fig.Q3(E)
10f2




Sk
N@ 10CS56
c. Construct a regular expression corresponding o@@kg} Automata given below [Refer
Fig.Q3(c)] : @\g’% (04 Marks)
N
4 a G1ve a Context Free Gran gr\(CFC) for each of the following language over the alphabet
— {a b} - ‘\\},
(1) All strings in t (\Tg g‘ﬂageL {a"b™a™"/n,m>0}
(ii) All non empty strings that start and end with the same symbol
(iii) All stri Tmore a’s than b’s. (07 Marks)
b. Isthe follo(&i}}x1 anguage L is regular? Justify your answer.
L =4 is prime } (07 Marks)
C. State{“a{\ﬁ‘d rove the pumping Lemma for Regular language. (06 Marks) 2
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/\ PART — B O
é\\x\%e&gn CFG and PDA for the following language: {\,\\\\% °
(\Y L={0"1"/n>0}, where = {0, 1} Cr\ﬁgﬁarks)
(/) 5 % Design a PDA for the following languages L. )}C}/
L={abcd/i+tk=j+1, ijk [>0},whereZ={a,b,c, d},««\ (10 Marks)
N
6 a. Convert the following CFG to a PDA: ®
S—>aAA, A—>aS/bS/a M (08 Marks)
b.  What is the CNF and GNF? Obtain the following grammar in G&@
S — aBa | abba (\3
A —>ab| AA «%
B—>aB|a \S\;)\ (12 Marks)
7 a. For the CFG with productions : f/\>
S —>a/aAB|aCb, A —»>aB|e, B— Bal f%,
C—>B|bCb|S, D—dd|cC <
(i) Eliminate € productions @‘“
(ii) Eliminate the unit productions \§>
(iii)Eliminate the useless symbol% (10 Marks)
b. Prove that the context free L es are closed under Union concatenation and Kleen
closure. © (10 Marks)
<o
8 Write short notes on }1@ f;\fh wing (any four) :
a. Post corresponden@dhlem
b. Applications of Regujar expressions
c. Multi-tape T {.1 ~machine
d. Undec uages
€. Choms })}@ archy
1 Rec e enumerable languages. (20 Marks)
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