— BCS503

Time: 3 hrs.

Note: 1. Answer any FIVE full qresti

2. M : Marks , L: Bloom’s level; ourse outcomes -

) /‘- 2 o /f u
Module— 1 M|L| C
Q.1 | a. | Define the following with an example - Y 5| L1|CO1
i)  Alphabet 4N A
ii) Power of an alphabet (N} XL
iii) String { \;"
iv) String concatenation , ¢
v) Language AN /‘\ \' ,
b. | Define Determlmstlc/Flmte Automata (DFA) and the language accepted by | 5 | L1 | CO1
it. \ Yy
O" /\} "
c. | Design DFA té accept the following languagéé 10 | L3 | CO1
i) L,V {W {0, 1} W has 001 as a substrmg}
ii) {We {0,1}": [W]| mod 5 0} .
&2 \\ >v < R & j
Q.2 | a. | Convert the following NF/A, to’DFA Y,y A0 | 8| L2 col
@ e ? A)
4 ) e \'. 4
/f . P 3 ( 4 "\ N :\\2
Fig:Q.2(4) .
" v \\\ \\)y /r\l L4
b. | Convert the following € - NFA\';?to\ DFA ///{\l!: , 12| L2 | CO1
y e 92 a' ! b " S c
| ot - e
A (o) —
NN S .
< Fig:Q.2(b)
and define g== NFA e
A ) 2Ly
o) . Module — 2
Q.3 | a. | Define regular explessmn Write the regular expression for the following | 10 | L2 | CO2
languages:
i) Representing f01 st1 mgs of a and b’s having odd length.
ii)  To accept 10 as substring over an alphabet > = {0, 1}
b. | State and pl'g\fé _\p(amping Lemma for regular languages. 10 | L2 | CO2
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Q4 Prove that regular languages are closed under complementatlon and | 10 | L2 | CO2
intersection. 3 3
i)  Obtain NFA (Non deterministic finite automata) for the regular | 6 | L2 | CO2
expression (a + b)" abb. @ 3
ii)  Obtain NFA for the regular explessmn (a + ab) (a+b)
Write the applications of regular expr es§10n. 4 £ 3 /|4 |L2 |CO2
Module 3 N,
Q5 Define context free grammar. erte ‘the CFG for the fo]lowmg languages 10 | L2 | CO2
i)y L= {a"b“ P ;00} 1,/“- 4 <
(=° L)
i) L={we{ab}smyw)=n,(w)} > ;; 4
\/’\“ \\z 4
i)  Define amb{glous grammar with suitable. example. 10 | L2 | CO2
ii) Considef the grammar // K,
E—)H'EEQ/*EE/ EE/x/y R
Find the leﬁ most derivation, right most derivation and parse tree for the
strmg/‘+* -xyxy S
2 \ < s \\i‘ 4 (,"/ Y
L / )\. R .Y
N A ; P X
.4 OR /— ‘\ : // <
Q.6 Define PDA (Push Down Automata) Design a EDA to accept the followmg 10| L3 | CO3
]anguage 45 \ W
={a"b":n>0}. Draw the transition dlagvam and show that mstantaneous
desc1 iption for the string “aaabbb. O ? / Y
/ [ ’~:.>/: /“: \fz 4
Convert the followmg CFG to PDA: (%, W % 6 |L2 |CO3
i) id ” ) ? < ¢
i) Es IIE *E ‘(E) \\ //{
p. 1 id K %4
Dfscuss the language ai:qejjtéd by PDA. AJ 4 |L1|CO3
) L Lo O
(N Modulé—4
Q.7 Convert the followmg grammar to CNF (Chomsky Normal Form) 10| L2 | CO3
S—>ASB/\ ‘ / s’
A—> aAS/a 4
B—> SbS|A|bb and deﬁne CNF
o1 10| L2 [ CO3

State and prove pumpiﬂgLemma for context free languages.
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Q.8 What are useless and € productions? Eliminate €, umt and useless | 10 | L3 | CO3
productions from the following grammar:
A — bA/Bba/aa
B — aBa/b/D N
C—>CA/AC/B
D—ale o ¥ /
R, ¢ / )
Prove that the family of context free languages is closed under/ umon 10 | L2 | CO3
concatenation and star closure. o
Module — 5 R
Q.9 Define a Turing Machme Explam the working and varlants of Turing | 10 | L1 | CO4
machine. ‘ar L
s //’ t'/ ; !
Design a Turing machil(]e/ to accept L—{ "h'e” n2 X } Draw the transition | 10 | L3 | CO4
diagram. Show the m\oves mode for string aabbce. 7
/\ y
O ) OR 4
Q.10 Explain lalél_guageQacceptability and desigti,“oﬂTﬁring Machines (Steps). 10 | L2 | CO5
N
Explair the following: ¢ 10 | L2 | CO5
o £
i) Programmmg techniques fqr turmg machines £
ii)( Undec1dab111ty problem. 2 o7
¢ b2
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