Frfth Semester B E Degree Exammatmn, May/J une 2010
Formal Languages and Automata Theory

S Nete Answer any FI VE full questwns, selectmg ' - '
at lerrst T WO questwns fmm each part.

8 PART A

. 1 a Define the fellomng terms w1th an ‘example for each . -

= ) String ii) Alphabet 1) Powerset 1V) Language _ (08 Marks)
g ~ b. Mention the differences between DFA, NFA and e-—NFA '- o (04 Marks)
- - C. Cenvert the follomng EE—NFA to DFA [Refer Fig. Ql(e)] o o _ (08 Marks)
8 - - - e L o

2 c

. - ~ TFig. Ql(c)
-2 Deﬁne a regular expressmn Fmd regular expression for the fellewmg languages on {a, b} B
 DL={a"b™:n20,m20}  H)L={w: |wlmod3= O}we{a b} (08Marks)
b Prove that if L and M are regula;r languages then so 18 .M M - (06 Marks) '
Cenvert the regular expressmn (01 + 1) to an E—NFA S (06 Marks)
3 State pumpmg lemma for regular languages Prove that the language {a"b" | n=>1} 1
| - nen—regular - ' (10 Marks)
b Define dlstlngutshable and 1nd15tmgulshable states Mlmmlze the fellomng DFA usmg table

ﬁlhng algorlthm

L. On completing your anstr(_ . f.lJmpuiserily draw diagonal ereaa i_iaes on the remaininé , ,lhk"pages. o

- (10 Marks)

2. Any revealing of identification, appeal to evaluator and /or Eqa_ations written eg, 42+8

4 ‘a. Define CFG. Obtam CFG for the follovrlng languages: -
1) L= { wwR l we {a, b} L WS the reversal efw } 11) L { W W has a substrmg ab}
(10 Marks) _

- Important Note :

b What is an ambrgueus grammar’? Shew that the fellewmg grammar 1S amblgueus
B E—)E-I—EIE E[E*EIE/EI(E)Ia _ B
| where E is the start symbel Find the unamblgaous grammar . - (10 Marks)
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PART—B.

C 5 a. Defme PDA. Design PDA to accept the followmg language by ﬂnal state.

o - L={w|we{a,b} ,NawW)=Ne(w)} '
Draw the graphical representatmn of PDA Also show the moves made by the PDA for the
string abbaba. - . o (12 Marks)

b. Convert the following CFG to PDA
S — aABB | aAA '
A —>aBB|a
B — bBB | A -
- Co>a (08 Marks)
6 a. What are useless symbols‘? Eliminate €, unit and useless productions from the following
grammar: - - I . - -
S-—-)AaA|CA|BaB . e S _;ﬁ%
A—éaaBa|CDA|aalDC S - ' 4
B—«)bBIbABlbbiaS - ' . ' S
C—>Ca|bC|D . . o - _ _ _
DobDle - - '_ (10 Marks)
b. What is CNF and GNF? Obtam the followmg grammar n CNF '

S-——)aBaIabba .

A——>ab|AA o B A R R T R Y
B—>aBla | f e (0Marks)

7 a Prove that the context free languages are closed lmder umon concatenatmn and reversal
. T , . (10 Marks)

'b. Designa turnmg machine that performs the follomng ﬁmctlon
QoW }— qe WW for any w € {1} - (10 Marks)

- 8 Write short notes on: e o . _ . o
a. Multltape ™ o . o u
b. Post correspondence problem R o o -

c. Chomsky hierarchy _ ,
~d. Applications of regular expressions. S - (20 Marks)
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