50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17CS54
Fifth Semester B.E. Degree Examina ;9“9 Feb./Mar. 2022
Automata Theory and Computability
Time: 3 hrs. Max. Marks: 100

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

1 a.
b.
C.
2 a
b.
3 a

' 1) L={we {a,

Mﬁdule-
Define strings language and autom a with examples. ¢ (05 Marks)
Deﬁne DFSM. Desrgn DFSM t “acLept each of the following Ianguages
1) = {we {0, 1}": w corresponds to the binary encodmg, without leading 0’s, of natural
numbers that are evenl ,dwlsrble by 4}.
i) L={we {a, b} (#a(w) + 2 -#y(w)) =5 0}. (# "’w) 1s the number of a’s in w).
(12 Marks)
Differentiate Moore machmes and Mealy machlnes (03 Marks)
rrrr OR.
Define NDk SM;' Convert the following, NDFSM to its equivalent DFSM. Refer Fig.Q.2(a).
; ’ (12 Marks)
Fig. Q2(a)

Let M be the following DFSM Use min DFSM to mlmrmze M Refer Frg Q.2(b). (08 Marks)

Fig.Q.z(B) ;

~ Module—Z
Deﬁne regular expression‘and write regular expressions for the following languages:

: [w] is even}

i) = {w , 13w corresponds to the binary encoding, without leading 0’s, of
natural numbers that are powers of4}

i) L= { nb“’cp|n <4m>2ps 2} (10 Marks)

Build a regular expression equlvalent to DFSM glven below. Refer Fig.Q.3(b). (05 Marks)

Fig.Q. 3(b)
Build a FSM that accepts the language defined by regular expression : (b U ab)” (05 Marks)
4 1of2
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OR
Define regular grammar, and show a regular grammar for the language

L= {w e {a,b}" :|wlis even} """" (06 Marks)
State and prove the pumping theorem for regular languages.,a (08 Marks)
Show that the language L = { "b" In > O} is not regular (06 Marks)

Module-3
Define Context Free Grammar. Design a CFG! for each of the followmg languages:

) L_{nbn+2n>0}
i) L={ablefj=i+k,Vi,jk20} o

) L= { nb“‘]m> n,m-nis even} ' ' ‘ (10 Marks)

,,,,

Convert the following grammarto Chomsky normal form:
S - aACa
A - Bla

B Cle
C- CC]S % “) f (10 Marks)

OR. °
Define PDA. Obtaf a PDA to accept the language

L= { "b™al ln m>0 and m is even| % (10 Marks)
Convert. hetfo‘llowmg CFG to PDA ¢ '
F - (B)fid ' RN S (06 Mariks)
When a PDA is called as determmlstlc PDA? . ol (04 Marks)

Module-4
State and prove pumping theorem for CFL." * (08 Marks)

Show that the following language is not context free
L={a"b"c"[1=0) p
Prove that context free languages are closed under Umon and concatenation. (06 Marks)

(06 Marks)

(06 Marks)

De31gn a Turing machm that accepts L {0“1 |n > 0} Draw the transition diagram and

%show the moves for the string 0011. : (10 Magks)

" Briefly discuss t chmques for Turing machine construction. (04 Marks)
“_Module-5

With a neat diagram explain thé'model of linear bounded automation. (08 Marks)

Explain workmg of multitape turnmg machine. (06 Marks)

Explain how a post correspondence problem can be treated as a game of dominoes.
’ (06 Marks)

OR
Write short notes on the following:
Quantum computation and quantum computers (10 Marks)
Church — Turing:Thesis (05 Marks)
The post-correspondence problem. . (05 Marks)
- % %k % k %
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