Important Note : 1. On completing ycur answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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“"Time: 3 hrs.

}1fth Semester B.E. Degree Examg%itton, Jan./Feb. 2023
Automata Theory andgﬁomputablhty

Viax. Marks: 100

Note: Answer any FIVE full questions,,. %%"ﬁng ONE full question fro each module.
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¢ M ule-1

{

Define DFSM. Design DFSM ke
1) To accept strings over {a,, b‘s}& that each block of 5 (length five) consecutive symbols

have atleast two a’s. 4 4
i1) To accept L = {o(ab +%a§] o e {a,b}"} M@»%
111) To accept L = {mb@ﬁ@é {a,b}"} (10 Marks)

Define dxstmgunsh?ble afid indistinguishable state% Minimize the following DFSM.
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Convert the follong NDFSM to DF SM "[Refer Fig. Q2(a)]%?3%
ﬁ?@@% o Y
(%, €
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3 F 3 o "@%
4 ;E1g Q2(a) % (08 Marks)
Explam*&e simulators for Frmt State Machine. é v . (06 Marks)

&

Design %
1), Mealy Machine that gccepts the string % %ds either with aa or bb and X = {a, b}

»«Qu) Moore Machme*tﬁ*a&produces ‘A’, ‘B’ and ‘C’ depending on inputs that end with ‘10,

‘11’ and otherg%pectlvely . ¢ (06 Marks)

§ 0dule-2
ar expressmn from the followmg FSM [Refer Fig.Q3(a)].

Build reguf:%

&

Ay, Fig. Q3(a) (05 Marks)

State and prove pumping Lemma theorem for regular languages. Show that
= {a"b" [n >:0} is not Regular. (10 Marks)

Show that, xegular languages are closed under complement and intersection. (05 Marks)
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OR A

a. Obtain Regular Expressmn for the following languages b
(i) L={a®"P|n<4,m=2,p<2} o
(i) L={o:|o/mod3=0& v« {a, b}* ) %

(i) L= { ab™|m + nis even } i A (08 Marks)

b. Prove Kleen’s theorem — Any language th; %%an be defined with aTe ‘f*ﬁ*&expressmn can be
accepted by some FSM and so is regular@ \/ (08 Marks)

c. Obtain NDFSM for the following reg@k% expression (a + b) abb P o (04 Marks)

W% ,iéiew*t
B Module-3 %i%’
a. Designa PDA forthe languag% o "
L={ocw ‘o e (a, b)’ whete o isreverseof @} #
and show the moves madé bgPDA for the string “aabab%a and “abacbba”. (10 Marks)
b. Define Leftmost denv%, ightmost derivation aﬁmg?irse tree. Consider the grammar.
S — AbB A—aAle ) kS
B —»aB |bB % D—ale 4 ¢
Obtain LMD RMDB;and parse tree for the (10 Marks)
& ‘\
a. Define €F % nd design a CFG for %ﬁollowmg language.
(1) &40 l v.a |m>1andn>€),;y§W
(i) L= O0" |o)e (a,b)"} A %% %
(i) L= {a"b"c “|nt2m =k for*m >0andn>0}< " % Mﬁ (10 Marks)

b. Define CNF. Convert the Fe)ﬂgwmg CFG into CNE% i Yog,

S—> ASB|e A—)&A&[ B——>SbS |ﬂ}5b ) kS (10 Marks)
MOd%%‘ﬁﬁ i“% %

a. Define TM and - a turing machuy@@%mf {o| we (0+1’*{)’§*®ontammo the substrmg 001}
Write transitiont gram and show th% 6ves made by thg Taring machine for input string
10010. | # 4 (14 Marks)

b. Define %xplam DTM and ND! , &% (06 Marks)

‘%% N, iﬁz%,
k 3& OR &
a. With@a neat diagram exp%n he working of \4 Ititape Turing Machine. (08 Marks)
b. “Design a Turing maching é accept L= {M %> 1 }. Show the moves made for the string
%011 and 00111. ¢ ey (12 Marks)
. By . *
& 4Module-5
v

a. 7 ¥ (06 Marks)

b. Church Tunng Thesis 4 (07 Marks)

¢. Non-Deterministic Tunnégf/ﬁs:hme (07 Marks)

OR
a. Explain Halting P;roblem and Post Correspondence problem in Turing Machine. (10 Marks)
b. Discuss the follg%vmg

i) Decidable ancf%ndecxdable Language (05 Marks)
i1) Quantum Gomputers (05 Marks)
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