| : S CHE 18CS54
Semester B.E. Degree Examifiation, Jan./Feb. 2023

5/! Automata Theory anﬁ&@mputability

? 1x. Marks: 100

“ Answer any FIVE full questions ng ONE full question from each module.
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1 a. Define DFSM. Design DFSM =, % % .
i) To accept strings over {a,ﬁ% that each block of 5 (lcﬁgt% five) consecutive symbols
have atleast two a’s. e 4 4
ii) To accept L = {x(ab £Ba | ©  {a, b}*} "
iii) To accept L = {wbdb e e {a,b}" } %fﬁ (10 Marks)
b. Define distinguishg@e ard indistinguishable states, Minimize the following DFSM.

50, will be treated as malpractice.
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g8 2 a. Convert the follg@NDF SM to DF
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28 e 7% Fig.Q2(a) ) (08 Marks)

g & b. Explaia.the simulators for Finite'State Machine. (06 Marks)

=5 ¢. Design P Pl =

g :;j %Mealy Machine that fgc@gpts the string ttiat ends either with aa or bb and Z = {a, b}

g g g;: ) Moore Machine<dhatproduces ‘A’, ‘B’ ‘C’ depending on inputs that end with ‘10°,

8 = ‘11" and othef§ Yespectively. ~ # (06 Marks)

2£ Y (" Module-2
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=% 3 a Build regularéxpression from the following FSM. [Refer Fig.Q3(a)].
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g g Fig.Q3(a) (05 Marks)

& b. State and pf%xg‘ pumping Lemma theorem for regular languages. Show that

- L= {a"d"|n >0} is not Regular. : {10 Marks)
¢. Show thﬁﬂgt»a‘g_gvular languages are closed under complzment and intersection. (05 Marks)
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() L={a"’|n<4,m>2,p<2}

(i) L={o: |wlrnod3 0& oe{abl"} 4%
(i) L ={a"™|m+niseven } & " /o (08 Marks)
Prove Kleen’s theorem — Any language t m e deﬁned with a reﬁxpression can be

87

accepted by some FSM and so is regular L (08 Marks)
Obtain NDFSM for the following regtilar expression (a +b)"abb. (04 Marks)
&% Vo dute-3 Adm
odule-3 N

Design a PDA for the Ianguag%% %&?}

L={oco'|oe(ab) yglﬁ‘em isreverseof o } ¢
and show the moves madé by PDA for the string “aa b% and “abacbba” (10 Marks)
Define Leftmost denvaﬁ%wﬁxghtmost dcrlvatlon e tree. Consider the grammar.

S — AbB S ASaAle

B —» aB |bB W%s» D—ale
Obtain LMD, RMDB:and parse tree for the st (10 Marks)
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Define ﬁF%pnd design a CFG for tlae followmg language.
() L@Oml 2“|m>1andn>ﬁ} ‘?’ N ”'*"“
(i) L={ oo |oe (a,b)"} & L% g
(i) L = {a" b" cint2m=kfofm>0andn20} %% (10 Marks)
Define CNF. Convert the follewing CFG into CNE@
S—ASB| e A—)@ a  B->SbSJA}DD (10 Marks)

£ ‘ Modg%‘“‘ﬁ: A
Define TM and,d%%i a turing machine. forl.= {® | 0e (0+§@Qi%d‘ontam1ng the substring 001}

Write transitiomwdiagram and show ves made by th% Turing machine for input string

10010. & (14 Marks)
Define %gé%%,xplain DTM and NIXEM. ;ﬁ%‘“ (06 Marks)
L #

Withra neat diagram exp e working of tapc Turing Machine. (08 Marks)

‘ ) Jesign a Turing ma;%g é“é&' accept L= { n > 1 }. Show the moves made for the string

“ 0011 and 00111. ¢ (12 Marks)
e

(06 Marks)

(07 Marks)

{07 Marks)

&
Explam Halting Preblem and Post Correspondence problem in Turing Machine. (10 Marks)

i) Decidable a VUnd.ecidable Language CMR 05 Marks)
ii) Quantum Eomputers BANGA?‘DIAI{".BS%‘ OE; 05 Marks)
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