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Max. Marks:100

Fifth Semester B.E. Degree Examina 20l8lJan.20l9
Formal Languages and ata Theory

Time: 3 hrs.

Note: Answer any FI
atleast TWO

'd 4"
wquestions, selecting@
from each part. #q\
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%ffi@I a. Define the following with an q#mdft5 : fffiv
(i) Alphabet (ii) Sfiingyery@i) Languages (iv) PoTler of an alphabet (06 Marks)(r) Alphabet (u) $trmgmmsl) Languages (ry) ro1*

b. Define DFA. Construct the Q#( for the following lapguapes:
(i) String of a's and b s.$%fing with abb. -@(iil L= { w/lwlmod$ffi0} onX= { a}. @1/(ii) L= tw/lwlmodffi%fl) on>= { a}. ffid*,

c. Convert the folloryipgrlWA into equivalent DF$[ Kefer Fig.Ql(c) ].
,q\ ^ 

a** . .1)l
.. t*=" -,6f,tffi,m-',,' xd

*S%# * ffg.Qr1.;&d%\2 a. writ& flegutar expressiolr ffi*ing languag.tffi

III it{: {.y, 
l:-.-{} lt^-Uffi,reast 

3 conseffiios }

(06 Marks)

0 l. (08 Marks)

I

(10 Marks

I of2

(ir) L= {a'b*lm+nisegenf 
-- .- 

@fueffi--=- 
) 

"& (06Marks)

b. Prove that every languagi@fined by regular efudlon is also deffihy finite automata.
**g)v * {re Y './ (08 Marks)

c. Convert the followingffif* expressiong ffiF-A with e-Trau*sit$ns:
(i) ab(a + b)- S 

* (ii) aa(b + a)- &Mil -W (06 Marks)(r/ .lu(a r u,, \ (u, 4.r(u - o/ * TMP 
w 

[uo ]vrarKs,

State and rroffioing lemma Wffit}, hnguages. tr (08 Marks)

il.r;tm! 
fo"llowing "r*ffi not'.sukw

$Iilto=n(q;# W (osMarks)

if Lr and Lz arffiffar, so is Lr QLzw (04 Marks)c. Uho\frulat rI L1 anO L2 arQffiUEr, so ls Lt Q L2ff

.:# ffitr @
a.*Dpfine context freepragrdar. Obtain thqffiWfor following languages:

m#U tr= l anb'cfufum=k for n>flu{>01** '(ii) 1= 1 wwR &ffi iu, b)- ) u, ***'(ii)1=1wwR&ffiiu,b)-) q @ (O8Marks)

b. bonrtruci*gfudffiori O.riuutiopffiht most derivation and parse trees for the grammar.
g-MP\E-ElE*Elffiforinputstring"id+id*id-. (06Marks)

c. Is the followffig granrmar amblguous?

S*raSlX ffi
X *r aX I a W (06 Marks)

q s PART-B
5 a. Define PDA. pfffie languages of PDA? Construct the PDA to accept language L.

L = { w Wl w e (a+b). } where wR is reverse of w. Show the moves made by PDA

?
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b. Define DPDA. Construct DPDA for languag. 61W1: {a'bo I n > l} *%# 
" 

(05 Marks)

c. Obtain the PDA for the grammar * re
S + aABC ffi**
A + aBla ffi-ffi*
B + bAlb .*. * )# &*
C + a *ry (05 Marks)%ff%* w.wtw6 a. Define useless symbols, e-prodg;fq{4rn* and unit productip*e Simplify the following

S-+aAlalBblcC ffiMryS -+ aA la lBb I cC gqw #*A .aP e%/ "*/@kqq
* 

Ill dl,

D+ddd W* W
b. Define CNF. Coq&refrtft following grammar toFNF

*@
,qffirM

ry' (08 Marks)

S+oAlgff \ ffit-0.t#ffit ffiffi-
^ ffiug" L: { anb'cn I n&.0$ is not context free. (06 Marks)c. Show tlfukq ry essrrrrrre &"il&b* S "& \.. 8 ;fl

7 a. Defirffi*ffuring machine. Instaiiffiivihus description pffiiring machine. Obtain a TM for
language - s* d**ffi ffi;={0nl'2nln2l}**k *e**# uaffi* (lOMarks)1=10n1'2nln2thfu {%--# ffiffi (loMarks)

b. Explain the following n*}y' @ ry %l
(r) Multi-tape turing ffihines * dO Multi-tape turing- ffi-ir.r ffiS 

* 
6.

(ii) Non-determigistid Turing machines _ry&
t/iii\ (inrrrlotir,rc-ohrino tnqohine hrr nn*rnWet P*)V
(ii) Non-determigistidTuring machines Wtu' "@
(iii) Sirnulatinqq&*ring machine by;ryptffier. ffiW (10 Marks)

w ffi- d\d
Write short nptdon: %ffi *-* *

a. Halting pgob%m ffik
b. P;-'St@tp*dence prouffi W-
c. un-d@6Ule problem 6qY # 

*
rl l-tecidi%ilitw ,qm*%# 4\ (20 Marks)d. Deqidatility ffiry# *fu (20 Marks)

..4-_ w &*k p *'$r" d"; *Y

e,\ e*: *ffi'r
Wp. 6q-W @w,q4u%/ &re" dL ar
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