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Question Paper Code : D 2153

BB Tuch, DEGREE EXAMINATION, APRILIMAY 2010,
Filth Semester
Carsputer Sciesce and Bngineering
S 1303 — THEORY OF COMPUTATION
(Comanon to Seventh Semester Information Techrwlogs)
(Regulation 2004)
Time - Three haurs Masinsom 100 marks
Answer ALL questions
PART A 110 %2 = 20 mar)

1 Construct deterministic fate sutomata 1o recoguize odd namber of 1s aud
even number of D27

2 Staie the relations among regular expression, deterministic foite avtonaton,
non deterministic fnite aviomaton and fiute automaton with epsilon
transition

3 L L -
sepming expression that generates L.

42 (0,11 s s contann 00 s s ot ety ). Construet. o

4 Prove or disprove that the regular lungunges are cosed under concatenntion
awnd compleraent

Consider the following grammar G with productions

S 5 ABGIBaB A +0A [BaC aaa B >bBbla C > CA|AC
Give 0 CHG with no useless variables that gemerates the sase laguao.

6. State the defimstion for Pushiovn automata.

7. omsert the allowing grammar G in greibach norenal form

S ABbla A anAlB B o bAb




[image: image2.jpg]& Design o Tusitgg machine with o more thas three states that aceepts the
language

Gt by, Asseme X = a,

9 State Rice's theorem

v hat. the cotlession of all Taring machnes is countible

PARTB — (5% 16

@ marks

1t G Deseribe the fundamental differerces in the rules for forming DFA

i NEA. Are these differences important in terms af the Janguages
They can recognize? Give a reason for your answer. ®
(i) Comstruct an NFA for the following regular expression @
a=brash
o

(51 Consider the alphabet A
baasb,....] over A

bl and the language L = Ibb, bab, baab,

)1 A funite or infinite? Give a brief season for your amswer [

i) Write down a regular cxpression Lnal represents the above

Junguage 1. @
lii Weile down @ regular grammar which deseribes the ubove

language L o
i) Drans the DPA corzesponding to the above language L. ®

12 G G Find an equalities for the following repular exprossion and prose for
the satne

(1 b b e nacab
@ b

(31 atn s bitean GBI+ nan s b Y

i State and prove using an examol
Language @

. the properties of regular

or

(1 State the algarizh for minimization of a DFA. Construet @ mimmized
DFA for th: segular expressian ta + b) (3 = b and trace for the sieing
baaaal as
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Consier the grummar
e 108
S siCises
G S oa
G C oo
where 1. 4 .  stand for if, then, and else, and ¢ and 3 for
‘conditional” snd “statement” respectively.
(1) Comsirues a leftmost decivation for the seatence v =i b ti bt
(21 Show the corresponding parse tree for Use above sentence.

) 1 the above grummar asbigeous? I so, prove it

41 Remove ambiguity f any and prose that beth e gramn:as
produces the sam languige s

o
Consider the GNF CFG G = (I8, T, G, D 1. 1a, b
SoeCDldTCe ¢

A5, Piwhere Pis

vatble
ToeDCleSTla D o.dcla

Preseat a pushdovs, automaten that secepts the langnage generated by

this gramar

Your PIYA must necept by eraply store. it must star with S on its s
and it must be based on ke above grammas

[0 Define Pesping Lemens for Contost Freo Languages. Show that
Tl ber 14 <k is ot context-free ©
G Comstruet a Turing Machine (TAI fa muse an input strizg over e
alphabet A = lal to the right one eell. Assusme that the t2pe head
e somewhere on  blask cell 1o the Tefl of L input <tring. All
ther cells are blank. Tabeled by . The maciae ousl move the

omtire string to the sigh. one coll, leaving all remaining cells blark
a0
o

Convert the fullowing grumsaar toto an equicalent one with o ui

productions and nn useless symhols. Corvert o Chomsky Normal Form

(ONE), ity
S AlCH
A-cD
B -18]1
© 0cto
D22
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[image: image4.jpg]Consider he langunge of all TMs that given no input eventually
wrile & no-bluu syisbel o thesr tanes. Bxplasn why <his set is
decidale. Why dacs this not eanflict with the haling problem? (81

Prase that the Post Correspondence Problons is decidable for sttings
over the alphabe (0) [}

o

Prove st the problem of delesmining if the languages gererated
by o CEGs are cqual 1= wndecidabio @

Prove that the Puncheard Py

#le 15 NP complete: 8
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