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Max. Marks: 100

.!;;_g*_ Rt Note: Answer any FIVE full questions, choosing ONL full guestion from each module.
Module-1
I a  Define the following terms with example : 1)  Alphabet 1) Power of an alphabet
) String v} Language  v) Kleene star, (05 Marks)

b, Design DFSM for cach of the following languages :
) L= {W W has even number of 2’s and even number of b’s,

n) L={W: Wmod3£0}onXZ={a bl (10 Marks)
c.  Mention the differences between DFSM | NFSM and & - NFSM. (05 Marks)
OR

2 a. Defime Distinguishable and Indistinguishable states. Minimize the following DFSM.
L] D [E[F]GH]

8 | —A | B | *C [ D
0 B |G| A|C H|C|[G|G
i F €l C|G|F|G|E]|]C]

(10 Marks)
b. Convert the following NDFSM to DFSM. Refer Fig. Q2(b). (10 Marks)

£ vour answers, compulserily draw diagonal eross lines on the remaining blank pages.
g of dentification, appeal o evaluator and for equations written eg, 4248 = 50, will be treated as malpractics

Module-2
3 4  Define Regular Expression. Write Regular Expression for the following languages -
) L={a"b™"|n=0,mz=0" i) L={a"b"|n=4 m=3}
= i) L= {We{a bi*:sirings with alternate a°s and b’s. (08 Marks)
: b, Obtain ¢ — NDFSM for the regular expression a* + b* + ¢*, (06 Marks)
= ¢.  Build a Regular expression [rom an FSM. Refer I'ig. Q3(c). (06 Marks)
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State and prove Pumping lemma theorem for regular languages. Show that
L= -{'W‘»Uﬁ‘ | W (0+ 11%} 15 not regular. (10 Marks)

Show that if [y and L are reeular, then Ly w Ly, Ly Ly and 4% are also regular. (06 Marks)
Write Regular Grammar & 1'SM for the language

L=1W e {a bl*: W cnds with Pattern aaaa}. (04 Marks)

Module-3
Define CFG and design o CFG lor the following Languages :
1} ]’_.= {allh:l_n 'ﬂf{]:‘
i) L={WW" | Wel(ab)*)

iy L=40"1i#y, 1=0and =01, (10 Marks)

Define CNF. Convert the following CI'G into ONFE.

5 —aACa A—=aBla B—=Clc C—cl|s (10 Marks)
OR

Design a PDA for the language L = {a" b* | n = 0} and show the moves made by PDA for the

string aaabbhb (10 Marks)

Define Lefimost derivation . Rightmost derivation and Parse tree. Consider the grammar.
E—LFE+F E—E*L E—=FE-E L—id Obtain LMD _ RMD and Parse tree for
the string 1d + wd *ad. (10 Marks)

Module-4
Design a TM for the langnage L= {17 2" 3" | n = 1} Show that 112233 is accepted by 1D.
(12 Marks)

Lxplain any two techniques for TM construction. (08 Marks)
OR

Demonsirate the model of Tinear bounded automata. (08 Marks)

With a neat diagram |, explamn the working of Multtape Turmg M/C. (08 Marks)

Define and explain DT and NDTM. (04 Marks)

Explain the following with example -

11 Decidability i1y Decidable Languages 1) Undecidable langnages, (12 Marks)

Explain Halting problem in TM. (08 Marks)
R

Explain Quantum computers. (07 Marks)

Explain P and WP classcs. (07 Marks)

Write apphcations of TM (06 Marks)
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