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Time ; Three hours

B.E. INFORMATION TECHNOLOGY THIRD YEAR SECOND SEMESTER -2019
(3" Year; 2% Seriester)

Subject Formial language & Automata Theory

U ' Full Marks 100

{201

A.Find the regular expression of all noniﬁégative-’int'égefs Withoht teadiﬁg:O*s" RE '-"[3'][ p

-B. Find the regilar express:on of the bmary strlngs whose lOOOth syrnbol from the end is’ 1’ [3] g
C. Differentiate recogmzer (autcmata) and Transducers (FSM) ' '_ o : o _ __'['g].‘li i
D. Attempt any two from the questlons " " T _‘ L - 2x6—-12
i. Designa DFA M that accepts the language L(M)"{w = {a, b}* W does not contam‘_
three consecutive b’s}. . , e
ii. . Convert the followmg Mealy machiné into Moote rnachme o
an LY S,
Al br
i, Ifa DFA M accepts any string at all it accepts cne strmg whose length is less than the'_. R
numberofstatesmM Provelt ' R SN al
“[coz Attempt any two questlons - , T B 3 : 2X10=20 |
. A. Give pushdown automata (PDA) for the followmg ianguage
L= {a b™: n<m<2n} o .
i. Let‘L’bea GFL and the correspondmg grammar ‘G’r. is.in. CNF. From G, derive the | .
necessary conditions of the pumping lemma for CFL S e
ii. Prove that L—{ap pis aprime} isnot a CFL
C. Reduce the following grammar 1nto CNF .
S->ASA |bA : =
‘A>B|S
B¢
co3 Attempt any two questtcns ” : ' | 2x1Q_—20
[20] A. Designa Turmg Machine whlch computes 2’s complement of the glven bmary strmg '

B. Design a Turing Machme over Z&{a b, c}, whlch accepts the language {wcw W {a, }*} .

C. Define TM with following varlants_:_"_
i. Storage in finite control
il.  Multiple track in the tape
iii.  Multiple’ tape in TM B

-
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CO4 | Attempt any four que'stions Co e T IR 4x5—~20

A, Let G=(V, 3, P S) where V—{a b S}, = {a b},and P—{ s> aSbI aSa] bSaI bSbI a} Show
that L(G) is regular. .

B. - Show that the gramimar G"'(V 2 P S), where V-—{a b S, A}, E—{a b}, and P
SOAA 7 ,
A>AAA |a|bA|Ab
A-DbA
is an ambiguous grammar _ : o e
C. Find the type of the followmg graminar and justify yout answer, ..
S — ACaB LT
Bc— acB
CB—-DB
aD — Db

Lettwo languages Ll and Lz are of type«r (1 e {0 1, 2 3}) Prove that L1 and Lz ate closed
under concatenation. -

Define monotonic grammar wrth an example Deﬁne yleld of a parse tree w1th an exami Slé

{cos
[20]

w.e.m.@

Show that dragonahzatron (or non-self-acceptmg) language is not recursWely enumerable -‘
Prove that universal language (Lu) is undec1dable R ; '

Attempt any one form rest.

C. State the complete sub graph problem (CSP) anid then prove that CSP IS NP complete
D. State the set cover problem and then prove that 11: is NP complete

CoT: Explam and construct Fmrte automata Regular Languages and therr propertles K3) :
'CO2: Describe and construct Context Free Languages Push Down Automata and therr propertles (K3)
-CO3: Explain and outline Turing Machine, its variants. (K4) P : . _
“CO4: Classify and analyze different types of graimimar and Ianguage (K4) :
CO5: Hlustrate different decidable languages, unsolvable problems and complex1ty (K3) =




