50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

— 10CS56
Fifth Semester B.E. Degree Examination, Aug./Sept. 2020
Formal Languages and Automata Theory

A &
Time: 3 hrs. ) W ﬁ"?ﬁfﬁx. Marks:100
1 a. Define following terms: ¢ T~
(i) Language (i) Alphabet . (iii) Powerset (iv) Petywve‘r“”s of an alphabet (v) Null string
R - (05 Marks)
b. ‘strings of 0’s and 1°’s c”dntaining two consecutive 0’s in it.
(05 Marks)
c. (05 Marks)
d. (05 Marks)
2 a
(07 Marks)
b. (03 Marks)
c.
(06 Marks)
d. (04 Marks)
3 a. State "arr ,ﬁrove pumping lemmég%f regular languages (05 Marks)
b. Prove that the Ianguage “F = {ww IWe %};w is reverse of w} is not regular.
(05 Marks)
(05 Marks)
(05 Marks)
4

(06 Marks)

(i) Derivation tree  (ii) ¥ield of atree  (iii) Leftmost derivation
(iv) Rightmost derivationsm, (04 Marks)
¢. Design a CFG for accepting arithmetic expressions involving + and * operators. Check if
your CFG is an arnblguous grammar or not. If it is an ambiguous grammar, then get an

unambiguous grammar for the same. (10 Marks)
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Define a PDA and the languages accepted by . (05 Marks)
Design a NPDA for the language L = {a“b?‘“‘ Wﬂ@m\% (05 Marks)

Design an NPDA for the language a N
L= {a"b*c™: k=n+mn20,t LT (05 Marks)
%f" ’ (05 Marks)

When a productlon becomés useless / nullable? What problem is faced when unit
productions present in ar? Simplify the fg owing CFG to CNF.

S —aSb |bSa | e [8S (10 Marks)
Define pumping leffiina of CFGs. Show that a3 b" ¢ is not a CFL using the same. (05 Marks)
Prove that contéXt.frée languages are not elesed under intersection and complementation
operations. A %%9 (05 Marks)

Define a g Machine. Design a.T M for copying string of n 1’s present in a tape to its
right si the end of execution diw;}%umber of I’s shouldfhg» 2n in the tape. (10 Marks)
Desi gnia-TM to accept any palm&xﬁt;’é of a’s and b’s. ’@%%? (08 Marks)
. (02 Marks)

or he language “Lﬁ% there is no turing

machine exists. P (10 Marks)
Define recursive languages. With a diag lain the relat16n§h1p of recursive, RE and
A (06 Marks)

non RE languages
i e (04 Marks)



