6E3018
B.Tech VIith Semester (Main/Back) Examination, June-2010

Computer Engineering

Time: 3 Hr Maximum Marks: 80
Min. Passing Marks: 24

Instruction to Condidates:

Attempt any five questions selecting one questins from each wnit. All questions carry
equal markis. (Schematic diagrams must be shown whercver necessary. Any et
vou feel missing may suitably be assumed and stated clearly. Unity OF yraniines
used calculared must be stated cleariy)

Unit—I
Q.1 (a) Supposc we restrict DFA so that they have at most one accepting state. Can any
rceular language /. be recognized by this restricted from of DFAY Justifv vour ~
an-swer? (%)
(bY tor the following NDFA find cquivalent DEA. (8)
,...I
—> Qo {qn- QI} {qu- (.1_:}
q 192 ¢
¢ ¢ ¢
s iy 1945
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OR

0.1 (a) Construct a Mealy machine with Z=A= £0, 1}. The output is 1 whenever the last
four symbols read ar¢ 1L1L Overlapping sequence  are accepted. Output 18
0 otherwise, (8)

(b) Let £ = {a, b, ¢} (2x4=8)
(i) Draw a DFA that rejects all words for which the last two letters match.
(i) Draw a DFA that rejects all words for which the first two letters match.

Unit-1l

Q.2  (a) Write regular expression for cach of the following language ove- the alphabet {a. b}.
(4x2=8)

(i The set of strings containing ab as a substring.

(i) The set of string having at most one pair of consccutive a’s and at most one pair
of consecutive b's.

(iti) The set of string whose length 1s divisible by 6.

(iv) The set of string whose 5t fast symbol (5™ symbol from the cnd) is 4.

(b) By using pumping lemma prove that 1L=4a" n=0} is not regular. (8)
OR
0.2 (a) Prove the following identity (a*ab + !‘Jar)a':af’|= = (g ] F bay . (8)

(b) Are the following truc or false? Support your answer by giving proofs or countcr
examples: (4+4=8)

(i) If LywLyis reguiar and L) 1s regular. than Lj is regular.

(ii) If 1." is regular then L is regular.

Unit-111
Q.3 (+1y shovs the grammar S — aBlab, 4 — aABla.B — ABb/b is ambiguous. (6)

(b} What is difference between context frec janguage and Determimstic context free
language. Give example of both language. 4)



Q4

Q.4

tc) If I 1s context free language and R being regular then prove. (3+3=6)
(1) LR 1s context frec.
(un) L-RKR = LR is also a context free.

OR
f:iy Find a grammar in chomsky normal form cquivalent to S — adbB. 4 —> adla.
B — hB/b. (8)
(by Let L ={a' & &4 j k> 1andi+;=k} Find a PDA (which accepts Via final
state) that recognizes . (8)
Umt-1V

(a) Construct a Turing Machine over an alphabet {0. 1. #!. where 0 indicatcs blank.
which takes a non null string of 1's and #'s and transfers the right most svmbol to
the left hand end. Thus ... 000 # 1 # 1000 becomes ... 0001 # 1 # 1 # 000,

The Head 1s mitially at the leftmost non blank symbol. (%)
(b) Explain the following: (4+4=8)
(1) Subroutines

(1) Closure propertics of recursive and Recursively cnumerable language.

OR
() Make the comment on the following statement finite statc machine with two stack
ts as powerful as Turing Machine. (4)

(b) Explain the following:
(1) Universal Turing Machine
(1) Rice Theorem

(c) Design a Turing Machine that accepts {('1” | n> }. (8)



Unit-V

()3 (a) Explain the model of Linear Rounded Automata.

(by Find the grammar generating the sct accepted by a linear boundcd Automata

A4 whosc transition table as follows. (10)
S oq Ry, 1L-C13 Ung
- q- Ry, 1 Rq“., i qu
q: $LCI] 1Rq:, IRC.]g
. q* :i Halt OLC}.; ORq.4
B >
_ OR
Q.3 Prove the following closure properties of context sensitive language: (4x4=16)

(a) Union
(b) Interscction
(¢c) Complementation

{d) Transpose



