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Date of Examination : 21-Mar-2025, 2:00 PM - 3.30 PM
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General instruction(s):

e Answer All Questions

e M - Max mark; CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -

Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

Q.No Question

4] Prove that the language L = {a"b™ | 1 < n < m)] is regular language or not.

M [co|BL

7

by Let h be a function defined as h: £ —» TI'* (i.e., letter to word substitution) and
is called homomorphism. The function h is extended for words with h(ab) =
h(a). h(b) for a, b € E. The inverse homomorphism function h=Yis defined
in a usual way. Consider the following homomorphism h from the alphabet
{0, 1,2} to {a, b) defined by: h(0) = ab,h(1) = b, h(2) = aa.
" 1. Whatis h(0210)? 1 mark
2. IfL is the language whose regular expression is (ab + baa) « bab, what
ish~'(L)? 2 marks

Consider the grafﬁxﬁnf X-Qa,\’bl,\‘.\'l(. Prove that the grammar is
_ ambiguous. o

] Design context free grammar for the language L = {a'b/c*i=j+ k) and
, derive the string a*b3c using your grammar.

there is a 1 and vice versa. Is this grammar generating L = {w|ny(w) =
n, (w)}? Justify. If not, what further modifications are required in the grammar
in order to generate the language L?

) Consider the grammar G with S =051 | 150 | €. In this grammar, for every 0 -

(o8]

w
N

#)” Consider the grammar S ASA|aB,A 2B,B 2b|e. Convert into
Chomsky Normal Form

kf Consider the context-free grammar whose rules are S >SS | Sa | a. Convert
into equivalent grammar in GNF.

Given the context-free grammar G:S — XY, X 2YY | 0,Y 2 XY | 1. Use the
CYK algorithm to determine whether the strings 00110 is in the language
generated by the given grammar.

10 | 3| 3
|

incomplete trace sequence (instantaneous description — ID) and moves for the

9.}’ Consider the PDA for accepting palindrome strings over {a, b}. For the below ( ‘[ J
5 1/ 4

given string ababababa, identify the required state or partial input string or
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stack content in the “fill in the blanks” entry. Note q is the start state and ar
is the final state, Z is the start stack symbol.

(go, ababababa, Z,)

+ (go, babababa, aZ,)
+ (qo.abababa, baZ,)
+ (go, bababa, —)

+ (go,ababa,-)

+ (=, baba, babaZ,)
F (q‘l' ™ abazo) -

+ (g4, ba, baZ,)

+ (q1,a,aZ,)

F (—,€2,)

F (qr.€.Zy)

Consider the language L = {a?"c¢™b™|n,m = 1). The objective is to
construct a (pushdown automata) PDA for this language and below are the
partial transition rules. The main idea is to push a 0 in the stack whenever a is
read and when bs are read, they need to be cancelled against 0s such a way
that for every one b is read, two 0s need to be cancelled out in the stack. You
are expected to fill-in the remaining rules which are left un-attempted
(denoted with - in the rules) and complete the rules such that the constructed
PDA will accept the given language L. FY1, the transition function § of the PDA
is defined as: 6§: Q X ZU (A} xI' = finite subsetof Q xI'*. You are
allowed to use only one (new) additional state which is q,, the final state. Write 5

only incomplete rules 2,4,6,7,8 for answering the question. Z is the start stack
symbol.

1. 8(q0.a,2)=(ql,0%)

2. 8(q1,a,-)=(q1,00)

3. 8(ql,¢,0)=(q2,0)

4. 8(q2,¢-)=(=-)

5. 8(q2,b,0)=(q3,2)

6. 8(q3,--) = (=)

7. 8(q4.b-)=(=")

8. 8(94.A-) = (=)
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