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Q1. Short questions
a) Formally define a Context-Free Grammar. Give an example.

b) Differentiate between Regular Language and Context-Free Language. Give one example of
each.

c) Write CFG for the language: {0"@1" | n =0} U {1"@0"| n = 0}
d) Consider the following Context-Free Grammar

<EXPR) — <EXPR> + <TERM> | <TERM>
<TERM> — <TERM> x <FACTOR> | <FACTOR>
<FACTOR> - (<EXPR>) | a

Formally describe the above grammar. Using the above grammar construct parse trees of the
following expression:

axa+(a+a+a)
(5+5+5+5=20)

Q2. Describe the languages denoted by the following Regular expressions:
(Note: The alphabet), ={0, 1})

a) 000 (¥3)*0
b) 1*(01*)*
o 1(333)0
d) 03*0U13*1UO0U1
(25+2.5+2.5+2.5=10)

Q3. Consider the language:
{1707 | n = 0}

a) Construct a Push-Down Automata that recognizes the above language.

b) Formally describe the constructed Push-Down Automata.
(5+5=10)

Q4. a) Define a Turing Machine. Define Turing-Recognizable and Turing-Decidable
languages.

b) ConsiderT = {a, b, c}, I'* = {u, v} and states are qi, gjand gk

Write the transition functions that handles the following Turing Machine
configurations:

i. uaqibv yields uqjacv

ii. ubgiav yields ubcq;v

iii. wcgqjav yields uqkcbyv
(5+5=10)




