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General instruction(s): - Step by Step Procedureis required to solve the Problem

Q.No. | Question M ax CO | BL
Marks
1 a. Prove using mathematical induction for the following
|uv|=|u]+ |v| for u,v arestringsover X. (3 Marks)

b. Consider A={00,10,20}, @ ={},L={&} and X ={0,1,2}.
Then compute the following
1. L°
2. ¢ 10 COl | BL2
3. X2-A where—isasetminusoperation. (4 Marks)
c. Give an example for
(i) L & L¢(cisacomplementary operation of L) areinfinite.

(i) L isfiniteand L¢ isinfinite. (3 Marks)
2. Convert the following NFA with € to NFA without e.
a b c €
> 0 q0 1) ? ql
10 CO2 | BL3
ql o ql ? a2
* 02 ? 1) q2 )

Starting state  : g0
Fina State 1 g2




a) Construct a DFA which accepts dl strings over the alphabet X
= {0,1} which can be seen as a binary representation of
numbers that are divisible by 4. For example, number 5
corresponds to the string 101 (which is a binary number
representation for 5) and the string 101 should be rejected by
the DFA. Thefollowing isan incompl ete attempt to construct
the automata for the above language. Complete it [find
transitions and final state(s)].

q0 ql 02
10 CO2 | BL3
a3 a4
(5 Marks)
b) Convert the following NFA to DFA.
a b
>d0 | {q0,q1} | q0
ql g2 g2
*g2 ? ()
Starting state  : g0
Final State . g2 (5 Marks)
i) Minimize the DFA whose transition tableis given below.
0 1
->q0 gl g3
ql g2 g4
g2 a3 g2
*93 g4 a5
g4 a3 a4
b 94 B 10 CO2 | BL3
Starting state  : g0
Final State : {03,94,095} (5Marks)
ii) Given aregular expression for the Language that contains ab
or bainthe sting for X = { a,b} (2 Marks)
iii) Convert the following Regular Expression to Finite
Automata. (a*+bc) (3 Marks)
Convert the given Finite Automata transition table to Regular
Expression.
a b 10 | co2 | BL3

->q0 gl o)
ql a2 | {ql,qg3}
a2 @ a3




(3] @ | 6 |
Start State: g0
Final State: g3

NOTE*: Please refer below to the BL — Bloom’s Taxonomy Levels and mention the respective level in
the questions.

Bloom’s Taxonomy Category
Levels

BL1 Remembering
BL2 Understanding
BL3 Applying
BL4 Analyzing
BL5 Evaluating
BL6 Creating






















