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USN
- ) CMRIT
Internal Assessment Test 1 — November 2021
Sub: Automata Theory and Computability Sub Code: | 18CS54 ‘ Branch; | ISE
Date: 13/%1/20 Duration: | 90 min’s Max Marks: | 50 Sem/Sec: | VA,B&C OBE
Answer _any FIVE FULL Questions MARKS | CO |RBT
1) a) Write down the formal definition of NFA (Non deterministic finite automata), [4] CO1| L2
explain extended transition function and language acceptance of NFA.
b) Prove the equivalence between NFA and DFA. (Deterministic finite 6] |COL| L2
automata)
2) Construct minimal DFA for the following languages. [5+5=10] | CO3 |L3
a) L={a’bwa*|w € (a+b)*}, Y = {a,b}.
b) Set of strings containing “atc” anywhere in a string of {a-z}, that is, Y = Co3 L3
{a,..,.z}.
E.g., “atmeatcpgat” will be accepted but not “axydaa” etc
3) a) Convert the following NFA to DFA. Here (s is the starting state, g is the | [5+5=10] | CO2| L3
final state, and {®} denotes the null set.
a B
0s {0105} {as}
ol {02} {02}
g2 {®} {D}
(b) Consider the transition table of the following NFA. Describe the L3
processing of the input string ‘00100’ using transition function and extended
transition function.
Here g is the starting state, g is the final state
0 1
Us {995} {0s}
Qs {®} {92}
Q2 {0} {0}
4) (@) Define equivalent states of a DFA. [3+7=10] |CO2| L2
(b) Consider the following transition of table of a DFA and apply minimization coz| L3
algorithm on it to find out the minimal DFA. Here g is the starting state, gs is
the final state.
a b
Qs (o} s
01 Qs 02
02 [OK] J1
03 ds Os
Q4 Os Os
0s Js 04
Qe gr Os
g Qe gs




5 Discuss the following operations of DFA with example.
(@) Union

(b) Concatenation

(c) Cross product

(d) Complement

6 Construct DFA for the following languages.
a) Set of all strings over Y, = {a,b} where (number of a)%3 =1 and (number of
b)%2 = 1. Here % denotes remainder.

— rejected etc

= {a,b}.
E.g : bbabbaba — it will be rejected, bbabbabbbb — will be accepted etc

E.g : aaaabbb — accepted, aaaaaaabbbbb — accepted, aaabbb — rejected, aaaabbbb

b) Set of all strings where every ‘a’ is immediately followed by at least two ‘bs’,

[2.5+2.5+2.
5+2.5=10]

5+5=10

CO2

CO3

CO3
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HOD Signature




