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Q.1) a; Define Deterministic Finite Automata [6]

Construct a DFA over 3= {0,1} for accepting language where
strings are having number of 1's as multiple of 3

A deterministic finite automaton (DFA} is a 5-tuple

(Q, Z, 6, q0, F), where

Q is a finite set called the states,

¥ is a finite set called the alphabet,
§:Q x & — Q is the transition function,
g0 € Q is the start state, and

F € Q is the set of accept states.

b) Construct a non deterministic finite automata over } = {a, b} [6]
that accepts strings ending with 'ab’ and convert it to its
equivalent DFA
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Define Moore & Mealy machines with example

Moore machines are finite state machines with output value and
its cutput depends only on present state. It can be defined as Q,
qo, ', O, 6, A) where:

Q is finite set of states.

qO 1s the initial state.

2. is the input alphabet.

O is the output alphabet.

6 is transition function which maps Qxy — Q.
A is the output function which maps Q — O
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Mealy machines are also finite state machines with output value

and its output depends on present state and current input -

symbol. It can be defined as (Q, qO, 2, 0, 6, A’) where:

Q is finite set of states.

qO is the initial state.

2. is the input alphabet.

O is the output alphabet.

6 is transition function which maps Qx5 — Q.
A’ is the output function which maps Qx3— 0O
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Q.2) a) Minimize the following DFA (Figure 1) to its equivalent automata [6]
with minimum number of states
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b) Convert the following €- NFA (Figure 2) to its equivalerit NFA [6]
without € transitions
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c) Construct a DFA for language L = {anb™ | n, m>=0 } [4] =
Q i Q ah
Q.3) a) Represent the following sets by Regular Expressions - 2 marks (6]
’ each
1. The set of all strings over {a, b} beginning and ending with &
a (axb)* a
2. The set of all strings over {0, 1} ending with 00 and beginning
with 1. ; v id
t (or)* oo
3. The set of all strings over {a, b} with three consecutive b’s.
N

(axb)* bbb Corb)™

b) Construct a finite automaton for the regular expression [4]
(a+b)*abb
Gib
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c) 'Construct a regular expression corresponding to the state (4]
diagram using ARDEN’s Theorem
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Describe, in English language, the sets represented by the 55 [6]
following regular expressions

1. afa+ b)*ab * ge% D{/ QH Sb“; g—i-aw-}{:ﬂizj (,O.H’F\ ‘CL)
and ending  with ’ :
Ry . | ' 'L
2 b+ b*a . gf oy b shug oi %@iamd L:aof‘i

@ﬁ&\’hr\?dgi/ iom,\mgl b\QLcmea’,

3. (aa + b)*(bb + a)*
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b) Using pumping lemma show that the set L = {aP| pis a prime}is [4]

not regular
(P-T0)



- Proof. We show that P.L. doesu™ hold,
If Lis I‘f“gl,"iﬁ’fil“ then by P L dn such that .
Now let 2 = 0™ wheve 1 > n + 2 is prime,
x €L z,mat% tzl > 0. so by i?éw du, v, w such that (1)+(4) hold.
We show that Yu. eow (1) (1) don't all hold.

If 0™ is written as (0" = wew, then 07 = QI*glvigiwl,

JE Jue] < nand || > 1, then consider i = 51 4 ez
wvtw = 0oF ‘0 vi(lol+lw) gl
— oUvl+1){v]+w]) ¢
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Both factors > 2

c) Prove or Disprove - 4 marks for stepwise solution [4]
(1+00*1) + (1+00*1) (0O+10*1)*(0+10*1) = 0*1(0+10*1)*

Lrs = (1roo*1) +(voo* 1) (o+10%) I (orio¥ D
(1 + oo NS (czér'\b*o'*(gw\r\ﬁ*a) w9 Tip
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