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. Answer four questions only.

01. (@)

()
(c)
02. (a)
(b}

Let x and y be any two strings over an alphabetZ. Show that

[xy|=]x|+]|¥] ; where | w | denotes the length of the string w.

Define a substring v of a string w.

Show that if % is a substring of a string w, then 4% is a substring of w”*, where x®
denotes the reversal of a string x. [Hint: you may assume that Gp)® = X for any
two strings x and . -

State whether each of the followings are true or false. Justify your answer.

(i) 101 € 0¥(0U1)*

() a"b™ e (ab)*(ab)" m=1,2,..
(ili) (au byvabu ba)*=(aw b)*
(iv) abb € a*c*ba*(bb)*b*a*

Define a DFA (deterministic finite automaton) and describe the operation of it.

Design a DFA to accept the strings over {0, 1} consisting of an even number of 0s
and an even number of 1s. Test your DFA with each of the following input
strings. Clearly show the work you have done.

G 00
(i) 10101
(iii) (00)*0110

Define the language accepted by a DFA.
What is the language accepted by the DFA shown in Fig 2.17
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Define an NFA (nondeterministic finite automaton) ﬂnd des
plications
What are the differences between a DFA and an NFA ? Pr S
of finite automata. e e
th. : th .ymbol from
Design an NFA fo accept all strings over {0, 1} such

the right is 1. _ e
ul d form a Moore
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Providing an illustrative example, explam hoW You

machine to a Mealy machine.

: -,’

machlﬂ o

52}-,.1'-{11, B, i3}, 0=

Let M= (S, I, O, 3, ) be a Mealy machine, where 5= én 3in’ Table 4.1,
{01, 02}, and whose state transitions and outputs ﬂIe

Explain what is meant by “1mplementat10n of a Meﬂl Y

_ o(s, i) As, D)
i iy i3 i1 iz i3
51 ) 81 51 (4] 02 [, B
52 & 82 ‘82 2] 1] a .
Table 4.1

In the usual notation, obtam Meode and Mm rmlchlf“35

Define the isomorphism between two Mealy machHIBS

Let M;, M> and M5 be Mealy machines. Show that: -

1 Mi=M

(Il) Mle”“uMgalldMgmM3Z>M; m%

ines.
machin®
Define the behavioural equivalence between two Me!

Let M), M> and M3 be Mealy machines. Show that
M| EMg andM25M3 = M] EM3

What is meant by a weaken homomorphism? Cable 51 and Table 5.2
in

Let M; and M be the Mealy machines defined
respectively.
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6(s. 1) O(s. i) 1 o(s. £) | 3(s. i)

a b a b a b a b
P q ¥ 1 2 So 8o 8 0 0
q P r. 1 2 5 8 52 0 0
r q g 2.1 57 5o 52 1 1
5 r s 2 1

" Table 5.2 - M,
Table 5.1 - M,

The triple ¢ = (o, ©, 8) is defined as w(p) = 5o, a{q) = 50, (1) =51, A(s) =52, and @
and 6 are identity functions. Check whether ¢: A, — M, is a weaken
homomorphism.

06. Explain what is meant by an SP partition of states of a Mealy machine.

Let M be the Mealy machine whose transitions and outputs are defined in Table 6.1.

8(s. ) B(s. )

0 1 0 1

o d c s K
b I a 5 5
c e b ! t
d b e t t
e - a f s 5
f c d s 5

Table 6.1

Letn= {{a, [}, {b, e}, {c, d}}.

(i) Show that wis an SP partition of M.
(ii) Find another SP partition of M, different from = above, which consists of at least
two elements and at most four elements.

(iii) Show that wis output consistent,
(iv) Construct the quotient machine%.
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