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1(a) What is an automaton? List and explain the types of Automaton.

_ ; iv
(b) Explain the following components of a Finite Machine (i) Input (ii) B?t_‘l‘_mrf:zsr:ate (iv)
Start State (v) Accepting State (vi) Rejecting State (viii) Dead State (viii) Tra
(c) When is a string accepted by a Non-Finite State Automaton (NFA)?
(d) List five applications of Finite Machine (15 marks)

2. (a) Given Y, = {a, b}, construct a DFA that shall recognize the language
L={b™ab™:m,n > 0}.
. ={we{0,1}:
(b) Determine a Finite State Automaton (FA), M, accepting L, where L { 0 / Every
0 in w has a 1 immediately to its right.

(c) Construct a DFA which recognizes the set of all strings on E={ab} , starting with the

prefix ‘ab’.
(d) Construct a FA accepting all string over {0,1} having even number of 0’s and even
number of 1's. (15 marks)

3. (a) Design a DFA, M which accepts the language L(M)= {w € {a’b}*:W does not
contain three consecutive b’s}.

LetM={Q, £, 5, qo, F}

Where:

Q={d, 91,92 s},

2={a,b},

do, is the initial state,

F ={qo, a1, 9z, } are final states

and 0§ is defined as follows

Initial state Symbol Final state
Jo a Jo
%o b A1
g1 a Qo
a1 b qz
gz a Qo
gz b ds
gs a ds
K b 93

(b) Let M=({q1,92,93}, {0,1}. {a4}, {as} is a NDFA where & is given by
5(q1,0)={d2,93)  6(an 1) ={a)
8 (g2, 0) = {a1, 92) (92, 1) ={P)
3 (g3, 0) = {q2) 6 (a3 1) ={a1, 92)

(i) Construct an equivalent DFA and draw the transition diagram
(if) Check whether the string ‘011010’ is accepted by DFA and NFA
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(c) Obtain the state table diagram and state transition diagram (DFA Schematic) of the finite
state Automaton M = {Q, S, 8, g, F}, where Q = { o, 01, d2, ds.}, S={a,b}, . is the initial state,
F is the final state with transition defined by

0(do@)=0qz B(qs,a)=0q¢ 5(qz b)=0s

0(ana)=ds 0 (do b) =0y &(qs b) =02

0(dza)=de (qsb)=qp (15 marks)

4. (a) Consider the alphabet ¥ = {a, b}. Is there any language L on this alphabet for which
(L)* =L*? If yes, give an example of such a language; if no, explain why.
(b) Consider the following two languages on the alphabet 3 = {a, b}:
Li={a":n »1}; L,={":n » 1}.
Describe the languages below, using either the set notation or precise definition in
English.
Ly=L,* |, Ly=1L,, Lg=LUL, , Lg= Ll
Ly = (LHURY) | Lg= (L1 ULp)* 1 Ly = (L1Lz)"
(c) For each of the following three languages on ¥, = {a, b}, draw a deterministic finite
automaton that accepts it:
(i) All strings that have no b's (note that it includes A)
(ii) All strings with at least two a’s and any number of b's.
(ili) Al strings with at most two a’s and any number of b’s. (15 marks)

5. (a) Consider the following sets of integer numbers:
S1={4,5,6},
S, ={i:iis even}
S3 = {i: i is divisible by 3}.
For each set, specify its elements and determine whether it is finite or infinite.
(bi) Draw an example of a graph that has six vertices and six edges. Mark all simple cycles
in your graph.
(bii) Draw an example of a tree that has seven vertices, five of which are leaves. How many
edges are in your tree.
(c For the alphabet ¥, = {a, b}, draw a deterministic finite accepter that is equivalent to the
following accepter:

(15 marks)

(d) Explain the following terms with examples where applicable: (i) Alphabet (ii) Strings
(iii) Concatenation (iv) length of a string (v) Empty strings (vi) Positive Closure (vii) Star
Closure



