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

(b) Explain the following components of a Finite Machine (i) Input (i) Return (iii) State (iv)
Start State (v) Accepting State (vi) Rejecting State (viii) Dead State (viii) Transition

(c) When is a string accepted by @ Non-Finite State Automaton (NFA)?

(d) List five applications of Finite Machine (20 marks)

2. (a) Explain the following terms with examples:

(i) Alphabet (i) Strings (iii) concatenation (iv) reverse of a string (v) length of a string
(vi) Empty string (vii) Derivation of sentence (viii) Sentential form (ix) Positive closure
(b) Convert the transition table below to DFA
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(c) Construct a DFA which recognizes the set of all strings on L= {“vb}, 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. (20 marks)

3. (a) Design a DFA, M which accepts the language L(M)={w e {a,b} "y does not
contain three consecutive b’s}.

Let M ={Q, Z, 8, Qo, F}

Where:

Q ={qo, g1, 92 ds.}, T={a,b}, qo, is the initial state, F ={qo O1, e, } are final states

and 0 is defined as follows:

Initial state Symbol Final state

Qo a Qo

Go b [°f]

Qi a Qo

a1 b Q2

g2 a o

q2 b qa

Qs a ds

Q3 b Qs J

(b) Let M=({q; a2.q2}, {01}, {a4}, {as} is a NDFA where 3 is given by
(g1, 0) ={az qa)  O(ar 1) ={m)
5 (gz, 0) = {q1, 92) 5 (a2, 1) ={P)
6 (qs, 0) = {a2) 0 (93, 1) ={d1, 92)

(i) Construct an equivalent DFA and draw the transition diagram
(i) Check whether the string ‘011010’ is accepted by DFA and NFA

—



(c) Obtain the state table diagram and state transition diagram (DFA SchematiC) of the finite
state Automaton M = {Q, S, 5, 9o, F}, where Q = {q,, g1, 2 3}, S={a,b}, Qo is the initial state,
F is the final state with transition defined by
(A @)=a: &(asa)=qs 5(qy b)=qs
0(a1,2)=qs 5(qe b) =gy (g b)= Q2

0 (g a) = do O (qy, b) =qo (20 marks)

(d) Consider the following grammar-
S SAA
AT aAb/\

Show the left-most-derivation, rightmost, and derivation tree for the string
(20 marks)

5. (a) (f) Draw an NFA that accepts the language defined by the following grammar:
S ™  aaan
A T  bbBlccC
B~  BbBc

(bi) Draw an example of a graph that has six vertices and six edges. Mark al| simple cycles
in your graph.

edges are in your tree.
(c For the alphabet 2 ={a, b}, draw a deterministic finite accepter that is equivalent to the
following accepter:

a a b a
CHRER:
L ‘\‘ &

(20 marks)



