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Attempt three questions

A University approved calculator may be used

for basic computations, but
appropriate working must be shown to obtain full credit.



Automata Theory 2009

(a) Construct complete deterministic automata recognising each of the following lan-
guages. You do not have to justify your answers, but each automaton will be
marked either right or wrong.

(i) a®+ (a® + a® + a®)(a®)*.

(i) {z € (a+b)*:|z|, =4 (mod5)}.
(iii) {z € (a+b)*:|z|, > 4}.

(iv) abab(a + b)*.

(v) (a+ b)*abab.

(b) Construct a complete deterministic finite state automaton that recognises all those
binary strings that represent numbers that when divided by 5 leave the remainder
3. The string € represents 0, and we allow leading 0’s. To obtain full marks you
must justify your answer.

(a) Construct a complete deterministic automaton with 2 states that recognises the
language ‘
L={z e (a+b)*|z| =0(mod2)}.
Construct a complete deterministic automaton with 3 states that recognises the

language
M = (a+b)*aa(a + b)".

Show how to combine your two automata in order to construct a complete deter-
ministic automaton that recognizes the language L\ M.

(b) Write down a non-deterministic automaton with 7 states that recognizes the lan-
guage
a®(a + b)*ab(a + b)*a’.

Use the accessible subset construction to construct a complete deterministic au-
tomaton recognizing the same language. To obtain full credit, please show all steps
in your application of this algorithm.

Exam questions continue overleaf



(a) Apply the standard algorithm to find a regular expression describing the language
recognised by the automaton A below. To obtain full credit you must show all
steps in the algorithm.

(b) What is a regular expression?
State Kleene’s Theorem.

Assuming the standard results concerning automata with e-transitions, prove that
the union, product and Kleene star of regular languages are likewise regular.

(a) Apply the minimization algorithm to construct a reduced, accessible automaton that
recognizes the same language as the automaton below. To obtain full credit, please
show all steps in the algorithm.
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(b) Use the method of quotients to construct a complete deterministic automaton that

recognizes the language (a + b)*abaa. To obtain full credit, please show all steps in
your calculations.

Exam paper ends



Automata theory

Exam paper 2009
Exam qnestion ” Comments
1(a) All standard types of automata dlscussed in
Chapter 2. Slrmlar to HW1 Ql and HW3 Q2
1(b) I discussed the rnethod for solving thlS question
in class Srmﬂar to HW1 Q2
2(a) Standard algorlthm combmmg automata

reflecting boolean operations on languages.
Similar to HW2, Q1.

2(b) - Standard algorlthm Slmllar to HW2 Q2
3(a) Standard algorithm. Similar to HW4, Q2 and
- - ) HWS5, Ql and HWS6, Q1.
,3,(,b,) , - S Bookwork
4(a) Standard algonthm Slmﬂar to HW5 Q2 and
HW6, Q2.

a) |standardalgorithm. Similar to HW6, Q3.
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