CSE 322: In tro duction to F ormal Mo dels in Computer Science

Assignmen t #2

April 8, 1998

due: W ednesda y , April 15

There are t w o pages to this assignmen t.

1. Exercise 1.8.3. Mak e y our regular express ions as short and simple as

y ou can. Giv e a v ery brief explanation of wh y eac h one is correct.

2. Exercise 2.1.2. Instead of describin g informally

, giv e an equiv alen t reg-

ular expres sion. Mak e y our regular express ions as short and simple as

y ou can. Giv e a v ery brief explanation of wh y eac h one is correct.

3. Exercise 2.1.3 (a), (b), and (c). Just giv e the state diagram for eac h

automaton. Mak e y our state diagrams as simple as y ou can. Giv e a

v ery brief explanation of wh y eac h one is correct.

4. (a) Giv e the state diagram for a deterministic �nite automaton that

accepts the language

L = fw 2 f0; 1g

�

j w is the binary represen tation of a m ultiple of 5g:

F or the purp oses of this problem, assume that e represen ts the

in teger 0, and that leading 0’s are o.k. F or instance, e, 11001, and

00101 are all in L, but 110 and 00001 are not.

Hin t: Let the state set b e fq

0

; q

1

; q

2

; q

3

; q

4 g, and main tain the prop-

ert y that (q

0

; w )

�

M

(q

i

; e) if and only if w

0

mo d 5 = i, where w

0

is the in teger with binary represe n tation w . No w think, for exam-

ple, ab out what the remainder mo d 5 of (the in teger with binary

represe n tation) w 1 w ould b e, if y ou kno w that the remainder mo d

5 of (the in teger with binary represen tation) w is 3.

(b) Supp ose y ou w an ted to solv e part 4a no w for m ultiples of k instead

of m ultiples of 5, and y ou to ok the state set to b e fq

0

; q

1

; : : : ; q

k �1 g,

generalizing the hin t ab o v e. F or � 2 f0; 1g, what w ould � (q

i

; � )

b e? What is the initial state s and the set F of �nal states?

(c) By induction on jw j, pro v e that y our construction in part 4b sat-

is�es (q

0

; w )

�

M

(q

i

; e) if and only if w

0

mo d k = i, where w

0

is

the in teger with binary represen tation w . Problem 2(a) on As-

signmen t #1 ma y b e useful.

(d) Conclude that y our automaton in part 4b accepts the (binary

represe n tations of ) m ultiples of k .