Union of Regular Sets:  Example

Based on the construction given on p.46 in the book.

Suppose A1 = { all bit strings of length 2 }.

The corresponding machine M1 would have its transition function δ1 specified by the following table.

	
	From state
	Input 0
	Input 1

	(
	len 0
	len 1
	len 1

	
	len 1
	len 2
	len 2

	(
	len 2
	too long
	too long

	
	too long
	too long
	too long


Also, let A2 = { all bit strings that contain a 0 }.

Then M2’s transition function δ2 could be specified by this table:

	
	From state
	Input 0
	Input 1

	(
	need 0
	have 0
	need 0

	(
	have 0
	have 0
	have 0


For the union of A1 and A2, we construct a new machine M whose states are the Cartesian product of the states of M1 and M2.

M’s transition function δ can be defined by means of the table below.  Note that in order to figure out the state to go to next, you need to look up the corresponding destinations in M1 and M2 above.  M acts as though it’s running M1 and M2 at the same time.  We accept an input string if either M1 or M2 would have accepted it.
For example, δ(len 1 have 1, 1) = len 2 have 0 since:

δ1(len 1, 1) = len 2   and   δ2(have 0, 1) = have 0
	
	From state
	Input 0
	Input 1

	(
	len 0, need 0
	len 1, have 0
	len 1, need 0

	(
	len 0, have 0
	len 1, have 0
	len 1, have 0

	
	len 1, need 0
	len 2, have 0
	len 2, need 0

	(
	len 1, have 0
	len 2, have 0
	len 2, have 0

	(
	len 2, need 0
	too long, have 0
	too long, need 0

	(
	len 2, have 0
	too long, have 0
	too long, have 0

	
	too long, need 0
	too long, have 0
	too long, need 0

	(
	too long, have 0
	too long, have 0
	too long, have 0








