
CSE322 Theory of Computation (L8)

Today

Review



Define Switch3(L) = { w such that L contains w’ &
w is a version of w’ in which 
every alternate 1 is switched to zero, 
starting from the first 1}.

Show that regular languages are closed under Switch3.



States = Q x {ODD,EVEN} // EVEN/ODD keeps track of the position of 1 in w’
* State is (q,ODD) means that the last 1 was an odd 1 in w’, 

so it must have been switched to 0, and the current state in D on w’ is q
* State is (q,EVEN) means that the last 1 was an even 1 in w’, 

so it must have been retained as 1, and the current state in D on w’ is q

Starting state = (q0, EVEN) //no ones has been seen until now

Final states = F x {ODD,EVEN}

Transition function:
* d1 ((q,ODD),1) = { (d(q,1),EVEN) } // last 1 was an odd one in w’, 

so it must have been switched to 0; now another 1 is observed, 
thus move according to D

* d1((q,EVEN),1) = {} // last 1 was even one in w’ so it must have been retained as 1 in w; 
now, another 1 is observed in w – however, it is not possible have another 1 in w’ retained as 1, 
so go to the NULL-state.

* d1((q,ODD),0) = { (d(q,0),ODD) } // last 1 was even one in w’ so it must have been retained as 1 in w; 
now a 0  is observed in w’ which could not have come from a 1 in w 
(since that 1 would be an even 1 which would not be flipped) – 
hence, that 0 in w must have come from a 0 in w’

* d1((q,EVEN),0) = { (d(q,0),ODD), (d(q,1),EVEN) } // last 1 was an odd one in w’, 
so it must have been switched to 0; now a 0 is observed, guess both options: 
0 in w’ is retained as 0 in w, and 1 in w’ (it would be even one) is switched to 0 in w



Prove non-regularity of ...

PAL = { w : w = rev(w) }         BAL = { balanced strings using ( and ) }

WW = { ww : w is a string }




