
Decidable Problems

EQ      = {<A,B> | A,B are DFA, and L(A) = L(B) }
DFA

Th:  EQ       is decidable.
DFA

Proof:  We construct a DFA C with 

L(C)  =  (L(A)    L(B))    (L(A)      L(B))

L(A) L(B)

C can be constructed by TM M using algorithms
we developed for closure under , , 
Since L(C) is empty  iff.  L(A) = L(B), we can use
previous theorem for deciding L(C) nonempty.  



Th.  E          is decidable.

Decidable Problems on CFG’s

CFG
E        = {<G> | G is a CFG, L(B) is nonempty}

CFG

Decidable Problems on CFG’s

Th.  E          is decidable.CFG



Decidable Problems for CFG’s

CFG
EQ      = {<G,H> | G,H are CFG, and L(G) = L(H) }

  EQ       decidable??
CFG

Th.  Every CFL is decidable.    (HW 3)

Reg. Lang. CFL Decid. Tur.
Rec.

Undecidable Problems

Showed these problems for FA and CFG’s decidable:
Acceptance, Emptiness, Equivalence

Qu:  What about for TM?

A      = {<M,w> | M is a TM that accepts w}
TM

Will show that A      is not decidable (ie, undecidable)
TM







Another Example, continued

Contradiction, proving that     is not countable.

Therefore, f is not onto     .

x is a real number, but its not in the list.  

Therefore, x = f(i) for any i.

We could write an algorithm to pick the ith digit
of x so that its always different from f(i)’s ith digit.

x differs from f(i) on ith digit (after decimal point).  


