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3.5

a) yes, _ is required to be an element of the tape alphabet for every machine.

b) No.  _ must be in the tape alphabet, but it must not be in the input alphabet.

c) In general, no because each transition requires a move left or right.  But there is an important exception:  if the head is at the left end of the tape and the transition is to move left, then the head will stay in the same place.

d) No; there must be unique accept and reject states.

3.7

The problem is that it’s not possible to reject – reject is supposed to occur if no values of the variables result in 0, but it will take an infinite amount of time to make that determination.

3.8c (courtesy M. Korobko)
The idea here is to scan the tape as long as the machine can find to 0s and one 1 in each “logical pass” (each of which is composed of two actual passes):

“On input string w:

1. Scan the tape and find the first unmarked 0.  If it exists, mark it.  If not, move the head to the left end and scan the tape for 1s.  If no unmarked 1 exists, then reject; otherwise, accept.

2. Return the head to the left end and again scan for another unmarked 0.  When found, mark it and move the head back to the left.  If not found, accept.

3. Scan the tape for an unmarked 1.  If no unmarked 1 exists, accept; otherwise mark it, move the head to the left end, and continue from step 1.”

3.14a

We need to show that if L1 and L2 are decidable, then L1 union L2 is decidable.  There are machines M1 and M2 which decide L1 and L2 respectively; using these machines, create machine M:

M is a two-tape machine.  It first copies its input onto the 2nd tape.  Then it mrun M1 on the first tape.  If it accepts, them M accepts.  If not, M runs M2 on the 2nd tape and accepts if M2 accepts and rejects otherwise.

4.2 

{<M,R> | M is a DFA and R is  a regular expression, and L(M) = L(R)}

A machine to decide this would first verify that M and R are legitimate representations.  Then it would perform the algorithm to convert R into an equivalent DFA M’.  Then it will run the decider for EQDFA on M and M’.

4.3

A machine to decide ALLDFA will first compute the machine that recognizes the complement of L(A) (by flipping accept and non-accept states).  Then it will execute the machine to decide EDFA on the resulting machine.

4.16

We discussed this in class.  The idea is from the pumping lemma – use the maximum number of states in the two DFAs as the maximum string length.

