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#1. Let T be the Turing machine defined by these five-tuples:

(s0, 0, s1, 1, R), (s0, 1, s0, 0, R), (s0, B, s1, 0, R), (s1, 0, s0, 0, R), (s1, 1, s2, 0, R), (s1, B, s2, 1, L).

If T is run on the following tape, beginning in initial position, what is the final tape when T halts?

· · · B B 0 1 B 1 1 B B · · ·

Solution:
Beginning with the above tape, we obtain the following sequence of tapes, ending with the last tape in the
sequence:

s0
↓

· · · B B 0 1 B 1 1 B B · · ·
s1
↓

· · · B B 1 1 B 1 1 B B · · ·
s2
↓

· · · B B 1 0 B 1 1 B B · · ·
Machine halts.

#2. Let T be the Turing machine defined by these five-tuples:

(s0, 0, s1, 1, R), (s0, 1, s0, 0, R), (s0, B, s1, 0, R), (s1, 0, s0, 0, R), (s1, 1, s2, 0, R), (s1, B, s2, 1, L).

If T is run on the following tape, beginning in initial position, what is the final tape when T halts?

· · · B B 1 B 0 1 0 B B · · ·

Solution:
Beginning with the above tape, we obtain the following sequence of tapes, ending with the last tape in the
sequence:

s0
↓

· · · B B 1 B 0 1 0 B B · · ·
s0
↓

· · · B B 0 B 0 1 0 B B · · ·
s1
↓

· · · B B 0 0 0 1 0 B B · · ·
s0
↓
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· · · B B 0 0 0 1 0 B B · · ·
s0
↓

· · · B B 0 0 0 0 0 B B · · ·
s1
↓

· · · B B 0 0 0 0 1 B B · · ·
s2
↓

· · · B B 0 0 0 0 1 1 B · · ·
Machine halts.

#3. Let T be the Turing machine defined by these five-tuples:

(s0, 0, s1, 1, R), (s0, 1, s0, 0, R), (s0, B, s1, 0, R), (s1, 0, s0, 0, R), (s1, 1, s2, 0, R), (s1, B, s2, 1, L).

If T is run on the following tape, beginning in initial position, what is the final tape when T halts?

· · · B B 0 0 0 1 0 B B · · ·

Solution:
Beginning with the above tape, we end with the following tape:

s2
↓

· · · B B 1 0 1 0 0 B B · · ·

#4. Let T be the Turing machine defined by these five-tuples:

(s0, 0, s1, 1, R), (s0, 1, s0, 0, R), (s0, B, s1, 0, R), (s1, 0, s0, 0, R), (s1, 1, s2, 0, R), (s1, B, s2, 1, L).

If T is run on the following tape, beginning with the third blank from the left, what is the final tape when
T halts?

· · · B B B B B B B B B · · ·

Solution:
Beginning with the above tape, we end with the following tape:

s2
↓

· · · B B 0 1 B B B B B · · ·
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