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3) We will prove that the two models are equivalent by showing that a Stay TM can simulate any
steps that a regular TM can, and that a regular TM can simulate any steps that a Stay T™M
executes.

The first direction of the proof is fairly simple. A Stay TM can simulate a regular TM simply by
not using its Stay option, since any transition allowed on a regular TM is allowed on a Stay TM.

For the other direction, each move left or right in a Stay TM can be replicated identically on a
regular TM. But, we must find a way to simulate the move:

&q,a)=(r, b, S)

on a Stay TM on a regular TM. We will replace each move of this type in a regular TM as
follows:

&(q, a) = (temp-state,, b, R)
d(temp-state,, X) = (r, X, L), for each character X €' U B.

Note that the the temporary state is different for each destination state r that has a stay transition
in the stay machine. Without this distinction, there’s no way of knowing which state to proceed
to from the temp-state. Also, note that you need several transitions, for each alphabet character
and the blank symbol, because the transitions must handle whatever character appears on the
square to the right. Finally, it’s important to do the right transition before the left transition
instead of the other way around because we’re only guaranteed that a square will be available on
the right. '

Creating this substitution will allow a regular TM to simulate the behavior of a Stay TM so that
outcome of all input strings in the Stay machine is preserved in this regular TM that simulates it.
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