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I've been thinking about a possible ”simple” proof for (a) [Applying cargo train algorithm with
M carriers is the same as applying the usual carrier algorithm M times] using induction. | was wondering if
you see any logical flaws in this argument, since it somehow seems too
elementary.

Proof sketch using induction:

~Ben

Base case (add 1 additional carrier to the traditional carrier
algorithm): Clearly, elements of the first carrier are ejected in the
same order they are using the traditional carrier algorithm; there is
nothing “new” yet. The only difference is that we only have
information about one element at a time before we insert that
element into the second carrier. But there is nothing wrong with only
knowing information about one element in the traditional carrier
algorithm. If elements enter the second carrier in the correct order,
then they must leave in the correct order as well. So elements are
ejected in the same order from the second carrier as they would be
if we just applied the traditional carrier algorithm twice. (I think the
key idea here is that after elements are ejected from the traditional
carrier, they can’t change order or interact at all.)

Inductive step: Here, we may assume that adding k-1 carriers to the
traditional carrier algorithm (for a total of k) is the same as applying
the traditional carrier algorithm k times. Now, if we add a k'th
additional carrier, we can apply the same logic as in the base case.
That is, adding a carrier is just like performing another traditional
carrier move. Hence, having a total of k+1 carriers is like performing
the traditional carrier algorithm k+1 times.
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