Puzzler (last chance at this one):

Last time, Alice and Bob wanted to exchange messages, but the only time they met was in a class where Carl sat between
them. Everything they exchanged had to go through Carl. To prevent him from reading their notes, they devised a scheme of
using both of their locks on the outside of the suitcase.

But a problem happened: To all appearances, the locks seem identical. In other words, Alice can’t see whether or not a lock on
the suitcase is really Bob’s. She suspects that Carl has been switching suitcases, and the locks that she assumed were Bob’s
were actually Carl’s! It looks like some of the notes she received weren’t actually from Bob, but maybe from Carl instead!

This time we’re changing the problem a bit: All the locks are now combination locks. Anyone can buy as many combination
locks as they want. There is also a blackboard in front of the room, and if anyone wants, they can share the combination to any
of their locks if they want.

This time, two kinds of briefcases are available: the regular ones from before, and new smaller ones that can fit inside the
regular briefcases. What can Bob and Alice work out (with Carl possibly hearing the whole plan) so that Bob can send a private
message to Alice, and Alice can be sure the message came from Bob?
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