1. Immediate Snaps Related problems:

a. Lets TST_n be a subroutine (task) that can be accessed by processors p_1,…,p_n and for each participating sets, one processor returns W(on) and all other return L(ost).   Given TST_n give an algorithm for the snapshot task in which each processor returns a snapshot of distinct unique cardinality (i.e. for participating set of size k, there is a snapshot returned of size, 1,2,…,k).

b. In the strong-renaming task on processors p_1,…,p_n, processors in a participating set of size k have each to return a distinct unique integer (slot) between 1 and 2k-1 inclusive. Give a Read-Write (no TST) to solve the problem. Hint: A processor p_i with the highest id in its snapshot of size |S_i| returns 2|S_i|-1, continue ``inductively’’ (whatever that means, that is the question here).

c. Let Symmetry-Breaking (SB) be the task in which processors output a bit 0 or 1, and the only none trivial constraints is that for a participating set of full size n, at least one processor returns 0 and at least one processor returns 1. Show that SB_n is equivalent to Renaming_(2n-1,n,2n-2). Renaming_(2n-1,n,2n-2) is a task on 2n-1 processors with the only restriction that when the participating set is of size n each processor returns a distinct unique integer between 1 and 2n-2 inclusive. Tasks A and B are equivalent if given B as subroutine in a Read-Write protocol one can solve A, and vise versa.

d. TST(n-1,n) is a task on n processors. For each participating set at least one (but may be more) processors output W(on), and when the participating set is of full size n, at least one processor outputs L(ost). Show that set consensus (n-1,n) in which n processors elect at most n-1 leaders is equivalent to TST(n-1,n).

e. Show that the strong-renaming task with the variation that when the size of the participating set is full, n, processors return integer between 1 and 2n-2 (else between 1 and 2k-1) is equivalent to TST(n-1,n).

f. l-exclusion: A group of free spirited young persons live in a dilapidated house with low hot water pressure such that only l of them can shower simultaneously and still get satisfactory water stream. On the entrance to the showers there is a SWMR board on which they conduct a protocol as to who will enter the shower room. Only l-1 of the people that express desire to shower may crash (go to sleep in the middle of the protocol or shower forever), yet even if they do we want to maintain the property that if someone new later wants to shower someone new  will eventually shower. Give a protocol to solve l-exclusion (generalization of Mutual-exclusion when l=1). Remember that this is not a one shot task. Processor may conduct protocol to get to the showers, shower, conduct protocol to tell the others she is done, go away for few days, and not allowed to be bothered then, and then come back and want to shower. 

