Swiss Olympiad in Informatics

2P 2017 Task eastereggs

Easter Eggs

Easter is coming and mouse Stofl plans to organize an Easter Egg Race for his two sons, mouse
Tim and mouse Tom. He has already selected possible hiding places around the house and
would like to plan the race. The race will run as follows: Tim and Tom each get a list of hiding
places, that they have to visit in this exact order and pick up an egg at each one. The last hiding
place on both lists is the same, hence who arrives first at the last hiding place wins the race. Stofl
doesn’t want them to just follow each other, thus they start from different hiding places at the
same point in time. The hiding places are chosen in a way such that when two hiding places
are adjacent, it takes the mice exactly one minute to get from one to the other. In addition, we
assume that the mice don’t loose any time at the hiding places themselfs to look for the eggs
(mice are natural hunter). Mouse Stofl’s sons are still small, so he doesn’t want them to get lost
and he wants them to find a new egg every minute. Which is why all consecutive hiding places
on the list must be adjacent in order to keep the race simple.

Stofl can’t stand the thought of seeing one of his sons disappointed at the end of the race,
so he wants to arrange the race course in a way, that both sons arrive at the same time at their
final hiding place. A hiding place can appear multiple times on the list, but no two successive
hiding places on the list can be the same (if a hiding place appears twice, the mice will get two
eastereggs). For the race to appear fair, both mice have to start at the same time and therefore
have to receive lists of equal length from Stofl. Because his sons are still very young and do not
yet have the astonishing stamina of a grown mouse, he would prefer for the race to be over as
soon as possible. You can assume for any two hiding places, that it is possible to get from one to
the other either directly (if they’re adjacent) or via a series of other hiding places.

Given are the number of possible hiding places N(N > 2), the starting points of Tim (A) and
Tom (B) and a list of adjacent hiding places.

Input

The first line contains four integers, the number of hiding places N, the number of adjacent
hiding places M, the starting hiding place of Tim A and the starting hiding place of Tom B. The
next M lines contain two integers each, a; and b; (1 < a;, b; < N), which indicate that a; and b;
are adjacent hiding places.

Output

If it is possible to create a fair race, print the minimal length of such a race (e.g how many entries
would there be on one list). If it is not possible, print the string “IMPOSSIBLE” (without quotation
marks).

Limits
There are five test groups, each is worth 20 points.
® Ingroup 1, wehave2 < N <10,1 <M < 30.
* Ingroup 2, wehave2 < N <1000,1 <M < 500000.
® In group 3, wehave2 < N <5000,1 < M < 500000.
In group 4, we have 2 < N <10000,1 < M < 1000000.
¢ Ingroup 5 we have 2 < N <100000,1 < M < 1000 000.
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Tim takes the path: 1 — 2 — 3
Tom takes the path: 5 — 4 — 3
After 2 minutes both arrive at the hiding place 3.
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Tim takes thepath: 1 — 2 — 4 — 3
Tom takes the path: 8 — 1 — 2 — 3
After 3 minutes both arrive at the hiding place 3.

Input Output
IMPOSSIBLE

After an even number of minutes Tim is either at 1 or 3 and Tom at 4 or 2.
After an odd number of minutes Tim is either at 2 or 4 and Tom is at 1 or 3.
It is not possible, that both arrive at the same time with the same number of eggs at the same hiding place.
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Tim takes the pathl — 2 — 3

Tom takes the path4 — 6 — 3

After 3 minutes Tom and Tim could meet at hiding place 8.

This is not optimal, because the can meet after 2 minutes at hiding place 3.
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