6726

One-Way Roads

A city has a road network with all roads arranged in a K × K square grid, with intersections (total
(K + 1) × (K + 1)) numbered as shown below (for an example 4 × 4 grid).

There are no one-way roads in the city now. For ease of movement of cars, the traﬃc department
plans to convert all roads to one-way, while ensuring that any intersection can be reached from any
other intersection. However, the fire brigade is located beside intersection A, and a set of factories with
high fire risks are located in a set of intersections J. It is known that no intersection in J can be reached
from A without making a turn somewhere, irrespective of which roads are made one-way or the route
followed. The fire brigade has requested the traﬃc department to convert the roads to one-way in such
a manner such that fire trucks starting from A can reach all of the intersections in J passing through
the minimum total number of intersections possible to avoid delay. How should the traﬃc department
decide which road to set which way?

Input
The first line contains the number of test cases N (0 < N ≤ 3).
For each test case, the first line contains K (1 < K ≤ 100), the dimension of the grid. The
second line contains the intersection number A (an integer indicating the intersection number in the
numbering scheme shown). The third line contains the number of elements in J (1 ≤ |J| ≤ K), followed
by the intersection numbers of the elements in J (|J| integers indicating the intersection numbers in
the numbering scheme shown).

Output
For each test case, in the first line, print the case number, followed by a colon, followed by a single space,
followed by the total number of intersections passed to reach all elements of J from A, not counting
intersection A or the intersections in J. Then print 2K(K + 1) line, one for each possible edge in
the grid. Each of these lines should contain (in this order): an integer x, an integer y, and an integer d
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from the set {0,1} where x and y are valid intersection numbers, and d = 0 if the one-way is set from
x to y or d = 1 if it is set from y to x. The two nodes in an edge can be printed in any order as long
as the correct d is printed. Similarly, the edges can be printed in any order.

Sample Input
1
2
4
2 6 2

Sample Output
Case 1: 2
0 1 1
4 5 0
2 1 1
6 7 1
1 4 1
2 5 0
3 4 0
7 4 1
0 3 0
5 8 0
3 6 1
7 8 1

