
Hockey Hog
Input file: standard input
Output file: standard output
Time limit: 4 seconds
Memory limit: 1024 megabytes

A hockey rink for hogs has the shape of a convex polygon A with vertices A1, . . . , An. At vertex Ai there
is a net numbered i.

The rink lies entirely strictly inside another convex polygon B with vertices B1, . . . , Bm. Polygon B
bounds a dangerous zone: a spectator is not allowed to be inside B, but may stand on its boundary or
outside B.

The nets open toward the inside of the rink. From the outside, each net is protected by a small opaque
fence consisting of two panels placed along the two sides of the rink incident to vertex Ai.

A spectator at point P can see a goal scored into net i if the ray starting at Ai and passing through P lies
inside the interior angle of polygon A at vertex Ai, or on its boundary. Otherwise, the protective fence
of this net blocks the view. The fence of net i can block the view only of net i and does not affect the
visibility of the other nets.

Because of the strength and mass of the hogs, a net into which a goal is scored breaks immediately and
is no longer used. The match ends when all nets are broken. The order in which the goals are scored is
given by a permutation p1, p2, . . . , pn: the k-th goal is scored into net pk.

Before the k-th goal, the spectator wants to change his location: choose one valid point P outside the
interior of B, move to it, and remain there until the end of the match. Independently for each k from 1
to n, determine the maximum number of goals among the remaining ones (into nets pk, . . . , pn) that the
spectator will still be able to see after choosing the best possible point P .

Input
The first line contains one integer 1 ≤ T ≤ 105 — the number of test cases. The descriptions of the T test
cases follow.

The first line of each test case contains two integers n and m (3 ≤ n,m ≤ 5 · 105) — the numbers of
vertices of polygons A and B, respectively.

The next n lines each contain two integers xi and yi — the coordinates of vertex Ai. The vertices of
polygon A are given in counterclockwise order.

The next m lines each contain two integers zi and vi — the coordinates of vertex Bi. The vertices of
polygon B are given in counterclockwise order.

All vertex coordinates of the polygons are integers whose absolute values do not exceed 109. It is guaranteed
that both polygons are strictly convex, and that polygon A lies entirely strictly inside polygon B.

The last line of each test case contains a permutation p1, p2, . . . , pn of the numbers from 1 to n — the
order of the nets into which the goals are scored.

It is guaranteed that the sum of n over all test cases does not exceed 5 · 105, and the sum of m over all
test cases does not exceed 5 · 105.

Output
For each test case, output n integers: the k-th integer must be equal to the maximum number of future
goals the spectator can see if they choose the best possible valid point P before the k-th goal.
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Example
standard input standard output

2
3 4
1 1
3 1
1 3
0 0
4 0
4 4
0 4
3 2 1
4 3
-1 2
1 2
2 4
-2 4
0 -1
6 5
-6 5
1 2 3 4

1 1 1
2 2 1 1

Note
Consider the second sample test case.

Before the first goal, the spectator can choose, for example, the point (0, 10). From this point, the goals
into nets 1 and 2 are visible, so the spectator can see 2 future goals.

Before the second goal, net 1 is already broken. The spectator can choose the point (−3.5, 2.5), which lies
on the boundary of polygon B. From this point, the goals into nets 2 and 3 are visible, so the spectator
can again see 2 future goals.

Before the third goal, only nets 3 and 4 remain. There is no valid point from which both of these goals are
visible at the same time. However, the spectator can choose, for example, the point (3, 2) on the boundary
of B and see the goal into net 4. Therefore, the answer for this moment is 1.

Before the fourth goal, only net 4 remains. The spectator can stay at point (3, 2) and see the last goal.
Therefore, the answer is also 1.

Thus, for the second sample test case, the answers are 2, 2, 1, 1.
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