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Building Boundaries

Bash is developing an online city-building game. The map is the Cartesian plane with
n towers placed on it. The i-th tower is located at the point (z;,y;).

During the game, the players build m walls one after another. The i-th wall is a straight
segment connecting tower u; and tower v;. The walls are built so that:

e two walls never intersect, except possibly at a common endpoint;
e a wall does not pass through any tower other than its two endpoints;

e no tower lies strictly inside any polygon whose sides are walls.

A contiguous region on the plane is covered if every point inside the region also lies
inside a polygon whose sides are the walls that have been built. A mazimal region
is a covered contiguous region that is also not strictly contained in any other covered
contiguous region.

To show the players their progress, the game needs to display the total area of all
maximal regions after each wall is built. Help Bash compute these values.

Input

Each test contains multiple test cases. The first line contains the number of test cases
7 (1 < 7 <10%). The description of the test cases follows.

e The first line of each test case contains two integers n and m (2 < n < 2 - 10%
1<m<2. 105) — the number of towers and the number of walls.

e The i-th of the next n lines contains two integers x; and y; (0 < x;,y; < 109) — the
coordinates of the i-th tower. All towers are at distinct points.

e The i-th of the next m lines contains two integers u; and v; (1 < w;, v; < nj u; # v;) —
the towers connected by the ¢-th wall, in the order the walls are built. No two walls
connect the same pair of towers. The walls satisfy the conditions in the statement.

It is guaranteed that the sum of n over all test cases does not exceed 2 - 10°.

It is guaranteed that the sum of m over all test cases does not exceed 2 - 10°.

Output

For each test case, print a line with m integers. The ¢-th integer is twice the sum of
areas of all maximal regions after the first + walls are built. It can be shown that this
value is always an integer.

Vietnam National 2026 Building Boundaries 1



m % The 2026 ICPC Vietnam National Contest m%

Vietnam-Korea University of ICT — 8 November 2026 -

Sample Input 1 Sample Output 1
000888 12
0009
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Sample Explanation

The figure below shows both test cases after all walls are built. All maximal covered
regions are shaded, and each wall is labeled with the order in which it is built.
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First test case Second test case

In the first test case, after the first 4 walls, the towers 1, 2, 3 and 4 form a square of area
4, so the answer is 8. The 5-th wall is a diagonal of the square, which does not change
the maximal covered region. The 6-th wall does not form any new polygon. The 7-th
wall forms a new triangle with towers 2, 5 and 3, of area 2. The total maximal covered
area is 6, so the answer is 12.

In the second test case, the maximal covered region after the last wall is a triangle of
area 4.5, so the answer is 9.

Vietnam National 2026 Building Boundaries 2



