Petrozavodsk Summer Training Camp 2017
Day 7: DPRK Contest 2, Tuesday, August 29, 2017

Problem I. Rotating Line

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 512 mebibytes

Consider an infinite two-dimensional plane. There are n fixed points and one rotating line given on the
plane. One of the points is (0,0), the origin, and the line initially coincides with the y axis. The points
are distinct, but it is not guaranteed that no three points lie on a same line.

The line is being rotated in counter-clockwise direction. The centre of rotation is always one of the n
given points, initially the origin, but it may change. Specifically, as long as the line contains only one
point, the rotation centre is this point. As soon as the line meets another point, consider all given points
currently lying on our line, ordered as pairs of coordinates (z,y). If there are k points on the line, and
the current rotation centre is the p-th of them, counting from 1, the next rotation centre will be the
(k — p + 1)-th of these points. If p = k — p + 1, the rotation centre does not change. Initially, the line
starts rotating even if there are several given points on it.

Your task is to find the ¢-th rotation centre. The initial centre is numbered by 0, and as long as the
centre does not change, the counter does not increase. Nevertheless, it is guaranteed that, for the given
set of points, the g-th rotation centre exists.

Input

The first line of input contains an integer n, the number of points (2 < n < 3000).

The -th line of the following n lines contains two integers x and y, the coordinates of the i-th point
(=100 < z,y < 100). It is guaranteed that one of these points is (0,0). The points are distinct, but it is
not guaranteed that no three points lie on a same line.

The next line contains an integer @, the number of queries (1 < @ < 2700). Then follow @ lines, each
contains a single integer ¢; (0 < ¢; < 10%). It is guaranteed that the queries are given in strictly ascending
order.

Output

Prine @ lines, one for each query. Each line must contain a pair of integers: the coordinates of ¢;-th
rotation centre.
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Example
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Note

The initial rotation centre (numbered as 0) is (0,0). The rotation centre number 1 is (—1,2), because
this is the point which the line meets first.

Then the line meets two points (0, 1) and (1,0) simultaneously, so that there are three points on the line.
(—1,2) is the first of them in sorted order, so the centre has to change to the third point, which is (1,0).
Thus, (1,0) is the rotation centre number 2.

Then the line meets three points (—1,0), (0,0), and (2,0), so that there are four points on the line. The
centre is the third of them in sorted order, so the centre number 3 will be the second of the four points,
(0,0).

Similarly, we can show that the 4-th rotation centre will be (0, 1).

After that, the line meets two points (—1,2) and (1,0). The centre is the second point out of three in
sorted order, so it does not change.

After that, the line meets (2,0), so the 5-th rotation centre is (2,0).
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