Lunch

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 512 megabytes

You are given a convex polygon with N points. It is not guaranteed that no three points lie on the
same line. There are M different special points inside the polygon. Additionally, a point C' is given with
coordinates (xg,yo), which lies inside the convex polygon but not on its boundary.

Alice and Bob play a game, taking turns starting with Alice. On each turn, a player must choose a vertex
of the polygon different from C' and move it to point C. If there is already a vertex at point C in the
polygon, these vertices are merged. A move can only be made if there is a special point that lies inside
the polygon before the move, but not in it afterwards. It is guaranteed that the point can never be on the
boundary of the polygon after any number of moves.

After a move, the polygon is not required to be convex and can also become degenerate (i.e., become a
segment). The game ends when a player cannot make a move.

There are also g changes of two types:

e + z y, which means that the point with coordinates (x,y) becomes special. It is guaranteed that
this point was not special before.

e — z y, which means that the point with coordinates (x,y) stops being special. It is guaranteed that
this point was special before.

After each modification, as well as at the beginning, determine which player should win if both of them
play optimally. After each modification, the game starts with the initial polygon, taking into account the
applied modifications to the special points.

Input

The first line contains three integers n, m and ¢ (3 <n < 10000, 0 < m < 100000, 0 < g < 1000000) —
the number of points in the polygon, the number of special points and the number of changes.

The second line contains two integers ¢ and g (—10° < xq,yo < 10?) — coordinates of the point C. It
is guaranteed that the point lies inside the given polygon and does not lie on its border.

Each of the next n lines contains two integers x; and y; (—109 <z < 109) — coordinates of the i-th
point of the polygon. The points are given in a counterclockwise order.

Each of the next m lines contains two integers x; and y; (7109 < xi,yi < 109) — coordinates of the i-th
special point. It is guaranteed that at any time the points are distinct and lie inside the polygon.

The following ¢ lines contain a description of the requests. The i-th of them contains the symbol ¢ and
two integers x and y (¢ = «+» or «-» (without quotes), —10° < x,y < 10°) — description of the next
request.

e If ¢ = «+», then the point (z,y) becomes special. It is guaranteed that this point was not special
before.

e If ¢ = «-», then the point (z,y) ceases to be special. It is guaranteed that before that this point was
special.

It is guaranteed that at any time after any number of correct moves, none of the singular points can be
on the boundary of the polygon.
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Output

Print ¢ + 1 lines. In the first line, print «Alice» (without quotes) if Alice wins before any modifications
with optimal play, and «Bob» (without quotes) otherwise. Then, in the i-th line, print the winner of the
game after the (i — 1)-th modification in a similar format.

Example

standard input standard output
5563 Alice
03 Bob
-4 -2 Bob
1 -4 Bob
50
14
-4 2
0 -1
-2 -1
-10
0 -3
-12
+40
+ -2 2
+02

Note

Consider the polygon before any modifications:

On the first move, Alice can move a vertex of the polygon with coordinates (-4, -2), then the polygon will
look like this:
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In this state of the polygon, Bob cannot make a move anymore, and therefore loses.

Scoring

The tests for this problem consist of 6 groups. Points for each group are awarded only if all the tests
in that group and some tests from the previous groups pass. Offline-testing means that the results of

testing your solution on this group will only be available after the competition ends.

Additional constaints
Group | Score Required groups Comment
n m q
0 0 - - - - Samples.
1 16 n=3 m <3 g=20 _
2 13 n <18 m < 18 g<1 1
3 15 n <18 m < 18 - 0-2
4 17 | n <5000 | m <5000 qg<1 1,2
5 21 n <5000 | m < 100000 | g < 5000 0-2,4
6 18 - - - 0-5 Offline-testing.
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