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Problem I. Interesting Game

Input file: standard input

Output file: standard output

Time limit: 2 seconds

Memory limit: 512 mebibytes

50th IMO 2009 Combinatorics C5hH
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Five identical empty buckets of 2-liter capacity stand at the vertices of a regular pentagon.
Cinderella and her wicked Stepmother go through a sequence of rounds: At the beginning of
every round, the Stepmother takes one liter of water from the nearby river and distributes it
arbitrarily over the five buckets. Then Cinderella chooses a pair of neighboring buckets, empties
them into the river, and puts them back. Then the next round begins. The Stepmother’s goal
is to make one of these buckets overflow. Cinderella’s goal is to prevent this. Can the wicked
Stepmother enforce a bucket overflow?

Is it a notorious coincidence with this problem?

Cinderella and her wicked Stepmother are playing the game. Cinderella has n non-negative integers aq, as, ..., ay
at first. There are two parameters A and B for this game.

Cinderella and Stepmother take turns playing, starting with Cinderella. One each turn, Cinderella can replace the
sequence ap, as, ..., a, by a new integer sequence a},dj, ..., al such that

i=1 i=1
Then Stepmother can choose B indices 41,42, ...,ip, and set a;,,Gi,, ..., 05 t0 0.
The game continues forever. Let M be the maximum value of a1, asg, ..., a, for all the time. Cinderella wants to

maximize M, and Stepmother wants to minimize M.

Determine the value of M if both players play optimally.

Input

The first line contains an integer T' (1 < T < 10°) indicating the number of test cases. For each test case:
The first line contains three integers n, 4, B (1< B <n <10%,0< A <10'2).

The second line contains n integers ay, az, ..., a, (0 < a; < 1012).

It is guaranteed that Y n <5 x 10°.

Output

For each test case, output a line containing one integer: the answer.
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Example

standard input standard output
4 11
3561 14
123 105
551 9
02103
5 100 5
12345
831
51220251
Note

A possible game process for the first test case:

{1,2,3} — {3,4,4} — {3,4,0} - {6,6,0} — {6,0,0} — {11,0,0}.
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