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Problem K. Dividing an orange
Input file: stdin
Output file: stdout
Time limit: 1 second
Memory limit: 256 megabytes

On a far-away planet i1c5l a community of n people harvested k oranges. Now they have to divide the
harvest among themselves.

This community is ruled by a democratic principle based on the rank hierarchy. Thus, the harvest is
divided the following way: each person gets a rank from 1 to n. Then, a person ranked 1 announce his
decision: who and how many oranges get. Afterwards all n people vote �for� or �against�. If at least half
of the people vote �for�, then the decision is accepted. Otherwise the person ranked 1 is ostracized from
the community and it is turn to person ranked 2 to announce a decision, and the procedure is repeated.

Each person wish to get the best for himself trying to get as many oranges as possible. Between the cases
with equal amount of oranges earned he will prefer the one with less people in community left. If a person
is ostracized from the community it is considered that he got a negative amount of oranges. If several
optimal solutions exist a person can choose any. Each person knows that other people also try to find the
optimal solution being guided by the same principles.

However, one of the community members has m wildcards that can give him predefined ranks. The task
is to find out the minimal and the maximum number of oranges that can be obtained for each wildcard
rank.

Input

The first line contains integers n, k and m (1  n, k  109, 1  m  105) � the amount of people,
oranges and wildcards respectively.

The second line contains m integers a1, a2, ..., am (1  ai  n), where ai � the rank given by i-th
wildcard.

Output

For each of ai write a minimal and a maximum amount of oranges on a separate line, which will be
obtained by the wildcard owner or �-1 -1� (without quote), if he or she will be ostracized.

Examples

stdin stdout
2 10 2
1 2

10 10
0 0

3 1 2
1 3

0 0
1 1

Note

In the first example the person with the first rank takes all the oranges and votes �for�.

In the second example the person ranked 1 has to give the orange to the person of third rank. If the first
one takes one orange then the rest of the members will vote �against�. If the first gives the orange to the
second then the second will also be �against� as he knows that by ostracizing the first they will also get
an orange but there will be less people left in the community. Because the third one will also be �against�
this is not an option for the first one.

Page 11 of 12


