
Problem M
This Is Sparta!

Time Limit: 1 Second, Memory Limit: 2G

King Primonidas is putting together a tournament to find the strongest gladiator in all the lands.
In total N gladiators have made their way to the Coliseum to bring back honor and glory to their
hometowns. Each gladiator starts with a certain amount of vitality. Vitality is similar to health
points in that it reflects the amount of damage a gladiator can take, but it also represents the amount
of damage they can deal (since energy is needed for strong blows).

The tournament consists of K rounds. Every round, the king arranges the gladiators in a line from
least to most remaining vitality, breaking ties randomly. King Primonidas believes that the true
strength of a gladiator lies in their ability to take a beating, so he orders the first gladiator (the one
with the lowest remaining vitality) to deal their strongest blow to the second gladiator. This blow
subtracts the first gladiator’s vitality from the second gladiator’s vitality. After the second gladiator
takes the hit, they deal their strongest blow (using their new, lowered vitality) to the third gladiator,
and so on. This process repeats until the second-to-last gladiator deals their strongest blow to the
last gladiator (who doesn’t get to attack anybody).

Notice that in the above process, a gladiator’s vitality can never go below zero. (A gladiator with
zero vitality deals a feeble blow of no damage to the next gladiator.)

Print the vitality of each gladiator after K tournament rounds, in order from the first to the last
gladiator in line.

Input

The first line of input contains two space-separated integers N (2 ≤ N ≤ 105) and K (1 ≤ K ≤
1018): the number of gladiators and the number of rounds in the tournament.

The next line of input contains N space-separated integers v1 v2 . . . vN (0 ≤ vi ≤ 1018): the
starting vitality of the gladiators.

Output

Print N space-separated integers: the vitality of the gladiators at the end of the Kth round of the
tournament, in the order that the gladiators currently stand in line.
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Sample Input 1 Sample Output 1

6 3
21 28 24 23 1 12

1 1 3 6 3 10

Sample Input 2 Sample Output 2

3 1000
8 2 10

0 0 2

2025 ICPC North America Championship Problem M: This Is Sparta!


