
Problem E – Emergency Rations

A village stores emergency ration boxes. Each box contains a certain number of rations, and
the village leader keeps track of how many rations are in each box. Initially, there are no boxes
in the supply. Sometimes a new box is added to the supply, or an existing box is removed.

In an emergency, the villagers must choose exactly one of the following actions each day that
the emergency lasts:

1. pick one non-empty box and use up all rations in that box, or

2. use one ration from every non-empty box.

The leader is worried about the possibility of rapid consumption. Therefore, after each change
to the supply, the leader wants to know how many days it would take before all boxes become
empty, assuming that an emergency occurs and the villagers choose actions that empty all
boxes in the fewest possible days.

Note that the rations are not actually used; the leader only wants to know the minimum number
of days needed to empty all boxes. As running these simulations is not something the leader
can do alone, you have been asked to help.

Input

The first line contains an integer Q (1 ≤ Q ≤ 3 · 105) indicating the number of changes to the
supply.

The next line contains Q signed integers X1, X2, . . . , XQ (1 ≤ |Xi| ≤ 109 for i = 1, 2, . . . , Q)
indicating, in chronological order, the addition and removal of boxes in the supply. A positive
value Xi = +c means that a box containing c rations is added, while a negative value Xi = −c

means that a box containing exactly c rations is removed.

It is guaranteed that every removal is valid, that is, whenever a removal Xi = −c occurs, there
is at least one box in the supply that contains exactly c rations.

Output

Output a single line with Q integers, such that the i-th integer indicates the minimum number
of days needed to use up all rations right after the i-th change in the supply.

Sample input 1

8

+1 +2 +2 +7 -2 +10 -1 -2

Sample output 1

1 2 2 3 3 4 3 2

Sample input 2

2

+42 -42

Sample output 2

1 0
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