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3 Mean Value Theorem

(10 points)

Time Limit: 2 seconds
Memory Limit: 256 MB

Statement

Little Y is taking the final exam for calculus, and there is a question on the exam that says, "Please describe
and prove the Mean Value Theorem." However, Little Y, who hasn't studied at all, has no idea what the
Mean Value Theorem is. He can only guess what it might be.

"For a sequence a1, as, . . . ,ay consisting of 1 and —1, there exists a cyclic shift of the sequence such that
all of its prefix sums are within the interval [I, 7] if and only if..."

After writing down this sentence on the exam paper, he couldn't continue. Although he obviously didn't
score any points on this question, he was still curious about it after the exam. To help him find patterns, you
are given a sequence a1, as,...,ay. Foralll < k < N, please tell Little Y the minimum and maximum
values among the prefix sums of the cyclic shift of the sequence starting from position k.

A cyclic shift of a sequence s1, $2, . . ., S starting from position k is the sequence
SkySk+1y-+-3SN, 81,82, .,8k-1:
, . , i . 0
The prefix sum of a sequence s1, S2,. .., sy isdefinedas {d_, ;s: |0 <i < N} where ), ;s¢=0.

Input Format

The first line contains three integers, IV, representing the length of the sequence.

The second line contains N integers, a1, as, . .., an, representing the given sequence.

Output Format

Output NV lines. On the k-th line, output two integers, representing the minimum and maximum values
among the prefix sums of the cyclic shifts of the sequence starting from position k.

Constraints

e 1< N <108
° aiE{—l,l}

Test Cases

Input 1

11-1-11
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Output 2
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Output 3
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lllustrations

In Example 1, all cyclic shifts of the sequence 1,1, —1, —1,1 are:

e k=1:1,1,—-1,-1,1, whose prefix sums are 0,1,2,1,0, 1.

e k=2:1,-1,—-1,1,1, whose prefix sums are 0,1,0, -1, 0, 1.
k=3.-1,-1,1,1,1 whose prefix sums are 0, -1, -2, —1,0, 1.
k=4:-1,1,1,1, -1, whose prefix sums are 0, —1,0,1, 2, 1.
k=5:1,1,1,—-1, -1, whose prefix sums are 0,1, 2, 3, 2, 1.
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