The 4th Universal Cup
Stage 20: Grand Prix of India, March 21, 2026

Problem H. Maximum Difference

Input file: standard input
Output file: standard output
Time limit: 7 seconds
Memory limit: 1024 megabytes

For an array B, define its score, denoted by score(B), as follows.

Start with a variable X = 0.

In one operation, choose a non-empty subsequence! S of the current array B. Then:
o Update X <« max (X, max(S) — min(95));
e Sort the elements of S in non-decreasing order;
o Write the sorted elements back to the same chosen positions of B.

You may apply operations any number of times.

The value score(B) is the minimum possible final value of X such that, after some sequence of
operations, the whole array B becomes non-decreasing.

You are given an array A of length N.

You are also given M updates. In each update, two integers P and Y are given, and you must
set Ap =Y. The updates are persistent.

After each update, output score(A) for the current array.

T A sequence S is a subsequence of a sequence C if S can be obtained from C by deleting several,
possibly zero or all, elements from arbitrary positions.

Input
The input is given in the following format:
T
N M
A; Ay -+ Ay
P Y,
Py Yy
o All input values are integers.
e 1<T <104

e 1< N,M<5x10°

e 1< A, <N

« 1<P<N

« 1<Y, <N

o It is guaranteed that the sum of N over all test cases does not exceed 5 x 10°.

o It is guaranteed that the sum of M over all test cases does not exceed 5 x 10°.
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Output

For each test case, after each update, print one integer on a separate line — the value of score(A)
after applying this update.

Examples

standard input standard output
2 3
4 4 0
4413 2
4 4 1
3 4 1
3 2
23
61
214445
35
Note

Test case 1: After the first update, the array becomes [4,4, 1,4], and the answer is 3.

In the same test case, after the second update, the array becomes [4,4,4,4], which is already
sorted, so the answer is 0.

Test case 2: After the only update, the array becomes [2,1,5,4,4,5], and the answer is 1.
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