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Problem I
Redundancy Refrain

Time limit: 6 seconds

Professor Chen, a distinguished expert in Computational Paleography, has spent years studying the scripts of the

Non-Redundant dynasty. The scribes of this era followed a peculiar aesthetic doctrine: they believed that a text

loses its spiritual potency if it contains “echoes”.

In this context, an anagrammatic echo is defined as any two distinct segments of a text that, while not necessarily

identical in their ordering, contain the exact same symbols in the exact same quantities. For a text represented as

a sequence of symbols, an echo exists if there are two different starting positions x and y such that the subarray

of length l beginning at x is a permutation of the subarray of length l beginning at y. For example, consider the

sequence [1, 2, 1, 1, 3, 1, 2, 1]. The segment of length 4 starting at the second position, [2, 1, 1, 3], and the segment

of length 4 starting at the fifth position, [3, 1, 2, 1], form an anagrammatic echo.

Professor Chen has unearthed several such scrolls, but many symbols have faded over time, leaving gaps (repre-

sented by 0). Your task is to fill these gaps using symbols from the allowed set {1, 2, . . . , k} such that the resulting

Dissonance Score of the scroll is minimized. The Dissonance Score is the maximum length l of any anagrammatic

echo present in the completed sequence.

Input

There are multiple test cases. The first line of the input contains an integer T (1 ≤ T ≤ 104) indicating the number

of test cases. For each test case:

The first line contains two integers n and k (2 ≤ n ≤ 2× 105, 1 ≤ k ≤ n).

The second line contains n integers a1, a2, . . . , an (0 ≤ ai ≤ k).

It is guaranteed that the sum of n over all test cases does not exceed 2× 105.

Output

For each test case, output n integers b1, b2, . . . , bn (1 ≤ bi ≤ k) representing the restored sequence. The sequence

b must match a at all positions where ai ̸= 0, and it must achieve the minimum possible Dissonance Score.

If there are multiple ways to restore the scroll optimally, Professor Chen will accept any of them.

Sample Input 1 Sample Output 1

4

8 3

0 1 0 2 1 3 0 2

3 3

1 0 2

9 7

0 1 1 0 5 0 4 0 7

6 6

0 0 0 0 0 0

1 1 3 2 1 3 2 2

1 3 2

2 1 1 3 5 6 4 4 7

1 2 3 4 5 6
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