C. Concatenation of Arrays
Zadanie z Codeforces / Div.2 / C

Zadanie pochodzi z platformy Codeforces:
https://codeforces.com/contest/2024/problem/C

C. Concatenation of Arrays

time limit per test: 2 seconds
memory limit per test: 256 megabytes

You are given n arrays ay, .. ., a,. The length of each array is two. Thus, a; = [a; 1, @; ).
You need to concatenate the arrays into a single array of length 2n such that the number of
inversions! in the resulting array is minimized. Note that you do not need to count the actual
number of inversions.

. +
More formally, you need to choose a permutation* p of length n, so that the array
b= [appl, Qp, 25 Qp, 15 Ap, 2y -+, Ap 1, a.pmz] contains as few inversions as possible.

f The number of inversions in an array c is the number of pairs of indices ¢ and 7 such that
?Z<jandci > Cj-

A permutation of length n is an array consisting of n distinct integers from 1 to n in arbitrary
order. For example, [2, 3, 1, 5, 4] is a permutation, but [1, 2, 2] is not a permutation (2
appears twice in the array), and [1, 3, 4] is also not a permutation (n = 3 but there is 4 in the
array).

Input
Each test consists of multiple test cases. The first line contains a single integer ¢ (
1 < t < 10%) — the number of test cases. The description of the test cases follows.

The first line of each test case contains a single integern (1 < n < 105) — the number of
arrays.

Each of the following n lines contains two integers a; ; and a; 5 (1 < a; ; < 10%) — the
elements of the %-th array.

It is guaranteed that the sum of n. over all test cases does not exceed 10°.

Output
For each test case, output 2n integers — the elements of the array you obtained. If there are
multiple solutions, output any of them.


https://codeforces.com/contest/2024/problem/C

Example
Input

4

2

14

23

3

32

43

21

5

510
23

96

41

87

1

10 20
Output
2314
213243
41235108796
10 20



Note

In the first test case, we concatenated the arrays in the order 2, 1. Let's consider the
inversions in the resulting array b = [2, 3, 1, 4]:

e2=1,5=23,sinceb; =2 > 1= bs;
e1=2,7=3,sinceby =3 >1=b,.

Thus, the number of inversions is 2. It can be proven that this is the minimum possible
number of inversions.

In the second test case, we concatenated the arrays in the order 3, 1, 2. Let's consider the
inversions in the resulting array b = (2,1, 3, 2, 4, 3|:

ei=17j=2sinceb; =2 >1=by;
e1—=3,7—=4,sincebsg =3 > 2 = by
«1=2>5,7=26,sinceb; =4 >3 = b;.

Thus, the number of inversions is 3. It can be proven that this is the minimum possible
number of inversions.

In the third test case, we concatenated the arrays in the order 4, 2, 1, 5, 3.



