Don’t be Clockwise

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 megabytes
There are N points p1, p2,...,pn on a two-dimensional plane.

Point p; is located at (X;,Y;). No two points share the same coordinates.
Construct one permutation ¢ = (q1, g2, - - ., gn) of the sequence of points p = (p1,p2, ..., pn) that satisfies

the following condition, or determine that it is impossible.

e For all 1 <¢ < N — 2, the three points ¢;, gi+1, gi+2 are either collinear or form a counterclockwise
turn in this order.

— More precisely, let the coordinates of ¢; be (z;,y;). Then the following must hold:
(@it1 — 20) Wire — Yiv1) — Wir1 — 4i) (Tig2 — Tig1) 2 0.
Solve this problem for T test cases.
Input
The input is given in the following format:

T
caseq
cases

caser

Each test case is given in the following format:

N
X1
X9 Yo

XN YN

e 1 <T <100

3 < N < 3000
e 0<X;,Y; <107
(X, i) # (X;,Y5) (0 # J)

e The sum of N over all test cases does not exceed 3000

e All input values are integers

Output

Print T lines.

For the i-th line, if there is no g satisfying the condition for the i-th test case, print —1.
Otherwise, let ¢ = (pry, Pry, - - -, Pry ). Output 71,72, ..., 7N in this order, separated by spaces.

If multiple valid answers exist, you may output any of them.
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Example

standard input standard output
1 692351874
9
2 4
23
22
11
4 4
4 3
52
51
6 5
Note
Y
9
1 5
2 6
3 7
4 &

Puc. 1: Explanation for the example.
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