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Problem
Given a matrix with squared pairwise distances, place n points in 2D with integer coordinates such
that their distances are as in the matrix (or determine that this is impossible)
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Solution

• Key insight: Placing three non-collinear points uniquely determines the remaining positions.

• As with “Cinderella’s Chore,” we can just place the first point at the origin.
• For all d1,i find all possible vectors (x , y) with x2 + y 2 = d1,i . Let the maximum number of valid

vectors be k.
• Find a point that is not collinear with the first two points:

• For each candidate, consider all possible positions of the second point and this candidate.
• Either all placements matching the distance matrix are collinear, or none are.
• Pick any candidate that has a non-collinear placement. If there is none, the points must be either on

a line, or the answer is impossible.

• Iterate over all O(k) valid placements of the chosen three points. (When two points are placed,
there are at most 2 valid placements for a third point)

• For each, place the other points if possible
• After placing the points, check that they match the distance matrix & shift the coordinates s.t.

they are in the allowed range.
• Time complexity: O(k2 · n), and k is at most ≈ 102.
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