
D: Discception
Problem author: Lammert Westerdijk

Problem: Given radii of n circles in array r1, r2, . . . , rn. Check if it is
possible to place the circles on the plane so the centre point
of each circle lies on the boundary of some other circle.

Observation 1: Assume solution exists. For each circle, set pi = j, if the
centre of i lies on the circle j. The edges (i , pi) form a
functional graph. This graph has a directed cycle.

Consequence: This directed cycle forms a polygon with edge lengths ri .
Solution: If you can make a polygon out of a subset of the ri , put the

circle centres of these circles on the corners of the polygon.
The rest of the circles can be placed on one of the already
placed circles.

Goal: Find a subset of ri that can be the edges of a polygon, this
is a necessary and sufficient condition.
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Problem: Given radii of n circles in array r1, r2, . . . , rn. Check if it is possible to place the circles
on the plane so the centre point of each circle lies on the boundary of some other circle.

Observation 2: Given edge lengths w1, w2, . . . , wk , these edges can form a (possibly degenerate)
polygon iff:

2 max(wi) ≤
∑

wi (∗)

Solution Cont. Sort array ri : r ′
1 ≤ r ′

2 ≤ · · · ≤ r ′
n

Assume r ′
x is the longest edge. To maximize the RHS of (∗), take all edges

r ′
1 ≤ r ′

2 ≤ · · · ≤ r ′
x−1 in the polygon.

After sorting, a linear sweep through x while maintaining the prefix sum solves the
problem.

Running time: O(n log n) for sorting, rest is linear.
Fun fact: For all n ≥ 30, simply output possible.

Statistics: 122 submissions, 36 accepted, 14 unknown
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