
Bug vortex

N bugs are initially located at the vertices of a regular N -gon, whose sides have
length ℓ. At a given moment, they all begin crawling with equal speeds in the clock-
wise direction, directly toward the adjacent bug. They continue to walk directly
toward the adjacent bug, until they finally all meet at the center of the original N -
gon. What is the total distance each bug travels? How many times does each bug
spiral around the center?



Answer of problem Bug vortex
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Due to symmetry, the bugs will always stay in the N -gon pattern, only twisted
by angle φ, and each bug will be distance r(φ) from the origin.

At each moment we can write equation of motion for a bug in cylindrical coordi-
nates,
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First equation gives the traveled distance:
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And the second gives the number of revolutions,
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which is logarithmically divergent.


