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Abstract

Triangles of Brocard point and Brocard angle are often the subject of discussion. This
research breaks through the limitations of the current Brocard points in triangles and
expands them to polygon. It finds the necessary and sufficient condition for the existence
of the Brocard point in the polygon, whose cotangent value is equal to the sides and
angles of polygon respectively. That is, Brocard points don’t exist in every polygon. At the
same time, this condition is equivalent to all polygons with positive and negative Brocard
points, and their vertices are the inverse of the vertices of the regular polygon under the
inversion transformation. If n=4, the polygon is a harmonic quadrilateral. Then | integrated
the transformation of the three Brocard triangles in the documents into rotation and
expansion. Based on this transformation, | discovered multiple geometric properties
between many Brocard points and circumcenters, and then extended to polygon. The
fabulous result is that those identical equiangular spirals from any vertices of the Brocard
polygon converge to the Brocard point. Finally, from the perspective of projection, it is
found that Brocard polygon is a projection of a regular polygon, and the vertices of Brocard
polygon formed by the extension of Brocard polygon have a common conic curve.
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