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Consider a point on a chord of fixed length whose endpoints are moving on
a closed convex planar curve. The locus of that point is a new closed curve.
Holditch’s theorem states that the area of the new curve is less than that of the
original curve by π p q, being p and q the lengths of the pieces in which the chord
is divided by the point.

A generalization of Holditch’s theorem in space forms is studied, where it is
possible to give a linear formula but now depending on the size of the original
curve. This result was firsly obtained by Vidal Abascal and Rodeja (see [1] and [2]).
Afterwards, Santaló gave a simpler proof of the same formula using differential
forms, [3]. Our contribution is to give another proof focusing on the spherical
and a hyperbolic version of the theorem without using differential forms and a to
note a relation between the involved area and a quartic curve related to a kind of
algebraic curves called cruciform curves.
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