Inner Rectangle

The Problem:

Let ABCD be a convex quadrilateral (no reflex angles), and let the internal bisectors of the angles at A, B, C, D form the sides of a second quadrilateral PQRS.

What can you say about the original quadrilateral  ABCD , if PQRS is to be a rectangle?
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Solution:

 ABCD must be a parallelogram. 

For suppose PA, PB are the bisectors of the angles at A and B. 

Then (APB = 90( if and only if (PAB + (PBA = 90(, that is, if and only if (DAB + (ABC = 180(, which in turn happens if and only if the lines DA and BC are parallel.

Similarly at the other vertices.

