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Poncelet theorem



Poncelet theorem
Suppose that two ellipses are 
given in the plane, together with a 
closed polygonal line inscribed in 
one of them and circumscribed 
about the other one. Then, 
Poncelet theorem states that 
infinitely many such closed 
polygonal lines exist - every point 
of the first ellipse is a vertex of 
such a polygon. Besides, all these 
polygons have the same number 
of sides.



Mechanical interpretation of 
Poncelet theorem



Mechanical interpretation of 
Poncelet theorem



Classical Cayley’s condition

Let F be a pencil given by conics C and G.

There exists a polygon with n sides inscribed in G and circumscribed about 
C if and only if

for n=2p for n=2p+1

D(x) is the discriminant of the conic C+xG.



Cayley-type condition for billiard inside ellipsoid in arbitrary dimensional space 
is derived in:



Recent result:

Cayley-type condition for periodical billiard trajectories inside k
confocal quadrics in d-dimensional space.



Billiard inside a domain bounded by 
confocal quadrics







Billiard ordered game








