Problema J146. Let A;A3A3A4As be a convex pentagon and let X €
A1A2, Y € A2A3, Z € A?,A47 U e 4441457 V e AsAq be points such that AlZ,
AU, A3V, A4 X, AsY intersect at P. Prove that

AiX AY A3Z AU AV
A X AsY A Z AU AV

Proposed by ITvan Borsenco, Massachusetts Institute of Technology, USA

Solution by Ercole Suppa, Teramo, Italy
We will use the following

LEMMA. If P is a point on the side BC' of a triangle AABC we have

@ B A73 sin /PAB
PC  AC sin/ZPAC

Proof.

B P C

In triangles APAB and APAC, the law of sines gives
PB AB PC AC AC

sin/PAB _ sin/APB ' sin/PAC _ sin(180° — ZAPB) sin /APB

Dividing the above relations we get the desired result. |




Coming back to the problem, let us denote /A1 PX = LZAyPZ = o, /X PAy; =
LUPAy = B, LASPY = LAsPU = ~, /.YPAs = /VPAs; = 0, LAsPZ =
/A1 PV = ¢, as shown in figure.

Applying the above LEMMA to the triangles AA; PAs, ANA3PA3, ANAsPAy,
AA4PA5, AA5PA1 we get

AlX AQY Agz A4U A5V7

A X AY AZ AU AWV
_sina siny sina sine sinf sin§_1

sinff sind sinf sina siny sine

which ends the proof. O



