
Problem with a solution proposed by Arkady Alt , San Jose , California, USA.

Let a,b,c be sidelengths of a triangle ABC.Let AA1,BB1,CC1 are heights of the triangle

and

let ap  B1C1,bp  C1A1,cp  A1B1 be sides of pedal triangle. Prove that:

a) a2bp  cp  b2cp  ap  c2ap  bp  3abc.

(or apb2  c2  bpc2  a2  cpa2  b2  3abc)

b) ap  bp  cp  s, where s is semiperimeter of ABC.

Solution.

Firstly we will prove identity

(1) a3 cosB  C  b3 cosC  A  c3 cosA  B  3abc.

Let AA1,BB1,CC1 are heights of the triangle. Then,
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Let AA1,BB1,CC1 are heights of the triangle and let ap  B1C1,bp  C1A1,cp  A1B1
be sides of pedal triangle. Then

ap  acosA  2R sinAcosA  R sin2A,b  bcosB  R sin2B,

cp  ccosC  R sin2C.

Also we have:
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(3) bp  cp  a .

Thus we obtain identity

(4) ap  bp  cp  acosB  C  bcosC  A  ccosA  B

and inequality ap  bp  cp  s.


