Problem with a solution proposed by Arkady Alt , San Jose , California, USA
Let ABC be a non-obtuse triangle with usual notations. Prove that
14__2 Za cosA <1+-L.

R RZ — R’
Solution.
a’cosd - 7
Proofon—bc <1+

Y a*cosd = Y a*cosd -a =Y a*cosA(bcosC + ccosB) =
Y a*bcosAdcosC+ D a*ccosAcosB =D a’bcosAcosC+ Y b*acosBcosC =
Y abcosC(acosA +bcosB) < Y abcosC(acosB +bcosAd) = D abccosC =

abc ) cosC = abc(l + L) < iabc.

Proof of 2r Lo <y arcosa COSA

d.a? cosA = Za cosd -a = Za cosA(bcosC + ccosB) =

Y a*bcosAcosC+ Y a*ccosAcosB = Y b>ccosBcosAd + Y a*ccosAcosB =

Y (a*+ b*)ccosAcosB > 2abc Y cosAcos B = 2abc % = abc - %

Since in any non-obtuse triangle holds inequality 2R + » < s (with equality in right-angled

triangle) then sLarl 4R o QR+ r) +r? - 4R? _ QR+

2R? B 2R? R?

we obtain > cosAcosB > M :

QR +r)r
R?

and, therefore,

Thus, abc - < Y a*cosd < abc(l + L ) =

2r+_ Za cosA<1Jr

R R?2 ~ R’



