S491. Prove that in any acute triangle ABC the following inequality holds:
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Proposed by Florin Rotaru, Focsani, Romdnia

Solution by Arkady Alt, San Jose, CA, USA
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and original inequality becomes
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(sina +sinB)?
Let ABC' be some triangle with angles «, 3,7 and correspondent side lengths a, b, c.
(Don’t mixe this triangle with original acute triangle). Also, let R,r and s be
circumradius, inradius and semiperimeter of this triangle.
Then from (1) it wollows that
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Since by Cauchy Inequality
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then remains to prove inequality
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The latter inequality holds because a? + b2 + ¢ < 9R? and ab + be + ca < a® + b% + 2.

Also solved by Daniel Lasaosa, Pamplona, Spain; Takuji Grigorovich Imaiida, Fujisawa, Kanagawa,
Japan; Min Jung Kim, Tabor Academy; Jeewoo Lee, Townsend Harris High School, Flushing, NY, USA;
Brian Bradie, Christopher Newport University, Newport News, VA, USA; Marin Chirciu, Colegiul National
Zinca Golescu, Pitesti, Romania; Toan Viorel Codreanu, Satulung, Maramures, Romania; Daniel Vicaru,
Pitesti, Romania; Jamal Gadirov, Istanbul University, Turkey; Joonsoo Lee, Dwight Englewood School, NJ,
USA; Nguyen Viet Hung, Hanoi University of Science, Vietnam; Nicusor Zlota, Traian Vuia Technical
College, Focsani, Romania; Sergio Esteban Munoz, Universidad de Buenos Aires, Argentina; Titu Zvonaru,
Comdanesti, Romania; Hei Chun Leung, Hong Kong; loannis D. Sfikas, Athens, Greece.
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