A trigonometric inequality
https://www.linkedin.com/groups/8313943/8313943-6402747949402644482
Leta,b € (0,7/4), prove that
sin”a +sin"b - _sin"2a + sin"2b
(sina +sinb)" ~ (sin2a + sin2b)"
Solution by Arkady Alt, San Jose,California, USA.

Assume due to symmetry with respect to a,b that « > b and denote

_ sina p = sin2a
sinh X "~ sin2b "

Since 0 < b < a < n/4 and sinx increase in [0,7/2] we obtain that ¢,p > 1.
Also note that ¢ > p because 0 < b < a < /4 implies Sihd > sin2a .,

, foralln e N,

5 n2b sin22bb
~ Cosa b > Since _Sin"a +s8in"b - sm” a+ §1n”
= cosh % cosd. (sina +sinb)" ~ (sin2a + sin2b)"
sina \" | | ( sin2a \" | 4 .,
( sinb > A sin2b rel s PP g ices to prove
(sma +1>” (s1n2a +1> (t+1)” @+ 1)
sinb sin2b

that latter inequality holds forany ¢ > p > 1.

Wehave "+ D)+ 1D)"=(¢+D)'@"+ 1) =@+ 1)"=(¢+D)"+"(p+ 1) =p"(t+1)"
(Up+ 1) =plt+ 1) X1 (1o + 1) e+ 1) = (e - p)Z’”(t+1>"”<p+1>

=) 2y (@ + D p @+ )™ = ¢+ )"+ DY) =

(t=p) Lyt + 1)+ D p—1) 2 0.



