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Let a,b  0,/4, prove that
sinna  sinnb
sina  sinbn

 sinn2a  sinn2b
sin2a  sin2bn

, for all n  .

Solution by Arkady Alt, San Jose,California, USA.

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

t : sina
sinb

,p : sin2a
sin2b

.

Since 0  b  a  /4 and sinx increase in 0,/2 we obtain that t,p  1.

Also note that t  p because 0  b  a  /4 implies sina
sinb

 sin2a
sin2b



1  cosa
cosb

 cosb  cosa. Since sinna  sinnb
sina  sinbn

 sinn2a  sinn2b
sin2a  sin2bn



sina
sinb

n
 1

sina
sinb

 1
n 

sin2a
sin2b

n
 1

sin2a
sin2b

 1
n  tn  1

t  1n


pn  1
p  1n

suffices to prove

that latter inequality holds for any t  p  1.

We have tn  1p  1n  t  1npn  1  p  1n  t  1n  tnp  1n  pnt  1n 

tp  1  pt  1
k0

n1
tp  1kpt  1n1k  t  p

k0

n1
t  1n1kp  1k 

t  p
k0

n1
tkp  1kpn1kt  1n1k  t  1n1kp  1k 

t  p
k0

n1
t  1n1kp  1ktkpn1k  1  0.


