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n∑
i=1

wi = 1, x1, x2, ...xn ∈ [0, π], then sin(
n∏

i=1

xwi
i ) ≥

n∏
i=1

(sinxi)
wi

If ∃i, xi = 0 or xi = π, then above inequality is trivial.
So we consider ∀i, xi ∈ (0, π).
Let f(x) = ln(sin(ex)), x ∈ (−∞, lnπ). (Well-defined) Then,

f
′′
(x) =

ex(cos(ex) sin(ex)− ex)

(sin(ex))2
≤ 0

(substitution ex = t, t ∈ (0, π), cos t sin t− t = sin 2t
2 − t ≤ 0)

∀i, xi ∈ (0, π) so, lnxi ∈ (−∞, lnπ)
By Jensen’s inequality,

ln(sin(

n∏
i=1

xwi
i )) = ln(sin(e

∑n
i=1 wi ln xi)) ≥

n∑
i=1

wi ln(sin(eln xi)) = ln(

n∏
i=1

(sin(xi))
wi)

Therefore,

sin(
n∏

i=1

xwi
i ) ≥
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i=1

(sin(xi))
wi
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