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In AABC the following relationship holds:

z sin3(4) cos(B) cos(C) < 93—2\@

cyc

Proposed by |George Apostolopoulos-Greece

Solution by Mirsadix Muzefferov-Azerbaijan

Z sin3(A).cos(B) .cos(C) = z sin?(4).(sin(A4) .cos(B).cos(()) =
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z (1 cos?(4)) (sin(4) . cos(B). cos(C)) =
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Z(sin(A) .cos(B) .cos(C)) — z cos?(4). (sin(4) . cos(B) .cos(C))
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(sin(4).cos(B).cos(C)) = %cos(C) .(sin(4 + B) + sin(A — B)) =

%cos(C) .(sin(C) + sin(A — B)) = %(cos(C) .sin(C) + cos(C) .sin(4A — B)) =

= %(% sin(20) + % (sin(A—B+C)+sin(A-B-0) = %(sin(ZC) + sin(m — 2B) — sin(24)) =
= %(sin(zc) + sin(2B) — sin(24))

Q, = Z(sin(A) .cos(B) . cos(C)) = Z%(sin(zc) + sin(2B) — sin(24)) =

cyc cyc

= %(sin(ZC} + sin(2B) + sin(24))

Q, = Z cos?(4). (sin(4) . cos(B) .cos(C)) =

cyc
z cos?(4) .% (sin(2C) + sin(2B) —sin(24)) = %.%2(1 + cos(24))(sin(2C) + sin(2B) —sin(24)) =
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_ %Z(sin(zc) + sin(2B) — sin(24) + sin(2C) . cos(24) +
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sin(2B).cos(24) — sin(24) .cos(24)) =
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= %((sin(ZC) + sin(2B) — sin(24)) + (sin(24) + sin(2C) — sin(2B)) +

(sin(24) + sin(2B) — sin(2C)) + (sin(2C).cos(24) + sin(24).cos(2C)) +
(sin(2B).cos(2A4) + sin(24) .cos(2B)) + (sin(2B) .cos(2C) + sin(2C).cos(2B) —

(sin(24) . cos(24) + sin(2B) . cos(2B) + sin(2C).cos(2())) =
%((sin(ZA) + sin(2B) + sin(2C)) + sin(24 + 2C) + sin(2A + 2B) +
sin(2B + 2C) — % ((sin(4A) + sin(4B) + sin(40))) =
%«gnQA)+ﬁn&B)+gmzm)+ﬁn@n—23)+gn@n—2Ay+
gn&n—zcy—%«ﬁnmAy+ﬁn@B)+gn@c»)=
%«ﬁn@A)+ﬁn@3)+ﬁmzm)—ﬁn@B)—ﬁn@A)—ﬁn@cy—
%((sin(4A) + sin(4B) + sin(4(C))) = —1—16((sin(4,4) + sin(4B) + sin(40)))
> sin’(4). cos(B) .cos(C) = %z sin(24) + 1—162 sin(44)
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For the functions f(x)=sin(2x) and f(x) = sin(4x)

x€(0;m), f'(x) =—4sin(2x) <0 ; f"(x) =—16sin(4x) <0

That's why f(x) =sin(2x) , f(x) = sin(4x) is concave

functions. Then, according to Jensen's theorem
3V3 3v3
Z sin(24) < > and Z sin(44) < -
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in3 S——— — = - =
E sin*(4).cos(B) .cos(C) <. ——~ 1.~ 8 32 32
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Equality holds for A=B = C.



