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In any AABC, prove that:
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By Mollweide’s formula, we have sin .COS 7 (and analogs), then:

. A-B B-C C—-A (a-b)b-c)c—a) p (a—b)b—c)c—a)
SISy s = 4pRr ‘4R~ 16R%r '

and since (a — b)? + (b — ¢)? + (c — a)* = 2(p? — 12Rr — 31%),

then the desired inequality is equivalent to

3v6.|(a—b)(b—c)(c—a)| <+[(a—b)?2+ (b—c)?+ (c—a)?]3.
WLOG, we assume thata > b > c.

Letx:=a— b,y := b — c. The desired inequality becomes

3V3xy(x +y) < 24/(x% + y2 + xy)3

By AM — GM inequality, we have

+ 2 + 2\3
3\/§xy(x+y):2\/27.xy.xy.(x 4y) SZ\/(xy+xy+(x 4y)> < 2 (x2 + y2 4+ xy)3

So the proof is complete. Equality holds iff x = y © a + ¢ = 2b and permutation.



