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Ifin AABC,a + b # ¢ # a then:
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@c—b)+ba-c)+A3b-a)
<“2(C_b)+b2(a—0)+c2(b_a)> < 25R* +

Proposed by Daniel Sitaru — Romania
Solution by Tapas Das-India
al(b—c)+b3(c—a)+c2(a—b) =a3(b—c)+b3c—c3b + b3a + c3a
=a?(b—c) + bc(b? — ¢?) —a(b?® — c3)
=a3(b—c)+bc(b+c)(b—c)—a(b—c)(b?>+ bc + c?)
= (b — c¢){a® + b%*c + bc? — ab? — abc — ac?}
= (b - c){a(a? — b?) + bc(b — a) + c*(b — a)}
=(b—-c)(a—b){a(a+ b) —bc—c?*}=(b-c)(a— b){a®*+ ab — bc — c?}
=Mb-c)a—b){(a—c)la+c)+bla—c)}=—(a—b)(b—c)(c—a)(a+ b +c)
catc—=b)+b3a-c)+cEb—a)=—{-(a-b)(b—c)(c—a)(a+ b+ c)}
=(a—-b)(b—c)(c—a)la+b+c) (1)
a’?(b—c) + b*(c—a) +c*(a—b)
= a?b — a’c + b%*c — b*a + ac? — bc? + abc — abc
=ab(a—b+c)—ac(a—c)+ bc(—a+b—c)
=(ab—-bc)(a—b+c)—ac(a—c) =(a—c){b(a—b)+c(b—a)}
=(a-c)a-b)(b—c)=—(a-b)(b—c)(c—a)
~a*(c—b)+b*(@a—-c)+c*b-a)
=—{-(@a-b)b-c)(c—a)}=(a-b)b—c)(c—a) (2)

. (a3(c—b)+b3(a—c)+c3(b—a)

2
(e s) = (a+b+c)? = 4s? (using (1) and (2))

We need to show:

8V3F
45?2 < 25R? + —5

or 4(4R? + 4Rr + 3r2) < 25R? + 89£ 133

(Gerretsen an Mitrinovic)
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or9R?> —16Rr — 412> 0
or (R—2r)(9R + 2r) > 0 True (Euler)

Conclusion:
3(c—b) +b3(a—c) + (b —a)\’ 8vV3F
alcbtblat by, ,cp 8P
a?(c—b) + b%2(a—c) +c%2(b—a) 9

30 30— Y3 (b )\ 2
P, (a (c=b)+b3(a—c)+c3(b a)) < 25R% + B?F

aZ(c-b)+b%(a—c)+c2(b-a)




