W57. In all triangle ABC holds
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and D sin 5 cos’d = Ve
(8R® — 4R’r — 4Rr> — 1) - QR = 3r)s> _ 3(s2 - (R+71)?)
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(8R® —4R*r —4Rr* = 3) — (2R -3r)s> 2 3R(s* - 2R +1)*) =

(BRQR +r)? —4Rr? —4R%*r + 8R* — 1) > (5R - 3r)s?> =

(1) 20R? + 8R*r — Rr?> — 13 > (5R — 3r)s>.

Since s> < 2R* + 10Rr — 1> + 2(R - 2r) JR(R - 2r) (Fundamental Geometric Inequality)
and R > 2r (Euler’s Inequality) remains to prove inequality

20R? + 8R*r — Rr2 — 13 > (5R - 3r) (2R2 +10Rr — 12 + 2(R - 2r) m) =

20R3 + 8R?*r — Rr* —r* — (5R - 3r)(2R? + 10Rr — r?) > 2(5R - 3r)(R - 2r) JR(R - 2r) <
10R> — 36R?r + 34Rr? — 4> > 2(5R - 3r)(R - 2r) JRR - 2r) <

(2) 5R® - 18R*r + 17Rr* - 2r* > (SR - 3r)(R - 2r) JR(R - 2r) .

Let s := %.Then t>2and (2)= 52 - 182 + 17t -2 > (5t-3)(t-2) [t -2).

We have 52 — 182 + 17t =2 — (5t = 3)(t - 2) Jut-2) =

(t=2)(522 =8+ 1) = (5t=3)(t-2) Jit=2) = (t-2) (522 =8t + 1 - (5t-3) Ju(t-2) ) =

(t—2)(5¢2 +2t+1)

—8t+1+(5t=3) Jt(t-2)




