W13. Let ., 7, and r. be the length of the radii of excircles of a triangle
AABC with circumradius R and inradius r. Let a,b and ¢ be the length of

the sides of A4ABC. Prove that:
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Let s be semiperimeter of A4BC.Since r, = SS_’”a = ssrb JFe = Ss_rc
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Noting that abc = 4Rrs,ab + bc + ca = s* + 4Rr + r*> and R > 2r (Euler’s Inequality)
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we obtain %; rg’rc = # (s*(a® + b* + c*) — 2s*(ab + bc + ca) + 20Rrs?) =

L (a2 + b2 + ¢2) —2(ab + be + ca) + 20Rr) = L (4s? — 4(ab + be + ca) + 20Rr) =
r r
riz (452 —4(s> +4Rr + 1) + 20Rr) = X (R—r) = % (2r-1r) = 4.



