ROMANIAN MATHEMATICAL MAGALZINE

In any A ABC with n,, ny, n,
— Nagel's cevians, the following relationship holds :

J/npn, . Jneng . JNgny _ h, . h, . h,
ha hb hc I'q Ip Ic

Proposed by Mohamed Amine Ben Ajiba-Tanger-Morocco
Solution by Soumava Chakraborty-Kolkata-India

Stewart’s theorem = b?(s — ¢) + c?(s —b) = an? + a(s —b)(s — ¢)
= s(b? + ¢2) — be(2s — a) = an? + a(s? — s(2s — a) + bc) = s(b? + ¢2) — 2sbc
= an? + a(as — s?) = s(b? + ¢ — a? — 2bc) = an? — as? = an? = as? +
4sbc(s—b)(s—c)(s —a)
be(s — a)
= as? —s(a®? — (b—¢)?) = as(s — a) + s(b — ¢)?
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© 4R%s? > a?b? + c?a? - true (strict inequality) = 4R?*s? > z a’b? >

<s s(s — a)> b - o2 ; (b— c)Z(bZ + c2) 2 ; b2 + ¢2 ( b > 0)

a?

cyc

sva | 2 2 () b2 — bc + ¢
a“b” + c“a® - n, ZTand analogs

~ 4R%.nyn, > (c? — ca + a?)(a®? — ab + b?)
=((x+y)?-@x+nG+2)++23)(y+2)? - F+2)(z+2) + @z +x)?)
(x=s—ay=s—-bz=s-¢) =Zx4+2x2y2 +2yz(y? + 22 + yz) + 4x%yz
cyc cyc
= (y* + z* + 2y%z2) + (x* + y?z? + 2x%yz) + (x%y? + x%2% + 2x%yz)
+2yz(y? +22) = (y* + zz)2 + (2% + yz)2 +x%(y +z)? +yz(y + z)?
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2(s® — (12Rr + r?)s* + r?s?(48R? + 16Rr — 5r?) — 3r®(4R + r)3) — 32Rr?s?(R — 2r)
16R?r2s?

S (ii) - (i) and (ii) = LHS of (x) >
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Now, (2R — 7r)s* + r2s2(78R + 6r) = (2R — 4r)s* — 3rs* + r2s2(78R + 6r)
Gerretsen
> (2R - 4r)(16Rr — 5r%)s? — 3r(4R? + 4Rr + 3r?)s? + r?s?(78R + 61)
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o (t— 2)(17t2 +15t(t—2) +t+ 11) >0->true=t = 2= (xx) > (%) is true
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with equality iff A ABC is equilateral (QED)




