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In AABC the following relationship holds:

z - Z -
B a2+ 2r, r. — 2rr
[4m? — hZ +/cZ — hZ e b

Proposed by Dang Ngoc Minh-Vietnam

Solution by Mirsadix Muzefferov-Azerbaijan
1 4mj — hZ — \/c? — h2
/4m,2J —h%+./c? —h3 < /4m,2, —hZ+,/c? - hﬁ) < 4mZ — h% —\/c* - hﬁ)

/4m,2,—h¢21—,/c2—h§ 4m% — hZ —/c* — h%

4mi — c? a? + (a? + c2 — b?)

Lemma 1: ac=r,r.+ 11, (true)
Lemma 2: b* = (a— c)? + 4rr, (true)

From Lemma 1 and Lemma 2, we have :
b =a?—-2ac+ c®+4rryp=a*+ c* — 2(ror. + rry) + 4rry, = a® + ¢? — 2r,r, + 217y,

a? + c¢? — b? = 2r,r, — 211y,

Now let prove that : [4mi —h2—./c?—hZ=a (2)

For this: |4m}—h2=a+./c?—hZ
4m? — h%? = a® + ¢> — h% + 2a/c — h2
4m? — a? — ¢* = 2a/c — h2
a’ + ¢? — b? = 2a/c — h?

(a? + ¢ — b?*)? = 4a®*c* — 4a*h% ( Because AABC acute)
4a’h2 = 4a®c? — (a® + c? — b?)? = (2ac — a? — ¢* + b*)(2ac + a* + ¢? — b?) =

[b?2 — (a—c)*][(a+c)?—b*]=(b—a+c)(b+a—c)a+c—b)(a+c+b)=
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(2p —2a)(2p — 2¢)(2p — 2b)2p
4a*h’ = 16p(p — a)(p — b)(p — ©)

2ah, = 4,/p(p —a)(p—b)(p — ©)

S =p(®—-a)(p—b)(P - c) (true)
So (2) true

Analogously, it is true in the other three.



