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In any AABC the following relationship holds:

>(R+7r h,—2r)(4r,+r, + 1
gﬁ=3r2+—( A)=2(R+r)ha—r(4R+r)=( « — 27)( > b+ 7e)
Rsinzf

Proposed by Dang Ngoc Minh-Vietnam
Solution by Jenish Rijal-Bardiya-Nepal
Here, by Stewart's theorem:

2+4(S_a)(s_b)(s_c)=(s—a)2-|-4—A2
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Here, 3 =7r and o = h,, so we have:

g% = (s — a)?® + 2rh,.

_(s—a)(s—b)(s—0)
s

. abc
Via 2Rh, = bc,4Rr = —~ and 1r? ,we have:

abc
2(R+1)hy,—1r(4R+ 1) = 2Rh, — 4Rr — 1> + 2rh, = bCc — —~ 2+ 2rh, =

s—a s—a
=— [bc — (s — b)(s — ¢)] + 2rh, =

[s(s — a)] + 2rh, = (s — a)? + 2rh, = g2

. |2(R+1)hs—T(4R + 1) = g2

A s—b)(s—c
Via sinz——( ) )

and bc = 2Rh,:

2 bc
A (s—b)(s—¢) r2(R+1) ( r? )
Rsin? - = = ————~=2(R+1r)h
2 2h, Rsinzg ( Vha (s—b)(s—o¢)
A P _S7% 1% nd ah, =2 t
S(s—b)(s—c)_ P ; and ah, = 2rs,we get:
2(R+1r)(2rs)

312 + 2(R+1)hy (1-2) = 312 + 2(R + 1)h, -
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=3r2+2(R+r)h,—4r(R+1r) =2(R+1)hy—r(4R + ).

, T?(R+7)
3rc + 1 =2(R+1r)h, —1(4R +1).

Rsin? 5

Atlast,viar,+r,+r.=4R+rand r,(h, — 2r) = rh,, we have

(hg —2r)dr,+rp+1.) (hy—2r)3r,+4R+71)
2 B 2 -

3 1
= Era(ha —-2r)+ 2 (hg —2r)(4R+ 1)

3 1
= Erha + Eha(4R +1r)—r(4R+71)
=2(R+1r)h,—1r(4R+ 1)

|(hg —2r)(Arg+1p + 1)
- 5

=2(R+nr)h,—1(4R +1).




