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In any A ABC the following relationship holds :
2R —r — 2/R(R — 2r) < min{r,, 1y, r.} < min{h,, hy, h.}
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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and again, 2R — 2,/R(R — 2r) = 2R — 2R./1 — 4sc + 4s2
Now, D and @) = r, = 2R—r — 2,/R(R — 2r)
& 4Rsc > 2R — 2R.\/1 — 4sc + 4s2 <:>\/1—4sc+4521—25candif

()
1—2sc< 0,then : (%) i lS tr1v1ally true and when : 1 — Zsc > 0,then:

(*) © 1 — 4sc + 4s? 245 —4sc+ 1 & 4s2(1 - ¢?) >0—>true

,B—C _
+ ¢? = cos? > < 1= (%) istrue Vv A ABC

o Ty = 2R —r—2,/R(R — 2r) and similarly ry,r, > 2R —r — 2,/R(R — 2r)

and so,||min{r,, r,,r.} = 2R —r — 2,/R(R — 2r) || and now,

we seggregate into the followmg cases :
a <b < cand then : mm{ra, Iy, rc} < min{h, h,, h.} & r, < h,
<:>b+c—a2c<:>b2a—>true
? ?
a < ¢ < b and then : min{r,, r, r.} < min{h,, h,, h.} ©r, <h,
? ?
©b+c—a>b e c>a- true
? ?
[Case 3]b < ¢ < a and then : min{r,, 1, .} < minth,, hy,h .} © r, < h,
?

. ?
Sct+a—-b>asc>b - true

? ?
[Case 4]b < a < c and then : min{r,, 1, 1.} < min{h,, h,,h.} © r, < h,
? ?
©c+a—b>ce a>b - true
? ?
¢ < a < b and then : min{r,, r,, r.} < min{h,, hy,h.} © r. <h,
?

? ?
Sa+b—-—c>b e a>c- true

? ?
¢ < b < aand then : min{r,, r,, r.} < minfh,, h,,h.} ©r.<h,
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? ?

©a+b—-c>as b>c- true . combining all cases,

|min{ra, Iy, I} < minfhg, hy, hc}| and so,

2R —r — 2,/R(R — 2r) < min{r,, ry, r.} < min{h,, hy,h .} v A ABC,
" =""iff A ABC is isosceles (QED)



