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In any A ABC holds :
bc+31 8r> w, - bc+103+16r
a? 4 R a — a’> 36 9R
cyc cyc cyc

Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

B—-C 1
2 rnc? _ 2(_ 2

Z (a cos > ) 4Rrs'z (a(b +c)*(—s* +sa + bc))

cyc cyc
1 (—SZ(ZS(SZ + 4Rr + r?) + 12Rrs) + 2s((s? + 4Rr + r?)? — 8Rrs?) +)

4Rrs’ 8Rrs(2(s? — 4Rr — r?) + s? + 4Rr + r?)

2 2 2c—acosE ﬂcosE
=(2R+r)s +r (4R+r)=>2 Wch=22C+a > 1D 5
2R bc ' bc

cyc cyc

B—C
a® cos?—=

4 _ 2 B—C 2 2 B-C (2R+1)s2+12(4R+T)
chc cos% 0 < cos 2 S14chc a“ cos T 4. R

= > =
s2 + 2Rr + r? - s2 + 2Rr + r? sZ 4+ 2Rr + r?
wyw, _ 2 (2R +1)s? +r2(4R +1)) . Z we) _ e
bc ~ R(s2 + 2Rr + r?) " a | T Lia?

cyc cyc cyc

Yeye (bc (a4 +2a? Y ycab + (Teye ab)z)) 2 ((ZR +1r)s? +r?(4R + r))

4s2(s2 + 2Rr + r?2)2 R(s? + 2Rr + r?)
B ZE 3 1 ( 4Rrs.2s(s? — 6Rr — 3r?) + ) +
a?  4s2(s? + 2Rr +r2)2 ' \2(s? + 4Rr + r?).4Rrs.2s + (s? + 4Rr +r?)3

cyc
2 ((ZR +r)s”> +r?(4R + r)) ? xbc 103 16r 6
> =424 & (32R + 8r)s® —
R(sZ + 2Rr + r2) =) a2 36 Tor © (B2R+8Ds

cyc

r(448R? — 87Rr — 16r?)s* — r?(988R3 + 236R?*r — 46Rr? — 8r3)s? —
9Rr3(4R + r)30 and = P = (32R + 8r)(s? — 16Rr + 5r%)3 +
®

=2

Gerretsen

r(1088R? — 9Rr — 104r?)(s> — 16Rr + 5r?)2 > 0 - in order to prove (1),
?

it suffices to prove : LHS of 1) > P & (2313R3 — 547R?r — 438Rr?2 + 112r3)s?2
?
r(37008R4 — 21460R3r — 1389R?*r? + 2706Rr3 — 400r*)
@

Gerretsen

?
LHSof 2) > (2313R3® - 547R%*r — 438Rr? + 112r3)(16Rr — 5r2) >
? R
RHS of 2) & 1143t3 — 2884t% + 1276t — 160 > 0 (t = ;)



ROMANIAN MATHEMATICAL MAGAZINE

? Euler
© (t—2)(1143t2 - 598t +80) >0 > true ~ t > 2= (2) = (Dis true
2

w, bc bc 2.16Rr?s? a?
WaZha.‘. Z— SZ—_ + )

a a? (b+c¢)?  (s?+ 2Rr + r2)(4Rrs) 2rs
cyc cyc cyc cyc
bc 8Rrsz(s2 — 6Rr — 3r?) + (s? + 4Rr + r?).16Rrs? + (s? + 4Rr + r?)3
- Ll az 4s2(s2 + 2Rr + r?2)2 +
8(s” — 4Rr —17) 2 \be G318 36y (224R? — 63Rr — 64r2)s* +
s2+2Rr+r2 ~ ZLia? 4 R

cyc

?
r(444R3 + 204R?r — 62Rr? — 32r3)s? + Rr’(4R+1r)3|>|0
®

Double—Rouche

Now, Q = —32s%(s* — s2(4R? + 20Rr — 2r?) + r(4R +1)3) >
?

~ in order to prove @ it suffices to prove : LHS of @ > Q © (96R — 703r)s* +

r(2492R? + 1740Rr + 322r?)s? + r?(4R + r)30 and it's trivially true if :
®
96R — 703r = 0 and when : 96R — 703r < 0, then via (x),Q’' =
(96R — 703r)(s* — s2(4R? + 20Rr — 2r%) + r(4R +1r)%) > 0 .. to prove (4),
?

it suffices to prove : LHS of (%) > Q' & (12R3 + 50R?r — 391Rr? + 54r3)s?
?
r(192R4 — 1264R3r — 1020R?r? — 261Rr3 — 22r%)
®

Gerretsen

12R3 + 50R?r — 391Rr? + 54r% > 0 and then : ' LHS of (5)
(12R3 + 50R?r — 391Rr? + 54r3)(16Rr — 5r?%) 2 RHS of (5)
? R
© 1002t3 — 2743t + 1540t — 124 > 0 ( = ;)

Euler
& (t—2)(1002t% — 739t + 62) > 0->true~t > 2= (5istrue
Gerretsen

12R3 + 50R?r — 391Rr? + 54r® < 0 and then : LHSof ) >
?
(12R3 + 50R?r — 391Rr? + 54r%)(4R? + 4Rr + 3r%) > RHS of (5)
?
& 2415 + 28t* — 323 — 89t2 —-348t+92>0 &

Euler

(t—2)(24t* + 76t3 + 120t? + 151t — 46) > 0->true~t > 2= (5istrue

bc 31 8r Wa bc 103 16r , .
21 or Z —+t3¢ tog =" iffa=b=c(QED)
cyc cyc

a2 36 O9R

cyc



