ROMANIAN MATHEMATICAL MAGAZINE

If a,b,c > 0, then prove that :
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3(2a+b+c) ™ 3(b+c)
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Proposed by Neculai Stanciu-Romania

Solution by Soumava Chakraborty-Kolkata-India

Assigningb+c=x,ct+a=y,a+b=z=>x+y—-z=2c>0,
y+z—x=2a>0andz+x-y=2b>0=>x+y>zy+z>x,z+x>y=>xYyzform
sides of a triangle with semiperimeter, circumradius and inradius = s, R, r (say)

yieldingZZaszzZs:Zazse(1)=>a=s—x,b=s—y,c=s—z
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If possible, let us assume Z 3(Za+b+0) < Z 3(b s <
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Zm <1and Zm < 1 and then,via (1), (2),

sz > 10Rr + 7r% and s? < 14Rr — r which is a contradiction - s> — 14Rr + r?

Gerretsen
and
Euler
=s2—16Rr+5r2+2r(R—2r) > 0= s?>14Rr —r? . our asssumption

s Incorrect - 23(2a+b+c) - 23(b+c) -

Again, if possible, let us assume zm >1> Zm >1,ie
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cyc
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z 3b+o) > 1 and Z—B(Za Thio) 1 and then, via (1), (2),
cyc cyc

s2 > 14Rr — r? and s < 10Rr + 7r? which is a contradiction - s — 10Rr — 7r?2
Gerrel:lsen
an

Euler
=s?2—-16Rr+5r2+6r(R—2r) > 0= s?>10Rr + 7r? .. our asssumption

L. ¢ Z 2a -1 Z 4a <1
1sineorrect =\ 2 3+ o) = 32a+b+o)
cyc cyc

: Z ta <1e Z 28 (QED
“L3Zatbro 3b 1o - L (QED)
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