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If a,b,c > 0 such that : abc =1 and A < 3,then:
(a+b)(b+c)(c+a)—A(a+b+c)>8-3A

Proposed by Marin Chirciu-Romania
Solution by Soumava Chakraborty-Kolkata-India
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Assigningb+c=x,c+a=y,a+b=z2=>x+y—-z2=2c>0,y+z—x=2a
>0andz+x—-y=2b>0=>x+y>zy+z>x,2+x>y=>xYyzformsides
of a triangle with semiperimeter, circumradius and inradius = s, R, r (say);

soZZaszzZs:>Za=s—>(1):>a=s—x,b=s—y,c=s—z
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Now,27rs? < 27r(4R? + 4Rr +3r?) < (4R +r)3
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& 16t3 — 15t2 —24t—20>0 (t = F) s (t—2)(16t% + 17t +10) = 0 > true

Euler
vt = 2= (xxx) = (xx) = (x) is true

~(a+b)(b+c)(c+a)—A(a+b+c)=>8—-3A
Vab,c>0|abc=1"=" iffa=b = c =1 (QED)

~abc=r%s - (2)and (1) and (2) = () &




