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Ifab,c>0and3 +a+b+c=ab+ bc+ ca+ 3abc then prove that :

2(Vi+a+Vi+b+vV1i+c¢)<3/(1+a)(1+b)(1+¢)
Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Let1+a=x,1+b=y,1+c=zandthen:3+Za=2ab+3abc=>

cyc cyc

Zx=2(x(y—1)(z—1)) = 3xyz+Zx—Zny=>Zny= 3xyz - (*)

cyc cyc cyc cyc cyc
LetVx = u,,/y = vand vz = wand then : (x) = 2 Z:uzv2 = 3uviw? - (xx)

cyc

Now, 2(x/1+a+x/1+b+\/1+c)23J(1+a)(1+b)(1+c)

?

& zz < 3uvw o ZZ <3
u < 3uvw 2 chc u2 > < 3uvw (via (++))

cyc cyc

o Z u?v? > uvw.z u - true

cyc cyc
~2(1+a+V1i+b+V1i+c¢)<3./A+a)1+b)(1+0)
Va,b,c>0|3+a+b+c=ab+bc+ca+3abc,”=”iffa=b=c=1(QED)




