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If a,b,c > 0 with a® + b%? + ¢? + abc = 4, then :
a+b+c+ab+bc+ca<é
Proposed by Marin Chirciu-Romania

Solution 1 by Soumava Chakraborty-india

A-G
Now,a? +b% +c2+abc=4=>4—a? > 2bc+ abc =bc(2+ a)
52-a>bc>0=>2-a-bc)(2—a)>0=>4—4a+a?—-2bc+abc=>0

:4a+2bc£4+a2+abcandanalogs=>42a+22ab$

cyc cyc
12+Z:a2 +3abc:>42a+42ab < 12+Z:a2 +22ab+3abc
cyc cyc cyc cyc cyc
2 bZ 2 bc =
S12+32a2+3abca+ T 412+3(4—abc)+3abc=24

cyc
=>a+b+c+ab+bc+caS6Va,b,c>0|a2+b2+c2+abc=4,
"="iffa=b=c=1(QED)

Solution 2 by Tapas Das-India

AM—GM
aA?+b*+c2+abc=40r4=a?>+b*+c*+abc > 4\a3b3c3 or

Va3b3c3 <1or,abc<1 (1)

a? + b% + ¢* + abc = 4 can be written as
a b c

2a+bc+2b+ac+2c+ab:
a b c

+ +
2a+bc 2b+ac 2c+ab
a? b2 c? Bergstrom

2a? + abc + 2b?% + abc + 2¢% + abc

- (a+b+c)? a?+b?+c?+abe=4 (@ +b+c)®

~ 2(a? + b? + ¢2) + 3abc N 2(4 — abc) + 3abc
(a+b+c)2(;) (a+b+c)* (a+b+c)?

8+abc 8+1 9

a+b+c)?
or12%0‘r‘92(a+b+c)2

ora+b+c<3(2)

vV xy,z>0 (¥ x)2233 xy (a + b+ C)Z 2 32

a+b+c+ab+ bc+ca < a+b+c+fs 3+?:6

Now 1 =

Equality holds fora=b=c=1



