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1) Ifa,b,c > 0 then:

ab bc ca (a+b)(b+c)(c+ a)
@+bZ b+ (craZ 16abc

-Mcn

Proposed by Nguyen Viet Hung-Vietnam

Solution. Using AM-GM inequality, we get:

LHS = Z(b+c)2 16Hb+c Z(b+c)2 32nb+c 321_[b+c

cyc cyc cyc cyc

>551—[ ab 1 b+c 11_[b+c—5—RHS
- (a+b)?2 32 a 32 a 4 '

cyc cyc cyc

Equality holds if and onlyifa = b = c.
Remark. The problem can be developed.
2)If a,b,c > 0 then:
va vbc +ca (a+b)(b+c)(c+a)
+ + + =
a+b b+c c+a 16abc

Proposed by Marin Chirciu-Romania

Solution. Using AM-GM inequality, we get:

Vab  Vbc Vea (a+b)(b+c)(c+a) zm Lrbte,

RHS = —
+b+b+c c+a 16abc b+c+16
cyc cyc
b+c 4 = 2 = RHS.
”b+c 16 St

cyc cyc

Equality holds if and onlyifa = b = c.
3)Ifa,b,c > 0 then:
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abvab bcvbc cavca 3(a+b)(b+c)(c+ a)
(a + b)3 * (b + )3 * (c+a)s 64abc

Proposed by Marin Chirciu-Romania

-Mw

Solution. Using AM-GM inequality, we get:

LHS — zbcx/_ 31—[b+c_
(b+c)3 64 a

cyc cyc
bcx/_ Hb+c Hb+c Hb+c
(b + c)3 64 64 64
cyc cyc cyc cyc
>66 bevbe l—[b+c l—[b+c l—[b+c — RHS.
- (b+c)? 64 64 64 4
cyc cyc cyc cyc

Equality holds if and onlyifa = b = c.
4)If a,b,c > 0 then:

a’b? . b?c? N c’a? N (a+b)(b+c)(c+ a)
(a+b)* (b+c)* (c+a)* 32abc 16

Proposed by Marin Chirciu-Romania
Solution. Using AM-GM inequality, we get:

LHS = 2 b?c? 1—[b+c b?c? 1 l—[b+c+
(b + c)4 32 (b + c)4 128 a
cyc

cyc

4 Hb+c+ Hb+c+ l—lb+c>
128 a 128 a 128 a

cyc cyc cyc

> 77 H b2c2 l-[ H H b+c l-[ _ _
= CYC brco)* 128 CyC c 128 Cyc ¢ 1zstleye™ 128 CyC c 16

RHS.Equality holds if and only ifa = b = c.
5)Ifa,b,c > 0and 2n € N then:

a"b" N b"c" N c"a® N 2n(a+ b)(b+ c)(c + a) - 2n+ 3
(a+b)2™  (b+c)?™  (c+ a)?" 22n+t3abc - 2%

Proposed by Marin Chirciu-Romania
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Solution. For n = 0, we obtain equality 3 = 3. Using AM-GM inequality, we get:

LHS — Z b"c" 2n l—lb+c_
(b+c)2” 22n+3 a -

cyc cyc
b"c™ 1 b+c 1 b+c 1 b+c
- (b+c)2"+22"+31_[ a +22"+31_[ a +m+22"+31_[ a =
cyc cyc cyc cyc
2n43 bncn 1 b+c 1 b+c 1 b+c
2 (@2n+3) (b + c¢)?n ‘p2n+3 1_[ a  22n+3 1_[ a 7 p2n+s 1_[ a
cyc cyc cyc cyc

ant3| 1 N\ 2n 43
=@n+3)  |(57m) =5 = RES.

Equality holds if and onlyifa = b = c.
Note.
For n = 1 we obtain Proposed Problem by Nguyen Viet Hung-Vietnam.
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