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1) Ifa,b > 0 then:

3la3 + b3 ¢|a* + b* 5 a5+b5<a5+b5
2 2 2 ~ a? + b?

Proposed by Daniel Sitaru-Romania

Solution by Marin Chirciu-Romania

Using power means inequality:

Ifxq,x3,...,x, > 0,7 > s > 0then:
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Weget:\/ > S\/ > S\/ > , thus
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Where( 2 ) ~ a?+b? < ( 2 ) - (a2+b2) <
2
(a® + b?)5 < 8(a® + b®) which is true from Holder inequality:

8(aS +b%)" = (1 + 1)(1 + 1)(1 + 1)(a5 + b%)(a® + b%) > (a? + b?)®
Equality if and only if a = b.
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Remark. Inequality can be develop.

2) Ifa,b > 0,n € N,n > 2 then:

nqn + pn n+1 an+1 + bn+1 n+2 an+2 + bn+2 an+2 + bn+2

<
2 2 2 “ar 14 pn1

Proposed by Marin Chirciu-Romania
Solution by proposer

Using power means inequality:

Ifxq,x3,..., X, > 0,7 > s > 0then:
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We get: f 5 < /T < /T’ thus
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LHS = <
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Where 2 S an-1+pn-1 4 ( 2 ) S (an—1+bn—1) <

(a1 4+ b )2 < 8(a™*? + b™*2)" 1which is true from Holder inequality:
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Equality if and only if a = b.

Note. For n = 2 it follows Cyclic Inequality-730 proposed by Daniel Sitaru-
R.M.M 4/2020.
Remark. Inequality can be develop for three variables.

3) Ifa,b,c > 0,n € N,n > 2 then:

n|qm" + b" + ¢ n+1 ant1 + pn+1 + cntl n+2 [gn+2 + pn+2 + cn+2 _ an+2 + bn+2 + Cn+2
3 3 3 “ar 14 pnl 4 et

Proposed by Marin Chirciu-Romania
Solution by proposer

Using power means inequality:

If xq1,%x5,...,x, > 0,7 > s > 0 then:
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3 n+2
(an+2 + bn+2 + Cn+2> <an+2 + bn+2 + Cn+2>
1= <

3 av~1 + pn-1 4 -1
P (an—l + bn—l + Cn—l)n+2 < 27(an+2 + bn+2 + Cn+2)n—1
Which follows from Holder inequality:
27(an+2 + pnt2 + cn+2)n—1 —

=1+1+ DA+ 1+ DA+ 14+ 1) (@2 + b™?% 4 ¢™2) (™% + b2 4 "12) >
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— (@™ 4 b1 4 cn1ynt2
Equality holdsifand onlyifa = b = c.
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