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JP.604 If a,b > 0;n € N* then:

azn 2np4n 1 b 2 1
m-l-a b +W25+ab+m
Proposed by Daniel Sitaru — Romania
Solution 1 by proposer

For n = 1 we will prove that:
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:—2+a2b4+W2;+a2b+m (1)

Denote:
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Let’s observe that xyz = 1. Inequality (1) can be written:
x2 4+ y* + 7* 2;+%+%, x2 4+ y? 4+ 2% 2%;;”
X+ y*+z22>xy+yz+zx
2x2 +2y? +22% > 2xy + 2yz + 2zx
x?—2xy+y*+y?—2yz+z*+2>—2zx+x*>0
x=y)?*+@-2>*+(Z-x?%20
Back to the problem:
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Equality holds fora = b = 1.
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Solution 2 by Tapas Das-India

a’n S 1 b 1, 11 1
Let x = ﬁ,y = a“"h*", z = i pIn thena = x2n,a*b = y2n,—ab2 =z2n,xyz=1
1
soweneedtoshow,x+y+22xr+yr+zr,wherer=ﬁ<1

X+ v+ zAM-GM xyz=1 x"+y +2z" x+y+2z\"

+ > 3/xyz = 1and )3, S( : )aer(O,l)

xX'+y +z" x+y+z\" x+y+z xty+z
S( ) < (as

3 3 3
so, x+y+z>x"+y +z"

so clearly, >1&re(0,1) )

Equality holds for x=y=z=1 or a=b=1

Solution 3 by Marin Chirciu-Romania

a 1
Using substitutions (X,y,z)= [E , abz,Tbj, X,Y,Z>0,Xxyz =1the inequality can be
a
written:
2n 2n 2n 1 1 1 2n 2n 2n
XAy 2" 2 S S+ o XN+ Yy 427" > Xy + YZ + ZX see:
X y z

SOS Lema

> Yy 2"+ 2"X" > Xy + Yz + 2X.

X"y 4z
Lemma.
If A,B,C >0, ABC =1landn e N then
A"+B"+C">A+B+C.
Proof:

Forn=1we obtain: A+B+C=A+B+C.
Forn>2:

5 02 (ZA) 5 A(%] M S A(RBE) YA,

3n—l
Lemma is used for (A, B,C)=(xy, yz,2x), xyz=1= ABC =1.

a 1
Equality holds for Xx=y=7 < E:abzzﬁ & a=b=1.



