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If x,y,z > 0 and x* + y? + z? + xyz = 4 then prove that :
V2—x+,2-y+V2-z222+/2-02-y)(2-12)
Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Firstly, (4 — y2), (4 — z%) = (x% + z% + xyz), (x? + y? + xyz)
xyz>0
> Oandwehave:x*+y?+z2+xyz=4=>x>+xyz+ (y*+z2-4)=0
_—yzty?z2 —4(y? +22—4) —yz+.y (22 —4) —4(z2 - 4)
B 2 B 2
-yz+.(4-y*)(4-2z%) -yz+.(4-y?*)(4—-z?
_ vz £4( 2y)( ) _—yz+( 2y)( )(?x>0)

:>2_x=2_—yz+x/(4—2y2)(4—z2)=8+2yz—2\/(:_y2)(4_22)

AG8+2yz—(8-y*—2") y +zi+2yz_ (y+2)°
> 4 = 4 T4
+g ® +z
:mz%andanalogsﬂzvz_xzyz zzx

Zyz ZyzZ cyc

:szzx/mcgs\/i 6—Zx=>t2S18—3t<t=Zx>

=X

cyc cyc cyc cyc

2
©)
:>(t—3)(t+6)S0:>t=Zx3andwehave:<2x> —4=

cyc

1 Bergstrom 18xyz
Zx2+22xy— Zx2+xyz =2xyzZ——xyz > — XyZ
x Deyc X

cyc cyc cyc cyc

2
via (2) ®
> b6xyz—xyz=>5xyz>0>= Zx >4:>Zx22

cyc

cyc

cyc
via (D)
Z\/—z —x-2-J2-0C-yZ-2)| >

Zyz

zx_z_j8+zzxy_4zx+zxz_4<..._xyz:zxz_4>

cyc cyc cyc cyc cyc

Saea- 4_42x+<zx>2:zx_z_ (zx_z>2

cyc cyc cyc cyc cyc




ROMANIAN MATHEMATICAL MAGAZINE

via=®zx_2_<zx_2>=0andso,

cyc cyc
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Vay,z>0|x2+y2+22+xyz=4," ="iffx =y =z =1 (QED)




