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SHARP BOUNDS FOR NEUMAN MEANS IN TERMS OF
GEOMETRIC, ARITHMETIC AND QUADRATIC MEANS

ZHI-JUN GUO, YAN ZHANG, YU-MING CHU AND YING-QING SONG

Abstract. In this paper, we find the greatest values o, 0, 03, 04, 05, O, 07, 0g and the
least values B1, B2, B3, B, Bs, Be, B7, Bs such that the double inequalities
A% (a,b)G' "% (a,b) < Nga(a,b) < AP (a,0)G'P1 (a,b),

o 11— 1 BZ 17B2
Gla.b) T A(@b) = Noa@b) = Glab)  Alab)’

A% (a,b)G' =% (a,b) < Nag(a,b) < AP (a,b)G' B3 (a,b),

oy 1—oy 1 Bs 1— By
Gla.b) T A(ab) < Nag(ab) = Glab)  Alab)’

0% (a,b)A' ™% (a,b) < Nag(a,b) < 0P (a,b)A"P5(a,b),

O 11— 1 Be 1—fs
A@b) T 0@b) < Nag(ab) " Alab) | 0(ab)’

0% (a,b)A'™% (a,b) < Noa(a,b) < 0% (a,p)A' P (a,b),

og X 1— og < 1 Bg 1— ﬁg
A(a,b) ~ Q(a,b) ~ Noa(a,b) ~A(a,b)  Q(a,b)
hold for all a,b > 0 with a # b, where G, A and Q are respectively the geometric, arithmetic
and quadratic means, and Nga, Nag, Nag and Np, are the Neuman means derived from the
Schwab-Borchardt mean.
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