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For a, b ≥ 0, a refined Young inequality with Specht’s ratio was shown in [1]:
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a1−vbv ≤ (1− v)a+ vb (1)

where r ≡ min{v, 1− v} with v ∈ [0, 1], and the Specht’s ratio is defined by S(h) ≡ h
1

h−1

e log h
1

h−1
for

h > 0. The inequality (1) is a refinement of Young inequality in the sense of S(h) ≥ 1 for h > 0.
Instead of the reverse Young inequality given in [2, 3] for a, b ≥ 0:

(1− v)a+ vb ≤ S
(a
b

)
a1−vbv, (2)

(as a quite natural insight) the following inequality was opened in [4, 5] for a, b ≥ 0:

(1− v)a+ vb ≤ S

((a
b

)R
)
a1−vbv (3)

where R ≡ max{v, 1− v} with v ∈ [0, 1].
However, we have counter examples for the inequality (3). Actually, we set a = 2, b = 1 and

v = 1
2 for simply, then the inequality (3) becomes
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By the numerical computations S(
√
2)
√
2 ≃ 1.43557 so that the inequality (3) does not hold in

general. (For supplementation, S(2)
√
2 ≃ 1.50115.)

References

[1] S.Furuichi, Refined Young Inequalities with Specht’s Ratio, J. Egyp. Math. Soc.,
Vol.20(2012), pp.46–49.

[2] W.Specht, Zer Theorie der elementaren Mittel, Math.Z.,Vol.74(1960),pp.91–98.

[3] M.Tominaga, Specht’s ratio in the Young inequality, Sci.Math.Japon.,Vol.55(2002), pp.583–
588.

[4] S.S.Dragomir, A Note on Young’s Inequality, RGMIA Research Report Collection,
Vol.18(2015), Art.,126,pp.1–5.

[5] S.S.Dragomir, Some results for isotonic functionals via two reverses of Young’s inequality ,
RGMIA Research Report Collection, Vol.18(2015), Art.,128,pp.1–13.

∗E-mail:furuichi@chs.nihon-u.ac.jp

1

e5011831
Typewritten Text
Received 02/03/16

e5011831
Typewritten Text
RGMIA Res. Rep. Coll. 19 (2016), Art. 34




