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Firstly we shall extend logarithmic trace inequalities shown by [4] and [2] by applying
the method of log majorization [1] and an order preserving operator inequality [3].

Secondly we shall show generalized Lie-Trotter formulae which extend the original Lie-
Trotter formula and a-mean variant of the original Lie-Trotter formula in [4].

Finally by using this generalized Lie-Trotter formulae, we shall consider convergences of
logarithmic trace inequalities as some extensions of the results in [4] and [2].

References

[1] T.Ando and F.Hiai, Log majorization and complementary Golden-Thompson type in-
equalities, Linear Alg. and Its Appl.,197, 198 (1994),113-131.

[2] N.Bebiano, R.Lemos and J. da Providencia, Inequalities for quantum relative entropy,
preprint.

[3] T.Furuta, A > B > 0 assures (B"APB")'/4 > BP+21)/4 for » > 0,p > 0,q > 1 with
(1+2r)g > p+2r, Proc. Amer. Math. Soc.,101 (1987),85-88.

[4] Hiai and Petz, The Golden-Thompson trace inequality is complemented, Linear Alg.
and Its Appl.,181 (1993), 153-185.



