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Abstract

The notion of entropy was introduced in thermodynamics by Clau-
sius in 1865, and since then many generalizations have been proposed
with applications in different areas, such as statistical mechanics, in-
formation theory, etc. In this talk some mathematical aspects of the
concept and some of its extensions are surveyed. Namely, a purely
mathematical extension of the entropy for selfadjoint operators on a
space with an indefinite norm is proposed and some operator inequali-
ties inspired in well known results for Hilbert spaces are presented.

Keywords

Entropy, Operator theory, Krein spaces, Thermodynamics inequality, Peierls-
Bogoliubov inequality.

References

1]

2]

Ando, T. (1994). Lowner inequality of indefinite type. Linear Algebra
Appl. 385, 73-80.

Ando, T. and F. Hiai (1994). Log-majorization and complementary
Golden-Thompson type inequalities. Linear Algebra Appl. 197, 113-131.

Ando, T. and F. Hiai (1998). Holder type inequalities for matrices. Math.
Ineq. Appl. 1, 1-30.

Bathia, R. (1997). Matriz Analysis. Springer-Verlag, New-York Inc.

Bebiano, N.; R. Lemos, and J. Providéncia (2004). Matricial inequalities
in statistical mechanics. Linear Algebra Appl. 376, 265-273.

Bebiano, N.; R. Lemos, and J. Providéncia (2005). Inequalities for quan-
tum relative entropy. Linear Algebra Appl. 376, 155-172.

Bebiano, N., R. Lemos, J. Providéncia, and G. Soares. Further develop-
ments of Furuta inequality of indefinite type. Submitted.

Belavkin, V.P. and P. Staszewski (1982). C*-algebraic generalization of
relative entropy and entropy. Ann. Inst. H. Poincaré Sect. A 87, 51-58.



[9] Dowling, J.P. and G. Milburn (2003). Quantum technology: the second
quantum revolution. Philosophical Transactions of the Royal Society of
London A 361, 1655-1674.

[10] Fujii, J.I. and E. Kamei (1989). Relative operator entropy in noncomu-
tative information theory. Math. Japon. 34, 341-348.

[11] Furuta, T. (1987). A > B > 0 ensures (B"APB")'/¢ > B+2n)/a_ for
r>0,p>0,qg>1with (1+2r)qg > p+ 2r. Proc. Amer. Math. Soc. 101,
85-88.

[12] Furuta, T. (2001). Invitation to Linear Operators. Taylor & Francis,
London.

[13] Golden, S. (1965). Lower bounds for the Helmholtz function. Phys. Rev.
187, B1127-B1128.

[14] Hiai, F. and D. Petz (1993). The Golden-Thompson trace inequality is
complemented. Linear Algebra Appl. 181, 153-185.

[15] Kullback, S. and R.A. Leibler (1951). On information and sufficiency.
Ann. Math. Statist. 22, 79-86.

[16] Shu-Kun, L. (1999). Diversity and Entropy. Entropy 1, 1-3.

[17] Nakamura, M. and H. Umegaki (1961). A note on entropy for operator
algebras. Proc. Jap. Acad. 87, 149-154.

[18] Sano, T. (2007). Furuta Inequality of indefinite type. Math. Inequal.
Appl. 10, 381-387.

[19] Sano, T. (2007). On chaotic order of indefinite type. J. Inequal. Pure
Appl. Math. 8 (3), Article 62, 4 pp.

[20] Shannon, C.E. (1949). The Mathematical Theory of Communication.
University of Illinois Press, Urbana.

[21] Umegaki, H. (1962). Condition expectation in an operator algebra IV.
Kodai Math. Sem. Rep. 14, 59-85.

[22] Vedral, V. (2002). The role of relative entropy in quantum information
theory. Rev. Mod. Phys. 74, 197-234.

[23] von Neumann, J. (1932). Matematische Grundlagen der Quantenmecha-
nik. Springer, Berlin.



