
A two-dimensional matrix problem of Molnár and
Timmermann and its connection to a geometric problem of

Rassias and Wagner

Our starting point is a result of L. Molnár and W. Timmermann con-
cerning maps on the set of self-adjoint operators that preserves the operator-
norm of the commutator ([4]). The problem remained open stubbornly in
two-dimensions. The reason is that in an at least three dimensional, sepa-
rable space we have the characterization of commutativity preserving maps
(in both directions) which was provided by L. Molnár and P. �emrl ([3, 6]).

It turned out that the above question is equivalent to the three-dimensional
version of the following problem of T. M. Rassias and P. Wagner ([5]): char-
acterize those mappings on a real Hilbert space that preserves the area of
parallelograms spanned by any two vectors. We will present a solution to this
question for general maps in �nite dimensions and for bijections in general.
Finally, I would like to discuss the corresponding problem concerning trans-
formations preserving the k-dimensional volume of k-parallelepipeds spanned
by any k vectors.

References

[1] Gy. P. Gehér and G. Nagy, Maps on classes of Hilbert space operators
preserving a measure of commutativity, Linear Algebra Appl., to appear.

[2] Gy. P. Gehér, Maps on real Hilbert spaces preserving the area of paral-
lelograms and a preserver problem on self-adjoint operators, submitted.

[3] L. Molnár and P. �emrl, Nonlinear commutativity preserving maps on
self-adjoint operators, Quart. J. Math. 56 (2005), 589�595.

[4] L. Molnár and W. Timmermann, Transformations on bounded ob-
servables preserving measure of compatibility, Int. J. Theor. Phys. 50
(2011), 3857-3863.

[5] T. M. Rassias and P. Wagner, Volume preserving mappings in the spirit
of the Mazur-Ulam theorem, Aequationes Math. 66 (2003), no. 1�2,
85�89.

[6] P. �emrl, Nonlinear commutativity-preserving maps on Hermitian ma-
trices, Proceedings of the Royal Society of Edinburgh, 138A (2008), 157�
168.

1


