DETERMINANT PRESERVING TRANSFORMATIONS ON SYMMETRIC MATRIX SPACES^∗

CHONGGUANG CAO^† AND XIAOMIN TANG^†

Abstract. Let S_n(F) be the vector space of n × n symmetric matrices over a field F (with certain restrictions on cardinality and characteristic). The transformations ϕ on the space which satisfy one of the following conditions:

1. det(A + λB) = det(ϕ(A) + λϕ(B)) for all A, B ∈ S_n(F) and λ ∈ F; 2. ϕ is surjective and det(A + λB) = det(ϕ(A) + λϕ(B)) for all A, B and two specific λ; 3. ϕ is additive and preserves determinant are characterized.

Key words. Linear preserving problem, Rank, Symmetric matrix, Determinant.

AMS subject classifications. 15A03, 15A04.

∗ Received by the editors 19 February, 2004. Accepted for publication 13 September, 2004. Handling Editor: Bit-Shun Tam.

†Department of Mathematics, Heilongjiang University, Harbin, 150080, P. R. China (caochongguang@163.com). Supported by the NSF of China (No. 10271021), NSF of Heilongjiang Province (No. A01-07) and the fund of Heilongjiang Education Committee for Overseas Scholars.