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Inverse-preserving linear maps between spaces of matrices over fields

Xian Zhang

Department of Mathematics, Heilongjiang University,Harbin 150080, P. R. China

Abstract  Suppose $\mathbf{F}$ is a field different from $\mathbf{F}_{2},$ the field with two elements. Let $M_{n}
(\mathbf{F})$ and $S_{n}(\mathbf{{F})}$ be the space of $n\times n$ full matrices and the space of $n\times n$ 
symmetric matrices over $\mathbf{F,}$ respectively. For any $G_{1},$ $G_{2}\in \left\{ S_{n}(\mathbf{F}),\ M_{n}
(\mathbf{{F})}\right\} ,$ we say that a linear map $% f$\ from $G_{1}$ to $G_{2}$ is inverse-preserving if $f(X)^{-1}=f
(X^{-1})$ for every invertible $X\in G_{1}\mathbf{.}$ Let $\frak{L}\left( G_{1},G_{2}\right) $ denote the set of all 
inverse-preserving linear maps from $G_{1}$ to $G_{2}$. In this paper the sets $\frak{L}\left( S_{n}(% \mathbf{F}),M_
{n}(\mathbf{{F})}\right) ,$ $\frak{L}\left( S_{n}(\mathbf{F% }),S_{n}(\mathbf{{F})}\right) ,$ $\frak{L}\left( M_{n}
(\mathbf{{F}),}% M_{n}(\mathbf{{F})}\right) $ and $\frak{L}\left( M_{n}(\mathbf{F}),S_{n}(% \mathbf{{F})}\right) 
$ are characterized.
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