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Algebras over Real Closed Field
XU Zhong-ming
(Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The author constructs complex element field and quartic element division ring over the real
closed filed. The following results are obtained; 1. Let F be a field, then (1) there is a subalgebras in the
total matrix algebra F,, which is isomorphic to the complex element field C over F(C=F()), (2) there is
a subalgebras in the total matrix algebra F,, which is isomorphic to the quartic element division ring H over
F(H=F(, i, j, £)). 2. The only algebraic extension division rings over the real closed field F' are (1)
F. (2) C, and (3)H. 3. Let F be a proper subfield of finite codimensional in the field K([ K: F]<{co).

Then F is real closed if and only if Kis algebraically closed and K=F(/—1). 4. Let A be a finite dimen-
sional algebra over the real closed field F', then (1) up to isomorphism the only division algebras A are F,
C or H, (2) up to isomorphism the only central division algebras A are F or H. (3) up to isomorphism the
only simple algebras A are F,,, C, or H,. (4) up to isomorphism the only central simple algebras A are F,
or H,. (5) If A has no non-zero nilpotent ideals, then A is a direct sum of finitely many total matric alge-
bras M, over I, where M, €{F, , C, » H, }.

Key words: real closed field; total matrix algebra; division algebra; complex element field; quartic el-

ement division ring
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