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NON–ARCHIMEDEAN GNS CONSTRUCTION AND

NON–ARCHIMEDEAN KREIN––MILMAN THEOREM

TOMOKI MIHARA

Abstract. We establish non-Archimedean analogues of the GNS construction and Krein–Milman
theorem. For this purpose, we introduce notions of a state on a non-Archimedean algebra and of a
convex subset of a non-Archimedean vector space. As an application, we construct two operator
algebras associated to topological groups over which cyclic Banach left modules correspond
to cyclic unitary representations approximated by finite dimensional cyclic semisimple unitary
representations.
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[6] K. MCCRIMMON, A Taste of Jordan Algebras, Universitext, Springer, 2004.
[7] J. GLIMM, A Stone-Weierstrass Theorem for C∗ -Algebras, Annals of Mathematics, no. 2, vol. 72, pp.

216–244, 1960.
[8] A. W. INGLETON, The Hahn-Banach theorem for non-Archimedean valued fields, Mathematical Pro-

ceedings of the Cambridge Philosophical Society, vol. 48, issue 1, pp. 41–45, 1952.
[9] J. M. MAURICA AND C. PEREZ-GARCIA, A New Approach to the Krein–Milman Theorem, Pacific

Journal of Mathematics, vol. 120, no. 2, 1985.
[10] A. F. MONNA, Analyse Non-Archimedienne, Ergebnisse der Mathematik und ihrer Grenzgebiete,

Band 56, Springer, 1970.
[11] B. SIMON, Real Analysis, A Comprehensive Course in Analysis, Part 1, American Mathematical

Society, 2015.
[12] B. SIMON, Operator Theory, A Comprehensive Course in Analysis, Part 4, American Mathematical

Society, 2015.
[13] P. SCHNEIDER AND J. TEITELBAUM, Banach Space Representations and Iwasawa Theory, Israel

Journal of Mathematics, vol. 127, issue 1, pp. 359–380, 2002.
[14] M. TAKESAKI, Tomita’s theory of modular Hilbert algebras and its applications, Lecture Notes in

Mathematics, vol. 128, Springer, 1970.

Operators and Matrices
www.ele-math.com
oam@ele-math.com

c© � � , Zagreb
Paper OaM-11-68

http://dx.doi.org/10.7153/oam-2017-11-68

