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A NON–UNITAL GENERALIZED TRACE

AND LINEAR COMPLEX STRUCTURES

ADAM COFFMAN

Abstract. A basis-free formula for the generalized trace of a linear map between tensor prod-
ucts of vector spaces is proposed which does not refer to scalar multiplication or scalar valued
functions. The main application is to real vector spaces with complex structure operators.

Mathematics subject classification (2020): Primary 15A69; Secondary 15A15, 18M10.
Keywords and phrases: Generalized trace, monoidal category, complex structure, real structure.

RE F ER EN C ES

[1] F. ANDERSON AND K. FULLER, Rings and Categories of Modules, GTM 13, Springer-Verlag, New
York, 1974. MR0417223 (54 #5281)

[2] S. AWODEY, Category Theory, 2nd ed., OLG 52, Oxford, 2010. MR2668552 (2011g:18001)
[3] J. BLINN, Algebraic Geometry for Computer Graphics, University of Washington lecture notes, 2013,

https://courses.cs.washington.edu/courses/cse590b/13au/.
[4] N. BOURBAKI, Algebra I, Chapters 1–3, Hermann, Paris, 1974. MR0354207 (50 #6689)
[5] B. COECKE AND A. KISSINGER,Picturing Quantum Processes – A First Course in Quantum Theory

and Diagrammatic Reasoning, Cambridge Univ. Press, 2017.
[6] A. COFFMAN, Notes on Abstract Linear Algebra, unpublished notes,

http://users.pfw.edu/CoffmanA/.
[7] P. ETINGOF, S. GELAKI, D. NIKSHYCH, AND V. OSTRIK, Tensor Categories, SURV 205, AMS,

2015. MR3242743
[8] K. FILIPIAK, D. KLEIN, AND E. VOJTKOVÁ, The properties of partial trace and block trace opera-

tors of partitioned matrices, Electronic Journal of Linear Algebra 33 (2018), 3–15. MR3826862
[9] A. JOYAL, R. STREET, AND D. VERITY, Traced monoidal categories, Math. Proc. Camb. Phil. Soc.

(3) 119 (1996), 447–468. MR1357057 (96m:18014)
[10] X. LU, Y. YE, AND S. HU, A graphical calculus for semi-groupal categories, Appl. Categ. Structures

(2) 27 (2019), 163–197. MR3925574
[11] G. MALTSINIOTIS, Traces dans les catégories monoı̈dales, dualité et catégories monoı̈dales fibrées,
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