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Differential equations in tangent categories

Tangent categories, first defined by Rosický [7], are an abstract setting for differ-

ential geometry. Recent work has shown that within their formalism one can define

and work with many of the fundamental ideas of differential geometry such as the

Lie bracket [3], vector bundles [4], connections [5], and de Rham cohomology [6]. A

variety of models for the axioms have also been identified, ranging from examples in

ordinary differential geometry to examples in algebraic geometry, synthetic differential

geometry, and abelian functor calculus [2, 7, 1]

In this talk, we discuss how to define and work with solutions to ordinary differ-

ential equations in tangent categories. This requires several additions to the tangent

category axioms. First of all, since solutions to differential equations need not be

totally defined, we work in the more general setting of a tangent restriction category

(described in [2]) in which maps need only be partially defined. Second, we assume the

existence of a special “curve” object which translates vector fields into flows (that is,

an object which “solves certain ordinary differential equations”). We will then discuss

various consequences of these axioms in this general setting, such as the relationship

between the Lie bracket of vector fields and the commutativity of their respective

flows.
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