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Based on the notion of smooth homotopy, we introduced on the category of
diffeological spaces a model category structure, which turns out to be Quillen equivalent to the
standard Quillen model structure on the category of topological spaces. It is proved that there
hold analogies to the theorems of Whitney and J. H. C. Whitehead for "smooth cell complexes”
associated with the construction of our model category. We then constructed on an arbitrary
diffeological space an algebra of generalized functions (called "asymptotic functions™) equipped
with properties similar to Schwartz distributions, and extended it to a space of morphisms (called
asymptotic maps') between diffeological spaces. The resulting category of diffeological spaces and
asymptotic maps is cartesian closed, and is furnished with nice properties enabling us to construct
on every diffeological space an exterior algebra containing de Rham currents as its subspace.
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