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Seminar is intended as bipartite introduction to homotopical geometry. The two main topics will be
studied simultaneously on different weekdays.

0. (Early February 2022) Monoidal model categories [2, Chapter IV].
I. Homotopical categories

I.α (February–March 2022) Homotopy colimits revisited [5, Part I].
• Kan extensions.
• Derived functors.
• Enriched category theory.
• (Co-)Bar construction.
• Homotopy (co-)limits — new perspective.

I.β (April 2022) Enriched homotopy theory [5, Part II].
• Weighted (co-)limits.
• Application to computations of homotopy (co-)limits.
• Weighted homotopy (co-)limits.
• Derived enrichment

I.γ (May 2022) Quasi-categories [5, Part IV], kerodon Part I, [1, Part 3].
• Models for ∞-categories.
• Simplicial categories and homotopy coherence.
• Isomorphisms in quasi-categories.

II. Topos theory
II.α (February 2022) Categorical preliminaries [4, Chapter I].

• Subobject classifiers.
• Subfunctors and Sieves.
• Heyting algebras.

II.β (February 2022) Sheaves in the classical sense. Review [4, Chapter II].
II.γ (March–April 2022) Grothendieck topologies on model categories [4, Chapter III], [6],

[3, §0.3, §3].
• Grothendieck topologies on a category. (Model) Sites.
• Sheaves of sets on a site.
• Prestacks on model sites
• Local model structure. Stacks on model sites.

II.δ (April–May 2022) Topoi [4, Chapter IV], [6], [3, Chapter 4].
• Classical (lower) topoi.
• Geometric morphisms of topoi.
• Model topoi.
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