LEARNING SEMINAR ON HIGHER CATEGORY THEORY
THE UNIVERSITY OF WESTERN ONTARIO

In the presentations, we will follow the list of topics below. Each topic may account for more
than one talk—it is important that speakers present their topic as completely as possible, without
worrying about taking too much time. Finally, a topic can be presented by more than one person
(this is recommended in particular for large topics that may take 2 or more talks).
(1) Motivation and basic concepts. This will include motivation for higher category theory
coming from different areas (e.g. homotopy theory, derived algebraic geometry, TQFTs, etc),
the definition of quasicategories, as well as basic concepts such as homotopy, equivalence,
and composition in a quasicategory.
References: [AC16, Sec. 2 and 6], [Joy08, Sec. 1], and [Gro10, Sec. 1].
(2) Introduction to quasicategories. This topic should introduce the Joyal model structure,
in which the fibrant objects are exactly quasicategories, and give some examples, specifically
those obtained via the homotopy coherent nerve functor and the simplicial localization.
References: [Joy08, Sec. 2], [Joy09, Sec. 6 and earlier], [Jar15], and [Rez16].
(3) The Grothendieck construction and mapping spaces in quasicategories. This is a
somewhat technical topic that needs to introduce Lurie’s (straightening a unstraightening)adjunction, different notions of mapping space, and the notion of a (co)Cartesian fibration.
References: [Lur09, Ch. 2], [DS11], and [Rez16].
(4) The theory of quasicategories. The speaker(s) should discuss basic categorical notions
in the quasicategorical setting, including: slices, joins, (co)limits, adjoints, and so on.
References: [Gro10, Sec. 2], [Joy08], [Joy09, Sec. 1], [Joy02], [Lur09, Ch. 4 and a bit of
5], [Rez16], and [RV15a, RV15b, RV16].
(5) Models of (∞, 1)-categories. This should be a survey the existing models of (∞, 1)categories, including relative categories, complete Segal spaces, and simplicial categories,
giving equivalences between them, and concluding with Toën’s unicity theorem.
References: [AC16, Sec. 3–4], [Joy08, Sec. 3–5], [Ber10], [Rez01], and [Toë05].
(6) Presentable quasicategories and relation to model categories. This topic covers
the definition, basic properties, and characterizations of presentable quasicategories, as well
as their relation to (combinatorial) model categories.
References: [Gro10, Sec. 3] and [Lur09, Ch. 5].
(7) Higher topos theory. The goal here is to introduce the notion of an ∞-topos, and state
and explain the Giraud Theorem. Time permitting, some applications of higher topos
theory should be discussed.
References: [Lur09, Ch. 6 (and optionally 7)], [Rez05], and [TV05].
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