GRADUATE SEMINAR ON LOGIC (S4A4) SOSE 2026

Topics in model theory

Instructor. Philipp Hieronymi (hieronymi@math.uni-bonn.de)

Time and Place. Wednesday 10(c.t.)-12, SemR 0.006

Organizational Meeting. Wednesday4-2-12{et-} Monday 2.2. 14 (c.t.) Zeichensaal

If you want to give a talk, please send me (Philipp Hieronymi, hieronymi@math.uni-bonn.de) an
email by Wednesday, 11.2.2026, indicating which talks you are interested in. If possible, list at least
three topics.

Abstract. In this seminar we cover certain topics for which we did not have time during the V3A5
Mathematical Logic course, but which are very useful to know if you plan to specialize in model
theory. The overall theme is to see more examples and to learn about some new notions from
neostability theory. In general, we will focus more on particular examples than on the general
theory.

Rules.

(1) In addition to giving a 90-minute talk, each participant (who wants to receive credit) is
required to submit a summary of at least 4 pages of their topic, prepared using BTEX, by
the time they give their talk.

(2) Regular attendance is required.

(3) Seminar talks are graded. Your grade is determined (among other things) by the mathe-
matical content, pedagogical effort, and quality of the presentation (for example, organized
blackboard work and time management), as well as the written summary. You will often
not be able to cover all the material in a single talk. It is your responsibility to choose the
content of your talk wisely. (Which statements and definitions are important? How should
they be illustrated via examples? Does it make sense to have a “running example”? Should
you present a complete proof, only the idea of a proof, or no proof at all?)

Prerequisites. This seminar is designed for students who have taken Mathematical Logic (V3A5/F4A1-
5) during the Winter Semester 2025/26. Thus, we assume knowledge of basic model theory. For
talks (7) and (11a), some algebraic background knowledge is helpful.

Talks.

(1) Differentially closed fields (1 talk)
Cover the subsection Quantifier elimination for differentially closed fields in [1, p. 148].
Make sure to explicitly write down the axioms of DCF. Then cover [7, Exercise 4.5.43],
including proofs. State the Ritt—Raudenbusch Basis Theorem, but do not prove it.
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Stability and the order property (1 talk)
Introduce the order property as in [7, Exercise 5.5.6]. State and prove [7, Lemma 5.2.12],
and present the solution to [7, Exercise 5.5.6]. Then show that not having the order property
implies stability. See also [10, Section 8.2].
NIP (1 talk)
Cover the material of [0, Section 2.1] up to Example 2.12. Recall material from Chapter 1
where needed. Explain why o-minimal and stable theories are NIP.
NIP and VC-dimension (1 talk)
Cover [9, Section 6.1].
Dp-rank (1 talk)
Introduce mutually indiscernible sequences as in [9, Section 4.1]. Cover [J, Section 4.2].
Make sure to introduce ict-patterns [9, Definition 4.21] and state [9, Proposition 4.22]. See
also the first few pages of [6].
Examples of structures with finite dp-rank (1 talk)
Cover the appendix of [§], and then prove [2] 5.8]. Next, prove [I, Proposition 3.4], including
the necessary lemmas and definitions. Finally, compute the dp-rank of the three theories.
Valuations (1 talk)
Cover [3, Section 2.2]. Give proofs of the cited algebraic results if time permits. Also cover
[B, Lemma 2.3.8].
The real field with a cyclic multiplicative subgroup (1 talk)
Cover [3, Section 3.1], except for [3, Proposition 3.2.1].
Strong dependence (1 talk)
Introduce the notion of strong dependence [9, Definition 4.23]. Explain [9, Example 4.24].
Introduce strongness as in [I, Section 1.1]. If time permits, show the equivalence between
being strongly dependent as defined in [9] and being NIP and strong. Prove [I, Corollary
2.15].
Distality (1 talk)
Cover [5l, Section 1.1] (and indicate why o-minimal theories are distal) and [5 Section 2].
Then discuss [B, Section 3], including the cited material from [4, Section 6]. If time permits,
explain why (R, <,+,Q) is not distal.
Quantifier elimination of R,, (4-5 talks, if there are enough participants)
(a) Algebraic prerequisites (2-3 talks)

Cover Sections 3 through 8 of [I1]. An algebraic background is needed for these talks.
(b) Quantifier elimination and o-minimality (1-2 talks)

Cover [I1, Section 9].
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