Szemerédi’s regularity lemma
2026 Spring semester, Course 1060017

Lecturer: Eldar Fischer.
Time: Thursdays, 14:30-16:30.
Office hours: By appointment.

Teaching language: Depending on audience. If there is demand for teaching in English then this
will be the course language, otherwise it will be given in Hebrew.

Study program: This is a Mathematics faculty course, but Computer Science students can also
receive credit as a “List B” optional science course.

Points and grading: This is a 2-point course. Grading is 100% homework-based.

Prerequisites: A combinatorics course (01040286 or 02340141) and an introductory probability
course (01040222 or 00940412 or 01040034).

Syllabus

The Regularity Lemma for graphs, proven in 1978 by Endre Szemerédi, has revolutionized graph
theory, and has affected other mathematical areas as well as algorithmic theory. Essentially this
lemma provides a decomposition of any large enough graph to subgraphs that behave similarly to
random graphs (hence being “regular”). The basic technique has been extended over the years, and
analogous techniques have been implemented in settings outside graph theory as well. More
recently, the lemma’s intuition (and the drive to prove it using alternative methods) has inspired the
incorporation of other mathematical disciplines into graph theory, an example being the definition
and analysis of limit objects for graph series.

In this course we will focus on the regularity lemma and its extensions (as well as useful
weakenings), and on its applications, the foremost among them being that of removal lemmas. We
will learn an abstracted version of the lemma’s original proof method that uses a measure of the
density variance in vertex partitions and lands itself easily to extensions. If time permits, we will
also learn about the analytic method and graph limit objects.

Note: This course being experimental, the contents may vary according to the class progress rate.
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