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Shahriari, Shariar: An Invitation to Combinatorics . Cambridge
Mathematical Textbooks, Cambridge University Press, Cambridge 2022, xv
+ 613 pp., US-$ 38.50, £36.99, ISBN 978-1-108-47654-6 (hardcover).

Combinatorial analysis is the branch of mathematics concerned with the the-
ory of enumeration, or combinations and permutations, in order to solve
problems about the possibility of constructing arrangements of objects which
satisfy specified conditions (Collins dictionary, accessed online 25/Feb/2023).
As a mathematical discipline, combinatorics is relatively young – its origins
are usually attributed to G.W. Leibniz’ Dissertatio de arte combinatoria from
1666/1690 – but with the ascent of discrete mathematics, there has been
substantial progress since the 1950s. Teaching combinatorics can be diffi-
cult, and the title of Leibniz’ tract highlights the problem: Combinatorics
is more of an art (and a mindset) than a science, which is best taught at
school and as early as possible. But, of course, combinatorics is part of every
undergraduate curriculum and Shahriari’s new textbook addresses this need.
After a brief introduction on tools from discrete mathematics, a glimpse into
Ramsey theory and the pigeon-hole principle (Chapters 1 & 2, 75 pp.), the
main part (Chapters 3–9, 280 pp.) of the book is devoted to explaining the
“twelve-fold way” (the name is due to Joel Spencer, the classification system
to Gian-Carlo Rota), that covers all enumeration problems between finite
sets, placing (un-)distinguishable balls into (un-)distinguishable boxes with
(or without) restrictions on the number of balls in any box; in fact, Shahriari
expands the twelvefold way into a table with 16 fields. The last two chapters
(160 pp.) cover some applications in graph theory, posets, matchings and
Boolean lattices. There are over 1200 exercises, ca. 240 have hints, 200 come
with short answers, and 100 are fully solved. There are also more demand-
ing exercises (“collaborative mini-projects” and “scaffolded problems”) for
deeper engagement with the subject and, in the later chapters, collections of
(open) problems to initiate undergraduate research. The book is deliberately
written in classroom-style, in the hope that this makes it more interesting
and accessible to students. This, however, comes at a price: The pace is slow,
sometimes circumstantial and not very systematic. It lacks the conciseness
of Stanley (Enumerative Combinatorics, Wadsworth 1986, Cambridge 1997)
or Riordan (An Introduction to Combinatorial Analysis, Princeton 1978),
and the elegance and spirit of Bóna (A walk through combinatorics, World
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Scientific 2005). The art in combinatorics had to make way for didactical
finesse.
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