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ranges from the atomic to the cosmic—it 
certainly should have been possible to look 
beyond the usual suspects. This is a missed 
opportunity.

Nevertheless Climate, Chaos and COVID 
is an authentic and engaging entry point 
into the use of mathematical models in the 
real world. The book feels anything but 
academic, even though its main audience 
is likely to be other educators. I would 
recommend it to anyone who teaches math-
ematics or a mathematics-rich science at a 
high school level. In it, you will find many 
real-world examples of the ways in which 
mathematical models inform and enrich our 
society, explained in a friendly, down-to-
earth manner.

SHAUN HENDY

Te Herenga Waka
Victoria University of Wellington
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Stochastic differential equation (SDE) mod-
els play a central role in a vast range of appli-
cations from mechanics and microelectron-
ics to economics and finance, from biology
and chemistry to epidemiology. Although a
deep understanding of the theory of SDEs
requires background and knowledge in ad-
vanced probability and stochastic processes,
it is feasible to know how to simulate SDEs
numerically based on some understanding
of random variables and Euler’s method
for deterministic ordinary differential equa-
tions. In a previous article by one of the
authors [1], an accessible and practical in-
troduction to numerical methods for SDEs
has been provided. That paper has become
a classical reference for the introduction of
the important theory of numerical SDEs.

Following the style of [1], the current
book is a self-contained, elementary text
that puts across the fundamentals of all top-
ics in numerical methods for SDEs. Like [1],
the book is written in a highly pedagogi-
cal way in which the important material,
well-constructed examples, and perfectly

designed exercises are presented. Thus, the
book is suitable for graduate students and
young researchers who have a good knowl-
edge of calculus and algebra and some ba-
sic understanding about probability theory
and numerical analysis. The book not only
provides the reader with an intuitive un-
derstanding of the essential concepts of the
theory of SDEs but also gives excellent in-
structions on how to efficiently implement
and simulate SDEs in various applications.

The proofs of fundamental theorems in
the theory of numerical SDEs are also sup-
plied in an accessible way for beginners
on the topics. For instance, enough back-
ground material is added such that the
reader can understand a sketch of the proofs
of the key properties of weak convergence
(Chapter 9) and strong convergence (Chap-
ter 10) of the Euler–Maruyama method,
as well as the relevance of the Itô formula
in the derivation of higher-order methods
(Chapter 17). Like [1], instead of focusing
on technical details, the authors have relied
heavily on computational examples and il-
lustrative figures. For this purpose, each
chapter has a key computational topic with
illustrative figures in MATLAB.

Despite the accessibility to graduate stu-
dents and young researchers, most of the
current important aspects of the theory of
numerical SDEs have also been covered by
the book. Among those topics are the nu-
merical analysis of mean exit times (Chap-
ter 12), nonsmooth SDE models (Chapter
14), multilevel Monte Carlo (Chapter 15),
jump-SDEs (Chapter 16), and applications
and simulations of SDEs in chemical kinet-
ics (Chapter 20).

Let us now provide a brief description
of the content of each chapter. The first
chapter provides an introduction on ran-
dom variables, including discrete and con-
tinuous random variables, expectation and
variance, Markov and Lyapunov inequali-
ties, as well as the central limit theorem
and strong law of large numbers. Chapter
2 introduces the basic theory of the simu-
lation of random variables, including pseu-
dorandom number generation, the Monte
Carlo method, and kernel density estima-
tion. Chapter 3 is an introduction to the
theory of Brownian motions. Chapter 4 in-
troduces the basic concepts of stochastic
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integrals, and the theory of SDEs is pre-
sented in Chapter 5. The most important
tool in the theory of SDEs, Itô’s formula,
is provided in Chapter 6, leading to the
Stratonovich form of an SDE discussed in
Chapter 7. The introduction to the the-
ory of numerical schemes of SDEs starts
with Chapter 8, in which the simplest and
most used numerical scheme for SDEs, the
Euler–Maruyama scheme, is introduced. A
sketch of the proofs of weak and strong con-
vergence of the Euler–Maruyama scheme,
mentioned above, is proved in Chapters 9
and 10. The asymptotic stability and mean
square of the stochastic θ-method as well as
how to use Monte Carlo numerical methods
to compute mean exit times are investi-
gated in Chapters 11 and 12. Applications
of SDEs in finance are discussed in Chapter
13. Long-time dynamics of SDEs and the
multilevel Monte Carlo technique are stud-
ied in Chapters 14 and 15. Chapters 16 and

17 introduce jump-SDEs and derive high-
order numerical methods for SDEs. Sys-
tems of SDEs are also investigated in the
book, in particular Chapter 18. Simulations
of chemical reactions are discussed in the
last chapter of the book.

In my opinion, this book is a marvelous
introduction into the theory of numeri-
cal SDEs for undergraduate students and
young researchers. Senior researchers may
also find several discussions and many ideas
in this book enlightening.
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