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Global optimization (GO) is a broad and active field of research including develop-
ment of algorithms for solving discrete and continuous problems, their theoretical 
analysis, and applications to various real-word problems. The book under review 
is mostly devoted to some methodological and theoretical issues of continuous GO 
with an emphasis on Bayesian and high-dimensional GO algorithms. In the optimi-
zation literature, an increasing interest to these topics can be observed during the 
last few decades. The development of new algorithms was stimulated by appearance 
of applications arising especially in computer experiments, machine learning and 
optimal engineering design where optimization problems are often characterized as 
black-box and expensive. In the present monograph, the theoretical investigation in 
Bayesian and high-dimensional GO was carried out in parallel with the develop-
ment of algorithms; many challenges and unsolved problems are also discussed. The 
book is written by two top researchers in the field of stochastic GO who have been 
awarded a prestigious Constantin Carathéodory Prize by the International Society 
for Global Optimization (Antanas Žilinskas in 2017; Anatoly Zhigljavsky in 2019), 
both for their life-time achievements in stochastic global optimization.

The book consists of three chapters. The first one is devoted to the problem of 
space-filling in high-dimensional sets, which constitutes a very important part of 
many GO algorithms. The authors discuss various aspects of uniformity and space-
filling and demonstrate that good uniformity of a set of points is by no means imply-
ing its good space-filling. In this chapter, space-filling of points is considered from 
the viewpoint of covering and weak covering, where only a large part of a given 
set has to be covered by the balls with centres at the chosen points rather than the 
full set, as in the standard covering. Many interesting geometrical features of high-
dimensional sets are considered and well-illustrated. In fact, Chapter 1 contains 24 
figures, some of which are rather informative and attractive. Another interesting 
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feature of presentation of this chapter is formulation and discussion of several con-
jectures, with some of them well-known (like the Riemann hypothesis) and some 
other being original.

Chapter  2 deals with Bayesian GO, which recently became one of the most 
actively studied directions in non-convex optimization. The Bayesian approach to 
GO has attracted great interest due to successful applications in machine learning, 
optimal engineering design, and many other areas. The authors of the book dis-
cuss the development of this approach starting with the original ideas of the algo-
rithms optimal in the sense of the expected approximation error, and of the expected 
improvement. The theoretical and implementation challenges are discussed in con-
junction with advantages and successful applications. The poorly researched prob-
lem of the selecting and estimating parameters of the probabilistic model of the 
objective function is analyzed and  several practical recommendations are formu-
lated. The old problem about the theoretical basis of the one-step optimal algorithms 
is analyzed from the point of view of the rational decision theory. As a result of this 
analysis, the bi-objective selection of the current search step is justified formalizing 
the desirable compromise of the criteria of exploitation and exploration. The inner 
computational complexity of the Bayesian GO algorithms significantly limits their 
applicability. As shown in the book, the mentioned complexity can be circumvented 
by the partition-based implementation. The chapter is completed by the analysis of 
the convergence of the considered Bayesian GO algorithms and the examples of 
their applications. The pros and cons of the Bayesian GO are discussed. The careful 
analysis of challenges is especially welcome since most recent publications present 
only the results of successful applications of the Bayesian algorithms.

Chapter  3 reviews the subject of the global random search in continuous GO, 
mostly keeping in mind the use of such algorithms in reasonably large dimensions. 
In this chapter, many recent results are discussed along with selected well-known 
and rather old results. The main attention is paid to construction of efficient statis-
tical inference procedures about the global minimizer and to the population-based 
algorithms.

The book is written for a wide circle of readers and will hopefully be appreciated 
by those interested in theoretical aspects of global optimization as well as practi-
tioners interested mostly in the methodology. All those interested in applications of 
global optimization can also benefit from the book. All in all, this book is an excel-
lent addition to the existing literature on global optimization and gives one more 
evidence that the subject of global optimization is very much alive.
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