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PREFACE 

Optimization serves as the lifeblood of machine learning, underpinning the success 

of models across diverse applications. As data grows in complexity and scale, so too 

does the challenge of training models effectively and efficiently. This book, 

Foundations and Frontiers of Optimization in Machine Learning, is an endeavour 

to navigate the vast landscape of optimization techniques, providing readers with a 

comprehensive understanding of the methods that propel machine learning forward. 

From gradient-based approaches to derivative-free methods, and from classical 

second-order techniques to hyperparameter optimization strategies, this text spans 

the breadth of foundational concepts and cutting-edge innovations. Each chapter is 

crafted to balance theoretical insights with practical applications, ensuring that 

readers not only grasp the mathematics but also understand how to implement these 

methods in real-world scenarios. 

This book is intended for researchers, practitioners, and students in machine 

learning, data science, and related fields who seek to deepen their understanding of 

optimization. Whether you are optimizing a simple regression model or tackling the 

challenges of distributed large-scale learning, the principles and techniques detailed 

in these pages will serve as a valuable resource. 

As machine learning continues to evolve, so too must the tools and methods we use 

to optimize its potential. It is our hope that this book inspires innovation, fosters a 

deeper appreciation for the elegance of optimization, and equips readers with the 

skills to solve the complex problems of tomorrow. 
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