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My thoughts on Gregory J. Gbur's Mathematical Methods for Optical Physics and Engineering 
can be summed up in one phrase: I wish I had this book while completing my undergraduate 
program. In my opinion, Gbur has written a great mathematical physics textbook which should 
appeal to both senior undergraduate and graduate students.  While the content is bent toward 
those  with a  background in optics,  much of  the  covered material  should  be of  interest  to  a 
broader physics audience.

Many of the usual mathematical physics concepts are discussed, with chapters covering vector 
algebra  and  vector  calculus,  linear  algebra,  complex  analysis,  distributions,  infinite  series, 
Fourier  series,  Green's  functions,  ordinary  differential  equations,  and  partial  differential 
equations. Additionally, the author has included discussions on integral and discrete transforms, 
Bessel  functions,  Legendre  functions,  the  calculus  of  variations,  as  well  as  asymptotic 
techniques. 

The text was very readable, being presented in a somewhat informal fashion akin to Griffith's 
Introduction to Electrodynamics. Like this classic text, Gbur chooses to demonstrate the outlined 
concepts through example, with many of the chapters containing a number of worked-out sample 
problems.  Furthermore,  the  author  strives  to  frame  the  material  within  the  larger  scope  of 
research optical physics,  basing some end-of-chapter questions around various peer-reviewed 
journal articles in which preceding discussed mathematical concepts were utilized. The reader is 
thus  compelled  to  analyze  these  published  results  within  the  context  of  the  discussed 
mathematical framework. In addition, at a number of instances throughout the book, the author 
touches on how a given mathematical methodology can be applied in computational physics. 
With  these  points  in  mind,  I  found  that  the  text  maintained  a  satisfying  balance  between 
mathematical rigour and practical applications.

As alluded to above, the audience for this book is thought to be broader than what the title would 
suggest.  The  chapters  on  linear  algebra  and  vector  calculus,  for  example,  would  be  great 
mathematical primers for students in senior undergraduate courses on quantum mechanics and 
electrodynamics, respectively. Counter to the general appeal of much of the book, however, the 
author has included “Focus” sections at the end of many of the chapters which highlight how a 
particular  mathematical  construct  can be applied to  a  given optical  phenomenon.  This focus 
material covers a wide range of optical physics, such as Bragg scattering in crystals and optical 
cloaking, and those without a reasonable background in the relevant subject matter may find 



these sections confusing. Fortunately, these sections can be overlooked with little to no impact on 
the flow of the book.

As someone who has conducted research related to optical physics, I foresee that Mathematical  
Methods for Optical Physics and Engineering  will  be an indispensable reference tool on my 
bookshelf. Given the approachable nature of the writing style as well as the clarity with which 
the material is presented, I view it as an insightful, contemporary book which would serve as a 
great text for a introductory course in mathematical physics. 
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