










 

 

 

 

             Preface For The 2019 Edition:  

 

As in all disciplines, the development of differential geometry is 

tortuous. The basic notion is that of a manifold. This is a space 

whose coordinates are defined up to some transformation and 

have no intrinsic meaning. The notion is original, bold, and 

powerful. Naturally, it took some time for the concept to be 

absorbed and the technology to be developed…..it took Einstein 

seven years to pass from his special relativity in 1908 to his 

general relativity in 1915. He explained the long delay in the 

following words: "Why were another seven years required for 

the construction of the general theory of relativity? The main 

reason lies in the fact that it is not so easy to free oneself from 

the idea that coordinates must have an immediate metrical 

meaning.”    

- Shiing-Shen Chern, from his Forward to Differential 

Geometry:Cartan's Generalization of Klein's Erlangen Program 

by R.W. Sharpe, Springer-Verlag, 1991  

 

I originally intended for this to be a relatively brief preface. 

That’s unusual for me, I know-I love hear the sound of my own 

voice. Frankly, I still believe that I should let Matshushima’s 

beautiful text, which I have the pride and pleasure of 

republishing here for Blue Collar Scholar, speak for itself.1 But 
 

1 I  originally planned to assume anyone reading this preface has the needed prerequisites to read this book. This 

should be a reasonable assumption for anyone who’s spent money on i t. However, when was a  student, I  

frequently dipped into considerably more advanced textbooks then I  was prepared for and purchased them for 

future use. In respect for these daring s tudents, I ’ve attempted to wri te this preface so i t will require only a  



it’s subject matter- differentiable or smooth manifolds-is of such 

immense importance to anyone serious about pursuing a career 

in either mathematics or the physical sciences or teaching this 

 

If I learned anything from my undergraduate geometry courses, 

it was why most mathematics graduate students-both pure and 

applied-want to grow up to be differential geometers.  

 

Differential geometry-both classical and modern-is the strange 

hybrid child of analysis, algebra and topology. It’s focus is how 

their interplay can generate geometric structures on a specific 

kind of space called a manifold. The familiar Euclidean spaces 

of calculus and geometry,as well as the curves and surfaces 

embedded within them, are not only the prototypes of manifolds, 

but the background foundation upon which the deep structures 

of abstract manifolds are derived. From this interplay,a beautiful 

synthesis emerges that not only allows us to generalize 

differentiation and integration beyond the familiar curves and 

surfaces of Rn where n ≤ 3 , the study of the objects of analytic 

and synthetic Euclidean geometry is similarly generalized. It’s 

also always been been one of my favorite subjects. 

 

 It’s always seemed to me an incredibly intuitive subject — 

especially the classical version in Euclidean space, which 

focuses on curves and surfaces. I first studied classical 

differential geometry out of Do Carmo’s Differential Geometry 

of Curves and Surfaces and the 2nd edition of O’Neill’s 

Elementary Differential Geometry. Armed with basic calculus,  

and linear algebra in your toolbox, it seemed to me if you were 
                                                                                                                                                                                          

careful understanding of multivariable calculus- as a  basic real analysis course might provide- and l inear algebra 

to read. If I failed in this aim, please let me know.    

critical  subject that  I felt compelled  to write  an introduction for

the novice about this remarkable field and its enormous importance. 


