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Preface

In the early spring of 2013, Lizhen Ji asked me to write comments about my
collected or selected works. I was too busy at the time to take on such a task.
At one point, however, I gave in to his request and decided to write comments
about my survey articles. Upon tallying them up, I was surprised to see that I
had written far more survey articles than I had remembered.

Since I was a child, I have always been interested in history. Hence when I
started to write these commentaries, I tried to stick to the facts to the best of my
memory. I also consulted friends who participated in these events and looked at
letters and emails that I had kept over the past forty years.

This does not mean that there are absolutely no mistakes in the statements.
Nevertheless, 1 believe that these accounts can be interesting — and maybe even
important — for students who’d like to know something about how the various
papers were written and what my friends and I thought about the approaches we
took.

In the course of putting together this collection, I received strong support
from Lizhen Ji, Hao Xu, Kefeng Liu, Shiu-Yuen Cheng, and Hung-Hsi Wu. T am
also very grateful to the publishers led by Liping Wang, Yushan Deng, and others.
My friend Steve Nadis agreed to be the consulting editor for this project. I am

extremely thankful for all of their help, without which this project likely would
not have materialized.

Shing-Tung Yau
June 30, 2014



Preface

Shing-Tung Yau,
His Mathematics and Writings

1 Why selected works

There has been a long tradition of publishing collected or selected works of dis-
tinguished mathematicians. There are several good reasons for doing this, and
it has served many purposes. Probably the most obvious one is that collected
and selected works provide an easy access to papers that are scattered in different
journals, some of which are not easily accessible to many people. Otherwise, few
people, if any, will take the time and trouble to dig up all the papers of their
admired mathematicians—especially not those papers that are far away from their
interests, of their admired mathematicians and read them. On the other hand,
reading papers of a master dealing with different subjects or areas conveys the
underlying unity and hence a big picture of mathematics, and it also allows one
to gain a historical perspective (or to enter the history). In other words, collected
and selected works are more than the simple sum of individual papers.

Indeed, as Abel said famously, we learn “by studying the masters, not their
pupils.” Even though the world is becoming smaller, few people have many chances
to interact with masters who are alive. Of course, the next best way to learn from
masters is to read and study their collected works.

Naturally, publishing collected or selected works is also an honor to the au-
thors of these papers. It should be mentioned that collected works of some people
can bring honor of the genre of collected works.

Now, with the wide and easy use of e-papers and e-books, most papers in
journals can be obtained easily online, and a mere reprinting of papers is probably
not as valuable as before. Of course, the value of selected works still stands.
For example, holding and reading a beautifully printed book is definitely different
from viewing papers online or on e-book readers. But they should also provide
something else. Several additional things seem to be reasonable: descriptions of
how ideas in the paper were formed and time and place the papers were written,
relations between papers with the advantage of hindsight, and developments of
subjects after the papers were published, and visions for the future. In other
words, they should explain the circumstances of the birth of papers and proper,
impacts of the papers, and fitting these papers in the grand scheme of mathematics.



xii Preface

These additional things are especially important to beginners, non-experts
and even some experts. Most people often concentrate on the best known the-
orems and most important papers of great mathematicians, but even masters
struggled and stumbled sometimes on their mathematical trips. How they found
good problems and their ways in their careers, made progress and reached peaks is
best described by their own papers, recollections and commentaries, but not text-
books where everything is polished and presented in a streamlined matter, without
mentioning that textbooks and research books might not cover some gems in the
original papers that are not directly related to the themes of the books. But
many people, especially younger ones, often prefer to read polished textbooks.
Of course, reading mathematics papers can be difficult (more difficult than read-
ing textbooks), and proper arrangement of related papers and additional guides
from the masters are certainly valuable and helpful. Such collected or selected
works of distinguished mathematicians often tell good stories of the authors and
their mathematics, and browsing through them can be enjoyable and beneficial to
people who are not interested in some specific results in the papers.

In these works of expository writings of Shing-Tung Yau, all these things
are printed together with his survey papers and papers on open problems. One
reason for restricting these volumes to expository papers of Yau is practical. Yau
has been very creative and prolific. The collected works including all his papers
(both research and expository papers) up to now will occupy too many volumes.
Besides, he is also still very active and productive, and the time for collected works
may not be ripe yet.

2 Why expository writing

Probably some explanation is needed for publishing these volumes of expository
writings of Yau now. Briefly, it is the right time for Yau to share his perspectives
and his vision on the broad area of geometric analysis, and his expository writings
provide a unique means to this end. They will render a valuable service to the
mathematics community.

Colloquium talks have been a common means of communication between
mathematicians from different subjects, after they were made successful and pop-
ular by Klein and Hilbert in Gottingen about 100 years ago. More expository
talks such as Basic notion seminars and What is ... have also sprung up in many
places. They provide effective ways for people to learn and enjoy some beautiful
pieces of mathematics, which are outside their fields of speciality. Though there
are many books and papers dealing with all kinds of subjects in mathematics, one
difficulty is that there are too many of them. It is difficult for people to find the
right books and papers, and people may lack the motivation to read mathematics
outside their specialities, especially when they involve difficult and technical ma-
terial. Many people choose to study mathematics not for fame or fortune, but for
the beauty and enjoyment of the discipline. To really appreciate the beauty and
power of mathematics, one has to roll up one’s sleeves and do the work. But not
many people can work in many different subjects in mathematics. In the history



