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Preface

In April 2021, Qiuzhen College (R E15F5t) was newly established at Tsinghua Uni-
versity under the leadership of Professor Shing-Tung Yau. It homes the distinguished
elite mathematics program in China starting in 2021: the “Yau Mathematical Sciences
Leaders Program” (I Sifi% B4 %5 A A 1595 71Kl). This program puts strong
emphasis on basic sciences related to mathematics in a broad sense. Though majored
in mathematics, students in this program are required to study fundamental theo-
retical physics such as classical mechanics, electromagnetism, quantum mechanics,
and statistical mechanics, in order to understand global perspectives of theoretical
sciences. It is an exciting challenge both for students and for instructors.

This preliminary note is written for the course “Classical Mechanics” that I lec-
tured at Qiuzhen College in the fall semester of 2022. It is to explain key physics in-
gredients of Lagrangian and Hamiltonian mechanics, as well as their connections with
modern geometric development. We put heavy emphasis on different faces of con-
crete examples in order to understand the bridge between mathematics and physics.
Examples such at Toda lattice and Calogero-Moser System are still active research
topics nowadays in areas of integrable system, representation theory and mathemat-
ical physics. A large part of this note relies on the beautiful books of “Mechanics”
by Landau-Lifshitz, and “Mathematical Methods of Classical Mechanics” by Arnol’d,
which themselves show different faces of this classical subject. Other useful resources
that we consulted are listed at the end of this note.

I would like to thank Yang Peng (#}) and Wang Jinyi (F#—), who have done
amazing jobs of teaching assistant for this course. An early version of this note was
typed by Yang Peng, including all those beautiful figures that are better arts than
my blackboard drawings. I want to thank Ding Xu Zhihan (] ###LH2) and Liu Jiuhe
(XJJLAN) for their help on careful proofreading of this note, as well as their important
roles of being excellent students for the whole semester. I want to thank my colleague
Zhou Jie (JH7), the collaboration and discussion with whom in this year have kept
my brain fresh during the preparation of this note. Special thank goes to Cheng Ziyu
(F£7%E) from office of Teaching Affairs at Qiuzhen College, whose tremendous help
has saved me alive from heavy administrative service to finish this note.

Jan 1, 2023
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