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After areview of Newton's mechanics, | will introduce the Lagrangian formalism for solving problemsin
theoretical mechanics. This course focuses on a comprehensive derivation and understanding of Lagrangian
mechanics, i.e., the Euler-Lagrange equations.

The main goal isthat every student will be able to use the Euler-Lagrange equations to solve problemsin
classical mechanics.

In principle, this courseis given in English. However, if there are parts that the students cannot understand in
English, I can and will explain them in Japanese.
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- to understand and be able to use the Lagrangian formalism.
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This course will cover the following topics:

- Introduction to Lagrangian mechanics

- Application of Lagrangian mechanics to more complex examples
- Introduction to the Hamiltonian formalism

In principle, the course will be offered as the following plan. However, there may be small changes
depending on the progress.

(Introduction to Lagrangian mechanics)

1-2 Review of Newton's mechanics

3 Derivation of the Lagrangian equations

4-5 Simple applications of the Lagrangian equations

6-7 Lagrangian multiplier

8-9 Introduction to variational calculus and its application to mechanics

(Complex examples)
9-12 Coupled Oscillations
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(Introduction to the Hamiltonian formalism)
13-14 Hamiltonian formalism

<<Fina examination>>
15. Feedback

If thereistime left, there will be an additional chapter about central forces.
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-understanding of kinematics and Newton's mechanics
-knowledge of differentials and integrals
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Worksheets/reports (40%) + examination (40%) + attendance and participation (20%)
/ (40%) + (40%) + (20%)
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Besides book recommendations, | will upload lecture notes.
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Revision of the course by doing the worksheets
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Office hours: After the course
Furthermore, | will provide lecture notes to help students understand the lecture.

The worksheets will give students an opportunity to practice their English skillsin science.




