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Hokkaido University Syllabus

| } |
mm Course Title

Physics and Mathematics for Electrical Engineering

(T .
mm Subtitle

(T
mm Instructor (Institution)

KOGA Takaaki ( Faculty of Information Science and Technology )

|} |
mm Other Instructors (Institution)

KOGA Takaaki ( Faculty of Information Science and Technology )

anm
m= Open To Other Faculties /

n
OK
mm Course Type Schools
2nd Semester (Winter
== Year 2020 am Semester Term) ( am Course Number 215210
-m - Number of -n
mum Type of Class Lecture (;r: ditsum ero 2 mm Year of Eligible Students ~

== Eligible Department /
Class

| } |
m = Other Information

(1]
== Numbering Code

GIST_EI 5001

L} |
m = Major Category Code

| B} |
m = Major Category Title

GIST_EI

Graduate School of Information Science and Technology (Electronics for Informatics)

-
mm Level Code

m
mm Level

Specialized Subjects (basics) in graduate level (Master's Course and Professional Course), Inter-Graduate

School Classes

: : Middle Category Code

: : Middle Category Title

0

Solid State Physics and Material Engineering

unm
m = Small Category Code

|} |
== Small Category Title

0

Quantum Physics of Materials

am
mm Language Type

Classes are in English.

(1]
mm Course list by the instructor with practical experiences

(1]
um Key Words

mathematics, classical mechanics, quantum mechanics, statistical mechanics, special theory of relativity
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W
mm Course Objectives

In this class, we will learn basic physics and mathematics necessary for electrical engineering. Topics include mathematics, classical
mechanics, quantum mechanics, statistical mechanics and special theory of relativity. Partial set of these topics are selected each year as
described in syllabus prior to the lectures of every year. This class is useful for students in other scientific and engineering fields than
electrical engineering as well.

-
mm Course Goals

This year, students will understand basics of classical mechanics (analytical mechanics) thoroughly and will be able to explain others
about the learned topics.

-
mm Course Schedule

Lecture 1 The Nature of Classical Physics
Lecture 2 Motion

Lecture 3 Integral Calculus

Lecture 4 Dynamics

Lecture 5 Partial Differentiation

Lecture 6 Systems of More than One Particle
Lecture 7 Energy

Lecture 8 The Principle of Least Action
Lecture 9 Symmetry and Conservation Laws
Lecture 10 Hamiltonian Mechanics

Lecture 11 Time-Translation Invariance
Lecture 12 The Phase Space Fluid

Lecture 13 The Gibbs-Liouville Theorem
Lecture 14 Poisson Brackets

Lecture 15 Angular Momentum and Symmetries

-
== Homework

Students are required to read the text book prior to the lecture.

-
== Grading System

In-class discussions including quizzes and homework 60%, midterm paper (report) 20% and final paper (report) 20%.

Ll
= m Practical experience and utilization for classes

E : Condition of tasking the subject

-
mm Textbooks
The Theoretical Minimum / Susskind and Hrabovsky, ISBN:978-0141976228

The Theoretical Minimum / Susskind and Hrabovsky, ISBN:978-0465075683

(D
== Reading List

= .
== Websites

http://theoreticalminimum.com/home
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: : Website of Laboratory

® : Additional Information

=
mm Update
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