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< > |Digital Signal Processing
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1
< > |Mathematicsfor Electrical and Electronic Engineering 1

5 2 2026

[ ]

We study solutions of partial and ordinary differential equations, such as trigonometric functions, Bessel
functions, Legendre functions. As applications of these eigen functions, we study Fourier series, Fourier and
L aplace transforms, which are mathematical bases of electrical engineering and electronics, plasma physics,
and quantum mechanics.

[ ]

Understanding mathematical methods for description of physical phenomena evolving in space and time.

[ ]

1st week (Ebihara):
Differential equations, classes of 2nd-order PDES, coordinates system, differential vector operators

2nd week (Ebihara):
Helmholtz equation, method of separation of variables, boundary conditions for ODE/PDE

3rd week (Ebihara):
Power series, Frobenius method

4th week (Ebihara):
Singularities of ODE, Fuchs theorem, linear independence of solutions, a second solution

5th week (Ebihara):
Inhomogeneous second-order ODES, Green'  stheorem, self-adjoint ODEs, Hermitian operator, Dirac delta
function

6th week (Ebihara):
Strum-Liouville theory, completeness of eigenfunctions, uniform convergence, expansions of Dirac delta
function, Fourier series

7th week (Ebihara):
Green’ sfunction method for 1D inhomogeneous ODES, Gamma function (factorial function), Bessel
function (factorial function), Neumann function (Bessel function of the second kind)

8th week (Ebihara):

Hankel function (Bessel functions of the third kind), generating function for Bessel function of the first kind,
recurrence relations of Jn(x), Bessel series, spherical Bessel functions, integral representation of Bessel
functions

9th week (Y oshii):




L aplace transform, delta function, step function

10th week (Y oshii):
Derivates and integrals in Laplace transform, shifting theorems, inverse Laplace transform

11th week (Y oshii):
Initial value problems and boundary value problems of ODE

12th week (Y oshii):
Physical systems, impulse response, step response, frequency response

13th week (Y oshii):
Fourier series, Fourier transform

14th week (Y oshii):
Solutions of wave and diffusion equations

15th week:
End-of-term exam and feedback

[ ]

Calculus, Vector Analysis, Complex Variables, and English listening comprehension at the level of VOA
specia English.

[ ]

Based on the grading criteria of the Faculty of Engineering, the final grade is determined by the scores on
assignments and in-class practices (50%), and the end-of-term exam (50%). These weights are subject to
change depending on the progress and content of the class.

[ ]

Arfken, Weber, and Harris  Mathematical Methods for Physicists Elsevier 1SBN:978-0-12-384654-9
e-Book isavailable at publisher's site (https.//u.kyoto-u.jp/awh). Use the e-Journal authentication system of

Kyoto University when acessing it.

Some of the lecture notes will be posted on KULASIS before the lectures, others are distributed in the

lectures.




The report should be submitted by the deadline set before the next lecture.
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