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< > |Information Theory

< > |Fundamentalsof Electron Physics and Devices

Based on awritten examination (max. score =100), although consideration is also given to evaluationson a
couple of times of small tests or reports (max. score = 10 for each). The max. of the total scoreis 100.
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This course discusses information storage (compression), and basic issues related to information transmission,

especialy information source coding and communication channel coding. Lectures also describe concrete

error detection codes (cyclic codes, etc.) and error correction codes. The ABCs of information security are

also touched upon.

[ 1 [ |

Students will grasp basic concepts concerning information storage (compression) and transmission. They will

also understand concrete error detection codes and error correction codes.
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Information theory (1 class)

Introduction to the history, aims, and current applications, etc., of information theory. [ 1

45

Information source coding (4 classes)

Explanation is provided of various types of communication channel models, including memoryless sources

and Markov information sources, followed by discussion of information source coding theorems. Huffman

and Lempel-Ziv coding and other concrete information source coding methods are described. 34
Channel coding theorems (2 classes)

Mutual information and channel capacity are discussed, together with Shannon’ s channel coding theorem.

2-3

Error detection codes and error correction codes (5 classes)

Detailed explanation is made of the principles of parity check code, Hamming code, and cyclic code. Also,

based on knowledge of finite fields (Galois field), BCH code, etc., are introduced as multiple error correction

codes. 3-4
Information security (2 classes)

Opportunities have increased for the electronic transmission, via networks, of important information.

Explanation is provided of the coding that is essential to secure the safety of that information; special focusis

given to basic items concerning public-key encryption systems, digital signatures and authentication, and

other key issues. 1,

Confirmation of extent of student learning (1 class) [ ]

Confirmation is made of the extent that students have learned the contents of this course.
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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,
land quantum mechanics.

[ ]

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

[ |
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1st and 2nd lectures:

Classification of partial differential eugaions(PDE).

Derivation of ordinary differential equations (ODE) frmo typical PDE in Catesian coordinates, polar
cyclindrical coordinates, and circular spherical coordinates.

3rd and 4th lectures:

Series solutions by Frobenius' method; trigonometric, Bessel, and Legendre functions. Singular points for
(ODE; Wronskian; linear indepedence of solutions; second solution

Sturn-Liouville Theory

5th and 6th lectures: Self-gjoint ODE; Hermitian operator; Sturm-Liouville theory Green's Function Method,
Green's function method to solve nonhomogeneous equation, Bessel Functions

7th and 8th lectures:

MATLAB Demonstration (vibrating membrane, EM wave radiation), generating function, Bessel series;
application to frequency modulation. Hankel functions; 3D Helmholtz equation in spherical coordinates,
spherical Bessel functions

9th and 10th lectures:
L egendre functions; generating functions; boundary value problems; associated L egendre polynomials,
Fourier Series

11th and 12th lectures:

Properties of Fourier Series, Gibbs Phenomenon

Fourier Transform, Fourier integral, Fourier transforms of Gausian and derivatives, Dirac delta function,
Solutions of wave equation and diffusion equation

13th and 14th lectures:
Laplace Transform, inverse Laplace transform, initial value problems of ODE

U-ENG26 26101 LJ72

< > |Electric and Electronic Measurement

Calculus, Vector Analysis, Complex Variables, and English listening comprehention at the level of VOS
special english.
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The grade is determined by adding the scores of report assignments (5 points x 12 times) and a term test (100
points). If the total socre exceeds 100 points, the score is given as 100.
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[Arfken, Weber, gand Harris  Mathematical Methods for Physicists Elsevier |SBN:978-0-12-384654-9
Kindle version available

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

lectures.

[ 1

Reprot assignments are announced at every lecture, and the report should be submitted at the beginning of the
next lecture.

|1 SBN:4886862489

KULASIS

Many students cannot use mathematical English expresssions properly, and they cannot communicate at
international meetings. For helping students to build the ability of methematical English, most of the lectures
are given in English.
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