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The main purpose of this lecture is to give a detailed account, including

historical view of each formula (if possible), of the following functions, polynomials, and numbers, and their variations such as Gamma
function, Beta function, Polygamma functions, Bernoulli polynomials and

numbers, Euler numbers and polynomials, Stirling numbers of the first and

the second kind, Riemann zeta function, and Generalized zeta function

which are usually not given in elementary courses in mathematics; more

functions, if time is available. This lecture will be carried out in a

very elementary way for those who have taken courses of elementary

analysis and complex analysis in undergraduate level.

The above functions, polynomials, and numbers have appeared ubiquitously
in every field of mathematics such as in combinatorial theory, finite
difference calculus, numerical analysis, analytic number theory,

probability theory, as well as in special function theory, in mathematical physics, and in engineering.

As an illustration for a style of this lecture, among various forms of
the Gamma function $¥Gamma(z)$, for example, the Gamma function
$¥Gamma(z)$ developed by Euler is usually defined by
¥beginfequationf¥tag{1}

¥Gamma(z):= ¥int 0¥infty ¥,eN-t¥, t{z-1}¥, dt ¥quad (¥rak{R}(2)>0).
¥end{equation}

The origin of the Gamma function can be traced back to two letters from

Leonhard Euler (1707--1783) to Christian Goldbach (1690--1764), just as a

simple desire to extend factorials to values between the integers. The

first letter (dated October 13, 1729) dealt with the interpolation problem, while the second letter (dated January 8, 1730) dealt with
integration and tied the two together. It is noted that one of the

simplest and most important special function is the Gamma function,

knowledge of whose properties is a prerequisite for the study of many

other special functions.

We verify that, when $z=x>08, $x ¥in ¥mathbb{R}$, the improper integral
in (1) converges, and then is analytic in $¥frak{R}(z)>0$. Consider the
analytic continuation of the Gamma function $¥Gamma(z)$ in (1) to
$¥mathbb{Cl¥setminus ¥{0,¥,-1,¥,-2,¥,¥ldots¥)$. Next we derive a variety

of formulas and properties related to the Gamma function.

You will find it if you read the previouis item.
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JOHNSON JUDITH ANN

This course is for students who which to improve their English language skills in reading, writing and

speaking through understanding, identify and explaining 1) current global conditions and goals  2) concepts

related to capicity building and moral leadership, and 3) ethical behavior in the fields of science and technology. Students will give oral and visual presentations which
demonstrate their comprehension of

and opinions about course content.

Comprehend the importance of universal human virtues and moral leadership to social development.

Comprehend one’s personal responsibility to develop human virtues and practice ethical behavior.

Understand the Millennium Development Goals, universal human virtues and moral leadership.
Explain one’s responsibilities as an engineer to create and maintain safe environments at all levels of our
global society.
Identify and evaluate the effects of leadership, science and technology on all sectors of global society.
Propose solutions to identified problems related to social development, engineering and ethics.
Discuss opinions about social issues of local and global concem.
Cooperate with others in completing pair and group assignments.
Combine relevant data and knowledge to solve problems and delimas and present the results to the group.

Make presentations of research.

)

Students must participate in group work and discussions in class in order to pass the course.

A student who is absent more than 3 times, will not be able to pass the course.
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The purpose of this class is to obtain novel knowledge of nonlinear dynamic systems for appropriate analysis/processing of nonlinear dynamic signals in the fields of
engineering, physics and biology. Nonlinear dynamic systems include a variety of striking properties which are not observed in linear dynamic systems, i.e., bifurcations,
limit cycles, chaos, fractals, etc. One of the useful experiences in this class is to analyze some nonlinear dynamic systems using graphical methods such as a phase
space. Students who take this class are encouraged to understand the fundamentals of the nonlinear dynamic systems and its applications to engineering by reading and

discussing a textbook.

1. Understanding the fundamentals of nonlinear dynamic systems
2. Understanding the concept of chaos/fractals
3. Applying the measure of correlation (fractal) dimension to experimental data

1. To compass the difference between the linearity and nonlinearity
2. To comprehend the fundamental properties of nonlinear dynamic systems

1. To apply the measure of correlation dimension to practical signal obtained from nonlinear dynamic systems

)
Presentations (2 times) (70-80%) and Discussions (each class) (20-30%)

Nonlinear dynamics and chaos  S. H. Strogatz Westview Press 2000

It is very useful to linearize artificial systems in the engineering field such as measurement and control. However, recent engineers encounter exactly nonlinear and
complicated systems which cannot be linearized. In such case, it is crucial to grasp their nonlinear dynamics. The teacher hopes that all the class students take

observations on the nonlinear dynamics.
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