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Pasic Computer Science

This course provides a quick overview of four research fields of computer science to bridge fundamental theories of computer science
with the cutting—edge research in our department. The course consists of four parts (given by four professors): algorithm theory,
bioinformatics, communication network, and computability theory.

Students will come to understand the association between the fundamental knowledge about computer science and the research
activities. The emphasis will be on giving a broad overview of the research areas in computer science.

(The order of the four parts is subject to change.)
01. Introduction of this course

[Algorithm Theory]

Algorithms now play a very important role for the reliability and efficiency in several social systems. In this part, we focus on design and
analysis of algorithms from the viewpoint of theoretical computer science. The main topics are as follows:

02. What is algorithm? Power of “efficient” algorithms

03. How to evaluate algorithms

04. Basic techniques for algorithms

[Bioinformatics]

Living organism is a sophisticated system to decide appropriate outputs in fluctuating environment. In this part, we focus on the biological
system to deeply understand general property of intelligent systems. The main topics are as follows:

05. Encode and decode biosystems

06. Gene network

07. Genetic diversity and adaptive evolution

08. Research approaches using biological big data

[Communication Network]

Communication network infrastructure needs to be resilient to natural disasters. In this part, we focus on the information and
communication technology for disaster response and recovery. The main topics are as follows:

09. Basic technologies for communication networks

10. UAV network

11. Wireless mesh network

12. Device to Device (D2D) network

[Computability Theory]

What is computation? What does it mean to compute? Are undecidable problems really unsolvable? What good is asking these questions?
Concretely, this part is to give, however brief, a hands—on experience with computational models. The goal is to understand why there are
so many models, what each model is for, what theoretical questions it is meant to elucidate —— and, more importantly, how a practical
programmer may benefit from knowing them.

13. Turing Machines: how to program them, why to study them, and how any programmer can benefit from knowing them

14. Post Systems

15. Markov Algorithms

Evaluation is performed comprehensively based on exercises during the lecture time, reports, attendance to the lectures, etc. Details will
be announced by each professor.
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Students are required to make a thorough review.

;%lno)afc'ii:'iition | All the information of this class can be found in Google Classroom. (Class code will be announced later.)

FEFHEMS | 2022/02/25 10:26

TEEOEEH AL, ASHROLEERELT BNEEL>THERT AT EABELLTOET, 1 BHOBEICBELA L ERMNO BRI, [H#%- HE 1T\ TIE15~

g%ﬂﬁﬁﬁﬁﬁc{?ﬁ%?ﬁ&lﬁﬁiﬂ#ﬁﬁﬂiﬁ(%‘E‘-?E%S'f;&) 30~ 1585/, IR, EERUERHRICOVTIEI0~45BMOBESIURERBN LB (FE -RELE) 156~
S1CIESER

One-—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of

class.



