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Hokkaido University Syllabus

= Course Title

The World of Science and Technology

: : Subtitle

Foundations of Information Geometry

am . .
mm Instructor (Institution)

FURUHATA Hitoshi ( Faculty of Science )

2= Other Instructors (Institution)

FURUHATA Hitoshi ( Faculty of Science )

== Course Type am Open To Other Faculties / Schools OK
2R Year 2026 5% Semester 2nd Semester == Course Number 000729
am [ | . LR ..
=m Type of Class Lecture | mm Number of Credits 2 mm Year of Eligible Students 1~
== Eligible De artment /
am [ |
g P 1-53 um Other Information
Class
am .
== Numbering Code GEN_LIB 1240

as Major Category Code

m . .
== Major Category Title

GEN_LIB

General Education_Liberal Arts

:: Level Code

am
mm Level

General Education Courses (excluding Foreign Language Seminar (advanced) and subjects offered in the upper

years)

an Middle Category Code

an Middle Category Title

2

aa Small Category Code

s Small Category Title

4

m
mm Language Type

Classes are in Japanese.

=& Course list by the instructor with practical experiences

N/A

am Key Words

mathematics, differential geometry, probability, statistics, information geometry

== Course Objectives

Information geometry is a new field of geometry based on the description of the properties of spaces consisting of probability distributions,

and can be said to be an interdisciplinary field between mathematical engineering and mathematics. It is attracting attention in various

fields, including machine learning. In this course, you will learn the mathematical foundations necessary to understand it.

: : Course Goals

Upon completion of this course, students should be able to explain
[1] examples of geometric considerations of probability, statistics, and information,
[2] what a Fisher metric is through the Chentsov theorem.

== Course Schedule




1. Probability and Statistics
2. Fisher Information
3. Riemannian Metric

[ |
mm Homework

Refer to the relevant sections of your textbook and organize your notes taken in class.

am Grading System

The degree of achievement of the course goals will be evaluated from the following perspectives.

(1) Whether the student has acquired basic knowledge of the definitions and theorems that form the framework of the class.
2) Whether the student is able to perform calculations, constructions, etc. on typical concrete examples appropriately.

3) Whether the student can correctly present arguments based on basic concepts and theorems.

4) Whether the student has mastered the central idea of the theme and systematically understands the content throughout.
5) Whether the student is able to use the content in solving various problems.

Grading is based on an overall assessment of the student's performance on exams and coursework.

L]} . . ™ .
== Practical experience and utilization for classes

== Condition of tasking the subject

: : Textbooks

APHERAER MR ETILZ VD & WA / BT : HI7HAR, 2021, ISBN:9784320114456

L} . .
= m Reading List

HLBHHBERDMR : (FIREFF - ATHEE - #IREIREIESE / HFIE—: 01T > X*%4, 2024, ISBN:9784781916118

== Websites

5 Website of Laboratory

https://www2.sci.hokudai.ac.jp/faculty/en/researcher/hitoshi-furuhata

:: Additional Information

It is recommended to have taken "Calculus I", and to take "Calculus II" and "Linear Algebra I1".
The guidance is given on the first day of the course.
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== Class Method

face to face class(partly remote)
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