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Hokkaido University Syllabus

m .
mm Course Title

Advanced Geometry

m
mm Subtitle

Riemannian Geometry and Statistical Manifolds

m
mm Instructor (Institution)

FURUHATA Hitoshi ( Faculty of Science )

m
mm Other Instructors (Institution)

FURUHATA Hitoshi ( Faculty of Science )

mm
mm Open To Other Faculties /

mm
OK

mm Course Type Schools

m m 1st Semester (Summer m

mm Year 2024 mm Semester Term) ( mm Course Number 013150

1 = Number of 1

mm Type of Class Lecture Er: di tsum ero 2 mm Year of Eligible Students 4~4

: : Eligible Department /
Class

[ 1] .
mm Other Information

m .
mm Numbering Code

SCI_MATH 4450

mm
mm Major Category Code

mm
mm Major Category Title

SCI_MATH

Science Mathematics

m
mm Level Code

m
mm Level

4

General Education Courses offered in upper years; Specialized Subjects (advanced: Graduation Thesis, etc.)

L T
mm Middle Category Code

am .
mm Middle Category Title

4

m
mm Small Category Code

1 .
mm Small Category Title

5

1
mm Language Type

Classes are in Japanese and English (bilingual, or language is decided once the student composition has been finalized).

m
mm Course list by the instructor with practical experiences

NO

m
mm Key Words

Riemannian geometry, differential geometry, global analysis, affine connection, curvature, statistical manifold

mm L
mm Course Objectives

The objective of this course is to introduce the basic notions of:
[1] statistical structures on manifolds

various curvatures

(2]
[3] Laplace operators on a statistical manifold
[4] integral formulas on a statistical manifold




m
mm Course Goals

Upon completion of this course, students should be able to:
[1] calculate the Ricci curvature for a given connection

[2] describe typical examples of statistical manifolds

[3] use Bochner's technique on a statistical manifold

m
mm Course Schedule

[1] Affine connections and Riemannian metrics

[2] Riemannian curvature, Ricci curvature, and sectional curvature
[3] Volume forms and divergence

[4] Statistical manifolds and their remarkable examples

[5] Laplace operators

[6] Curvature and global analysis

[
mm Homework

Students are expected to complement the standard of geometry given in basic courses to comprehend this lecture.

mm .
mm Grading System

Evaluation will be based on the level of submitted reports.

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 can 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 can use the lecture content in solving various problems.

]

mm Practical experience and utilization for classes
u .. . .

mm Condition of tasking the subject

[ ]
mm Textbooks

m . .
mm Reading List

A E AT / B 2 637 AR, 2021, ISBN:9784320114456
LhkiR 52 IR/ R REE - AT HUR, 1989, ISBN:4320014197

m .
mm Websites

m
mm Website of Laboratory

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

m
mm Additional Information

mm
mm Update



m
mm Class Method

face to face
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