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Hokkaido University Syllabus

m .
mm Course Title

Calculus IT

m
mm Subtitle

m
mm Instructor (Institution)

FURUHATA Hitoshi ( Faculty of Science )

m
mm Other Instructors (Institution)

FURUHATA Hitoshi ( Faculty of Science )

mm mm .
mm Course Type mm Open To Other Faculties / Schools OK

: : Year 2024 : : Semester 2nd Semester : : Course Number 002510
m m . um .. ~

mm Type of Class Lecture | wm Number of Credits 2 mm Year of Eligible Students 1

s Eligible D / e

El:ss 1gible Department 35,37 mm Other Information

m .

mm Numbering Code GEN_FMC 1150

u

]
mm Major Category Code

m . .
mm Major Category Title

GEN_FMC

General Education_Fundamental Courses

] m
mm Level Code mm Level

years)

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

]
mm Middle Category Code

L1 I .
mm Middle Category Title

1

]
mm Small Category Code

m
mm Small Category Title

5

m
mm Language Type

Classes are in Japanese.

mm
mm Course list by the instructor with practical experiences

NO

m
mm Key Words

Primitive functions, integration, multiple integration, Riemann integral, change of variables

m L
mm Course Objectives

Calculus is an essential cornerstone of natural science and engineering, as well as a foundation for a wide range of data science, including

social science and medical fields.

In this course, you will learn integrals. In the first half of the course, you will systematically understand what you have learned in high school
about integrals of functions of one variable, and you will learn some new concepts and theorems supplementary to them. In the second half of
the course, you will learn integrals of multivariable functions and their applications.

m
mm Course Goals




Throughout the lectures, you will deepen your understanding of how the theory of one-variable functions can be extended to the theory of
multivariable functions, and develop the ability to formulate and solve problems that occur in various fields of science mathematically.
Specifically, you will become proficient in the methods of integration of one and many variables, and you will become able to calculate
definite integrals, primitive functions, line integrals, areas, volumes, surface areas, etc.

m
mm Course Schedule

Integration of one-variable functions

1. Properties of definite integrals, fundamental theorem of calculus
2. Definition of improper integral and conditions for its convergence
3. Gamma function, Beta function

Integration of multivariable functions

4. Multiple integral and properties

5. Iterated integrals, volume integrals, and Fubini’s theorem

6. Integral over an open domain in the plane

7. Applications (line integrals, Green’s theorem, surface integrals)

m
mm Homework

Learn basic mathematical terms and definitions of concepts. Review the material thoroughly so as not to carry over ambiguous points or
questions to the next class. In addition to completing the homework, students should spend sufficient time on preparation and review. Practice
calculations using the e-learning materials for self-study and the examples and practice problems in the textbook.

m .
mm 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.

am . . e .
mm Practical experience and utilization for classes

m
mm Condition of tasking the subject

m
mm Textbooks

FE GETIR /b B AORER - BSA% fig5 - ik Shf - AR S22k - iR 55— - I A== B2 HIR, 2014, ISBN:9784320110878

]
mm Reading List

m .
mm Websites

m .
mm Website of Laboratory

https://www?2.sci.hokudai.ac.jp/dept/math/en/researcher/furuhata-hitoshi-2

m
mm Additional Information

It is recommended to have taken "Calculus I".

mm
mm Update
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m
mm Class Method

face to face
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