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Hokkaido University Syllabus

= Course Title

Calculus |

: : Subtitle

am . .
mm Instructor (Institution)

FURUHATA Hitoshi ( Faculty of Science )

2= Other Instructors (Institution)

FURUHATA Hitoshi ( Faculty of Science )

== Course Type as Open To Other Faculties / Schools OK
nn Year 2026 um Semester 1st Semester == Course Number 002478
m m . L1 P
=m Type of Class Lecture == Number of Credits 2 mm Year of Eligible Students 1~
== Eligible De artment /
m m
& P 36,37 == Other Information
Class
an Numbering Code GEN_FMC 1140
as Major Category Code as Major Category Title
GEN_FMC General Education_Fundamental Courses

aa Level Code nn Level

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

years)

mm . am . .
== Middle Category Code == Middle Category Title

1
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

as Key Words

Functions, limit, differentiation of one and several variables, Taylor's theorem

== Course Objectives

Calculus is an essential cornerstone of natural science and engineering, and is also important as a basis for a wide range of data science,
including social science and medical fields.

In this course, you will learn the behavior of sequences and the differentiation of functions. In the first half of the course, you systematically
understand what you have learned in high school about differentiation of functions of one variable, and you learn supplement new concepts
and theorems. In the second half of the course, you learn differentiation of multivariable functions (mainly functions of two variables) and its
applications.

== Course Goals

Through lectures, this course aims to deepen your understanding of continuity and differentiability of functions of one or more variables, and
to develop your ability to formulate and solve problems mathematically that arise in various fields of science.

Specifically, you will become proficient in methods of differentiation of one and many variables, and you can calculate approximations,
extremes, maximums, and minimums using methods of differentiation so that you can investigate the properties of functions in detail.




22 Course Schedule

Differentiation of functions of one variable

1. Review of differential calculus (Leibniz rule, derivative of composite and inverse functions)

2. Inverse trigonometric functions and their derivatives, higher derivatives and Taylor's theorem, |'Hopital’s rule
Differentiation of multivariable functions

3. Point sets, continuity, limits of functions

4. Functions of two or more variables, partial derivative, differentials, Taylor's theorem, chain rule of differentiation
5. Jacobian, implicit function theorem

6. Graphs and extrema of multivariable functions, Hesse matrix

[ |
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.

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 lectured 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

%,2014, ISBN:9784320110816

um S
== Reading List

[ | .
um Websites

5 Website of Laboratory

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

:: Additional Information

Itis recommended to take "Linear Algebra |" together with this course.
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== Class Method

face to face
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