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Hokkaido University Syllabus

am
m = Course Title

Calculus I

mm
== Subtitle

an
m = Instructor (Institution)

FURUHATA Hitoshi ( Faculty of Science )

1
m = Other Instructors (Institution)

FURUHATA Hitoshi ( Faculty of Science )

an mn
mm Course Type m = Open To Other Faculties / Schools OK
ms Year 2021 == Semester Ist Semester = Course Number 002450
am L am . 2 am . 1~
== Type of Class ecture == Number of Credits == Year of Eligible Students
an mn

32 m = Other Information

mm Eligible Department / Class

== Numbering Code

GEN_FMC 1140

== Major Category Code

: : Major Category Title

GEN_FMC

General Education Fundamental Courses

mm Level Code

| B |
mm Level

1

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

am
m = Middle Category Code

|} |
m = Middle Category Title

1

m = Small Category Code

am .
m = Small Category Title

4

anm
m = Language Type

Classes are in Japanese.

anm
m = Course list by the instructor with practical experiences

NO

an
= m Key Words

Sequences, convergence, functions, limit, differentiation of one and several variables, Taylor's theorem

an . .
mm Course Objectives

Calculus is a subject giving important foundations to natural science and technology. It is also important as the basis of data science applied to social

science, medical science and so on.

Basic knowledge on sequences and functions of one variable is summarized together with new notions and theorems. Differentiation of functions of

several variables and its applications are also explained.

am
mum Course Goals




The skills to be achieved throughout this course are the following:

- to understand sequences and functions based on intuitive definition of limit;
- to master differentiation of functions in one variable and several variables;
- to compute approximate values, limits, extremum.

L B |
mm Course Schedule

. Sequences: Definition of the limit of a sequence

. Functions (one variable): Continuity, inverse trigonometric functions

. Differentiation (one variable): Definition, tangent line, the differentiation of composite and inverse functions
. Differentiation (one variable): Mean value theorem, I'Hopital’s rule, Taylor's theorem

. Functions (two variables): Point sets, continuity

. Differentiation (two variables): Partial derivative, differentials, Taylor's theorem, chain rule of differentiation
. Differentiation (two variables): Jacobian, implicit function theorem

. Differentiation (two variables): Graphs, min/max values, Hessian matrix

el e A S N

an
= s Homework

Do sufficient preparation and review at home -- Check basic notions you learn in the course, and try to solve exercises assigned by the teacher.

an

m = Grading System

Students are graded accordingly to whether or not

1. he/she masters basic knowledge (definitions, theorems, etc);

2. he/she can treat typical example appropriately;

3. he/she can construct mathematical argument correctly;

4. he/she develops a unified understanding of the basic knowledge;

5. he/she is able to apply the knowledge achieved during the course to given problems.

Grading will be decided based on term-end examination(50%), mid-term examination(20%), and reports(30%).

n
= m Practical experience and utilization for classes

o : Condition of tasking the subject

anm
m = Textbooks

AP iES / =8B : $EEEE, 1992, ISBN:4-563-00221-6

anm . .
== Reading List

am .
mm Websites

: : Website of Laboratory

http://www.math.sci.hokudai.ac.jp/~furuhata/

: : Additional Information

The epsilon-delta definition of limits shall not be explained in detail. Students are recommended to take the course "Linear Algebra I".

Details will be announced in Moodle/ELMS.
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