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Course title

M2005000 fj, 1
Calculus |

BUINGOC TAM

Course description

This course is basically for 1st-year undergraduate students only. If you are in 2nd or higher year and would like to register for this course, please contact
the lecturer via email: tambn@shibaura-it.ac.jp

This is an introductory course on calculus followed by Calculus Il and Calculus IlI. You will study the basics of derivatives and integrals through tangent
lines and areas of regions as well as the basic connection between derivatives and integrals through the fundamental theorem of calculus. You will also
learn how to compute derivatives and integrals of various functions such as polynomials, trigonometric functions, exponentials and logarithms as well as
the chain rule, the substitution rule, and integration by parts while how to use differentiation to compute maximum and minimum values of a function, and to
investigate the shape of the graph of a function. People with enough background and understanding of the mathematics at the IB higher level do not need
to take this course.

Purpose of class

Together with Calculus Il, you are expected to obtain skills, knowledge, and understandings of basics of one-variable calculus, which are widely used in
science and engineering.

Goals and objectives

Goals and objectives Course Outcomes

1. The students understand the notions of continuity and differentiability of a function and can check if concrete functions are A-1
continuous / differentiable or not with clear reasoning.

2. The students can compute limits and derivatives of basic functions using the product & quotient rules, and the chain rule. A1

3. The students can use the theory of derivatives to compute maximum and minimum values and to describe the shape of A-1
concrete functions.

4. The students understand the notions of definite & indefinite integrals as well as the connection between derivatives and A-1
integrals, and can compute the integrals of basic functions.

Relationship between 'Goals and Objectives' and 'Course Outcomes'

Homework Mid-term Final Total.
1. 4% 12% 8% 24%
2, 6% 18% 12% 36%
3. 7% 0% 16% 23%
4. 3% 0% 14% 17%
Total. 20% 30% 50% -

Class schedule



Class schedule

HW assignments (Including preparation and review of the class.)

Amount of Time Required

1. Guidance Review the content of the lecture (Chapter 1 in the textbook) 1805
Trigonometric functions
Exponential f.UnCtIOI']S . Work on homework problems 20093
Inverse functions and logarithms
2. The limit of a function Review the content of the lecture (2.1-2.3 in the textbook) 12093
Calculating limits
Work on homework problems 26053
3. Continuity Review the content of the lecture (2.5-2.7 in the textbook) 1205
Derivatives and rates of changes
Work on homework problems 26053
4. The Derivative as a function Review the content of the lecture (2.8, 3.1-3.2 in the textbook) 1209
Derivatives of polynomials and
exponential funct|ons. Work on homework problems 26093
The product and quotient rules
5. Derivatives of the trigonometric functions = Review the content of the lecture (3.3-3.5 in the textbook) 1205
The chain rule
Implicit differentiation Work on homework problems 26053
6. Derivatives of logarithmic functions Review the content of the lecture (3.6-3.10 in the textbook) 16053
Linear approximation
Work on homework problems 22053
7. Mid-term exam and discussion on the Preparation for presentations 3809
solutions afterwards
8. Maximum and minimum values Review the content of the lecture (4.1-4.3 in the textbook) 1209
The mean value theorem
Derivatives and the shape of a graph Work on homework problems 26053
9. Indeterminate forms and L’'Hospital’s rule  Review the content of the lecture (4.3-4.5 in the textbook) 1209
Summary of curve sketching
Work on homework problems 2609
10. Optimization problems Review the content of the lecture (4.7 and 4.9 in the textbook) 12093
Antiderivatives
Work on homework problems 26053
1. Areas and distances Review the content of the lecture (5.1-5.2 in the textbook) 1205
The definite integral
Work on homework problems 26073
12. The fundamental theorem of calculus Review the content of the lecture (5.3 in the textbook) 1004
Work on homework problems 26053
13. Indefinite integrals and the net change Review the content of the lecture (5.4-5.5 in the textbook) 1209
theorem
The substitution rule Work on homework problems 2607
14. Final exam and discussion on the Preparation for presentations 38093
solutions afterwards
Total. - - 530053

Goals and objectives (Other Courses)

A:Fundamental Mechanical Engineering B:Advanced Mechanical Engineering C:Environment and Materials Engineering D:Chemistry and

4 G >

Language

English



Evaluation method and criteria

Homework will contribute 20% of your grade.

Mid-term exam will contribute 30% of your grade.

Final exam will contribute 50% of your grade.

Those who get at least 60% of the full score will pass this course.

Feedback on exams, assignments, etc.

ways of feedback specific contents about "Other"

The Others The lecturer will give feedback both in class and through the google classroom.

Textbooks and reference materials

Calculus: Early Transcendentals (9th edition) by James Stewart
ISBN: 978-1337624183

Prerequisites

Content of the syllabus of the course "Pre-calculus". In particular, the topics such as Quadratic Equations and Complex Numbers, Functions and Graphs,
Sequences and Series, Exponentials and Logarithms, Binomials, The Unit Circle and Radian Measure, Trigonometry, Vectors in 2 and 3 Dimensions.

Office hours and How to contact professors for questions

« By appointment. Contact e-mail address: tambn@shibaura-it.ac.jp

Regionally-oriented

Non-regionally-oriented course

Development of social and professional independence

» Course that cultivates an ability for utilizing knowledge
« Course that cultivates a basic problem-solving skills

Active-learning course

About half of the classes are interactive

Course by professor with work experience

Work experience Work experience and relevance to the course content if applicable

N/A N/A

Education related SDGs:the Sustainable Development Goals

ROBLEAE
ABI

vl

e 4.QUALITY EDUCATION




Last modified : Tue Mar 12 04:09:03 JST 2024



Course title

M2017000 fyj, 1
Linear Algebra

KATAOKA Makoto
CETINKAYA AHMET|
BUI NGOC TAM

Course description

In this course, you will learn the basic theory of matrices and their algebras with applications to linear equations and differential equations. Starting with
how to represent linear equations via matrices, you will study the row and column operations of matrices with its application to solving linear equations with
Gaussian elimination. Looking at solution sets of linear systems, you will reach the notions of linear independence of vectors, linear transformations, and
vector spaces. Then you will learn the rank, determinant, eigenvalues, and eigenvectors of matrices to characterize the basic properties of matrices and
linear equations. You will also see the correspondence between matrices and linear transformations of vector spaces.

Purpose of class

You are expected to obtain skills, knowledge, and understandings of basics of matrices and linear transformations, which are widely used in science and
engineering.

Goals and objectives

Goals and objectives Course Outcomes
1. The students can use basic operations of matrices to solve a linear equation with Gaussian elimination. A-1

2. The students can raise concrete & non-trivial examples of the four fundamental vector subspaces and for each such example, A-1
they can find a basis and determine its dimension.

3. The students can use Gram-Schmidt to find an orthonormal basis for a given subspace of a vector space. A-1

4. The students can use eigenvariables & eigenvectors of a given matrix A to diagonalize A and to compute the power of A. A-1

5. The students can raise concrete examples of a linear transformation and can determine whether a given transformation is A-1
linear or not.

Relationship between 'Goals and Objectives' and 'Course Outcomes'

Mid-term exam Final exam Total.
1. 20% 10% 30%
2. 20% 10% 30%
3. 15% 15%
4. 15% 15%
5. 10% 10%
Total. 40% 60% -

Class schedule



10.

1.

12,

13.

14.

Total.

Class schedule

Introduction to Linear Algebra
The geometry of linear equations
Elimination with matrices

Matrix operations and inverses

Elimination and factorization

Transposes
Vector spaces and subspaces

The nullspace
The complete solution to Ax = b

Basis and dimension
The four fundamental subspaces

Orthogonality
Projections and subspaces

Mid-term exam and discussions on the
solutions afterwards

Least squares approximations
Orthonormal bases and Gram-Schmidt

Properties of determinants
Formulas for determinants

Applications of determinants
Eigenvalues and eigenvectors

Diagonalization

Linear transformations
The Matrix of a Linear Transformation

Review

Final exam and discussions on the
solutions afterwards

HW assignments (Including preparation and review of the class.)
Review the content of the lecture (1.1-1.3, 2.1-2.3 in the textbook)
Preparation before the lecture

Review the content of the lecture (2.4-2.6 in the textbook)
Preparation before the lecture

Review the content of the lecture (2.7, 3.1 in the textbook)
Preparation before the lecture

Review the content of the lecture (3.2-3.3 in the textbook)
Preparation before the lecture

Review the content of the lecture (3.4-3.5 in the textbook)
Preparation before the lecture

Review the content of the lecture (4.1-4.2 in the textbook)
Preparation before the lecture

Preparation for & Review of the mid-term exam

Review the content of the lecture (4.3-4.4 in the textbook)
Preparation before the lecture

Review the content of the lecture (5.1-5.2 in the textbook)
Preparation before the lecture

Review the content of the lecture (5.3, 6.1 in the textbook)
Preparation before the lecture

Review the content of the lecture (6.2 in the textbook)
Preparation before the lecture

Review the content of the lecture (8.1, 8.2 in the textbook)
Preparation before the lecture

Work on exercises

Preparation before the lecture

Preparation for & Review of the final exam

Amount of Time Required
16053
22053
16093
22093
1205
26053
160>
22053
16053
22053
16053
22093

380>

16073
2209
1607
22053
160>
2209
1609
2209
1607
22093
160>
2209

3809

53205

Goals and objectives (Other Courses)

A:Fundamental Mechanical Engineering B:Advanced Mechanical Engineering C:Environment and Materials Engineering D:Chemistry and

4 G >

Language

English

Evaluation method and criteria



Mid-term exam will contribute 40% of your grade.
Final exam will contribute 60% of your grade.
Those who get at least 60% of the full score will pass this course.

Feedback on exams, assignments, etc.

ways of feedback specific contents about "Other"

Feedback in the class

Textbooks and reference materials

Introduction to Linear Algebra (5th edition) by Gilbert Strang
ISBN: 978-0980232776

Prerequisites

Basic operations of vectors and the relationships between vectors and 2- & 3-dimensional Euclidean spaces. Basics of exponential functions and
differentiation. Basics of linear differential equations would be desirable.

Office hours and How to contact professors for questions

« By appointment.

Regionally-oriented

Non-regionally-oriented course

Development of social and professional independence

» Course that cultivates an ability for utilizing knowledge
« Course that cultivates a basic problem-solving skills

Active-learning course

About half of the classes are interactive

Course by professor with work experience

Work experience Work experience and relevance to the course content if applicable

N/A N/A

Education related SDGs:the Sustainable Development Goals

4 ROBLEAE
BRI

L]

e 4.QUALITY EDUCATION
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Course title

M2021000 j}, 2
Probability and Statistics

CETINKAYAAHMETI

Course description

This course introduces basic concepts of probability and statistics through discussions on the theory and applications. The students will learn fundamental
notions of probability such as conditional probability, independence, probability distributions, random variables, expectation, law of large numbers, as well
as useful statistical methods such as bootstrapping, maximum likelihood estimators, confidence intervals, and hypotheses testing.

Purpose of class

Students will gain basic knowledge and skills of probability and statistics used in science and engineering fields.

Goals and objectives

Goals and objectives Course Outcomes

1. Students will be able to understand and use fundamental notions of probability such as probability distributions, conditional A-1
probability, law of large numbers..

2. Students will be able to compute probability of events, expectation, variance, covariance, and correlations involving discrete A-1
and continuous random variables.

3. Students will be able to use bootstrapping, maximum likelihood, and least square estimators. A-1

4. Students will be able to perform exploratory data analysis and sample-size selection for statistical inference, and use A-1
methods of hypothesis testing while understanding the limitations of these statistical methods.

Relationship between 'Goals and Objectives' and 'Course Outcomes'

Homework Final Total.

1. 15% 15% 30%

2. 15% 5% 20%

3. 15% 5% 20%

4. 15% 15% 30%

Total. 60% 40% -

Class schedule
Class schedule HW assignments (Including preparation and review of the class.) Amount of Time Required

1. Discussion on applications of Review Chapters 1 and 2 in the textbook 19053

probability and statistics; Outcomes,
events, and probability

2. Independence; Conditional Review Chapter 3 in the textbook (Homework assignment) 19093
probability; Bayes’ rule



10.

1".

12.

13.

14.

Total.

Class schedule

Discrete random variables;
Probability distributions; Probability
mass functions; Discrete-uniform,
binomial distributions

Continuous random variables;
Cumulative distribution and
probability density functions;
Uniform,

exponential, pareto, and normal
distributions

Expectation and variance; Simulation
and computation with random
variables

Joint distributions; Covariance and
correlation

Law of large numbers, central limit
theorem, and some of their
applications

Exploratory data analysis; Sampling;
empirical distribution; Basic statistical
models

Bootstrap methods; Estimates and
estimators

Maximum likelihood and least square
estimators

Confidence intervals; Choice of
sample size

Hypotheses testing; P-Values; Type |
and Type |l errors; t-test

Discussions on applications of
statistical methods

Final exam and discussions on the
solutions afterwards

Goals and objectives (Other Courses)

HW assignments (Including preparation and review of the class.)

Review Chapter 4 in the textbook

Review Chapter 5 in the textbook (Homework assignment)

Review Chapter 7, Sections 6.2, 8.1, 8.2 in the textbook

Review Chapters 9 and 10 in the textbook (Homework assignment)

Review Sections 13.1-13.3, 14.1, 14.2 in the textbook

Review Sections 15.3, 16.1-16.4, 17.1-17.4 in the textbook (Homework
assignment)

Review Sections 18.1, 18.2, Chapter 19 in the textbook

Review Chapters 21 and 22 in the textbook (Homework assignment)

Review Chapter 24 in the textbook

Review Sections 25.1-25.3, 27.1,27.2 (Homework assignment)

Review Sections 28.1-28.4

Preparation for final

Amount of Time Required

1909

19093

1907

1907

1907

1907

1907

1907

1907

1907

19093

190>

26607

A:Fundamental Mechanical Engineering B:Advanced Mechanical Engineering C:Environment and Materials Engineering D:Chemistry and

4 EEE——————

Language

English

Evaluation method and criteria

Homework reports will contribute to 60% of the grade; Final exam will contribute to 40% of the grade.
Those who get at least 60% of the full score will pass this course.

Feedback

on exams, assignments, etc.



ways of feedback specific contents about "Other"

The Others The lecturer will provide feedback on classroom exercises during the lecture. Feedback on assignments and the exam will be
provided through ScombZ.

Textbooks and reference materials

A Modern Introduction to Probability and Statistics: Understanding Why and How, F. M. Dekking, C. Kraaikamp, H. P. Lopuhaag, L. E. Meester, Springer,
2010.

Prerequisites

The content of Calculus | and Calculus II.

Office hours and How to contact professors for questions

« By appointment. Contact e-mail address: ahmet@shibaura-it.ac.jp

Regionally-oriented

Non-regionally-oriented course

Development of social and professional independence

« Course that cultivates an ability for utilizing knowledge
« Course that cultivates a basic problem-solving skills

Active-learning course

About half of the classes are interactive

Course by professor with work experience

Work experience Work experience and relevance to the course content if applicable

N/A N/A

Education related SDGs:the Sustainable Development Goals

4 ROBLEAE
BRI

L]

e 4.QUALITY EDUCATION

Last modified : Tue Mar 12 04:08:44 JST 2024
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IGP Course Distribution List for 2023

Natural Science, Mathematics and Computer Science

Number Academic
Course| Course i Eligible Ll OF | of Types of and
Course Name of Course of Classes of :
Group Code Cred Year .| Classes | Classes | educational
redits are held | Credits | per week goals
Mathematical
M2030000 | Methods in Physics 2 1 Fall O 1 Lecture A-1
and Engineering
M2041000 | DTVSics: 4 2 Fall O | 2 Lecture A-1
Electromagnetism
M2025000 | Basic Physics 2 1 Fall O 1 Lecture A-1
M2029000 g"heytgi‘(’:‘i'cs in 2 | 1 | Rl | O | 1 | Lectwe | A
T
% M2033000 | Physics: Mechanics 2 1 Spring O 1 Lecture A-1
5
Physics: .
M2037000 Thermodynamics 2 1 Spring O 1 Lecture A-1
Physics:
Fluidodynamics
w ’ -
5 M2045000 Oscillations and 2 2 Fall O 1 Lecture A-1
o Waves
5
:3: M2049000 | Physics: Optics 2 2 Spring O 1 Lecture A-1
2
73 M2053000 | Materials Physics 2 2 Spring O 1 Lecture A-1
2
z M2001000 | Pre-calculus 2 1 Fall O 1 Lecture A-1
£
?7’, M2005000 | Calculus | 4 1 Fall O 2 Lecture A-1
2 % M2009000 | Calculus Il 4 1 Spring O 2 Lecture A-1
]
= M2017000 | Linear Algebra 4 1 Spring O 2 Lecture A-1
(72}
M2013000 | Calculus lll 4 2 Fall O 2 Lecture A-1
Probability and .
M2021000 Statistics 2 2 Spring O 1 Lecture A-1
M2057000 | Basic Chemistry 2 1 Fall O 1 Lecture A-1
% M2061000 | General Chemistry A 2 1 Fall O 1 Lecture A-1
3
@ Instrumental .
S | M2065000 Analysis 2 1 Spring O 1 Lecture A-1
M2069000 | General Chemistry B 2 1 Spring O 1 Lecture A-1
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