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TOP %**#95}\1917_'.& English

8B4 : DS(7—F Y1 I > X)RE(H) | Data Science Ethics ()
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1.EHBBE @ 0 %I
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6. ISMBEERHOERD @ 30 %|
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TOP Kumamoto University Syllabus System Japanese

Course Title : ZJLOAUX AR I (jpn.) / Algorithm Theoryl (eng.)
As to the blanks, please refer to the Japanese version.

Basic Information

Eligible Student

Course Coding @ XXX2-030-46-2 Year 2year
Weekday and tue 3rd period
Year/Semester/Term 2025 term 1 Period fri 1st period
Instructor(s) Rwitajit MAJUMDAR Credits 2credits
Elective/Compulsory Scheduled Class 15
. Course
e School of Informatics (26) Registration 03003
Course Code

Goals with their ratio

1.Broad and Deep General Education with Autonomous Learning 10
Ability @ %

2.Excellent Academic/Professional Knowledge and Skills @ ?)/OOI
3.Creative Intelligence @ 5 %I
4.Willingness to Contribute to Society @ 5%
5.Global Perspectives Equipped with Foreign Language 15
Competence @ %
6.Efficient Use of Information and Communications Technology 10
(i ) %
7.Solid Basic Knowledge and Skills for Research and Work @ 5 %I

Detailed Information

Detailed Course Title Algorithm Theory 1

Language Used in English
Instruction (English)
Textbook/Material English
Language (English)
Type of Class Lecture
Face-to-face / remote Face-to-face format
Teaching Method Active learning

By the end of this course, students will be able to:

Understand and implement basic data structures such as arrays, linked

lists, stacks, queues, trees, and graphs.

Understand the concept of efficiency of algorithms using Big-O notation.

Apply algorithms for searching, sorting, and other fundamental

operations.

Understand the interdisciplinary applications of data structures and

algorithms.

This course introduces the fundamental concepts of data structures and

algorithms, focusing on the design, implementation, and analysis of

Course Outline efficient algorithms. The course is designed for second year students
from both humanities and science backgrounds, emphasizing practical
applications and interdisciplinary relevance.

Course Goals
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Course Based on Practical Not applicable
Work Experience

A level (equivalent to "excellent" when reached)

Course Learning goals
99 C level (equivalent to "OK" if reached)

In-class exercises: 30%
Assessment Methods and Quiz 1: 20%
Criteria Quiz 2: 20%
Final (project/test): 30%
Enrollment Conditions

Details for Individual
ils tor Individu Details for Individual Classes

Classes
SN e Class Theme Brief Outline of Class
Class
1 Introduction to What are algorithms and
Algorithms why do we need them?
Analyzing Complexity of Fundamentals of
2 Algorithm algorithm analysis, O()
notation
3 Sorting algorithms Naive sorting
Sorting algorithms Simple sorting such as
4
bubble sort
5 Sorting algorithms Merge sort
6 Sorting algorithms Heap Structure and
Heapsort
7 Sorting algorithms Quicksort is a sorting
algorithm
Interim Review Review of sorting and
8 introduction for next
topics
Data Structure Introduction to arrays
9 .
and list structures
10 Data Structure List structures
11 Search Algorithm Introduction to Search
12 Search Algorithm Naive Search Methods
Search Algorithm Binary Search and
13 .
Hashing
Algorithm Design Introduction to design
14
methods
15 Algorithm Design Introduction to Dynamic
Programming
Estimated out-of-class
study time
Keywords
[SDGs]
SDGsICDWTIReE5h5
Required Textbook MIT, Introduction to Algorithm (Part 1), Grokking Data Structures

Reading List
Book search is available by selecting a
region and pressing the mouse right
button.

[courseOfficeHourPublic]
[courselInstructorConPublic]
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Lets start this fundamental course in English and get ready for

Message from Instructor
global exposure!
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TOP Kumamoto University Syllabus System English Japanese

Course Title : ’OY'S5=>4&®B I (jpn.) / Programming Exercises1 (eng.)
As to the blanks, please refer to the Japanese version.

& Basic Information

Eligible Student

Course Coding @ XXX2-030-11-2 Year 2year
Weekday and tue 4th period
Year/Semester/Term 2025 term 1 Period fri 2nd period

Instructor(s) SHWE, Thanda, Mery Diana Credits 1credits
Elective/Compulsory Scheduled Class 15
. Course
Faculcty Offering School of Informatics (26) Registration 03005
ourse Code

& Goals with their ratio

1.Broad and Deep General Education with Autonomous Learning
- 0 %
Ability @

2.Excellent Academic/Professional Knowledge and Skills @ 0 %I
3.Creative Intelligence @ ‘ZZI
4.Willingness to Contribute to Society @ 0%
5.Global Perspectives Equipped with Foreign Language

0%
Competence @
6.Efficient Use of Information and Communications Technology 70
(i) %
7.Solid Basic Knowledge and Skills for Research and Work @ 0 %I

& Detailed Information

Detailed Course Programming Exercisesi
Title

Language Used in English
Instruction

Textbook/Material English
Language

Type of Class  Practice

Face-to-face / Face-to-face format
remote

Teaching Method We will prepare the lecture notes and exercises for you to solve.

By the end of the course, students will

(1) Develop confidence in writing programs, and implementing algorithms based on

the theory concept taught in Algorithm I class.

(2) Prepare for more advanced computational problem-solving tasks.

This exercise class complements Algorithm I class by providing hands-on experience

in both fundamental programming concepts and algorithmic problem-solving.

Course Outline Students will engage in structured exercises that reinforce their understanding of
key programming constructs such as conditionals, loops, and functions, alongside
data structures, algorithm design and implementation.

Course Based on Not applicable
Practical Work

Course Goals
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Experience

A level (equivalent to "excellent" when reached)

(1) You will be able to write efficient programs by yourself.
(2) You will be able to write programs based on theory concept in the

Course Learning
goals

Algorithm I class.
C level (equivalent to "OK" if reached)

(1) Basic programming constructs
(2) Basic Data structures
(3) Searching and sorting algorithms

Assessment
Methods and
Criteria
Enrollment
Conditions
Details for
Individual Classes

Scheduled Class

10
11

12
13

14

15

Estimated out-of-
class study time

Prior basic programming experience preferred.

Details for Individual Classes

Class Theme
Basic Programming Exercises

Basic Programming Exercises

Basic Programming Exercises

Exercises on Sorting
Algorithm

Exercises on Sorting
Algorithm

Exercises on Function and
Recursive Functions

Exercises on Sorting
Algorithm

Exercises on Sorting
Algorithm

Exercises on Sorting
Algorithm

Data Structure Exercises
Data Structure Exercises

Exercises on Search
Algorithm

Exercises on Search
Algorithm

Exercises on Hashing

Exercises on Algorithmic
Design Methods

_67_

The grade is based on assignments (including quizzes) (100%).
A score of 60 or above is required to pass.

Brief Outline of Class

Introducing programming
environment, variables, data
types, and operators
Decision-making statements:
if, if-else, elif

For loop and while loop
constructs, break and
continue control statements

Naive sorting (Insertion sort)
Bubble sort

Components of a Function
Control Flow: Movement
Between Statements and
Function Calls

Variable Scope: Global vs.
Local

Recursive Functions

Merge Sort
Heap Sort
Quick Sort

Array-based Data Structure
List-based Data Structure

Naive Search Methods (Linear
Search)

Binary Search Tree

Hash Table, Hash Function,
Collision and Solution
Algorithm Design methods
(Iterative, and Divide and
Conquer)



Keywords Basic Programming, Sorting, Searching, Data Structures

QUALITY

[SDGs] EDUCATION
SDGslcDWTlEe i
5505 !ﬂ |
Required
Textbook
Reading List

Book search is available
by selecting a region
and pressing the mouse
right button.

AIJ1 R
. 79_
CDIEB [FREAKRFER—4
JLICOT14> L TVWBE(C
DHFTRENET . (F4H
BILFFRRENFEEA)
HEHEAD
Eg S
CDIEE (FHEAKRER—4
JLCOT14> L TWBE(C
DHTRENET .  (FH
BILFFRRENFEEA)
Message from
Instructor
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TOP Kumamoto University Syllabus System Japanese

Course Title : ZJLOAYU XA (jpn.) / Algorithm Theory2 (eng.)
As to the blanks, please refer to the Japanese version.

Basic Information

Eligible Student

Course Coding @ XXX2-030-46-2 Year 2year
Weekday and tue 4th period
Year/Semester/Term 2025 term 3 Period wed 3rd period
Instructor(s) Rwitajit MAJUMDAR Credits 2credits
Elective/Compulsory Scheduled Class 15
. Course
e School of Informatics (26) Registration 03004
Course Code

Goals with their ratio

1.Broad and Deep General Education with Autonomous Learning 10
Ability @ %

2.Excellent Academic/Professional Knowledge and Skills @ ?)/OOI
3.Creative Intelligence @ 5 %I
4.Willingness to Contribute to Society @ 5%
5.Global Perspectives Equipped with Foreign Language 15
Competence @ %
6.Efficient Use of Information and Communications Technology 10
(i ) %
7.Solid Basic Knowledge and Skills for Research and Work @ 5 %I

Detailed Information

Detailed Course Title Algorithm Theory 2

Language Used in English
Instruction
Textbook/Material English
Language
Type of Class Lecture
Face-to-face / remote Face-to-face format
Teaching Method Active learning

By the end of this course, students will be able to:

Analyze and implement basic data structures such as arrays, linked lists,

stacks, queues, trees, and graphs.

Analyze the efficiency of algorithms using Big-O notation.

Apply algorithms for searching, sorting, and other fundamental

operations.

Analyze the interdisciplinary applications of data structures and

algorithms.

This course continues with the fundamental concepts of data structures

and algorithms, focusing on the design, implementation, and analysis of

Course Outline efficient algorithms. The course is designed for second year students
from both humanities and science backgrounds, emphasizing practical
applications and interdisciplinary relevance.

Course Goals
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Course Based on Practical
Work Experience

Not applicable

A level (equivalent to "excellent" when reached)

Course Learning goals
99 C level (equivalent to "OK" if reached)

In-class exercises: 30%
Quiz 1: 20%

Quiz 2: 20%

Final (project/test): 30%

Assessment Methods and
Criteria

Enrollment Conditions
Details for Individual

Details for Individual Classes

Classes
SN e Class Theme Brief Outline of Class
Class
Introduction to What do we remember
1 Algorithms 11 about algorithms from
term 1
Revisiting Complexity of Fundamentals of
2 Algorithm algorithm analysis, O()
notation
Exhaustive search, Mergesort using
3 recursion and divide and exhaustive search,
conquer recursion and divide and
conquer
4 Dynamic Programming  Partial sum problem
5 Dynamic Programming  Knapsack problem,
elastic matching
Greedy Algorithms Dynamic programming
6 and greedy algorithms,
coin problem
Data Structures 1 Arrays, linked lists, and
7
hash tables
8 Data Structures 2 Stack structure, queue
Interim Review Review of previous and
9 introduction for next
topics
10 Graphs and trees Graph and trees
Sorting Algorithm Insertion sort, merge
11 sort, quick sort, heap
sort
12 Search Algorithm Graph Search
Shortest Path Problem Bellman-Ford algorithm,
13 Dijkstra algorithm, Floyd-
Warshall algorithm
Minimum spanning tree  Minimum spanning
14 search tree problem,
Kruskal method
15 Class P and class NP Class P, Class NP, NP

Estimated out-of-class
study time

Keywords
[SDGs]

SDGs(cODWT(EEES5H5

_70_
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Required Textbook MIT, Introduction to Algorithm (Part 2), Grokking Algorithms

Reading List
Book search is available by selecting a
region and pressing the mouse right
button.

[courseOfficeHourPublic]
[courselInstructorConPublic]
Based on the Algorithm 1 course we will continue to learn and apply

Message from Instructor further concepts.
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TOP Kumamoto University Syllabus System Japanese

Course Title : 7’095 = >2&B I (jpn.) / Programming Exercises2 (eng.)
As to the blanks, please refer to the Japanese version.

Basic Information

Eligible Student

Course Coding @ XXX2-030-11-2 Year 2year
Weekday and tue 5th period
Year/Semester/Term 2025 term 3 Period wed 5th period
Instructor(s) SHWE, Thanda, Mery Diana Credits 1credits
Elective/Compulsory Scheduled Class 15
. Course
e School of Informatics (26) Registration 03006
Course Code

Goals with their ratio

1.Broad and Deep General Education with Autonomous Learning e I
(o)

Ability @

2.Excellent Academic/Professional Knowledge and Skills @ 0 %I
3.Creative Intelligence @ %/00
4.Willingness to Contribute to Society @ 0 %
5.Global Perspectives Equipped with Foreign Language .
Competence @ 0
6.Efficient Use of Information and Communications Technology 70

(i ) %

7.Solid Basic Knowledge and Skills for Research and Work @ 0 %I

Detailed Information

Detailed Course Title Programming Exercise II
Language Used in English
Instruction
Textbook/Material English
Language
Type of Class Practice
Face-to-face / remote Face-to-face format
Teaching Method We will prepare the lecture notes and exercises for you to solve.

By the end of the course, students will

(1)Develop confidence in writing programs and implementing algorithms
based on the theory concept taught in Algorithm II class.

(2)Prepare for more advanced computational problem-solving tasks.

This exercise class complements the Algorithm II course by providing
hands-on experience in fundamental programming concepts and
algorithmic problem-solving. Students will engage in structured exercises
reinforcing their understanding of key programming constructs such as
data structures, dynamic programming, graph algorithms, and
optimization.
Course Based on Practical Not applicable

Work Experience

Course Goals

Course Outline
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A level (equivalent to "excellent" when reached)

(1) You will be able to write efficient programs by yourself.
(2) You will be able to write programs based on theory concept in
the Algorithm II class.

C level (equivalent to "OK" if reached)

The goal is to understand the following items and be able to create
programs using them:

(1) Dynamic Programming

(2) Data Structures

(3) Searching and Sorting Algorithms

Course Learning goals

Assessment Methods and The grade is based on assignments (including quizzes) (100%).
Criteria A score of 60 or above is required to pass.
Enrollment Conditions  Algorithm I and Programming Exercise I

Details for Individual . .
Details for Individual Classes

Classes
Scheduled Class Theme Brief Outline of Class
Class
1 Introduction Introduction to

Programming Exercise II

Exercises on algorithm  Write programs using for
2 complexity and if statements and
analyze their complexity

Exercises on exhaustive Merge sort using
search, recursion, divide exhaustive search,

3 and conquer recursion, and divide and
conquer
a Exercises on Dynamic Partial sum problem
Programming
5 Exercises on Dynamic Knapsack problem
Programming
6 Exercises on Dynamic Elastic matching
Programming
Exercises on Greedy Coin problem
7 .
Algorithms
8 Data Structures Exercises Arrays and linked lists
1
9 Data Structure Exercises Hash tables
2
Exercises on Graphs and Graph and trees
10 X
Trees Algorithm
Exercises on sorting Insertion sort, merge
11 sort, quick sort, and heap
sort
Exercises on Search Graph Search : Breadth-
12 Algorithms first search and Depth-
first search
13 Exercises on Shortest Bellman-Ford algorithm
Path Problem
14 Exercises on Minimum Minimum Spanning Tree
Spanning Tree (MST)
15 Exercises on NP problem Basic NP hard and review
Estimated out-of-class
study time
Keywords Programming, Data Structures, Graph Algorithms, Optimization Problems
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[SDGs]
SDGsIcDWTFEE5Hh'5

Required Textbook
Reading List

Book search is available by selecting a
region and pressing the mouse right
button.

[courseOfficeHourPublic]
[courselInstructorConPublic]
Message from Instructor

QUALITY
EDUCATION

|
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