
1. SCUPI 2024 Fall Academic Calendar

    • Academic Calendar : Midterms & Final etc.

     • My Schedule : Office hours etc.

  2. Course Introduction

      • Course information 

        - Subject, Text book, Lecture Hour, Office hour, Course website, etc.

      • Course Objective & Scope, Course Learning Key Points

      • Course Grading & Tentative Course Schedule

  3.  A bit Closer look on the Discrete Mathematics

     • Briefly addressed by the key topics

❖MATH_0480(Applied Discrete Mathematics)1)

Instructor : Jeungphill Hanne

❖ Agenda for today

1) : Recent curricular recommendations from The Institute for Electrical and Electronic Engineers 

Computer Society (IEEE-CS) and the Association for Computing Machinery (ACM) include discrete 

mathematics as the largest portion of “core knowledge” for computer science students and state that 

students should take at least a one-semester course in the subject as part of their first-year studies, 

with a two-semester course preferred when possible. (From the textbook)
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SCUPI Academic Calendar for 2024-2025 Fall

Feb.Jan.Sep. Oct. Nov. Dec.

1st Midterm 2nd Midterm Final

This schedule is preliminary!!

1. SCUPI 2024 Fall Academic Calendar

• Academic Calendar : Two Midterms & Final etc. 



1. SCUPI 2024 Fall Academic Calendar

But, you can come to my office anytime when I am in my office ^^

• My Schedule : Office hours etc.

Class time Monday Tuesday Wednesday Thursday Friday

08:15-09:00
Physics 1 05

Teach Bulg 1-A603

09:10-09:55
Physics 1 05

Teach Bulg 1-A603

10:15-11:00
Physics 1 05

Teach Bulg 1-A603

Office Hour

Physics 1 05

11:10-11:55
Physics 1 05

Teach Bulg 1-A603

Office Hour

Applied Discrete Math

13:50-14:35
Applied Discrete Math

 3-106

Office Hour

Applied Discrete Math

14:45-15:30
Applied Discrete Math

3-106

Office Hour

Physics 1 05

15:40-16:25
Applied Discrete Math

3-106

Office Hour

Physics 2 01

16:45-17:30
Physics 2 01

3-101

Physics 2 01

3-101

17:40-18:25
Physics 2 01

3-101

Physics 2 01

3-101

2024-2025 Fall Semester Course Schedule                                                                                                                                                                                 

Lunch Break



2. Course Introduction

• Applied Discrete Mathematics(MATH0480)

 • Text Book

    - Discrete Mathematics with Applications

     by Susanna S. Epp, 4th edition

     : ISBN-13: 978-0-495-39132-6,  ISBN-10: 0-495-39132-8

     - Hand outs (for Discrete Optimization)

• Lecture

   - Instructor : Jeungphill Hanne, PhD

      jeungphill.hanne@scupi.cn

   - Time : Please refer to my schedule

   - Office Hour: Wed(13:50-14:35), & Thr(11:10

      -11:55)

   - Office : 412@New Building, Jiang’an South

 • TA : Hanven Liu

  - Office Hrs : To be announced. 

• Course Format

  - Lecture, and Active Participation   ( i.e. Quiz, 

     Question, Answers,  etc.)

• Course Grading

   - Two Midterms, Final, Homework, Quiz, and 

    Attitude (ex. Attendance, Focus, Class Engagement, Punctuality for HW, etc.) 

• Course information 

mailto:jeungphill.hanne@scupi.cn


2. Course Introduction
• Course Scope & Objective

- Grading  : HW+ Quiz (15~20%), Midterm I (25%),  Midterm II (25%),  Final (25%)   and  

       Attitude(5~10% : Attendance, Focus, Class Engagement (i.e. work on “practice problems”), 

       Punctuality for HW, etc.)

• Course Grading :

→ Less than 60% attendance might be failed for the course!

- Objective : To introduce the important discrete structures that appear in both pure and applied math 

                      as well as computer science, computer engineering, computer security and information  

                      systems, and thereby be able to offer the mathematical foundations on “Computer 

                   programming” while giving an glimpse on how it is originated from  “Computer 

                   architecture” . In addition, this course is an excellent preparation for classes in 

                   Combinatorics, Graph Theory, Algebra and Number Theory.

- Topics or Scope :  

     • Logics of the Statements

     • Basic Number theory & Mathematical proof

     • Sequence & Mathematical Induction

     • Sets, Functions & Growth of Functions

     • Courting & Discrete Probability

     • Graphs, Trees & Discrete geometry

     • Analysis of Algorithm Efficiency

     • Introduction on Discrete Optimization(Algorithms& Complexity, Network flows, Traveling Salesperson   

       Problem, Revisited(Minimum spanning trees & Shortest path), the Knapsack problem etc.)

Can be flexible!



Week MATH_0408(ADM) Topics Assignment

Week 1 (9/2-9/8) Introduction & Chap 1 Syllabus, Overview & Mathematical 
Languages

Week 2 (9/9-9/15) Chap 2 The Logic of Compound Statements HW2

Week 3 (9/16-9/22) Chap 2 & Chap3 The Logic of Quantified Statements

Week 4 (9/23-9/29) Chap 3 & Chap 4 Elementary Number Theory
and Methods of Proof

HW3

Week 5 (9/30-10/6) Chap 4 HW4

Week 6 (10/7-10/13) Chap 5 & Mid Term  1 Sequences, Mathematical Induction,
and Recursion

Week 7 (10/14-10/20) Chap 5 HW5

Week 8 (10/21-10/27) Chap 6 Set Theory HW6

Week 9 (10/28-11/3) Chap 7 Functions HW7

Week 10 (11/4-11/10) Chap 8 Relations HW8

Week 11 (11/11-11/17) Chap 8 & Chap 9 Counting and Probability

Week 12 (11/18-11/24) Review & Mid Term  2

Week 13 (11/25-12/1) Chap 9 HW9

Week 14 (12/2-12/8) Chap 10 Graphs and Trees

Week 15 (12/9-12/15) Chap 10 & Chap 11 Analysis of Algorithm Efficiency HW10

Week 16 (12/16-12/22) Chap 11 HW11

Week 17 (12/23-12/29) Chap 12 Regular Expressions and Finite-State 
Automata

HW12

Week 18 (12/30-1/5) Handouts Discrete Optimization I

Week 19 (1/6-1/12) Handouts Discrete Optimization II HW13

Week 20 (1/13-1/20) Final

• Tentative Course Schedule



3. A bit Closer look on the Discrete Mathematics
   by several topics

• Discrete Mathematical Structures

→ Abstract structures describing, categorizing, and revealing the underlying relationships among 

discrete mathematical objects, which can be mathematically better understood by the subjects such 

as “ Set theory” , “ Logic & Boolean algebras”, “Functions”, Relations”, “Graphs and Trees”, etc.  

< “Set” examples w/ Venn diagram > < Logic & Boolean expression>

Z : Integers

Q : 

R : Real numbers

• Logic

• Boolean expression



3. A bit Closer look on the Discrete Mathematics
   by several topics

< “Functions” > < “Relations” >



3. A bit Closer look on the Discrete Mathematics
   by several topics
< “Graphs” & “Trees” >

→ Like “Pictorial connections”

→Circuit-free, 
& connected Graphs→Can be connected to 

“Matrix representation”

• Graphs

• Trees



3. A bit Closer look on the Discrete Mathematics
   by several topics

• Combinatory and Discrete probability

→ Combinatorics is the mathematics of counting and arranging objects, and probability is the study of laws 

concerning the measurement of random or chance events. Discrete probability focuses on situations 

involving discrete sets of objects, such as finding the likelihood of obtaining a certain number of heads 

when an unbiased coin is tossed a certain number of times. Skills from them is used in almost every 

discipline where mathematics is applied, from economics to biology, to computer science, to chemistry and 

physics, to business management” (from the text book)

• Throwing the two dices • Possibility Trees

→Subsequent events can be 
drawn by a “Tree diagrams”



3. A bit Closer look on the Discrete Mathematics
   by several topics

• Pigeonhole case or principle



3. A bit Closer look on Discrete Mathematics
   by several subjects
• Mathematical Reasoning & Mathematical Induction
→ An exciting development of recent years has been the increased appreciation for the power and beauty 

of “recursive thinking.” To think recursively means to address a problem by assuming that similar 

problems of a smaller nature have already been solved and figuring out how to put those solutions 

together to solve the larger problem. Such thinking is widely used in the analysis of algorithms, where

recurrence relations that result from recursive thinking often give rise to formulas that are

verified by mathematical induction (from the text book)

- “Algorithms” for computing→ sequential structures, or sometimes “recursive”

• Recursive relation• Sequence •

•

•



3. A bit Closer look on the Applied Discrete Mathematics
   by several topics
• Algorithms & Their Analysis
→ To solve a problem on a computer, it is necessary to find an algorithm or step-by-step sequence of 

instructions for the computer to follow. Designing an algorithm requires an understanding of the 

mathematics underlying the problem to be solved. Determining whether or not an algorithm is correct 

requires a sophisticated use of mathematical induction. Calculating the amount of time or memory space 

the algorithm will need in order to compare it to other algorithms that produce the same output requires 

knowledge of combinatorics, recurrence relations, functions, and O-, -, and –notations (from the text book)

• Ex)



3. A bit Closer look on the Applied Discrete Mathematics
   by several topics

The analytic geometry of Descartes provides the foundation on the important subjects for an 
analysis of “Algorithm efficiency”: , , , notations (from the text book)

• Ex)

• , , , notations

• Algorithms & Their Analysis



3. A bit Closer look on the Applied Discrete Mathematics
   by several topics
• Algorithms Complexity & Discrete Optimization

→ For the complex algorithms, Discrete optimization is an “approach”  to find the best 

solution out of finite number of possibilities in a computationally efficient way. And here 

will show the several examples for how some algorithms are optimized (modified from a 

reference 2))

2) : Discrete Optimization, Spring 2020 , Thomas Rothvoss, University of Washington

- Can be studied , or practiced through the examples (problems encountered), 

    as follows.

• Minimum spanning trees

 • The Shortest Path problem

 • Traveling Salesperson Problem

 • Network flows ( Maximum flows, Min Cost flows, etc.)

 • Optimal Matchings

 • The Knapsack problem

 • Integer Programming

 • NP and NP-complete problem

 • Matroid

 • 

 • 

 • 





1–1 Variables

& No HW this time!

❖ Chapter 1  Speaking Mathematically



• 1–1 Variables

1) Three Basic Mathematical Statements

→ Stated by “all”, “every”, any”…

• _________________

• __________________

• Existential statement

- Statement : “Expressed for something, some situation, …..

→ Stated with “If P, (then) Q”, 

→ Stated with “There is…”, “There exist…”, “some”, “has”, ….

: notated by

“A”
A

: notated by

“E”

E

: notated by P → Q

P Q

________________



• 1–1 Variables

2) Mixed from the Basic Mathematical Statements

• __________________________

• ___________________________

• ___________________________

A

P → Q

A E

E A

• ___________________________

E

P → Q

“P → Q” : Implicit



• 1–1 Variables

2) Mixed from the Basic Mathematical Statements



• 1–1 Variables

2) Mixed from the Basic Mathematical Statements

• __________________
E

P → Q
A

- Ex) Definition of a mathematical “limit” of a sequence “an”

A E

A

: Also needed to be defined “mathematically”

: lim
𝒏→∞

𝒂𝒏 = 𝑳

: “maybe Difficult, 
but a very solid definition”
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