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Instructor Contact Information  

 

  Instructor:  Dr. Xiaofeng Wang (Alex) 

  Contact: Canvas e-mail is my preferred means of contact.  I will return your e-mails within 48 business 

hours. In case of emergency only, email me at wang287@iun.edu 

  Phone: 219-980-7765 

  Office: Hawthorne 453 

  Office Hours:  by appointment 

Prerequisites 

Math M118 or higher is required.  

Course Description 

An introduction to methods of analytical, abstract, and critical thinking; deductive reasoning; and logical 

and mathematical tools used in information sciences. The topics include propositional and predicate 

logic, natural deduction proof system, sets, functions and relations, elementary statistics, proof methods 

in mathematics, and mathematical induction. 

Course Website 

You will participate in this course using the IU Canvas learning management platform system. Once you 

are in the platform you can learn how to use Canvas effectively, by clicking the “Help” link on the top 

right of the course page on Canvas. 

Learning Outcomes 

Purpose of the Course 

The main goal of this course is to provide students with an opportunity to gain an understanding of the 

theoretical foundations of the Computer Science. Discrete structures are foundational material for 

computer science. While relatively few contemporary computer scientists will be working primarily on 

discrete structures, many other areas of computer science require the ability to work with concepts 

from discrete structures. Discrete structures include important material from such areas as set theory, 

logic, and combinatorics. This course covers the fundamental mathematical concepts, reasoning, and 

problem-solving techniques that underlie most of computer science. 

Course Outcomes 

At the end of this course, students will be able to 

 Demonstrate knowledge of discrete mathematics (Sets, functions, etc.) [CLO 5] 

mailto:wang287@iun.edu
https://community.canvaslms.com/docs/DOC-2640
https://canvas.iu.edu/lms-prd/app
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• Illustrate by examples the basic terminology of functions, relations, and sets and 
demonstrate knowledge of their associated operations. 

• Model logic statements and manipulate them using the formal methods of 
propositional and predicate logic. 

• Outline basic proofs for theorems using the techniques of direct proofs, proof by 
counterexample, proof by contraposition, proof by contradiction, and mathematical 
induction. 

• Relate the ideas of mathematical induction to recursion and recursively defined 
structures. 

 Understand and apply the concepts of probability [CLO 3] 

 Explain fundamental mathematical concepts as they apply to computer science by describing 
how mathematics supports CS, and how CS concepts can be formalized in mathematics 

 Demonstrate a sense of familiarity and ease in working with mathematical notation and 
common concepts in discrete mathematics. 

Course Requirements 

Required Text 

Title: Discrete Mathematics with Application  
Author: Susanna S. Epp.  
Edition: 5th edition  
Publisher: CENGAGE Learning  
ISBN: 1-337-69419-3 

Recommended Text 

Discrete Mathematical Structures 
Author: Bernard Kolman, Robert Busby, Sharon C. Ross.  
Edition: 6th Edition 
ISBN: 978-0132297516 

Technical Requirements  

You will need the following in order to participate in this course: 

 Computer; 

 Reliable internet connection; 

 Computer microphone; 

 Some way to make and post a simple video (e.g., using a webcam, or a smart phone); 

 Open Canvas in a Mozilla Firefox browser 

You will need the following latest version of software in order to participate in this course: 

 Adobe Reader  
  Adobe Flash Player  

 PPT 2007 or higher 

 Microsoft Office 2007 or higher 
Microsoft Office, Adobe Acrobat, and many other programs are available free to you as an IU student 

through Indiana University's license agreements. You can download most of these programs directly at 

https://get.adobe.com/reader/
http://get.adobe.com/flashplayer/
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IUware Online. IUware requires you to log in with your IU username and passphrase. Not all software is 

available online. If you need a program on a DVD, you can purchase discs through all campus bookstore 

or through IUware Off-Campus Software Publishing. 

Technical Support 

You may also receive support from 

 University Information Technology Services (UITS) (human support) 

 IU Knowledge Base (IUKB) (guides) 

 IUware (download free software)   

Descriptions of Course Activities and Assignments 

Homework Assignments (30% of total) 

There will be 13 homework assignments and contribute 30% to the final grade. 

Quizzes (30%) 

There will be 13 Quizzes and contribute 30% to the final grade. 

Midterm Exam (20% of total)  

The Midterm Exam will contribute 20% to the final grade. 

Final Exam (20% of total)  

The Final Exam will contribute 20% to the final grade. 

Overview of the Assignment Grades 

The table below provides an overview of how much each assignment is worth and when it is due. 

Course Assessments Percentage of Grade Due Dates 

 Homework Assignments 30% Weekly 

Quizzes 30% Weekly 

Midterm Exam 20% Mar 8th  

Final Exam 20% May 9th  

Total 100%  

Grading Scale 

Note: If you are on track for a D, you are failing the course. 

Grade % Range Points Range 

A 94-100 442-470 

A- 90-93 423-441 

B+ 87-89 409-422 

B 84-86 395-408 

B- 80-83 376-394 

C+ 77-79 362-375 

C 74-76 348-361 

https://iuware.iu.edu/
https://iuware.iu.edu/OffCampus
https://kb.iu.edu/d/apgt
https://kb.iu.edu/index.html
https://iuware.iu.edu/Windows
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C- 70-73 329-347 

D+ 67-69 315-328 

D 64-66 301-314 

D- 60-63 282-300 

F <60% Less than 282 

 

 

University Policies 

Accommodations 

Every attempt will be made to accommodate qualified students with disabilities (e.g. mental health, 

learning, chronic health, physical, hearing, vision neurological, etc.) You must have established your 

eligibility for support services through the appropriate office that services students with disabilities. 

Note that services are confidential, may take time to put into place and are not retroactive; Captions 

and alternate media for print materials may take three or more weeks to get produced. Please contact 

your campus office as soon as possible if accommodations are needed. Find your campus office serving 

students with disabilities. 

Intellectual Dishonesty 

All work should be your original product, unless explicitly noted otherwise. Any materials you reference 

or take from others should be properly cited. Cheating, plagiarism, or fabrication in any form will not be 

tolerated, regardless of any justification. For more detailed information see the  Student Responsibilities 

section of the Code of Student Rights, Responsibilities, and Conduct. Academic misconduct will not be 

tolerated. The minimum consequence is failing the assignment. In a case of more serious offense, a 

student may fail the course. Students should NOT present work from other courses in this class (i.e., 

using pieces of previous papers you have done is considered plagiarism). I may use the services of 

Turnitin.com to check for originality of your written work.  

Title IX Sexual Misconduct 

As your instructor, one of my responsibilities is to help create a safe learning environment on our 

campus. Title IX and our own Sexual Misconduct policy prohibit sexual misconduct.  If you have 

experienced sexual misconduct, or know someone who has, the University can help. I encourage you to 

visit Stop Sexual Violence website to learn more.  If you are seeking help and would like to speak to 

someone confidentially, you can make an appointment with a Mental Health Counselor on campus.  

It is also important that you know that federal regulations and University policy require me to promptly 

convey any information about potential sexual misconduct known to me to our Deputy Title IX 

Coordinator or IU’s Title IX Coordinator.  In that event, they will work with a small number of others on 

campus to ensure that appropriate measures are taken and resources are made available to the student 

who may have been harmed.  Protecting a student’s privacy is of utmost concern, and all involved will 

only share information with those that need to know to ensure the University can respond and assist. 

http://ada.iu.edu/students/index.shtml
http://ada.iu.edu/students/index.shtml
http://studentcode.iu.edu/responsibilities/index.html
http://studentcode.iu.edu/responsibilities/index.html
http://stopsexualviolence.iu.edu/
http://stopsexualviolence.iu.edu/help/confidential.html
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Code of Student Rights, Responsibilities, and Conduct 

Students are expected to adhere to the Code of Student Rights, Responsibilities, and Conduct at all 

times. Any inappropriate behavior, disruptive conduct (e.g., engaging in hostile or disrespectful 

commentary on the site, or discussing irrelevant evidence) or non-compliance with faculty directions can 

result in a charge of Academic and/or Personal Misconduct, the consequence of which could be a variety 

of sanctions either from the instructor or the Dean of Students. For more information see The Code of 

Student Rights, Responsibilities, and Conduct. 

 

IUN Grading Policies 

The following includes highlights paraphrased from several campus or university policies pertaining to 

grades and grading. For official descriptions of these and other related policies, click the Campus Course 

Policies button on your Canvas tool bar and then click the link for x Campus Academic Policies.  

Grade Appeal 

If you believe the grade received in a course is incorrect, you should follow the Grade Appeal Policy. The 

Change of Grade Request requires course information (course title, semester taken) and a reason for the 

requested change.  Additional documentation to substantiate the reason may be required.  If the 

student's performance or withdrawal was medically related, the student should provide appropriate 

supporting documentation. Decisions on grade changes are made within the schools. If the request is 

supported, the school will notify the Office of the Registrar of the new grade. If the request is denied, 

students will be so notified by the school.  The student may then appeal to the Academic Affairs 

Committee of the Faculty Organization. 

Dropping a Course 

During the first week of classes you may drop a class with no grade recorded on your transcript. From 

the second week of classes through the ninth week (the ‘auto W’ period), you may withdraw from a 

class with an automatic grade of ‘W’. This will be recorded on your transcript, but not included in your 

GPA.   

After the ninth week (and before the final exam period), a student wishing to withdraw with a grade of 

‘W’ must be passing the course at that time. You must complete a ‘Drop Only’ form and contact the 

offices listed for signatures before giving the form to the instructor. The instructor will confirm on the 

form that you are passing at that time for a ‘W’ grade or that your grade is an ‘F’. This ‘F’ grade WILL be 

included in calculation of your GPA.  

Faculty members are required to report any student who stops attending a class and does not withdraw 

(with a grade of ‘W’ or ‘F’). Failure of a course due to non-attendance may affect financial aid award 

amounts. 

Course Expectations  

Online/Discussion/CN Post Civility 

http://www.indiana.edu/~iusasr/documents/code05.pdf
http://www.indiana.edu/~iusasr/documents/code05.pdf
http://www.iun.edu/student-affairs/docs/Process%20for%20Appealing%20a%20Grade.pdf
http://www.iun.edu/student-affairs/docs/Process%20for%20Appealing%20a%20Grade.pdf
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It is important to build a classroom climate that is welcoming and safe for everyone.  Please display 

respect for everyone in the class. You should avoid racist, sexist, homophobic, or other negative 

language that may exclude members of our campus and classroom community.   

Participation 

You should be logging onto Canvas at least three times a week to view assignments, presentations, 

contribute to discussions, post questions, read posting of others, etc. Activities and assignments will be 

posted in advance providing ample time for completion. Please plan your schedules accordingly. 

Course Absence 

If you plan to be absent from class activities for longer periods of time because of a sport, school, 
medical, or family event, please let me know and complete your work in advance. For a scheduled 
exam/quiz, forum, or other course events, arrange with me for earlier date. In case you miss these 
scheduled events, you will receive a zero. 

Late Work 

No late work is accepted after the due date of the assignment. 

Plagiarism 

Honesty requires that any ideas or materials taken from another source for either written or oral use 

must be fully acknowledged. Offering the work of someone else as one’s own is plagiarism. The 

language or ideas thus taken from another may range from isolated formulas, sentences, or paragraphs 

to entire articles copied from books, periodicals, speeches, or the writings of other students. The 

offering of materials assembled or collected by others in the form of projects or collections without 

acknowledgment also is considered plagiarism. Any student who fails to give credit for ideas or materials 

taken from another source is guilty of plagiarism. 

(Faculty Council, May 2, 1961; University Faculty Council, March 11, 1975; Board of Trustees, July 11, 

1975) Source comes from IU's Policies site. 

According to the Indiana University Code of Student Rights, Responsibilities, and Conduct (2010), a 

student must give credit to the originality of others and acknowledge indebtedness whenever: 

1. Directly quoting another person's actual words, whether oral or written; 

2. Using another person's ideas, opinions, or theories; 

3. Paraphrasing the words, ideas, opinions, or theories of others, whether oral or written; 

4. Borrowing facts, statistics, or illustrative material; or 

5. Offering materials assembled or collected by others in the form of projects or collections 

without acknowledgement. 

Right of Revision 

Add a statement. For example. The instructor reserves the right to revise or adjust the course syllabus to 

best accommodate the pace and needs of the students. 

http://policies.iu.edu/policies/categories/academic-faculty-students/academic-student-affairs/cheating-plagiarism.shtml
http://studentcode.iu.edu/
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Fair Use Policy 

Copying or recording synchronous classes and asynchronous course materials without the express prior 

approval of Professor Axel Schulze-Halberg is prohibited. All copies and recordings remain the property 

of Indiana University and Professor Axel Schulze-Halberg. IU and Professor Axel Schulze-Halberg reserve 

the right to retrieve, inspect, or destroy the copies and recordings after their intended use. These 

policies are not intended to affect the rights of students with disabilities under applicable law or IU 

policies. 

Other: 

Add any personal course policies that you feel are important and have not already been stated /e.g., 
email etiquette, professionalism, etc.). For example, your campus may also have religious observances 
policies or other syllabus statements that you should include. Also check for departmentally specific 
statements.  
 

Course Weekly Schedule 

*IMPORTANT: Due dates vary on each assignment, read carefully. Recommend double checking with the 

live course as instructor may update during the course.* 

Date Topic Assignments Assignment Due Dates 

Week 1  
 
Jan 13 – Jan 19 
 
 

Speaking Mathematically: 

Variables, The Language of 

Sets, The Language of 

Relations and Functions 

  Read Section 1.1, 1.2, 

and 1.3 

  Do Homework 1. 

  Take Quiz 1. 

  Homework 1 is due Jan 19 

  Quiz 1 is due Jan 19 

 

Week 2  

Jan 20 – Jan 26 

Logical Form and Logical 

Equivalence, Conditional 

Statements 

  Read Section 2.1, 2.2  

  Do Homework 2. 

  Take Quiz 2. 

  Homework 2 is due Jan 26 

  Quiz 2 is due Jan 26 

Week 3 

Jan 27 – Feb 2 

Valid and Invalid Arguments, 

Application: Digital Logic 

Circuits 

  Read Section 2.3, 2.4  

  Do Homework 3. 

  Take Quiz 3. 

  Homework 3 is due Feb 2 

Quiz 3 is due Feb 2 

 

Week 4 

Feb 3 – Feb 9 

Predicates and Quantified 

Statements I, Predicates and 

Quantified Statements II 

  Read Section 3.1, 3.2  

  Do Homework 4 

  Take Quiz 4 

  Homework 4 is due Feb 9 

Quiz 4 is due Feb 9 
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Date Topic Assignments Assignment Due Dates 

Week 5 

Feb 10 – Feb 16 

Statements with Multiple 

Quantifiers, Arguments with 

Quantified Statements 

  Read Section 3.3, 3.4  

  Do Homework 5 

  Take Quiz 5 

  Homework 5 is due Feb 16 

Quiz 5 is due Feb 16 

 

Week 6 

Feb 17  – Feb 23 

Direct Proof and 

Counterexample I: 

Introduction, Direct Proof and 

Counterexample II: Rational 

Numbers 

  Read Section 4.1, 4.2  

  Do Homework 6 

  Take Quiz 6 

  Homework 6 is due Feb 23 

Quiz 6 is due Feb 23 

 

Week 7 

Feb 24 – Mar 1 

Direct Proof and 

Counterexample III: 

Divisibility, Direct Proof and 

Counterexample IV: Division 

into Cases and the Quotient-

Remainder Theorem 

  Read Section 4.3, 4.4  

  Do Homework 7 

  Take Quiz 7 

  Homework 7 is due Mar 1 

Quiz 7 is due Mar 1 

 

Week 8 

Mar 2 – Mar 8 

Review for the Midterm Exam, 

possible additional material 

for reading. 

  Midterm Exam 

  Additional reading 

material. 

Midterm Exam is due Mar 

8. 

Week 9 

Mar 9 – Mar 15 

Indirect Argument: 

Contradiction and 

Contraposition, Application: 

Algorithms 

  Read Section 4.6, 4.8  

  Do Homework 8 

  Take Quiz 8 

  Homework 8 is due Mar 

15 

Quiz 8 is due Mar 15 

 

Mar 16 – Mar 22 Spring Break     

Week 10 

Mar 23 – Mar 29 

Sequences, Mathematical 

Induction I 

  Read Section 5.1, 5.2  

  Do Homework 9 

  Take Quiz 9 

  Homework 9 is due Mar 

29 

Quiz 9 is due Mar 29 
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Date Topic Assignments Assignment Due Dates 

Week 11 

Mar 30 – Apr 5 

Defining Sequences 

Recursively, Set Theory: 

Definitions and the Element 

Method of Proof 

  Read Section 5.6, 6.1  

  Do Homework 10 

  Take Quiz 10 

  Homework 10 is due Apr 5 

  Quiz 10 is due Apr 5 

Week 12 

Apr 6 – Apr 12 

Functions Defined on General 

Sets, One-to-One and Onto, 

Inverse Functions 

  Read Section 7.1, 7.2  

  Do Homework 11 

  Take Quiz 11 

  Homework 11 is due Apr 

12 

  Quiz 11 is due Apr12 

Week 13 

Apr 13 – Apr 19 

Relations on Sets, Reflexivity, 

Symmetry, and Transitivity, 

Equivalence Relations 

  Read Section 8.1, 8.2, 

8.3  

  Do Homework 12 

  Take Quiz 12 

  Homework 12 is due Apr 

13 

  Quiz 12 is due Apr 19 

Week 14 

Apr 20 – Apr 26 

Introduction to Counting and 

Probability, Possibility Trees 

and the Multiplication Rule  

  Read Section 9.1, 9.2  

  Do Homework 13 

  Take Quiz 13 

  Homework 13 is due Apr 

26 

  Quiz 13 is due Apr 26 

Week 15 

Apr 27 – May 3 

Review for the Final Exam, 

possible additional material 

for reading. 

  Additional reading 

material. 

 

Week 16 

Apr 4 – May 9 

Final Exam   Final Exam   Final Exam is due May 9 

 


