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Majmaah University

Deanship of Quality Assurance 

and Human Development
Course Specification

Discrete Mathematics for Computer Sciences 1   CSI-212
Assistant Professor :  Moustafa Reda AbdALLAH
1434/1435  -  2013/2014
2nd  Term
Course Specifications
	Institution: Majmaah University                      Date of Report:   2013/2014                                                       

	College/Department: College of Science at Az-Zulfi, 
Department of Computer Science and Information


A. Course Identification and General Information

	1.  Course title and code: Discrete Mathematics for Computer Science 1     (CSI-212)

	2.  Credit hours: 3 Credit Hours (Lecture: 2 Hrs.  +  Exercises: 2 Hrs.)

	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

Computer Science and Information Program (B. Sc.) – New Plan

	4.  Name of faculty member responsible for the course

Dr. Eng. Moustafa Reda AbdALLAH Eltantawi

	5.  Level/year at which this course is offered:    3rd Level

	6.  Pre-requisites for this course (if any): Math110

	7.  Co-requisites for this course (if any):  Non

	8.  Location if not on main campus:
College of Science at Az Zulfi (Main Campus)

	9.  Mode of Instruction (mark all that apply)
     a. Traditional classroom                                                                       What percentage?  

     b. Blended (traditional and online)                                                        What percentage?


     c.  e-learning                                                                                          What percentage?


     d. Correspondence                                                                                 What percentage?

     f.   Other :  Class grouping and free Lecture in the Library                    What percentage?

Comments:
1. Four-fifth of the course is introduced mainly inside well equipped traditional classrooms. So the student will be taught, in a tidy robust way, the main core of the course.
2. One-tenth of the course is conducted with a video conference. This mode will allow the student to skip the fear-threshold of scientific interaction.
3. One-tenth of the course is presented orally in free discussion, within workgroups, at the traditional classrooms or/and library. This will upgrade the students skills in presentations of his ideas and scientific thoughts, and encourage him for continuous looking of new up-to-date information.
4. The 2nd and 3rd modes of instructions makes the students feel "involved"  in the discussions, rather than simply being outside spectators.


B  Objectives  

	1.  What is the main purpose for this course?
Discrete mathematics is a bridge connecting mathematics with various branches of computer sciences. It is of genuine use in computer science and hence a study of this branch of mathematics is of great importance to the student of computer science.
Upon completing this course the student will have learned, through appropriate classroom and laboratory experiences, the following:
1. Acquaint the students with essential varieties of mathematical concepts that will be needed in the study of computer science.

2. Introduce the students to the "mathematical" way of thinking, that is, the ideas of a definition, a theorem, and a proof.

3. Show the students how mathematics can solve authentic problems that apply to their lives.
4. Enable the students to understand and reason with quantitative issues and mathematical ideas they are likely to encounter in college, career, and life.

5. Stimulate the students to develop problem-solving skills, while fostering critical thinking, within an interesting setting.
6. Provide the students with opportunities to practice, apply, connect, and extend the mathematical skills they are learning. 

7. The development of the students’ mental abilities.    


	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (e.g. increased use of IT or web based reference material,  changes in content as a result of new research in the field)

IT

a. Use of Smart/Interactive Board.

b. Use of DBS Smart system.

c. Applications of e-Learning.

Material

1. Using group discussion through the internet with course attending students.

2. Updating the materials of the course to cover the new topics of the field.

3. Increasing the ability of the students to implement -on the computer selected assignments that are presented in the course.




	C.1.   Covered   Topics 

	List of Topics
	No of

Weeks
	Contact hours

	1) Propositional Logic: Atomic propositions. Truth values. Logical Connectives and their truth tables: Negation, Conjunction, Disjunction, De Morgan's Laws,  Implication, Equivalence. Logical Circuits. Logical Quantifiers and their negation. Priority and Precedence. Tautologies, Contradictions, and contingencies.  
	4
	16

	2) Set Theory: Basic Set Concepts. Venn Diagrams and Set Operations. Cardinal Numbers and Surveys. Infinite Sets and Their Cardinalities. 
	1
	4

	3) Proofs: Direct Proofs, and Counterexamples. Mathematical Induction.
	1.5
	6

	4) Functions, Sequences, and Relations: Domain, Codomain, Range. Hash Functions. Sequences and Strings. Binary relations. Domain and Range. Equivalence Relations. 
	2.5
	10

	5) Graph Theory and Introduction to Trees: Basic Concepts and Definitions. Representations of Graph using the Lists and the Matrices. Euler's Path and Circuit. Hamilton's Path and Circuit. Weighted Graph and Travelling Sale's Man Problem. Applications: Coloring Theorem. Trees: Definitions. Spanning Trees. Application: Huffman's Code.
	6
	24


	2.  Course components (total contact hours and credits per semester): 



	
	Lecture
	Tutorial
	Laboratory
	Practical
	Other:
	Total

	Contact Hours
	30
	30
	---
	---
	---
	60

	Credit
	30
	15
	---
	---
	---
	45


	3. Additional private study/learning hours expected for students per week : 5 Hrs.
The private self-study of my student is crucial for this course. It includes:
· reading carefully the topics in the textbook or reference book,

· browsing the websites that are concerned with the course, 

· solving the exercises that are assigned in each chapter,

· discussing the course topics with the instructor in his office hours, 

· watching the video lectures of other instructors who presented related topics worldwide.

The total workload of the student in this course is then: 60 + 5 * 15 = 135 work hours.


	4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and Teaching Strategy.


	
	NQF Learning Domains

 And Course Learning Outcomes
	Course Teaching

Strategies
	Course Assessment

Methods

	1.0
	Knowledge

	1.1
	Describe the problem in a formal manner. 
	Developing basic communicative ability through:

- Lecturing,
- Team work,
- Oral Discussion.
	· Quizzes,
-   Web search,
· Graded homework,
· Class Participation,
· Midterms and Final Exams,

	1.2
	Recognize different methods to attack a problem.
	
	

	1.3
	Record and reproduce the main version of structures.
	
	

	1.4
	Define and outline the relationships between objects.
	
	

	2.0
	Cognitive Skills

	2.1
	Analyze and reconstruct a problem
	· Lectures

· Exercises demonstrations

· Case studies

· Individual 
· Presentations
· Brainstorming
	· Class Participation

· Essay Question

· Presentation

· Research

	2.2
	Explain how to solve a problem
	
	

	2.3
	Reorganize the relationships between a problem and other objects
	
	

	2.4
	Differentiate and compare between the alternative solutions of a problem to justify the optimal one.
	
	

	3.0
	Interpersonal Skills & Responsibility

	3.1
	 Develop Creativity and imagination skills, Self-assessment ability and Critical thinking and analytic ability. 
	· Small group discussion

· Whole group discussion 

· Brainstorming

· Presentation.
	· Written Exam

· Web search and writing reports.
· Lab assignments

· Class Activities

· Quizzes

	3.2
	Use the available commercial software systems/packages in application to the suggested solution/plan.
	
	

	3.3
	Demonstrate the feasibility of an applied solution/plan
	
	

	3.4
	Master different techniques of proof (direct proof, proof by counterexample, proof by contradiction, mathematical induction) to identify and apply the most appropriate in a particular situation
	
	

	4.0
	Communication, Information Technology, Numerical

	4.1
	Team working skills: cooperative working in groups inside the class, or/and efficient participation in take-home-assignments.
	· Small group discussion

· Whole group discussion 

· Brainstorming

· Presentation
	· Written Exam

· Web search and writing reports.
· Lab assignments

· Class Activities

· Quizzes 

	4.2
	Oral Skills: free discussions save the students' time and allow them to feel "involved"  in the discussion, rather than simply being outside spectators.
	
	

	4.3
	Communication skills : a video conference help the student to skip the fear-threshold of scientific interaction.
	
	

	5.0
	Psychomotor

	5.1
	Drawing skills
	Hard problems in Graph Theory
	Optimum clarified Solutions 


	5. Schedule of Assessment Tasks for Students During the Semester

	
	Assessment task (e.g. essay, test, project group, examination, speech, oral presentation, etc.)
	Week Due
	Proportion of Total Assessment

	1


	Class Activities:


	
	30%

	
	Homework assignments, Oral discussions
	Weekly
	

	
	Written summary reports through web search
	3, 7, 9, 13
	

	
	Class participation in solving problems
	Weekly
	

	
	Take-home-exams
	5, 11
	

	
	Project groups
	5, 10
	

	
	Quizzes
	2, 4, 8, 14
	

	2


	First Exam
	6
	15 %

	3


	Second Written Exam
	12
	15 %

	4


	Final Exam
	16
	40 %


D. Student Academic Counseling and Support

	1. Arrangements for availability of faculty and teaching staff for individual student consultations and academic advice. (include amount of time teaching staff are expected to be available each week)

1. Office hours: Sunday: 10-13, Thursday: 10-13.

2. Office call: Wed 12-14

3. E-mail: m.eltantawi@mu.edu.sa  is permanently available.


E. Learning Resources

	1. List of  Required Textbooks
Richard Johnsonbaugh; "Discrete Mathematics"; 7th Edition; Prentice Hall; 2009.


	2. List of  Essential References Materials (Journals, Reports, etc.)
1. Robert Blitzer; Thinking Mathematically; 4th Edition; Prentice Hall; 2008.

2. Steven G. Krantz; The Elements of Advanced Mathematics; 2nd Edition; Chapman & Hall/CRC;  2002. 

3. Steven Roman; An Introduction to Discrete Mathematics; 2nd Edition; HBJ Publishers and its subsidiary, Academic Press;1989.


	3. List of  Recommended Textbooks and Reference Material (Journals, Reports, etc)
Susanna S. Epp, Discrete Mathematics with Applications , 4th  Edition,  Brooks Cole,   2010.



	4. List Electronic Materials (eg. Web Sites, Social Media, Blackboard, etc.)
1]http://ocw.mit.edu/courses/mathematics/18-304-undergraduate-seminar-in-discrete-mathematics-spring-2006/
2] http://www.freebookcentre.net/Mathematics/Discrete-Mathematics-Books.html
3] http://www.freetechbooks.com/discrete-mathematics-f65.html
4] http://www.e-booksdirectory.com/listing.php?category=54
5] http://www.math.ucsd.edu/~ebender/DiscreteText1/
6]http://math.stackexchange.com/questions/5126/free-resources-to-start-learning-discrete-mathematics
7] Course-Lectures as videos (e.g. on Youtube) from Top (high ranked) Universities such as  Harvard, MIT, and  Stanford


	5. Other learning material such as computer-based programs/CD, professional standards or regulations and software.
·  CD is available for the book:Thinking Mathematically; Robert Blitzer; 4th Edition; Prentice Hall; 2008.

· Video lectures, Presentations, and a complete electronic course are available with me.


F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)

Lecture rooms are well equipped with:

· air conditioned with at least 20 adequate seats.  

· Interactive/smart Board.

· Up-to-date projector.

An Auditorium is well equipped with:

· Air conditioned with at least 100 adequate seats.  

· Interactive/smart Board.

· Up-to-date projector.


	2. Computing resources (AV, data show, Smart Board, software, etc.)
· Personal computer with necessary up-to-date software.

· DBS Smart Systems.

· Interactive Board. 

· Laptop.



	3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list) 

1. Colored Printer (needed)

2. Central laser-Printer, and Scanner.

3. Wall Boards (are essentially needed.)
4. Internet inside the classroom (missed.)
5. Library: Up to date scientific books, in the library.
6. Wi-Fi and internet connections are available inside the teaching staff rooms, and the seminar room.


G.   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

· Questionnaires (course evaluation) achieved by the students and it is electronically organized by the University.

· Students-faculty management meetings.


	2  Other Strategies for Evaluation of Teaching by the Program/Department Instructor
A department committee is established to be responsible for the development of the strategies of Teaching through:

· Discussions within the staff member teaching the course.

· Departmental internal review of the course. 



	3  Processes for Improvement of Teaching

Availability of all the tools that facilitate the education process considering both the students  and staff, through:

· Providing the computer labs with up-to-date computers and software.

· Conducting  and attending workshops given by experts on the teaching and learning methodologies.

· Periodical departmental  revision of  methods of teaching.

· Monitoring of teaching activates by senior faculty members.

· Training Courses.


	4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staff at another institution)

Efficiency of course will be reflected on the results of the class, so reviewing the final exam questions and a sample of corrected papers is essential. This could be achieved  by members of the teaching staff  (or/and external reviewers) in addition to other duties such as discussing ideas and ways of teaching and learning. The course should be developed periodically to ensure that it contains the latest developments in the field of study. Development could be put as an objective in the report of the course to be achieved each semester.


	5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.

1- Course Evaluation 

2- Exam Evaluation 

3- Improvement plan

4- Program Outlearning with course outlearning

5- Outlearning from the pre-requisite course



Please fill in this table based on the following criteria:
1. Based on your course syllabus, provide 3 - 5 major course objectives in column 1 along with 2 - 3 

    outcomes for each objective in column 2.

2. In column 3, indicate how the objectives and outcomes in column 1 and 2 map into ME Program Learning Outcomes (PLO)

3. In column 3, indicate how the objectives and outcomes in columns 1 and 2 map into the NCAAA Outcomes

4. In column 4, indicate how the objectives and outcomes in columns 1 and 2 map into the Asiin criteria

5- Learning outcomes in step 2, 3, 4 are listed in (Program Guidance)

	Course Objectives:
	Course Outcomes:
	PLO
	NCAAA
	Asiin

	Describe the structure of the nucleus and the nature of nuclear forces.
	Identify basic nuclear properties such as the constituents of the nucleus, nuclear charge, nuclear radius, nuclear mass, angular momentum and parity.
	1, 2,5
	a,b
	

	1. 
	Describe the nature of nuclear forces.
	2,4
	a,b
	

	Explain the physical principles underlying the liquid drop model of the nucleus and use it to explain nuclear masses and binding energies.


	Identify the nuclear binding energy and semi-empirical mass formula.


	1,2,5
	a,b
	

	
	Apply the liquid drop model to calculate the nuclear binding energy.
	10,19,20
	k,i
	

	
	Learn how to search for information through library and internet.
	18
	o
	

	Acquire knowledge of quantum theories of radioactive decay, alpha decay, beta decay and gamma decay.

	Describe natural radioactivity and the differences between various decay modes.


	2,6
	e
	

	
	Apply the selection rules of various decay modes to determine the allowed and forbidden transitions 
	6,8,10
	b,c,h
	

	The development of students' mental abilities.


	Present a short report in a written form and orally using appropriate scientific language. 
	7,8,12
	o,n
	

	2. 
	Derive expression for the Q-value for different radioactive decay processes.
	20,21
	k,i
	

	Be familiar with the different types of nuclear reactions, nuclear detectors and nuclear accelerators.

	Recognize the different types of nuclear reactions.


	1,2,5
	a,b
	

	
	Identify nuclear radiation detectors.

.
	2,5
	a,b
	

	
	List different types of nuclear accelerators.
	1,2,5
	a,b
	


Faculty or Teaching Staff: _____________________________________________________________

Signature: _______________________________     Date Report Completed: ____________________

Received by: _____________________________     Dean/Department Head 

Signature: _______________________________     Date:  _______________
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