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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

The course is designed to introduce students to the fundamental concepts of discrete
mathematics. The discrete part is related to the validation of computer programs and major
applications in computer science. It starts with the motivation of discrete mathematics and
introduces the student to propositional logic and discusses the logical value of an expression.
Using propositional logic a formal proof method is constructed. These can be used to
determine the validity of an statement given in English or to proof that an algorithm in
computer science is correct. The next step is to introduce formal symbols and predict their
logic value. Predicate logic is used to determine the truth table of several mathematical
expressions as well as expressions of our used language. Predicate logic is also used to
check the correctness of programs that use assignment and conditional statements. A major
point in this proof technique part is to discuss the different types of proofs like direct,

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

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

-Simplify and evaluate basic logic statements including compound statements, implications,
inverses, converses, and contrapositives using truth tables and the properties of logic.
-Express a logic sentence in terms of predicates, quantifiers, and logical connectives
-Apply the operations of sets and use Venn diagrams to solve applied problems; solve
problems using the principle of inclusion-exclusion.

-Determine the domain and range of a discrete or non-discrete function, graph functions,
identify one-to-one functions, perform the composition of functions, find and/or graph the
inverse of a function, and apply the properties of functions to application problems.

-List the terms in a sequence, write a sequence in closed form, compute the sum of a finite
sequence, compute the product of a finite sequence, and express sequences in terms of

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

Numerical Methods for Mathematics, Science and Engineering, 1991 by John H. Mathews
(Author)

Discrete Mathematics and Its Applications Seventh Edition (Higher Math) 7th Edition by
Kenneth H Rosen Dr. (Author)

4. REFERENCE

Discrete Mathematics for Computer Scientists, 2010 by ClIiff L Stein (Author), Robert Drysdale
(Author), Kenneth Bogart (Author)

A First Course in Numerical Methods (Computational Science and Engineering), 2011 by Uri
M. Ascher (Author), Chen Greif (Author)
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5. COURSE REQUIREMENTS AND GRADES

MAIN EXAM= 70%
ASSIGNMENT=10%
CAT=20%

6. COURSE CALENDAR

Week Main Content
1 Statements and Truth tables
2 Predicate Calculus
3 Basic concepts of Set theory
4 Graphs of relation
5 Groups
6 GRAPH THEORY
7 CAT.
8 GRAPHS continued
9 Interpolation
10 Inverse Interpolation
11 Numerical Integration
12 Numerical Solution of algebraic and transcendental equations
13 Gauss Jacobi method
14 EXAMINATION




	Course Description Approximately 100 words: The course is designed to introduce students to the fundamental concepts of discrete mathematics. The discrete part is related to the validation of computer programs and major applications in computer science. It starts with the motivation of discrete mathematics and introduces the student to propositional logic and discusses the logical value of an expression. Using propositional logic a formal proof method is constructed. These can be used to determine the validity of an statement given in English or to proof that an algorithm in computer science is correct. The next step is to introduce formal symbols and predict their logic value. Predicate logic is used to determine the truth table of several mathematical expressions as well as expressions of our used language. Predicate logic is also used to check the correctness of programs that use assignment and conditional statements. A major point in this proof technique part is to discuss the different types of proofs like direct, contraposition, contradiction and induction proofs. After completing the proof’s section sets and set operations are introduced. The previous proof techniques are used to show that certain set identities are correct and useful in computer science applications. The reflexive, symmetric, transitive, and antisymmetric properties of binary relations are discussed and consequences are derived from the proofs for mappings and functions and their graphs. The terminology of graphs, direct graphs and trees is introduced to describe simple, connected planar graphs by Euler’s formula and prove elementary properties of them. Different algorithms like Dijkstra’s and Prim’s are applied to to simple connected graphs.
	Course Goals and Objectives Approximately 100 words: By the end of this course, students shall be able to:
-Simplify and evaluate basic logic statements including compound statements, implications, 
inverses, converses, and contrapositives using truth tables and the properties of logic.
-Express a logic sentence in terms of predicates, quantifiers, and logical connectives
-Apply the operations of sets and use Venn diagrams to solve applied problems; solve 
problems using the principle of inclusion-exclusion.
-Determine the domain and range of a discrete or non-discrete function, graph functions, 
identify one-to-one functions, perform the composition of functions, find and/or graph the 
inverse of a function, and apply the properties of functions to application problems.
-List the terms in a sequence, write a sequence in closed form, compute the sum of a finite 
sequence, compute the product of a finite sequence, and express sequences in terms of 
recursive or non-recursive forms.
-Analyze the growth of elementary functions and determine their Big-O value; analyze simple 
algorithms and compare two algorithms based on computational complexity.
-Use elementary number theory including the divisibility properties of numbers to determine 
prime numbers and composites, the greatest common divisor, and the least common multiple; 
perform modulo arithmetic and computer arithmetic.
-Apply algorithms to problems including searching algorithms, base conversion algorithms, 
and the Euclidean algorithm.
-Perform basic matrix operations including sums, products, and transpose and perform 0-1
matrix operations.
-Apply rules of inference, tests for validity, and methods of proof including direct and indirect 
proof forms, proof by contradiction, proof by cases, and mathematical induction and write 
proofs using symbolic logic and Boolean Algebra.
-Identify the base step and the recursive or inductive step in applied problems and give a 
recursive and a non-recursive definition for an iterative algorithm.
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