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NOVA COLLEGE-WIDE COURSE CONTENT SUMMARY
CSC 208 - INTRODUCTION TO DISCRETE STRUCTURES (3 CR.)

Course Description

Introduces discrete mathematics concepts in relation to computer science. Applies the use of Boolean algebra,
analysis of algorithms such as logic, sets and functions, recursive algorithms, and recurrence relations,
combinatorics, graphs, and trees. Assignments in this course require a basic understanding of programming
concepts, problem solving, basic college algebra and trigonometry skills. Lecture 3 hours per week.

General Course Purpose

CSC 208 is designed to provide students with components of discrete mathematics in relation to computer
science used in the analysis of algorithms, including logic, sets and functions, recursive algorithms and
recurrence relations, combinatorics, graphs, and trees.

Course Prerequisites/Corequisites

None.

Course Objectives
Upon completing the course, the student will be able to:

Critical Thinking
e Evaluate the success of computational solutions for a given scenario.

Written Communication
e Develop concrete and implementable solutions to a computational problem, and exchange ideas with
robust logic and mathematically soundness in the computer literate community.

Quantitative Literacy
e Perform accurate calculations, interpret quantitative information, apply and analyze relevant
numerical data, and use results to support conclusions

Professional Readiness
e  Work well with others and display situationally and culturally appropriate demeanor and behavior

Scientific Literacy
e  Assess how current and emerging technologies contribute to technological development and
dissemination

Sets, Relations, and Functions
e Explain with examples the basic terminology of functions, relations, and sets.
e Perform the operations associated with sets, functions, and relations.
e Compare practical examples to the appropriate set, function, or relation model, and interpret the
associated operations and terminology in context.
e Use the terms cardinality, finite, countably infinite, and uncountably infinite to identify
characteristics is associated with a given set.

o Demonstrate the algebra of sets, functions, sequences, and summations.



Proof Techniques

Outline the basic structure of each proof technique, including direct proof, proof by contradiction,
and induction.

Apply each of the proof techniques (direct proof, proof by contradiction, and proof by induction)
correctly in the construction of a sound argument.

Deduce the best type of proof for a given problem.

Explain the parallels between ideas of mathematical and/or structural induction to recursion and
recursively defined structures.

Explain the relationship between weak and strong induction and give examples of the appropriate
use of each.

Construct induction proofs involving summations, inequalities, and divisibility arguments.

Basics of Counting

Apply counting arguments, including sum and product rules, inclusion-exclusion principle and
arithmetic/geometric progressions.

Apply the pigeonhole principle in the context of a formal proof.

Calculate permutations and combinations of a set, and interpret the meaning in the context of the
particular application.

Compare real-world applications appropriate to counting formalisms.

Solve a variety of basic recurrence relations.

Analyze a problem to determine underlying recurrence relations.

Perform computations involving algebraic and modular arithmetic.

Determine if a recursive solution is more efficient than an iterative solution.

Basic Logic

Use a truth table to prove the logical equivalence of statements.

Convert logical statements from informal language to propositional and predicate logic expressions.
Apply formal logic proofs and/or informal, but rigorous, logical reasoning to real problems such as
predicting the behavior of software or solving problems such as puzzles.

Use the rules of inference to construct proofs in propositional and predicate logic.

Describe how symbolic logic can be used to model computer applications.

Apply formal methods of symbolic propositional and predicate logic, such as calculating validity of
formulae and computing normal forms.

Describe the strengths and limitations of propositional and predicate logic.

Graph & Trees

[llustrate the basic terminology of graph theory including properties and special cases for each type
of graph/tree

Demonstrate different traversal methods for trees and graphs, including pre-, post-, and in-order
traversal of trees.

Solve a variety of real-world problems in computer science using appropriate forms of graphs and
trees, such as representing a network topology or the organization of a hierarchical file system.
Implement graph algorithms.

Implement and use balanced trees and B-trees.

Demonstrate how concepts from graphs and trees appear in data structures, algorithms, proof
techniques (structural induction), and counting.

Describe binary search trees and AVL trees.

Explain complexity in the ideal and in the worst-case scenario for both implementations.

Discrete Probability

Calculate probabilities of events and expectations of random variables for elementary problems.
Differentiate between dependent and independent events.
Explain the significance of binomial distribution in probabilities.



o Apply Bayes Theorem to determine conditional probabilities in a problem.
e Apply the tools of probability to solve problems.

Recurrence Relations
e Explain recurrence relations in respect sequence or multidimensional array of values in computing.
e Explain what types of problems are solved using recurrence methods.
e Explain how recurrence ties to complexity analysis.
e Apply recurrence relations in a given scenario.

Boolean Algebra & Expressions
e Convert a verbal specification into a Boolean expression
Explain basic properties of Boolean algebra: duality, complements, standard forms.
Apply Boolean algebra to prove identities and simplify expressions.
Translate verbal specifications into Boolean expressions and state machines.
Use Karnaugh maps to find minimal sum-of-products and products-of-sums expressions.

Combinatorial Circuits
e Explain the operation of discrete logic gates.
Describe the relationship between Boolean algebra and electronic circuits.
Analyze a combinational network using Boolean expressions.
Design simple combinational networks that use NAND, NOR, and XOR gates.
Design with MSI components such as encoders, decoders, multiplexers, adders, arithmetic-logic units,
ROMs, and simple programmable logic arrays
e Calculate delays in ripple carry adders and simple combinational arrays

Major Topics to be Included

e Sets, Relations, and Functions
e Proof Techniques

Basics of Counting

Basic Logic

Graph & Trees

Discrete Probability
Recurrence Relations

Boolean Algebra & Expressions
Combinatorial Circuits
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