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Description

This course examines various data structures and their implementations using object-
oriented programming methodology. Topics include lists, stacks, queues, and trees from
the perspective of abstract data types (ADTs). Programming techniques for processing
these structures are also covered. Emphasis is placed on the efficiency of algorithms for
managing the different structures. Programming projects using an object-oriented
language are required.

Justification

The concept of data structures is fundamental to developing a solid foundation in
computer science theory and mastering its applications. Choosing one or more
convenient data structures to solve a particular problem can optimize a program’s quality
and efficiency and facilitate the programmer's work. Hence the importance of
understanding data structures, their implementation, and the advantages and
disadvantages of each, as they are applied to specific problems.

COMPETENCIES

The course develops the following competencies in students:
e Critical Thinking
e Research and Exploration



OBJECTIVES

By the end of the course, students will be able to:

1.

Demonstrate the ability to create problem-solving solutions through programming
using the thought processes and techniques employed in the profession.

Understand the concept and utility of abstract data types.

Distinguish the relationship between abstract data types and object-oriented
methodology.

Demonstrate knowledge of the internal representation of different data structures.

Demonstrate the ability to work with linear and nonlinear data structures.

Demonstrate the ability to apply the methodology for analyzing algorithm
complexity.

Content

|. Problem Solving

A. Life Cycle
B. Modular Design
C. Abstraction
D. Iteration and Recursion
E. Top-Down Design
F. Object-Oriented Design
1. Classes, Objects, Methods
2. Inheritance
3. Polymorphism
4. Overloading

II. Abstract Data Types (ADT)

A. Definition
B. Examples
C. Relationship to Object-Oriented Design and Programming

l1l. Linear Structures

A. Lists
1. Definition (ADT)
2. Applications
B. Stacks
1. Definition (ADT)
2. Internal Representation



3. Relationship Between Stacks and Recursion
4. Applications
C. Queues
1. Definition (ADT)
2. Internal representation
3. Applications
4. Deques

IV. Nonlinear Structures

A. Trees (binary, search tree)
1. Terminology
2. Definition (ADT)
3. Operations
4. Applications
B. Graphs
1. Definition (ADT)
2. Applications

V. Sorting and Search Algorithms

A. "Insertion Sort"
B. "Quick Sort"
C. "Merge Sort"

VI. Algorithm Efficiency

A. Complexity Analysis
B. Big O Notation
C. Examples

METHODOLOGY

The following active learning strategies are recommended:
e Discussions, forums, debates, or panels
e Critical analysis of readings
e Collaborative learning

e Multimedia resources

ASSESSMENT
Participation — oral presentations 15%
Midterm assignments 40%

Project or Exam (Final Assessment) 30%



Essays 15%
TOTAL 100%

Student Learning Assessment

The institutional assessment rubric is applied to the core activity of the course.
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ELECTRONIC RESOURCES

Python Documentation_https://docs.python.org/3/ Visualization of

Data Structures https://visualgo.net/en

Development platforms_https://leetcode.com/, https://www.jdoodle.com/,_
https://ideone.com/

W3Schools Tutorials https://www.w3schools.com/
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You can find more information resources related to the course topics on the library page
http://biblioteca.sagrado.edu/

Reasonable Accomodation

For detailed information on the process and required documentation, please visit the
appropriate office. To ensure equal opportunity, in compliance with the ADA (1990) and
the Rehabilitation Act (1973), as amended, any student who requires Reasonable
Accomodation or special assistance must complete the process established by the Vice-
Presidency for Academic Affairs.

ACADEMIC INTEGRITY

This policy applies to all students enrolled at the Universidad del Sagrado Corazon to take
courses with or without academic credit. A breach of academic integrity is any act or
omission that fails to demonstrate the honesty, transparency, and responsibility that
should characterize all academic activity. Any student who violates the policy on honesty,
fraud, and plagiarism is subject to the following sanctions: a grade of zero on the
assessment and/or having to redo the seminar assignment; a grade of F(*) in the seminar;
or suspension or expulsion, as established in the Academic Integrity Policy document
effective November 2022.
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