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Principles of data design. Data types and structures. Abstract data types (ADTs) and encapsulation.
Unsorted List and Sorted List ADTs. Stack and Queue ADTs. Linked structures. Implementing
Unsorted Lists, Sorted Lists, Stacks and Queues as linked structures. Programming with recursion.
Binary Search Trees.
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Nell Dale, Daniel Joyce, Chip Weems, Object-Oriented Data Structures el s claglaa
Using Java, 4™ Ed., Jones & Bartlett, 2016
1. Frank Carrano, Timothy Henry, Data Structures and Abstractions with Bailuall alail) jilaa
Java: What's New in Computer Science, 5" Ed., Pearson, 2018.
2. Jay Wengrow, A Common-Sense Guide to Data Structures and
Algorithms: Level Up Your Core Programming Skills, 2" Ed.,
Pragmatic Bookshelf, 2020.
3. Y. Liang, Y. Daniel Liang, Introduction to Java Programming and Data
Structures: Comprehensive Version, 121" Ed., Pearson, 2019.
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MK?2 Comprehend the concept of an Abstract Data Type (ADT) K1
MK2, MK4 | Understand the design of well-known generic data structures K2
MK2, MK4 | Understand the applications of different data structures K3
MK2, MK4 | Understand the relationship between data structures and algorithm design K4

ilylgal)
MS1, MS2 Dgtermlne how an ADT is designed and implemented as a class of an object- s1
oriented programming language

MS2 To be able to build and use object-oriented classes and computer programs S2

MS?2 To design and implement some user-defined data structures as generic classes S3
MS2, MS3 | To use data structures in providing solutions to different problems S4

Gllacl)

MC2 Ability to design new data structures to solve problems C1l

MC3 Ability to design, analyze, and implement efficient and reliable computer C2

programs

MC4 Ability to implement different data structures in different programming C3

languages
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Introduction to Data Structures: What is a data structure?
Text: 27-77 Lecture & | References, arrays, Big-O Analysis. 1
' Discussion | Concept of an ADT: Definition of an Abstract Data Type,
representation of objects, implementation of operations.
Text: 111-115 Introduction to Linked Lists: Array vs. Linked List, simple
Lecture & . . .
Discussion operations on Linked Lists. o . _ 2
Text: 78-100 Stack ADT: Stack ADT definition and array implementation.
Text: 121-141 Lgcture_& Stack ADT: Linked stack implementation, applications of 3
Discussion | stacks.
Lecture & Recursion: Recursive definitions, how recursion works,
Text: 161-181 . . classic examples, recursive processing of linked lists, deciding 4
Discussion )
when to use recursion.
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. Lecture & | Queue ADT: Queue ADT definition and its linear array
Text: 217-236 | ~. : . . . ; : 5
Discussion | implementation, circular queue implementation.
Text: 237-247 Lgcture_& Que_ue ADT: Queue implementation as a linked structure, 6
Discussion | applications of queues.
Text: 345-354 Lgcture_& List ADT: List ADT_speC|f|cat|0ns, array implementation of 7
Discussion | sorted and unsorted lists.
Text: 355-360 Lecture & | List ADT: Binary Search algorithm, recursive binary search, 3
' Discussion | implementing List ADT as a linked structure.
- Discussion | Review + Midterm Exam 9
) Lecture & | List ADT: Circular linked lists, doubly linked lists, linked lists
Text: 380-385 Discussion | with headers and trailers, operations on linked lists. 10
Text: 421-425 Lgcture_& Graphs &Trees: Basic concepts and definitions of graph 11
Discussion | theory, common types of trees.
Text: 429-434 Lgcture_& Binary Trges: Binary treg ADT, array & linked 12
Discussion | representations of trees, binary tree traversal.
Text: 435-442 Lgcture_& Binary Sea_rch Trees: Blnary search tree specification, binary 13
Discussion | search tree implementation.
Text: 443-448 Lgcture_& Blnary Search_Trees: Recurs.lve binary search tree 14
Discussion | operations, adding and removing nodes.
- Discussion | Review: General review of the course topics. 15
- - Final Exam 16
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Submitted Work Text: 27-77 Define an Abstract Data Type 1
Submitted Work Text: 111-115 Introduction to linked lists 2
Submitted Work Text: 78-100 Array implementation of the stack 3
Submitted Work Text: 121-141 Linked stack implementation 4
Submitted Work Text: 121-141 Applications of stacks 5
Submitted Work Text: 217-236 Circular queue implementation 6
Submitted Work Text: 237-247 Queue implementation as a linked structure 7
Submitted Work Text: 237-247 Applications of queues 8

Discussions - Midterm Exam Review 9
Submitted Work Text: 345-354 Array implementation of lists 10
Submitted Work Text: 355-360 Linked list implementation 11
Submitted Work Text: 380-385 Operations on linked lists 12
Submitted Work Text: 429-434 Binary tree traversal 13
Submitted Work Text: 435-442 Binary search tree 14
Submitted Work - Review questions 15
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