Data Structures — Spring 2025

CSc21200 Section PR Data Structures, Spring 2025, The City College of New York

Instructor: Professor Zhigang Zhu
TA n/a
Class Meets: T,TH 2:00-3:40 PM
Classroom: NAC 6/307 [Class Zoom Link when needed]
Office Hours: Thursday: 11:00 am — 01:00 pm
Office: In Person (NAC 8/211) | Online Meeting (Office Hour Zoom Link)
Email: Appointments: zzhu@ccny.cuny.edu
Assignment Submission: ds.zhu.ccny@gmail.com

Course Update Information
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01/28/2025. The first day of class.

01/29/2025. Grading for Quiz 1.

01/31/2025. Grading for Quizzes 1-2.

02/07/2025._Grading for Quizzes 1-3.

02/02/2025._Grading for Quizzes 1-4.

02/13/2025. Grading for Assignment 1.

02/18/2025. Grading for Assignments 1 & 2.

02/21/2025._ Grading for Quizzes 1-5.

02/28/2025._Grading for Quizzes 1-6.

03/05/2025. Grading for Exam 1. We will go over the exam questions after March 20 and
before the second exam to make sure you know what is correct. Right now please focus
on the contents for Exam 2, by reviewing Lecture 9 and preview Lectures 10 to 14
before each class.

03/06/2025. Grading for Assignments 1 to 3.

03/18/2025._Grading for Quizzes 1-7.
03/21/2025._Grading for Quizzes 1-8.
03/25/2025. Grading for Assignments 1 to 4.
03/21/2025._Grading for Quizzes 1-9.



https://ccny.zoom.us/j/81696774279
https://ccny.zoom.us/j/584248188
http://ccvcl.org/professor-zhigang-zhu/data-structures-spring-2021/zzhu@ccny.cuny.edu
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1dXshBR3Fmw_eTfw5fovlKFBoxHCHwA9u/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing

o 04/05/2025. Grading for Exam 1-2. We will go over the questions on Exam 2 in clase
(in-person) on April 10 (Thursday) or April 22 (Tuesday) depending on the lecture
progress.

04/09/2025. Grading for Assignments 1 to 5.
04/24/2025._Grading for Quizzes 1-11 (the last two for class attendance on 04/10 and
04/22).

04/25/2025._Grading for Quizzes 1-12.
04/29/2025._Grading for Quizzes 1-13.
05/02/2025._Grading for Quizzes 1-14.

05/07/2025. Grading for Assignments 1 to 6.
05/02/2025._Grading for Quizzes 1-15.
05/09/2025._Grading for Quizzes 1-16.

05/16/2025. Grading for Exam 1-3 and Bonus Points.

05/22/2025. Einal Grading for CSC 212 Section PR Data Structures, Spring 2025. Have
a wonderful summer, everyone!
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Course Objectives

This course teaches the basic techniques to organize data in running programs. You will know

about well-known data structures as listed in the Quick Syllabus:

To become a Data Structures Expert
start by learning...
Pre-condition/Post-condition specifications
Time analysis techniques

Container classes

Pointers and dynamic arrays

Linked lists

Templates and iterators

Stacks & Queues

Recursive thinking

Trees

Sorting and searching techniques

Graphs



https://drive.google.com/file/d/1dXshBR3Fmw_eTfw5fovlKFBoxHCHwA9u/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1R1fVl0T1sopoc8AyyKQGynaHDWSQOjsB/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1lEhZ12mXhx-1OXRn7JRLVPjc7UggluZT/view?usp=sharing
https://drive.google.com/file/d/1dXshBR3Fmw_eTfw5fovlKFBoxHCHwA9u/view?usp=sharing
https://drive.google.com/file/d/1wZ42uQjzWk_bPZWAfBBKJEusS9d62fgC/view?usp=drive_link

You will be able to

(1) implement these structures as classes in C++;
(2) determine which structures are appropriate in various situations;

(3) confidently learn new structures beyond what are presented in this class.

You will also learn part of object-oriented programming and software development methodology.

Textbook and References

o Textbook: Data Structures and Other Objects Using C++, Third Edition, by Michael
Main and Walter Savitch , Addison Wesley, softcover.

o Supplements: The Code for the Book and the Corrections for the Text will be useful
and may be found by clicking here.

Prerequisites

CSc103 (Introduction to Computing to CS and CpE Majors) or department permission. You
should feel confident in your ability to design and implement simple programs using arrays and

functions.

Schedule

The following schedule is based on Spring 2025 academic calendar.

[ You shall download the entire Lectures Folder by opening it and downloading it all as a

zip file, unzipping it so the following lecture slides and code with links included in slides
will be organized in the same “Lectures” folder. You shall download the most up to date

slides after each class into the same folder by following the following links. Then you can


http://www.cs.colorado.edu/~main/
http://www.cs.colorado.edu/~main/
http://cseweb.ucsd.edu/users/savitch/
http://www.cs.colorado.edu/~main/dsoc.html
https://www.ccny.cuny.edu/sites/default/files/2024-07/Spring%202025%20Academic%20Calendar.pdf?srsltid=AfmBOoo9Zt9XhNdElqBU2HOzSCg6nmCEUu4ukNjJNyekiNWCgMmRa-QK
https://drive.google.com/drive/folders/1Nw8NWLDzLF5mcSp3bM-Jg5ENHcRZV0Bv?usp=drive_link

view the slides and the code on your local machine when you view the slides in the

presentation mode.]

Dat Planned Lecture Topics Readings
ate
(with slides and sample code) & Assignments
Ch. 1
Jan 28 (T) Lecture 1. Introduction & Software Development Ch 2.1-2.3;
Jan 30 (TH) Lecture 2. ADT & C++ Classes (code in point-ppt.html) Assignment 1
[Due Feb 7]
Ch24-25
Lecture 3. More Classes and Operator Overloading [Zoom]
Feb 04 (T) ) . Ch 3,
Lecture 4/5. Container Classes (Slides for Lectures 4&5) (code .
Feb 06 (TH) | . Assignment 2
in bag-ppt.html)
[Due Feb 14]
Lecture 6. Pointers and Dynamic Arrays (l) (Slides for
Ch4.1-42
Feb 11 (T) Lectures 6 &7)
Assignment 3
Feb 13 (TH) Lecture 7. Pointers and Dynamic Arrays (ll) (code with pointers
) ) ] [Due Feb 28]
in point3/point3-ppt.html)
Monday Schedule — No Data Structures class!
Feb 18 (T) . ] ]
Lecture 8. Dynamic Classes and the Big Three (code in Ch.42-45
Feb 20 (TH)
bag2-ppt.html)
Ch.5.1-5.2,
Feb 25 (T) Exam Review 1 (Chapters 1-4)
Assignment 4
Feb 27 (TH) Lecture 9. Linked Lists (code in node1-ppt.html)
[Due Mar 21]
Mar 04 (T) First Exam (Chapters 1-4) (Chapters 1-4)
Mar 06 (TH) Wednesday Schedule — No Data Structures class!
Lecture 10. Building &Using the Linked List Toolkit [Zoom]
Mar 11 (T) (code in bag3-ppt.html) Ch.53-5.5
Lecture 11. Software Development using Templates and
Mar 13 (TH) Iterators [Zoom] (bag4&5 in bag5-ppt.html, node2 in Ch.6
node2-ppt.html)



https://docs.google.com/presentation/u/2/d/1pcfHS00DlZOU3-A4Hiord_UWGmFa6ZFg/edit
https://docs.google.com/presentation/u/2/d/1aOV2Hs-jn61bqh4N3TWrcuBhcwSqP-XG/edit
https://docs.google.com/document/d/1BdmBCW-K6wzNfdG_WD9_XAH4GHt5_RSHF9m3D35xUK8/edit?usp=drive_link
https://docs.google.com/presentation/u/2/d/1RSf4gmIl7zETmAN5mrcIKcDrCAPCLMQ1/edit
https://docs.google.com/presentation/u/2/d/1pLqwqxHzOuhp1Kr9tUnl7SfX65awXl4S/edit
https://docs.google.com/document/d/14qTHTGZYibBVwaoTZUq31LwjMtOQGj13Op__rQzyS84/edit?usp=drive_link
https://docs.google.com/presentation/u/2/d/1uyp6wViunlO_QvV2Ux2q-gyBLU1xXYRj/edit
https://docs.google.com/presentation/u/2/d/1uyp6wViunlO_QvV2Ux2q-gyBLU1xXYRj/edit
https://docs.google.com/document/d/1sa-HGoc40AIxt3A8tUcx2viM8WxZZ4V7jfNohOCY6lQ/edit?usp=drive_link
https://docs.google.com/presentation/u/2/d/1-evTXCATZQgGWqaUpS1a_1h0KToWNuPF/edit
https://docs.google.com/presentation/d/1ImlX9BcXtKDGZrAYIrpJmS0ZqMRcfUEP/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/u/2/d/1qVhbUmMs-pROq133OZOpOGHdsFfxfzb3/edit
https://docs.google.com/document/d/19MSltpzqI_P3aUnFghe4I_IuCJIVZrc8Xekpx88M_uY/edit?usp=drive_link
https://docs.google.com/presentation/d/1Lix3cIG0vurm2rxYHvzRkgu6oWfNCkQ-/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1F2eOLNeWvRxHlhARnmXhVjMFqH5E1mmE/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true

Ch.7,Ch 8
Mar 18 (T) Lecture 12. Stacks (code in stack-ppt.html) and Queues Ch. 9.1
[Zoom] (code in queue-ppt.html) Y
Assignment 5
Mar 20 (TH) Lecture 13. Introduction to Recursion
[Due Apr 04]
Lecture 14. Using and Reasoning about Recursion
Mar 25 (T) Ch.9.2-93
In-Class Exam Review 2 (Chapters 5-9) & Exam 1
Mar 27 (TH) . .
Discussion
Apr 01 (T) Individual Exam Review 2 (Chapters 5-9) [No Class Meet]
(Chapters 5-9)
Apr 03 (TH) Second Exam (Chapters 5-9)
Ch. 10.1-10.4
Apr 08 (T) Lecture 15. Trees and Traversals [Zoom] (code in Ch. 10.5
tree-ppt.html) S
Assignment 6
Apr 10 (TH) Lecture 16. Binary Search Trees and the Bag Class with a BST;
[Due May 02]
Apr 15 (T)
Spring Recess 04/12-04/22. No Classes.
Apr 17 (TH)
Lecture 17. B-Trees and Set Class (code in set.h) Exam 2 Ch. 1.2
Apr 22 (T) Discussions o
Ch.11.1,11.3
Apr 24 (TH) Lecture 18(l). Heaps and Priority Queues(slides); Lecture
18(I). Time Analysis of Trees
Apr 29 (T) Lecture 19. Serial Searching and Binary Searching Ch.12.1-12.3
May 01(TH) Lecture 20.Hashing Ch.12.4
Lecture 21. Quadratic Sorting
May 06(T) . ) ) Ch. 131
Lecture 22. Recursive Sorting , Heapsort & the STL Quicksort
May 08 (TH) . Ch. 13.2-13.4
(code in sort-code.html)
May 13(T) Lecture 23. Graph Basics; Exam Review 3 Ch. 15
May 15 (TH) | Third Exam (mainly Ch 10-13, 15)
Happy Finals and Winter Break!

Assignments and Grading


https://docs.google.com/presentation/d/1NujzMN_t9jmLfoBMUj4xwoP-WU5jko5d/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1xj7m5YXVjXJRwWBkrltl5SrIeHvN4YaY/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/document/d/1MUronzbpV3vb_vSYRQcwCiKtGtVKRdP3dzqB65aR0yU/edit?usp=drive_link
https://docs.google.com/presentation/d/1DiZNrzPjH19aqQXGpaep0_JcUvs0gCrn/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1wcLvKHvye-lZRVMmmfjcE7WzmNESQ81T/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1jVlAmRqWEMJWIEm8o6hqDUi-hbd9RGnB/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/document/d/1mKxKk16xr5k1pLEtmUIFbFMoznCveVnqfe7jLUqUvlA/edit?usp=drive_link
https://docs.google.com/presentation/d/1ikhaNR5uiMI03JKBFJeA39WFRDCV2QYI/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1oTtX2IMshwqPPUq0idccz9XoOHrhVo17/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1tbs1SgG_HNkWTykgtz2dq6RDczo0KaTU/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1tbs1SgG_HNkWTykgtz2dq6RDczo0KaTU/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1WbS0-cgxu2L0yO3ZuG3fYlpU3VGaRKm5/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1V4ot1X6NvAUsMnDiDXchlobScFdFuYFF/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1RZDDtZIIC4CKrxyi-NeSAtJ2q_Fw0gjc/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1lUOCk_4lcCDTg0OLrC2pJMS9h1XabWrN/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/13xgGp2QKFFx-5Jhpis9oF4WJ4aN_JRlO/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true
https://docs.google.com/presentation/d/1SbMhXR5kXTdeiT2UZ_1OABBjUpvyZTkG/edit?usp=drive_link&ouid=108804527485198661282&rtpof=true&sd=true

o See syllabus above for the tentative timetable for a schedule. There will be six
programming assignments distributed roughly every two weeks (counted 30% of your
final grade). Several in-class small quizzes will add up to at least 10 % of your final
grade. There will be three in-class close-book exams (60% of your final grade). Dates
of these exams will be determined in due times and announced beforehand.

o Policies: For the program assignments, students may discuss ideas together. But since
each student get credits for his or her submissions, all actual program code and written
answers must be done individually by each student, and must not be shared. All the
three exams will be close-book exams. You will need to clear state that you will neither
give nor receive unauthorized assistance on any of the exams.

We fully support CUNY’s policy on Academic Honesty, which states, in part:

Academic dishonesty is unacceptable and will not be tolerated. Cheating, forgery, plagiarism,
and collusion in dishonest acts undermine the CUNY’s educational mission and the students’
personal and intellectual growth. Students are expected to bear individual responsibility for their
work, to learn the rules and definitions that underlie the practice of academic integrity, and to
uphold its ideals. Ignorance of the rules is not an acceptable excuse for disobeying them. Any

student who attempts to compromise or devalue the academic process will be sanctioned.

Academic sanctions in this class will range from an F on an assignment to an F in this course.

o Communications: | would like the course to run smoothly and enjoyably. Feel free to let
me know what you find good and interesting about the course. Let me know as soon as
possible about the reverse. You may see me in my office during my hours or send me
messages by e-mail.

Computing Facilities

The language used for this class is ANSI Standard C++ as supported by today’s available

compilers. Variety of PC based (both Windows and Linux) C++ compilers are available.
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