Programming for Electrical Engineers II
EEL 4837
Class Periods: Tuesdays 8:30 AM – 10:25 AM
Thursdays 9:35 AM – 10:25 AM
Location: TUR 2319 Academic Term: Fall 2025 Credits: 3
Instructor
Name: Ivan Ruchkin
Email Address: iruchkin@ece.ufl.edu Office Phone: (352) 273-2171
Office Hours: Thursdays 8:30 AM – 9:25 AM, Malachowsky Hall 4104/4103
Undergraduate Peer Mentors
Please contact them through the Canvas website. Listed in alphabetical order of the first name:
· Allen Sarmiento allensarmiento@ufl.edu
· Emerson Schmidt schmidt.e1@ufl.edu
· Jeremy Seitz jeremyseitz@ufl.edu
· Luke Slaughter luke.slaught@ufl.edu
· Norman Smith normansmith@ufl.edu
Recitations: TBD Office Hours: TBD

Course Description
Programming remains an essential component of virtually every aspect of Engineering. Writing correct and efficient programs requires an understanding of the underlying foundations, including implementation, manipulation, and analysis of structured data, understanding how algorithms are built on top of such data, and navigating trade-offs between program performance and resource constraints. This course covers the foundations of programming specifically targeted toward Electrical Engineers. It will cover the implementation and use of data structures in solving programming problems, including stacks, queues, matrices, trees, and graphs. Students will practice programming a variety of algorithms and learn several algorithmic design techniques (recursion, divide-and-conquer, greedy algorithms, and dynamic programming). The course will include excursions illustrating the application of these techniques in Electrical Engineering.

Course Learning Objectives
Upon completing the course, students will be able to:
· Apply and implement fundamental data structures and algorithms: lists, queues, stacks, graphs, divide-and-conquer, dynamic programming, and others.
· Assess the impact of data structures and algorithms on program performance.
· Use the C++ language to implement fundamental data structures and algorithms.
· Develop significant applications for Electrical Engineering in C++.

Course Prerequisites
Required: EEL 3834 Programming for Electrical Engineering, or equivalent proficiency in programming.

Strongly recommended:
· At least 2 courses/semesters of programming experience in any language.
· Basic knowledge of C or C++, obtained in e.g. COP2274 C++ Programming for Engineers.

Recommended:
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· Knowledge of linear algebra (especially matrices), obtained in e.g. EEL3850 Data Science for ECE.
Co-requisite is not sufficient because this course tends to teach matrices too late for our Excursion 1.
· Knowledge of electrical circuits, obtained in e.g. EEL3111C Circuits 1. Co-requisite is sufficient: Ohm’s Law, KCL/KVL are taught in the early weeks, which is early enough for our Excursion 1.
· Knowledge of logical circuits, obtained in e.g. EEL 3701C Digital Logic/Computer Systems. Co-requisite is sufficient: the required Boolean algebra will have been taught by our Excursion 2.
Textbooks
Required:
· Mark Allen Weiss, Data Structures and Algorithms in C++ 4th Edition, Addison-Wesley (Required) Recommended:
· Horowitz, Sahni, Anderson-Freed, Fundamentals of Data Structures in C, 2nd Edition (Recommended)
· Cormen, Leiserson, Rivest, Stein, Introduction to Algorithms, 3rd Edition, MIT Press (Optional)
· Deitel & Deitel, C++: How to Program, 10th edition, Pearson (Recommended to those new to C++)
· Savitch, Absolute C++, 6th edition, Pearson (Optional)
Course Schedule

	Week
	Content
	Assignments
	Exams

	1
	Introduction, Arrays, Search
	
	

	2
	Big-Oh Notation, Complexity Analysis, Stacks
	
	

	3
	Sorting Algorithms, C++ Templates
	HW1 out
	

	4
	Recursion, Debugging
	HW1 due
	

	5
	C++ Pointers, Linked Lists, Queues
	HW2 out
	

	6
	C++ Classes, Strings, STL
	HW2 due
	

	7
	Matrices, Excursion 1
	Excursion 1 out
	Midterm Exam 1

	8
	C++ Streams, Files
	HW3 out
	

	9
	Trees, Heaps
	HW3 due
	

	10
	Graphs
	Excursion 1 due
	Midterm Exam 2

	11
	Greedy Algorithms, Dynamic Programming
	
	

	12
	Hashing, Maps, Excursion 2
	Excursion 2 out
	

	13
	Shortest Paths, Dijkstra Algorithm
	HW4 out
	

	14
	Spanning Trees
	HW4 due
	

	15
	Course Review
	Excursion 2 due
	

	16
	
	
	Final Exam



Important Dates
· Midterm Exam 1: in-class, in-person only, September 30 at 8:30 AM – 10:25 AM in TUR 2319.
· Midterm Exam 2: in-class, in-person only, October 21 at 8:30 AM – 10:25 AM in TUR 2319.
· Final Exam: non-cumulative, in-person only, December 8 at 3:00 PM – 5:00 PM in TUR 2319.

Attendance and Late Days
This is an in-person class. Students are strongly encouraged to attend the classes in person for the sake of higher engagement, participation in quizzes, providing feedback to the instructor, and generally better learning.

As an incentive to attend classes regularly, a 5% participation grade will be given for in-person activity: classroom discussions, questions, office hours, and particularly recitations.

For deadline-based assignments, such as homeworks and excursions, each student will be given a fixed number of late days for the full semester. Overspending your late days will lead to a grade penalty on late assignments. Extensions beyond the provided late days will not be given without an accommodation letter.

Grading Policy

	Assignment
	Percentage of Final Grade

	Homeworks x4
	24%

	Excursions x2
	20%

	Exams (2x Midterm, 1x Final)
	42%

	In-Class Quizzes
	10%

	Participation
	4%



	Percent
	Grade
	Grade Points

	90.0 - 100
	A
	4.00

	86.7 - 89.9
	A-
	3.67

	83.4 - 86.6
	B+
	3.33

	80.0 - 83.3
	B
	3.00

	76.7 - 79.9
	B-
	2.67

	73.4 - 76.6
	C+
	2.33

	70.0 - 73.3
	C
	2.00

	66.7 - 69.9
	C-
	1.67

	63.4 - 66.6
	D+
	1.33

	60.0 - 63.3
	D
	1.00

	56.7 - 59.9
	D-
	0.67

	0.00 - 56.6
	E
	0.00



· This class will not be curved down: if everyone does well, everyone can get an A.
· Curving up is possible in the assignments where the average performance is particularly poor.
Collaboration, Plagiarism, and Generative AI
All assignments in this course are to be completed individually by each student. Discussing ideas and challenges is encouraged, but sharing and collaborating on code and specific answers is prohibited. Submission of answers and code from ChatGPT, GitHub CoPilot, Cursor, or other generative AI tools is not permitted in this course.
Any external sources (be it other people, online articles, or generative AI) from which the code or writing is taken need to be explicitly and appropriately credited in your submissions. Submission of uncredited borrowed code/writing is plagiarism.

Required Materials
Students are expected to obtain access to a computer capable of compiling and executing C++ code. No materials or supply fees.

University Policies
Students are expected to follow all university policies described at https://go.ufl.edu/syllabuspolicies.
