ECE 47300: Introduction to Artificial Intelligence
Syllabus

Course Information

ECE 47300, Spring 2026

CRN(s): 17248

Instructional method: In-person

3 Credit Hours

Prerequisite(s): ECE 20875 and ECE 36800

Course website including tentative schedule, tentative due dates, and important links:
https://www.davidinouye.com/course/ece47300-spring-2026/

Piazza for all announcements and discussion. Please see Brightspace for link.

Course Description

The course introduces the fundamental areas of artificial intelligence: knowledge representation and
reasoning; machine learning; planning; game playing; natural language processing; and vision.

Expectations / Prerequisites

While the official course prerequisite is ECE 20875 and ECE 368, this course will assume knowledge of some
material from other required courses such as Linear Algebra (e.g., Math 265), Python programming (e.g., ECE
20875), and probability (e.g., ECE 302). In particular, the programming assignments will require Python
programming knowledge. | will briefly review some of these concepts, but if you are not familiar with these
subjects, this is not the right class for you; or, you will be expected to (re-)learn these concepts on your own.

| have posted a prerequisite quiz on my website to help you decide if you have the necessary background for
this course or should consider taking at a future time. This quiz is entirely optional and will not count towards
your grade in the class.

This syllabus is required reading and you will be required to know the policies outlined in this syllabus.
Questions about the syllabus may appear on quizzes.

Learning Outcomes

A student who successfully fulfills the course requirements will have demonstrated:

1. a practical and theoretical understanding of uninformed and informed machine search and
machine learning techniques.

2. a basic familiarity with the mathematics of knowledge representation.

3. an acquaintance with the fundamental difficulties involved in designing intelligent programs.

4. knowledge of key previous work in a broad range of artificial intelligence subareas.
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5. an ability to apply Al techniques both in analytical and in programming contexts to solve problems,
and to communicate the result of such application.

Topics and Course Schedule (tentative)

The tentative course schedule will be posted on the course website. The topics and dates are tentative and
subject to change. Any substantive changes will be announced on Piazza.

Introduction to artificial intelligence

Machine learning basics

Deep learning basics

Dimensionality reduction

Deep generative models (e.g., VAEs, Diffusion Models)
Sequence Models (e.g., RNNs, Transformers)

Markov decision processes

Special topics

O NV AWM
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Course Assessment and Grading

No +/- for grades; only letter grades A, B, C, D, or F. Letter grades will be assigned at the end of the semester.
The instructor will determine the final grade cutoffs, but the cutoffs will be equal to or lower than the standard
cutoffs. The standard cutoffs are A if >= 90%, B if >= 80%, C if >= 70%, D if >= 60%, and F otherwise (e.g., if you
have >= 90% you are guaranteed an A).

e 30% - Assignments (Drop lowest)
e 70% - Exams
o 20% - Midterm 1
o 20% - Midterm 2
o 30% - Final exam
e Bonus 3% for public study group participation

Assignments

There will be 5-15 assignments throughout the semester. The assignments may be diverse and could include
programming assignments (e.g., implement a particular Al method), math assignments (e.g., derive an
equation), or communication assignments (e.g., create a presentation on a topic related to lecture).

Grading may be conducted either through manual review (e.g., peer evaluations) or automated methods (e.g.,
large language model-based grading). While the format is not yet finalized, the submissions may be displayed
to others in the class. To ensure fairness and privacy, all submissions must remain anonymous and should not
contain any personally identifiable information. Unless otherwise specified, the submission content (though
not author identity) may be shown to other students in the class.

Exams

There will be two midterms and one final exam. They will be cumulative but will focus on the more recent
content. | will allow you to bring a single page (8 % x 11 inch, both sides) of physically handwritten notes (i.e.,
there must be pen/pencil ink on the page) to the exams. No photocopy or printed notes. You must put your
name and PUID on your note sheet.

Public Study Group Participation (New this year so logistics may change)
Bonus 3% (0.3% per week, max 10 weeks). To encourage peer learning and friendships, students may form
self-organizing but public study groups. This is entirely optional.

e Timeline: Discussion groups begin Week 2 (allowing 1 week for initial organization).
e Organization:
o Step 1: Find at least 3 people and organize a time using either Piazza team finder or
informally.
o Step 2: Write your time and location in a slot on the shared Google Sheet (link on Piazza). This
makes the group public so others can join your timeslot.
o Step 3: Join the corresponding group on Piazza to facilitate group discussion and coordination.
e Group Size & Location: Groups should consist of 4-7 students.
o If 8 or more students show up, simply split into two smaller discussion circles at the same
location; you do not need to create a new time slot.
o Location: Meetings must be in-person at public, on-campus locations (e.g., libraries,
engineering lobbies, etc.). Virtual meetings (e.g., Zoom) are NOT allowed.

Page 3



o Open to Anyone: All groups must be welcoming to newcomers. No student should be denied
if they show up to the group.
e Meeting Content:
o Each person should briefly introduce themselves if new to the group.
o Meetings should last approximately 30-45 minutes.
o Suggested topics: Reviewing confusing concepts, creating practice exam questions, or
discussing assignment logic (no code sharing allowed).
e VIP Drop-Ins:
o Instructors or TAs may occasionally drop in on groups listed on the Google Sheet to hear how
things are going and help with discussions.
e Submission (Gradescope) To receive credit, one student from the group must submit a "Group
Assignment" on Gradescope containing:
o Photo: A group photo or selfie with everyone in the group.
o Notes: A summary of the discussion (roughly 1 paragraph or 5-10 bullet points).
o Attendance: The submitter MUST select the names of all attending students in Gradescope. If
you are not tagged in the submission, you will not receive credit.

Missed or Late Work
Assignments are due on or before 11:59pm ET (midnight) on the day they are due unless otherwise specified.
e One day late: 20% penalty (of the max score)
e More than one day late: Grade of 0
To accommodate for exceptional circumstances (e.g., sickness), | will drop your lowest assignment grade
(including a 0 if you missed an assignment).

Exams: Any missed exam will receive a 0 (unless you have received prior approval from the instructor for
exceptional circumstances).

Group participation: Group participation submission will be available Monday through Sunday each week. No
Late Submission / No Exceptions: You must submit on time each week to receive credit. No exceptions will be
granted for sickness, travel, or other circumstances.

DRC Accommodations

If you would like to use your DRC accommodations, you must send me your official DRC letter. All exams
requiring accommodations (such as extra time) should be scheduled with DRC testing ASAP. For other
accommodations, please email me directly to discuss and we can find a good solution.

Learning Resources

Google Colab Pro
Google Colab Pro ($10 per month, $40 for semester) is required for parts of this course. (However, see notes
below about how to possibly use free Colab.)

While the free version of Google Colab may be enough for the assignments, we cannot guarantee the
availability of the free version, especially GPU resources. Therefore, if you would like to save money, | would
suggest using Colab free and avoid using the GPU runtime on Colab until you are done debugging your code. If
you run into compute issues, you can then buy $10 of compute units as needed instead of the Colab Pro
monthly subscription.
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You are also free to use your own Python notebook environment for completing the assignments, but the TAs
will only support the Colab environment. The TAs will not be able to help with your Python environment setup.

Large Language Model (LLM) Access (Optional)

In the class, | will expect the wise and effective use of LLMs (ChatGPT, Gemini, Claude, Grok) for certain
assignments. Most LLMs have a free version tier that you can use. There are also sometimes student deals
(e.g., Google has sometimes offered free Gemini Advanced subscriptions to students). Additionally, Purdue
hosts some open-source LLMs (see https://www.rcac.purdue.edu/knowledge/genaistudio, which is available
to all students). While not required, | would recommend using the Pro versions of these LLMs if you are
doing more than a few queries.

Textbooks
No required textbook. We will not follow any particular textbook but related reading will be posted if
appropriate. Below are a few supplemental textbooks that may be useful.

(Optional) Dive into Deep Learning by Aston Zhang, Zack C. Lipton, Mu Li, Alex J. Smola. Available for free
online at https://d2l.ai/. — A nice interactive book that has code examples in PyTorch for every chapter. The
book covers many of the topics we will introduce along with specific applications.

(Optional) Deep Learning by lan Goodfellow, Yoshua Bengio, and Aaron Courville, 2016. Available for free
online at http://www.deeplearningbook.org or physical copy available on Amazon. - Part | is a good
introduction to core concepts that covers the fundamental mathematical, computational, and machine
learning concepts useful for the rest of this class.

(Optional) Machine Learning: A Probabilistic Perspective by Kevin P. Murphy, 2012. Available online via
Purdue’s library system: https://ebookcentral.proquest.com/lib/purdue/detail.action?docID=3339490. — This is
a good reference book and some chapters may help supplement the lectures. Chapter 2 on probability may be
a useful reference.

(Optional) Python Data Science Handbook by Jake VanderPlas, 2016. Available for reading online at
https://jakevdp.github.io/PythonDataScienceHandbook/. - This could be a useful book for some of the Python
tools used in this course.

Attendance Policy

Students in the in-person section are expected to attend all class periods in person per Purdue’s academic
regulations. If a student misses a class, the student is still responsible for knowing all missed content
including any announcements.

Communication Policies

All students are expected to join the Piazza class the first day of class or earlier and regularly check for
announcements. Piazza will be used for all announcements and class discussions. Please post any questions
to Piazza instead of emailing me or the TAs unless the issue is confidential in nature. This should help you
receive answers faster. Additionally, you can post anonymously if you feel uncomfortable posting with your
name. If you email the instructor or TA with a question, we will likely ask you to re-ask the question on Piazza if
appropriate. We hope to reply to unanswered questions within 1-2 business days (9am-5pm, Mon-Fri). Note
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this means that you may not receive an answer on Piazza on the day the assignment is due so | would
encourage you to start early and ask early.

| will be available via email during normal business hours (9am-5pm, Mon-Fri), and try to respond as soon as
possible (generally within 1-2 business days). When emailing me, please place the course number in the
subject line of the email. This will help me locate and respond to your emails quickly. Please use Piazza for
asking public questions whenever possible so that others can benefit from your questions.

Instructor Office Hours

| will expect that you have been attending lectures regularly and reviewing the notes before asking questions
in office hours. Additionally, | will expect that you have put some effort into understanding the material. I will
give preference to conceptual questions over assignment/debugging questions because assighment questions
could be answered by the TAs.

TA Lab Hours

To be reasonably fair to all students, the TAs plan to use an office hour queue system. The TA will answer 1
main question or code issue for up to 10 minutes (but if your 1 question can be answered faster, they will
move on before 10 minutes). You can rejoin the queue and they will circle back around when they are able.

Academic Integrity

Any cheating or academic dishonesty will be penalized with a failing grade in the course. All acts of cheating
or dishonesty will be reported to the Dean of Students.

Academic integrity is one of the highest values that Purdue University holds. Individuals are encouraged to
alert university officials to potential breaches of this value by either emailing integrity@purdue.edu or by
calling 765-494-8778. While information may be submitted anonymously, the more information that is
submitted provides the greatest opportunity for the university to investigate the concern. Please see Purdue's
student guide for academic integrity for more information. When in doubt, please discuss with the instructor.
It is far better to discuss difficult circumstances with the instructor, than to be dishonest.

Academic Integrity Policy for Assignments

For programming assignments, feel free to talk with other classmates about the assignments. However, do not
view, share, or copy code in any way (even just looking at someone’s screen or writing on a whiteboard). Only
talk, no code. Neither should you talk in such detail that you would both write the same programs. | reserve
the right to run code similarity checks on all submitted code to find instances of academic dishonesty. Also,
sharing your code with other students is also an academic integrity violation. Do not share code with anyone
if they ask. You should refer them to the instructor if there are any extenuating circumstances.

Al and Large Language Models (LLM, e.g., ChatGPT, Gemini, Claude, GitHub Co-Pilot) Policy

Tools Allowed: You may (and are expected to) use Al tools like ChatGPT, Gemini, Claude, and GitHub Co-Pilot
for assignments and projects. The goal is to use these tools to enhance your efficiency while maintaining deep
understanding.

You are the "Author of Record": While Al use is permitted, you are personally responsible for every word and
line of code you submit.
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e Verification is Mandatory: LLMs frequently "hallucinate" (invent facts) or generate buggy code with
high confidence. You must critically evaluate and verify all Al output.

e Accountability: If your submission contains factual errors, security vulnerabilities, or plagiarism
generated by an Al, you will be held accountable as if you wrote it yourself.

¢ Academic Integrity: Arguing that "The Al generated it and | didn't check" is not a valid defense against
academic dishonesty or grading penalties.

The Professional Standard: Treat your submissions like a professional work product. In a workplace, a manager
holds you responsible for the accuracy of your reports, regardless of the tools you used to generate them. If
you submit misleading or incorrect work, you bear the consequences, not the software. Never submit Al
output that you do not understand or have not verified.

Exams: Because you are expected to deeply understand the course material, exams will include questions
related to lecture and assignments (both programming and conceptual). No calculators or LLMs will be
allowed on exams. Thus, you need to understand programming and concepts well enough to do problems by
hand.

Nondiscrimination Statement

Purdue University is committed to maintaining a community which recognizes and values the inherent worth
and dignity of every person; fosters tolerance, sensitivity, understanding, and mutual respect among its
members; and encourages each individual to strive to reach his or her own potential. In pursuit of its goal of
academic excellence, the University seeks to develop and nurture diversity. The University believes that
diversity among its many members strengthens the institution, stimulates creativity, promotes the exchange of
ideas, and enriches campus life. Purdue’s nondiscrimination policy can be found here.

Accessibility and Accommodations

Purdue University is committed to making learning experiences accessible. If you anticipate or experience
physical or academic barriers based on disability, you are welcome to let me know so that we can discuss
options. You are also encouraged to contact the Disability Resource Center at: drc@purdue.edu or by phone:
765-494-1247.

Mental Health Statement

If you find yourself beginning to feel some stress, anxiety and/or feeling slightly overwhelmed, try Therapy
Assistance Online (TAQ), a web and app-based mental health resource available courtesy of Purdue Counseling
and Psychological Services (CAPS). TAO is available to all students at any time by creating an account on the
TAO Connect website, or downloading the app from the App Store or Google Play. It offers free, confidential
well-being resources through a self-guided program informed by psychotherapy research and strategies that
may aid in overcoming anxiety, depression and other concerns. It provides accessible and effective resources
including short videos, brief exercises, and self-reflection tools.

If you need support and information about options and resources, please contact or see the Office of the
Dean of Students. Call 765-494-1747. Hours of operation are M-F, 8 a.m.- 5 p.m.
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If you find yourself struggling to find a healthy balance between academics, social life, stress, etc., sign up for
free one-on-one virtual or in-person sessions in West Lafayette with a Purdue Wellness Coach at RecWell.
Student coaches can help you navigate through barriers and challenges toward your goals throughout the
semester. Sign up is free and can be done on BoilerConnect. Students in Indianapolis will find support services
curated on the Vice Provost for Student Life website.

If you’re struggling and need mental health services: Purdue University is committed to advancing the
mental health and well-being of its students. If you or someone you know is feeling overwhelmed, depressed,
and/or in need of mental health support, services are available. For help, such individuals should contact
Counseling and Psychological Services (CAPS) at 765-494-6995 during and after hours, on weekends and
holidays, or by going to the CAPS offices in West Lafayette or Indianapolis.

Basic Needs Security

Any student who faces challenges securing their food or housing and believes this may affect their
performance in the course is urged to contact the Dean of Students for support. There is no appointment
needed and Student Support Services is available to serve students 8 a.m.-5 p.m. Monday through Friday.
Considering the significant disruptions caused by the current global crisis as it related to COVID-19, students
may submit requests for emergency assistance from the Critical Needs Fund

Emergency Statement

In the event of a major campus emergency, course requirements, deadlines and grading percentages are
subject to changes that may be necessitated by a revised semester calendar or other circumstances beyond
the instructor’s control. Relevant changes to this course will be posted onto the course website or can be
obtained by contacting the instructors or TAs via email or phone. You are expected to read your @purdue.edu
email on a frequent basis.

Disclaimer

This syllabus is tentative and is subject to change. See course website for course schedule including due dates;
the course schedule is also subject to change. Any substantive changes will be announced in class and on
Piazza.
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