ESAP Al

A Three-Week Course for the Engineering Summer Academy at Penn

PROF-G, INSTRUCTOR

Overview

This course is designed to introduce the students to the exciting and rapidly evolving field of
artificial intelligence (Al). The course will cover both the theoretical and practical aspects of Al, and
will expose the students to various applications and domains of Al. The course will also provide the
students with an opportunity to work on small-team Al projects and build cool stuff using the state-
of-the-art tools and platforms.

The course is divided into three weeks, each with a different theme and focus. The first week will
cover the basics of generative Al, which is the branch of Al that deals with creating new content,
such as text, images, music, etc. The second week will cover the basics of mathematical Al, which
is the branch of Al that deals with modeling, learning, and reasoning from data. The third week will
be dedicated to the small-team Al projects, where the students will apply their knowledge and
skills to solve real-world problems or create novel products using Al.

From Monday to Friday, the course will have two sessions of three hours each. The instructor will
present the ideas, techniques, and examples of Al in the more lecture-oriented morning sessions.
The afternoon sessions will be more engaging and practical, where the students will participate in
activities, discussions, and experiments using Al tools and platforms.

WEEK 1 : WHAT : Introduction to Generative Al

The first week of the course will introduce the students to the concept and applications of
generative Al. Generative Al is the branch of Al that deals with creating new content, such as text,
images, music, etc., using various techniques and models. The students will learn about the
principles and challenges of generative Al and will explore some of the most popular and powerful
generative models, such as ChatGPT, Claude, Gemini, and more. Students will also learn how to
use prompt engineering, custom GPT builds, Claude artefacts, AlStudio, NotebookLM, and more to
generate and manipulate content using Al. Students will also learn how to use generative Al to build
tutors, vibecode, and set up other interactive applications.

WEEK 2 : HOW : Introduction to Mathematical Al

The second week of the course will introduce the students to the concept and applications of
mathematical Al - how Al works. Mathematical Al is the branch of Al that deals with modeling,
learning, and reasoning from data, using various techniques and models from calculus and linear
algebra. The students will learn about the basics of vectors, matrices, and linear algebra, which are
the building blocks of mathematical Al. Students will also learn about the history, concepts, and
methods of neural networks, including: perceptrons, feed-forward neural nets, stochastic gradient
descent, optimization and equilibria, backpropagation, training, and more. The students will also



learn about the different types and architectures of mathematical Al models, such as SVM, GAN,
CNN, and GNN, and their applications in various domains.

WEEK 3 : BUILD : Projects

The third week of the course will be dedicated to the small-team Al projects, where the students
will apply their knowledge and skills to solve real-world problems or create novel products using Al.
The students will form teams of 3-4 members, and will choose a project topic from a list of
suggested ideas, or propose their own idea. The students will work on their projects throughout the
week, under the guidance and supervision of the instructor and the guest lecturers. The students
will use the tools and platforms that they learned in the previous weeks, or explore new ones,
depending on their project needs. The students will also present their projects to the class and the
instructors at the end of the week, while receiving feedback and evaluation.
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