CSC733 Fall 2026		Natural Language Processing Syllabus		revision 07/09/2026						 										

CSC733 is online and face-to-face course meeting in 1N111 on Mondays at 6:30pm. You are required to attend all classes.  Expect to spend at least 6 hours per week on the assigned videos, readings and the term project.
The CSC733 class web site is CSC733 Fall 2026 Web site
Course Prerequisites:
Good programming skills, knowledge of basic algorithms and data structures (including sorting & trees).  You must know Python.  You must have taken a course on data structures and algorithms at the graduate or undergraduate level.

Course Description:
Natural language processing (NLP) or computational linguistics is one of the most important technologies of the information age. NLP is needed because people communicate almost everything in language. Starting in the 1960s Zelig Harris started the study of English grammar as a mathematical structure.  His student Naomi Sager continued his work with considerable success in developing queryable natural language databases.  With increased computing power developed in the 2000s, brute force techniques, as used in chess, became more successful than grammatical analysis.  The invention of the Transformer by Google in 2017 has led to the current state of the art.
In the 2010s, deep learning (or neural network) approaches obtained very high performance across many different NLP tasks. In the 2020s amazing further progress was made through the scaling of Large Language Models, such as ChatGPT. In this course, students will gain a thorough introduction to both the basics of Deep Learning for NLP and the latest cutting-edge research on Transformers and Large Language Models (LLMs). Through lectures, assignments and a term project, students will learn the necessary skills to design, implement, and understand their own neural network models.  Each student will design their own LLM to summarize and query natural language texts.

Course Details:
· History of Natural Language Processing
· Programming in Python review
· NLTK the natural language toolkit
· Extracting information from text
· Parsing; syntax & semantics
· Linguistic Data – Word Vectors
· Neural Networks
· Deep Learning
· Transformers 
· Large Language Models

Course Objectives:	
1. Acquire the skill to program neural networks & large language models in Python
2. Acquire the skill to automatically extract information from linguistic data, i.e. texts
3. Learn how to manage linguistic data and use it in developing linguistic databases
				
Course Tools
· Natural Language Processing with Python by Bird, Klein & Loper
· Free textbook

· Multiple web sites detailed below

Software:
· Python.  This open source software is free at Python.org  Setup of Python is not difficult and you can easily do it on your own.  Instructions for the Windows setup are in Python.
· Natural Language Toolkit NLTK and NLTK startup


Course Requirements:
 
Please note that in CSC733 ALL work is to be done by yourself or the source cited.  Anything which you have not written yourself and not cited will receive an immediate 10 point penalty in your grade.  No group work.
· No problem sets
· No quizzes or exams or final exam 
· Project:  100% of your grade.  The final project is due on December 14 for presentation in class.  Project deliverables are due on the dates given below.  A penalty of 10 points per week if not delivered on time.  The professor needs to approve your text(s) for the project.

Schedule
August 31, 2026 	 	1 Introduction to NLP; History of NLP Stanford course

September 14, 2026	2 The Linguistic String Project 
				   The Natural Language Toolkit 1 NLTK
				   	Read the textbook Chapters 1 & 2

September 28, 2026		3 The Natural Language Toolkit 2 
				   	Read the textbook Chapters 3 & 4	
					Project deliverable 1 due September 25

October 5, 2026		4 The Natural Language Toolkit 3
					Read the textbook Chapters 5 & 6
					Project deliverable #1 due free 1 week extension
					Project deliverable 2
Chi's deliverable 2  due October 9

October 13, 2026		5 The Natural Language Toolkit 4
					Read the textbook Chapters 7 & 8
					Project deliverable 3 due October 23
Chi's deliverable 3 

October 19, 2026		6 Word Vectors Stanford lecture  if lecture doesn’t open click Browse
     course in machine learning

October 26 2026		7 Word Vectors Stanford lecture  continued
					Project deliverable 4  due October 30
					Project deliverable 4 script

November 2, 2026		8 Word Vectors Stanford lecture #2  continued
					
November 9, 2026		9 Machine Learning & Neural Networks
1st neural network for beginners
Stanford lecture #3
Speech & Language Processing - Jurafsky Stanford


November 16, 2026		10 Neural Networks 
Build a Neural Network & Make Predictions – Real Python
Create a simple neural network in python   
RealPython neural network - Mesquita
project deliverable 5  due December 4

November 23, 2026		11 Neural Networks 
Deep neural networks 
deep learning tutorial

November 30, 2026		12 Transformers 
					Huggingface
					Introduction to Transformers & Huggingface
					Huggingface Transformers
					Hugging Face video
project deliverable 6 due December 11, no penalty for Dec 18

December 7, 2026		13 Transformers & Large Language Models
Transformers Explained Visually 3 parts
How Transformers Work
Building a Transformer with PyTorch

December 14, 2026		14 Transformers & Large Language Models continued
How Transformers Work

December 21, 2024		15 Project presentations
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