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Course Page/Syllabus Up

• Syllabus and policy:
• https://www.cs.rit.edu/~ago/courses/335/index.html

• Some useful background to help you:
• Comfort with mathematics (machine learning is just applied mathematics) – 

you cannot be afraid of formal symbols, equations, calculus, and linear 
algebra (we will start by reviewing basics in this course)

• Comfort with programming / coding (particularly Python, as you will be 
working with Python in homework); we assume you know how to program 
and debug

• My policy on generative-AI (grain-of-salt: I’m an ex-ML researcher who 
worked with language models and generative models in the “old 
days”): 
This should be an “AI-free space” b/c you are literally learning how to build 
AI, and you need the fundamentals to stand out in the job market or to do 
the science. I can’t stop you from taking the easy way out, but later on, you 
might realize you don’t know what’s going on with your model. 
(A calculator is powerful if you know the math it’s doing!) 2
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General Tentative Schedule

3Subject to change…

AO Office Hours: TBA (general class logistics/issues/concerns)

Grader Office Hours: TBA (homework-specific questions, homework grade questions)



335 Course Theme: 
Machine Learning “Literacy”
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(Baum and Eagon 1967)

(LeCun et al., 1998)



335 Course Theme: 
Machine Learning “Literacy”
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Policies Worth Noting
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From 630!!
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What is Machine Learning (ML)?

• A branch of artificial intelligence, concerned with 
the design and development of algorithms that 
allow computers to evolve their behavior based 
on empirical data
– Automating automation
– Getting computers to program themselves
– Writing software is the bottleneck
– Instead, let the data do the work instead!

• Intelligence requires knowledge, thus it is 
necessary for computers to acquire knowledge
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Traditional Programming
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Is it Magic? 

No, it’s more like gardening:
• Seeds = Algorithms
• Nutrients = Data
• Gardener = You
• Plants = Programs
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ML in a Nutshell

• A galaxy (tens of thousands) of machine 
learning algorithms

• Hundreds new every year
• Every machine learning algorithm has three 

key components (design elements):
– Representation
– Evaluation
– Optimization
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This will be another 
global concept in 

this course!

The three “pillars” of machine learning



Question:  
What can you do once you have all 

three pillars implemented?
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Object Recognition: Big Brother Net is watching 
you…and you over there…and you right there!
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Deep art!
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http://www.hexahedria.com/2015/08/03/composing-music-with-recurrent-neural-networks/

Deep music!
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Deep emotion!
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Deep driving!
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Deep Drumpf!

20
Modeling of human users, e.g., Twitter bots!

The case above is eerily realistic and perfectly accurate!
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Deep games!
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Deep maze exploration!
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Or, if you are so lucky, you 
might build…
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Deep robots!






Wait! There’s More…
• Classification/regression

– Sentiment analysis, document categorization,
 object recognition

– Information retrieval (entity linking, etc.)

• Dimensionality reduction/visualization
– Pre-training, t-SNE

• Sequence modeling
– Language modeling
– Conversation/dialogue modeling
– Question answering

https://lvdmaaten.github.io/tsne/
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So what are some the details of 
these three design elements?

27



Representation

• Decision trees
• Sets of rules / logic programs
• Instances (instance-based learning)
• Graphical models (Bayesian/Markov networks)
• Artificial neural networks (ANNs)
• Support vector machines (SVMs)
• Model ensembles
• And many more…
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Evaluation
• Accuracy
• Precision and recall
• (Mean) Squared error
• (Log) Likelihood
• Posterior probability
• Cost / Utility
• Margin
• Entropy
• Kullback-Leibler (KL) divergence
• And many more…
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Optimization
• Combinatorial optimization

– E.g.: Greedy search

• Convex optimization
– E.g.: Gradient descent
– We often apply these methods to non-convex 

problems

• Constrained optimization
– E.g.: Solution values that are small

30



QUESTIONS?

Deep questions?!

Deep robots!
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