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Course Links

ÅHomepage: https:// www.cs.cornell.edu /courses/cs3780/ sp2026
ÅMost of the information about the course

ÅCanvas: https:// canvas.cornell.edu
ÅFor assignments, quizzes etc

ÅVocareum : http:// vocareum.com
ÅProgramming assignments are here

ÅEd: https:// edstem.org /us/courses/ 69608 /
ÅDiscussion and questions



Where to get help?

ÅPost all questions on ED (fastest way to get answers)
ÅFor Emergency or privacy email: intro -ml -profs@cornell.edu
ÅDO NOT Email instructors directly!

ÅInstructor Office Hours: 
ÅSarah Dean: Tue 3pm -4pm, 424 Gates Hall
ÅKarthik Sridharan: Wed  10:30am -11:30am, CIS 477

ÅTA Office Hours: Every day
ÅDetails will be posted on course webpage.

mailto:intro-ml-profs@cornell.edu
mailto:intro-ml-profs@cornell.edu
mailto:intro-ml-profs@cornell.edu
mailto:intro-ml-profs@cornell.edu
mailto:intro-ml-profs@cornell.edu


Leon, Sherlock Srivatsa, Breaking Bad
Jess, Ikebukuro West Gate Park Nick, Greyôs AnatomyFrank Lauren, The Great Pottery 

Throw Down

Alex, BlacklistJefferson, One PieceRose, The Queenôs Gambit

David, Severance Eric, Brooklyn 99 Serhii

Hami, The OfficeXenex, Peaky Binders

Haozheng, Better Call Saul

Shriya, 11.22.63

Boaz, Alice in BorderlandHuajie



Jack, Fallout

Alexander, Dragon Ball
Zijie, PittZain, Avatar The Last Airbender

Jade, Gilmore GirlsNedim, One Piece

Jengwen, Inside No. 9Kevin Beef
Janet, Squid Game

Sarah, Treme
Karthik, GOT

Farhan, Sherlock

Layla Liu

Johnson Wang

Aakaash  Nattanmai

Bryan Chung

Claudiu  Llioi

Jerry Ji

Andrew Noviello

Casper Liao

Aidan Wu

Saesha Agarwal

Jiaxuan  Wang

Timothy Li

Judy
Leardon, Mr. And Mrs. Smith 

Thurushi, Money Heist

Sharvari, Breaking Bad
Sharvari, Breaking Bad Caleb, Black Mirror



References:

ÅMachine Learning a Probabilistic Perspective
ÅK.P. Murphy

ÅThe Elements of Statistical Learning
ÅHastie, Tibshirani , Friedman

ÅAn Introduction to Statistical Learning
ÅJames, Witten, Hastie, and Tibshirani

ÅPatterns, Predictions, and Actions
ÅHardt and Recht

ÅFairness and Machine Learning
ÅBarocas , Hardt, and Narayanan

Additional Texts

Also: Background and programming 
resources on the website.

Main Course Texts



Å45% Exams: Midterm + Final
ÅClosed book

Å35% Programming Assignments
ÅUp to 2 members in each team
Å2 days extension per team per project  
ÅAutograder (unlimited resubmissions) 
ÅExtra credit if you win contests

Å10% Homeworks
ÅUp to 4 members in each team
ÅPreparation for exam

Å10% Paper Comprehension (mandatory)
ÅOriginal Research Papers in ML
ÅCanvas Quizzes

Course Breakdown 5780
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Course Breakdown 3780

Å(45% or 48 %) Exams: Midterm + Final
ÅClosed book

Å(35% or 37%)Programming Assignments
ÅUp to 2 members in each team
Å2 days extension per team per project  
ÅAutograder  (unlimited resubmissions) 
ÅExtra credit if you win contests

Å(10% or 15%) Homeworks
ÅUp to 4 members in each team
ÅPreparation for exam

Å(0% or 10%)Paper Comprehension(Optional)
ÅOriginal Research Papers in ML
ÅCanvas Quizzes

48%
37%

15%

Exams
Programming
Homeworks

ṟɐɶ ʳɐʔ ǪǍɅ ǪțɐɐɾǸ ʌțǸ 
5780 grading scheme.



Placement Exam

ÅDue January 27th.
ÅCanvas page under Quiz.
ÅGet started early!
ÅIt is there for your own protection!
ÅThis is how you get a Vocareum  invite!
ÅTake it even if you are on the waitlist!



Study Groups (25 people)

ÅYou must  join a study group 
by the end of next week.

ÅFind people on Ed

ÅThis course will cover non -
trivial material, learning in a 
group makes it easier and 
more fun!



http://vocareum.com

ÅPass placement exam Ą 
get account

ÅThere will be 8(+2) projects 
ÅYou have (roughly) 2 weeks 

for each project
ÅUnlimited submits until 

deadline

ÅCosts $30 : -( 



Placement Exam II (Project -1)

ÅNUMPY proficiency test
ÅWill turn into your own cheat -sheet
ÅPlease take it seriously ṽ this is for your own good
ÅWe will go through the solutions in dedicated sections



Autograder

ÅPick a (secret) name for your team for the leaderboard
Å(top right corner Ṿ click on your login)

ÅOnly text between #<GRADED> and #</GRADED> will 
be graded

ÅBe sure to form teams before you get started!
ÅOtherwise it creates headaches for the Vocareum system



Course Topics

We will cover
ÅParametric learning
ÅNon -parametric learning
ÅEmpirical risk minimization
ÅUnsupervised learning
ÅBias/Variance Trade -off
ÅBoosting
ÅSupport Vector Machines
ÅBasic Deep Learning

We will not cover
ÅGraphical Models -> [CS3700]
ÅReinforcement Learning -> 

[CS4789]
ÅLearning Theory -> [CS4783]
ÅMore Deep Learning -> 

[CS4782]
ÅGenetic Programming 



Prerequisites



Prerequisites

ÅThree pillars of ML:
ÅStatistics / Probability
ÅLinear Algebra
ÅMultivariate Calculus

ÅShould be familiar with all, confident in at 
least 1/3, ideally 2/3.
ÅTAs might be able to give recitations on 

some topics if needed.
Å=ʔʌ ǱɐɅẏʌ ɶǸȺʳ ɐɅ ȡʌṣ



About this course

ÅÿǍȶǸ ʌțȡɾ ǪɐʔɶɾǸ ȡȒ ṟ
Åyou are interested in Machine Learning
Åyou are comfortable with a decent amount of mathematics
Åyou are proficient at programming

ÅEɐɅẏʌ ʌǍȶǸ ʌțȡɾ ǪɐʔɶɾǸ ȡȒ ṟ
Åmatrices scare you
År ɐʔ ǱɐɅẏʌ ɶǸɃǸɃǩǸɶ țɐʭ ʌɐ ʌǍȶǸ ǱǸɶȡʬǍʌȡʬǸɾ
Åyou want an easy A

ÅYou cannot take this course if you fail the placement exam. 
ÅIn that case, take appropriate prerequisites and come back next year.



A selection of student comments from past years

ẌṟéǸɵʔȡɶǸɾ Ǎ ȓɐɐǱ 
knowledge in math 
ǍɅǱ ǱǸɶȡʬǍʌȡʬǸɾṣẍ

Ẍ! ÿÃ¸ ɐȒ ʭɐɶȶṞ ǩʔʌ 
mostly worth it for a 
ʬǸɶʳ ʬǍȺʔǍǩȺǸ ɾȶȡȺȺṣẍ

ẌȓɶǸǍʌ ǪɐʔɶɾǸṞ ǩʔʌ 
prepare to work 
ʳɐʔɶ ǩʔʌʌ ɐȒȒṣẍ

ẌÿțǸ ʌɐɳȡǪɾ ʭǸɶǸ ɳɶǸʌʌʳ 
complicated and difficult to 
understand quickly. I would have 
ɳɶǸȒǸɶɶǸǱ Ǎ ɾȺȡȓțʌȺʳ ɾȺɐʭǸɶ ɳǍǪǸṣẍ

Ẍuʌṧɾ ɃɐɾʌȺʳ 
a math 
ǪȺǍɾɾẍ

ẌoʔȓǸ ʭɐɶȶ ȺɐǍǱṞ 
excessive at times, but 
that's just the nature 
ɐȒ ʌțǸ ǪɐʔɶɾǸẍ



Academic Integrity
ÅWe actively look for academic conduct violations
ÅThe autograder  checks for plagiarism

ÅZero tolerance policy
Åall occurrences will be reported (see course Webpage)

ÅExamples:
ÅMost common: Students steal from same source
ÅStudents post to RentACoder.com  or other page
ÅStudents post solutions on the web
ÅñʌʔǱǸɅʌɾ ʔɾǸ ɾɐȺʔʌȡɐɅɾ ȒɶɐɃ ȺǍɾʌ ʳǸǍɶẏɾ ǪɐʔɶɾǸ

http://RentACoder.com


/ɡɞ ¦ɗȧȽȞ ]]b ȧɗ h\

ÅFirst try withouté

ÅIf you use it Cite it!

ÅYou can use LLMs (e.g. ChatGPT, Bard) for your assignments, but you 
must hand in a detailed description of how you used it (including all 
prompts and outputs)

ÅUse without citing is an Academic Integrity Violation

ÅWe will be using AI detection engines that have high accuracy.



What is machine 
learning?

ÅRoughly: programs that improve  with 
experience .

ÅA subfield of artificial 
intelligence , which refers to 
programs that demonstrate 
ñintelligenceò in some sense
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A (very brief) History of ML



A Mathematical Theory of Communication, 1948

Information can be quantified and processed using a digital computer.

Claude Shannon



The Turing Test, 1950

A machine is intelligent if its answers 
ǍɶǸ ȡɅǱȡɾʌȡɅȓʔȡɾțǍǩȺǸ ȒɶɐɃ Ǎ țʔɃǍɅẏɾ

Alan Turing



Checkers Program, 
1952

Created a Checkers -playing 
program that got better 
overtime.

Arthur Samuel

Also introduced the term 
Ẍ¶ǍǪțȡɅǸ ¬ǸǍɶɅȡɅȓṣẍ



Perceptron, 1957

Predecessor of deep networks.

Separating two classes of objects using a 
linear threshold classifier.

Frank Rosenblatt
@ Cornell!



Frank Rosenblatt
@ Cornell!

Perceptron, 1957

New Navy Device Learns by Doing
- The New York Times (July 8, 1958)

Ẍ¬ǍʌǸɶ ɳǸɶǪǸɳʌɶɐɅɾ ʭȡȺȺ ǩǸ ǍǩȺǸ ʌɐ 
recognize people and call out their 
names and instantly translate 
speech in one language to speech 
or writing in another language, it 
ʭǍɾ ɳɶǸǱȡǪʌǸǱṣẍ



Frank Rosenblatt
@ Cornell!

Neural Network 
Boom, 1960 -79

Å1962 Rosenblatt invents Multi-Layer Perceptron (MLP) (fixed hidden layer)

Å1965 Ivakhnenko and Lapa introduce first Feed Forward Neural Net (FFNN) 

Å1967 First FFN trained with SGD [Amari 1967]

Å1970 Modern back-propagation is introduced by Seppo Linnainmaa



AI Winter (1974-1980)

ÅṵᶯᶷᶴᶷṶ ¶ȡɅɾȶʳ Ἁ æǍɳǸɶʌ ẌȶȡȺȺǸǱẍ !u
Åsimple XOR dataset

ÅBurst huge expectation bubble
ÅSpeech understanding / translation fails
ÅUK and US stop funding AI research



AI Boom then ML

ÅAI Boom: 1980 -87
ÅSearch Algorithms ( Eg. A*)
ÅNo Learning, Rule Based systems

ÅAI Winter (1987 -93)
ÅExpectations overhyped
ÅAI Lull



Rebirth as Machine Learning

ÅMachine Learning:
ÅOriginally: Mostly a name game to get funding.

ÅProfound difference:
ÅML: Bottom up, AI: Top down
ÅML: More practical smaller goals
ÅBased on Statistics and Optimization, not Logic

ML

AI



TD-Gammon (1994)

ÅGerry Tesauro (IBM) teaches a 
neural network to play 
Backgammon. The net plays 
100K+ games against itself  and 
beats world champion 
[Neurocomputation 1994]
ÅAlgorithm teaches itself  how to 

play so well!!!
ÅAlgorithm found new techniques 

that people had erroneously ruled 
out.



Deep Blue (1997)

Åu=¶ẏɾ EǸǸɳ =ȺʔǸ ʭȡɅɾ ǍȓǍȡɅɾʌ 
Kasparov in chess. Crucial 
winning move is made due to 
Machine Learning (G. Tesauro).
Å(Mostly a more classical AI 

system)



Expanding the reach, 2000s

ÅLearning to rank
ÅæɐʭǸɶȡɅȓ ɾǸǍɶǪț ǸɅȓȡɅǸɾṝ gɐɐȓȺǸṞ =ȡɅȓṞ ṟ

ÅTopic Modeling
ÅDetecting and organizing documents by subject matter.
ÅMaking sense of the unstructured data on the web.

ÅOnline economy:
ÅAd placement and pricing. 
ÅProduct recommendation.

Machine learning became profitable!



2000-2010 The Convex Years

ÅSuccess of Support Vector Machines (SVM) and Convex 
Optimization
ÅKernelization enabled non -linear classifiers that still use 

convexity 
ÅRigorous mathematical guarantees with empirical 

success
ÅLed to development of optimization algorithms that are 

workhorse of current models



Return of Neural Networks, 2010s

Neural networks return and excel at image 
ɶǸǪɐȓɅȡʌȡɐɅṞ ɾɳǸǸǪț ɶǸǪɐȓɅȡʌȡɐɅṞ ṟ

The 2018 Turing award was given to Yoshua 
Bengio, Geoff Hinton, and Yann LeCun.



2016 Alpha Go

Å1920 CPUs and 280 GPUs
ÅEǸǸɳ ¶ȡɅǱẏɾ !ȺɳțǍ gɐ ʭȡɅɾ ǍȓǍȡɅɾʌ ¬ǸǸ ñǸǱɐȺ ᶳṝᶯ
ÅBig shock 
ÅChina invests heavily in AI research

Å=ǸȓȡɅɅȡɅȓ ɐȒ Ẍ!u ǍɶɃɾ ɶǍǪǸẍ



2021 Generative Models become Mainstream

Å178 Billion Parameters
Å$4.6 Million estimated cost
Å355 GPU Years of Training
ÅTrained on 45TB of text



ML is Creative (well maybe we are still working on it)



And Versatile



 ♅♃♅♇



Outlook

Ẍ¶ǍǪțȡɅǸ ȺǸǍɶɅȡɅȓ ȡɾ ʌțǸ ɅǸʲʌ uɅʌǸɶɅǸʌẍ(Tony Tether, DARPA)

ẌA breakthrough in machine learning would be worth 
ten Microsofts. ẍ ṵ=ȡȺȺ gǍʌǸɾṞ ¶ȡǪɶɐɾɐȒʌṶ

Ẍuʌ ʭȡȺȺ ǩǸ ʌțǸ ǩǍɾȡɾ ǍɅǱ ȒʔɅǱǍɃǸɅʌǍȺɾ ɐȒ ǸʬǸɶʳ 
ɾʔǪǪǸɾɾȒʔȺ țʔȓǸ uæÃ ʭȡɅ ȡɅ ᶳ ʳǸǍɶɾṣẍ (Eric Schmidt, 
Google / Alphabet)

Ẍ!u ǍɅǱ ɃǍǪțȡɅǸ ȺǸǍɶɅȡɅȓ ǍɶǸ ȓɐȡɅȓ ʌɐ ǪțǍɅȓǸ ʌțǸ 
world and we really have not begun to scratch the 
ɾʔɶȒǍǪǸṣẍ (Jennifer Chayes, UC Berkeley)

Ẍ¶¬ ȡɾ ʌɶǍɅɾȒɐɶɃȡɅȓ ɾǸǪʌɐɶ ǍȒʌǸɶ ɾǸǪʌɐɶ ɐȒ ʌțǸ ǸǪɐɅɐɃʳṞ 
ǍɅǱ ʌțǸ ɶǍʌǸ ɐȒ ɳɶɐȓɶǸɾɾ ɐɅȺʳ ɾǸǸɃɾ ʌɐ ǩǸ ǍǪǪǸȺǸɶǍʌȡɅȓṣẍ 
(Daphne Koller, Stanford / Coursera/ Insitro)
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