
Resources for Math Background
This course ties together a ton of mathematical concepts from many different areas. Some of
these you may know pretty well, and some, like matrix calculus, may be very new to you. Here
are some math references that may help you throughout the semester.

Math4ML Textbook

The textbook below is a great resource for those hoping to brush up on the prerequisite
mathematics background for this course.

● Mathematics for Machine Learning, Marc Peter Deisenroth, A. Aldo Faisal, and Cheng
Soon Ong. Free online.

Miscellaneous

The lists below contain some resources for reviewing Probability and Linear Algebra. These
come from a variety of sources but are all very thorough.

Probability:

● Probability Cheatsheet, Blitzstein & Chen
● Probability Review (slides), Rob Hall

Linear Algebra:

● Linear Algebra Review (notes), Zico Kolter
● Linear Algebra Review (videos), Zico Kolter
● Matrix Cookbook (notes), Petersen & Pederson

Geometry:

● point distance to plane (Khan Academy)
● visualizing dot product (Khan Academy)
● define a line with a vector (Khan Academy)

CS Fundamentals:

1. Runtime Analysis
2. Graph Search

http://www.wzchen.com/probability-cheatsheet/
http://www.cs.cmu.edu/~aarti/Class/10701/recitation/prob_review.pdf
http://www.cs.cmu.edu/~zkolter/course/linalg/linalg_notes.pdf
http://www.cs.cmu.edu/~zkolter/course/linalg/
http://www2.imm.dtu.dk/pubdb/views/edoc_download.php/3274/pdf/imm3274.pdf
https://www.youtube.com/watch?v=7rIFO8hct9g
https://www.youtube.com/watch?v=WNuIhXo39_k
https://www.youtube.com/watch?v=UJxgcVaNTqY
https://www.cs.cmu.edu/~112/notes/notes-efficiency.html#bigOh
https://www.cs.cmu.edu/~ckingsf/class/02713/lectures/lec07-dfsbfs.pdf


10-606/607 Lecture Notes

The table below contains some of the lecture notes from Geoff Gordon’s prior offering of the
10-606/607 course, Math Background for Machine Learning.

Lecture Topic Lecture Notes

Sets Sets Lecture Notes

Types Data Types and Functions

Logic Propositional Logic

Probability Probability 1

Probability 2

Factored Distributions

Mean and Variance

Linear algebra; functions and function
spaces

Vector Spaces

Vector Spaces and Dimension

Geometry of Functions

Matrices and Linear Operators Linear Equations

Matrix Calculus Vector Space Examples

Matrix Differentials

Working with Differentials

Second and Higher Differentials Working with
Differentials II

https://drive.google.com/open?id=11SbrmI0XS0Jl-fATQw_Nplh7Sp81556_
https://drive.google.com/open?id=16A3Gs3iFpupI_hQNGvaN3mK3iUAKxJs7
https://drive.google.com/open?id=1m27lxNAV78Z4UeBaYOBIBcfcJ_FS6JfM
https://drive.google.com/open?id=1GT4FuMPR9jlgamUj5s-5Tv1hoDMKdJB9
https://drive.google.com/open?id=1d6-6heqFvN8DsZmrv9gFM2iZaj6qzTBi
https://drive.google.com/open?id=1TAIlxfQB3kt1e0tmQc_LWWyrsYrEZ5Xe
https://drive.google.com/open?id=1Ze5Wf213DNwBSit9pICnkGZNc3yBeHOT
https://drive.google.com/open?id=1meblW3kF0lw2FXFEPl7yYumHVybWBZlo
https://drive.google.com/open?id=18z296GODdZs3DbQ237pgbPrMi_H4TROg
https://drive.google.com/open?id=19zSlCLQtL_sug8_DflZDbQFrduWnDfxZ
https://drive.google.com/open?id=1VnWLBWZRwk73bgRJ2ZlCQy0j2pUNTHKC
https://drive.google.com/open?id=1C6Ty_ZA9XKxrWdw4x0wZuf23uoz88ECi
https://drive.google.com/open?id=1PnjEYuCOJCdD58SBl_My2LEt-_Qv1jV5
https://drive.google.com/open?id=1YEvowlXJNHk-obBsvYlxoNHA6BhQyRBT
https://drive.google.com/open?id=1agWAcPltAr_rYXxSHD5kfXBVbsLfiiPy
https://drive.google.com/open?id=1OrnvffFGrcDMmb4Jd4lzzKiKn81C0AKT
https://drive.google.com/open?id=1F7xWfM3Ulnf19yyW-5YuSSRRNVfAErLU
https://drive.google.com/open?id=1F7xWfM3Ulnf19yyW-5YuSSRRNVfAErLU


Statistics and inference Continuous Random Variables

Statistical Inference

https://drive.google.com/open?id=1rkrJzZ-fHQQylHKxgey47KdunWyLT7cM
https://drive.google.com/open?id=103cBobEj0oA6nPiVYJ1SjNau3IRHNezy

