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Why people hate Maths? If anyone wants to share their views on this question,

please share it wherever you �nd this post. If you hate maths or not, this reasonable

and resourceful guide is for you. In this post, We've curated the brain-friendly and

best free resources to learn maths for machine learning. We've tried to cover the top

resources that can help you learn core math concepts required for machine

learning, including linear algebra, calculus, probability, statistics, optimization and

more.

Let's take a deep dive into each topic...
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1. Linear Algebra & Trigonometry for Machine Learning

👉 Why you should learn linear algebra for machine learning?

In machine learning, most of the time we deal with scalars and vectors, and

matrices. For example in logistic regression, we do vector-matrix multiplication.

Sometimes we do clustering of input by using spectral clustering techniques, and for

this, we need to know eigenvalues and eigenvectors. Linear algebra is also used in

data preprocessing, data transformation, dimensionality reduction, and model

evaluation.

👉 What are some of the core topics you should learn in linear algebra?

Topics such as Principal Component Analysis (PCA), Singular Value Decomposition

(SVD), Eigen decomposition of a matrix, LU Decomposition, QR

Decomposition/Factorization, Symmetric Matrices, Orthogonalization &

Orthonormalization, Matrix Operations, Projections, Eigenvalues & Eigenvectors,

Vector Spaces and Norms are needed for understanding the optimization methods

used for machine learning

👉 What are some of best free resources to learn Linear Algebra?

Websites:

� Website: Learn Algebra with Math is Fun

� Website: Learn Linear Algebra with the Learning Machine

� Website: Introduction to Linear Algebra for Applied Machine Learning with
Python

https://www.mathsisfun.com/algebra/index.html
https://the-learning-machine.com/article/linear-algebra/overview
https://pabloinsente.github.io/intro-linear-algebra
https://www.theinsaneapp.com/
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YouTube Playlist and Lectures: 

� Youtube Playlist: Essence of Linear Algebra by 3Blue1Brown

� Youtube Playlist: Trigonometry by Khan Academy

� Youtube Playlist: Linear Algebra by Dr Trefor Bazett

� Youtube Lecture: Trigonometry Fundamentals by 3Blue1Brown

� Youtube Playlist: Linear Algebra for Machine Learning By Applied AI Course

Courses:

� Course: Linear Algebra by Khan Academy

� Course: Gilbert Strang lectures on Linear Algebra (MIT)

� Course: Coding The Matrix: Linear Algebra Through Computer Science
Applications 

eBooks:

� eBook: Linear Algebra Abridged by Sheldon Axler

� eBook: Introduction to Applied Linear Algebra – Vectors, Matrices, and Least
Squares by Stephen Boyd and Lieven Vandenberghe

� eBook: Linear Algebra by Georgiy Shilov

� eBook: Deep Learning Book By Ian Goodfellow and Yoshua Bengio and Aaron
Courville

https://youtube.com/playlist?list=PLZHQObOWTQDPD3MizzM2xVFitgF8hE_ab
https://youtube.com/playlist?list=PLD6DA74C1DBF770E7
https://youtube.com/playlist?list=PLHXZ9OQGMqxfUl0tcqPNTJsb7R6BqSLo6
https://youtu.be/yBw67Fb31Cs
https://youtube.com/playlist?list=PLupD_xFct8mEYg5q8itrFDuDaWKDtjSj_
https://www.khanacademy.org/math/linear-algebra
https://ocw.mit.edu/courses/mathematics/18-06-linear-algebra-spring-2010/video-lectures/
https://youtube.com/playlist?list=PLEhMEyM9jSinRHXJgRCOLZUiu9847V2g0
https://linear.axler.net/LinearAbridged.pdf
http://vmls-book.stanford.edu/vmls.pdf
https://cosmathclub.files.wordpress.com/2014/10/georgi-shilov-linear-algebra4.pdf
https://www.deeplearningbook.org/
https://www.theinsaneapp.com/
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Github & Cheats:

� Github: Linear Algebra and Calculus Cheat Sheets by Stanford University

� Cheat Sheets: Trigonometry Cheats by Paul Dawkins

� Cheat Sheets: Algebra Cheats by Paul Dawkins

2. Probability and Statistics for Machine Learning

👉 What's the use of probability and statistics in machine learning?

Probability helps you to manage the uncertainty. Uncertainty means working with

imperfect or incomplete information. And in Machine Learning, we build predictive

models from uncertain data. But we can manage uncertainty using the tools of

probability. Whereas Statistics help you to count well, normalize well, obtain

distributions, �nd out the mean of your input feature, and its standard deviation.

That’s why knowledge of Probability and Statistics is important for machine learning.

👉 What are some of the core topics you should learn in stats and probability?

Some of the fundamental Statistical and Probability Theory needed for ML are

Combinatorics, Probability Rules & Axioms, Bayes’ Theorem, Random Variables,

Variance and Expectation, Conditional and Joint Distributions, Standard Distributions

(Bernoulli, Binomial, Multinomial, Uniform and Gaussian), Moment Generating

Functions and more.

👉 What are some of the best free resources to learn Probability and Statistics?

Websites:

https://stanford.edu/~shervine/teaching/cs-229/refresher-algebra-calculus
https://tutorial.math.lamar.edu/pdf/Trig_Cheat_Sheet.pdf
https://tutorial.math.lamar.edu/pdf/Algebra_Cheat_Sheet.pdf
https://www.theinsaneapp.com/
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� Website: Seeing Theory - A Visual Introduction to Probability and Statistics

� Website: Learn Probability and Statistics with Math is Fun

YouTube Playlist and Lectures: 

� Youtube Playlist: Statistics 110 - Probability by Harvard University

� Youtube Playlist: Introduction to Probability by MIT

Courses:

� Course: Introduction to Statistics by Udacity

� Course: Probabilistic Systems Analysis and Applied Probability by MIT

� Course: Statistics and Probability by Khan Academy

eBooks:

� eBook: Introduction to Probability by Charles Miller Grinstead and J. Laurie
Snell

� eBook: An Introduction to Statistical Learning by Gareth James, Daniela
Witten, Trevor Hastie, and Robert Tibshirani

� eBook: Probability Theory: The Logic of Science by E. T. Jaynes

� eBook: The Elements of Statistical Learning by Trevor Hastie, Robert
Tibshirani and Jerome Friedman

Github & Cheats:

https://seeing-theory.brown.edu/#firstPage
https://www.mathsisfun.com/data/probability.html
https://youtube.com/playlist?list=PL2SOU6wwxB0uwwH80KTQ6ht66KWxbzTIo
https://youtube.com/playlist?list=PLUl4u3cNGP60hI9ATjSFgLZpbNJ7myAg6
https://www.udacity.com/course/intro-to-statistics--st101
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-041sc-probabilistic-systems-analysis-and-applied-probability-fall-2013/
https://www.khanacademy.org/math/statistics-probability
https://math.dartmouth.edu/~prob/prob/prob.pdf
https://www.statlearning.com/s/ISLRSeventhPrinting.pdf
https://bayes.wustl.edu/etj/prob/book.pdf
https://web.stanford.edu/~hastie/Papers/ESLII.pdf
https://www.theinsaneapp.com/
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� Github:  A Concrete Introduction to Probability Using Python By Peter Norvig

� Github: Probability and Statistics Cheat Sheets by Stanford university

� Cheat Sheets: Statistics Cheats by MIT

3. Calculus for Machine Learning

👉 What's the use of calculus in machine learning?

Calculus helps us to explain the relationships between input and output variables.

And Multivariate Calculus comes into the picture when you deal with a lot of

features and huge data. That’s why familiarity with multivariate calculus is essential

for building a machine learning model.

👉 What are some of the core topics you should learn in calculus?

Some of the necessary topics include Di�erential and Integral Calculus, Partial

Derivatives, Vector-Values Functions, Directional Gradient, Hessian, Jacobian,

Laplacian and Lagragian Distribution.

👉 What are some of the best free resources to learn Calculus?

Websites:

� Website: Learn Calculus with The Learning Machine

� Website: Learn Calculus with Math is Fun

YouTube Playlist and Lectures: 

https://github.com/norvig/pytudes/blob/master/ipynb/Probability.ipynb
https://stanford.edu/~shervine/teaching/cs-229/refresher-probabilities-statistics
http://web.mit.edu/~csvoss/Public/usabo/stats_handout.pdf
https://the-learning-machine.com/article/calculus/overview
https://www.mathsisfun.com/calculus/
https://www.theinsaneapp.com/


6/4/2021 Mathematics for Machine Learning - Why to Learn & What are the Best Free Resources?

https://www.theinsaneapp.com/2021/05/learning-math-for-machine-learning.html 7/10

� Youtube Playlist: Essence of Calculus by 3Blue1Brown

� Youtube Playlist: Calculus 1, Calculus 2, Calculus 3 and Calculus 4 by Dr Trefor

Bazett

� Youtube Playlist: Single Variable Calculus by Penn Professor Robert Ghrist

� Youtube Playlist: Mathematics for Machine Learning - Multivariate Calculus by
Imperial College London

Courses:

� Course: Single Variable Calculus by MIT

� Course: Multivariable Calculus by MIT

eBooks & Cheats:

� eBook: Calculus by Gilbert Strang

� eBook: Introduction to Calculus Volume I and Volume II by J.H. Heinbockel

� Cheat Sheets: Calculus Cheats by Paul Dawkins

4. Optimizations Methods & Other Topics for Machine Learning

👉 What's the use of optimization in machine learning?

Optimization methods are important to understand the computational e�ciency

and scalability of our Machine Learning Algorithm. In the end, mostly all Machine

learning algorithms come down to some optimization tasks.

https://youtube.com/playlist?list=PLZHQObOWTQDMsr9K-rj53DwVRMYO3t5Yr
https://youtube.com/playlist?list=PLHXZ9OQGMqxfT9RMcReZ4WcoVILP4k6-m
https://youtube.com/playlist?list=PLHXZ9OQGMqxc4ySKTIW19TLrT91Ik9M4n
https://youtube.com/playlist?list=PLHXZ9OQGMqxc_CvEy7xBKRQr6I214QJcd
https://youtube.com/playlist?list=PLHXZ9OQGMqxfW0GMqeUE1bLKaYor6kbHa
https://youtube.com/playlist?list=PLKc2XOQp0dMwj9zAXD5LlWpriIXIrGaNb
https://youtube.com/playlist?list=PLiiljHvN6z193BBzS0Ln8NnqQmzimTW23
https://ocw.mit.edu/courses/mathematics/18-01sc-single-variable-calculus-fall-2010/
https://ocw.mit.edu/courses/mathematics/18-02sc-multivariable-calculus-fall-2010/
http://ocw.mit.edu/ans7870/resources/Strang/Edited/Calculus/Calculus.pdf
http://www.math.odu.edu/~jhh/Volume-1.PDF
http://www.math.odu.edu/~jhh/Volume-2.PDF
https://math.colorado.edu/math2300/resources/calc1/lamar/Calculus_Cheat_Sheet_All.pdf
https://www.theinsaneapp.com/
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👉 What are some core topics you should learn in optimization methods? 

Knowledge of data structures (Binary Trees, Hashing, Heap, Stack etc), Dynamic

Programming, Randomized & Sublinear Algorithm, Graphs, Gradient/Stochastic

Descents and Primal-Dual methods are needed.

Other important disciplines can include continuous functions limits, information

theory, real and complex analysis (Sets and Sequences, Topology, Metric Spaces,

Single-Valued and Continuous Functions, Limits, Cauchy Kernel, Fourier Transforms)

and Manifolds. 

👉 What are some of the best free resources to learn Optimization and other

remaining topics?

Website:

� Website: Learn Optimization with the Learning Machine

YouTube Playlist and Lectures: 

� Youtube Playlist: How Optimization for Machine Learning Works

� Youtube Lecture: Optimization for Machine learning by DeepMind

Course, eBook & Research Paper:

� Course: Optimization for Machine Learning

� eBook: Convex Optimization by Lieven Vandenberghe and Stephen P. Boyd

� Research Paper: A Survey of Optimization Methods from a Machine Learning
Perspective

https://the-learning-machine.com/article/optimization/overview
https://youtube.com/playlist?list=PLVZqlMpoM6kZBJBSJLAJ9STSRlbLHGNYL
https://youtu.be/kVU8zTI-Od0
https://github.com/epfml/OptML_course
https://web.stanford.edu/~boyd/cvxbook/bv_cvxbook.pdf
https://arxiv.org/pdf/1906.06821.pdf
https://www.theinsaneapp.com/
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👉 All in One Maths Resources (Algebra, Trigonometry, Calculus, Probability,
Statistics, Optimization and more, everything at one place)

� eBook: Mathematics for Machine Learning by A. Aldo Faisal, Cheng Soon Ong,
and Marc Peter Deisenroth

� Course: Mathematics of Machine Learning by MIT

� Youtube Playlist: Linear Algebra, Calculus and Probability for Machine
Learning by Weights and Biases

� Youtube Playlist: Mathematics of Machine Learning by Paul G Allen

� eBook: Algebra, Topology, Di�erential Calculus, and Optimization Theory for
Computer Science and Machine Learning

Despite the immense possibilities of Machine Learning and Deep Learning, a

thorough mathematical understanding of many of these techniques is necessary for

a good grasp of the inner workings of the algorithms and getting good results. For

that reason, we have curated and shared some of the best resources to learn

mathematics for machine learning . We hope these resources will be helpful to you

in learning and implementing maths behind machine learning. So, that's it for now. If

you have any doubt or questions or suggestion, feel free to share your it with us

wherever you're following us.

AI/ML
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