
 

Maths for Machine Learning  

Course Duration: 08 days (64 hours) -------> 5 days course content + 3 days 
exercise 

Module 1: Analytic Geometry  

• Norms 

• Inner Products 

• Lengths and Distances 

• Angles and Orthogonality 

• Orthonormal Basis 

• Orthogonal Complement 

• Inner Product of Functions 

• Orthogonal Projections 

• Rotations 

Module 2: Matrix Decomposition  

• Cholesky Decomposition 

• Singular Value Decomposition 

• Matrix Approximation 

Module 3: Vector Calculus  

• Gradients of Vector-Valued Functions 

• Gradients of Matrices 

• Useful Identities for Computing Gradients 



 

• Backpropagation and Automatic Differentiation 

• Higher-Order Derivatives 

• Linearization and Multivariate Taylor Series 

Module 4: Probability and Distribution  

• Conjugacy and the Exponential Family 

• Change of Variables/Inverse Transform 

Module 5: Machine Learning Applications  

• Support Vector Machines 

• Gaussian Mixture Models 

• Principal Component Analysis (PCA) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Practice questions for the topics done previously 

 

 

 



 

 
 

 

 



 

 

 



 

 

 



 

 

 


