
Linear Algebra for Computer Science
Lecture 5

Matrices & Linear Transformations



Review: column space, row space



Matrices form a vector space?



Shape models



Shape models



Functions

● Also mappings, Transformations,
● What is a function?



Functions



Functions



Functions in linear algebra

● Here, we are interested in functions from a vector space V to a vector 
space U  
                                                         (f: U → V)



Linear Transformations



Linear Transformations



Linear Transformations



Linear Transformations

f(u+v) = f(u) + f(v)

f(a u) = a f(u)

does not matter if linear combination applied before or after transformation. 



Linear Maps and Basis Vectors



Linear Maps and Standard Basis Vectors



Linear Maps and Standard Basis Vectors



Matrix Multiplication => linear map



linear map => matrix representation



linear map => matrix representation



linear map <=> matrix representation

https://amosunov.wordpress.com/2021/06/22/linear-algebra-memes/



General finite dimensional vector spaces


