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Review of Linear Algebra Operations



What is linear algebra?
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Linear Algebra

◦ Branch of mathematics that deals with 
linear equations
◦ Representation in vector spaces
◦ Representation in matrices 



Typical application: solving 
linear systems of equations

◦ N unknowns: xj ,  j = 1, 2, …, N
◦ M equations
◦ Known numbers:

◦ Coefficients aij, i = 1, 2, …, M and j = 1, 2, …, N
◦ bi, i = 1, 2, …, M



◦ Can be written in matrix form

Typical application: solving 
linear systems of equations



Matrix representation of 
linear system of equations

Matrix of coefficients, A

Right-hand side, b
column vector with 
M entries 

Unknowns, x
column vector with 
N entries 



Operations that we will 
focus on in this course
◦ Matrix-matrix multiplication
◦ Gaussian elimination
◦ Matrix inversion
◦ Matrix decomposition
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Matrix Inversion
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Matrix Decomposition

Various types of decomposition. 
Some examples:

◦ LU decomposition
◦ QR decomposition



https://youtu.be/UqemQTirijg

LU Decomposition Example



Please review these 
operations
◦ We will revisit these operations in the 

succeeding weeks, so be sure you are 
familiar with them again


