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2.1: Systems of Equations

● We can represent systems of linear equations as matrices 
and solve using gaussian elimination

● These equations form an equation of the form Ax = b 
where A is an mxn matrix, x is a nx1 solution vector, and 
b comes from the constants in the system
○ Setting b = 0 allows us to solve for the homogeneous 

system, Ax = 0

solutions of Ax = b

No solution Inconsistent
One solution

Consistent
Infinitely many solutions



2.1: Gaussian Elimination

● Gaussian elimination: operations to the rows (or 
columns) to simplify the system to find its solution

● Echelon form: first entry in each row is a leading 1
● Reduced row echelon form (RREF): leading 1 are the 

only non-zero entries in their respective columns 
(what we want)

● Kernel/nullspace: set of vectors x such that Ax = 0
● Pivot variable: variables that’s column has a leading 1 in 

RREF

Types of row operations

Type 1 Switching two rows
Type 2 Scaling a row
Type 3 Adding a scaled row to another 

row

● Free variable: variable whose value is dependent on pivot variables
● Rank: # non-zero rows in RREF, also the # of pivot variables
○ Tells us a LOT about the system — if rank = # columns, unique 

solutions



2.1.1: RREF Example



2.1.2: Finding Solution Set Example



2.1.3 Defined solutions example



2.1 Worksheet questions



2.1 Worksheet questions



2.2: Inverse of a square matrix

● In order to solve our system, Ax = b, we can isolate x by 
multiplying both sides of the equation by the inverse, A-1, such 
that x = A-1b

● Invertible: the inverse of the matrix exists iff (if and only if)
○ It is square (nxn)
○ Rank = n

● AA-1= A-1A = I
● Computing the inverse:
○ Augment A with I
○ Row reduce until A is the identity 
○ I is now A-1

● Invertible = nonsingular
● Non-invertible = singular

● (A-1)-1 = A
● (AB)-1 = B-1A-1

● (AT)-1 = (A-1)T

For a 2x2 matrix:



2.2.1: Matrix Inverse Example



2.2 Worksheet questions


