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Corollary:

det A = 0 when columns of A are linearly dependent  

Also, det A = 0 when rows of A are linearly dependent  

linear dependence is obvious when two columns or two rows are the same OR a column or a row is zero

U is the Echelon form of  A that is obtained by two types of 
row operations: Replacement and interchange (no scaling 

operation) 
r is the number of interchange 

operations 



Determinant of invertible and noninvertible matrices 



R4 = R4 + R2

negative sign : (–1)2+1 from 
cofactor expansion 

R2 = R2 – 3R1



Therefore, we can perform operations on the columns of a matrix in a way that is 

analogous to the row operation, and the determinant won’t be affected









Therefore, A is invertible



Practice problem 1

Compute   by starting a row reduction to echelon form.

Use a determinant to decide if v1, v2 and v3 are linearly independent.
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Practice problem 2

Use Cramer’s rule to compute the solutions of the following systems:

a)

b)
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