
4. The augmented Matrix of a Linear System

We can write a system of linear equations as a matrix, called the augmented matrix of the system,
by writing only the coefficients and constants that appear in the equations.
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Operations we can do on the augmented
motrix such that we don't change the

system are :

1) swapping two rows

nonzero

2) multiplying a row a

constant.
3) addsubtract rows



5. Solving systems of Linear Equation using Matrices

In general, to solve a system of linear equations using its augmented matrix, we use elementary row
operations to arrive at a matrix in a certain form. This form is described in the following box.

Examples:

How to find the row-echelon form of a matrix:

Here is a systematic way to put a matrix in row-echelon form using elementary row operations:

• Start by obtaining 1 in the top left corner. Then obtain zeros below that 1 by adding appropriate
multiples of the first row to the rows below it.

• Next, obtain a leading 1 in the next row, and then obtain zeros below that 1.
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Find the row-echelon form for the matrix below.

Gaussian Elimination

6

colc- choose ref (CA))

1x+2y +( )z)= 1

-> ox + 1 -y +2z
= -3refo]

->
↳

-> OX + OY + 1
.z = -2

- 3

S G
Y
+ 2(z) =-3

Back substitution Y = I

x + 2(1) +(, )(z)= 1

X + 4 = 1

X = - 3

(x ,y + z)= (3, 1
,
-2)

-

ref

Frefica) =100G ]
row-e chelon-form



Find the reduced row-echelon form for the matrix below.

Gauss-Jordan Elimination
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Note about inconsistent and consistent systems:

Practice: Solve the system of equations.




4x - 3y +z = -31
-2x + y -3x =9
x-y+2z =-8
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Determine whether the system is inconsistent or dependent. If it is dependent, find the complete
solution. Express your answer in terms of t, where x = x(t), y = y(t), and z = t.




2x - 3y -9z = -5
x +3z =2
-3x+y-4z =-3
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