


Section 1.5

Solution Sets of Linear Systems





Homogeneous systems
Example

How many free variables for Ax = 0 where

A =

0

@
1 2 0 �1

�2 �3 4 5

2 4 0 �2

1

A

 

0

@
1 0 �8 �7

0 1 4 3

0 0 0 0

1

A

We have

two

free variables.















Parametric Forms for Solutions
Homogeneous case

Find the parametric solution to Ax = 0 where

A =

0

@
1 2 0 �1

�2 �3 4 5

2 4 0 �2

1

A

0

@
1 2 0 �1 0

�2 �3 4 5 0

2 4 0 �2 0

1

A 

0

@
1 0 �8 �7 0

0 1 4 3 0

0 0 0 0 0

1

A

Note: don’t really need the last column!





Parametric Forms for Solutions
Homogeneous case

Find the parametric solution to Ax = 0 where

A =

0

@
1 1 1 1

1 0 0 1

1 2 1 0

1

A

 

0

@
1 0 0 1

0 1 0 �1

0 0 1 1

1

A







Nonhomogeneous Systems

Suppose Ax = b, and b ̸= 0.

As before, we can find the parametric solution in terms of free variables.

What is the difference?



Parametric Forms for Solutions
Nonhomogeneous case

Find the parametric solution to Ax = (3, 2, 6) where

A =

0

@

1 2 0 −1
−2 −3 4 5

2 4 0 −2

1

A





Parametric Forms for Solutions
Nonhomogeneous case

Find the parametric solution to Ax = (4, 2, 4) where

A =

0

@

1 1 1 1
1 0 0 1
1 2 1 0

1

A










