
Homogeneous Linear Systems

Definition: A m× n linear system

a11x1 + a12x2 + · · · + a1nxn = b1

a21x1 + a22x2 + · · · + a2nxn = b2

...
...

am1x1 + am2x2 + · · · + amnxn = bm

(1)

is called homogeneous if b1 = b2 = · · · = bm = 0.

Concept: All homogeneous linear systems have the trivial solution

x1 = 0, x2 = 0, · · · , xn = 0

and are therefore consistent.
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Example 8: Show that the underdetermined homogeneous linear system with the given augmented

matrix has infinitely many solutions. 
1 3 1 0 0

3 −1 −3 −4 0

2 1 −3 0 0

 (2)

Theorem 3 (Poole 2.3): Any underdetermined m × n homogeneous linear system (n > m) has

infinitely many solutions.
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