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A system of equations of the form:

a11x1 + a12x2 + · · ·+ a1nxn = 0

a21x1 + a22x2 + · · ·+ a2nxn = 0

...
...

...
...

am1x1 + am2x2 + · · ·+ amnxn = 0.

is called homogenous system. In terms of matrix, a system of
linear equation is homogenous system if

AX = 0.
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1 The homogeneous system has solutions
x1 = x2 = . . . = xn = 0, called trivial solution.

2 The homogeneous system will have a non-trivial solution if
and only if A is a singular matrix, i.e. |A| = 0. (In this
case we have infinitely many solutions, in addition to the
trivial solutions.)

3 If |A| 6= 0, then the homogeneous system has only the
trivial solution.
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Example 1: Solve the homogeneous system of linear equations

2x + 2y + 4z = 0

w − y − 3z = 0

2w + 3x + y + z = 0

−2w + x + 3y − 2z = 0.
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Example 2: Solve the homogeneous system of linear equations

x1 + 3x2 + z4 = 0

x1 + 4x2 + 2x3 = 0

−2x2 − 2x3 − x4 = 0

2x1 − 4x2 + x3 + x4 = 0

x1 − 2x2 − x3 + x4 = 0.
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Example 3: For which values of λ, the system of equations
have non-trivial solutions,

(λ− 3)x + y = 0

x + (λ− 3)y = 0.
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Example 4: Solve the following linear system,

x + 2y + 3z = 1

3x + y + 3z = 3

x + 2y + 4z = 1.


