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Section 2.3
Solving Systems of Linear Equations II

In the previous sechion we studied systems with unique zolutions. In this section we will
study systems of linear equations that have mfinitely many solutions and those that have no
sclution. We alzo will study systems 1n which the number of vanables 13 not equal to the
number of equations in the system.

A System of Equations with an Infinite Number of Sclutions

Example 1: The following augmented matrix in row-reduced form 1s equivalent to the
augmented matrix of a certain system of linear equations. Use this result to solve the system

of equations.
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A System of Equations That Haz No Solution

Example: Given the following system

x+v+z=1

3x-y-z=4

x+5v+3z=-1

In using the Gavss-Jordan elimination method the following equivalent matrix was obtained
(note this matrix 1z not i row-redoced form, let’s see why):
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Look at the last row. It reads: Ox + Oy + 0z =-1, in other words, 0 = -1!!! This 1z never true.
S0 the zystem is inconsistent and has no solution

Systems with No Solution

If there 15 a row in the aupmented matrix contamning all zeros to the left of the vertical line and
a nonzero entry to the right of the line, then the system of equations has no sclution.
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Theorem

[ If the number of equations 1z greater than or equal to the number of variables in a linear
system, then one of the following 1s true:

a. The system has no solution.
b. The system has exactly one solution.
c. The system has infinitely many solutions.

II. Ifthere are fewer equations than variables in a linear system, then the system either has no
sclution or 1t has infinitely many solutions.

Example 2: Solve the system of linear equations using the Gauss-Jordan elimination method.

x+2y-3z=-1
3x-y-2z=1

2x+3y-5z=-3

Example 3: Solve the system of linear equations using the Gausz-Jordan elimination method.

2x4+3y=2
X+3y=—2
Xx—y=3

Example 4: Solve the system of linear equations using the Gauss-Jordan elimination method.

dx+y-z=4
Sx+2y—2z=8§
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Example 5: Given that the angmented matrix in row reduced form. First we need to determine
if thiz system has a zolotion then if 1t has a solution 1s to find that zolution or solution(s).




