
Gauss-Jordan Elimination: 

There is an extension of Gaussian Elimination called Gauss-Jordan Elimination. 

In general, the goal is to use row operations to reach a matrix with the following form:  
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There are as many 1’s as possible on the diagonal with zeros both below the 1’s and 

above the 1’s. 

 

 

 



Examples:  
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Now that the goal has been reached, you can easily see that the only solution is 1x =  

and 1y = − . 
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Now that the goal has been reached, convert the last row back into an equation: 

0 4= . 

Since this is impossible, the system has no solution.  If at any time in the process of 

reaching the goal, you get a row with zeros to the left of the bar and a non-zero 

number to the right, you may stop and conclude that the system has no solution. 
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Now that the goal has been reached, convert the last row back into an equation: 

0 0= . 

There is no contradiction, and we can’t uniquely solve for the values of the variables 

from the first row(equation): 1x y+ = . 

When this happens, the system has infinitely many solutions, and we represent them 

as follows: 

Let y be an arbitrary real number, and solve for x in the first equation in terms of y 

to get 1 1x y x y+ =  = − . 

The solutions of the system are given by 1 ; where  is any real numberx y,y y y= − = . 
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Now that the goal has been reached, notice that there are no contradictions, and we 

can’t uniquely solve for the values of the variables.  The system has infinitely many 

solutions, and we’ll represent them by letting the variable furthest to the right, z, be 

an arbitrary real number. 

Solve for y in the last row(equation) in terms of z to get 2 2y z y z− = −  = − .  Solve 

for x in the first row(equation) in terms of z to get  2 2x z x z− = −  = − . 

 

The solutions of the system are given by 

 2 2 ; where  is any real numberx z ,y z ,z z z= − = − = . 

 



More Examples:  
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