Using a matrix to solve 3 variable linear equations.
Example:
x + 2y + 2z  = 5
3x -3y + 4z = 4
2x + 4y -3z = 3
We take the coefficients of the variables and make a matrix out of them:

With the left side as a 3x3 matrix (3 rows and 3 columns) and the right side a 3x1(3 rows and 1 column).  The idea is to manipulate it so that you end up with the identity matrix on the left and the answers for x, y, and z on the right:


We already have a 1 in row 1 column 1 we just need to get zeros underneath it in rows 2 and 3. We can do this by first multiplying row 1by -3 and adding it to row 2 and by multiplying row 1by -2 and adding it to row 3:

We could stop now because we can see that z must equal 1 since our third equation has become  -7z = -7 and then could plug in the 1 for z in the second to solve for y and then plug both in the first to find x but we will continue to see the rest of the steps, so next we will divide row 2 by -9 to get a 1 in row 2 column 2:

And then multiply row 2 by -2 and add to row 1:

Now we divide row 3 by -7:

And then multiply row 3 by -2/9 and add to row 2 and multiply row 3 by -14/9 and add to row 1

And we find that x, y, and z all equal 1.
Problem 1:
2x + 3y - z  = 5
3x -2y + 3z = 8
4x + 5y -2z = 8
This was Problem 2 from previous homework so you know what you should end up with.
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2x + 3y - 3z  = 9
2x -2y + 3z = 5
4x + 3y -2z = 16







