During circuit analysis, often times you end up with a system of linear equations which needs to be solved.
In many cases, these equations can get lengthy and solving them by hand can become tedious.
When this is the case, it is often useful to use a program such as Maple to solve the problems.
In this tutorial, I will use Maple to build and solve a matrix built using a system of equations generated from a circuit using Kirchoff’s Current Law in a circuit.
As you can see on the screen, I’ve generated a list of linear equations using KCL.
In the circuit, I drew loops around each part of the circuit and recorded any voltage drops or rises.
This is how I generated each of these equations.
The first thing you want to do when using matrices is to load the linear algebra package.
To do this, be sure that 2d math is selected.
You can do this by clicking on the “math” button and typing in “with(Linear Algebra):
I’ll end this with a colon to suppress the output and press enter.
The next thing I want to do is generate a matrix with all the variables in proper order that are contained in the equations.
We can use the Maple matrix editor to do this.
In this case we notice that there are eight equations with a total of seven unknowns.
What we’ll be doing is using the augmented matrix form.
Each column will represent a variable, v0 through v6 and the last column will be a constant voltage value associated with that of the loop will be on the right side of the matrix.  
This is the column that is augmented.
So to do this, we’ll be generating an 8x8 matrix.
We can do this by entering “8” in the rows box and “8” in the columns box.
We’ll use custom values, and the shape and data type can be set to “any.”
We’ll now also name this matrix.  In this case we’ll name it “A.”
Once again we’re making sure that “math” is selected and enter “A :=” and then press the “Insert Matrix” button.
Now for each value, we’ll enter the value from the equations.
I’ll do the first couple and explain them and then finish the rest.
For the first loop, we notice that the constant value is -10 which we’ll move to the right side of the equation and it becomes 10.
So essentially, this first equation is v1 = 10.
We can enter this into the matrix by noting that the first column is v0, the second is v1 and on through v6 here and the last column will be the constant value.
We’ll enter in v1 as 1 and the rest of the voltages will have a coefficient of zero.
So we can fill in the row values as shown and the last value will be the constant value of 10.
I’ll do one more loop.  Also note that you can navigate the matrix entries by using the tab key.
The second loop, we notice has no v0 term, but there is a v1 term, a v2 term, and a constant value of 5.
So once again we’ll enter 0 for v0.  
V1 has a negative sign before it so we’ll put -1 in the matrix.
V2 is 1 and the rest of the values except the constant term are 0.
The constant value becomes -5 from moving it to the right side of the equation.
I will now finish entering the values into the matrix.
Once I’ve done this, we can press the “ctrl + =” combination on your keyboard or press “enter.” 
Either way will enter the matrix into Maple’s memory.
In this case I use the “ctrl + =” combination to display the result inline.
We now have the variable “A” assigned to our matrix which corresponds to our system of linear equations.
The next step is to use the “LinearSolve” command to solve for the vectors in this matrix.
I’ll show you two different methods to solve this matrix, the first of which is by using “LinearSolve.”
We enter this as “LinearSolve(A)” and press “ctrl + =” to display the result inline.
Now we notice that Maple gives us a one dimensional vector. 
Each of these values corresponds to a voltage value.
For instance, v0 is going to be 12 volts, v1 will be 10 volts and so on.
The last value is a dummy variable since it doesn’t make sense for Maple to solve for the constant values.  We can ignore this value.
The second way to solve this matrix is to use the reduced row echelon form and let Maple solve it for you.
We can do this be entering “ReducedRowEchelonForm(A)” and pressing “enter” or “ctrl + =”.
Once we’ve done this, it returns the matrix, solved for each one of the variables as shown.
There is the main diagonal which contains 1 values.
Once again we can see the voltage values.
We also note that the last row is trivial and is all zeros.
This is then the final result to the problem.
