This tutorial is about mathematical operations on complex numbers. We’ll be working with rectangular complex numbers, which look like a + j*b.

We’re going to discuss adding, subtracting, multiplying, and dividing these numbers.

First, we’ll look at adding and subtracting, which is very easy with rectangular coordinates.

Suppose we want to add a+j*b and c + j*d.

All that we do to add these numbers is add the real components and imaginary components together, and those will be the real and imaginary parts of the sum.

So our resulting number is (a + c) + j*(b+d).

Subtraction works the same way. We just need to be careful with signs.

Suppose we’re subtracting 4 + 8*j from 3-2*j. We simply subtract 4 from 3 and 8*j from -2*j to get our final answer.

We can add purely real or imaginary numbers and complex numbers because the pure numbers are complex with 0 as one of their components.

Now we’ll discuss multiplication and division.

First we need to define the conjugate of a complex number.

The conjugate is a complex number with the sign of the original imaginary part changed.

So now we’ll do multiplication and division.

Multiplication is just like the polynomial operation, for we distribute the real and imaginary components of one number across the real and imaginary components of the other.

I use the FOIL method to do this.
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Once these are expanded, we’ll simplify the expression by combining like terms.

We also realize that j^2 is -1, so we combine that term with our real term.

Division is a bit more complicated.

The conjugate come into play here.

When you multiply a complex number by its conjugate, you get a real number.

So multiply the entire fraction by the conjugate divided by itself. This is the same as multiplying the whole thing by one.

Once you’ve done that, do the multiplication and simplify terms.
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