Here we will show how to do mathematical operations on complex numbers written in polar coordinates.
Remember that a + j*b is r [angle] theta and r*e^(j*theta).

Unfortunately, there’s no easy way to add or subtract polar coordinates.

If we write out an example, we see that we could only evaluate this if the powers on e were the same or if we could get a decimal representation for j. We can do neither, so we can’t add. 

So to add or subtract polar numbers, we convert to rectangular.

However, multiplication is very easy in polar coordinates.

First, we need to remember that two numbers that have the same bases but different powers add their exponents when multiplied.

So say we want to multiply r [angle] theta with s [angle] phi. 

Convert this to our mathematical representation derived earlier.

Now just multiply the coefficients of e and add its exponents.

This shows that, to multiply polar complex numbers, we multiply the magnitudes and add the angles. It’s a very simple formula.

For example, I multiply 3 [angle] 45 and -2 [angle] 15.

Division is very similar.

Remember that a^n / a^m is a^(n-m).

So let’s divide two polar complex numbers.

All we need to do to divide these is divide the magnitudes and subtract the angles.

As a practical example, consider how we’d find the inverse of 3 [angle] ten.

This is the same thing as 1 / that number.

Note that 1 is the same thing as 1 [angle] 0.

So we do the polar division, dividing the magnitudes and subtracting ten from zero.

So, to find the inverse of a polar number, take the inverse of the magnitude and change the sign on the angle.

