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New vocabulary
Complex number i = a unique number defined as the square root of -1. It's a key part of complex numbers, which are in the form a + bi.  Also called an ‘imaginary number.’
Arbitrary = based on random choice or personal whim, rather than any reason or system
Actuality = existing conditions or facts
Tangible = can be touched.
Visualized = form a mental image of; imagine
Intuitive = using or based on what one feels to be true even without conscious reasoning; instinctive.
Obvious = easily perceived or understood; clear.
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1 to 3 sentence summary of the article:


Try these problems with complex numbers.
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6) Find the complex conjugate of the following.
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Plotting Complex Numbers

Complex numbers are the sum of a real and an imaginary number,
represented as a + bi. Using the complex plane, we can plot complex
numbers similar to how we plot a coordinate on the Cartesian plane.
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Here are a few examples:
3+2i

1-4i

-3+3.510

Just draw a point at the intersection of the real part, found on the horizontal
axis, and the imaginary part, found on the vertical axis.
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Adding & Subtracting Complex Numbers

This is by far the easiest, most intuitive operation. Adding/subtracting real
numbers translates the point right/left on the real axis, and
adding/subtracting imaginary numbers translates the point up/down on the
imaginary axis.
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Arithmetically, this works out the same as combining like terms in algebra.

For cxample, i
difference:

we subtract 1 - 4ifrom 3 + 2, we simply compute the real

a-

and the imaginary difference:

20- (40 =204

“Thisi the same as plotting the point 3+2 and translatng tleft 1 unit and up
4 units. The resultng point s the answers 2461
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T'd be a lousy mathematician if I didn’t show you both ways. So for all my
algebra-loving friends out there, here’s how to expand and simplify the above
problem:

(B+2i)(1-4i) =3-12i+2i-8i
=3-10i- 8(VA)
=3 - 10i - 8(-1)
=3-10i+8
=11 - 10i
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Dividing Complex Numbers
Let's divide (3+2i)/(1-4i).

At this point you might think you can just divide the real parts and the
imaginary parts...but not so fast.

Nope! Dor't even think about t!
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Just like in algebra, we have to divide the denominator into both terms of the
numerator, which leaves us with the same issue:

What does dividing by a complex number really mean?

Truthfully, its confusing and there isn't a great explanation for it. Wouldn't it
be nice if we could get rid of the imaginary number in the denominator??

Good news > That’s exactly what we're going to do!
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The Complex Conjugate

The key to solving this problem is figuring out how to change the
denominator into a plain ole real number.

The simplest way to do this is to use the complex conjugate.

To find the complex conjugate, simply flip the sign on the imaginary part. For
example, the complex conjugate of (1-4) is (1+4i).

When I multiply these together I get 17:

(1- 41+ 4i)=1+4i-4i-16i"
1-16(-1)
17
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Of course, I can't just multiply the denominator by (1+4i). Like any fraction, if
I want to multiply the denominator by a value I must also multiply the
numerator by that value.

B +2) (1+4) _ (3 +2i)1+4i
(1-4i) A+4) 17

Now this makes sense. We have two complex numbers being multiplied in
the numerator, which we know how to handle from the previous section, and
we are scaling the whole thing by 1/17.
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You can solve this with a graph or take the algebra shortcut:

B3+ 201 +4i) 3+12i+2i+8i’
17 - 17
3+ 14i + 8(-1)
17
-5 + 14i
17
5+ 14i
17 17

That wasn't so bad, was it?
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Graph each numberin the complex plane.
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~10-4i
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Complex Numbers Explained




image2.png
When we think about complex numbers, we often think about performing
algebra with this weird i term and it all seems a bit arbitrary and easily
forgettable. In actuality what we're doing is tangible and can be visualized.

So get ready.

After this post you'll probably never think of complex numbers the same
again...and yeah, that’s a good thing.

Note: If you're blanking on what imaginary numbers are and how they operate on
a complex plane check out this post.




