


Complex Numbers

Example: Calculate i0, i1, i2, i3, i4 and i5.

Fact: Let n be a non-negative integer. Then:
i4n = 1, i4n+1 = i, i4n+2 = −1 and i4n+3 = −i.

Example: Simplify i271.

Example: Recall that:
sinx = x− x3

3!
+ x5

5!
− . . .

cosx = 1− x2

2!
+ x4

4!
− . . .

ex = 1 + x+ x2

2!
+ x3

3!
+ . . .

Show that eiθ = cos θ + i sin θ.
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Complex Numbers

Example: Derive the most beautiful equation in mathematics by subbing θ = π into
the equation eiθ = cos θ + i sin θ.
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Complex Numbers

Definition: The rectangular form of a complex number is z = a+ bi.
The polar form of a complex number is z = |z|[cos θ + i sin θ].
The exponential form of a complex number is z = |z|eiθ.

Now we’ll look at complex eigenvalues and eigenvectors.

Example: Let A =

[
3 −13
5 1

]
.

a) Find the eigenvalues.
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Complex Numbers

b) Find a basis for one of the eigenspaces.

216



Complex Numbers

c) Find a basis for the other eigenspace.
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