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Abstract
This module introduces i, the imaginary number, and the concept of complex numbers in Algebra.
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(−1) = 1
12 = 1
Whether you square a positive or a negative number, the answer is positive. It is impossible to square

any number and
√ get a negative answer.
So what is

−1?

Since it asks the question What number

squared is 1?, and since nothing squared

ever gives the answer 1, we say that the question has no answer. More generally, we say that the domain
of

√

x

is all numbers

x

such that

x ≥ 0.

1 is not in the domain.

However, it turns out that for a certain class of problems, it is useful to dene a new kind of number that
has the peculiar property that when you square them, you

Denition of i

do get negative answers.

i is that it is the square root of 1:
√
i= −1 or, equivalently, i2 + −1
i is referred to as an imaginary number because it cannot represent real

The denition of the imaginary number

quantities such as the number

of rocks or the length of a stick. However, surprisingly, imaginary numbers can be useful in solving many
real world problems!
I often like to think of
by starting with

x

as being like a science ction story. Many science ction stories are created

one false premise,

such as time travel is possible or there are men on Mars, and

then following that premise logically to see where it would lead. With imaginary numbers, we start with
the premise that a number exists whose square is 1. We then follow that premise logically, using all the
established rules of math, to see where it leads.

"The imaginary number is a ne and wonderful resource of the human spirit, almost
an amphibian between being and not being."
-Gottfried Wilhelm Leibniz
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