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Let’s get the theorems out of the way first:

The Fundamental Theorem of Algebra

If you have a polynomial function with a degree greater than zero, then there is at least one zero in the complex number system.

Linear Factorization Theorem

If you have a polynomial function with a degree greater than zero, then the number of linear factors exactly equals the degree of the function, and those factors are in the complex number system.

Complex Solutions Occur in Conjugate Pairs

Complex (imaginary) solutions are always paired. You never see one without the other. In each pair, one is the conjugate of the other.

Finding Zeros

This is a matter of factoring by the methods learned in Algebra.

· Factoring and Grouping

· Completing the Square

· Quadratic Formula

· Identifying Quadratic Form

Finding a Polynomial

Given the degree of the polynomial, some or all of the zeros, and possibly a point or two, find the polynomial.

The first step is to use what is given to determine if there are any obvious unstated zeros. If one of the zeros given is imaginary, then you know that another zero is the conjugate of the given one.

The second step is to start building the polynomial from the given zeros. This is the reverse process of finding the zeros. If you don’t have enough zeros (remember the Linear Factorization Theorem), use a distinct letter to represent the missing zeros.

When finding zeros, the steps we take are:

1. Factor the polynomial completely.

2. Set each factor equal to zero.

3. Solve each for x.

To find a polynomial, let’s reverse the steps above:

1. Set each zero equal to x.

2. Set each equal to zero.

3. Multiply all factors together (conjugates first).

