
Chapter 1

Factoring Polynomials

We factor a polynomial into two or more polynomials of lower degree. For example, let’s
say that you wanted to factor 5x3 − 45x. You would note that you can factor out 5x from
every term. Thus,

5x3 − 45x = (5x)(x2 − 9)

And then, you might notice that the second factor looks like the difference of squares, so

5x3 − 45x = (5x)(x+ 3)(x− 3)

That is as far as we can factorize this polynomial.

Why do we care? The factors make it easy to find the roots of the polynomial. This
polynomial evaluates to zero if and only if at least one of the factors is zero. Here we see
that

• The factor (5x) is zero when x is zero.

• The factor (x+ 3) is zero when x is -3.

• The factor(x− 3) is zero when x is 3.

So looking at the factorization, you can see that 5x3 − 45x is zero when x is 0, -3, or 3.

This is a graph of that polynomial with its roots circled:
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1.1 How to factor polynomials

The first step when you are trying to factor a polynomial is to find the greatest common
divisor for all the terms, and pull that out. In this case, the greatest common divisor will
also be a monomial: its degree is the least of the degrees of the terms, its coefficient will
be the greatest common divisor of the coefficients of the terms.

For example, what can you pull out of this polynomial?

12x100+ 30x31+ 42x17

The greatest common divisor of the coefficients (12, 30, and 42) is 6. The least of the
degrees of terms (100, 31, and 17) is 17. So you can pull out 6x17:

12x100+ 30x31+ 42x17 = (6x17)(2x83+ 5x14+ 7)
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Exercise 1 Factoring out the GCD monomial

.

Answer on Page 5

Working Space

So, now you have the product of a monomial and a polynomial. If you are lucky, the poly-
nomial part looks familiar, like the difference of squares or a row from Pascal’s triangle.

Often you are trying factor a quadratic like x2 + 5x+ 6 in a pair of binomials. In this case,
the result would be (x+ 3)(x+ 2). Let’s check that:

(x+ 3)(x+ 2) = (x)(x) + (3)(x) + (2)(x) + (3)(2) = x2 + 5x+ 6

Notice that 3 and 2 multiply to 6 and add to 5. If I were trying to factor x2 + 5x + 6, I
would ask myself”What are two numbers that when multiplied equal 6 and when added
equal 5?” And I would might guess wrong a couple of times. For example, I might say to
myself “Well, 6 times 1 is 6. Maybe those work. But 6 and 1 add 7. So those don’t work.”

Solving these sorts of problems are like solving a Sudoku puzzle: you try things and
realize they are wrong, so you backtrack and try something else.

The numbers are sometimes negative. For example, x2+3x−10 factors into (x+5)(x−2).

Exercise 2 Factoring quadratics

.

Answer on Page 5

Working Space

This is a draft chapter from the Kontinua Project. Please see our website (https://kontinua.
org/) for more details.

https://kontinua.org/
https://kontinua.org/




Appendix A

Answers to Exercises

Answer to Exercise 1 (on page 3)

Answer to Exercise 2 (on page 3)
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