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INTRODUCTION TO POLYNOMIALS

The way we write numbers in our systems is interesting because with only 10 digits, i.e. 0,1, 2,3, 4, 5,6, 7, 8,
and 9, we are able to write whole numbers as large as we would like. This is because what we really are doing
is counting how many powers of 10 that we have.

Exercise #1: Write each of the following numbers as a sum of multiples of powers of 10. The first is done as
an example.

(a) 563=500+60+3 (b) 274 = 200 ¢ 710+ (€)3,842 = 3000+ OO+ O+
=5-100+6-10+3 =2 70 - ) = 3.j0C +E oo TI0 + 2
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(d) 5,081 = 5000 + 80 4\ (¢) 21,478 = LOCOOC + WO + HO + 7o + &

= 5.icoo &+ €10 0\ = 210000 4= - FLtjod 110 + §
= 5.6+ ¥- 10+ Z 240" + 107 + Hap> 4+ 110 48

We can now use algebra to replace the base of 10 with a generic base of x (or whatever variable you like).

Exercise #2: Consider the number 63,735,
(a) As in #l, write this number as the sum of (b) If x=10, write this number in terms of an
multiples of powers of 10, equivalent expression involving x.
) oo ¥ 30¥ 5
(LOO0CO + B0ooo0 710 ngq+3x3+7x"4—5x+5
o000 +3.W00 +T- o0 * 310 +5
(107 + 310% +1-10% +3 -0 +5

The base of a polynomial certainly doesn’t have to be 10. But, all polynomials have a form similar to your
answer in letter (b). Let’s define them a little more definitively.

POLYNOMIAL EXPRESSIONS

Any expression of the form: ax" +bx"" +¢x™? +-..+constant , where the exponents, n,n—1, n—2, etcetera

are all positive integers. Note that not all pewers need to be presents because the coefficients, i.e. a, &, c,
etcetera can be zero.

Exercise #3: Of the expressions shown below, circle all of them that represent polynomials. Discuss why the
ones that aren’t polynomials fail the definition above.
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It is often important to place polynomials in their standard form. The standard form of a polynomial is simply
achieved by writing it as an equivalent expression where the powers on the variables always descend.

Exercise #4: Write each of the following polynomials in standard form.

(8) 3x*+ 5 +7-8x (b) 9x* +2x=x" 41 {c) 3-2x-5x°
5x343x2-¢x 1 xR 2 1) - 5xT=2x+3

Polynomials are simpiy abstract representations of numbers that we see every day and they behave tike these
numbers as well. Let's look at adding polynomials together.

Exercise #5: Consider the numbers 523 and 271.

{a) Write each as the sum of multiples of powers of (b) Add these numbers by adding each individual
10 as previously done. power of 10.
. p =
510% + 210 +3 790" + A0 + 4y
240* + 790 + :
S 194
(c) Use this idea to add; 5x*+2x+3 (d) Find the sum of the polynomials —4x° +9x-3
FI + T+l and 7x? —-5x+4.
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Finding sums of polynomials is fairly easy. Subtracting them, though, can lead to a lot of errors.

Exercise #6: Find cach of the following differences. Be careful and rewrite as an equivalent addition problem
il necessary.

() 6x°+5x+3 (b) (457 = 23 +7)#(+2x* £xv-3)
4% +4xF7 L o=
P ox™ = 3x+10

x4+ Cx -

Exercise #7: For each of the following, write an equivalent polynomial in simplest standard form.

(0) 64° 423534 LAx A (b) 65" +2x-3~(x" +4x-1)
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