P.3 POLYNOMIALS (fsal) @i ,is)
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Def : A monomial Is a constant, a variable, or a product
between a constant and one or more Vvariables. The
variable(s) must have positive integer exponents (1, 2, 3, ...).
The constant is called the coefficient (Jalx).

The degree (42,3 of a monomial is the sum of the
exponents of the variables.

Ex: Complete the following table

The monomial The coefficient | The degree
2Xx3y? 2 2+3=5
-21x3 -21 3

-3(2x%y)? =—-12x"y? -12 4+2=6
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" A
A polynomial is a finite sum of monomials. Each monomial is
called a term (2»).

Ex: xy%-2x-2y+3, and x?+x +1 are examples of polynomials

The degree of a polynomial is the largest degree of the terms
In the polynomial.

Ex: Complete the following table

The Polynomials | The degree The The terms
coefficients
-2x3y2 + 10xy+1 5 -2,10,1 | -2x3y2,10xy, 1
Ox3+x-1 3 9,1,-1 |9x3 x, -1
-2x3y2+10(2x2%y)2+1 | g (why?) 2 40 1 -2x3y?2 | 40x%y2 1
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Like terms: same variable raised to the same power

Ex: 1) 2x?, 5x°  2) 7x?y, -3x%y (like terms)
3)3.3¢C  4) 3¢,3x (not like terms)

Simplified polynomial: all like terms are added/subtracted (combined)

Ex: 4x2+ 3x +5x -10x2+ 2= -6x2+ 8x + 2

A polynomial of two terms is called a binomial (2523 4

Ex: 7xy? + 2y

A polynomial of three terms is called a trinomial (22l 4535

Ex: 8x2 + 12xy + 2y?
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The standard form of a polynomial of degree n in the variable x

IS.
ax"+a X" +---+aXx+a,,

where a. # 0 and nisanonnegativeinteger.

a_ :1s called the leading coefficient

(coefficient of the variable with the largest exponent)
a, :1s called the constant term

(the term without a variable)

a X" :is called the leading term
terms are arranged Iin decreased powers of x
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Ex: The degree is 3. —
B5x3 4+ 2x2 - 5x + 12

The leading coefficient is5.  The constant term is 12.

Ex: Which of the following is a polynomial?

a)x’+x+1  (polynomial) e) Jx (not polynomial)
b) x> +x*+1 (notpolynomial
) (not poly ) £ 2

(not polynomial)

1., 1 -
c) (;) +;+1 (not polynomial) g) 5 (monomial)

x4 —1

X—1

d) (not polynomial)  h) X2+ x+1 (not polynomial)
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Operations on Polynomials

Addition and Subtraction: add (subtract) the coefficients of
like terms.

Ex: Perform the indicated operation

a) (3X*+4x+5) + (2x2 + 7x—2)
Sol.
5x2+ 11x + 3

b) Us—-3u?-4u+8)— (us-2u+4)
Sol.

W—-3u2-4u+8—-ud+2u-4= -3u2-2u+4
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use the distributive property

Multiplication
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Special Products
Difference of Two Squares ({0 O (39)
(x—a)(x+a)=x*-a’

square of the first I
square of the last

Squares of Binomials, or Perfect Squares (J«S a2 )

(xJ_ra)2 =x2J_r2‘ax+a2

p
square of the first —I I square of the last

twice the product
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Cubes of Binomials, or Perfect Cubes ((xis 254)
3
(x+a) =x’+3ax* +3a’x+a’

(x—a)3 = x° —3ax’ +3a‘x—a’

Ex: Use the special product formulas to perform the
Indicated operation.

Sol.

a) 3x+5)(3x-5) =(3x)2-(5)2 =9x*-25

b) Bx*-y)* = (3x2)2 -2(3x2 )y+y? = 9x* - 6x%y +y?

C) [(x+5) +y]ll(x+5) -y] = (x+5)?-y* =x2 +10x +25- y2
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Ex: Find the coefficient of the term X2y in the product (2x — 3y)3

Sol.
= (2x)° + 3(2x)% (-3y) + 3(2x)(-3y)* + (-3y)°’
= 8x3 — 36x%y + 54xy? — 27y3
The coefficient of the term x2y is -36

Ex: Find the coefficient of the term r*? without finding the entire
product r1/2 (r1/2 . r—1/2 )2

Sol.
_ L ((r1/2)2 _opl2p-112 +(r—1/2)2) _ 2 (I’ o4 r—l)

The coefficient of (Y2 IS -2

9/24/2007 11



" J
to evaluate a polynomial (2 Lua), substitute the given

value(s) for the variable(s) and then perform the indicated
operations using the Order of Operation Agreement.

Ex: Evaluate the polynomial 2x3-x2+7 for x = 2.
Sol

2(2)3-(2)? +7=16-4+7=19
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Ex: Suppose that P and Q are both polynomials of degrees n and
m, respectively, discuss the degrees of P+Q, PQ, and P-P

_ The degree | The degree The degree
Polynomial
n=m n>m n<m
P+Q <n(orm) =N =m
PQ =2n(or2m)| =n+m =N+m
P-P Nodegree ?
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