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5.1  Introduction to Polynomials and Polynomial Functions
Term – a constant or a product of a constant and one or more variables raised to a whole number exponent

Examples:    3,   3x,   7x2y,   6ab3
Polynomial – any finite sum of terms 


Examples:
4x,   4x2 + 1,  x + y – z + 2,  2

Degree of a term – the sum of all the exponents in the term

Examples:     3,     3x,    7x2y,     6ab3

Degree :      0,       1,         3,          4

Degree of a polynomial – the degree of the highest term in the polynomial
Leading term – the term of a polynomial with the highest degree

Leading Coefficient – the coefficient of the Leading Term 

Example:



3x2 – 4x2y + 2y + 1 

Degree of Terms:    2         3       1      0

Degree of the polynomial:  3, the degree of the highest term.

Leading term:  -4x2y

Leading Coefficient: -4
Similar/Like terms – two or more terms that differ only in their numerical coefficient.  They have identical variable parts.


Examples:

3x, 2x, x, 5x are all like terms because they have the exact same variable parts.

3x, 2x2, xy, 5xy2 are not like terms because they have different variable parts.

Adding Polynomials


Combined like terms   3x + 2x = (3 + 2)x = 5x

Examples

1. Add 2x2 – 3x + 1 and 7x2 + 4x – 5
= (2x2 – 3x + 1) + (7x2 + 4x – 5) = 2x2 + 7x2 – 3x + 4x + 1 – 5 

= (2 + 7)x2 + (-3 + 4)x + (1 – 5) = 9x2 + x – 4 

2. Find the sum of –2x3 + 4x2 + 8x – 6 and 10x3 – x – 1 

= (-2x3+ 4x2+ 8x – 6) + (10x3 – x – 1) 

= -2x3 + 10x3 + 4x2 + 8x – x – 6 – 1 

= (-2 + 10)x3 + 4x2 + (8 – 1)x + (-6 –1)

= 8x3 + 4x2 + 7x - 7

Subtraction of Polynomials


Distribute a negative through the polynomial you are subtracting



Review:  -(2x + 3) = -2x - 3

Combined like terms

Examples:

1. Subtract.  (3x2 – 4x + 2) – (x2 + 7x – 4)
= 3x2 – 4x + 2 – x2 – 7x + 4

= 3x2 – x2 – 4x – 7x + 2 + 4

= (3 – 1)x2 + (-4 – 7)x + (2 + 4)

= 2x2 – 11x + 6

2. Subtract 3x2 –2x + 8 from –6x2 + 4x – 1
= (-6x2 + 4x – 1) – (3x2 – 2x + 8)

= -6x2 + 4x – 1 – 3x2 + 2x – 8

= (-6 – 3)x2 + (4 + 2)x + (-1 – 8)

= -9x2 + 6x – 9

Evaluating Polynomials

**** Remember: P(x) means the function P with independent variable x.  P(x) does not mean P times x.  
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If  P(x) = 5x2 – 3x + 7, find the function value.

18. P(2) 
= 5(2)2 – 3(2) + 7
= 5(4) – 6 + 7

= 20 – 6 + 7

= 14 + 7

= 21 

19. P(-1)= 5(-1)2 – 3(-1) + 7
= 5(1) + 3 + 7

= 5 + 3 + 7

= 8 + 7

= 15


