Math 1111 -- Algebra

Chapter P:
Prerequisites

Section P.1:
Review of Real Numbers and their Properties

Real Numbers represented by symbols:
9, 0, ½, -0.66, π, 

Set of Real Numbers:


Whole

Integers

Rational

Irrational

Real Number Line




Opposites: a + (-a) = 0


Ordering: a < b

a is less than b if b-a is positive

Interpreting Inequalities:
x < 2

-2 < x < 3

Interval Notation

     Bounded



     Unbounded


(a, b)





[a, ∞)


[a, b]





(a, ∞)


(a, b]





(-∞, b]


[a, b]





(-∞, b)

(-∞, ∞)

Law of Trichotomy:
a = b, a < b, or a > b

Absolute Value: the distance between that number and zero on the number line






                      a, if a > 0

Definition of Absolute Value
|a| = 





                      -a, if a < 0

Properties of Absolute Value: |a| > 0

|a| = |-a|
|ab| = |a| |b|
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The distance between any two points on the number line


d(a, b) = |b – a| = |a – b|

Algebraic Expressions:

x2 – 5x + 8

Basic Rules of Algebra


Operations 

Commutative Property


Additive Identity

Associative Property



Multiplicative Identity 

Distributive Property



Additive Inverse








Multiplicative Inverse

Properties of Negation


Properties of Equality

Properties of Zero

Properties and Operations of Fractions:


Equivalence 



Rules of Signs


Generating



Addition (like denominators)


Addition (unlike denominators)


Multiplication




Division

Prime Number:
An integer with exactly two positive factors – itself and 1 


2, 3, 5, 7

Composite number:
Can be written as a product of two or more primes

4, 6, 8, 9
Prime Factorization
Every positive integer can be written as a product of prime numbers in precisely one way (disregarding order). 


24= 2 ∙ 2 ∙ 2 ∙ 3

Least Common Denominator: Smallest whole number divisible by each of the denominators.

To find LCD:

1) Write each denominator in prime factored form. 

2) Then in product form, write the highest multiple of each prime factor

HW P.1, pp 9-11:
1-55 odd (as necessary), 67-103 odd (as necessary)

P.2:
Exponents and Radicals

Exponential Notation
an = a•a•a•a••••a      (n factors of a)

Properties of Exponents
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|a2| = |a|2 = a2

Radicals

Square root of a number
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nth root of a number
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Properties of radicals
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Simplifying Radicals

Rational Exponents: If a is a real number and n is a positive integer

such that the principal nth root exists, and if m is a positive integer that has no common factor with n, then
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HW P.2, pp 21-23: 1-35, 45-101 odd as necessary (oan)
P.3:
Polynomials and Special Products

A polynomial in x (all coefficients are real numbers and n > 0)


anxn + an-1xn-1 + ••• + a1x + a0 

Operations with polynomials

Special Products
(a + b)(a – b) = a² – b²


(a + b)² = a²+2ab + b²

(a – b)² = a² – 2ab + b²

   (a + b)³ = a³ + 3a²b + 3ab² + b³
   (a – b)³ = a³ – 3a²b + 3ab² – b³

HW P.3, pp 29-30:
1-79 odd as necessary, 93, 95.
P.4:
Factoring Polynomials
To factor a polynomial means to write it in an equivalent expression that is in product form.



a² – b² = (a + b)(a – b)



a² + 2ab + b² = (a + b)²
a² – 2ab + b² = (a – b)²


    a³ – b³ = (a – b)(a² + ab + b²)
     a³ + b³ = (a + b)(a² – ab + b²)

Factoring techniques

Look for a common factor


Type: x2 + bx + c 

Type: ax2 + bx + c 





Multiply a times c:
 ac = d






Find two factors of d whose sum is b






Write in long form 






Factor by grouping



C3
Strategy to Factor

1. Common Factor?

2. Consider the number of terms?

3. Completely Factored?

HW P.4, pp 38-39:
1-105 odd as necessary.

P.5:
Rational Expressions


Domain of a rational expression is the set of real numbers for 



which the expression is defined.

HW P.5, pp 47-49:
1-51 oan; 55-63 odd, 69, 73.
P.7:
The Rectangular Coordinate System and Graphs
Coordinate Geometry










• P(a, b)
(a, b) = (x, y)















            • B










       A •


The distance between any two points 
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d(A, B) = 
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And the midpoint of the line segment from A to B is
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HW P.7, pp 64-66:
1-19 odd as necessary; 23-33 odd.
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