Section P.1
ALGEBRAIC EXPRESSIONS AND REAL NUMBERS

ALGEBRAIC EXPRESSIONS

x + 6               2x2 + 7              

EXPONENTIAL NOTATION


bn = b∙b∙b∙···∙b           n factors of b
EVALUATING ALGEBRAIC EXPRESSIONS



ORDER OF OPERATIONS



EXAMPLE:  
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SETS



A SET IS A COLLECTION OF OBJECTS WHOSE CONTENTS CAN BE CLEARLY DETERMINED.



ELEMENTS – OBJECTS – MEMBERS


NOTATION




BRACES 




ROSTER




ELLIPSIS




SET-BUILDER NOTATION

EXAMPLE:  {1,2,3,4,...} = {x|x is a counting number greater than or equal to one}

THE REAL NUMBER SYSTEM



COUNTING OR NATURAL NUMBERS



WHOLE NUMBERS



INTEGERS



RATIONAL NUMBERS



IRRATIONAL NUMBERS

SET OF REAL NUMBERS:
the set of numbers that are either rational
or irrational

{x|x is rational or x is irrational}

THE REAL NUMBER LINE





ORDERING OF REAL NUMBERS


INEQUALITY SIGNS

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




EXAMPLES:  
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PROPERTIES OF ABSOLUTE VALUE
|a| > 0

a < |a| 

|a| = |-a|
|ab| = |a| |b|
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THE DISTANCE BETWEEN POINTS ON THE REAL NUMBER LINE

d(a, b) = |b – a| = |a – b|

Distance between -2 & 6
d(-2, 6) = |6 – (-2)| = |-2 – 6|

PROPERTIES OF REAL NUMBERS
Commutative Property


Additive Identity

Associative Property



Multiplicative Identity 

Distributive Property



Additive Inverse








Multiplicative Inverse

Properties of Negatives


Properties of Equality

DEFINITIONS OF SUBTRACTION AND DIVISION


Subtraction


Division

SIMPLIFYING ALGEBRAIC EXPRESSIONS

Section P.2

EXPONENTS and SCIENTIFIC NOTATION
ALGEBRAIC EXPRESSION:




TERM, COEFFICIENT, BASE, EXPONENT



NOTE:  An exponent refers to the number immediately to its left.



For example:  
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DIVISION BY ZERO is an undefined operation

PROPERTIES OF EXPONENTS



THE PRODUCT RULE
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EXAMPLES
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CAUTION!  

[image: image13.wmf]325

5525

×¹






THE QUOTIENT RULE
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EXAMPLES
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CAUTION!
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THE ZERO EXPONENT
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EXAMPLES
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NEGATIVE EXPONENTS
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EXAMPLES
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THE POWER RULE
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EXAMPLES
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PRODUCTS TO POWERS
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EXAMPLE
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QUOTIENTS TO POWERS
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EXAMPLE
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SIMPLIFYING AN EXPRESSION
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SCIENTIFIC NOTATION
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CONVERTING FROM SCIENTIFIC TO DECIMAL NOTATION
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CONVERTING FROM DECIMAL TO SCIENTIFIC NOTATION



-56,000,000 = 



.000000234 = 


COMPUTATIONS WITH SCIENTIFIC NOTATION 

Section P.3

RADICALS AND RATIONAL EXPONENTS


The square root of a number is one of its two equal co-factors


if b2 = a, then b is the square root of a


The Positive or Principal square root uses the Radical sign

Principal Square root of a number



[image: image39.wmf]0

b

 

and

 

a

b

 

means

 

b

a

2

³

=

=


nth root of a number
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In the radical expression 
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, n is the root index, the 
[image: image42.wmf] symbol is called the radical sign, and the a is the radicand.



EVEN ROOTS OF REAL NUMBERS
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If n is even, 
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ODD ROOTS OF REAL NUMBERS
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PROPERTIES OF RADICALS
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EXAMPLES:
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EXAMPLES:
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CAUTION!
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EXAMPLES:
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EXAMPLE:
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A radical is simplified when no factors of the radicand are perfect powers of the index, no radicals are in the denominator and the index cannot be reduced

SIMPLIFYING RADICALS



EXAMPLES:
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RATIONALIZING THE DENOMINATOR



EXAMPLES:




[image: image79.wmf]3

7

=







[image: image80.wmf]5

93

=

-



RATIONAL EXPONENTS

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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Perform the following operations and write answer in simplest radical form:
Section P.4

THE ALGEBRA OF POLYNOMIALS

POLYNOMIALS


DEFINITION: a polynomial in x (all coefficients are real and n > 0)
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EXAMPLES:
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DEGREE OF A POLYNOMIAL

COEFFICIENTS, LEADING TERM, LEADING COEFFICIENT,


CONSTANT TERM,
THE ZERO POLYNOMIAL


OPERATIONS WITH POLYNOMIALS








ADDITION
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SUBTRACTION
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MULTIPLICATION

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

THE DEGREE OF A POLYNOMIAL IN MORE THAN ONE VARIABLE


EXAMPLE:
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Operations with polynomials in several variables
Section P.5

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


Factor by grouping


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


Factoring involving fractional and negative exponents



C3
Strategy to Factor

1. Common Factor?

2. Consider the number of terms?

3. Completely Factored?

Section P.6

RATIONAL EXPRESSIONS


DEFINITION OF A RATIONAL EXPRESSION


A rational expression is the quotient of two polynomials


EXAMPLES:
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Domain of an algebraic expression is the set of real numbers for which the expression is defined.

Properties and Operations of Fractions:


Equivalence 



Rules of Signs


Generating



Addition (like denominators)


Addition (unlike denominators)


Multiplication




Division


Reducing Rational Expressions


(use following real number rule)


Multiplying or Dividing Rational Expressions


(use real number rules)


Adding and Subtracting Rational Expressions


(use real number rules for like and unlike denominators)



Review of ImportantTerminology and Definitions

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


Examples:
2, 3, 5, 7

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


Examples

4 = 22
  6 = 2 ∙ 3

 8 = 23
Prime Factorization
Every positive integer can be written as a product of prime numbers in precisely one way (disregarding order). 


Example:
24 = 2 ∙ 2 ∙ 2 ∙ 3 = 3 ∙ 23
Least Common Denominator: Smallest whole number divisible by each of the denominators.


Example:


To find LCD:

1) Write each denominator in prime factored form. 

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

Use LCD Method to perform the indicated operations:


Complex Fractions or Complex Rational Expressions



[image: image96.wmf]3

5

2

1

1

x

x

-

=

-

+


_1343126039.unknown

_1343294106.unknown

_1343294274.unknown

_1343483749.unknown

_1343484645.unknown

_1343568969.unknown

_1343649111.unknown

_1343649134.unknown

_1343569074.unknown

_1343647595.unknown

_1343568997.unknown

_1343485688.unknown

_1343485689.unknown

_1343485687.unknown

_1343483795.unknown

_1343483811.unknown

_1343483774.unknown

_1343294337.unknown

_1343294367.unknown

_1343294468.unknown

_1343294469.unknown

_1343294382.unknown

_1343294351.unknown

_1343294304.unknown

_1343294319.unknown

_1343294291.unknown

_1343294190.unknown

_1343294226.unknown

_1343294239.unknown

_1343294206.unknown

_1343294142.unknown

_1343294157.unknown

_1343294119.unknown

_1343293451.unknown

_1343293940.unknown

_1343294020.unknown

_1343294050.unknown

_1343294089.unknown

_1343294066.unknown

_1343294035.unknown

_1343293978.unknown

_1343293994.unknown

_1343293963.unknown

_1343293551.unknown

_1343293767.unknown

_1343293870.unknown

_1343293925.unknown

_1343293852.unknown

_1343293591.unknown

_1343293666.unknown

_1343293749.unknown

_1343293651.unknown

_1343293633.unknown

_1343293567.unknown

_1343293504.unknown

_1343293534.unknown

_1343293473.unknown

_1343132222.unknown

_1343133795.unknown

_1343293421.unknown

_1343132257.unknown

_1343126069.unknown

_1343132152.unknown

_1343126052.unknown

_1343125721.unknown

_1343125825.unknown

_1343125964.unknown

_1343125995.unknown

_1343126021.unknown

_1343125980.unknown

_1343125884.unknown

_1343125923.unknown

_1343125947.unknown

_1343125907.unknown

_1343125854.unknown

_1343125761.unknown

_1343125780.unknown

_1343125743.unknown

_1343125242.unknown

_1343125583.unknown

_1343125661.unknown

_1343125704.unknown

_1343125616.unknown

_1343125415.unknown

_1343125527.unknown

_1343125555.unknown

_1343125264.unknown

_1343125376.unknown

_1103720523.unknown

_1343124730.unknown

_1343125212.unknown

_1342950338.unknown

_1104229273.unknown

_1103720272.unknown

_1103720512.unknown

_1103720187.unknown

