Math 109   Class 1     8/23/07
Hand out questionnaire.
Hand out sign-up sheet.

Hand out and discuss syllabus.  
What are the goals of this course?  Elementary Functions is designed for a student who has had three years of high school mathematics but who is not prepared for calculus.  The course should solidify the students knowledge of algebra and extend it to include an understanding of general functions,  graphing, and specific functions such as the log and exponential functions.  The course will not cover trigonometric functions, but a tutorial is trigonometry may be taken with the calculus course.
Is Math 109 the right course for you?  Some students find Math 105 Contemporary Mathematics, Math 151 Elementary Statistics, or Math 111 Calculus I more appropriate courses, depending on your mathematical background and intended major.  Please ask now or email or see me if you have concerns about this.  
We begin with a review of basic facts and properties of the Real Numbers. 
Section 1.1  The Real Numbers
Types of Numbers:

Natural Numbers     1,2,3,4,5,  . . . 
Whole Number        0,1,2,3,4,5,  . . . 

Integers                    . . . ,  -3,-2,-1,0,1,2,3, . . .

Rational Numbers   p/q  where p and q are integers and q≠0    [2/3  -7/4]

Irrational Number   numbers that are not rational   [ п     √2  ]
Examples:
Which type(s) of numbers does the following belong in?

6

-5

2.7

1.5/13

.333333333…

.101001000100001…


Properties of the Real Numbers

· Closure properties of Addition and Multiplication

            a+b is a real numbers if a and b are

            a•b is a real number if a and b are

· Commutative properties of Addition and Multiplication
    a+b=b+a       
    ab=ba

· Associative Properties of Addition and multiplication
    a+(b+c)=(a+b)+c
    a(bc)=(ab)c

· Distributivity of Multiplication over Addition 
    a(b+c)= ab + ac   

· Identity for Addition 

            a+0=a    0+a=a

· Identity for Multiplication (One)

            a1=a    1a=a

· Inverse Property for Addition
            a+(-a)=0    (-a)+a=0

· Inverse Property for Multiplication if a≠0
            a(1/a)=1    (1/a)a=1
Examples:  What properties are being used in the following?

2+(-2)=(-2)+2 
3(1/3)=1

(x+2)4=    ?       =4x+8 

Order of Operations
1. Work separately above and below any fraction bar.

2.  Use the rules below within any each set of parentheses or square brackets.  Start at the innermost set and work outward.
    If no parentheses are present:
1. Find all powers and roots, working left to right.
2. Do any multiplications or divisions in the order they occur, working from left to right.

3.  Do any additions or subtractions in the order they occur, working from left to right.

Evaluate:     7-42
                  4+2•3                      
                  25-3a2/(a+3b)     if a=2   b= -1
Calculators   
     (-4•7)-6/(13-(-4))

      Square root:   b is a square root of c if and only if c=b2
           only positive numbers or 0 have square roots in the reals.

              3 and -3 are square roots of 9.
              To do square roots on a calculator use √   or raise to 

               ½ or .5 power.

The Number Line
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Intervals and inequalities   
<     less than 

≤     less than or equal to

>     greater than

≥     greater than or equal to
[a,b]        a≤x≤b         •                •     a and b included
[a,b)        a≤x<b         •                    
(a,b]        a<x≤b                          •     
(a,b)        a<x<b                                 
[a,∞)        x≥a            
(a,∞)        x>a   
[-∞,a)       x≤a
(-∞,a)       x<a
Absolute Value

For any real number a:     │a│=  a   if  a≥0  
                                         │a│=  -a   if  a<0                       
   For example   │5│= 5    and     │-5│= -(-5) = 5

Fact:  The absolute value of a number is the distance of the number to zero on the number line.

Examples:
│6-2│= │4│= 4 

│3-9│= │-6│= 6    
 5-│-7│ = 5-7 = -2
