Math 109   Class 5     9/6/07
     [ quiz on Sec. 1.2 and 1.3 today]     
Exponents and Radicals
Recall that for n and m positive integers
            an  =  a • a •  . . . • a    (n factors)   

           am • an  = am+n
If a is a non-zero real number and m and n are positive integers with m> n then
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 =  am-n         Do an example.
What if you try   24/24 ?   If the rule about were used then 
               24-4 = 20.
   If a is a non-zero number we define   a0 = 1.

       [00  is not defined.]

What if you try   24/27  with the rule above?  

             22/25  = 22-5 = 2-3
      The left side is 4/32 = 1/8 = 1/23
If a (0 and n is a positive integer we define   a-n = 
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Roots and Rational Exponents
Definition:  If n even, the nth root of a is the positive real number whose nth power is a.

Definition:  If n is odd, the nth root of a is the real number whose nth power is a.  
Definition:  If a is a real number and n is a positive integer, then    a1/n  is the nth root of a (if it exists).

Examples:   4th  root of 16 is 2   or    161/4 = 2.

                    -161/4 = -2            (-16)1/4   is undefined 

                   (-27)1/3 = -3     

Definition:  For all integers m and all positive integers n, and for all real numbers a for which a1/n  is a real number,
                        am/n =  (a1/n)m
Example:    43/2 = (41/2)3 = 23 = 8
Properties of Exponents:  
For any rational numbers m and n and any real numbers a and b for the following exist:
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a0 = 1
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Examples:

x3 / x-1.5  = x3-(-1.5) = x4.5
65(32 = (2(3)5 (32 = (25(35)(32 = 25((35(32) = 25(37
Radicals  
Definition:  If n is even and a(0, or if n is odd then
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    is called a radical, a is called the radicand and n is called the index.  If n is missing then it is assumed to be 2 and we have the square root.
Example    
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Fact:     
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    Try   43/2     (take the square root of 4 and cube it or   

                       take 4 cubed and then take the square root) 

Facts:  For any real number a and any natural number n
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Facts:  For any real numbers a and b and positive integers n for which roots exist:
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Examples:   
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Rationalizing  Denominators
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