Defining Logarithms 	
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The quantity denoted �EMBED Equation.3���, called a logarithm, is defined by an equivalence of equations:


�EMBED Equation.3��� is equivalent to �EMBED Equation.3���.


Here are some examples of true statements that are equivalent under this definition:


�EMBED Equation.3��� is equivalent to �EMBED Equation.3���.��EMBED Equation.3��� is equivalent to �EMBED Equation.3���.


1.	To check your understanding of the definition, answer the following two questions.


a.	Write the exponential equation (of the form �EMBED Equation.3���) that is equivalent to the equation �EMBED Equation.3���. Make sure that the quantities in your answer are truly equal.


b.	Evaluate the power �EMBED Equation.3���, and write an equation that shows your answer. Now rewrite this equation as a logarithmic equation (of the form �EMBED Equation.3���).


c.	Evaluate the logarithm �EMBED Equation.3���.


2.	The definition of logarithms given above doesn’t work for all values of b. One of the necessary restrictions is that �EMBED Equation.3���. Explore why this restriction is necessary by considering the two cases which follow.


a.	Write the exponential equation that is equivalent to �EMBED Equation.3���. How many solutions a does this equation have?


b.	Write the exponential equation that is equivalent to �EMBED Equation.3���. How many solutions a does this equation have?


c.	Explain the difficulties in attempting to define logarithms of the form �EMBED Equation.3���.


d.	Can you find another value of b that creates a problem with the definition? Explain the difficulties.
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