Mathematics 280, Section 11.1, Sequences
Sequence Basics
a. Triangular Numbers:  1, 3, 6, 10, 15, 21, etc….    
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b. Pentagonal Numbers:  1, 5, 12, 22, 35, 51, etc…  
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c. Fibonacci Numbers: 1, 1, 2, 3, 5, 8, 13, 21, etc…. 
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As you can see, the nth term of the sequence is denoted by
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. Normally, n starts at 0 or 1 and goes to infinity. We can indicate most sequences by putting the nth term in braces,
[image: image5.wmf]{

}

n

a

, and then we can be more explicit about the range of n. For recursive sequences, we must be given a few initial values to get things started.
Exercises: List the first four terms of the sequence. 
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Limits of Sequences

Definition: If 
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exists for a certain sequence, we say that the sequence converges.  If not, it diverges.

Example:  Determine whether the sequence given by 
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converges or diverges.
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Exercises:  Determine whether the given sequence converges or diverges.
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                          b.                                                 c.  

Exercises: Write the form of the nth term,
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 if possible. Then determine if it converges or diverges.
a. 
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           c. 
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1,4,7,10,13,.....

         d. 
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Use mathematical induction to prove the following statements.

1.  
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a. Base case: 
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   b.  Assume 
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        Then WWTS 
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 is true, 
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        Notice the LHS adds (2k + 1) to the LHS of 
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Method #1: Divide numerator and denominator by the largest power n.


� EMBED Equation.3  ���=� EMBED Equation.3  ���


=� EMBED Equation.3  ���=� EMBED Equation.3  ���. Converges to � EMBED Equation.3  ���.


 








Method #2:  L’Hospitals Rule. This rule requires differentiable functions. Sequential functions are not differentiable (why?). So, we create a real valued function, f, by replacing n in the formula for � EMBED Equation.3  ��� with the real variable x. Then � EMBED Equation.3  ���=� EMBED Equation.3  ���.               � EMBED Equation.3  ���=� EMBED Equation.3  ���=� EMBED Equation.3  ���=� EMBED Equation.3  ���


Thus, the sequence converges to � EMBED Equation.3  ���.





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Principle of Mathematical Induction


Let � EMBED Equation.DSMT4  ���be a statement about the positive integer, n. 





Suppose that





   a. � EMBED Equation.DSMT4  ���is true (base case)


   b. � EMBED Equation.DSMT4  ��� is true whenever � EMBED Equation.DSMT4  ���is true.





Then, � EMBED Equation.DSMT4  ��� is true for all positive integers n.
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