Mathematics 280

Sequences
Examples of Sequences:
a. Triangular Numbers:  1, 3, 6, 10, 15, 21, 28, 36, 45, 55, 66, etc….
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b. Pentagonal Numbers:  1, 5, 12, 22, 35, 51, 70, 92, 117, 145, etc…
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c. Fibonacci Numbers: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, etc….
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Formal Definition:  Let
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be a function defined on a domain D consisting of all integers n beyond (that is, greater than or equal to) some integer 
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.  Such a function will be called a sequence. We use the notation:
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The nth term of the sequence is denoted by 
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. We indicate the sequence by putting 
the nth term in braces:
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The integer 
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, with which the sequence begins, will usually be 0 or 1 and will be stated or implied. But certainly 
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 must be chosen so that the formula (if there is one) for 
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Examples:

	Functional Notation
	Domain
	Sequential Notation
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Exercises: Complete the following for each sequence below.
a. List out the first five terms of the sequence.  
b. Give the formula for the nth term of the sequence.

c. Using your list of terms, make a guess as to the behavior of the terms as n approaches infinity.
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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.


Method #1: Divide the numerator and denominator by n to the largest observed power.
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Thus, the series converges to 
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Method #2:  L’Hospitals Rule 

Note:  you cannot use L’Hospitals Rule on sequential functions. L’Hospitals Rule requires that the  

                      numerator and denominator be differentiable functions.  Sequential functions are not 

                      differentiable as the limit cannot be computed.  
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The limit evaluates the behavior of the difference quotient as x becomes arbitrarily close to c.  In sequential functions, the variable only takes on integer values, making it impossible to become arbitrarily close to a specific value c. 


Let f be a real valued function, determined by replacing n in the formula for 
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 with the real variable 

            x.  Then 
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. Create a differentiable function first, then apply L’Hospitals Rule.
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                                 Thus the sequence converges to
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Exercises:  Determine whether the given sequence converges or diverges.

a. 
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Some limits require a different approach: the Squeeze Theorem!!

Exercises:  Use the “squeeze theorem” to determine whether the sequence converges or diverges.

a.   
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