LESSON 21  ALTERNATING SERIES
Definition  A series whose terms are alternately positive and negative is called an alternating series.
Theorem  (The Alternating Series Test)  Let  
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Proof  Will be provided later.

NOTE:  The Alternating Series Test (AST) can only give you an answer of convergence for an alternating series.  The divergence of an alternating series would have to be established by the Divergence Test.
Examples  Determine whether the following alternating series converge or diverge  if possible.
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We want to show that  f  is decreasing on an interval of the form  
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, where  N  is a positive integer.
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Thus, the series  
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  converges by the Alternating Series Test (AST).

Answer:  Converges; AST
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Answer:  Diverges; Div Test
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We want to show that  f  is decreasing on an interval of the form  
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  converges by the Alternating Series Test (AST).

Answer:  Converges; AST
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Answer:  Converges; AST
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Recall that  
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NOTE:  There are  
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Answer:  Converges; AST

NOTE:  We will show in a later lesson that  
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Theorem  If  
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NOTE:  This theorem is stating that the error in approximating a convergent alternating series is less than the absolute value of the first term omitted in the summation.

Proof  Will be provided later.
Example  Approximate the sum of the convergent alternating series  
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  to three decimal places.
You can verify that the alternating series  
[image: image118.wmf]å

¥

=

-

-

1

4

1

1

)

1

(

n

n

n

  converges by the Alternating Series Test.

Recall, that in order for an approximate to be accurate to at least  p  decimal places, the error in the approximation must be less than  
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In order for our approximation to be accurate to at least three decimal places, we need the error in the approximation to be less than  
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The theorem above states that the error in approximating a convergent alternating series is less than the absolute value of the first term omitted in the summation.  That is,  Error  
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Method 2  Find the first 
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Thus, the first term that we omit in the summation is  
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Answer:  0.947
Example  Approximate the sum of the convergent alternating series  
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  to five decimal places.

You can verify that the alternating series  
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In order for our approximation to be accurate to at least five decimal places, we need the error in the approximation to be less than  
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The theorem above states that the error in approximating a convergent alternating series is less than the absolute value of the first term omitted in the summation.  That is,  Error  
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Thus, the first term that we omit in the summation is  
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[image: image159.wmf]83472

.

0

-


Copyrighted by James D. Anderson, The University of Toledo

www.math.utoledo.edu/~anderson/1860

_1333440662.unknown

_1333467637.unknown

_1333468343.unknown

_1333468485.unknown

_1333468661.unknown

_1333469282.unknown

_1333469291.unknown

_1333469304.unknown

_1333468675.unknown

_1333468534.unknown

_1333468455.unknown

_1333468468.unknown

_1333468386.unknown

_1333467947.unknown

_1333468193.unknown

_1333468250.unknown

_1333467971.unknown

_1333468108.unknown

_1333467953.unknown

_1333467775.unknown

_1333467924.unknown

_1333467688.unknown

_1333445425.unknown

_1333446393.unknown

_1333446919.unknown

_1333447605.unknown

_1333447733.unknown

_1333447969.unknown

_1333448100.unknown

_1333448477.unknown

_1333448476.unknown

_1333448069.unknown

_1333447782.unknown

_1333447625.unknown

_1333447686.unknown

_1333447611.unknown

_1333446940.unknown

_1333447249.unknown

_1333446929.unknown

_1333446592.unknown

_1333446866.unknown

_1333446907.unknown

_1333446779.unknown

_1333446853.unknown

_1333446535.unknown

_1333446541.unknown

_1333446485.unknown

_1333446069.unknown

_1333446203.unknown

_1333446306.unknown

_1333446084.unknown

_1333445633.unknown

_1333446040.unknown

_1333445611.unknown

_1333441169.unknown

_1333442913.unknown

_1333443086.unknown

_1333444079.unknown

_1333445388.unknown

_1333444147.unknown

_1333444193.unknown

_1333444283.unknown

_1333444099.unknown

_1333443174.unknown

_1333443975.unknown

_1333443139.unknown

_1333442955.unknown

_1333443039.unknown

_1333442933.unknown

_1333442871.unknown

_1333442890.unknown

_1333442904.unknown

_1333442880.unknown

_1333442851.unknown

_1333442863.unknown

_1333441821.unknown

_1333442420.unknown

_1333442810.unknown

_1333442110.unknown

_1333441246.unknown

_1333440816.unknown

_1333440855.unknown

_1333441097.unknown

_1333440847.unknown

_1333440730.unknown

_1333274584.unknown

_1333438896.unknown

_1333439706.unknown

_1333440292.unknown

_1333440584.unknown

_1333440593.unknown

_1333440563.unknown

_1333439954.unknown

_1333440211.unknown

_1333439887.unknown

_1333439274.unknown

_1333439335.unknown

_1333439645.unknown

_1333439115.unknown

_1333439123.unknown

_1333439138.unknown

_1333438952.unknown

_1333439086.unknown

_1333275009.unknown

_1333275290.unknown

_1333438854.unknown

_1333275529.unknown

_1333275234.unknown

_1333274998.unknown

_1333274904.unknown

_1333274120.unknown

_1333274281.unknown

_1333274340.unknown

_1333274378.unknown

_1333274525.unknown

_1333274146.unknown

_1333274199.unknown

_1333274222.unknown

_1333274130.unknown

_1333273431.unknown

_1333273969.unknown

_1333274083.unknown

_1333273485.unknown

_1333273247.unknown

_1333273393.unknown

_1332656866.unknown

_1332832373.unknown

_1332835392.unknown

_1332657652.unknown

_1310660894.unknown

_1332260175.unknown

_1307791615.unknown

