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Section 10.1:  Sequences and Summation Notation 
1)
Introduction

a.
Example 1:  Consider a function,  f (x), whose domain is the set of positive integers and whose range is listed below:
	Domain x:
	1
	2
	3
	4
	5
	6
	7
	8
	…
	n
	…

	Range y:
	1
	4
	9
	16
	25
	
	
	
	
	
	


b.
Do you see the pattern?

	f (1) = 1
	f (2) = 4
	f (3) = 9
	f (4) = ?_________
	f (n) = ? _________


c.
This function is called a sequence.  Instead of using function notation, we use:

	a1 = 1
	a2 = 4
	a3 = 9
	a4 = ? _________
	an = ? __________


d.
The terms are  a1,  a2,  a3,  a4,  etc.  The subscript tells us which term it is.

Domain:  all positive integers          
Range:  ( an ( an = n2 (
2)
Mathematical Definition of a Sequence, (an(, Page 917:

a.
An infinite sequence, ( an (, is a function whose domain is the set of positive integers.  The range or function values (terms of the sequence) are 

a1,  a2,  a3, . . . , an, . . .

b.
Sequences whose domains consist only of the first  n  positive integers are called finite sequences.

c.
Sequences are discrete functions – their graphs are sets of points, not a smooth curve.

3)
Obj. 1: Find Particular Terms of a Sequence from the General Term an.

a.
Example 2:  Write the first four terms of each sequence whose general term is 
an = 3n/(n + 5).

Step 1.
n = what for the first four terms?

Step 2.
Substitute these values of  n  into the formula to obtain the required terms.

b.
How would you figure out the formula for the general term if you are only given the first 4 terms?  Find a relation between the subscript and the value of the term.   Write 1, 2, 3, 4, etc with the term value below and figure out the relationship.  Sometimes you need to start with 0,  or  2  or  3,  etc.  This may take some creative thinking, and trial and error.

c.
Example 3:  Find the general term of the finite sequence  3,  7/2,  4,  9/2,  . . . ,  17/2.

4)
Objective 2:  Use Recursion Formulas.

a.
A Recursion Formula defines the  nth term  of a sequence as a function of the previous 

(n – 1)st term.

b.
Example 4:  Find the first four terms of the sequence where

a1 = 5,    an = 3a(n-1) – 1,    n ( 2

5)
Objective 3:  Use Factorial Notation.

a.
Factorial Notation.  If  n  is a positive integer, then

	n! = n(n – 1)(n – 2) ( ( ( (3)(2)(1)


b.
See table on LHS of page 919 2nd ed or page 929 3rd ed which lists factorials from 0 through 20.

c.
Example 5:  Write the first four terms of the sequence whose general term is 
an = (n + 1)(/n2
Step 1.
To find the first term, substitute  n  = 1  into the formula.

Step 2.
To find the second term, substitute  n = 2 into the formula

Step 3.
Continue in this manner until all terms are found.

6)
Objective 4:  Use Summation Notation.

a.
Summation Notation:  The sum of the first  n  terms of a sequence is represented by:
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or it might look like
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b.
Example 6:  Find the indicated sum:

[image: image3.wmf]å

=

+

+

4

0

 

 

1)!

 

 

(

1

 

 

(-1)

 

i

 

 

i

i


Step 1.
Begin with the first value indicated  (here, it is  i  =  0)  and substitute it into the formula.

Step 2.
Continue with the next value of the index of summation,  i,  until all terms indicated are found.

Step 3.
Add the indicated terms.

c.
Example 7:  Express each sum using summation notation.  Use  1  as the lower limit of summation and  i  for the index of summation.

1/3  +  2/4  +  3/5  +  ∙ ∙ ∙  +  16/(16 + 2)

Step 1.
You first need to find the formula for the general  (or  nth)  term.  See 3c above.

Step 2.
Find the upper limit for the index of summation,  i.  Test your formula with this upper limit to be sure it is correct. 
Step 3.
Write the answer using summation notation.
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