Sequences & Series

SEQUENCES
Definition: List of numbers that follow a pattern
Notation: a1, a2, a3, a4, a5, . . .ak, ak+1, . . . an-2, an-1, an ; “n” is the position of the term in the list (i.e. the 3rd term is a3, etc.)
Terminology:

Finite Sequence:  The list ends, such as 1,3,5,7
Infinite Sequence: The list doesn’t end, such as 1,3,5,7, . . .

“nth” term: an, can refer to a random term, the general term (used in series), or the last term in a finite sequence.ak: A randomly chosen term in the middle of the list somewhere
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Recursive Sequence: Uses previous terms to generate new terms

Example: Fibonacci Sequence  1, 1, 2, 3, 5, 8, 13, . . . *
*Each new term is calculated by adding the previous two. (1+1=2, 1+2=3, 2+3=5, etc.)

Factorial: n! = n (n – 1) (n – 2) . . . , 3, 2, 1
(Starting with the number listed, multiply by the next number down, then the next, all the way to the number 1.)
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Series are almost the same as sequences, but you add the terms instead of listing them Definition: When terms of a finite sequence are added

Finite Series: a1 + a2 + a3
Partial Sum: Sn = a1 + a2 + a3
Summation Notation:  [image: image4.png]%
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The greek letter sigma  ∑  is a symbol that acts as a counter and it also indicates a sum (i.e. add the 1st “n” terms together)
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Example: [image: image6.png]
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Series can also have infinite sums:
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Arithmetic Sequences : Each successive term is generated by adding a constant
Example:  n + 2 =  (1) + 2, (2) + 2, (3) + 2, . . . 



 = 3,                4,             5, . . .

Common Difference:  This is the constant that is being added. It is calculated by subtracting two consecutive terms in a sequence to determine their “difference”.
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Example: Determine whether the following are arithmetic sequences

a) 2, 4, 8, 12, 16     

Calculate the common difference using any two consecutive terms

 i.e. 8 – 4 = 4

Now do it again with a different pair of consecutive terms

i.e. 12 – 8 = 4

If the difference is the same number (i.e. they’re both “4”), then that is your common difference and it is an Arithmetic Sequence with a general term of (n + 4)
b) [image: image19.png]



[image: image25.png]


[image: image26.png]



Since the difference between these two pairs is not the same, this is NOT an arithmetic sequence.

Common Sequence Patterns: �(To generate the terms, plug in 1, 2, 3, 4, etc.)


Consecutive numbers: k �Even numbers: 2k�Odd numbers: (2k – 1) or (2k + 1)�Alternating signs: � QUOTE � ��� or � QUOTE � ����Powers: � QUOTE � ���, � QUOTE � ���, etc.





The summation ∑ tells us to start by plugging in a “1” for the “i”, then plug in 2, 3, up to 4, and then add these terms together.





General Term: 3i





Properties:


� QUOTE � ���; where “c” is a constant		i.e. adding 2 to itself 5 times = 5 x 2


� QUOTE � ���				Constants can come out of the summation


� QUOTE � ���	Separate two series into two summations


� QUOTE � ���		A split series can be put back together





2nd and 3rd terms:  


       � QUOTE � ���


 � QUOTE � ���


 � QUOTE � ���





1st and 2nd Terms 


       � QUOTE � ���


 � QUOTE � ���


 � QUOTE � ���
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