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I. SEQUENCES
A. Terminology

Def/ A sequence is a function with the set of natural numbers as its ordered  

domain, D = 
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 = {1,2,3,…,n,…}. Its range elements are denoted s1, s2,…, sn,… 

as opposed to f(1), f(2), …, f(n),… Since a function is defined as a set of ordered  

pairs, our sequence is: {(1,s1), (2,s2),…, (n,sn),… } or just {(n, sn)} or just sn 

although sn will generally stand for the nth term or the general term. The range 

elements are called terms.

B. Ways of Specifying Sequences

(1) Using a defining equation for the nth term.



ex/ sn = 2n   (Graph this sequence and also graph, y = 2x.)



ex/ Write out the first 4 terms for each sequence below.




(a) an = 3n
and we write an = 3, 6, 9, …




(b) bn = 3n + 1     
with bn = 4, 7, 10, …




(c) cn = 3n + 2
with cn = 5, 8, 11, …




(d) dn = 3n − 7
with dn = −4, −1, 2, …



ex/ Graph in the coordinate plane




an = log2n

bn = n3 − 8

cn = sin(n)




dn = 
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en = Tan−1n

fn = (−1)n   


(2) Using a verbal description


ex/ List the first 3 terms of the sequence "whose nth term is the number



of primes among the first n natural numbers."   Answer: 0, 1, 2



ex/ List the first 3 terms of the sequence "whose nth term is the nth 



significant figure in the decimal approximation of 
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. Answer: 3, 1, 4


(3) Multiple Descriptions


ex/ an = 
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ex/ bn = 
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(4) Using recursive descriptions where we specify one or more initial terms 


and give a 'recursion formula' to show how to obtain a term from the 


preceding term(s).



ex/ Find the first few terms for each sequence defined recursively.




(i) a1 = 5 and an+1 = an + 3

an = 5, 8, 11,…



(ii) b1 = 2 and bn = bn−1 + 3

bn = 2, 5, 8,…




(iii) c1 = 1, c2 = 1 and cn+2 = cn+1 + cn 
cn = 1, 1, 2, 3, 5,… 





(This last one is called the Fibonacci Sequence.)
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C. Some Common Sequences

(1) Arithmetic Sequences (progressions)



ex/ 1, 5, 9, 13, 17, … , 4n − 3, …


Every arithmetic sequence has a common difference, d, between each term 


and its preceding term. Here, d = 4.

The defining equation for the above example uses d = 4 to get: sn = 4n − 3, the 


'−3' or constant term is simply used to adjust the sequence so it starts with the 


correct initial term (here s1 = 1, so we…).



ex/ Give the defining equation for the following arithmetic sequence:




3, 5, 7, 9, 11    (odd numbers beginning with…)  sn = 2n + 1



ex/ Give the defining equation for:




−6, −4, −2, 0, 2, …
 (even numbers beginning with…) sn = 2n − 8


The defining equation for an arithmetic sequence with common difference, d, 


and first term a1 = a is:  
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The recursion formula is:
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(2) Geometric Sequences (progressions)



ex/ 3, 6, 12, 24, … , 
[image: image8.wmf]1

32

n

-

×

, …


Every geometric sequence has a common ratio, r, between each term and its 


preceding term. Here, r = 2.


The defining equation for the above example uses r = 2 to get: sn =
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with the '3' or initial term used to start the sequence off properly.



ex/ Give the defining equation for each geometric sequence below.




(a) 4, 12, 36, 108, …
sn = 
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(b) 2, 4, 8, 16, 32, …
sn = 
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(c) −2, 4, −8, 16, …
sn = 
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Defining equation for a geometric sequence (s1 = 'a' and common ratio, r) is:
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Recursion Formula for a geometric sequence (s1 = 'a' and common ratio, r) is:
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(3) Alternating Sequences can simply use the special factor: (−1)n or (−1)n+1 

to make the sign of the terms switch back and forth.



ex/ Find the first few terms for:




(a) sn = (−1)n2n

sn = −2, 4, −6, 8, −10, …




(b) sn = (−1)n2n

sn = −2, 4, −8, 16, …




(c) sn = (−1)n+13n

sn = 3, −6, 9, −12, …
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