
Sequences and Series
College Algebra



Sequences

A sequence is a function whose domain is the set of positive integers. 
A finite sequence is a sequence whose domain consists of only the 
first 𝑛 positive integers. The numbers in a sequence are called terms. The 
variable 𝑎 with a number subscript is used to represent the terms in a 
sequence and to indicate the position of the term in the sequence.

𝑎#, 𝑎%, 𝑎&,⋯ , 𝑎(,⋯

The term 𝑎( is called the 𝑛th term of the sequence, or the general term 
of the sequence. An explicit formula defines the 𝑛th term of a sequence 
using the position of the term.
A sequence that continues indefinitely is an infinite sequence.



Writing the Terms of a Sequence

Given an explicit formula, write the first 𝒏 terms of a sequence.
1. Substitute each value of 𝑛 into the formula. Begin with 𝑛 = 1 to find the 

first term, 𝑎#.
2. To find the second term, 𝑎%, use 𝑛 = 2.
3. Continue in the same manner until you have identified all 𝑛 terms.

Example: Write the first five terms of the sequence defined by the explicit 
formula 𝑎( = −3𝑛 + 8.
Solution: For 𝑛 = 1, 𝑎# = −3 1 + 8 = 5. Continue until 𝑎2 = −7.
The sequence is 5, 2, −1,−4,−7 .



Writing the Terms of a Sequence

Given an explicit formula for a piecewise function, write the first 𝒏
terms of a sequence.
1. Identify the formula to which 𝑛 = 1 applies to find the first term, 𝑎#.
2. Identify the formula to which 𝑛 = 2	applies to find the second term, 𝑎%.
3. Continue in the same manner until you have identified all 𝑛 terms.

Example:  Write the first six terms of the sequence:

𝑎( = 6 2𝑛
%		if	𝑛	is	odd

3𝑛				if	𝑛	is	even
Solution:  1, 6, 8, 12, 50, 18



Finding an Explicit Formula

Given the first few terms of a sequence, find an explicit formula for 
the sequence.

1. Look for a pattern among the terms.
2. If the terms are fractions, look for a separate pattern among the 

numerators and denominators.
3. Look for a pattern among the signs of the terms.
4. Write a formula for 𝑎( in terms of 𝑛. Test your formula for 𝑛 = 1, 𝑛 =

2, and 𝑛 = 3.



Alternating Terms

Given an explicit formula with alternating terms, write the first 𝒏
terms of a sequence.

1. Substitute each value of 𝑛 into the formula. Begin with 𝑛 = 1 to find the 
first term, 𝑎#. The sign of the term is given by the −1 ( in the explicit 
formula.

2. Use 𝑛 = 2 to find the second term, 𝑎%.
3. Continue in the same manner until you have identified all 𝑛 terms.

Example: Write the first five terms of the sequence 𝑎( =
A# B(C

(D#
.
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Sequences Defined by a Recursive Formula

A recursive formula is a formula that defines each term of a sequence 
using preceding term(s). Recursive formulas must always state the initial 
term, or terms, of the sequence.
Given a recursive formula with only the first term provided, write 
the first 𝒏 terms of a sequence.
1. Identify the initial term, 𝑎#, which is given as part of the formula.
2. To find the second term, 𝑎%, substitute the initial term into the formula 

for 𝑎(A# and solve.
3. To find the third term, 𝑎&, substitute the second term into the formula

and solve.
4. Repeat until you have solved for the 𝑛th term.



Writing the Terms of a Sequence Defined by a 
Recursive Formula

Example: Write the first five terms of the sequence defined 
by the recursive formula:

𝑎# = 5
𝑎( = 2𝑎(A# − 1, for 𝑛 ≥ 2

Solution:
𝑎% = 2 5 − 1 = 9
𝑎& = 2 9 − 1 = 17
𝑎E = 2 17 − 1 = 33
𝑎2 = 2 33 − 1 = 65

The first five terms are 5, 9, 17, 33, 65 .



Factorial Notation

𝒏 factorial is a mathematical operation that can be defined using a 
recursive formula. The factorial of 𝑛, denoted 𝑛!, is defined for a positive 
integer 𝑛 as:

0! = 1
1! = 1
𝑛! = 𝑛(𝑛 − 1)(𝑛 − 2)⋯ (2)(1), for 𝑛 ≥ 2

The factorial of any whole number 𝑛 is 𝑛 𝑛 − 1 !



Arithmetic Sequences

An arithmetic sequence is a sequence that has the property that the 
difference between any two consecutive terms is a constant. This constant 
is called the common difference.

If 𝑎# is the first term of an arithmetic sequence and 𝑑 is the common 
difference, the sequence will be:

𝑎#, 𝑎# + 𝑑, 𝑎# + 2𝑑, 𝑎# + 3𝑑,⋯
The 𝑛th term of an arithmetic sequence is given by the explicit formula :

𝑎( = 𝑎# + 𝑛 − 1 𝑑
The recursive formula for an arithmetic sequence with common difference 𝑑
is: 𝑎( = 𝑎(A# + 𝑑



Geometric Sequences

A geometric sequence is one in which any term divided by the previous 
term is a constant, which is called the common ratio of the sequence.
If 𝑎# is the initial term of a geometric sequence and 𝑟 is the common ratio, 
the sequence will be:

𝑎#, 𝑎#𝑟, 𝑎#𝑟%, 𝑎#𝑟&,⋯
The 𝑛th term of a geometric sequence is given by the explicit formula:

𝑎( = 𝑎#𝑟(A#

The recursive formula for a geometric sequence with common ratio 𝑟 is:
𝑎( = 𝑟𝑎(A#, 𝑛 ≥ 2



Series and Summation Notation

The sum of the terms of a sequence is called a series. The 𝑛th partial 
sum of a series is the sum of a finite number of consecutive terms 
beginning with the first term.
The partial sum 𝑆( = 𝑎# + 𝑎% +⋯+ 𝑎(.

Summation notation is used to represent series. The Greek capital letter 
sigma is used to represent the sum.

P𝑎Q

(

QR#

where 𝑘 is the index of summation, 1 is the lower limit of summation, 
and 𝑛 is the upper limit of summation.



Arithmetic Series

An arithmetic series is the sum of the terms of an arithmetic sequence.
The formula for the partial sum of an arithmetic series is

𝑆( =
𝑛 𝑎# + 𝑎(

2

Example: Find the sum of the series ∑ 3𝑘 − 8#%
QR#

Solution:
𝑎# = 3 1 − 8 = −5
𝑎#% = 3 12 − 8 = 28

𝑆#% =
12(−5 + 28)

2 = 138



Geometric Series

A geometric series is the sum of the terms of a geometric sequence.
The formula for the partial sum of a geometric series is

𝑆( =
UV #AWB

#AW
, 𝑟 ≠ 1

Example: Find the sum of the series ∑ 3 Y 2QG
QR#

Solution:
𝑎# = 3 Y 2# = 6

𝑟 = 2

𝑆G =
6(1 − 2G)
1 − 2 = 378



Infinite Geometric Series

If the absolute value of the common ratio 𝑟 of an infinite geometric 
series is less than 1, the terms of the series will approach zero and the 
series will have a finite sum.
The formula for the sum of an infinite geometric series is

𝑆( =
UV
#AW

, where −1 < 𝑟 < 1

Example: Find the sum of the infinite series 1, #
%
, #
E
, #
[
,⋯

Solution:
𝑎# = 1 and 𝑟 = #

%
, therefore 𝑆( =

#
#AVC

= 2



Annuities

An annuity is an investment in which the purchaser makes a sequence of 
periodic, equal payments.

Given an initial deposit and an interest rate, find the value of an 
annuity.
1. Determine 𝑎#, the value of the initial deposit.
2. Determine 𝑛, the number of deposits.
3. Determine 𝑟. Divide the annual interest rate by the number of times per 

year that interest is compounded, and add 1 to this amount to find 𝑟.

4. Use the formula of the sum of a geometric series, 𝑆( =
UV #AWB

#AW
, to find 

the value of the annuity after 𝑛 deposits.



Quick Review

• How do you find the explicit formula for the 𝑛th term of a sequence?
• What is a recursive formula?
• How do you compute the factorial of 𝑛?
• How can you tell if a sequence is an arithmetic sequence?
• What is the explicit formula of a geometric sequence?
• What is the difference between a sequence and a series?
• What is the formula for the partial sum of an arithmetic series?
• How can an infinite geometric series have a finite sum?
• When working with an annuity problem, how do you find the value of the 

common ratio when given an interest rate?


