
14. Sequences, Series and Partial Sums

Sequences

In the previous lesson, we learned about pattern of numbers. In this lesson we discuss 
about Sequences.

A sequence is an ordered list of numbers.

The sum of the terms of a sequence is called a series.

Each number of a sequence is called a term (or element) of the sequence.
A finite sequence contains a finite number of terms (you can count them). 1, 4, 7, 10, 13
An infinite sequence contains an infinite number of terms (you cannot count them). 1, 4, 7, 10, 
13, . . .
The terms of a sequence are referred to in the subscripted form shown below, where the natural 
number subscript refers to the location (position) of the term in the sequence.

(If you study computer programming languages such as C, C++, and Java, 
you will find that the first position in their arrays (sequences) start with a subscript of zero.)

The general form of a sequence is represented:

The domain of a sequence consists of the counting numbers 1, 2, 3, 4, … and the range consists of 
the terms of the sequence.
The terms in a sequence may, or may not, have a pattern, or a related formula.
For some sequences, the terms are simply random.

Let’s examine some sequences that have patterns:

Sequences often possess a definite pattern that is used to arrive at the sequence’s terms.

It is often possible to express such patterns as a formula. In the sequence shown at the left, an explicit 
formula may be:



Examples:

Sigma Notation and Series

Consider the sequence 10.20, 11.40, 12.10, 13.40 where each term represents the amount of money 
you earned as interest on your savings account for each of four years.

The sum of the terms, 10.2 + 11.4 + 12.1 + 13.4, represents the total interest you earned in the four 
year period. Such a sequence summation is called a series and is designated by Sn where n represents 
the number of terms of the sequence being added.



Sn is often called an nth partial sum, since it can represent the sum of a certain “part” of a sequence.

A series can be represented in a compact form, called summation notation, or sigma notation. 
The Greek capital letter sigma, , is used to indicate a sum.

 

Examples:



Strategies to remember when trying to find an expression for a sequence (series):



Arithmetic Sequences and Series

A sequence is an ordered list of numbers. 
The sum of the terms of a sequence is called a series.



 
While some sequences are simply random values, other sequences have a definite pattern that is used 
to arrive at the sequence’s terms. 
Two such sequences are the arithmetic and geometric sequences. Let’s investigate the arithmetic 
sequence.

If a sequence of values follows a pattern of adding a fixed amount from one term to the next, it is 
referred to as an arithmetic sequence. The number added to each term is constant (always the same).

The fixed amount is called the common difference, d, referring to the fact that the difference between 
two successive terms yields the constant value that was added. To find the common difference, subtract 
the first term from the second term. 
Notice the linear nature of the scatter plot of the terms of an arithmetic sequence. The domain consists 
of the counting numbers 1, 2, 3, 4, … and the range consists of the terms of the sequence. While the x 
value increases by a constant value of one, the y value increases by a constant value of 3 (for this 
graph).



Examples:

Formulas used with arithmetic sequences and arithmetic series:

Examples:





Geometric Sequences and Series



 
A sequence is an ordered list of numbers. 
The sum of the terms of a sequence is called a series.

 



While some sequences are simply random values, other sequences have a definite pattern that is used 
to arrive at the sequence’s terms. 
Two such sequences are the arithmetic and geometric sequences. Let’s investigate the geometric 
sequence.

If a sequence of values follows a pattern of multiplying a fixed amount (not zero) times each term to 
arrive at the following term, it is referred to as a geometric sequence. The number multiplied each time 
is constant (always the same).

The fixed amount multiplied is called the common ratio, r, referring to the fact that the ratio (fraction) of 
the second term to the first term yields this common multiple. To find the common ratio, divide the 
second term by the first term.

Notice the non-linear nature of the scatter plot of the terms of a geometric sequence. The domain 
consists of the counting numbers 1, 2, 3, 4, … and the range consists of the terms of the sequence. 
While the x value increases by a constant value of one, the y value increases by multiples of two (for 
this graph). 
Examples:

Formulas used with geometric sequences and geometric series:

Examples:




