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Definition

A sequence is an ordered list of elements.

Definition. A sequence is a function from a subset Z , 
usually {0,1,2, …} or {1,2, …} to a set S. We use the 
notation an to denote the image of n, while an is called 
a term of the sequence.

Example:

a subset of N: 1 2 3 4 5 …

S: 2 4 6 8 10 …
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Sequence 

We symbolize the sequence with {an}.

Note: Do not confuse it with the {...} symbol in 

set notation.

A sequence is clearer when given as a formula.

For example, the sequence in the previous 

slide can be written more specifically as {an}, 

where an = 2n.
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Write the formula for a1, a2, a3, …

1, 3, 5, 7, 9, …

-1, 1, -1, 1, -1, …

2, 5, 10, 17, 26, …

0.25, 0.5, 0.75, 1, 1.25 …

3, 9, 27, 81, 243, …

an = 2n - 1

an=(-1)n

an = n2 + 1

an = 0.25n

an = 3n
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Geometric Progression

• Definition. A geometric progression is a series 

that is in the form of a, ar, ar2, …, arn,

where the initial term a and the ratio r are real 

numbers.

Example:

The series {bn}, where bn=(-1)n

The series {cn}, where cn=2  5n
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Arithmetic Progression

• Definition. An arithmetic progression is a 

series of the form a, a+d, a+2d, …., a+nd

• where the initial term is a and the common 

difference factor d is a real number.

• Example:

• The series {sn}, where sn = -1 +4n

The series {tn}, where tn= 7 - 3n
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Other sequence example

Anyone know the name of the last row…?

ET2001-Matematika Diskrit Kuliah-4 7



String

A finite sequence is also called a string, its notation 

is a1a2a3…an.

The length of a string S is the number of terms in 

the string.

An empty string contains no terms at all. Its length is 

equal to zero.
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Summation of sequence

The symbol represents addition: am + am+1 + am+2

+ … + an.

The variable j is called the summation index, 

running from the lower limit m to the upper limit n. 

The index may use other letters..

What does this mean  𝑗=𝑚
𝑛 𝑎𝑗 ?
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We write it as
1000

j1

 j.
2

6

What is the value  j ?
j1

The value is 1 + 2 + 3 + 4 + 5 + 6 = 21.

Calculate ?

100

j1

The calculation using the previous method is 

somehow expensive

 j

Summation of sequence
How to write the sum of the first 1000 terms of a 

series {an} with an=n2 for n = 1, 2, 3, … ?
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Summation of sequence
Friedrich Gauss found this formula:

n


j1

j 
n(n 1)

2
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If there is such a formula, the sum of any 

length of string can be determined easily, for 

example:

 

𝑗=1

100

𝑗 =
100 (100 + 1)

2
=
10100

2
= 5050



Double Summation

Regarding nested loops in programming (e.g. in 

C, Pascal, Java, …), there are double, triple 

additions etc.:

Example:
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5 2

5

ij
i1 j1

(i  2i)
i1

5

3i
i1

 3691215  45



Mathematician of the day
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• http://oeis.org/
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Exercise
1. Calculate a0, a1, a2, and a3 from {an}, where an equals

(a) 2n+1

(c) n/2
(b) (n+1)n+1

(d) n/2 + n/2

2. Give formula for the sequence

(a) 3, 6, 11, 18, 27, 38, 51, 66, 83, 102 …

(b) 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, …

(c) 0, 2, 8, 26, 80, 242, 728, 2186, 6560, 19682, …

3. Calculate

8

3 2
j0

j

(a)

i j
2 3

(c) 
i1 j1

4

 2 3j 

j0
(b)

2 3
2 3

i1 j1

(d) i  j
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