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Sequence

A sequence is an ordered list of elements. 



C. Long Lecture 9 September 23, 2018 5ICEN/ICSI210 Discrete Structures

Examples of Sequence
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Examples of Sequence

Not all sequences are arithmetic or geometric sequences.

An example is Fibonacci sequence
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More on Fibonacci Sequence
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Examples of Golden Ratio
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Sequence Formula
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Sequence Formula
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Some useful sequences
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Sequences

• Definition: A sequence is a function from a subset of 
integers to a set S.  We use the notation(s):

{an} or {an}#$%&

• Each an is called the nth term of the sequence
• We rely on the context to distinguish between a 

sequence and a set, although they are distinct 
structures
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Sequences: Example 2

• The sequence: {ℎ#}%&'( = 1/n 

is known as the harmonic sequence

• The sequence is simply:

1, 1/2, 1/3, 1/4, 1/5, …

• This sequence is particularly interesting because its 

summation is divergent:

∑%&'( (1/n) = ¥
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Sequences: Example 1

• Consider the sequence
{(1 + 1/n)n}!"#$

• The terms of the sequence are:
a1 = (1 + 1/1)1 = 2.00000
a2  = (1 + 1/2)2 = 2.25000
a3 = (1 + 1/3)3 = 2.37037
a4 = (1 + 1/4)4 = 2.44140
a5 = (1 + 1/5)5 = 2.48832

• What is this sequence?

• The sequence corresponds to limn®¥{(1 + 1/*)*}!"#$ = e = 
2.71828..
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Book stacking example
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Book stacking example
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Progressions: Geometric

• Definition: A geometric progression is a 

sequence of the form

a, aq, aq
2
, aq

3
, …, aq

n
, …

Where:

• aÎR is called the initial term

• qÎR is called the common ratio

• A geometric progression is a discrete analogue 

of the exponential function

f(x) = aq
x
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Geometric Progressions: Examples

• A common geometric progression in Computer Science 
is:

{an}= 1/2n

with a=1 and q=1/2
• Give the initial term and the common ratio of 

• {bn} with bn= (-1)n

• {cn} with cn= 2(5)n

• {dn} with dn= 6(1/3)n
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Progressions: Arithmetic

• Definition: An arithmetric progression is a 
sequence of the form

a, a+d, a+2d, a+3d, …, a+nd, …

Where:
• aÎR is called the initial term

• dÎR is called the common difference

• An arithmetic progression is a discrete
analogue of the linear function

f(x) = dx+a
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Arithmetic Progressions: Examples

• Give the initial term and the common difference of 

• {sn} with sn= -1 + 4n

• {tn} with sn= 7 – 3n
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Summations

• You should be by now familiar with the summation 
notation:

∑"#$% &" =  am + am+1 + …  + an-1 + an

Here
• i is the index of the summation
• m is the lower limit
• n is the upper limit

• Often times, it is useful to change the lower/upper 
limits, which can be done in a straightforward manner 
(although we must be very careful):

∑"#'% &" = ∑"#(%)'&"*'



C. Long Lecture 9 September 23, 2018 26ICEN/ICSI210 Discrete Structures

Infinite Series: Geometric Series

• In fact, we can generalize that fact as follows
• Lemma:  A geometric series converges if and only if

the absolute value of the common ratio is less than 1

(aqn+1-a)/(q-1) if q ¹ 1

Si=0
n (aqi) =

(n+1)a if q = 1
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Sum of geometric series
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Sum of arithmetic series
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Next class

• Topic: Sequences and Summation (2)
• Pre-class reading: Chap 2.4


