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Recap Previous Lecture

• A sequence is an ordered list of elements: f(n) = !".
• Geometric sequence: a, ar, ar2, ar3, …, arn-1

• Arithmetic sequence: a, a+d, a+2d, a+3d, …, a+(n-1)d
• Summations
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Outline

• Special sequences
• Sum of the elements of a sequence
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Outline

• Special sequences
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Sequence Formula
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Sequence Formula
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Some useful sequences
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Harmonic Sequence

• 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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Outline

• Special sequences
• Sum of the elements of a sequence
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Summation

• 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):

∑"#'% &" = ∑"#(%)'&"*'
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Summation



C. Long Lecture 10 February 13, 2019 15ICEN/ICSI210 Discrete Structures

Evaluating sequences
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Series

• When we take the sum of a sequence, we get a 
series

• We have already seen a closed form for geometric 
series

• Some other useful closed forms include the 
following:
• ∑"#$% 1 = u-k+1, for k£u
• ∑"#$% ' = n(n+1)/2

• ∑"#() '* = n(n+1)(2n+1)/6
• ∑"#() '$ » nk+1/(k+1)
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Infinite Series

• Although we will mostly deal with finite series (i.e., an 
upper limit of n for fixed integer), inifinite series are also 
useful

• Consider the following geometric series: 
• Sn=0(1/2n) = 1 + 1/2 + 1/4 + 1/8 + … converges to 2
• Sn=0(2n) = 1 + 2 + 4 + 8 + … does not converge 

• However note: Sn=0 (2n) = 2n+1 – 1  (a=1, q=2)
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Evaluating sequences
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Can you evaluate this?

Here is the trick. Note that

Does it help?
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Double Summation
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Solve the following
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Sum of harmonic series
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Products
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Dealing with Products
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Factorial
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Factorial
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Stirling’s formula
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Next class

• Topic: Cardinality of Sets
• Pre-class reading: Chap 2.5


