Calculus 12 Ch. 1: Limits and Rates of Change

1.6 Infinite Sequences
A sequence is defined as a list of numbers written in a definite order:

ti,ta ta by, e, by o

The first term is ty, the second term is t,, and so on to the nth term. We will only considering infinite
sequences, such that t,, is succeeded by t,, 1.

For every positive integer n there is a corresponding number t,;, so you could think of a sequence as a
function whose domain is the set of positive integers. Instead of using function notation and writing t(n)
we write t,, for the value of the function at the number n.

Ex.1
List the first five terms of the sequence defined by
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Notice that the terms in the above sequence are all less than 1 because n < n + 1. They get closer and
closer to 1 as n increases. If we take the limit as n approaches infinity, we the sequence equals 1.

1

lim e
oo + 1
And in general, for any sequence t,
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EX. 2 !
Find lim <. toe |, 3
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The previous example demonstrates a general fact for sequences:

1
lim—r= ifr>0
n-oon

In addition to this rule, the propetties of limits described in Section 1.2 are also valid for limits of
sequences.
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Ex. 4
Find the following limits if they exist.
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From example 4(b) the following result can be reasoned.

If|r] <1, then lim ™ =
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Ex. 5

h=LAL=1f

Find the first eight terms of the sequence.
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Homework Assignment
‘ e Exercise 1.6: #1,2,30dd, 4, 5,7, 9

The Fibonacci sequence is defined recursively by the equations.
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