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Infinite Sequences

In mathematics, when we think of dnfinite Sequence(or sequencegor short)
we think of a list of numbers. Some examples of infinte sequences are:

1)1,2,3,4,5,...
2)4,3,2,1,0, -1, -2, ...
3 1111
24816
2 4 8
V3gar
We often denote the terms of a sequencehyay, ag, a4,.... For short we may

write

{an} or {antn—y
to stand for the entire sequence.

Let’s look more closely at the sequence
0 1 1 1 1 1
{an}nzl — 17 E? Za éa 1_6’ 3_21

We can graph this sequence
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Written like this we can think of the sequence as a function where

1 1 1 1 1
So even though we think of a sequence as a list of numbers, the actual definition
of sequence is the following.

Definition: An Infinite Sequence{an} is a function whose domain is the set of
positive integers. The functional valuag ay, as, as,... are theterms of the se-
guence, and the teray, is called thenth term of the sequence.

Note: Sometimes sequences start at numbers other than 1. For example
{an};o:;é, =agz, 4, a, ...

Notice that some sequences have a pattern. For Example:
111

1) 1, é, é, Z...

For short we can write these sequences



Example: Find theith term of each sequence.
3 4 5

1) 2, 5 A Vi

1 1 1

2) _17 57 _2_7, a‘...
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3) 1, — ——...
) Y Y 4

Y

NI -
Wl



Limit of a Sequence
Let {a,} be a sequence. We say that the sequ€g¢ convergesand has the
limit L, written

lima,=L

n—oo

if the terms of the sequenca,, can be made as closelias we please by taking
n sufficiently large. If a sequence is not convergent, it is said tdibergent.

Example: Find the following limits (if they exist).

gm (-5)

2) lim v/n

Nn—oo

3) lime™"

n—oo



4) lim (=2)"

n—oo

Limit Properties of Sequences
Suppose

lim a, and nIimbn

n—oo

converge. Then
a) rI]im can

b) lim (an £ bn)

) m 2

) Jim £

Examples: Find limits of the following sequences if they exist:

5n 2
n+3 n-1

1)an=



3
—gn

2)an=
5n
3) an
_n
n!
4)an =
_ 6




5) _3°+1 5
R~ R

7)an=5+



3N
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8) an =

n

10
Yan=
n!



