Sequences 8.1 (cont.)

im o ook o bt e f6)

n->00

Turns out there's a lot of similarity between how the limit of a function behaves and how the limit of a
sequence behaves as we move out to infinity.

Theorem:
If a, is a sequence and f(x) is a continuous function such that a; = f(i) for any positive integer i and
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Basically, this means that we can treat the limit of a sequence going to infinity the same as
we would treat the limit of a similar function headed to infinity.
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The blue dots and the
red curve head to the same
place as x or n go to infinity.




Properties of the limits of sequences
(stolen from the properties of limits of functions headed to infinity)

Sum Rule
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Constant Product Rule

Continuous function rule: If f(x) is a continuous function then
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Because we can treat sequences as "normal" functions, this means we can also use L'Hopital's Rule

(Technically, derivatives aren't defined for sequences. But for the purposes of using
L'Hoptial's Rule, we can pretend we can take the derivative of a sequence.)
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Upper bounds:

We say that a sequence a, is nondecreasing if a’ — i.'. | for all positive integers i.
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We say the number M is an upper bound of a sequence a, if a , é /V\

for all positive integers i.
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Theorem:
A nondecreasing sequence converges if and only if it has an upper bound.
Also, a nondecreasing sequence, if it converges, converges to its least upper bound.
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Do the following sequences converge or diverge?
If they converge, what's the limit?
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