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Does the series 2 ( — ] converge or diverge?
—\nt+t2 n+4
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Does the series Z — converge or diverge?

n=1 n

* 1| .
Does the sequence { —_ } converge or diverge?
n
1



Important reminders:

- A sequence 1s a LIST { }
o A sequence converges if it has a limit as 77— > o

- A series is a SUM 2
o Converges 1f the sequence of partial sums {S,, S;, S,, ...} converges
o If terms do not approach 0 then it diverges



Geometric Series Test

A geometric series is in the form Z ar”, a #0.
n=0

2
Zalr” —a,+a;r+ar’+ar .. +ar’+...
n=0

The geometric series diverges if ‘ r‘ >1.

The geometric series converges if ‘ r‘ <l.
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If ‘ r‘ < 1, then the series converges to the sum S = 1 .
—r

The sum of the first n terms of a geometric series is

al(l—r”).

1—r

S =

n




Examples: Determine whether the following infinite series converge or
diverge. If they converge, what 1s the sum of the series?

o0




3) 0.080808....



We can typically only determine whether an infinite series (sum) converges
or diverges. Quite often, we cannot find the actual sum.



Basic Divergence Test

(e o]

If lima, #0, then the series Zan diverges.

n— oo
n=1

Note: This does NOT say that if lim a, =0, the series converges.

n—>oo

****The Basic Divergence Test only proves divergence.****

If lima, =0, then the test doesn’t tell us anything, and we need to use
1 —> o0

another test.



Examples:
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R 2 2n!l+1

n=1

Note: (2n)! is not the same as 2n!.
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6. Find Iim

x—eo 33X
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7. Give the value of Z —
3

n=1



Some more examples:

Find the sequence of partial sums for 2 2 1 q

L
Looking at the sequence of partial sums for )) 241>

n=1

we can say that this

series



Popper 20
8. Determine whether the following sequence converges or diverges. Ifit
converges, find its limit.

n
an, :[1+5—2n)

9. Determine whether the following series converges or diverges.

j(H%j”

n=1



