Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.
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Examples of Comparisons that You Should Know

bn grows slower than G
In(n) any polynomial
any polynomial of degree k any polynomial of degree greater than k
any polynomial any growing exponential (a”, where a > 1)
b" a™, wherea > b>1
any growing exponential n!
n! n"

* Provide justification. For example,

. 5x3+2x—4 , _ _
lim 3n = (), since exponentials grow faster than polynomials
TL—r o0
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8.4 Alternating Series

Definition. Given b,, > 0, the series
Z(_l)n_l b, =01 — b2 +b3 —bg+---
n=1

is called an alternating series.
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8.4 Alternating Series

Example: Consider the harmonic series

i11+1+1+ = 00
~n 2 3 h

Here is the alternating harmonic series

> 1

Z(_l)n—ll—1_1+1_l_|___1_|_...
n 2 3 4 5 6

n=1

The original harmonic series diverges to infinity but the alternating harmonic
series converges!
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8.4 Examples of Convergent Alternating Series

1 1To 1wt

i(—l)”“ 1 1 1 1 1

n=1
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8.4 Graphical Demonstration of Convergence of the
Alternating Harmonic Series

i( 1)n_11_1 L1 11
—~ n 2 3 4 5

Desmos
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8.4 Alternating Series Test

oo

Alternating Series Test. Suppose Z:(—l)”_1 b, is an alternating series.

n=1
If b,, satisfy the two conditions

(a) lim b, = 0 (vanishing at infinity)
n—oo

(b) by > bny1 (decreasing)

then the alternating series is convergent.
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8.4 Alternating Series Test

Show that the alternating harmonic series converges.

i(_l)”_ll—l_l+l_1+l_...
— n 2 3 4 5
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The Series %(-\f“‘yl\’ safisfies Hhe hypothess of Hho alkww\h‘,j

n=\

Senies Test s s cov\vcv%u,\—l-_
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8.4 Alternating Series

Test the series for convergence or divergence.

n=1

Use t\e o\\k‘mavl-inj sevieS test Check +hae H/FDH/\ZHS

O \/mshiA3 ot 'mﬁmh

, It (
vx\—\:oo Ln ‘V\\l’w;’ n
= 0
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Do . \\n-
The Series Z_j‘—t—‘{%_——‘ satisfies He hypriheses of Hu o thernating Sevies fest
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8.4 Alternating Series

Test the series nz_:l(—l 4?23? ] for convergence or divergence.
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8.4 Alternating Series

: n+1
Test the series Z(—l) -]

n=1

for convergence or divergence.
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