Convergent and Divergent Sequences

Convergent Sequence — A sequence, S, converges to the
limitSif lim §, = S.

n—00

Divergent Sequence — a sequence that is not convergent

*For each sequence:
a. List the first 4 terms

b. Identify if it is convergent or divergent. (Explore some ideas together.)
c. If convergent, identify the value of the convergence. (Explore some ideas together.)
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Introduction to Convergent/Divergent Geometric Series

Let’'s begin with Geometric Sequence.

1. Given: 7,= ?,7,...
’274’8
a. Write an explicit formula for this sequence.

b. Is this sequence convergent or divergent.
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2. Given: 5 ,
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a. Write an epr|c1t formula for this sequence.
b. Is this sequence convergent or divergent.
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3. What should you be looking for to determine whether a geometrlc sequence is convergent or divergent? Why

does this make sense? GeomeTuic Sen.\es
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4. We recently derived the formula for the sum of a
geometric series to be
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5. We can look at this geometric summation as an
infinite series where n = oo.
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6. What happens to this formula for a geometric series
whenn —» o and |r| > 1?
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7. What happens to this formula for a geometric series
whenn — o and |r| < 1?
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8. Analysis of the Infinite Geometric Series

® _3 n-1
4 . ( )
Z 4
n=1
a. What do you think the result of the infinite sum will be?
b. What are the first six terms in the sequence?
c. What are the first six summation terms of the series?

d. What will the graph of the first 6 summation terms looks like?
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The nth Term Divergence Test
sn?-1

Notes: Use Zf{;lw

S

T Ves ™

Tou Divencence

e Q = AN A Gesramc ExXPREESEN For A Senes
Se '
@ Ao | e e s
\F “400 i
IR - c
\F 0 @"‘ = S ) e on ceostond
LAY
1. 2.
3 4n? —nd 1
7 —3n3 ZE
n=0 ) n=1
3
2 3 - . A
g 3e K -0 )5S =B :—L S = = ©
n —>°= :}__3(\3 N> "gf} 3 W D=
o € ON CLuS o
scates  DAWERESS ©
3. 4,
n+2 i 1
2n?+7 n2
n=1 n=1
Q. na - (o) O .._-\--a_ = O
v\.aao 'a_(\ “—EOQ n
5.
0.0 [v0)
nn
Zne“ —
n!
n=1 n=1
n n
. - o0 "\
)/voo n - e ‘&/;, ’(__\_\__ - o
n-= n—=>c .
D\Qe"‘.es




Practice WS with Series (Converge

or Diverge)

The Ratio Test — Method to Prove Convergence or Divergence
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p-Series: Z,°1°=1H where p is a constant (a power) and n is the incremental value in the series

Explore: Write out the first several terms in each series and write whether you believe the series converges or diverges.
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What causes this?
1. The interval of integration is infinite
2. The integrand is discontinuous in the interval

Improper Integrals — Integrals that cannot be computed using a normal Riemann Integral

We will use limits to assist us in calculating these definite integrals.
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Integral Test

Given Y a, where a, = f(x) is a continuous, positive decreasing function then,
1. If fkwf(x)dx is convergent so is Yipe g On-

2. If fkoof(x)dx is divergent so is Yoy G-

*Show that each series is convergent or divergent using the Integral Test.
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Comparison Test: You are comparing an Unfamiliar Series with a Familiar Series to determine Convergence or Divergence.

Familiar Series are oftentimes Geometric Series or p-Series.
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Intuition - Converging or Diverging? 2;’5:1-271—_1 Can you use the Comparison Test to Prove your intuition? Why or why not?
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Use either the comparison test or limit comparison test to prove whether each series converges or diverges. In some cases either test is appropriate. In other
cases, only one test will work.
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4. Review! Decide whether each of the following is a (constant multiple of a) p-series, geometric series, or neither.
For those which are p-series or geometric series, determine whether they converge or diverge.
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The Alternating Series Test

1. lim a, = 0 and

n—oo

2. a, is a decreasing sequence

the series is convergent....else, inconclusive result.

} Given Alternating Series Y.(—1)" a,, or Y.(—1)"**! a,, where a,, = 0 for alln. Then if,

*Determine if each of the following in convergent or if the Alternating Series Test is inconclusive.
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Given: f(x) = cos(x)

c. Fill in the following table (rounding to 3 decimal places
a. Determine a line P(x) that closely matches the when necessary).
characteristics of f(x) at the point (0, 1).
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Given: f(x) = cos(x)

Determine a fourth degree polynomial, P(x), that closely matches t
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cteristics of f(x) when centered at x = 0.




Taylor Series as an infinite sum.

S e

Write a Taylor/Maclaurir (centered at x = 0) Series polynomial function with at least 4 terms for each of the
following functions. Then write the polynomial function as an infinite series. Use a separate sheet of paper for work.
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Investigating the Taylor/MacLaurin Series for f(x) = tan"x centered at x = 0. _
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