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1. Please join the queue
2. Mini review of some topics covered —
3. Practicel - CARE Worksheet, Practice Exams E L

a. Please raise hands for questions rather than put them

Need extra help? — 4th Floor Grainger Library

Subject Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Math 231 (E) 6pm-9pm 12pm-3pm 3pm-8pm 7pm-10pm  1pm-3pm
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Series / Sequences

» Sequence: Just the list of the numbers
* Limits of sequences
* Treat it like a function

* Convergence
* Treat it like a function
* Derivative can tell you if it is always increasing or decreasing

* Series: The sum of a sequence

* |f a series converges, then the sequence must converge as
well.

* However: If sequence converges, then the series may or may
not converge.

* Xa, converges if the limit of the series converges. I UNIVEREITY OF
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Integral Test

s Letan=f(n):
. f f(x)dx (from k to infinity) converges if the series converges (2ay).
Must be:
* Continuous
* Positive
* Decreasing

* P-test:

* The seriesX nip convergesifp>1anddivergesifp <1.
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Comparison/Limit Tests

» Direct Comparison Test:

» Let 0 <an < bn.
» If the series of bn converges, then the series of an does as well.

» If the series of an diverges, then the series of bn does as well.
» Limit Comparison Test:
» Let 0 <an, bn
» If the limit of an/bn = C, and C is a nonzero, finite number (ie. not zero or infinity)

» Then one of two things:
» Both an and bn converge.

» Both an and bn diverge.
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Alternating Series Test

» What is an Alternating Series?
» The series is changing signs with each subsequent term
» Za,(—1)"t1

» Alternating Series Test

» With series 2a,, a, =(—1D"b, OR a,=(-1D""b,
> If lim,, ., b, = 0
AND

» b, is a decreasing sequence

» The series XZa, is convergent
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Absolute Convergence

* Absolute Convergence:
« If the absolute value of a series, then the series is absolutely convergent.

« Conditional Convergence:

« If a series if convergent, but the absolute value of the series diverges, then
the series is conditionally convergent.

* Negative signs can only help convergence!
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Root Test

Theorem 2.1 (Root Test). Let a,, be a sequence and Enmzl a,, be the associated series. Let us define

1
by, = n"l..f |"—1n| — |‘1ﬂ.| ;"n!

and assume that lim,, ... b, = L. Then

o0
1. if L < 1, then Z a, converges absolutely;

n=1

[m 4
2. if L > 1, then Zan diverges;

n=1

3. if L. = 1, then no information is obtained.
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Ratio Test

Theorem 3.1. Let a,, be a sequence and 5, a, be the associated series. Let us assume that

n41
iy

lim = L.

— 2o

Then

o
1. if L < 1, then Z ay converges absolutely;

n=1
[m

2. if L > 1, then Zan diverges;
n=1

3. if L = 1, then no information is obtained.
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Strategies

1.Check divergence
with limit

2.Look for easy P-
Test/Geometric

3.Inspection

TEST SERIES CONVERGES IF... DIVERGES IF... COMMENTS
nth Term - should be first test
Test for an n/a lim #0 used. Inconclusive if
Divergence n=1 il limit = 0.
B use if there is a
Geometric Z ar*t Irl <1 rl =1 “common ratio”
Series Test | n=1 - a
1—1r
= 1 harmonic series when
P-Series Test Z P p>1 p<1 p=1. Useful for
n=1 comparison tests.
= f(x) must be
Integral Test ; an f1°° f(x)dx f1°°. f(x) dx :?‘r(;t(ijr;uct:::,si;:‘:sitive,
@, = f(x) converges diverges
0< a, < b, 0s b, S a,
Direct = = = to show convergence,
Comparison Z Qan Z b, Z by find a larger series.
Test n=1 n=1 n=1 to show divergence,
COTNELSES diverges find a smaller series.
o % lima—">0, limh>0, )
Limit n-eo u?n n-o Ofn apply I'hospital’s rule
Comparison Z an if necessary;
Test n=1 Z by Z bn inconclusive if limit
B =1 equals 0 or o
converges diverges
Alternating = Qi1 < Ay, must prove that the
Series Test Z(—l)““a] lima, =0 lima, #0 limit equals 0 and that
n=1 g i terms are decreasing
- Apy + test fails if :
Ratio Test z a, lim =t <1 lim y >1 li Ansa| _ 1
— n-+00 n-oo nl_'n; @, =
= test fails if:
Root Test Z an

lim Vla,| <1

lim Vla,| > 1

tim Vel =1




Power Series

* Can be defined by the fgrm:

z Cox™ = Cy + Cyx + Cyx? + C3x3 + -+
n=0

* (, are the coefficients
* Series is a function of x

* Canbe cent%red at any number:

z Cn(x - a)Tl: C() + Cl(x — a) + Cz(x — a)2+C3(x — a)3.|_

n=0

UNIVERSITY OF

ILLINOIS

URBANA-CHAMPAIGNHN




Power Series

- Domain of Convergence: For what values will the series
converge?

« Use tests to find out what values of x satisfies convergence criteria.

Theorem 3.1. For any power series
o

Z ez —a)™,

n=>0

there are exactly three possibilities for the domain of convergence (DOC) and radius of convergence (ROC).
1. Converges only at z = a, or
DOC = {a}, ROC = 0;
2. Converges for all z, or

DOC = (—o0, ™)), ROC = og;

3. There is an R such that the power series converges for |z — a| < R and diverges for |z — a| > R,
ROC = R.

Remark 3.2. In the case with a radius of convergence R with 0 < R < oo, we have to check the endpoin

“by hand”.
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Good luck on your exam!

You can use the rest of the time to practice
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Join the queue!

Subject Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Math 231 (E) 6pm-9pm 12pm-3pm 3pm-8pm 7pm-10pm  1pm-3pm
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   ∑  n = 0 ∞   C n  x n =  C 0 +  C 1 x +  C 2  x 2 +  C 3  x 3 + …


   C n


   ∑  n = 0 ∞   C n   ( x − a ) n =  C 0 +  C 1 ( x − a ) +  C 2   ( x − a ) 2 +  C 3   ( x − a ) 3 + …

