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Which of the following series is absolutely convergent by the Ratio Test?

o .nng oo TL4 _9\n X (— nn
0 Z % (1) Z % (1) Z (?331414

n=1 n=1 n—=1

(a) T and IT only < correct
(b) T only

(c¢) II only

(d) II and III only

(e) I, II, and III

. An+1| __ 7: (n+1)33n _ l
(1) Al_rgo o, | = 111_1)130 s | = 3 < 1 (Absolute convergence)
: An+1| 1 (m+D)*(-2)"*1nl|
(11) Tltl_r)lolo o, | = Al_r)lolo Tt Dt (= z)n = 0 < 1 (Absolute convergence)
. 1 4
() lim [2] = lim |—= n | = 1 (Ratio test fails)
n-oo |l an n—>oo (Tl+1)3+4
?‘;1# o1 — < (Absolute convergence)



AlM Convergence of power series

A power series about a, or just power series, is any series that can be written in the
form,
S(x) =Yn-1¢y(x —a)*wherea,c, ER
* The ¢,’s are often called the coefficients of the series.
* A power series is that it is a function of x.
* For different x, the power series may or may not converges
* There is a number R so that the power series will converge for, |[x —a| < R| and
will diverge for |x — al > R. This number, R is called the radius of convergence for
the series
* The series may or may not converge if |x —a| = R
* The interval of all x’s, including the endpoints (|x — a| = R), for which the power
series converges is called the interval of convergence of the series

* To find the radius of convergence, we apply ratio test for absolute convergence of
the power series

* To find the interval of convergence, investigate the convergence at the endpoints
|lx —al| =R

Example: Plot the partial sums of Y., x™



AI‘M Convergence of power series

Determine the radius of convergence and interval of convergence for the following
power series.

lim 1442 = 1im (x+1)nt1gn — lim (x+1)| _ x+1| <1
n—oo | an n-oo 14M*t1(x+1)n n—oo 4
Zoo (D) (x+1)" |x + 1] <4 = RoC:R =4
4n * Endpoints:x+1=+4=>x=3,0orx =-5
« @x=3,5(x) =2, % iz (=1)™ (divergent)
e @x=3,5(x) = Zf’;l% = )72, 1 (divergent)
o (x—1)" e loC:—5<x<3
Z n!
. lans1] _ (x-1)"1nl | (x—1)
AE& Zn nooo lm+D1x-1n| ,11_{?0| | =0 <Tforallx
= RoC: R = o0
e |oC:—o<x <
2. .n!Qx+ 1"
=11 . ant1] _ qi [(n+DI@x+D)™H n+1l| 1
Al—rﬂo an - rlll_I)Tolo| n!(2x+1)n n—oo 2x+1| = oo > 1forallx + 2
= RoC:R =0
+ loCix =—2
2



AI‘M Convergence of power series

o _9\n :2
Find the radius of convergence of the series Z (=2) 13 z
n=0 (TI, T )
(a) O
(b) oo < correct
1
(c) 2
(d) 1
(e) 2

(=2)"1x2  (n+1)!

. a .
lim 2 = lim

n—oco dn noco (M42)!  (=2)"x?
= lim —— = 0 forall x
n—-oo (n+2)



AI‘M Convergence of power series

K

The series cn(z + 1)" converges when x = —4. Which of the following series is guaranteed to
n=1
converge?
o oo oo >
(D> e 0" (I Y en (1) )~ cn2" (IV) > ea3"
n=1 n=1 n=1 n=1

(a) T and IT only

(b) I, II, and IIT only < correct
(c¢) IT and IIT only

(d) II, IT1, and TV only

(e) I, II, IIT and TV

I [ [ [ \
\ J

v
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