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Math 152/172 WEEK in REVIEW 8 Spring 2016
Sections 10.3, 10.4.

10.3 : The Integral and Comparison Tests; Estimating Sums

THE TEST FOR DIVERGENCE: If lim a, does not exist or if lim a, # 0, then the series z iy,
—roo n—roo
is divergent.
¢« THE INTEGRAL TEST: Let Zan be a positive series. If f is a continuous and decreasing
(s 4]
function on [a, 00) such that a, = f(n) for all n > a then Zaﬂ and f f(z) dz both converge or
a

hoth diverge.

o THE COMPARISON TEST: Suppose that 3" a,, and }_ b, are series with nonnegative terms and
ay, = by, for all n.

1. If 3" by is convergent then 3" a,, is also convergent.

2. If 3" a, is divergent then ¥ by, is also divergent.

o LIMIT COMPARISON TEST: Suppose that ¥ a, and 3 by, are series with positive terms . If

. iy
lim —==¢
n—oo n

where ¢ is a finite number and ¢ > 0, then either both series converge or both diverge.

1
o The p-series, Z -l converges if p > 1 and diverges if p < 1.

¢ REMAINDER ESTIMATE FOR THE INTEGRAL TEST: If ¥ a,, converges by the Integral Test
and K, = s — s,, then —

%ﬂn = 5n.) ncj: f[i') dz < R—n = \[:,O f(T)@




wir8_sol.notebook March 28, 2016

Examples.

1. Determine if the series E ﬁ is convergent or divergent.
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2. Find the values of p for which the series Z is divergent.
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3. Determine if the following series is convergent or divergent:

a0

2012 = A0 2= 20n > Lz 22
) TR a5 ey
O LT T e E T i e a7

oo 2 Yot z o= 2

n- 412 n n ==ay .
Yy it AT = 5L diergens.
{ ~ ’f?’lE*—Fﬁ r=1 [nb h=/ n3 L’L=/ n |

a2+l
bm _’—/4’ nn*+p
naoe nttl = bom [ ) = (>
n === Jpett Foo,

E n*t2 a&&y@rggé /’(7 the Aot COM/’WVJJ’D/L Tek.

r=t W

/ o o= newr zero  dm X x

n—; /VO} . ) )
N —— ~ L= weld L Con vergen~
%ﬂn? ~ == . Compare %/ﬂ / ?7/99

/i é’mcﬁ) o aonzlrerﬁe/rl /27 Alpait C’om/x&rg
5n &:VWB—% = O
(d) Z 5n° +e” Z-i;__/_;j

6nf — e—6n

T ' T 5 and S 4 Aierert

6 - b J h=/ 7 gere
n=1 bn h=s lbn

Hould we e Combartzon Zert.
et bnt-et bn br
— ~5n
- L = o> te (’/OM,bMe with 96 5

-1 T2 ) mel ppe g = b

. = 5
By Comfportton  Test, = b:’;i @&Ver?vuéj




wir8_sol.notebook March 28, 2016

is convergent.

o0
1
4. Find the values of p for which the series E IO
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5 (a) If Z o is used to approximate Z - find an
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(b) Find the sum of the series Z i correct to 11 decimal places.
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upper bound [on the error using the Integral

n=/15.
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6. Given the series E nde ™.

n=1

(a) Show that the series converges.
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(b) Find an upper bound for the error approximating this series by its 5th partial sum ss.
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10.4 : Other Convergence Tests

e ALTERNATING SERIES TEST: If &, = 0, nlingo b, = 0 and the sequence {b,} is decreasing then

the series 3 (—1)"by, is convergent.

In+1

e RATIO TEST: For a series % a,, with nonzero terms define L = lim
in

n—roo

1. If L < 1 then the series is absolutely convergent (which implies the series is convergent. )
2. If L = 1 then the series is divergent.
3. If L = 1 then the series may be divergent, conditionally convergent or absolutely convergent
(test fails).
[ u]
e The Alternating Series Theorem. If Z(—l}“bn is a convergent alternating series and you

n=1
used a partial sum s, to approximate the sum s (lLe. s == sn) then |Fn| < by,

Examples condiion

7. Determine whether the following series converges absolutely, (converges but not absolutely/ or di-

VETges.
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8. Which of the following statements is TRUE?

[ ] O
(a) If an = 0 for n = 1 and Z[—l)”aﬂ converges then Z (n CONVETges. , 4 tree
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(s s} O
(b) If a, = 0forn > 1 and Z a, converges then Z(—l]”an converges. [7RUE
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9. Given the series Z(—l]““ngf "

n=1
(a) Show that the series converges. ,
= 3 -2
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Therefore, S ()™ p 3 g ’ Ko /)
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(b) Find an upper bound for the error approximating this series by il;spartia] ST 85.
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