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Def:  Given a series Z a, ,let..S =a +a,+ a3 +...+a, be the n'" partial sum of the
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series. If the sequence {Sn }:11 is convergent and lim S, = =S exists as a real number, then the
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series Zan is called convergent and we write
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Z a, =S, the number S is called the sum of the series. Otherwise, the series is called divergent.
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Ex:  Evaluate the followmg
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% x:  Determine equivalent fraction:
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Def A telescoping series is one in which the n™ term can be expressed in the form

an = bn - bn+1
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Convergence of a telescoping series:

If Z a, 1s a telescoping series wit :@—Qhen Za converges if and only if the sequence
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{b, }converges. Furthermore, if {b, }converges to L then Za converges to L
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Ex:  Find the sum of the following: -
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If the series 2.15 convergent, then hm nd, = O

Theorem
ey st Uwegonn (D.T. > -
et t for Divergence: 1 hma does not exist or if lima, # Othe Za is divergent. s
1% e
Ex:  Show that the foll di t.
X wow at the fo ‘L:(')jvmg series is divergen };) z‘{" lo
3 . Loman >
n=l f\"?’O
=) ~ c #0 - —
S a = S oo (%) = DNEF /6T j—’f”amﬂ =<
N 90 n no <« *
2 v
T Zw(nﬂ) v = "rnc,w\oﬁdhf"*
‘{-QcAN?uJZ/)

b DT 2
{u& WJVN‘G

Snb—uf‘"—/ - _S: 7é;O

- Z“m v 4“67“7 N e

ZQO:J_%O
- l«m A, = /r\éf-)ooi 6

@> _2_00 Nt 2 Cf =
£ N N0
— ~ N , #




n=>o '.- % DTT =) 2_4"\ o auucy&v\s A

Theorem: If Z a, and an are convergent series, then S0 are the series
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\ \ _% The Integral Test and Estimates of Sums

Given a series i a, and consider f(x)=a, (ie. replaced nlby ){)
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Case | Case I
Introducing the test be given a series Zan and define a function f(n)=a,
n=1
Case I Z < _[ f(x)dx=> If j f x)dx is convergent, then Za is convergent.
n=1 n=1

Case II. Z:‘an > Ilw f(x)dx=> _[ ) f X dx is divergent, and then Z;a is divergent.
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Ex:  Determine whether the following series is convergent or dlvergent
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Sol:  Let f(x):—:Idex is convergent if p >1land it’s divergent if p <1
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The p-series ZLIS convergent if p >1and it’s divergent if p <1
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Determine whether the fg&owing series is convergent or divergent.
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Estimate the sum of a series:
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Remainder Estimate for the integral test:

Suppos¢ f (n) = a ) where f is continuous, positive, decreasing function for x > n and
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Zan is convergent. If R = S-S, then lef(x)dx <R < wa(x)dx
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Ex: a) Approximate the sum of the serieg by using the sum of the first 10 terms.

ﬁstimate the erroa involved in this approximation.
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b) How many terms are required to ensure that the sum is accurate to within 0.0005?
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Ex:  Determine Jow many termsjare needed to ensure the error within 0.005.
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