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We are going to learn another test that can be performed on certain 
infinite series to determine if they CONVERGE (i.e. have a fixed, finite sum) 
or DIVERGE (i.e. do not). This test is called the INTEGRAL TEST and it 
involves comparing an infinite series to an improper integral. 

To be able to fully understand the integral test, we first need a way to 
visualize a series.

To find if a series converges, we need to see if this area is a fixed, finite 
value! We will use what we know about improper integrals. 

To illustrate the idea of the INTEGRAL TEST, we will consider two separate 
examples. 



AD I t t t Yz t Yy t Ys t f4 L
SI han

I

I l l l l l l l l
I 2 3 4 5 6 7 8 X



BD Fant I t k t la t 46 t 125 t
fyy.kz

Sof

I

I l l T I l l l l



PAID THEt5DPB BDb8388 constant

THIN THEINTEGRALTEST f
suppose f IS courteous Positive DECREASING ON c N

and LET An_fcn
1 If fCx dx www.IGESTHEN cAnCoNh7ZGES

2 if fLxdx DIRIGESTHEN
n
AnDIARIES
c

YOUMUST CHECK 3 HYPOTHESIS

NotNECESSARY for fix To Always BE DECREASINGJUST MUST BE EVENTUALLY DECREASING BEYONDSOME
VALUE

INTEGRALTEST DOES NOTAWAYS work

ftp.faforfnsHEFIE.ae rG
Does.org EFEoh

i Show fix so for c SERIES

2 If f x g
AND glx IS INCREASING

for X C

D
a2 fin

A 1
for o

e



Ext O
ADF.hnIzTRYDIV.TEIT nligmwZIz O.DivESTDNA.T
SI fix z X I Compute flx3dx Oh7.8

QfteffoffPgt T.IE dx figwbfETzdx

f positive V LufEBxSItz

foeoren.sno.v qzµy µj

an.IEE7join.noesbs wtTX Z

I4ne2h2

Ef
SIEP2 COMPUTE fcxjd

ySIEPICHECKHypotheses 4XE dx Wd y
ofopgqf.IE final e24 mofette2
Of continuous
OfDECREASING E Z

fy j e2 4x4x soirees
i
X 42

So f x co WHEN X Yz

Test each series for CONVERGENCE or DIVERGENCE.
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Determine values of "p" for which the series CONVERGES 
and for which the series DIVERGES.
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Using the integral test, we can determine that a given series converges but we CANNOT 
determine what it converges to. We can, however, get a good approximation by using 
partial sums.  Naturally, approximations are not exact. We define the REMAINDER to be 
the difference between the exact value of a sum and the approximate value  

Using ideas similar to the integral test, we can figure out 
approximately how big the remainder will be... These are 
called REMAINDER ESTIMATES.

Consider the series 

Find an explicit upper bound for the remainder      when estimating the 
series with the nth partial sum. 



Find an n for which the upper bound on         is less than 0.0001, and then 
compute the nth partial sum to 5 digits for this specific n.


