Section 9.3 Integral Test and p-series Test

Integral Test

&1
Use the Integral Test to show that the series Z— diverges.
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=14+t L Harmonic Series
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j—d = I|m dx = Ilm(ln\xH ) = lim(In[b| - In1) = oo = diverges
1 X b»oo b—w 1 b—ow

The Integral Test states that if the corresponding integral J‘ldx diverges,
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then the series Z diverges.
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Integral Test

N
Use the Integral Test to show that the series Z—z converges.
n=1

Corresponding continuous function f (x) = iz x>1
X
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jiz x = lim XZdX—|Im( x‘l‘b)zlim . T e S converges
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The Integral Test states that if the corresponding integral j — dx converges,
X

. &1
then the series Z—z converges.
n=1 n
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Use the Integral Test to show that the series 2—3 converges.
=1 N

Corresponding continuous function f (x) = % x>1
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J:nm(_—?J=2= converges

X b—)oo b—o0

w -2
j% x = lim x3dx_I|m X
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The Integral Test states that if the corresponding integral _[ — dx converges,
X
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then the series 2—3 converges.
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Integral Test

Use the Integral Test to show that the series Z diverges.
—=3n+5
Corresponding continuous function f (x) = 2 x>1
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=00 — ZE In \8@ = oo = diverges

The Integral Test states that if the corresponding integral j dx diverges,
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then the series Z diverges.

—=3n+5



Integral Test

Use the Integral Test to show that the series Z

converges.
~n’+25 J
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Corresponding continuous function f (x) = — x>1
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The Integral Test states that if the corresponding integral j T
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then the series Z 1

T diverges.
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Integral Test
Use the Integral Test to show that the series i@j diverges.

n=1

Corresponding continuous function f (x) = (gj x>1
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The Integral Test states that if the corresponding integral j @j dx diverges,
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then the series Z(gj diverges.
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Integral Test

. &linn . .
Show that the series » —— diverges by using the Integral Test.
n=1
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The Integral Test states that if the corresponding integral fln—xdx diverges,
X

then the series Z— diverges.
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Integral Test

. &lnn :
Show that the series Z—z converges by using the Integral Test.
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Note : j%dx = jx‘z In xdx = XT[—1+ (-1)Inx]  Using Formula 89
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The Integral Test states that if the corresponding integral j—zdx converges,
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then the series Z— converges.
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Integral Test
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Use the Integral Test to show that the series Z—S converges.
n=1
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The Integral Test states that if the corresponding integral j —-dx converges,
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then the series Z—S converges.
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p-series Test

We have already seen:

The series Z diverges by the Integral Test.

n1

0

The series Ziz converges by the Integral Test.

n=1

0

The series Z% converges by the Integral Test.
n

n=1

p-series Test:

The series zip diverges if p <1.
n=1 n

The series Zi converges if p >1.
n=1 n

p-series Test

Use p-series Test to show that the series Z T diverges.

=1 &1 :
— = >» —— isap-series with p =1/2; therefore, diverges.
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p-series Test

Use p-series Test to show that the series Z \/_ diverges.

Z - 13 = Z ;,1,4 IS a p-series with p = 3/4; therefore, Z\/_ diverges.

p-series Test
Use p-series Test to show that the series z \/_ converges.
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nz3x5 nznm is a p-series with p =5/3; therefore,%3 -

p-series Test

Use p-series Test to show that the series Z( ! + ij converges.

n=1 \F n3

Z 14 =z },3 IS a p-series with p = 4/3; therefore, Z\/_ converges.

= 1 . i . =1
Y = is ap-series with p = 3; therefore, >~ = converges.
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In summary: » | —— + = | converges.
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p-series Test
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Use p-series Test to show that the series Z —— +— | diverges.
n=1 \3/ n7 n
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ZE is a p-series with p =1; therefore, Z divverges to .
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In summary: ;(W +ﬁ] P nzﬁ Z[\/_ j diverges.





