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11.4 The Comparison Tests Va
Comparison tests determine convergence or divergence by comparing a given series to one whose

behavior is already known. The Direct Comparison Test compares terms directly, while the Limit
Comparison Test examines the limit of the ratio of corresponding terms.

The Direct Comparison Test

Theorem. Suppose that ) a, and ) b, are series with positive terms.

1. If Y by, is convergent and a,, < by, for all n, then ) a, is also convergent.

2. If > b, is divergent and a,, > b, for all n, then > a,, is also divergent.
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The Limit Comparison Test

Theorem. Suppose that > a, and ) b, are series with positive terms. If:

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

This lekS ll\( e

—

o0
Example. Test the series g for convergence or divergence.
n=1

1
2n — 1 o b
- S o= (Y
n= Nn=)

(
T. ' —\’L\ b = ’—v\'
A The D.CT. duesn'y wock wi 2 whith onvemes
‘ | \ .
The i/\equ&&w& 2 ke n 'S eless !

i N s can othi
(baﬁu Hhan Lnveres” means "3)

and b,z — . Both an positive, so LcT qﬂ)\ies.

\
Iﬁ“\'r‘o . LQ'\' Qn < 2(\_‘ 20
AK)\B LCT:
a lll"—\ 2" 'Jan : ‘ ’
- e I
AN>o0 b/\ N "21\ Nn>oc0 2 -\ )7_’\ n=oe z
o \ o n
. Z —2—’\ = 2(-&‘3 1S & cowux.n& ﬁenme.-\ric. series stnce \f|=",_ <
N=\ Nn=\
o0 a
. . . L) ConN Q O\I\A \[/V\ = :\ >O
Condosion: Since ’\221_‘. n e”a”' r300 O )

P
2&,\ Convertes oa the L.C.T.
Ny ef(A 3



