§11.4 Comparison Tests

THE o If we have a series whose terms are smaller than those of a known convergent series,
COMPARISON h ios is al
TeST then our series is also convergent.
o If we have a series whose terms are larger than those of a known divergent series, then
our series is also divergent.
Suppose that Zan and an are series with POSITIVE terms.
(i)
o Zb convergent
then » a_ isalso CONVERGENT
s | a,<b, | foralln | 2.
(ii) If: ’
o Zb divergent )
then ) a, isalso DIVERGENT
o a,>b, |, forall n ( z !
J/
Note:
- The condition “for all n” may be relaxed to n > N (since convergence of a series is
not affected by a finite number of terms)
- The Comparison Test applies only if the terms of the given series are smaller than
those of a convergent series or larger than those of a divergent series.
Suitable comparison series:
1. A p-series Z— converges if p>1 and divergesif p<1
n=11
0
2. Ageometric series » ar" converges if | | <1 and diverges if | r|>1
n=l1
THE LimiT
COMPARISON . .
Test Suppose that Zan and an are series with POSITIVE terms.

. a _ .
If |limZ2=¢| , for 0<c<o, then either both series CONVERGE

no b, — both series DIVERGE

Note:
- Often a suitable comparison series an is obtained by keeping only the dominant

terms in the numerator and the denominator (terms with highest powers)



ESTIMATING
Sums

If a, <b, and Zan converges by comparison with an , we may be estimate the sum

Zan by comparing remainders:

R <T

n n

R,=s—5,=a, +a,,,+..
Tn =i-1, :bn+l +bn+2 +e

where

0
1. T, = Z ar'™" - remainder of geometric series, can be calculated as an exact sum
n=i+1

0
1 . . . .
2. T,< j—pdx - remainder of p-series, estimated from the integral test
X

n




