11.6 Convergence Tests

1210. The Comparison Test
Let Zan and an be series such that 0 <a,  <b, forall n.

n=1 n=1

. If an is convergent then Zan is also convergent.

n=1 n=1

o If Zan is divergent then an is also divergent.

n=1 n=1

1211. The Limit Comparison Test
Let Zan and an be series such that a_, and b, are posi-

n=1 n=1
tive for all n.
. If 0<lim2® <o then Zan and an are either both

N
n=e n=1 n=1

convergent or both divergent.
.a < .o S
o Iflim—"=0 then an convergent implies that Zan is

N
n—oe n=1 n=1

also convergent.
. a . . o T
o If lim *=oco then an divergent implies that E a, is

noeb n=1 n=1

also divergent.

1212. p-series

p-series Z—P converges for p>1 and diverges for
n=1

0<p<lI.

1213. The Integral Test
Let f(x) be a function which is continuous, positive, and

decreasing for all x >1. The series

3 £(n) = £0)+ £2) 1) ..+ () .
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converges if J.f (x)dx converges, and diverges if

1
n

_[f(x)dx—)oo as n— o,

1

1214. The Ratio Test

Let Zan be a series with positive terms.

n=1

n+l

. a ST
o If lim—*<1 then Zan is convergent.
n—»w an —

. a ST
o If lim—*>1 then Zan is divergent.
n—oo an =1

. a . .
o If lim—22=1 then Zan may converge or diverge and
n—w a
n n=1

the ratio test is inconclusive; some other tests must be
used.

1215. The Root Test

Let Zan be a series with positive terms.

n=1

o Iflimz/a_ <1 then ) a_ is convergent.
n n g
n=1

n—»oo

o Iflimz/a_>1 then ) a_ is divergent.

o If limy/a, =1 then Zan may converge or diverge, but
n—oo n=1

no conclusion can be drawn from this test.
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