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............................................................................................

4.4.2 The Comparison Test

Theorem 4.8. Let Z an, and Z b, be series with nonnegative terms and suppose that and
n=1 n=1
a1 < by,az <by,az <bs,...,ap < by, ... ﬂk.
o0 (o] ]
1. If Z b, converge, then Zan converge. Y .
n=1 n=1 N
0o 00 ¢ ® —'.\, q“
2. If Z an diverge, then Z b, diverge.
n=1 n=1
A Ex. 4.8. Determine whether the following series converges or diverges.
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4.4.3 The Limit Comparison Test nomv @, Toomsun “’h Y

oo oo
. . . X . \a
Let Z a, and Z b, be series with nonnegative terms and define p = hm@

n—oob,
n=1 n=1 n

[ee] (oo}
1. If p is finite and p > 0, then Z a, and Z b, both converge or both diverge.

o n=1 . n=1
2.If p=0 and Z b, converges, then Z a, converges.

n=1 n=1

3. If p= o0 and Z b, diverges, then Z a, diverges.

n=1 n=1

Ex. 4.9. Determine whether the following series converges or diverges by using the limit comparison
test .
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4.4.4 The Ratio Test

[ee]

1
Let an be a series with positive terms and p = lim Gnt .
p p=

n—oo Qp

n=1
1. If p < 1, then the series converges.

2.If p>1 or p= 00, then the series diverges.
3.If p =1, the series may converge or diverge, so that another test must be tried.

Ex. 4.10. Determine whether the following series converges or diverges by using the ratio test.
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4.4.5 The Root Test

o0
Let E a, be a series with positive terms and p = lim #/a, = lim (a,)/™.
1 n p P n—o00 n n~>oo( ")
n—

(o)
I.If p<1, Z a, converges.

n=1

oo
2.If p>lorp=o0, Zan diverges.
n=1
3. If p=1, the series may converge or diverge, so that another test must be tried.

Ex. 4.11. Determine whether the following series converges or diverges by using the root test.

oo

In —1
1. "
12(371—1—2)
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