MTH 174 9.6 Handout

THEOREM 9.17 Ratio Test
Let X a, be a series with nonzero terms.

Qp+

< 1.

1. The series Z a, converges absolutely when li,"olo
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2. The series Z a, diverges when lim
n—oo
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3. The Ratio Test is inconclusive when ,,li,‘[.‘o
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';;.EXP;} Using the Ratio Test

Determine the convergence or divergence of

1|Page



MTH 174 9.6 Handout

Using the Ratio Test

Determine whether each series converges or diverges.
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';EXAMP_LE_\;’;L@ A Failure of the Ratio Test

* ¢« «> See LarsonCalculus.com for an interactive version of this ty)

Determine the convergence or divergence of

$ (— 1

=~ n+1

THEOREM 9.18 Root Test

1. The series = a,, converges absolutely when nli)r{.lo Yla,| < 1.
2. The series S a, diverges when lim ¢/|a,| > 1 or lim /|a,| = oo.
n—oo n—oo

3. The Root Test is inconclusive when lim ¥/|a,| = 1.

n—oo
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._XAM‘.4:... Using the Root Test

Determine the convergence or divergence of
O eZn

e
n=1 n

GUIDELINES FORTESTING A SERIES FOR CONVERGENCE OR
DIVERGENCE
1. Does the nth term approach 0? If not, the series diverges.

2. Is the series one of the special types—geometric, p-series, telescoping, or
alternating?

3. Can the Integral Test, the Root Test, or the Ratio Test be applied?
4. Can the series be compared favorably to one of the special types?
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M Applying the Strategies for Testing Series

Determine the convergence or divergence of each series.
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nth-Term

Direct Comparison
(a,, b, > 0)

Geometric Series 0<|r <1
n=0
& .
Telescoping Series | > (b, — b,.,) nl_l{{_lo b, =L
n=1
p-Series L > 1
a=1 N 4 4
A] . % o 0<an+l$an
ternating Series 2 =Dt | lim a, =0
Integral %
(f is continuous, 2 Qps o
positive, and 4 . ) dnorverges
decreasing) a, = fln) 2 0
X .
Root a, lim ¥[a,] < 1
n=1 n—a0
Ratio Y. a, fim |%2tl < |
n=1 n—o0 an
0O<a, =),

and ) b, converges

n=]

Limit Comparison
(a,. b, > 0)

limg"=L>0
n=o0 b,

20
and ), b, converges
n=1
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