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1.4 The Comparison Tests

1. (2) We cannot say anything about . Gn. If an > bn forallnand 3 ) b is convergent, then 3 ax, could be convergent o
divergent. (See the note afier Example 2.} ’
{b) I ay, < by for ali n, then 3 oy, is convergent. [This is part (i} of the Comparison Test.]

2. (8) I ttn > by for all m, them ¥ ay Is divergent. [This is part {ii} of the Comparison Test.]
. - Y e t
(b} We cannot say anything about 3 an, I an < by, forall » and 3 by is divergent, then 3 an could be convergen

divergent.
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17. Use the Limit Comparison Test with gy, == ,_}_“__ and bp = l: »
vn? &1 7
Hm 2 = m 2o = lim : = 1 > 0. Since the harmonic series 5._0: i diverges, so does
ne900 by oo /T LT nesco 1+ (1/n%) : na 7 ’
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7. Use the Limit Comparison Test with &n = 55 T
(n®2/n+2 )/(’"ﬁﬂ\/‘) = lm 3/72+1/n2
on? + n+ 1)/ weed L
$ +3 alse Converges-

nie sz -
lp=%>ﬂ tbcseresz 2né+n-"

e W S oy

a0

9% = Bm
Bm — = o

b X0 bn
& 1 " t p-series
Since 3, 573 188 COMVETBRLY”
assl W /
2 * wi 1 1 ok i " Ny
- 1){r - B2y>2-2-2..... 2.2 2% 50 ;?:« s & > S0y 6 & convergent geometric
fam} &

2. Clearly n! = a{n
S 5 3
series [ir] = § < 1], 80 )" =7 converges by the Comparison Test.
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and b= = Than 2o an and 3 by are series with posttive ferms and

31. Use the Limit Comparison Test with g, = sm< )
sind
1> 0. Since Z by is the d:vergent harmonic series,

m & = sin{l/n} -
nesne By onese 1/m g-.a g =
sin(1/7n) also diverges. [Note that we could also use I’ Hospxm) s Rule to evaluate the limit:
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39 Since 3~ a,, converges, izm 4 = 0, so there exists N such that | n =0l < 1 foralin >

= 0<a? < g, Since 3 4. comverges, so does 3o by the Comparison Test
0 such that gy /by — 0] < Lforalin > N, and so an < by, since ay,

alin > N
40, (a} Since “Im; {4 /bn) = 0, there is a number N
and by, are positive. Thus, since 3 by, converges, so does 3 a, by the Comparison Test
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a0 by = —, then lim T ,%c \/.. zl_m i xixm 1/(2\&,3; e oy
= 1/e [|r} < 1], 50 3 @, converges by part (a).

D Ha, = py

3 &y is & convergent geometric series with ratio r =
> 1 whenever n > N, (Take 34 = 1 in Definition 11.1.5.}

= 00, there Is an integer N such that S b

#. (a) Since lim 2 =
N bn
Then an > b, whenever n > N and since ) by, is divergent, 3 ay, is also divergent by the Comparison Test.
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80 by part {a), }: s divergent
i) If n = —2 gnd by == = the’x }: by, is the divergent harmonic series and Hm &
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43, lim no, = lim _f:_‘_ » 80 We apply the Limit Comparison Test with bn
T2 Temes O3 i, k23

series converge or hoth series diverge,

and we also know that i‘i % diverges [p-series with p = 11
ruul

= % Since lim na, > 0 we know that either both
oS

Therefore, 3~ 4, muist be
' divergent,
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