INA 4 The Ratio, Rost and Cornihrisf)n Test

Theoretic  Problevn

|. Ratio anol Root est
A. Strte the vatio test for (onvergence 0{ A Series with Positive terms.

Solition «
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For infinite Series k>_ Ak, with 0k >0,
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I = k>80 Ak
0 .‘{ 0<I"< |, $enes tonverges ;
o if  r >, series dierges

o if r=), N onclusive .
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B. Stute the root test ~for (onvergent Df 0 Senes with positive. terms.
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00 .
For infinite Serie k_z:, O, with de>o

p=Jon Nae
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o if o= <l senes (onverges ;
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(. Stte the direct comparson test for convergence of a sevies

with positive terms.
solution = For infinite Series kZ Ak, k}% bk k70, br>o
= 3 ’

o if 0<dk < b, i]f k_Zlbk lonverge s, ng Ok olso Lonverges
Py :\ )

o ,‘f o< br<l, if é, b oliverges, é_’ak also olverges .

D. State the limit LOYVYXWSO?’\ test “COY lonvergence O]C O Series

with positive terms.
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sotion » For infinite senes Z 0, Z b, Qe>e, beo,

hm Ok = L
\ o 29} -
0 'JC o<l < 09 ,;Z-,a" anO{kZbk either  both converges
= =
or potholiverges .
oJ
bk whverd%s, then > gy converges
k=)

k=1
b OUVOrgQS, then kﬁ Ak 0&'1/9(5225.
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probem 2— 2 Pluse see Jeff's Hand writken Motes

Also guetion | (E) 1 on page I3 of TJeff’s notes.
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Suggesed Problems
3 Determine if the follwing series Lonverges or oliverges.

[ 3
2 (k) , .
A2 e | diverges |.

Note the kthterm indudes k!, 4ry Ratio Test- (Qk o)
po At (k)1 QR

ik Bltnr (kD

k. oewl [l
R D A O

= 3 T DY = F k) >

By Ratio Test , this Seres oliveges as r > I,
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b E T (o]
. k3 3 e
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Note K- 3K >2F 1 glo Z 5K nverges (geometric series, =)
(for any k> 1) k=1
N S 1
TY(‘j Cvm]mrison T€$t: ( tk-3k 70, 2K 70>
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Sinte Tk_3k >ok @by < 33

X )
we Khow 2 3% Converges,
k=)

Thus év I’:\BK lonverges by Cor»fqnﬁoh fest
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Ay 1 S K" grmwth ymuch fa&'te»fthan (k+2) !
when hm Ok = 00 Fo

k>0

B&j Divergenw Test, this Seres Duerge.
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2, Kk !Conve@esl

Note K Ink > k2 as k=00,

SO k3 )nk < "b

m -
We know ILTLJ Cohve;ges (P~senes § P:z > )
c:\

By Corvjnmor\ Test: (== >0, Jamk ¥0)
2 i wnvedes (as e <7 ond

&

g‘_ —,5 Lonveﬁes>

k=2 kllnk
.5 -
- 2 R Conve»@eﬂ
Note K41 7 K
o
so hy < k%
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Letakzg%.gk, b =~

ek
K Pk
By Ratio Test, p=bti . = = KL o), ZpE wonverges.
Ag v <0/< = bk,
2 k
By ComfaViSon Test, FZJ-’ gkisk (onverges
- é‘j cokk [ Converges z
2|
50
lot Qg = ﬁ)k P :IO'ﬁ
Let bk = ID EL;? Notice o < Ak < bk
We knou)?; )_k converges ( Jeometric r=1%)
SO g_' fO';EI;?] hverdes D 2{' jo"@ (onUerges b\‘j (,w»jnh‘fon Jest .
bk 61/<»
X k-
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_ 2k _ 2k
let Gk = kF+] , Pk T kE , hotie 0< 0k < bk

P
We kv > 25 e [ gemenic, - % <1)
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