36 Proper(y ]?ivergeni
Series

Led (xn) be a Seqguence

(i) We say (x,} tends to

+00 and weite lim(X,}= + 00

of 'for every of € IR , there

€Xists 6 nat. number Ko

Svuch that if n» K ()

‘H\eh Xn 2 X,



(ii) We Say (x,) tendas 1o - o
ond write lim (x )= - ™
if for every b ¢ R,
there exisds

6 nat, number K(B) Such

thet if n2 K(B) 4hen
Xe< 3.
In cither case, we sey (x,)

i$  properly divergent.



Ex. (im(n}

1 00
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because ;f o is Givee,

let K (a3 be any natural

numhber p sycl thal K(a)»«.

If ny Ktes, 1hea nya.

Ex. limfpt) = + o  Becouve

if K(as‘l“. and - Ny Ky

then ﬂt?_ n ? .



Ex If Cr 1V, then limCP:+
Infact, et ¢z 14b  If

oL is given , let K(ou be ¢

'\O‘tural numbher Juch ‘“':a‘l
K (o "%. I¢ n2 K(a),

it follows $rom Bernou”i'i

Inegquality thei

C"‘=(I+b)n?, 4 nb ? [+t Y &
1



Note that the inequalsuea
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Recall thod Llhe Monatone

Conve rgence Thm siotes

'“\a{ G mono'l:rmr Jeqvence

e S conversen‘l v Gng only of

its houn ded,



S

imilarly, we have:

Thm. A monatane Sequence
i3 praperly diverﬁem‘- if ond
only if it is vnbounded.

(a3 T4 (%.) is an unhounded

Sequence, then lim (¥ )=+

increaSin’
(b 14 (X.} is an Unbounded

decrecsing Sequence Lher

lim (Xn S - 0D,



COmPariJa'\ Texf ¥

Thm. lei (Xa) ane (Yn)

be two SCQUen(,g; and

Suppose that Xn £ Yn , ellnel

(@) IF i (xn) = 4w,

then lim(ya) =+ 00
(5 I§ Jim (yoa)z -00, 4 hea

lim (%)= - o0



Ex. lim (T;) = 4o

Let k(ct) bE any na‘tural numbcr

with K(ay > ot I¢

Ny Kfas, then n ? 2.

iy e T
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Compg{e lim (m j

Note that if we use the

Same K(w) as ahove



The.. of n?a “t, 1 hen

Vhez > Yn >

Whi(h ;mr'ie.{ 'im {mz) = 4 00

OR, we ¢ould have used 1he

&bovc CDnvergence {esl,

Wi“\ xﬂ:v;; and thm‘

Jince lim(yn) = +00, we qet

’im( n+1}="'°°°
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Note that Yn_ Ve .
n?-

k.
(n‘+nl n®

Lim:{ Con-fari.u\n Te:t ,

5uppose (Xa) ond (Yal

Gce positive ‘, ord that



T"l!n T ] hm X,. - ‘l'w

if and only if limy, = ¢+ ®
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}3.1

Proo{ 0{ Ln'mi'l' COMPG?‘SD'\.

Tesd.
We hove lim_x__'}_ - L_ > 0.

In
Set ¢- L
2
- L-LeX 14t
2 s b ]
In
lf'\..s >K'
- .l.:.< f.'_“. < ?_‘;
z Yn 2
. L
° -"Yh < Xn < ?_i..y”



3.t

Hence Lhe usual Compar:.:on
T esd im‘;lies;
If lim yn = 4 o, ther

i X = ¢+ 00 .

and if
lim X, = + @, then

lim Yn = t 0@



Y

Compvte [im (3'0) 20

p 4
We vse |imn ™ =2

ol end

of 3.0.
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