36 Proper(r bivergen‘l
Ser;es

Let (Xn) be a sequence .

(iy We Say (X.J tends to

+ and weite lim(X,)= 4 00

if for every of €R  there

€xists & nat. NRumber K(.u

Such that if n» Kte)

'“\eh AXn 7 X,



(ii) We Say (x.} Lends 46 - o

ond write lim ()= — @

if for every 0 ¢ R ,
there exists Wiz

6 nat, number K(R) Such

that if n» K(B) 4hen
Xa< 0.

In cither case, we say (x,)

'S Pproperly divergent.



Ex. {(im(n} = 40

4

because ;f o is given,

let Ktad be any natural

number P such thal K{u)?u.

1f N7 Kiws, 1hea n > L.
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Ex. lim fpt) = + Becavse

it Keas 7 %, and - if ny i

then N2 ny o



Ex If & Cr1, then limCP =4
Infact, let ¢z 014b, If

o s given , let Kas be a
notural numher Such that

K (o) "%. I¢ n2 Kta),

it fo“cw& ‘From Berhou“i's

Inequelity thei

n
¢®=(14b) 2 14 nb > l+a Y.
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Note that the inequahuu

» of
n Z K(d.} ) -'-; imply | '“\G't

"’{- > nh e,

Recall 4hod Lthe Monoatone

Conve rgence Thnm stotes

‘“\af G mmta‘l:cmc Jeqvence

R convergen‘l it ang only

its b ounded
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imilarly, we have:

Thm. A monatone Sequence
i$ properly diveratnt if ond
only if it is vnbounded.

(23 34 (%.) is an unhounded

Sequence, then fim (¥ }:+e0

ihCrQGSin’
(by 14 (xX,.} is an Unbounded

decre Gsing Sequence Lher

lim {xn S - 00.



Comparuaa Test :

Thm. Lei (Xa) ana (Yn}

Be two Sequence,g and

Suppose thai Xn & Yn , ellnelN

(@) I |ipm(x0) = 4 0,

then lim(yny =+ 00
(b I )im (yoa)z -0, 4 hen

lim (x,) = - o0



Ex. ‘OM(T:;): 4+ oo,

Let K(a) be any natvrol number

with K(ay >« 1f

NY Kfas , thean N ? ot

which implies V_r'! vy 0.

Compu{t [ime (m }

Note that if we use {the

Same Kiw) as ahove



T'\en, i ny at thea

Vhez > Yn >

which implies lim (m:) = 4 00.

OR, we ¢could have used 1he

ahove convergence tesd,

With Xo 2V and yocVnez.

Jince lim(yn) = + 00, we qet

'im( n-u):""”-
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Limid CDNPOr:.son Test.

.5uppo&¢ (Xe) ond (Yal

ace gositive ‘, ard that

0



lim (%p f2L #0.
T"lCn % lim ¥n = 4 0D

if and only if limy, = + »
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}3.1

T esd.
W
e hove lim_’_‘_ﬁ = L—.
- > 0.
Set £=L
"i‘.
-
L-Le X o L4
. In ta
N V\l.S)K
-3 L = .
L ¢ %n
2 Yn ‘ 33‘:
?
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Hence ihe usval COMPQf.‘Jon
Test im’;lags;
If lim yo = 4 oo, ther
lim X, = + o0 .

Gand 1
l;m X,. : 4 wo *h’"

limy,, z 4 00,
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