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MONOTONZEC SEQUENCES

Deén. A seq . J8at of ~veal numbexe is gatd tobe
monobonical iy ;ncvec(sfng F sng ey (Nem)

Monobonicaling a‘ecYc&s:’\s s =¥a) 7/~Sn.+1(ﬂ€~n\)‘)'

Thm 3.7 pr {Sn'} is mMonotonic Hthem {Sn'}
convevqes TRL 't e hounded.

Pxoo £: W e pyove the above assexvtrion fov monok .
iner. @eq: The one for decrasing seq. is amalogows.
Suppost 5n € Sy Y-NEIN.
let E be the vanqe of- {8n%. TF{Sn}is bounded
let 5 be the [east uppor bound of & Then
Shde (nem)
Fos evexy €70, FNeN >~
S~e <S8y £5,
othevwise s~ wowd be an uppey bound of E-
Siree {sn} s ineTeasing, for NN,

C_or\venraehcc = bounrded re  alxeady dore . Bl

UPPER AND (OWEAR LIMITS

Let $snt be a sequence in MR s 4 -Pm’eve"s\j
weal M, FNeN > nzN FmPI:‘es Sh>, ™M
Then we eay 8n — o 00,



S:’m:‘lQ«-lt\f’ ¢t for c,va'rj Yea | M'?-NE-'NB- n> N
'mfl«'e.s SnE&M, Loe say &n — — o,

LIMTT s UPERTOR AND LIMIT INFERTOR

let $5nY be a seqMence inR.

Let E= {_9& : xe RU{te} T a Subsequence

{5nk'\k of %n'} > Snk—a'x}_

Thue £ congiste of all Subsequental lirarbe of
{'Sn} plue ,Poss,‘l_.>f.:!9 + oo,

Put o= supE) & Sk= Inf(E)
These numbera & and &, awe 'r‘cspech’«/t1j ca ted
the [imi+ & uperior and e it Pnfexitor of e{'sn}
amd aure clenoted by

[ire SUp 5, = ® and ltming s, = S, DR

N~ g0 N ~go

Thm 3 & [et {Sn} be o seqguence of ~veal numbexs -
Let B and 8% be as delned above . Then o
has fortowing Hwo properties
(1 as¥e £
(41 TR X >e* FNem 5 n= N tmplics SpLX.
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Proof : (i) T 8¥=100, E i< nob bounded abowve,
erce So 15 $8n%, This mecans thore muet be a
s««LSeaL_qchcc_ ‘{Sﬂk?r of {Sm'} 2 fn, — +po.
= g¥e E_.

T SR | then E is bounded above and alsoclesed
(Fxorn Thm. 3'5'); co that S¥eoE 133 a vesulb—
= foved eaniters .

TR &F=—0o Lhen sup (E)= —02. Then E contains
only one clements= —o®, and bhexe e No gq&s&cp_
uentral it Hene o for any ~eall M’ 3n 7™M ﬁ’n’

atb moet & 'nite numbex of values of A, e0
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mMmany yvalucs of n.
Then FYye&FE 2 4> x>s¥ . But s*=9u7>CE)
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To show um'owcr\e_se of* 6*, SUpposte theve ave
2 numbexe ¥ and s A SUppPOSC FKcg. Then
chooce o > e¥cax<8. Since &¥* satisfres i)
2 for NN R N e some natuval num(xw
But then no subseguente canm tend to &, which
contsadicte ().
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Examples
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b) Let Sn= (=3 Then
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