MATH 2050 Lecture onn 3/11 /2020

LC\ST TiMme coo coo S‘ubsetéuences (§ 3"‘)

Sequence  (%n) = (X Xz X3 Xe Xs X ¥y Xg .- Xp oer ) '“:;"“‘:N
J r'd < /
Sub -sequent (xn) = () K3 & X3 - X, ) labelted
by k €N
E.s.) n=i,MN=3 Mm=§5,n.=3, _ N =2%-1I

Q: How 4o cleterming +he wnvergence [ diversence of (Xn) ?

Summany 0 Far

Thm 1
(=)
Then (Xan) oonvusent {= (Xn) bad

* Menstone Co'nve'fschce Thw (MCT)

Assume (Xu) s mowstone.

Remark: Thrs s useda| 4o show convergewcs

Thwm 1 ¢ (Xan) couvevscnf = (Xn) bdd

Tum 2°  (Xn) dnvergent =) Lw\(Xn,,) ﬂm- (Xu) For all subseq (Xn,) of (%)

Remerk: Thise Canmet be used to prove conversence, BuT wsehu| *o

prove (Ka) 1S divergent.

Thm 1 (Xn) unbad =D (Xu) diwevsen‘t

Thie 2a: 3 subsea’s (Xn, ) omd (Xne) of () st
- % * . = (Xun) olivujuf

Lim (Xny ) % ,&'m (Xu,)

k00 k'

®
enst BuT

s fferent
Thwn Z'b'- 3 Wbse\. (Xne) of (Xn) whith =) (Xn) divergest
'S d€v015eut

EXam?uS: (i) (‘q) S (,Vl) Wbdd $ &"'{’SQ““’ bv Tl'm 10

W) ) = (C)7)  has S“‘nwi,':
(X=) bgf“n‘z'd
(Kgey) = (<1,-G 0 ) 2 =L 5 divergeat

&
(X;k') = (1 1 1 1 -'-) — 1



(1i) (Xa) = ( Sin (v%l'_)) has s*.,l,sc%_ by Thm 2%

(Xag-) = (1, -41.,1,-1,... ) olivergent 2 (Xn) divergent

RQCQHZ e (Xn) oovwerjea‘t (=7 (Xn) converges te some X & R

(Xn) divergent (=D (%w) DoES NGT (owverse to ANT xe R
?ngt Fix xe R, Than (%n) does nst cdnverge to x
{=V 3 %0 ond some Subses_ (x"k) of (Xn) st
‘X“h- X \ >, io Vk cN

Rem ask = This PWP ts wuseful +to shew (Xn) dees wnet Converse t QS““‘" X,
But somttines Offuit to prove Aivergencl (%! check ot possie x) .

Proof: L basicalty MATH 1050)

’V((Xn) wowverges to X <= Wegr0 , 3K=k()eN st |K-xI<E Jnz K)

(
gj(x..) does not (= 3o . VkeN 3N 3K st
Lonver ge + X | Xuy = X 3 So

" =9" For +ais (fa>0, we define +he Swloseq,. (Xn,) os Fellews
Teke K= 41 , Hun 3Nz 1 st \Xn, = X1 2 &
Teke K=M+1 Hem 3Nz 2 Nt 5T A Xag- %1 2 €o
Teke K=Matd ,then 2 Ng 2 natl sk W Kag= X1 2 &

Ihdhc‘h\,dg, we 3¢+ N<nNy <nNg < - <N, < st

Hhe Sebseq (Kne) sotishes |Xn, =~ x| 3 & W ke N,

“(‘ L1 E‘e'u" .

Remmbu: McT: (Xa) bdd AND monstone = (Xn) oomevsu‘\’

Q’ Whet chout only bdd ?

. 3 subseq . (X CXa
A_- Bol 2and - Weictstrauss Thmm (BWT) : (xn) bod =) - (Kae) of (%)
Whth, s CBuver gent



Esg) (xn)= ((=1)") bdd , NeT comversent

3e't. Cxu") = ('-10-1 0 -1,... ) - ’1
(Kye) = (2, 4,4,..> ™ 4



