
 
MATH 2050C Lecture on 311112020

Lasttimeoooooo Subsequences 3.4
labelled

sequence Xn Xi Xz Xz 4 Xs Xs Xy Xs Xn bynew
t

Subsequence Xnk X Xz Xs Xy Xn labelled
byKEIN

Eg ni I m 3 n3 5 he 7 he 2K 1

Q How to determine the convergence1divergence of Xn

Summary so far
Than I

Monotone Convergence Thm MCT D
Assume Xn is monotone Then Xn convergent Xn bold

Remark This is useful to show convergence

Thin 1 Xn convergent Xn Bdd

Thin 2 Xn convergent himXnk lim Xn for all subseq Xm of an
ksoo n a

Remark Thesecannot be used to proveconvergence BUTuseful to

prove xn is divergent

Thin 1 Xn unbdd Xu divergent

7hm 2 a I subseq's Xm and Xmas of Xn sit
xn divergent

lim Xna f lim Xn
Koo p k's

existBUT
different

Than 2 b 7 subseq Xm of Xn which Xn divergent
is divergent

Examples j xn n unbdd divergent byThur 1

Iii Xn C il has subseq's xn bythmia
Xu 1 1 1 I divergent

Xue 1,1 1 I 7 1



iii Xn Sin NII has subseq byThur2b

X2ki 1 1 1 I divergent xn divergen

Recall xn convergent 7 Xn converges to some X E B

xn divergent xn DOESNOT Converge to ANY x c B

Prop Fix X E B Then Xn does not converge to

7 Eo o and some subseq Xun of xn s.t.hn1f3i na naXn x I 3 Eo tf k C INk mum

Remarks This Prop is useful to show Xu does not converge to agiven

But sometimes difficult to prove divergence
i check all possible

Proof Cbasically MATH 1050

Xn converges to X 5 7 VE 20 7 K kCE CIN s.tl Xu XI CE tu K

Xn does not 7Eo o V k C IN I Nk 3 K Srt

Converge to X lXu x I 3 Eo

For this Eo o we define the subseq Xue as follows

Take K 1 then 7 hi 31 St lXn x I 3 Eo

Take K hit 1 then I na 3 hit I sit Xn x I 3 Eo

Take K Nz 11 then 7 Nz 3 n ti SE lXuz XI 7 Eo

Inductively we get n c n z nz c chic sit

the Subseq Xna satisfies 1Xm x I 3 Eo tf KE N

Exercise
D

Remember MCT xn bdd AND monotone xn convergent

Q what about only bold
I subseq Xue of xn

A Bolzano Weierstrass Thm BWI xn bdd which is convergent



E.g Xn C l bdd NOT convergent

Yet Xu c C 1 1 I 1

Xu 1 I I 7 1


