
 

MATH 2050C Lecture 12 Feb 23

Problem set 6 posted due on Mar 3

Recall kn new um subseq Kkk Ken

Thm Suppose LingXu x Then evezy subseq Ink of Gcu

also converges to the same limit ie lim
ksooKkk

X

Proof Note hp k for all k C IN by induction

Let Eso be fixed but arbitrary

lim Xu x 7 K E IN SE I kn k l c E V n K
n N

By Ncte above when k 3 K then Nk z k K Thus

IXnn x I s E t k 3 K
b

Example Show that Liz C 1 for C 1

Pf Lef Zn CT Then by induction

Zn is decreasing and bold below by 1

By MCT Lim Zn 2 exists
nsoo

Consider the subseq Zhu h 22K by Thur above

lim Zukk sa
Z

zu 1 than
Now 2 zu C CT E Zn T rejected

Take n 100 on bothsides we have 2 TE 2 Of or 1
b



In summary
MCT un monotone t bold xn convergent

Thm Xu convergent Xu bold
x

Thur xn convergent ANY subseq Kuk of Gcn

converge to the SAME limit

Take negation yields two divergence criteria

Cor Xu unbdd xn divergent

Gr Either 7 Subseq Kuk which is divergent
or 7 two subseq Ink and Knp St

7 Genki ft LimaGenii

xn divergent

Example 1 is divergent since 7 two subseq

1.1 1 1 1 1

1 1 1 1 1 1

Example cos o 1 O 1 o 1 0,1

7 Subseq 0,0 O 7 O

C 1 1 1 I divergent originalseq is
divergent

Example Gen O 1 o 2,0 3 0 O h c divergent

since 7 SubSeg 1 2,3 4 n Unbedd divergent



Recall xn divergent kn DOES Not converge

to 2C for ANY X ECR

7hm fix 2C E CR Then
after xn

divergent

xn does NII converge to K of Gen K a

I Eo 20 ANI a subseq Xue of Xn Et

V R E INI Kuk XI 3 Eco

Proof Recall

lim Cun x V E 20 I k KCE C IN et

h i I kn k l C E th 3 K

Negate the above
1 Eo o st H k e IN Sfxn doesNot

converge to X I n s K s.tl Xn X I 3 EoK K

Take K 1 choose n 31 s t Xn K l 3 Eo

Take K n t 1 choose na Z h 11 St Mur X l 3 Eo

repeat Kuk kc.in Et Xue X l 3 Eo
is


