
 

MATH 2050C Lecture 12 Feb 24

Problem set 6 posted due on Mar 4

Last time Monotone Convergence Theorem

Subsequences Textbook 34

Deft Let Cdn neµ be a seq of real numbers

Suppose n s n z c n e is a strictly increasing

sequence of natural numbers THEN
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Example Tail of a seq For each l EN the l tail

of a seq kn is a s bag Kk e newhCTN

i e Nk I k t l

Example kn Ct C l I I l I l

subseq Ksk I I 1 I 1

Idea Try to understand the convergence divergence

of the original seq xn by looking at its subsequences

Tbm Suppose him kn 2C THEN every subseq
n soo

Ink of xn also converges to the
same limit

ie Ling xn x lim Ink K
k a

Note Mk z k t k EIN Pf by induction

et E 20 be fixed but arbitrary

lim kn K I k EN se I kn KI C E f n 3 K
n o

whenever K Z K we have Nk z k z k hence

I Ina K l c E t k s k
D



Example revisited lim C'T 1 where C I
n soo is fixed

PI Let kn ch One can show by induction

kn is decreasing and bold below by 1

MCT
X a lim Xu exists

h 2

Consider only the even terms ie the subseq

Ink X 2k hem
of Xn hCCN

By Thin above lim
k soo Kuk

3C

Observe scan CIT ch T kn T

Taken 10 on both sides we obtain

X fact X or I

rejected

xn I th
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Remark The theorem above also provides a

divergence criteria



T hm kn convergent
AN subseq Cane of Gcu

converges to the SAME

limit

COI If any of the following holds

i Z subseq Kha which is divergent

Civ 7 two subsq Caya Kma se

8 Kuk t Lim Mic

then kn is divergent

EI C i is divergent since 7 two subsq

1 1 1 I 1
It

1 I I l 7 1

EI Xn 0 I o Z o 3 O 4 on i

is divergent since I subsee

Ir 2,3 4 h unbdd divergent


