
 

Limit Superior Limit Inferior

Def Given a bounded sequence 伽了 define

Gunsup ininfswpnn.noKEN 以K

Defineyiiifn.Then yk is monotonely decreasing
y K is boundedfrombelow sincePln了 is bounded

ByMonotoneConvergenceTheorem

the limit of its exists
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Similarly
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Example Define

In 1⼗六 if n isodd

古 if u is even

Determine the valuesof
himsup xn limit Xn
Supun ìnflxn
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Observe that ⼈们 is deceasing http It K

while Its is increasing T.co Uk

Let yk inflxninsk3
case Ii K is even Claim yk 不
when nzk is even we have

In Em since 化⻜了 is increasing_
When nsk is odd we have

7441 COLIC In

Therefore yk lkt.in this case

Case 2 k is odd Claim nyk⼆2441
First we have 2奾 04 2k
Note that y min了么 牴了 and by Case I

we have yet 灿 since Kel is even

Hence y kinky when k is odd

In conclusion

y k 1
K K is even

141 K is oddY
⼀⻓ K is even

前 k isodd



Therefore lining 灬 spy k 0 Check
n_n
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DefineWk spinnin KI

With similar arguments we have

Wk ⼆
174

K isodd_
1
1 卡 K is odd

灿 k is even It前 k is even

Therefore limsupi.infwk I Check
mo K
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Exercise

Let ixnjc.IR be positive Suppose liuyp嵤 a

Show that liywpfi.ca
Indeed we have

himinfantm E lin infEn E liyupfuslinyp䂬
n n

Proof We only provethe last inequality
Since Gmsup嵤 ìnf sup䃕 a

h 九 KEN mk
Then Uco ⺕NEN St

个品架 at E

i.e 烈 at EU n N

Here
⾦⼆款器 装 latin
NThusfcatfjg.dk

constant

Note that

limswpfslatylimsupfn FatE.rua



Here we use the feet that

hid for some constant 0

Since E is arbitrary we have

limsupfia.li nip 蛩n


