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1. Let {In = [an, bn]}1n=1 be a sequence of nested closed bounded intervals and let

⇣ = sup{an : n 2 N} and ⌘ = inf{bn : n 2 N}. Show that ⌘ 2
1T
n=1

In, and

[⇣, ⌘] =
1T
n=1

In.

2. Use the "�N definition of limit to show

(a) lim
n!1

n2 � 1

2n2 + 3
= 0,

(b) lim
n!1

p
n2 + 1� n = 0,

(c) lim
n!1

(2n)
1
n = 1,

3. Show that {(�1)n}1n=1 does not converge.

·,

Announcement : HW2 posted on website, due 10/10 2359 on gradescope
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1. Let {In = [an, bn]}1n=1 be a sequence of nested closed bounded intervals and let

⇣ = sup{an : n 2 N} and ⌘ = inf{bn : n 2 N}. Show that ⌘ 2
1T
n=1

In, and

[⇣, ⌘] =
1T
n=1

In.

If First , WTSyeIn . Eyeih for all m

clearly by infirm, ibu for
each n .

So it remains to show

any for
all n

Wewill show that each an is a lowen
bold. of Ebr

: keN3
2Cases :

I nak Then IneIn so anxanabusbn

2) ke Then In&In ,
so and and burber

So each an is a b.b . of the set Sbm : keNY ,
So by infirms

anky for all u
So yeIn
Similarly , we car

show3 = [B ,4) cIn
Remains to showIn (3 ,47 · Let zeIn That means

auszebu for allm .

In particular, zis an u .b . of the set San : neN3
so by supremun , we here JEZ

Similarly, Z is a
lib. of the set EbnineN3 ,

so by
infires we have zig Soze <Bir //
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2. Use the "�N definition of limit to show

(a) lim
n!1

n2 � 1

2n2 + 3
= 0,

(b) lim
n!1

p
n2 + 1� n = 0,

(c) lim
n!1

(2n)
1
n = 1,

o
Rationalize : (n-n)=-ni

Recall : asequence Exul converges
to L@R if forall 200,

there is an NeN Sit . for all n>N we have

/xn-2) 9.
I letso begiven
2) Guess the limit L

3) Estimate (Xn-Ll foreach n

4) choose a N that works

Pf: a) let 20 be quien

↑=

442+62442
2

#

In
Choosing N(a) ? Ea

,

then for all UN ,
we have

Nate : Icould
have

A,P . also chosen

(x-E)i=
= < and then

take N(a)



2) Ut 20 begiven .

For >, 1 , note that (2n)- <1
,
so for each

no we can write (ult = Ithm for some bu
.
Since the limit

is I
, if we show that bu to as n+ X, then meher

122n)*- 11 = /1+ kn-11 = (n)+ 0.

Webee 2n = (Hkn)" = Ithkn+ En (n-1)kn2+-
3 Eu(n-1) kuz

So then rearrangings we have

his=
So
(n-old · Sotaiy N(d) <Et , we trave , for all usN,

In-0) =
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3. Show that {(�1)n}1n=1 does not converge.

but of time (left to nextweek) : Preview:

Consider n= 2k
,
n= 2k+ ) ·


