
THE CHINESE UNIVERSITY OF HONG KONG
Department of Mathematics

MATH2050B Mathematical Analysis I
Tutorial 6

Date: 17 October, 2024

1. (Exercise 3.4.12 of [BS11]) Show that if {xn} is unbounded, then there exists a

subsequence {xnk
} such that lim

✓
1

xnk

◆
= 0.

2. (Exercise 3.4.14 of [BS11]) Suppose {xn} is a sequence which is bounded from above.
Let s = sup{xn}. Show that either s = xN for some N 2 N su�ciently large, or
that there is a subsequence xnk

so that xnk
! s as k ! +1.

3. (Exercise 3.4.15 of [BS11]) Let {In := [an, bn]} be a nested sequence of closed
bounded intervals. For each n 2 N, let xn 2 In. Use the Bolzano-Weierstrass
Theorem to prove the Nested Intervals Theorem.
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2. (Exercise 3.4.12 of [BS11]) Show that if {xn} is unbounded, then there exists a

subsequence {xnk
} such that lim
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◆
= 0.

Pf : Construct inductively .
Since Ex3 is unbounded, forall
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3. (Exercise 3.4.14 of [BS11]) Suppose {xn} is a sequence which is bounded from above.
Let s = sup{xn}. Show that either s = xN for some N 2 N su�ciently large, or
that there is a subsequence xnk

so that xnk
! s as k ! +1.

Pf : Sp> Xn<s forcy neN . Then we construct the desired

subsequence inductively with
Exue] St . Yum>s

-En
Take d= 1 .

Then pick MEN st · Xn
,
) S = 1

. b/c s= supEXu?

Sps Xuis---, Yum exist set o Xue] 5 -t for t= l
,...,
k

unt Sit . Xues- It
Need to guarantee that KutIS "I
If we can show that 5= Sup3Xn : U> 123

,
then we can

freely take With Sat · Yunti)S-iE and Math) Up
.

supEXn : n> ne] = EXnY ,
so we the

Vi= Sup[Xu : nc Um5 S-

Sps v<S . Then since we have XnS by assuption,
restrictly to H= 1 , --.,M,

we he

maxv , maxExn : n= ) ..., nu9Y < S

But Exn : n> nu3vEXu : n= 1 ,
---

,umT = EXu

So we have a contradiction tothe fact that s= sup3X?
So we have that v= S .
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4. (Exercise 3.4.15 of [BS11]) Let {In := [an, bn]} be a nested sequence of closed
bounded intervals. For each n 2 N, let xn 2 In. Use the Bolzano-Weierstrass
Theorem to prove the Nested Intervals Theorem.

Pf : We have a sequence Exu5
Sot . XuE In foreach n.

Then since the intervals are nested ,
our sequence

is

banded , a, Xn=b , So by BW
therem,

[xn] admitsa convergent subsequence ,
with limit

,
say-

his LEDIn ,
i . US LETn for each keN-

leth be fied. Then fer.MTK there are corresponding
Um Sat .

an? Xun* by

Then tuly MEX,
we there and Labr

/
The uniqueness part is the same as in original
proof .


