








































































Practice Midterm 1 Solutions

Katy Craig 2024

S is bounded below if there exists
moer sit Moes for all ses

Suppose a 0 is a lower bound for S
Then aes ses which is

equivalent to 5 2 sES
Furthermore this is equivalent tothe test Finally we recognize
this is equivalent to being an

upper bound for S

If infs 0 then by partwe use the fact that infs is alower bound for S to conclude that
Is is an upper bound for S

Suppose M is an upper bound
for S Since S 01 0 is nonempty
M must be strictlypositive
By part in is a lower bound for S











































































Thus bydefinition of the greatestlower bound In tings Thus

Ifs EM This shows that Is
is the least upper bound of SThus its sups

By definition of what sups to

means it suffices to show s
is not bounded above

Suppose for the sake of contradictionthat M were an upper bound for s

Again since S ECoto is nonempty
we have M O By part in 0

is a lower bound for S This
contradicts that if 5 0 is the

greatest lower bound

Thus S is not bounded above
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A sequence sn converges to a limit
SEIR it HE O F N ERS.t
MN ensures Isn s KE

A sequence Sn does not convergeto a limit se IR if F E o s.t
for all NER F m NS.t
Isn si E

Fix E 0 Let N E Then n N ensures

Ice Ice EE Ere

Else MEKa Fake Bfa oke

Since E 0 was
arbitrary

this
gives

the
result

Assume for the sake of contradictionthat Sn
converges

to some SER
Then for E l there exists NER
su that n N ensures



Isn skl s te snest
s 12 mar 22st I

St Cmt 112 5 3

By the lemma following the Archimedean
Property MAN so that m st3
Let k max m NH Then k m3

and K N The latter ensures

4 112 5 3 K K 2kt 1 5 3

This contradicts Thus Sn
must not

converge to any
SER

Pf For all NEIN sup A sup A Since

sup A is the least upper bound of A
sup A I cannot be an upper bound for
That is anEA sit Sup A team
Since antA for all new we have

supA I an sup A

0



Since supA h an supA for all
MEN and 158 supA tn ksosupA
supbysque.gelemma we obtain limant SupA

Fix me N Since A is not bound
above n is not an upper bound for A
so there exists antA s.t.am n

In this way we know there exists a

sequence an with an and anon
for all NEIN

Fix M O Let N M Then for all
n N an n N M Thus an

diverges to too This shows hwan sopt

1 i no sup c
α

ii yes infic 0
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