


































































































Lecture
CS 17 525

KatyCraig 2025

Announcements
No class next week Tues Apr 15 Thur Apr17

Recall

Def maximum minimum Suppose SEF
where F is an ordered fieldIf there exists so E S satisfyingso S SES then so is the
maximumof S and write so maxestso is the largestelement in the set

If there exists so E S satisfyingso's seS then so is the
minimum ofS and write so min Cst
so is the smallestelement in the set












































































































Def boundedabove below Suppose SEF
for an ordered field F
If there exists MEFs.t.seM se S then Sis
boundabove and M is an

upperboundofS
If there exists m E F s.t
som se S then Sis
boundedlon and m is an

lowerboundofS
If S is bounded above and below
then S is bound

Defsupremum infinum Consider
an ordered field FIf S F is bounded above and
there exists Moe F satisfying












































































































a Mo is an upper bound ofSb if M is an upper bound

of S then M.cm

we
say

Mo is the supremum ofsand write Mc sup s
Mo is the least upper boundof 5

If S F is bounded below and
there exists moe F satisfyinga mo is a lower bound ofSb if m is a lower bound

of S then mom

we
say mo is the infinum ofsand write m ing s
Mo is the greatest lowerboundof 5












































































































The Given SEF Fan ordered field
if max s exists sup s max s
if min S exists inf s min s

Def
real numbers The real

numbers is the ordered field
containing

Q with the

property that
everynonempty subset SE IR

that is bounded above has
a supremum

The least upper bound
propertyof IR

Them the real numbers exist
and are unique












































































































Remark INE QEIR

strictly
to Mina previous

contained in course you
saw IQ
on HW you
will show EER

The The natural
numbers IN is the smallest
subset of IR havingthemnproperties that

i 1 FIN
Ii ne IN Nt EIN

smallest in the sense ofset inclusion












































































































Rmk This propertyof IN formsthe basis for proof byinduction

We'll study two majortheorems for R
Archimedean PropertyTisdrisein TR MAJORTHM

1

The Archimedean PropertyIf a b ER satisfy
a o b o then

ME NS.t.nasb bathtub

spoon
even with a very small spoon
you can fill a large bathtub

















































































































































































































































































































































