









































































































Lecture 1
CS 17 525

KatyCraig 2025

Course goal transition to higher level math
What is a proof Let'sprove interestingthings
This is a mathematical writing course
You must back up your claims usingclear logical arguments
You must be able to precisely state
important definitions and theorems

If something doesn't make sense

Carefully read all relevant definitions
and theorems Get the textbook
Come to office hours

Hang in there If you stay on top of
learningdefinitions and theorems things
will start to make sense If

you dont
things will become more confusing












































































































Why analysis What is analysis
It takes everythingyou learned in

Calculus and puts it on rigorous
mathematical footing

Analysis is the mathematics of
approximations allowing us to

quantifyaccuracyof mathematicalmodels with respect to data

study convergence behavior inthe limit ofmore data
more computational power

estimate the likelihood and
sensitivityof mathematical
predictions












































































































Numbers
Natural numbers IN 1,2 3,4

Integers 2 3 2 1 0,1 2,3 3
Rational numbers ʰn m nez n 0

Real numbers IR

Intuitively IR is all the numbers
on the number line

c it
Goal define IR

Def A binaryoperation on a set is
a functionfrom xt̅o X

Defilfield A set F is a field if it has
two binaryoperations addition
and multiplication that satisfythe followingproperties a b CEF























































































































































































































Using the definition of a field you can

rigorously prove familiar algebraicproperties

The If F is a field then a bet
lil if at c btc then a b
ii a 0 0

Pf First we show i By441cs.t.at c 0 Thus
atc btc at c f c bt tfc

D at c c bt a d
4 at o bto
AI a b

We now show ii By A31
0 0 0 so

aEF
a Oto a 0 a 0 ta 0 a 0

Ba Ota o a 0 0
a o ta 0 Ota 0























































































































































































































101 either asb or be a totality102 if a b and bea then a bantisymmetry
103 if a band bec then a Ec transitivity
104 if aeb then at Ebtc addition
05 if a b and c 20 thenacebamultiplication

Def Given an ordered field F and a bet
if a b and a b then write acb

Using the definition of an ordered
field we can obtain

manyfamiliarrules about inequalities
Thm Suppose F is an ordered fieldThen a b CEF
i asb b a

ii a b and c o act be
iii Osa and O b O ab
iv O a where a a a

Iv Oca Octa



































































































































































































































































































































































































































































































































































































































































Likewise on an ordered field we can

define what it means for a set to bebounded above or below





What about when a set almost has
a maximum


