

































































































Lecture 1

KatyCraig 2024

Math 117

Prof KatyCraig
Course goal transition to higher level mathWhat is a proof Let's prove interesting things
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
Ask me TA or LAs for help
Hang in there If you stay on top of
learning definitions and theorems things
will start to make sense If

you
don't

things will become more confusing

*



Why analysis What is analysis
take everything you

learned in
Calculus and put it on rigorousmathematical

footing

analysis is the mathematics ofapproximation a key link
between mathematics in the
real world and mathematics in
the fake world

Real world observations

forisimulations
mathematicalas

I

Predictions

.



 Numbers
Natural numbers IN = [1

,
2
,
3
,

4,..3
T Z = と - 1 ,0.1 , 21…-ntegers
Rational num☆缆: m ,n εx , n≠0}
Real numbers IR=~
Goal of first part ofthe course
is to define IR
_

Intuitively 、
R is all points on

number line : < 길 눈 교

Property1
: Inductive

characterization of IN



 If a subset SFIN satisfies
( i )1Es
(i) If neS then utlES

then S = 1N
.

Ex. S = { 1 , 3,5, 7}

Mental image
: "Chain reaction"

오효보고

Tomportant Remark_

This

or propertyoofis theindecybasion
.

s g
Suppose [P1, P2, Pss,...5= {Px : kEN3
is a list of statements.



 Ex : PK= K is a perfect squarePK= Katywantto eatk cookies
Pk = K-2 is an integer
If yo can prove

that
(i) P1 is true → IES

(ii) For any
neN

,
if Pn is

true
,
the Pnxi is true

↳> if nes , than ntIES

Them S = EKEIN : Pristr3
must satisfy SFN .



 

Rop : For
any pige

& and

Paq , then there exists
reQ satisfying pcrg.r

딤 "
fitet

r =p

First
,
we show re K. Since

Pige
Q
,
J MpMp , Mg ,UgtZ

with mp , nq
∅ so that

p =o '
q

=
.



 Thus

=

2 Inongero
integer

su rEK.

Finally,SinceP,wehave

P=θ+슬 <울+ 블× 볼+
올

=q

2

〜

r



 

D-lalに { a ifazo-

a if a < o

Thm/basic pro_

sertiesof 1 . 1) :

For all a ,ER >

( i ) lal 20
( iil labl = lallbl
liii) (9 + b1 = lal + /bb

Triangle inequality



 



 



Property4 Strict Containment
followdirectly from definition

INEZE QEII
strictly we will show next
contained

Recall Given two sets A B
AEB if a EA implies at B
A B if there exists a EA for which a B
A EB if AEB but A B


