











































































































MATH2050C Lecture on 42912020

Take home Final May5 Tue 8 30AM May 6 wed 8 30AM

Topics to be covered refer to Bartle 4thEd
mentations

4 I 4.2 Tips focus here
5 I 5 4 except approximationbystepfunctions polynomials

REVIEW SESSION

Chapter 2 The Real Numbers

IR

82.1 2.2 2.32.452.1 Completefield ordered
trichotomy existenceofx

acb a b a b sups infsfieldaxioms

CompletenessProperty Every401 S E B that is boundedabove has a

2.3 supremum in IR

Def
U sup s

U S V s e s
2.3 y E so I Se e S st U E L SE

1Caution
S u _supS
iz SE supS E SitPicture x x s B

p ORsupSEIS
U E

z2
Useful Inequalities AM GM ineq reversed triangleineq Bernoulli's ineq

2.4
Useful Facts IN is NITboundedabove ArchimedeanProperty

fromcompleteness Density of Q and IRI Q in IR
Existence of T2














































































































Intervals characterizationof intervals connectedness of
as Nested Interval Properties com

qq.jonfyIIi Iz Iz z
closed and bounded N In

n i
intervals

Ic I3 Iz I
Picture f f e c E s B

Chapter 3 Sequences and series

set
In new Seq kn Xl Xz Xz 24 IN B

dependson E

Def'tn f E so I k C IN St

Lim xn L f n K3I Xu L L E

3.2
Limit Thm A If Lim kn and Lim Un exist then

Lim l Xu t Yu lim kn t lim Un

him Karyn lion Xu bin bn th o

lim Fn him kn a Provided Yn to lim Tn 1 0
lim bn

83.2
Limit Thin B If Lim kn and Lim Un exist then

u n

kn E Un Un E N Lim xn E lim yn

Caution Onlyget E even if Xu Yn Tn c IN E.g Os th

083.2 ooo I
kn boundedFACT xn convergent

centmonotone
MonotoneConvergence xn ht

Thin 833
xn














































































































To show Xn divergent To show kn convergent

I Xn unbounded 83.2 I E K definition 831

I 7 two subseq of xn I Limit thins 53.2

Ine s L 553.4 El Squeeze 1hm 53.2
It

doNot IV Monotone Convergence 1hm 3.3
Ime L need I Cauchy criteria 53.5toknow

thelimit
3.5 dependson E

Def t E so 7 It C IN St
kn is Cauchy

Xn Xm L E H n m 3 H
3.5 norelationbetween

Cauchy Criteria kn convergent 2 7 xn Cauchy them

3.4 Iff
Bolzano Weierstrass 1hm Anyboundedseq has a convergent subseq

Caution

g
YgyYgve

different subseq's converging to different limits

Chapter 4 Limits of functions

Setup f A B C E B is a cluster pt of A

Caution Either C E A or CIE A is possible Eg A 0,1
dependson E

Def'd V E o 7 820 St
Lim f x L

4 I k c fca L I e E V X E A o Ix c Is S
Xtc

Sequential criteria 84.1 limit ofseq
lim f xn L

Lim f x L 2 7
tf seq xn in A K s.t lim xn Cx C Alimitof

function Into
FACT Useful to show him f K doesNot exist E.g f x Sin

x c



Limit Thin A and B carries over from seq to functions 4.2

Chapter 5 Continuous Functions
5 I dependson E and C

Def'd f e go 7 830 Stf A R 2 7
is continuous at C C A 1 fix f c I s E t x c A NIX CI CS

no oc

Caution Unlike 4 fl we NEED CE A here

Sequential Criteria E5 I

f A R lim f kn f c
sis Cts at a f seq xn in A st lim kn C

cluster pt CCA
FACT Useful to show Discontinuity at C E.g f x If

composition
Facts f g ots f 1g fog flag fog new

closedcboldd
Two Theorems for Cts f a b s R 5553

Extreme Value Thm f achieves its absolutemaximum and minimum

Intermediate Value Thin f achieves ALL intermediatevalues
between f a and f b

Picture a maximum
1 x
x x

y fCx5 a

images
a

i
b

f b
X minimum



Def't 854 dependsONLYon E but T U V

F E 20 I 820 setf A B 2 7
is uniformly cts fcu f v l E T U V E A I U V 1 8

on A

FACT8 f unit Cts on A 7 f cts on A Cie at ALL CCA
TX

e.g fees _tEI f X a S maydepend
on CC A

Two Important Thm about uniform continuity 555.4

Uniform Continuity Thm

Any cts f Ca b IR is uniformly Cts
closed1bold

Continuous Extension Thm

Any uniformly cts f Ca b 2 B can be continuously

extended to a b

fill inPicture a
Y fcx L as

its limit

7
a b

END OF REVIEW SESSION

Good Luck R


