Analysis Lesson 12
MAT320/MAT640 Analysis
with Professor Sormani
Spring 2022

Epsilon Delta proofs of lim as x to c of f(x) is L
Be sure to spend a full 6 hours on each lesson.

Your work for today’s lesson will go in a googledoc you create entitled
MAT320S22-Lessonl2-Lastname-Firstname with your last name and your first
name. The googledoc will be shared with the professor sormanic@gmail.com as
an editor. Put any questions you have inside your doc and email me to let me
know it is there. Be sure to complete one page of HW on paper and take a selfie
holding up a few pages.

This Lesson has four parts with lots of classwork and ten homework problems.
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Part 1 Limits of Functions
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Watch Playlist limf-1to4



https://sites.google.com/site/professorsormani/home/teaching/analysis-s22
https://youtube.com/playlist?list=PLRHpZu30FKOWxYgn-p3r8MvSCoLYtJqjX
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HW1: What happens if you try to prove that the limit as x goes to 4 of 5x is 20?




Start by setting up the structure and solve upwards. Does the proof work?

HW2: What happens if you try to prove that the limit as x goes to 2 of 5x is 12 instead of
10? Start by setting up the structure with 12 instead if 10 and solve upwards. Where
does the proof fail? Or does the proof work?

HW3: What happens if you try to prove that the limit as x goes to 4 of 5x is 10? Start by
setting up the structure and solve upwards. Where does the proof fail? Or does the
proof work?

HW4: What happens if you try to prove that the limit as x goes to 4 of 5x is 20?
Start by setting up the structure and solve upwards. Where does the proof fail? Or does
the proof work?

HWS5: Now prove that the limit as x goes to 2 of 4x+6 is 14. This has more steps solving
upwards because the function is a little more complicated.
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Part 2: Sums, Products and Quotients
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Watch Playlist limf-5to9


https://youtube.com/playlist?list=PLRHpZu30FKOWca-YsyvicUSc7709nt_D5

12:13 AM  Tue Mar 9

MAT320S21 -

o YR L 52
C‘C\SSL\)OPk: I'F lina g(f)=F and lian 3({)=G‘
t->c¢C £49¢

o o _
gﬂf 5““ then én'm (2;‘“\*43(\&,\\-25*”‘6

3

Giuen: VEZO HS >0 st 0<[+- C)‘S = [ §(6)- Fl <g

ve>O 353>o s4 O0¢<lt-c e Ss-blglt\ -6|<&
Show: YEZO 35 >O s.t 0¢lt- clcg._)l(z;mwsm) (Fr) < £

need pare eantheses

S€+ ur N )‘broo]( us)f,\d ‘}'Lf
s ho vy [Tne




12:177 AM  Tue Mar 9
MAT320S21 v

& L & & © @
& -
Given: VEZO BS >0 st 0<|+- c)<g > [ £(6)- Fl <§
VeSO 35‘3>o s1 O0¢<lt-c )<« 53—’)|3(t\ -¢|<&
show: YE¥0 TS, >O st 0<lt- Cl‘S-—?I(zﬂﬂﬁsm) (F) < £

need Pa.ru;“\cses
Proo(; @Gwen cm7 £E>0

Choose 2 l_—_/_] >0

@@keneuer O"{:-C’<g£ 5\/61((\%’\}
%

e hawve




12:21 AM Tue Mar 9

MAT320S21 -

MAT320S21 X Axiomatic Geometry

o g & © - J 00 e - - e

i & need Farenﬂ.cscs

Proo'?"®6'fuer\ cw\7 £>0
Choose gi::‘ \|>O

D (oheneven Odlf—§]<§£ »
e haove |§-Fl<g Anp Ig()\-C < &8

&
A\ 2 |sen-Fl<% avD 4 lg(4)-Cl< /2
= |2$(t)-2Fl<5 AND luju\-qc.)<_§_

c}*’& Jasce\ -2k | + [ug(6)-46I<E
VI driaRale 7€

[25 () -2F +44(DH-46]< £
l?f(f\#lgu\-z'r'-%) <&

l(zHﬂHSM)-(zrwm <§




12:26 AM  Tue Mar 9 - @78%wm)

MAT320S21 -

MAT320S21

O LY &0 BB SO0

Classwork : If fh_n;\cf(ﬂ=F sun fll-;“c 3(-():

ot _
gc‘(‘ g,;ch”« then éws (2{?“\.\;‘{3({7\\-1'?4"'\6
Giuen: VEZO :—]S >0 st 0<%~ c)<S > [ §(6)-F|<§
VeSO 355>o s4 O¢lt-c < Ss—blslt\ -G|<&

show: YE70 IS >o s.t 0<lt- CI‘S-DI(HH\HSH\) -0l < £

need anafknes

Proog‘.CDGruer\ cu\7 €20 Choose s m] O @ G

Owke'\E\JEf‘ Oélt— c]<g , SS
e havt O<lt-c1<S& AND aclt-c < Sus
%4

(D 1510 rl<% Anp (9= 614/5/8 vl e
/\®2 |s(e\-Fl<% AND A lsle)- (’" 2 QO @G_Lvef\ e
[3 S b aw\é
(B 125(1\-2F[<z- AND [agi)-46] < 2 \ £ o
%‘” (25N -2F |+ 14q06) 46)<€ /%r

VI deiaole 1861
|2sm 2F +44()-4C1< €

l2¥(f\+‘l @)-2F-46l ¢ &
I(zuﬂwsw) (F+4) < £

9+G) Qtﬁel’y\é\o



12:41 AM Tue Mar 9

MAT320S21 -

MAT320S21 X Axiomatic

C & & O B O 3D e e -
’r} I‘F)(}A‘Ma(x)’:ﬁ and I;M b(x):B
then ln»v; alx): b{)o /q B

G"/‘A ¥evo QS >0st. O« IX X }£S£ 3{a(x\ f‘\'<2

YVéE>o Z{g >0 st O<|x-x )45 —5’56\3‘ ¢
Vi’@ 35 >0 st O<lx- X‘,Icg = |20 -AB|<E

Proot P> (D Given any €5

Choose ésth’/_d >0

@&)Aemeucr O¢< |x- Xo\‘ S

[ (aON- A b + A (»:(x\—BW <&

ety |a(x\h(x\)—AB(x\+Hb(x\'A-B|<2
A€
a0 -A-B|<E
—

Geometry




12:54 AM Tue Mar 9 ® = @70%mm)
MAT320S21 v

MAT320S21 X Axiomatic

S OO & O H o md e e - - e

v 2"‘--5*0 wun ) "'!«"Iq" L
Gioe™ Y70 IS >0 st O<lx-%,125 " [ar-Al<¢
WE>0 J$P >0 st Oclx-x | gho, [uer-Bles
A §
S22 Vg0 T520 5 0<li=xp| < & = [t ol<E

. b (<)
09 @6“/9/‘ any €50
Py Choose 752: [’_/]>0 B-£ 2 gté
@L&Aemeuer Oé\x' Xo“‘gz

we have:

£\
Jat - Al<z5z) be (o)
(\"'D*o
AN
‘a(x\-ﬁ,ib(ﬂ"{’ and (Al 1o (-Bl< W
'[-l!\\-ﬂ\ h(x\l<% AMD' Al - () ’ @ 8/2
[CoN-pY @] «[AG -8 1< E
[ (atN-A) bGY + A (be-BY[ <€
e > IQ{X\H;\)—AB(*\ +Hb(*\* A’BI< £
s

: ; ¢
[a(a- Al < 3 ANP (b0~ B < 3@ Scof

[0 -A-B|<E
—



hm Tf I.Mam A’ QMJ lim b(x)= 370

’r/ XX,
then lw; alx)b(x) =z A" B
Give™ Y70 387> 0 st O<lx-% IzS = [a()-A)<§
VéE>o 33*’>0s£ O<lx- X )45 b [bD-BI<E
k22 fgv0 T§20 st O<lx- xol.:;—-v, () -AB|<E
Proogloauer\ ¢ 70
ClnoOSE 5§~ }m[ni

@ Ja(x)- ﬂl‘zlml\\ -/j

ia(ﬂ Al‘ 2»(5\‘ ANP ‘b("“ Bl( Zlal
G) fam-A)- [l J<5 AwD [Al- lbo-8leg
@Nces AYbl<E Aol A w-8Y] <€/2

@ [ o) - Aol +[AG -8 1< €
[ (9 |G- A\ o + A (w1 -8 4E

wed, b [a(\bl O -Ab(x) + Ab(x) - ABI(.E
paty

@ ab(N-AB|<E
. AR

H\)é Z(‘f Cn the et ]CL cettons albouve

@J rave the 1( o al(x)=P and limna b(x)= B

ol ) bl ;g_‘;xo

a-qg)d/’///\nc\q_ o o -

7

K9,

T.Lker\ 1(/\/\((;,_(;,(\— ﬁ;(x\] = A'B

XK,

Citoa | Proce 4hal if Joan £(€Y=L#FO

Credif SEDIC

~ [[ -
She S T




kkkkhkhkkkkhhhkkkhkhkhkhkkhkhkkkkhkhkkkkk

Part 3: Sandwich Theorem and Trig Limits
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Watch Playlist limf-10to15


https://youtube.com/playlist?list=PLRHpZu30FKOVMYf-pse-5dygn_KT7u4Y8
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Part 4 Left and Right Limits
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Watch Playlist limf-16to18



https://youtube.com/playlist?list=PLRHpZu30FKOWPL1E29lMaEEvTsZe4GAyG
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