MAT 257Y Analysis Il
Dror's Open Private Notebook

August 31 Social Meeting Agenda
At https://gather.town/vUrHft2R9fBjSraE/mat257

We'll start at 9, and then at around 9:25 | will take the podium and make
a welcome announcement. If you don't hear anything from me by 9:30,
or if the whole thing is a failure from the start, check your mailbox. | will
make another email announcement and redirect you to a zoom meeting
room, where (only if necessary) we will reconvene at 9:35.

Why are we having a social meeting? | hope to have morel
What classes will look like.

What tutorials will look like.

The textbook.

Evaluation scheme.

August 31 TA Meeting Agenda

3 Tutorial TAs?
Al TA?
Crowdmark.
Office hours.
Emails.

Group photo.
Weekly meeting.

September 7 TA Meeting Agenda

Add TAs to Quercus
Filming: Start Sebastian, only for first class.
Integrity: Peter.
Tutorials: No tutorials this week!
W5-6:; Sebastian.
R4-5: Shuyang.
F12-1: Petr.
Locations?
TA Office Hours: (only 2!) Starting week 2.
Peter: M1-2.
Petr can M9-3, W10-3.
Sebastian: W10-11:30.
Shuyang: Fri 1PM
Locations?
Decision: Peter M1 Petr F1.
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Hour 7, Friday September 25
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Team meeting Sep 28
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2-3 Theorem
_ (1) If f: R®*—> R™ s a constant function (that is, if for some
Oﬂ@/‘hjj(\ y € R™ we have f(z) = y for all x € R™), then
éﬁf}f!ﬂ\/\ﬂ !n.// é/;\/.g,é; Df(a) = 0.
(2) If f: R* = R™ is a linear transformation, then
ﬂ»’) 23 . - Df@=f£
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A JLSQ \gqu__dp, ) only if each f* is, and
Di=t . (1) = (1. 1) Df(a) = (Df'@), . - - ,Df"(a)).

Thus f'(a) is the m X n matriz whose ith row is (f*)'(a).
(4) If s: R2 — R is defined by s(z,y) = = + y, then

Ds(ab) = s.
(5) If p: R? = R s defined by p(z,y) = = -y, then
Dp(ab)(z,y) = bz + ay.
Thus p’(ab) = (b,a).



Hour 10, Friday October 2: More differentials!
Read Along: Spivak 15-25.
Riddle Along: Your turn!
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Hour 11, Monday October 5: Differentials and Partial Derivatives.

Read Along: Spivak 25-34.
Riddle Along: Can you fit 31 2x1 domino pieces on an 8x8 chesshoard with two diagonally opposite squares removed?

Can you fit 21 3x1 tromino pieces on an 8x8 chessboard with one square removed (anywhere)?
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Hour 12, Wednesday October 7: Differentials and Partial Derivatives.
HW4 on web, HW3 due at midnight!

Read Along: Spivak 25-40.

Riddle Along: Can you fit 125 4x2x1 boxes in one 10x10x10 cube?
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Hour 13, Friday October 9: A bit more on differentials and partials, the IFT.
Read Along: Spivak 25-40.

Riddle Along: Can you fit 4 axb rectangles in one (a+b)"2 square? Can
you fit 27 axbxc boxes in one (a+b+c)"3 cube? Why do | care?
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MAT257 Analysis Il on October 14, 2020: The Inverse Function Theorem.
Read Along: Spivak 34-40.

Riddle Along: Can you fit a box of dimensions a'xb'xc" inside a box of dimensions axbxc, if a'+b'+c'>a+b+c?
HWS5 is on web, HW4 is due by 11:59PM.
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MAT257 Analysis Il on October 16, 2020: The Inverse Function Theorem.
Read Along: Spivak 34-40.
Riddle Along: Your turn!
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MAT257 Analysis Il on October 19, 2020: The Inverse / Implicit Function Theorems.

Read Along: Spivak 34-45.

__Riddle Along: On any pair of potatos, can you draw a pair of 3D congruent curves?
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MAT257 Analysis Il on October 21, 2020: The Implicit Function Theorem.
Read Along: Spivak 40-45. Read Ahead: Spivak 46-52, "Integration”.
—Riddle Along: Can you find uncountably many sets of natural numbers, such

that the intersection of any two of them is finite? \.1’}\
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MAT257 Analysis Il on October 23, 2020: The Implicit Function Theorem (a bit), and integration (boot up).
Read Along: Spivak 40-52.

TT1 discussion on Wednesday October 29. Until then, just keep on top of things!

Riddle Along: Can you find uncountably many sets of natural numbers, such that for any two of them, one
contains the other?
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MAT257 Analysis Il on October 26, 2020: The definition of the integral.
Read Along: Spivak 46-56. JLJ = \w
TT1 discussion on Wednesday. Until then, just keep on top of things!

Riddle Along: A spherical loaf of bread is put into a bread-cutting machine. Which slice gets the most crust? M M
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MAT257 Analysis Il on October 28, 2020: Integrability and continuity.
Read Along: Spivak 46-56.
Riddle Along: Your turn!

OnTT1:

* Tuesday November 3, 5-7PM (Toronto time), on Crowdmark. Other than documented accessibility matters, no exceptions!

* | will be available to answer questions throught the exam, at my usual office (http://drorbn.net/vchat, but I'll add a waiting room).
* There will be mishaps! | just hope that not too many. If you encounter one, document everything with specific details, times, and
screen shots, and send me a message by Wednesday November 4 at 7PM. | will deal with these situations on a case by case
basis.

* Material: Everything up to but not including integration.

*Open book(s), open notes, but you can only use the internet (during the exam) to read the exam, to submit the exam, and to
connect with the instructor/TAs to ask clarification questions. No contact allowed with other students or with any external advisors,
online or in person.

* You will be required to copy in your handwriting and sign an academic integrity statement and submit it to Crowdmark along with
the rest of your exam. You will be given an extra 15 minutes for this purpose.

* The vast majority of students will do honest work, and | appreciate that. Out of respect for the honest students | will do my best to
pursue and punish any cheating that may occur. I'm more experienced than you! If you plan to be dishonest, think again.

* It is not the exam | want! Class material and HW are important, but there won't be questions straight from class/HW. Many things
in 2020 are not as we want them.

Corollny  TE 0 NV ax any Ao pertiios
L (€. r)<UIFP)

IE] =ipf Ulfr ) LF)=swr LES)

Dt me/,\;dc < UF)=LI(F C)

TL/V) Fou m-ZtD/.,\L/ﬂ_ = \7/(70 9 /& gz/

a7 RWA Aa\/a;nswn l@f( 2 o-

UIEP)=LIF ) <E )b smmss

Spivks 2-7 Leforz He nongos

Dt

Hon—=SLace,

o' F s J‘n‘hlj/«,lﬁt EF F iy ek XCPT On A Doy 5E

52_{_,_(:’- M~ O [uf:lfa\j e~ sy o Az d /«(74“)%_{3
pm; L 5(%% i@mﬁﬁé/{ f"/'/( (‘JL ML Qj @)

L L Canto— sttt \_T K i1t counts U ke
_Smioﬂ%f_

A conntilli nien 6F rat~s—o




MAT257 Analysis Il on October 30, 2020: Measure 0 and content 0, integrability and continuity.
Read Along: Spivak 46-56.

Riddle Along: Players A and B alternate placing 1x2, 1x3, and 1x4 lego pieces (as they choose) on a 19 x 21 board, with no layering
and no overlaps. If you cannot place a piece, you lose. Who would you rather be A or B? What if the overall size was 20 x 207
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MAT257 Analysis Il on November 2, 2020: Integrability and continuity.
Read Along: Spivak 46-56.

Read Together: https://q.utoronto.ca/courses/183900/discussion_topics/894005

Riddle Along: Cars A,B,C,D drive in the Sahara Desert on generic straight lines and at constant speed; it is known that A meets B
(they arrive at the same place at the same time), A meets C, Ameets D, B meets C, and B meets D. Does C necessarily meet D?
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MAT257 Analysis Il on November 4, 2020: Integrability, continuity, measure 0.

Read Along: Spivak 46-56 (warning: pf of Thm 3-8 is buggy; see page 145).

Riddle Along: Cars A,B,C,D drive in the Sahara Desert on generic straight lines and at constant speed:; it is known that A meets B
(they arrive at the same place at the same time), A meets C, A meets D, B meets C, and B meets D. Does C necessarily meet D?
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MAT257 Analysis Il on November 6, 2020: Integrability, continuity, measure 0.

Read Along: Spivak 46-56 (warning: pf of Thm 3-8 is buggy; see page 145).

Riddle Along: Cars A,B,C,D drive in the Sahara Desert on generic straight lines and at constant speed; it is known that A meets B
(they arrive at the same place at the same time), A meets C, A meets D, B meets C, and B meets D. Does C necessarily meet D?
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MAT257 Analysis Il on November 16, 2020: Fubini's Theorem.
Read Along: Spivak 55-56, 56-62.

TT1 Comments: Solution sets, appeals.

Riddle Along: How many bangs?
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MAT257 Analysis Il on November 18, 2020: Fubini's Theorem.

Read Along: Spivak 56-62. HW7 is due at 11:59PM, HW8 is on web.
~ Riddle / Alnnn' Your turn!
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MAT257 Analysis Il on November 20, 2020: Fubini's Theorem, partitions of unity.

Read Along: Spivak 56-62 and 63-66.
~Riddle Along: n prisoners. Each wears a tower of infinitely-many randomly-chosen b/w hats. Simultaneously each needs to pointat

a black hat on their head. How can they maximize the chance that they will all get it right? Can they do better than 1/2*n?
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MAT257 Analysis Il on November 23, 2020: Partitions of unity.

Read Along: Spivak 63-66. Note the change in schedule!

~Riddle Along: n b/w-hat-wearing prisoners stand in a row; each one sees the hats ahead of them but not their own ortheones

behind. They each must guess and shout the colour on their head, going from the back forward. If more than one is wrong, all are
—executed. Could they have devised a strategy in-advance, to save themselves?
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MAT257 Analysis Il on November 25, 2020: Partitions of unity.

Read Along: Spivak 63-66. Note the newer change in schedule!
Riddle Along: Me? Riddles?
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MAT257 Analysis Il on November 27, 2020: Partitions of unity, integration NT.

Read Along: Spivak 63-66.
Riddle Along: Can you find irrational x and y such that x*y is rational?
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MAT257 Analysis Il on November 30, 2020: Integration NT. .
Read Along: Spivak 63-66 and 66-74. HWS deadline extended to Friday! \/ _ u \/ w’/ \

—Riddle Along: Survivel!
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~ MAT257 Analysis |l on December 2, 2020: Integration NT, @9:50: changes of variable
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MAT257 Analysis Il on December 4, 2020: Changes of variable, Gaussian integration, volumes of spheres and balls.

Read Along: Spivak 66-74.
~Riddle Along: Compute lim_{n\to\infty}V/ol(B_n)/VVol(C_n), where B_n is the largest ball bounded by 2*n balls of radius ones with
centers at {-1,1}*n and C_n is the smallest cubes bounding same balls. Promise: You will learn something very surprising if you

—solve this riddle.
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MAT257 Analysis Il on December 7, 2020: Volumes of Non-riddle (Cavalieri's principle): Which of the following piles
spheres and balls, proof of the COV formula (1). of books weighs the most?
-~ Read Along: Spivak 66-74

— Riddle: Compute lim_{n\to\infty}Vol(B_n)/Vol(C_n), where
B_n is the largest ball bounded by 2*n balls of radius ones
with centers at {-1,1}*n and C_n is the smallest cubes
bounding same balls. Promise: You will learn something
very surprising if you solve this riddle.
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~ MAT257 Analysis Il on December 9, 2020: l
Proof of the COV f la (1).
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MAT257 Analysis Il on December 8, 2020: Proof of the COV formula (2). ’ /o

Next class on January 11, nothing until then! _é |7, /‘%H—‘
~ Read Along: Spivak 66-74. — S LAV
COV Strategy: Show that every g is a composition of layer-preserving o
~ maps, and use dimensional reduction on those. L
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MAT257 Analysis Il on December 8, 2020: Proof of the COV formula (2).

RS e e e Lo
COV Strategy: Show that every g is a composition of layer-preserving o
- maps, and use dimensional reduction on those.
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