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Hour 1, September 10 2021: Mathematical introduction, some LinAlg review

on borrel:  MAT ASZY W/ Dror Br-NaTAn

l\ﬂf://offﬂfén. na,?L/Q/QQ,,—Q,S‘? ——?,41,0{47‘

1

T AN - . W/
MATL dodnay | Adim (o0 witb. Vel

. (ovik jf/ﬂ dfdtqﬂ/g Wew™ mMagks r/’mJ o,x/pn.(/ md}vyﬂ_{',

2. For e Frst fun whek, (/fgfféf will bLe \/Aeo—tlavﬂ/.

Abte That we M= IN-peAtn O/’(éﬂ.

T.Qi/@ ll/(fj _Jﬂg \?

MAEL Tht-o J}QJ/"\)KV1 : t)_{m/]f) Zeng, J»JIIQC«J;/;‘}‘;/ _,»(3 -

(lla J 1 / ~f ) 7\ |

) ELE)Je=FIL=HA) )O"“’— /U [~ T

- ol ; 2C / /) &)
I~ / Totes T Lz =
QFJW'DI - Aml(ﬁk\’) . EK(M,

, : n f] . ~ a7
L_1n LJVJ Tevew VR Fer XX, 9 U P

T%—X# S CE P )7):-1/5’3(:'1‘”%@

=~
__Am JF ._)C)‘ﬁé//z j\ a ¢l (O T *‘\7]) & 5‘ﬂﬂ’”4/"[z5\_'9mm+m_

_— < Q;/ JJ—-’(mW
| 0 /

/- /JL/;@ 3(/4/—-0 EE =0

2 <KX, 90 /'~‘<-/‘-f'y;/ cyudibs FF 5y e fi-dy

PE os|lylx—<sc,o>o|= 191712l 55>

- 19)™ > =
wlats THLat L t7‘ ‘?{Lixa‘? 2T
3 XY KIXFT) T Tl by Za%
|~ L9~ o) = " p : L
- TX,9y> = S “'H = Volarigation™
Do | (¢, 9) = | >~
I~ = / |/ |

TAV") 5\:7%%2_&/{,47 FO_(_ eflc_ﬁ./ LA)—.)}’)Q.:}




S Al g [XANY[S a2 A0G5> XM

OL’%A !-/}Q,J Av_é >\ - — S “VLJ 92

| /
\ /
N

""--..__________—-\-

——




~ Hour 2, September 13 2021: "About”, more LinAlg. \/ Z_])
}: )/c*

Introduce Shuyang.
—Read Along Spivak p. 1-5. v L = >
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:o;,lrf,kSepten;bZt; 15 2021: More norms, more LinAlg. g \/ _
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Hour 4, September 17 2021: Open and closed in R*n, compactness.
Note taker needed!

Read Along. Spivak p. 1-10.

HW1 on Crowdmark by midnight!

Remember Piazzal

Riddle along. You have two students to save. Now ask me!
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~ Hour 5, September 20 2021: Open and closed in R*n, compactness b sz‘*ﬁw—G_ q@?/é
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Hour 6, September 22 2021: Compactness.

Read Along. Spivak p. 1-10.

Riddle Along (via a former MAT257 student). Choose p uniformly at random in [0,1] and toss a p-coin n times.
What's the chance you got precisely k heads?
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_ Hour 7, September 24 2021: Continuity

Still seeking a notetaker!
— HW1 due at midnight! HW2 on web by midnight!
Read Along. Spivak p. 11-14.

riddie Along. Your turn!
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Hour 8, September 27 2021: Continuity, diffability.
Read Along. Spivak p. 11-14 & 15-19.
Riddle Along. Is there a cont. f:R->R s.t. f//f=cos?
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Hour 9, September 29 2021: Differentiability.
Read Along. Spivak p. 15-19.

Riddle Along. Can you fit 31 2x1 domino pieces on a chess board with two diagonally opposite corders removed?

Det 0yfl)i= §0:—R™: U opn A o€V, 0) o, Iy 2oy, :b}
Comminat o, lh) 15l st space

DeE £ A G —s IR% difftte afacA — Flash)=Fla)+Ld+o(l)

O fer (/\,L%SL of ﬂ&'ﬁlﬁ]’é‘(ﬂw)
Thr Te 0 G JIFEAL at ~o, Ty L 6 Leakue
Ve o s et 1R Léo(l) thuen Lo

-

LV _ LX) _ (| L(Xv) _
Taddd s 70, v =V ‘Q{Q‘TJT/T' =<

Der D@(m).-/%) E9 FiR-r, Dfir) =(€")

C/OVV)/H{/I%S l. EX"LL—-—'J bs bre 9 =B 5_17ij Q.Dfﬁﬁaéf,f{@ S A

TL/«? T ey ikl TE CAR SR 4 JEC R
At aell” ~nl §ART—IRT (s LAh a# [F4),
e 9e e VAl el

Ny 3«nu/J/M

D(9-€)ln) =D yFt) R e
(e (s Bl nen)= (L)) = 9(FT~ + 5 Lruy/2 )
= 9PN +HDIEN) (DA L+, (€ )+ o (DA b+,
VIS OyFE) L) eoll) sy
2 4 (DR L) €2tl)
Lo TF oll) § DO)ISCI) pesmdl b, B coxeodt)
e NTS (eAlo)=0 (1) ard — Jeink)) <elk] for Ih)<), Soron I
SN0 <€) Provised W< Pamibn(& §)

Wkt Juab) | <

whit MK e B (8), b JUNKEY) on EylS)



Hour 10, October 1 2021: The Chain Rule.
HW2 due at midnight; HW3 on web by midnight. Read Along. Spivak p. 15-19.
Riddle Along. Can you fit 21 3x1 tromino pieces on a chess board with one square (any one) removed?
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Hour 11, October 4 2021: A chain-rule example.

Read Along. Spivak p. 19-34.

__Riddle Along. Can you fit 125 4x2x1 boxes in one 10x10x10 cube?
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Hour 12, October 6 2021: Partial derivatives. Cbl"r’tfl;”? : ":}% F 5‘7 o.,/,

Read Along. Spivak p. 19-34. p
— Riddle Along. Can you fit uncountably many Y-shapes (of any size) in the plane? hor X, / " >0 &
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Hour 13, October 8 2021: Partial derivatives, the IFT.

Read Along. Spivak p. 19-34.

HW3 is due at midnight, HW on web by midnight.

Happy Thanksgiving! No class on Monday.

Riddle Along. Can you find uncountably many subsets of N such that each two of them have a finite intersection?
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Hour 14, October 13 2021: The Inverse Function Theorem.
Read Along. Spivak p. 34-40.
— Riddle Along. Can you find uncountably many subsets of N such that for each two of them A and B, either A\subset B or B\subset A?
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Hour 15, October 15 2021: The Inverse Function Theorem (2).
Read Along. Spivak p. 34-40.

~ HW4 is due at midnight; HW5 will be online by midnight.
Last day of video recordings!

Thp (2FT) bR FAR ook S, Fh) he Sl
= J cpen Ve, oyt wal=fln) cb Fl,v—w s invetibd :,/;7&1
E7 =€) e JifRdle ilt, ([FT )/um,)C’(F (Y)) \

P wWiLoé, le)=T  Cioen tlt, A0 (@/% Fiu,///z@"
- E&QPMJA%—?!%%E)JJW <

IQ)MQ%Q_}& ) oo~ hy j — {

Vo= VY

X, = A+(Y-L) 41d4gﬂ(36w~xw%)j@}

\ "I

Xy = Iﬁ‘(y”F{xxly <-,,r-1_ )Diﬂ -—L%J
|

] , |
I..?: - — @(i")_))/) l go Xn 66./ {A")) O(},} ) S = JL/-)/
limx =X tvﬁﬁ%)b eb@%:l:?

f—

Now (T \/= CJ/L/\/«//)J pj.v,f;\/——al/t/ 5 ot L )= 22
2 7y ent I Jué
b, = 25) - (PLx )Pm}/‘ S5 [ =04
(‘\’”/:é\/ \__f‘»E____.-// L'?g_-/ . ;
< —p ) ot = )= gl +) <))
— T T 7
So [ E719)F ) tr=9) | sl \Q’ l<-pl<37)pf)
o |7y, )-F709,) \ggg@w) Fone ink




= J

S | .
5,) ¢ 1 Jiead, /\_/V._ \Z;) bemct L,V&/jk/<tf(.-

Wha o i aal LFLAL -

—\/\/LL\#&Q@,\%—;)A@/!'\V/& %}L/n ¢ Z




Hour 16 MAT257 Analysis Il on October 18, 2021: 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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Hour 17 MAT257 Analysis Il on October 20, 2020: The Implicit Function Theorem. K”‘—"—""““\
Read Along: Spivak 40-45. Read Ahead: Spivak 46-52, "Integration”. )~
- Riddle Along: Save Omar! { e
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Hour 18 MAT257 Analysis Il on October 22, 2021: The definition of the integral. / /
Read Along Splvak 46 56 HW5 due HWB a55|gned W
Rlddle Along ; Aspherlcal Ioaf of bread is put mto a bread cung machlne WhICh slice gets the most crust? M M
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Hour 19 MAT257 Analysis Il on October 25, 2021: The definition of the integral (2). /
Read Along: Spivak 46-56. JLJ SHRW,
~ TT1 discussion on Wednesday. Until then, just keep on top of things!
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Hour 20 MAT257 Analysis Il on Wednesday October 27, 2021: Integrability and continuity, countability.

Read Along: Spivak 46-56.
Riddle Along: Your turn!

OnTT1:
* Tuesday November 2, 5-7PM (Toronto time), at EX 320.
* Material: Everything up to and including today.

* No accessories, closed notes, closed book.
* How to study: go over some older exams. Yet more important: make sure that you understand every single bit of class material so far!

* An email with links and info about further office hours will be out later today.
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Hour 21 MAT257 Analysis Il on October 29, 2021: Countability, measure 0 and content 0, integrability and continuity.
Read Along: Spivak 46-56.
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Hour 22 MAT257 Analysis Il on November 1, 2021: measure 0 and content 0, integrability and continuity.
Term test 1 is tomorrow at 5pm at EX320. Good luck!

Format: n Questions, 4n+2 pages on 2n+1 sheets: Cover, 2n solution pages, and 2n+1 scratch pages. Adjust your style!
Plenty office hours today and tomorrow! Check Q/Announcements.
Read Along: Spivak 46-56.
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Hour 23 MAT257 Analysis Il on November 3, 2021: integrability and continuity, Fubini.
TT1 results: Likely after reading week.

Read Along: Spivak 46-56, 56-62. - T T2 € =
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Hour 24 MAT257 Analysis Il on November 5, 2021: Fubini's Theorem.
Read Along: Spivak 56-62.
~Reading week! No classes, tutorials, office hours until Nov 15!
HW7 will be assigned within days and due Nov 19.
~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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Hour 25 MAT257 Analysis Il on November 15, 2021: Fubini's Theorem (2).

Read Along: Spivak 56-62.

~TT1: Not yet; sorry.
Riddle Along: n prisoners. Each wears a tower of infinitely-many randomly-chosen b/w hats. Simultaneously each needs to point at
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Hour 26 MAT257 Analysis Il on November 17, 2021: Partitions of unity.
Read Along: Spivak 63-66. TT1 Results: later today.

—_Riddle recap: n prisoners. Each wears a tower of infinitely-many randomly-chosen b/w hats. Simultaneously each needs to pointata
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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Hour 27 MAT257 Analysis Il on November 19, 2021: Partitions of unity (2).
Read Along: Spivak 63-66.
HW8 on web by midnight
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Hour 28 MAT257 Analysis Il on November 22, 2021: Partitions of unity (3)
Read Along: Spivak 63-66.
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Hour 29 MAT257 Analysis Il on November 24, 2021: Partitions of unity (4).

Read Along: Spivak 63-66.

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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Hour 29 MAT257 Analysis Il on November 24, 2021: Partitions of unity (4).

Read Along: Spivak 63-66.

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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Hour 30 MAT257 Analysis Il on November 26, 2021: Integration NT. /- /] | 8 > (4ap
Read Along: Spivak 66-74. e "“( - ) I,-"_F.\ — (-'/ | L/. -
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Hour 31 MAT257 Analysis Il on November 29, 2021: Integration NT (2).
Read Along: Spivak 66-74.
~ Riddle Along: Back to the cars in the Sahara and to the 99 bands.
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Hour 32 MAT257 Analysis Il on December 1, 2021: Integration NT (3).

Read Along: Spivak 66-74.
~ Riddle Along: Back to the cars in the Sahara and to the 99 bands.
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Hour 34 MAT257 Analysis Il on December 6, 2021: Changes of variable, Gaussian integration, volumes of spheres and balls.
Read Along: Spivak 66-74.
Note that HW10 is due on Thursday, not Friday!
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Hour 35 MAT257 Analysis Il on December 8, 2021: COV(2), IOUs, volumes of spheres and balls.
Read Along: Spivak 66-74.

Note that HW10 is due on Thursday, not Friday!

Riddle Along: Handout 1206.nb
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Hour 36 MAT257 Analysis Il on December 9, 2021: My Favourite First-Year Analysis Theorem
— (Following http://www.math.toronto.edu/~drorbn/Talks/MAASeaway-1810/)




