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Analysis is a class about infinity.

Part 1.

What does It mean for a set to be infinite?
What kinds of structure can infinite sets have?
How can we define distances and bounds?

Part 2.
How can we make sense of infinite lists and sums?

Part 3.

Parts 1 and 2 give us the tools to understand functions rigorously!
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Tuarpiny Coon 1.2 Prsblem
Problem-solving principles “*“%

(Grant Sanderson)
. D,ef,\b a_Q_Qo(ojeci'S

s Give-nawes-HdC

(eUse the defining features of a problem X ‘; Re
G)Start by solving the simplest possible variant
(®Seek symmetry I, N 5 Nl ¥
(®List any definitions/theorems/equations that might be useful
(®Do examples to build intuition O, :
(®Draw pictures ‘/_) : Lams:
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Let’s solve a problem.

The problem: Think about rectangles with integer
side lengths. Does every such rectangle with
even area also have an even length side, and

vice versa”
Common HFsads.

* Use the defining features of a problem

“*( H N.JVILGQ&S * Start by solving the simplest possible variant

* Seck symmetry

Z H Jq‘l“qg/\g * | izt any definitiong/theorems/equations that

might be useful

@ : ?«J‘mn..@; : Bfaifzirgﬂreessto build intuition
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digoussion

Turning a problem into a conjecture

A+ Hre Think about rectangles with integer side lengths.
Loan.o’a Does every such rectangle with even area also
(Mr;*h U have an even length side, and vice versa?

/va:l'l\zma)h'e,((‘,\/\/rite a conjecture based on your last discussion.

Ao Consider these tips:
@Define our mathematical objects of interest.
L]
COQJQ‘*W. @®What do we want to say?
@Use descriptive, full sentences.

®Don't editorialize.
(DRevise as necessary.
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Turning our problem into a conjecture

Tlo D‘\;&rt Think about rectangles with integer side lengths.
oy Does every such rectangle with even area also
oSl up have an even length side, and vice versa?
(U.c.u/)y a-béru-wr‘ﬁbnf
Conjecture. Let R be the set of all rectangles with integer
S“P length and width. Let R; C R be the set of rectangles with
%M even length or width, and let R, C R be the set of all
rectangles with even area. Then R; = R,.

W) (PAOUQ e conjecture. |
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Activity Part 1: What makes a good proof?

Read the four proofs of the rectangle theorem (on Canvas Module). For
each, think about your reactions and give some feedback.

+ e What do you like about each proof?
= o What don't you like about each proof?
% e Which is your favorite?

After reading these proofs:

¢ How would you revise your proof?
¢ What might you remove or incorporate”
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Activity Part 2: What makes a good proof?

Read the four proofs of the generalized triangle inequality (on Canvas
Module). For each, think about your reactions and discuss the following
questions.

@How would you rank order the proofs from “best” to “worst”?

(®What made the worst proof worst?
®©What made the best proof best?
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Why write a proof?

The purpose of a proof is to illuminate a
mathematical truth.

Some of the mathematical truths we take for granted today
were not always accepted by the scientific community.
Examples include:
_ 5 ~300BC
« Existence offirrational numbers = Nt ..Qa -

|
+ Existence of transcendental numbers idt ]300 ¢ -
W
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Why write a proof?

The purpose of a proof Is to llluminate a
mathematical truth (the theorem, lemma,
or corollary). It's an explanation of why something is
frue that gives us additional insight or appreciation.
A good proof achieves these goals In a way that is
clear, concise, and enjoyable to read.
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Before Next Class

Fill out the pre-class survey (link on Module 1 on Canvas)

Read and/or watch video on induction (Module 1 on Canvas)

Read and/or watch videos on countable and uncountable sets (Module 2 on
Canvas)

Upcoming Deadlines

Homework 1: Sunday, 1 February 2026, before 10pm

Office Hours & Grutoring
TBD
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