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3. A BAKER’S STORY

A baker wants to bake the perfect cookie: a
cookie of 100% chocolate. She bakes it, and sets her
cookie to cool. In the &, the W of fairies sends a
mischevious fairy upon the cookie, to ¥ it with her
/* =+ that turns chocolate into cookie. The next
{3, the baker finds that her perfect cookie is now
1-1 =02 chocolate! She decides to outsmart the ¥

by splitting her @® chocolate cookie into two pieces.

The ¥ decides to send two fairies to ¥ the halves
with their #*« . However, being simple creatures
of "¢, neither fairy knows which half the other ¥
and each ¥ the halves randomly. The next day, the
baker wakes up to find that her @® cookie is now
(1 - %)2 =@ chocolate! She decides outsmart the
W hy splitting her @® chocolate cookie into three
pieces...

CHOCOLATE CQOKIES
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4. THE FUNCTION OF THE FUNCTION ¢%

Yes, we defined ¢ as a series, or as some
limit of a sequence, but that’s ok. It’s still a
function, with some nice properties.

(1) e® is a monotonically increasing positive
function from R to R.

(2) emtv = e%e¥, €0 = 1 (homomorphism!)

(3) If you made a slide in the shape of the
plot of y = e*, you will never stop slidin’

leftward.
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exp(x) = e
T o2 o o1 2%
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But most importantly:
Theorem. Le* = e* (= Lecr = cecr by S rule).
Proof. Use the first definition, and differentiate
term by term. O
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“log(x), being the inverse func-
tion of %, has always been contro-
versial. Some say that log makes
them feel ©:\\ﬂd-a 7

CAPTAIN’S LOG DAY 1: e-LOG-ICAL MUSINGS

>How does a number theorist drown?
>loglogloglog

>What do you get when you integrate
one over cabin with respect to cabin?
>log cabin

>No, it’s a houseboat, you forgot to
add the c!

>No, it’s a priceless yacht, you
disregarded the absolute value

FI1GURE 1. log for scale. Scale
pictured on previous page
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2. PROPERTIES OF e

Ok, so we have this number, but what is it
good for? Well, it’s a good approximation for
2.7, which is a good approximation for 3, which
is a good approximation for m for sufficiently
bad approximations of good. Succinctly:

en3dnT
Theorem. e is irrational

Proof. 1f e = §, then:

ac::b!(% Zb:nl)—a(b - zb:b—'eZ

n=0 n=0 1
But then by definition of e = 3,

xzb!(i Z )= i:j Z—‘,>O

n= On
Next, note that if n > b, then & n, < (b+1)n ——— 50!
&, 1 1
O<z< =-<1
PR AN
so 0 < x < 1, a contradiction to x € Z. ]
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