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How many?

Days In the year = 365
Hours In the year?
Minutes In the year?

Seconds in the year?



| have U1l to invest for a year
and a bank offered me a
whopping 100% interest?

What do | expect to get?

Flip chart: Define variables




-\ | have {1 to invest Problem Solving Strategies
-~ Lllag) for a year
at100% interest?

1(1+1) =1+ 1= 2



Problem Solving Strategies

Every six months? Kdoe B & 10

0.25
0.5
0.5

1
AY

1(1+2)(1+ 2)=1+ 0.5+0.5+0.25=2.25




0.0039625

Problem Solving Strategies
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Trial and Look fora
Improvement Patter

0.015625

0.015625

>
N\
= -
> -
|

EEEOE0EE

ct
%

0.0625

0.015625

0.0625

0.0625

0.25

Every 3 months?

0.015625
0.0625

0.0625

0.25

0.0625

0.25

1. 1
1(1+ )L+ L+ %)(1+ %)

=2.44140625

0.25




My money was compounded
Every six months?
Every three months?




My money was compounded
Every six months?

Every three months?

Every month?

Every day?

Every hour eceeé




Problem Solving Strategies

Trial and
Improvement

Simplify the
Problem

Nork Backwards . * " STi® B
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Eliminate

Equation
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How often interest
IS compounded

Final Value F

CQPQTOMOT

Yearly O p(p p) =2.0
Every 6 months O p <p g) =2.25
Every 3 months 0 p <p T9> = 2.44140625
Every month 0 p (p p%) = 2.61303529
Every week 0 p (p Uﬂg) = 2.69259695
Every day 0 p <p L)J = 2.71456748
oQ
p _
Every hour = 2.71812669
y O p(p 000G r)
Every minute 0 p <p P > = 271827923
CPaT O
Every second P = 2.71828162




Let 6s generali seeéecée. | f _he
compounding periods, how do we find F?
Yearly O plp p) =2.0
Every 6 months O p (p E) =2.25
G
Every 3 months O p (p E) = 2.44140625
T
Every month 2.61303529
~
Every week ﬂ i ».69259695
Every da O — =2.71456748
T "\° ook
P
Every hour @) ( —g =2.71812669
PP X @
Every minute o p(p P 9 = 271827923
LGU@TT
Every second =2.71828162




Compounding continued for
even smaller compounding
periods?

It looks as If any further
Increases in number of
compounding periods will
hardly affect the outcome 0
the changes will occur in less
and less significant digits



2.7
2.71

2.718

2.7182
2.71828
2.718281
2.7182818 |;
271828182
2.718281828
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calculator

If we start with Ul and compound continuously for 1 year at 100% we get U e.




If we start with Ul and compound continuously for 1 year at 100% we get Ue @
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0 20 40 60 80 100

If we start with Ul and compound continuously for 1 year at 100% we get U e@



0 20 40 60 80 100

If we start with U1 and compound continuously for 1 year at 100% we get Ue O
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eisnotjusta number éeeé

U e is the base rate of growth shared by all continually
growing processes.

U e shows up whenever systems grow exponentially
and continuously: population, radioactive decay,
Interest calculations, and more.

UEven) agged systems that donooi
be approximated by e.



World Population Growth

billions
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Sources: United Nations Population Division and Population Reference Bureau, 1993.
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wherea is a constajs&—




F}rst 10-digit prime found in consecutive digits
of e

LA A J

¥ >

first 10-chigit prime found .com

in consecutive digits of «

The billboard shown above is part of a recruiting campaing of
Google. I am far from smart enough to solve this problem, and it this
moment I haven’t got any plans to move to the United States. But I am
interested in the solution, so for the moment I wait until somebody has
solved this problem, and publishes it on internet. After that, I will be
able to find it throught Google.

[Update 2004.07.14]: Google already gives some answers. The best
discussion about the answer —7427466391.com— is found at the
FogCreek forum.



F|frst 10-digit prime found in consecutive digits
of e
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The natural exponential function

AT r
8.
—_— X

X)=e*-
6.
5.
4.
3. = (1, 2.71828)
2.

flz) = e
0 :
2 1 0 1 2 3 4 5

-1+




e
Mathematical Model for Growth

In the formula F =P(1 +),
the base rate of growthis  (1+1)
and occurs at discrete intervals.

In natural growth, growth occurs continu ously
and the base rate of growthis e

We can approximate discrete growth using e.












