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Fascimating Numbers

Numerical Constants

MISCELLANEOUS CONSTANTS

x = 3.14159 26535 897¢ [ 37510

1/x 31830 48001

#? = 9 86960 61883 44909 ¢ 6 24079

log. = 14472 98838 49400 17414 34273 51353 05871 16472 94812 91531

loguo = 49714 98726 941 5 88 516 4 38044
logio V/2r 39908 99341 79

CONSTANTS INVOLVING e
g 02874 71 66249 77572 4709:
71442 32159 7 70161 46086 74458 111 76
30650 3 04274 60575 00781 31803 15570 55184
M = lognne 4481¢ 82765 11289 18916 60508 3 97005 80366
1/M = log, 10 30 ¢ 68401 79914 54684 76011 01488 62877
logie M = ¢ 3 43117 6 78912 29674 9¢

7 AND e” CONSTANTS
7718
26327
0.04321 39182
4.81047 73809
0.20787 95763 50761 90!
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NUMERICAL CONSTANTS
1 41421 35623 73095 04880 16887 2420¢ 85696 71875 376¢
164 106 07278 22 51464 701:
g 30941 72321 L 56 § 36025
0.30102 99956 19521 37388 ¢ 9: 7 46210
1.73205 08075 68877 X X
224 95703 07408
1.09861 22886 68109 6¢
logio 3 = 0.47712 12547 19662 4371

OTHER CONSTA!
Euler's Constant v =  0.57721 56649 01532 86061
log.y = =0 3 93129 81644 82234

Iden Ratio ¢ 1.61803 3¢ 40804 84820 45868 34365 63811 77203 09180




Fascimating Numbers

OTHER CONSTANTS
Euler’s Constant v = 0.57721 56649 01532 86061

log. v = —0.54953 93129 81644 82234
Golden Ratio ¢ 1.61803 39887 49894 84820 45868 34365 63811 77203 09180




Fascimating Numbers

OTHER CONSTANTS
Euler’s Constant v = 0.57721 56649 01532 86061

log. v = —0.54953 93129 81644 82234
Golden Ratio ¢ = 1.61803 39887 49894 84820 45868 34365 63811 77203 09180

The Golden Rectangle:

A rectangle with the property that the removal of a
square results in a new rectangle that has the same
length to width ratio as the original.



The Golden Rectangle:

A rectangle with the property that the removal
of a square results in a new rectangle that has
the same proportions as the original.
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I'he Golden Rectangle




I'he Golden Rectangle




I'he Golden Rectangle




I'he Golden Rectangle




I'he Golden Rectangle




I'he Golden Rectangle




I'he Golden Rectangle
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Historny: ot the Golden Ratio

Euclid off Alexandria
(ca. 325 B.C. — 265 B.C.)
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Consists of 13 books

Containing 465 propositions



istony of the Golden Ratio

Euclid off Alexandria
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The Extreme and Mean Ratio

Given a segment AB, find the point C such that

AC _ AB

A gy OB AT
wcopilil X _ x4l
X+1 U x
X° = x+l

x°-x-1 = 0

X = 1.618



Historny: ot the Golden Ratio

Martin Ohm (1835) —— “Golden Section™

Mark Barr —— O = 1+2\/§

Phidias (detorog) (ca. 490 — 430 B.C.)




Constructing a Regtilar Pentagon
A




Constructing a Regtilar Pentagon
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l'he Pentagram




T'he Pythagoereans and the Pentagtam
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Pythagoras of Samos (ca. 569 B.c. — 475 B.C)



THE DODECAHEDRON




I'he Golden Rectangle and
the Dodecahedron
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I'he Golden Rectangle and
the Dodecahedron
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I'he Golden Rectangle and
the Dodecahedron
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“Essence”
Richard Werner



Art and the Golden Ratio

“Sacrament of the Last Supper”
Salvador Dali



Art and the Golden Ratio

I_eonardo

Raphael



Axrt and the Golden Rati

“A Golden Rectangle
fits so neatly around
St. Jerome that some
experts believe
Leonardo purposely
painted the figure to
conform to those
proportions.”

Mathematics
David Bergamini




All'that Glitters?

“The Greeks saw beauty in
number and shape and their
excitement with the golden ratio
manifested itself in their art and
architecture and has been echoed
by later civilizations in such places
as Notre Dame In Paris and In the
UN building in New York.”

Random House Encyclopedia

= =~ 176 # ® = 1.618




All'that Glitters?

http://library.thinkquest.org/trio/TTQO05063/phibeauty4.htm
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Good as Gold?
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Ihe Parthenon

http://library.thinkquest.org/trio/TTQ05063/phibeauty4 .htm



I'lhe Great Pyramid




T'lhe Great Pyramid

It was reported that the Greek historian Herodotus: learned from
the Egyptian priests that the square of the Great Pyramid's
height Is equal to the area of its triangular lateral side.”

AB B

This implies that —— = @
AC




T'lhe Great Pyramid

It was reported that the Greek historian Herodotus: learned from
the Egyptian priests that the square of the Great Pyramid's
height Is equal to the area of its triangular lateral side.”

“Iihe Pyramid'itselfiwas twenty years
In the building. Itis a square, eight
hundred feet each way, and the
height the same, built entirely.

of polished stone fitted

together with the

utmost care.”

B

History, Book I, P. 24 A
Herodotus



T'lhe Great Pyramid

It was reported that the Greek historian Herodotus: learned from
the Egyptian priests that the square of the Great Pyramid's
height Is equal to the area of its triangular lateral side.”

The Great Pyramid:
Why Was it Built and Who Built It?. D

John Taylor, 1859
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The Golden Spiral



Spirals

A

The Golden Spiral

Spira Mirabilis
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Nested Radicals
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Nested Radicals

\1+\/l+\/l+\/1+--- = O
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Continued Fraction
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Golden Ratio Surprises

1+ 1 = O

|
1+ 1

|
1+---

1+

1+

\ 1+\/1+\/1+\/1+ oo = P



Powers of the Golden Ratio

Dz = O +1

D3 = 2D +1

d* = 3P+2

&> = 5D+3 Apparently
D5 = 8D+5 O"=ad+b
O’ = 130+8

Os = 21P+13



[Ceonardoe of Pisa (Fibonacer)

A certain man put a pair of
rabbits In a place surrounded
on all sides by a wall. How
many pairs of rabbits can be
produced from that pair in a
year If it Is supposed that every
month each pair begets a new
pair which from the second
month on becomes productive?

I, 1, 2, 3, 5, 8, 13, 21, 34, ..



['he Fibonacci Sequence

I, 1, 2, 3, 5, 8, 13, 21, 34, ...

F,  represents the nth Fibonacci number

F =1 F, =1 Fy=2

F,=F +F _,, wheren=3

b, =Hh=1

The recursive definition of the Fibonacci sequence.
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The Fibonacci Metric Converter

' =

}712 :1 Santa ROsa — Arcata N228 miles
F, =3 228 mi=144 +55+21+8

# =2 = Fj, + Fjo + Fy + Fg

#) & To convert to kilometers

Fg 221

&) S Fiz+F +Fy+F, =233+89+34+13
== = 369 km

Fp =389

F, =144 o

F =233 Actually, 228 m1 = 367 km

Fl4 =



Family Tree of a Male Honey bee
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stuntlower Spirals
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An BExplicit Formulator f

L(1+45) (1=45)

s 2 ) U2

i /1+\/§\100 (1_\/5\100_

[ ——
oYz ) U2

= 354,224,848,179,261,915,075



An BExplicit Formulator f

L(1+45) (1=45)

s 2 ) U2

Binet’s Formula
1786 — 1856

L. Euler — 1765

A. de Moivre — 1730



An BExplicit Formulator f

o LI[1+5) (1=45)
Jds|L 2 ) U2
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The Golden Ratio

“The great book of nature lies ever
open before our eyes and the truths of
science are written in it ...

But we cannot read it unless we have first
learned the language and the characters Galileo Galilei
In which it is written ... 1564 — 1642

It IS written In mathematical language and the characters are
triangles, circles, and other geometrical figures; without whose
help it iIs humanly impossible to understand a single word of it
and without which we wander about in' a dark maze.”



The Golden Ratio
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