The Golden Rectangle and logarythmic spiral

http://www.jimloy.com/geometry/golden.htm
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divide the rectangle into a square and a smaller rectangle. ..the definition of a golden rectangle :

a/b = (a+b)/a    =  (=  
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 Divina proportio

(a+b)/a, is called the golden ratio or golden section or golden mean or Divina proportio 

( =  1, 61803398875 ...

(-1  = 0, 61803398875 ...

Naturalnie to  JEDYNA    „na świecie”  liczba o tej (podkreślenie)  właściwości
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Supposedly, Pythagoras discovered this ( ratio.

Pythagoras of Samos
Born: about 569 BC in Samos, Ionia  ,  Died: about 475 BC 

the ancient Greeks incorporated it into their art and architecture. Apparently, many ancient buildings (including the Parthenon) use golden rectangles.

 It was thought to be the most pleasing of all rectangles. 

logarythmic spiral
The golden rectangle and the golden ratio sometimes pop up in nature. 
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(  Above we see a spiral which comes from the golden rectangle. 

(  this is very close to the shape of the shell of a chambered nautilus.

(do muszli w której żyje molusk – patrz:  [1] )
[1]  S.Kowal „Przez rozrywkę do wiedzy. Rozmaitości matematyczne” WNT Warszawa 1986

(  This figure is self-similar, each part is similar to smaller parts and larger parts. 

    This makes it a rudimentary fractal.

Addendum #3:
Here is a diagram which shows how to construct a golden rectangle. 
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Draw the square, bisect the bottom side, and draw the arc from the upper right corner to the extension of the bottom side. Then complete the rectangle.

It is fairly easy to show that this construction produces the right lengths. If a is 1, then a+b is 1/2+sqr(5)/2.

I stumbled onto this construction while trying to figure out how to fold a square into a regular pentagon. I have since found the construction in Geometry, by Harold R. Jacobs.

Addendum #4:
Here is an infinite series which evaluates to the golden ratio:

(= 1+1/1·1-1/1·2+1/2·3-1/3·5+1/5·8-1/8·13+...

Notice the alternating signs. Each denominator is the product of two consecutive Fibonacci numbers. Where did I get this series? I deduced it from the fact that the ratio of consecutive Fibonacci numbers approaches the golden ratio, as the numbers get larger. The sequence of ratios of consecutive Fibonacci numbers is 1/1, 2/1, 3/2, 5/3, 8/5, 13/8,... We get the second element of this sequence with this series: 1+1/1·1. The third element is 1+1/1·1-1/1·2. The fourth is 1+1/1·1-1/1·2+1/2·3, and so on. This series was known long before I discovered it.
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The golden ratio can be represented as the simplest continued fraction (as shown below).

This fraction is 1+1/a where a is 1+1/a. You probably evaluate such a continued fraction from the right side, and work toward the left, except that it has infinitely many terms. We can get a sequence from this by starting at the left, and evaluating only part of the continued fraction: 1, 2/1, 3/2, 5/3, 8/5, 13/8... These are the ratios of consecutive Fibonacci numbers.

The golden ratio can be represented as a repeated square root, as in the diagram 
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Evaluate this from right to left, too.

We can summarize some of the above as:

· ø=1/2+sqr(5)/2 & 1/ø=-1/2-sqr(5)/2 

· ø=1.61803398875 . . . 

· ø=1/(1-ø) (from 1/ø=ø-1) 

· ø=1+1/ø (from the previous equation) 

· ø=ø2-1 (from ø2=ø+1) 

· ø=(ø+1)/ø (from the previous equation) 

· ø=1+1/1·1-1/1·2+1/2·3-1/3·5+1/5·8-1/8·13+... 
 Addendum #5:
Here is an interesting sequence:

· (2=(+1 

· (3=2(+1 

· (4=3(+2 

· (5=5(+3 

· (6=8(+5 

· (7=13(+8 

· . . . 

· (n=F(n) ( +F(n-1) 

Notice the Fibonacci Numbers on the right side of each equal sign. F(n) is the nth Fibonacci number.

Also see Surprise? 

Addendum #6:

I just received a catalog advertising "Golden Ratio Calipers." Above is a rough drawing of them measuring one side of a golden rectangle (gray). The calipers have a hinged rhombus at the top, and the two sides of the calipers are equal. Here are a couple of questions for you: (1) Do these calipers measure the golden ratio no matter what the top angle is? (2) And, in the diagram, what is the length of the line segment marked with the question mark?

The answers are: (1) Yes, adjust the length of the segment marked with the question mark, and the other segments that are not part of the rhombus, to get any ratio that you want. (2) If the side of the rhombus is 1, then the segment marked with the question mark should be the golden ratio. If you try to answer the second question, then the answer to the first question becomes obvious. Just use similar triangles.

These calipers come with a mystical new age kind of book, which seems to be out of print. See Health Education Alliance for Life and Longevity or Amazon.com.

Addendum #7:
PRIVATE "TYPE=PICT;ALT=the Great Pyramid"
I was just watching the award-winning, short documentary, Fibonacci and the Golden Mean. And they had the first diagram below, claiming that the builders of Khufu's (Cheops') Great Pyramid incorporated the golden mean into the pyramid.

A little arithmetic shows that the diagram is wrong. What they should have drawn was the second diagram on the right. The ratios in the red triangle are very close to the golden ratio. See Pi and the Great Pyramid, where we find that the Great Pyramid also exhibits the ratio pi. If the designers of the pyramid meant to use pi, then it is merely a coincidence that the golden ratio crops up (as any pyramid that shows pi in that way will show the golden ratio, approximately). And vice versa, if they meant to use the golden ratio, then it is a coincidence that pi appears.
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