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Mestrius Plutarchus (Plutarch)  
 
 
  

"The mind is not a vessel to be filled but a fire to be kindled."  



Albert Einstein 
  
  

“Anyone who has never made a mistake has never tried anything new.”  
  

“Example isn't another way to teach, it is the only way to teach.”  
  

“It is a miracle that curiosity survives formal education.”  
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Construction Methods 

Auxillary Circles Method 
 
 
Pin and String Method 
 
 
Trammel Method 
 
 
Parallelogram Method 
 
 
Ellipse in a Rectangle Method 
 
 
Plane Cutting a Cone Method 

Thanks to Anthony Rynne  University of Limerick  http://www3.ul.ie/~rynnet/swconics/SE.htm    

http://www3.ul.ie/~rynnet/swconics/SE.htm


Construction Methods 

Auxillary Circles Method 

Thanks to Anthony Rynne  University of Limerick  http://www3.ul.ie/~rynnet/swconics/SE.htm    

http://www3.ul.ie/~rynnet/swconics/SE.htm


Construction Methods 

Pin and String Method 



Construction Methods 

Trammel Method 

Thanks to Anthony Rynne  University of Limerick  http://www3.ul.ie/~rynnet/swconics/SE.htm    

http://www3.ul.ie/~rynnet/swconics/SE.htm


Construction Methods 
Parallelogram Method 

See also P. Grodzinski Investigations on Shaft Fillets 1941 Engineering (London), Volume 152, 1941, pp. 321-331 

Streamlined Fillets by Grodzinski … Peterson's Stress Concentration Factors  by Walter D. Pilkey  Figure 3.8, page 142 



Construction Methods 

Ellipse in a Rectangle Method 

Thanks to Anthony Rynne  University of Limerick  http://www3.ul.ie/~rynnet/swconics/SE.htm    

Is this another name for the Parallelogram Method ? 

http://www3.ul.ie/~rynnet/swconics/SE.htm


Construction Methods 

Plane Cutting a Cone Method 

Thanks to Anthony Rynne  University of Limerick  http://www3.ul.ie/~rynnet/swconics/SE.htm    

http://www3.ul.ie/~rynnet/swconics/SE.htm


Eccentricity 

Haley’s Comet 
 
a  =  17.8 AU   b  =  4.8 AU  1 AU = 149,597,870,700 meters 
 
Aspect Ratio,  b / a  ≈  0.27  Eccentricity  ≈  0.963    
 

𝜀  =     1  −    
𝑏
𝑎
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Eccentricity 
Colosseum 
 
Approx 189 m x 156 m  Many believe the Colosseum is actually an ovoid.  
 
Aspect Ratio, b / a = 0.825  Eccentricity  ≈  0.565 
 
The Amphitheatre Construction Problem   
 
http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf  
 
"… the parallels of an ellipse … are actually eighth order polynomials containing 104 coefficients! "  
   

Thanks to http://www.the-colosseum.net/architecture/ellipsis.htm  

http://www.tribunesandtriumphs.org/colosseum/dimensions-of-the-colosseum.htm  

http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf
http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf
http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf
http://www.the-colosseum.net/architecture/ellipsis.htm
http://www.tribunesandtriumphs.org/colosseum/dimensions-of-the-colosseum.htm


Four – Centered Oval 

The Amphitheatre Construction Problem 
 
http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf  
 
Paul Rosin  "… the parallels of an ellipse … are actually eighth order polynomials containing 104 coefficients [13] ! “ 
 
[13]  N.T. Gridgeman  Elliptic Parallels,  The Mathematics Teacher, 63:481-485, 1970.  
   

Thanks to http://www.the-colosseum.net/architecture/ellipsis.htm  

http://www.tribunesandtriumphs.org/colosseum/dimensions-of-the-colosseum.htm  

 

Measured Data from the Colosseum 
 

Four – Centered  Oval 

http://users.cs.cf.ac.uk/Paul.Rosin/resources/papers/amphitheatre2.pdf
http://www.the-colosseum.net/architecture/ellipsis.htm
http://www.tribunesandtriumphs.org/colosseum/dimensions-of-the-colosseum.htm


Applications 

Elliptical Orbits 
 
Quantum Theory 
 
 
 
 
 
 
 
 
 
 
 
 

Elliptic Orbits with the Same Energy and Quantized Angular Momentum 
 
Several enhancements to the Bohr model were proposed; most notably the Sommerfeld model or Bohr–Sommerfeld model, which suggested that electrons 
travel in elliptical orbits around a nucleus instead of the Bohr model's circular orbits. 
 
http://en.wikipedia.org/wiki/Bohr_model  
 
 
 
Elliptic Curve Cryptography 
 
Elliptic curve cryptography (ECC) is an approach to public-key cryptography based on the algebraic structure of elliptic curves over finite fields. 
The use of elliptic curves in cryptography was suggested independently by Neal Koblitz[1] and Victor S. Miller[2] in 1985. 
 
1  Koblitz, N. (1987). "Elliptic curve cryptosystems". Mathematics of Computation 48 (177): 203–209. JSTOR 2007884.  
2  Miller, V. (1985). "Use of elliptic curves in cryptography". CRYPTO 85: 417–426. doi:10.1007/3-540-39799-X_31. 
 
Thanks to http://en.wikipedia.org/wiki/Elliptic_curve_cryptography  

http://en.wikipedia.org/wiki/Bohr_model
http://en.wikipedia.org/wiki/Bohr_model
http://en.wikipedia.org/wiki/JSTOR
http://www.jstor.org/stable/2007884
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://dx.doi.org/10.1007/3-540-39799-X_31
http://en.wikipedia.org/wiki/Elliptic_curve_cryptography


Applications 

Ring Doublers 
 
Paul Rosin  "… the parallels of an ellipse … are actually eighth order polynomials containing 104 coefficients ! “ 
 
Computer Aided Design allows us to create parallel offsets using splines and calculates the equal spacing for the fasteners. 
 
 
Rules of Thumb for Structural Design 
 
M. L. Hand’s Rule of Thumb 
 
When designing doublers, (reinforcements around openings in a shell) an approximate sizing guide is to replace the removed material. In 
highly loaded structures or where fatigue is a concern, more reinforcement may be required. I've been told that replacing three times the 
removed material is the norm for commercial aircraft. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ring Doubler with Equal Fastener Spacing 



Circle 

Area  =  π  r 2 

Circumference  =  2  π  r 

r 

 𝑥  −   𝑎  2  +    𝑦  −   𝑏  2   =   𝑟  2 



Ellipse 

Area  =  π  a  b 

Perimeter  =  ? 

a 

b 

𝑥  2

𝑎 2   +   
𝑦  2

𝑏 2   =   1 



Ellipse Perimeter 

𝑃 =  4  𝑎  �   1  −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

 

Perimeter 
 
 
 
 
 
or 
 
 
 
 
Eccentricity 
 

𝜀 =   
𝑎 2  −  𝑏 2

𝑎 2    =     1  −    
𝑏
𝑎

 
 2

  

𝑃  =   4   𝑎   �   1  −     
𝑎 2  −  𝑏 2

𝑎 2     𝑠𝑠𝑠 2 𝜃   𝑑𝜃
𝜋 2⁄

0

 

 



Ellipse 

𝑥  2

𝑎 2   +   
𝑦  2

𝑏 2   =   1 

ℎ  =   
 𝑎 −   𝑏  2

 𝑎 +   𝑏  2 

𝑓  =    𝑎 2 −  𝑏 2   

𝜀 =     1  −    
𝑏
𝑎

 
 2

  =   
𝑓
𝑎

 



Derivation of the Arc Length of an Ellipse 

Thanks to  http://www.codeproject.com/Articles/566614/Elliptic-integrals 

http://www.codeproject.com/Articles/566614/Elliptic-integrals


Solve for One Arc Length and Multiply by Four 

𝑃 =  4  𝑎  �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

 

𝜀  =     1  −    
𝑏
𝑎
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Step 1 There are four arcs due to symmetry. Solve for one arc length. 
 
 
 
 
Step 2 Calculate the Aspect Ratio, b / a 
 
 
Step 3 Calculate the Eccentricity, Ɛ 
 
 
Step 4 Determine the Complete Elliptic Integral of the Second Kind for Ɛ. 
 
 
Step 5 Arc Length 
 
 
Step 6 Multiply by 4. 

𝐴𝑟𝐴 𝐿𝐿𝑠𝐿𝐿ℎ =  𝑎  �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

 



Complete Elliptic Integral of the Second Kind 

𝑏
𝑎

  =   0.50              𝜀 =   0.8660254              𝐸  𝜋 2⁄ , 𝜀   =  1.21105603 

For Aspect Ratio              Eccentricity                    Complete Elliptic Integral 

Step 4 

𝐸  =   
𝜋
2      1  −   �  

 2  𝑠 −   1  ! ! 
 2 𝑠  ! !   

 2∞

𝑛=1

  
𝜀  2 𝑛

2 𝑠 − 1    



Complete Elliptic Integrals 

∏  𝑠 ;  𝜋 2 |⁄ 𝑘  =   �
1

 1 −   𝑠  𝑠𝑠𝑠 2 𝜃    1 −   𝑘  2 𝑠𝑠𝑠 2 𝜃 
  𝑑𝜃 

𝜋 2⁄

0

 

 

First Kind 
 
 
Second Kind 
 
 
Third Kind 

𝐸  𝜋 2⁄ , 𝜀  =   �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃
𝜋 2⁄

0

 

 

𝐾  𝜋 2⁄ , 𝑘  =   �
1

  1 −   𝑘  2 𝑠𝑠𝑠 2 𝜃 
  𝑑𝜃   

𝜋 2⁄

0

 

 



Incomplete Elliptic Integrals of the First Kind 



Incomplete Elliptic Integrals of the Second Kind 



Quote 

Bertrand Russell  
  
“Mathematics, rightly viewed, possesses not only truth, but supreme beauty – 
a beauty cold and austere, like that of sculpture, without appeal to any part 
of our weaker nature, without the gorgeous trappings of painting or music, 
yet sublimely pure, and capable of a stern perfection such as only the greatest 
art can show. The true spirit of delight, the exaltation, the sense of being 
more than Man, which is the touchstone of the highest excellence, is to be 
found in mathematics as surely as poetry.”  



Elliptic Integrals of the First & Second Kind 

Fine Art 



Incomplete Elliptic Integrals of the Third Kind 
 

  

http://keisan.casio.com/exec/system/1244988714 

∏  𝑠 ;  𝜋 2⁄ | 𝑘  =   �
1

 1 −   𝑠  𝑠𝑠𝑠 2 𝜃    1 −   𝑘  2 𝑠𝑠𝑠 2 𝜃 
  𝑑𝜃 

𝜋 2⁄

0

 

 

http://keisan.casio.com/exec/system/1244988714


Complete Elliptic Integral of the First Kind – Pendulum Period 

Figure … thanks to  http://www.codeproject.com/Articles/566614/Elliptic-integrals 

http://www.codeproject.com/Articles/566614/Elliptic-integrals


Pendulum Period Error 

Figure … thanks to  http://www.codeproject.com/Articles/566614/Elliptic-integrals 

http://www.codeproject.com/Articles/566614/Elliptic-integrals


Complete Elliptic Integrals 

The value of the Complete Elliptic Integral of the First Kind at k = 0 is … π / 2 
 
 
 
The value of the Complete Elliptic Integral of the Second Kind at Ɛ = 0 is …π / 2 
 
 
For Eccentricity, Ɛ = 0, the Aspect Ratio,  b / a  =  1  and the Ellipse is a Circle with Circumference, C  =  2 π  r 
 
When a  =  b, the ratio b / a  =  1  and the Complete Elliptic Integral of the Second Kind,  E [ π / 2, 0 ]  =  π / 2 
 
 
 
 
 
 
 
 
When b / a  =  0, Ɛ = 1 and the Complete Elliptic Integral of the Second Kind,  E [ π / 2, 1 ]  =  1 
 
 
 
 
 
 
 
The value of the Complete Elliptic Integral of the Third Kind at the k = 0 is … π / 2 
 

𝑃 =  4  𝑎  �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

=   4  𝑎   𝜋 2 ⁄  =  2  𝜋  𝑎 

𝑃 =  4  𝑎  �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

=   4  𝑎   1  =  4  𝑎 



Complete Elliptic Integral of the Second Kind 

𝐸  𝜋 2⁄ , 𝜀  =   �   1 −   𝜀  2 𝑠𝑠𝑠 2 𝜃   𝑑𝜃 
𝜋 2⁄

0

 

 



Complete Elliptic Integral of the Second Kind 

𝑃 =   4  𝑎  𝐸 𝜋 2⁄ , 𝜀  =  4   10.00 𝑠𝑠𝐴ℎ  1.21105603 =   48.4422  𝑠𝑠𝐴ℎ 
 



Exact Expressions – Ellipse Perimeter 

Colin Maclaurin 1742 
 
 
 
Leonhard Euler 1773 
 
 
 
 
James Ivory 1796 
 
 
 
 
Arthur Cayley 1876 



Colin Maclaurin 



Leonhard Euler 



James Ivory 
Gauss – Kummer Series 



Arthur Cayley 



Friedrich Bessel 

  
 … … … … … … … 
 

  



Approximate Expressions – Ellipse Perimeter 

Srinivasa Ramanujan I 
 
 
 
 
Srinivasa Ramanujan II 
 
 
 
David W. Cantrell 
 
Ramanujan Improvement 

 
 
Lindner 
 

𝑃 ≈  𝜋   𝑎  +   𝑏     1  +    
3  ℎ

 10 +    4 −  3 ℎ  
  +   4 ℎ 6   

1
𝜋

  −   
7

22
   ℎ 6   



Approximate Expressions – Ellipse Perimeter 

Shahram Zafary 
 
 
 
Shahram Zafary 
 
 
 
David F. Rivera 
 
 
 

𝑃 ≈  4   𝑎  +   𝑏    
𝜋
4

 
  4 𝑎 𝑏    𝑎+𝑏  2⁄  

  

 

𝑃 ≈  𝜋   𝑎  +   𝑏    
4
𝜋

 
 ℎ
≈  𝜋   𝑎  +   𝑏    

4
𝜋

 
  𝑎 −  𝑏  2 

 𝑎+  𝑏  2
  

 

 



Approximate Expressions – Ellipse Perimeter 

Padé Approximates 



Approximate Expressions – Ellipse Perimeter 

Giuseppe Peano 
 
 
 
YNOT Formula by Roger Maertens 
 
 
 



Approximate Expressions – Ellipse Perimeter 

Naïve Formula 
 
 
 
 
Johannes Kepler 
 
 
 
 
Leonhard Euler 
 
 
 
 
Thomas Muir 
  where  p  = 3 / 2 

𝑃 ≈  2  𝜋    
 𝑎 𝑝  +   𝑏 𝑝 

2
  

  1  𝑝⁄

 

 

𝑃 ≈  𝜋   𝑎 +   𝑏  
 

𝑃 ≈  2  𝜋  𝑎 𝑏  
 

𝑃 ≈  𝜋   2  𝑎 2 +  𝑏 2   



Approximate Expressions – Ellipse Perimeter 

Circumference Formulas 
 
 
 
 
Takakazu Seki 
 
 
 
Standard Mathematical Tables and Formulae 
 
Errata to the 30th Edition of the Standard Mathematical Tables and Formulae (CRC Press). Thanks to David F. Rivera and www.numericana.com  
http://www.mathtable.com/errata/smtf30_errata_p2/index.html   
 

 
 
 
Anonymous 

𝑃 ≈  𝜋    2   𝑎 2 +  𝑏 2   −   
 𝑎 −  𝑏  2

𝐷
   =   𝜋   𝑎 +   𝑏     1 +   ℎ   1  −   1  𝐷⁄     

 

𝑃 ≈  2    𝜋  2  𝑎  𝑏 +   4   𝑎 −   𝑏  2  
 

𝑃 ≈   𝜋    2    𝑎 2  +   𝑏 2  −   0.50   𝑎 −   𝑏  2   

𝑃 ≈  2  𝑎    2 +     𝜋 −   2     
𝑏
𝑎

 
 1.456

     

http://www.numericana.com/
http://www.mathtable.com/errata/smtf30_errata_p2/index.html
http://www.mathtable.com/errata/smtf30_errata_p2/index.html


Approximate Expressions – Ellipse Perimeter 

Sipos 
 
  where 

 
 
Bronshtein 
 
 
Ernst S. Selmer 
 
 
Ernst S. Selmer 
 
 
Ernst S. Selmer 
 
  where 



Approximate Expressions – Ellipse Perimeter 

Almkvist 
 
 
 
 
Lu Chee Ket 
 
 
 
 
 
 

𝑃 ≈   2   𝜋    𝑎 +   𝑏      
2   𝑎 +   𝑏  2  −     𝑎  −   𝑏  

 4

 𝑎 +   𝑏      𝑎  −   𝑏  
 2

 +   2 2    𝑎 +   𝑏    𝑎 𝑏4   
   



Approximate Expressions – Ellipse Perimeter 

Gauss – Kummer Series 
 
See James Ivory 
 

 
 



Approximate Expressions – Ellipse Perimeter 

David W. Cantrell 2001 
 
 
 Holder Mean 
 
 
 
 
 
 
 
 
David W. Cantrell 2004 
 
 
 
 
 
 
  
                    k = 74  



Approximate Expressions – Ellipse Perimeter 

Hassan Abed 
 



The GRAN Method – Ellipse Perimeter 

𝑃 𝑒𝑒𝑒𝑒𝑝𝑒𝑒  =   
𝐴 𝑒𝑒𝑒𝑒𝑝𝑒𝑒

 
𝐴 𝑒𝑒𝑒𝑒𝑝𝑒𝑒
𝐴 𝑐𝑒𝑐𝑐𝑒𝑒

    
𝐴 𝑒𝑒𝑒𝑒𝑝𝑒𝑒   𝑃 𝑒𝑒𝑒𝑒𝑝𝑒𝑒⁄
𝐴 𝑐𝑒𝑐𝑐𝑒𝑒   𝐶 𝑐𝑒𝑐𝑐𝑒𝑒⁄  

   ≈    
𝐴 𝑒𝑒𝑒𝑒𝑝𝑒𝑒

 
𝐴 𝑒𝑒𝑒𝑒𝑝𝑒𝑒
𝐴 𝑐𝑒𝑐𝑐𝑒𝑒

   𝑋 𝑓𝑎𝑐𝑓𝑓𝑐

 

 

Ellipse Perimeter 

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐  =
𝑋 𝑓𝑎𝑐𝑓𝑓𝑐

2 𝜋
 



The GRAN Method – Ellipse Perimeter 



The GRAN Method – Ellipse Perimeter 

𝑃  ≈   
𝑏

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐
 



The GRAN Method – Ellipse Perimeter 

𝑃  ≈   
𝑏

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐
 

𝑃  ≈   
𝑏

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐
  ≈   

5 𝑠𝑠𝐴ℎ
0.1032157

 ≈   48.4422 𝑠𝑠𝐴ℎ 

Example a  =  10 inch     b  =  5 inch  For  b / a  =  0.50     Y factor  =  0.1032157  



GRAN Functions – Ellipse Perimeter 



The GRAN Method – Ellipse Perimeter 



The Solution to Everything 

Plot the Dow Jones or Standard and Poor’s Index versus Phases of the Moon. 



Phases of the Moon 

Possible Weighting Factors 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
Eight Phases 
  
New Waxing Crescent First Quarter Waxing Gibbous 
 
Full Waning Gibbous Third Quarter Waning Crescent 



The GRAN Method – Ellipse Perimeter 

Not “Extreme Perfect” 
 
For a Circle 

 
 
 
 
 
For small aspect ratios the perimeter approaches   P  =  4 a 
 
But the Y factor goes to zero which means you are dividing by zero. 

𝑃  ≈   
𝑏

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐
  ≈   

𝑟
1  2 𝜋⁄   =   2  𝜋  𝑟 

 



The GRAN Formula – Ellipse Perimeter 

Plotting the Complete Elliptic Integral versus Aspect Ratio, ( b / a )  instead of Eccentricity, ε 



The GRAN Formula – Ellipse Perimeter 

Bleasdale – Nelder Power Curve 
 
 
 
 
 
where A  =  0.518083      B  =  0.538323     C  =  -0.263801     D  =  0.097480     Offset  =  1.001249 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example a  =  10 inch     b  =  5 inch 

𝐸  ≈    𝐴 +   𝐵   
𝑏
𝑎

 
 𝐶

 
 −1  𝐷⁄

+   𝑂𝑓𝑓𝑠𝐿𝐿  ≈     𝐴 +   𝐵   
𝑏
𝑎

 
 𝐶

 
 −1  𝐷⁄

+   1 

𝑃 ≈  4  𝑎  𝐸 ≈  4   10 𝑠𝑠𝐴ℎ  1.2110639 ≈ 48.4426 𝑠𝑠𝐴ℎ 



The GRAN Formula – Ellipse Perimeter 

 
Simplified 
 
 
The Complete Elliptic Integral of the Second Kind 
 
 
 
 
 
 
where A  =  0.518     B  =  0.538     C  =  -0.264     D  =  0.09748     - 1 / D = -10.26     Offset  =  1.00 
 
 
 
Ellipse Perimeter 
 
 
 
 
 
 
 
Example a  =  10 inch     b  =  5 inch 
 

𝑃  ≈   4   𝑎       0.518 +   0.538   
𝑏
𝑎

 
 −0.264

 
  −10.26

+  1    

 

𝐸  ≈        0.518 +   0.538   
𝑏
𝑎

 
 −0.264

 
  −10.26

+  1 

 

𝑃 ≈  4  𝑎  𝐸 ≈  4   10 𝑠𝑠𝐴ℎ  1.21106 ≈ 48.4 𝑠𝑠𝐴ℎ 



The GRAN Formula – Ellipse Perimeter 



The GRAN Formula – Ellipse Perimeter 



Another Way – Ellipse Perimeter 

Plotting the perimeter of an ellipse with a = 1 inch and b = 0 to 1 inch … 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Third Order Polynomial 
 
 
 
 
a  =  10 inch   b  =  5 inch   Perimeter  =  48.4 inch 
 
 
Sixth Order Polynomial 
 
 
 
 
 
a  =  10 inch   b  =  5 inch   Perimeter  =  48.44 inch 

𝑃 ≈  𝑎  1.561786  
𝑏
𝑎

 
 6

−  5.90478  
𝑏
𝑎

 
 5

+ 9.355009  
𝑏
𝑎

 
 4

−  8.4884  
𝑏
𝑎

 
 3

+ 5.596493  
𝑏
𝑎

 
 2

+ 0.1634155  
𝑏
𝑎

 + 3.999961  

𝑃 ≈  𝑎  − 0.9812  
𝑏
𝑎

 
 3

+ 2.6221  
𝑏
𝑎

 
 2

+ 0.6511  
𝑏
𝑎

 + 3.9808  



Simplest Exact Equation – Ellipse Perimeter 

Divide by four and we’re back to where we started.  
 
Plotting the data versus eccentricity instead of aspect ratio yields the Complete Elliptic Integral of the Second Kind. 

Plotting the Complete Elliptic Integral versus Aspect Ratio, ( b / a )  instead of Eccentricity, ε 



Ellipse Perimeter 

Back to where we started: 
 
Exact – Not Simple 
 
 
 
 
 
 
 
 
Simple – Not Exact 

𝑃  =   4   𝑎   �   1 −     
𝑎 2  −  𝑏 2

𝑎 2     𝑠𝑠𝑠 2 𝜃   𝑑𝜃
𝜋 2⁄

0

 

 

𝑃  ≈   
𝑏

𝑌 𝑓𝑎𝑐𝑓𝑓𝑐
 



 
In the End 

 

FAILURE 
 
 
 

Even Wile E. Coyote, Super Genius … 
 

has things blow up in his face. 
 

He never quits. 

wah wah waaaahhhhhhhh 



 

Wile E. Coyote, Super Genius … I.Q. 207 
 
 

Adventures of the Road-Runner (1962) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

High IQ & Genius IQ 
 

Genius or near-genius IQ is considered to start around 140 to 145. Less than 1/4 of 1 percent fall into this category.  

Here are some common designations on the IQ scale: 
 

115-124 - Above Average 
125-134 – Gifted 

135-144 - Very Gifted 
145-164 – Genius 

165-179 - High Genius 
180-200 - Highest Genius 

 
http://blog.getiq.net/content/iq-scales-what-does-iq-scale-measure   

 

Ralph Phillips:  
 
The thing I don't understand is why he wants the Road Runner in the first place.  
 
Wile E. Coyote:  
 
A legitimate question, young man, deserving a legitimate answer.  
 
[he shows a picture of the Road Runner during this whole scene as he says:]  
 
Now then, I can easily understand why it should puzzle you that a person of my intelligence, I.Q. 
207 Super Genius, should devote his valuable time chasing this ridiculous road runner, this bird 
that appears to be so skinny, scrawny, stringy, unappetizing, anemic, ugly and misbegotten. Ah, 
but how little you know about road runners. Actually, the road runner is to the taste buds of a 
coyote, what caviar, champagne, filet mignon and chocolate fudge are to the taste buds of a man. 
  

http://www.imdb.com/character/ch0029626/quotes 
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