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THE GEOMET RIC MIND : I  

An Introduction  

 

 
 

AN INTRODUCTION  

The Graphing Calculator, as it is used now, is the enemy.   No, this 

is not an attack on technology.  Itôs an attack on a tool that has 

taken the joy out of learning, of programming, of understanding. 

 

If the graphing calculator is the enemy, who can we call ñFriendò? 

 

The blank spreadsheet in a program most everyone has access to: 

Excel. 

 

But isnôt Microsoft Excel for keeping your checking accounts and 

business applications?  What good is it for the student? 

 

What can possibly be done in Excel? 
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This book provides an answer to that question. 

 

This is a compilation of a number of articles written regarding 

math, science, designs, nature, and basically anything of interest I 

can ñgetò into Excel. 

 

Each article is independent of the other: there is no structure.  

Open to any page you like and start reading! 

 

 

THE GOAL  

The goal of ñThe Geometric Mindò, Part I, is to whet your 

appetite, giving you an idea of whatôs possible in the spreadsheet 

environment.  Itôs a learning environment where the novice can be 

up-and-running in a short time, not relying on the crude algorithms 

of the graphing calculator. 

 

Part II of the ñThe Geometric Mindò series will explore how 

specifically to do all of this ï plus more.  

 

The presentation will be quick, explicit, with plenty of examples.  

Thatôs the nature of the game.  Get up-and-running quick, and let 

the joy in learning commence! 

 

 

THE RIDDLE  

So what do I mean by ñThe Geometric Mindò?  In due time! 
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The Arete of Line Designs 
February 22, 2008 

 

 

ñIS THIS TH E FABRIC OF THE UNIVERSE?ò 

ñRoger Highfield describes a heroic mathematical 

enterprise that could lay bare the fundamentals of 

the cosmos.  Mathematicians have successfully 

scaled their equivalent of Mount Everest. Today 

they unveil the answer to a problem that, if written 

out in tiny print, would cover an area the size of 

Manhattan. A two dimensional representation of 

E8, courtesy of Peter McMullen and John 

Stembridge.  At the most basic level, the calculation 

is an arcane investigation of symmetry ï in this case 

of an object that is 57 dimensional, rather than the 

usual three dimensional ones that we are familiar 

with. Although this object was first discovered in 

the 19th century. there is evidence that it could 

contain the structure of the cosmos.ò  

The UK Telegraph 

March 19, 2007 

http://www.telegraph.co.uk/connected/main.jhtml?x

ml=/connected/2007/03/19/ecpattern19.xml 

http://www.telegraph.co.uk/connected/main.jhtml?xml=/connected/2007/03/19/ecpattern19.xml
http://www.telegraph.co.uk/connected/main.jhtml?xml=/connected/2007/03/19/ecpattern19.xml
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I donôt know about ñthe fabric of the universeò, and I know I donôt 

know a lot about what is being talked about at the E8 website, 57-

dimensions, etc.  However, I do know the similarities between this 

structure and some of my line designs are strikingly similar! 

 

  

In fact, if I modify the line coloring, change and overlap the radiusô 

of the structure on the far left, the result is very, very interesting ... 
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Whatôs going on, here?  Is there anything going on here?  Is there 

any relationship between the two figures above?  Do I even care? 

 Iôve always enjoyed making these designs for the mere joy in 

making them.  Does there have to be ñrelevancyò involved? 

  

Some Thoughts on Line Designs and Pedagogy 

In the quest to make math ñrelevant and engagingò, there has been 

a recent surge in ñLine Designsò and ñCurve Stitchingò. The re-

creation of many pictures and the use of computers has made for 

many design projects, but has it led to educational improvement? 

How would we know if it had? What is the nature of these designs 

that so fascinates both children and adults? What is the goal of 

these designs? Towards what end? This workshop will explore the 
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historical (including the George Boole connection), philosophical, 

and pedagogical nature of line designs, with a focus on good 

designs and what constitutes the proper context / good 

environment ensuring ñjoy in workò is realized, now and in the 

future.  

Math curriculum frequently includes line design lesson plans, a 

careful structure on how to achieve a desired result, and a method 

to grade the results. To ensure relevance to a topic, many line 

designs are crafted to mimic some picture, such as a face or a 

valentine. Further ñenhancementsò include many java-enabled web 

sites affording ease of creation of these designs. As this integration 

of line designs increases in math curriculum, itôs instructive to 

consider what it is about these designs we consider ñgoodò.  

Mary Everest Boole, wife of famed mathematician George Boole 

and known by many as the origin of this type of activity, said the 

following regarding this process:  

ñThe beauty of some of the designs is unquestionable; and 

there can be no second opinion about the value of the 

method, as training, from the point of view of geometry as 

well as from that of art. What is not quite so obvious at first 

sight is its bearing on the training of the unconscious mind 

for science. Without the slightest intellectual strain it puts 

the children through that normal sequence of orderly 

attention to classification and detail, interspersed with nodal 

points of synthesis, which may be called the very breathing-

rhythm of the scientific discoverer.  
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But to make this exercise of any use there must be no copying 

from diagrams; the value of it depends on the child evoking a 

curve, watching it growing, under his fingers, from mere obedience 

to a law é and beauty has resulted, not from understanding but 

from obedience é the act of evoking a curve óout of the 

everywhere into hereô, by simple obedience to a rhythmic law, 

lodges an impression on the unconscious mind which will be ready 

to surge up in ten yearsô time.ò  

Clearly, what we as adults consider ñgoodò qualities are necessary 

conditions for a good activity, but are they sufficient? Ms. Boole 

addresses óorderly attentionô and óclassification of detailô, leading 

to óbeautyô as the result, with a particular benefit the training of the 

mind for future excellence. How is this process captured in a rubric 

concentrating on product? To emphasize this point, Edith 

Somervell said the following about the ñprocess versus productò 

dilemma:  

ñBeautiful curves are produced by a process so 

simple and automatic that the most inartistic child 

can succeed in generating beauty by mere 

conscientious accuracy; and the habit of doing this 

tends to produce a keen feeling for line. It has also 

been noticed in some cases, where clean, pure, and 

strong colour has been used, that a remarkable 

sensitiveness to colour relation has grown.ò ñThe 

results obtained by a child, of exquisite curved and 

flower forms on the óbackô of his card, by faithful 

obedience to a dull little rule in making straight 

stitches on the ófrontô, is of the nature a miracle. It 
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should, therefore, be hardly necessary to insist that 

the less said the better, when the little worker 

produces anything especially beautiful or 

unexpected.ò  

What as adults can we do regarding the working environment to 

ensure a good process with beautiful results? What types of 

designs are appropriate for children? How do we translate ñdull 

little ruleò into practice? And finally, if the method is so powerful 

we can see the impression years down the road, how can we ensure 

the children continue creating such designs outside the classroom? 
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Our Own Writing System 
March 6, 2008 

 

Alphabetical systems ï numeric conventions ï hieroglyphics ï 

experts study this at great length, properly marveling at the 

civilizations inventing such systems. 

What would it take to invent our own system? 

Consider the grid below.  Our goal is to populate it with ï 

something, and this ñimageò will be our new ñhieroglyphic 

systemò.  But populate it with what?  I want the image to look 

elegant, and in doing so, I recognize a number of ñsymmetriesò 

possibly existing. 

 

 

Consider the image on the right: if I populate sector 1, I can fold 

this over, and I have sector 2.  Taking these two sectors together 

and folding them across the vertical axis, I have sectors 7 and 8.  

Taking these four sectors and folding them over the horizontal 
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axis, I have the remaining 4 sectors.  Therefore, to populate this 

grid with complete symmetry, all I need are elements in sector 1. 

Letôs go ahead and randomly populate ñsector 1ò, sprinkling black 

cells throughout it.  This being done, and remembering the 7 

remaining sectors are merely copies of this one sector, I can create 

the entire grid. 

 

 

LETTING THE ROUTINE RUN  

Fine.  Iôve done this for one pattern.  What about other patterns?  

What happens if I just randomly populate ñSector 1ò and see what 

happens: 
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ADDING SOME STRUCTURE  

This looks great!  Now letôs see if I can add some structure to it.  

Letôs suppose a black cell is equal to a ñ1ò, and a white cell a ñ0ò.  

If I have all these 1s and 0s, surely I can aggregate them to make 

sense.  And if I can generate a string of 1s and 0s, is this not 

binary?  So if I have a binary representation of my visual structure, 

I can then translate it into a familiar decimal number.  That is; 
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ñBINARY SYMMETRIC HIEROGLYPHICS ò 

AN INTRODUCTION  

A structured set of ñbinary symmetric hieroglyphicsò looks as 

follows (from 1 to 40), with the second image starting at a much 

higher number to give an idea of how the image changes: 
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The Simplest Equation in the 

World  
The Mandelbrot Set 

 

March 12, 2008 

 

What comes to mind when I say ñgeometryò? Triangles? Spheres? 

Generally, shapes ï and maybe proofs regarding the similarity of 

triangles, distance formulas, and the Pythagorean Theorem? What 

shape is a basketball? Sphere. What shape is a football field or 

basketball count? Rectangle. How do planets orbit the sun? 

Elliptically. The answers come so quickly Iôm certain I know quite 

a lot about geometry. What about a fern? The clouds? A 

snowflake? Do these have ñshapesò?  

 

  

These are all the result of nature, and theyôre not ñmath-relatedò? I 

didnôt initially believe so ï until I saw the following created by a 

very simple math formula:  
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What Iôve found, however, is an amazing story about an amazing 

man who developed the word ñfractalsò and discovered the above 

graphic using a very simple mathematical process. Until the 

discovery of the computer, such a process was theoretical only; the 

shear amount of computations required to do this was 

insurmountable. However, in 1979, Benoit Mandelbrot undertook 

this problem with the aid of computers. What exactly did he do? 

More importantly, can I do it?  
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The Nature of ñComplex Numbersò 

Normally, we view numbers as behaving ñregularlyò.  For 

example, if I continue to double a number, I go from 1 - 2 - 4 - 8 - 

16 ... No mystery here.   

 

What happens if I multiply two complex numbers?  Odd things!  

Sometimes!  Infinitely!   Unexpectedly! 

 

Letôs see why é 
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Multiplying Comp lex Numbers 

 

 

  

Here is not the place for how the images below come into being ï 

thatôs done more practically at =EQUALS=, located here.  Here, 

Iôd just like to show a little of whatôs possible with a simple 

formula, iteration, and massive computing power at the fingertips 

of the average person.  Below are pictures of ñthe Mandelbrot Setò, 

zooming in to great magnification. 

  

../../../../../../../WWWROOT/newstuff/equals.html
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Visualizing Prime Numbers 
April 14, 2008 

  

Earlier , I talked about Prime Numbers from a geometric 

perspective.  In doing this, another thought came to mind: Euclid 

(poorly, I believe) showed there are an infinite number of primes.  

Weôll investigate next week my claim about Euclidôs proof.  In the 

meantime, how could I see what ña lotò of primes look like?  Is 

there a pattern to them?  Is there a pattern in here, somewhere? 

 

../../../../../../../WWWROOT/newstuff/366mar.html#20080330


The Geometric Mind:  Part I 

24 

I could never tell looking at a table of numbers like this.  How 

could I present them so I could see ña patternò, if it existed?  The 

only way Iôve ever plotted points is with the traditional ñCartesianò 

coordinate system.  Can anything come of it?  The first prime is 

ñ2ò, the next ñ3ò, etc.  Iôve somehow got to ñmove aboutò the grid, 

and Iôm just supplying numbers.  

 

  

Movement About the Grid 

What if I ñmoved about the gridò by creating evenly-spaced 

angles, and then moving up an imaginary line on that angle by the 

distance of the prime number?  For example, if I evenly spaced out 

the angles by 45 degrees and started plotting the prime numbers, 

what would happen?  Hereôs a start: 
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What happens if I let this run for the duration of my ñ1,000ò 

primes above?  Letôs see: 
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Certainly, thereôs a pattern here, but itôs not very interesting.  

Whatôs going on?  Because Iôve chosen 45 degrees as my shift, I 

plot on the 0, 45, 90, 135, 180, 225, 270, 315, 360, etc.  Since 360 

degrees = 0 degrees, I merely plot on the same lines, the points 

moving outwards as the points themselves grow bigger. 

So what happens if I choose a degree shift that does not go evenly 

into 360?  Letôs choose 14: 
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Simulation Continued 

Now weôre talking.  This is a type of pattern Iôm interested in ï 

something interesting!  Now I see there are at least two variables of 

interest to the creation of a ñgoodò graph:  the number of primes 

Iôm graphing, and the degree shift. 

  

 

  

Extending the algorithm to a larger set of prime numbers, and 

reversing the colors, yields some very interesting results! 
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Pretty Pictures - Pretty Math  

The pictures are neat, but whatôs more neat is the math necessary 

to create them.  Itôs all accessible to any high-school student.  A 

portion follows: 

  

Iôve got a circle, and I clearly need to do something with it.  We 

obviously need a circle, and given this circle, weôre trying to find ï 

and plot ï points on it.  Letôs label the point on the circle as (x,y). 

  

After all, this is what Iôm trying to find.  What else do I need to 

know?  Well, what is the center of the circle?  For simplicity sake, 

letôs label it (0,0), and correct for this later.  Finally, how big is our 

circle?  We havenôt specified that, so letôs assume our circle has 

radius r, and letôs put in 45ę as something to start with. 



The Geometric Mind:  Part I 

29 

 

But how do I find (x,y)?  A bit of trigonometry helps in this regard, 

as I know the following relationships: 

 

It seems simple enough:  substitute x, y, r, and 45° and I can arrive 

at sine and cosine relationships, enabling me to solve for x and y: 
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But plugging these into my spreadsheet, I do not get points looking 

reasonable.  The formulas, Iôm certain, are correct, yet the results 

are not.  Why not? 

A bit of research reveals Microsoft Excel does not perform 

trigonometric calculations using angles, but rather by radians!  

Therefore, to properly use my formulas, I must convert all degree 

measurements into radians.   

What are radians ï and how do I convert degrees to radians?  Letôs 

find out. 

Degrees to Radians 

Look at the following circle with radius r.  Iôve got three distances 

labeled r here, two actually are the radius, defined by the distance 

from the center of the circle to the outside.  The other is that same 

distance, but this time measured as we move around the circle.  
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Now, the question is:  how many degrees have I measured when I 

move the distance r around the circle?  1 radian. 

ñRadianò is a degree measure.  Itôs less than 90ę, but more than 

45ę, you can tell just by looking. 

But how far exactly?  Letôs see. 
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So if I move 2p radians around the circle, Iôm back where I 

started.  360ę. 

p radians and Iôm only halfway around the circle:  180ę 

Whatôs the general method of converting between radians and 

degrees? 

You really donôt have to remember any formulas.  Instead, think of 

this:  there are two ways of going all the way around the circle: 

1. by radians, and we know there are 2p radians in the circle.  

2. by degrees, and we know there are 360ę in a circle.  

Since weôre going around the circle, these two must be equal.  

Therefore: 

2p radians = 360ę 



The Geometric Mind:  Part I 

33 

Therefore: 

 

Iôm closing in on the answer to my question: how do I translate 

degrees into radians?  Above, I gave an expression for one degree, 

but I donôt have one degree.  I have lots of different degrees.  

Fortunately, the translation is now easy. 

If Iôm considering 45°, for 

example, my conversion 

formulas would look as 

follows: 
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Pretty Pictures ï Pretty Universe 

Browsing the internet-image database, I came upon the following 

NASA graphic which look eerily similar to some of our images 

above: 
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ñThese are a Few of My Favorite Thingsò 
April 26, 2008 
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Digital Turkish R ugs 

April 27, 2008 

   

 THE TIMELESS WAY  

A building or a town will only be alive to the extent 

that it is governed by the timeless way. 

  

 THE QUALITY  

To seek the timeless way we must first know the 

quality without a name. 

  

 THE GATE  

To reach the quality without a name we must then 

build a living pattern language as a gate. 

  

 THE WAY  

Once we have built the gate, we can pass through it 

to the practice of the timeless way. 

  

 THE KERNEL OF THE WAY  

And yet the timeless way is not complete, and will 

not fully generate the quality without a name, until 

we leave the gate behind. 

  

 Christopher Alexander 

The Timeless Way of Building 
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