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ï 1 ï  

The Proximate Event 

 

Had it just been a month since our visit to the northeast to visit my 

relatives?  How might things be different had I not been able to 

borrow my uncleôs car and travel the 70 miles from Concord, New 

Hampshire to Jericho, Vermont. 

 

Jericho, Vermont. 

 

The home of Wilson ñSnowflakeò Bentley. 

 

 

 

 

I was mesmerized.  It was even better than I hoped it would be.  I, 

of course, had the beautiful book displaying over 2,400 of the 
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snow crystals photographed by Snowflake Bentley.  I, of course, 

had read biographies and internet articles on Snowflake Bentley. 

 

But there I was! 

 

I walked about the farmhouse once home to the famous ñscientistò, 

and marveled at the size of the camera used to capture the crystals. 

 

It was three hours of pure fun ï and amazement. 

 

Driving back to Concord, a thought struck me.  ñNo two 

snowflakes are alikeò.  Snowflake Bentley was the origin of this 

belief.  Who else could make such a claim?  He was the only one 

capable of photographing snow crystals. 

 

But Bentley had photographed only about 5,000 snowflakes in his 

lifetime.  It may be the case none of these were identical ï though I 

had even wondered about that.  How could you tell? 

 

But more than that was the nagging thought: in any snowstorm, 

likely there are billions of snowflakes ï if not trillions.  Are all of 

these different?  How would you know? 

 

How would anybody know? 
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ï 2 ï  

A Near Idea ï Not So Far Away 

 

ñWill you play tic-tac-toe with me?ò  It was my 8-year-old 

nephew, William, paper and pencil in hand, making the polite 

request.  I ignored the challenge, but he was persistent.  I relented. 

  

Game after game of ñtie-game ï you go firstò had not taken their 

toll.  On the contrary, it gave me an idea.   

 

ñHow would anybody know?ò was the question still haunting me 

regarding all snowflakes being different.  Of course, you could 

never test that, but could you test anything comparable?  The ñTic-

Tac-Toeò grid gave me an idea.  Being fairly proficient in the 

spreadsheet program Excel, I had wondered if I could model 

snowflakes in a manner similar to the X & O Tic-Tac-Toe game. 

 

Of course, there was an obvious problem.  Snowflakes were 

hexagonal in nature, and I was talking about creating something in 

columns and rows. 

 

But it was a start. 

 

I had started with the simplest grid that came to mind, one 

resembling the tic-tac-toe board.  A simple 3 x 3 grid: 
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How to populate it?  The one thing I wanted to make sure of, 

though this grid was not the same as the hexagonal shape of a 

snowflake, was having some symmetry ï like the snowflake.  How 

could I do this? 

  

Which cells do I need to fill, in order for all the 

other cells to be filled, if I require there to be 

symmetry?  I suddenly didnôt like my starting 

point.  I wanted something even easier to try 

my ñsymmetryò patterns.  I chose a simple 

square grid, instead. 

 

 

By putting something 

in ½ the grid, and 

transposing it for 

symmetry, I got the 

following: 

 

 

But why stop at 

putting something in 

½ the grid?  What 

happens if I populate 

¼ of the grid, and 

then transpose it two 

ways for symmetry? 
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Why stop at ¼ the 

grid?  What happens 

if I populate just an 

eighth of the grid, 

and then transpose it 

for symmetry across 

the grid? 

 

I could go on forever, I thought, but here was a 

starting point I could use, thinking back to my tiny 

grid.  If the following three cells were filled in, all 

the other cells could be filled in: 

 

 

With this pattern and symmetry, the rest of the grid is filled: 

 

 

 

 

However, if I do this, itôs hard to keep track of the initial pattern.  

Iôd have to say ñblack black blackò.  Instead of this, why not use 

the analogy of ñbinaryò and encode black cells as ñ1ò and white 

cells as ñ0ò.  What might this look like? 
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With just three ñopenò cells, there were eight possibilities.  

Further, I could list the rules with 1s and 0s.  What happens if, 

instead of two open columns, I use three? 
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Three columns yielded 64 distinct symmetric patterns.  Likening 

the results to ancient hieroglyphics, I coined the phrase ñBinary 

Symmetric Hieroglyphicsò, and liked the fact I had ñdiscoveredò 

something! 

 

Pretty as they were, this was not the answer to my question ñAre 

all snowflakes different?ò, though I was now moving in the right 

direction.   

 

How many possibilities are there?  How many differences, that is?  

It depends on the number of columns in my grid.  If there is just 

one column, there is just one cell.  If there are two columns, then 

there are three cells open to change.  Three columns ï six cells. 

 

 

What is the relationship between the number of columns and the 

total cells?  The question is reduced, then, to: 

 

ñGiven a certain number n, what is the sum of all positive integers 

from 1 to n?ò 

 

What the great mathematician Gauss did as a child gave rise to the 

formula widely used today.  He quickly reasoned:  suppose I want 

to know the sum of the integers from 1 to 10.  I could reverse the 

series of numbers and add all sums together, and they will all be 

equal.  If I multiply the total number of integers by this sum, I will 

have my desired figure. 
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1 2 3 4 5 6 7 8 9 10 integers 10

+ 10 9 8 7 6 5 4 3 2 1 sum 11

11 11 11 11 11 11 11 11 11 11 total 110 

 

But wait a minute: the sum of the integers from 1 to 10 is 55 ï not 

110.  My problem is I added the whole series to itself ï this is why 

the total is twice what it should be.  Therefore, I need to divide the 

total by 2. 

 

The answer to my question: ñGiven a certain number n, the sum of 

all positive integers from 1 to n?ò is 

 

1
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All of this work has been in answer to the question:   

 

What is the total number of different ñCartesian snowflakesò I can 

make with my grid?  
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Now I know ï and Iôm halfway done!  So, applying this formula to 

a certain number of columns gives me the following number of 

ñdifferent snowflakesò: 

 

 

 

 

What is that last number?  Itôs nearly 2.5 OCTILLION!  How can 

this be?  This small grid below contains more different illustrations 

than any number Iôve ever encountered! 

 

 

 

 

Here are more é 
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OK ï perhaps it is possible all snowflakes are different!  After all, 

with just 13 columns in a simple spreadsheet, Iôve created a model 

with 2.5 octillion possibilities.  Imagine how quickly this number 

grows as the spreadsheet grows! 

 

My question was answered!  Indeed, itôs possible ï no ï likely ï all 

snowflakes are different! 

 

It was a Saturday morning when Dad had asked me to mow the 

lawn ï again.  Why does this stuff have to grow so fast? 

 

My thought moved from a seed of grass growing to a tall blade 

back to my snowflake, and I suddenly was troubled.  Why?  

Snowflakes grow like this, too, donôt they?  Not literally, of 

course, but they grow.  They start as something small and 

somehow grow into those beautiful shapes known as crystals. 

 

So what? 

 

My brief spreadsheet had everything appearing at once? 

 

Is the relationship between grass and the snowflake valid?  Does 

my model of the snowflake capture, at all, what Iôm trying to 

know? 

 

What exactly is a snow crystal? 

 

My focus had changed.  The original question now answered, a 

deeper one was now asked:  ñWhat was going on, here?ò 
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ï 3 ï 

A Good Analogy? 

 

I had started with the simple task of seeing if it were possible all 

snowflakes were different.  Now, not only am I convinced itôs 

possible, itôs the most likely scenario. 

 

But in the course of modeling that result, a nagging thought crept 

over me.  Was I modeling what actually takes place in a 

snowflake? 

 

I didnôt think so. 

 

My ñmodelsò were of square sections of a spreadsheet, and all the 

cells would ñupdateò at the same time.  But snowflakes donôt grow 

like this. 

 

How do snowflakes grow? 

 

Snow, I know, is just frozen water.  But what is water?  I know the 

chemical designation is H2O, but what does this mean?  Two 

hydrogen atoms have bonded with one oxygen atom: 
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But does this help me?  I have no idea why ñlots of water 

moleculesò attached themselves to ñsome starting pointò to create 

the snowflake I see when it hits the ground. 

 

How does the hexagonal shape appear?  Is it always hexagonal?  

Thinking back to my original picture, these all were, so letôs 

assume ñyes ï they are all hexagonalò. 

 

What now? 

 

As before with my spreadsheet, is there a way I can ñmodelò 

snowflake growth?  This is made harder than my model before 

because I donôt know how the thing ñgrowsò. 

 

Letôs make a guess.  Letôs start with a single populated cell, and 

grow outward ï hexagonally ï from there.  If I do this for one 

ñiterationò, hereôs what would happen: 
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What happens if I continue in this manner?  Letôs see: 

 

 
 


