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Dedicated to the Mathematician and Poet
residing in all of us

The folbwing are ninanathematical research articlegth some
form of poetry included in eactSome aravritten entirely in
rhyme, some finisim rhyme, and some concluding with the
Japaneséaiku.

What have poetry and math to do with one another? Maybe
nothing. Maybe everything.

What | 6ve found is for me to w
understand the material very well. Research precedes the poem.

You be the judge.
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sum, £1go cogito

... about math & postzy
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The Quadrilateral Jambored

This rhyme attacks all of the formulas thatexist to help the
student calcul ate fAareaso. H
The hero of the poem,saysitadl A me

The room abuzz, the people talking,
Down the aisle the shapes came walking.
Variable here and formula there;
The rhanbus seemed to have no care.

The shapes had gathered to strut their stuff.
and badger those whose data was fluff!
The Quadrilateral JarBor-Ee!
Was in full swing for all to see.

h

Rectangle first, down the aisle.
Parallel sides and a great big smile.
b timeshis my area.
While | spin around with a trka-la.

sum, ergo ®gito
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2 of me makes one of him!
Triangle boasts with a great big grin.
One-half b timeshis me
afraction for my fans to see!

| dond mean to boast | dond mean to slam,
But here | come: Mr. Parallelogram.
| may be dull with myb-h rule;
But my slantiness makes me very cool.

sum, ergo ®gito
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Square is next, looking cadént;
With a fine felt hat, he was a snappy gent.
With a grin that showed his happiness!
My area isstimess!

The crowd cheered and then subdued
The last thing the crowd wanted to be was rude.
What came next was the star of the show.
Red carpet outhe lights turned low.

b
2 a= -;-h(bl+b2)
Trapezoid was on his way
Three variables had caused his delay.
bsubl+bsub?2
In parenthesis times h over two.

sum, ergo ®gito
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The crowd cheerkand then they roared!
bs andhs andss! Good lord!
Shapes and formulas galore!
AWE WANT MORE! WE WANT

A meek small figure then appeared.
The silence was such a pilnop you could hear.
The crowd gaped in astonishment.
For this fellow lacked emltleshment!

Itd sue I lack your flare and style
You wonder why | have this smile.

MO

Youdbve pl ayed-solohg s game f

Stop and ask why kids get youamg.

The essentidiarea element;
Is hidden from development.
Note my interioé Bght gray-grid.
Unfortunately, this i

The implications have a consequent.
AUNni t s Olsehattrasyhas dneant.
Memorization of formuli ...
| shake ny headiWwhy oh Why! o

sum, ergo ®gito
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Tonight | come here not to preach
Not to blame but only to reach
To start anew with geometry.
To bring back students we¢

Mathematical spirits | aim to lift,
But to do so requires a paradigm shift.
We 61 | r atavhabhourfsoulis yeaming!
Joy in living! Joy in learning!

sum, ergo ®gito
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The bottom base has length
b, and the length of the
sqquate patt is by. Therefore,
the remaining length is by-b

A=b1h+%h(b2 -b)

hb,  hb

h+ —2-_1
= 2 2
B0 0, 4

% 2 2
0 S

2 2

1
=§h(b1+b2)
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A FURTHER THOUGHT
We can easily derive, algebraically, the formula for the area of the
trapezoid, done hereBut this misses the point.

Itd sall about the manipulation and movement of asg@s and
triangles. That the mindset.The algebra is along for the ride, but
fithe geometric mind is what needs to take over hdreo take
precedence over the numbers.

Itd guick to realize, when you actually perform these geometric
manipulations, td $10t a matter of remembering one formula or
two. You dord have to remember any!

This is part of the paradigm shiftfrom the algebraic to the
geometrianindset.

A Closing Word
A final word on this issue, because | dowant to leave the
impression the goal of the above derivation was to arrive at the
general formula for the trapezoid via geometric methdclearly,
we can. But should we?Do we have to?Below is a worked
example of finding the area of a trapezoi@learly, there is a plac
for both methods.Obviously, both methods arrive at the same
answer. Wonderfully, the mental processes in doing so is radically
different.

sum, ergo ®gito
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Find the Area of the Following Trapezoid
Method Z1 Method #2

A= s +5)

1

= —4(6+15
5 MOEL)

= laoy
2

=42

9
A=bh=(6)(D=24 A=1§bh=1§(9)(4)=18
A=24+18 =42
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My Path

A Random Road Normally Traveled

A casual nighttime walk.

The road a narrow line.

| came upon a boulder,
That changed my state of mind.

This rock caused me to stop
And to my choice give sight.
Which direction should | choose?

To the left or to theight?

sum, ergo ®gito
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My good friend, Robert Frost,
Suggests the road not taken.
Since | was off the beaten path,
BOTH routes were forsaken!

| didnd $ee it mattered.
The logic of my choice.
AJust choose it random
| said in a quiet voice.

To my left | jutted,
And to my fright | saw.
Boulders everywhere!
Seemed to be the present law!

sum, ergo ®gito
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| continued as | had,
each move an equal chance.
50/50 probability
in math parlance!

| finally arrived
A jagged, ragged, route.
The logic of my process ...
Was sound, had no doubt.

sum, ergo ®gito
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But then | got to thinking,
Suppose | start again.
Where would | end up?
Anywhere from One to Ten!

Just as | suspected
The flight of a different bird.
Repeat the process many times.
filteratiord is the word!

sum, ergo ®gito
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To the left and right &nd,
Though the center seems frequent.
What | need is tabulation.
No counting accident.
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The data is complete
And to my wondering eyes.
The random route | took.
Is normal in disguise!

sum, ergo ®gito
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In Honor of Leap Year

2008 is a Leap Year, and todayfilseap Day February 29.Why
do we go through the process of adjusting the caldielary four
yearVghoa?t irefputtwed back in alicgc

The earth orits the sunflonce every year .Thatd sur definition

of fiyeald i one completeorbit. If we left our calendrical units
here, there is no issuddowever, the further use étlays gives

rise to a slight discrepancyyou see, one yeatoes® equal 365
days, but instead 365.242199 days.

sum, ergo ®gito
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But letd sound this to 365.25 days to get a better idea of dvisat
going on here.After onefof our years pur calendar has moved
365 days. However, for the earth to get todisnitial starting
position, it needs an ext 1/4 of a day.Itd gust short of the
starting point. After the second year,dtshort 1/2 day.A third

year moves the distance another 1/4 day, and finally, a fourth year
leaves the earth one complete day fro gbrbital fistarting
pointd .Leap Yar intends to correct for thiglrifto .

Every wear, the earth
falls 104 of a day from

it's starting point.

|

After four vears, the The goal 1s for the
earth 1z 1 full day from calendar to match "the
it's starting point. sun it the skey”.

An extra day every
tour years 15 needed
for "orbital restoration”.
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What happens if we do thisaAWhat does this look likei
graphically?

1.00
0.75
0.50 1
025 4

0.00
-0.25 A
-0.50 1
-0.75

-1.00 -

CORRECTION #1
But let® seturn to reality now. One year doesot equal 365.25
days. More precisely, it equals 365.242199 dayghat happens if
we add a day every four yeard®e overcompensate slightly!
That is:

1.00 4
0.75 1
0.50 4
0.25 1

0.00
0254 4 4|
50 ity Y
o5 41

-1.00 -
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CORRECTION #2
So, wedve got t o shovereompensatiodo.r r €
But how? Right now, the rule isievery 4 years, add a leap year
unless the year is divisible by 1®0Let6 see what this looks like:

1.00 4
0.75 1
0.50 1
0.25 1

0.00
025 4 I
IR IRIRIR IR

07541

-1.00 -

Every 100 years, what
was to be a "leap year" is

not a leap year.

CORRECTION #3
Correcting for this 10§ear glitch seems to put us on traclor
does it? It certainly resets the bar, but does it do so accordingly?
By the graph belowywe seem to be losing ground noweté take
a guess at how the rule was modified: at 400 yed@rsslégar we're
at a point where, if we ignore tli@00 rule w e & lrack on track.
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100 1
075 -
0.30 -
025 I

000 ljvi e

025 i 1l
050 |1

o754
100 -

| |

Ewery 100 years, Every 400 years,
what was to be a what was now
"leap yeat" is not NOT to be a "leap
aleap year. year" is ONE.
The New Rule

flevery four years is a leap yearwe add a day to get us
back in line. But this day oveshoots the target.
Therefore, every 100 years, skip the ruleoing this,
however, erodes th@®vershooting so every 40 years,
we need to add back the leap day!

Further Playing
Letd smplement our algorithm here and see what happens.
Graphing the results for the next 10,000 years yields some amazing
results. The process does not stabiliz&Ve get out of whack

sum, ergo ®gito
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around the 4,000 yearNow, likely, calenda@adjusters know this,
but see no reason to make this an issue, but it is interesting to see
what happens if we ourselves make it part of the rule.

What makes this most interesting to me is the official rule,
regarding every 4/100/400, was made by Pope Gregory XIlI in
1582 (heee t he name 6 GY)leng baforeathere C a
were calculators, satellites, and GPS systems.

LLAK
We modify the rule, adding
"if the year 15 divisible by
4000, then no leap year".

sum, ergo ®gito
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The Logical Haiku of the Week
This weeksfilogical haikw is in recognition of this cosmic /
calendrical calibration process!

A Revolutionary Boost

On Earth - In SKy? Peace!
Calendrical Malfiinction.
Ounad-ennial Fix.

Quad-ennial Fix.

"Leap Year" attempts to make up
for minot but accruing

differences.
Our calendar marks the relation of Our "Yeat" does not match the
the earth to the sun. Earth's otbit about the sun.
On Earth - In Sky? Peace! Calendrical Malfunction.

sum, ergo ®gito
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Rethinking Pi-Day

Pi Day was officially March 14, but since | was on vacation, |
missed the opportunity to write about itetd do it now.

Pi, most people know, as 3.14 something.Older people may
remember it as 22/7Younger people are taughbitsomething
called a transcendental number, meanidgsit number going on

forever, noArepeating and neterminating.

Contests are held, seeing who can remember the most decimal
places. Why not? If it goes on forever, @ & neat contest, right?
Hereare some digits after the decimal point:

1415926535
5820974944
8214808651
4811174502
4428810975
4564856692
7245870066
7892590360

8979323846
5923078164
3282306647
8410270193
6659334461
3460348610
0631558817
0113305305

2643383279
0628620899
0938446095
8521105559
2847564823
4543266482
4881520920
4882046652

3305727@65759591953 ¢é

Big deal.

I6 mmore interested in whafipio really meansi

5028841971
8628034825
5058223172
6446229489
3786783165
1339360726
9628292540
1384146951

6939937510
3421170679
5359408128
589363

2712019091
0249141273
9171536436
9415116094

and not

memorizing someone eBealigits, but figuring this out for myself.

sum, ergo ®gito
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The concept is as easy as looking at a bike tiré. | 6 ve got
in my tire, how big do | need to make the rintt?depemns! On
what? The size of the spokelhe bigger the spoke, the bigger the
rim. But how much bigger?Ther& ghe question: how much
bigger?

If you actually masure, with a tapmeasure or a string, you'll see
itd aboutii3 s p pthkakis d spokes laid end to end about equal
the size of the rim.But not exactly. It6 & bit more than three
spokes.We know the relationship now a8:=" d .

How can we approximate this ourselveS@re, we could use more
precise means of measuring, and we'd get more and more precise
results.

What can we do on the computer?

Suppose | draw a circle, and than add a couplastl know the
answer to.l llbdraw a square about the circle, and one inslt@.s
easy enough for me to calculated the areas of each sddare,

| 6ve assumed the radius of my

sum, ergo ®gito
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each of the outside lines is 2 unit$herefore, the area of the
outsde square is 4 square units.can also find the area of the
inside square as 2 unit§The specific math will show up in the
next edition of =EQUALS=).

4 2.00000 400000
sides Area of mer  Area of Oufer
Polygon Polygon

But 99 what? Wh a t has t hi ¢ sed the acka of the t |
circle is somewhere between two and four, and | also know the
area of a circle isA = 2 (which is why | chose my radius és). 6

Fine. | know the value ofBigdealils b
already knew that.
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But what happens if, instead of a square, we use a hexdggd?s

see:

Y

—

6 2.59808 3.46410
sides Areaof mer  Area of Oufer
Polygon Polygon

What going on here?The two polygons, as the number of sides
grow, aregetting clser to each otheB u t i ré gettirtg elgsér

to each other, and if the circle ietweenthem, then | should be
getting a better andambetter ap

Letd sontinue!

sum, ergo ®gito
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15 3.05052 3.18835
sides Area of mer  Area of Oufer
Polygon Polygon

Clearly, my approximation becomes much better as the number of
sides of the polygon increaseBlaving perfected the method, et
increase the number of sides of the polygon.

sum, ergo ®gito
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15 3% 3183 30 ERIE 31533 50 313333 31473
sides Arcacfimnr  Areaof Cuter sides Arcagfimer  Arcagf Outer sides Areacfimer  Areaof Quter
Polygon Polygon Folygon Polpgon Folpgon Polygon

| 6ve al ways t houlgbhvte onieovized amame3
digits than that. Wh a t size polygon glkene
2,500sided polygon!

sum, ergo ®gito
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# of Sides
of Polygon
3

00 ~) Oy Lh s

o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
40
50
75
125
150
200
250
500
1,000
2,500
5,000
7.500
10,000
25,000
50,000
75,000
100,000
150,000
250,000
500,000
1,000,000
2,500,000
5,000,000

Area of Internal
Polygon
1.299038105677
2.000000000000
2.377641250738
2.598076211353
2.736410188638
2.828427124746
2.892544243589
2.938926261462
2.973524496006
3.000000000000
3.020700618285
3037186173823
3.050524823069
3.061467458921
3.070554162591
3.078181289931
3.084644957444
3.090169943749
3094929331314
3.099058125256
3102662868306
3105828541230
3.108623589561
3111103635738
3113314255023
3115293075388
3117071383060
3118675362266
3.128689300805
3133330839108
3137919124962
3.140269886236
3.1406740296%90
3141075907813
3141261930417
3141509970838
3141571982779
3.141589346255
3141591826756
3141592286108
3141592446881
3141592620516
3141592645321
3141592649915
3141592651523
3141592652671
3141592653259
3.141592653507
3.141592653569
3.141592653586
3141592653589

Area of External
Polygon
5196152422707
4.000000000000
3.632712640027
3464101615138
3371022331653
3.313708498985
3275732108396
3249196962329
3229891422322
3215390309173
3204212219416
3195408641462
3.188348425050
3.182597878075
3177850750836
3.173885652752
3.170539238051
3167688806491
3165240713265
3163122467389
3161277235984
3.159659942098
3158234461153
3156971563779
3.155847392470
3154842317203
3.153%40066094
3153127057970
3.148068272985
3145733362682
3143431353059
3142254287996
3142052086449
3141851064733
3141758030845
3141633995945
3141602983056
3141594307259
3141593067007
3141592837331
3141592756944
3141592670126
3141592657724
3141592655427
3141592654623
3141592654049
3141592653755
3141592653631
3141592653600
3141592653591
3141592653590

v

Average
(7 approximation)
3.247595264192
3.000000000000
3.005176965382
3.031088913246
3.053716260145
3.071067811865
3.084138175993
3.094061611896
3101707959164
3107695154587
3.112456418850
3.116287407643
3.119436624059
3.122032668498
3.124202456713
3126033471342
3.127592097748
3.128929375120
3.1300850222%0
3131090296573
3.131970052145
3.132744241664
3.133429025357
3.134037599759
3.134580823747
3.135067696296
3.135505724577
3.135901210118
3.138378786895
3.139532100895
3.14067523%011
3.141262087116
3.141363058069
3.141463486273
3.141509980631
3141571983392
3.141587485918
3.141591826757
3.141592446881
3.141592561719
3141592601913
3.141592645321
3.141592651523
3.141592652671
3.141592653073
3.141592653360
3.141592653507
3.141592653569
3.141592653585
3.141592653589
3.1415926535%90



Logical Haiku of the Week
This method abovei a modification of the fMethod of
Exhaustiow of Eudoxus and Archimedes from ancient times
givesrise to theilLogical Haikw of the week ...

3.14159 ...

A Formula Known.
Infinitely thin sandwich?
Approximate nt

Approximate

I'l have a good approximation of

.
I can calculate the area of a Pt cgcle, : S5 ngebes
A polygon in the circle, and the
ROYEOR circle inside another polygon.

A Formula Known. Infinitely thin sandwich?

sum, ergo ®gito
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Prime Numbers. A Geometric
Perspectve

The Absence of Geometric Rectangularization

| pushed the empty plate from in front of me at the restaurant as
the waiter came to the tabldiDid you enjoy your meal, sig?
fiYes T good food is much like prime numberis there are no
leftoversb | dblike to see that someday, sir!"

Letd see it now.

Prime numbers are mostly thought of from an arithmetic
perspective.The definition itself speaks to formulas and numbers:
fia prime numberisanumbéri vi si bl e onl y by

So 24 is noprime, because 24 =1 x 24, 2 x 12,3 x 8, and 4 x 6,
but 29 is prime, because the only way to get to 29 multiplying
integers is 1 x 29.

Fine.

Wh at a b oWetl | ¢getolPeidis primei the only even
primei b u t is dot. 3hese are presented a®thi g h resblfe y 6
evident definitions.

sum, ergo ®gito
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In Search of an Intuitive Understanding of Prime Numbers
Suppose there were no such things as numbers, and | ask you tc
break these blocks into even units.

Easy enough There are two ways:

Fine. How about this one?

Again, easy enoughOnce again, there are two ways:

sum, ergo ®gito
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Letd 8y one more:

This time, there arthreeways:

S e n s i nmegiring af théexercise, | ask one more:

sum, ergo ®gito
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Playing around with this one for a moment, | see the only way is

because

does not make &ectangle i theblocks are not broken into even
units.

Fine: letd sall the size of these blocks where the only rectangle to
be made from them is the original set of blocks themselves jorime
literally fiof the first order (or rond .

That® a geometricinterpretation ofip r i me n; dofrtbedinsts 0
orde .Nary a number in sight!

But wh & Clealy, wets@edt is prime, becaithe only way
to arrabligeckbe 02

sum, ergo ®gito
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is this set of blocks itself.

Fine: but what about &l6block?

Above, | was talking aboufblock® (plural), and rearranging
blocks (plural) in making (or not making) rectanglédle dord t
have blocks heré we havea block (singular). This falls outside
the realm of consideration foiiprime-nes® ,since wére not

dealing with blocks (plural).

A New Definition of iPrime Numbers"
with worked examples from 2- 40

sum, ergo ®gito
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PRIME NUMBERS

The Absence of Geometrical Rectangularization

Geometricad Rectanguiarization:
NOT PRIME

NO Geometrical Rectangularization;
PRIME

|37
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The Geometric Mind
This figeometrio interpretation / method will see us well in
dealing with binary numbers, which shall come up in the next issue
of iThe Geometric Mind .In the meantime, | dedicate todag
flogical haikwto prime numbers.

The First Order

Numeric Airay.
Fan Distiitbution Denied?
Hello, Priine Number!

Hello, Prime Number!

Pritne Numbers are NOT
rectangulatizable.

Numbers can be considered Not every atray can be
geometrically, visually, or from distributed evenly among a
the perspective of an array. rectangular array.

Numeric Array. Fair Distribution Denied?

sum, ergo ®gito
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The Quadratic Stream

Swimming in the Algebraic Stream of Numbers

The Question

The current of a river is 3 miles per hour. It takes a boat a total of 3
hours to travel 12 miles upstream and return 12 miles downstream.
Whatis the speed of the boat in still water?

In Search of an Answer
What do | know about rate, time, and distand&@te = distance /

tme.1 61 1 start with that, and se
d
= —
¢
d
1=—
r
OK é now | 6ve got to transl at e

this equation.How fast is my actual speed going upstreaifie
current provides resistance, sb rigoing slower than | will be
swimming downstream, where the rent instead provides
assistance.

sum, ergo ®gito
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rate going upstream is my rate - the
rate of the stream. Going

d downstream, my rate of travel = my
t=— rate + the rate of the stream.
r
d d
t= +
me remn er + rs?’m

‘t(‘rme _rswm)(rw +r5w\m) = d(rme +r5wm) +d(rme _rswm)

l

Hrk —r2)y = dr, +dr, +dr, —dr,

l

tr —tr} = 2dr,

Ah i the dreaded quadratic formuld.know the general solution
for this formula, so simply applying this general formtdamy
specific problem should lead to the solution.

sum, ergo ®gito
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e | o—

Is this right? Letd €heck with an example where the answer is
obviousi that is, led suppose the stamis not flowing at all
Therefore, & nust swimming back and forth (a total of 24 miles)
in 3 hours in still water, an average speed of 8 mp#t6 see if
this formula confirms this.

RN o +Oa=44_,1§ f1_44=4+%_8

"33

sum, ergo ®gito
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My General Solution:

ry=—=%

d
t

; fa” +ri

e | —

This leads to a pretty simple solution, but is it good to always
simplify? To bring icommon termd out of the radical, for
example?What happens if | leave these terms togethes® go

back and see:
2
2

7=

| wonder what the geometric meaning of thi$ ishat theintuitive
understanding of this i$ because its elegance suggests some
simple explanation. Of course, we still need to understand fthe

or -0 in the solutioni how is that relevart Why do we exclude
situationsafter the fac® Why do we say the queaatic formula
yields solutionsand then we reject one of thenis it really true if

| swim at 9 mph against a 3 mph current, my effective rate is only

6 mph?
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The Question and Answer

The current of a river is 3 miles per hour. It takes a boat a total of 3
hours to travel 12 miles upstream and return 12 miles downstream.
What is the speed of the boat in still water?
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d d

i= 0 t=3,d=12,r4,0 =3
Tae = Vaveon Twe T Vsvunm ~
12 12
=—++
r—-3 r+3

=3 +3) =120+ +12( = 3)

|

At -9 =12r+36+12r-36

l

3t — 27 =24r

|

32— 24r-27=0

|

r?—8r-9=0

(r—9(r+1)=0
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Logical Haiku of the Week
This last thoughgives rise to this weék $ogical haiku. Going
through an entire mathematical process led me to two possible
solutions, and one was thrown out as irrelevaithy? Does one
ever knowbeforethe analysis the number dfiabled solutions?

Mathematical Mystery Tour

Algebraic Rules.
Applicability Reigns.
A Question to Gauss.

A Question to Gauss.

Is the FTA helpful?

The Fundamental Theorem of
Algebra says a polynomdal has as
many solutions as the degree of
the polynomial.
Algebraic Rules. Applicability Reigus.

My "quadratic stream" analysis
jettisoned one possibility as not
relevant.
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Challenging Intuition Directly

2,500 Years Too Late
Cleaning Up the Mess of Zeno

ATHE P ARAHARADOX
Zeno of Elea is well known from ancient times for formulating
interesting paradoxes regarding motion. Perhaps his most famous
paradox is thefiTortoise and the Haoe,where he purportedly
demonstrates a slemoving tortoise if given a head start, can
never be overcome by a speedy hare.

How can this be?
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Wel | wedbdbre told, surely the
move half the distance to the tortoise.

But in the time it takes the hare to move this distance, theigert
itself has moved. Hence, when the hare again attempts to overtake
the tortoise, it must again move halfway to the tortoise. Clearly,
every time the hare moves halfway, the tortoise has moved, albeit
slightly.

Hence, we 6r e -maving torbisé hvid neeel tea y s
overtaken by the rapidigpproaching hare, which must infinitely
make uphalf-distances .

Of course, we know in reality the hadeesovertake the tortoise,
just as a fasmoving runner overtakes the plodding jogger. Why
did Zeno himsk not recognize his logic did not conform with
reality, and wonder himself where he went wrong?

Richard Feynman, the great physicist, verbalized this wonderfully
iniSurely Youdr e JookWhiegat Prinbeton F
pursing his graduate degree, Rman was talking with the
mathematicians, who claimed you could cut up an orange into a
finite number of pieces, and, putting it back together, arrive at
something as big as the sun.

il mp o& @daimed Feynman.

When given the mathematical explanatiabout cutting the
orange, Feynman interjecteiBut you said an orange! You dan
cut an orange peel any thinner than the atoms.
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When given further mathematical justification about being able to
cut continuously, Feynman concludédlo, you said an oramg so
| assumed that you meantesal orangeo

Indeedi dealing with reality.

A GEOMETRICAL PARADOXICAL PERSPECTIVE
Rather than deal with this specific paradox0 lenodify the
behavior of the tortoise, and say he dd@esmove at all. What of
the cours of action of the hare? How can we visualize it? With the
ending point stable, we need only graph the halfway point between
the everchanging starting point and the stable ending poin® lset
see:

* * * * o0
I T T T T T T T T T 1

oo 01 02 03 04 05 06 07 08 09 10

Starting Ending Move

0.00000 1.00000 0.50000
0.50000 1.00000 0.75000
0.75000 1.00000 0.87500
0.87500 1.00000 0.93750
0.93750 1.00000 0.96875
0.96875 1.00000 0.98438
0.98438 1.00000 099219
0.9921% 1.00000 0.99609
0.9960% 1.00000 0.99805
0.99805 1.00000 0.99%02
0.99%02 1.00000 0.99951
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This certainly gives me a visual idea of wihnaoing on, but now

|l 6d I|Ii ke to change the rul es
same direction, always halving my distance to the goal, what
would happen if | go hélhay, and then wherever | am, | choose
randomly to continue on in the same direction, or turn around,
going in my new direction half the distance to the starting point in
that direction. What would this look like? I6egraph a few points:

* * *e o * ® » * *
I T T T T T T T T T 1

oo 01 02 03 04 05 06 07 08 09 10

Starting Ending Move

0.00000
0.50000
0.25000
0.62500
0.31250
0.15625
0.07813
0.53906
0.26953
0.63477
0.81738

1.00000
0.00000
1.00000
0.00000
0.00000
0.00000
1.00000
0.00000
1.00000
1.00000
1.00000

0.50000
0.25000
0.62500
0.31250
0.15625
0.07813
0.53906
0.26953
0.63477
0.81738
0.90869

This new rule seems to have me going back and forth to many,
many different points. What happens if | continue the pattern for a
1,000 movements? Létsee:
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I T T T T T T T T T 1

oo 01 02 03 04 05 06 07 08 09 10

As expected! | eventually hit every spot between the starting point
and the ending point.

SHIFTING TO TWO DIMENSIONS
| 6ve focused on only onedlicanr ec
go in two dimensions? What happens if | have a square? My
intuition tells me if, in one dimension | eventually landed on every
point on the line, in two dimensions | should cover every point on
the square.

Carrying out the procedure, | get exactihat | expected a
completely filled square:

The same rule of
randomly going half way
to one of the FOUR

starting points is applied.
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This seems natural and intuitive: if | bounce around randomly
within a certain area, eventually | will hit eyepoint. As this was
confirmed by both a straight line and a box, | suspect every shape
follows suit. To be safe in confirming my theory, | decide to try the
method with a triangle, and am astounded by the result:

How can this be?

sum, ergo ®gito
59



When | Came Marching Home
A Mat hemati cal Tribute

| startedmarching to my home, Hurrah! Hurrah!
Zenoslin Good luck! o0 my friend,
AYour | olbennevain, it wi
Your head, hold up, there
And weodl | bakclhuseelyosaawonodt n

Ignoring math advice of all, Hurrah! Hurrah!
| started on my trip to home, Hurrah! Hurrah!
Over hill and over dale.
My progress often like a ail.
Not to be denied, | wanted to get to home.

When | came marching up the street, Hurrah! Hurrah!
The townsfolk stood with mouths agape, Hurrah! Hurrah!
AWe were told it coul dng
Yet here you are, our favorite son!
And we all feel great, bedas e you came mar ch

That afternoon, | was in my home, Hurrah! Hurrah!
The math | sought to understand, Hurrah! Hurrah!
Half and half and half and half.
The i palrhaddolaugh!
| had proved Zeno wrong, because | came marching home!
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Algorithmic Botany

The Hungarian biologist Aristid Lindenmeyer noted nature
proceeds according to rulesdow can one put d@grammao to
thesefirules of nature to distinguish one system from another?
Lindenmeyer created such a forat@hguage, called the-Bystem,
capturing relevant variables of the system.

In this example, the number of branches, the angle, and the growth
reduction of each branch are captured.
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2 branch: 90 degree internal angle: 60% branch scaling

. %
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2 branch: 60 degree internal angle: 60% branch scaling
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Capturing the 9th iteration of angles 20, 40, 60, 80, 100, 120, 140,
160, and 180, superimposing one over the previous.
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For fun, what happens if we vary the internal angle of the tree, but
maintain the growth factor:
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The Algorithmic Wonder

Digital stucture.
Patterns In Accord with Rules?
Smnilanties.

Similarities.
The ordered life hag alot in

cottnon with cotputer
programs.

Seashells, zebra stripes, trees,
snowtlakes, etc., appear as
having definite patterns.

& computer program operates in
accordance with rules.

Digital structure, Patfterns In Accord with Rules?
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Fall Seasoni Just Dond Eall
on Me!

The Advent of the Equinox

In an earlier post, | showed, with one map, three layers of
causality. The position of the earth relative to the sumhe
amount of sunlight during the day, atie temperature.
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As today isfiFall Equinox |a like to as myself a questioWhat
exactly is this?

| ask because I've never liked this definitiaffhe equinox is the
moment when the Sun is positioned directly over the Basth
equator, and the apparent position of the Sun at that moment.

Drawings from the internet have never helped me understand this,
so leb sake matters into our own hands and takeawn pictures
to see whdi going on:

The next three images are to simulate the earth revolving about the
sun ...

The tilt of the earth versus the incoming rays
makes this winter (northern hemisphere) and
summer (southern hemisphere).

The rays are perpindicular to the earth only
at one place - south of the equator at the

Tropic of Capricom.

The tilt of the earth versus the incoming rays
makes this winter (southern hemisphere) and
summer (northern hemisphere).

The rays are perpindicular to the earth only
at one place - north of the equator at the

Tropic of Cancer.
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Here, the perpindicular sunlight happens
right at the equator - hence, the equinox,
where sunlight and darkness are equal.

However, notice, if you were to draw the
globe, the lines of latitude should be curved
to provide the proper perspective.

This latter picture is the case right now, and | can see now why
there is a problem ih the imagesdse seen on the interneflo
provide the proper perspective, the latitude lines would need to be
curved, rather than horizontal as they are always portrayed.

sum, ergo ®gito

70



The Tropics

At the summer solstice (northem
hemispere), the sun shines
perpindicular to the earth the # of
degrees as our axis of rotation.

V

The tropic of Cancer 1s the
major cucle of latitude 23
degrees above the equator.
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At the winter solstice (northern
hermispere), the sun shines
perpindicularly on the earth the #
of degrees as our axis of rotation.

The tropic of Capticorn is the
major cucle of lattude 23
degrees below the equator.

=

\ (“"

There is an issue eating at me regarding athsf- something is
missing. 16 ntertain of my logic statements abovié ntertain |
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understand the Tropics of Cancer and Capri¢and in fact, now
know why the region between the two is knowriiblse Tropic® .

| know why we call the equinox what wao 1 literally, iEqual
Nightd .Why do we measure the solstices as we Wd?at is their
relationship to the orbit of the earth about the sém? | reversing
causeandeffect somewhere in here?

For example, during the solstices, the sun strikes the earth3 e
from the equator.During the equinox, the sun shines directly on
the equator.Therefore, between the equinox and the solstice, as
the earth is flying around the sun, the sun is shining directly upon a
part of the earth between@®dnd 23 e of Itétshways e g
shining straight down somewhédre@andsometime.
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o

s AT ESAS EEHE E 3 2 2
iRk AT R AP 5 A\

1048 & =} & E £ fE 5 =\ & g‘“ &
- g3 8 g

15 - [ [ [ [

20 4

259 2006 2007 2008 2009

sum, ergo ®gito

73



e
Teorse
Smrm
400 P
2318
100PM
1130 AM
1000 AM
2% AM
700 AM

40AM

Fall Season - Just Don't Fall
on Me!

Builliant green pigment.
Fading auturnal sunlight?
Color spectrum rules.

Color spectrum rules.

The leaves on the tree have
turned red in the fall.

Less sunlight past the fall

Many leaves contain a green squinex énhances this ted

pigment called chlorophyll. olement i this lagves:
Brilliant green pigment. Fading autumnal sunlight?
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