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THEMES0 l .WPD NOVElVIBER 22, 2000 

SOME BASIC PROBLEM AREAS /~ 
.T C.ONTAl!v'V/EM"T 

I. The Species of Containment: 
SCALAR CONTAINMENT J) 

Open Containment i l ) 

(!,)Euclidean Containment: One parameter containment 
. hh. K hk C . . d . 

1,.,,. 1 c ,., J -~·, /1viatros a ontamment. Iterate one parameter contamment 
u.i;'VV,0'V7 . 
. ] C 

6
ntaJ ,1r1 ,w,-b'"'f Cosed Contamment 

1 
., ,..,\ One Parameter Mutual Containment: ==> Equality 

,;; ~, ~ 1,,. 1-i,v, _.,,,.,.,,. / , Cross Parameter Mutual Containment: 
~ .. i · ty{\~,5; r, Self Containment [Self Reference] o./J cl\ (.Al 

;-I"' c ~ I) Looped Matroshka Containment: "Strange Loops" 
Bi-Cross Parameter Mutual Containment 

NOTES: 
(I J *Scalar containment is taken to mean static or time free containment. 

{._2 > *Open containment infers open below and open above, no self imposed bounds 
D \*Euclidean containment is conventional geometric or algebraic containment, A>B 
l,'f )*Matroshka refers to nested Russian dolls. e.g. modular heirarchies, fractal organization 

*Closed containment infers self bounding 17 ohf,idur-- 9e,,, ,.,, ~ ~r-,1.t' 

*Mathematical equality is meaningful only if a single parameter is involved. If a 
generalized Pauli Exclusion Principle is valid, [ no two entities take on identical 
values for all parameters], then total equ~_yty infers non-existence. In between, 
equality in more that one parameter l~~s the mathematical domain of quantity 
and enters the domain of quality. 

*Examples of cross parameter mutual containment would be: genotype containing 
phenotype and phenotype containing genotype. Holograms, in which the whole 
contains the parts and each part contains the whole. 

*The Pope declaring himself infallible is a self contained or self referential proposition. 
While such a proposition may have validity within the system, its validity cannot be 
supported outside the system without additional linkages. 

\J'f'O borU; *The Jeffersonian notion of sovereignty is a closed loop. The executive at the top, below, 
the levels of national ministers, .. .local ministers ... down to the people, whose 
sovereignty loops back over the executive. Time is involved in this loop, and is 
strictly not scalar. A scalar example is implied in Blake's Augeries of Innocence, 
"To see a World in a Grain of Sand and a Heaven in a Wild Flower, ,~ 
Hold Infinity in the palm of your hand and Eternity in an hour". C,'ad.t I I>. ~J( 

*This is very difficult. Could it be what would be meant if Blake's line were rendered,' ,, t"'/ 

Hold Eternity in the palm of your hand and Infinity in an hour ? 
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ANOMALIES, ANTINOMIES, AND ARISTOTLE 

Is it not possible that some of our exasperating antinomies are beyond resolution so long 
as we persist in that particular mathematics-the only one we have at present-which is based on 
Aristotelean logic? Will the difficulties ever be cleared up by traditional reasoning, or are they 
waiting for some new minds, not respectful of authority, to circumvent the contradictions by 
building inclusive mathematics on a many valued logic? 

-E.T. Bell 
(from The Place of Rigor in Mathematics, American Mathematical Monthly, v 41, 1934) 

Today there are many who feel that no small part of mankind's problems and 
conflicts have been created by our way of thinking. What we think is determined and 
delimited by how we think. Many of the scientific paradoxes, legal anomalies, and 
political "Orwellisms" that have challenged us._,, in the past few decades can be 
attributed to our dyadic, "us/them" mode of thinking. If even mathematics is in trouble 
because of Aristotelean thinking, then it seems most important to extend Bell's 
questioning to a broader domain. Make them more inclusive by replacing the term 
mathematics in his quotation with the more comprehensive concept, mode of thinking. 
Hence: 

Is it not possible that some of our exasperating antinomies are beyond resolution 
so long as we persist in that particular mode of thinking -the only one we practice at 
present-which is based on Aristotelean logic? Will the difficulties ever be cleared up by 
traditional reasoning, or are they waiting for some new minds, not respectful of authority, 
to circumvent the contradictions by building a more inclusive mode of thinking based on 
a many valued logic? 

It should be noted that multivalued logics have been around for some time. Hindu 
thinking has long included certain species of four valued logic, for example allowing 
statements to be, True, False, Neither true nor false, Both true and false. In the West, 
before mathematicians began exploring multi-valued logics in the early 20th century, all 
was Aristotelean. Maybe, we should allow for an exception or two: Scottish courts allow 
in addition to guilty or not guilty, the option, not proven. And for our zero sum win/lose 
games, when overtime is inconvenient, we have allowed the third alternative of a tie. But 
Aristotle's rule in the West remains mostly unchallenged . 



• 

• 

• 

( ,l t' c: ,i.,,,, _n ,r_1 i. \_.,_, C l.l . 
, ., ~ tJ Iv ,;) ;;:' $ 5 'IV tlT I JV Sc A /JPS 

WHENSET.WPD 2002-05-14 

WHEN AN ELEMENT, WHEN A SET? 

Sources of the question 
in the law: One of the central features of jurisprudence is the element/set question 

no belief vs assorted beliefs 

Sets 

local standards as elements vs the internet 
the law vs the uniqueness of each incident 
The first amendment as a set 

groupings, clusterings to simplify decisions 
single parameter groupings vs multi parameter groupings 
sets of distinguishable elements vs. sets of indistinguishable elements 
Maxwell-Boltzman statistics vs Einstein-Bose statistics 

in epiontology the set of the repetitive vs the rare, unique 
Science deals only with those events that can be assigned to the set of the repetitive 
assignment to sets to simplify decisions 
reduction to T/F, us/them, LXM 

Pulsing ( as in traffic) a form of assignment to a set 
Pulsed traffic flows faster than unpulsed or random traffic 
Should pulsing be orderly [uniform] or random? 

Relations of the unique to the random 

ONLY WHEN EVENTS CAN BE ASSIGNED TO SETS, CAN THE CONCEPT OF TRUE OR 
FALSE BE APPLIED. That is, isolated events in themselves are neither true nor false, it is only 
when by some mode of parameterization they can be assigned to a set, that they then can take on 
such attributes as true/false, exist/not exist, good/evil, etc. 

True/False,, Good/Evil,, etc are not attributes of events or entities, they are attributes of sets. 

The intrinsic variety in events does not permit them to processed by human logic. Consequently 
we assign events to classes to reduce the variety and make them tractable with our information 
processing capacities. That is, the world is too complex for us to treat without reduction of 
phenomena to sets and ultimately to dichotomic sets. Then such ideas as true or false can be 
applied. But ultimately such concepts as true/false, good/evil, existence/non-existence have no 
meamng. 

Human thinking: 
Step one: assignment to a set 
Step two: seek parameters that reduce assignments to a pair of dichotomic sets, that is to 

two opposing sets. [the origin of 'not' in our logic] 
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A TRUE-FALSE TEST September 1, 1995 

1. Is the following sentence true or false? 

Their are two errors in this sentense. 

2. Is the following sentence true or false? 

Their are three errors in this sentense. 

3. Is the following sentence true or false? 

Their are four errors in this sentense. 

The first sentence is clearly true. The third sentence is 
clearly false. 

It is the second sentence that is ambiguous. It may be 
interpreted in two ways. There are two spelling errors in 
sentence 2. The sentence says that there are three errors 
therefore the sentence is false. However, saying that there are 
three errors when there are only two is itself an error, 
therefore there are three errors and the sentence is true. 

'Y,·</ 'V-y',,.,..,, lf/6--, ,I 
If errors are restricted to content, such as spelling, then ' 

sentence 2 is false. If meaning is also included, and two levels 
are considered, the level of content and the level of meaning, 
then sentence 2 becomes true. 

We have here an example of a statement that is both true and 
false, depending on how it is viewed. Such propositions arise 
when levels or classes are involved. From this it follows that 
Aristotle's logic which is based on the Law of the Excluded 
Middle, viz, every proposition is either true or false, is 
limited to one level discussions. Aristotle's logic is a 
"horizontal logic" and when the vertical is present a different 
logic is required. 

In a logic which can include the vertical, i.e. multiple 
levels, an operator is required that corresponds to the 
horizontal operator, NOT. Maybe this is the operator NO, or 
possibly the Zen MU, k taken as an operator . 
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Figure 1 Figure 2 

The union U 12 of the two areas A1 and A2 is the sum of the two areas minus their intersect 
(shaded area), 112• [Figure 1 and Figure 2] 

1) U12=A1 +A2 -I12 
The union of three areas A1, A2, A3 may be found by adding the area A3 to the union U12 

and subtracting their intersect S, (the shaded area) [Figure 3] 
2) U123 =U12 +A3 -S 

But Sis composed of two areas 113 and 123, like 112, with an intersect of w [Figure 4], therefore, 
3) S = 113 + 123 - w 

Combining 1), 2), and 3) 4) U123 = A1 + A2 + A3 -( 112 + 113 + 123) + w 

Figure 3 Figure 4 Figure 5 

Alternatively, considering Figure 5, the union U 123 is equal to A1 + A2 + A3 minus the 
shaded area. This shaded area is 113 + 123 - w, as in Figure 4, plus 112 - w. Combining, we get 

5) U123 = A1 + A2 + A3 -( 112 + 113 + 123) + 2w 
( i·, 

Which is correct Equation 4) or Equation 5) ? \_"7J v 
1,.._., 
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BELLT ABL. WPD Sep76, 2004 

\ THE BELL TRIANGLE / 

A Be~ riangle is constructed on a triad of three initial numbe~' These three numbers 
must be such that the third is equal to the difference of the first two./The first two numbers are 
on the top line o he triangle, their difference, the third number, on'the second line: 

/ 

1 2 1 0 
1 1 

1 1 
0 

0 1 
1 

/ 
// 

/ 2 5 
I 3 

/ 
/ 

3 3 
0 

The rules for the construe ion of the triangle state that th~;last (right most) number on the top line 
is brought down to the line fi low the last entry. The tb.ild line in the case below: 

1 2 
1 

2 

1 0 
1 

0 

1 1 
0 

1 

I 

/ 1 2 5 
3 

5 

3 3 
0 

3 

The line above the bottom line is then fill in by number such that the number in the bottom 
line is the difference of the two numbers in e · e above. 

1 2 
1 3 

2 

1 0 
1 1 

0 

0 1 
1 0 

1 

2 5 

5 

3 3 
3 8 

3 
0 3 

This process is repeated until the top line · 

1 2 5 

1 3 
2 

1 0 1 

1 1 
0 

Again the right most number is broug 

1 2 5 
1 3 

2 
5 

1 2 5 
1 3 

5 

1 1 0 0 1 1 2 5 133 3 
0 

1 0 
1 

3 8 0 3 
3 

to the bottom and the process rep ated: 

1 2 5 1 2 5 15\ 
1 3 10 1 3 '71°\ 

7 2 7 2 7 l 

5 5 

(The example immediately above i the original Bell Triangle. Other examples are based on 
alternate initial triads.) 
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P ARADOXI .WPD May 21, 2004 /f3 ( 

THE US/THEM PARADOX 

There are many modular hierarchies with which we identify ourselves and 
find meaning. Population modules: me, my family, my clan, ... ; Place modules: 
home, neighborhood, region, ... ; Political modules: party, country, allies, ... ; Belief 
modules: cult, sect, religion, ... ; Genetic modules: race, species, genus, ... ; and many 
others. There is even an hierarchy among the types of modules, but assignments of 
the order in that meta-hierarchy vary by individual choice. It has been noted that the 
extent of spiritual growth of individuals can be measured by the extent of each 
domain of modules by which they identify themselves. The child starts with me; the 
sage ends with an all inclusive domain of domains in which all living beings are 
themselves but a sub module. We become what we include in our domains of 
identity. 

However, in becoming what we include, we also define and limit ourselves 
by what we exclude. This leads us to an "Us/Them" view of the world and in the 
process closes us off from the vast richness of our excluded "Them". But we do not 
see it this way. Rather we choose to define a "them", not as all that is excluded by 
us, but as another delimited set with differently ordered modules. The reciprocity 
of this operation by ''them" leads us to our present us/them worldview of two 
conflicting "us's" and "thems", each cut off from their vast excluded "Thems". We 
see here how important it is to distinguish between "them" and "Them". Our 
"Them" contains "them" and their "Them" contains "us". And both "us's" are so 
limited that it is absurd for an "us" to seek to destroy or convert its "them". 

On the other hand, there is one positive aspect to the present us/them world 
view. Namely, the existence of an "us" inspires "me' s" to move up the modular 
ladders. While armies clash in darkness, the comradery, loyalty, and sacrifice within 
each army, move individual soldiers to higher modules. Many moving to a module 
above their present "us". It is a paradox that conflict to preserve existing "us's" is a 
path to transcending these same "us's". But as it has been said, An "us" that seeks 
to preserve its life shall lose it, but an "us" willing to sacrifice itself shall find a new 
Life . 
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WHEN AN ELEMENT, WHEN A SET? 

Sources of the question 
in the law: One of the central features of jurisprudence is the element/set question 

Sets 

no belief vs assorted beliefs 
local standards as elements vs the internet 
the law vs the uniqueness of each incident 
The first amendment as a set 

groupings, clusterings to simplify decisions 
single parameter groupings vs multi parameter groupings 
sets of distinguishable elements vs. sets of indistinguishable elements 
Maxwell-Boltzman statistics vs Einstein-Bose statistics 

in epiontology the set of the repetitive vs the rare, unique 
Science deals only with those events that can be assigned to the set of the repetitive 
assignment to sets to simplify decisions 
reduction to T IF, us/them, LXM 

Pulsing ( as in traffic) a form of assignment to a set 
Pulsed traffic flows faster than unpulsed or random traffic 
Should pulsing be orderly [uniform] or random? 

Relations of the unique to the random 

>' 'tt?A1d_,M/f dt ~ pt .. ·f I~ 

vU,r/ N/f J liuiry 

ONLY WHEN EVENTS CAN BE ASSIGNED TO SETS, CAN THE CONCEPT OF TRUE OR 
FALSE BE APPLIED. That is, isolated events in themselves are neither true nor false, it is only 
when by some mode of parameterization they can be assigned to a set, that they then can take on 
such attributes as true/false, exist/not exist, good/evil, etc. 

True/False,, Good/Evil,, etc are not attributes of events or entities, they are attributes of sets. 

The intrinsic variety in events does not permit them to processed by human logic. Consequently 
we assign events to classes to reduce the variety and make them tractable with our information 
processing capacities. That is, the world is too complex for us to treat without reduction of 
phenomena to sets and ultimately to dichotomic sets. Then such ideas as true or false can be 
applied. But ultimately such concepts as true/false, good/evil, existence/non-existence have no 
meaning. 

Human thinking: 
Step one: assignment to a set 
Step two: seek parameters that reduce assignments to a pair of dichotomic sets, that is to 

two opposing sets. [the origin of 'not' in our logic] 
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p.. ~ ;,l/l,f 1'f'A-f 
Experiments with egJJ.a-t-roris 

co 

C 0/)JC id's 0/Sl( 

If f(x) = f e-xtg(t)dt J 
a+ico 

then g(x) = 2;i a-ico extf(t)dt 
0 

cos(x+ y) = cos(x)cos(y)- sin(x)sin(y) 

11 

Lk=n(n+ 1)/2 
k=l 

lirn(l + ¼) 11 
= e 

n➔ co 

a1 a2 a3 

bl b2 b'l = 0 

y"+(a + bcos2x)y = 0 
a b 

d e 

C 
=0 

f 

(AuB)'=A'nB' and (AnB)'=A'uB' 
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Six Degrees of Separation 

A game of one-up-manship popular a few years ago was to be able, through 
people you knew, to reach the President of the United States in fewer phone calls 
than anyone else who was present. One fellow knew someone who was an 
intimate of the President, he thus claimed that he could reach the President in two 
phone calls--1) to his friend, 2) his friend to the President. Hey, since we 
know you that puts us three phone calls from the President. So it went .. 

It is commonly claimed that any two people on the planet are six or fewer 
degrees of separation from each other (i.e. six or less phone calls in the above 
sense). This seems to be a reasonable surmise as illustrated in the following two 
tables: 

TABLE 1. GLOBAL POPULATION= 5 BILLION 
DEGREE= 1 2 3 4 5 6 7 

N= 5 BILLION 71,000 1700 266 87 41 24 

TABLE 2. GLOBAL POPULATION = 6 BILLION 
DEGREE= 1 2 3 4 5 6 7 

N= 6 BILLION 78,000 1800 278 90 42 25 

In these tables N stands for the average number of people one knows or the 
number of phone calls each person in the chain would have to make in order to 
reach everyone on earth. Thus, if the world population is six billion, in order to 
reach everyone with six degrees, each person would have to make 42 phone 
calls. With five degrees, 90 phone calls. etc. 

The tables are prepared using the equation, Nd = P, where Pis the global 
population and dis the number of degrees. N is found by evaluating, 

N = antilog (logP/ d) 
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NONAGON.WP6 97/04/30; 97/05/12 
R (J L.. s R. A N 7.) C.oM f>!r- Ss-

TH E11C ON S TR U CTI ON OF A NONAGON 
PART I. 
o Construct the circle X 

of radius R. 
o Divide its circumference 

into six parts. 
o Connect AB, midpoint J. 

Connect CD, midpoint K. 
o Construct circle Y with 

radius R tangent to CD 
at K. 

o Connect J with the ends 
of the diameter FG. 

o The angle FJG will be 
equal to 40°.20782 = 40°12' 

The projection of BC on line 
JH is = 2R cos 30°. 
cos 30° = /3/2; JH = R(l+/3) 
tan FJH = R/R(l+/3) = 1/(1+[3) 
angle FJH = 20°.10391 

PART II. 
o Divide a circle into 3 parts. 
o Layout angle FJH on both sides 

of the three radii. 
o Bisect the remaining arcs. 

This results in a nonagon with 
three sectors of 40°.2 and six 
sectors of 39°.9 
{The exact nonagon would 
nine sectors of 4 o0 

) 

Note: This construction 
fortuitously evolved 
while working on 
a tiling problem. 
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9/ll report states the obvious 
AUSTIN, Texas 

T
he congressional report by the commit
tees on intelligence about 9/11 partial

......,_ ly made public last week reminds me 
'Qf the recent investigation into the 

crash of~ Columbia shuttle - months of ef-
fort to recon'firm the obvious. · 

In the case 'of the Columbia, we knew from 
the beginning a!· ece of insulation had come 

loose and struck the un-
--·--- derside of one wing. 

\ So, after much study, it 
widetermined the crash 
was caused by the piece 
of in· ~~tion that came 
loose a,\d struck the un
derside o the wing. 

MOLLY IVINS Likewis in the case of 
9/11, all the uff that has 
been blindin obvious 

for months is now blamed for the fias . 
The joint inquiry focused on the inte ·gence 

services, concluding that the FBI especiall had 
been asleep at the wheel. 

And that, in turn, can be blamed at least p 
ly on the fact that the FBI, before 9/11, had only 
old green-screen computers with no Internet ac 
cess. Agents wrote out their reports in lo 
hand, in triplicate. Although the process is ot 
complete, the agency is now upgrading i sys
tem: Many agents fmally got e-mail this ear. 

My particular bete noir in all this is e INS 
(Immigration and Naturalization ervice), 
which distinguished itself by grant· g visas to 
15 of the 19 hijackers, who never ould have 
been given visas in the first plac . Their appli
cations were incomplete and · correct. They 
were all young, single, unempl yed males, with 
no apparent means of suppo - the kind con
sidered classic overstay c didates. Had the 
INS followed its own proc dures, 15 of the 19 
never would have been a itted. 

The incompetence of e INS was underlined 
when it issued a visa t Mohammad Atta, the 
lead hijacker, six mo ths after 9/11. In the 
wake of the attacks, e Bush administration 
promised to increase ding for the INS, to get 
the agency fully c mputerized with modern 
computers and get.rally up to speed. All that 
has happened sin e is that INS funding has 
been cut. 

Much attention is being paid to the selective 
editing of the report, apparently to protect the 
Saudis. I think an equally important piece of 
the report is on the bureaucratic tangle that pre
vents anyone from being accountable for much 
of anything. 

The CIA controls only 15 percent to 20 per
cent of the annual intelligence budget. The rest 
is handled by the Pentagon, despite widespread 
agreement that it needs to be centralized. The 
Bush administration has ignored these calls, 
mostly because Defense Secretary Donald 
Rumsfeld doesn't want to give up any power. 

Time magazine reports, "It was striking that 
the Pentagon came under such heavy fire in 
last week's bipartisan report for resisting re
quests made by CIA director Tenet before 9/11, 
when the agency wanted to use satellites and 

All the could-haves, 
would- haves and should-h 

in the report are so r 
afield from the Pati·ot Act. 

it might as we e on 
another sub· ct entirely. 

other military har are to spot and target ter
rorists in Afghan· tan." 

But the most triking thing about this report 
is that none its conclusions and none of its 
recommend tions have anything to do with the 
contents o the Patriot Act, which was suppos
edly our overnment's response to 9/11. All the 
could- ves, would-haves and should-haves in 
the r ort are so far afield from the Patriot Act 
it ght as well be on another subject entirely. 

nee again, as has often happened in our his
ry, under the pressure of threat and fear, we 
ave harmed our own liberties without any ben-
1t for our safety. Insufficient powers oflaw en

fo ement or surveillance are nowhere men
tion d in the joint inquiry report as a problem 
befor 9/11. Yet Attorney General John Ash
croft n proposes to expand surveillance pow
ers even further with the Patriot II Act. All 
over the ountry, local governments have 
passed reso tions opposing the Patriot Act and 
three states h ve done so, including the very Re
publican Alas 

The House of epresentatives last week vot
ed to prohibit the se of "sneak and peek" war
rants authorized b the Patriot Act. The conser
vative House also v ted against a measure to 
withhold federal fund from state and local law
enforcement agencies hat refuse to comply 
with federal inquirers o citizenship or immi
gration status. 

All kinds of Americans now waking up to 
fact that the Patriot Act give the government 
the right to put American citiz ns in prison in
definitely, without knowing the charges 
against them, without access to n attorney, 
without the right to their confro t accusers, 
without trial. Indefmitely. 

The report was completed late last ear, but 
its publication was delayed by endle wran
gles with the administration over wha could 
be declassified. Fonner Georgia Sen. M Cle
land, who served on the committee, sai the 
report's release was deliberately delayed the 
White House until after the war in Iraq was 
over because it undercuts the rationale for the 
war. The report confirms there was no connec
tion between Saddam Hussein and al-Q.aida. 

"The administration sold the connection to 
scare the pants off the American people and jus
tify the war," Cleland said. "What you've seen 
here is the manipulation of intelligence for po
litical ends." 

Molly Ivins' column is distributed by Creators 
Syndicate. 
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Every repeating decimal can be expressed by the quotient f two integers. 

10/99 = 0.10 10 10 10 10 10 10 10 10 10 ... 
11 909 = 0.12101210121012101210121 ... 
1110 009 = 0.12321 0 12321 0 12321 0 12321 0 1232 ... 
11110/ 009= 0.12343210123432101234321012 4321... 
111110/900009= 0.12345432101234543210123 4321 ... 
1111110/9000009 = 0.123456543210123456543 1012345654321... 
11111110/90®~??9 = 0.1234567654321 0 123 567654321 0 123467654321... 
111111110/900?~009 = 0.123456787654321 1234567876543210123456787654 ... 
1111111110/90000~09 = 0.12345678987 4321 0 1234567898~654321 0 123 ... 

99/10 = 9.9 "\ 
909/110 = 8.2636363636' 3636363636 63 .. . 
9009/1110 = 8.1162162162 6216216 62 .. .. 
90009/11110 = 8.1016201620 6201 01620162 ... 
900009/111110= 8.100162001 0 162001620016 .... 
9000009/1111110 = 8.100016200 162000162000162 ... 
90000009/11111110 = 8.100001 2 00016200001620000 ... 
900000009/111111110 = 8.100 0016200000162000001620 ... 
9000000009/1111111110 = 8. 0000001\(>2000000162000000162 ... 

18/111 = 0.16216216216 162162162 ..... '\ 
180/1111 = 0.16201620 620162016201620 ... ~ 
1800/11111 = 0.16200 62001620016200162001 .... 
18000/111111 = 0.16 0016200016200016200016 .oo ... 
180000/1111111 = 0 620000162000016200001620~162 ... . 
1800000/11111111 0.1620000016200000162000001 20000 .. . 
18000000/1111111 1 = 0.162000000162000000162000 0162 .. . 

12/99 = 0.12 1 12 12 12 12 12 12 12 12 12 ... 
123/999 = 0.1 3 123 123 123 123 123 123 123 .. . 
1234/9999 = .1234 1234 1234 1234 1234 1234 .. . 

123456789/ 9999999 = 0.123456789 123456789 123456789 123 57 ... 

12/999 = .012 012 012 012 012 012 012 012 012 .... 
123/9999 0.0123 0123 0123 0123 0123 0123 0123 ... 
1234/99999 ~ 0.01234 01234 01234 01234 01234 01234 ... 

123456789/9999999999 = 0.0123456789 0123456789 0123456789 0123 .. . 
1/81 = 0.0123456789 0123456789 0123456789 0123 .. . 
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Every repeating decimal can be expressed by the quotient of tw integers. 

10/99 = 0.10 10 10 10 10 10 10 10 10 10 ... 
110/909 = 0.121 0 121 0 121 0 121 0 121 0 121 ... 
1110/9009 = 0.12321 0 12321 0 12321 0 12321 0 12321... 

0/90009 = 0.123432101234321 0 123432101234 1... 
10/900009 = 0.123454321 0 1234543210123454 21 ... 
110/9000009 = 0.12345654321012345654321 12345654321... 

111 l'l 110/90000009 = 0.1234567654321 0 12345 654321 0 123467654321... 
11111\110/900000009 = 0.123456787654321 0 3456787654321 0 123456787654 ... 
111111 l\110/9000000009 = 0.1234567898765 21 0 12345678987654321 0 123 ... 

99/10 = ~ 
909/110 !·i'26363636363636363636363 .. . 
9009/1110 = 8~1621621621621621621 ... . 
90009/11110 = .10162016201620162 1620162 ... 
900009/111110 = 10016200162001 2001620016 .... 
9000009/1111110 = "s.10001620001 2000162000162 ... 
90000009/11111110 = .1000016 00016200001620000 ... 
900000009/111111110 = 8.10000 16200000162000001620 ... 
9000000009/1111111110 - 8.10 0000162000000162000000162 ... 

18/111 = 0.1621621621621 1 162 ..... 
180/1111 = 0.1620162016 1620!01620 .... 
1800/11111 = 0.16200162 0162001 0016200162 .... 
18000/111111 = 0.16200 1620001620 16200016200 ... 
180000/1111111 = 0.16 00016200001 00001620000162 ... 
1800000/11111111 = 0 62000001620000 62000001620000 .. . 
18000000/111111111 0.162000000162000 00162000000162 .. . 

12/99 = 0.12 12 1 12 12 12 12 12 12 12 12 ... 
123/999 = 0.123 1 3 123 123 123 123 123 123 .. . 
1234/9999 = 0.1 4 1234 1234 1234 1234 1234 .. . 

123456789/999. 99999 = 0.123456789 123456789 12345 789 123457 ... 

12/999 = 0.0 2 012 012 012 012 012 012 012 012 .... 
123/9999 = 0.0123 0123 0123 0123 0123 0123 0123 ... 
1234/99999 = 0.01234 01234 01234 01234 01234 01234 ... 

123456789/9999999999 = 0.0123456789 0123456789 0123456789 0123 .. . 
1/81 = 0.0123456789 0123456789 0123456789 0123 .. . 
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NOTE36.WPD er 19, 2004 • 
aking, there are several "levels" to co~· e processes. 

On the langua ~ is label t ~g. syllogistic thinking, 

On the image level there is'iden · thinking, wrapped in flag, belonging, idolatry 

On the value level th e-is-:value thinki:qg, mora · ethics;"'etiquette~---,, 
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SHAPINDX. WPD November 16, 1998 

SHAPE INDICES 

In flat space shape and size are independent permitting the creation of dimensionless 
indices that reference shape only. Two examples are given here. In two dimensions scale attributes 
of figures can be eliminated by taking the ratio P2/A where P represents the perimeter of the figure 
and A its area. For three dimensional figures the dimensionless ratio S3/V2 removes scale factors, 
where S represents the surface area, and V the volume of the figure. 

TWO Dil\1ENSIONAL CASE 
POLYGONS 

Number of sides Perimeter Area p2/A Value 

2n r 
., 

4n 12.566371 00 7t r-

6 6e e2 3[(3)/ 2 24/[(3) 13.856407 

5 5 e e2 1.720477 14.530854 

4 4e 
., 

16 16 e-

.... 3 e e2[(3) I 4 36/[(3) 20.784610 .) 

The polygon shape parameters, all independent of size, have the value of20.433 for an equilateral 
triangle and decrease toward 4n = 12.566371 as the number of sides increases. 

THREE DIMENSIONAL CASE 
In the table E stands for the length of an edge; for pyramids a is an apothem and p is the base-face 
dihedral angle. <J) is the golden ratio 1.6180339 ... ; <p = 1/<D = 0.6180339 ... 

POLYHEDRA 

FIGURE SURFACE VOLUME s3;v2 VALUE 

SPHERE 4n R2 4n/3 R3 36·n 113.097)7' 

ICOSAHEDRON 5/(3) E2 5 <1)2/6 E3 36. 5. 3312/<D4 136.458 

DODECAHEDRON 3[[5(5+2/5)] E2 (15+7[5)/4 E3 149.858 

OCTAHEDRON 2 [(3) E2 [(2)/3 E3 36. 3312 187.061 

CUBE 6 E2 E3 36·6 216.000 

TETRAHEDRON [(3) E2 f (2)/12 E3 36·2·3312 374.123 

Note the ratio of triangle to circle= 1.65398 is one half the ratio of tetrahedron to sphere . 
S ') V""' fo c, -.n· It 'L c. , !, , f u sp/_;,v 

H<-1 ~. Cr)r/r Paae 1 J. 
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ii 

\ 

13/z 
J 
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SHAPE INDICES OF SELECTED PYRAMIDS 

! - ( -- I /./ I I !) - , ' Ct l /) IN« - 0 (M.-1 c11-,yl" 

K = (S 3/V2)/36 <l) = (l+/5)/2 = 1 618034 the a-olden section , ... , ,., 

DEFINITION b S3/ y2 K s3;v2 

b = arccos(/3/2) 30° 30.0111 1080.3998 

b = sin <p 38.1727 18.9768 683.1665 

Dahshur Bent upper 43.3667 15.0262 540.9424 

arccos(l/[2) CD 45.0 36(1+[2)3 14.0711 506.5596 

b = arcsin(rc/4) @ 51.7575 11.1140 400.1031 

"400" @ 51.7654 11.1111 
,oo 

400 - / 1..\ 0 

'l (>.I --
OJ 

b = arccos( <p) @ 51.8273 3 6 <1) 5 11.0902 399.2472 

b = arctan( 4/rc) @ 51.8540 11.0811 398.9193 

Dahshur Bent lower 54.4622 10.2725 369.8089 

b = arccos(l/[3) ® 54.7356 18(1+[3)3 10.1962 367.0632 

b = 1 radian 57.2958 9.5522 343.8787 

b = arccos(l/2) 60.0 9 324 

b = arccos(l/[5) 63.4349 8.4721 304.9956 

b = arccos(l/3) © 70.5288 8 288 

Inverse arccos( 1 If 5) 76.3453 8.4721 304.9956 

b = arccos( 1/5) 78.4630 9 324 

Inverse arccos( 1 //3) 81.1006 10.1962 367.0632 

Inverse arccos( <p) 82.3090 11.0902 399.2472 

Inverse arccos( 1 If 2) 84.6157 14.0711 506.5596 

CD This pyramid results from dividing a cube into six congruent pyramids. 

' ,.,.·1 J l' (4-1 i' / ,J 
( 4 (j 1\(1 t' ~ .,I 

~!._ ).,; 
.i-'Vi - I g 

~ ' ;j- 'I (, 'i 1- 9 -;, y.. 

X .,__ 
- _ 2,9 
'{i -

IV .!J-plct¼ 

@ These pyramids have been considered the best approximations to the Great Pyramid of 
Cheops. 
® This pyramid is half of an octahedron. 
© This is the minimum value of S3/V2 acquired by any square based pyramid . 
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-24.619576 -24. -24.619572 -24.619574 -24.6195 1 -24.619574 -24.61957 -24.619572 -24.619569 

-29.281775 -29.28177 -29.28177 -29.2 772 -29.281769 -29.281771 -29.281768 -29.28177 

-33.943971 - 33.94397 - 33.943967 - 33.943967 

-38.606172 -38.606169 -38.6 7 -38.606168 -38.60617 -38.606167 -38.606168 -38.606166 -38.606167 

P+ T = -43.268369 -43.268369 -43.268368 43.26 68 -43.268367 -43.268366 -43.268366 -43.268366 -43.268365 
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sin(x)x + sin(2~r )x2 + sin(3x );1? + ... is not a power series. 
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