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SOME DEFINITIONS: 

SPACE: 

December 9, 2009 

A space is a numerical infrastructure (or container) used to assign positions and 
show relations between measured quantities .. The most conventional spaces are 
Cartesian spaces whose coordinates are 2, 3, or more linear orthogonal 
parameters. 

DIMENSION:.9 '- • 
( A dimension ~ wrtfrnlilteri either continuous or discrete, that caa b@ ysed as--a

poordinate in a Cartesian sp~c@~ The usual notion of dimension is that of the 
physicist in which the p eters used to describe the physical world are the 
dimensions Mass, Length, d Time. A space using M, L, and T as coordinates 
is called a dimensional space. 

5'> 
DIMENSIONALFr.Y: 

A dimension~ is a function of the dimensions M, L, and T. For example, 
Energy= ML2/T2

• Velocity= LIT, Force= ML/T2
, Action= ML2/T, etc. 

Dimensionalitres;arc dime~i:6nal vectors widl measurements. 
~· rf rf d. ~f)r 

It is currently assumed that in the M, L, T dimensional s;;; the coordinates are linear 
and orthogonal. However generalrelativity has shown that ifM =0, then L-T = 0. Thus mass 
and space interact, hence either orthogonality or linearity or both are out. Relativity says mass 
curves space-time, so linearity is out, but it may be that non-orthogonality is also involved. 
The basic problem remains: what is the real relation between mass and space-time? " -h 

I\ C. "h\ ,e -~ -
Or "Why is there something instead of nothing ? c 

ol ':;:' "e 'lhe -.c \1,,l..,. Ar) ... ~ I ,;; W ""o e ;; - J, 

FUNDAMENTAL CONSTANTS: c;.-/}o Ol. s ~k 

Physicists have found that three dimensionalities have certain values that can be 
generally constant. These are L3/MT2 = G, ML2/T = h, and LIT= c 
Why are these dimensionalities special? 
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DIMENSIONAL MATRICES: INTRODUCTION 

Dimensional matrices are an alternate approach to the relations that exist between the 
magnitudes of the fundamental constants of physics [initially c, G, and Tl] and the masses, sizes, 
and frequencies of material bodies ranging from sub-atomic particles to the universe itself. 
Traditionally the relations or linkages between physical bodies are organized around such 
concepts as force, action, energy, power, etc. Dimensional matrices show that in many cases 
relations may be viewed in different but equivalent ways. For example, equivalences between 
frequency resonance, energy conservation, and balance of forces. The matrices also show that 
the richness of relations exceeds those commonly recognized or utilized. 

The construction of a matrix starts with equation 1 ). 

1) 

There are three sets of three exponents. The exponents u, v, w, in the right 
member are pre-assigned input exponents. These exponents determine the dimensionality of the 
matrix. For example, ifwe wished a force-matrix, we would assign u=l, v=l, and w=-2; or if 
we wished a frequency matrix, we would assign u=0, v=0, and w= -1. The exponents a, b, and e 
in the left member are coordinate exponents that give the coordinates of the elements of the 
matrix. The third set of exponents, x, y, and z are those of the fundamental constants. This set 
is to be determined as a function of the input and coordinate exponents. To determine the values 
ofx, y, and z we write equation 1) in the dimensional form, 

2) 

Arranging the exponents according to dimension~n: 

Solving for x, y, and z, ~\:Js: 

3) 

M: a-y+ z= u 

R: b + x + 3y + 2z = v 

T: e - x - 2y - z = w 

2x= u-3v-5w-a+3b+5e 

2y = -u + v + w + a - b - e 

2z = u + v + w - a - b - e 
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I er/(. 
may be required to cover jlie possibilities. For example, a separate matrix, each covering the 
numerical ranges of a and b, for different assigned value of e. In general, there can be six input 
arrangements: 

a fixed, b and e variable 
b fixed, a and e variable 
e fixed, a and b variable 

a and b fixed, e variable 
a and e fixed, b variable 
b and e fixed, a variable 

Selecting one of these six options, three "pre-matrices" are to be generated: a matrix for x 
in terms of, (for example), a and b with fixed e, and similar matrices for y and for z. From these 
three matrices the basic matrix is constructed, whose elements each have the assigned 
dimensionality (eg force, MR/T2

) with specified ranges for a and b, (the exponents ofM and R 
respectively), and for a specified value of e~inally, from a basic matrix, several numerical 
matrices can be developed using specific values for Mand R. For example, In a floating M,R 
matrix with input 1 1 

, inserting ~ for M and re for R to obtain all frequencies related to a 
proton~n addition, several types of "restricted" basic matrices may be constructed. For 
example, matrices in which constraints are placed on c, G or li, such as a matrix that displays all 
forces in which planck's constant plays no role [z=O]. 

Examples: 
1: A Force Matrix 

I Rewriting equation 2) in logarithmic form, 

4) aM + bR + eT + A( a, b, e) = uM + vR + wT 

where the function A(a,b,e) is given by, 

A(a,b,e) = 0.5[c(u - 3v- 5w- a+ 3b + 5e) + 

+ G(-u + v + w + a - b - e) + 
+ n( u + V + w - a - b - e)] 

For force, we set u = 1, v = 1, and w = -2., and initially setting e = 0, we have, 
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Since the values ofu, v, and w have been pre-assigned [eg, for force, u = 1, v = 1, w = -2], 
the exponents of the fundamental constants become functions of only the coordinate variables 
a, b, and e. However, since our matrices are only two dimensional in order to display the third 
coordinate a set of two parameter matrices is required. For example, a separate matrix, each 
covering the significant numerical ranges of a and b, would be needed for each value of the 
coordinate e. In general, the three dimensional "cube matrix" can be sliced in three ways. 

1) A set of matrices having b and e as variables for specified values of a. 
2) A set of matrices having a and e as variables for specified values ofb. 
3) A set of matrices having a and bas variables for specified values of e. 

EXAMPLE 
&.J-- e ::=.o i ➔ 

Option 3), µ:jth J gi a 1Tiatrix of frequencies with powers ofM and R (a,b) as coordinates . 

/vi,' a. 'r '1 +-::z =- 0 

R.: b ..J. y -t-3:, t-2g -=o 

T: -x-2.1 -;?.- -=-- -I 

~~ "' ~-- Cl - ~ 6 
2:t ::: a, - '1 - J 
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1
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CODELIST.WPD February 20, 2006 

e • TOPIC CODE 

BRAHMA-TIIEOLOGY BRM 
CHRONOS-KAIROS TMI 
COSMOLOGY PYTH 
CURIOSITIES CRS 
DIACHRONIC-SYNCHRONIC TM2 
DIALECTICS DIA 
DOWNLOADS DWN 
DYADS DYA 
EPIONTOLOGY EPO 
FOURTHINK COG4 
HISTORY HST 
IN SCRAPS 05#12 
INTRODUCTIONS INT 
LAWS OF CHANGE LCH 
MATH MATH 
MESSENGER- MESSAGE MES 
MYTH, MATH, METAPHOR MMM 
NATURE NAT 

• ODDBALLS ODB • ORGANIZING EXPERIENCE ORX 
POLITICAL POL 
QUOTES-APHORISMS QUT 
SOCIETAL soc 
SPIN COG3 
STYLES OF THINKING COGI 
TIME TM0 
TOOLS OF THINKING COG2 

RA tJ (){) /I] Rrvo 
(>:_, Y C lfDl-b t,J( Pf:Y 

ft HJ C-OSONtY PHL. 

.f;;-6--(J--tdi A p If-0 TU9'{5 ~ 

\/JPlc> TPS 

L/Mif T ft 1/J (~ 
-LWT 

f>~ {)f:~5VN fJ,,-

~fr{<_ 
WR__T 

• :3c11::.7ce 
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CODELIST.WPD 

TOPIC 

B~"-1"'1LUV,"7.-THEOLOGY 
CHRONO -KAIROS 
COSMOLO 
CURIOSITIES 
DIACHRONIC-S 
DIALECTICS 
DOWNLOADS 
DYADS 
EPIONTOLOGY 
FOURTHINK 
IN SCRAPS 
INTRODUCTI 
LAWSOFC 
MYTH, MA , METAPHOR 
QUOTES- HORISMS 
SPIN 
STYLES THINKING 
TIME 
TOOLS OF THINKING 

BRM 
TMl 
PYTH 
CRS 
TM2 
DIA 
DWN 
DYA 
EPO 
COG4 
05#12 
INT 
LCH 

C 
TMO 
COG2 
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PLANCKUN.WPD January 13, 2000 Rev March 28, 2006 

/ PLANCK UNITS 
v· 

NA.MP-- DIMENSIONS SYMB FORMULA log10 cgs ele9/onvolts log10 Gev * ·~ ' 
ENERGY \ [ML2/T2] Eo (hc5/Gt 16.291442 /40 +19.086732 

MASS ~ mo (ch/Gt -4.662193/' E/c2 -23.748931 

LENGTH [L] ~ lo (hG/c3t -32.791fa5 hc/Eo -13.704812 

TIME [T] 

"" 
to (hG/c5t -4)668366 b/ € 0 

-24.181634 

FREQUENCY [11] I~ (cs/hG)112 /43.268366 Ejh +24.181634 

MOMENTUM [ML/T] Po" (n.c3/G)112 
V 

5.81462 E/c -13.272111 I 

FORCE [ML/T2] ko ~ I 49.082989 e//hc +10.909525 

POWER [ML2/T3] WO cs/Gx 59.559810 € 
2/h 0 +21.386344 

DENSITY [M/L3] Po cs}C2h "' 93.712439 E 4 /h3c5 
0 

'+ 17.365507 

PRESSURE [M/LT2] Yo k\G2h Il4_.666081 E c3/G3 h3 
0 

+95.579345 

TEMPERATURE 00 / 3~080 EJP ** +13.064068 

CHARGE2 [ML3/T2] q/ he= e 2/a -16.500~ E 2G/c4 -54.673569 
0 0 

Iv ' VOLTAGE [ML/T2]112 c2/G112 24.541496 "' e/c112 h 112 +5.454762 
0 

CURRENT [ML3/T4]112 ( jo c3/G112 35.018315 ~c112;h112 +15.931583 

RESISTANCE Tz/L Qo (hG/c1)112 -53.745187 E0Gfc\ -72.831921 

VELOCITY [LIT] C C 10.47682 Eo \ 
.) 

ACTION [ML2/T] h h -26.976924 Eo 

G [L3/MT2] G G -7.175705 Eo 
* The value in the shaded cell is the Gev for the Planck particle: 

€
0 
= 2.795290 + 16. 291442 = 19.086732 

The other values in this column can to be added to or subtracted from EON where N = -1, 1. 2. 4, 
to give the values in the log10 cgs column. These log10 Gev values are valid not only for the 
Planck constant but in general for other E

0
's. 

** The Boltzman constant P = 1.380658 x 10-16 ergs/K0
; log10 value= -15.859914 
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1;, 

- ( 

M"'R 0 

+3 G2M3/hc4 

+2.5 

+2 .fG3M4/hc7 

+1.5 

+1 GM/c3 J.. 

+1/2 / ,)-5 

0 .f Gh/cs b 

-1/2 

-1 h/Mc2 lf 

-3/2 

-2 .fh3/GM4c'¥> 

-5/2 

-3 \. h2/GM3c · 

I 

0.5 

,r G3MsR/h2c6 

.f G2M3R/hc5 

.fGMR/c4 ,t 
o/G-'PiR¼,,.,_13 

.fRh/Mc3 

IS 

.fRh2/GM3c2 

fRh3/G2M5c 

TIME TABLE: T=T( G,M,R,h,c) 
[T] = 1 

?, 11 
+1 1.5 +2 

,(G3M6R2/h3cs GM3R2/h2c 

,r G2MsR3 /h3 c3 

GM2R/hc2 t1 .f GM4R4/h3c 

.f GM3R3 /h2c2 

.fGM2R2/hc3 MR2/h 7 

.J"MR3/hc (, 

Ric I JI 
.fR4c/Gh 

1
" 

.fR3/GM ,3 

.fR2h/GM2c R2c/GM lb 

.fR3hc/G2M3 

Rh/GM2 $" .fR4hc3/G3M4 

.fR3h2c2 /G3Ms / 

.fR2h3c/G3M6 R2hc2/G2M3 

(:]) /Cf-;_ ~ 1-f< c./4-"11 't 
Notation: In the above table his used for h, the Planck constant/ 2n. 

Ce,,ytt1 1-"' S1 --w,M,~Jv;'..vi v//N NjVJW w lh.v/4.c, 

'2 ::. C r.tl'/1 I' ICY\ -::. k .,_ I T ~ s cl,.. U,A~ ')'z,Aj)cl-:: €.!:! I 

Mc ci 
1 ~ 

• 
2003-01-18 

is-
+2.5 +3 

.fGM6R6c/h5 

.fGMsRs/h4 

M2R3c/h2 1'1 

.fM3R5c/h3 

.fM2R6c3/Gh3 

.J"MR5c2/Gh2 

l:2. 
R3c2/Gh 1·2.. 

.fR5c3/G2Mh 1, 

.fR6c5/G3M2h 

[Rsc4/G3M3 2i 

R3c3/G2M2 
tg 

.fR5hc5 /G4M5 f/1<.'1;, _:_'f;G-f';, > 

.fR6hc7/G5M6 
,, 

R.'" A C ,,,,_ 3 0 :' 

/~o 
(' ~ II I).. 

A few f fc/e '' kJ Ci IJVL:fv,-x 1 frptf/'lvfct'J. 
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alpha mu table #3 

5' a :=-2.136835 

l b :=3.263909 

m :=O, 1 .. 17 

n:=0,1..,M2s-

K :=n·a+m·b 
m,n 

·+ 
t 

K= 

t 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

0 

0 

3.263909 

6.527818 

9.791727\ 

13.055636 

16.319545 

19.583454 

22.847363 

26.111272 

29.375181 

32.63909 

35.902999 

39.166908 

42.430817 

45.694726 

48.958635 

52.222544 

55.486453 

t 1 t2 

-2.136835 -4.27367 

t;,~j/;Y'JY' )' )~ -1.009761 

4.390983 2.254148 

7.654892 5.518057 
' 

10.918801 8.781966 

14.18271 12.045875 

17.446619 15.309784 

20.710528 18.573693 

23.974437 21.837602 

27.238346 25.101511 

30.502255 28.36542 

33.766164 31.629329 

37.030073 34.893238 

40.293982 38.157147 

43.557891 41.421056 

46.8218 44.684965 

50.085709 47.948874 

53.349618 51.212783 

• • 
n horizontal , m vertical 

M"'I c,,,.,,_o( -»' ~f SO>??i,,e s,)'11 [ ac..fua/'1 1 7;,Jrr;f# s1',"" :5,--...,,_,, o( la - ~ A t/4 +J' 

c('11,jt'Jvi 

0( 

-t 3 f- 4 ,.,.. 5 

-6.410505 -8.54734 -10.684175 

-3.146596 -5.283431 -7.420266 

0.117313 -2.019522 -4.156357 

3.381222 1.244387 -0.892448 

6.645131 4.508296 2.371461 

9.90904 7.772205 5.63§]7 

13.172949 11.036114 8.899279 

16.436858 14.300023 12.163188 

19.700767 17.563932 15.427097 

22.964676 20.827841 18.691006 

26.228585 24.09175 21.954915 

29.492494 27.355659 25.218824 

32.756403 30.619568 28.482733 

36.020312 33.883477 31.746642 

39.284221 37.147386 35.010551 

42.54813 40.411295 38.27446 

45.812039 43.675204 41.538369 

49.075948 46.939113 44.802278 



• • • 
alpha mu table #3 

n horizontal , m vertical 

a :=- 2.136835 m:=0,1..18 

b:=3.263909 n:=0,1 .. ~Z.6 

K :=n·a+m·b "" m,n v~ 

t 5 +6 +1 +-8 +- 9 +10 

0 -10.684175 -12.82101 -14.957845 -17.09468 -19.231515 -21.36835 

1 -7.420266 -9.557101 -11.693936 -13.830771 -15.967606 -18.104441 

2 -4.156357 -6.293192 -8.430027 -10.566862 -12.7036~7 -14.840532 

3 -0.892448 -3.029283 -5.166118 -7.302953 -9.439788 -11.576623 

4 2.371461 0.234626 -1.902209 -4.039044 -6.175879 -8.312714 

5 5.63537 3.498535 1.3617 -0.775135 -2.91197 -5.048805 

6 8.899279 6.762444 4.625609 2.4887,74 0.351939 -1.784896 

7 12.163188 10.026353 7.889518 5.75269:3 3.615848 1.479013 

K- 8 15.427097 13.290262 11.153427 9.016592 6.879757 4.742922 

9 18.691006 16.554171 14.417336 12.280501 10.143666 8.006831 

10 21.954915 19.81808 17.681245 15.54441 13.407575 l0~014 
11 25.218824 23.081989 20.945154 18.808319 16.671484 14.534649 

12 28.482733 26.345898 24.209063 22.072228 19.935393 17.798558 

13 31.746642 29.609807 27.472972 25.336137 23.199302 21.062467 

14 35.010551 32.873716 30.736881 28.600046 26.463211 24.326376 

15 38.27446 36.137625 34.00079 31.863955 29.72712 27.590285 

16 41.538369 39.401534 37.264699 35.127864 32.991029 30.854194 

17 44.802278 42.665443 40.528608 38.391773 36.254938 34.118103 

+ 18 48.066187 45.929352 43.792517 41.655682 39.518847 37.382012 



• 

t 
t 

K-

alpha mu table #3 

a :=-2.136835 

b := 3.263909 

K :=n·a+m·b m,n 

t-10 

0 -21.36835 

1 -18.104441 

2 -14.840532 

3 -11.576623 

4 -8.312714 

5 -5.048805 

6 -1.784896 

7 1.479013 

8 4.742922 

9 8.006831 

10 11.27074 

11 14.534649 

12 17.798558 

13 21.062467 

14 24.326376 

15 27.590285 

16 30.854194 

17 34.118103 

18 37.382012 

m:=0,1 .. 18 

n:=0,1..}(i]..', 

o< 
+ 11 + 12 

-23.505185 -25.64202 

r~if.~J~~ -22.378111 

-16.977367 J~t1;1JJ»} 
-13.713458 -15.850293 

-10.449549 -12.586384 

-7.18564 -9.322475 

-3.9211i1 -6.058566 

-0.657822 -2.794657 

2.606087 0.469252 

5.869996 3.733161 

9.133905 6.99707 

12.397814 10.260979 

15.661723 13.524888 

18.925632 16.788797 

22.189541 20.052706 

25.45345 23.316615 

28.717359 26.580524 

31.981268 29.844433 

35.245177 33.108342 

• • 
n horizontal , m vertical 

+- 13 f 14 + 15 

-27.778855 -29.91569 -32.052525 

-24.514946 -26.651781 -28.788616 t -'' -r (o<ro) '" o< f1 
-21.251037 -23.387872 -25.524707 

-17.987128 -20.123963 -22.260798 

-14.723219 -16.860054 -18.996889 

(?f)l : l). r-, 
-11.45931 -13.596145 -15.73298 

-8.195401 -10.332236 -12.469071 

-4.931492 -7.068327 -9.205162 

-1.667583 -3.8044~8 -5.941253 

1.596326 -0.54q509 -2.677344 

4.860235 2.7234 0.586565 

8.124144 5.987309 3.8504.74 

11.388053 9.251218 7.114383 

14.651962 12.515127 10.378292 

17.915871 15.779036 13.642201 

21.17978 19.042945 16.90611 

24.443689 22.306854 20.170019 

27.707598 25.570763 23.433928 

30.971507 28.834672 26.697837 



• 

r 
r 

K-

alpha mu table #3 

a :=- 2.136835 

b :=3.263909 

K :=n·a+m·b m,n 

+. 15 

0 -32.052525 

1 -28.788616 

2 -25.524707 

3 -22.260798 

4 -18.996889 

5 -15.73298 

6 -12.469071 

7 -9.205162 

8 -5.941253 

9 -2.677344 

10 0.586565 

11 3.850474 

12 7.114383 

13 10.378292 

14 13.642201 

15 16.90611 

16 20.170019 

17 23.433928 

18 26.697837 

m:=0,1..18 

n :=0,1 .. 25 

o( 

+- 16 + 17 

-34.18936 -36.326195 

-30.925451 -33.062286 

-27.661542 -29.798377 

-24.397633 -26.534468 

-21.133724 -23.270559 

-17.869815 -20.00665 

-14.605906 -16.742741 

-11.341997 -13.478832 

-8.078088 -10.214923 

-4.814179 -6.951014 

-1.55027 -3.687105 

1.713639 -0.423196 

4.977548 2.840'[13 

8.241457 6.104622 

11.505366 9.368531 

14.769275 12.63244 

18.033184 15.896349 

21.297093 19.160258 

24.561002 22.424167 

• • 
n horizontal , m vertical 

-f 18 +19 -t- 20 

-38.46303 -40.599865 -42.7367 

-35.199121 -37.335956 -39.472791 

-31.935212 -34.072047 -36.208882 

-28.671303 -30.808138 -32.944973 

-25.407394 -27.544229 -29.681064 

-22.143485 -24.28032 -26.417155 

-18.879576 -21.016411 -23.153246 

-15.615667 -17.752502 -19.889337 

-12.351758 -14.488593 -16.625428 

-9.087849 -11.224684 -13.361519 

-5.82394 -7.960775 -10.09761 

-2.560031 -4.696866 -6.833701 

0.703878 -1.432957 -3.569792 

3.967787 1.830952 -0.305883 

7.231696 5.094861 2.958026 

10.495605 8.35877 6.221935 

13.759514 11.622679 9.485844 

17.023423 14.886588 12.749753 

20.287332 18.150497 16.013662 



• 

!A-

t

+ 

K-

alpha mu table #3 

a :=-2.136835 m :=0,1..18 

b :=3.263909 n :=o, 1.. 25 

K :=n·a+m·b m,n I)(. 

f- 20 t 21 + 22 

0 -42.7367 -44.873535 -47.01037 

1 -39.472791 -41.609626 -43.746461 

2 -36.208882 -38.345717 '4CY,48l5p2 l_," ,, 
3 -32.944973 -35.081808 -37.218643 

4 -29.681064 -31.817899 -33.954734 

5 -26.417155 -28.55399 -30.690825 

6 -23.153246 -25.290081 -27.426916 

7 -19.889337 -22.026172 -24.163007 

8 -16.625428 -18.762263 -20.899098 

9 -13.361519 -15.498354 -17.635189 

10 -10.09761 -12.234445 -14.37128 

11 -6.833701 -8.970536 -11.107371 

12 -3.569792 -5.706627 -7.843462 

13 -0.305883 -2.442718 -4.579553 

14 2.958026 0.821191 -1.315644 

15 6.221935 4.0851 1.948265 

16 9.485844 7.349009 5.212174 

17 12.749753 10.612918 8.476083 

18 16.013662 13.876827 11.739992 

• • 
n horizontal , m vertical 

+ 23 ;. 24 ..f- 25 

-49.147205 -51.28404 -53.420875 

-45.883296 -48.020131 -50.156966 

-42.619387 -44.756222 -46.893057 

,?,$~;~,5flYJr ~41.492313 -43.629148 

-36.091569 j.3J,~2~:4 -40.365239 

-32.82766 -34.964495 -37.10133 

-29.563751 -31.700586 -33.837421 

-26.299842 -28.436677 -30.573512 

-23.035933 -25.172768 -27.309603 

-19.772024 -21.908859 -24.045694 

-16.508115 -18.64495 -20.781785 

-13.244206 -15.381041 -17.517876 

-9.980297 -12.117132 -14.253967 

-6.716388 -8.853223 -10.990058 

-3.452479 -5.589314 -7.726149 

-0.18857 -2.325405 -4.46224 

3.075339 0.938504 -1.198331 

6.339248 4.202413 2.065578 

9.603157 7.466322 5.329487 



• 

K= 

alpha mu table #3 

a :=-2.136835 

b :=3.263909 

K :=n·a+m·b m,n 

25 

0 -53.420875 

1 -50.156966 

2 -46.893057 

3 -43.629148 

4 -40.365239 

5 -37.10133 

6 -33.837421 

7 -30.573512 

8 -27.309603 

9 -24.045694 

10 -20.781785 

11 -17.517876 

12 -14.253967 

13 -10.990058 

14 -7.726149 

15 -4.46224 

16 -1.198331 

17 2.065578 

n :=0, 1 .. 35 

m :=0, 1 .. 17 

26 27 

-55.55771 -57.694545 

-52.293801 -54.430636 

-49.029892 -51.166727 

-45.765983 -47.902818 

-42.502074 -44.638909 

-39.238165 -41.375 

-35.974256 -38.111091 

-32.710347 -34.847182 

-29.446438 -31.583273 

-26.182529 -28.319364 

-22.91862 -25.055455 

-19.654711 -21.791546 

-16.390802 -18.527637 

-13.126893 -15.263728 

-9.862984 -11.999819 

-6.599075 -8.73591 

-3.335166 -5.472001 

-0.071257 -2.208092 

• • 
n horizontal , m vertical 

28 29 30 

-59.83138 -61.968215 -64.10505 

-56.567471 -58.704306 -60.841141 

-53.303562 -55.440397 -57.577232 

-50.039653 -52.176488 -54.313323 

-46.775744 -48.912579 -51.049414 

-43.511835 -45.64867 -47.785505 

-40.247926 -42.384761 -44.521596 

-36.984017 -39.120852 -41.257687 

-33.720108 -35.856943 -37.993778 

-30.456199 -32.593034 -34.729869 

-27.19229 -29.329125 -31.46596 

-23.928381 -26.065216 -28.202051 

-20.664472 -22.801307 -24.938142 

-17.400563 -19.537398 -21.674233 

-14.136654 -16.273489 -18.410324 

-10.872745 -13.00958 -15.146415 

-7.608836 -9.745671 -11.882506 

-4.344927 -6.481762 -8.618597 



• 

K= 

alpha mu table #3 

a :=-2.136835 

b :=3.263909 

K :=n·a+m·b m,n 

30 

0 -64.10505 

1 -60.841141 

2 -57.577232 

3 -54.313323 

4 -51.049414 

5 -47.785505 

6 -44.521596 

7 -41.257687 

8 -37.993778 

9 -34.729869 

10 -31.46596 

11 -28.202051 

12 -24.938142 

13 -21.674233 

14 -18.410324 

15 -15.146415 

16 -11.882506 

17 -8.618597 

n :=0,1 .. 35 

m :=O, 1 .. 17 

31 32 

-66.241885 -68.37872 

-62.977976 -65.114811 

-59.714067 -61.850902 

-56.450158 -58.586993 

-53.186249 -55.323084 

-49.92234 -52.059175 

-46.658431 -48.795266 

-43.394522 -45.531357 

-40.130613 -42.267448 

-36.866704 -39.003539 

-33.602795 -35.73963 

-30.338886 -32.475721 

-27.074977 -29.211812 

-23.811068 -25.947903 

-20.547159 -22.683994 

-17.28325 -19.420085 

-14.019341 -16.156176 

-10.755432 -12.892267 

• • 
n horizontal , m vertical 

33 34 35 

-70.515555 -72.65239 -74.789225 

-67.251646 -69.388481 -71.525316 

-63.987737 -66.124572 -68.261407 

~i6t12!~~ 1/t'.,/ ' ,.--· 
-62.860663 -64.997498 

-57.459919 -59.596754 -61.733589 

-54.19601 -56.332845 -58.46968 

-50.932101 -53.068936 -55.205771 

-47.668192 -49.805027 -51.941862 

-44.404283 -46.541118 -48.677953 

-41.140374 -43.277209 -45.414044 

-37.876465 -40.0133 -42.150135 

-34.612556 -36.749391 -38.886226 

-31.348647 -33.485482 -35.622317 

-28.084738 -30.221573 -32.358408 

-24.820829 -26.957664 -29.094499 

-21.5569,2 -23.693755 -25.83059 

-18.293011 -20.429846 -22.566681 

-15.029102 -17.165937 -19.302772 



• 

• 

• 

n:=I,2 .. 19 

a :=-2.13683467 

A(n) :=n·a 

~a! 
fX, 

finestru 

n= A(n) = 

1 -2.13683467 

2 -4.27366934 

3 -6.41050401 

4 -8.54733868 

5 -10.68417335 2. 3 

6 -12.82100802 

7 -14.95784269 

8 -17.09467736 

9 -19.23151203 

10 -21.3683467 

11 -23.50518137 

12 -25.64201604 

13 -27.77885071 

14 -29.91568538 

15 -32.05252005 

16 -34.189354 72 

17 -36.32618939 

18 -38.46302406 

19 -40.59985873 

A(n+ 18) = A(n+36) = 

-40.59985873 -79.06288279 

-42.7366934 -81.1997,1746 

-44.87352807 -83.33655213 

-47.01036274 -85.4733868 

-49.14719741 -87.61022147 

-51.28403208 -89.74705614 

-53.42086675 -91.88389081 

-55.55770142 -94.02072548 

-57.6945360.9 -96.15756015 

-59.83137076 -98.29439482 

-61.96820543 -100.43122949 

-64.1050401 -102.56806416 

-66.2418747.7 -104.70489883 

-68.37870944 -106.8417335 

-70.5155441.1 -108.97856817 

-72.65237878 -111.11540284 

-74.78921345 -113.25223751 

-76.92604812 -115.38907218 

-79.0628827.9 -117 .52590685 



• 

• 

• 

n:=1,2 .. 19 

b := l.12707412 

B(n) :=n·b 

n= B(n) = 
1 1.12707412 

2 2.25414824 

3 3.38122236 

4 4.50829648 

5 5.6353706 

6 6.76244472 

7 7.88951884 

8 9.01659296 

9 10.14366708 

10 11.2707412 

11 12.39781532 

12 13.52488944 

13 14.65196356 

14 15.77903768 

15 16.9061118 

16 18.03318592 

17 19.16026004 

18 20.28733416 

19 21.41440828 

B(n+ 18) = B(n+36)= 

21.41440828 41.70174244 

2D 22.5414824 42.82881656 

23.66855652 43.95589068 

24, 79563064 45.0829648 

25.92270476 46.21003892 

27.04977888 47.33711304 

28.176853 48.46418716 

29.3,0392712 49.59126128 

30.43100124 50.7183354 

31.55807536 51.84540952 

32.68514948 52.97248364 

33.8122236 54.09955776 

34.93929772 55.22663188 

36.06637184 56.353706 

37 .19344596 57.48078012 

38.32052008 58.60785424 

39.4475942 59.73492836 

40.57466832 60.86200248 

41.70174244 61.9890766 



• 

• 

• 

n:=1,2 .. 19 

m :=3.26390879 

M(n) :=n·m 

n= 

1 , _ ... -:--~---

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 .~ _:;:.;,..P 

13 

14 

15 

16 

17 

18 

19 

M(n)= M(n+ 18) = M(n+36) = 

3.26390879 62.01426701 120. 76462523 

6.52781758 65.2781758 124.02853402 

9.7Q172637 68.54208459 127.29244281 

13.05563516 71.80599338 130.5563516 

16.31954395 75.06990217 133.82026039 

19.58345274 78.33381096 137.08416918 

22.84736153 81.59771975 140.34807797 

26.11127032 84.86162854 143.61198676 

29.37517911 88.12553733 146.87589555 

32.6390879 91.38944612 150.13980434 

35.90299669 94.65335491 153.40371313 

39.16690548 97.9172637 156.66762192 

42.43081427 101.18117249 159.93153071 

45.69472306 104.44508128 163.1954395 

48.95863185 107.70899007 166.45934829 

52.22254064 110.97289886 169. 72325708 

55.48644943 114.23680765 172.98716587 

58. 75035822 117.50071644 176.25107466 

62.01426701 120.76462523 179.51498345 



• 

K= 

alpha mu table #1 

a:=- 1.068418 

b :=3.263909 

K :=n•a+m·b m,n 

0 

0 0 

1 3.263909 

2 6.527818 

3 9.791727 

4 13.055636 

5 16.319545 

6 19.583454 

7 22.847363 

8 26.111272 

9 29.375181 

10 32.63909 

11 35.902999 

12 39.166908 

13 42.430817 

14 45.694726 

15 48.958635 

16 52.222544 

17 55.486453 

n :=0,1 .. 25 

m:=0,1..17 

1 2 

-1.068418 -2.136836 

2.195491 1.127073 

5.4594 4.390982 

8.723309 7.654891 

11.987218 10.9188 

15.251127 14.182709 

18.515036 17.446618 

21.778945 20.710527 

25.042854 23.974436 

28.306763 27.238345 

31.570672 30.502254 

34.834581 33.766163 

38.09849 37.030072 

41.362399 40.293981 

44.626308 43.55789 

47.890217 46.821799 

51.154126 50.085708 

54.418035 53.349617 

• • 
n horizontal , m vertical 

2 

3 4 5 6 

-3.205254 -4.273672 -5.34209 -6.410508 

0.058655 -1.009763 -2.078181 -3.146599 

3.322564 2.254146 1.1857~8 0.11731 

6.586473 5.518055 4.449637 3.381219 

9.850382 8.781964 7.713546 6.645128 

13.114291 12.045873 10.977455 9.909037 

16.3782 15.309782 14.241364 13.172946 

19.642109 18.573691 17.505273 16.436855 

22.906018 21.8376 20.769182 19.700764 

26.169927 25.101509 24.033091 22.964673 

29.433836 28.365418 27.297 26.228582 

32.697745 31.629327 30.560909 29.492491 

35.961654 34.893236 33.824818 32.7564 

39.225563 38.157145 37.088727 36.020309 

42.489472 41.421054 40.352636 39.284218 

45.753381 44.684963 43.616545 42.548127 

49.01729 47.948872 46.880454 45.812036 

52.281199 51.212781 50.144363 49.075945 



• 

K= 

alpha mu table #1 

a:=- 1.068418 

b :=3.263909 

K :=n·a+m·b 
m,n 

6 

0 -6.410508 

1 -3.146599 

2 0.11731 

3 3.381219 

4 6.645128 

5 9.909037 

6 13.172946 

7 16.436855 

8 19.700764 

9 22.964673 

10 26.228582 

11 29.492491 

12 32.7564 

13 36.020309 

14 39.284218 

15 42.548127 

16 45.812036 

17 49.075945 

n :=0,1 .. 25 

m:=0,1..17 

7 8 

-7.478926 -8.547344 

-4.215017 -5.283435 

-0.951108 -2.019526 

2.312801 1.244383 

5.57671 4.508292 

8.840619 7.772201 

12.104528 11.03611 

15.368437 14.300019 

18.632346 17.563928 

21.896255 20.827837 

25.160164 24.091746 

28.424073 27.355655 

31.687982 30.619564 

34.951891 33.883473 

38.2158 37.147382 

41.479709 40.411291 

44.743618 43.6752 

48.007527 46.939109 

• 
n horizontal , m vertical 

9 10 11 12 

-9.615762 -10.68418 -11.752598 -12.821016 

-6.351853 -7.420271 -8.488689 -9.557107 

-3.087944 -4.156362 -5.22478 -6.293198 

0.175965 -0.892453 -1.960871 -3.029289 

3.439874 2.371456 1.303038 0.23462 

6.703783 5.635365 4.566947 3.498529 

9.967692 8.899274 7.830856 6.762438 

13.231601 12.163183 11.094765 10.026347 

16.49551 15.427092 14.358674 13.290256 

19.759419 18.691001 17.622583 16.554165 

23.023328 21.95491 20.886492 19.818074 

26.287237 25.218819 24.150401 23.081983 

29.551146 28.482728 27.41431 26.345892 

32.815055 31.746637 30.678219 29.609801 

36.078964 35.010546 33.942128 32.87371 

39.342873 38.274455 37.206037 36.137619 

42.606782 41.538364 40.469946 39.401528 

45.870691 44.802273 43.733855 42.665437 



• 

K= 

alpha mu table #1 

a:=- 1.068418 

b := 3.263909 

n:=0,1 .. 25 

m :=o, 1 .. 17 

K :=n·a+m·b 
m,n (7\~, 1 

12 13 14 

0 -12.821016 -13.889434 -14.957852 

1 -9.557107 -10.625525 -11.693943 

2 -6.293198 -7.361616 -8.430034 

3 -3.029289 -4.097707 -5.166125 

4 0.23462 -0.833798 -1.902216 

5 3.498529 2.430111 1.361693 

6 6.762438 5.69402 4.625602 

7 10.026347 8.957929 7.889511 

8 13.290256 12.221838 11.15342 

9 16.554165 15.485747 14.417329 

10 19.818074 18.749656 17.681238 

11 23.081983 22.013565 20.945147 

12 26.345892 25.277474 24.209056 

13 29.609801 28.541383 27.472965 

14 32.87371 31.805292 30.736874 

15 36.137619 35.069201 34.000783 

16 39.401528 38.33311 37.264692 

17 42.665437 41.597019 40.528601 

• • 
n horizontal , m vertical 

15 16 17 18 

-16.02627 -17.094688 -18.163106 -19.231524 

-12.762361 -13.830779 -14.899197 -15.967615 

-9.498452 -10.56687 -11.635288 -12.703706 

-6.234543 -7.302961 -8.371379 -9.439797 

-2.970634 -4.039052 -5.10747 -6.175888 

0.293275 -0.775143 -1.843561 -2.911979 

3.557184 2.488766 1.420348 0.35193 

6.821093 5.752675 4.684257 3.615839 

10.085002 9.016584 7.948166 6.879748 

13.348911 12.280493 11.212075 10.143657 

16.61282 15.544402 14.475984 13.407566 

19.876729 18.808311 17.739893 16.671475 

23.140638 22.07222 21.003802 19.935384 

26.404547 25.336129 24.267711 23.199293 

29.668456 28.600038 27.53162 26.463202 

32.932365 31.863947 30.795529 29.727111 

36.196274 35.127856 34.059438 32.99102 

39.460183 38.391765 37.323347 36.254929 



• 

K= 

alpha mu table #1 

a:=- l.068418 

b :=3.263909 

n :=0,1 .. 25 

m:=0,1..17 

K :=n·a+m·b m,n 

18 19 20 

0 -19.231524 -20.299942 -21.36836 

1 -15.967615 -17.036033 -18.104451 

2 -12.703706 -13.772124 -14.840542 

3 -9.439797 -10.508215 -11.576633 

4 -6.175888 -7.244306 -8.312724 

5 -2.911979 -3.980397 -5.048815 

6 0.35193 -0.716488 -1.784906 

7 3.615839 2.547421 1.479003 

8 6.879748 5.81133 4.742912 

9 10.143657 9.075239 8.006821 

10 13.407566 12.339148 11.27073 

11 16.671475 15.603057 14.534639 

12 19.935384 18.866966 17.798548 

13 23.199293 22.130875 21.062457 

14 26.463202 25.394784 24.326366 

15 29.727111 28.658693 27.590275 

16 32.99102 31.922602 30.854184 

17 36.254929 35.186511 34.118093 

• • 
n horizontal , m vertical 

21 22 23 24 

-22.436778 -23.505196 -24.573614 -25.642032 

-19.172869 -20.241287 -21.309705 -22.378123 

-15.90896 -16.977378 -18.045796 -19.114214 

-12.645051 -13.713469 -14.781887 -15.850305 

-9.381142 -10.44956 -11.517978 -12.586396 

-6.117233 -7.185651 -8.254069 -9.322487 

-2.853324 -3.921742 -4.99016 -6.058578 

0.410585 -0.657833 -1.726251 -2.794669 

3.674494 2.606076 1.537658 0.46924 

6.938403 5.869985 4.801567 3.733149 

10.202312 9.133894 8.065476 6.997058 

13.466221 12.397803 11.329385 10.260967 

16.73013 15.661712 14.593294 13.524876 

19.994039 18.925621 17.857203 16.788785 

23.257948 22.18953 21.121112 20.052694 

26.521857 25.453439 24.385021 23.316603 

29.785766 28.717348 27.64893 26.580512 

33.049675 31.981257 30.912839 29.844421 



• 
5 
1 / I I 

Values of <I>= 39.355880 and q, = 1.127074 

a:= 19.677940 b :=0.563537 t. W 
n:=1,2 .. 16 

n= 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

n·a = 

19.67794 

39.35588 

59.03382 

78.71176 

98.3897 

118.06764 

137.74558 

157.42352 

177.10146 

196.7794 

216.45734 

236.13528 

255.81322 

275.49116 

295.1691 

314.84704 

n·a+ b = 

20.241477 

39.919417 

59.597357 

79.275297 

98.953237 

118.631177 

138.309117 

157.987057 

177.664997 

197.342937 

217.020877 

236.698817 

256.376757 

276.054697 

295.732637 

315.410577 

• • 

n•a+2·b = n·a+ 3·b = 
n·a- b = 

20.805014 21.368551 
19.114403 

40.482954 41.046491 
38.792343 

60.160894 60.724431 
58.470283 

79.838834 80.402371 
78.148223 

99.516774 100.080311 
97.826163 

119.194714 119.758251 
117.504103 

138.872654 139.436191 
137.182043 

158.550594 159.114131 
156.859983 

178.228534 178.792071 
176.537923 

197.906474 198.470011 
196.215863 

217.584414 218.147951 
215.893803 

237.262354 237.825891 
235.571743 

256.940294 257.503831 
255.249683 

276.618234 277.181771 
274.927623 

296.296174 296.859711 
294.605563 

315.974114 316.537651 
314.283503 



• 
Values of <I>= 39.355880 and q, = 1.127074 

a:= 19.677940 

n:=-1,-2 .. -16 

n= n·a = 

-1 -19.67794 

-2 -39.35588 

-3 -59.03382 

-4 -78.71176 

-5 -98.3897 

-6 -118.06764 

-7 -137.74558 

-8 -157.42352 

-9 -177.10146 

-10 -196.7794 

-11 -216.45734 

-12 -236.13528 

-13 -255.81322 

-14 -275.49116 

-15 -295.1691 

-16 -314.84704 

b :=0.563537 

n·a+ b = 

-19.114403 

-38.792343 

-58.470283 

-78.148223 

-97.826163 

-117.504103 

-137.182043 

-156.859983 

-176.537923 

-196.215863 

-215.893803 

-235.571743 

-255.249683 

-274.927623 

-294.605563 

-314.283503 

• • 

n•a+2·b = n·a+ 3·b = 
n·a- b = 

-18.550866 -17.987329 
-20.241477 

-38.228806 -37.665269 
-39.919417 

-57.906746 -57.343209 
-59.597357 

-77.584686 -77.021149 
-79.275297 

-97.262626 -96.699089 
-98.953237 

-116.940566 -116.377029 
-118.631177 

-136.618506 -136.054969 
-138.309117 

-156.296446 -155. 732909 
-157.987057 

-175.974386 -175.410849 
-177.664997 

-195.652326 -195.088789 
-197.342937 

-215.330266 -214.766729 
-217.020877 

-235.008206 -234.444669 
-236.698817 

-254.686146 -254.122609 
-256.376757 

-274.364086 -273.800549 
-276.054697 

-294.042026 -293.478489 
-295. 732637 

-313.719966 -313.156429 
-315.410577 



• 
Values of <I>= 39.364917 and q, = 1.1270167 

a := 19.682458 

n := 1,2 .. 16 

b :=0.5635084 

n= 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

n•a = 

19.682458 

39.364916 

59.047374 

78.729832 

98.41229 

118.094748 

137.777206 

157.459664 

177.142122 

196.82458 

216.507038 

236.189496 

255.871954 

275.554412 

295.23687 

314.919328 

n·a+ b = 

20.2459664 

39.9284244 

59.6108824 

79.2933404 

98.9757984 

118.6582564 

138.3407144 

158.0231724 

177.7056304 

197.3880884 

217.0705464 

236.7530044 

256.4354624 

276.1179204 

295.8003784 

315.4828364 

• • 

n·a+2·b= n•a+3·b = 
n•a- b = 

20.8094748 21.3729832 
19.1189496 

40.4919328 41.0554412 
38.8014076 

60.1743908 60.7378992 
58.4838656 

79.8568488 80.4203572 
78.1663236 

99.5393068 100.1028152 
97.8487816 

119.2217648 119. 7852732 
117.5312396 

138.9042228 139.4677312 
137.2136976 

158.5866808 159.1501892 
156.8961556 

178.2691388 178.8326472 
176.5786136 

197.9515968 198.5151052 
196.2610716 

217.6340548 218.1975632 
215.9435296 

237.3165128 237.8800212 
235.6259876 

256.9989708 257.5624792 
255.3084456 

276.6814288 277.2449372 
274.9909036 

296.3638868 296.9273952 
294.6733616 

316.0463448 316.6098532 
314.3558196 



• 
Values of <I>= 39.364917 and q, = 1.1270167 

a:= 19.682458 

n :=-1,-2 .. -16 

b :=0.5635084 

n= n·a = n·a+ b = 

-1 -19.682458 -19.1189496 

-2 -39.364916 -38.8014076 

-3 -59.047374 -58.4838656 

-4 -78.729832 -78.1663236 

-5 -98.41229 -97.8487816 

-6 -118.094748 -117.5312396 

-7 -137.777206 -137.2136976 

-8 -157.459664 -156.8961556 

-9 -177.142122 -176.5786136 

-10 -196.82458 -196.2610716 

-11 -216.507038 -215.9435296 

-12 -236.189496 -235.6259876 

-13 -255.871954 -255.3084456 

-14 -275.554412 -274.9909036 

-15 -295.23687 -294.6733616 

-16 -314.919328 -314.3558196 

• • 

n·a+ 2·b = n·a+3·b = 
n·a- b = 

-18.5554412 -17.9919328 
-20.2459664 

-38.2378992 -37.6743908 
-39.9284244 

-57.9203572 -57.3568488 
-59.6108824 

-77.6028152 -77.0393068 
-79.2933404 

-97.2852732 -96.7217648 
-98.9757984 

-116.9677312 -116.4042228 
-118.6582564 

-136.6501892 -136.0866808 
-138.3407144 

-156.3326472 -155.7691388 
-158.0231724 

-176.0151052 -175.4515968 
-177.7056304 

-195.6975632 -195.1340548 
-197.3880884 

-215.3800212 -214.8165128 
-217.0705464 

-235.0624792 -234.4989708 
-236.7530044 

-254.7449372 -254.1814288 
-256.4354624 

-274.4273952 -273.8638868 
-276.1179204 

-294.1098532 -293.5463448 
-295.8003784 

-313.7923112 -313.2288028 
-315.4828364 



• 

• 

• 

G-c table GCTABLE.MCD 07/08/01 

C-c 
alpt,a::mu table #1 

a:= 10.476821 

b :=-3.587651 

n :=o, 1.. 7 

m :=0,L 8 

K :=n·a+m·b m,n 

l-
(: C 

0 l<0:1l7682J,/ 20.953642 
·:/,1/"i w '"' t 

v--;; -3.587651 6.88917 17.365991 

G- -~~??}~;)' 3.301519 13.77834 

-10.762953 -0.286132 10.190689 

v.,_K= -14.350604 -3.873783 6.603038 

-17.938255 -7.461434 3.015387 

G) -21.525906 -11.049085 -0.572264 

-25.113557 -14.636736 -4.159915 

G- '-I -28.701208 -18.224387 - 7.747566 

J :=n·a-m·b 
m,n 

C 
z. 

C 

0 10.476821 20.953642 

'3 
C 

31.430463 

27.842812 

24.255161 

20.66751 

17.079859 

13.492208 

9.904557 

6.316906 

2.729255 

Cj(G:"""" 

,:::3 

31.430463 

n horizontal , m vertical 

C VS G/2 

'1 ~ Cr. C C 

41.907284 52.384105 62.860926 

38.319633 48.796454 59.273275 

34.731982 45.208803 55.685624 

31.144331 41.621152 52.097973 

27.55668 38.033501 48.510322 

23.969029 34.44585 44.922671 

20.381378 30.858199 41.33502 

16.793727 27.270548 37.747369 

13.206076 23.682897 34.159718 

c.., C 
:, C.. • 

41.907284 52.384105 62.860926 

-' 3.587651 14.064472 24.541293 35.018114 45.494935 55.971756 66.448577 G .. 
G-1 7.175302 11.652123 ~:ifi,&'.9';~r 38.605765~9!Jstssq S-JJS-59'4n,r' 10.036228 

10.762953 21.239774 31.716595 42.193416 52.670237 63.147058 73.623879 
_i 

r:;: J = 14.350604 24.827425 35.304246 45.781067 56.257888 66.734709 77.21153 

17.938255 28.415076 38.891897 49.368718 59.845539 70.32236 80.799181 

~-.l 21.525906 32.002727 42.479548 52.956369 63.43319 73.910011 84.386832 

25.113557 35.590378 46.067199 56.54402 67.020841 77.497662 87.974483 

G- -'1 28.701208 39.178029 49.65485 60.131671 70.608492 81.085313 91.562134 

c;;, 
-1 --'61 (;!> 

~1t\ _3 b '.)..-

~ ,.J1 
G,. 

c7 
73.33774 

69.75009 

66.16244 

62.57479 

58.98714 

55.39949 

51.81184 

48.2241~ 

44.63653 

(_ -, 

73.337747 

76.925398 

80.51304', 

84.1007 

87.688351 

91.276002 

94.863653 

98.451304 

102.03895: 



• 

• 

• 

G-c table GCTABLE2.MCD 07/08/01 

G-c table #2 

C- -::. a := 10.476821 

VZ,,. ';.'. b :=-3.587651 

K :=n·a-m-b m,n 

0 

0 0 

1 3.587651 

G-' 2 7.175302 

3 10.762953 

G---~ 4 14.350604 

5 17.938255 

(/~ 6 21.525906 

K= 
7 25.113557 

8 28.701208 

9 32.288859 

10 35.87651 

11 39.464161 

12 43.051812 

13 46.639463 

14 50.227114 

15 53.814765 

16 57.402416 

n :=O, l.. 15 

m :=O, 1 .. 16 

C C: a.. 

1 2 

10.476821 20.953642 

14.064472 24.541293 

17.652123 6'.h , 2'89Jf,f t .~:f;;,, .. i 
21.239774 31.716595 

24.827425 35.304246 

28.415076 38.891897 

32.002727 42.479548 

35.590378 46.067199 

39.178029 49.65485 

42.76568 53.242501 

46.353331 56.830152 

49.940982 60.417803 

53.528633 64.005454 

57.116284 67.593105 

60.703935 71.180756 

64.291586 74.768407 

67.879237 78.356058 

n horizontal , m vertical 

C VS G/2 

G3 

3 4 5 

31.430463 41.907284 52.384105 

35.018114 45.494935 55.971756 

38.605765 49.082586 59.559407 

42.193416 52.670237 63.147058 

45.781067 56.257888 66.734709 

49.368718 59.845539 70.32236 

52.956369 63.43319 73.910011 

56.54402 67.020841 77.497662 

60.131671 70.608492 81.085313 

63.719322 74.196143 84.672964 

67.306973 77.783794 88.260615 

70.894624 81.371445 91.848266 

74.482275 84.959096 95.435917 

78.069926 88.546747 99.023568 

81.657577 92.134398 102.611219 

85.245228 95.722049 106.19887 

88.832879 99.3097 109.786521 



t 

G-c table GCTABLE2.MCD 07/08/01 

G-c table #2 

a:= 10.476821 

b :=-3.587651 

K :=n·a-m·b m,n 

5 

0 52.384105 

1 55.971756 

2 59.559407 

3 63.147058 

4 66.734709 

5 70.32236 

6 73.910011 

7 77.497662 

8 81.085313 

9 84.672964 

10 88.260615 

11 91.848266 

12 95.435917 

13 99.023568 

14 102.611219 

15 106.19887 

16 109.786521 

n :=O, 1.. 15 

m :=o, 1.. 16 

6 7 

62.860926 73.337747 

66.448577 76.925398 

70.036228 80.513049 

73.623879 84.1007 

77.2115~ 87.688351 

80.799181 91.276002 

84.386832 94.863653 

87.974483 98.451304 

91.562134 102.038955 

95.149785 105.626606 

98.737436 109.214257 

102.325087 112.801908 

105.912738 116.389559 

109.500389 119.97721 

113.08804 123.564861 

116.675691 127.152512 

120.263342 130.740163 

I 

n horizontal , m vertical 

c vs G/2 

8 9 10 

83.814568 94.291389 104.76821 

87.402219 97.87904 108.355861 

90.98987 101.466691 111.943512 

94.577521 105.054342 115.531163 

98.165172 108.641993 119.118814 

101.752823 112.229644 122.706465 

105.340474 115.817295 126.294116 

108.928125 119.404946 129.881767 

112.515776 122.992597 133.469418 

116.103427 126.580248 137.057069 

119.691078 130.167899 140.64472 

123.278729 133.75555 144.232371 

126.86638 137.343201 147.820022 

130.454031 140.930852 151.407673 

134.041682 144.518503 154.995324 

137.629333 148.106154 158.582975 

141.216984 151.693805 162.170626 



• 

• 

G-c table GCTABLE2.MCD 07/08/01 

G-c table #2 

a:= 10.476821 

b :=-3.587651 

K :=n·a-m·b 
m,n 

10 

0 104.76821 

1 108.355861 

2 111.943512 

3 115.531163 

4 119.118814 

5 122.706465 

6 126.294116 

7 129.881767 

8 133.469418 

9 137.057069 

10 140.64472 

11 144.232371 

12 147.820022 

13 151.407673 

14 154.995324 

15 158.582975 

16 162.170626 

n :=O, 1.. 15 

m :=O, 1 .. 16 

11 12 

115.245031 125.721852 

118.832682 129.309503 

122.420333 132.897154 

126.007984 136.484805 

129.595635 140.072456 

133.183286 143.660107 

136.770937 147.247758 

140.358588 150.835409 

143.946239 154.42306 

147.53389 158.010711 

151.121541 161.598362 

154.709192 165.186013 

158.296843 168.773664 

161.884494 172.361315 

165.472145 175.948966 

169.059796 179.536617 

172.647447 183.124268 

n horizontal , m vertical 

C VS G/2 

13 14 15 

136.198673 146.675494 157.152315 

139.786324 150.263145 160.739966 

143.373975 153.850796 164.327617 

146.961626 157.438447 167.915268 

150.549277 161.026098 171.502919 

154.136928 164.613749 175.09057 

157.724579 168.2014 178.678221 

161.31223 171.789051 182.265872 

164.899881 175.376702 185.853523 

168.487532 178.964353 189.441174 

172.075183 182.552004 193.028825 

175.662834 186.139655 196.616476 

179.250485 189.727306 200.204127 

182.838136 193.314957 203.791778 

186.425787 196.902608 207.379429 

190.013438 200.490259 210.96708 

193.601089 204.07791 214.554731 



• 

• 
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BMATRIXl.WPD 

THE BARYON MATRIX 
This matrix is derived from the TIME MATRIX, [T] = 1, by substituting the value of the proton mass, mp= -23.776602 for M, and 
the value of the electron radius, re= -12.550068, for R. The table gives the values in Planck units. All entries are dimensionless 
quantities. To convert to time in seconds multiply entries by the Planck time, t0 = -43.268366. 8 is the ratio of coulomb force to 
gravitation at the baryon level,= 39.355880. ex is the fine structure constant= -2.136835. µ is the ratio of proton mass to electron 

3 263909 All 'f . 1 1 mass= . quantt 1es are given as og10 va ues. 

-0.5 0 0.5 1 1.5 2 2.5 3 

3 (exµ/ 8)312 (exµ)2 / 8 (exµ)s12 18112 (exµ)3 

2.5 exµ/ 8 312 (exµ)312 / 8 (exµ)2 1 8112 (exµ)s12 

2 exµ/8 (exµ)312 1 8112 (aµ)2 8112 (exµ)s12 

1.5 (exµ)312 / 8 exµ 18112 (exµ)312 8112 (exµ)2 

1 (exµ/ 8)112 exµ 8112 ( exµ )312 8(exµ)2 

0.5 1/ 8 112 (exµ)112 8 112 exµ 8 (exµ)312 

0 1 (~ o(fA) 1/2 (8 exµ) 112 {._& d.f--) :>/'I 8 exµ [s O),vt)s-;4 (8 exµ)312 

-0.5 1/ (exµ)l/2 8 l/2 8 (exµ) 112 83/2 exµ 

-1 (8 / exµ) 112 8 83/2 (exµ)l/2 82 exµ 

-1/5 8 112 / exµ 8 / (exµ)112 8 3/2 S2 (exµ)l/2 

-2 S/ exµ 8312 1 (exµ)112 s2 85/2 ( exµ )112 

-2.5 S / (exµ)312 s3/2 / exµ 52 / (exµ)l/2 8 5/2 

-3 (8 / exµ)312 S2 
/ exµ s5/2 / (exµ)l/2 s 3 

-
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BASFREQ~CD 

C := 10.476821 

111 :=-4.662400 

h :=-26.976924 G :=- 7.175303 S := 39.355478 

l :=-32.791345 a :=-2.136835 µ :=3.263909 

X :=.5 y :=.5 z :=-0.5 u :=.5 V :=.5 w:=.5 

M :=111+ x·a+ y•µ + z·S R :=I+ u•a+ v·µ + w·S 

M = -23.776602 R = -12.550069 

t
0 

:=0.5·(G+ h- 5·c) t
0 

= -43.268166 

t
1 

!=R- c t1 = -23.02689 P1 :=t1 - to 

t2 :=G+ M- 3 ·c t2 = -62.382368 P2 :=t2 - to 

t3 :=0.5·(3·R- G- M) t3 = -3.349151 P3 :=t3- to 

t4 :=h- (M+ 2·c) t4 = -24.153964 P4 :=t4 - to 

P5 :=ts- to 

t6 := 0.5·(M + 3 ·R- h - c) t6 = - 22.463353 P6 :=t6- to 

t7 :=M + 2·R- h t7 = -21.899816 P7 :=t7- to 

t
8 

:=2·G+ 2·M- R- 5·c t
8 

= -101.737846 Ps :=ts- to 

p1 = 20.241276 

p2 = -19.114202 

p3 = 39.919015 

p4 = 19.114202 

p5 = 58.46968 

p6 = 20.804813 

p7 = 21.36835 

p8 = -58.46968 

• 

_,, _, 
~ f )½SK ~ I fl ::: 

11.. j-A- l. oc / :: (jp.) ½ s-1/l 

<J... .;'1,[J t1-¾ :: (ixfl) ¼. s 
-t't -.7. (, oc f /XS 1/.,, 

o[_ If- ::: 

--!Ii. 3/,. 
()(-3~ fa -s: LlXfA) s 

-2-1 I s½ ~ --;:- 1-,t- 'i.; (o{ft) 

... ,o ~ ( o{p, //4 S 1/l. o( -

d.i~ft!J ':: Co(fi) ½. s-JJl. 
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BASFREQ15 PAGE 2 

t :=G+h-R-4·c t9 = -63.509442 P9 :=t9 - to p9 = - 20.241276 d...1/ I (o( ftS¼ s~'/2 9 
J-4.- -:: 

) 

t 10 :=2·R+ c- G- M t10 = 16.328588 P,o :=t,o- to p10 = 59.596754 cJ...-H )A-o/ ::: l«A) ½ S 31"), 

t :=2·h- R- 2·M- 3·c 
II t 11 = -25.281038 P11 :=tll - to p

11 
= 17.987128 d..-JJ fl-J ~ (1.. ft f'¾ s 1/1. 

<1..-!,3 fl, -3 (cA.JA)3/'2. 8 3/z t :=3·R+ 2·c- G- h t12 = 17.455662 P12 :=t,2- to p
12 

= 60.723828 -:::: 12 

t :=G+2•M+R-2•c-h t,3 = -61.255294 P13 :=t,3- to p
13 

= -17.987128 0\1, f-?, ::: l d-. (u )'~,Jl s "' I/-,. 
13 

-9 JU- I ~k '>'F/2 b 1/z 
t :=c+ 2-M+ 3·R- 2-h t,4 = -20.772742 P14 :=tl4 - to p14 = 22.495424 D( -= 

14 

pl.> ~? s1A t 15 :=O.5·(h+ R- 3·c- M) t15 = -23.590427 di,-,;_ fi .: = 
P,s :=t,s- to p15 = 19.677739 

-Z), -;: (rxf1) S t 16 :=O.5·(c+4·R- G- h) t,6 = -2.785614 P16 :=t16- to p 16 = 40.482552 cl.. fl :::. 

d.-( f<, ~I ( 0<.ft.f I t17 :=O.5·(3 ·h + G- 7·c- 2·M- 2·R) t, 7 = - 44.39524 P17 :=t,1- to p
17 

= -1.127074 -= 

t 18 :=3·c+ 3·R- 2-G- 2·M t18 = 55.684066 Pis :=t,s- to p18 = 98.952232 d..-~ ft,-7 - (rl..f-) l;4. s S-Jz. ... 

-'.>9 -9 -;;,/ SJ 
t 19 :=2•h+ R+ c- 2·G- 4•M t19 = 53.429918 P19 :=t,9- to p19 = 96.698084 O{ ~ - (o/,f-) 2, s 2 -

ol..-2.'1 ft- -11 (8f!A)-, s t20 :=O.5·(3·h- 3•c- G- 4·M) t20 = -5.039762 P20 :=t20- to p20 = 38.228404 :: 

-3~ -3 
( d. f, :1'1 s J/'i t21 :=O.25·(6·R- h- G- c) t2, = -12.906252 P21 :=t21- to p21 = 30.361914 rJ-.. 7 r--r- :: 
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t22 :=0.25·( lO·R+ 5·c- 3·h- 3·G) 

t24 :=0.25·(3·h+ 3·G- 2·R- 13·c) 

t
25 

:=0.25·(2·M+3·G+h- ll•c) 

t
26 

:=0.5·(R+M+G-4·c) 

t27 :=0.5·(3·M+ 3·G- R- 8·c) 

t28 :=0.5·(5·R+ 4·c- 3·G- 3·M) 

t29 :=0.25·( 12·R+ h+ l3·c- lO·M- 9·G) 

t30 :=0.25·(14•R+h+ 17·c- 12·M- ll·G) 

• 
t22 = 7.335024 

t23 = - 33.147528 

t24 = - 53.388804 

t25 = - 52.825267 

t26 = - 42. 704629 

t27 = - 82.060107 

t28 = 36.006327 

t29 = 65.241167 

t30 = 84.918906 

• 
p

22 
= 50.60319 (/..-%[ ft-fi_ -:::. (d.f-/'1 '-f _s 5

/,.-

p23 = 10.120638 d..-;;_ /A -,k : /iftA) Vt.r S 11
" 

I/ I 

p24 = -10.120638 o(~ ft -;:: ~ 

p
25 

= -9.557101 

p
26 

= 0.563537 

p
27 

= -38.791941 

p28 = 79.274493 

p
29 

= 108.509333 

p30 = 128.187072 
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• 

• 

freq01 

C := 10.476821 

m :=-4.662400 

h :=-26.976924 G :=-7.175303 S :=39.355478 

I :=-32.791345 a :=-2.136835 µ :=3.263909 

x:=-.5 y :=-.5 

M :=m+x·a+y·µ+z·S 

- M = 14.451802 

t :=R- C 
1 

t
3 

:=0.5·(3·R- G- M) 

z :=0.5 

t
6 

:=0.S·(M+ 3-R- h- c) 

t :=2·G+2·M-R- 5-c 
8 

t :=2-h- R- 2-M- 3·c 
11 

t :=3·R+2·c- G- h 
12 

u :=.5 V :=.5 w:=.5 

R :=I+u·a+v·µ+w·S 

R =-12.550069 

ti =-23.02689 

t2 =-24.153964 

t3 =-22.463353 

t4 =-62.382368 

t5 =-61.255294 

t6 =-3.349151 

t7 = 16.328588 

t
8 

=-25.281038 

t9 =-63.509442 

t
10 

=-21.899816 

t
11 

=-101.737846 

t
12 

= 17.455662 



• freqdark page2 

t :=G+2·M+R-2·c-h 
13 tl3 = 15.201514 

t :=c+2·M+3·R- 2·h 14 t14 = 55.684066 

t
15 

:=0.5-(h+R- 3·c- M) t15 =-42.704629 

t
16 

:=0.5{c+4·R- G- h) t16 =-2.785614 

t
17 

:=0.5{3·h+G- 7·c- 2·M- 2·R) tl 7 = - 82.623644 

t :=3·c+3·R-2·G-2·M 18 t
18 

=-20.772742 

t :=2·h+R+c- 2·G-4·M 19 tl9 =-99.483698 

• t
20 

:=0.5·(3·h- 3·c- G- 4·M) t20 =-81.49657 

t
21 

:=0.25{6·R- h- G- c) t21 =-12.906252 

t
22 

:=0.25-(I0·R+ 5 ·c- 3 ·h- 3 ·G) t22 = 7.335024 

t
23 

:::0.25{2·R+h+G- 7·c) t23 =-33.147528 

t
24 

:=0.25·(3·h+3·G- 2·R- 13·c) t24 =-53.388804 

t
25 

:=0.25·(2·M+3·G+h- ll·c) t25 =-33.711065 

t
26 

:=0.5·(R+M+G-4•c) t26 =-23.590427 

t
27 

:=0.5{3·M+3·G- R- 8·c) t27 =-24.717501 

t
28 

:=0.5{5·R+4·c- 3·G- 3·M) t28 =-21.336279 

• 



• 

• 

• 

freq01dart Dark matter 

C ;: 10.476821 

m :=-4.662400 

h :=- 26.976924 G :=- 7 .175303 S := 39.355478 

I :=-32.791345 a :=-2.136835 µ :=3.263909 

X :=-.5 y :=-.5 z :=0.5 u :=.5 v:=.5 

M :=m+x·a+y·µ+z·S R :=I+u·a+v·µ+w·S 

M = 14.451802 p :=-43.268166 R =-12.550069 

t :=R- c- p 
I 

t
2 

:=(G+M)- 3-c- p 

t
3 

:=0.5·(3·R- G- M)- p 

t :=h- (M+2·c)- p 
4 

ti =20.241276 

t2 = 19.114202 

t3 = 20.804813 

t4 =-19.114202 

t
5 

:=(h+R)- (G+2·M)- p t
5 

=-17.987128 

t
6 

:=0.5·(M+3·R-h- c)- p t
6 

=39.919015 

t
7 

:=M+ 2·R- h- p t
7 

= 59.596754 

t
8 

:=2·G+ 2-M- R- 5-c- p t
8 

= 17.987128 

t
9 

:=G+h- R- 4-c- p 
t9 =-20.241276 

t
10 

:=2·R+c- G- M- p t
10 

=21.36835 

t
11 

:=2·h- R- 2·M- 3·c- p t
11 

=-58.46968 

t
12 

:=3·R+2·c- G- h- p t
12 

=60.723828 

w:=.5 



• 

• 

• 

freqdart page 2 

t :=G+2·M+R-2·c-h-p 
13 

t :=c+2·M+3·R-2·h-p 
14 

t
15 

:=0.5·(h+R-3·c-M)- p 

t
16 

:=0.5-(c+4·R- G-h)- p 

t13 = 58.46968 

t14 = 98.952232 

t15 = 0.563537 

t16 = 40.482552 

t
17 

:=0.5·(3·h+G- 7·c- 2·M- 2·R)- p t
17 

=-39.355478 

t :=3·c+3·R-2·G- 2·M-p 
18 

t :=2·h+R+c-2·G-4·M-p 
19 

t
20 

:=0.5-(3-h- 3-c- G- 4·M)- p 

t
21 

:=0.25·(6·R- h- G- c)- p 

t18 = 22.495424 

t19 =-56.215532 

t20 =-38.228404 

t21 = 30.361914 

t
22 

:=0.25·(10·R+5·c- 3-h- 3-G)- p t
22 

=50.60319 

t
23 

:=0.25·(2·R+h+G- 7-c)- p t23 = 10.120638 

t
24 

:=0.25·(3·h+ 3-G- 2·R- 13-c)- p t
24 

=-10.120638 

t
25 

:=0.25·(2·M+3·G+h- ll·c)- p t
25 

=9.557101 

t
26 

:=0.5·(R+M+G-4·c)- p t
26 

= 19.677739 

t
27 

:=0.5·(3 ·M+ 3·G- R- 8·c)- p t
27 

= 18.550665 

t
28 

:=0.5·(5·R+4·c- 3·G- 3·M)- p t28 =21.931887 

t
29 

:=0.25·(12·R+h+ l3·c- lO·M- 9·G)- p 

t
30 

:=0.25·(14·R+h+ 17·c- 12·M- ll·G)- p 

t29 = 12.938323 

t30 = 13.50186 
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• • 
BASFREQD.MCD DARK MATTER 

C := 10.476821 h :=- 26.976924 G :=- 7.175303 S := 39.355478 

111 :=-4.662400 I :=-32.791345 a :=-2.136835 µ :=3.263909 

X :=.5 y :=.5 z :=0.5 u :=.5 V :=.5 

M :=m+x·a+y·µ+z·S R :=l+u•a+v·µ+w·S 

R = - 12.550069 

t
0

:=0.5·(G+h-5·c) t
0

=-43.268166 

t
1 
:=R- c t1 = -23.02689 

t3 :=0.5·(3·R- G- M) t3 = -23.02689 

t4 :=h-(M+2·c) t4 =-63.509442 

ts :=(h+R)- (G+2·M) ts= -63.509442 

t
6 

:=0.5·(M+ 3·R- h- c) t6 = -2.785614 

t7 :=M+ 2•R- h t7 = 17.455662 

t
8 

:=2·G+ 2·M- R- 5·c t8 = -23.02689 

w:=.5 

P1 :=ti - to 

P2 :=t2- to 

P3 :=t3- to 

P4 :=t4- to 

Ps :=ts- to 

P6 :=t6 - to 

P7 :=t7- to 

Ps :=ts- to 

• 

p1 = 20.241276 
d_ - /I ~I 

1/!-

p2 = 20.241276 

p3 = 20.241276 

p4 = -20.241276 /I fl. I 

cJ.. / 

Ps = -20.241276 

p6 = 40.482552 IX -l~ Ji -1 

p7 = 60.723828 o( -3'.?) 1-1,, -J 

p8 = 20.241276 



• • • 
BASFREQD PAGE2 

t :=G+h-R-4,c 9 t9 = -63.509442 Pg :=tg- to p9 = -20.241276 

t :=2·R+c- G- M 10 t 10 = -23.02689 Pio :=t10- to p10 = 20.241276 

t :=2·h- R- 2·M- 3·c 
II ti!= -103.991994 P11 :=t11 - to p 11 = -60.723828 

t :=3·R+ 2·c- G- h 12 t12 = 17.455662 P12 :=t12- to p
12 

= 60.723828 

t :=G+2•M+R-2·c-h 13 tl3 = 17.455662 P13 :=t13- to p13 = 60.723828 

t :=c+2·M+3·R- 2·h 14 t 14 = 57.938214 P14 :=t14- to p14 = 101.20638 
,. t,l-ss -s / r 

t15 :=O.5·(h+R- 3·c- M) t15 = -43.268166 Pis :=tis- to Pis= O 

t 16 :=O.5·(c+4·R- G- h) t16 = -2.785614 P16 :=tl6- to p16 = 40.482552 

t 17 :=O.5·(3•h+G- 7·c- 2•M- 2·R) tl7 = -83.750718 P17 :=tl7- to p
17 

= -40.482552 o('),) fl, l~ 

t :=3·c+ 3·R- 2·G- 2•M 18 t 18 = -23.02689 P1g :=tl8- to p 18 = 20.241276 

t :=2·h+R+c- 2·G- 4•M 19 t
19 

= -103.991994 P19 :=t19- to p 19 = -60.723828 

t20 :=O.5·(3·h- 3·c- G- 4•M) t20 = - 83.750718 P20 :=t20- to p20 = -40.482552 

_3; -}lz 
t21 :=O.25·(6·R- h- G- c) t21 = -12.906252 P21 :=t21 - to p

21 
= 30.361914 J. --1:.Jr 



• • • 
BASFREQD PAGE3 

_<SC .s 
rJ. ~ r- .A 

t22 :=0.25·(10·R+ 5·c- 3·h- 3·0) t22 = 7.335024 P22 :=t22- to p22 = 50.60319 
,. 

t23 :=0.25·(2·R+h+O- 7·c) t23 = -33.147528 P23 :=t23- to p23 = 10.120638 o(-,;f J f" - { 

t24 :=0.25·(3·h+ 3·0- 2-R- 13·c) t24 = -53.388804 P24 :=t24 - to 
,1 '/4 

p24 = -10.120638 ~ -,.,} f-t i 

t25 :=0.25·(2·M+3·O+h- ll·c) t25 = -33.147528 P25 :=t2s- to p25 = 10.120638 

t26 :=0.5·(R+ M+ 0- 4•c) t26 = -23.02689 P26 := t26 - to p26 = 20.241276 

t27 :=0.5·(3·M+3·O-R- 8·c) t27 = -23.02689 P21 :=t21- to p27 = 20.241276 

t28 :=0.5·(5·R+ 4·c- 3·0- 3·M) t28 = - 23.02689 P2s := t2& - to p28 = 20.241276 

t29 :=0.25·(12·R+h+ 13·c- lO·M- 9·0) t29 = -33.147528 P29 := t29 - 1o p29 = 10.120638 

t30 :=0.25·(14•R+h+ 17·c- 12·M-11·O) t30 = -,33.147528 P30 :=t30- to p30 = 10.120638 
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• • 
BASFREQS.MCD NE~ONSTAR 

C := 10.476821 

m :=-4.662400 

h :=-26.976924 G :=- 7.175303 S := 39.355478 

I :=-32.791345 a :=-2.136835 µ :=3.263909 

x:=-1 y:=-1 z := 1 u := 1 v:=1 w:=l 

M :=m+x·a+y•µ+z·S R :=J+u·a+v·µ +w·S 

M = 33.566004 R = 7.691207 

t
0 

:=0.5·(G+ h- 5·c) t
0 

= -43.268166 

t :=R- C 
I ti= -2.785614 P1 :=t1 - to 

t :=G+M- 3·c 2 t2 = -5.039762 P2 :=t2- to 

t3 :=0.5·(3·R- G- M) t3 = -1.65854 P3 :=t3- to 

t
4 

:=h-(M+2·c) t4 = - 81.49657 P4 :=t4 - to 

ts :=(h+R)-(G+2·M) ts= - 79.242422 Ps :=ts- to 

t6 :=0.5·(M+ 3·R- h- c) t6 = 36.569864 P6 :=t6- to 

t :=M+2·R-h 7 t7 = 75.925342 P7 :=t1- to 

t :=2·G+2·M- R- 5·c 8 t8 = - 7.29391 Ps :=ts- to 

t(M -: {X;-(A -1 .5 :: 

11:R, =- °'/1 s -

p
1 

= 40.482552 

p2 = 38.228404 

p3 = 41.609626 

p 4 = - 38.228404 

Ps = -35.974256 

p6 = 79.83803 

p7 = 119.193508 

p8 = 35.974256 

• 

-22 -.2 
(7,. f- :: 

d.. _)..t( /A- -tt -:. 



• • • 
BASFREQ$ PAGE 2 

.'2,'2. z -,::. Co<,µr 1s ~, t :=G+h-R-4•c t9 = -83.750718 P9 :=t9- to p9 = - 40.482552 o<; /A-9 

t 10 :=2·R+c- G-M t10 = -0.531466 Pio :=t,o- to p10 = 42.7367 

t :=2•h- R- 2·M- 3·c 11 t 11 = -160.207526 P11 :=tll- to p11 = -116.93936 

t 12 :=3·R+ 2·c- G- h t12 = 78.17949 P12 :=t12- to p12 = 121.447656 

t :=G+2·M+R-2·c-h 13 t13 = 73.671194 P13 :=t13 - to p13 = 116.93936 

t :=c+2·M+3·R- 2·h 14 t14 = 154.636298 P14 :=tl4- to p 14 = 197.904464 

\ ( 
( o{f") I t 15 :=O.5·(h+R- 3·c- M) t15 = -42.141092 Pis :=tis- to p15 = 1.127074 o<. /A- ::: 

t16 :=O.5·(c+4•R- G- h) t16 = 37.696938 P16 :=t16- to p16 = 80.965104 

t17 :=O.5·(3·h+G- 7·c- 2•M- 2·R) t17 = -121.979122 P17 :=t17- to p17 = - 78.710956 

t :=3·c+ 3·R- 2·G- 2·M 18 t 18 = 1.722682 P,s :=t,s- to p18 = 44.990848 

t :=2·h+R+c-2·G-4·M 19 t,9 = -155.69923 P19 :=t,9- to p19 = -112.431064 

ot,4~ µff ::-
'l., 5-"2. t20 :=O.5·(3•h- 3·c- G- 4•M) t20 = -119.724974 P20 :=t20- to p20 = - 76.456808 (_ ct.f{) 

t21 :=O.25·(6·R- h- G- c) t2, = 17.455662 P21 :=t21- to p21 = 60.723828 <J. ,.Hf-'-3 ::; /h J/i, L (?{rt s 



• • • 
BASFREoj' PAGE3 

t22 :=O.25·(1O·R+5·c- 3·h- 3·G) t22 = 57.938214 P22 :=t22- to p22 = 101.20638 

t23 :=O.25·(2·R+h+G- 7·c) t23 = -23.02689 P23 :=t23- to p23 = 20.241276 (/.. ~11 fA -I ~ (o<.yi) '"i $ 
1
/. 

/ 

t24 :=O.25·(3·h+ 3·G- 2·R- 13·c) t24 = -63.509442 P24 :=t24 - to p24 = -20.241276 d,.. 11 "1 Z- &!,/Af'12. s-'j._,_ 
I 

t25 :=O.25·(2·M+ 3·G+ h- ll·c) t25 = -24.153964 P25 :=t25- to p25 = 19.114202 o(-1~ /A-' Z :: 
{ d.;1.{ y½ ~ I}.,__ 

oCB -> ~ s t26 :=O.5·(R+ M+ G- 4·c) t26 = -3.912688 P26 :=t26- to p26 == 39.355478 I f'/4 

t27 :=O.5·(3·M+ 3·G- R- 8·c) t27 = -6.166836 P27 :=t21-to p27 = 37.10133 

t28 :=O.5·(5·R+ 4·c- 3·G- 3·M) t28 = 0.595608 P2s :=t2s- to p28 = 43.863774 

t29 :=O.25·(12·R+h+ 13·c- lO·M- 9·G) t29 = -17.39152 P29 :=t29- to p29 = 25.876646 

t30 :=O.25·(14·R+h+ 17·c- 12·M- ll·G) t30 == - 16.264446 P30 :=t30- 1o p30 = 27.00372 



• 

w'} s'J G.< ]A) <",_ ,;.. 

s~(1-µ.) }Jz 51,.. 
, 

~ (r11 AfJf:53/1.1 

0 ( d, t< 5Jh.5-¾. l ~ JJ-)31
ff S--:¾ /·•'½1~ 'f;!/f. %') 
s-½ 

:{3 l 
(o</--1. /3/4{'-M. 

-I b 

R 

rR.!fQLJc. 1A8l i
/JN IV lTR..$/J 

P/Ci/,lt--,:,k.. f./,,..i'fr 

'[q<,tt)-Jli51/'2. 

( JJ/4 I~ 
O\('A xs~ 'JJ l 

53 . 

~)° sr;. f.51"--) '3/,( s 914 { cl f4 )3 f,1, 5/3 

( d,.jil {/'I 5 3/J.J A ~· fl;/1! 5·% C.<A. p../ ;,, S 1li1 

(fA fA/h- µ €1-<>3 5%. 

f-) 

s'i ' . ~.,,f-a,,I 

(d.r,/ Ct,rt9J>--.( / 

• 
5'1 .2.1 

/4.. q 
S'i ~ 

;jq @2 
~·· 

/~ 3 iA 
"2 

(Q( rv-'f1~~,,.t'Ql /½_ 2 

cc1,ti317-,s(p 2J 
}/ 

Q, 

~ ')3/4 5~ sG, I ~ t:Jh-
' 

21' /g /vi , . ~ 

(d-.f,Ai 5? &1 ?1o/s1k rJ...µ . ' 't c d,, µ //2 s"J,. 0 
@1 

(r1-. tA-) ~ s% -/ 
(z..r,)~ ~ 

-,_2, 

-t$ 

""'3 

~ 
:L 3 -4 



• • • 

cf'7~ fa 
~12. 

-!:,"'ti -'I -r}.. jill ' 
~ 

f-1 
_, 

-} ~3G -C. Z .-/06' ~l• cC? tu--~ <}.. J h d., I fA., rJ.__-:;..,y. ~ 

,;..'S-J ft(} ·•-If/ ~3 
o{, ) /A- d..-5~ f.: ~ ~'ir'I -~ 

(}. I /fa 

~:; 3 q ~ 3/.a.. 'J.11' IJ~Jf;J/111~ -33 ~3 2.7 -'3'> -3 I ·-Jj -.'.i- -{,( -f. -qe, - ' 
o( J /\,\, d.._ ._I J-t d. --:;:; ft. .... Q\ .) /.L cl.. j /vf. 1., tJ..)J-4.. d J f<-

ot'~ /'13 c//,._ J/,.,15 ,-,s " '3 rJ.." .,;~ f-3 tJ.. - &' I 
1 

µ_ -l 
) ) /'-1, 0\ .) t'-

3c, ' 'i <A .) f-
ti•> 3 

ct I ~ c(3~ /A- o ~:/} -~/2. 
d,, z.., ft d,, ~3) f ~1 

,.,, 
/'Ii;. 0\-1~ f'l '3 d..-J.ts- 0 (j.. 

J ; J ft 

(J.. H
1 

fA c o(, -23 f, 3 

r/\ + l 't✓ f-{, 'l cf'i'};f-,~ 

o<.~ t"q 
ex i j r-- ,2, 

Jtt 



• 
-c13 -19 - J'U, - '2.l 

-71.)" -JS - Zt> 8 --'13 

-'J-7 -12 -10 -15 

-J'! -r -72. -)2 

-lf >-(; -7-,5 ... 51/ -:--1 

-J ·--3 -Jc, -G 

+t~ 0 -La - 7, -'3'1.5 

T' 3) 3 • b , O 

tL:i-1 0 +J 8 3 ,, 

-1-c; Cf 1 .,., "3' G 

t-ro {2 +- &'if CJ 

+JbS I!:,~ .J- 72. • /7,, 

.J-/2., 13 + 'lo IS 

Hl..fl 1-,{ t- to8 I& 

f t5'9 J.. 1/ t-t2, 1,/ 

./-177 J.1 f-l't'1 J.J! 

"';'/ 
() 

cd '1 .. 'l- p 
y,--:01 -3 

118 -.l,2 -2, 

% ~ ~ ~ 

~ ,. 
---l 

-l,O (Xr~) '= U--tr 

- C 1-h .. x1 '?;(. '1) ~ t<, ,t-4.r 

-/5'q -"]}J --112 ~1..7 

.... /111 -7) '-'1-7':I -J/i 

-12.3 -/~ -rs-, - 2.l 

- /01> ~15 -1'}8 - t&' 

-8'7 -n, - l2fl ~ff 

• -1 -~ q - 11)). -12 

-1t.'>° -s-1. -,(,, -'l'f -1 
• -33 -3 -cc -" 

-1 S () -J,f -'la -3 

t-3 +3 r3o 0 

./- l.l +e, -n ,-,. 3 

+3'1 -J- Cf 1- C +c. 
-151 +(1 f 2 lf +1 

+75' 1-/5' +lf2 f- /1 

t-r3 +18 +-~t> 'i-ff 

ttf I -r?-,/ +78 + l't 

+{ + ,___ 

/3 i 5{ [u.,-y-) 

1/ ~ 
--., ----'l, 

U-" -36)< - 33~• 
v= -Gx -3v 

,...-30 ¥:... // A.r - t,L, 

I fTlj -;.. G ,V"" - ,u 

--2.1.5"' ..;JfJ 

~?.ti?- -.t;., 7 

- tiq -1,l{ 

-l7 I - 2-1 

~ I S--3 -ti 

-1,s --15' 

-Jli -12 

- q 9 -'1 -,, -G 

-i3 -3 

/.l,s -fs- 6 

... ,a1 +3 
-

-'! Tb 

.,. r rte; 
1'')..7 +n. - ,.· 

-'-t./ 5" -r-,r. 

fJ 

sf' 

f 

0 fv1 

-1 

-3 



• • 
BASFREQU.MCD UNIVERSE 

C := 10.476821 

m :=-4.662400 

h :=-26.976924 G :=-7.175303 S :=39.355478 

I :=-32.791345 a :=-2.136835 µ :=3.263909 

X :=-1.5 y :=-1.5 Z != 1.5 u := 1.5 V ;: 1.5 w := 1.5 

M :=m+ x·a +y·µ + z·S R :=!+ u•a +v·µ + w·S 

M = 52.680206 R = 27.932483 

t0 :=0.5·(G+ h- 5·c) t0 = -43.268166 

t1 :=R- c t
1 

= 17.455662 P, :=ti-to 

t2 :=G+M- 3·c t2 = 14.07444 P2 :=t2 - to 

t3 :=0.5·(3·R- G- M) t3 = 19.146273 P3 :=t3- to 

t4 :=h- (M + 2·c) t4 = -100.610772 P4 :=t4- to 

t
5 

:=(h+R)- (G+2·M) t
5 

=-97.22955 Ps :=ts- to 

t6 :=0.5·(M+ 3·R- h- c) t6 = 76.488879 P6 :=t6- to 

t7 :=M+2·R- h t7 = 135.522096 P7:=t1-to 

t
8 

:=2·G+ 2·M- R- 5·c t
8 

= 10.693218 Pg :=ts- to 

• 

p
1 
= 60.723828 

- :n -;, 
(0(. ) 1-l -:. (Q( 14--l 17. s "l 11-

o(-3~ 11-
_, 

p
2 
= 57.342606 

p3 = 62.414439 

p4 = -57.342606 
cl_ '3 '1 fl(; :: 

p
5 

= -53.961384 

p6 = 119.757045 

p
7 
= 178.790262 

p
8 
= 53.961384 



• • • 
BASFREQU PAGE2 

l'1> '3 ~3/2_ _31-... 
::::. C0f-1-.) s t :=G+h-R-4•c t9 = -103.991994 P9 :=t9 - to p9 = -60.723828 c/. I fJ.. 9 

t :=2·R+c-G-M 10 t 10 = 20.836884 Pio :=t10- to p10 = 64.10505 

t :=2·h- R- 2·M- 3·c II ti!= -218.677206 P11 :=t11 - to p 11 = -175.40904 

t :=3·R+ 2•c- G- h 12 t12 = 138.903318 P12 :=t12- to p 12 = 182.171484 

t :=G+2·M+R-2·c-h 13 t13 = 132.140874 P13 :=t13- to p13 = 175.40904 

t :=c+2·M+3•R- 2•h 14 t14 = 253.58853 P14:=t14-to p 14 = 296.856696 

>/4_ )/2 
t15 :=0.5·(h+R- 3·c- M) t15 = - 41.577555 Pis :=tis- to p15 = 1.690611 o<. ) r 
t 16 :=0.5·(c+4·R- G- h) t16 = 78.17949 P16 :=t16- to p16 = 121.447656 

t 17 :=0.5·(3·h+ G- 7·c- 2•M- 2·R) t17 = -161.3346 P17 :=t17- to p17 = -118.066434 

t :=3•c+ 3·R- 2·G- 2·M 18 t18 = 24.218106 Pis :=tis- to Pis= 67.486272 

t :=2•h+R+c- 2·G- 4•M 19 t19=-211.914762 P19 :=t19- to p 19 = -168.646596 

t20 :=0.5·(3·h- 3•c- G- 4•M) t20 = -157.953378 P20 := t20 - to p20 = -114.685212 

t21 :=0.25·(6·R- h- G- c) t21 = 47.817576 P21 :=t21- to p21 = 91.085742 



• • • 
BASFREQU PAGE3 

t22 :=0.25·(10·R+ 5·c- 3·h- 3·0) t22 = 108.541404 P22 :=t22- to p22 = 151.80957 

~:1 -JA 
t23 :=0.25·(2·R+h+O- 7·c) t23 = -12.906252 P23 :=t23- to p23 = 30.361914 

.J._- -'2- /A-
~¼ -JJ'i 

I 

s '3 -½. (d.f-) s ~ r !: t24 :=0.25·(3·h+3·O- 2•R- 13·c) t24 = - 73.63008 P24 :=t24 - to p24 = -30.361914 I?'-- ) 

t25 :=0.25·(2·M+3·O+h- ll•c) t25 = -14.596863 P2s :=t2s- to p25 = 28.671303 

t26 :=0.5·(R+M+O-4•c) t26 = 15.765051 P26 :=t26- to p26 = 59.033217 

t27 :=0.5·(3·M+ 3·0- R- 8·c) t27 = 12.383829 P27 :=t21- to p27 = 55.651995 

t28 :=0.5·(5·R+4·c- 3·0- 3·M) t28 = 22.527495 P2s :=t2s- to p28 = 65.795661 

t29 :=0.25·(12·R+h+ 13·c- l0·M- 9·0) t29 = -4.453197 P29 := t29 - to p29 = 38.814969 

t30 :=0.25·(14·R+h+ 17•c- 12·M- 11·0) t30 = -2.762586 P30 :=t30- to p30 = 40.50558 



• freqSUN page2 

t :=G+2·M+R- 2·c- h 13 t
13 

= 76.348538 

t :=c+2·M+3·R- 2·h 14 
t
14 

= 163.606834 

t
15 

:=0.5{h+ R- 3·c- M) t
15 

=-40.450481 

t
16 

:=0.5{c+4·R- G- h) t
16 

=43.99013 

t
17 

:=0.5·(3·h+ G- 7·c- 2·M- 2·R) t
17 

=-124.891092 

t :=3·c+3·R-2·G- 2·M 18 
t 18 = 11.631722 

t :=2·h+R+ c- 2·G- 4·M 19 
t

19 
=-151.61413 

t
20 

:=0.5·(3·h- 3·c- G- 4·M) t20 =-119.255722 

• t
21 

:=0.25·(6·R- h- G- c) t21 =22.175556 

t
22 

:=0.25-(l0·R+ 5•c- 3·h- 3-G) t22 = 65.804704 

t
23 

:=0.25·(2·R+ h+ G- 7 ·c) t23 =-21.453592 

t 24 :=0.25·(3·h+3·G- 2·R- l3·c) t24 =-65.08274 

t
25 

:=0.25-(2·M+3·G+h- ll·c) t25 =-24.271277 

t26 :=0.5{R+ M+ G- 4·c) t26 =-2.456703 

t
27 

:=0.5·(3 ·M+ 3 ·G- R- 8·c) t27 =-8.092073 

t
28 

:=0.5·(5·R+4·c- 3·G- 3·M) t28 = 8.814037 

• 
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ALTERN6.WPD July 5, 2007 May 31, 2008 July 24, 2008 

ALTERNATE REPRESENTATIONS FOR DIMENSIONALITIES 

NAME SYMBOL PLANCK EL-VOLT 

LENGTH L ,f(G h/c3) hc/E 

TIME T ,f(G h/c5) h/E 

MASS M ,l(c h/G) E/c2 

G L3/MT2 G hc5/E2 

VELOCITY LIT C C 

FREQUENCY 1/T ,l(c5/G h) E/h 

ACCELERATION Q-1 L/T2 ,l(c7/G h) cE/h 

MOMENTUM ML/T ,l(c3 h/G) E/c 

AREA L2 Gh/c3 I hzc z/E2 

VOLUME L3 (G hlc3)312 hzc z/E2 

DENSITY MIL3 c5/G2h E4/h3c5 

ACTION ML2/T h h 
.. 

FORCE ML/T2 c4/G E2/hc 

ENERGY J2Q ML2/T2 ,l(c5 h/G) E 

POWER I ,[F ML2/T3 c5/G E2/h 

PRESSURE MILT2 c7/G2h E4/h3c3 

[CHARGE] 2 e2 ML3/T2 he he 

CHARGE e ,f(ML3/T2) ,l(hc) ,l(hc) 

CURRENT I ,f(ML3/T4) c3/,[G E,lc/h 

VOLTAGE ,[F ,f(ML/T2) c2/,[G E,lch 

RESISTANCE\ Q /\ T2/L ,f(Gh/c7) h/cE 

e2/c2 ML hie hie 

IQ = e/c ,f(ML) ,f ( hie) ,f( hie) 

MIL c2/G E2/hc3 

MIT c3/G E2/hc2 

Electron volts are based on E, energy. 1 ev = -11. 795 290 ergs 
The ex µ system is base on S, a force ratio. S = cx-23 µ-3 = 39.455471 

'3 

(Xu µv 

(Xl 

cx;12 µ2 

µ1 

cx-21 µ-5 

cx-11 µ-2 

cx-12 µ-2 

cx-23 µ--4 

ex -11 µ-1 

cx2 

cx3 

cx-3 µ 

cx-10 µ-1 

ex -23 µ-3 

ex -22 µ-3 

ex -34 µ-:-5 

ex -25 µ-3 

ex -21 µ-3 

cx-2112 µ-312 

cx;--45/2 µ-7/2 

cx-2312 µ-312 

cx23µ4 

ex µ 

cx112 µ 112 

cx-1 µ 

cx-12 µ-1 

[c, h, E] 
[ex, µ,S] 

CXX µ y sz 

cxl/2 µ 1/2 s-1/2 

cx2 µ-2 S 

(Xl/2 µ-1/2 S 1/2 

cx-1/2 µ-112 s112 

µ-1 s 

(Xl/2 µ 1/2 S 1/2 

cx312 µ 112 S 112 

s 

ex S 

cxl/2 µ-1/2 s3/2 

cx-2 S 

cx-+z S 

cx-1 sl/2 

cx112 µ-112 S 

s112 

µ s-1 

cx-112 µ 112 S 112 
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ALTERN6.WPD July5,2007 May31,2008 July24,2008 

ALTERNATE REPRESENTATIONS FOR DIMENSIONALITIES 
NAME SYMBOL PLANCK EL-VOLT 

LENGTH L ,/(G hlc3) hc/E 

TIME T ,/(G hlc5) h/E 

MASS M ,/(chlG) E/c2 

G L3/MT2 G hc5/E2 

VELOCITY UT C C 

FREQUENCY 1/T ,/(c5/G h) E/h 

ACCELERATION 0-1 L/T2 ,/(c7/G h) cE/h 

MOMENTUM ML/T ,/(c3 hlG) E/c 

AREA L2 Ghlc3 h2c 2/E2 

VOLUME L3 (G hlc3)312 h2c 2/E2 

DENSITY M/L3 c5/G2 h E4/h3c5 

ACTION ML2/T h h 

FORCE ML/T2 c4/G E2/hc 

ENERGY 120 ML2/T2 ,/(c5 hlG) E 

POWER I-fF ML2/T3 c5/G E2/h 

PRESSURE M/LT2 c7/G2h E4/h3c3 

[CHARGE] 2 e2 ML3/T2 he he 

CHARGE e ,f(ML3/T2) ../(he) ,/(he) 

CURRENT I ,/(ML3/T4) c3/,/G E,/c/h 

VOLTAGE ,fp ,/(ML/T2) c2/,/G E-fch 

RESISTANCE Q T2/L ,/(Ghlc7
) hlcE 

e2/c2 ML hie hie 

IQ = e/c ,/(ML) ,/( hie) ,/( hie) 

MIL c2/G E2/hc3 

MIT c3/G E2/hc2 

Electron volts are based on E, energy. I ev = -11. 795 290 ergs 
The ex µ system is base on S, a force ratio. S = a-

23 µ-3 = 39.355471 

(Xu µv 

(X,I 

cx,12 µ2 

µI 

a-21 µ-5 

a-11 µ-2 

a-12 µ-2 

a-23 µ-4 

CX -II µ-I 

cx2 

cx3 

cx-3 µ 

cx,-10 µ-I 

a-23 µ-3 

a -22 µ-3 

a-34 µ-5 

a -25 µ-3 

a -21 µ-3 

a-2112 µ-312 

a-4512 µ-112 

a-2312 µ-312 

cx,23 µ 4 

aµ 

cx,112 µ 1/2 

a-1 µ 

(X,-12 µ-I 

[c, h, E] 
[a, µ,S] 

cx,X µ Y sz 

a112 µ112 s-112 

cx,2 µ-2 S 

a112 µ-112 s112 

a-1/2 µ-112 s112 

µ-I S 

(X,1/2 µ 1/2 S 1/2 

(1,312 µ 1/2 S 1/2 

s 

a S 

cx112 µ-112 s312 

a - 2 S 

(X,+2 s 

a s112 

cx,112 µ-112 S 

s112 

µ s-1 

cx-1/2 µ112 s112 
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ALTERN3.WPD July 5, 2007 May 31, 2008 July 14, 2008 

ALTERNATE REPRESENTATIONS FOR DIMENSIONALITIES 

NAME SYMBOL PLANCK log10(egs) (Xu µv (XX µY sz 

LENGTH L -l(G hle3) -32.791341 (Xl 

TIME 
' 

T -l(G hle5) -43.268161 (1,12 µ2 a112 µ 112 s-112 

MASS M -l(e hlG) -4.662404 µ1 

G L3/MT2 G -7.175296 (X-21 µ-5 (1,2 µ-2 S 

VELOCITY LIT e 10.476821 (X-11 µ-2 a112 µ-112 s112 

FREQUENCY 1/T -l(e5/G h) 43.268161 -12 -2 
(X µ . a-1/2 µ-1/2 s112 

ACCELERATION g-1 L/T2 -l(e7/G h) 53.744983 (X-23 µ-4 µ-1 s 

MOMENTUM ML/T -l(e3 hlG) 5.814417 (X -11 µ-1 (X 1/2 µ 1/2 S l/2 

AREA L2 Ghle3 -65.582382 (1,2 

VOLUME L3 (G hle3)312 -98.373,723 
r"-/ " 

(1,3 

DENSITY M/L3 e5/G2 h 93.7i)J19) (X-3 µ 
"-/ 

ACTION ML2/T. h -26.976924 (X-10 µ-1 (1,3/2 µ 1/2 S 1/2 

FORCE ML/T2 e4/G 49.082578 (X -23 µ-3 s 

ENERGY 12 Q ML2/T2 -l(e5 hlG) 16.291238 (X -22 µ-3 (X s 

POWER I-IF ML2/T3 e5/G 59.559399 (X -34 µ-5 a112 µ-112 s312 

PRESSURE M/LT2 e7/G2h 114.664960 (X -25 µ-3 (X-2 s 
/"-,,. 

[CHARGE] 2 e2 ML3/T2 he -16.500103 (X -21 µ-3 (cx-+2)s~ 

CHARGE e -l(ML3/T2) -l(he) -8.250052 (X-2112 µ-3/2 (a'jys112 

CURRENT I -f(ML3JT4) e
3!-IG 35.018110 (X-45/2 µ-7/2 (Xl/2 µ-112 S 

VOLTAGE -IF -l(ML/T2) e2/-IG 24.541289 (X-2312 µ-3/2 s112 

RESISTANCE Q T2/L -l(Ghle7) -53.744983 (1,23 µ 4 µ s-1 

e2/e2 ML hie -37.453745 aµ 

IQ = e/e -l(ML) -I( hie) -18.726873 (Xl/2 µ112 

MIL e2/G 28.128937 (X-1 µ 

MIT e3/G 38.605758 a-12 µ-1 (X-1/2 µ 1/2 S 1/2 
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C 

ALTERNATE REPRESENTATIONS FOR DIME IONALITIES Cl 

NAME SYMBOL PLANCK DIFFERE~CE BARYON 

LENGTH ..f(G hle3) -32.791341 2-D. ") . ..11 I 1-7?> .-II -I 
cZ µ -12.550 068 

TIME ..f(G hle5
) -43.268161 2d, 2111 ~77- d-(/ /A -I -23.026 889 

MASS ..f(e hlG) -4.662404 - l 1, 1 I I..J I qi 4J''2 ,j..). 
cJ., µ -23.776 602 

G G -7.175296 o q /o G'S J.J ?'l- 5' 32.180 176 

VELOCITY C 10.476821 I ,Lof"-- C) 

10.476 521 7.C 

FREQUENCY ..f(c5/G h) 43.268161 - 20:2.)/j}.72 i"J,A' 23.026 898 

ACCELERATION g-1 ~ ..f(e7/G h) 53.744983 ~ 2 (), )...J,-J I J.73 <} ,, JN' 33.503 710 

MOMENTUM ..f(e3 hlG) 5.814417 ... , 9, I I 111t°!1 tx'YJ..;t "J. -13.300 081 

AREA Ghle3 -65.582382 f ~Oi-f~ 2 ?...lj6 ol.J-4- s -25.100 136 

VOLUME (G hlc3)312 -98.373723 } k)cJ, 723 f j'f ( o\pl-(5) )Ji, -37.650 204 

DENSITY c5/G2 h 93.711,19 -,t-70,, 'o'3$ fJ/7 ,I_~,,.,...-, $-2. 13.873 602 

ACTION h -26.976924 + I, I 2. 7 D7 7 o( ]'-1 -25.849 847 

FORCE e4/G 49.082578 i ~'Jr 3':i5'"J10 5-I 9.727108 
... 

ENERGY I2Q ..f(c5 hlG) 16.291238 tlCf,711/ J 7</ o(11-r,"-., -2.822 960 

POWER I ..[p c5/G 59.559399 - "3CJ-'h-55 ~ 10 s .,, 20.203 929 

PRESSURE e7/G2h 114.664960 

[CHARGE] 2 e2 he -16.500103 -2,toGi~ Ci\ -18.636 938 

CHARGE e ..f(he) -8.250052 - l,OC~ 1-:/17 
ol. 11,, -9.318 469 

CURRENT I c3/..fG 35.018110 ,.. 2-/,309 C-70 er~ ~, ,. f..L 13.708 420 

VOLTAGE ..[p e2/..fG 24.541289 - I"!. 67773s s-1/';)-. 4.863 554 

RESISTANCE n ~x ..f(Ghlc7
) -53.744983 f 2-0 ,?--'1 J 9- 73 

d. _,, _, 
/A -33.503 710 

e2/c2 hie -37.453745 f I, /27 D7'i d.}1 -36.326 670 

I g = e/e ..f( hie) -18.726873 -==-~: t?<'./2. -19.795 290 

c2/G 28.128937 - 'be;. t)~l/ 71 s -J -11.226 534 

e3/G 38.605758 
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• t' -ALTERN7.WPD July 26, 2008 e 
ALTERNATE REPRESENTATIONS FORD NSIONALITIES 

NAME SYMBOL PLANCK .~~ :· · · •L'l\TCR BARYON 

LENGTH ..f(G b/c3) -32.791341 -12.550 068 

TIME ..f(Gb/c5
) -43.268161 -23.026 889 

MASS ..f(c b/G) -4.662404 -23.776 602 

G G -7.175296 32.180 176 

VELOCITY C 10.476821 10.476 521 

FREQUENCY ..f(c5/G h) 43.268161 23.026 898 

ACCELERATION 0-1 ..f(c7/G h) 53.744983 33.503 710 

MOMENTUM ..f(c3 b/G) 5.814417 -13.300 081 

AREA Gb/c3 -65.582382 -25.100 136 

VOLUME (G b/c3)312 -98.373723 -37.650 204 

DENSITY c5/G2h 93.711t19 x 13.873 602 

• ACTION h -26.976924 -25.849 847 

FORCE c4/G 49.082578 9.727108 

ENERGY I2Q ..f(c5 b/G) 16.291238 -2.822 960 

POWER I ..fF c5/G 59.559399 20.203 929 

PRESSURE c7/G2h 114.664960 

[CHARGE] 2 e2 he -16.500103 -18.636 938 

CHARGE e ..f(hc) -8.250052 -9.318 469 

CURRENT I c3/..fG 35.018110 13.708 420 

VOLTAGE ..fF c2/..fG 24.541289 4.863 554 

RESISTANCE Q ..f(Gb/c7
) -53.744983 -33.503 710 

e2/c2 b/c -37.453745 -36.326 670 

IQ = e/c ..f( b/c) -18.726873 19.795 290 

c2/G 28.128937 -11.226 534 

c3/G 38.605758 • 
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• ALTERN8.WPD July 26, 2008 h-, 1'-'tf,., 

ALTERNATE REPRESENTATIONS FOR DIMENSIONALITIES 

NAME SYMBOL PLANCK (XN µM log10(cgs) BARYON 

LENGTH ..f(G hlc3) -32.791341 (XI -2.1368351( -12.550 068 

TIME ..f(G hlc5) -43.268161 (1.12 µ2 -19.114202-J -23.026 889 

MASS ..f(c hlG) -4.662404 µ1 3.263909 -23.776 602 

G G -7.175296 cx-21 µ-5 28.553990 <32. I '6 o 1 7 (. 

VELOCITY C 10.476821 cx-11 µ-2 16.977367 ID, l-J fb SJ.I 

FREQUENCY ..f(c5/G h) 43.268161 cx-12 µ-2 19.114202 '"R' 13,O2-,~l>°J 

ACCELERATION Q-1 ..f(c7/G h) 53.744983 cx-23 µ--4 36.091569 o 3, 503 710 

MOMENTUM ..f(c3 hlG) 5.814417 (X -11 µ-1 20.241276 y - r?>, 3tJoo<;rJ 

AREA Ghlc3 --65.582382 (X2 -4.273670 - 25. l()o I 3r,, 

VOLUME (G hlc3)312 -98.373723 (X3 --6.410505 -37.650 204 

DENSITY c5/G2h 93.711(19 cx-3 µ 9.674414 13.873 602 

• ACTION h -26.976924 cx-10 µ-1 18.104441 .... 2.S. ~1-J"f i~,7 

FORCE c4/G 49.082578 (X -23 µ-3 39.35547f'' 9.727 108 

ENERGY I2Q ..f(c5 hlG) 16.291238 (X -22 µ-3 37.218643 -2.822 960 

POWER I ..fF e5/G 59.559399 (X -34 µ-5 56.332845 20.203 929 

PRESSURE e7/G2h 114.664960 (X -25 µ-3 43.629148 

[CHARGE] 2 e2 he -16.500103 (X -21 µ-3 
)! 

35.081808 -/5,37302i 

CHARGE e ..f(he) -8.250052 (X-21/2 µ-3/2 17.540904 

CURRENT I e3/..fG 35.018110 cx--4512 µ-112 36.655106 

VOLTAGE ..fF e2/..fG 24.541289 (X-23/2 µ-3/2 19.677739 ff( 

RESISTANCE Q ..f(Ghle7
) -53.744983 (1.23 µ 4 -36.091569 - B3,So3 710 

e2/e2 hie -37.453745 (X µ 1.127074 ~ -36.326 670 

IQ = e/e ..f( hie) -18.726873 (Xl/2 µ 1/2 0.563527°" 

e2/G 28.128937 (X-1 µ 5.400744 -11.226 534 

e3/G 38.605758 cx-12 µ-1 22.378107 • ,';\'\e. ,ivJt ll''jl 

- ( '6, (; 3 ( ? oS ~ ::,. f-A 
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ALTERNATE REPRESENTATIONS FOR PHYSICAL DIMENSIONS 
- ··-

DIMENSION SYMBOL PLANCK log10(cgs) (XU µV- log10( a;uµ v ) 

LENGTII L ..f(Ghlc3)" -32.791341 a;l -2.136835 

TIME T ..f(Ghlc5) -43.268161 a;l2 µ2 -19.114202 

MASS M ..f(c hlG) -4.662404 µI ' 3.263909 

G L3/MT2 G -7.175296 a;-21 µ-5 28.553990 

VELOCITY LIT C 10.476821 a-11 µ-2 16.977367 

FREQUENCY 1/T ..f(c5/G h) 43.268161 a-12 µ-2 19.114202 c,_, 

ACCELERATION Q-1 L/T2 ..f(c7/G h) 53.744983 a,-23 µ-4 36.091569 

MOMENTUM ML/T ..f(c3 hlG) 5.814417 a,-11 µ-I 20.241276 

AREA L2 Ghlc3 --65.582382 a,2 -4.273670 

VOLUME L3 (G hlc3)312 -98.373723 a;3 --6.410505 

DENSITY M/L3 c5/G2 h 93.111G19 a,-3 µ 9.674414 

ACTION ML2/T h -26.976924 a-10 µ-1 18.104441 

FORCE ML/T2 c4/G 49.082578 a -23 µ-3 39.355471 

ENERGY I2Q ML2/T2 ..f(c5 hlG) 16.291238 a -22 µ-3 37.218643 

POWER I ..fF ML2/T3 c5/G 59.559399 a-34 µ-5 56.332845 

PRESSURE M/LT2 c7/G2h 114.664960 a -25 µ-3 43.629148 

[CHARGE] 2 e2 ML3/T2 he -16.500103 a -21 µ-3 35.081808 

CHARGE e ..f(ML3/T2) ..f (hc) -8.250052 a,-21/2 µ-3/2 17.540904 

CURRENT I ..f(ML3fT4) c3/.fG 35.018110 a,-45/2 µ-7/2 36.655106 

VOLTAGE ..fF ..f(ML/T2) c2/..fG 24.541289 a;-23/2 µ-3/2 19.677739 

RESISTANCE Q T2/L ..f(Ghlc7) -53.744983 a,23 µ 4 -36.091569 

e2/c2 ML hie -37.453745 a; µ 1.127074 

IQ = e/c ..f( ML) ..f( hie) -18.726873 a;'/2 µ 1/2 0.563527 

MIL c2/G 28.128937 a-1 µ 5.400744 

MIT c3/G 38.605758 a;-12 µ-1 22.378107 



LO.· 

• ALTERN2.WPD July 21, 2007 

TWO PARAMETER REPRESENTATIONS FOR PHYSICAL 
DIMENSIONS 

SYMBOL (Xu µv log10(auµv) (Xu µv log10(<Xuµv) (Xu µv log10(auµv) 

L (Xl -2.136835 \ (X-1 µ-1 
\ f 1.127074 a3µ3 +3.381222 

(Xl2 µ2 \ 
T -19.114202 \a5 -10.684175 \ (X 12 µ 2 -19.114202 \ 

µ1 
I. 

\ (X-2 µ-2 M 3.263909 (X-1\ µ-2 19.114202 .;;a 2.254148 
I 

L3/MT2 a-21 µ-5 a;-1 -1 1'" 1.127074 
\ 

28.553990 \a-13 µ1\_ 50.626218 

LIT a-11 µ-2 16.977367 a-6 ~-1 9.557101 
\ ~-9 µ1 22.495424 

1/T a;-12 µ-2 19.114202 a-\ 10.684175 a\12 µ-2 19.114202 
.: 

L/T2 a;-23 µ-4 36.091569 a- 11 ~ ;i 20.241276 aJf µ~1 41.609626 

ML/T a -11 µ-1 20.241276 a -18/1 r3 
\ i 

/ 28.671303 atl/µ-1 20.241276 - ' 

/ ! 

(X Kµ 6 L2 a;2 -4.273670 <l2µ-1 - 2.254148 -6.762444 

• L3 a3 -6.410505 /a-3µ-~ - 3.381222 ✓9~9 -10.143666 
i 

/_11 ~-11 M/L3 a-3 µ 9.674414 I (X-9 µI 22.495424 « -12.397814 
! 

i I a-8 µ~ ML2/T (X-10 µ-I 18.104441 / a-19 µ-4 27.544229 23.622498 

ML/T2 a -23 µ-3 39.355478 ( a -23 µ-3 39.355478 1 \ (X -23 µ-3 39.355478 

ML2/T2 a -22 µ-3 37.218643 a -24 µ-4 38.228404 a-20 42.736700 

ML2/T3 a -34 µ-5 56.332845 a -29 µ-4 48.912579 (X -32 µ-2 61.850902 

M/LT2 ex -25 µ-3 43.629148 a -21 µ-1 41.609626 a -29 µ-9 32.593034 

ML3/T2 ex -21 µ-3 35.081808 a -25 µ-5 37.101330 ex -11 µ3 46.117922 

.f(ML3/T2) a-w2 µ-312 17.540904 ex-2512 µ-512 18.550665 ex-1112 µ312 23.058961 

.f(ML3/T4) a-4512 µ-112 36.655106 ex-3512 µ-512 29.234840 a-4112 µ-112 42.173156 

.f(ML/T2
) ex-2312 µ-312 19.677739 ✓ ex-2312 µ-312 19.677739 ✓ ex-2312 µ-312 19.677739 

T2/L (X23 µ 4 -36.091569 (X 11 µ I -20.241276 a21 µ I -41.609626 

• 



• PHYSICAL DIMENSIONS l021 [PLANCK) ORDER 

DIMENSION SYMBOL PLANCK log10(egs) au µv log10(auµv) 

VOLUME L3 (G hle3)312 -98.373723 a3 --6.410505 

AREA L2 Ghle3 --65.582382 a2 -4.273670 

RESISTANCE Q T2/L ..f(Ghle7
) -53.744983 a23 µ 4 -36.091569 

TIME T ..f(Ghle5) -43.268161 a12 µ2 -19.114202 

e2/e2 ML hie -37.453745 aµ 1.127074 

LENGTH L ../(G hle3) -32.791341 al -2.136835 

ACTION ML2/T h -26.976924 a-10 µ-1 18.104441 

IQ = e/e ../(ML) ../( hie) -18.726873 a112 µ112 0.563527 

[CHARGE] 2 e2 ML3/T2 he -16.500103 a -21 µ-3 35.081808 

CHARGE e ..f(ML3/T2) ../(he) -8.250052 a-2112 µ-312 17.540904 

G L3/MT2 G -7.175296 a-21 µ-5 28.553990 

MASS M ..f(e hlG) -4.662404 µ1 3.263909 

• MOMENTIJM ML/T ..f(e3 hlG) 5.814417 a -11 µ-1 20.241276 

VELOCITY LIT e 10.476821 a-11 µ-2 16.977367 

ENERGY l2Q ML2/T2 ../(e5 hlG) 16.291238 a -22 µ-3 37.218643 

VOLTAGE ../F ../(ML/T2) e2/../G 24.541289 a-2312 µ-312 19.677739 

MIL e2/G 28.128937 a-1 µ 5.400744 

CURRENT I ..f(ML3JT4) e3/../G 35.018110 a--4512 µ-112 36.655106 

MIT e3/G 38.605758 a-12 µ-1 22.378107 

FREQUENCY 1/T ../(e5/G h) 43.268161 a-12 µ-2 19.114202 

FORCE ML/T2 e4/G 49.082578 a-23 µ-3 39.355471 

ACCELERATION g-1 L/T2 ..f(e7/G h) 53.744983 a-23 µ--4 36.091569 

POWER I ../F ML2/T3 e5/G 59.559399 a -34 µ-5 56.332845 

DENSITY M/L3 e5/G2h 93.711319 a-3 µ 9.674414 

PRESSURE M/LT2 e7/G2h 114.664960 a -25 µ-3 43.629148 

• 



• ALTERN4.WPD May 31, 2008 

PHYSICAL DIMENSIONS loe:(au.) ORDER 

DIMENSION SYMBOL PLANCK log10(egs) au µv log10(auµv) 

RESISTANCE Q T2/L ..f(Ghle7) -53.744983 a23 µ 4 -36.091569 

TIME T ..f(G hle5) -43.268161 a12 µ2 -19.114202 

VOLUME L3 (G hle3)312 -98.373723 a3 -6.410505 

AREA L2 Ghle3 -65.582382 a2 -4.273670 

LENGTH L ..f(G hle3) -32.791341 al -2.136835 

IQ = e/e ..f(ML) ..f ( hie) -18.726873 a112 µ112 0.563527 

e2/e2 ML hie -37.453745 aµ 1.127074 

MASS M ..f(e hlG) -4.662404 µ1 3.263909 

MIL e2/G 28.128937 a-1 µ 5.400744 

DENSITY M/L3 e5/G2 h 93.711319 a-3 µ 9.674414 

VELOCITY LIT e 10.476821 a-11 µ-2 16.977367 

• CHARGE e ..f(ML3/T2) ..f(he) -8.250052 a-2112 µ-312 17.540904 

ACTION ML2/T h -26.976924 a-10 µ-1 18.104441 -
FREQUENCY 1/T ..f(e5/G h) 43.268161 a-12 µ-2 19.114202 

VOLTAGE ..fF ..f(ML/T2) e2/..fG 24.541289 a-2312 µ-312 19.677739 

MOMENTUM ML/T ..f(e3 hlG) 5.814417 a -11 µ-1 20.241276 

MIT e3/G 38.605758 a-12 µ-1 22.378107 

G L3/MT2 G -7.175296 a-21 µ-5 28.553990 

[CHARGE] 2 e2 ML3/T2 he -16.500103 a-21 µ-3 35.081808 

ACCELERATION Q-1 L/T2 ..f(e7/G h) 53.744983 a-23 µ-4 36.091569 

CURRENT I ..f(ML3JT4) e3/..fG 35.018110 a-45/2 µ-7/2 36.655106 

ENERGY J2Q ML2/T2 ..f(e5 hlG) 16.291238 a -22 µ-3 37.218643 

FORCE ML/T2 e4/G 49.082578 a -23 µ-3 39.355471 

PRESSURE M/LT2 e7/G2h 114.664960 a -25 µ-3 43.629148 

• POWER I ..fF ML2/T3 e5/G 59.559399 a -34 µ-5 56.332845 



• ALTERN8.WPD July 26, 2008 

ALTERNATE REPRESENTATIONS FOR DIMENSIONALITIES 

NAME SYMBOL PLANCK a,N µM log10(cgs) BARYON 

LENGTH ,/(Ghlc3) -32.791341 a,1 -2.136835 -12.550 068 

TIME ,/(G hlc5) -43.268161 a,12 µ2 -19.114202 -23.026 889 

MASS ,/(c hlG) -4.662404 µ1 3.263909 -23.776 602 

G G -7.175296 a,-21 µ-5 28.553990 32.180 176 

VELOCITY C 10.476821 a,-11 µ-2 16.977367 10.476 521 

FREQUENCY ,/(c5/G h) 43.268161 a,-12 µ-2 19.114202 23.026 898 

ACCELERATION Q-1 ,/(c7/G h) 53.744983 a,-23 µ-4 36.091569 33.503 710 

MOMENTUM ,/(c3 hlG) 5.814417 (1, -11 µ-1 20.241276 -13.300 081 

AREA Ghlc3 ---65.582382 a,2 -4.273670 -25.100 136 

VOLUME (G hlc3)312 -98.373723 a,3 ---6.410505 -37.650 204 

DENSITY c5/G2 h 93.711319 (1,-3 µ 9.674414 13.873 602 

• ACTION h -26.976924 a,-10 µ-1 18.104441 -25.849 847 

FORCE c4/G 49.082578 (1, -23 µ-3 39.355471 9.727 108 

ENERGY I2Q ,/(c5 hlG) 16.291238 (1, -22 µ-3 37.218643 -2.822 960 

POWER I ,/F c5/G 59.559399 a -34 µ-s 56.332845 20.203 929 

PRESSURE c7/G2h 114.664960 (1, -25 µ-3 43.629148 

[CHARGE] 2 e2 he -16.500103 (1, -21 µ-3 35.081808 -18.636 938 

CHARGE e ,/(he) -8.250052 a,-21/2 µ-3/2 17.540904 -9.318 469 

CURRENT I c3/,/G 35.018110 a,-45/2 µ-7/2 36.655106 13.708 420 

VOLTAGE ,/F c2/,/G 24.541289 (1,-23/2 µ-3/2 19.677739 4.863 554 

RESISTANCE Q ,/(Ghlc7) -53.744983 a,23µ4 -36.091569 -33.503 710 

e2/c2 hie -37.453745 aµ 1.127074 -36.326 670 

IQ = e/c ,/( hie) -18.726873 a,112 µ 1/2 0.563527 19.795 290 

c2/G 28.128937 a,-1 µ 5.400744 -11.226 534 

• c3/G 38.605758 a,-12 µ-1 22.378107 
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• • • 
alpha mu table #4 

n horizontal , m vertical 
a :=- 2.136835 m:=0,1 .. 18 

o( "1 

b: 3.263909 n:=0,1 .. 16 ----)IA IHI 

·=n·a- m·b K 
m,n 

10 \ 11 12 13 14 / 15 / 

0 -21.36835 -2\_505185 -25.64202 -27.778855 -29.9j,W9 -32.052525 

1 -24.632259 -26.~9094 -28.905929 -31.042764 -3~9599 -35.316434 

2 -27.896168 -30.03~03 -32.169838 -34.306673 1/-36.443508 -38.580343 

3 -31.160077 -33.29691\ -35.433747 -37 .579?6'2 -39.707417 -41.844252 

4 -34.423986 -36.560821 1"'38.697656 -¢34491 -42.971326 -45.108161 

5 -37.687895 -39.82473 -4~61~' -44.0984 -46.235235 -48.37207 

6 -40.951804 -43.088639 ~474 -47.362309 -49.499144 -51.635979 

7 -44.215713 -46.3§~8" -48.4893~ -50.626218 -52.763053 -54.899888 

K= 
8 -47.479622 ,,.A~f616457 -51.753292 ~3.890127 -56.026962 -58.163797 

9 -50.743931 -52.880366 -55.017201 -5~4036 -59.290871 -61.427706 

10 -~4:60744 -56.144275 -58.28111 -60.41~ -62.55478 -64.691615 

1y 1/57.271349 -59.408184 -61.545019 -63.681854 -65.818689 -67.955524 

~ -60.535258 -62.672093 -64.808928 -66.945763 -69.082598 -71.219433 

13 -63.799167 -65.936002 -68.072837 -70.209672 -72.346507 -74.483342 

14 -67.063076 -69.199911 -71.336746 -73.473581 -75.610416 -77.747251 

15 -70.326985 -72.46382 -74.600655 -76.73749 -78.874325 -81.01116 

16 -73.590894 -75.727729 -77.864564 -80.001399 -82.138234 -84.275069 

17 -76.854803 -78.991638 -81.128473 -83.265308 -85.402143 -87.538978 

18 -80.118712 -82.255547 -84.392382 -86.529217 -88.666052 -90.802887 
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TIMEFORCE.WPD July 6, 2005 

TH£::' {!!:)a, A>,(._& [t"::..o] 

The first physical notion of time was Newton's: time= space/velocity, t =Lie 

The next was Keplers: time2 ~ space3, refined by Newton to: 't'
2 = L3/GM 

The third was Schwarzschild's, T = GM/c3 

The fourth was Planck's, t/ = Gli/c5 

** * * * * * * * * * * * * * * * * * * * * * * * * 
Substituting for Time2 in the formula, Force = Mass x Length / Time2

, force can be expressed as: 

1) 

2) 

3) 

4) 

( f;i \ <.' "~0 
\t...) l'\ 

F = (M) o. C4 
to L G 

All forces can be written in the form: 
I'' 

where, a+m+n=3 

a -m= 1 

2a+n=4 

2a -4m=n 

2m+n=2 

(M) a n m 
F= L ·C ·G 

~;~-:-;, - c2- t~ 
~L = __ ~j1:- -&~~ 
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• DIMENSION X 

LENGTH d. ?. 

TIME d.. h 

MASS µl., 

G rf.. 'f µ, -1.f 

VELOCITY rJ / µ,,-J 

FREQUENCY ~I -/ d: ft, 

ACCELERATION '' ft, -· 
MOMENTUM <A. µ, 

AREA ct. '1 

VOLUME o<. ' 

DENSITY rJ.-,/A,~ 

• ACTION rJ. "!, Iv\ 

FORCE D 

ENERGY rJ.., ;z 

POWER rl.: µ, -1 

PRESSURE o(, ->-I 

[CHARGE] 2 c/4 "t 

CHARGE oZ 'l, 

CURRENT u-1 
VOLTAGE t) 

RESISTANCE /1, l 

• 
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DIMFORM4.WPD October 19, 2007 

ALTERNATE REPRESENTATIONS FOR PHYSICAL DIMENSION~L§ 

DIMENSION SYMBOL PLANCK 

LENGTH L .f(G h/c3
) 

TIME T .f(G h/c5
) 

MASS M ..f(c h/G) 

G L3/MT2 G 

VELOCITY LIT C 

FREQUENCY 1/T .f(c5/G h) 

ACCELERATION L/T2 .f(c7/G h) 

MOMENTUM ML/T .f(c3 h/G) 

AREA L2 Gh/c3 

VOLUME L3 (G h/c3)312 

DENSITY M/L3 c5/G2 h 

ACTION ML2/T h 

FORCE ML/T2 c4/G 

ENERGY ML2/T2 .f(c5 h/G) 

POWER ML2/T3 c5/G 

PRESSURE M/LT2 c7/G2h 

[CHARGE] 2 ML3/T2 he 

CHARGE [(ML3/T2) ..f(hc) 

CURRENT [(ML3/T4) c3/.fG 

VOLTAGE IF [(ML/T2) c2/..fG 

RESISTANCE T2/L ..f(Gh/c7
) 

au µv 

o{l o(S-

r/..k o< 2,f-< 

µ.'l.. ft 2, 

cJ.. 7 {'-(.'"" {J. II r-- -'1 

o(.,. /4. _, cA '3 fl-, 

rJ... _, /½ 
_, d..-2 M _, 

0\. JL,t,-\.. rA, )./4 -2-

.:t.. <- /\A. rJ.. 3 1-'l 
,J.. G, OI. ,o 

d.,"1 Iv') 

d.-? ~ "l, r1.,-1s /.A 2, 

o(b /IA o< ~ /A 

(7( c( 

o{ Lf o( G 

-J -'I. cl.. f1- (;l.'1 _, 
µ 

</...-5 ' - ., 
\ (A 

d._7 /J 
\ ,A 

o(7/2 o! '1/.2, 

o<,!:,-/2 f-t.-( //2.t'-1 

cf. 1/1. ol 1/:z.. 

-I l 
oi. ft. (}. - I rt"' 

ft>Mi/4_ iJ1l <l I 6!.;, 
---<X. 

~ vei t-ro 
Cfi'/Ce.--=.rJ. 
C ::..c.vvf.ri,,.J, 

ck u(_ 

Cf.i-11 fv-1 ~)'2.._µ, 1., 

/4.. /U-
rA 26" /¼ 

ct..~21 -l> 
fl.; 

d. ,..,, f4 {f.. -11 fU.,_,., 

J.. ti! ·1--t d-, S2._ h-~ 

<Jv7-f) fv.- '), -,2.3 -'i 
cl-.. /A' 

J,11. /vt..1. /."'"fA- - I 

d/' (1\,2.. 

oZ~ .,l..,> 

d, -j /'11- <J. "'> k 

dv~Jv--?. dv ---to ;w-' 
rj_ 2"3 f",3 ~-1.,3 ;.,i.-3 

d,_ 24 }A, 3 d..-1.-Z.. ?,,-;; 

0... 1/5 fl, If d,-~'-1 µ -s 

o(,~'µ3 r/4-2.i> fl-3 
(;\ 2!, f,\;4 J.. -7./ fl--3 

o( z <S' 3'/2. 
""2..f',. 

J..-3,.!.. -3 -z.µ,:. 
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• DIMENSION SYMBOL PLANCK cf., 'n. /Uv,,,,.. ad , ~ ).w1 

LENGTH L ..f(G h/c3) ~I ~o 7 -s I tJ 

TIME T ..f(G h/c5
) 

o(n. 1. ro /¼. - 1-Z. I '5 

MASS M ..f(c h/G) (:)1.0 /1.k' 15 -1'5 7 

G L3/MT2 G C( 
-LI µ --1 -111 f). L{ -7 

(1.,,-lf 14-'2, . 

VELOCITY LIT C -3 9 ..-5 

FREQUENCY 1/T ..f(c5/G h) 
c,(.-11 -~ -co /2 -15" /IA 

_ . .,.,.., 

ACCELERATION L/T2 ..f(c7/G h) 
(/- -2-3 µ,-/./ "'"'/'3 Io/ --20 

MOMENTUM ML/T ..f(c3 h/G) o1-.-''1-v-' /2 -'2.7 :i 

AREA L2 Gh/c3 cl,. l. j-,L" I if -10 20 

VOLUME L3 (G h/c3)312 rl-3 fJ- 0 o;. I -rs 3v 

DENSITY M/L3 c5/G2 h <fi -3 f, -0 D -1..3 

• ACTION ML2/T h r:J..-lc /4-1 I '1 -/3 I '7 

FORCE ML/T2 c4/G oCi.3 f,[3 ;).. Lj -/3 

ENERGY ML2/T2 ..f(c5 h/G) [/\, - '2.,,_ /I.,(, -3 '1 -I 3 

POWER ML2/T3 c5/G 
o(_ -3., µ.,-~- -I I I -1'2. 

PRESSURE M/LT2 c7/G2h oC is ft, -> -1'2- l i...J - 3:, 

[CHARGE] 2 ML3/T2 he 
o(,-2.J µ., -J 

I G -, r 

CHARGE ..f(ML3/T2) ..f(hc) 
-'?.' :>/: o( -:i.H- ... 8 -3 ½, 

CURRENT ..f(ML3/T4) c3!..fG 
-~ -7/i. 

0\ ---~ -2 9' .-.23/2 

VOLTAGE ..f(ML/T2) c2!..fG 0C~,v1-?h I 2 -13/4 

RESISTANCE T2/L ..f(Gh/c7
) 

d., 23 /1.-r.. ~ / 3 - I '1 1..o 

g~..,.., 

~ .,._.,. t-, 'o 

.Cs/G- \/Nl «vu- M -::. VdL. ...n.:: fn-.u, 

• 



• • 
page2 

DIMENSIONAL UNIT SYSTEMS 

NAMES SYMBOL cgs UNITS SI UNITS PLANCK log (planck)* 

PRESSURE M/LT2 dynes/cm2 newtons/m2 c7/G2h 114.665 261 

[CHARGE] 2 ML3/T2 erg ·cm (ampere ·sec)2 he -16.500 103 

CHARGE f(ML3/T2) ( erg ·cm)112 coulomb f(hc) -8.250 052 

CURRENT f(ML3/T4) (force ·vel2)112 ampere c3/[G 35.018 110 

VOLTAGE f(ML/T2) (force)112 volt c2/[G 24.541 289 

RESISTANCE T2/L (accelert1 ohm f(Gh/c7
) -53.744 983 

M/L c2/G 28.128937 

T --·--·· c3/Gd 36.605 758 

* The values in this column are the log10(cgs) values of the corresponding plank dimension. 
** The values in this column are the log10(Gev) values of the corresponding plank dimension. 

JI/ 1 L k le -37, 'iS-3 ?I-JS-

• 
ELEC-VOLT log(Gev)** 

E4/h3c3 125.846 421 

he -16.500 103 

[(he) -8.250 052 

Efc/h 37.813 400 

Efch 27.336 579 

h/cE -56.540 273 

E2/hc3 33.719 517 

E2/hc2 44.196 338 

t/4 
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ALTERN4.WPD November 23, 2008 

DIMENSIONAL UNIT SYSTEMS 

NAMES SYMBOL cgs UNITS SI UNITS PLANCK log (planck)* 

LENGTH L centimeter meter [(G h/c3) -32.791 341 

TIME T second second [(G h/c5
) -43.268 162 

MASS M gram kilogram f(c h/G) -4.662 404 

G L3/MT2 G -7.175 296 

VELOCITY LIT cm/sec meters/sec C 10.476 821 

FREQUENCY 1/T hertz hertz f(c5/G h) 43.268 162 

ACELRATION L/T2 cm/sec2 meters/sec2 f(c7/G h) 53.744 983 

MOMENTUM ML/T gram sec kilogram sec f(c3 h/G) 5.814 417 

AREA L2 cm2 meters2 Gh/c3 -65.582 682 

VOLUME L3 cm3 meters3 (G h/c3)312 -98.374 023 

DENSITY M/L3 grams/cm3 kilograms/m3 c5/G2 h 93.711 619 

ACTION ML2/T h -26.976 924 

FORCE ML/T2 dyne newton c4/G 49.082 578 

ENERGY ML2/T2 erg joule f(c5 h/G) 16.291 238 

POWER ML2/T3 watt c5/G 59.559 399 

* The values in this column are the log10(cgs) values of the corresponding plank dimension. 
** The values in this column are the log10(Gev) values of the corresponding plank dimension. 

The shaded cell gives the log10 of the Giga electron-volt value of the energy of the planck particle 

• 
ELEC-VOLT log(Gev)** 

hc/E -35.586 631 

h/E -46.063 452 

E/c2 -1.867 114 

hc5/E -12.765 876 

C 10.476 821 

E/h 46.063 452 

cE/h 56.540 273 

E/c 8.609 707 

h2c 2;E2 -71.173 262 

h2c 2;E2 -103.964 603 

E4/h3cs 104.892 779 

h -26.976 924 

E2/hc 54.673 158 

E 19.086 528 

E2/h 65.149 979 
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3 SPACED AND 2 SPACED DIMENSIONALITIES 

0 E M2 L2 T2 h F Q2 w G C p w p-1 

0 3 2 2 2 ,[6 ,[6 ,[14 ,[14 ,[14 ,[2 

E 3 3 ,[5 ,[21 1 1 1 1 ,[5 ,[3 

M2 2 3 ,lg ,lg ,[6 ,[6 ,[14 ,[14 ,[22 ,[6 3 
L2 2 ,[5 ,rs ,lg ,[2 ,[6 ,[6 ,{IQ ,[6 ,[2 

T2 2 ,[21 ,rs ,ls ,[14 ,{IQ ,[26 ,[30 ,[26 ,[10 

h ,[6 1 ,[6 ,[2 ,[14 ,[2 ,[2 2 ,[6 ,[2 

F ,[6 1 ,[6 ,[6 ,{IQ ,[2 2 ,[2 ,lg ,[2 

Q2 ,[14 1 ,[14 ,[6 ,[26 ,[2 2 ,[2 2 ,[6 
.· 

w ,[14 1 ,[14 ,[10 ,[30 2 ,[2 ,[2 ,[6 ,[6 

G ,[14 ,[5 ,[22 ,[6 ,[26 ,[6 ,rs 2 ,[6 ,[6 

C ,[2 ,[3 ,[6 ,[2 ,{IQ ,[2 ,[2 ,[6 ,[6 ,[6 

p 
"} 

:3 w } ..... 

p-1 3 

E = ENERGY; F=FORCE; Q=CHARGE; W=POWER; p =DENSITY; w=ACCELERATION 



• • • 
r 

3 2.. 

S, ]L-l2,.. 3' /l,l- 1.<;2 .• s; l,t./'t1 2,, '2.3 (, L_ f77,'11'1 I VL(; V2/ 

fr;:; ,rro \ff \r{; vs=- 0-,.-1~ 'ff A~ i;-; a.1.- r ;;--7'- \IJ7 ,,,, .~ 4, ll-3 

0-CJ.'1. F ... 11., c--M...._ O-k Q-G- 0 - l-.'\ 1f -Li r--i:; c-r rn 4-l'-13 

0--W fl':. 7" Q_F o-- 71 o-c. Qt-f" vw '-I ,'-172 

0 - G- L-,:..-1 2 
Mz.- ff 1\ -r L"·-c Jv -i; \{Tz Vu 4-5-3&' 

/'1 l._ U?. ,._ C--F /"Ii--_ r- t. -Q,,. A-c Cr M 2- 1/2:z J./.6'jO 

11?..___ W L2..-F A-w f .c, ~ ~-,D "17 

/.. -1'1. C-Q,. r.&' a1...w V30 ;--. t( 71 
, e- h F -111 

G-1'1 G· 1<" 

Ll-(i, 

tif 114' c· 

c-a"' 

C. vi, 

C -(;. 



• 
G-

c 
t; 

L .. 

/vi" 

0 

p 

F 

e'l... 

E 

A 

<? 
/').. 

I 
'iii 

GI</ DS·. :L 

J 

G-
t> 

n 
V6 

vz 
Vii 

Y/'-f 
\rZ 

Vi 
'J-

1/5-

v; 

vtff 

V"i'r, 
:;). 

C. 1j {l. 

VG 'fG VG 
0 Vi. V2 

Vi 0 \G: 

V2 Vz. 0 

Vb" VG ~ 

-~ yr 2. 

Vt: 2 V7o 

V2- Vz w: 
vz Vz \{[ 

\13 J Vi 
I V? f5 

~ vu 
fro G 

LJNl<S ,rv l)tA1~N-,4-L.t,r SPA-ct: 

f./,wh "'l /V/-;: 11 L-= 11 T::I 

.,~ Tc,~/-., Vl- HH' . ,,.kS 

,. 

M'l.. 0 p F e-z £ ~ 
p ·7~ © T 

' . 

Vi.2 ~ V6 Yg ~ vs- 1/5 '\J44 V4_ t. ~ 
V?; V"i V6 Vi rg \(i J Vii ~ 
l{Z ~ .2. V2. Vi J vs '{fG 

l 

~ 

~ ~ V/0 VG" V7,, Vs 1.(§- \(k 
0 J- V/0 VG Vii; rs- VTo \[ff 
,._ CJ VI¥ vi \/t'f 3 Vf V7,o \[ 

Vii( 0 Vi. VJ - ur Vio Vi I. ' 

w; 1ft \lz 0 :,_ I l'f/) I ij • v;;; Vti; Vz: 2 0 I Y5 
}'?- ?, I { I 0 Vi ~ 
\!(J I ' V5 vs lCr VY. 0 

,· 

~ ;,Vo ex_ r 
i 

I._, 

(x CJ I 
r l C) 

I I '{l V 
. .,.., __ .,,,__...., 

-.("'1-

/3 ffi LI v;; 
(f,i,-,'~ :3 

I 

to Vi 3 Vio 
"6 VS' 1Vi 

scs· I :0 J__ Y3 
,- :i :O l Vn 
~ 

1 3 

- :2-, 

V J)_ 

~ Vu 

(& 

V _..I) 

I 
Vl JI 

-r 
0 

0 

Tull',... 

, s·s {'.Ql)'.Z,Lf 

r 
fl> {tS I C L,-o 
~1fi1 c, /f / rfj2... f' F 



• 
q 

0 ~ 
F 3 
72. l 

L" 2. 

M' 2 

©.2- Vj4 

1,- \7 
G ✓ 

YZ-4 
p ;f-; 

w ~ 

• DI MEI-J S/0 Al. I TY SPAC 1£ 

12 7 ... L'J.. \l (!)_2 ~ C M F 

1\3 l 1 ~ WI fa' Vw n 
i~ w l/5" 3 / V I Vs I 

IFi:i i~ ,/ 
vs ,,~ 

3 / ~ / h ,/ 

1/ 
/ 

/ 
V 

(8) 0 e 
@ 0 1!2-

(!) ~ IE 

® 

#. 64 i. . -1 [I) 
#:-If~ @] 
1t 1 1~ rm 

\~ /'. V\ 

\ 1:f' 
IJ#i 
~ 

', 
~f 

"";,,%i 

M'l.. (!) 

~ .... 0-- J_ (!j) 
C 

tj i:z rJ w 

~ft u:, ( tn 
f 1 Y7ii' ~ Lf1 

·8'1 V°i;; tf.> 

w 
'(Ji; 

I 

V =.); 2. 

:>3 :)2 

CJ ~ M,z, L 2.. '7"2, fr. 

0 ~ ~ , ~ .z 2. 2 Vl, 

f: s· ~ 3 Vr rii 1 

M'2.. ;:i_ 3 ~ Vs VF w 
L 1.. ,. V? Yf ~ V8 YI 
7' ~ Vfr Vf fli A~ ~· ·l(r4 

t Ve I Vo Vi ff; ~ 1/ fut 

t= 1fi; I ~ IT, V7o :i., 
r::},'). VFi I r;, v; vr, '-. 
w V/4 I ~ Vro V3o d,. 

<?- Vfo/ rs, Vii rr: Vu "' 
C 

A 

f'> 
I 

?-3 

~ 'l, Vto 2, 

• 
C>..?.., ' C fr 

1 ,~ w G- f 7-> 
Vl lfh. l/j7, ri4 

I l J Vs 

1.7 Yiif '{iii YZ1 
~ ~ Y7b «. 

Viii WJo Vic vu. 
~ d-. ~ VG 

\ 

~ ~ 2 2 \, Vs 
·~ ~ v~~ ~ ~ 
2 V2 ~/, 

~{ lt7 

rt ~ \'6 ~ V ff; ~ 

J 



••• 

0 E 

D~3 

11~ 

2.. 

E 3 )u?J 3 

@ 
l,V 

~

Vz 

r-, 
Vo 
3 

Mi. 2-. :, ~ 3 v;; 
w '& 1/2 3 ~3 

r-, m ~ ITT 3 J~J 

\/1//,1 v1 f C,;,r M e v (1 Iv✓ 

£en'\@ 

'D { 0 

-- et,,. 
1-- _.I (P - ')- .,, ~ 

~ ( ' , ½: 'i ., , c4· 

I=.. 

~,,1- (YI.- ~ / 

e C (fy j,,"J ,,w ~ 

~ -vw , V' 

,.,, 

~ 
2"' £ .... ,.,., > I (' _, ,,., ML' I &--y 
3 e, Mz-co •-? Mr= L 

f-14 
l)Y IL c. 

M• 
&: Y--= r-•) 

cJ f-1 

®-r---... ~ · - ---=--
i OE ~ 

/? M ~ f-; 
M~ eu 

vu,..~, 
=----

l 1-,, 2. 3 ~- -:: . ,.'\ F : ML. 
{°•·\ 

k 
M; ~.,_ 
_.,...,. > 

),... ,., 
,_,,, rv1~* <l'l ~;· - if 

jy - ' , M\~;. 0 
~::VJ tr~ 

'"-~ .. 

L; o:) Cv ~ F - I ~ <sL 

fV] 2.. ~ IYY\.q //.er ~ OVV1. +i ~ # t, 

p-j~ })_ 
{'II 

0-' -= L -1' i.. 

Cy p -:. f.-. l:::J- - 1:-:; l 
7

.,_ /,.."~ - t..'·f-.. 

-~ _!_ <' 

~~ 

ff'Alfl L-3 M 
1.,.-~---·--,_. 

<M7 ·-
I 

_, 
( w-:. II) (fL 

fv1 2.. c....i ::. Pl F 
)-1,,. 

i -lwe:. CQ, 
1{"\ C' 

t-tf ... , ';_~) -:: ~ 

).. t'("' tA'-f > ,/ 

cJ_ l- ,/ ) > $,- V l- ()~~ v 

••• J ).... r i- ,,,-r 
.;.,,.--- ~~ ,-

es- (_.() 

).,, 
f c~ ,~) 

'\\ 

. 'J. ( C 
,-;.. 'tr I~ J..-

c.'i C, -:.. ,.... ;::-..., 

.: -a, ·a-~ (5 

,, 

t ~~-
'<"'- C's , "' 

-~~ f~ * 
6 

..., 1-/'V 

~-/~ 

~ 

'),, ~ S, 
(.;~\.- ~r,u" r'/ 
~ y &f,.✓' 

vi)J,-- V ~ 
r;,l'\-1 cJ' \-\ ~ 

e.. • ~'I' \'II! '/' res- -r' v/<'f' t\ ~~ 
I • ~ ~ "~~ ~ J ;--v 

~ r vJ \)>~1~ 

r' e1"' • 



Page 2of2 

You are receiving this email because you signed up for one of Waterfront Media's email newsletters. If you would prefer not to receive these 
emails, click here to remove yourself from our mailing list via our email newsletter management page. 

Use of Waterfront Media sites is subject to our terms of service and privacy policy 

Mailing address: 4 Marshall Street, North Adams, MA 01247 

J7 t?,.fq,o cf;., 
-?, 

<fJ 

w 
J. 7 

T l 

~ 

.. 1 

, I 
ff --1 c.,,_, ,t-· 

7 

-cL-zPI 

-, 
'<:.~-- :.. 

,;fr! 

.,L 7 

.,, vi . 
., J_ i11 -----t 

~-

Thursday, February 11, 2010 America Online: AlW1871 

L,,/ -t_j_ 

r1 ~ 71 

v{ ,j_ 
-·· 

'i 7 -M ·i: 7JA. 

,.L 
-f4 -

"1 
vi "7 ~,J .. , 

I "l J . --- _.jJ. -, , I 

-z_ 7 (// 

~~""-'~ 

• 

• 

:{ 

• 



I 
FlcAQ7ALS 

, 



• 

• 

• 

FRACTDIM.WP6 
[91/06/10;96/0l/13;96/04/04;97/09/26;98/08/21;98/09/29) 

FRACTAL DIMENSION 

The modern concept of what we call afractal probably began with the discovery by 
Galileo of the moons of Jupiter. Through subsequent centuries seeing the same form on two 
different scales - Copernicus' planets revolving about the sun and Galileos moons revolving 
about Jupiter - intrigued the imaginations of philosophers, scientists, and mathematicians. 
Emmanuel Swedenborg (1734) noted, " Nature is always the same and identical with 
hereself", while Jonathan Swift (1733) captured the idea in verse, 

So, Naturalists observe, a Flea 
Hath smaller Fleas that on him prey, 

And these have smaller Fleas to bite 'em, 
And so proceed.ad infinitum. 

Lewis Fry Richardson (1922) repeated this motif , 

Big whorls have little whorls, 
Which feed on their velocity; 

And little whorls have lesser whorls, 
And so on to viscosity. 

The concept of fractal also emerged in attempts to explain why the sky is dark, the so
called Cheseau-Olbers Paradox. Speculators in this area included Immanuel Kant(l 755), 
Johann Lambert (1761), John Herschel (1848), Edward Fournier d'Albe (1907) and Carl 
Charlier (1922). Mathematicians pursued like concepts through their interest in self-similar 
sets, Georg Cantor (1915), and "monster" curves, Felix Hausdorf (1914). But the ultimate 
sealing of the fractal concept both by generalizing it and naming it was the work of the 
mathematician, Benoit B. Mandelbrot (1977). And today fractals are everywhere. 

It has been a matter of much amazement on the part of philosophers from the Greeks to 
Einstein that the structures of pure thought we call mathematics appear to have an isomorphic 
relation to the physical world. That mathematical constructs can be successfully used to explain 
and predict physical phenomena is itself a phenomenon that up to the present has eluded 
explanation. However, there are hiati in the successful representations of the world by 
mathematics. In particular several difficulties arise when treating the infinitely large and the 
infinitesimally small. While the geometry of Euclid, for example, has been most useful in the 
solution of myriads of problems, its sizeless points, diameterless lines, and thickless planes 
frequently lead to singularities and non-sensical physical conclusions. When mathematical 
thinking turned to the paradoxes implicit in the infinitely large and small, it opened new 
regions to the successful mathematical representation of the physical world . 

Page 1 



• 

• 

• 

The sizeless points of Euclid vs. the finite atoms of nature are but one example of the 
general dichotomy of continuum vs discretum. There is the continuousness of geometry vs. the 
discreteness of arithmetic; the continuous real numbers vs the discrete natural numbers; in 
technology, the analogue vs. the digital; in space, extension vs. separation; and in time, 
duration vs. interval. There appear to be two distinct worlds, or is it perhaps only two world 
descriptions, that need to be reconciled - the classical world of continuity and the quantized 
world of Max Planck. 

There have been many mathematical approaches to the resulting paradoxes. Some, 
which should be mentioned, are Cantor's studies of transfinite sets, Hausdorf and Besicovitch' s 
dimension, Lesbegue' s theory of measure, and Mandelbrot's fractal dimension. Also related to 
this area are the finite difference calculus and some of the work of Buckminster Fuller. All are 
concerned with bridging the gap between the sizeless elements of abstract thought and the 
finite elements of physical experience. 

The development of the concept of fractal, pioneered by Mandelbrot, has led to new 
isomorphisms between the formulae of mathematics and the laws and patterns of nature. 
Complex patterns in nature, such as shore lines and mountain ridge contours, always 
considered too complicated to be mathematically treated, have suddenly been made accessible 
through relatively simple expressions. At the present time not only are unexpected new 
isomorphisms being generated, but reexamination of classical models in such areas as geology 
and astronomy has led, through the fractal approach, to new and deeper insights . 

SPACES OF FRACTIONAL DIMENSION 

In enquiring into what ways the sizeless species of thought may be rendered useful 
representations of the finite elements of physical experience, one device is the concept of 
fractal or fractional dimension. The idea of fractal dimension requires abandoment of the view 
of homogeneity of space. Traditionally, conceptual spaces from Euclid to Riemann have been 
uniform or homogeneous spaces. However, to conform to physical space our conceptual spaces 
must be allowed to contain gaps or regions of "under density" and.fills or regions of "over 
density". Only those spaces devoid of gaps and fills, having uniform density, turn out to have 
the integral dimensions, one, two, three, ... of the spaces of mathematical thought. Thus to 
render our concepts of space more compatible with physical space, the concept of variable 
density, gaps and fills, turns out to be useful. 

One approach to spaces with fractional or fractal dimension can be formulated as follows: 
First consider spaces consisting only of two values of density, elements possessing extension 
and gaps possessing separation. 
Let E represent an element possessing extension. An element can be a line segment, square, 
cube, etc. and let u be a unit of length, area, volume, etc. . 
The exrension of E is measured in units u. (for example E = Su, 8u, ... eu, etc) 
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Let G represent a gap or no-element, whose separation is also measured in units u. (G=Su, 
8u, ... gu, etc). Next construct a module out of elements (E's) and gaps (G's). Let M represent 
a module composed of R elements and gaps together. Let A be the number of elements in M. 
The extension of M will be A E = Aeu, and the separation contained within M will be (P,A)G 
= (R-A)gu, giving the size of M = AE + (R-A)G. If elements and no-elements are of the 
same size, E= G then the size of M will be = RE. 
With A = the number of elements in M and R the total of elements and gaps, fractal 
dimension d is defined by A = Rd , or d = log(A)/log(R). 
If we note that extension is manifested as appearance and separation as emptiness, then this 
so-called Hausdorf fractal dimension is the ratio of the logarithms of the number of appearance 
segments in a module to the number of appearance plus emptiness segments in the module. Or 
d is the ratio of the logarithms of the manifested to the total manifested and unmanifested. 

i 1 1~;, 

In order that fractal dimension be consistent with classical notions of dimension, the fractal 
dimension must reduce to ordinary dimension when all segments are manifest, no gaps. That is 
whenever a line, area, or volume is filled in completely, the dimension should be an integer. 

Examples: 

I The Cantor Set 

Take as the element a line segment of length 3 units = _ . 
E= 

Let R = 3, then M = 3 E = = 9 units ----
Remove the central E, _ leaving A = 2 
The fractal dimension of the Cantor set is then, 

d = log(2)/log(3) = 0.631 
The Cantor set continues this operation with the resulting 
d = log(manifest)/log(total) = 0.631 

II A straight line 

Take u, E, and M as before 
R again = 3 M = 3 E = ____ = 9 units 
If the line is left solid, A then is = 3 and 
the fractal dimension d = log(3)/log(3) = 1, which is the proper dimension for a line . 

Page 3 
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FRACDIM1.WP6 DISK:MATH June 10, 1991, rev April 4, 1996 

INTRODUCTION TO MEASURE 
AND FRACTAL DIMENSION 

It has been a matter of much amazement on the part of 
philosophers from the Greeks to Einstein that the structures of 
pure thought we call mathematics appear to be isomorphic to the 
physical world. That mathematical constructs can be successfully 
used to explain and predict physical phenomena is itself a 
phenomenon that up to the present has eluded explanation. However, 
there are hiati in the successful representations of the world by 
mathematics. In particular several difficulties arise when treating 
the infinitely large and the infinitesimally small. While the 
geometry of Euclid, for example, has been most useful in the 
solution of myriads of problems, its sizeless points, diameterless 
lines, and thickless planes frequently lead to singularities and 
non-sensical conclusions. When mathematical thinking turned to the 
paradoxes implicit in the infinitely large and small, it opened new 
regions to the successful mathematical representation of the 
physical world. 

There have beeri many approaches to these paradoxes. Some, 
which should be mentioned, are Cantor's studies of transfinite 
sets, Hausdorf and Besicovitch's dimension, Lesbegue's theory of 
measure, and Mandelbrot's fractal dimension. Also related to this 
area are the finite difference calculus and some of the work of 
Buckminster Fuller. All are concerned with bridging the gap between 
the sizeless elements of classical geometric thought and the finite 
elements of physical experience. 

The development of the concept of fractal, pioneered by 
Mandelbrot, has led to new isomorphisms between the formulae of 
mathematics and the laws and patterns of nature. Complex patterns 
in nature, such as shore lines and mountain contours, always 
considered too complicated to be mathematically treated, have 
suddenly been made accessible through relatively simple 
expressions. At the present time not only are unexpected new 
isomorphisms being generated, but reexamination of classical models 
in such areas as geology and astronomy has led, through the fractal 
approach, to new and deeper insights. 

In addition to the sizeless points of Euclid vs. the finite 
atoms of nature, there is the continuum vs the discretum: the 
continuousness of geometry vs. the discreteness of arithmetic and 
algebra; the analogue vs. the digital; in space, extension vs. 
separation; and in time, duration vs. interval. There are two 
worlds to be brought together . 
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THE CANTOR SET 
What are the ways in which the sizeless species of thought can 

be rendered useful to the representation of the finite elements of 
physical experience? Let us begin with the example known as 
Cantor's Set. Take a line segment of length L, divide it into three 
parts and remove the middle section. Iterate this process each time 
removing the middle section of the remaining line segments . 
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January 13, 1996 FRACDIM2.WP6 

F R A C T A L D I M E N S I O N q 
~ alfo 91 - t:t-18 

This is a modified approach to the Hausdorf definition of fractal 
dimension. We begin with the following definitions: 

e = an element. This can refer to a line segment, a 
triangle, a square, a cube, 

m = magnification. This is the number of repetitions of an 
element. J 

_ r:l,·ybt11slir" W '6=};l,IJM-'Tiff>L M = Module. M = m x e. . v • t 
,/ 

N = The number of "activated" elements in a module. 
d = the fractal dimension. N = mct, or d = log(N)/log(m). 

A definition of fractal dimension must reduce to ordinary 
dimension when N = M = m x e. That is whenever a line, area, or 
volume is filled in completely, the dimensidn should be an 
integer. \\__ 

Examples: 

I The Cantor Set 

Take as the element a line segment of length u = 
e = 

Let m = 3, the M = 3m = _____ = 9u 
Remove the central e, leaving N = 2 
The fractal dimension of the Cantor set is then, 

d = log(2)/log(3) = 0.631 
The set continuous fractically: 

II A straight line 
Take u, e, and Mas before 

M = 3m = _____ = 9u 
Leave the line solid, N then is= 3 and 
the fractal dimension d = log(3)/log(3) = 1, which is the proper 
dimension for a line. 

III The Koch Curve 
e = 1, m = 3, but here M = 4e 

/\ and N = 4e 

Hence d = log(4)/log(3) = 1.262 



• IV THE SIERPINSKI GASKET 

= M 

N = 3 

d = log(3)/log(2) = 1.585 

V An Area 

e= □ ,m=2, M = 

• EE 

N = 

N = 4, d = log(4)/log(2) = 2 

VI 

• 
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A -Rctcf-11/ uM/V#'o-e ~ 1.:( t:o J l'/4f sJo~ 
J:f {r,,r;,;,,., c hp,µp w,J'k '(:;e-al..e._J fAJ,vc }--{ ;io 

[91/06/10;96/01/13;96/04/04;97/09/26] 

FRACTAL DIMENSION fkJim& 
7r I s141q,'rlea 

The modern concept of what we call a fractal probably began with the discovery by Galileo of 
the moons of Jupiter. Seeing the same form on two different scales: Copernicus' planets 
revolving about the sun and Galileos moons revolving about Jupiter, inspired the imaginations 
of many scientists, mathematicians and philosophers through the subsequent centuries. 
Emmanuel Swedenborg (1734) noted, "Nature is always the same and identical with 
hereself". Swift (1733) captured the idea in his verse, 

So, Naturalists observe, a Flea 
Hath smaller Fleas that on him prey, 

And these have smaller Fleas to bite 'em, 
And so proceed ad infinitum. 

Lewis Fry Richardson (1922) repeated the motif, 

Big whorls have little whorls, 
Which feed on their velocity; 

And little whorls have lesser whorls, 
And so on to viscosity . 

Many names are associated with the concept of fractal through its possible explanation of why 
the night sky is dark, the so-called Cheseau-Olbers Paradox. These include Immanuel Kant 
(1755), Johann Lambert (1761), John Herschel (1848), Edward Fournier d'Albe (1907) and 
Carl Charlier (1922). Mathematicians invoked the concept through interest in self-similar sets, 
Georg Cantor (1915), or "monster" curves, Felix Hausdorf (1914). But the ultimate sealing of 
the fractal concept both by generalizing it and giving it a name was the work of the 
mathematician, Benoit B. Mandelbrot (1977). And today fractals are everywhere. 

INTRODUCTION TO MEASURE AND FRACTAL DIMENSION 

It has been a matter of much amazement on the part of 
philosophers from the Greeks to Einstein that the structures of 
pure thought we call mathematics appear to be isomorphic to the 
physical world. That mathematical constructs can be successfully 
used to explain and predict physical phenomena is itself a 
phenomenon that up to the present has eluded explanation. 
However, there are hiati in the successful representations of the 
world by mathematics. In particular several difficulties arise 
when treating the infinitely large and the infinitesimally small. 
While the geometry of Euclid, for example, has been most useful 
in the solution of myriads of problems, its sizeless points, 
diameterless lines, and thickless planes frequently lead to 
singularities and non-sensical conclusions. When mathematical 
thinking turned to the paradoxes implicit in the infinitely large 
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and small, it opened new regions to the successful mathematical 
representation of the physical world. 

There have been many approaches to these paradoxes. Some, 
which should be mentioned, are Cantor's studies of transfinite 
sets, Hausdorf and Besicovitch's dimension, Lesbegue's theory of 
measure, and Mandelbrot's fractal dimension. Also related to this 
area are the finite difference calculus and some of the work of 
Buckminster Fuller. All are concerned with bridging the gap 
between the sizeless elements of classical geometric thought and 
the finite elements of physical experience. 

The development of the concept of fractal, pioneered by 
Mandelbrot, has led to new isomorphisms between the formulae of 
mathematics and the laws and patterns of nature. Complex patterns 
in nature, such as shore lines and mountain contours, always 
considered too complicated to be mathematically treated, have 
suddenly been made accessible through relatively simple 
expressions. At the present time not only are unexpected new 
isomorphisms being generated, but reexamination of classical 
models in such areas as geology and astronomy has led, through 
the fractal approach, to new and deeper insights. 

In addition to the sizeless points of Euclid vs. the finite 
atoms of nature, there is the continuum vs the discretum: the 
continuousness of geometry vs. the discreteness of arithmetic and 
algebra; the analogue vs. the digital; in space, extension vs. 
separation; and in time, duration vs. interval. There are two 
worlds to be brought together. 

THE CANTOR SET 
What are the ways in which the sizeless species of thought 

can be rendered useful to the representation of the finite 
elements of physical experience? Let us begin with the example 
known as Cantor's Set. Take a line segment of length L, divide it 
into three parts and remove the middle section. Iterate this 
process each time removing the middle section of the remaining 
line segments. 

F R A C T A L D I M E N S I O N S 

This is a modified approach to the Hausdorf definition of fractal 
dimension. We begin with the following definitions: 

e = an element. This can refer to a line segment, a 
triangle, a square, a cube, 



• m = magnification. This is the number of repetitions of an 
element. 

M = Module. M = m x e. 
N = The number of elements with extension in a module. 

[Here we differentiate between extension and 
separationr two species of linearity. 
Extension is manifested as appearance 
(black) r separation as emptiness r (white) . J 

d = the fractal dimension. N = md, or d = log(N)/log(m). 
A definition of fractal dimension must reduce to ordinary 
dimension when N = M = m x e. That is whenever a line, area, or 
volume is filled in completely, the dimension should be an 
integer. 

Examples: 

I The Cantor Set 

Take as the element a line segment of length u = 
e 

Let m = 3, the M = 3m _____ = 9u 
Remove the central e, leaving N = 2 
The fractal dimension of the Cantor set is then, 

d = log(2)/log(3) = 0.631 
• The set continuous fractically: 

• 

II A straight line 
Take u, e, and Mas before 

M = 3m = "'.""""=""--,--- = 9u 
Leave the line solid, N then is= 3 and 
the fractal dimension d = log(3)/log(3) = 1, which is the proper 
dimension for a line . 


