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Abstract

From Mechanics in case that , in an Axisymmetric Rotating Body , with constant Angular-Velocity
, W, the moment of Inertia, Jyx = J, , is equal about the two of the three Principal axis , then ,

1.. The Angular - velocity - vector , w , describes the Ellipsoid of Angular Velocity
and its nib describes a Cone of which Plane-Base is Fixed , and Simultaneously ,

2.. The Angular-Momentum , B , describes the Ellipsoid of Angular-Momentum and
its nib describes a Cone also of which Plane-Base is also Fixed .

3.. The Nib of Angular — velocity - vector , w , describes on the Tangential-Plane
of the Angular-Momentum-Ellipsoid , the Herpolhode , while ,

4.. The Nib of Angular-Momentum , B, describes on the Tangential-Plane ,
of the Angular-Velocity-Ellipsoid , the Polhode .

5.. The Fixed-Tangential-Planes on , w , and , B , nib are alternately Perpendicular
to,B,and, w , central axes of rotation .

6.. The Kinetic Rotational — Energy of monad , which is the Work in monad , is the Scalar
quantity , L, The Vector Angular Momentum quantity is , B, and the Vector Angular -
\elocity quantity is, w , which Three monads are relatedas B.w =2L =J . w?
where J = The moment of inertia around the axis of rotation.

All above happen in , Material-Point , where the Positive & constituent , is Eternally self rolling on the

Negative © constituent , with Angular-Velocity , W, in Infinite Spherical traces , either at Great-circles
[+or -], or Small-circles , [+] where is the Clockwise Left direction , and [ - ] where is the Anti-Clockwise
Right direction , or any other close Spherical-curve , and by Applying all laws of Mechanics into this
Energy - Chaos , is thus created the — First-Discrete — Energy—monad , the Material Point i.e.,

The Quantum of Physics and , of all Energy - Space -Universe .

Present Article [64A] is the completion of prior [61A] using the Geometrical logic of Material Geometry .
Everything in this cosmos , is Done or Becomes , from a Mould .
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Geometry has the Monad , the discrete continuity AB length becoming from the Zero-Point=0, and
Mechanics - Physics the Recent-Acquisition of the Material - Geometry , where Zero-point 0 = & =
{@D+O} = The Material-point = The Quantum = Positive Space and Negative Anti-Space . [58]
Monad in Geometry — Linearly is, through mould of Parallel Theorem [44-45] ,which are the equal
distances between points of parallel and line — In Plane is through mould of Squaring the circle [46-47]
, Where the two equal and perpendicular monads consist a Plane acquiring the common Plane- meter ,x,
— In Space (volume) is through mould of the Duplication of the Cube [44-46] , where any two Unequal
perpendicular monads acquire the common Space-meter ,*V2 , to be twice each other . Monad in
Mechanics and Physics is — The Material-point = the discrete continuity [{@+©}| = The Quantum
through mould of Space —Anti-space in itself , which is the material dipole in inner monad Structure and
is Identical with the Electromagnetic cycloidal field of Energy monads .
This is, the Energy distance , the deep concept of Material-geometry.
Energy monads presuppose Energy-Space Base (the caves beyond Planck’s length ,Gravity's and Spaces
levels ) the [PNS] Space Anti-Space as work — W = | P.ds = 0 , which is the cause of Spaces existence
and the motion of particles . Since are also Quantized then , this property is encountered in Stationary
waves where energy , E , is proportional to angular velocity w . This property of particles , Angular
momentum = The Spin , becomes from the Intrinsic , Inward , cycloidal wave motion, which is their cause
of external motion as outward waves .[43]
The varying lever arms , on cycloid-evolute is the cause of vibrations and which cause the EM-waves and
Spin . Common-circle of radius, r. , is the common source of vibration excitation for the Space , Anti —
space , considered as rotating with angular velocity ,w, and then their relative motion becomes the , Rolling
of Space , ABC , on Anti-space AgBgCg and since also this relative motion is applied on STPL [Six Triple
Points Line] Mechanism , then D, , P, , points on it are the corresponding linear links of vibrations and
Poles of rotation .
[STPL] is a Geometrical Mechanism that produces and composite all opposite Space and Anti - space
Points to Material-points — Waves « the three Breakages { [s?> =+ (W.r)?, [Vi] = 2(wr)?] of [MFMF]
mechanism under v = ¢ thrust } , and through it are becoming,
The Fermions — [ £v.s?] and The Bosons — [v.Vi = [v.2(W.r)?] = [V.2s? ] , [35]
It was shown [33-36] that Un-clashed Fragments through center , O , consist the Medium-Field
Material-Fragment — [ + s> ] = [MFMF] = The Chaos , as base for all motions , and Gravity as force [Vi] ,
while the clashed with the constant velocity ,c, consist the Dark matter [ +.c.s ] and the Dark energy [c.Vi],

declaring that — Antimatter-Galaxies and Antimatter — Asteroids can exist only as Dark-matter or and
Dark-Energy and Not as Antimatter light, - ¢, alone , or from — Breakages

[ £s?=4 (wr)?*] and [ Vi=2(wr)*], where then become Waves { Distance ds = |AAg| is the Work embedded
in monads and it is what is vibrated } with the Vibrating equations of motion , become ,

A — Particles , with Inherent Vibration ,

B —  Gravity-Field-Energy , without Vibration

C — Dark-matter-Energy constituents and as,
A.. [+V.s?] - Fermions and — [v.Vi] — Bosons,
B.. [£s?] — [MFMF] Field = The Chaos, and the binder , Field is [ Vi ] — Gravity force ,
C.. [#c.s? | — Dark matter , and the binder Gravity force [Vi] , [c.Vi] — The Expanding Dark energy.
From above in, A, and, C, case — Energy as velocity ,v, exists in the Discrete monads ,+ v.s?> and + C.s>.
B, case , — is the transportation of Energy , from Chaos to Material points either

Linearly [ @s? <> ©s? ] or Rotationally [ Ps? LU Os?] .
The How Energy from Chaos becomes the Monad of particles in — (Page 38)
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A : NEWTON - FORCES

Newton's , First - Law states that, Any change in motion involves an acceleration , a.
2

In circular motion , for an object of mass , m , acceleration is equal to , a = - and force , F, acted is
r

F=m.a= m < , which is the Centripetal force F

From Newton s Third-Law , All forces in the universe occur in equal but opposite directed pairs , then
For any Centripetal force Fj, , there is a force of equal magnitude but of opposite direction , the Centrifugal
force, F¢ , which acts back on the object , without specifying the nature , or origin of the forces .

In Material-point , [ ] , both forces exist apriori, as the Glue-Bond between the two opposites which is

the main Stress o=+ % ,and since v=w.r=2nr/ T=_2nr).f ,where
r = the radius of the Energy cave (the Chaos)
- : ; _ 6(1+V5])
f= the frequency of this rotation , then o==+ (1+J5) f or » f= —

i.e. a relation between the Glue-Bond , ¢, and the frequency , f, of the rotation, or,

In Chaos where r=r— 0 between the @ , © , Opposites , exists a Stress , ¢ , The Centripetal
F, , and Centrifugal force , F¢ , which nature is only the frequency in a complete rotation , and
from Planck’s equation E = h.f= 2+ V5o - ha+Vs]) [ ] ,then from Chaosr=r— 0,

41 4

becomes the Monad , [ ®] , which is the Neutral — Materlal Point . A wide analysis in [58] .

Glue-Bond { the stress 6 = 61162 =0= @+5 }in -  The Massof an Object
Maierial Point {ePosiﬁverol]ingon o N&gativc} v = 'Ihevelocityhfﬁrpular-Motim
CREATES motion {the velocity v = w.r = [o/2].[1+4 5] } a = v*/r = The Acceleration
B Fp=m.a = mv¥r= Centripetal force
Stress G =[2.v)[1+¥5] = & [Z.wr=d.arf] / [1+V5] = Ff=m.a =-myfr= Centrifugal force
t[4m/(1445)] .f ie. from frequency, f=w/2x,
ere created Centripetel force Ffp= -0
. _ IN MATERIAL - POINT
Centrifugal foroe  Bf =+ 0 (e Bond Stress, + o, Between
Negative-Pogitive CREATES MOTION

The velocity v =wr=4xr.f  and

FROM NEWTON'S LAWS OF MOTION
Mess m , moving in circolsr motion then
OnmAss , T8 CREATED THE FORCES
Centripetal md Centrifigal . (273

Figure.1l. In (1) The Glue-Bond pair of opposites [© @], Creates Rotation with angular
velocity w =v/r, and velocity v=w.r= ﬂ =2nr.f= [3].(1+\/§) and or

(1+v5]). o
4mr

frequency f= , with Period T— where =+ o, are the two

(1 \/5)
equal and opposite , Centripetal F,, and Centrifugal F ¢ Glue-bond forces .
In (2) Mass, m, of an object rotating with velocity , v , in a cave of radius, r,

creates a pair of equal and opposite forces the Centripetal Fj, and Centrifugal F;.

B : THE SPIN OF MONADS
1.. Introduction .
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The intrinsic rotation of an elementary particle is called Spin , and is the amount of the quantized
Angular momentum which is conserved as Potential or Kinetic Energy and vice versa . Is proved
that Spin is vector , B, which interacts with magnetic fields and have an effect on bulk properties.
The Glue-Bond motion in Material point ( The Rolling of the Positive on Negative ) may be either
on Great-circles , or on Small circles in the two Semi-spherical of the Stationary [©] constituent .
Motion of the [@] constituent on each Semi-spherical of the [©] constituent , is in the opposite
Direction , and this accidentally because such is the Geometry of Space , so this Property defines ,
Spin to be either Clockwise or Anti- clockwise , that is to say Positive [+] or Negative [-] which is
the Symmetry in Opposites and where the Total Energy is L =(B/2).w

The Geometrical construction of the Particle’s Spin is shown in Figure.2. rectilinear

IJRDO-Journal of Mathematics ISSN: 2455-9210

[+] SPIN [B=1/2] Is because Angular Velocity w is Positive (+) , Clockwise, in Small-Circle

[-] SPIN [§i1/2] Is because Angular Velocity w is Negative (-) , Anti-clockwise, in Small-Circle
[+/-] SPIN [B=1]Is because Angular Velocity w is (+) or (-) , and Rectilinear , in Great-Circle

Great- Circle A yA

of Radius r Small - Circle B VA Precassisn Parisd i A
A/ n, ofRadius R =r1/2 J P K
| , Polhode N Nutation Period "I\S - \
e ") } r
P ] T Herpolhode Ko y\ //'
— X Cnlgular Central-Cone N //
elocit " b
| W ~ Cone i Equatorial - Plane H cr;:« JThode
\,"\&‘\ 1 P’ Polhode
D Plane o
= B the Ecliptic So
(1) (2) (3)

Figure .2.. In (1) The Glue-Bond pair of opposites [© @] in the Straight Direction of Great circles ,
creates rotation on circle of radius , r , with veIocity V=W.r :Z—H.r =2mr. f= [5].(1+\/§)

where frequency f = (”‘f% Period T = \/5) and +o , are the two equal and opposite

(1++/5]).ch
4mr

Centripetal ,F, , Centrifugal ,Fy forces . Energy is > E=hf= in Zero Wave-note.

In (1) The Glue-Bond pair of opposites [© @] in the Left Direction of Small circles ,
creates rotation on circle of radius , R , with velocity vV =W.2r :2—".2r =4qr. f= [3].(1+\/§)
(1+V5]). ¢

8mr

where frequency f = , Period T = and + o are the two equal and opposite

(1 \/5)
(1++v5]) .ch
8Tr

Centripetal,F,, Centrifugal F forces . Energy is — E =h.f= in One Wave-note.

In (1) The Glue-Bond pair of opposites [© @] in the Right Direction of Small circles ,
creates rotation on circle of radius , R , with velocity V=w.2r :2—“.2r =4qr. f= [g].(l+\/§)

where frequency f = M Period T = \/5) and + o are the two equal and opposite

Centripetal F, Centrlfugal F¢ forces . Energy is > E=h.f= (1“{;% in One Wave-note.

In analysis ,The Torsional Momentum is a Vector noted as ,B, and is the Spin of monads —(Page-62)
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A.. Preliminaries .

1. Introduction

Zeno's Paradox and
The nature of Points .

Word , quantization , has to do with the discrete continuity, which describes the Physical reality through the
Euclidean conceptual , for Points Straight lines, Planes , the Monads in Universe and the Dual Nature of
Spaces as discrete and continuous . Euclidean Geometry is proved to be the Model of Spaces and Material
Geometry the Model of Physical Reality since it is Quantized as the Complex numbers , which are such.

The proposed Euclidean solution.
Points :

Euclidean geometry definition for Points is as < that which has no part > meaning that a point cannot be
defined in terms of previously defined objects , but from axioms only as that of , any length , area , volume
or any other dimensional attribute ('a unique location ) . This consideration of points was devised by Zeno
of Elea to answer , the how Granulation of points may become a segment.

Euclid’s - Markos :

Point is nothing , has not any Position and Dimension , and may be anywhere in Space if exists ,
therefore , the Primary point A , being nothing also , in no Space , is the only point and no-where i.e.
Primary point is the only Space and from this all the others) . [ 6]

Straight line :

Straight line AB is continuous in Points between Aand B [i.e. all points between line segment
AB are the elements which fill , AB , and which Points are also Nothing , or Everything else and are
Anywhere as in above and for a Runner in order to run the 100 m , has to pass the infinite points
between point A and point B [1.1] . A point ,T, ison line AB only when exists equation TA + TB = AB
(or the whole AB is equal to the parts TA , TB, as it is the logic of equality and the logic for equations ).

Since in nature exists the Principle of Equality and Un-equality consequently any Comparison is including
the following three cases .

l.Incase TA+TB>AB then point ,T, isnotonline AB ,itisOUT, and then issues
the Property of Anequality and it is the triangle ABT lyingin ABT Plane.
This is the main difference between the Euclidean and the Non-Euclidean geometries . On this is based the

Philosophy of Parallel fifth Postulate which is proofed to be a Theorem , and also all the Ancient unsolved
and now solved problems . [44-47]

In Euclidean Geometry points A, B, T consist the Plane ABT ,

while for Others is a curve in Plane ABT .

The Definition 2 (aline AB is breathless length ) is altered as — for any point T online AB
exists TA+TB=AB ,i.e.itisthe equation which is also and equality . [9-10]

Since points have not any dimension and since only AB has dimension ( the length |AB| and for any AT
the length AT ), and since also on AB exist infinite line segments AT < — AB, which become the
quantized material - lengths and have infinite Spaces , Anti-Spaces and Sub - Spaces , then ( 1.1) is
impossible in--bringing Achilles to the Tortoise’s starting point B, and also for Tortoise’s to 110 m,
because issues as follows ,

Straight line AB isnot continuousunless a Common Dimensional Unit AT >0 or
AT =ds — AB isaccepted, and thus in this way exists ,

a .. Straight line AB is continuous with points as filling ( Infinitively divisible )

b.. Straight line AB is discontinuous ( discrete ) with dimensional Units , ds, as filling ( that is made
up of finite indivisible parts the Monads , where ds # 0 , as in Material geometry ) and so defining the
Space Anti-space at A, B points and Sub-spaceas [ds#AB/n,wheren=1,2,—oo].
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c.. Straight line AB is continuous in ,ds, withds=0 as points of filling, and also discontinuous
(discrete ) with the dimensional Units , ds # 0 , defining the Space , Anti-space at A,B points and
Sub-space , where, ds = quantum=AB/n,{wheren=1,2,3 — oo =[a+b.i] / n = complex number
and Infinitively divisible which is keeping the conservation of Properties at End Points A, B}
as filling, and continuous with points as filling ,
[forn =0 thends =0 ie. the o Positionsof pointsinds],i.e.
Monads ds =0 — oo are simultaneously (actual infinity ) and also ( potential infinity ) in Complex
number form , and this defines that , infinity exists between all points which are not coinciding , and
because ,ds, comprises any two edge points with imaginary part , then this property differs between all
the infinite points.
This is the Vector relation of Monads, ds, ( or, as Complex Numbers in their general form

w = a+b.i ),whichisthe, Dual Nature of lines ( discrete as |az—vjb2| and continuous as points (.)

and in recent Material-Geometry the Work = Energy = Monads = Imaginary part ,i, ). [57-58]

2..Incase TA+TB=AB then point T is ON straight line AB , where then issues

the Property of Equality.

On Monad AB which maybeequalto , 0« AB <> +oo, exists <abounded State of energy

for each of the Infinite Spaces and Anti-Spaces called Energy monad in Space moulds >and this

[ Dipole AB = Matter = The meter of the reaction to Energy-change ] is the communicator of Impulse

[ Force P ] of Primary Space .

This Energy-monad is modified as the Quanta of Energy , the monad , and is represented as the above
Dipole i.e. This motion is Continuous and occurs on Dimensional Units , ds , which is the Maxwell's
Monads - Displacement-Electromagnetic-current [ E+vxP] , and not on Points which are dimensionless,
upon these Bounded States of [ PNS ], the Spaces and Anti-Spaces, and because of the different
Impulses P, , Pz ,of edgepoints A,B, and thatof Impulses, P,y , Pg of Sub-Spaces, they are
either on straight lines AB or on tracks of the Spaces, Anti-Spaces and Sub-Spaces of AB.
Therange of Relative velocities, is bounded according to the single slices of spaces (ds).[14-15],
[39-40].

3..Incase TA+TB<AB thenpoint ,T,is IN straight line AB, where then is NOT issuing the
Property of Equality or Un-equality .

Itisissuinga New Paradox in Geometry which is the recently new Material-Geometry

as in articles [55 - 56] , and connects , Geometry — Mechanics — Chemistry - Physics.

From D. Hilbert's — 4. Problem of the straight line as the shortest distance between two points A and B
become the following

Lobachevsky : (Hyperbolic Geometry) is excluding the axiom of parallels or assume it as not satisfied .

Rieman’s . (Elliptic Geometry) is excluding the axiom of parallels which assums that one and only
one Point lies between the other two.
Hilbert's : (Non-Archimedian Geometry) is excluding the axiom of parallels , assuming that

Infinitive Points on Parallels lie between the other two and straight line is the shortest
distance between the two points .
Euclid’s - Markos :
Straight line is from 0 Pont, to Positive , Negative & co points ,and since is composed of infinite points
which are filling line , then nature of line is that of Point ( the all is one for Lines and for Points ).
Euclid's-Markos : (Geometry - Material Geometry) ,The Definition 2, ( a line AB is breathless length )
is altered as, for any point , T, on line AB exists the Equality TA+ TB =AB .

The critic of all above is in my articles , and because of the inattention in the establishment in these
Definitions , allowed the creation of Non-euclid Geometries which acted Negatively to the Right -
Orientation of sciences . The deep concept of Material-Geometry is this , distance , from the Opposites

[© @] become the First Self — Rotating — Monads in M-Geometry ,
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Plane

Is Positive , Negative, + Neutral and + Complex pointsand since iscomposed of infinite
Straight lines which are filling Plane, then, nature of Planeisthat of Lines and thatof Points
( theallisone for Planes, Lines and Points ).

Space

Space is Positive , Negative , + Neutral and = Complex points, and since is composed
of infinite Planes which are filling Space, then, nature of Space is
thatof Plane and that of Points( theallisone for Spaces, Planes, Lines and Points) .

1.1. Achilles and the Tortoise
The Problem

(Om)— (100 m) (110m)

< Inarace, the Quickest runner , Achilles , can never overtake the Slowest , Tortoise , since the
Pursuer must first reach the Point whence the Pursued started , so that the Slower must always
holdalead >

This problem was devised by Zeno of Eleato support Parmenides’s doctrine that < all is one in
Euclidean Absolute Space >, contrary to the evidence of our senses for plurality and change and to others
arguing the opposite . Zeno’s arguments are as proof by contradiction or ( reduction ad absurdum)
which is a philosophical dialectic method . Achilles at point ,A, allows the Tortoise at point ,T, a head
start 100 m, and each racer starts running at some constant speed , one very fast and one very slow , the
Tortoise say has further 10 m at point ,B, .

Since Straight line AB is continuous with points as filling, The Quickest ,

has to pass Infinitive points to reach point T , so since the steps are the points ( % =0) ,
The Quickest will never reach point T .
The same also for The Slower with step , ( % = 0) will never reach point B .

1.2. The Arrow Paradox (Arrow)

The Problem
< If everything when it occupies an equal Space is at rest, [PNS] , and if that which is in locomotion
is always occupying such a Space at any moment , the flying Arrow is Therefore motionless >

I (10 m) I
(10m) ds = a+b.i = v.dt (10 m)

A > B

- N— C-D - > B

The Arrow Paradox is not only a simple mathematical problem , because is referred also to ,

motion in Absolute Euclidean Space, i.e.

in a Space where issues Geometry , with all the unsolved till recently problems as ,The Parallel Postulate
the Squaring of circle etc, and also the Physical where Space [PNS] is not moving and because of its
Duality ( discrete and continuous as Complex numbers are ) , shows that ,

Time is not existing as any essence but only
a measure for measurements , i.e. a number .
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This Paradox is not in metaphysical sphere of mind since is was proved in [15] that, Complex numbers and
Quantum Mechanics Spring out of the Quantized Euclidean Geometry .

As before Straight line AB is discontinuous ( discrete ) with dimensional Units, ds=CD as filling

and continuous with points as filling ( The Complex Numbers in the general form w=a+b.i),
which is the Dual Nature of lines ( line = discrete with , Line-Segments , and continuous with points ).
It has been shown that PNS Primary Neutral Space is not moving and Time is not existing, so Points,
in Primary Space cannot move to where they are because are already there and motion is impossible.
Since any Points C,D of thePrimary Neutral Space, PNS,are motionless (v= 0)thisisatany
Time (the composed instants are dt=0),andso then motion is impossible, i.e.
issues [ds=a+b.i=v.dt ] where, for

a=0 then ds= bi=vdt and for

b#0 and dt=0 then ds=Constant= v.0 — ie. v = o, for

b=0 then ds=a=v.dt andfor dt=0 then— ds=a=Constant= v.0 —

i.e.again, v= o |,

Thereforein PNS, v=o , T =0, meaning infinite velocity and Time not existing, so,

Since Arrow ismoving from point A to point B, then exists the Numerical order

A — B which is notvalid for Temporal order (dt) . In casethat dt=0 then motion from Point

A to point B hasnotanyconcept, andthedistance CD, and anywhere existthe Equal CD |,
iIsunmovable | i.e.

Motion of points C,D of PNS is not existing because time (dt = 0) and infinite velocity (v = x )
exists , while motion of the same points C, D existsin PNS out of a moving Sub-Space of AB
(arrow CD is one of the oo roots of AB) where , (ds=CD =The Monad inPNS). [15].
It has been shown that Primary Neutral Space [PNS] is not moving and Time is not existing , so
Points , in Primary Space cannot move , to where they are , because are already there and motion is
impossible . Since Points T, C,,, of Primary Neutral Space , PNS, are motionless (v=0)atany Time
( the composed instants are dt=0), then motion (s =v.dt) is impossible . i.e.
In PNSvelocityv=o and Time =0, meaning infinite velocity ,v, and Time is not existing , so since any
Arrow (avector) moving frompoint A to point B, then exists a Numerical order A — B ,which is
not valid for Temporal order (dt).Incase dt=0 then motionfrom Point A to point B has not
any concept , and distance , CD magnitude , and anywhere exist the Equal CD which is unmovable (s=v) ,
i.e. The Motion of points C,D,T.... of PNS is not existing because time (d t = 0) and for ds =
Any constant exists with infinite velocity (v =o0) while motion of thesamepoints C,D,T existsin
PNS out of amoving Sub- Space of AB ( Included Arrow CD is one ofthe oo roots of this line
segment AB ).
Monads ds=CD=0 — oo are Simultaneously, actual infinity (because for » = o then
ds=[AB/(n=x)] =0 i..apoint) and, potential infinity , ( because for n=0 then

ds=[AB/(n=0)]= o« i.e.the straight line through sector AB .

Infinity exists between all points which are not coinciding, and because Monads ,ds, comprises
any two edge points with Imaginary part, then this property differs between the i, infinite points
oras ds =Ai+ Vi, which (A= Space,i=Energy), isthe Quaternion .

Since Primary point ,A, is the only Space then on this exists the Principle of Virtual Displacements W =
ff P.ds =0or[ds.(Py+Pg) =0], i.e.forany monadds >0 Impulse P=(P,+Pz) =0 and[ds.(Py+Pg)=
0], Therefore , Each Unit AB = ds > 0, exists by this Inner Impulse (P ) where P,+Pz=0, — i.e.

The Position and Dimension of all Points which are connected across the Universe and that of Spaces exists,
because of this equilibrium Static Inner Impulse , on the contrary should be one point only (Primary Point A
= Black Hole — ds=0 and P = o) . [17,22] . Monad AB is dipole [{A(Py) <0—(Pg)B}] and it is the
symbolism of the two opposite forces (P,) , (Pg) which are created at points A, B . This Symbolism of
primary point ( zero 0 is nothing ) shows the creation of Opposites , A and B, points from this zero point
which is the Non-existence. [13] .
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All points may exist with force P = 0 — { PNS the Primary Neutral Space} and also with P # 0,
( Py+Pg=0), { PS is the Primary Space} for all points in Spaces and Anti — Spaces , therefore [PNS] is
self-created , and because at each point may exist also with P#0 , then [ PNS ] is a ( perfectly Homogenous ,
Isotropic and Elastic Medium ) Field with infinite points (i) which have a =+ Charge with force Pi=0—
P=A— o and containing rotational energy A in cave A/2.

Since points A ,B of [PNS] coincide with the infinite Points , of the infinite Spaces , Anti-Spaces and
Sub-Spaces of [PNS] and exists there rotational energy + A and since Motion may occur at all Bounded
Sub—Spaces (+ A , A), then this Relative motion is happening between all points belonging to [PNS] and to
those points belonging to the other Sub-Spaces (A=B) . The Infinite points in [PNS] form infinite Units
( The monads = segments ) AiBi =ds, which equilibrium by the Primary Anti-Space by an Inner Impulse
(P) atedges A, B where Py+Pz #0, and distance ds=0 —>N— 0.

Monad , the discrete Unit ds = Quaternion ( AB ) isthe ENTITY and [AB — P, , Pg ] is the LAW,,
therefore Entities are embodied with the Laws . Entity is quaternion AB , and law |AB| = Energy length
(the energy quanta ) of points |A,B| or the wavelength where then AB=0 and imaginary part are the
equal forces P, , Pg as the fields, the medium , in monads , ( This is distinctly seen for Actions at a
distance , where there the continuity of all intermediate points being also nothing , is succeeded on a
guantized , tiny energy volume which consists the material point i.e.

it is a field , the medium, or by the Exchange of energy in the Inner-monads field ) . [39-40].

Pythagoras definition for a Unitis — it is a Point without position , while in Material-geometry
a Point is — Linearly [ @s? < ©s? ] or Rotationally [ @®s*> LU Os? ], is a Unit having position.

1.3. The dichotomy Paradox ( Dichotomy ) :
The Problem

< That which is in locomotion must arrive at the half-way stage before it arrives at the goal >

©om) — (50 m) (100 m)

As before , Straight line AB is not continuous unless a Common Dimensional Unit AC > 0 or,as
the problem,ds =0 — AB/2 — AB isaccepted and this because point C ison line AB, where
then issues CA + CB=AB and since CA=CB then CD < CB therefore point D on (AD) will pass
through C on (AC) before it arrives at the goal B on (AB) .

1.4. The Algebraic Numbers

From priors , Monad = AB=0 < |AB| <+, awavein AB Cycloidal or circular cave with
wavelength A= 2.AB, which represents the Spaces, A, the Anti-Spaces, B, the Sub-Spaces of AB
which are the Infinite Regular Polygons, on circle with  AB as Side , and on circle with AB as the
diameter , and it is what is said , monad in monad . According to De Moivre’s formula the n-th roots on
the unit circle AB are represented by the vertices of these Regular , n-sided Polygon inscribed in the
circle which are Complex numbers in the general form as,

w=a+bi =re® and, a and b= Real Numbers |,

r=va*b?, (¥)i = Imaginary Unit.

We will show that since Complex Numbers are as the Monads AB (A Monad is any two points non
coinciding ) and it is the only manifold , for the Physical reality , and in the same way the Euclidean
Geometry is also Quantized .

This geometrically is as follows,

a. Since Exists 2V 1 ==+ 1 orsquare roots of monadare [-1«< +1], therefore xx (axis)
coordinate system represents the one-dimensional Space (+1) and the Anti-Space (-1) which is ( the
Straight line),1.1=1 , (-1).(-1)=1 and [+1i]
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b. Since Exists 2V-1==+i or both directionally [ 1 1, therefore yy (axis) coordinate system
represents [-i ] aperpendicularaxison (-i).(-i)=+i2=+(-1)=-1,(+i).(+i)=+i? = -1
c. Since Exists 3V 1=thethreeroots[1,-%+(N3.i)/2,-%-(N3.i)/2 |
therefore xx-yy coordinate system represents the two - dimensional =+ Spaces and the =+
Complex numbers , (the Plane)
1.11=1 , [‘%+(N3.i)/2]1% =1,[-%-(N3.i)/2]® =1+i

d. Since Exists V1=21 =x1=[+1,-1],[*N-1 =  +i,-i ]
or on the two perpendicular axis -le+l, ]
therefore coordinate systems xx-yy represent all these Spaces , -i, Ii.e.

(£Real and + Complex numbers ), where Monad = 1 = ( that which is one ), and represents
the three-dimensional Space and Anti-Space (the Sphere) whichis, [+1]4=[+i]*=1.

The fourth rootof 1 are the vertices of Square in circle with 1 as diameter and this because

the Geometrical Visualization of Complex numbers ,isthe formula V1 = 1, + i ...(d)
and also since + 1 is the one-dimensional real Space ( the straight line ) , the vertical axis is the other
one-dimensional Imaginary Space =+i.

Since for dimension , discrete , are needed N+1 points, then (d) is representing the Space with
three dimensions (dx ,dy,dz) which are Natural, the Real and Complex . Monads ( or the Entities
= AB ) and are the Harmonic repetition of their roots , and since roots are the combinations of the purely
real and purely Imaginary numbers , which is a similarity with  Complex numbers ( Real and Image),
then , Monads are composed of Real and Imaginary parts as Complex Numbers are , i.e.

Obijective reality contains both aspects ( Real and Imaginary , discrete , AB, and the Continuous
Impulses P, , Pg ,etc.) meaningthat, Euclidean - Geometry is such Quantized , and becomes the
Energy — Space - Reality . [ 15]

i.e. The Position and Dimension of all Points which are connected across the Universe and that of
Spaces exists , because of this Static Inner Impulse P, on the contrary should be one point only
(Primary Point = Black Hole — ds=0). [43-45]

Impulse is oo and maybe,Vacuum , Momentum ,or Potential, or Induced Potential.

Change (motion) and plurality are impossible in Absolute Space [ PNS] and since is composed
only of Points that consist an Unmovable Space , then neither Motion nor Time exists i.e. a
constant distance AB = ds = monad anywhere existing is motionless. The discrete magnitude
ds=[AB/n] > 0 = thequantum ,and for infinite continuous n,then ds convergenceto O.
Even the smallest particle (say aphoton) has mass, the reaction to velocity change, [15] and any
Bounded Space of ds>0 isnot amass-less particle and occupiesasmall Momentum , which is the
Rotational motion . It is proved that this Rotational momentum , vector B , is the Spin of monads .

The Physical world is scale-variant and infinitely divisible , consisted of the finite indivisible entities
ds=AB — 0 called monads ( under Planck’s level ) and of infinite points (ds =0 ) in monads, i.e.
The Euclidean and the Material Geometry.

All entities are Continuous with points and Discontinuous , discrete , with the monads — ds >0 .

In PNS dt=0, which is the meter of velocity changes , so motion cannot exist at all and , ds = v .
Since any points A, B of PNS coincide with the infinite Points , of the infinite Spaces ,

Anti - Spaces and Sub-Spaces of PNS, and since Motion may occur at all Bounded Sub-Spaces
then this Relative motion is happening on the, e or e, dimensional to xx Space and «> Anti-Space
(the Straight line) between all points belongingto PNS and all those belonging to other Spaces .
Time exists in Relative Motion and it is the numerical order of material changes in the PNS - Space ,

and is not a fundamental Entity as is said in Relativity .??

On Monad AB, inany Space - level , and whichis=0 <> AB < + o« exists
< a bounded State of energy for each one between the Infinite Spaces and Anti-Spaces > and the
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[ Dipole AB = Matter = monad ] is the communicator of Impulses [P ] of the Primary Space.

This Energy monad is modified as the Quanta of Energy and is represented as the Dipole of Energy-monads
in any Space-level , and is proved that it is the Material-point .

2.. Euclidean and Non-E Geometries .

Synopsis 1:

Primary point , which is nothing and has not any Position may be anywhere in Space , if there is any
Space , therefore , the unique Primary point , A, being nothing also in no Space , is the only Point and
no-where, i.e. Primary Point is the only Space and from this all the others which have Position , and
because it is the only Space thus to exist point A , at a second point B somewhere else , point A must

move towards point B , where then A =B . Point B is the Primary Anti-Space which Equilibrium point

A, anditisthe Primary-Neutral-Space — [PNS]=[A=B]. The position of points in [PNS] creates
the infinite dipole AB and all the quantum quantities which acquire Potential difference and an Intrinsic
momentum (£ A) in the three Spatial dimensions (X , y, z) and on the infinite points of the (i ) Layers at
these points , which exist from the other Layers of Primary Space , Anti-Space and Sub-Space , and this
is because , Spaces = monads = quaternion . Since Primary point , A, is the only Space then on this point

exists the Principle of Virtual Displacements , Work W :ff P.ds =0 or[ds.(Py + Pg)=0], i.e.forany
ds = vector >0 Impulse P = (P, + Pg) =0and [ ds.( P, + Pg) =0], Therefore , Each Unit AB =ds >0, exists
by this Inner Impulse (P) where ( P, + Pg ) = 0. This Monad , discrete , ( Unit ds = Quaternion ) AB is the
ENTITY and [AB — P, , Pg ] is the LAW = the Content , therefore Entities are embodied with the Laws .
Entity is quaternion AB =a+h.i =r.e(®) | and Form |AB| = Energy length ( the energy-quanta ) of points
|A ,B| or the wavelength , and imaginary part are the equal forces P, , Pz as fields , or the medium , in
monads . Line segment AB is not continuous unless a Common Dimensional Unit AT >0 or AT =ds —
AB is accepted and thus in this way exists TA+TB= AB and then point T is ON straight line AB , i.e.
the whole AB is equal to the parts, TA, TB, where then issues the Property of Equality and the
relation between the Whole and the Parts . This property in Geometry issues in all Physical levels .

Primary Segment is of the Form AB , where Form |AB|, Finite AB and Infinite , o, to the zero Point

. (N, - — o . . .
LV:e"(T)b‘low‘ , and for N = oo — 0, where exists , The Content is Atraction Py<—Pg and the

Repulsion Py— «Pg , and Quantity in Real part is length AB = L, , and the Imaginary part is Quality
(P + Pg) =0, and when this Quality (P, + Pg) # 0 then is a differentiation , and so on .

Since also Imaginary Part is always (P4 + Pg) = 0 then Form and Content are absolutely inseparable and
pass from zero for all Opposites , so all Entities are embodied with the Laws , and since also valid (P, + Pg)
#0then |, the Zero equality is the Critical-Energy-Quantity {CEQ} for any transition in different
Quality , a kind of Catalyst which is not changing the composition of Primary Segment , it is the unity

of opposites , and since also Work = Energy involved in all levels , then Generally — is holding that ,

In Primary Segment AB = a+b.i = r.e(® exists the Contratiction and Identity , an Extrema-state of
Unstable-equilibrium on the edge of nothing , or the opposites interpenetrate in Unity , or Similar
charges Repel each other whereas opposite kinds attract , or a Tiny - Energy - Space , Anti-space
containing Work = Energy = Eternal Self-Motion as Wave , forming the Material world , Apriori .

The Ideal is nothing else than this Material-world reflected by the human mind and translated into forms of
thoughts . Since Monads are quaternion as w = a+h.i = r.e "’ composed of Real (a) and Imaginary part
(bi) as Complex Numbers are , so Work , Energy , is the Monad's most characteristic-existence .
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@ Perspectivity
_~~" (1) For Material Point AA"
(2) For Any Sepment AB
(3) For any Diameter on
circumscribed to ABC triangle
(4) For any Segment on

Ae : circumscribed to ABC Triangle
o &S (5) Deragues Theorem For

Planc Figures ABC - abc

with Center of Perspectivity

and Axis of Perspectivity

Figure.3.. Pole and Axis of Perspectivity for Points , Sectors , Planes , Volumes.
The two Perspective Desargues triangles ABC —abc  with their Axis and Center of Perspectivity.

2.1. Perspectivity

Projective in geometry has to do with Points , Lines , Planes and Spaces embedded in Euclidean
geometry as in Fig.3.
In (1) Perspective Points P, P lie on line PP" which is monad AA" , and where O is their middle point

of this material point AA".

In (2) Perspective Points P, P" lie on the circumference of the circumscribed sphere of Plane ABO
through AB axis , where O is the common circumcenter of Segment AB.
In (3) Perspective Points P, P lie on the Diameter of the circumscribed circle in Plane ABC , where O

is the circumcenter of triangle  ABC and O is the concurrent point on circle .

In (4) Perspective Points P, P" lie on any segment of circumscribed circle in ABC Plane , with O as center
and parallel to conjugate A'B".
In (5) Perspective Points P, P lie on the Axis of Perspectivity of the Planes of circumscribed circles of
Planes ABC, abc being centrally perspective.

Projective geometry , ( Desargues theorem ), declares that, two triangles ABC,abc are in
perspective axially, if and onlyif theyare in perspective centrally.

We will show that , Perspective and Projective Geometry is embedded and itisan Extrema in
Euclidean geometry.

Proof

a.. InF3-(4), Two points P, P’ on circumcircle of triangle ABC , form Extrema on line PP’. Symmetrical
axis for the two points is the mid-perpendicular of PP’ which passes through the center O of the
circle, therefore the Properties of axis PP’ are transferred on the Symmetrical axis in rapport with the
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center O (central symmetry), i.e. thethree points of intersection Ag ,Bg ,Cg are Symmetrically
placed as the other three points A’, B’, C’ on this Parallel axis .

b.. In F3-(3) points P, P" are on any diameter of the circumcircle , and then line PP’ coincides with the
parallel axis , the points A’, B’, C" are Symmetric in rapport with center O and the Perspective lines
AA', BB', CC'are concurrent inapoint O' situated on the circle .

When in F3-(5) , a pair of lines of the two triangles (ABC , abc, ) are parallel , then extrema case is when
their point of intersection recedes to infinity ,and axis PP' passes through the circumcenters of the
two triangles , ( Maxima ) and is not needed *“ to complete “ the Euclidean plane t0 a projective plane
Jd.e.

Perspective lines of two Symmetric triangles inacircle are concurrent ina
point, on the diameters and through the vertices of the corresponding triangles .

c.. When all pairs of lines of two triangles are parallel , the equal triangles , then points of
intersection recede to infinity , and axis PP" passes through the circumcenters of the two
triangles ( The Extrema case ).

d.. When the second triangle isapoint P  then axis PP' passes through the circumcenter of
the triangle .

From above is shown that Perspectivity exists between any triangle ABC, a line PP’ and a center O,
where then exists Extrema for each Point, Line , Plane , Space etc. i.e.

Perspectivity on a Plane is transferred on lines and from lines to Points . This is the compact logic
into Euclidean geometry, which holds in Extrema Points , and thus Projective and Perspective -
Geometry is an Extrema in Euclidean—Geometry in all levels without controversy or contradiction .

Mathematical interpretation and all the relative Philosophical reflections based on the Non - Euclid
geometry theories , must be properly revised and resettled in the truth one.

For conceiving alterations from Point to sectors discrete , lines, plane and volume is needed Extrema
knowledge where there happen the inner transformations on geometry and the external transformations
of Physical world .

A1 = AnyPoint of (+) Space A (2)

A1 = APointof (+ e
A 18 = Any Sub-Space (+) Spac

of Points Aq, B AR = Anyf,ju‘b-spage
A1B,A10= Sub-Space of Points Aa,B
of Points B,C Azn,Azc= Sub-Space

' of Points B, C
K = The Common K= The Cormunon Point

Point of Sub-Spaces on Sub-Spaces of
0 = The Zero Point Space ABC and
¥ C of 8 Aand ! i 2] Sub-Space A'B'C'

Figure.4..  The Coexistance of Space ABC and Anti-space A" ,B ,C  inaPlane.
The Spaces , Anti-Spaces of One Pointis A<A" ,of Two Points B,C < A'g,A¢ ,
of Three Points ABC,the Plane,is ABC < A", A’z , A'¢ ,and are the Extrema
points on any circumcircle in triangle ABC..
Discrete , on Geometry happens in all levels and Primary in STPL as shown below.

2.2. The Extrema Euclidean Geometry :

1.. In Figure .4. Extrema of a point A is point A" on Straight line AA™ and the middle point of segment
AA' is point O with equal distance OA = OA" . From point O is drawn the only one circle (O,0A=0B)
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on which exist infinite points forming any triangle ABC in the circle of this diameter AA’ .

Point A represents the Space and point A" the Opposite Anti-space .

In E-geometry the two points equilibrium because of equal distances OA , OA™ from midpoint O while
in Material-Geometry equilibrium because of equal Forces P, , P,- atend points A, A", from midpoint
O.i.e.itis Dipole =[O]==AB.

Is shown also the relation between point A" which is the Anti-space , with the three points A,B,C
representing the Space-Plane .

Lines CA’, BA' produced , intersect lines AB , AC at points A'c , A'g respectively .
Points A’¢ , A'g represent the Sub-space of , Space , Anti space A—A".

Al isany point on the circle between the points B, A’.

CAl,BAl produced intersectlines AB, AC atpoints A;c , A;g respectively.
Show thatlines A c, A;g are concurrent at the circumcenter K

of the triangles CA ;- A;g , BA'g A'¢.

Proof

Since angle < ACA'; =90° so angle <A'CA'g =90° also, therefore the circumcenter of
triangle CA':A'g is point K , the middle point of diameter A"cA'g . Fig.4 -(2)

Considering angle < A'cCA'g = 90°as constant then all circles passing through points
C, A'c , A'g have common radius KC .

Considering angle < A'cBA'g =90° as constant then all circles passing through

points B, A’c, A'g have their centeron A'c A'g line.

Considering both angles < A'cBA'g = A'cCA'g = 90° then lines BA’c , CA'g produced meet

lines AA': , AA'g at points A;c, Ajg suchthat line A, A;g passes through point K which is
(the commonto A;c A;g , A'cA'g segments) and when angle < BAC =0 as extrema case then

point K, coincides with Anti-space point A" which are both on the circle ,

i.e. From all contrary cases,

In an angle < BAC of triangle , ABC , exists a constant point K, such that all lines passing

through this point intersect sides AB, AC atpoints A;c, A;g Sothatinternal lines A;c Aip
concurrence on the circumcircle of triangle ABC and in Extrema case, angle<BAC =0,
this point becomes the Anti-point A’ = Ag where then lies on line AK becoming the AK, sector .

The case of anangle <A equal to 180° is next examined in Fig.3, as the general extrema cases
in a Plane triangle .

Kc A Kec
Ke=Ca=Cs A=Ba=Ca Es=Bc=Fa )

A = The Space
A’ = The Anti-Space
AR, Ac= Ami-Spaces
of B, C points .
A’B A'c Segment = The
Sub-Space of BC line
K = Extrems-Common
Sub-space Point of the

Spaces B, C

Ka, Kp, Kc=Extrema R

gub-SpafP];)ing ofthe Anti - Space Trisngle of

paces A, B, 2 KAa=AB=AC the Spase tri B C KA ¥ (3)
Figure.5..  In (1) Concurrency points inandout of any circumcircle of triangle ABC .

In (2) The Extrema Concurrency points of vertices of any triangle ABC .
In (3) The Extrema Sub-Space and Anti-Space of any Space Plane-triangle ABC.
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2.. In Figure .5. Extrema of the circumcircle triangle ABC on its vertices

In (1) , When any point A ; coincides with point B ( Superposition of points A; ,B),
thenline B A; isthetangent atpoint B, extrema, where then angle <OBK =90°.
When any point A ; coincides with point C , ( Superposition of points Al,C) then
line CA, becomes the tangent at point C , where then angle < OCK =90°.

Following the above logic for the three angles BAC : ABC , ACB , then,
KaB, KoC are tangents at points Band C and angles <OBK, =OCK, =90 °.
KgC ,KgA aretangents at points Cand A and angle <OCKg = OAKg =90°.

KcA |, KB aretangents at points Aand B and angle <OAK; = OBK; =90°.F.3-(2)
Since at points A,B,C of thecircumcircle exists only one tangent then ,
The sum of angles OCK, + OCKg =180° therefore points K, ,C, Kg areonline K Kg .

The sum of angles OAKg + OAK. =180° therefore points Kg ,A, Kc areonline KgK¢ .
The sum of angles OBK; + OBK, =180° therefore points K¢ ,B, Ky areonline KpK¢

i.e.

Thecircle (O,O0A=0B=0C) istheinscribed intriangle K,KgK¢ and the circumscribed
on triangle ABC.

In all Plane levels of Euclidean Geometry , the Space points A, B, C, the Anti-Space points
[A, B, C]1=[Ag,Bg,Cg], and Sub-Space points K, , Kg, K¢ lie on the Circumscribed circle
and Circumscribed to ABC triangle and it is the Extrema of it , to its vertices .

This coexistence of the three Spaces in One , is the main property of Spaces , and the Stabilizer
into this Mechanism , is the Work = Energy as Glue-Bond between them . [58]

Theorem : On anytriangle ABC and the circumcircle exists one inscribed triangle AgBgCg

and another one circumscribed Extrema triangle K;KgKc such that the Six points of
intersection of the six pairs of triple lines are collinear — (6+6+6) =18 . Fig.5—(3)

The six-triple points-line [ STPL] is line — of Points D, ,Dg ,D¢ - Py ,Pg ,Pc Where,
Triangle ABC — is the Space Triangle,

Triangle AgBgCg — isthe Anti-Space Triangle ,

Triangle K,KgK¢ — isthe Sub-Space Plane Triangle .

Proof : Fig.4 - Fig.5. (3) - Fig.6.

Let ABC be any triangle (The Space) , the K, ,Kg, K¢ are the points of intersection of tangents

at A,B,C points of circumcircle (The Sub-Space) , Ag, Bg, Cg be the points of intersection of lines

AK, , BKg ,CK and the circumcircle (The Anti-space) respectively .

1.. Whenpoints A, ,A coincide, theninternal lines CB, ,BC; coincide with sides CA,h BA,
so line KyA isconstant. Since point Ag ison Extremaline AK, then lines CgB, BgC
concurrent on line AK, . The same for tangent lines K, Kg , KaK¢ of angle < KgK K¢ .

2.. When points A; , B coincide, then internal lines CA, , AC; coincide with sides CB, AB,
so line KgBis constant. Since point Bg ison Extrema line BKg  then lines AgC, CgA
concurrent on line BKg . The same for tangent lines KgK¢ , KgK, ofangle < Kc KgK, .

3.. When points A, ,C coincide, then internal lines AA,, BA,; coincide with sides CA,CB,
so line KC isconstant. Since point C;z ison Extrema line CK: then lines B;A, AgB
concurrent on line CK¢ . The same for tangent lines K¢ K, , K¢ Kg of angle < K, K¢ Kg , i.e.

Triangles ABC, AgBgCg , KA\KgK: are Perspective between them ,
and consequently between the Spaces.
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Since Triangles ABC, AgBgCg are Perspective between them , therefore the pairs of Perspective lines
[AAg, BCg,CBg], [BBg , CAg , ACg], [CCg , ABg , BAg ] are concurrent in points P, , Pg , P¢ ,
respectively .

Since Triangles ABC, K, Kg K¢ are Perspective between them , therefore the pairs of Perspective
lines [ KgA,CB, CgBg], [KaB,AC, AgCg], [KgC, BA, BgAg], are concurrent in points D, ,Dg , D¢
respectively .

Since lines (KoK , Kg K¢ , KcKy) are  Extrema (tangents to circumcircle ) for both triangles

ABC and AgBgCg , of sides (BC, BgCg), (AB, AgBg), (AC, AgCg), then, the points of
intersection of these lines lie on the same line . i.e.

This compact logic of the points[ A, B, C ], [Ag Bg, Cel , [ Ka, Kg, K¢ ] When is applied on the three
lines (KuKg , Kg K¢ , KcK,) thenthe SIX pairsof the corresponding lines which extended are
concurrent at points P, , Pz , Pc for the triple pairs of lines ( Pascal's Perspectivity of points in
Euclidean geometry ) , [ AAg, BB, CCg |, [BBg, CAg, ACg] , [CCg, ABg, BAg] and at Points

D, , Dg, Dc forthe triple pairs of lines [KgK¢ ,BC, BgCgl, [KaKc , AC, AgCg] and
[KaKg , AB, AgBg], ( Desargues's Perspectivity of points in Euclidean geometry ) and all the

18 common points lie on a straight line the — STPL Mechanism .

As proved , Straight line AAg is continuous in ,ds, with ds = 0 as points of filling , and also discontinuous
(discrete) with the dimensional Units , ds # 0 , defining the Space , Anti-space at A ,Ag points and
Sub-space at K, , where, ds = quantum = AAg/n, (wheren=1,2,3 — oo, =[a+b.i] /n = complex
number and Infinitively divisible which is keeping the conservation of Properties at End Points A , Ag )
as filling , and continuous with points as filling (and forn = then ds=0 i.e.the o Positions of
pointsin ds) . On line AAg exists Euler-Savary mechanism for Couple-Curves.

2.3. Remarks on The Physical meaning
of the Geometrical Properties.

The [STPL] = Six Triple Points Line Mechanism.
The Geometrical mould on Physical world

1..[STPL] isa Geometrical Mechanism that produces and composite all opposite Space Points from
Spaces ( The three characteristic points A-B-C forming a Plane ) , Anti-Spaces ( The corresponding
points AgBrCg of opposite direction through the Zero space ) and the Sub-Spaces ( The Zero Plane
points K, ,Kg, K¢ is similar to Positive axis which passes from Zero in order to pass to the opposite
Negative axis ) in a Common Circle , Sub-Space , line or a cylinder .

2..Points AB,C andlines AB, AC,BC of Space,communicate with the Extrema corresponding
AgBg , AgCg , BgCg , of Anti-Space , separately or together with bands of three lines at points
Py , Pg , Pc , and with bands of four lines at points D, , Dg , D¢ ,
on common circumscribed circle (O, OA), consisting the Sub-Space. [17]

3..If anymonad AB (quaternion or Vector) , [s, v.Vi], all or parts of it , somewhere exists at points
A,B,C or at segments AAg , BBg ,CCg then [STPL] line or lines, is the Geometrical expression of
the Action of the External triangle , K, Kg K¢ , the tangents as extrema is the Subspace , on the two
Extreme triangles ABCand Ag,Bg, Cg (0f Space Anti-Space) creating 1,3,5, spin, the minimum
Energy - Quanta .( this is the How Opposites combine and produce the Material-Neutral-Points) . [29]
When the monad ( quaternion with real part = s = 2r and Imaginary part v =Vi= A =Q=m.v.r)isin
the recovery equilibrium (a surface of a cylinder with 2r diameter) , and because velocity vector is on the
circumference , then the two quaternion elements identify with points A,B,C ( of the extreme triangles
ABC of Space ABC ) and Imaginary part with points Ag,Bg, Cg (of the extreme triangles AgBgCg ( of
Anti-Space) , on the same circumference of the prior formulation and are rotated with the same angular
velocity vector w = 2xf.
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The inversely directionally is the rotated Energy + A and equilibrium into the common circle , so Spaces
and Anti-Spaces meet in this circle which is the common Sub-space . Extreme Spaces (the Extreme
triangles ABC) meet Anti-Spaces (the Extreme tangential triangles AgBgCg) , through the only Gateway
which is the center O of the Plane Geometrical Formulation Mechanism (mould) of the [STPL] line . [43]

Since the origin of Space [S] becomes, through the Principle of Virtual Displacements as , W:ff Pds=0

from Primary Point A which is the Space , to Az which is the Anti-space as the Inner distance ,ds, of Space
and Anti-Space in all Layers then , Distance ds = AAg is the Work embedded in monads and it is the what
is eternally moving and eternally stationary , and because of the Principal stresses + o , is vibrated .

Since also Work of the Inner Impulse distance of Space and Anti-Space is embedded in all material points of
universe , stationary points , a Torsional Oscillation A in STPL mechanism happens and thus a Natural
Wave-Frequency f,, = w/2m is embedded in Material-Geometry , from which exist the Euler-Savary
equations with the rotating and Rolling curves , and thus become the figures of Conchoide to Spirals
and all the others . [58]

Point, which is nothing and has not any Position may be anywhere in Space , therefore ,
the Primary point A, being nothing also in no Space , is the only Point and nowhere , i.e.
Primary Point is the only Space and from this all the others which have Position , therefore
it is the only Space and so to exist point A at a second point B somewhere else , point A
must move towards point B , where then A = B.

Point B is the Primary Anti-Space which Equilibrium point A , [PNS]=[A=B].

The position of points in [PNS] creates the infinite dipole and all quantum quantities

which acquire Potential difference and an Intrinsic moment = A in the three Spatial dimensions
(x, Y, z) and on the infinite points of the (i) Layers at these points , which exist from the other
Layers of Primary Space , Anti-Space and Sub-Space , and this is because Spaces = monads =
quaternion [9] .

Again , since Primary point A, is the only Space then on this point exists the Principle of

Virtual Displacements as W = f: P.ds=0 or [ds.(Py + Pg)=0], All points may exist with

P =0 — ( PNS) and also with P # 0 — (Spaces) because , (P, + Pg=0) for all points in Spaces

and Anti —Spaces , therefore [PNS] is self -created , and because at each point may exist also

with force P #0, then [ PNS ] is a ( perfectly Homogenous , Isotropic and Elastic Medium ,

in spatial and Temporal domain) Field with infinite points which have a + Charge with force
P=0—-P=A—>w.

Work ( W) is quantized on material-points as EM wave and spin =(p) and from this , equilibrium
and quantized angular momentum A which is independently of time and is capable of forming the
Wave nature of Spaces , following the Boolean logic and distorting momentum p=A , as energy ,
on the intrinsic orientation position of points , on all points of the microscopic and the macroscopic
homogeneity. _

Since also in common circle rotational velocity ,w, and momentum , A, are constants , and because
of these the constant velocity ,c, is created , so thus it consist a Pure quaternion which is the cause of
their Inner motion , ( This is the Electromagnetic wave which produces Spin ) and of their Outer Spin
( This is the screw helically Kinetic Energy wave Motion conjugation ) .

Conjugation equation of the two constituents w and A , gives ,

(o/ot, W)© (0,A)=(-A,wxA)=
(- ExP,VXA) = [A,Vx A ].[13-15] .

3.. The Material Geometry and Properties .

All above Geometric logic is simultaneously presented on Space , Anti-space and on the deep relation of
the Material-Geometry and Physics , because by Considering — point A as the positive Space = @ , point
Ag as the negative Anti-Space = © , and point K, as the Neutral =& Space then, in Fig.7 ,
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THE SIX-TRIPLE POINTS-LINE SPACES ANTI-SPACES DIAGRAM

/| ABC | Any Triangle

/N |KaKeKc| Circumscribed Extrema Triangle Ks PAPEPc Pascal's Line

DaDBDc Desarque's Line
—— 3 Conjugate Lines

6 Inscribed Extrema Lines
— 6 Circumgcribed Extrema Lines
—————— Conjugate Extrema Lines

AEBeECE | Inscribed Extrema Triangle

Figure.6.. The Six, Triple Concurrency Points, Line. [STPL] — D, , Dg , D¢ - P4 , P, P
[ ABC = The Space |, [Ag, Bg, Cg = The Anti-Space ], [ Ka, Kg, K¢ = The Sub-Space ]

The Space ABC, The Anti-Space Ag, Bg, Cg coincide in The Sub-Space K4, Kg, K¢ -

This Property of links ,constitutes the Instaneous rotation of, Plane Space, Anti-space, [ For point A is
the Rotation of Triangles OAD, , OAAg with velocity , v , on the circumference of circle (O,0A) ]
with Instaneous centers of rotation D, , P4 on STPL Line , where then equilibrium happens on AK,
straight line . Simultaneously Euler - Savary equation relates three directed quantities lying on the path
normal AK, and reduces to having K,Ag , KpP, always laid off in the same sense along the line AK,4,
and also the converse of Positions since inflection circle (O,0A) is the location of couples points whose
curves have an infinite radius of curvature as in Figure 7. where angle < AOAg = 180°. Euler-Savary
equation gives the radius and the center of curvature of this coupler curve between the Instaneous
Rotation of , Space and Anti-space .

In Figure. 7-8-9 , is shown the Lorentz factor y = sec.p , becoming from STPL mechanism and
related to All known Particles, following the Conchoide of Nicomedesto COSC . [58]

Gravity force is exerted on breakages [ + (W.r)*> = Material points = Dipole of the two + quantized
energy-spaces (w.r)? ] as velocity vector , ¢ , which is then decomposed into two reverse velocities

following the cycloidal motion , and consisting the intrinsic Stationary Electro-magnetic Wave of gravity,
and which is binding points of this Homogenous- Isotropic, Rest and mass-less nature Field.

The total dispersion Rotating energy of dipolesis [ £ A ]>= [p.c]*> +[m,.c?]?, which is the known relativistic
energy- momentum equation of Lorentz transformation equations.

It has been shown [16] that Projective and Perspective geometry are Extrema in Euclidean geometry into
[STPL] line, their boundaries becoming from common Space and Anti-space. Energy , Motion, follows this
Euclidean moulds, because this Proposition , Principle, belongs to geometry, and not to Energy which is
only motion.

In [33-36] The Un-clashed Fragments through center O, consist the Medium-Field , and
Material-Fragment — [ + s? | = [MFMF] is the Base for all motions, and Gravity as force [Vi] , while

the clashed with the constant velocity ,c, consist the Dark matter [ = €.s ] and the Dark energy [c.Vi] ,

or from — Breakages [ + s> == (wr)?] and [ Vi = 2(wr)? ] where then become Waves { Distance ds=AAg, is
the Work embedded in monads and it is what is vibrated } with Vibrating equations of motion becoming as

A — Particles, with Inherent Vibration ,
B — Gravity-Field-Energy, without Vibration
C — Dark-Matter-Energy constituents as,
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A..[ £V.s?] — Fermions and [v.Vi] — Bosons,
B..[£s?] — [MFMF] Field, and the binder Field , which is [ Vi] — the Gravity force ,
C.. [=C.s?> | — Dark matter , and the binder Gravity force [Vi] , [c.Vi] — The Expanding Dark Energy.

From above is seen thatin, A, and, C, case Energy as velocity , v, exists in the Discrete monads ,
+v.s>and =cC.s>. Case, C, declares that — Antimatter-Galaxies and Antimatter — Asteroids can exist

only as Dark-matter or and Dark-Energy and not as Antimatter light , - c .
B case, is the transportation of Energy from Chaos [PNS] , to the Material points

being, Linearly [ +s2 <> - s2 ], [ @s? «> Os?] or Rotationally [ @s? LU Os?] as shown .

THE STPL MECHANISM AND EULER-SAVARY Cubic-0f-Statiopary—Curvature—Mechanism

A B C =Any Triangle [ A Plzne ] SPACES ANTI - SPACES DIAGRAM
PaPaPc = Pascal s Line

Ka KB Ko =Circumacribed Extreme Triengle
AEBE CE = Inscribed Extrems Triangle Ks _» D; D;ch - teﬂijm'ques sline
njuga nes
6 Inscribed Exirema Lines
A" . . .
s 411 A — § Circumcribed Extrema Lines
- Mz Pole Plon v A 6 Conjugate Extrema Lines

[ EsAmp Pub, = R Kc
P Mh =T Materlal Angle @a= ¥4
d=vw;w P e

o

= g
[2) \l :!_r!

i{M
Pa;l;"-r—'m Pe Pa Pc

Figure.7.. ABC is any triangle (The Space) , K,KgK¢ triangle is the (The Sub-Space) , AgBgCg
triangle is (The Anti-space) respectively . The Instaneous Pole P =Ag of rotation is off the
circle on AAg axis .Inscribed to ABC circle is Common circle of STPL-{D4-P,} mechanism
The Reference System {D,- P,}=[R] (xy',Z', t') moves with velocity ,v, parallel to , x-x', axis
with respect to the fixed and Absolute System  {D,- O} = [S](x,y:z, 1) .

The Space point , A, moving on (p) curve , and Anti-Space point Ag moving on (g) curve
are rolling on the same Sub-space circle (O,0A) = (0,0Ag) which is the common cave-circles
of Material Geometry in STPL - {D5-P, } mechanism .

3.1. The Instaneous Pole P = Ag of rotation , on the Inflection-circle of Plane AD,Ag of STPL

. A THE YELOQCITY DIAGEAMS OQF The Unit Tff‘“__“‘““x THE COMMOM
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Figure.8.. ABC ,is any triangle (The Space) , K,KgK¢ triangle is the (Sub-Space) , AgBgCg triangle
is the( Anti-space) respectively. The Instaneous Pole P of rotation coincides with the
Anti-space point Ag on the circumscribed to ABC circle .
The Velocity diagrams for the Instaneous Pole P of rotation in STPL=[O,ABC]-{ Da-Pa}
mechanism , on the inflection circle of the Plane points A,B,C.

In (1) point Ky, is the velocity instaneous center for point A, in S, system .

In (2) point P s the Pole of rotation for points A,B,C.

In (3) Figure is the Velocity Diagram P —a,b,c for points A,B,C

In (4) When STPL is Tangential to (O,0A) circle then the two circles , The common-circle
and Inflection circle , cuton AP chord which is common to Velocities , and the
Accelerations of points A, P, coincide with D, , P, Desargues and Pascal s points .
Ontriangle ADjAg , Material lines X; XX, , formulate all referred curves .
Any rotation in three dimensions can be represented as a combination of a vector v,
and of a scalar angle ,¢, on AAg=AP axis which is the Euler rotation theorem-axis . [58]

3.2. The Angular Momentum of any
Material point in STPL mechanism .

From Physics momentum p=myv=m % ............ (1) where —

mass = the reaction to the change of velocity — |v| = the instant velocity equal to ds/dt which is
the change of displacement ds , where ds = I, and which is the Dipole =|[® ©]|=@=I=AB . [40]
Angular Momentum L=Ixp=|l|p|sing ........ (2) where —

angle ¢ = Angle subtended between direction of land p,asin[41] and |=a position vector .

Differentiating (2) thenis,

E:d—lxp+|xd—‘°:vxp+IxF:%+IxF:0/m+IxF:IxF:J. a .........(3) , where
dt  dt dt m

J =moment of Inertia, a = acceleration.
Since p = m x v, and which is a Torque acting on the particle about its axis through I , or

dL . : . .
i I x F—isaTorquealso, i.e. Itisthe Linear momentum .

Remark : % =1 x F = Torque — which suggests that , equation (3) is the Extrema case between ,

the Linear and Angular Momentum , where then for instaneous velocity v = w.r , then L = m(w.r).|
i.e. Angular momentum is equal to the followings —

1.. To the reaction ,m, of the change of position vector I, through material point axis AB .

2.. To the Intrinsic angular velocity ,w, of the material Point as a cave of radius , r .

3.. To circular orbit of radius ,r, of material point.

4.. The length |l] of the position vector which is the wavelength A =4m.r of the material point .

Since any Monad , (Unit) AB= L, isthe ENTITY and [A,B— P, , Pg] is the LAW , so Entities are
embodied with the Laws.
Since Entity is quaternion AB , and law |AB| = length = the Real part which is the Space of points
A, B thenimaginary part (i) are the forces P,,Pg or the fields in AB .
By definition i=vV-m.1and(-m1)?=-1m ..
[Energy]? = - [ Space ] = Anti-space and since also exists A X A =- (- m.1) 2=+ A.Vi, the basic
equation of quaternion becomes [-(AXA)/m £ AXVi] =[A,+AxVi]
i.e. wavelength A = - (AxA)/m where m = a constnant depending on the reactions to the
present or other conditions . Applying this in energy cavities then wavelength , A , becomes ,
A= e—i[(g)b]2 = e—i[(%ﬂ).b] = e-ilMb _,je.
The Massive mechanism Diffraction and the Energy mechanism Diffraction , The Quanta , are
Interchangable as , ¢—i(178.10-7)*=,-1.(356.10"14) gnd for Relativity massive Energy
(AXA) = (- m.i) X (- m.i)=m (i)*=-m .(v)? = - m..v%, where imaginary part,i= v , i.e.
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The Space aquires Energy as Velocity and becomes an Energy-monad .

Applying quaternion equation [-VA ,VxA] =0 for point ,O, and constant velocity , ¢, then
[-Vc ,Vxc] =0 where [-Vc] L [Vxc] meaning that it is a mechanism that instantly transports
breakage masses in two directions dynamically and perpendicularly to all Inertial frames Layers .
From Velocity-Energy vector are produced the three breakages [+s>=+ (wr)?] and [Vi =2(wr)?]

and from them Fermion and Bosons . [26]

3.3. The Absolute and Relative Motion .
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Figure.9.. ABC is any Right-angled triangle at A (The Space) ,K,KgK¢ triangle is the (Sub-Space),
AgBgCg triangle is the( Anti-space) respectively. The Instaneous Pole P of rotation is off the
Circle of diameter BC . The Poles of rotation lie on {D4- P,} Reference system.

Reference System {D,- Po}=[R] (x',y',2, t") moves with velocity ,7, parallel to , x-X', axis
with respect to the fixed and Absolute System  {Dj- O} =[S](X,y.z, 1) .
The Geometrical expression of Lorentz factor ,y, isas secq@ =y=0D,:AD, =
+ 1 /[ V1 = (v/c)? ] and which is the Conchoide of Nicomedes , {s=a+b. seco },
and which acquires the material Angle o = \

c2—r2

The Relative Motion.

Because Properties In and On [STPL] line , are relative to the only one Equilibrium and Absolute system
+ A =r.mv =r.m.w.r = mr2w, S0 exists that what is called Relativity .
As Absolute System let it be [S] = {D,-O} = STPL mechanism , and as
the Relative (Reference, Affine) System, [R] = {D,-P,} . Fig-9
The Relative motion [S] ={D4-O}, [R] ={DA-Pp} of the two above Systems :
It was shown , that in {D,-O},(x,y,z, t) , System ¢,v, vectors are isochrones i.e. period T =L/V =2aR/V
= 2n/[c/r,] = 2n/[v/r,] — c/r.= VIr, — c.r,= V.1, ,where r, r. are the radius of their intrinsic rolling
circles . In F-7, this relation is Geometrically expressed as —

secg = ODy :ADy =y= £1/[N1=(v/c)?] =c/[Ve2—v?], anditis

a geometrical Cycloid property equal to Lorentz's ,y, factor. Newton's laws

are true into Reference System [R]= {D5-P,} by,

Considering {D4-0},(x,y,z, t) , as the fixed frame [S] of the coordinate system in the Gravity cave
(d=2r) , and point A(x,y,z) is fixed on circle (O,0A) which is rotating with a velocity v= wr , and
of angular velocity w =2n/T = 2xnf , where period of rotation , T, then is also constant .
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Since acceleration ,a, for a quaternion z = (s + v.Vi)is a=[d*z/dt*] = (ds/dt.v.Vi) +s.d(@.Vi)/dt=0 +
s.d(wr)/dt =0 + 0, and this because w = constant for both , therefore , velocity v = constant also , i.e. —

Centrifugal velocity of Absolute system [S] is any constant, ¢ , and this because angular velocity ,w,
Is constant also and thus , is not needed to accept apriori this constancy of velocity ¢ =0 — v — o o0n
circle (O,0A) toexistin frame, so

automatically is defined the conversion factor t = time , between the conventional time units (second) and
length units (meter = A.D,)oras c.r, = V.r. ,— ¢ (v)(T/2n) = v(c)(T/2n) — ¢(v)/w = ¥(c)/w which is
happening with the same ,w, without any restrictions , in contradiction to General Relativity which is an
axiom apriori.

This is the why conversion factor , t = time , has not any essence in all universe ,

but it is a meter of changes only .

Because [STPL] line of the fixed frame is becoming from this system [S] , then this relative frame [R}
Is common to the fixed one (common D,) andletitbe [R](X.y,z't).

From figure Fig-7 , sing = (v/c) meaning that the Relative system , [R](x"y',Z', t') , ( the Affine Frame) is
the projection of Absolute Frame [S] = {D,-O} - (X,y,z, t) where exists as Simultaneity for all motions , i.e.

[R] = {DA_A} = [(X"yvaz" t') ] D
[S] = {DA'O} = (X,y,Z, t) = [R] YO= ( X',y',Z', t! )
Considering point D, as the common center and [STPL] as the x-x axis of the two systems , then
becomes D4 (x,y=y', z=2,t)and for all linear systems D, (X,y=Yy,z'=z,t") respectively.
This specific state of constancy , i.e., the Centrifugal velocity of Absolute system [S] to be a constant ,c,
and the rectilinear motion with respect to one another , defines the natural Inertial frames , and because of
uniformity of Space and motion , therefore occupy the same meter of their changes , (i.e. the Time) .
Since also points O,A remove to point D, isochrones by their intrinsic property motion , which is —
their wavelengths are a Stationary wave in cycloid « following Lorentz's factor ,y, then this following ,
happens also to all frames which make this motion , and so issues {D,-O} =7.{D,-A} .......(2-0)
On this Relative system D4( X', y'=y, z' =z, t") are conveyed , the Breakages [ + (wr)?, 2(wr)? ] of (O,0A)
circle after the colliding with the rotating velocity v = w.r of the [S] system , and are the fundamental
particles , Fermions and Bosons, or by escaping consisting the Rest Field and Gravity , or Dark matter and
Dark Energy , as analytically is shown . [39]

Remarks :

a.. Material point A == |(w.r)?| of the Fixed System {D,-O} travels with velocity ¥ at point D, , S0
geometrical distance A.D, in the Relative System [R] = {D,- Pp} IS A.D, = X'+ vt', and because of the
isochrones motion in the Fixed System [S] = {D,-O}, itis holding,

X=X+ vt)yor x=(X+ v.t)yy=[x+ v.t]/[V1-(v/c)}] ....(2a)
Inversely, by using (2a) , where [S]={ Dp-A}= {D,-O}/ v , then if Material point A of the Fixed
System{ D,-O} travels with velocity v at point D, , the geometrical distance AD, in the Fixed System
[S]={Ds-0O}is > A.D, = x-v.t andinthe Relative System ,
[R1={ Dy Py} itis — X' = (x-vt).y=[x-vt] : [N1-(v/c)]] ......(2b)
3.4. The Quantization of E-Geometry

and its moulds .

It was shown in [58] that common-circle of radius , r. , is the common source of vibration excitation for
the Space , Anti-space , considered as rotating with constant angular velocity w . The same also on all lines
joining the Space , with Anti-space points , and the STPL line , and Particles acquire an Inherent Vibration ,
f, becoming from the material's point property .
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This vibration , the frequency .f, is the configuration of Conchoide of Nicomedes which is connecting
the Glue-bond , o, of the Spaces , of this circular rotation , and Generally the changes on axis , B , from
the Instaneous circle of rotation of the Plane Space , and Anti-space AAg through , K, , Neutral point
of the STPL mechanism.

3.4.1 The Quantization Meter — Moulds

KoA | KoD XXI1/ AD KoA | KoX XX1/ AD KoX | KoB KoX/KoA=KoXl/KoD =XX1/AD
KoX / KoA = KoX1 / KoD DA=0X=0Ko OX | AD | XX1 KoX2/KoA2=KoX12/KoD2=XX12/AD?
KoA /KoX = AD / XX1 (KoA)?/(KoX)? = AD / XXI (KoD)*/{(KoA)*=KoX1 */ KoX * = KoZ / KoB =2
KoD / KoX1 .
. D
D Ko
1
Ka
£ o 7 X
£
THALIS MOULD FOR THE EUCLID MOULD FOR THE PLANE MARKOS MQULD FOR THE SPACE
LINEAR AND PARAILEL PARATLEL RATIO EXTREMA IN PARATLEL RATIO EXTREMA IN THE
RATIC EXTREMA Markos SEMI - STPL Line DUPLICATION OF THE CUBE
(1) (2) (3)

Figure.10.. The Thales, Euclid, Markos Mould , for the Linear — Plane - Space
Extrema Ratio , Meters .

In (1) is the Linear - Ratio where, length K, A analogousto monad K X isequal
to AD / XX; following the Euclid’s parallels .

In (2) is the Squared - Ratio where, length K, A squared to monad K X squared
is equal to linear ratio AD / XX; following the Euclid’s parallels .

In (3) is the Cube - Ratio where, length K,A cubtomonad K,X cube isequal
to linear ratio K,Z/ K,B following the Euclid’s parallels .

Quantization of E-geometry is the way of Points to become , discrete , as — ( Segments ,
Anti-segments = Monads , Anti-monads) , (Segments ,Parallel-segments = Equal monads) , ( Equal
Segments and Perpendicular-segments = The Plane Vectors) , ( The Un-equal Segments
twice-Perpendicular-segments = The Space Vectors = Quaternion ) . [15]

Monads and Segments being quaternion occupy Massive and Energy magnitudes called Meters . Since
points A, B, C (of the extreme triangles ABC which denote the Space ABC ) are in the recovery
equilibrium with points Ag , Bg , Cg , (of the extreme triangles Ag Bg Cg which denote the Anti-Space )
and meet also in the same common circle which is the Common Sub-space , therefore Energy between the
two Spaces passes through Sub-space from Extreme Spaces ( Extreme triangles ABC and Extrema
Anti-triangle Ag Bg Cg in the Sub-triangle K, Kg K meet in this circle which is the common to all
spaces. i.e. common-circle of radius, r. , is the common source of vibration excitation for the Space ,
Anti-space , considered as rotating with constant angular velocity ,w, becoming from , t o ..
Since Space , Anti-space are on the same circle then their relative motion is the , Rolling of Space ABC on
Anti-space Ag Bg Cg and since also this relative motion is applied on STPL line , then D, P, , points
are the corresponding linear links of vibrations and Poles of rotation . [58]
Anti-segments = Monads , Anti-monads) , (Segments ,Parallel-segments = Equal monads) , ( Equal
Segments and Perpendicular-segments = The Plane Vectors) , ( The Un-equal Segments
twice-Perpendicular-segments = The Space Vectors = Quaternion ) . [1]
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In [62B] was proved that , By Scanning Any Space-Monad KK; toa Space — Monad KK, of the
points K, K; , K, on circle , the Work produced is conserved in a Space - triangle in the circle , and
in one of equal area outside the circle , which is the Anti-Space triangle , meaning that ,

The above relation of this Plane Work , it is The Quantization of Geometry — Shapes into the
Plane — Stores of Anti-Space , consists the Unification of the Geometry — monads with those of
Energy monads , and which were analyzed and have been fully described

3.5. The Deduction of Projective- Geometry
And Perspectivity in E-Geometry and
further in Material-Geometry

Perspectivity and Projectivity of Points :

A.. For One point A perspective point A", lie on the straight line AA"™ which Coincides to axis PP" of
Perspectivity . Since any Anti-point Az on Line PP lies also on the circle of radius AA™, and since points
P, P" lie on the same circle therefore points A", P~ , Ag coincide with PP Axis of Perspectivity as this
in Fig3-(1).

B.. For Two points A,B perspective points A",B", lie on the straight line A'B" which is Parallel to axis
PP" of Perspectivity . On Line PP" lie the Anti-points Ag ,Bg which is the diameter AOB of the circle , and
whose points P, P lie on the circle . The Infinite Axis PP of Perspectivity are Coinciding to Perspective
lines of points A*,B" and are also Symmetrical to the center O as in Fig3-(3).

C.. For Three points A,B,C not coinciding , perspective points A",B",C" lie on the straight line A'B'C"
which is Parallel to axis PP of Perspectivity . On Line PP" lie the Anti-points Ag ,Bg ,Cg , which line

PP" is Symmetrical to center O of the circumscribed to ABC triangle circle , and whose points P, P lie
on the circle . The Infinite Axis PP" of Perspectivity are Parallel to Perspective lines of points A",B",C" and
also Symmetrical to center O as in Fig3-(3).

From above is seen that both Perspectivity and Projective - geometry are incorporated in Euclidean
geometry and this because of the Anti-points of Material geometry .

Because the New logic , of Material Geometry responds to Physical reality , the consistent Systems

of the Non - Euclidean geometries - have to decide the direction of the existing mathematical logic.

This is the why conversion factor , t = time, has not any essence in all universe , but it is a meter of

changes only .

Since Time in Theory of Relativity is the main substance of Space - Time , then must be a quantity which
has magnitude and direction and must follow the vector addition 3+b=ap . Unlike , the time intervals

follow the Algebraic addition for scalar quantitiesa +b =t.

Proper time is measured between two events in GR  Space-time and it is the Lorentz scalar ,where
there time , t, exists as a measure of changes in the velocity and distance vectors of an isochronous
\ectors-racing .

3.6. Waves and the exponential form of Monads
Angular velocity w, and rotational momentum , A , in a cave conjugate, and are represented as ,

(c/ot, W)© (0,A)=(-A,wxA) =
(- HxP,VxA)= [A,VX A]. [13-15].

Since points A, B of [PNS] coincide with the infinite Points , of the infinite Spaces , Anti-Spaces and
Sub-Spaces of [PNS] and exists rotational energy = A and since Motion may occur at all Bounded Sub -
Spaces (£A , A) , then this Relative motion is happening between all points belonging to [PNS] and to those
points belonging to the other Sub-Spaces (A = B) . The Infinite points in [PNS] form infinite Units (monads)
A;B; = ds, which equilibrium by the Primary Anti-Space by an Inner Impulse (P) at edges A, B where exists

PA+PB#0,anditis — ds=0—N — oo,
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Monad , (Unit) AB, Quaternion is the ENTITY and [A, B-P, , Pg] =Dipole = [O] = & =AB

the LAW , the Material-point , so Entities are embodied with the Laws. Entity is quaternion AB, and law
|AB| = length = The Scalar and Real part which is the Space of points A,B and maybe any point A with its
Pole B of rotation , and this since Space-curves are rolling on Anti-space curves , and Imaginary part the
forces, P, , Py or the Electromagnetic fields of AB . [58]

3.7. Cycloid — The Inner Isochronous motion of monads .

Isochronous motion of a point A, on cycloid happens in all Material-points , where the ,y, axis reach x-x
axis at the same time , regardless of the height from which they begin. This property is used for breakages
on Common-circle Before these reach STPL line isochrones. [31]

In quantum systems, the rotated energy A = Q can beisolated as frequency
(incarbon monoxide molecule as integer multiples of 115 GHz = 115.(10°Hz) = 1,15 .10?

Hz = cycles / second and 1 =1,128.10"1° m) and then by using the formula for angular frequency
related to Planck constant, h, then — Work= Wy = (n/4). C, .W.2> = (n/4).1,6939.103%.(2x)
1,15.1011.1,4943.1072° = 1,249.10%¢ J /1,602.10"1°= 7,796. 10*> (eVs¥m?).

The Rotating Energy , A, isbounded (flowing) in the three Energy States say,

k1, k2 =the Plank Scale , and k3 as below

W=A.d51=k2= A . 10735 m = ET= [m.V.E]2 +[A.v.B +Axv.B]? = (n/4).C.w.2> = (WA)A=h = ET =
A. 103 m=k3=A.ds3=W= Work

i.e. The Work is embodied in the three regions k1, k2,k3 asthe rotating Energy A s
Ondipoles AB = ds1,ds2,ds3 inthe Configuration of covariants A, ds , with constant
C, = 4.Ad5/mwA2) and d5 =1073> m to exist so simultaneously the Equation of ~Quaternion = Space
d5 = 107 m= Z =[s+ n.Vi]=[s+ ni]=Work=Total Energy = ET=[AV+AXxV]=

[AM+AXM]=v[mVE22+[A.VB + AXVB]2=v [m.VE2]+S2 =

J[M.VE?] +Npl.vB1 P+Np2.vB2 PHNp3.vB3E = (Zg)Y = (A, AVi)Y = |7 |". e [vwo] =
| Zg|". er{[ A Vi/~N A'A]. [ArcCos (WA/2 |. \Z5 . Zg[] ¥ is therefore of Wave motion and
w =4.Wd / (m.C.A2?) with velocity v of the Energy Ellipsoid in the two perpendicular curled fields
E=V.A and B=VxA.Both curledfields consist the quantized energy as the new monad ,
the curled fields .

The Quantized Energy ET, inthe three quantized Regions k1 ,k2,k3 asMonads QU

with the length , h, boundaries are ,

k1=[AB] = Work =Energy= [PNS], Zg[»1,A] with A1=0 —3,969.107%?m
8,906. 1073*m and —» kl—k2=Co.A22wn/4 = (h/2m)w = h.f=<8,906. 1073°m .

k2 =[ AB ] = Work = Energy = [PNS],

[A2, A] = A A = Rotational Energy = A.(F.M.w.|r[) = Spin=Q=8,906.10"3*m < A <
Planck Scale 1,78118.107"m.
k3=[AB]= Work = Energy= [PNS],[A3,A] witha3 >=1,78118.10"" m<ow.

3.8. The Flow Plan of the Space - Energy Universe .

(1). Itwas shownin [9-18] whatis Primary Neutral Space as well as Infinity [15] and
rotational energy , A, in [22] , so

[PNS] >[A.B-P A ,P B] = Work W= |[ET| =[|A|lV+AXxV] ->W=[Pds=0—
and Time T=0 is the Cause ,because Primary Point A isnothing andis Quantizedas —

Point B (where then is following the Principle of  Virtual Displacements as W =[P.ds=0) =
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Force x Displacement = Energy x Space, and according to the ancient Greek Philosopher

Anaximander — [ The non-existent ( i.e Point A), Exist whenisDone ,itoccurs as
(PointB)=[Toun Ov ,Ov vyiyvesbou ] =[ T6 timota vrapyst Otov avtd yivetan | . [21]
The relative Range is Displacement |AB|

(2) — Space -Anti-space, 0 — k — Infinity .

[PNS] > [|AlV+AXV] =2Z=

[A,£AXV] = |Z|™. er{[ A VI/VAA].[Arc.Cos (WM/2|. VZ5". Z[] }
which is the Beyond Gravity Forced- Field . [25]

(3) — Nochangeofds — Time T=0

Cause is the moment Lever of Primary Forcesand is Quantisedas — Spin =
< is The Spin modelling of the microscopic description >. [19]
The relative Range isof Infinite Pointsin the Displacement |AB| , Infinity .

(4) [PNS] > [A,xAXV]=20=A=nRT/V(L=C) — ltisthe Gasequation where —

No changeof ds — TimeT=0

Cause is the Heat causing vibration on moleculesand is Quantised as —

Intensity ( Pressure ) and the relative Range is of Infinite Points in Displacement |AB| =X .

(5) > Forregion k1 z=|zg|. e "(°"2)10 = Energy Under Planck length , The Tank Cavity
of Gravity,where VE=0 and Total Energy ET = A.vB.+ AXVB and is the accelerating
removing , rotatingenergy A to v B .

For vm = 0 and ET=A.B.+ AXxVB , itisthe linearly removing, energy A ,
towards , vB , wherethereis No change of ds ie.— Time T=0 and ,
Cause is the High Heat Conservational Balanced Tank of gravity and is Quantised as —
The Fundamental particles ( Bosons and Fermions). [29]

The relative Range is of Infinite Points in Displacement |AB| ,i.e. Infinity.
(6). 1| > k2 z=|z0l.e"®"2)% = Energyin Planck lengthto — oo.

The changes of ds presupposes —
Time T= t .The Cause are the Infinite changes of Space and is Quantised as , —
Matter , Energy and Existent . The relative Range is the Planck’s - length .

(7). —> k3 z =|Ale "™ /2020 =y Black Holes Temperature Balanced Tank Energy length

isas, PV =nRT and (PA = W; = oT%
— Nochange of ds — and Time T =Constant

Cause is the Very high Heat causing Vibration on molecules and is Quantized as —
Intensity = (Pressure = Fd = Cx = +C,.w.[VA2-x?])

i.e. Cause — (Constant Co) — Quantized as New monad .

The relative Range is  Infinity . i.e. The meter of Space-Energy changes (Thetime=T)
exists in k2 quantized Region only .

(8). — Quaternion and Regular Polygons
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De Moivre’s formula for the nth roots of a quaternion, where q = k.[ cos.@+ [Vi].sin.¢] is for w = 1/n,

g" = k" .[cos.wo + € .sin.w@ ] where q = z = + (x+y.i), decomposed into its scalar (x) and vector part (y.i)
and this because all the inscribed Regular-Polygons in the unit circle have this first vertex at points lor at
-1 (for real part ¢ = 0, ¢ = 2x) and all others at imaginary part where, k = Tz = Tensor (the length) of
vector ,z, in Euclidean coordinates and which is

k =Tz =V x>tyl>+y2%+ yn? .

For imaginary unit vector a(al,a2,a3,a.n.w), the unit vector ¢ of imaginary partis —

e=(yilTy) = [y.Vi]/[Ty]==+(yl.al+y2.a2+)/ (V+yl>+y22+yn?) the rotation angle

0<=¢<2m ¢=+sin (Ty/Tz), cose = x/Tz, which follow Pythagoras theorem for them

and for all their reciprocal quaternions a' (a.a' = 1).

Since also the directional derivative of the scalar field y(y1, y2, yn.) in the direction ,i, is— i (y1, y2, yn.)
= il.yl+ i2.y2.+ i n.yn and defined as i.Grad y = il.(ay/01) + i2.(ay/92) +.... = [ i.V].y, which gives the
change of field ,y, in the direction — i, and [ i.V ] is the single coherent unit , so coexistence between
Spaces Anti-spaces and Sub-Spaces of any monad Z = x+y.i = AB is happening through a general
equation , ldentical with the Plane stores in Anti-Space and to those of Energy monads . [33]

Breakage NN =(wr)* = mass m I (] T2< T=ax(wQ) <TI1
NN = Siationary Wave

T =4xNr/Q)

Force F =2,(wr).m=g.m

Figure.11.. The Cycloidal motion in, Material Point =The monad is Dipole = [P O]= J =AA

where — A= [P] >A'=[O] — |AA'|= D =The Brachistochrone Curve C = N1—N2.
Motion on Curve C1 acquires a period T1 >4n,/r/g whileon C2 T2 <4n,/r/g
which is not Isochronous .

Monad (1) —(2) = NN is The Electromagnetic Wave in NN, and is the Energy Distance .
Motion of point A on cycloid [C] , equilibrium from the opposite motion of point A" .

on Evolute {Anti-cycloid } . Vibration happens on AA" where the Mechanical motion
(the velocity ,v ) is transformed to Electricity (the Electromagnetic wave E _| P).
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Space point A on cycloid [C] , is rolling on Anti-space point A" of Evolute curve as the
Instaneous-Curvature Pole. [58] STPL line is the circular Rolling motion of , Space , Anti-space , is the
cause of Vibration on the Instaneous Radius (diameter) of curvature centre of rotation through Sub-space
, and or , on every couple of lines between Spaces and Anti-spaces .

Extrema case of , Pascal’s line-rolling of any two circles , is Euler-Savary mechanism where Instaneous
-circle and Common-circle acquire the common Space , Anti-space Chord on where , Rolling motion of
the two curves is transformed to Vibration curves .

Velocity v = [o/2].[1+5]
DA CREATES Rotation w=v/r ,

The First Glue-Bond Monad due to Centripetal force CP =- ¢
is Material-Point [ <& ] and Centrifugal force CF=+¢

v Rotation of , & circle rolling on
& circle is Isochronous , because
T = (2n fw)= (2x t/v) = dmrfa(1-+5)

= Constant = Isochronous

Figure.12.. The Isochronous Rolling of circles[@ @] ( in Material Point , due to Glue-Bond {+c-c }),

happens because the period T = . (fir/s) = Constant , therefore and Isochronous .

Properties (Fig.11)

Cycloid is the curve described (traced) by a point P, on the circumference of a circle of radius, r, as this
rolls along a straight line AA without slipping on an orthogonal coordinate system (x,y) at O . Let find the

equation of this curve using the geometry logic in mechanics .
KB _BA _ BA

T and (BA)*=(BP).(BK)=(2r-y).y and

ﬁ ....... (a) which is the differential equation of cycloid,
and or as — (3—;)2+1=%

For any element on trace ,ds , issues (a) and Pythagoras theorem as

. d
In absolute magnitudes d—y =
X

by squaring — ( % )=

(ds)>= (dx)2+(dy)2=(% - 1).(dy)* + (dy)> = ( % ). (dy)? and ds=y2r.y~/2.dy ,and by integrating,
[ds/dy =s=vV2r. foyy_l/z = \/ﬂ.yﬂ/z

~1/2

SO s=2yKP.KB = 2.,/ka%2=2.KA=4rsing ......... (b)

=2.,/2ry + C and since in axis for y=0 exists s=0 and C=0,

i.e. the length of Cycloid Curve , from point O to point A, is twice the Segment of chord KA
and when point A is at the end point (2) then — 2.KA = 4r for the semi-cycloid.
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The area between the curve and the straight line is A=3nr? and the arc length | = 8r.
For motion on cycloid , we consider a Weight Q , at point A, moving with free motion . Since reaction N

is vertically acting , doesn't give any Tangential component therefore the only one becomes from Q which
. . . . _S _ .S
is equal to AT=g. sin ¢ , and since from (b) , sin@ = " then AT=g. et

i i _dzs_g_iE:_ s d_ZS:- s X = -W?2¥ zz—n
Since acceleration = il dt(dt) 9o then == 9 or {x =-w2x where w T} ...(c)
Equation (c) is a Harmonic Oscillatory motion showing that Acceleration is proportional to displacement

and is directed towards the origin with a period T= %ﬁ =2n.\/g =4r. é ...... (d)
and thissince  w?==< . In Material-point w?= £ =2 —constant e
4r 4r 4r

Equation (d) denotes that the Harmonic Oscillation due to any Force or Weight which follows
the free motion on cycloid , is Independent of the amplitude of oscillation and , is Isochronous .

Since total period of oscillation T= 4x\r/g and which does not depend on speed of rolling, (Huygens
cycloid pendulum) but only from rolling radius ,r, means that the arc length 1=8r is completed for faster , as
one revolution in less time than the slower one , meaning that ,

On cycloid all points of y axis reach x-x axis at the same time , regardless of the height from which they
begin (isochrones) .This property is used for breakages to reach STPL line isochrones. Evolute also of a
cycloid is a cycloid itself , (apart from coordinate shift) . Velocity vector of any motion is directed along the
tangent and is the sum of the velocity vectors of the constituent motion , thus at each point A, of a cycloid ,
the line joining that point , to the point P, that circle is , then at the top of the generative circle is tangent to
the Anti-cycloid and the line joining point A", that is to that of bottom (of circle) is normal to the cycloid .

Evolutes of a cycloid is the balancing cycloid, and called Anti-cycloid.

The Tangential component of Acceleration is AT = g. sin @= i . s and analogous to OA arc,
While the Centrifugal component of Acceleration VF , IS dependent on initial point of motion.
Any Material point moving from Ato P point , acquires velocity v?=2.g.PB =2g(2r-y) and

V_2 _ 2g(2r-y) - _ PA _8
>~ T a2pa 3 COSO=Qom = 0P e (e)

i.e. The Centrifugal component of Acceleration is proportional to curvature radius ,p, with
the same proportionality ratio g/4r .
The velocity v = ,/g/4r. p is proportional to curvature radius p, with proportionality ratio the root of ~g/4r.
On cycloid, all moving points on y axis reach x-x axis at the same time (isochrones motion) regardless of
the height from which they begin ( they do not depend on the oscillation amplitudes) , or if , a particle of
mass m=|(wr)?| =1 tied to a fix point A executes a Simple harmonic motion under the action (Thrust) of the

tangential velocity v=w.r, and since —linear momentum p= [ Breakage x Velocity ] = [w.r|. \/g/4r. p =
w. /gr. p= /gr.p.[w|, then follows

a Cycloid’s trajectory with , a Total time period

T=4n\(t/)g== % . \E which is dependent on angular velocity w = v/r = ¢/r only and it is the Spin
of particle |AA|.
Remarks
a.. [ Breakage x Velocity | = @.pm , and force F =[(w.r)2.(w.r)] =2(mg/c). w = 2mg.(¥) ,

This property is used to show that the wavelength of norm |v|, of vectors v, is a Stationary wave, with the
two edges as Energy material nodes , Cycloidally carried on wavelength |A| = 2|A1-A2| twice the norm.
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InFig.11, KA=2.r.sin¢ and KA.sin¢@ =y so sin®¢ =y/2rand cos? ¢ =1-y/2r= % and by division
becomes ﬁ;/ﬁlgr , which means that any Weight , Force , falling , or rolling on Cycloid from upper

\% \%

point A, ratio o5 remains constant, and for the center of PK  vg=v. é = %.Coscp =//gr , i.e. the rolling
circle has a constant velocity and with an area of moving circle A =m.r?=n.(2r. cos ¢)* = nR2.cos? .

b.. Thrust is the velocity vector ¥=w.r on the circumference of common circle of the inversely rotating
Space, anti-Space becoming from the rotational energy vector £A of PNS. The wavelength of norm of
velocity |v| is the static equilibrium position vector of amplitude, ds, of dipole |AB| =|v| =ds and in terms of
the static deflection, ds, then T =1/f=2mn/w,whereds=z= v =A.e ‘W= V.coswt + i.V.sin wt.

I.e. Breakages acquire different velocities and different Energy , and because are following cycloid
trajectories , thus , need the same time (isochrones) to reach [STPL] line. Simultaneity is a property of
Absolute system and the intrinsic property of vectors and Poinsot's ellipsoid now becomes — a

< Cycloidal ellipsoid >, since on ¢1(T1) >c > c2(T2).

Any material point [Medium - Field Material - Fragment] —[+ s*]=|wxi]>* —[MFMF] Field following
trajectory ,in=(c1), or ,out=(c2) , Cycloid=(c)=|A1-A2| needs more or less time T(2) < T = 4z \(r/g) <T(1)
to reach end A2.
And since frequency f = 1/T and energy E = h.f, then Cycloid motion Controls constancy of Energy
by changing velocity, v = w.r, and period ,T, of monads.
Breakage quantity 2.(wr)? under the tangential action ¥ = wr becomes 2.(wr)? acting on point A — 2wr.m
of common circle. The same also for points A,B,C of Space and Ag,Bg, Cg of Anti-Space . Because all
velocity vectors AA,BB,CC carry material points A,B,C at points D, Dg , D¢ ,in time \t, isochrones , then
material points follow a cycloid with period the norm of wavelength of velocities |AA|,|BB|,|CC|. Fig.5
This Simultaneity is succeeded by Lorentz factor where transformations between Inertial frames
that preserve the velocity of light will not preserve simultaneously.

c.. Work W | by a constant force F = 2(wr)? exerted on an object [breakage +(wr)*] which moves with a
distance times dx=|(wr)?| is capable of Vibration and is calculated in two perpendicular Formulations
(dx_Ldy) which is as, Stiffness k =N/m — velocity vector vl — Electric field E — and Flexibility

f =m/N — velocity vector v2 — the Magnetic field P . For more in [39-40] . The why Energy is
transformed into velocity , and velocity to a field is explained also through Extrema Principle . [41]
Cycloid of Figure.11. is a cave and let this be IN Common-circle of STPL mechanism .

[1] The applied force on this NN cave is

E=hf=w.(h/2r) =w. Spin, and Spin = % = [2V.s?*]/w = (1.5%)

[2] For E=+vthen — Spin= % =[+ v.s’]/w=(xr.s?) — Producing
+ Fermions with spin % .

[3] For E =[Vi=2(wr)? = 2.7s?] = 2.(r.s*>) then Spin = % =[2.v.s*]/w = 2.(r.s*) — Producing
Bosons of spinl.

i.e. Double energy [2.(r.s*] on a constant cave creates 2 crests and doubling the frequency (h) , with
Spin 1.For N-times energy [N.(r.s?)] on a constant cave creates N crests N-times the frequency (h)

with  Spin N/2.
Since Energy in cave is an Electromagnetic Wave [ExH] = Pressure = Spin S = p.c.w , or [eE2+ pH?] /2 =
2rc. sin.2¢ — then Energy /sin2p = [¢E>+uH?] / sin2¢ = 2rc/ pw = 4r? /p = constant ,
happening only on Cycloidal motion , where & = Permittivity and p = Permeability in cave .
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Above property happens in Piezoelectric-effect where the Mechanical Energy as { pressure or vibration} ,
executed on a material point or on a Dipole = [©]=J=AB, is converted into an Electric or transverse
Magnetic wave . [58]

Work from deformation is dW = ;—;(dx.dy.dz).
p?mic? _ B _ m2c3
7 ,and for p=1thenis Iy = 7 [58]

Applying this to light-velocity-vector then Electromagnetic Wave {Ig = %} in vector |c| , is creating a

It was shown that the Intensity is Iy =

Mechanical deformation on Material point |c| { as Outer - Spin = % = h.f }, which is then converted to an
inner Electromagnetic Wave and which is recycled .

The linear electrical behavior of a Material pointis, D = € E , where D = the Electric displacement field ,
E = the Inside Electric field strength and then according to Maxwell’s equations V. D =0, VXE =0 and
since in Elasticity , Hook's law is— s=m.c and m = Young modulus then,

Vu+uV

Strain(s) =m x Stress(c) and V.o=0,s= where u = displacement .

All above when combined in coupled equations then s=m.c+JE and D=¢E +do.

In case of a Dipole =[(d©]=@=AB ina Cave 2r, ON or OFF STPL, is [(+(wr)?) <> (-(wr)?)] or
[(+(wr)?) OO (-(wr)?)] and is oscillated in itself as monad . Fig.5-6 -12, i.e.

The Free vibration of monad AB = q = [s+VVi]

oscillating under the action (a thrust) inherent in itself , subject to , damping , because energy is dissipated
by the stiffness ,k , of monad and from a constant of proportionality ,c, regarding the motion of mass ,m,
when placed into motion , the oscillation will take place at the natural frequency, f, , which is a property
of monad. For Displacement ,x=AP, , The homogenous differential equation of this motion is,

mitckrkx =0 1)

which corresponds physically to the free damped vibration , where m = mass = a reaction coefficient to the
change of velocity x and k = stiffness = a reaction coefficient to the change of length ,|x|, x = the
displacement , x = velocity of monad , k and c constants as above ,with general solution given by the
equation — X=A et + B.eS?t where

1,2 = - [c/2m] £ f L]Z YEA and, S= (E) _ [L]Z a constant coefficient
2m m m 2m

and for initial conditions  x(0), x(0) — A, B then displacement x, is,

X = e—i.(c/Zm)t.[A.eS.t + B_e—S.t] = e—i.(c/Zm)t .[X(O).es't+)'((0).e‘5't] and

Oscillastory x = ti (%—[ﬁ]z).t = cos /[ZL]Z_(E) +i.sin /[ZL]Z_(E) ..... 2)

2

where ,
1.. For coefficients [ﬁ] > [%] , no oscillations are possible , is the Over-Damped = The Particle like
nature of monad .
2.. For coefficients [ﬁ]2 < [%] the exponent becomes an imaginary number and the terms are

Oscillatory , it is the Under - Damped = The Wave like nature of monad , and this because of
space rotationonly .

3.. For [i]2 = [ﬁ] then oscillatory , non-oscillatory and radical motion is zero
2m m

It is the Critical Dumping in monads = The Critical-Energy-Quantity — CEQ as in M-point .
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The Particle and or the Wave nature of monads , or when — C. = Zm\/[ﬁ] =2mw, =2 km

is a relation depending on the three reactions ¢, k, m.

Electromagnetic fields of monads :

Any damping can then be expressed in terms of the critical damping by the non-dimensional number
g=cClc. and S intermsof ¢, -] =(ha=Cw, is S= [-GEVC-1)]w, and

the differential equation of motion becomes ,

X+2w,x +w,’x =0 L (1-n)

with the general solution given by the following three cases and equations ,

For { < 1 isthe Oscillatory motion, The Under-damped case = Wave like nature .

X = e-§wnt, [A_ei\/a—fz).wn.t+ B.e—i/A-¢Hwnt =
e~Swnt LI[(%(0)+C.wy,.x(0)).sinV(1- £2).wy, .t] / [wy, N(1-02)] 1+ x(0).cosN(1- &2)wp t 3} .o (2a)
which indicates that the frequency of the damped oscillation is equal to w, = i—Z = wy,. V(1-0)

and according to Planck’s formula E =h.f,=h {2’—;1} represents the energy in monads .

For ¢{>1 isthe Non-oscillatory motion , the Over-damped case = The Particle like nature
with the two roots increasing and decreasing with the general solution, x = v

X = A.e[—(+\/g—1]-wn-t +B. -~ I -1lwnt where
A ={x(0) + [LH@-D].w, XO)} [2w, N(-1)]
B ={%(0)-[(-V(1)] w,xO) ¥ 2w, NE1] . (2b)

which indicates that the frequency of the damped oscillation is equal to w, = i—: = w,. (1-0)
and according to Planck’s formula ,

E=h.f,=h {2’—1‘1‘} = h{zl;} = M.v, , and since also v ,= w,.r,and M = The complex mass ,
thus represents the Kinetic energy in monads depending on velocity v , and M.

For { =1, is the Internally Isochronal oscillatory motion , ( the Inner cycloidal motion of monads ) is
The Extrema , critical damped motion case and displacement , x,isas — x= e Vot [A+B.{] =

= e Wnt {x(0)+[ x(0) +xO)w,1.3 (3b)

i.e.adoubleroot S1=S2=- w, which isaccording to the Newton's second law , the deformation of the
real part ,|s|, which is k.|s| = - w = - mg and frequency f, = (1/21).\g/ |s| = 2nVm/k depending on the mass
and stiffness of monad , being its properties.

Above indicate that Extrema-frequency of this critical damped oscillation is equal to ,

cug wy. V(1- () = 2n.f,, and according to Planck’s formula E = h.f,=h {‘;v—;‘} = h{zl;} =M, ,

Wq = vy
and since also v .= w,.r, and M = The complex mass , then represents the Kinetic energy in monads
depending on velocity x(t)=v , and M, and for any position , x = x(t) , of vibration , and — When Velocity
x(t) is,

x(t) >0 then the type of response is Over x,
x(t) =0 thenthe type of response is From X,
x(t) <0 thenthe type of response is Under x,

and the rate of decay of oscillation is measured on logarithmic decrement , meaning that ,
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The Conservation of Energy in an , Free - Vibration Un-damped system , happens when

Energy is partly Kinetic T and,

a.. Because of the existence of velocity vector v, it follows existence of mass, m, also

{ m = mass = the reaction to the velocity change , which is a scalar quantity} and Energy-System quantity
is stored in velocity vector v, by virtue of its velocity - vector - cave and not in the scalar quantity .

b.. In the absence of velocity vector , mass is not existing {mass ,which is the reaction to the constant
velocity change , is zero } and Energy-System is stored in velocity vector v ,, by virtue of its velocity
-vector - cave , although the scalar quantity is zero,

And for the Energy partly Potential U,

In the Absence of velocity vector , mass is not existing {mass ,which is the reaction to the constant
velocity change , is zero } and Energy is stored in velocity vector v, ,

a.. In the form of Strain - energy in Elastic Deformation for the Work done and which is a Force-field
for Solids, which is reverted to an Electromagnetic field .

b.. Strain - energy in monads is the Velocity - Cross-Product-vectors in the Homogeneous Deformation
of the Work done and which is an Electromagnetic - field in the |v |, Stationary - Wave — cave | .

In [22-23] , any Monad NN =N(1) <> N(2) is the dipole, (P,<>P,), or [{N(P,) < 0 — (P,)N}]

It is the symbolism of the two opposite forces (P;) , (P,) which vibrate perpendicularly in monad
(Resonance-cave with an Electromagnetic Response ) and are created Mechanical forces at the edge points
N1, N2 . Balancing of Monads = Quaternions , happens on Evolutes Cycloid , Anti-cycloid .

For velocity v = © = light velocity , curvature radius is

p=XX"=2c\r/g, and Spin Sis, S =Vx(t) x XX = [g.sin @].p = [g.sin ¢].2c\r/g] = 2C.sin p.Nrg =
2c. Jr.g . sing ,ie. Energy —c,asSpin S ,is Unified with the Space-Energy as radius ,r.

3.8. The Glue-bond of stresses in Material-point
Causes Rotation and motion .

In Figure.13-(3) , common point A executes a + pressure on the two points of the circles K., Ky

which is a Piezoelectric-effect , by causing a Centripetal force , Cp , and an equal and opposite Centrifugal
force , Cg , which in turn creates rotation of the positive ,+, to the negative ,-, with Lever-arm
Displacement , AP, on AA,.

The Rotational motion
of Absolute - Solids

KINETIC - ENERGY OF MATERIAL - POINT = DIPOLE { A SOLID }
RELATED TO ANGULAR VELOCITY VECTOR W

(1) (2) (3)
Kinetic Energy L = (1/2).Z(miwvi).vi For, B .w = C = constant = Rotational energy
L= 12)¥mw)wvi \ K 1 = (1/2).Emi(w.6).vi Bi=Jiwi The Centripetal force CP duc to

= (W/2).Z(ri.mivi) By=lzw Positive (D, and the Centrifugal

Rotational momentumn =w/2)B or Bi=hw A force CF dueto Negative O,
B =Z(n.m.w) 2L=wB create rotation with velocity v
A and angular velocity ,w, in Plane

{K,r=p}

The conduct point A , of Material Point
@ and © executes Circular - Orbit ,
[ — while Point A on rotating { + circle }

r+dr D Cardioid for R=p

A J = Moment of Inertia fﬂ
J1.x2 H 2 y2 H3,22=C ;
Jiw2+Tawne 2+l sw3i2=_C Circle ﬁ:av’

The Velocity of conduct Point
A,is as Va=[wW.Ia]=[w.p]
= constant

KK 1= The Rotading Axis .
p = Curvature-Radius
vi=va= [wiai] [ W]

= Velocity of Point A
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Figure.13.. The Cycloidal motion in , Material Point =The monad is Dipole = [P O] = &= K AKg—,

where — Kg =[]« K, =[©] —=0. The total torque becomes from =+ Spin which
equilibrium in System of circle K, , Evolute circle Ky , as Cardioid of the same center.

C1) (2 3 |
Gluc-B{md {the giress 3 — 0'1+0'2 = O Velnc:ity v = [UfZ][1+\"5] Instanecna mmnnpum Ao

, CREATES the Cardioid , which
= @+O } in Material Point { @ circle CREATES Rotation w=v/r,

duo fo ipetal force CP in tum , The velocity Va of any

. . . Ceniry =-0 pint A CREATES the Harmonic

rolling on Smrcle}anATEs moiicn and Centrifoesl force CF=-+ o {,ﬂ wtion APA cn AAo line as

{ﬂlevelocity V= [51"2]-[1"'\" 5] } w = Angular velocity of poimt A ﬁeilliﬂer[?;vﬁg}mechamﬁr

Vp =The translational velocity of P - ElNg =W/ Vp

e
AN Cardioid

The First Gluse-Bond Monad = —O

Figure.14.. Pole of rotatation P, on STPL line AP, is the Instaneous centre of rotation for [@D] ,

Space on [@] Anti-space , through Sub-space ,&, and or , eve'r(y couple of lines between
Spaces and Anti-spaces . Cardioid is the envelope of circles ( K,,R) , (K ,r = R) whose

centres K, , K lie on a given circle (P, PAy) which pass through a fixed point, Ag, on
the given circle (P, PAp) .Nutation happens at ,N, common point. Analytically in [58] .

In (1) GLUE-Bond becoming from opposite + stresses 1= - 62 and create Velocity v :g [1++/5 ]

[

In (2) velocity v = w.r creates Rotation which becomes , according to Newton's third law,
from the Centripetal ,Cp, and the Centrifugal force , Cr , and w is the angular velocity of point A.
In (3) velocity v,=w.(AP,,) Of point A creates the Free Harmonic Vibration on AP monad following
the Euler-Savary mechanism where , Rolling motion is transformed to known Vibration curves .

STPL-line DAP OF ABC-PLANE  STPL-line AP OF AB-SECTOR  STPL-line AP OF MATERIAL - POINT

(1) ( 2 ) {KoKoP}-{KKPF}CIRCLES ON AAc SECTOR
AL THE WELOCITY DIAGRAMS CUPLER CURVES ON POLE P, OF . APa , {3)
A OF THE GURVATURE  POLE ROLLING  SYSTeM  WITH DIFFERENT INSTAMEOUS COMMON POINT Ao CREATES

> THE CARDIOID § PK — PKo 3 WHICH IN TURN,

o CURVATURE —RADIUS FORM ~ BY THE THE VELOCITY .¥a , OF ANY POINT , A , AND

A B ROLLING—VIBRATION ON APa LINE ROD  THE CREATING THE HARMONIC VIBRATION ON , AP
o - p Y90 EULER— SAVARY MECHANISM Le. THE CUBIC  &roMenT LYING ON - fao LINE . AS THE '
P Pl (@ BN OF STATIONARE CURVATURE } AND ON THE EULER—SAVARY MECHANISM OF CUPLER CURVES

(e C o Fm A9 { STPL line APa } THE RHODOMEA CURVES AND  WHERE ON PCLE , P, OF, APa, THE ROLLING
F<G-> te oy ﬁ B FOR LIE\J%‘-\R ROLLING THE HYPQCYCLOID CURNVES SYSTEM IS OF DIFFEREMT CURVATURE—RADIUS

Ve as in [2

( = =1y : . .
1y F o [oh b 11 _ 1 {1/PA -1/PasP }sing= w /Vp > Vibrations
i (1) 65 (20 (3 Cud PA PP~ PP p Pu pr {1/PA+1/PPaa}=w/Vp=2/PPa > Harmonic

1 1 1

INFLEGTION — CIRCLE OF DIAMETER , QDA , IS
IDENTIFIED OM  § STPL line DAPA&  TANGENTIALLY
TO COMMON—CIRCLE § O, OA = OAE } AS DA—P

e —

-
//THE EXTREMA ~ THE C%rlehécErE
< INFLECTION CIRCLE ™
S yois
X—K1—X2
f/ Bobillier )
[
| o
*o “ ., Constant Velocity -
1 v/ A=x =P v=[of2].[1+¥5] =
' STPL P a )
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Figure.15.. The STPL line , In a Material point {©= K,,K,P — &=K , KP}, In a Material-Segment
{AP},and In a Material-Plane triangle { ABC } isasin (3),(2),(1)
(+) Breakages { in STPL lines } become the , Vibrating Curves of Material points .

In (1) STPL line of Plane ABC , extrema DoP,= DpP = D,Ag = .1, is tangential to
Common-circle , and Inflection- circle passes through Space-point , A= [@] , Anti-space point
A g =[©] ,which coincides with the Instaneous curvature-centre of rotation , the Pole P , and
thus forming the material angle , 9 = 9,. t = ZA =).t ,onangle <AD,P .

All chords through the Sub-space Plane-triangfe_,& D4P, follow Bobillier-Principle for curvature
centres D, and CREATE the Vibrating Energy-Geometry-Segments D,A , D4P .
Velocity of point A, is va=w,. s , Where, wu= the angular velocity of point A,

rp= the distance , AP, between the moving (+) point A and (-) point P the Pole .

In(2) STPL line, of sector AB which two points , A, B, are OFF Common-circle ,

and lie on the circumference of Envelope-circles , O,0A= OB , with the common Anti-space point ,
P(-) , and thus forming the material angle , 9= 9,.t= (%) .t , with centrode tangent T.

Euler-Savary mechanism establishes the relation among péinfs A ,P, P, and Py, and CREATE
the Envelope curves , Stationary-curvature paths , generated by the Vibrating —

Velocity-Energy - Geometry Segment A P, , on AP line .
In (7) STPL line, of Material point AP, {© = K,,K,P - & =K, KP} of Space point
A(+) and Anti-point P(-) is rotating through point A , , which is the center of common-circle and
forming the material angle , 9 = 9,.t= (%) .t, CREATE the Cardioid-Envelope curves generated
by the above Vibrating Velocity-Energy-ééémetry-Segment AP, ,on AA, rotating line.
Remarks in Figure 15 :

a.. It was shown in [58] that Clashed Breakages which are located IN the STPL Cylinder , Acquire
Oscillation from their inherent Vibration as in (1) — (2) , and consist the Moving Particles while ,
Un-clashed Breakages located OUT the STPL Cylinder , Acquire Oscillation from their between
Glue-bonding and consist the Rest Particles (3).

In all cases , STPL line mechanism consists the < Energy-Geometry-Length = Quantum = AP >

The Space as Velocity-vector-energy V , in the cavity of the Common-circle of radius ,r, and constant
angular velocity ,w , is transported as Energy from point A to Pole P, coinciding , with Point P as,

P =Ag= P, , Where then the two conjugate points ,T,J, lie on STPL line as Pascal’'s P, and Desargues

D, points with the constant angle < ¢ =< D,AP, =<D,OA , on Common circle and on Extrema circle.

b.. Since all properties of Physical entities exist only in Pairs and exists the scientific notion that
< Opposites Attract >

< Similar  Repel > then considering , Material point A= [@] - Anti-space pointA g =[O)]
or AA g = AP as a Physical System which has only one physical property which is Stress = o
can predict measurements produced , and also results which are according to the Newton's
second law , the Forces of Circular motion and tangential and angular velocities v,w, v =w.r
which is the Hidden - variable of the System .

This continuously equal velocity v, creates on any Material-point [Point , A-Anti-point P=A g]
={Energy-Geometry-Length = Quantum = AP } the envelopes of Cardioids which are of Wave function ,
whose domain is the configuration space in  Material - Point — Energy - equilibrium.
Since also an Isolated system does not loses or gain Energy so , this Material-point is self - consisted
and constitutes, The First Eternal < Self — Moving — Energy — Dipole > ===

The Rotating and Stationary Energy - Quantum , of this cosmos .
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c.. It was proved in [58] that , in case of a curve rolling on its constant envelope curve , then the
curvature center of the envelope curve coincides to that of the rolling curve .
In Figure 14-3,Euler-Savary mechanism on AP is

[ 1 1 ] . _ W _ Angular Velocity
PA PaaP S = Vp = Tangential Velocity

, 1.e. a Geometry-energy-motion relation in the Material-Point , where energies become from ,
w , — is the angular velocity of point A and
vp — IS the translational velocity of pole P, and Creating the curves , Free Harmonic Vibration .

d.. It was shown in [14-16] that , in The Elastic material Configuration the Strain energy is absorbed
as Support Reactions and displacement field in the three dimensions [Ve ( 4,v,w)] upon the deformed
placement , ( these alterations of shape by pressure or stress is the equilibrium state of the
Configuration),as G.VZ.e¢+[m.G/(m-2)].V[V.g]=F ,where

E = Young modulus of elasticity.

= Shear modulus = E.m/2(m+1)

= Poisson'sratio=1/pu~10/3

Stress = Force/ Area.

Strain = change of length / length .

External forces . A

'I:he linear electrical behavior of a Ma}erial pointis, D=¢E , where

D = the Electric displacement field , E = the Inside Electric field strength and then according to
Maxwell's equations V. D =0, VxE = 0 and since in Elasticity , Hook's law —

¢=E.oc andthen,

V.o=0 , ¢ :Vuzﬂ where u = displacement .

All above when combined in coupled equations then - €¢=E.c+dE andD=¢E+do ....... (1)
and since in Material-point o =2(1+V5).¥ = constant , and since v =w.r, then (1) becomes ,
e=E.o+dE= 2.E(1+5).7+E

D=¢E+dc= e£E+0= ¢E ... 2)

System (2) defines the Strain £ ,and the Electric displacement field E =[] ,in Material-point .

m® QO 3 O

4.. The Geometry of STPL.

In Figure.5-(3), the tangents at points A,B,C formulate triangle K, Kz K¢ , the inscribed to it largest
circle O,0A=0B=0C , which incenter is

the intersection of the three internal angle bisectors at K . Because the internal bisectors of angles are
perpendicular to their external bisectors , it follows that the centers of the incircle together with the three
excircle centers form an orthocentric system .On this coordinate

system is possible any geometrical analysis.

By using the Trilinear coordinate system on ABC Space —triangle then for ,

Incenter is — 1:1:1
Excentersis — -1:1:1,1:-1:1,1:1:-1

Incentral triangle Vertex opposite A=0:1:1
Incentral triangle Vertex opposite B=1:0:1
Incentral triangle Vertex opposite C=1:1:

1:0
External triangle Vertex opposite A=-1:1:1
External triangle Vertex opposite A=1:-1:1
External triangle Vertex opposite A=1:1:-1
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Defining the lengths
a=KgK¢ ,b=KcKy ,c=KyKg ,d=]

a+b+c
2

] = The semi-perimeter then

Inscribe radius r = ‘/d(d_a)(j_b)(d_c) = |OA|

Coordinates for point K are,

bc , ca | ab
b+c—a = c+a-b " a+b-c

b+c-a , c+a-b , a+b-c

b T«
The STPL mechanism is the Mould consisted from any Common circle O,0A=[0OA'= OAg],
0,0B =[0OB'=0Bg], 0,0C = [OC" = 0Cg], and the common lines Dp-P, , Dg-Pg , D¢-P: all onaline
of STPL . On the infinite sectors AD,-AP, , BDg-BPg , CD-CP; vibrate the breakages [+ s? =+ (wr)?]
and [Vi=2(wr)?], forming all families of curves and the Euler - Savary Coupler - curves of the
Cubic - Of - Stationary - Curvature mechanism of Space , Anti-space Vibrating end-curves .
Dimensioning of the mechanism is possible by using analytical geometry.

Coordinates for point O are,

Synopsis 2 :

Point in E-Geometry , which is nothing and dimensionless , i.e. the Zero , can be derived from the
addition of a Positive (+) and a Negative (-) number , while Material point has dimension ,ds,
and Energy the Work W , the Segment ds = [@©] and Work W =P.ds, and originates in the
the same way . Adding it as this to numbers i.e. to Monads , creates the Primary Particles , the
Rest-Gravity constituent and the Atoms of the Periodic System in Planck's Space-Level .
Monads are Spinning because of the Inner Electromagnetic Waves , E | P, which create the
External Spin and again the Inner Electromagnetic Waves , E — P, continuing this eternal Cycle.
In Mendeleyev's Periodic Table , chemical properties of the elements are a periodic function of
their atomic weight and in [58] was shown that , any Next - Atom Energy , is equal to Prior +
the distributed . Since all material points are produced from (+) Breakages which consist the

[® ,0 ] Energy-Units as follows

Breakage s?=+(wr)?>=The Positive. @ Unit,
Breakage - s?>=- (wr)?>=The Negative © Unit,

[B—O] = =The Rest Energy Quanta= 0 The Zero Unit,
Breakage 2s> =2(wr)?=The Energy X Unit, then,

Primary Segment of Material-point is of the Form [<—~©] =< =0, and its Content v = % [1 + \/5]
Nt

Finite |—©| and Infinite , v=w.r= «.0 , to all Monads LV:ei'( 2 ) ® and for N= w=00 — 0,
the Atraction [@«—©@]and the Repulsion @— & , the Quantity in Real part Form AB=L,=|@®—0O)|
and in Imaginary part [« ©] =0, and the Quality [« O = o] # 0 by differentiation , and so on .

Since also Imaginary Part is always [<«<©] =0 then Form and Content are absolutely inseparable and
pass from zero for all Opposites , so all Entities are embodied with the Laws , and since also valid [P« O]
# 0 then , the Zero equality is the Constant and Critical-Energy-Quantity — CEQ « and is

{{ Stress , 6 = CEQ is Producing velocity v =w.r , and consists the Hidden-variable of this tiny and
Self- Moving— Energy— Dipole , System }}, for any transition in Quality , a kind of Constant-Catalyst
which is not changing the composition of Primary Material-Segment , the unity of opposites and also the
Work = Energy involved in all levels . In this way in nature nothing remains constant because by
changing ,w,r, in an eternally existing constant velocity vector v then everything is in a perpetual state of
transformation , motion and change . The Rest Energy-Quanta acquire a Resistance in motion which is
Stress , 6 = CEQ, i.e. a meter , a number measuring this magnitude and it is that what is called Matter
which has nothing to do with energy. GR considering Energy and Mass equivalent creates a great
confusion because , Energy is motion it is Content \7:2[1 + \/S]E[GBH@] , While Mass is a Number

measuring the changes in velocity-vector motion |v| , and it is the law , while Content |AB| = |[v| = [~ O]
= The Energy length ( the energy - quanta ) of opposite points |A ,B| .

b=10"N= -
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In Primary-material-point , Form (r) is the cave and Content , [« ©)] is the energy , and both are
constant while in all others issues the laws of transformation of Quantity into Quality , extended from

the smaller particle to the largest phenomena are also constant .

Since Material-point is of Form [@+—©] = =0, itis with binding points with no energy released .
Since mass is the meter of Energy-velocity-vector changes , then this meter cannot exceed the frequency
of light-velocity . The why light-velocity v is the maximum and constant in [58] .

Changing the Form(r) means much more the Content @ or © , or [<—©] #0, is Negative-Energy ,
while the , Changing of Content , is an increasing in frequency which occurs in standing-waves and
where then decreases the reaction to the motion (the mass) , because v =w.r = % = 2xr.f = constant .

It was shown in [58] that , any Next-Atom , Energy , is equal to Prior + the distributed i.e. the law of
Quality and Quantity . The same also in Chemistry from gas to liquid or solid which is usually related
to variations of temperature and pressure . Anti-Energy or Negative-energy is not existing because it is
the Difference between the two (+) = @ and (-) = © Contents , in Energy-Form , and this in direction
only < — clockwise or anticlockwise , i.e. it is a meter of the difference between the two magnitudes .

Energy , motion , and the reaction to the change of velocity-vector , mass , are absolutely inseparable.

B.. How, The Energy from Chaos becomes Monad .

1.. General

It was shown [33-36] that Un-clashed Fragments through center O , consist the Medium-Field
Material-Fragment —[ & s? ] = [MFMF] as base for all motions , and Gravity as force [Vi], while the clashed
with the constant velocity ,c, consist the Dark matter [ + ¢.s ] and the Dark energy [c.Vi] , or from —
Breakages[ = s? =+ (wr)?] and [ Vi = 2(wr)? ] where then become Waves { Distance ds = A Ag is the Work
embedded in monads and it is what is vibrated , because for this is the angular velocity vector } with
Vibrating equations of motion becoming

A — Particles, with Inherent Vibration ,
B — Gravity-field-energy, without Vibration
C — Dark-matter-energy constituents and as,
A.. [ +£V.s?*] — Fermions and [v.Vi] — Bosons ,
B.. [+s?]— [MFMF]=Field = The Chaos , and the binder , Field is [ Vi] — is Gravity force ,
C.. [#C.s? ] — Dark matter , and the binder Gravity force [Vi] , [c.Vi] — and Expanding Dark energy.
From above is seen that in, A, and, C, case { Energy as velocity , v, } exists in the Discrete monads ,
+v.s? and +C.s?.
B case , is the transportation of Energy , from Chaos to Material points [+s? <> - s? ]. The How ??
2.. The Kinetic - Energy in Material- Point [+s> < -s?] and the Central Axial-Ellipsoid .

It was referred that the Constant and Critical-Energy-Quantity becomes from Stress , ¢ , between the two
opposite Contents [@«—©@] which in turn Produces velocity vzg[l + \/5] and v in turn the angular
velocity w on © sphere of radius ,r, where v= w.r , and consisting the Hidden-variable of this tiny
Content , which is a Self -Moving —Energy-System . The circular Rotational-motion of this @
Material-sphere on the © sphere , is as that of a Rigid-body . [57]

Following Euler-Lagrange classical-mechanics for the solution of equations in tautochrone-problem and
Energy is expressed as a function of positions and velocities , i.e. During Space-Energy-motion exist ,

2.1. Angular Velocity and Rotational Kinetic Energy .

In Figure.14-3 and Figure.15 , @ sphere is composed of (i) material-points A ; , of discrete mass m;=1
rotating with velocity ,v, , about center-point ,O, of © sphere and angular velocity w; and ,w, the angular
velocity for the center of mass K . Mass m; is constant ,m, at every point of @ sphere.

In Mechanics , Kinetic-Torque is identity %[r\‘/] {=[§\7] +[f§ 1=[vv]+ [Fg]} = f% ] ,andsince
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_ O dv do d, _ d-o \5 d,r.o \5 _—
v=2[1+ 5] and 5= [1 + V5] then S{rv]= [T =Syrei el [r.dw ] =[r. Force] = [r.F]

2 1Ta
Momentum B=[r.mv] and Moment M =[ T.F ],so Moment - M =[ .F ] = c;—]ta e

The Moment M of the moving force F , from a constant point ,0, is equal to the change
of Momentum to , O center , and for (i) points,

Rotational momentum is expressedas — B = X[ f,. m;V, ]
Rotational Velocity , is expressed as - Vv, = [w.1r ]

From above equations is defined ,

a ) the momentum of , @ sphere as the Summation of linear momentum m;v, of material points A;
rotating about center ,0, and b) the velocity v, for every point A; related to angular velocity w
of mass-center K, as,

B =im{r.[w. 5]} =Cmy.rdw - (m; T; .WF) (1)
The referred magnitudes m; , 1, of the €@ sphere and center-point ,O, are fixed to © sphere.
Considering {B and w} as two rotating vectors { p , a } then, (1) becomes

=Emr?) a-X(m;r, . ar) (1a), then,
? = (Cm; ry?) 2> £ my(ar,)’
and since ar, =a.(a, r; ) where a, is the unit vector on radius a then,

pl=azm; [ r?- (3 )]

The meaning of terms 3@ , T, , /1> — (@, ;) are shown , and the last one denotes the distance
of point A; from a axis , therefore p? = J,.a> , where ], is Moment of Inertia of € sphere

p
p

and ,a, distance related to , a, axis . Denoting as moment of inertia of @ sphere to (OKoK) Plane,
the Sum of products of m;r,>, 1, perpendicular to, (OKoK) plane thenis , Zm;.(a, T,)* = ]

Considering rotating vectors {p ,a} as in (1a) the changeable vectors {B,w} become
BW = JyW?......... (2a) where J,= the moment of inertia to Instaneous axis of rotation .

Since also the Rotational Kinetic Energy L = %]awz, then — Bw =2 L
In a three Dimensional Coordinate —System where r;2 = x;+y;>+z;?
(Zm;.ry?) = Zm;.( x7Hyi*+z? ) and Zmy (yi*+z° )=y, Zmy (224x3% )=y, Zmy (X242 )=, ... (3)

where J, , ]y , ], are the moments of Inertia of, & sphere , on the three ,x,y,z axis and (3) to the
three Planes ) becomes — ZI’niXi2 = ](X) , Zmiyiz = ](Y) R Emiziz = ](Z) ............ (33) where
Joo +Jiy) + ]z are the moments of Inertia of, & sphere , to the three Planes , i.e. to the yz , zx , Xy .
z m;.VizZ; = ]yZ , % m;. ZiX; = ]ZX , X m;. Xy = ]Xy ............ (3b)
Magnitudes Jy, ,J.x , Jxy and the equivalent Jy, , ]y, , Jyx are the Diverted-Moments or
Centrifugal to Planes (y)-(z) , (2)-(x) , (X)-(y) respectively .

> miriz = Zmi (Xi2+yi2+Zi2) = ]p .............. (3C)
where ], magnitude is the Polar-moment of Inertia to center , O . Equalities are proved as,
](y)+ ](z) = ]X ) ](z)+ ](X) = ]y ’ ](x)+ ](y) = ]Z and ]x +]y +]z =2 ]p ------ (3C) where
X,y,z are projective of vector, a , on coordinate axis and x, , y, , z, those of vector p .
Projective vectors of (1a)on, x, axis is holding x, =(Zm; r;?) x - £ m; x;.ar, and since
ar, = Xx; +Vy; +2z; ,then — Xp =x2mi (riz- Xiz)-yZmi Xi Vi -szi Xj Zj and

according to symbolism then — x, =X.Jx —V.]xy —Z.]x, . Analogically to ,y, and ,z, axis exists,

Xog =XJx =Y Ixy =ZJxzrs Yp =-XJyx V. Iy —=Z)yz s Zp =Xax =Ygy tZ.)7 i 4)
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Working Analogous on B , W vectors then ,
B1= JxWy “JxyWa -JoxW3 , Bo= Jyywy Hywy Jy,ws , B3= Jwy Jywy Hws (4a)
where B; ,B, ,B; w; , w, , wy Projections of vectors B,w on ,X,y,z, axis .
The equivalent to (1) equations define Torsional-momentum B(B,,B,,B3) from angular velocity
w(w, ,w, ,w3), through the parameters J, , ], ,J, andthrough Tensor T,as,
Jx —Jxy = Jax
T=| —Jxy Jy = Jyz | and (4a) becomes B =Tw
—Jax = Jyz Iz
Equations (4) ,(4a) give a new relation between p @, Bw , and since p 2 = XpX +ypy + 2,2 and
BW = Byw;+B,w,+Bswy then p 2 (5],a) =]y x>+ ]y y*+ ], 22 - 2y, YZ - 25y ZX 2]y XY ...(5)

and EW (: JW2 = 2L) = ]XW12 +]yW22 +]ZW32 - 2( ]yZW2W3+]ZXW2W1+]XyW1W2) ........ (Sa)
From equations (4a) , then (5a) becomes ,

oL _ oL _ oL _ = __0L , _dL , ¢ oL

G =B, , Froe =B, T =B; or, =T + ) 3wz + kaw3 U 1)

Considering a changeable radius a and constant the product p.a = C = constant then equation (5)
P2 (FJaad) = Jx X>t]y ¥+ Jp 22- 2]y, YZ - 2,5 2X-2)xy Xy =C TR ()
Equation (6) defines a second degree surface , Ellipsoid , by the Radius-spearhead a and when,
1... From (1a) and for any radius a = then p =00 also, therefore pa =« , although this
product was considered as constant, pa =C.

2... This Inertial Ellipsoid of , @ sphere is referred to O center , it is a body dependent on constant C
3... The @ sphere is moving , then Inertial Ellipsoid is moving also because it a body .

From equation (6) J,a?= C and also (Zm;). i2a>=C therefore — i= % \/szl a7
i.e. the rotational radius ,i, on ,a, radius is equal to the inverse value of this radius ,i .
During displacement , 8a(dx , 8y , 6z) on Ellipsoid , equation (6) is equal to zero so,
JxX OX +]yY OY + J,Z 8Z - JyzY OZ - Jy5Z Y - JzxZ 0X = J;xX 8Z - J4yX 8Y - Jyy 6X = 0 and in case of
radius a coincides with one of x,y,z, axis say X, theny =z =0and, JxX 8X - JxyX 8y - J,xX 62 =0
and in case of radius a coincides with one of the principal axis of Ellipsoid where then &x = 0 then
X ( JxyX 8y * Jx, 82) =0 valuing for any variable , 8y , 5z and simultaneously J,= J,x=0.

Proceeding above logic for all principal axis then , The Centrifugal-moments are zero for
any coordinate System on the Principal axis of Inertial-Ellipsoid and equations (4) become ,

Xo =XJ1,¥p =Y. )2 v 2Zp=2. )3 (8)
where, J; , J, , J3 are the Moments of Inertia of Ellipsoid related to Principal axis , and so
P=TJX+7J,y+kJsz, ...(82) p?=Ja2=];x2+ |Ly*+ Jzz2, ... (8b)

and if a,b,c are the directional cosines of a then, J, =J; a>+ J,b2+ Js¢c2 ... (8¢c)
and equation of Inertia p2 =C, becomes — J;x>+ J,y*+ J3z2=C, Bw =C ..... (8d)

Inserting restriction Bw = C in (5a) then we have the equation ,

]XW12 + ]yVVZ2 + ]zW32 - 2( ]yzW2W3 + ]ZXW3W1 + ]xyW1W2) =C (9)
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Equation (9) defines angular velocity , w ( w; ,w, ,w5 ) in all directions of constant,
Bw , Therefore issues and for the Constant Kinetic-Energy ,L, of @ sphere {Bw = 2L} .
Equation (9) defines the same Ellipsoid as equation (6) |, i.e.
Every radius of Inertial-Ellipsoid acquires meter , the angular velocity which
@ sphere must be rotated, so that kinetic energy remains constant and = % C
Because of above property Inertial-Ellipsoid coincides to Angular-Velocity-Ellipsoid.

The shape of ellipsoid does not change the motion of sphere because behaves as a Rigid-body.
Considering in (4a) coordinate axis the Principal axis of Ellipsoid , then

B1: ]1W1 y B2: ]ZWZ y B3: ]3W3 Y e (10) , therefore
B =T J;w; + 7 J,w, + kJaws and (B2=];2w 2+ J,2w,2 + J3%ws?) ceveee..(102)
EW = 2L = sz = ]1W12 + 12W22 + ]3W32 ...... (10b)

The equation of Ellipsoid of Angular velocity becomes , J;w;2 +],w,? +]Jzw32 =C ......(10a)

This Changeable relation between Angular — \elocity - Ellipsoid and Rotational - Momentum
as in (1a) , allows equations of motion to coincide with those of the solid & Sphere .

Product p a of (1a) variables p and a is constant defined in X,y,z coordinates of a, and
when defined in x,, ,y, ,z, coordinates by choosing Principal-axis of Inertial-Ellipsoid then

X= =X, Y= =y, , 2= —2
]1p'y ]zyD' 3 P

pa(=xX+yy+ ZpZ)Zﬁxp“r—yp“rizp2 and considering pa =C
—><p2+—y92+gzp2 =C P € B )

Equation (11) consists another Ellipsoid with the same positions of Principal-axis .
The two surfaces of (8d),(11) are Interchangeable .
Considering p; , a; , p2 ,» a; asin (1) as radii vectors and as the equal (8a) then

Pr=TJixg +7]oys +kJszy , P1 =T)ixe +7)oy2 + k J3z, and for
a=1x+Jy;+kz, , 3,=1x, +Jy, +kz, , then become
P1 Az = J1x4Xy + Joy1ye + 3212, = Py a3 N @ 1))

Considering two radii p , a and their bordering p + 6p , a+da with dp, 6a zero variations

I.e. replacing a;,a; , p1, pz of (12) with responding , a;, a+da and p, p+op then p.6a=aosp..(12a)
and because variable is not under restriction pa =C, then p.6a +a.5p =0 ceieennn(12b)
and from (12a),(12b) isconcluded — pdéa =0 and adép =0 vevreenan(120)

Condition p.a = C defines as (1a) two surfaces : First-Surface is the end points of radii a , of the
Inertial Ellipsoid and the Second-surface is the end points of radii p , for the changeable Ellipsoid
as in (11). The two surfaces are joint through (12c) as in Figure.16-2.

Remarks

1..Since radii a Surface, consist the Inertial-Ellipsoid , i.e. the Reaction to the Angular-\elocity-
Ellipsoid and which is the Mass of Space of the & sphere , so radii p , consist the Changeable
Momentum-Ellipsoid , i.e. the Angular-Velocity-Ellipsoid ,monad , which is the Energy in Sphere.

This Ellipsoid is not conserved when in Principal-axis even in the absence of applied torques.
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2..Since in radii a Surface , of Inertial-Ellipsoid due to Angular-\Velocity corresponds the radii p |,
perpendicular to ,6a, vectors , therefore it is a Tangential-Plane of a Surface , on spearhead of a.

3..Since in radii p Surface , of Energy-Ellipsoid due to Angular-\Velocity corresponds the radii a ,

perpendicular to , dp, vectors , therefore it is a Tangential-Plane of p Surface , on spearhead of p.
4..The two Ellipsoids that of , Angular-velocity-Ellipsoid, and that of , Momentum=Energyy-Ellipsoid
are Interchangeable , meaning that Energy = Momentum from Chaos = monad , sweeps out a cone
centered on the Ecliptic-pole of Angular-velocity Ellipsoid as Spin in this tiny Energy-ellipsoid .

The Two magnitudes in the absence of Principal axis are both conserved .

INERTIAL - ELLIPSOID {0, a} ,
OF RADII [a] AND , The Interchangable
MOMENTUM - ELLIFSOID

{0,p} OFRADH [ ] 1

MOMENTUM - ENERGY - ELLIPSOID {O, E }
RADII [ B] AND, The Interchangable ANGULAR-
VELOCITY - ELLIPSOID O, W} OF RADI [ W]

OF  MOHR-Circle For INERTIAL - ELLIPSOID {Q, &}
OF RADII [a] AND, The Interchangsble MOMENTUM -
ENERGY HLLIPSOID {O,p} OFRADI [p]

(2} A2K3G3=2(|Jy (3)
AsK:G:2=2¢z G
QA= G
OA:z=J2
QAs=Js - .
7. 8o/ N
. e S Y
0 ? W Ak ?‘f’/f A Als
a ‘t:\ Ks A r'IR
KsGa=K:G M /
K:Ga=K:G AN /.
_ 0 G = p \_\_‘h‘-— o
B OD= a
GD-» =Ja
Figure.16.. In (4) is shown the Geometrical-meaning of a, r, and — (3o 1;)? terms.
In (1) isshown the Inertial - Ellipsoid ( O, a) of Radii , a, and the Interchangable
Momentum — Ellipsoid (O, p) of Radii, p. (O, p)
In (2) isshownthe Momentum - Energy - Ellipsoid ( O, B) of Radii , B, and
the Interchangable Angular Velocity — Ellipsoid (O, w) of Radii, w .
In (3) is shown in Mohr-method , the Geometrical construction from the two
Interchangable Ellipsoids — The Energy — Rotational Momentum—Ellipsoid (O, p), { Work }
and the Angular-Velocity-vector -Unit-sphere  —  The Inertial- Ellipsoid (O, a), { Force }

and the reaction to the velocity-change-motion — The Mass - Ellipsoid (GD=],=M) , { Mass }
The above property of the two Interchangable-Ellipsoids defines the deep relation between ,

The Angular-velocity-Ellipsoid —  Jiw 2+ Jowy?+ Jawy2=2L=C ......(13) and

The Momentum-Energy-Ellipsoid — ]i B2+ ]i B,% + Ii B;2=2L=C ....(13a)
1 2 3

Above equation (13) Fig.14-2 defines that, in radii w, Angular-Velocity of @ sphere , corresponds
Radii B of (13a) Fig.14-3 defining Rotational-Angular-Momentum from the common point , O, of
© sphere . Radii B is perpendicular on spearhead W tangential-Plane , of the Angular-velocity-
Ellipsoid and radii w , is perpendicular on spearhead B tangential-Plane , of the Rotational -
Momentum-Energy —Ellipsoid as in Figure 14-3.
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It was shown in Material-Geometry [58] , that \Velocity-vectors and that of light—velocity becomes

from geometry as expression of Lorentz factor ,y, from sec@ =y=0Dj: ADp=+1/] V1 = (v/e)].
It was accepted in (1a) that the correlated vectors , p,a follow restriction pa = constant C .

From Pythagoras theorem in Euclidean-geometry the equation of Unit-Sphere in a ,X,y,z, coordinate
System is — a?=x2+y*+z2=1 (14), and in vector form, aa = 1. (14a)

5.. Let see variation ,motion, of , p vector-radii , to the corresponding vector-radii a , as in (1a)
under Premise — the spearhead a , lies on Unit-Sphere as in (14)-(14a)
Choosing Principal axis as the coordinate system of InertiaI-EIIipsoid equalities of (8) are,

— 1 — — —
X= - Xp Y= yp ,Z= ]3 z,, and from (14) follows ]— Xp? + ]—2 Vo2 + ]—2 z,>=1......(15)

as equation of the surface on which , spearhead of radii p (x, ,y, ,z,), is displaced .
This surface is responding to (1a) Ellipsoid which semi-axis are the distances J, , J, ,]Js .
The geometrical meaning of this view is seen when in (2) is placed the relation a>=1and pa =],

i.e. The Orthogonal-Projection of , p radii on the corresponding a radii of Unit-Sphere , provides
the meter of Moment of Inertia of , The Unit-Spheres which are monads .
Above conclusion demonstrates the method of Geometric-presentation of Sphere’s Moment of
inertia to different axis through constant point O , and this because the Ellipsoid-radii -length
acquires the Reciprocal meter-length of the corresponding Inertial-radii —Sphere-meter .

Mohr method impresses on Unit-Sphere , a , the Projection of the Rotational-Momentum, p ,

and finds the Inertial momentum J, ,i.e.in Unlt-Energy-Sphere , Kinetic — Energy as Momentum ,

defines the Reaction to this Energy-motion .

6..For the center , K, of @ sphere , issues vg =[ w.Tx | = [0[12“:@]2r] = o[1H5]  .......(a)
and B=[f.mv ]=[rm.o(1+V5)] andform=1 then B=[roc(1+V5)] ... (b)
Interchangable Ellipsoids of Angular velocity (13) , and Momentum (13a) for the same Moment

of Inertia J; =], = J3 =J, Angular Velocity w;= w2:w3:W and I\/Iomentum B,=B,=B;=B

become 3J w?=C and 3B%/J=C and since for circle J= — then w =C=

=)

2 =

31‘[1‘ .02

Eyawy = 2 (1 + V)=

and 3B%/J= 3(“;“’) :3(1"]v)2: o 3+‘/— )— — The Momentum-Ellipsoid P .......(d)

Equations (c),(d) define the two mterchangeable EII|p50|ds related to Sphere-radius , r, Stress , ¢ .
The what is measured in Material point is the Momentum Ellipsoid , which is soon proved that is
the Spin of particles. The mass of the M-P , i.e. the reaction to the change of velocity, is proved to be
the Inertia of the cave . From equation 3J w? = C , is seen that in Material point Moment of Inertia

[3+V5] — The Ellipsoid of Angular velocity a .......(c)
3+\/—

and Angular velocity are two interchangeable magnitudes defining the Space part , J = ”%4 and the

Energy part , w =~ == [1+V5] , depending on radius ,r, of the cave and on Principal Stress ,e, of the
two opposite constituents © , @ , of the cave .

2.2. Mohr - circle , method

1.. On OR straight-line and from initial point ,O, sectors 0A, , OA, , OA; are taken equal
toJ;, ], ,]s respectively.

2.. Ondiameters A,A; , AsA; , A;A, are drawn semicircles with K; , K, , K3 centers.

3.. Letangles ¢, , @, ,bethe, a vectorto,y, z, axis, and draw the circles K3G;3 , K,G,

from Kj , K, centers forming to K3A, , K,A3 , angles 2¢y , 2¢, .
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4.. Draw the circles G3G, G,G, with centers K, , K53 and G their intersection .

5.. Vectors , OG define the Magnitude of , p , Rotational -Momentum-Energy -Ellipsoid vector ,
OD define the Magnitude of , a , Angular-\elocity-Radius-spearhead-Ellipsoid vector , with
angle , y = GOR = GOD , between p and a vectors,
GD define the Magnitude of , M = J, , which is The meter of the Change = Reaction
the Orthogonal-projective of p Radii to a Radii, of the Unit-sphere , and which consists the
moment of inertia of Sphere , i.e. that what we call , mass , in Classical mechanics .

Remarks

Moment of inertia , ], , of a perpendicular to a Plane passing through O is used Ellipsoid (1a)
fromrelation p =X (m; 1, . ar,) . (16) , and for
pa=%Xm@rf P=1a?%q andif a(x,y,z) defines the Unit-Sphere-Radii , then pa = ],
Equations in (4) become,

Xp = ](X)X+]ny+ J2x Z Yo = ]XyX+](y) y+ ]yzzv Zy = ]zxX+ ]yz y+ ](z) Z ... (163-)

and when defining the Principal-axis ], = ]y, =],x = 0 as coordinate axis for Ellipsoid then ,

Xp =JoX, Yo=lo¥Y: =z (16b)

and the Perpendicular Ellipsoid becomes , %sz + 11 SVpo + 11 52,7 =1 ... (16c)
€) @ @

Mohr method is applied for sectors OA; , OA, , OA; and are equal to J(4y, J2),J3) , Which
are the moments of Inertia to Principal-Planes .

1..Angle,y=GOD=0 — defines p =a and, M=],=0, meaning that
Energy-Momentum-Ellipsoid , p , coincides with that of Angular-Velocity-Ellipsoid vector, a ,

and the Velocity-Reaction-Ellipsoid M = J,=0

2..Angle , w = GOD =90° — defines p = M and, a =0, meaning that
Energy-Momentum-Ellipsoid , p , coincides with that of Velocity- Reaction-Ellipsoid M .

Since Work W = F.ds = (F.cosy ).ds =F. (ds. cosy) ,then Force, F, defines the
Kinetic-Energy = Energy , and Displacement (ds. cos ) defines the Discrete-Monad = Space
which represent the two magnitudes, p and a ie.—> W=pand (ds.cosy)=a .

In trigonometry cosy =- cos(90 + ) = sin(90 — ) , so from figure , sin(90 — ) =GD, i.e.
in Extrema case, where Space = (ds. cos y1)=0, Kinetic-Energy does not vanish since then holds
W = F = Constant = GD = ], = The reaction to the velocity-motion = The Mass-Ellipsoid = M
3..Angle,y=GOD 20 — defines p # a M % 0, meaning that exist the magnitudes,

Rotational-Momentum Ellipsoid
Angular-Velocity—Inertial-Ellipsoid
Reaction to velocity-change-motion = Mass- scalar M

Work =p , — the Energy-vector
a , — the Space - vector
Jo » — the Mass — meter

Force

i.e. The three meters of Energy-monads , which are the Energy-vectors and the Mass —meter .
It was shown in [58] that the maximum velocity in a closed system occurs in Common circle , when the two
velocities, ¢ , v are perpendicular between them , and not producing Work , from where then dispersion
follows Pythagoras theorem and the resultant Quantized linear Space length ,r, becomes , as the

Resultant of Energy Vectors , r = |(c.T)| = \/v? + ¢2 and by using Space Vector r=|cT)| =
Jv? 4+ c? then, The total Rotating energy is —
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+ A = p.r=(M.c).r=(M.c). /v + ¢ and squaring both sites then ,
[+ A ]2 =p2r2 =M 2.c%(v+c?) = (M2v3).c? + M2.c*= (p2.c®) + M 2.c* =[p.c ]2+ [ my.c?]2...(c)
The Geometrical-analogous happens in Figure.14.-3 where according to Pythagoras-theorem holds ,
(p)2+(a)2 =(M=7J,)> (d)
Equations (a) and (b) are Identical in Energy-Space content and define ,
[ Work = Energy = Torsional-momentum ] 2 = [ Moving-Space-Energy ] ? + [Rest-Space-Energy ] 2.
2.3. Second-degree Moments in Sphere and Planes

Considering Density of @ sphere the same for the (i) points then mass m; at every point is (m) for
the tiny volume ,dV, and the different elements become , m.dV , and for m=1 ,dV, and for Plane ,dF.
Placingx=0in (5) and a in,yz, Plane,then J,a*=],y*+ ], 2-2]y,yz .............. (17)
or Ja= Jy cos?@ + ], sin®@ -2 Jy, cos@.sinp .. (17a)
where ¢ , is the angle of a radii to, y axis , and give the moment of inertia ], of the Sphere to the
axis on Plane through initial point , O, of rotation . In case that coordinate axis coincide with the
Principal axis then equations (17) and (17a) become , ,

Joa®= LY+ ]2 ... (17b) and J,=], cos®¢p + J; sin?e  ....... (17¢)
Equations denote Moment of inertia for all Planes to axis on Planes , and in case of Plane surfaces
the Inertia-Ellipsis which is J, y»+J322=C erreeeennaen (18)

2.4. Euler-Lagrange , equations of motion

I.. For the positioning of a rotating Solid around a Fixed-Point O , with a three coordinate system
X,y,z at,O, is chosen a second three coordinate system X', y’, z at, O, joint to the moving
solid and rotated to O . Its position define the nine -(9) Directional-cosines of the axis i.e. the
products, 1'1,J7 , Kk . The six identities joining cosines , degrade the six to three parameters

and Solid acquires Three-degrees-of freedom around the fix point O. Euler-method-System is
consisted of three parameters which are the three angles between axis .
Let be Unit-vector §;, on x Y- X'y Planes section , such that system (k', k, §5) is right-turned .

Euler angles are in Figure.17-(1) , Angle ,p, for, 1" to §; axis, Angle ,$, for, k' to k axis and

Angle , v, for, s, to 1 axis.Angles ¢ ,9, v, follow the Right-hand-rule-direction along the axis

k', 5, .k , of rotation respectively . Angle ¢ , defines the position of $, sectionin, x™, y" plane .

On perpendicular to s, plane angle ,3, defines the position of ,z, axis while on perpendicular to

z, plane angle , v, defines the position of ,x, axis . In this way angles ¢ ,9 , v , define the position

of the moving-system , x , y, z related to the fixed ,x" ,y ,z".

The Directional-cosines 11,7 ,kK'k ,of T, 7,k axisrelatedto 1", j° , k', axis is done by the

displacement of , x , y, z system , from 1", j° ,k positionto, T, J,k , in three stages as ,

1.. By rotating on k" axis , according to , ¢ , angle , such that ,x, axis moves from 1 to the s,
position where then issue as in F.17- (2) the equalities ,

So=1.cos@ +J.sing and q, =-1.sin@ + . COSQ®  oiiiiiiniii ()

where @, index is perpendicular to k* ,and { §;, and qg },{ k and s, }, Right-hand-rule
direction system . B B
2.. By rotating on s, axis, according to, 9, angle , such that ,z, axis moves from k' to the k

position where then issue as in F.17- (3) the equalities ,
t, = k.sin9 + gg.cos® and k = k.cos9 - gg.sin9 ... (b)

Volume-3 | Issue-12 | December,2017 45



[JRDO

STPL is the Generato_r of Space — Energy as Material -_Point , Energy monads and Spin
where t, index is perpendicularto k ,and { s, and t, },{ k and s, }, Right-hand-rule
direction system .

3.. By rotating on k axis , according to , y, angle , such that ,x, axis moves from s, to the T
position where then issue as in F.17- (4) the equalities ,

T1=85,.cosy + fysing and j=-5s,.siny + tysingp ...l (¢)
Thus axis ,z, and ,x, arrive to { k , T } final positions carrying the ( x,y,z) Solidto (1, J , k)
Position , and if between equalities (a) (b) (c) delete Unit-vectors s, ,q, , t, , by placing in
(b) , the ( q, } of (a) and then in (c) the { s, and t, } of (a) (b), then acquire expression of
equations in 1,J, k from those of 1, J, k' and of angles, ¢ ,9, v . The Directional-cosines are

I'l = cosa; == cos@.cos - sin . cosI.sin P
I'] = cosa, ==- cos @.sin - sin ¢. cos I.cos P
I'k = cosaz == sin@.sin9.
I'1 = cosb; == sin@.cosy + cos@.cosd.sinyy ... (d)
] = cosb, ==- sin@.siny + cos @. cos9.cos s
7’k = cosbs ==- cos ¢.sin?
K1 = cosc; == sind.siny
kj = cosc, == sind. cos s
Kk = cosc; == cos9
Il.. For the rotation of a Solid with ,w, angular velocity is used the following equation ,
w=k P+ Sk (19)

: e o d
composed of one Rotation , around , z°, axis with angular velocity d—‘f , asecond , around

, So , axis with angular velocity % ,and a third , around , z , axis with angular velocity % .

Since is needed Angular-velocity , w , tobe related to the Fix to Solid directions of x,y, z, axis
then the three components w, ,w, , w; of vector w =1 w; + J w, +k wy are related

to angles, ¢ ,9, v, and to angular velocities t—‘f , % , % .

Projecting (19) on 1,7, k axis then become the equations,
wy=wi= 2k + 2 51+
w,=wj= k) + a7+ L (19a)
wy = k= 2Kk + S0 sk + Sk

andsince holds, kk =1, ki=k) = ks, =0 , Sg1=cosy , Sy.J =- siny

then from (d) exists k1 == sin9siny , k7 =sin9cosy , k'k =cos9

and replacing above to (19a) then become Euler equations ,for Angular-Velocity-components ,

de . . dd
w; = — sindsiny + — cos
17 gt v dt v
de . do .
W, = —= sindcosy - — sinyy e (20)
dt dt
de dy
W3 = — cos9 + —
37 4t dt

which are related to the three angles , ¢ ,9 , y of rotation.
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I11. Euler equations , for Angular-Velocity w and Momentum B :

ISSN: 2455-9210

In (10)-(10a) Angular-velocity-Ellipsoid and Momentum B are simplified when defined
by the projections of, w;, , w, , w3 and B; , B, , B; as,

By =Jiwy, By =Jawy, Bz =]Jzws,

B =Jywil+ w,y+Jawsk L (10)
B2 =J%w,? + w4 J3twg 2 (10a)
Bw =Jw?(=2L)= J;’w;® + J,?wp? + J3%w; ? (10b)

Placing Momentum-equation (10a) in equation ddit =

M=1M; +J M, +k M; then,

dW3
dt
= M=1TM; +T M, +k M;
Since from vector-calculus ,

. dw _. dw - df dj dk o _ = _
1]1—dt1 + llz—dtz +1];5 + Eth + EIZWZ + T]3W3 =TM;+7 M+ k Mg=

where M;, M,, M; are the Momentum-components .

I rwI]= 7 K T o= 1= T, - T dK _ o _ =1 _ _
é:[WI]: W3 'kW3; éZ[W]]: Wq - 1W3 , _t:[Wk]: W, - Jwy ,then
d
]1%_(]2']3 )- waws = My
d
o —(Ja-J1)-wawy =M, 1)

]3%—(11']2 )- Wiw, = Mj

Equations (21) are differential equations of the first order when external moments are given

related to time and define Angular-velocity-components { w; , w, , ws } and the Position
{ 9,9,y }from(20). If moment M is given related to position only, then w; , w, , w3 }
are placed in (21) where then position is produced by differential equations of second order .

EULER ANGLES -0 -y

, @

(1) ROTATION ABOUT k* ROTATION ABOUT S ROTATION ABOUT So°
- AXIS FORANGLE () AXIS FORANGLE () AXIS FORANGLE
k® BY DISPLACING ,i', BY DISPLACING ,k°, BY DISPLACING,S.',

Kk POSITION TO ,So, POSITION TO ,k, POSITION TO i,
_ POSITION POSITION POSITION
J y (3) (4> (5)
0 —_ — J—
— it q- to i
1 ~ (P S [+] ‘P s o
(11
@ ) v 0 B 0 50 B 0 0
5 ¥ j + AL ]
k* 5o _ k
X Qo k to

Figure.17. . In (1) are shown Euler angles { ¢ ,9 , v } in a Fix-Three-Coordinate-System x , y , z
through ,O, and one Movable x,y,z" at,O.
In (2) is shown the Spearhead ,P, of OP Angular-velocity w vector,
Tangential Plane ,E ,to Angular-velocity-Ellipsoid w , on Momentum vector

and the
_ 2L
OoT = 5
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In (3), (4), (5) are shown the Three-Stages nedded for transforming 1, , k,
axistothe 1,7,k axis.
IV. Zero Static - Moment
For M=0, i.e. the Solid is supported through center of mass and then Euler equations become ,

dw,
]1?—(]2‘ J3 ). wowz = M; =0

dW2

]2 dt _( ]3' ]1 )-W3W1 = MZ =0 . (213)
]3d213 —(Ji-Jz2 ) wawy = M3 =0

and for rotation through Principal axis of Inertial-Ellipsoid [ for ,z, axis w; =w,=0 ] then
w; =constant (=0) w, =constant (=0) wy= constant

i.e. rotation is continued through this axis with constant angular velocity w =

of that of material-point and the three axis are called Free-axis .

=2 1+15]

v o
r 2r

V.. The Poinsot’s Geometrical-motion

I.. Multiplying the first equation of (21a) by w, , the second by w, , and the third by ws , and
adding each other then, Static-Moment M is ,

dW1 dWZ dW3
wy —— +Jo,wy, —= + Jawz——= 0
Jiwy dt J2 W, dt Jsws dt

constant  ........... (21b)

1 2 1 2 1 2
- + = + =
> Jawq 2 Jow, 2 Jsws

i.e. for M =0, Kinetic energy Z—f constant , as in (10b).

Also multiplying the first equation of (21a) by J,w;, , the second by J,w, , and the third by J;w; ,
and adding each other then , Rotational-Moment B is ,

dw,
dt

2 dw 2
+ ]y 7wy _dtz + J3*w

dws

=0
3 dt

J1 2wy
Ji2wy + Jp%w, + J3%wy = constant ... (21c¢)

i.e. for M =0, Rotational-momentum B = constant , as in (10Db).

As Kinetic energy cannot be changed , the same also for Momentum B which is constant .
The Tangential Plane E , of Angular-velocity-Ellipsoid w Spearhead point P, on Momentum
vector OT , remains unmoving and this because ,

a.. Plane E , is perpendicular to the unmovable Momentum-vector B ,

b.. Cuts the constant sector OT = Wbo , where bo is the Unit-vector on momentum B

. = wB 2L
and this because wbo = W? == = constant , therefore

Angular-velocity-Ellipsoid is Rolling on the unmovable plane E , the point of conduct P lyies on OP

axis , has zero velocity , and aquires OT distance such Geometry positions from O for the unmovable
plane E , to remain unchanged , always by following the Solid’s-motion .

Some points of the moving Ellipsoid , which are common to unmovable E , plane , define the each
one rotating axis , and are those which are of equal distance Tangential-Planes from center O .

This geometrical locus on Ellipsoid is called Polar-axis , the Polhode , while on Plane E , the
Unti-Polar-axis , the Herpolhode , on where \ector-radius w is tracing the , Polar-axis on the
moving-solid and the , Unti-Polar-axis on the Fix-system .

Remarks
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Applying above to Material-Points [@ <« @] of Figure.12 then all referred are becoming ,and
since , between the two consituents , exists only Pressure , o, Wwhich is turned to velocity , v,
no other External forces exist to create any Moment to the initial point O of rotation .
Because of Zero-Moment , the motion of the , @ , Content, is the only motion , w, and
it is the Rolling of the Angular-\elocity-Ellipsoid , on Plane , E, (the Polar-axis on the
Unti-Polar-axis or the , Polar-Plane on the Unti-Polar plane ) , Polhode on Herpolhode , where ,
Momentum-Ellipsoid , B , is perpendicular to , Angular -velocity-Ellipsoid , w ,
which Planes are both circles and the , Unmovable plane E , Tangential to the each one
circle through the three axis, and Parallel to Principal —axis-Plane of Ellipsoid .

From Euler-Lagrange Mechanics and Vector analysis ,
Position vector , 1 , always points radially from the origin O .
\elocity vector , v , always tangent to the path , direction , of motion .
Acceleration vector , a , not parallel to the radial motion but offset by the angular and

Coriolis accelerations , nor tangent to the Path but offset by centripetal and radial acceleration .
Il. Above analysis was presented by by Poinsot without being sufficient for the complete

motion description , because does not define the positions of Solid relating to time .
On Angular-velocity-Ellipsoid exists ,

Jiwi% + Jo wy? + Jawg? =2 L (L =constant ) and Polar position is defined from relation

Ji2wi% + ], 2wy + J3%ws? =B? | where, B, is the constant Momentum value .

On a constant Angular-velocity-Ellipsoid , by changing Momentum , is possible of infinite
Polar-Paths according to the different motions of the Solid . Paths near maximum or minimum

Principal axis become ring-shaped while near the center of axis extend to a couple of ellipses.

Rotation happens near maximum or minimum axis , continuing motion about these , and round
Instaneous axis of the Polar-path , in contrary to the middle axis which are not continued , but
rounded to axis off Polar-path around Ellipsoid . A complete identity of the rotated axis and the
Principal axis doesn't happen as this happens on Earth .

A.. The Integration of (21a) differential equations results to Elliptic-functions , except that of
Inertial-moment- Ellipsoid and which becomes of rotation . In case of Material-Point both
Momentum and Angular velocity are constants for all motions . Placing ,z, axis as the rotating
then J; = J, and equations are simplified as,

dws _ Ji-]s dwy _ J3-])1 dws

dt I W{W, , dt - T W3w; T =0 5 eeeeeaseees (21d)
Andplacing 2722 =y then &2 =ywows , 2= ywaw, , B0 (22)
J1 dt dt dt

From the first becomes w5= constant , while by multiplying w, with its components and w,

d
Wtz =0 therefore, w;%+]J,w,2=a? and

for the second one and adding , then w;, dstl +w,

a = the constant of integration , i.e. during motion Angular velocity value is constant unchanged

and equalto w?2= a?>+ w3* , becoming also from Poinsot’s solution . In reality since Angular
velocity-Ellipsoid is symmetrical to ,z, axis , all of equal distance from , O, tangential planes , are
symmetrically placed around ,z, axis and so the Polar-Paths are parallel circles .

The algebraic value of angular-velocity-vector remains unaltered and thus , is drawing
the Solid regular-Cone as Polar-surface around symmetrical , z , axis , and in Fixed system at O ,
on the unmovable Momentum-vector another Solid-regular-Cone , as Anti-Polar-surface .
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Since w;* + w,2= a2, acircle, by introducing parameter ,u, then is holding ,
w; =asinu, w,=acosu and the two first equations of (22) are satisfied when % =v. W3
and also since w3 = constant , when u =y. w3t + b (where ,b, is the constant of integration),
i.e. equations (22) are solved by the new system

w; =asin(wst + b ), wy=a cos (wst + b ), wz=constant ........... (22a)

Angular-velocity-vector is rotating the Cone-Polar-surface , and returning to initial position

o 2 2m]4
inperiod T= —,or T=|-—|=|-————-

YW3 wi( J1 = J2)
B.. Integrating equations (21a) became the projections of angular velocity w, , w, , w; related
to time ,t . Integrating (20) on unmovable axis ,z", of Momentum , then on symmetrical axis ,z,
projection of B; is according to (10) , equal to B; = Jsws , and for Euler ,9 , angle exists ,

cosd = ]3]V3V3 = constant, and 9 = constant and Euler equations (20) become ,

dp . o . do .
w; = d—‘f sin9siny w, = d—(f sindcosy ... (23)
d d
wy = d—f cosd +d—f

From the first two exists —* = tan s while from (22a) = = tan(y wst+b) so,
2 2

y=ywst+[b+kn]=ywst+y, , P,=constant ,and % =yws ,

Placing above in third equation of (23) then,

d d d B B
Wz = d—‘f cos9+y Wy , OF Wz = d—‘f% +yws , therefore d—‘f:[l-y] - =5 and

since by definition of ,y, then ,]J; =[1-vy]]J; and o= ]E t+ ¢, where @, is
1
the integration constant , and the Position of the Solid is defined by Euler ¢ ,9 , v, angles as,

B
¢= 5+ P

1
9= constant . (23a)
Y= Lls W3 t+ lIJo

1

2.4.1 Application to Material-Points [@<—®©] of Figure.19, and by considering Positive
Constituent with angular velocity w = v /r = % [ 1++/5 ] and an angle 45° from ,x , axis.
The Ellipsoid of angular velocity is perpendicular to the plane of motion . Moment of Inertia

to ,z, axis is that of sphere equal to J; = an* which is the same in all Principal axes , and
J=]i=]=]z = ”TT‘L , therefore (13) which is Angular-kinetic—energy = Angular-velocity-Ellipsoid

then becomes, Jyw;2+ Jow,2+ Jawg2=2L ,0or —
w12+ wy? + wsj? S 8—2 =B2=3Jw? and from (10) then B =[ro (1+V5)].

] Tr

The value of constant momentum is B2?=2L =3Jw?, and is
B =37 (T [1+V5 ] P = T [6+25 | = T [3+5].

16 8
For Planck’s length r=4,453.1073% | 12=19,629.10~7° and velocity | v |= rg [1++/5] becomes

V] = ots o V1= 0,7267.10%. ¢ ......... (a)
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and for maximum velocity ¢=3.10% m/s then o =

3.108
0,7267.1035

and the value of the Angular-velocity is, |w|= % [1+V5 ] =

4,128.10~27
2.4.45310735

(

). 3,2360675 =1,499 . 108 , or

and the constant figure of the Torsional-Momentum becomes ,

w| = 1,5.108 rad/sec

=4,128. 10727 Kg/m>

B2 = S0 34/5] 28240 10 5 536] ~122,315.0° , therefore, B=11,06.6 ........ (b)

and for 6=4,128.10"%7 Kg/m?>then B=11,06.4,128.10727=4 566 . 10726] = {Kgm?/s}
Constant plane ,E, is tangential to Ellipsoid at Spearhead point ,P, of w radii and Polar-line is parallel
circle PT , Anti-Polar-line PS circle on plane , E , with circle that of vector - radii projection point of

Momentum B . Polar-cone POT is rolling on the Fix Anti-Polar-Cone POS with constant velocity and each
common line-vector the Instaneous rotating axis .Since Angular-velocity-vector is constant then returns to

initial position after the period of time T =

wi( J1 — J2)

2T 2nr anr

2m]y ]

2T ]
W3

and for r=4,453.1073° then, period T = — ===

_ 4m.4,45310735 1,729
o (1+v5) o

and for 0=4,128.10727 Kg/m?,then T =

v o (1+V5)

_34_ ( 1,729 _34 1,729
10 —{—6}10 s,or T [m]s ........ (c)
1,729 4188 _ _g
1034.4,12810~27. 108 4,188.107" s

and frequency f= % =5,7836.10%° .6 and f=2,388.107 Hz respectively .

Above frequency corresponds to an Energy beam of light according to equation ,
Energy=hxf= 6,63.1073* Js.2,388.107/s=1,58.1072¢ J, while for frequency of light
f=6,70 .10 Hz, then Energy of photon in the beam = 6 ,63.10734. 6,70.10 =4,44.10722 ] .
i.e. Torsional-Momentum B=4,566.1072¢ J,is 10° times smaller .
In case of Rotation near the Symmetrical-Ellipsoid-axis , is that of Nutation , which happens

to Earth’s rotating axis in case that doesn't coincide with the Major-Geodic free axis .

(13

ELLIPSOIm {O, OFP} , OF RADI [w)
PATHS NEAR MAXTMUM OR MINIMUM
TO THE PRINCIPAL-AXTS BECOME
RING-SHAPED WHILE MEAR THE
CENTER OF AXIS ARE EXTENDED TO
A COTPLE OF ELLIPSES .

z )

{23 (3]

THR POSITIVE CONSTITUENT ), OF THE MATERIAL
POINT IS ROLLING WITH ANGULAR VELOCITY w = v/r —
[ 721].[1++5] POLAR-LINE , FT= Chcle, POLHOLE , WHILE
PS = Cimie on Plane ,PT, IS ANTE-POINT-LINE, HERPOLECNE
ON,{E}.PLANE.

[}
I
I

1-MOMENTUM B=[rT 2].[1+{5] WHILE
ELIFZ0ID B = BITHBA I B ] ==t
S-VELOCITY v=[ & Z][1+/5] WHILE
THE ANGULAR-YELOCTTY - RLIFECID

v = BIHTI+BA BB H =L

3-THE POLAR-CONE , FOT . IS ROLLING
ON ANTI-POLAR-COME ,FOS , WITH THE
CONSTANT YELOCITY v= [F/ZL[1+45]

(E) ATHR PRRIOD OF ROTATION , B T=2x/ws =

dgt

¢ [z [9mIA

Figure.18.. In (1) , are shown Paths near maximum or minimum to Principal axis from where
become-ring shaped or Small-circles , while near the center of axis extend to a couple

of ellipses or Great circles . Rotating on small circles is created the
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In (2) is shown Rotation with angular-velocity w , 45° to the instaneous material

axis OP = [+ O] of rotation where point P is the , Nib ,of Angular-velocity vector w
and Sweeps-Out at OP slant height of the Central , POT-Cone , with w = % :

In (3) are shown Polhode , circle PT , Herpolhode , PS circle in plane E . Polhode-Cone
POT is rolling on the Fixed- Herpolhode-Cone POS , with the constant velocity

|v] = rg [1++/5 ] dependent on Pressure ,, of the two material constituents .

3..  The Central Axial-Ellipsoid and the & constituent Rotating through constant point O .

Integrated Equations of motion become not from center of mass K, , but from center O.
Since motion of @ constituent becomes from Stress ,e, only , the constant coordinate system
is taken at O with , z*, axis perpendicular to Unit-vector k* , on OK, axis, the x axis . The
X',y axis are perpendicular to k', vector and , X , y axis are perpendicular to OK, direction.
Let be s, the common axis of , xyand X, ¥ planes such that coordinate system k', k, $;
Is Right-handled . Vectors §, , t, and X,y axis, are directed to Ellipsoid- equator of
Angular velocity and thus, to both ,x , y axis , moment of inertia is the same as J;and J, toz .
For the definition of , 3, @, v, related to time is proved that are needed three differential

equations , the first , due to the intersection of , z , axis by OK, , where Mg =0 . Euler third
equation (21) is then simplified to , =0and J; = ], where is shown that projection of

angular velocity w5 on symmetrlcal axis ,z, is constant . Euler’s third equation of (20) becomes

—y d dy _
(ws=) d—‘f cosd +— =constant ... (24)

A different ascertain was defined before for Moment , of the first integral which is zero on z" axis , therefore
Momentum B k' to this axis is constant . Momentum in the three directions s, , t, , k,and to, O, axis is
defined by equality, B =5,Bs + t,B; + kBj
s=]i ws, Bi=]; wi ,B3=]3.ws (24a)
Where, B, B;,B3 and wg ,w,, wy are the corresponding projections of Momentum
and Angular-velocity to the three axis . From above issues ,
— Bk =5,k . Jyws + t,k.J;wy + kk .J3.ws andsince,
t,k=0 ,kk=cos9 ,then — Bk =]J;w,; sin9+ J3wj3.cos?

sSk=0
: _ _=de , _ d¥ dy
=k —+§, —+
From (19) issues w =k = T So 3 k m therefore ,
—— —=— d _ dd d .
wt:wto:kto.d—‘s+sot ~ + ki, ."’ and since ,

k't,=sind , 5,t,=0,+ ki, =0, therefore, w,= (;—f sind and above become,
(Bk =) ]1‘3—‘5 sin9+ Jywj; cos9 = C; where C; =constant  .............. (24b)

which is a differential equation of the first order .

Another one integral exist from velocity constancy , where then Mechanical energy remains
unchanged and Dynamic energy is, V = Q(s) cos9 where (s) = OS, and from Kinetic-energy
(L) to directions s, , t, , k, on the three principal axis is,

1 . .
L=>(h wZ + J;.w + J3.w3? ) and using equation (19)
—_ d __d , —_ d :
we =k'S;.— + §,5,.— + ks and since also
s K55 =2 + 855 — + ks . d'“ d I

dt

Kso=0 , s:55=1 ,ksg=0 —»w,=2" therefore,
(5P + (52 +sin?9] +2 J wy2+ Qs cosd = Cj ... (24¢)
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where  C,=constant, therefore the system of the three differential equations is,
@ cos9+ 1y = wy,
Ji@ sin®?9+ Jzwy cosd = C,

%]1($2+@2)+%]3W3+Q3 cosd)=C, where, wz , Cy, C;

Since Momentum-Ellipsoid , B , is perpendicular to , Angular -velocity-Ellipsoid , w ,
no Work is produced and the Status is Neutral.

Velocity Va of peint A cREATES Harmonic ( 2 ) THEPOSITIVE CONSTITUENT (D), THE TWOPRINCIPAL CO- BYSTEMS

Vibration APA on AAoc line Enler - Savary Drnmmrmngrr,m ONELLIPSGID &, %0, toand ¥, E,50
i y - o = - " ROLLING ON, ), NEGATIVE ON,0, CENTHR , ARE ETERMAILY

mechamism {1 /P, - 1 / PuF}.simp=w/ V.= 2 /PP zl? E o '

| o w=vi where W=[G2Q[1+5] ¥=[G 2r[1-+5] (3)

Figure.19. In (1) Material point AP, {the two circles © = K,,K,P - @ =K, KP } of the Space
point A (+) and Anti-point P(-) is rotating through point A, , which is the center of Common
circle and form material angle 9 =9,.t = ( ‘;A =).t, CREATE the Cardioid Envelope curves
generated by the above Vibrating -Veloci f/:-_Ernergy-Geometry-Segment ,APy,0n ,AA,,
rotating line.

In (2) is shown Angular-velocity-vector w Ellipsoid , and B Momentum-Ellipsoid both

Due to the Opposite-Stresses , =6 , which create the constant velocity |V | = % [1++/5] of

the K, Rotating-Center of mass of the @ constituent .

In (3) are shown the two Coordinate -Systems on Principal axis , the one of the ,@,
Central-Momentum-Ellipsoid about the Fixed center ,O , {the s, , f, , k, System } of the POT
Cone and the other one of the same ,P, rotated constituent , around the Instaneous axis of
rotation , z , of POS-Cone and about center ,O, {the §;,k , k, System } .

According to Poinsot , on Symmetrical-Ellipsoid around an axis , the equidistance tangential Planes
are symmetrically placed around this axis and the Polar-curves are Parallel-circles and are sketsing
on the solid as the Polar-surface- regular-cone , the Porhode , around the symmetrical axis , and on
the constant system a regular-cone also , the Herpolhode , around the constant vector B .

3.1. The Vector-equation of motion .

The vector equation of Rotational-axis-motion is defined by analyzing w to k direction

of Ellipsoid-Inertial-axis , and another one perpendicular to k , and then

k

W =Tw, +Tw, +kw; = { kK[W k]}+ kW  andsince [w k]= 5 then,
W= RS+ kws (25a)
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Analyzing Momentum-vector B as above to k direction then exists ,

— _ _ — — dk —
B= (Tw;+jwy )], + kw3 = [ka].]1+kw3.]3 ............. (25b)
Moment of external forces Q ,to ,0 , isequal to » [5§Q] =-sQ [k k™ ] and Momentum becomes
— d’k dk =
]1 { k dtz } + ]3W3 E + SQ [kk ] = 0 ................... (25)

Angular velocity ws was shown constant .

Equation (25) defines Unit-vector , k , of Ellipsoid-rotating-axis , related to time and after the
solution , equations (25a) and (25b) define Angular velocity , w , and Angular-momentum-vector
B respectively . It is proved [ page 62 ] that B vector is that what we call Spin of particles .

3.2.  The Intrinsic rotation , Precession , and Nutation .

General :

Since Earth is as Sphere , names of longitude and latitude , which are angles , are referred to a
Right Ascension and Declination in a spherical Polar coordinate system . What is seen from Earth ,
is the celestial equator on which the Ecliptic , the apparent path of the Sun through the year , where
the Sun moves into Northern hemisphere and which is called the ,Vernal equinox, and the analogous
motion of the Sun to Southern-hemisphere and called the , Equinox .

Sun’s apparent motion is not completely regular and also, both celestial-equator and Ecliptic , are

moving with respect to the stars . By far , Precession of the equinoxes is the largest effect , where
Earth's rotation axis sweeps out a cone centered on the Ecliptic pole , completing one revolution in
about 26000 years and is called the , luni-solar precession . The cause of the motion is the torque
exerted on the distorted equatorial bulge of the spinning Earth by the Sun and the Moon.

At the equinoxes equatorial bulge and torque shrink to zero and it is the smaller-faster effect and is
called Nutation . Note that Precession and Nutation are simply different frequency components of
the same Physical effect .

The orbit of the Earth-Moon system is not fixed in orientation because of the attraction of the Planets , and
this slow secular rotation of the Ecliptic about a slowly moving diameter , is the Planetary Precession .

From Classical Mechanics :

The Angular-Kinetic-Energy B , Angular momentum vector , is conserved , so ddit = 0 and since may be

expressed in terms of the moment of Inertia Tensor , J , and the Angular velocity vector , w , so then
according to (21a-21b) the ellipsoid of Angular velocity vector is J;w;2 + J,w,2 + Jswg2 = 2L where

Kinetic-Energy L= % ,and , w, is on the surface of the Inertial Ellipsoid. The tangent Plane-normal at
W, is Vo= Vo[ Jawi? + Jowy? + J3wy? ] = [Jywy +Jow, +J3ws ] = B iie. the attitude of the

WwB 2L s
T;_B_l = = which is also constant ,

Tangent-Plane is constant and at a distance
or fromB.w =L = i Jawy? + % Jow,? + % Jaws? , where w; , w, , ws, are the components of vector
w , along the Principal axes ,and J; , ], ,Js , are the Principal-moments of Inertia . (Fig.18)

Thus , the conservation of Kinetic-Energy ,L, imposes a constraint on the three-dimensional Angular

velocity vector , w , and an Ellipsoid in the Principal axis frame , the Inertia Ellipsoid , J .
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The Ellipsoid axes values are the half of the Principal-moments of Inertia , and the Path traced-out
on this Ellipsoid by the Angular velocity vector, w , is called , Polhode .

From above , the Tangent-Plane is Fixed and so , The Energy - Ellipsoid rolls without slipping
on this Constant Plane . On Fixed-Constant-Plane is traced the Herpolhode path , while on the
Energy-Ellipsoid is traced the Polhode path . i.e. On any Angular-velocity-vector , w ,
produced from velocity due to the , main Stress , o, and which represents the Energy from Chaos ,
corresponds an Angular-momentum-vector , B, which represents the Energy-monad ,

to the common point O, of rotation . Vector , B, is perpendicular to the Tangential to , W ,

nib Angular-velocity-Ellipsoid , while , w , is perpendicular to the Tangential to , B, nib
Energy-Momentum-Ellipsoid . Figure.14. This Energy-Ellipsoid is what is called , Spin .

According to Euler’s equations (20) , in the Principal axis frame , Angular-momentum-vector (which
is rotating in the absolute space ) is not conserved even in the absence of applied torques , but
varies as in (20). However , in the absence of applied torques , (4a) , magnitude , B , of the Angular

momentum B 2= B; 2+ B, 2+ B3? and Kinetic Energy , L, are both conserved and as in (13a)

2}1 + % + 2_73 , Where B, , B, , B; are the
components of the Angular-momentum-vector along the Principal axes , and the J; , ], ,]; are the
Principal moments of Inertia . These conservation laws are equivalent to two constraints to the
three dimensional Angular-momentum-vector , L , The Kinetic energy constrains of , L to lie on
an Ellipsoid , whereas the angular momentum constraint, constrains ,L , to lie on a Sphere .
These two surfaces intersect in taco-shaped curves that define the possible solutions for , L.

This is a construction method based on Angular-momentum-vector , L , rather than that of

Poinsot’s which is based on Angular-velocity-vector , w

for Angular-velocity-momentum-Ellipsoid L =

In case of an Axisymmetric Rotating Body , with Angular-velocity ,w, the moment of Inertia , J , about
two of the Principal axis , X - y, are equal , then The Angular — velocity - vector , w , describes the
Ellipsoid of Angular Velocity and its nib describes a Cone of which Plane-Base is Fixed , and
Simultaneously , The Angular-Momentum , B, describes the Ellipsoid of Angular-Momentum and its nib
describes a Cone also of which Plane-Base is also Fixed .

The Nib of Angular — velocity - vector , w , describes on the Tangential-Plane of the
Angular-Momentum-Ellipsoid , the Herpolhode , while , The Nib of Angular-Momentum describes on
the Tangential-Plane of the Angular-Velocity-Ellipsoid , the Polhode .

The Fixed-Tangential-Planes of ,w , and , B, are alternately Perpendicular to , B, and , w , central
axes of rotation and thus form the Material-Point-energy-monad .

Vector , B, is perpendicular to the Tangential to , w , nib Angular —velocity -Ellipsoid ,
while , w, is perpendicular to the Tangential to , B, nib Energy-Momentum-Ellipsoid.

All above happen in Material-Point , where the , @ , constituent is Eternally self-rolling on the
, © , constituent , with Angular-Velocity , W , becoming from constant constituents Glue-Bond
Pressure , ¢ , in Infinite Spherical traces , either at Great-circles or Small-circles , or any other
close Spherical-curve , and by applying all laws of Mechanics into this Energy-Chaos , is thus
created the First-Discrete-Energy-monad which is the Material - Point , and from this all the
other Energy and material monads . (q.e.d)
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Equations (24)-(25) , show immediately if the motion is Possible , and under which circumstances.
To examine the Possibility for Ellipsoid-Symmetrical-axis ,OS , to perform rotation as Regular-Cone
around the vertical axis k™, i.e. if it is possible , under the presupposition , & = constant , to solve

above referred equations of motion . Because w3 = constant , from (24d)

de
dt

= constant, while First-equation  implies ¥ = constant

Second-equation implies m

Meaning that , according to equation (19), W = k' c:i—‘f+ k c:i_ll:

and which is considered as the rotation of Material-point around the Ellipsoid-Symmetrical-axis

,OS , with constant Angular-velocity u= i—‘f , and simultaneously rotated through the vertical k' axis

with the same constant angular velocity i—f = u . Since Angular-velocity-vector w, is constant then
its algebraic-figure is also constant and lies in , k k™, Plane .
dk

Because [ k k'] =- §, sin9 , and el A k] and from (26a)
K_ . — dk = . - :
== So sm{),{kE}Z[kso.u.smﬁ]:to.u.smﬁ and
d (= dk ,_ = dk ;_ dig .
o [kg]-[k = 1= 5 -wsind and because
ch = the nib of velocity-vector t, =- §;.u.cos9 then, [k d;tlf ]=-5,.u?sin9.cos 9

Introducing above in (25) and , division by sin9 ,and when 0<3>0,and,n<9>n, then
becomes relation Ji.u® cosd - Jawz.u+s.Q=0 ... (26)

which is the Necessary-Proposition , Precession , for the motion of the Material-Point [ @LU@ ].
Second degree Equation (26) gives real roots for velocity , u, only for negative cos 9, i.e.

47]4sQ. cos 9.

the center of mass, S, is below rotational point O. If cos9 >0 then w3 ? >= x
S

.. 27)

and by solving (27) then Angular-velocity u=|w| = i—"’ = JaWs 2\/— Q4 G 113;:)\;319 )2...(27a)
N

t 2J,.cosd J1.cos?d
Since equation (27a) , is of 2™ degree and has two solutions ,a, and ,b.
a.. Algebraic-magnitude-figure ws is such that , the within square root is zero or near zero .

From figure this happens when figure w5 coincides with that of Angular velocity vector , |[w| , and

from i—‘f, where then its direction coincides with the Ellipsoid-Symmetrical-axis ,0S. The second term

being in square is strengthening J; moment of inertia directing the axis to J; direction.
Material point occupies a large moment of Inertia by rotating about the Ellipsoid-Symmetrical-axis
through constant point O, on Ellipsoid-axis , of the truncated Cone , i.e.

The Inner-Rotation of Material-point , happens through the algebraic and constant
Angular-velocity-vector , |w|, { on the Ellipsoid-Symmetrical-axis } , where the Surface of the
Truncated-Polar-Cone is Rolling , sweeps out , on the Unmovable-Polhode-Cone with a very large
figure , the absolute value , of Angular velocity vector , |W| .

In Material-point where External forces are equal to zero (Q=0) , the above equation becomes ,

d : . : : :
do _  Js.ws 2( Js w3 y2 _ Jz-ws | Jz.wz ]3W38 and when

Angular-velocny-flgure ! U—|W| T dt 2]J4.cos9 2J4.cosd _2]1.cos{) I2]1.cos{9 - J1.cos

Volume-3 | Issue-12 | December,2017 56



I] RD@ IJRDO-Journal of Mathematics ISSN: 2455-9210

STPL is the Generator of Space — Energy as Material -Point , Energy monads and Spin

Ji=]; then,u= % =ws. secd , meaning that the constancy of ,u, becomes from Geometry

of the rotating energy only as this happens to the constancy of velocity, ¢, in cave, r.
This is the analogous which happens to Lorentz factor y = sec.¢ , and then u = ws. sec9 =vy. w,

b.. Algebraic-magnitude-figure ,u, is equal to w5 and % and to ,w, also .
In this case , the direction of the Angular-velocity-vector w is diverging the k axis
of the Central-Truncated-Ellipsoid and Angular-velocity ,u, occupies , low and high values.

This Phenomenon happens in Astronomy where Equator-points , i.e. on Celestial-Sphere traces of sections
(S,) of the Planes of ecliptic (k') and Ecuador (k) , are slowly moving on Zodiac circle with an
approximate Period of 21000 years .

Due to Earth-Geoid , Precession of Equator-points is proved to become from rotation of the Earth Polar-axis
perpendicular to Ecliptic and thus not producing Work .
c.. The algebraic figure within the square root is zero or near zero .

In case ,@ , constituent is rolling on great circles on © constituent then , all moments of Inertia

of Material point are equal and J,=],=]5 and angular velocities of mass center are also equal

therefore w;=w,=w5; and secd =1/cos9 , therefore (27a) becomes ,

R _d_q) _ ]3.W3 _ w _ K _ w _ w.C _
Angular-velocity u=—- = TJicosd ~ 2coss - 2 (secd) = T e
\ C
Wr.c _ V.cC _ c.c [1++5] _
- = [£]. = U ©)
2\/c2r2—202.[3+\/§] 4\/c2r2—202.[3+\/§] \/Czl‘z—ZO'Z.[3+\/§]

Equation (c) , defines the Angular-velocity-figure ,u, related to constant velocity ,c , and Stress , o .

i.e. Constant Angular-velocity-value ,u , is such because of the two constants , ¢, and Glue-Bond , o,
or, The Energy of opposite, © , @, from Chaos {r=0 }, is transformed as Discrete - Monad
| © @ |in the Self -Rotated Material-Point {| © <@ |}, due to the Glue-Bond Stress , . [58]

d.. The Eternal Precession .
Torque, T, is the Twisting - Force that tends to cause rotation { T = Q.r sin s where Q is the force
and ,y, the angle between radius ,r, and force Q } and the Angular-momentum-vector , L=J .w .
Material - point is a System which has an Inner — Rotation - constrained , Due to the velocity
vector , v = % becoming from Stress , ¢, which is the Force-applied on lever - arm , r, in space ,
on where External Forces and Moments are not existing .
The inner forces of this system , are the two equilibrium Centripetal and Centrifugal Forces
due to the Eternal ,+ o, Stresses of Opposites .

Equation (26) is the Necessary-Proposition , Precession , for the motion of the Material-Point
In case that is not holding then Precession near the axis of Ellipsoid is continuously existing .

Considering the Material-Point rotating with a great speed 1—T , around a fix point O, and near

the symmetrical axis of the Central Ellipsoid , and lying on this axis also then , because of the
great velocity exists a great Angular velocity and therefore a strong Rotational-Momentum , so
that change is very small as, dB=Mdt=[sQ]dt=-sQ [kk]dt,and for a short of time it is
very small to real Momentum , as ( |B[>>|s Q| ) . The same also happens to Kinetic energy for
a small displacement on ©, constituent . In figure.17-1 and F.18-3 , the €@ constituent executes

different rings near maxima or minima. Around the fixed Vector of Momentum , B ,is moving the

Volume-3 | Issue-12 | December,2017 57



I] RD@ [JRDO-Journal of Mathematics ISSN: 2455-9210
STPL is the Generator of Space — Energy as Material -Point , Energy monads and Spin

Angular-velocity-vector , and Inertial Ellipsoid is Rolling on Poinsot’s constant Plane , following

a Circular Polar curve and , the animated rolling on the fixed Central-Pole-Cone , drawing the
symmetrical axis , Oz ,to Precession . Because Vectors , B and w, are very near each other and

both to k axis , Polar curves are very narrow rings as in figure , the Animated on the Ellipsoid

of that of Angular-velocity while the Un-movable on Poinsot’s Plane and around Vector , B .

During motion , Momentum , B ,is altered because of the different moment of Inertia due to the

Area of the traced-curve and so is added , - sQ [ k k’]dt, perpendicular to k symmetrical axis

and thus to the mean-Position of Vectors , B , and k' axis .

The above is happening because of the equivalence of Kinetic-Energy and the Rotating-Energy , as
L =(1/2). Zm;.7;2 = (1/2).[Em;].7:2=(1/2). Em;.[W. F]=(1/2).(Em;.F;?).W? = %]awz Jie.

Rotational Kinetic Energy L = %]aw2 = (1/2).[Em;].V¢% = L = Kinetic Energy , is dependent on the

moment of Inertia which is related to the Area of the curve , so Rotational-Momentum-vector B,

is slowly rotated on Central axis with angular velocity , u , which is i—f =-sQ [kKk']. Integrating
(Angular velocity , u = ) becomes — % = ?—%v and the Period of rotation T = 27" = % .

3

Since also frequency f=1/T, then f=— € which denotes the frequency monad .

2T],. W

ELLIPSOID { 0, OF }, OF RADI [] PATHS () Constituent axis Swoops-Out at OP Slant () Cumstituent Rulling on Great-circle PPo = 2r
NEAR MAXTMUM , OR MINIMUM TO'THE - it Central-Cone
PRINCIPAL-AXIS BECOME WING - SHAPEp  1cight of the Central-Cone on the Ecliptic-Pole ] anm:”him".m"h velocity PoP= 3R
O SMALL - CIRCLES waix NEAR THR completing one Revolution with Angulsr-velocity whike by Rolling an Small circle PoP'= 2R,

one with definca , Hehpolhode , Cone POS . with Constmt

COUPLE OF ELLIPSES @ GREATCIRCLES W =[ VR ]=[62R][1+V5]. ( 2 ) Angulervelocity  w—[wR]—[o2R][1+5]
(3]

I3

{1 g 'z Precession Period

Figure.20. In (1) , are shown different Paths near maximum or minimum Principal axis from where
become-ring shaped or Small-circles while near the center of axis extend to a couple of
ellipses or Great-circles .For a constant Angular-velocity ,w, and by changing torsional
momentum ,B, only then Infinite curves are possible for the motion .

In (2) , @ constituent is rolling on Great-circle PP, = 2r Sweeps-out , at OP slant height
of the Central-Cone of Angular velocity on the Ecliptic-Pole , O, with angular velocity ,
w =% . Angular-velocity-Ellipsoid describes Central-Cone POT with , Herpolhode , on
Fixed Base-circle PT while Momentum-Ellipsoid describes Cone POS with , Polhode , on
Fixed Base-circle PS. The tangential-Plane of Angular-velocity-Ellipsoid at , P, is
perpendicular to Angular-momentum-Ellipsoid axis B , while the tangential-Plane of
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B vector is perpendicular to Angular-velocity-Ellipsoid W vector .
In (3) , € constituent is rolling on Small-circle PP,= 2R , Sweeps-out , at OP slant
height of the Central-Cone of Angular velocity , Polhode , on the Ecliptic-Pole, J, with the
angular velocity , w :% <% such that , the Rotational-momentum B becomes ,

B :]_]2% = ﬂ'i[1+£]:“r30[1+£]-

4 2r 8
Because vertical force ,Q, cannot be zero and Angular velocity , u = ? = ?—%v = constant
3
and Period of rotation , T = 2= oW changes , and this from , J5 , by the area of the New

uB
s

Great- circle (mR?) instead of Initial (mr?), becomes Q = —

3.3. Application to Material-Points [G<—O],[ @ LU O] of Figure.19.

Since the constituents of Material Point are without mass , and this because there is not any reaction to the
inter motion , the Rotational Momentum becomes from Angular-velocity ,w, and so equation of Rotational
Kinetic Energy L= %]awz, is related to moment of Inertia ], , therefore any change to the Great-circle-area
of Ellipsoid , changes Kinetic-Energy , so, On @, constituent Inertia ], becomes from the Inertia of Area ,

of the Surface traced on the Great circle of the © constituentand is J; = J. = % for circle-radius , r, and

m.R* 5
” and of Area =n.R2.

of Area=m.r> , while on Small-circle of radius R is J; =Jg =
The change in moment of Inertia is Jp = g (r*-R*) and becomes of the different trace of motion .

The @, constituent is rolling on © constituent with the constant velocity v :g [ 1++/5 ] because

of the Constant Stress ,c. Circular motion happens with parallel circles perpendicular to ,z , axis .

Case a.. @, constituent is Not-Rolling around ,z, axis .

The Algebraic-figure of Momentum to center of mass is J,.w, , where ], is the moment of Inertia to
vertical axis y , and w, is the Angular-velocity-meter and equal to % , Wwhere R is the Curve-Radius of
Curvature .

The direction of the Momentum is on , y, axis and that of Angular-velocity-vector is Tw, and issues,
B=T],w, :1_12%

Because the first derivative of Momentum is zero therefore magnitudes, v, R, ], are unaltered

and so is not needed any other force to act on , z , axis , except that of Centripetal , to follow curve.

Case b.. @, constituent Is-Rolling around ,z, axis on Small-circles .

Because of the constant Stress , 6 , and Angular velocity w, , Momentum B is containing another

term on k axis, kJ; w3 with much greater Algebraic-figure , and this because during rolling on

semicircle, another curve R <r on © constituent executes greater number of turns about its axis , x

mr
4

Angular velocity ws becomes greater to w, asitis, Jg > ], . The first derivative of this term

and J; = % < and the difference moment of Inertiais Jp = g (r*R*).

under the restriction w,= constant becomes ‘ii—]i =5 wg% , Where % =1Tw,=1 % , so for
the continuity of motion is needed a couple of forces at the end points of axis such that moment is
M=T1]pwsw, =T ]pws % . Reactions are created at the ends of , z , axis and for 2R distance

Jpwswy _ Jpwszv _ JpV?

then Reaction is F = = _ M(r*-R" 0’ @3+V5) _ mo’(r*-R*) (B+/5)
2R 2R 2 2R*r 2R?r.r? 2R2r3
which is the Gyrostatic reaction of motion .
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. B B 14 +5]. w3 2 .
The vertical force Q = % = UT = %"; °[1++5] = w and for rotation the needed

[ 62 (r?—R?) (3+V5) ]
8

moment is , M =Q.(r*-R?) =

with Reactions on perpendicular to, y, axis .

For Planck’s length and ratio k = % =0,5 , the above become in Algebraic figures ,

no?(r*—R*).(3+V5) mo?(1—k*).(3+V5) 7.17,04.10754.0,75 .5,236.

F = 2R?r? - 2Kk?r - 2.0,25 4,453.10735 = 9,442,107 N

Q = lrrCul o e GHBL o IUOMET o 3000, 107 N

M = [T o? (rz—r:) (3+V5)] - [11021“2(1—:2) (3+v5)] _ 7t.17,04-.10‘540,75;319,829.10‘705,236. = 1,327.10-12" KN.m
Remarks :

Forces, F, Q, applied on lever-arms, r, and , R, which are both in the , Material-point-System ,

are differing on the Moment of Inertia J,. and Ji values, of the sketching circles of rotation .

Synopsis 3

The Material-point is the discrete continuity Content = [{@®+O&}|= The Quantum through mould of Space
—Anti-space in itself , which is the material dipole in inner monad Structure and is Identical with the
Electromagnetic cycloidal field of Energy monads .This is ,the Energy-distance = The Form , and consists
the deep concept of Material-geometry, i.e.

Material-Point becomes as , DISCRETE - FORM , from Euclidean-Point which is the CHAOS , by
its Eternally — Moving-Content — the in Mode Content of existence , which is the Energy-Quanta
in Mechanics. In Article is clarified the How , the When and the Why CHAOS becomes DISCRETE
and thus Joining Euclidean - Geometry — Mechanics — Physics in One Unity and with the same
Universal Laws , from Zero = Non-existence = Chaos , to Discrete , Microcosms to Macrocosms .

In Primary-material-point , Form ( distance = r ) and Content, [ LU @], is constant while in all others
issues the law of transformation of Quantity into Quality , and this is extended from the smaller particle to the
largest phenomena , i.e. in all levels of the Energy-space universe .

Form (distance =r) ,of Material point AB ,{ the two Spherical constituents ,|©= K,,K,B]-[®=K,KB]}
of Space point , A (@) and Anti-point , B (©) and created on STPL Mould , by the rotating velocity
vector v, = w.r, is thus forming the material angle , 9 = 9,.t=(=2=).t, whichinturn { rand 9 }

2 2

create the Envelope of Harmonic-Vibration-curves on this , r , 9 rf)t_arting STPL - line. In[58],

Quantity into Quality transformation can be seen in many levels as , the velocity v, of any point A ,
in Primary-Dipole AB which creates Infinite Free Harmonic Vibrations on AB monads , following
Euler-Savary mechanism where Rolling motion is transformed to Vibration curves , and on different
waves which properties is determined by the number of oscillations per second , i.e.

The frequency related to vibrations is the quantitative change giving rise to different kinds of the
wave-signals . Increasing the rate of vibrations turns the colours from Red indicating low frequency,
to Orange -Yellow , to Violet , to the invisible Ultra-violet and , X-rays , and to gamma rays .
Reversing the process at the lower end , we go from infrared and heat rays to radio-waves , as in [39].
Also the changing of Temperature offers no resistance to electric-currents , and for Helium which is
the only substance which cannot be frozen because is in Primary-Form and exists the Critical — Energy
Quantity CEQ as before .

Instead , a particle’s intrinsic Angular-momentum is just another property that it has ,

like charge or mass , which is the structure of space itself .
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The difference between Organic and Inorganic Chemistry is only relative ,
I.e. the different collection of atoms and the DNA structure. [54-55]

The elementary particles which make up the atoms interact constantly by passing into each other while at
every moment are both themselves and something else (are a different entity which in turn determines

the behavior of its component parts ) while the Union of atoms into molecules follows chemical formulas,
the atoms themselves had remained unchanged with only a purely quantitative relationship , in
contradiction to Molecule which cannot be reduced to its component parts without losing its identity . The
Principle of the < Whole being equal to the parts > issues for all compositions either in Form or in Content or
for both , as happens to the square root of a number which can be either positive or negative .

It was referred that the Zero equality in Content , (P, + Pg)=0 is the Critical-Energy-Quantity {CEQ} for
any transition in Quality , is a kind of Catalyst which is not changing the composition of Primary Segment ,
the unity of opposites and also the Work = Energy = Heat = Pressure = velocity = motion involved in all
levels , and generally on Material-Points , in Material-Geometry . Beyond a certain
Critical-Energy-Quantity the Bonds = Content are broken and then a qualitative leap occurs .

AS , Zero(0) is the Border-line between all Positive (+) and Negative magnitudes (-) and stands in
a relation of infinity to every other number and represents a real magnitude , THUS {CEQ} which
is zero in Material-point , is identified with that Zero of Euclidean-geometry.

Quiality in a particle is + Spin dependent on its direction , giving the Outer Electromagnetic-Wave of
moving and the Inner Electromagnetic-Field of monads . This Inner unity of opposite [P—O]=0
is , in nature , the velocity = motor-force of all motion , starts to recover — gathering strength as Spin
which in turn to Outer-Spin and to the Electromagnetic - Wave . [40]

All above occur either by Rolling of Space A = (&) on Anti-space B = (©) sphere , joint by ,c, Stress , on
STPL Mould , or by Rolling of Space A = () on Anti-space B = (©) Evolute-Cycloid , joint by the ,v,
energy , on STPL Mould-length which is the — lsochronous curvature radius from the Cycloid |,
Evolute-cycloid Rolling points . All above in Energy-Space Universe is a Slit for Future-Technologies .

From math theory of Elasticity , the Total Work on free edges where there is no shear becomes from
Principal stresses only and the Work is W = ZU—E + ZT—G , Where the analogous Energy in monads

W= % [eE>+pH?] is spread as the First Harmonic and equal to outer Spin S =E/w =2ar.c .
Equation of Planck's Energy E = h.f = (h/A).c is equal to the Isochromatic pattern fringe-order in monad as

N
ol-02 = (a/d).N= (a/d)nfl = (8nr¥/3).n.fl. where, n =the order of isochromatic , a number , and
f1=the frequency of Fundamental-Harmonic .

This is the why colors exist in fringe-order and are of wave form.

Since total Energy in cave (wr)?* is dependent on frequency only , and stored in the Fundamental and the first
Six Harmonics , so the summations bands of these Seven Isochromatic Quantized interference
fringe-order-patterns , is total energy , E , in the same cave (wr)? as ,

E=Spin, w=Sw=(h2n)2xf = [8”;2“ ][] = [4”;2“]. n(n+l) o (a)

When stress (c61-62) go up then , n = order fringe defining Energy goes up also ,and the colors cycle
through a more or less repeating pattern and the Intensity of the colors diminishes .Since phase ¢ = kx-wt
= Spatial and Time Oscillation dependence , For n = 1, Energy in the First Harmonic is , E =2ar.c =

[‘“Zz].fl.[l] , and for n = 2, Energy in the First and Second Isochromatic Harmonicis, E = [4”:2].fl.[3]

in threes, and , o , is trisected with Energy-Bunched variation 2 , i.e.

Energy stored in a homogeneous resonance , is spread in the First of Seven-Harmonics beginning from
the (first) Fundamental and after the filling with frequency ,f1 , follows the Second - Harmonic with
frequency , 2.f1,and so on .
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In this way the Energy-Space monads are generated from the frequency in caves , or slits. This is the
how Spinis 72 or 1.

In Second-Harmonic energy as frequency is doubled and this because of sufficient keeping homogeneously
in Spatial dependence , Quantity kx =(2m/A).x , which is in threes , meaning that , — Dipole—energy is
Spatially-trisected in Space - Quantity Quanta the Spin=h/2x as the angle ¢ , of phase e=kx-wt=(27/L).x ,
and Bisected by the Energy-Quantity Quanta as this happens in an RLC circuit . [49] .

4.. The Intrinsic and Ordinary Rotation of monads :

a.. Momentum and Spin , in Material-Point .
In Material-point , the two magnitudes of the Energy ellipsoids , are those of ,
Angular-velocity - Ellipsoid ~ w  —  J;w 2+ Jowy2 + Jawg2=2L=C ......... 13) -—
Angular - Momentum-Ellipsoid B — ﬁ B2+ = B2+ % B;2=2L=C .......(13a)

J2
and for Constant Kinetic-Energy ,L, of @ sphere then exists Bw = 2L . and Equation (9)

- ]XVVI2 +]yW22 +]ZW32 - 2( ]yZW2W3+IZXW3W1+]XyW1W2 ) =C (9)

Defines angular velocity , w (w;,w,,ws3) in all directions of constant , Bw, Therefore issues
and for the Constant Kinetic-Energy ,L, of @ sphere {Bw= 2L} and defines the same Ellipsoid .

From the relation of Kinetic energy L = (g) w = (g).zn.fz n.Bf , and from E =h.f=h.(w/2n) = W.% =

w.[Spin] then — Spin = % , and from Bw= 2L=Energy =h.f = w.% ,or > B = % , then ,
The Momentum-Energy-Ellipsoid B = % = Spin of monads . and also from (9) ,

Every radius of Inertial-Ellipsoid acquires meter , the angular velocity which & sphere
must be rotated , so that kinetic energy remains constant and equal to —» = % C and
Because of above property Inertial-Ellipsoid coincides to Angular — Velocity - Ellipsoid.

The two Ellipsoids that of , Angular-velocity-Ellipsoid , and that of , Momentum = Energy - Ellipsoid
are Interchangeable , meaning that Energy = Momentum from Chaos = monad , sweeps out a cone
centered on the Ecliptic-pole of Angular-velocity Ellipsoid as , The Spin , in this tiny Energy-ellipsoid .
The Two magnitudes , of Angular-velocity-Ellipsoid , and of Angular-Momentum = Energy - Ellipsoid ,
in the absence of Principal axis are both conserved , i.e. Energy and mass are interchangeable .

b.. The Value of Energy-quanta in Material-Point .

A Standing Wave or Stationary Wave , is a wave having parts remaining in constant position [49].
Equation of Gravity , which is the minimum and less attractive Force in a Standing wave ,
equal to Vi = 2(wr)? on dispersion —[[+(W.r)?|<|-(W.r)*|=[A|] cycloidal cave < and which
cave is the material energy length consisted of the material end points |(wr)?| and are the two
+ |(wr)?| dipole , restrained by the above Electromagnetic field , E , P, and becoming from the
binding force , |2(wr)?| are as follows,

In a cave of length ,I, where vibrations are of two fixed nodes , one pair at each end ,
and since also ¢ = fA  then exist for ,
First Harmonic fl1— I=x2=c/(2f) and f1 = c/(21) = f1
Second Harmonic f2— 1= A=2c/(2.f) and f2 = c/(l) = 2.1
Third Harmonic. f3— 1=3M2=3c/(2f) and f3 = c/(l) = 3f1
Fourth Harmonic. f4—- 1=4M2=4c/(2f) and f4 = c/(l) = 4f1

When the applied force E =hf= w.(h/21) = w .Spin then Spin = % [£V.s?] /w = (r.s?) On cave T,

and are created the Fermions with Spin =[ % ]1=(r.s?) — %

When the applied force E = h.f = w.( h/2n) = [ Vi = 2(wr)? = 2.s?] on cave then Spin = % =[2v.8?]/w=
2.(r.s?) and are created Bosons with Spin = [ % 1= 2.(rs?) — 2.( % ) = 1 which is double the before. i.e.

Energy as velocity vector v or E =[£V], applied on the material energy dipole points [ + s? ] as the Dipole
Quantity [V =|wxr|? = |w.r]* = s? , separately creates the massive Particles , Fermions , while the velocity

Volume-3 | Issue-12 | December,2017 62



I] RD@ [JRDO-Journal of Mathematics ISSN: 2455-9210
STPL is the Generator of Space — Energy as Material -Point , Energy monads and Spin

vector v , applied on the Double Quantity Energy vector breakages Vi = 2(wr)? = 2.s*> =2[+V]* =2E and
since v = (w.r) , 2v.s? = 2|v|s?>= 2.|wXt]* = 2v.|Jw.r]* = 2s? creates the Energy Particles , the Bosons , by

doubling its frequency [ f 2 = 2.f 1] in the same cave . Fig.21.

N =Node A-N = Anti-Node FERMIONS — SPIN = E = (rs2) = |
E =Encigy v,0,P,E BOSONS — SPIN =8=2(m?) = 1
] =2 r=Cycloidal length ol , 62 =main stresses L = Angular Momentum
A = 2/ = Particles’ Wavelength E=TFlectric Force-Vector SPIN=-1P=I[1/2]
w =[2x/h], E = Angular velocity P = Magnetic Force-Vector  Displacement
a2 L
A-N o
N N E=hf —
ar = ys?
| | = w.(w.tf "
L__ = = = I
I haZar -l FERMIONS

Cycloidal Digplacement

Energy = P= ¥(y)= wor
Magnetic Force - Veetor

|
L—— j=Af2=2mr=2|mp| - ——-

Energy = v= wWI

N y N 2E=h(2) E_'E T ANIER : E_:U
=vlg? . ol A s P

T I
-L ol

‘b = v.[2(w.r) 7] o1
| |

L= 1= A =dxr=2[mp| ———- ROSONS
E=Energy = 2v=2 .| w1 |

_ |
L /SPIN=-o2P=2.0.[1/2}| -
1=Ai2=2mr=2|(wrp|

Cycloidal Displacement

Energy = P =v(y)= 2wz _ _
. : Energy =E =v{x)= 2wr

| | Magnetic Force - Vector Flecttic F Vi :

b lm ) mdgr=2|wrp| ———- Double Angular-velocity w

E=Enegy = 2.v=2 | w.r|

Figure.21. The Energy B = — = Spin = — = as velocity , v = (wr) in cave, |, is the Spin 1%,
while Doubled B _E_ Spin = 2 = €= 2.B , inthe same cave, |, then — f=2.f;

i.e. In the same cave , |, Energy is quantized as % /2 % =1/3 % =15/4 % =2,...n
and so on , depending on the number , n, of Wave-notes in cave, | .
Question : How and Where Energy B = % = Spin is becoming Halve and in a changing Direction .

N |-
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4.1. The Intrinsic Angular Momentum and Spin .

The both rest , Gravity Field and Dark-matter are consisted of the same material points jointed

by the inward E,P fields , which two , consist Gravity's and Dark-matter’s rest material dipole.
From Planck’s energy equation E=h.f=(h/A).c and Isochromatic pattern , 61-62 = (a/d).N=(a/d).n.f1
where the Isochromatic fringe Quantized order n.f;= (wr)?, is varying from the First-Harmonic
Energy-Bunched variation f;—A/2 to Second f,—A for doubled Energy andton.f;. [40]
The Standing waves in caves , | = A/2—)\ , and the Intrinsic Angular momentum of Particles for ,

[1] The applied force on NN cave is E =h . f=w.( h/2nr)=w . SPIN — Spln— = [x1.8?])/w = (1.8?)
[2] For E==+0 then —» Spin= —=[+ v.s?]/w = (i r.s?) —» =+ Fermlons with spin %
[3] For E = [Vi=2(wr)? =2.7s%]= 2 (r.s?) then — Spin =— [2 v.s%]/w= 2.(r.s*) — Bosons of spin 1

i.e. Double energy [2.(r.s?)] on a constant cave creates 2 crests and doubling the frequency (h) , with
Spin 1 . N-times energy [N.(r.s?)] on a constant cave creates N crests N-times the frequency (h) with
Spin N/2..

Since Energy [ExH] = Pressure = Spin S = p.c.w. [eE>+uH?] / 2 = 2rc. sin.2¢ then
Energy / sin2¢ = [eE*+pH?] / sin2¢ = 2rc/ pw = 412 / p = constant , only on Cycloidal motion.

The Inner Monad's {Electromagnetic=Vortex Field } ENERGY-QUANTA Figu re .22.
Transformation of principal

F g & SRR T _'m_c F=leTlV F=(am)V Stresses into Force-velocity.
—PH; R T T — — Inversing the Spin becomes
- P ] D o e the Quantization of Work
A — A=0 as Discrete Velocity Force
( The Kinetic Energy ) =The
The motion of { Energy — Space } Monads SPACE - QUANTA Electromagnetic field [E , P]
-~ F = Force = momentum = (p) = Force
F= opiét Foowios  F=Ws o ae For Area A=0 then Force is
m— 070 —  — ;:::[: Transformed as Velocity ¥
A A+0 A£0 —* ¥ = Veloaty and as Stationary - Kinetic
Energy of monads .
Remarks :
In Fig.21 Spin B=—=h ( 1)|n cave'slength 1= % for wavelength , A , and Double
Spin B =—=h. ( ) incave's length | 1= Z , for wavelength , A, and when this in
Conversely . i.e. — If a Force (as frequency f;) in a cave of length ,1, is Coerced to enter another
cave of a smaller length , then is separated into two Half-lengths , 5 5 , with | = %

and Spin B = h.(;—;v) =

mf — = One halve of the |n|t|al Spm —

In Fig.2 In (1) The Glue-Bond pair of opposites [@ @] in the Straight Direction of Great circles
creates rotation on circle of radius , r, with velocity V=Wr= %ﬂr =2xr. f= [%].(l+\/§) ,

(1+V5]). o
4mr

where frequency f = , Period T = and +c , are the two equal and opposite

\/5)
Centripetal ,F,, , Centrifugal ,F forces and Angular velocity |w| = % [1+V5].
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(+v51).oh ﬁ]r) oh and exists as Stationary Wave in Zero Wave-node , of cave

Energy is > E=h.f=
| =X/2 and of wavelength , A . If the same Energy is Obliged to enter a smaller cave then

this cave is the length of the Stationary wave for wavelength , A =1, which is separated

into Two Half-lengths i , i , with One-Wave-node . Thus Energy is Split into the two lobes.

The Momentum-Energy- EII|p50|d B -—— SPIN SP-G s of , Straight Direction in Great circles.

In (1) The Glue-Bond pair of opposites [© @] in the, &, Left Direction in Small circles ,
creates rotation on circle of radius , R , with velocity V=wW.2r= E.r =4nar. f= [3].(1+\/§)

where frequency f = ﬂﬂf% Period T = and + o are the two equal and opposite

o(1 +\/5)
Centripetal , F, , Centrifugal , F¢, forces .
The Angular momentum w is Anti-Clockwise , that is to say Negative [-]=[ ¢ ].

The Obliged Energy E = h.f = (fo% of the , @ , constituent to rotate in a circle of

radius R <, is Split into two lobes following the Stationary-Wave-Nodes Principle .
(1++5]).ch

8mr

Momentum-Energy-Ellipsoid B :ﬁ:—SPIN LD-S :%SPIN SD-G js for Left Direction- Small circles.

Energy is > E=h.f= in One Wave-node , and

In (1) The Glue-Bond pair of opposites [© @] in the , 2, Right Direction in Small circles
creates rotation on circle of radius , R , with velocity V=W.2r= 2?“1 =4qr. f= [%].(1+\/§) ,

a+vsh.o . Period T =
81r

where frequency f = and + o are the two equal and opposite

(1 \/5)
Centripetal ,F,, , Centrifugal , F, forces .
The Angular momentum w is Clockwise , that is to say Positive [+]=[ 2 ].

The Obliged Energy E = h.f = (fo% of the , @ , constituent to rotate in a circle of

radius R <, is Split into two lobes following the Stationary-Wave-Nodes Principle .

(1++v5]).ch
8mr

Energy is > E=h.f= in One Wave-node , and

Momentum-Energy-Ellipsoid B :ﬁ:+SPIN RD-S :%SPIN SD=Gjs of Right Direction-Small circles.

Thisis The How ( by following the Stationary-Wave-Nodes Principle ) and
The Where ( In the first Energy Stationary-monad of Material-Geometry cave ) .
The How , this Practically can be succeeded , is left to Laboratory Nuclear Physicists .

For Zero Static - Moment M = 0, the Energy-monad is supported through center of mass and is ,

dW1

J1 m —(Jz2-J3 ) wowz = M; =0
]2 d;\? *( ]3 - ]1 )-W3W1 = Mz =0 (21&)
]3d2;3 —(Ji-Jz2 ) wywy = M3 =0

and for rotation through Principal axis of Inertial-Ellipsoid [ for ,z, axis w; =w,=0]
then w; =constant (=0) w, =constant (=0) wy=constant. i.e.the rotation

is continued through this axis with constant angular velocity w = VT = %[ 1 +45]
and of that of the material-point , of radius , r, and of the three Free-axis .

4.2. The Wave nature of Monad AB .  Following Analysis in [33] then,,
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Figure.23. In (1), are shown \elocity , [v| = w.2r = %“.r =4nur. f= [%].(1+\/§) , Angular velocity

1+ V5 . .
a*Vsh o cave,r.
41r

W] = % [1++/5] and Frequency , f=

In (2) , are shown Centripetal , a, and Centrifugal ,— a, acceleration in cave , r .

In (3) , are shown the Projections on AB axis of Centripetal , a,, , and Centrifugal ,—a ,
acceleration in cave ,r=A .

In (4) , is shown the Sinusoidal - motion of the Centripetal , a, and Centrifugal ,—a ,,
acceleration in cave , r = A2 .

Monad |AB|=r= A2 is the ENTITY = Space ,and [ A, B—P, , Pg] isthe CONTENT = Energy
which is the LAW , so Entities are embodied with the Laws . Entity is quaternion Vi=[s+v Vi ],
with Real part |[AB| = The length r = s = A/2 between points A , B and Imaginary part the equal and
opposite forces P, , Pg suchthat P, + Pg =0.[18]. In Primary-Neutral - Space [PNS] , [23]
The Dipole |AVDUOB|=[A,A] in[PNS] arecomposed of the two elements XA, A which are
created from points A, B only, where Real part |AB|=A/2 = wavelength (dipoles ) and from
the embodied Work Bw = 2L, where the Imaginary part B = (r.dP) = rxp=lw=[Ap]=A.A =k2
=B = % , the momentum A = B and the Forces dP = Py - P, are the stationary sources

( the excitation sources ) of the Space -Energy field . [22-25] .

The moving charges is velocity , v, created from the eternally rotated main stresses , + ¢ , forming
the dipole momentum vector , = A, when is mapped on the perpendicularto 4 plane as —
VE||dP and vB_LdP). Since (dP L=+ A)theworkoccurring from momentum p is
p =mv=A acting onforce dP.dP iszero,somomentum A=mv only, isexerting the
velocity vector v, to the dipole , A /2, with the generalized mass m (the reaction to the
change of velocity v ) which creates the component forces, Fg ||dP.v and Fg L dPxV.
Dipole momentum {Q=(A.A)=Spin}isthe rotating total Energyondipole AB and
mapped on the perpendicular to A plane as, velocity v , mass m,onradius, r,to AB/2 =\/2
From F.1 wvelocity v iscreated fromthe Centrifugal force F; =-oc and from the equal and
opposite toit Centripetal force F, =+oc with acceleration a ,andthe meterof x,

P
component equal to a.sind=a.(x/A)= (a/A).x. Theequation of motion then becomes
m.(d*x/dt?) = - (a/A).x withthe general solution , x = C, sin6+ C, cosO =
C, sinwt+ C, coswt , where w?=(a/Am), C,, C, constants andfor 6=0 then

V=v,=Wr=w.A/2=(wr)/2and x,=A=A2,where A =Theamplitude of oscillation and
when,x =0 then A=2A/2.Above equations define the wave nature of inner motion of monads .

Volume-3 | Issue-12 | December,2017 66



I] RD@ [JRDO-Journal of Mathematics ISSN: 2455-9210
STPL is the Generator of Space — Energy as Material -Point , Energy monads and Spin

Considering motion from time t=0 where motion passes through O, (x =0 ) with velocity

v,/ Ox , then Displacement x = v, .sinwt=A.sin[\/(a/Am).t+ /2] ,

Velocity x=dx/dt= v, .w.sin(wt+x/2)=A./(a/Am).sin[{/(a/Am).t+n/2] ... (3.2)

Acceleration X = d?x/dt*> = - v, .w2 sin (wt + ) = (a/m). sin [{/(a/Am).t + nt] = - (&/Am) . x =

- (2a/Am). x, or X =- (2a/Am). x i.e. The amplitude of oscillation (X paximum) 1S €qual to the
constant v,/w whilethe period T of acomplete oscillation, to the constant 2x /wisas
w=2n/T =2n f="(a/Am) where f= frequency and solving for, a, then

a= (2n/TP (Am) = WA(Am)=w2(Am)/2, ... (3.2)

And for the material point where, m= i—E = W
a

B.w Tr4

].J,thena=w2 |

Bxw Bxw

i.e. Monads |AB| are Waves or , of Wave nature .
A.. The Binomial nature of Monad AB.

According to the Binomial theorem it is possible to expand on the power ,d, or 1/d=9 ¥

of monad AB = (s+ vVi)? intoasum involving terms of the form as  (%4).(s)? . (v Vi)¥
(binomial formula) and each (“}) is a specific positive integer known as binomial coefficient . On
Monad AB with powerd=1 — o are created infinite Spaces and infinite Anti-Spaces (monads) on
and in the same monad . i.e Spaces, Anti-Spaces and Sub -Spaces on and in the same monad
are differing , on the binomial coefficient , the successive decrease of powers on s and increase of
power on ( Vi) which are also the infinite monads in monads . Since also Sub-Spaces are of wave
nature then infinite Spaces and infinite Anti -Spaces differ only in angular velocity w , the velocity v,
and the wavelength, A . [27] , [29] . The Spaces - Sub-Spaces of monad AB are,

AB = (s+ v Vi)’ = (%).5)°.(¥Vi) *+ (“).()7 L. (@Vi) +....(%.(9)" K (@VI) +(°).(8) . (FVI)Y ()
(S+\_/Vi)1/d:(d0).(S)l/d.(\_/Vi)0+(1/d1).(S)lld_l.(\_/Vi)l +...(1/dk).(5)1/d_k. (\_/Vi)k+(1/d1/d.1).(S)l.(\_/Vi)lld_1+(dd)
i.e Spaces or Sub-Spaces of any monad , AB maybe , Scalar or Imaginary or both parts . [14]

QUESTION ??

Why Rotational Energy as Spin = B = A is Elastically damped in monad Ap = 1073% m, as mass, m ,
velocity v, angular velocity w, and finally as a Constant - Frequency , f, which is dissipated in the
fundamental particles ( Fermions and Bosons ) by altering the two variables , velocity v, and wavelength ,
A,only ??

Since monad (AB) = quaternion =z , and the ,d , Spaces and , 1/d =d~ Sub - spaces are monads in ,d,
power and , d~1, root which represent the Regular - Circumscribed and the Regular - Inscribed Polygons
in monad , AB , then quaternion z9=zZ=s+ v =s+ V.i= S+ [v;+v,+v3].Vi=s+v Vi, where, s, is
the Scalar part and v = [v,+v,+v;3], the Imaginary part of it , equal to v Vi, [25] and,

— z% = (s+¥Vi)? = [z,.(cos.0+ising)]? =|z,|° {cos(de) + .sin(de)} = |z,|". el(@®
where ,

- |Ze| = \/32 + v+ VA, VA, e=[vei+ voj+ vi K]/ \/Vzl v, +v2; 1, c08.0 =5 /|zy|
and

— /% =(s+T Vi) /9 =z| Y [cos.(p+2kn)w + i.sin.(p+2kn)/w] = |zo| % ell@+2km/d o

In Planck’s length , the Rotational Energy B = Spin, or
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E=A=B=(mv). Ap/2 = (MWAp/2). Ap/2 = (MW). Ap%/4 = (m.2f).2/4 = (mm. Ap?/2) .
Total Energy 2L=Bw =h . f = A.Ap/2 = (MV Ap%/4 = (m.w.Ap%/4). Ap= (MW). A3p/4 = (M.2nf ). A3p/4

=f(mnA3p/4),0r, 2L=Bw = E% = (rm.v) % = mv? , which agrees with total energy of cave Ap/2 .

From equation of Work = Energy E =P.ds =P. v.dT = P. v.(2n/w) = P. v.(2n/2n.\) = P. v/ A = hf = h(V/L)
, 1.e.

during diffraction , ds , frequency, f, doesn't change and only the velocity , v, and wavelength , A ,
changes « the direction — Diffraction , dS, maybe on any Quantized Space monad (quaternion)

as this is in Planck Length L, but how ?

Work is embodied in the three regions L, , Ly, Ly, as the Rotating Energy A on dipole
AB =dSy,p , 05y, dSp,p , in the Configuration of co variants , A, dS, with the constant
C = 4.Ad3s/(mwA?) , which exists simultaneously as the Equation of — Quaternion = Space . ds =
Z=[s+¥.Vi] = [s £ ¥.i] = Work = Total Energy = ET = [ AV +A xV] = \/[m.v?zE]? + [A.v.B +
AXV.BP =/[m.v.E2]2+ T 2=/[m.v.E2]? + |\/p; . v. By [*H\/pz - V. Bz |*H}\/p5 - V. B3 |2 = (Zo)° =
(M, AV =|Z 0. eV = |2,|". er {[AViN A’A]. [Arc Cos (M2 NZ 0. Z,[] 3 e

Nature has not any < meter > to measure quantized quantities ( of Space and Energy ) except these of
Geometry constants , one of which is number , &, ( Archimedes number , @), so the quantization of
Points ( as A ) follows Geometry constant ( = ) and for Energy Wy , which is the quantized Energy of
the Quantity dissipated per cycle [ and this because monads follow sinusoidal oscillation on wavelength
= monads as the d.th power and the n.th root of this

monad where w.n=1 asabove on and in the same monad ] and which energy is Wy as

Wy = (Mw) Ap¥4= Cmaf). Ap¥4 = (mm.Ap2).f = Cf. i.e

From above monads  (s+¥ Vi) 1'% =|z,| 9. el(@+2km/d  \where cos.p =5/ |z,|, and for Rotated
energy case, where , s =0, and also for , cos.¢ = 0, exists for angle ¢ = = /2, quaternion (s+v Vi)

i(3+2km).1_ e—i.(s—“).b: e—i.(§+zkn).b: o i (5m2) 10

as dimension power e"\z 2 where is as [26] ,

L,=e" > s the basic Geometrical interpretation of the < Planck - scale - meter > based on the

two Geometry constants e,m where k=1,andbase b =10, and this from logarithm properties
with different bases on the same base e, as e%=(b'9,@)d=pd9 © gnd 9Ve =eVd= ¢ 9=
xt/dhs © \which are monads in monads , and is therefore of Wave motion with the angular velocity
w=4W4 / (m. C,. A?), l.e.

Space and Energy is quantized and measured on the two Constant and Natural numbers ,e, =«

where for base the natural logarithm , e , and exponent the decimal base , b = 10 , then exists —

For base e€=2,71828 andbase b=10 then e 782879 =1 .1073* m

For base €=2,71828 andbase b=10 then e 78%39%8 =1 .1073* = 8,906.1073° m

For base €=2,71828 andbase b=10 then e 895905 =1 1073 m

Since cave is a versor then Planck’s Length [8,906 .10~3°] is divided by n.+/3 and is =1,616199.103°m

L,= ei.(g+2kn).b = e—i.(sg).b - ei.(—sg).m = ¢—(785398). =8 906.10~35 m = {\/3.m. 1,616199.10735 m }.
which is the Answer to the above question .
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B.. The Geometrical explanation of the Binomial Monad AB . [31]

According to the Binomial theorem and for, w=4 |, which may be any monad , then
monad is composited as,

(s+vVi)* = §*+45°. (VVi)'+6.52.(VVi)?+4s .(¥Vi)*+(¥Vi)* e

s? = Thepure Massive partof monad which is the regular
Tetrahedron in Space forming the Massive - Matter .
(VVi)* = Thepure Energy partof monad which is the regular
Tetrahedron in Space forming the Energy — Quanta .
45 (vVi)? = The mixed massive Trihedral (cube ) with Positive or Negative
linear - energy part forming Fermions and Bosons .
6.5%. (VVi)? =  The mixed massive regular Plane ( square ) with Positive or Negative

energy part in Plane forming the Antimatter .

45 .(vVi)? =  The mixed massive regular Linear (on straight line ) with Positive
or Negative energy Cube part in Space forming Energy - fields .
A more extend explanation in [ 14 -29 - 31]
Summary :
a).. From definition Spin= f—v = %: The Total Energy , E , in Particles .
From Mechanics , Physics the Total energy 2L=Bw=h.f,and B= % = % , Where ,

B = The Angular -Momentum — Ellipsoid .

w = The Angular —\elocity — Ellipsoid .

meaning that — Spin = % is identical with the Angular -Momentum —Ellipsoid B = n

2T
of the Material Point .

b).. The Rolling of the [ @ ] constituent , on the Great-Circles of the [ © ] constituent in the
Material-Point , creates the + or — Bosons with Angular-Momentum-Vector B = Spin = % =

¢).. The Rolling of the [@] constituent , on the Anticlockwise Small-Circles of the [©] constituent in
the Material-Point , creates the—Fermions with Angular-Momentum-Vector B = Spin= % = —

d).. The Rolling of the [@] constituent , on the Clockwise Small-Circles of the [©] constituent in

h

the Material-Point , creates the +Fermions with Angular-Momentum-Vector B = Spin= ot +§

N | =

e).. Material-Point is a monad with Pure Massive part,a Regular - Polyhedron in Space
and with  Pure Energy part, the Work in the Regular - Polyhedron in Space and with
mixed massive Polyhedron with linear — Plane and Cube Energy parts .

4.3. Spin, and the Magnetic - moment.

Magnetic Dipole - moment (j1) , or the Torque on a current loop , is a vector - quantity
arising from the rotation of a current (I) in a circular loop of radius ,r, and area A = nr?.

The magnetic moment generated by this circular current is the current times the area of circle.
Its direction is perpendicular to the area , A, and is determined by the right-hand rule and is ,
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Magnetic — moment . p=1rA ... (a)

From material point (page 48) 2L=Bw=h.f, |w| :% [1+v/5] and f= w—%

Angular momentum B = [CMF1= ks [ro (1+V5)] ....(b)

w 2nf
From (a) , (b) the Angular — velocity - Ellipsoid W, is the analogous to circular current I, and
Angular - Momentum-Ellipsoid B, is the analogous to the Torque ,jt, on this circular loop so,

_ R 4r.L _ 2r.(hf) _ L _ .
R=lA=B= s e s L] =SPIN e )

The Magnetic — moment of Material — point = [%] = SPIN ,
and also equal to the Angular-Momentum —Vector B = —=[1+v5].
The effect of Magnetic-moment on an External magnetic field P is the Torque acting on the Dipole
T=uxP , representing the lowest Energy configuration , and has a Potential energy U=-q.P
with force in the loop —  Fjo0p = V(i P ) and for Dipole — Fgipoe= (fi.V).P) or —
l:‘loop = l:‘dipole"' l_l . ( VXP) :

The Potential energy associated with the magnetic momentis U =-fi.P so that the difference
in energy aligned and anti-alignedis AU=2p.P .

From Physics ,The intrinsic magnetic moment , p = %. S, where g,=a dimensionless quantity
g = the charge , m = the mass, S = the Spin of particles and from (¢), L=Bw/2,and B =S then,

— _ 4r.L _ 2wr.B — _ 8s9 _ m.jt . .

R intrinsic= T ViDo i) e and p= Zm.S ,0r go= 2(—q_s) , and because charge is equivalent
. — _ mp | _ m.(f=2L)

to angular velocity vector ,w, then gg = 2.( —5) = 2.0 ol | R (d)

i.e. Dimensionless quantity g , is related to — mass m, charge g, Spin S, and Intrinsic magnetic
moment @, or — analogousto mass m, Angular velocity w, and Glue-bond ¢

This Intrinsic Angular-momentum w , of Material-point allows Spin S, to be quantized as to

(@) Straightly in Great-circles, [S =+ 1] by rotation Up or Down to the circles ,

(b) either anticlockwise in Left-Small-circle , [S = -1] , by rotation Up or Down to the circles , or
(c) clockwise in the Right-Small-circle [ S =+1] by rotation Up or Down to the circles .

All particles Fermions or Bosons are becoming from above three states just by Adding the Spins , so
Complex structure would have a spin of , % 1, +% , or +% , -1, % only .

The specific rotational velocity v = wr =|w| = % [1+V5]r :23 [1+ /5 ] is related to Glue-bond , 5 ,
only , meaning the Granularity of Spin in all depths of Energy-caves .

The nature of , + Spin, is exactly the same to , - Spin , because is the Angular-momentum Vector B

of opposite direction and has nothing to do with Spinors .

Space is a Quaternion , having discrete quantized Energy boundaries those of the two , () , (©),
constituents eternally rolling on Great or Small circles and accordingly ,Clockwise or Anticlockwise
Originating the = Spin or (+), (-) Spin . Itis the first Quantized — Energy — monad .

Charge in Physics is the physical properties of matter that causes it to experience a Force when

placed in an Electromagnetic field , In contrast to Material-Point , where Force , B, is originated

from the Glue-bond , +o , of any two opposite constituents in Energy - caves .

Since current , |, is the net outward current through a closed surface and , Q , is the Electric charge
contained within the volume defined by the surface , then Electric charge is equivalent to Magnetic moment
,0r Q =@ , and current equivalent to angular velocity , or I=w .
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Mass in Physics is a property of a physical body, it is a measure of an object’s resistance to the
acceleration , a change in its state of motion when a net force is applied , while in Material-Point ,

. . B 4 . .
from its Angular acceleration , a, = % , where J = % = The polar moment of inertia and from

Newton equation 2E = m.a, then m = i—E = EBX_V ].J = which is the reaction to Angular-velocity
changes in direction , a Scalar magnitude , i.e.
Mass of Material - point=m = 2E - [ Ll ].J = anumber
aqg Bxw

For an inclination of 45° then the Dot Product of B.w is — [B|.|w|=|B|.|W |.cos 45°
and the Cross Product of Bxw is — [B|x|W |= |B|x|W |.sin 45° equal to Dot Product , and
In Planck’s — length - cave  r =4,453. 10~3° and then —

mass becomes m= % J= “T” =617,63.107140 =6,1763. 107138 Kg.
From Figure 19 , the Ellipsoid of Angular-velocity is Wle + WTZZ +WT32 = IZ—L
3

Since also w :E , and since in small circles the radius R <, the radius of the Great circles ,
then , Angular velocity vector and frequency increases while Period , T, decreases .
This Precession in Material point is the analogous to Nutation of Earth and other Planets

indicating the relation of Microcosm and the Macrocosm to the same laws of Mechanics .

Applying above to Under Planck’s length { The Spin = the Angular—-Momentum -Vector B in the Self
rotating Material point [ +s* < - s2 ] } it explains the Why galaxies , and clusters of galaxies remain
stable . In the tanks of (P=+s?), (©= - s?) , emerge Spin as The Automobile Force in energy vacuum.
In Gravity- length - cave r=3,969. 1072 and then —

Tr4

mass becomes m=1.0="" =248,156.10724 =2,482. 10724Kg .
markos 11/12/2017

5.. Epilogues.

The origin of Space [S] becomes, through the Principle of Virtual Displacements W :fAB P.ds=0, from

Primary Point A , which is the Space , to point B which is the Anti-space as the Inner distance of Space
and Anti-Space in all Layers becoming as shown from STPL Mechanism .

The origin of Energy becomes , through the same Principle because are co-related and is the Work
executed by the displacement , ds , is conserved between points A and B and which never vanishes .

This means that Universe is Energy-Space and nothing else , which follows the Glue-Bond — Principle

in all Positions and Layers starting from The First Eternal < Self — Moving — Energy - Dipole > =

The Quantum , of this cosmos and vanishes in every Energy Space level .

The Torsional oscillation of Caves ( cleft, slit) w, is transformed as inner Wave-frequencies which in

turn, to monads and moving Particles transforming Inward-Spin to the Outward-Spin and motion .
All above are produced in and from STPL .

Energy produced by Reference System {D4- Po}=[R] (X, Y, Z', t') moves with velocity ,v, parallel ,
to x-x', axis with respect to the fixed and Absolute System {D,4- O} =[S](X,y,z, t ) and is conserved .
Energy of the whole universe is defined as a whole , all at once , and not the Energy of different
pieces . It was referred that Energy in Gravitational — Field is Torsional and Negative and always
attractive . [27]

In General-Relativity is referred that Space time is giving energy to matter or absorbed it from matter ,
and thus the Total energy is not conserved . Here are not clarified the three Basic Quantities , Energy ,
Matter and Time . It was proved that the Basic Quantity is only the Energy , while Matter is the Space
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where Energy is stored , and Time is the meter of changes in Energy.

The Argument < Energy is not conserved but it changes because Spacetime does >
Is the greatest - confusion for these magnitudes .

In [31-36] and [39] was clarified that —

1) Because of Zero acceleration of rotational velocity w in a cave , velocity v=wr is also constant , so thus
GR failed to explain the WHY speed of light is constant , considering constancy of light as an axiom
from which derived the rest of its theory .

2) For the reality of discrete monads , GR failed to explain the WHY — Wave nature , is the Intrinsic
Electromagnetic Wave of Particles (Maxwell's Displacement current) and speed of light is constant in a
Stress-Strain System with ( where Red-shift happens as low f and-Blue-shift , as high f) Photon to be as
Particle and Wave also as above, but considering constancy of light as an axiom deriving theory .

h.w
2m.c?’

Here is referred that , Since the mass is equal to m = % (wr)* =
mass is a factor measuring energy ,

analogous to Energy w , — then

3) GR, by Appealing space-time a Priori is accepting the two elements , Space and Time ,
as the fundamental elements of universe without any proof for it, and so anybody can say
that this Stay on air .

It has been proofed [22-26] that any space AB is composed of points A, B which are nothing and
equilibrium by the opposite forces P = -Pg  following Principle of Virtual Displacement .

4) GR, by Presenting Time as element of universe could not perceive that , Time (t) is the conversion

factor between the conventional units (second) and length units (meter) , and by considering the
moving monads (particles etc. in space) at the speed of light pass also through Time ,this is an widely
agreeable illusion . It was proved that Time is a meter , A simple number , measuring the alterations

of Space concerning velocity and direction .

5) GR by Presenting Space-Time universe Becoming from Big Bang is accepting Infinite priors.
Euler-Savary equation of couple-curves is related to the Tangential and angular velocity from ( Space ,
Path , Anti-space , Evolute ) and is

The Rolling-Glue-Bond of Space , Anti-space ,
and which happens on the instaneous center of curvature by STPL line . [58]

6) The Energy - Space Genesis Mechanism :
Everything in this cosmos , is Done or Becomes , from a Mould  where

In Geometry Mould is the Monad , the discrete continuity AB from points ,

In Mechanics-Physics Mould is the Recent Acquisition of Material - Geometry where ,
Material-point = The discrete continuity |©+©| = The Quantum = Energy distance ,

In Plane Mould is number ,x, becoming from the Squaring of the circle as extrema case ,

In the Space ,volume, Mould is the number V2 becoming from the Duplication of the Cube
[STPL] Geometrical Mechanism In , is itself the Mould which produces and composite all
opposite Spaces and Anti-spaces Points , to Rest-Material-points which are the three Breakages

{[s> == (W.r)?, [Vi] = 2(wr)?] of [MFMF] Gravity , under thrust v = ¢ },
where become Fermions — [+V.s?] and Bosons — [v.Vi = [V.2(W.r)?] = [V.2s%] .

Big Bang and GR was the temporary solution to the weakness of what men-kind had to answer .
Nature cannot be described through infinite concepts , as this can happen in Algebra and values ,
because are devoid of any meaning in our Objective - Reality , or the Physical World , or the Nature ,
or the Cosmos . Solutions of geometric classification problems with moduli Spaces , and Algebraic
geometry by giving a universal space of parameters for the problems , must follow the classical and
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dialectic logic of Geometry which exists in Objective reality.
And which is this logic ? This way of thinking is nothing else than the Dialectic way of thinking

and is able to solve the Geometrical problems and that of Mechanics .

Material Geometry is the Science and the Quantization-Quality of this Cosmos which joints the , infinite

dimensionless and the meaningless Points , which have only Position , with those of Nature which are
Qualitative the, Positive - Negative - Zero Points and which have , Positions , infinite Directions and
Magnitudes with infinite meanings , which through the Physical laws are the language of them in itself.

One of the most important concept in geometry is , distance , which is the Quanta in geometry, while in
Material-Geometry the composition of opposite , the Material-point , which is the Quanta in
Chemistry and Physics . A wide analysis in Book [58] . The Work , as Energy , is the Essence of this

deep connection of Material-Points , The Space , and through the Conservation-laws is making the
Material-Geometry from STPL mechanism. Extension of the Material - Geometry to the

chemical-sector gives the possibility for new materials in a drained way of thinking .

In summary, my personal confidence is that nature is produced from Euclidean Geometry moulds , as
Space only from Energy opposites , by following the Principle of Virtual work , and not any other logical
starting point.

The essential difference between Euclidean and the non-Euclidean geometries has been attentive in the
very specially written article [32] for the nature of the parallel lines, a unique Postulate directly connected
to the physical world . [STPL] line (doubled cylinder in spatial CS) is the creation Mould for Particles,
Quanta, which are created between all Space-Levels and which Spaces are directly connected . [58]

Particles and Forces consist the monads i.e.

The Vibrations caused by the varying lever arms , the varying lengths between Cycloid and Anti - cycloid

of inner structures of monads , and which cause the Inner Electromagnetic waves and Spin of Energy

caves create motion .

Vibrations are caused from the first Material point becoming from the eternal rolling of the |@| Space on

the © Space producing the physical angular velocity of monads .

Inner Spin and EM wave is transformed to the Outer Electromagnetic Wave of Particles as this is
in Photon .Their Inner Electric and Magnetic forces are related to gravity's forces , and thus unify all
physics . Considering the Material-point as a closed system , and according to the Second law of
Thermodynamics tends to equilibrium State, on the contrary , Spin is the available energy to do
Work, i.e. In Material point the second law of Thermodynamics is Violated .

Moreover , the articles concerning the Ancient and Special unsolved till yesterday Greek problems of

E-geometry argue , and defense on all the above referred . [44-49]-[52]

7). The How Enerrgy from Chaos becomes
the First-Discrete-Material-Point:

Material-point was proved to be a System which has an Inner—Rotation - constrained , Due to the velocity
vector , v = i—f and Angular velocity , w, becoming from Stress ,6 , from the two Opposite Constituents

[ —O], and which is the Force applied on lever-arm , t, in space , on where External Forces and Moments
are not existing .

The inner forces of this system , are the two equilibrium — Centripetal and Centrifugal Forces
due to the Eternal , + 6, Stresses of Opposites .

As in Algebra Zero ,0, is the Master-key number for all Positive and Negative numbers and this because
their sum and multiplication becomes zero, and the same on any coordinate-system where + axes pass from
zero , Exists also Apriori in Geometry the Material-Point in where the Rolling of the Positive 6,
constituent on the Negative ©, constituent , creates the Neutral Material point which Equilibrium , and
consists the First-Discrete - Energy-monad which occupies , Discrete Value and Direction , in
contradiction to the point which is , nothing , Dimensionless and without any Direction .

Material-point was proved to be the First Energy monad because occupies a Space in where exists an
Eternal intrinsic rotation with a constant Angular-velocity and an Angular-momentum .
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8). The How and Where , Energy from Chaos Becomes Discrete — monads and Spin :
In Planck’s cave [61A—64] is proved and shown ,

The Angular-momentum Vector B is identical to the Spin , S, and analogous to the Magnetic moment

_ _ 4r.L — _ 1o
= vEpe ad B= —[1+ V51, both depended on Glue bond © .

The Angular -Velocity Vector w is identical to The current-loop Torque and analogous to the charge

q= (). = [ro (115) ]

In Under-Planck cave [64] is proved and shown ,
=2= B =[r.0.(1+5)] and

The Angular - momentum Vector B is identical to Spin = % >

analogous to cave , r, and Glue-bond +o.

The Angular -Velocity Vector w is analogous
to the Principal Stress 6, as |w| = % [1++/5 ] and is causing the mass of monads , which is

the meter of , the reaction to the change of velocity vector .

9). The Where Energy , produced through a Removal of Space , is Stored :

In article [62] was shown the Geometrical construction of all the - Regular - Polygons in a circle and ,
for Odd , between the two sequent Even Polygons. Any two chords at the Ends of any diameter consist
the Space and Anti - Space monads which are Perpendicular each other and do not produce Work .

In case of a Removal from these two chords the Work Produced between them is equal to the

Central triangle Surface , and consists the Quantization of the Work —Produced in Geometry- Monads ,

Work , Either —in, Odd - Regular - Polygons and with their Angle , OR - in, Any - Shape of Area
equal to the Space triangle , and are equal also to the , In Area of the Anti - Space triangle .

It was also proved that , By Scanning Any Space-Monad KK, to a Space —~Monad K K, of the circle ,
The Work produced is conserved in a Space - triangle in the circle , and in one of equal area out of the
circle , which is the  Anti-Space triangle , meaning that ,

The above relation of this Plane Work , is the Quantization in  Geometry — Shapes , and becomes
into the Plane — Stores of Anti-Space  and , consists the Unification of Geometry — monads with
those of the Energy monads , which Energy - monads is the Work in caves stored as Angular
momentum and Angular velocity Ellipsoids , and which were analyzed and have all been fully
described .

It was shown in [58] that the free rotation is so happening because of the eternal rotation of the @
constituent on the © constituent in the two X , z , axis of rotation .

Considering the distance of rotation , radius or diameter of the cave , | = 2r , the velocities , as angular
velocity ,w, and velocity , v, under the condition, y(2r,0)=0 then leads to the Energy-equation

sinerW =0,o0r w, % = %z n.m =4“Trf, where n=1,23,and A= ; is the wavelength and | f , is
the frequency of oscillation, i.e.
Each, n, represents — a Normal mode vibration with natural frequency determined by the equation
- Lv_no
fo= =1 [1+V5] oo, (n)

Above relation (n) denotes the Energy-Storages in Material -point or Oscillations or and monads which
are the Quantization of frequencies as the harmonics f;, f,,... ,f, ofcave,r =1, depended on ¢ only
as in Figure 22 . All Types of caves and Energy-Stores in [65] .
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