REASONABLE EFFECTIVENESS OF MATHEMATICS
INTRODUCTORY

The validity of a mathematical statement is judgedody its logical consistency. The
validity of a physical statement is judged by its arrespondence to reality We collect too
much data and without judging properly reject mgigke at LHC). If we re-envision classical
and quantum observations as macroscopic overlaguahtum effects, we may solve most
problems. The physics community blindly acceptgdriginear ideas about the nature of space,
time, dimension, etc. These theories provide canedgonvenience and attractive simplicity for
pattern analysis, but at the cost of ignoring dgyalhusible alternative interpretations of
observed phenomena that could possibly have exguldime universe better. Modern theories do
not give a precise definition of the technical terased, but give an operational definition that
can be manipulated according to convenience. Wigtefined mathematics as the science of
skillful operations with concepts and rules invehjigst for this purpose. This is too open-ended.
What is skillful operation? What are the conceptd Rules? Who invented them? What is the
purpose? Do all concepts and rules have to be mmatihzal? Wigner saysThe great
mathematician fully, almost ruthlessly, exploite ttomain of permissible reasoning and skirts
the impermissible but leaves out what is permissible and what i§ teaving scope for
manipulation.

Relations between material objects must be expildssa language compatible with the
way in which objects in the real world actuallyardct - through the transmission/reception of
mass/energy/information. Every object is a summatibthe same fundamental stuff (quarks,
leptons, etc) in varying orders. Events are eneegyranging fundamental particles. T$pace-
time locationmakes intervals in both space and time dependenthere we measure them from.
This implies space-time is related to the origintledé coordinates of the observer's frame of
reference. Measurement is carried out at here-nthvus; time variant (since now is the fleeting
interface between past and future). Its quantigatigscription is mathematics — it describes the
changing physical phenomena when the number ongeraent of any of the constituent
parameters is changed. The changes are expresterasult of measurement after comparison
with a scaling constant (standard unit). Theseaamays pure numbers, i.e., scalar quantities,
because measurement is only the operation of gcalnor down the unit for an appropriate
number of times. The results of measurement, warehtime invariant, are frozen even though
the object measured continues to evolve in timairYi® year old photo is not you.

Mathematics is the ordered accumulation and reoluath numbers of the same class
(linear or vector) or partially similar class (nbnear or set) of objects. Number is one of the
properties of all substances by which we diffeletibetween similars. If there is nothing
similar at here-now, the number associated with dbgct isone If there are similars, the
number ismany Our sense organs and measuring instruments pableaof measuring only one
at a time. Thusnanyis a collection of successiwomes. Based on the sequence of perception of
suchonés, manycan be 2, 3, 4....n. In a fraction, the denominagpresents thenes, out of
which some (numerator) are takefero is the absence of something at here-now thas i
known to exist elsewherdotherwise we will not perceive its absence gt all



Burrowing from M. Polanyi, Wigner salys The principal point .... is that the
mathematician could formulate only a handful oéresting theorems without defining concepts
beyond those contained in the axioms and that treeapts outside those contained in the
axioms are defined with a view of permitting ing&isi logical operations which appeal to our
aesthetic sense both as operations and also im teeults of great generality and simplicity
Wigner admits not only the incompleteness of matitess but also its manipulation according
to theaesthetic sensef the operator. He gives the example of compleximers and burrowing
from Hilberf, admits:Certainly, nothing in our experience suggests fiteoduction of these
guantities. Indeed, if a mathematician is askepustify his interest in complex numbers, he will
point, with some indignation, to the many beautifidorems in the theory of equations, of power
series, and of analytic functions in general, whiete their origin to the introduction of complex
numbers. The mathematician is not willing to giye his interest in these most beautiful
accomplishments of his genidsreverse self-fulfilling effect!

Negative numbers are related to mutually exclusivebjects or events of a coupled
system For example, position (fixed coordinates) and raotam (mobile coordinates) are
mutually exclusive. In two accelerating frames efference, one who gains has positive value
corresponding to the negative value of the othieice®neis without similars, it does not change
the value in any operation except linear additiod subtraction (becoming many or zero). Thus,
squaring or square-root of 1 is 1 (these involeddji. Since negative numbers belong to mutually
exclusive couplets and not exclusiemes, complex numbers are neither physically nor
mathematically validNo computer algorithm is possible using complex nubers.

Infinity is like one: without similars. But whereabe dimensions obne are fully
perceptiblethe dimensions of infinity are not perceptible There cannot be negative infinity to
positive infinity through zero, as it will show oeginning or end of infinity at the zero point,
which is non-existent at here-now. No mathematcpassible with infinity, as all operations
involving it will have undefined dimensions — thimlistinguishable from each other. History
shows that whenever infinity appears in any thécaktnodel, it points to some fundamentally
different and novel phenomena. In aerodynamics Gitas) as the velocity approached the
velocity of sound in the medium where the aircrafived, the resistance of the medium returned
infinite figure. It was believed that supersoniction is impossible. But when supersonic motion
became obvious, the formulas were reviewed. It neded that they described resistance only in
a continuous medium without abrupt jumps in denaitg pressure. However, transition from
subsonic to supersonic motion involves a shock waviont of the body, leading to abrupt
jumps in density and pressure. When these facters taken into account, the infinity vanished.

The so-called irrational numbers are also perceagdhe nearest fraction of integers.
Otherwise, we cannot use them in programming. Wg beaas precise as we want to fix the
value of a number tending to zero, but it will nelee zero, as that will make it non-existent at
here-now making the operation impossible. Similadynumber tending to infinity will never
become infinite, as the result of all such opersibecome indistinguishable from each other.
Like energy, infinities coexist. Only, space, tinneprdinates and consciousness are infinite.

Language is the transposition of information to anther system’s CPU or mind by
signals or sounds using energyself communication is perception). The transpasitmay



relate to a fixed object/information. It can be dige different domains and different contexts or
require modifications in prescribed manner depeandipon the context. Since mathematics
follows these rules, it is also a language. Math@saxplains onlyhow muchone quantity,
whether scalar or vector; accumulate or reducetlgeor non-linearly in interactions involving
similar or partly similar quantities and nathat why, when where or with whomabout the
objects. These are subject matters of physics. ilfiteactions are chemistry. There is no
equation for Observer. The enchanting smile onlithe of the beloved is not the same as
geometry of mouth or curvature of lips. Thosggthematics is not the sole language of Nature

MATHEMATICAL PHYSICS

Because of logical consistency, mathematics isapdwdeterministic. Look at the
structure of any equation. The initial condition garameters are represented by the left hand
side. The equality sign describes the special ¢mmdi to be met to start any interaction: be it at
macro level or micro level. Given the initial cotidns, the right hand side describes the
theorized outcome of the interaction. We are fre@dry the parameters of the left hand side.
That is our freewill (though our choices or degreefreedom may be variously limited). Once
the initial parameters are set; (math can’t prefiiisl), the right hand side (final outcome), varies
correspondingly. This predetermined outcome is pratitics. The equality signs - the special
conditions (like temperature threshold to starh@nical reaction), are also predetermined. But it
is not defined in a logically consistent way (whgt temperature?) — hence not mathematical.

Some say; mathematics, because of its inbuilc|ogrites itself - one can start writing
things down without knowing exactly what they aaed the language makes suggestions to
proceed. This is the ergodic monkey phenomenonyavhemonkey plays with the key-board
randomly and the outcome is a master piece of @lndwhough theoretically it is possible as a
chance, it does not happen in reality. Others B&ster enough of the basics; and you rapidly
enter what sports players call ‘the zone’. Suddényjets much easier. You are propelled along
This is the 100 monkey phenomenon of Sheldrake - notion that nkifls sare learnt with
increasing ease as greater quantities of a popuolaitquire them. There is no proof to justify
this view beyond chance and functional ease duepeated use.

Wigner says applied mathematics is not so much the mastereofithction: it is merely
serving as a toolOthers sayusing mathematics, we can build abstract modelfowit the
restrictions imposed by the physical worlthis leads to the incompleteness issues, which
exploit problems arising out of unnatural mathepwatiWe see something when the radiation
emitted by it interacts with our eyes. We touchieess that radiates light. Thus we do not touch
what we see (radiation) and see what we touch (midasure prohibits reductionism. Whole
is a sum of its parts and more. Water is more tidnand O. A triangle is more than three
straight lines. This is natural number theory. @ mdependent perceptual value thamé&s. If
we can purchase a car in € 5k, with € 1k, we carchase 1/5 of a car. This mdgok
mathematically valid, but/5 of a caris an undecidable propositiadilbert’s problem whether
mathematics is complete (every statement in the language of number theanybe either proved
or disproved)and Godel’s negative solution arise out of such unnatat mathematics Brute
force approach is similarly unnatural, though somes it may succeed by chance.



Wigner is right when he talks abbuhe succession of layers of laws of nature, each
layer containing more general and more encompas$gs than the previous one and its
discovery constituting a deeper penetration inte #gtructure of the universe than the layers
recognized beforeThis is the principle that both macrocosm andragosm replicate each
other. As the Minutes of the American Mathemati8aktiety for October, 2005 reported, the
theory of dynamical systems used to plan trajeesooif spacecrafts and those of transition states
of chemical reactions share the same set of matiesn¥&igner is also right thall these laws
of nature contain ... only a small part of our knasdge of the inanimate worldut he misses
the point when he say#ill the laws of nature are conditional statementsSiol permit a
prediction of some future events on the basis @kttowledge of the present, except that some
aspects of the present state of the world...areauaht from the point of view of the prediction
In fact, it is most relevant as the probabilisagvs of Nature. The conditional statements show
interdependence of all systems in the cosmos. @usesorgans and measuring devices have
limited capacity, so that it measures limited aspét limited intervals. Since time evolution is
not uniform, but conditional on interactions, we w©lot see each step from the flapping of the
wings of the butterfly till it turns into tempesisewhere.The creation is highly ordered and
there is no randomness or chaodVe fault Nature to hide our inability to know.

Wigner saysThe physicist is interested in discovering the lafvsnanimate nature.... It
is, as Schrodinger has remarked, a miracle thagpite of the baffling complexity of the world,
certain regularities in the events could be discedeln an earlier pap&rwe have shown that:
uncertainty is not a law of Nature It is the result of natural laws relating to measurement
related to causality that reveal a kind of grantyaat certain levels of existence. The uncertainty
relation of Heisenberg was reformulated in termstahdard deviations, where the focus was
exclusively on the indeterminacy of predictions, endas the unavoidable disturbance in
measurement process was ignored. A formulatiohefetror — disturbance uncertainty relation,
taking the perturbation into account, was essefdiah deeper understanding of the uncertainty
principle. By directly measuring errors and disambes in the observation of spin components,
Ozawa developed a formulation:(q) n(p) + o(Q)n(p) + o(p)e(q) > h4zx. Ozawa’s inequality
suggests that suppression of fluctuations is not ¢honly way to reduce error, but it can be
achieved by allowing a system to have larger flucations. Nature Physics
(doi:10.1038/nphys2194) describes a neutron-opéigperiment that records the error of a spin-
component measurement as well as the disturbantsedaon another spin-component. The
results confirm that both error and disturbanceydhe new relation but violate the old one in a
wide range of experimental parameters. Even whirerethe source of error or disturbance is
held to nearly zero; the other remains finite: thuatually exclusive.

Light Cone is amathematical modethat is said to encode the causal structure of
Spacetime. Each event in Spacetime has a doubke-ettached to it, where the vertex
corresponds to the event itself. Time runs veticathe upward cone opens to future of this
event. The downward cone shows past. But if that lggilse radiates in all directionis should
show concentric spheres and not a double-con&he trick is done by first taking two
dimensions and time as the third dimension. Buhdiien it will be concentric circles and not a
conic sectionEvent horizon is the limit of our vision



Not only time is cyclic, but also is unidirectiori@causénow’ is linked to future in a
different way; than it is linked to the pad. Space, Time and coordinates arise from our qunce
of sequence and interval. When it is related tectsj we call the interval space. When it is
related to events, we call the interval time. Whendescribe inter-relationship of objects, we
describe the interval by coordinatdaesentand future are segments of these sequences of
intervals that are strictly ordered - future alwdgtows present. The same is not true for past,
because any past event can be linked to the prbgpassing the specific sequence. This proves
unidirectional time. Since the intervals are innispace and time are an infinite continuum. We
use segments of this analog reality. Thus, ourrgesm relates to here-now over a medium
scale, which we tend to universalize. This givekstorted picture.

MISSING THE WOODS FOR THE TREES

Does the structure and availability of existing neshatics shape the formulation of
physical theories? Yes! Examples:

Dimension is the perception of differentiation betveen internal structural space and
external relational space of an objectSince we observe through electromagnetic radiatio
where the electric field and the magnetic field mg@erpendicular to each other and both move
perpendicular to the direction of motion, we hahee¢ mutually perpendicular dimensions
representing length, breadth, height that are iamdunder mutual transformatiofihere are no
extra large or compact or n'th dimension The surface of a cube is not 2D, as it has no
independent existence. There is no independenglistrane in 1D. It is a mark on a three
dimensional paper or space. The surface of a sphe 1D, but 3D.

Directions (axes) and sequential arrangement (cuates) of an object are used with
reference to an origin in relation to other obje®¥th only one object, direction is meaningless.
Direction is used to:

1) Measure distance between two objects from ofyirassigning + or — signs from
origin along various axes.

2) Indicate shortest distance between two objat curved surface like a geodesic.

3) Reflect the behavior of fundamental forces ofuxg i.e., strong interactions move
towards center, part of weak interactions limitsveraent away from center, e.m. interaction
move out from center to lower concentration, beteay separates a part from the center,
gravitational interaction relates interaction betwéodies. Bubften, dimension is exchanged
for direction in phase space portrait and its quanim Avatar, Hilbert space. This leads to
the undecidable propositions.

If we divide 20 by 5, then we take out bunches dfdn the lot of 20. When the lot
becomes empty or the remainder is zero or belodivBspr) so that it cannot be considered a
bunch and taken away further, the number of bunohé&sare counted. That gives the result of
division as 4. In case of division by zero, we supposed to take out bunches of zero, which is
impossible as it is not at here-now of the operadmo stage the lot becomes zero or less than
zero. Thus, the operation is not complete and regudivision cannot be known, just like while
dividing 20 by 5, we cannot start counting the heafter taking away two bunches. Conclusion:
division by zero is mathematically void; henceeiéves the number unchanged. Since zero does



not exist at here-now, it does not affect addittwrsubtraction. During multiplication by zero,
one non-linear component of the quantity is extdrtdezero, i.e., moves away from here-now to
a superposition of states. Thus, the result becarees for the total component, as we cannot
have a Schrédinger’s undead cat in real life. insthn by zero, the non-existent part is sought to
be reduced from the quantity (which is an operatdm to collapse reversal in quantum
mechanics), leaving the quantity unchandggision by zero leaves the number unchanged

Two possibilities ofmeasurement of a moving rod suggested by Einstein his 1905
papef were:

(a) The observer moves together with the given meaggwod and the rod to be
measured, and measures the length of the rod tirbgtsuperposing the measuring-rod, in just
the same way as if all three were at rest, or

(b) By means of stationary clocks set up in théastary system and synchronizing with
a clock in the moving frame, the observer ascestaihwhat points of the stationary system the
two ends of the rod to be measured are locateddstfiite time. The distance between these two
points, measured by the measuring-rod already eyeplowhich in this case is at rest, is the
length of the rod

The method described d1) (s misleading. We can do this only by settingaupeasuring
device to record the emissions from both ends efrtd at the designated time, (which is the
same as taking a photograph of the moving rod)thed measure the distance between the two
points on the recording device in any unit. Bloe picture will not give a correct reading
because:

» If the length of the rod is small or velocity is aln then length contraction will not be
perceptible according to the formula given by Enst

» If the length of the rod is big or velocity is coarpble to that of light, then light from
different points of the rod will take different téw to reach the recording device and the
picture we get will be distorted due to differera@pler shift. Thus, there is only one way
of measuring the length of the rod asai (

The fallacy in the above description is that if dreatsas if all three were at resbne
cannot measure velocity or momentum, as the olyéchave zero relative velocity. Einstein
missed this point when in the same pApke saidNow to the origin of one of the two systems
(k) let a constant velocity v be imparted in theediion of the increasing x of the other
stationary system (K), and let this velocity be oamicated to the axes of the co-ordinates, the
relevant measuring-rod, and the clocBit is this the velocity of k as measured fronokjs it
the velocity as measured from K? K and k each Hiaee own clocks and measuring rods, which
are not treated as equivalent by Einstein. Theegfaccording to his theory, they will measure
the velocity of k differently. Einstein does nosam the velocity specifically to either system.
Everyone missed it and got misled. His spinning @igample in GR also falls for the same
reason.

On the definition of synchronization Einstein sayst a ray of light start at the “A time”
ta from A towards B, let it at the “B timegthe reflected at B in the direction of A, and agriv
again at A at the “A time” fa. In accordance with definition the two clocks syonize if:

tg- a=ta-1t



We assume that this definition of synchronismee from contradictions, and possible for any
number of points; and that the following relaticare universally valid:
1. If the clock at B synchronizes with the clock athf clock at A synchronizes with the
clock at B.
2. If the clock at A synchronizes with the clock a8l also with the clock at C, the clocks
at B and C also synchronize with each other

The concept of relativity is valid only between tabjects. Introduction of a third object
brings in the concept of privileged frame of refere and all equations of relativity fall. In the
above descriptiorthe clock at A is treated as a privileged frame ofeference for proving
synchronization of the clocks at B and CYet, he claims it is relative!

Russell's paradoxraises an interesting question: If S is the seatllo§ets which do not
have themselves as a member, is S a member ¢Pilded general principle is that: there cannot
be a set without individual elements. Collectiondifferent objects unrelated to each other
would be individual members as it does not satisf/ condition of a set. Thus a collection of
objects is either a set with its elements, or ittlial objects that are not the elements of a set.

Example: p(x): X x, is the defining property p(x) of any elemerguch that it does not
belong to x. Many sets have this property. A ligrp¢x) is a collection of books. But a book is
not a library x(0 x. Suppose this property defines the set R ={X1 x}. It must be possible to
determine if RIR or RJR. However if RIR; then the defining properties of R implie§IR,
which contradicts the supposition thatJR. Similarly, the supposition [BR confers on R the
right to be an element of R, again leading to dreaiiction. The only possible conclusion is that,
the property x(1 x cannot define a set. It is convenient to choasargest set in any given
context called the universal set and confine theysto the elements of such universal set only.
This set may vary in different contexts, but inigeg set up, the universal set should be so
specified that no occasion arises ever to digresm® fit. Otherwise, there is every danger of
colliding with paradoxes such as the Russell’s gaxaln the case of EP, we do blunder!

All objects fall in similar ways under the influemof gravity. Hence locally, it is said,
the difference between an accelerated frame anthatcelerated frame cannot be known. But
these must beelated to be compared as equivalent orhat the example of a person in an
elevator falling down a shatft, it is assumed thaird) any sufficiently small amount of time or
over a sufficiently small space, the person canamak distinction between being in the falling
elevator and being stationary in completely empisice, where there is no gravity. This is a
wrong description — distinction of what? Unless ngkate the elevator to the outside space, we
cannot relatanotion of the elevatoto it. The moment we relate to the structures hdythe
elevator, we can know the relative motion of thevator. Inside a spaceship in deep space,
objects behave like Brownian motion (unacceleratadlike the asteroids in the asteroid belt
(accelerated). Usually, they are relatively stamgrwithin the medium unless some other force
acts upon them. If the person can see the out&igets, then he can know the relative motions
by comparing objects at different distances. Ifca@not see the outside objects, then he will
consider only his position with reference to thacgship — stationary or floating within a frame.
There is no equivalence because there is no otheaine for comparison Relativity theory
needs revision.



A same logic applies to the ray of light that appeeurved to the occupants of the
spaceship. The light can be related to the spagrestly if we consider the bigger frame of
reference containing the source of light and thacephip. If we consider outside space as a
separate frame of reference unrelated to the spigcélse ray emitted by it cannot be considered
inside it. If the passenger could observe the saerside, he will notice this difference and
know that the spaceship is moving. Otherwise, thesideration will be restricted to the rays
emanating from within, which will move straight. &ither case, the description is faulty. Thus,
the foundation of GR - the EP - 8rong description of reality. Hence all mathematical
derivatives built upon such wrong description arerwg. There is no inertial mass increase

Einstein has used equatiorfsy+7*- (cty’ = 0 ands? + n° + (2 — (ct)® = 0 to describe the
evolution of the same light pulse that the obsensere. But %y* (ctf = 0 describes a circle
with ct as the radius! Hence z ahtave to be zero. It can’t be a sphe&#ice (x. y. z) is a point
on the circumference, moving in z direction will betangential. It describes a cylinder and
not a sphere!The geometer’s descriptions ofi-sphere and the topologist’s descriptions of
n-dimensional sphere are mathematically and physidly void.

Einstein can describe two concentric spheres wighpbints (x,y,z) anc(n, { ) on their
respective circumferences. Since the second pessmoving away from the origin, the second
equation relates to sighting from his here-now (meigin). Assuming he sees the same sphere,
he should know its origin (because he has alreadwn &, otherwise he will not know that it is
the same light pulse). In case he takes a new mexasat from his origin, according to Einstein,
the reading from two frames will be different. Inher words, he will either measure it
independently as different or measure the samesadi the other, implying: either:

XY+ - PP £ X2y 272 12, t#
Or > = 1* ort=t. This creates contradictions, which invalidates hisnathematics

LOOKING AHEAD

Recent discovery of galactic blue-shift (Lowell $@bvatory Bulletin No. 58 Vol. Il No.
8) andarXiv: 1402.6319 v1 [astro-ph.GA], galactic merger (Astronomy Newsletter - 18uly, 2014)
and the absence of red-shift in galactic or lessaltes should prove dark energy a myth. Energy
is perceived through its interactions. If it is materacting, it cannot be energy. Fluids are also
smooth and persistent. Interpretation of M & M expent is faulty, as light is a transverse
wave, which is background invariant. Like the sagstem, the universe is spinning around a
galactic center. Dark energy is the universal bemlgd structure.

Abundance of ‘Hot Jupiters’ among alien planetsl @motons in cosmic rays shows
macro-micro relation. Separately we have shownttiatnternal structures of Jupiter and proton
are similar.

Bare mass or bare charge is fiction. The equatiennec is mathematically invalid as
LHS is time invariant and RHS time variant (percset). It should be written as (m)-e (mc)y
which balances it to show the rate at which ene@yg on mass. Energy cannot be confined in
packets, but only by mass. Confined mass-enerdigrimion (hence half integer spin) and
unconfined mass-energy is boson (zero spin). Klotdrmediate) behavior is integer spin.



Result of Time dilation experiment with atomic dks was faked. This can be verified
from the original data kept at US Naval ArchivebeTdelayed signal of GPS is due to refraction
when the signal re-enters the denser atmosphédfarti. Time dilation is relative time evolution
of elements in entropy, where thermodynamic procasstains life and total disorder is
annihilation of form.

There is a need to ponder over these issues, [i@coand rewrite physics.
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