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EDITORIAL INTRODUCTION TO THE JOURNAL

Throughout history, natural phenomena have been ultimately mysterious. Some
of these phenomena were explained by religious belief, others by philosophical anal-
ysis. Since the 17th century, the modern scientific approach has found that many
phenomena in nature obey clearly describable physical laws. This success greatly
widened the ambit of scientific inquiry beyond the physical into the realm of what
previously had been considered metaphysical or nonmaterial. Today, the territory
of scientific inquiry has expanded to include how matter leads to consciousness.

Most common and popular models of consciousness share the postulate that
physical activity in the brain is prior to consciousness. No current theory, however,
has been able to resolve the problem of how physical processes in the brain give
rise to subjective experiences. Even quantum mechanical theories, while suggest-
ing potential mechanisms that might create “unexplainable” phenomena, fall short
of answering the fundamental questions about subjective experience. This gap—
between the objective, material brain and the intimately known, private qualia of
subjective experience, or “what it is like” to experience something—has so far not
been bridged. Some thinkers have even rejected qualia out of hand, asserting that
we have insufficient knowledge of the physical world to evaluate their existence.

Some believe that early Homo sapiens depended entirely on sensory experience
as a reference for what does and does not exist, and that only as our understanding
evolved did we come to challenge the evidence of our senses. Certainly, the dis-
coveries of modern science changed the way we looked at the world. They gave us
intellectual models of the universe that often seemed to contradict our sensory model
but which provided in fact more accurate pictures and were eventually confirmed
by experimental observation.

Perhaps the most notable example is the shift from a geocentric to a heliocentric
view of the cosmos as a result of the work of Copernicus, Kepler, and Galileo in
the 16th and 17th centuries. More recently, inquiry into very small and very large
time and distance scales in relativity theory, quantum mechanics, quantum field
theory, and cosmology has radically changed our beliefs about the nature of matter
and physical phenomena as our senses perceive and our intellects apprehend them.
We may ask, what actually exists for us? And we may agree that everything is
continuously changing; we may even agree that whatever appears not to change is
only one of an infinite number of simultaneously existing possibilities. For example,
in some models a particle can be everywhere at once, and the fact that we find it
here and now suggests either that we have collapsed the infinitude of its possibilities
in a single act of conscious experience or that it continues to exist everywhere in an
infinite number of universes parallel to the one in which we experience it.

In all this uncertainty, one fact seems undeniable: the fact of our own awareness.
Without awareness, we can neither perceive nor apprehend, neither see nor think
nor dream. Commonly, this awareness is called consciousness: the observer, the
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witness, the experiencer. If indeed this is the one undeniable fact, then it is timely
that a scientific journal be dedicated to the study of consciousness as primary.

To be truly scientific requires that the journal obey rigorous methods of logic,
research, and experimentation. At the same time, this requires that no a priori
or unproven points of view stand in the way of new original postulates, previously
explored theories revisited with new insights, or unconventional axioms.

The International Journal of Mathematics and Consciousness is founded in part
to fulfill this need. The Journal opens the door to all mathematicians, scientists,
and thinkers to present their theories of consciousness and the consequences thereof.
With the requirement that such theories follow strict mathematical, logical argu-
mentation and respect proven facts and observations, articles can be submitted for
review, without restriction to their proposed axioms and postulates. The Journal
also welcomes carefully reasoned articles that challenge commonly held, but not
fully established, theories and beliefs.

1. CONSCIOUSNESS AND “CONSCIOUSNESS AT WORK”

Abstract concepts and subjective experiences such as love, friendship, beauty,
devotion, happiness, inspiration, pain, despair, and deception, are, in and by them-
selves, hard to study scientifically because of their innate, subjective, personal na-
ture. Even more difficult to study is the more abstract consciousness that seems to
be like a screen on which these emotions, notions, and sensations are projected and
experienced.

Modern cognitive neuroscience identifies various neural correlates of these men-
tal states. The discipline of psychology attracted great thinkers who proposed
various theories and methods of investigation, mostly focusing on the manifesta-
tions, observable or subjectively reportable signs and symptoms, and causes and
effects of such inner experiences. Physicists recently have attempted to bridge the
gap between the physical world and conscious experience through various quantum
mechanical models.

Philosophy, metaphysics, and spiritual and religious studies delve into ontolog-
ical, epistemological, and other fundamental questions, using more or less formal
logic or a wide variety of opinions and postulates. In contrast, art forms such as
music, painting, and fictional writing are outer expressions of inner experiences and
creative thinking.

All theories, concepts, and creative work, whether scientific, psychological, philo-
sophical, artistic, or spiritual are the manifestations of “consciousness at work.”
While it might be challenging to study “consciousness” as such, in and by itself, it
may be easier to study “consciousness at work”—its dynamics and its manifesta-
tions.

The postulates that can be made about consciousness as an abstract phenomenon
or epiphenomenon are most amenable to investigation by scientifically analyzing and
studying “consciousness at work.” The International Journal of Mathematics and
Consciousness invites analyses of consciousness at work from various perspectives
with a particular emphasis on mathematics.

ii



Editorial Introduction

2. MATHEMATICS

Mathematics studies abstract forms, patterns, relationships, and transformations
in an exact, systematic, and logical way. Forms and shapes like circles and triangles
are the subject of geometry and topology. Patterns of number and operations lead to
algebra. Relationships that change in time form the basis of calculus. Mathematics
also includes the study of mathematics itself. The study of mathematical reasoning
is undertaken by logic. Even questions about the limits of the mathematical method
and the nature of mathematical knowledge can be addressed using the methodology
of mathematics.

Using mathematical models of experimental observations of the physical world
makes it possible to give a purely abstract formulation of real-life phenomena. Sub-
jective mathematical reasoning, which is nevertheless entirely rigorous, applied to
these models leads to new descriptions and predictions about the world.

Mathematics is fundamentally a method that finds patterns of orderliness in
the subjective field of human intelligence and thought. Based on sets of axioms
and postulates that are accepted without proof, mathematics gives a structure to
the way our minds and intellects operate. It systematizes how individual human
awareness perceives, discriminates, organizes, and expresses its own patterns of
functioning. In our opinion, mathematics is certainly one of the most useful and
scientifically manageable methods to study the interface between consciousness and
physical phenomena.

Mathematics is in essence a subjective discipline that nevertheless allows us to
organize and make sense of the physical universe in which we exist. Though subjec-
tive, it is precise and effective in objective scientific explorations. It is a fundamental
and indispensable tool of all sciences, and at the same time, it is an expression of
abstract human awareness and intellect.

3. MATHEMATICS AND CONSCIOUSNESS

The International Journal of Mathematics and Consciousness takes the posi-
tion that methods of mathematics and mathematical modeling provide especially
appropriate tools for studying the interface between consciousness and physical
phenomena. As we have pointed out above, mathematics is a fundamental and
indispensable tool of all sciences, and at the same time an expression of abstract
human awareness and intellect. It is therefore the most precise scientifically reliable
tool in the exploration of the dynamics of consciousness. It can be seen as the
precise abstract representation of consciousness at work.

The ways in which human beings explore and express the experience of conscious-
ness are as varied as nature itself. The following list contains some of the relevant
sciences and other forms of human inquiry:

(1) Physics and chemistry (physical/quantum mechanical theories of conscious-
ness at work)

(2) Biology and cognitive neuroscience (biological/electro-chemical /neural cor-
relates of consciousness at work)

(3) Mathematics (abstract representation of consciousness at work)

iii
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(4)
(5)

(10)

Psychology and cognitive sciences (objectification of subjective experiences
of consciousness at work)

Economics, particularly behavioral economics (production, distribution, and
consumption of resources as models of the dynamics of consciousness at
work)

Philosophy (discursive representation of consciousness at work)

Arts (subjective creative representation of consciousness at work)

Religion (individual/group belief in the origins and dynamics of conscious-
ness and consciousness at work)

Spirituality (personal and totally subjective experience of consciousness at
work)

Study of pure consciousness itself (the field or screen “phenomenon” on
which or by which all aspects of consciousness at work take place)

The International Journal of Mathematics and Consciousness maintains the po-
sition that of all such pursuits, mathematics, because of its rigor, depth, and effec-
tiveness, is the most suitable discipline to study the interface between consciousness
and the physical world. This Journal is devoted to exploring this interface using
the rigorous approach of mathematics. We invite all mathematicians, scientists,
and thinkers to submit papers using a mathematical approach to consciousness and
“consciousness at work” in all its aspects.

Tony Nader, MD, PhD, M.A.R.R.

iv



GEODESICS IN MIND AND MATTER UNDER A PRINCIPLE
OF LEAST EFFORT

RIAZ AHMED

ABSTRACT. General relativity tells us that, in the absence of non-gravitational
forces, matter follows the path of a geodesic, which is the shortest natural
path through spacetime. We investigate whether something similar happens
in the mind during the practice of the Transcendental Meditation technique, a
simple mental technique that allows the mind to effortlessly transcend to Tran-
scendental Consciousness, the most expanded level of the mind. We use the
principle from general relativity that describes the motion of matter and light
in spacetime in the absence of external forces, namely that light bends near
massive bodies and traces the geodesic path determined by the curvature of
spacetime. Using the principle of least action, we will show how the trajectories
of mental activity can be compared to physical geodesics in spacetime. We will
compare the natural path of matter or energy in spacetime to the effortless flow
of the mind during the practice of the Transcendental Meditation technique.
We propose that, with regular practice of the Transcendental Meditation tech-
nique, one’s everyday mental activity follows natural paths that expand the
conscious capacity of mind and develop the full potential of the individual.
Overall, we offer a comparative analysis in which both mind and matter move
along intrinsic, geodesic-like natural paths under appropriate conditions.

1. INTRODUCTION

In General Relativity (GR), the motion of a free particle has a precise meaning if
no non-gravitational forces act; in this case, the particle follows a geodesic, a path
determined entirely by the curvature of the spacetime, and any departure from that
path signals the presence of forcing. We use this same principle to frame a de-
scription of the natural tendency of the mind in the practice of the Transcendental
Meditation® program, in which the mind transcends to Transcendental Conscious-
ness by eliminating external forcing factors with the help of a mantra. We model
mental activity as a trajectory in a space of mental states equipped with a cost
structure that represents effort. In this setting, a “least-effort” trajectory plays the
role of a mental geodesic, while stress and strain control appear as forcing terms
that bend the trajectory away from its natural path. The point is not to identify
mind with spacetime, but to use a familiar extremal-path framework to clarify what
“effortless” could mean and what kinds of patterns it might predict.

In GR, matter is described by fields defined on spacetime, including densities,
pressures, and velocities for a fluid, or other matter fields depending on the model.
The physical state of the matter during any event is simply the collection of values

Key words and phrases. General Relativity; Geodesic motion; Vedic Science; Transcendental
Meditation; Consciousness.
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these fields take there, and their dynamical evolution is given by a system of partial
differential equations, coupled to Einstein’s field equations. For a body made of
such matter, this system typically has an initial-value formulation, meaning that
once suitable initial field data are specified, the future behavior of the body is
determined in principle by the equations. What is often most useful, however, is
not every internal detail of that evolution but the motion of the body “as a whole.”
In the regime where non-gravitational forces are negligible, GR predicts that this
overall motion is governed by the geodesic principle: the representative worldline
of a freely falling body follows a timelike geodesic. This idea has two sides at once.
It is geometric, because a geodesic is defined by the Lorentzian metric through
its Levi-Civita connection, and it is variational, because the same curve arises by
extremizing the proper-time functional [1, 2, 3]. This combination of geometry and
extremal principles provides a natural template for thinking about other systems
in which one distinguishes between natural motion and motion driven by forcing,
including the dynamics of attention. This dual viewpoint is attractive when we look
at another domain where people regularly speak about what is “natural” and what
is “forced,” namely the inner life of attention. We shall see that the laws governing
motion in both instances are quite similar.

In much the same spirit, Maharishi Mahesh Yogi presents the Transcendental
Meditation technique as a simple response to the external factors of stress and
strain that does not rely on concentration or forceful control of attention; instead,
the mind is gently allowed to settle inward, step by step, drawn by its natural ten-
dency to move toward greater happiness. This technique is described as a simple,
natural, effortless procedure in which the mind settles inward, at times transcend-
ing to Transcendental Consciousness, a state characterized as restful alertness. Re-
search on the Transcendental Meditation technique, conducted in more than 250
universities and research institutions [4, 5] over the past 45 years, has shown that
practitioners experience a high level of brain integration both during and after the
practice of the Transcendental Meditation technique.

In this paper, we propose a simple bridge between two ideas, one that belongs to
modern science and and one that belongs to Vedic science, based on the principle of
the science of consciousness that order is present everywhere, governed by universal
natural laws. The remainder of the paper reviews the geometric background, de-
velops the state-space model, and discusses implications within the context of GR
and Vedic Science.

2. A GEOMETRIC MODEL FOR MOTION OF MATTER

General relativity changed the way we understand gravity. Gravity is not a
force, but the geometry of spacetime, and that geometry determines how matter
moves. The basic geometric concept is the metric g, which is a rule for measuring
intervals. In local coordinates (z*) = (¢, x,y, z), the metric allows one to compute
the spacetime interval

(2.1) ds® = g, (v) datdz”.

We can think of a geodesic as the path that goes as straight as possible with-
out leaving the spacetime surface, just as great circles play that role on a sphere

2
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and straight lines on a flat plane. In GR the same idea holds in four-dimensional
spacetime: a geodesic is the straightest possible worldline according to the metric
g. A worldline is a geodesic if it has zero curvature with respect to the spacetime
geometry. In coordinates, this becomes the differential equation

2 feY
(2.2) da” + T () di@

dr? of dr dr
The coefficients T, 5 are Christoffel symbols built from the metric that tells you how
curved the coordinates are in spacetime. The Christoffel symbols are determined
entirely by g and their first derivatives, and they vanish in flat spacetime in standard
inertial coordinates. The key physical message is simple: free fall means geodesic
motion. If no non-gravitational forces act, then the object follows equation (2.2).
When extra influences are present, the equation gains a forcing term on the right
hand side:

=0.

d?xH dz® dxP 1
(2.3) S i

dr? *F dr dr m
where F* represents the applied four-force and m the mass. Thus GR cleanly
separates two ingredients: the intrinsic motion set by geometry (geodesics) and

deviations produced by forcing.

mass

FiGUrRE 1. This figure shows that spacetime curvature guides
freely falling matter along geodesics that bend along the natural
path set by the curvature of the geometry.

3. A STATE-SPACE MODEL FOR MENTAL MOTION

The GR discussion above suggests a useful template: when forcing is small,
motion is largely determined by the intrinsic structure of the space. When forcing
is larger, trajectories are deflected. To apply this idea to mental activity, we need
only a modest mathematical representation of “mental motion.” We do not assume
that the mind is spacetime but that the flow of thoughts and way of transcending
our mind to a state of Transcendental Consciousness is natural. We only borrow
the same style of description: a state, a rule for measuring change, and a way to
represent forcing.
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Let M denote a state space of mental activity. A point m € M represents the
mind at a moment, summarized by a few coordinates. For example, one may take

(3.1) m(t) = (r(t), b(t), s(t)),

where 7 is respiration rate, b is behavioral steadiness or EEG coherence measures,
and s represents stress. As time passes, the mental episode traces a curve m(t)
through M in the same way a worldline z*(7) traces motion through spacetime.

To speak meaningfully about “effort” or “strain,” we introduce a simple cost for
change. The most conservative choice is a weighted quadratic cost on the rate of
change,

(3.2) E[m]:/t2ézwimi(t)2dt,

with weights w; > 0 that set how costly it is to change each coordinate. This already
captures an important idea: rapid, sudden shifts are more costly than smooth
motion. In geometric terms, equation (3.2) corresponds to choosing a constant
“metric” G;; = diag(w1,ws, ws) so that the local cost of a small change is

3.3 ds® = G dm'dm? .
J

One can allow Gj; to depend on m if the cost of change depends on the current
state; for example, changes in attention may be harder when stress is high, but the
constant case is enough to motivate the framework. When the cost metric depends
on m, the same minimization yields the geodesic equation on (M, G),

(3.4) ik 4 Tk (m) i =0,

where fkij are the Christoffel symbols computed from G;;. This is directly parallel
to equation (2.2). It is a statement about intrinsic motion defined by a chosen
geometry of cost.

To better capture real-life conditions, we include a forcing term. Stressful sensory
load, deliberate control, and environmental factors can all be represented as this
forcing input.

(3.5) ik 4+ T (m) i = FF(t).

Equation (3.5) is the direct counterpart of the forced geodesic equation (2.3). In
this model, an “effortless” process corresponds to a regime where F(t) is small and
the trajectory remains smooth and low-cost with respect to G. This is the sense in
which the Transcendental Meditation technique is described as allowing attention
to settle inward rather than pushing it. This is not a field-theory model of mind,
it is a language choice that helps distinguish intrinsic flow from forced deviation.
Figure 2 compares weak and strong forcing in the (state 1, state 2) plane. With
small F, the path is only slightly changed and still settles into the same spiral, but
with large F, the input pushes the system and drives it away along a clear direction.
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A state 2 small F A state 2 / F (large)
- >
state 1 state 1

FiGURE 2. When F is small, it only gives a gentle push and the
trajectory still spirals toward a stable point. When F is large, the
push is strong and the trajectory moves across the plane instead of
returning to the usual spiral behavior.

The Transcendental Meditation program as a reduced-forcing technique.
The reason I borrow the geodesic idea from GR is that it gives a clean way to talk
about motion that happens “on its own” when forcing is reduced. This approach
is also reflected in Consciousness-Based™ education, where the focus is not only
on what is learned but on developing the learner’s inner capacity and clarity [6].
In spacetime, a freely-falling body is not being constantly steered; its geometry is
already defined by spacetime, and the geodesic equation simply records that the
path is determined intrinsically by the metric rather than by external pushes.

Maharishi also describes the Transcendental Meditation procedure in simple
terms as effortless—something that does not require controlling the mind, but al-
lowing it to settle naturally when strain is not added [7]. The most relevant concept
already exists in ancient Vedic literature where the Transcendental Meditation tech-
nique is a way of transcending the mind to Transcendental Consciousness without
any external control just as matter takes the natural path when there are no exter-
nal forces acting on it. In Consciousness-Based education, this same emphasis on
developing the inner basis of experience appears in more academic form; for exam-
ple, Gorini notes that practical techniques including the Transcendental Meditation
and TM-Sidhi program are used for developing consciousness in a systematic way
in the classroom [8].

4. DISCUSSION

A guiding principle in the science of consciousness is that order is present ev-
erywhere—in nature, in physiology, and in the dynamics of the mind—and that
this order becomes clearer when disturbance and strain are reduced. Order exists
throughout life in nature, in the body, and in the mind, and this order becomes
easier to see when disturbance and strain are reduced. This idea connects naturally
to the main theme of our paper. However, GR gives a precise picture of how order
can arise. Gravity is not treated as an extra push from the outside, it is built into
the geometry of spacetime. When an object is not acted on by other forces, it does

5
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Fi1GURE 3. Reduced forcing allows mental activity to settle inward
along a natural path toward a deeper, more stable level of ex-
perience during the practice of the Transcendental Meditation®
technique.

not need constant correction. It simply follows a geodesic, the natural path set by
the spacetime metric. In that setting, the most “ordered” motion is the simplest
one, and any departure from it points to additional influences. Similarly, when the
mind is not influenced by external forces, it follow a natural path toward its least
excited state, Transcendental Consciousness.

In this paper, we use the geodesic idea as a careful mathematical way to express
a point about mental functions. As forcing is reduced, trajectories should become
more direct, smoother, and require less control. The geodesic study proposed here is
not meant to reduce or replace the richness of lived experience. However, meditators
experience that the effortless practice of the Transcendental Meditation technique
is smoother and easier.

Also, we experience that reducing external forcing reveals a more natural order
in both matter and mind, linking the geodesic idea in GR with the Vedic view
of settled awareness, using the Transcendental Meditation technique as a tested
technique to examine this effect.
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THE SURYA-VIVAHA SUKTA AND THE BRHADRATHA
TRADITION: A NAKSATRA-BASED RECONSTRUCTION OF
THE VERNAL EQUINOX IN THE SAVITA-ARJUNI-MAGHA

REGION, C. 35,700 BCE

RUPA BHATY AND UMESH KUMAR SINGH, PHD

ABSTRACT. This paper examines the astronomical, ritual, and textual evidence
for locating the Rgvedic memory of Sturya’s bridal hymn and King Brhadratha
in the Magha epoch of approximately 34,500 BCE. The study begins
with RV 10.85, the Sturya-vivaha stikta, where the back-to-back naksatras
Agha/Magha and Arjuni/Phalgunt are mentioned in connection with Surya’s
bridal procession. The hymn states that Agni led the procession, the Aévins
acted as groomsmen, the oxen were driven in Agha/Magha, and Surya was
borne in Arjuni. When examined alongside the marriage rule of Agvalayana
Grhya Sutra, which prescribes marriage during the northern course of the
Sun, the waxing fortnight, and an auspicious naksatra, the hymn preserves
an ancient memory of marriage aligned with the vernal equinoctial transition
into Arjuni/Phalguni.

The paper further integrates evidence from the Maitrayaniya Aranyaka/
Upanisad, where Brhadratha of the Iksvaku lineage is associated with
cosmological observations, including the movement of the pole star, changes
in stellar longitudes, and the decline of ocean levels. The references to
Brhadratha in Rgveda 1.36.18 and X.49.6 are connected with the Brhadratha
of the Maitrayaniya tradition, indicating a shared memory of an ancient royal
observer. The Maghadi system in the Maitrayaniya text, together with the
Agni—vasanta association and the Sravisthardha reference, is interpreted as
preserving the astronomical position of the vernal equinox in the Magha—
Phalguni region.

Using naksatra divisions, precessional calculation, and Stellarium-based
testing, the study identifies Regulus, the yogatara of Magha, as a discrete
marker at the boundary of Magha and Arjunmi around 34,500 BCE. The
correction of the later Maghadi date by one precessional cycle places the
event between approximately 33,880 and 34,780 BCE, closely matching the
proposed epoch. The convergence of Rgvedic, Grhya Sutra, Maitrayaniya,
naksatra, precessional, and geological evidence supports the conclusion that the
Surya bridal hymn and Brhadratha tradition preserve a precise astronomical
memory of the vernal equinox in the Savita—Arjuni-Magha region during the
35,700 BCE epoch.

1991 Mathematics Subject Classification. 01A32, 85-03.
Key words and phrases. Rgveda, Surya-vivaha, Brhadratha, Magha, Arjuni, Phalguni, Regulus,
naksatra, precession of the equinoxes, Maitrayaniya Upanisad, archaeoastronomy.
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1. INTRODUCTION

The present paper develops a consolidated study of two related arguments:
the naksatra-based astronomical reading of Surya’s bridal hymn in RV 10.85,
and the identification of King Brhadratha with a Magha epoch of approximately
34,500 BCE. The first argument rests upon the occurrence of Agha/Magha and
Arjuni/Phalguni in the Surya-vivaha hymn and the climatic conditions in Rgveda.
The second rests upon the Maitrayaniya Aranyaka/Upanisad (hereafter MAU),
where Brhadratha of the Tksvaku lineage is associated with ancient cosmological
observation, including the movement of Dhruva (the pole star), changes in stellar
longitude, and the decline of ocean level and other geo-hazards. [1, 2].

These two arguments converge upon a single astronomical thesis: the vernal
equinoctial point was observed in the Magha—Arjuni region, with Regulus
functioning as a discrete marker at the boundary of Magha and Arjuni. The ritual
language of Surya’s procession, the Grhya Sutra rule prescribing marriage during
the northern course of the Sun, and the Maitrayaniya reference to Maghadi are
treated here as complementary witnesses to the same inherited memory.

The goal of this paper is not to detach these materials from their ritual and
symbolic forms, but to show how ritual symbolism may encode a naksatra-based
astronomical framework. In this framework Agni marks the vernal equinoctial point,
Sturya moves into the domain of Soma, the Advins appear as celestial groomsmen,
and Brhadratha preserves a royal observational memory transmitted, in the MAU,
across an earlier textual layer.

2. SOURCES AND METHOD

The primary Vedic datum for this paper is RV 10.85, the Surya-vivaha sukta;
the key mantra is RV 10.85.13, in which Agha and Arjuni occur in immediate
sequence. The ritual datum is drawn from the Agvalayana Grhya Siutra, which
preserves the rule of marriage during udagayana, the waxing fortnight, and an
auspicious naksatra [8]. The supporting cosmological and royal datum is drawn
from the Maitrayaniya Aranyaka/Upanisad, especially its references to Brhadratha,
Maghadi, Agni, vasanta, and Sravisthardha [5, 10].

The method is synthetic. First, the naksatra indications in RV 10.85 are
examined against the translation of H.H. Wilson, which follows the traditional
interpretation of Sayana [11]. Second, the marriage rule of Aévalayana is read as
a possible ritual continuation of the same memory. Third, the MAU Brhadratha
material is used to identify the broader epoch. Finally, precessional calculation
and the position of Regulus are applied to locate the proposed event around
34,500 BCE, using the twenty-nine-naksatra scheme (Maitrayani Samhita, 29th
naksatra, brahmana naksatra somo devata)! in which the equinoctial point’s passage
through one naksatra division corresponds to approximately 888 years (see §11 for
the corrected precessional constant).

'Rupa Bhaty, “Were There Thirty-Four Naksatras in Remote Antiquity? A Vedic and
Mathematical Inquiry” (paper presented at the WAVES Conference, Maharishi International
University, USA, July 31-August 2, 2026).

10



Surya’s Bridal Hymn 34,500 BCE

The following verse occurs in the Rgveda Vedariga Jyotisa (RVJ 14) in connection
with the algorithm for determining the prevailing naksatra at any given parvan
(lunar fortnight or syzygy):

jau dra gah khe $ve ’hir ro sa cin mu san nyah su ma dha nah)|
re mr gha sva po jah kr syo ha jye stha ity rksa-lingaih|| — RV.J 14

In this verse, the 27 naksatras are encoded mnemonically using single syllables
or short phonemes. These symbols represent either the initial or final syllables of
the naksatra names, or, in several instances, the names of their presiding deities:

No. Syllable Referent / Deity Corresponding Naksatra
1 jau Asvayujau Aévint
2 dra Ardra Ardra
3 gah Bhagah (Deity) Purvaphalguni
4 khe Visakhe Visakha
5  Sve Visvedevah (Deity) Uttarasadha
6  hir Ahirbudhnyah (Deity) Uttaraprosthapada
7 10 Rohiny Rohint
8 sa Adlesa (Asresa) Adlesa
9 cit Citra Citra
10 mu Mula Mula
11 san Satabhisaj Satabhisaj
12 nyah Bharanyah Bharant
13 su Punarvasu Punarvasu
14 ma Aryama (Deity) Uttaraphalgunt
15  dhah Anuradhah Anuradha
16 nah Sravanah Sravana
17 re Revaty Revatt
18 mr Mrgasirsa Mrgasirsa
19  ghah Maghah Magha
20 sva Svaty Svatt
21 pah Apah (Deity) Pirvasadha
22 jah Aja-FEkapat (Deity) Purvaprosthapada
23 kr Krttikah Krttika
24 syah Pusyah Pusya
25  ha Hastah Hasta
26 jye Jyestha Jyestha
27  sthah Sravistha Sravistha

The sequence begins with Asvini (A$vayujau) and proceeds by selecting every
sixth naksatra from the canonical list. Notably, several naksatras in this schema
(specifically items 3, 5, 6, 14, 21, and 22) are denoted by the names of their presiding
deities rather than the names of the naksatras themselves.? This type of schema,
in which both the names of the Naksatras and sometimes presiding deities occur
together, was also prevalent in the Rgveda Sambhita (See Section 3, Surya’s Bridal
Hymn) and appears to preserve some of the latest memories recorded in the Rgveda.

2B. N. Narahari Achar, “Searching for naksatras in the Rgveda,” Electronic Journal of Vedic
Studies 6, no. 2 (2000), doi:10.11588/¢jvs.2000.2.1522.
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TABLE 1. The 28 naksatras with presiding deities, Kaye’s star
identifications, sidereal longitude, and latitude according to the Surya-

Siddhanta.
. SS Long.
No. | Naksatras (T]é);lli:\y/ 7) Kaye Sidereial_ Lsai.
Yogatara
1 | Asvinl Agvin B, Arietis ]° 10°
2 | Bharant Yama 35, 39, 41 Arietis 20° 12°
3 | Krttika Agni n Tauri, etc. 37°30 5°
4 | Rohint Prajapati «,0,7,0, € Tauri 49°30 —5°
5 | Mrgadirsa Soma A, @1, ¢2 Orionis 63° —10°
6 | Ardra Rudra a Orionis 67°20 —9°
7 | Punarvasu Aditi B, a Geminorum 93° 6°
8 | Pusya Brhaspati 0,6,~v Cancri 106° 0°
9 | Agdlesa Sarpa €,0,0,m, p Hydrae 109° —7°
10 | Magha Pitr a,n,7,(, 1, € Leonis 129° 0°
11 | Purva Phalgunt Aryama 0,60 Leonis 144° 12°
12 | Uttara Phalgunt Bhaga 3,93 Leonis 155° 13°
13 | Hasta Savita 4,7, €, a, B Corvi 170° —11°
14 | Citra (mid point) Indra « Virginis 180° —2°
15 | Svatr Vayu a Bootis 199° 37°
16 | Visakha Indragnt v, 8, a, ¢ Librae 213° —1°30
17 | Anuradha Mitra 6, B, m™ Scorpii 224° -3°
18 | Jyestha/ Rohint Indra «, o, T Scorpii 229° —4°
19 | Mula/ Vicrtau Pitr A, [y Ky Ly 0, € Scorpii 241° —-9°
20 | Puarva Asadha Apah J, € Sagittarii 254° —5°30
21 | Uttara Asadha Viévedeva 6, ¢ Sagittarii 260° —5°
22 | Abhijit Brahma a, €, ¢ Lyrae 266°40 60°
23 | Sravana Visnu a, B, Aquilae 280° 30°
24 | Sravistha Vasu ~-Delphini 290° 36°
25 | Satabhisaj Indra A Aquarii, etc. 320° —0°30’
26 | Purva Bhadrapada | Aja-ekapat a, B Pegasi 326° 24°
27 | Uttara Bhadrapada | Ahirbudhnya | v Pegasi, « Andro. 337° 26°
28 | Revatl Pusa ~ Piscium, etc. 359°50 0°

The fourth column of Table 1, headed Kaye, records the identification of each
naksatra with specific stars or star groups following the scheme of G. R. Kaye. These
identifications have been adopted here as reproduced in Mahavir Prasad Srivastava’s
Vijnana Bhasya edition of the Surya-Siddhanta, where Kaye’s correspondences are
tabulated alongside the traditional data.?

The list of Naksatras and their corresponding deities (whose associations became
more elaborate in the later Brahmana texts and are discussed in detail in my
other paper) is presented here to familiarize the reader with the system of celestial
observation encoded in the Rgvedic account of Surya’s Bridal Procession.

SMahavir Prasad Srivastava. Sarya-Siddhanta (Vijiiana Bhasya). Allahabad: Dr. Ratna-
kumari Swadhyay Sansthan, 1987 (Reprint of 2nd ed., 1982; 1st ed. 1940), pp. 626-627.
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3. SURYA’s BRIDAL PROCESSION IN RV 10.85

RV 10.85 describes the celestial marriage of Surya. The hymn presents
Surya’s journey to her husband’s house through a sequence of ritual, cosmic, and
astronomical images. Agni leads the procession, the A$vins are the attendants,
and Surya is conveyed through the naksatra field. The following verses form the
immediate background:

Tt TEae: HiE B US|
gt st guferidcgdra: 1 RV 10.85.8°

“Hymns were the cross-bars (of the car); the Kurira metre was the
thong of the whip; the ASvins were Surya’s groomsmen; Agni was
the leader of the procession.”

it eyt

gt el st T FfdEETd RV 10.85.9

“Soma was desirous of a bride; the two Asvins were the two

groomsmen when Savita gave Surya, who was ripe for a husband,
[to Soma endowed] with intelligence.”

The first of these verses states that the A$vins were the bridegroom’s companions
and that Agni led the procession. The second states that Soma desired the bride
and that Savita possibly refering to Hasta gave Surya to her husband. The below
mantra explicitly shows Soma as a distinct naksatra deity.

GeIHETSUTT Fs): FiHA fISAT |

31 FlEr= AfFFegd 7 1l RV 5.51.9

Accompanied by Mitra and Varuna, accompanied by Soma and

Visnu, come, Agni and like Atri, delight in the libation.

The hymn thereby presents a celestial marriage in which Agni, Soma, Savita, the
Agvins, and Surya function as an organized astronomical procession rather than as
isolated mythic figures.

The crucial mantra is RV 10.85.13:

gatat agg: ArTicafdar aHarioq|
BRI R ICING S HR R G
“Surya’s bridal procession, which Savita despatched, has advanced;

the oxen are driven along in the Agha (constellations); she is borne
[to her husband’s house| in the Arjuni (constellations).”

This verse gives the naksatra sequence on which the argument rests. The cattle are
driven in Agha/Magha and Surya is borne into Arjuni/Phalguni. Since Agha and
Arjuni are contiguous naksatras, the verse is read here as preserving a transitional
and precessional moment: the bride advances from the Hasta (Deity: Savita)
side and is borne into Arjuni, which in the present reading corresponds to the
vernal equinoctial transition into Arjuni/Phalguni. It should be noted that this

4Commentary by Sayana (Rgveda-bhasya): the “thong of the whip” (or tuft of hair; cf. go
opada, RV 6.53.9); the A$vins were Surya’s groomsmen; Prajapati Savita is said to have offered
his daughter Surya to Soma, cf. Aitareya Brahmana 4.7. Translation follows [11], which is based
on Sayana’s commentary.
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astronomical reading of RV 10.85.13 is one interpretive layer among several possible
readings of the verse; the majority of Vedic commentators and translators, including
Sayana and Wilson, treat the verse primarily as calendrical-ritual imagery for the
timing of a wedding procession rather than as a fixed-point stellar record, and this
more conservative reading is noted here for balance.

4. AGNI AS THE LEADER AND THE VERNAL POINT

The description of Agni as purogava, the leader of the procession, is central to
the astronomical reading proposed here. In the ritual and calendrical symbolism
of Vedic literature, Agni is repeatedly associated with beginnings, with the east,
with wvasanta (spring), and with the forward movement of the year. The Surya
hymn places Agni at the front of the bridal procession; read together with the
MAU evidence discussed below, Agni is here interpreted as a marker of the vernal
equinoctial point.

On this reading, Surya, the solar bride, approaches the equinoctial point; Agni
leads the transition; the Agvins appear as groomsmen; in the opposite sky in
the west, and in the east, the movement from Hasta/Savita into Arjuni/Phalgunt
observation encodes the moment at which the vernal equinox lay at the boundary
of these two naksatra regions.

The Grhyasutras attest that marriages, Vasantotsava, Madanotsava, and various
other rituals were traditionally performed during the spring season when the Sun
starts rising and setting in the Northern Hemisphere.

5. THE MARRIAGE RULE OF THE ASVALAYANA GRHYA SUTRA

The ritual counterpart of the Rgvedic image is found in the Aévalayana Grhya

Sutra:
I ATGIAHTUTYE Hed 107 T&T HleTehH (A g-TIeTi-eaTar: |

The rule prescribes that marriage, along with rites such as cudakarman,
upanayana, and godana, should be performed during the northern course of the
Sun (udagayana), in the waxing fortnight, and under an auspicious naksatra [8].
This is read here as a possible ritual continuation of the older memory contained
in the Surya-vivaha stukta, though the Sutra text itself is many centuries later than
the Rigveda and does not itself specify which naksatra corresponds to udagayana
in any given era.

A later rule permits marriage at all times:

AT faTe

This later relaxation is consistent with, though it does not prove, the possibility
that the older rule once held more specific seasonal significance tied to the position of
the equinox, which — owing to precession — would have drifted through the naksatras
over the centuries and eventually made a fixed naksatra-based rule impractical.

5Aévalayana Grhya Sutra 1.4.1
6Ibid. 1.4.2
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6. ARYAMAN, ARJUNI, AND CONJUGAL PROSPERITY

The naksatra Purva Phalguni is associated in later astrological tradition with
Aryaman, a deity of marital bond and social order, which is offered here as
corroborating, though not decisive, support for reading Arjuni/Phalguni as a
naksatra of marriage. Aryaman’s connection with marriage also appears in RV 5.3.2:

HIAT Hafy T AT TqerE-g

o= farst gfrd 7 Mivreferddl wear Honfy

“You are Aryaman in relation to maidens; you bear a mysterious
name, O self-sustaining one; they anoint you, as a welcome friend

is anointed with milk and butter, when you make husband and wife
of one mind.”

This mantra speaks of Aryaman in relation to maidens and to the making of husband
and wife of one mind, which is consistent with — without independently proving — the
proposed marital significance of the Surya hymn’s movement into Arjuni/Phalguni.

7. THE CLIMATIC CONDITIONS DURING RGVEDIC TIMES

The expression Satahimah (-‘l_l?l'%HT) in Rgveda 6.12.6 appears to preserve a
memory of colder climatic conditions in the Rgvedic period. The Rgveda mentions
the seasons of spring (vasanta), summer (grisma), and autumn (Sarad). It is also
familiar with the rainy season (pravrs) and winter (hemanta/hima), but it does
not mention $isira as a distinct season. This seasonal classification may preserve a
memory of climatic conditions characteristic of the Late Pleistocene.

The refrain “dfedT: ﬁ'qﬁ?'f:” occurs at the conclusion of seven hymns, from Rgveda
6.4 to 6.24. The Sixth Mandala belongs to the Bharadvaja family of seers, and these
Satahimah verses are primarily addressed to Agni and Indra.

Further, Rgveda 6.4.8 is composed in the Pankti (Q’&::'ﬁﬁ) metre and is associated
with Haimanti, as also indicated in Yajurveda 13.54-58. This association may
preserve an early ritual memory connected with the longer hemanta (snowy winter)
season. Let us now examine the remaining evidence from the Vedic tradition
to determine whether any references can be associated with the vernal equinox
occurring near the Naksatra Agha (Magha/Arjuni).

8. BRHADRATHA IN THE RGVEDA AND THE MAITRAYANTYA TRADITION

The second body of evidence concerns Brhadratha. RV 1.36.18 reads:
Tt gl g ugrerd e gaTR|
Hfr-fgTdarecd Jegy qfffd <wid we: 1
“We invoke, from afar, along with Agni, Turvasa, Yadu, and

Ugradeva; may Agni, the arrester of the robber, bring hither
Navavastva, Brhadratha, and Turviti.”

RV X.49.6 also mentions Brhadratha:
IE T A1 T g6y d g G JFETee|
Tgefd=d FF=HIIIEY TR TS AR
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“I, the slayer of Vrtra, am he who crushed Navavastva and
Brhadratha, [who crushed] Dasa as [I crushed] Vrtra, when I drove,
one after the other, to the distant shore of the shining world, both
my rising and my far-spreading [foes].”

The identification of the Rgvedic Brhadratha, a defeated chieftain associated with
the Dasa/Dasyu side in these two verses, with the Brhadratha of the Maitrayaniya
tradition — there remembered instead as an Iksvaku king in a mood of world-
weary renunciation — is the single most speculative step in the argument, since
the name Brhadratha is not uncommon in the epic and Puranic king-lists and
could in principle refer to different figures of different periods. The paper’s working
hypothesis is that these are traditions about one composite or paradigmatic figure;
this is stated here explicitly as an assumption rather than an established identity,
pending onomastic and genealogical study beyond the scope of the present paper.

The Maitrayaniya tradition remembers Brhadratha as an Iksvaku king:
TegAeATFAATRANIGTT: | as in the fuller passage: 3 STATSBTEHET: GHASTAGET
HERTS JogdeATFaeASRITIEST: Fahcdsd He~- [Aydisyicad a/d Gedlcl d Hadr
Waavd gfd o garfd 11211 17

9. THE MAITRAYANTYA MAGHADI SYSTEM

The MAU material is read here as supplying the broader astronomical frame. The
Maghadi sequence is interpreted as marking the beginning of the Agni (solar/fiery)
half of the year; since Agni is elsewhere connected with vasanta, the Maghadi
reference is read as an indication that the vernal equinox stood, at some point,
in the Magha region. The Sravisthardha (Dhanistha-half) reference then marks the
opposite point in the cycle, corresponding to the Saumya (lunar/Soma) side of the
annual round:

a= A o T A FeAE gd A wee aeagd
TR d gleeTeTe: JeaRaqen-aaead arevt wam gfasemma
FHHUTGHHYT ATafe Sfasrgi= J=m... 1| 61411

“Food (anna), verily, is the source (yoni) of all this [universe].
Time (kala) is the source of food. The sun (Surya) is the source of
time. Its (time’s) form is this: the year (samoatsara), accumulated
from moments and so forth, consists of twelve parts. Of this, one
half is agneya (fiery/solar), the other half varupa (watery/lunar):
beginning with Magha up to half of Sravistha (Dhanistha) is agneya,
in forward order; beginning with Aglesa (Sarpa) up to half of
Sravistha, in reverse order, is saumya.” (Maitrayaniya Upanisad
6.14; translation by Dr. Umesh Kumar Singh.)®

7“Then the venerable Sakayanya, being greatly pleased, said to the king: ‘O great king
Brhadratha, you are the head/banner of the Iksvaku dynasty, the son of [a worthy line]; you have
accomplished your purpose (krtakrtyah), and you are renowned by the name Marut. This indeed
is your Self. Which aspect of it, venerable sir, do you wish me to describe?” He (the king) said,
‘Thus, please explain.” Maitrayaniya Upanisad 1.2-1 (numbering follows the prapathaka/khanda
division used by [5]); Sanskrit text and translation checked against the critical edition of [10].

8The instrumental forms kramena and utkramena in this verse are rendered here by their
ordinary lexical sense, “in [forward] order” and “in reverse order,” the same sense the root
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The concept of Sravisthardha (half of Sravis‘ghé) is mathematically viable only
within a framework of either 27 or 29 naksatras. Notably, a 29-naksatra system
is preserved within the Maitrayant Sambhita.®

This produces a yearly schema in which Agni is associated with the vernal side
and Soma/Varuna with the autumnal side; the Maitrayani Samhita additionally
lists a twenty-ninth naksatra (“Brahmana naksatra/Somo devata”) with the deity
Soma and the naksatra span from Magha to Sravisthardha marks the two halves of
the year. In this schema, Maghadi is read not as an arbitrary list-initial but as a
possible astronomical statement about the historical location of the vernal equinox
at the time the underlying observational tradition originated, as distinct from the
much later date at which the MAU itself was redacted.

10. POLE-STAR MOVEMENT AND THE DECLINE OF OCEAN LEVEL

The Brhadratha argument also draws on physical phenomena that the MAU
associates with the king’s reflections: the apparent movement of Dhruva (the pole
star), changes in stellar longitude produced by precession, and a marked regression
of sea level. Global sea-level reconstructions place substantial, non-monotonic falls
in sea level across the last glacial cycle, with the sea level roughly 60-80 m below
present around 40,000 years ago and continuing to fall, with fluctuations, toward
the Last Glacial Maximum lowstand of roughly 120-130 m below present near
20,000 years ago [6]. The present paper treats the interval broadly bracketed by
these reconstructions (c. 40,000-22,000 BCE) as the relevant window during which
a period of comparatively rapid sea-level fall, situated by this reconstruction around
34,500 BCE, could plausibly have been the kind of abrupt environmental change
that leaves a lasting imprint in oral memory, on the general principle that cultural
memory more readily preserves abrupt or dramatic change than gradual change.
This dating of a specific centuries-long acceleration to exactly 34,500 BCE is offered
here as a working correlation rather than as a value read directly off any single

kram carries in the standard Vedic recitational term krama-patha, “sequential recitation” rather
than as a restatement of the sun’s compass direction. Some published translations, including
[5], gloss this pair as the sun’s “[southward]” and “[northward]” course; the square brackets
in that rendering mark the solar-directional content as editorially supplied rather than a
translation of krama/utkrama themselves, which denote sequence or order, not direction of motion.
Grammatically, the Agni/Varuna (solar/lunar) division of the year is already asserted in the
preceding clause (etasyagneyam ardham, ardham varupam); the function of krama/utkrama in
the clause that follows is to specify, for each already-named half, the direction in which its two
named boundary-naksatras are to be counted—a specification the sentence grammatically requires,
since “from Magha, to half of Sravistha” is directionally ambiguous on a closed circle of naksatras.
That function is fully satisfied by the ordinary sense of krama as sequence or order; no further,
unstated solar-directional sense need be supplied. The translation adopted here follows the words
of the verse on this basis; text checked against [10].

ST eI AR 3T $9: T UTTUd: THET YTqR Fd T B Tl Wi ol SOy T d ST o1 Selom qaT
LAqATGIRESE, YT e Aol &l FoufeR et Tl Hedl JaaT STge & $g1 aadl THagR T4y Siefay daar
foreat et Jeeaiar JaansarsT TS {ut gt wET Ay Ui Jaar B e i adan B TS ST SadT gl
Terst T Jaar s Fers T o et Aars anp adT AuRd TeTEH SgrT SadrRTeT Fars s Jaar Sosn Fars
T ST e eTs R SaaTaTeT e, STt aaTsTer Tars fasy AT Saant i Tars S daar s Fers frwR aer
AT &> AT AT AT AT S5 G UIBUST AT Ao J&T SaaT TISUaT &7, 3151 TehuTg qadT et &
T AT T, ST JqaT HROMR a7t IH JqaT e et i Jaan T T Ted: e oTqy e o o
T AT @& SIS @ o B2l A SeluT T JaaaTg iREdg, 3ar |ig Il Asmoft dfgar 2.13.201

17



International Journal of Mathematics and Consciousness

published sea-level curve, and it should be tested independently against the primary
glacio-isostatic datasets (e.g. the coral-terrace and oxygen-isotope compilations
underlying [6]) rather than taken as established.

The king’s statement concerning the instability of the world is read here
as a possible memory of astronomical and geological change rather than as a
purely abstract metaphor. The Sanskrit word ﬁ'qw_\rlq'{ (nimagjanam, “sinking,
submersion”) derives from the root #SS] (majj, “to sink, plunge, immerse, dive”)
with the prefix M (ni-, “down, into”).:

1 feAd: (Now what is the use of these transitory worldly
phenomena, where) QUG HETOTaTT LMot (the drying up of the
vast /oceanic great oceans), RIGRUTT UUa (the falling or shattering of
mountain peaks), ga& Uga@ (the displacement of the pole star from
its position), % ATATsSHT (the severing of the wind-cords that bind
the heavenly bodies), ﬁﬂmm the submerging or sinking of
the earth in water), WW (and the falling away of the
gods from their celestial stations is inevitable); Scddrgd SATE=TER (in
this impermanent world of such a perishable nature,) ﬁﬁﬂﬂﬁq‘*ﬂﬁ
(what is the gain from these fleeting sensual enjoyments, ) JRaTIa=T
(by which alone of the bound soul, who is nourished or consumed by
them,) STTHICEMEd 32ga™ (a repeated return to this cycle of birth
and death is witnessed)? W (Therefore, you are worthy to
uplift and deliver me,) SCT=NGURI Weh ZATEH AFGHAR (for I reside
in this world just like a helpless frog trapped inside a blind, dark
well). wFTa&d =t faed At Tfd: 140 (O Lord! You alone are our

supreme refuge, you are our refuge.)*’

Around 34,500 BCE the astronomical solutions of [3] indicate that brightest
Vega had already ceased to be the pole star and was located far from the north
celestial pole and Earth’s axial obliquity lay close to its Quaternary maximum of
approximately 23.5°.1t is well established that the Earth’s axial obliquity oscillates
between approximately 22.6° and 24.2° over a cycle of nearly 41,000 years. Around
2000 CE, the obliquity was approximately 23.44° and continues to decrease at a
rate of about 46.8 arcseconds per century. Astronomical reconstruction indicates
that around 34,500 BCE the Earth’s obliquity was approximately 23.5°, close to
the mean value of the cycle, but on the ascending phase toward its mazimum, which
would have created the impression that the Earth was sinking. The paper offers
this as a plausible physical correlate of the king’s “sinking” image, while noting
explicitly that this connection is interpretive rather than demonstrated: the same
word could equally, and more conventionally, be read as a metaphor for spiritual
or cosmological decline without any specific astronomical referent, as it is by most
Upanisadic commentators.

If the later Maghadi configuration is instead placed in the more recent
precessional cycle around 8130 BCE, that date falls within a period of generally
rising, rather than falling, global sea level [6], which the paper reads as inconsistent
with the ocean-level decline implied by the MAU passage. Adding one full

1OMaitrayaniya Aranyaka Upanisad 1.4 translated by Dr. Umesh Kumar Singh.
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precessional cycle shifts the Maghadi configuration backward to the vicinity of
34,500 BCE, where the astronomical and glaciological indicators used here are
brought into better alignment. The Brhadratha evidence is accordingly read as
supporting the older Magha epoch over the more recent one, subject to the caveats
above.

11. REGULUS, MAGHA, AND THE BOUNDARY OF ARJUNI

Regulus (o Leonis), the brightest star in Leo and one of the brightest stars in the
night sky, is identified in this tradition as the yogatara (junction star) of Magha. In
the twenty-eight-naksatra system, Regulus is treated here as a discrete observational
marker for the boundary between Magha and Arjuni.
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F1GURE 1. The 29-naksatra schema. Figure courtesy Shri Amaresh
G S, GeoGebra applet.

The rate of general precession is, in the current epoch, approximately 50.3
arcseconds per year, corresponding to a full precessional cycle of approximately
25,772 years [4]. Dividing this constant by twenty-eight naksatra divisions gives
approximately 920 years per division (rather than the round figure of 919 years
used in the earlier, unpublished version of this argument), a refinement that does
not materially change the reconstruction below.

Correcting the later Maghadi position (conventionally placed around 8130 BCE
in some traditional reckonings) by adding one precessional cycle of 25,772 years
gives:

8130 + 25,772 = 33,902 BCE (approximately),
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with the broader naksatra range extending to approximately 33,900-34,820 BCE
depending on the precise precessional constant and starting epoch adopted. Within
this interval, 34,500 BCE is proposed as the more specific epoch on the grounds
that this is where Regulus is calculated, via Stellarium-based simulation, to mark
the boundary of Magha and Arjuni/Phalguni[9].

Likewise, the Arjunyadi position (in 29 naksatra system) would be:

34,820 (Stellarium epoch of Maghadi) + 838 = 35,708 = 35,700 BCE (approx.)

The reader should note that this places the vernal equinox at the relevant boundary
only under the assumption that the traditional Maghadi starting point of 8130 BCE
is itself independently reliable; that assumed starting date is carried over from the
earlier unpublished study [2] and is not re-derived here from first principles, and its
own basis is a further avenue for independent verification.

4 Stellarium 25.4

Zosma

8 Leo - 68 Leo - B 1282 - OZ 573 - DAL 35 - HIP 54872 - HR 4357 ;

HD 97603 - SAO 81727 - Gaia DR3 3990320597065899776 - WDS J1 1141+2031 4 v ASvin
Berums >

ksatra Somo Devata

FIGURE 2. Stellarium reconstruction (34,650 BCE) showing the
relative positions of Arjuni (Zosma), Magha (Regulus), the
Brahmana naksatra/Soma’s domain near 73 Orionis (Tabit), Aévint
(8 and v Arietis), and Pusan (¢ Piscium). Savita Hasta naksatra
is below the east horizon. Figure courtesy Shri Sameer Barve;
simulation generated with Stellarium open-source planetarium
software [9].

12. THE ASVINS AND PUSAN IN THE OPPOSITE SKY

The Surya hymn does not end with RV 10.85.13. The next verse, RV 10.85.14,
introduces the Aévins and Pusan:

T YAt Brashut agd gatat: |
o e arg agfAeTg: fraetagufta gom
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“When, O Asvins, you came in your three-wheeled car soliciting the
marriage of Strya, then all the gods assented, and Pusan, [your] son,
chose you as his parents.”

This verse is read here as consistent with a picture in which, while Surya moves
toward Soma’s domain, Pusan (Naksatra Revati) is imagined at the opposite visible
end of the sky, near the Aévins, who in this reconstruction are associated with the
region of Aries/Asvini. Figure 2 illustrates a Stellarium-based reconstruction of the
relevant sky for 34,650 BCE.

13. SYNTHESIS OF THE TwO ARGUMENTS

The combined thesis may be summarized in six connected propositions, each
offered with the qualifications noted above. First, RV 10.85.13 preserves the back-to-
back naksatra sequence Agha/Magha and Arjuni/Phalguni in the context of Surya’s
marriage. Second, Agni’s role as leader of the procession is read as marking the
vernal equinoctial point. Third, the A§valayana marriage rule is read as a possible
ritual continuation of the same memory. Fourth, Aryaman’s association with
maidens and conjugal harmony is read as consistent with the marital significance
of the Phalguni region. Fifth, the MAU Brhadratha material is read as a royal and
cosmological witness to a Maghadi year. Sixth, Regulus, as the proposed yogatara
of Magha, allows a precessional reconstruction to be provisionally fixed around
34,500 BCE.

In this synthesis, the Surya-vivaha material and the Brhadratha material are read
as mutually reinforcing: the first supplies Rgvedic naksatra and marriage evidence,
the second supplies Maghadi, pole-star, stellar-longitude, and ocean-level evidence.
Their convergence is offered as support — not proof — for the hypothesis that the
Magha—Arjuni boundary was remembered, in some transmitted form, as the vernal
equinox’s position during a much earlier epoch than the texts’ own composition.

14. CONCLUSION

The evidence assembled from Surya’s bridal hymn and the Brhadratha tradition
is presented as pointing toward a possible preserved memory of the vernal equinox in
the Magha—Arjuni region. RV 10.85.13 identifies the naksatra pair Agha/Magha and
Arjuni/Phalgunt within Surya’s celestial marriage; the Aévalayana Grhya Sutra’s
marriage rule is read as a ritual echo of this memory; Aryaman’s association with
Phalgunt and conjugal order is read as compatible with the marital interpretation
of the naksatra position.

The Maitrayaniya tradition, through Brhadratha and the Maghadi sequence,
is read as supplying a broader cosmological framework. When these data are
combined with naksatra divisions, precessional calculation, and the Regulus marker,
the authors propose 35,700 BCE as a candidate epoch that preserves a precise
astronomical memory of the vernal equinox in the Savita—Arjuni-Magha region.
The additional evidence of pole-star movement, stellar-longitude change, and glacio-
eustatic sea-level decline is offered as consistent with, rather than as proof of, the
identification of Brhadratha as an observer situated in this proposed epoch.
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A MATHEMATICAL MODEL FOR A SOLUTION TO
HUMAN SUFFERING

PAUL CORAZZA

ABSTRACT. The eternal Vedic wisdom teaches that all human suffering ulti-
mately arises from loss of connection to the Source, the Self, pure consciousness.
Each individual life emerges in the unfoldment of manifest existence from the
hidden dynamics of the blueprint for creation: the Veda. As an individual pro-
gresses along a trajectory of living, spanning perhaps thousands of years, the
natural connection to the Self may be covered over by many layers of stress,
limitation, and ignorance. A simple mathematical model, based on Founda-
tions of Mathematics, shows how individuals can be located in the universe;
how individuals may indeed appear to be located very far from the Source; and
how, no matter how far removed an individual may be, a return to the Source
can be achieved very quickly, in just a few steps. Then, we propose a deeper
mathematical model, based on recent breakthroughs in Foundations, that in-
dicates how, from a consciousness fully awake to the unfoldment of Veda, any
individual can be precisely located no matter where in time or space he or she
may be. And how such a consciousness can identify the path of return for any
individual, based on unmanifest dynamics of the Veda that are responsible for
return to the Source. This deeper mathematical model arises from the recent
discovery that the universe of mathematics is equipped with a companion map
that embodies the transformational dynamics underlying the unfoldment of
every detail of the mathematical universe and how each object is related to its
Source.

1. INTRODUCTION

The vision of the Vedic sages tells us that human suffering arises when individual
awareness is not established in its universal value, pure consciousness. Maharishi
Mahesh Yogi—a modern-day exponent of Vedic wisdom and creator of the Tran-
scendental Meditation® program—writes, in his commentary to the Bhagavad-Gita
([10, p. 78]):

All problems of life arise from...the mind’s ignorance of its own
essential nature, which is universal and the source of infinite energy
and intelligence. This ignorance of one’s own self is the basis of all
problems, sufferings, and shortcomings in life.

According to Maharishi ([12]), the field of pure consciousness is universal in its
character; it underlies the activity not only of thoughts, feelings, and sensations but
all activities of the universe. The laws governing human thought, and indeed all the
laws of nature, have their root and starting point in the field of pure consciousness.
Thus, when individual awareness becomes identified with pure consciousness, the
most fundamental level of nature’s functioning becomes enlivened in the individual’s
life; the desires and thoughts that arise in such a mind naturally express nature’s
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intention. And, as Maharishi points out, the all-powerful intelligence underlying
nature’s functioning, expressed as laws of nature, that is capable of effortlessly
maintaining the unimaginable complexity of the entire universe without a problem,
is more than capable of bringing to fruition the desires and intentions of any indi-
vidual. The only prerequisite for living such a life supported by natural law is that
individual life be lived in accord with the laws of nature. The laws of nature are the
pathways along which nature’s mighty power flows; to take advantage of this flow
of nature, one’s life must move in step with nature, and this is accomplished simply
by allowing individual awareness to become established at the level at which these
laws begin to operate, the field of pure consciousness.

A reasonable concern is whether this goal of reconnecting to one’s source is a
realistic goal. As Lord Krishna explains® to Arjuna in the Gita (IV.5):

Many births have passed for Me and for you also, O Arjuna. I know
them all but you know them not...

His words tell us that, for many, one’s path entails many lifetimes. And for most,
ignorance of the Self has been the reality through this entire expanse of time. How
then can this long-term separation be transformed so easily?

Fortunately, as the Gita declares? (I1.40), “no obstacle exists” in the path to
reuniting with the Self. Maharishi, in his commentary to verse 45 of Chapter II of
the Gita,® describes the process in this way, applicable to anyone anywhere ([10]):

When the Lord says: “Be without the three gunas,” He...means
that in whichever field of the three gunas you have your stand, from
there you are to begin moving towards subtler planes of the gunas
and, arriving at the subtlest, come out of it, transcend it, be by
yourself, “possessed of the Self”. ..

Simply put, no matter who or where one is, no matter how long the journey has
been, one starts the path to the Self wherever one is; in every case, the steps are
few and effort is minimal.

Maharishi points out ([10, pp. 118-120]) that the reason this path is inherently
effortless is that the inward dive* that leads to pure consciousness is governed by
the natural tendency of the mind to seek fulfillment; the mind naturally moves
toward a field of greater bliss and fulfillment without effort, if given a chance to do
so. Once the practice begins, only a few steps are needed for the transcendental
value of consciousness, beyond the finest levels of thought and perception, to be
experienced.

Maharishi explains ([12, pp. 97-98]), “As we gain more and more familiarity
with that self-referral performance [of pure consciousness], our thoughts and actions
spontaneously begin to be as orderly and evolutionary as all the activity of nature.”

ISee [10, p. 259].
2See [10].
3An excerpt of Maharishi’s translation of this verse follows:

Be without the three gunas, O Arjuna, freed from duality. .. possessed of the
Self.

4In the practice of Transcendental Meditation.

24



A Mathematical Model for a Solution to Human Suffering

These steps of progress result in winning the support of total natural law for one’s
life, ambitions, and well-being.

It is possible to provide a mathematical model of these steps of transformation.
Doing so can provide some clarification and a technical validation of the process.

2. A SIMPLE MATHEMATICAL MODEL

Our mathematical models are based on the characteristics of the universe of
mathematics. We therefore begin with a brief introduction to this universe and
some basic related notions.

The universe of mathematics is understood to contain all the “mathematical
objects” that arise in mathematics. Mathematical objects include® number systems
(like the set W = {0,1,2,...} of whole numbers), operations (like addition and
multiplication of numbers), sets, functions (mappings), geometric objects (points,
lines, spheres), and more advanced structures used in mathematics (groups, rings,
topological spaces). Some important terminology related to mathematical objects
is the following: Whenever a mathematical object = belongs to a collection A of
objects, x is called an element of A and one writes € A. Also, the set that has no
elements is called the empty set and is denoted ().

It was recognized 150 years ago that every mathematical object can be repre-
sented as a set.® An important example of this fact, which we will need in our
discussion here, is the way whole numbers are represented as sets:

0=0, 1={0}={0}, 2=1{0,1}, ... n={01,....n—1},...

This discovery leads to the consequence that the universe of mathematics can be
understood as a universe of sets—usually denoted V. However, for this viewpoint
to be meaningful, the notion of set needs to be sufficiently rigorous. In the early
days of mathematical foundations, however, only a loose definition of set (namely,
a set is any collection of objects) was used.” This loose definition led to logical
inconsistencies, and so, in order to precisely indicate the meaning of set, axioms
were developed that specified which collections should be viewed as sets—as ele-
ments of the universe V. These axioms are called the Zermelo-Fraenkel axioms with
the Aziom of Choice, or ZFC.® The development of these axioms provided further
confirmation of the universality of set theory: It was seen that every theorem in

5A catalog of mathematical objects, including examples and definitions, is given in the Appen-
dix, Section A.1.

6See the Appendix, Section A.2, for a discussion on this point, together with examples.

7A full discussion of this early conception of sets can be found in [7].

8A complete list of these axioms, together with a discussion of the inconsistency that arises
from the early definition of set, can be found in [8] and is conveniently available online at
https://en.wikipedia.org/wiki/Zermelo-Fraenkel_set_theory.
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mathematics can be restated in terms of the language of sets and derived directly
from the axioms of ZFC.
Here are three examples of ZFC axioms:

o Aziom of Empty Set. There is a set with no element.

o Axiom of Pairing. For any sets X,Y there is a set whose only
elements are X,Y (denoted {X,Y})

« Power Set Aziom. For any set X there is a set, denoted P(X),
whose elements are precisely the subsets of X.
These axioms—Ilike all of the ZFC axioms—provide important information about
the contents of V. The Axiom of Empty Set tells us that the empty set is an element
of V. The Axiom of Pairing tells us that, if X and Y are elements of V', then so
is {X,Y}. And the Power Set Axiom tells us that, if X is in V, so is its power set
P(X).

The axioms collectively tell us how to build V: V is built in stages Vp, V1, Vs, .. ..
The zeroth stage Vj is defined to be the empty set (). Each subsequent stage is
obtained from the previous stage by an application of the power set operator P.
Since the only subset of () is () itself,

Vi =PW) ="P0) ={0}.
Continuing in this way, the first stages of V are defined as follows (Figure 1):

Vo = 0

i = PW) ={0}

Vo = P(Vi)={0,{0}}

Vs = P(12)={0.{0},{{0}},{0.{0}}}

FIGURE 1. First Stages of the Universe V'
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The indices 0,1,2,... of these stages Vj, V1, V5, ... are the familiar whole num-
bers; in the present context they are called finite ordinals. To complete the con-
struction of V', it is necessary to introduce further stages. The indices for these
additional stages are called infinite ordinals. For any infinite ordinal a, the ath
stage is defined!? by
(2.1)

a =

V. P(Vs) if « is the immediate successor of 8 (« =+ 1)
Up<a Vs if a has no immediate predecessor.

The full universe V' is obtained by forming the union of all these stages (Figure 2).

Yo

FIGURE 2. Full Universe of Sets

An instructive example of these stages arises at the stage w: The ordinal w
denotes the smallest infinite ordinal that is bigger than all the whole numbers.
Therefore, since w has no immediate predecessor (if n < w, then n+1 is also less than
wand n < n + 1), we have, by definition (using the second line of equation (2.1)):

Vo= Va=WoUuWiu---UV,u---.
n<w
The ordinal that comes immediately after w is w+ 1, and so we have (using the first
line of equation (2.1)):
Vw+1 = P(Vw)
Infinite ordinals play an important role in the development of mathematics. One
important example is the fact that many of the infinite ordinals are also cardinal

90rdinals are discussed in more detail in the Appendix, in Section A.3.
10gection A.4 in the Appendix goes into more detail about how the stages are defined.
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numbers. Cardinal numbers indicate the size of a set. For instance, the cardinal
number 3 is used to tell us the size of the three-element set {2,8,25}; one writes
[{2,8,25}] = 3. Among the infinite ordinals, the first one that is also a cardinal
number is w; w happens to be the size of the set W of whole numbers—one writes
|W| = w. The cardinal w is also written wp suggesting the beginning of a long list.
One can list all the infinite cardinals in the following way:

W, W1,W2, .. ..

Each successive cardinal in this list is a bigger size'! of “infinity” than the previous
one. For instance, if |X| = wy and |Y| = ws, then the set Y has bigger infinite
size than the set X. Similarly, once the unfoldment of V' reaches V,,, the sizes of
the stages increase dramatically, with each successive stage representing a bigger
infinite size than the previous one. For instance, |V,,| < |Vi41].

As mentioned above, both of our models are based on characteristics of V. The
universe V provides a natural mathematical analogy for the totality of existence:
V' is the container of all the individuals that make up the universe, yet is not itself
one of those individuals.

Our first model probes the structure of the stages of V. As we have seen, all sets
arise in the unfoldment of the stages Vj, V7, ...; since the process begins with the
empty set (namely, V), we take the empty set to be the source of all sets in the
universe.

Next we examine more closely how sets arise in the universe in the first place.
Since each successive stage consists of all the subsets of the previous stage, in order
for a set to appear as an element of a particular stage, it must first occur as a subset
of the previous stage. For instance, the set {1} occurs for the first time in the stage
V3 since it first arises as a subset of the previous stage V5.'2 Speaking intuitively,
one could say that a mathematical object that is preparing to be born as a set in V'
starts out as a subset of a particular stage V,,, and then achieves formal set-hood in
the subsequent stage V4.

We can locate sets in the universe by specifying their rank. The rank of a set z
is the smallest ordinal « for which x is a subset of V,,; one writes

rank(z) = a.

It is easy to check that rank(0) = 0 and rank(1) = 1. In general, for any ordinal a,
rank(a) = a.

There is a mathematical way of determining where a given z is to be found in V'
using a formula for computing ranks:'?

(2.2) rank(z) = sup{rank(y) + 1 |y € x}.

When we compute the rank of a set—its location in V—we discover that, typi-
cally, = is very far removed from the starting point V. This is because of the rapid
growth rate of the sizes of the stages. One might expect therefore that any path of

U The fact that there are many sizes of infinite sets was established by Cantor; see [8].

12Details for this example are worked out in the Appendix in Section A .4.

139ection A.4 in the Appendix provides a discussion about ranks, including examples and more
details about the formula (2.2).
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return from z to () would be extremely long. Nevertheless, as we now show, there
is a quick and simple procedure by which = can indeed return to .
To understand this procedure, we need to observe one special characteristic of
sets: For any nonempty set x, consider the following procedure:
Forming a Descending Chain of Sets. Pick an element yq of z; if yq
is also nonempty, pick an element y; of yg. Continue, to obtain

€ Y2 €Y1 €Yo €T

The important fact is that this process cannot continue forever; there is no infinite
descending chain starting at z.'* One says that sets in V are always well-founded.

Fact. For every x in V| there is no infinite descending chain starting
at x; that is, x is well-founded.

Now this Fact is just what is needed to obtain a short path for any set x to
“return to its source”: Given a nonempty set z, form a descending chain as in the
procedure above:

€ Y2€ Y1 €Yo €T
However, as the Fact tells us, this path cannot be infinitely long, so it must terminate
after finitely many steps; let us call the final set in this chain y,. Since the process
cannot be continued further, y, must be empty. We have:

(2.3) D=9y, EYn_1E€---EYas EY1 €Yo € .

We have obtained a finite path for z to return to its source §) (Figure 3).

FIGURE 3. The Path of Return for an Individual =

We have seen therefore how, in this first mathematical model, each individual x
in the universe can be located in the universe—via its rank—and, no matter how

14Appendix A .4 provides a proof of this fact.
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far removed x may be from the source (the empty set (), there is a path for z to
return to () that involves only finitely many steps, as in the chain (2.3).

3. A RICH MATHEMATICAL MODEL

Our first mathematical model illustrated the principle that, no matter how far
removed an individual may appear to be from his or her source, returning to the
Self can be achieved in just a few steps.

Our second mathematical model considers this principle from a more universal
perspective. At some point in the evolution of an individual, a desire arises to
reconnect to his or her Self. The question of how to do this may arise. Or, even if
a good method is found, another question that may arise is “How long does it take
to fully reconnect to my higher nature?” and “Am I making progress?” These are
questions that arise from the individual perspective. But it is possible to view all
questions about individual life and its path to the Source from a deeper perspective.

The Vedic wisdom declares that the Veda is the blueprint of creation. The un-
manifest dynamics of pure consciousness take shape as the fundamental frequencies
that structure the Veda and, ultimately, manifest existence. These frequencies arise,
Maharishi observes, in the collapse of the total value of wholeness to a point, as
expressed in the following richo akshare verse from Rig Veda:!®

Richo akshare parame vyoman
yasmin deva adhi vishve nisheduh

The verses of the Veda exist in the collapse of fullness (the kshara
of ‘A’) in the transcendental field, self-referral consciousness, the
Self, in which reside all the Devas, the impulses of Creative In-
telligence, the Laws of Nature, responsible for the whole manifest
universe.

In Maharishi’s Apaurusheya Bhasya (uncreated commentary), he explains ([14,
p. 93 and pp. 495-500]) how these fundamental frequencies unfold in successive
packets of total knowledge, from the first letter “A” to the first syllable “AK” to
the first richa, to the first sukta, and to the first mandala of Rig Veda, and then
finally in its most elaborated form as the eightfold prakriti, which then structures
the manifest universe.

As indicated in the richo akshare verse displayed above, the first step in this
sequential unfoldment is the collapse of the unbounded totality represented by “A”
to the point value “K” located within wholeness. In this collapse, the point “K”
is infused with infinite dynamism sufficient to drive the full expression of manifest
existence [13, p. 32]:

Vedic Science identifies K as the point of all possibilities...from
which the whole sequential progression of the samhita emerges si-
multaneously. This locates in K the infinite creative potential of
nature that in one stroke can give expression to the infinite diver-
sity of creation.

I5Rig Veda 1.164.39. See [1, pp. 180-181].
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As this quote indicates, the unfoldment of Veda and manifest existence from the
point “K” is both sequential and simultaneous; from the deepest perspective, it all
happens at once.

An awareness that can access the mechanics of this unfoldment can, Maharishi
explains, know every detail of an individual’s path to full awakening ([11, pp. 20—
21)):

There is nothing in the cosmos, either in the material plane or
in the spiritual plane which cannot be directly cognized. Vedas
provide a direct method of direct cognition of material existence
in this unlimited cosmos, and they provide a direct technique to
cognize that which is evenly permeating, evenly pervading the entire
physical structure of the cosmos.

The level of intelligence that can know all details of all levels of existence is called
by Maharishi Jyotish-mati pragya ([16]):

This intelligence is called Jyotish-mati pragya—the intelligence that
is completely awake within itself and aware of all the infinite possible
structures contained within its own value.... When this level of
awareness is completely open to itself, it knows all about everything
that is contained within its own structure. It is from here that all
knowledge about everything in creation is available.

Our second mathematical model gives expression to this higher type of knowing
regarding the emergence and path of individual life. In our first model, the location
of an individual z in V' can be computed using a recursive formula, and the return
of x to its source Vj is seen to involve only finitely many steps. Our second model
presents the more universal view that the location of each set x and the full path
of return to the source can be known directly, in an instant. This is achieved
by making use of subtler mechanics inherent in V', analogous to the deeper field
of intelligence, Jyotish-mati pragya. This approach reveals the deeper insight that
each set arises from and returns to its source by way of the self-interacting dynamics
of V, involving no steps at all.

These alternative accounts of the unfoldment of sets are analogous to the different
accounts of the origin of the physical universe. The modern physics account of the
emergence of the universe is found in the Big Bang theory,'® according to which
the universe began around 13.8 billion years ago as an expansion from an initial
hot, dense, and infinitely small point. A subtler account (described above) is found
in the Vedic perspective according to which the manifest universe arises from the
dynamics of pure consciousness as it unfolds the structuring impulses of the universe
in the form of the sequential and simultaneous unfoldment of the Veda from the
point “K.” Both accounts may be said to be valid at their own level.

To present our second model, we introduce a modern view concerning the dy-
namics of the set-theoretic universe V. Historically, the universe of sets has been
seen as simply the vast collection of all sets needed to develop mathematics. A
more recent view ([2] and [4]), however, is that V, as a model of wholeness, has
“unmanifest dynamics.” The recognition that such dynamics should be present

16See for example the Wikipedia article https://en.wikipedia.org/wiki/Big Bang.
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within V emerged as an insight on the path to solving a long-standing problem in
mathematical foundations concerning the existence of certain very large and exotic
infinities called large cardinals. On the basis of the standard ZFC axioms, it is
impossible to account for large cardinals,'” though they nevertheless mysteriously
appear in the solution of a wide range of research problems.!® However, once the
inherent dynamism within V| suggested by recent research, is given mathematical
expression in the form of a truth-preserving map j : V. — V', called a nontrivial
elementary embedding,'® then the very strong properties of large cardinals can be
accounted for.

To say that a map j : V — V is an elementary embedding means that all
properties and relationships?” that hold true in V continue to hold true after j is
applied. For instance, if z,Y, and Z are sets belonging to V', and z is a member of
Y, and the size of YV is less than the size of Z, then these relationships hold after j
is applied; that is, j(x) is a member of j(Y'), and the size of j(Y) is less than the
size of j(Z).

This truth-preserving characteristic of such a map j makes it a natural analogue
to the unmanifest dynamics of pure consciousness, of wholeness: First, the behavior
of j is unmanifest in the sense that j itself is not a member of V. Secondly, because
all relationships are preserved by j, one can say that V' is unchanged by its trans-
formational dynamics. This is a vital feature of the dynamics of pure consciousness:
Though the dynamics of pure consciousness give rise to all manifest existence, pure
consciousness itself remains unchanged by these dynamics. Maharishi ([15, p. 12])
describes this phenomenon in the following way:

Pure consciousness, pure Being, is maintained as pure conscious-
ness and pure Being all the time, and yet it is transformed into
all the different forms and phenomena. Here is the cosmic law,
one law which never changes and which never allows absolute Be-
ing to change. Absolute Being remains absolute Being throughout,
although it is found in changed qualities here and there in all the
different strata.

Once the embedding j is introduced and properly formalized as a new axiom of
set theory, new dynamics within V' become apparent. The requirement that j be
nontrivial means that some set in V' is moved by j: For some z, j(z) # z. And
it can be shown that in fact some ordinal must be moved by j. The first ordinal
moved by j is called the critical point of j, and it is denoted  (“kappa”); k exhibits
[3] all the very strong properties of the best-known large cardinals. In this way,
simply by giving formal expression to the presence of underlying dynamics of V,
most of the long-standing mystery concerning existence of large cardinals is solved.
Figure 4 helps to visualize the behavior of j: All sets that lie in the stages before V;,
are not moved by j; j is “silent” before its first “stirring” when it is applied to k.

The existence of such an embedding j has other important consequences. From
the dynamics of j, as it interacts with its critical point x, emerge a variety of other

17See for example [8] and further discussion in the Appendix, Section A.6.
I8Examples of this phenomenon are given in [4].

19See Section A.6 in the Appendix.

20Technically speaking, all first-order properties and relationships are preserved.
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FIGURE 4. Silent Below x, Dynamic at

elementary embeddings that give partial expression to j—maps of the form 7 : V;, —
Ve, known as extendible embeddings. These, through strongly self-referral dynamics,

produce?! a special function f : K — V,., whose behavior can be represented as a
sequence
(31) f:<207217"'7zaa"'>

that is contained as a subset of the sth stage V. of V. This sequence, called an
extendible Laver sequence, is a natural analogue to the Veda in the context of the
universe of sets: From f all sets in the universe can be seen to emerge (Figure 5).

ol

FIGURE 5. Embedding j = Laver Sequence =- All Sets

To see how this is possible, we mention one of Maharishi’s insights into the
structure of the Veda and Vedic literature. He observes [17, pp. 25-26] that there
is a part of the Veda that is concerned with expansion from point to infinity and
another that is concerned with the return of parts to wholeness.?? It is therefore

21gee Section A.7 in the Appendix.

22The aspect of the Veda concerned with expansion, according to Maharishi, is Vyakarana,
and the aspect concerned with return is Nirukta.
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natural to see this Laver sequence f, being a blueprint for the unfoldment of all sets
in V', as an expression of this expansive aspect of the Veda. As we will explain in a
moment, there is a natural variant of f, denoted f°P, that gives expression to the
returning aspect of the Veda.

To locate a particular set « in V', making use of the Laver sequence f, one applies
an extendible embedding i to f with reference to the starting point?® k. One obtains

(3.2) = i(f)(r)-

Intuitively speaking, x is “instantly” located by applying this “high-level” intelli-
gence i—which arises directly from the unmanifest dynamics of pure consciousness
represented by j—to the mathematical representative f of the Veda.

Dually, we find a similar process in locating the path of z to “full integration”
with its source k. To see the “pathless path” in the return of z to k, we call upon
this same embedding 4 again and now apply it to the dual (returning aspect) f°P,
with respect to the object . One obtains the following dual formula:?*

(3.3) K= i(fP)(x). 7

Our second model, therefore, gives expression to the life journey of individuals
from the universal perspective—a perspective that is accessible from an awareness
established in Jyotish-mati pragya. This perspective tells us that one’s entire jour-
ney from the beginning until the present moment can be appreciated in its fullness
in a single moment of cognition. And, likewise, the path of return leading to full
awakening can also be appreciated in a single moment of knowing. Our model rep-
resents these dynamics with simple “no step” formulas: Locating an individual z,
wherever and whenever he or she may exist, is accomplished by

z =i(f)(k).
And a snapshot view of the individual’s path to full awakening is modeled by

K =i(fP)(x).

23In the present context, because of equation (3.2), k (rather than @) is understood to be the
starting point or source of all sets.

24This technique works only for those « that lie outside of the xth stage Vi (the reason for this
is explained in the Appendix; see section A.7). This is not much of a restriction since V. can be
viewed as another way of expressing the starting point x; indeed, V. is definable from x.

25This immediate knowledge of the “pathless path” of any individual in his or her journey
to full awakening becomes possible at the highly refined level of awareness called Jyotish-mati
pragya. What are the precise mechanics of this type of knowing? Our model offers an analysis
that illustrates the phenomenon, summarized in the equation i( f°P)(z) = &, but we cannot expect
that this conceptual analysis captures the full reality of it. Indeed, as Maharishi points out,
mathematical models necessarily fall short of the reality itself ([14, p. 558]):

[The dynamics of pure consciousness are]...unknown to the mathematics of the
conceptual world, unknown to the mathematics of the world of diversity, which
has its basis in the notion of reality—mnot the reality but the notion about it,
the concept of it. Born of a notion means born not of reality but of the idea of
reality, the shadow of reality... .
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4. CONCLUSION

We began our discussion with the age-old question: What is the cause of human
suffering? The answer, provided by the eternal Vedic wisdom, is that suffering arises
from lack of connection to one’s source, to the Self. It is reasonable, however, to
suppose that the way back to the Self would be a long, arduous process, considering
the fact that this deepest aspect of one’s life is typically buried beneath lifetimes of
challenges, stress, and mistakes. But Lord Krishna proclaims that, in this return
journey to the Self, “no obstacle exists,” and Maharishi’s commentary on the Gita
makes it clear that since “who one is” can never really be lost, the path of return
involves only a few steps and minimal effort.

We have modeled the life journey of the individual from beginning to end in two
different ways. In both models, we treat the universe V of sets as an analogy both
for the physical universe and for wholeness. In both models we consider how an
individual z is born in V' in relation to the starting point of emergence of all objects,
and the mechanics by which = can be said to return to this starting point.

Our first model describes the emergence of individual objects « in the universe:
Each begins as a subset of one of the stages V,, in the build-up of V' and then “takes
birth” as an actual object in the next stage V,11. Because there are vastly more
sets in V in the later stages of its unfoldment, an individual will typically be located
very far from its source, which in this model is Vp—the empty set. The location
of any x in the universe, which is called the rank of x, can be computed by the
formula: rank(z) = sup{rank(y) + 1|y € z}.

This model shows how x’s path of return to () necessarily involves very few steps,
despite z’s apparent remoteness from the starting point: For each x there is a chain
of sets starting at = that leads back to @) in just finitely many steps:

D=yn€EYyn1€---EY2 €Y1 €Yo € .

These elements of the model give expression to the insight that the path of return
to one’s Self is inherently not too long, and obstacle-free.

Our second model provides insight into a much broader perspective concerning
the journey of individuals toward full awakening. Our first model focused on the
human condition of (apparently) being remotely situated from one’s source and the
encouraging insight from the Gita that, no matter who or where one is, experience
of the transcendental value of awareness is just a few steps away. Our second model
emphasizes the universal perspective according to which the emergence of individ-
ual consciousness and its full awakening to the Self occur as part of the sequential
and simultaneous unfoldment of the Veda itself, from its first syllable “AK” through
its first richa, first sukta, and first mandala, ultimately to the manifest universe.
These simultaneous transformational dynamics can be appreciated by a highly re-
fined quality of intelligence, Jyothish-mati pragya: Each individual journey can be
cognized, from beginning to full awakening, in an instant.

In this second model, the unmanifest dynamics from which everything occurs
in an instant is modeled by the unmanifest transformational dynamics of V' itself,
captured in the notion of an elementary embedding j from V to itself. In these
dynamics, a point k¥ within V is first located—this « is the first ordinal moved by j,
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representing the first stirring within V' from silence.?® As j interacts with x, partial
expressions of j called extendible embeddings arise; these embeddings are analogues
to the impulses of intelligence within the transcendental field. From these, a special
sequence f : Kk — Vi,—a Laver sequence—is encoded at stage V, which serves as
a blueprint for all sets in the universe. Such a Laver sequence provides an analogy
for the Veda itself. Since « is the starting point for the emergence of f and from f
all sets can be seen to arise, in this model we consider the starting point, and point
of return, for any x to be & itself.

The instantaneous cognition of z’s full journey is represented in this model in
the formulas

x=1i(f)(k) and Kk =1(fP)(x).

The emergence of x in the universe—indicated in the first formula—is seen to arise as
a result of application of the appropriate extendible embedding to f, at the starting
point k. Here, f represents the aspect of the Veda concerned with expansion. When
higher intelligence interacts with the Veda relative to the starting point &, z is found
in V in an instant. Likewise, in the second formula, when this same “impulse of
intelligence” —represented by i—is applied to f°P with respect to the individual x
(here, f°P represents the return aspect of the Veda), the starting point x appears,
again, in an instant.

The first model can be seen to reassure any seeker that the path to freedom is
indeed available to him or her, and that this path is an accessible one. The second
model gives further assurance that the path to full awakening, from a deeper per-
spective, has already been completed—success on this vital journey is guaranteed.
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APPENDIX A. AN INTRODUCTION TO THE UNDERLYING MATHEMATICS

This Appendix provides technical details with examples and additional explana-

tions for some of the topics in the main text.

A.1. A Catalog of Mathematical Objects. Mathematical objects include any
kind of structure, operation, or relation that occurs in mathematics. Here are some
examples relevant for this article:

A.

(1) Number systems, like the set of natural numbers N = {1,2,3,...}, the set
of whole numbers W = {0, 1,2, 3, ...}, the set of rational numbers (like 2/3
and —1/8), and the set of real numbers (like v/2 and 7).

(2) Operations, like addition and multiplication, defined on number systems or
on other mathematical structures.

(3) Sets, like {1,4,5} and the empty set —the set that has no elements.
Loosely speaking, a set is simply a collection of mathematical objects; ob-
jects that belong to a set are called elements of the set. The notation x € A
signifies that the mathematical object x is an element of the set A.

(4) Operations and relations on sets. Set operations include union (U) and the
power set operation (P). The two most significant relations on sets are the
membership relation (€), which indicates when an object belongs to a set
(as described in the main text), and the subset (C) relation. We elaborate
further below with definitions and examples:

(i) The union of sets A and B (denoted AU B) is the set consisting of all
elements that belong either to A, to B, or to both. For example,

{1,2,4y U{2,3,7} = {1,2,3,4,7).

(ii) A set A is said to be a subset of a set B if every element of A is also
an element of B, and in that case one writes A C B. For instance,
{2,3,7} € {2,3,7,11}.

(iii) The power set of a set A is the set whose elements are all the subsets
of A; this set of subsets is denoted P(A). Note that the empty set () is
a subset of every set.?” We give a simple example. Let A denote the

27The reasoning that proves this is the following: Suppose A is a set and ( is not a subset of
By definition of subset, there must exist an element of () that is not an element of A. But no
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set {1,2}. Then the power set of A is given by:

P(A) = {(Z)’ {1}7 {2}7 {17 2}}

(5) Functions (also called mappings). A function f from set A to set B, denoted
f A — B, associates with each element of A a unique element of B. For
example, consider the mapping that associates to each natural number n
the number n?. Since f takes elements from N to elements of N, one writes

f:N = N is defined by f(n) = n?.

(6) Geometric objects, like points, lines, triangles, circles, and spheres.
(7) Structures used in the sciences, like groups, rings, topological spaces, and
Hilbert space, to name a few.

A.2. Mathematical Objects As Sets. We give examples showing how mathe-
matical objects are represented as sets.

Ordered pairs. An ordered pair has the form (a,b) where a and b are mathematical
objects. Ordered pairs are similar to sets that have just two elements, except that
the order in which the elements occur in an ordered pair is taken into account (but
not in an ordinary set). For instance, whereas the sets {1,2} and {2,1} are equal
(since they have the same elements), the ordered pairs (1,2) and (2, 1) are not equal
since the numbers 1 and 2 occur in different order. The defining characteristic of
ordered pairs, therefore, is given by the following criterion:

Criterion for Equality of Ordered Pairs. Ordered pairs (a,b) and
(c,d) are equal if and only if a = ¢ and b = d.

If one defines ordered pairs as sets in the following way:

(a,b) = {{a}, {a, b}},
it is not hard to show that, under this definition, the Criterion of Equality is satisfied.
In particular, one shows the following:
For all a,b, ¢, and d,

{{a},{a,b}} = {{c},{c,d}} if and only if a = c and b = d.

Functions. If f is a function that assigns values in a set A to values in a set B—
denoted f : A — B—then f may be represented as a set of ordered pairs in the
following way:

(A1) f=1(a,;0) [ b= f(a)}.

Then since each ordered pair is representable as a set, we have represented any such
function as a set as well.

Using an example from the main text, suppose f : N — N is defined by f(n) = n?.
Using the representation given in equation (A.1), we have

f=Amr)|r=fn)}={(nn*]|neN}

such element could exist since () has no elements. Therefore, the assumption that ) is not a subset
of A is incorrect.
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As shown in the example above, each ordered pair (n,n?) from f is itself a set.
Formally, therefore, one can represent this function by

£ ={{{n}.(nn*}} |n e},

Addition of Natural Numbers. Certainly addition of natural numbers—like 2 + 3 =
5—is fundamental to mathematics, but it may not be obvious that addition, too,
is a mathematical object, representable as a set. To see this, we first introduce the
concept of the Cartesian product of two sets: The Cartesian product of sets A and
B, denoted A x B, is defined by

Ax B={(a,b) |ac Aandbe B}.

Since A x B consists of ordered pairs, which are themselves sets, it is easy to see
that A X B is also a set.

Now we give a name to the operation of addition of natural numbers—we call it
Add. Add is to be understood as a function which behaves like this: Add(m,n) =
m + n. Therefore, we can express addition in the following way:

Add : N x N — N defined by Add(m,n) =m + n.

We see from this formulation that addition of natural numbers is, formally speaking,
a function, and functions, as we have already seen, can be represented as sets.

A.3. The Ordinal Numbers. Ordinal numbers are used to specify arrangements
of objects in a particular order. A simple example is an arrangement of five desks
in a classroom:

Desk;y, Desks, Desks, Desky, Desks.

In this example, each of the numbers 1,2, 3,4, and 5 is playing the role of an ordinal
number; each ordinal specifies the location of one of the desks. For instance, the
number 4 specifies Desks. In this example the numbers 1-5 are called the indices
of the arrangement or ordering.

Sometimes, an arrangement involves so many objects, there are not enough nat-
ural numbers (or whole numbers) to specify them all. This is certainly the case for
the stages in the build-up of the universe V: After the whole numbers have been
used up to specify the stages Vg, Vi, Vs, ..., more indices are needed to specify the
stages that come after these; these new ordinals that come after the whole numbers
are called infinite ordinals. The first few of these are denoted:

w,w+lLw+2,....
Therefore, the first stages of V' can be written:
Vo, Vi, Vo, .. o, Vi, Vi1, Vioaay - - -

An important property that all ordinals share with the set W of whole numbers
is given by the following proposition:

Proposition (Well-Ordered Property of Ordinals). Every nonempty
set of ordinals has a smallest element.
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This property is familiar in the context of the set of whole numbers: Given any
nonempty set of whole numbers, one can always find its smallest element. For
instance, the set of all even numbers bigger than 5 is the set:

{6,8,10,12,...}

and obviously it has a smallest element, namely 6. This same property holds for
ordinals.

Another basic but important property of ordinals is that, because of the way
they are defined, for all ordinals 8 and 7, we have that 8 < = if and only if 5 € ~.
This is obvious for finite ordinals (recalling from the text the set-based definition
of the whole numbers): Consider the numbers 2 and 3. By definition

2 ={0,1} and 3 = {0,1,2}.

Here it is clear that 2 < 3 and 2 € 3. This pattern holds for all pairs of ordinals
(finite or infinite).
Finally, we remark that the collection of all ordinals is denoted ON.

A.4. The Stages of V, Well-Foundedness of Sets, and How Sets Are
“Born.” As indicated in the main text, the definition of the universe V' and its
stages is as follows:

V. = {P(V[g) if « is the immediate successor of 8 (« = 5+ 1)

U s<a Vs 1f a has no immediate predecessor.

vV o= UVQ.

acON

The definition tells us that for each stage V,, the next stage is obtained by
collecting together all the subsets of V,, and thereby forming a new, larger set—the
power set P(V,) of V,—which is denoted V,11. One writes a + 1 to indicate the
ordinal number that comes after «; it is the immediate successor of a (just as 4
is the immediate successor of 3). Such an ordinal is called a successor ordinal and
Va1 is called a successor stage.

For ordinals o that have no immediate predecessor (called limit ordinals), like
w, the definition tells us that to obtain V,, we simply collect together all the sets
obtained in the stages so far and form the set V,, with these sets. These are called
limit stages. For such «, no new sets are obtained in the formation of V. For
instance, w is a limit ordinal and so V, is a limit stage. The stage V,, contains only
those sets that have appeared previously, in one of the stages Vo, Vi,...,V,,....

The definition makes it clear that, in the build-up of the stages, when a set z
appears for the first time in the unfoldment of stages, it does so at a successor stage
(since new sets don’t arise at limit stages).

We consider an example of the way in which sets first appear in V. We consider
the set {1}. Recall that by definition, 1 = {0}, so {1} = {{0}}. Recall also the first
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four stages in the build-up of V:
Vo=10
Vi=PW) = {0}
Vo =P(W) = {0,{0}}
Vs = P(V2) = {0,{0}, {{0}}, {0, {0}}}
Notice that 1 = {0} occurs for the first time in V2, and so {1} is a subset of Vx.
Then in the next stage V5 (which is composed of all the subsets of V3), the set {1}

occurs as an element: The set {1} is “born” in V3. One says that the rank of {1} is
2—since it occurs as a subset for the first time at stage V5. In general we have:

(A.2)

Definition (Rank). The rank of a set = is the smallest ordinal «
for which z C V. For this «, one writes rank(z) = a.

This simple example also illustrates an important point: a set is always made up
of other sets that occur in earlier stages. As a consequence, we have the following:

Propostion (Rank of Elements). For each nonempty set x € V
and each y € z, we have rank(y) < rank(x).

A consequence of this proposition is the fact that infinite descending chains of
sets
€ Yn EYn-1 € €EY2 €Y1 €Yo
do not occur in V. Here is a proof: Suppose such an infinite descending chain does
exist. Let a,, = rank(y,) for each n € W. Then we have
el oy < Opoy < crrag < o1 < Q.
In other words, we have a set {a,, | n € W} of ordinals with no smallest element,
and this is impossible.
Proposition (No Infinite Descending Chains). For each x € V,
there is no infinite descending chain of sets in V' of the form
o C€EYn €Yn—1 € EY2 €Y1 €Yo = T.
As mentioned in the text, the rank of a set z in V can be computed by the
following formula:
rank(x) = sup{rank(y) + 1|y € x}.
This is a recursive definition. Regarding the notation “sup” seen here: The supre-
mum of a set Y of ordinals, denoted sup(Y), is the smallest ordinal that is greater
than or equal to each ordinal in Y.
As an example, we use this formula to compute the rank of the set x = {0,2}.
It can be shown that, for every ordinal « (finite or infinite), rank(a) = a. In

particular, as can be checked in the display (A.2), rank(0) = 0,rank(1) = 1, and
rank(2) = 2. Therefore, when x = {0, 2}, we compute:

rank(z) = sup{rank(y)+1 | y € } = sup{rank(0)+1,rank(2)+1} = sup{1,3} = 3.
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A5. Large Cardinals. Large cardinals are cardinals (discussed in the main text)
whose properties are so strong, it is impossible to prove from ZFC that they exist
at all. Nevertheless, as mentioned in the main text, large cardinals appear as key
elements of solutions to a variety of research problems.

What ZFC can prove about large cardinals is that they lie somewhere in the list
of infinite cardinals (mentioned in the main text):

Wo, W1, W2, - ..

but it is impossible to pinpoint their locations on this list.

Some indication of the difficulty in locating a large cardinal on this list is provided
by the fact that every large cardinal is equal to its own index: If w, is a large
cardinal, then a = w,.

More fundamentally, though, large cardinals cannot be proven to exist on the ba-
sis of the ZFC axioms for the following reason: The logician Kurt Godel established
that, if the ZFC axioms are consistent (that is, they are not self-contradictory), then
ZFC itself cannot prove this consistency. The reasoning behind this result is the
following; If ZFC could prove that a particular cardinal x is large, it would follow
that the stage®® V.. is rich enough to be considered a universe of sets—all the ZFC
axioms hold in this mini-universe. And this means that ZFC must be consistent.
But Godel’s theorem says that ZFC cannot prove its own consistency (unless ZFC
is inconsistent)—so ZFC can never prove a cardinal is large.

A.6. Historical Perspective Concerning Elementary Embeddings of the
Universe. As discussed in the main text, the intuition that the wholeness repre-
sented by the universe V' should, like pure consciousness itself, have unmanifest
dynamics on the basis of which sets (including large cardinals) emerge is realized
in the concept of a nontrivial elementary embedding j : V' — V of the universe.??
Such an embedding, as it acts on sets in V', preserves all (first-order) operations
and relationships. An example from the text illustrates this point: If z,Y, and Z
are sets in V and x € Y and the size of Y is less than the size of Z, then j preserves
these facts: j(z) € j(Y) and the size of j(Y) is less than the size of j(Z).
Existence of such an embedding j was once believed to be inconsistent with ZFC.
The author [2] carried out a careful study of this claim. First of all, the assertion
“there exists a nontrivial elementary embedding from V to V7 cannot be stated in
the formal language of ZFC; so, technically speaking, one cannot prove that such
an embedding leads to inconsistency on the basis of ZFC alone. However, it was
shown in a stronger set theory (Morse-Kelley set theory) that existence of such
an embedding does lead to inconsistency. But this stronger set theory imposes
additional properties on any supposed elementary embedding j of this kind, and
[2] showed that inconsistency was a result of the combination of elementarity and

2810 a few special cases, the model of ZFC obtained from x is L, rather than V,, where
Lo, L1, La,... are stages, like the stages of V, for building another universe of sets called the

constructible universe L:
L= |J La

acON

293uch a j is an example of a function; the reader may want to review the points about functions
in Section A.1.
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these other properties. To analyze the situation more carefully, a simple extension
of ZFC was proposed in which a unary function symbol j is added to the language,
intended to represent an elementary embedding in a model of the theory; if one does
not assume that ZFC axioms should hold true for formulas in which j occurs, this
theory is equivalent in strength to ZFC. This framework makes it possible to specify
exactly which of the usual ZFC axioms are to be considered valid for these new j-
formulas. It was shown in [3] that varying the choice of axioms that are allowed for
Jj-formulas leads to a variety of set theories, most of which are not inconsistent.

When the property of Amenability is required of j, the potential for inconsistency
is avoided but the new theory is strong enough to account for all the usual large
cardinals. Amenability asserts that this j must satisfy the property that, for every
set x, the restriction of j to z (denoted j [z and defined by (j [x)(y) = j(y) for all
y € ) must belong to V. The new axiom (more precisely, the axiom schema) is
called the Wholeness Aziom or WA:3°

WA= “there is a nontrivial elementary embedding j : V' — V”+Amenability.

The elementary embedding j given by WA is called the WA-embedding. From the
Wholeness Axiom, it can be shown that all the usual large cardinal properties hold
true of the first cardinal that is moved by j (in other words, if & is least for which
j(K) # K, then k exhibits all the traditional large cardinal properties).

There is evidence [6] that the theory ZFC + WA is currently the best candidate
for a strengthening of set theory from which all traditional large cardinals can be
derived, and it is known to be “consistent” in the sense that a model of the theory
ZFC + WA is derivable from an I3-embedding.

The significant point for the present article concerning this history is that exis-
tence of such a j can be formalized to avoid historical concerns about inconsistency
and to exhibit sufficient strength to derive large cardinals.

A.7. Laver Sequences As Blueprint. As mentioned in the text, from a nontrivial
elementary embedding j : V' — V (which satisfies Amenability—see the previous
section), one may obtain a Laver sequence®' f : k — Vi, using which every set in
V can be located. And there is a dual f°P of f that returns each x to its source
k. To state these points more rigorously in this Appendix, we define an extension
{:V, =V, of fand also a dual ¢°P of ¢. These new versions, like the versions
discussed in the main text, are able to capture every set in V' and to return each set
to its source k. We outline the ideas behind the proofs of these points—full details
appear in [5].

We describe how to obtain a Laver sequence f from a WA-embedding j : V — V.
As observed in the main text, j gives rise to a class of somewhat weaker elementary
embeddings of the form i : V,, — V, (all with critical point k) which are called

301 the literature, what we are calling here “WA” is usually denoted WAg; the Wholeness
Axiom as it is defined in [2] and [3] is somewhat stronger than WAj.

31Laver sequences were first discovered by R. Laver (see [9]) as a consequence of the existence
of a particular type of cardinal called supercompact. Later it was discovered that similar Laver
sequences are derivable from other kinds of large cardinals. Corazza ([2]) showed that, assuming the
Wholeness Axiom, Laver sequences can be shown to exist for many other kinds of large cardinals
as well. In the present article, Laver sequences for extendible cardinals are discussed; they are
called here extendible Laver sequences.

43



International Journal of Mathematics and Consciousness

extendible embeddings. We will define f : k — V; so that it has the Laver property
with respect to k—that is, so that for every x € V, there is an extendible embedding
i for which « = i(f)(k).

To make sense of this Laver property, we first recall from Section A.3 that every
ordinal is itself a set whose elements are those ordinals that precede it in the ordering
of ordinals. So when we say that the domain of this function f is the ordinal k, we
mean that f acts on the ordinals that are smaller than k.

Note that we cannot expect to be able to apply such an f to the cardinal x itself
since it is not true that k is in the domain of f (that is, k € k). However, s is in
the domain of the function i(f) (where 7 is the appropriately selected extendible
embedding). This is because each extendible embedding with critical point k sends
k to a bigger cardinal i(k). Therefore, by the elementarity of 4, since f has domain
k, we have that i(f) has domain (), and one of the elements of i(x) is k. So the
formula tells us that when i(f) is applied to &, it outputs the set .

We can now define f, using these extendible embeddings: We first build a formula
o(g,x) that asserts that g is not Laver, with witness z, as follows: Let 1(n, (, i, a)
be a formula that states formally “i : V;, — V, is an elementary embedding with
critical point a.” We let ¢(g, z) be the following formula:

Ja [g sa—= Vo AYVCVYE[(v(n, ¢, i, a) A rank(z) < n < i(a) <€)

—i(g)(a) # x]|.
Now we define f : k — V,; by

fla) = ¢ if flois Laver at a or « is not a cardinal,
|z otherwise, where z satisfies o(fla, ).

We wish to show that this definition of f yields the desired result. Although the
definition of f seems complicated, the first line in the definition of f is perhaps more
understandable, and it provides the key to prove that f has the Laver property. The
first line suggests the possibility that for some cardinals o, f [ @2 has the Laver
property with respect to . The method of proof to demonstrate that f is Laver is
to show that, for “nearly all” a < k, f [« does indeed have the Laver property at
Q.

Technically, what it means to say that, for “nearly all” «, f | « has the Laver
property is that the set of all such « is a big subset of k. More precisely, use j to
define a set D as follows:

D={XCk|rejX)}

The set D has several properties that capture the idea that D consists of the big
subsets of k. In the proof, one shows that the set

S ={a < k| fla has the Laver property at a}

is a member of D. This means x € j(5).

32Recall that for a function f kK = Vi, the restriction f |« (for any a < k) is the function
having domain « that takes each 8 < «a to j(8).
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If we compute j(5) we obtain:
J(S) ={a < j(k) | ()« has the Laver property at a}.

)
Since k € j(5), this implies that j(f) [ x has the Laver property at x. A straight-
forward proof shows that f = j(f) [ k; therefore, f has the Laver property at
K.

As mentioned earlier, to achieve full rigor we need to define an extension of f to
V., which we will denote ¢; we will have ¢ : V, — V... Once we have ¢, we will be
able to define its dual £°P on V,;, which will return each set (in V' —Vj,) to its source
(namely, k). Here are the definitions:

U(z) = {f(x) if z is an ordinal < k,

T otherwise.

(P (z) = a if a is the least ordinal for which ¢(a) = x, if there is one,
~ |y otherwise, where y is an arbitrary set for which £(y) = z.

As is shown in [5], these new versions accomplish the intended goal:
(i) For every z, there is an extendible embedding ¢ such that i(¢)(k) = =
(ii) For every z not in Vj;, there is an extendible embedding ¢ such that ¢(£°P)(z) =
K.
We outline the logic for this here. Let € V and let ¢ be an extendible embedding
such that i(f)(k) = @ (such an ¢ exists since f has the Laver property).
Using the definition of £ and elementarity of 7, we have that, for all z € dom i(¢) =
V%(m)a
i(f)(z) if z is an ordinal < i(k),
z otherwise.
Applying i(¢) to &, it follows that

i(0)(k) = i(f) (k) = .
We have proven (i).
The argument for (ii) is similar. Using the definition of ¢°P and elementarity of
i, we have, for all z € dom @ = Vj(,),

a if « is the least ordinal for which i(¢)(«) = z, if there is one,

(7 (2) = {

We observe that, for all o < x and all extendible embeddings i : V;, — V¢ with
critical point k,

y  otherwise, where y is an arbitrary set for which i(¢)(y) = 2.

i(f)(@) € V.
The proof is based on the fact that for all such i, i(z) = z whenever z € V,, (we
observed earlier that this fact holds for the WA-embedding j; the same reasoning
proves it for any extendible embedding ¢ with critical point k). Since f : Kk — Vj,
it follows that, for each o < k and each t € Vj, if f(«) =t then, by elementarity of
1, since

f maps a to t
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it follows that
i(f) maps i(a) to i(t),
and since i(a) = « and i(t) = ¢t we have

i(f)(e) =t.
On the other hand, since t € V, i(f(«)) = i(t) = ¢. It follows that
(A-3) i(N)a@) = i(f(a)).

Since t = f(a) and t € V,;, we have shown that i(f)(a) =t € V.

Now we can show that (ii) holds. If x € V —V,; and i is such that i(€)(x) = x then
1(€°P)(x) is the least ordinal « for which i(¢)(a) = . By our observation above, if
a < K, then i(¢)(a) = i(f)(«) € V,, and therefore not equal to z. Thus & is the
least ordinal for which i(f)(k) = z and we conclude that i(f°P)(z) = &.

As mentioned earlier, the result stated in (ii) no longer holds if we require x € V.
This is because the least a for which i(f)(a) = x is not k (though k does satisfy
i(f)(k) = x). And this is because of the somewhat surprising fact that, for all
x € V,;, x is one of the terms of the sequence f (in fact, each such x occurs x many
times in f). We give the reasoning for this here:

Let z € V.. Let i be an extendible embedding with i(f)(k) = z. Let U; = {X C
k| k €i(X)}. It is a standard result that such a set U; has the property that each
of its elements has size k. Let X = {8 < x| f(8) = z}. Then since i(z) = z,

i(X) ={B <i(r) [ i(f)(B) = =}
We observe that X € U, since & clearly belongs to i(X). It follows that there are
k many S for which f(8) = x. We have shown that each = € V,, is one of the terms

of f (and in fact occurs k many times in f). The conclusion is that it is never the
case that i(f°P)(z) = x when = € V.
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PRINCIPLES OF CONSCIOUSNESS-BASED EDUCATION
APPLIED TO A MATHEMATICS COURSE AT MAHARISHI
INTERNATIONAL UNIVERSITY

M. ANNE DOW

ABSTRACT. The purpose of this paper is to demonstrate how Consciousness-
Based education is used to teach courses at Maharishi International Univer-
sity. The example is a 2-credit online course I designed and taught for the
Physiology Department: Mathematics for Aromatherapy. The mathematical
principles governing the topics of aromatherapy taught in the lessons and the
pedagogical principles used in teaching the lessons are connected to universal
Vedic principles from Maharishi Mahesh Yogi’s teaching of Vedic Science.

1. INTRODUCTION

At Maharishi International University (MIU), all students, faculty, and staff prac-
tice the Transcendental Meditation technique as taught by the Vedic scholar and
teacher Maharishi Mahesh Yogi. They do this twice a day for about 20 minutes.
Numerous research studies have shown that this simple mental technique relieves
stress and anxiety that interfere with learning. It also results in increased self-
actualization (Alexander et al., 1991), improved brain functioning (Orme-Johnson
& Haynes, 1991), improved academic performance (Kember, 1985), increased in-
telligence (Tjoa, 1975; Tjoa, 1976), increased speed in solving arithmetic problems
accurately (Miskiman, 1976b), increased GPA in university students (Collier, 1976;
Heaton & Orme-Johnson, 1976), improved recall ability (Abrams, 1976; Miskiman,
1976a), and more.

During the Transcendental Meditation technique (TM), the active thinking mind
spontaneously and effortlessly settles down towards the experience of Transcenden-
tal Consciousness, a state of restful alertness in which awareness is only aware of
itself. I myself have argued (Dow, 1989) that regular experience of this process of
transcending to a deeper wholeness of mind also trains the mind in the crucial intu-
itive step of problem-solving in mathematics, the spontaneous step of illumination,
in which the mind is able to cognize deep connections between its own structures
and new information, putting them together into a new whole. This step is also the
step of the creative process that makes mathematics a joyful and fulfilling experi-
ence, which would explain my experience that students at MIU not only succeed at
mathematics but also enjoy it.

2020 Mathematics Subject Classification. Primary 97C70, Secondary 97D40, 97H20, 97H30.
Key words and phrases. Consciousness-Based education, aromatherapy education, elementary
algebra education.
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Maharishi International University (1981) quotes Maharishi as pointing out the
importance of including the practice of TM in any system of education. “If the
age is to rise to invincibility, a fundamental value has to be supplied to the field of
education: knowledge of pure consciousness and how to experience it” (p. 23) and
“Ideal education is capable of providing the fruits of all knowledge while the tree of
knowledge is still growing; the student is fulfilled and grows in the ability of being
at home with everything while he is still in the process of learning.” (p. 45) In other
words, we need to develop the knower as well as the information being taught.

In addition, Maharishi (1994) points out: “An ideal educational system should
develop wholeness in the life of the learner. The technologies of my Vedic Sci-
ence strengthen and integrate the physical, mental, and behavioral aspects of life
by developing their common basis, pure consciousness. This creates wholeness of
awareness, the expression of a truly integrated life, in which all the material, intel-
lectual, and spiritual aspects of life are beautifully correlated.” (p. 145)

John Hagelin (1987), working closely with Maharishi, has identified this field
of Transcendental Consciousness with the unified field that physics is currently
researching and which gives rise to the entire physical universe we live in. Dr. Tony
Nader (2024) has taken this even further, bringing out as a basic axiom Maharishi’s
teaching that consciousness is all there is. This basic axiom is supported by the
Vedic literature. The translation into English is by Maharishi:

atmaivedam sarvam All this is Atman only. (Chandogya Upanisad 7.25.2)
aham brahmasmsi 1 am that. (Brhadaranyaka Upanisad 1.4.10)

tat tvam asi Thou art that. (Chandogya Upanisad 6.8.7)

prajnanam brahma And that is consciousness. (Aitareya Upanisad 3.1.3)

sarvam khalv idam brahma All this is Brahm—Totality, wholeness. (Chandogya
Upanisad 3.14.1)

neha nanasti kincana Manifest diversity is unmanifest—there is nothing else.
(Katha Upanisad 2.1.11)

tat srstva tad evanupraviéat Having created it, the Creator entered into it. (Tait-
tirtya Upanisad 2.6.1)

It is also a universal principle recognized by many other people:

“...within man is the soul of the whole; the wise silence; the universal beauty,
to which every part and particle is equally related; the eternal ONE.” (Emerson,
1841)

Bucke (1901) quotes Plotinus, the 3rd century Greek philosopher, as saying in
the Enneads: “This region of truth is not to be investigated as a thing external to
us ...It is within us. ... Consciousness, therefore, is the sole basis of certainty. ...”
(p. 122)

To develop a student’s consciousness at MIU we do more than have them prac-
tice the Transcendental Meditation technique. This world view, in which we and
everything we experience in the mental and physical world around us belong to one
undivided wholeness moving within itself according to fixed natural laws described
in the Vedic literature, and which can be experienced in its wholeness in higher
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states of consciousness, provides a common unified framework of principles govern-
ing every discipline and area of life. For example, Maharishi has located one such
principle in a verse of the Rig Veda:

richo aksare parame vyoman
yvasmin deva adhi vi$ve niseduh
vas tan na veda kim rca karisyati
ya it tad vidus ta ime sam asate
(Rk Veda Sambhita 1.164.39)

This he has translated as:

“The verses of the Veda exist in the collapse of fullness (the kshara
of ‘A’) in the transcendental field, self-referral consciousness, the
Self,

In which reside all the Devas, the impulses of creative intelligence,
the laws of nature responsible for the whole manifest universe.

He whose awareness is not open to this field, what can the verses
[of the Veda] accomplish for him?

Those who know this level of reality are established in evenness,
wholeness of life.”

In every discipline, it is possible to locate a collapse of fullness at the foundation
of the discipline that is essential for its functioning. We will describe such a collapse
of fullness in the Richo Akshare Chart for Algebraic Notation section 8 of this paper.

Einstein (1950) has also described the unity of all disciplines: “All religions, arts,
and sciences are branches of the same tree. All these aspirations are directed toward
ennobling man’s life, lifting it from the sphere of mere physical existence, leading
the individual toward freedom.” (p. 9)

At MIU, we connect the principles of each discipline to the unifying principles
of Maharishi’s Vedic Science. In this paper, I will describe the ways in which I
incorporate Maharishi’s Vedic Science into an online mathematics course that I
teach. I'll describe the purpose and implementation of Main Points Charts, Unity
Charts, the summary exercise done at the end of a class, the Unified Field Chart for
this course, and the Unified Field Chart for all of Mathematics. I will also describe
how the structure of lectures and the course itself reflect universal pedagogical
principles that come from such Vedic principles. Using these modalities ensures that
our students, while learning the topics of the course, never lose sight of the place of
the topics in all of mathematics, in all of knowledge, and in the principles governing
their own consciousness. This, together with their practice of the Transcendental
Meditation technique, ensures that students do not view mathematics as something
outside themselves, remote from them, as something they cannot master. They
begin to view it as an integral part of themselves and how their own consciousness
works and how all of creation works.

Maharishi (Maharishi International University, 1981) reassures us that presenting
a course in this way should not interfere with the mathematics we are teaching.
“The strength of education lies in its innovative nature; yet the basis of traditional
education must be maintained. This means our innovative techniques should not
disturb what we are teaching. The basic traditional values must be maintained.
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Whatever our methods of teaching, the content of knowledge has to be maintained.”
(p- 53)

The structure of this paper is as follows. In section 2, we describe how the
structure of the course as a whole reflects Vedic principles. In section 3, we discuss
the Unified Field Chart for Mathematics showing how all of mathematics springs
from the field of Transcendental Consciousness. In section 4, we see an example of a
Unified Field Chart for the course Mathematics for Aromatherapy. In section 5, we
describe how the structure of each lesson comes from Vedic principles. In section 6,
we provide an example of how each topic in each lesson is connected to a universal
Vedic principle in the Main Points Chart of the lesson. In section 7, we see in the
Unity Chart how the main idea of each lesson is connected to all of mathematics
and to ever-deepening levels of the student’s own consciousness. In section 8, we
present the Richo Akshare Chart for Algebraic Notation, since algebraic notation
is fundamental to the course Mathematics for Aromatherapy. The final section 9
presents some overall conclusions.

2. STRUCTURE OF THE COURSE

A major Vedic principle governing course structure at MIU is this: to be useful,
complete, and fulfilling, knowledge should always be connected to its source in the
transcendental field. That is, knowledge is best understood and retained when the
parts of knowledge are seen in the context of the whole. This principle applied to
individual life itself is seen in the Vedic literature in the verse

anandad hy eva khalv imani bhutani jayante
anandena jatani jiwanti

anandam prayanty abhisamuvisanti

Out of bliss these beings are born,

In bliss they are sustained,

And to bliss they go and merge again.
(Taittirtya Upanisad 3.6.1)

Transcendental Consciousness is that transcendental wholeness (Brahman) that
gives rise to and contains all of creation. It is also described as an infinite field of
bliss, and experience of it is blissful:

brahma-samsparsam atyantam sukham
Contact with Brahman is infinite joy.
(Bhagavad Gita 6.28)

anandamayo ’bhyasat

Brahman becomes blissful through practice.
(Brahma Stitra 1.1.12)

We can equate “bliss” in this verse to experience of that transcendental whole-
ness. We structure courses at MIU in parallel with this principle: we start the
course with wholeness, maintain the connection to wholeness throughout the course
while examining all the parts of the course, and end with wholeness.

The course structure also follows the principle that analysis and synthesis to-
gether are the structure of knowledge. A saying that has come down to us in various
forms is anvaya vyati rekabhyam nishprapancham prapanchyate, which Maharishi
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translates as “By virtue of analysis and synthesis, the indivisible Unity is realized in

the world of diversity.” This may be seen as a variant of a verse in Shankaracharya’s

Commentary on the Bhagavad Gita 13.13. tatha hi sampradayavidam vacanam—adhyaropapavadal
prapancam prapancyate iti.

In analysis, we break the whole into parts that we analyze. In synthesis, we put
parts together into a whole. For example, by meditating twice a day, one experiences
the unified wholeness in one’s own Transcendental Consciousness, then comes out
into the parts of everyday life and schoolwork, then comes back to the wholeness in
the next meditation, and so on. For on-campus students, practice of Transcendental
Meditation is incorporated into every class at the end of the morning session and
at the end of the afternoon session.

Regarding the knowledge of mathematics itself, each lesson is structured so that
students experience the wholeness of the lesson at the beginning, then experience
the parts of the lesson one after the other and then bring these parts back into an
even greater wholeness at the end. In addition, the course as a whole has students
experience the wholeness of the course in the first day, then learn the parts of the
course day by day over the block, then bring the parts of the course back into a
very much larger wholeness at the end with review and a project or exam.

Starting the course with wholeness means that on the first day we first place
the course in the wholeness of mathematics and place mathematics in the whole of
knowledge including the transcendental field by means of the Unified Field Chart
for Mathematics (see section 3). At this point we also give appropriate quotes
from Maharishi and famous mathematicians about the importance and usefulness
of mathematics in connecting us to the laws governing the world around us. We also
place the topics of the course in the wholeness of the course in the Unified Field
Chart for the particular course, in this case Mathematics for Aromatherapy (see
section 4). Next, we go over the structure, timeline, and content of the course in
the Course Overview Chart. Then we present the expected outcomes of the course
in a Student Learning Chart in order to make clear to the students how this course
is going to benefit them. As well as providing a wholeness for the course, this last
chart also reflects the universal principle that knowledge is for action, action is for
achievement, and achievement brings fulfillment.

Maintaining the connection to wholeness throughout the course while learning
the parts of the course is accomplished by having a Main Points Chart for every
lesson listing the important points of the lesson and connecting each important point
to a corresponding universal principle from Maharishi’s Vedic Science. See section 6
for an example. Also, each assignment has a concluding summary question, bringing
the student back to the wholeness of the lesson. At the very end of each lesson,
the Unity Chart for that lesson brings all the topics of the main points together
again into a wholeness and relates that wholeness to deeper and deeper levels of the
student’s own consciousness. See section 7 for an example.

The student’s attention swings from the mathematical surface level of the mind to
the transcendental level, from parts to wholeness, over and over. This is in addition
to twice-daily practice of TM, which allows the mind to swing from the concrete
level of everyday life and study to the completely abstract transcendental field at
the source of all life and back, from the parts of life to the wholeness of life and
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back, over and over again. Both these types of swings, one on the intellectual level
and the other on the experiential level, help structure higher states of consciousness,
in which Transcendental Consciousness is maintained in awareness spontaneously
along with waking, dreaming, and deep sleep.

Furthermore, mathematics courses at MIU are usually driven by concrete physical
applications that we model with mathematics. This provides another swing from
concrete to abstract, from phenomena in the world around us to the wholeness of a
mathematical equation.

Ending the course with wholeness is accomplished by having a review and either a
project applying all the topics to a real-life problem or an exam. Students also view
a short talk by Maharishi at the end of the course discussing principles governing
consciousness. The students then write a short essay relating a principle Maharishi
speaks about to a basic principle or theme of the course or to their own experience
of the course. For example, I may show a talk in which Maharishi explains that
during the experience of transcending during TM, one’s mind experiences simpler
and simpler forms of awareness, and eventually arrives at one’s simplest form of
awareness, Transcendental Consciousness. The student may relate this idea to solv-
ing an equation by transcending the more complicated forms of an equation through
simpler and simpler forms to arrive the simplest form of the equation, which gives
the answer z = 7, say.

3. THE UNIFIED FIELD CHART FOR MATHEMATICS

At the beginning and end of the course, and then briefly at the end of each lesson,
we locate the mathematics that goes into Math for Aromatherapy in the Unified
Field Chart for Mathematics (see Figure 1).

This chart covers all of mathematics and its relationship to the world and our
own consciousness at a single glance. Maharishi designed this chart to show how
the experiential knowledge we gain through the Transcendental Meditation program
(the cone on the left) and the objective knowledge we gain through studying math-
ematics (the chart of mathematics on the right) have a common basis, namely our
own Transcendental Consciousness.

In the part of the chart involving mathematics specifically, we move from simple
and more basic levels to more complex levels as we move up the chart. Abstract set
theory is the most basic level of mathematics and so appears at the bottom. The
basic concepts, processes, and objects are next, then the theories of mathematics,
which support applications to the sciences, arts, economics, engineering, medicine,
and so on, which in turn support careers and national life at the very top.

All these topics, everything in the chart, arise from human intelligence, which
has its basis in pure intelligence, Transcendental Consciousness, our own Self, at
the very bottom of the chart, which we experience and enliven during practice of
Transcendental Meditation, depicted by the cone of transcending on the left.

The arrangement of three columns going from left to right in the mathematical
part of the chart has its rationale from the Vedic principle that all knowledge consists
of a knower, a process of knowing, and an object of knowledge. For example, near
the bottom of the chart, the basic concepts, processes, and objects we study in
mathematics are related to the knower, the process of knowing, and the objects
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of knowing, respectively. At this level of the chart, we can see the topics of our
Mathematics for Aromatherapy course, from left to right:

e The fundamental concepts of arithmetic, namely counting, number, arith-
metical operation, estimation, proportion, rate of change, formula, and
equation at the left;

e The fundamental processes of logic, critical thinking, and mathematical
justification in the middle;

e The fundamental mathematical objects such as the numbers themselves,
the plus and minus signs, straight lines, and equations on the right.
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F1GURE 1. Excerpt from the Unified Field Chart for Mathematics
(Reproduced with permission of Maharishi Vedic University Ltd.)

At the theory level of the chart, we depict that there are really only three basic
components of all mathematical theories:

e Algebra on the left, which is about operations, such as addition, multipli-
cation, subtraction, division, and their rules and which we associate with
the knower, since it is the basic math that first occurred to us historically
as knowers of natural phenomena.

e Analysis in the middle box, which is about change and starts with functions
and calculus and which we associate with process and transformation.
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e Geometry, in the topology box on the right, which is about shapes and forms
and seems more concrete than the rather abstract algebra and analysis.

The vast majority of all mathematical theories are based on combinations of these
three components.

Using the fundamental concepts, methods, and objects at the lower level, we
develop the simple formulas and procedures used to create safe and effective blends
for aromatherapy. These formulas and procedures reside in the theory boxes.

In turn, we apply these formulas and procedures to numerical situations that
come up in aromatherapy contexts. These applications reside in the applications
boxes at the top of the chart.

4. THE UNIFIED FIELD CHART FOR THE COURSE MATHEMATICS FOR
AROMATHERAPY

The lessons in the course Mathematics for Aromatherapy, together with related
universal principles, are as follows.

Theme 1. Numbers Well-begun is half done

1.1. Whole numbers Self-interacting dynamics of wholeness
1.2. Fractions Harnessing the orderliness of nature
1.3. Decimal numbers and percents Using the infinite to describe the finite

Theme 2. Measurement Connecting the concrete with the abstract

2.1. Units Connecting the concrete world with abstract thought

2.2. Unit conversion using the unit-analysis method Locating non-change within
change

Theme 3. Solving equations Transcending to the simplest form of awareness

3.1. Preparing to solve equations Mastering the abstract in order to handle the
concrete

3.2. Solving equations Maintaining balance

Theme 4. Bringing it all together Connecting parts to wholeness

4.1. Final project Knowledge is for action, action is for achievement, and
achievement brings fulfillment

These topics allow the students to solve the problems involved in creating blends.
What is a blend? It consists of a small amount of essential oil in a large amount of a
carrier oil. For example, a recipe may call for a 30 ml blend with a 3% concentration
of lavender oil in a coconut oil carrier. A typical problem would be to determine how
much lavender oil and how much coconut oil to measure out and combine to make
a total of 30 ml. This can get complicated. Recipes may be given in percentages,
fractions, or parts. A single recipe may include several essential oils in one carrier
oil. Amounts may appear in various units: drops, milliliters, cubic centimeters,
grams, teaspoons.

Students need to calculate and measure very carefully in order to ensure both
effectiveness and safety. Too little essential oil means the blend may not produce
the desired effect. Too much means the person may have an adverse reaction.

Problems involving recipes require understanding the arithmetic of various forms
of numbers and also how measurement works. Being able to construct and solve
equations comes in when one has made a mistake and put in too much or too little
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essential oil, and one wants to correct the situation without throwing the whole
blend away and starting again. Also, equations come in when combining blends
with two different concentrations of the same essential oil to make a third blend
with a required concentration. The same mathematics is needed to calculate yield
when distilling plant material to extract the essential oil.

These topics are arranged in the Unified Field Chart for the course showing how
they are developed and related. You should imagine the Unified Field Chart for
Mathematics with the mathematics part replaced by the aromatherapy chart (see
Figure 2).

MATH FOR AROMATHERAPY

Careers, ConsultinE Business, Home Use

Checking answers
Simplifying Findingyield from plant material
SOLUTION Operations on both sides Combiningblends
SOLVING EQUATIONS Changing concentration
Civi=C2v2 Correcting mistakes
ALGEBRAIC EQUATION Findingwhat doesn't change Blend problems with unknown totals
SETTING UP EQUATIONS
Combining similar terms
Distributive, associative, commutative rules Finding expressions that
ALGEBRAIC EXPRESSION Simplifying expressions represent quantities in problems
Evaluating expressions Evaluating formulas
Determiningwhatis known
VARIABLE "Letx=" and what we needto
find out in a problem
Ratesofchange Viscosity
Slunits Density
Metric units Unit-analysis method Mass: g, mg, ounce
English Customary Units Standards Volume: teaspoons, mm*2, ml, drops
MEASUREMENT UNITCONVERSION UNITS OF OILS
Percent
Decimal numbers Rules for combining operations
Fractions Order of operations Calculating percentages of EO andCO
Whole numbers Operations Calculating quantities
NUMBER ARITHMETIC BLENDS
CONCEPT PROCEDURE APPLICATION
t t t
Rishi (Knower) Devata (Process of knowing) Chhandas (Object of knowing)

UNIFIED FIELD OF ALLTHE LAWS OF NATURE

FIELD OF PURE INTELLIGENCE

FIGURE 2. Excerpt from the Unified Field Chart for the course

Mathematics for Aromatherapy

The topics of the course are arranged in three columns: the left column con-
tains the abstract mathematical concepts needed, the middle column contains the
mathematical tools we develop in the course, and the right column contains the
applications of the tools to aromatherapy problems. The three columns come, as
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before, from the Vedic principle that all knowledge consists of a knower, a process
of knowing, and an object of knowledge. In this chart, we think of the knower
as embodying the abstract mathematical concepts, the process of knowing as the
methods of solving mathematical problems, and the object of knowing as particular
applications of these concepts and methods to solving problems in aromatherapy.

The chart then proceeds from the simplest ideas at the bottom to more and
more complex ideas as we go up the chart, culminating in being able to apply the
tools developed in the course to model mathematically and solve problems in an
aromatherapy career or in using aromatherapy in one’s own home.

The foundation and driving force in all parts of this chart is your own intelligence,
which has its basis in pure intelligence, pure consciousness, your own Self, depicted
at the bottom of the chart, and which is experienced and enlivened during Tran-
scendental Meditation. There at the bottom is pure Transcendental Consciousness,
the Self, alone by itself, in which the knower is pure consciousness, the process of
knowing is pure consciousness, and the object is pure consciousness. This is known
in Maharishi’s Vedic Science as the three-in-one structure of the field of pure con-
sciousness. It is both one and three at the same time, giving rise to a vibration of
infinite frequency that creates the universe we live in.

5. STRUCTURE OF A LESSON

A lesson usually consists of a lecture and/or workshop in which the topics related
to each main point in the Main Points Chart are covered one after the other. When
the topic covered in one main point has been completed, we read the main point and
its corresponding Vedic principle. Then students work on an exercise or activity to
integrate the mathematical ideas presented in that section of the lecture and one or
two present their results to the class. Then we go on to the topic of the next main
point, and so on. See section 6 for an example of a Main Points Chart.

This structure allows swings between concrete and abstract, between parts and
whole, but it also reflects the principle: knowledge is for action, action is for achieve-
ment, achievement brings fulfillment.

The lecture or workshop is followed by an assignment. The last question on the
assignment is a summary exercise:

(a) Write a sentence explaining the most important mathematical principle you
learned in this lesson.

(b) Write down a principle governing consciousness that illuminates your im-
portant mathematical principle and explain the connection clearly.

(¢) Draw a picture, figure, or sketch illustrating your principle.

This summary question provides a mathematical wholeness and a Vedic wholeness
that comes from the student’s own understanding of the lesson. It helps the stu-
dent integrate the knowledge of the lesson into their knowledge base. In addition,
sketching a figure at the end ensures that this understanding is not just words and
equations, but also has a visual component, thus enlivening more of the whole brain.

At the end of the lesson, we present the Unity Chart that brings all the topics of
the main points together again into wholeness and relates that wholeness to deeper
and deeper levels of the student’s own consciousness. See section 7 for an example
of a Unity Chart.
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6. THE MAIN POINTS CHART

Each Main Points Chart includes a mathematical title for the lesson and a sub-
title relating the mathematical title to a universal principle from Maharishi Vedic
Science.

MATH142 Mathematics for Aromatherapy
Handling the Concrete by Enlivening Its Source in the Abstract

Module 3
SOLVING EQUATIONS
Knowledge is for Action

LESSON 7
SOLVING EQUATIONS
Transcending to Our Simplest Form of Awareness Locates the Field of Non-Change Within

Wholeness of the Lesson

Equations involving unknown quantities arise in answering several types of questions in aromatherapy by locating
what does not change. Solving an equation for an unknown quantity « is a matter of undoing the operations
on x that led to the equation in the first place. We perform addition, subtraction, multiplication, division to
both sides of the equation and simplify the results step by step until x appears by itself on one side of the equal
sign and its value appears on the other side of the equal sign.

Consciousness: In Transcendental Meditation we experience finer and finer levels of the mantra until we reach
our simplest state of awareness, pure consciousness, the Self.

Main Points

1. Solving an equation for a single variable is simply a matter of performing the same arithmetic actions
on both sides of the equation, with the aim of undoing the operations that were done on z, and
simplifying, over and over again, until 2 appears by itself on one side of the equation. Then the
other side is the solution.

Consciousness: Transcendental Meditation allows the active thinking mind to spontaneously experi-
ence simpler and simpler levels of awareness until one is left alone with one’s own pure consciousness.

2. If we have put too much essential oil in a blend, we can fix it by adding more carrier oil. In order to
find out how much carrier oil to add, we locate what doesn't change, here the amount of essential
oil, and thereby create an equation, whose solution is the amount of carrier oil to add.
Consciousness: Handling the field of change in the world we live in is best done by contacting the
field of non-change within.

3. If we have put too little essential oil in a blend, we can fix it by adding more essential oil. To find
out how much essential oil to add, we locate what doesn't change, here the amount of carrier oil,
and thereby create an equation, whose solution is the amount of essential oil to add.
Consciousness: Handling the field of change in the world we live in is best done by contacting the
field of non-change within.

4. If we have two blends on hand with different concentrations of the same essential oil, we can create
a new blend of any desired concentration between the two concentrations of the oil we have on
hand. We find the amounts of each to mix together by creating and solving two equations in two
unknown quantities.

Consciousness: The nature of life is to grow towards more and more knowledge, success, and hap-
piness. That growth is enhanced by experiencing the unchanging field of consciousness within us
that is already there.

FIGURE 3. Main Points Chart for Lesson 7 of MATH142 Mathe-
matics for Aromatherapy
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The title and subtitle are followed by a statement giving the main idea to be cov-
ered in that lesson. This statement is connected to a short elaboration of the Vedic
principle referred to in the subtitle of the lesson. The body of the chart consists of
three or four main points to be covered in the lesson. Each of these main points
provides both a mathematical main point and a related Vedic principle governing
consciousness. Each section of the lecture concludes with its main point and cor-
responding connection to consciousness. Figure 3 is an example from Mathematics
for Aromatherapy. Notice how each title and each point is related to a principle
governing consciousness. Maharishi’s Vedic Science teaches that the transcendental
field at the source of creation is non-changing. It moves within itself to create the
universe we live in, but the universe actually remains within the wholeness that
is the transcendental field. In that sense, the transcendental field is non-changing,
eternal. See the Vedic quotations in section 1 above for support from the Vedic
literature for this principle.

In point 2, for example, the equation we create is based on the fact that the
amount of essential oil remains the same before and after we correct the blend,
since we will need to add more carrier oil. In point 3, the equation is based on
the fact that the amount of carrier oil remains the same, since we will need to add
more essential oil. An equation is created when we locate what does not change. At
the deepest level, all change in creation has its source and foundation in the non-
changing field of pure consciousness experienced within us during Transcendental
Meditation.

7. THE UNITY CHART

The Unity Chart for a lesson consists of 5 points. See Figure 4.

e The first point summarizes the lecture from the point of view of the math-
ematics we covered in the lesson.

e The second point views the lesson from a deeper level or principle of mathe-
matics, so that the student sees the lesson in the light of all of mathematics,
not just as an isolated topic.

e The third point moves to the student’s own consciousness. Hence the dotted
line as we enter that realm. It describes an experience or principle of the
student’s own Transcendental Consciousness that is related to the topic of
the lesson: so that they see the lesson as relating to them, not just as
information.

e The fourth point relates the topic of the lesson to the warming up of Tran-
scendental Consciousness, the first impulses of natural law, which are en-
livened by regular experience of Transcendental Consciousness and are re-
sponsible for the entire manifest universe.

e The fifth and final point expresses qualities of Unity Consciousness that
are related to or support the theme of the lesson. It says how one would
experience the culmination of the principles introduced in the lesson, when
one achieves the highest state of consciousness, Unity Consciousness. It
gives a vision of the wholeness of all of life, flavored with the theme of the
lesson, of how the theme of the lesson rises to its supreme value in our own
awareness when we reach Unity Consciousness.
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UNITY CHART

Connecting the Parts of Knowledge
with the Wholeness of Knowledge

Solving Equations

. Many problems in aromatherapy can be solved by locating what does not

change and thereby creating an equation that we can solve to get the answer.

. Solving equations easily and successfully depends on using algebra skillfully

to simplify the equation while maintaining the balance of the two sides of the
equation.

Transcendental Consciousness is experience of the non-changing field of
pure consciousness within.

Impulses within the transcendental field: Regular experience of this
non-changing field brings orderliness to the field of change in everyday life.

‘Wholeness moving within itself: In Unity Consciousness, we experience
all change in the world around us as waves on the ocean of the non-changing

transcendental field within us. The infinite organizing power of that field
becomes available to us to accomplish anything we wish.

FI1GURE 4. The Unity Chart for Lesson 7 of the course Mathemat-
ics for Aromatherapy

e And finally, the gold arrow on the right of the Unity Chart expresses the
fact that all knowledge of specific principles and topics of mathematics
depends upon and has its source in pure consciousness. In practical terms,
the more expanded and developed our own consciousness, the more deeply
we appreciate and understand the principles and theme of the lesson. We
appreciate and understand that the principles of the lesson are universal
and have their source in our own awareness.

8. THE RICHO AKSHARE CHART

As mentioned earlier, Maharishi has located a fundamental principle in Rk Veda
1.164.39 that applies to all disciplines by locating the “collapse of fullness” within
the Transcendental Field that is essential to the success of that discipline. Since
algebraic notation is fundamental to solving problems in aromatherapy, we identify
the collapse of all possible values into a single symbol or letter as essential for the
success of algebra. Here is the verse of Rk Veda together with the interpretation in
terms of algebraic notation.

ONE VERSE OF RK VEDA (1.164.39) CONTAINS ALL THEORIES OF
MATHEMATICS: ALGEBRAIC NOTATION

richo ak-kshare

The verses of the Veda exist in the collapse of fullness (the kshara of ‘A’)...
Algebraic notation uses symbolic expressions (richa) to formulate the language
of mathematics. An algebraic symbol represents all possible mathematical objects
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that satisfy a specific collection of properties. Thus, algebraic notation collapses
the wholeness of all possibilities into a symbol (kshara of ‘A’).

parame vyoman

...in the transcendental field, self-referral consciousness, the Self...

The collapse of mathematical objects into a symbol takes place in the awareness
of the mathematician. It is the mind of the mathematician that connects the appro-
priate mathematical meaning to a specific symbol. For example, mathematicians
may associate the symbol xz with all possible solutions of an equation.

yasmin deva

...in which reside all the Devas, the impulses of creative intelligence, the laws of
nature...

Mathematicians create basic rules of syntax (Devas) to formulate the symbolic
representations of mathematical statements. These rules allow mathematical ideas
to be expressed in a compact and precise form.

adhi vishwe nisheduh

...responsible for the whole manifest universe.

Using these rules of syntax, the whole range of mathematical knowledge can be
expressed in algebraic notation; this range includes the axioms of all mathematical
theories, all the theorems of these theories, and all the proofs that deduce these
theorems from the axioms.

yastanna veda

He whose awareness is not open to this field...

If one is unable to maintain the connection between a symbol and its meaning,
one is restricted to the use of ordinary language or to the formal manipulation of
meaningless symbols.

kim richa karishyati

...what can the verses [of the Veda] accomplish for him?

This makes it difficult to express abstract knowledge precisely or meaningfully
and makes the process of mathematical proof extremely cumbersome. Without this
understanding of algebraic notation, the process of generalization by abstraction
in modern mathematics would be obstructed, and none of the theories of modern
mathematics could have been developed.

ya it tad vidus

Those who know this level of reality...

Mathematicians who maintain a fluid connection between algebraic symbols and
their meaning are able to use algebraic notation to capture the essence of mathe-
matical concepts in a compact, easily handled form.

ta ime samasate

...are established in evenness, wholeness of life.

This enables them to clarify crucial issues in a mathematical problem and to
reason on more abstract and powerful levels. Algebraic notation provides a common
symbolic language for the exact expression, development, and unification of all
mathematical knowledge. The ability to communicate mathematical knowledge in

60



Principles of Consciousness-Based Education

a precise and unambiguous way, using this universal notation, allows for unrestricted
progress in all areas of mathematics and its applications.

9. CONCLUSION

The purpose of Consciousness-Based education at MIU is to connect the individ-
ual topics and concepts of a course to the broader, deeper reality of mathematics or
of any discipline, and to the broadest, deepest reality: the Self of the student, which
they experience twice daily during their practice of the Transcendental Meditation
technique. This is important because both experience and intellectual understand-
ing are necessary to gain and retain knowledge at a deep level. But also, connecting
the limited parts of a course to their unbounded source in the unlimited field of the
students’ own potential ensures that students never lose sight of who they really
are. They never lose their connection with the basis of knowledge as they explore
the full range of knowledge in their classes.

Maharishi has inspired the faculty of MIU to connect every wave of knowledge to
the Self, so that the students develop the feeling of being familiar and intimate with
everything and everyone. This leads to greater self-confidence and self-sufficiency,
which gives them a balanced and integrated personality. Maharishi (Maharishi
Vedic University, 1986) has explained that both experience of the transcendental
field of pure consciousness and connecting the subject of study with that transcen-
dental field are necessary for education to fulfill its goals:

“All the universities are simply hovering on the surface of knowledge. If, along
with the study of each subject, the experience [of pure consciousness] is taught to
the students, then they will be able to fathom the deeper levels of that subject, and
the whole range of that subject will be studied properly. When the two extremi-
ties of that subject—the gross, expanded value and the transcendental value—are
connected, then the field of that subject will be complete, and the study of that
subject will bring something real and useful in life.” (p. 269)

In this paper, I have explained how we bring education to a higher level at MIU
in the form of Consciousness-Based education, which is based on principles cognized
and lived by the seers of the Vedic tradition down through the ages, and which have
been revived in their completeness and purity by Maharishi Mahesh Yogi in this
current age.

My experience teaching mathematics at MIU has kept me here for 40 years be-
cause I see the fruits of this approach in my students. I see the fulfillment of
Maharishi’s promise that this approach will lead to graduates who enjoy and suc-
ceed and find fulfillment in life. Many research studies have shown improvements in
every area of life, including providing the clarity of thinking that leads to students’
success in their studies, simply through the practice of the Transcendental Medi-
tation technique. In my experience, adding the modalities of Consciousness-Based
education to university education at MIU has expanded my students’ awareness
so that they enjoy all disciplines as part of themselves. They become happy, suc-
cessful, peaceful individuals who relate to the whole world as their family and will
accomplish something highly useful and fulfilling in their lives.
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VEDIC MATHEMATICS AND COGNITIVE EASE:
REDUCING MATHEMATICAL ANXIETY THROUGH
PATTERN-BASED THINKING

RAMON A. MATA-TOLEDO PHD AND PRANSHU GUPTA PHD

ABSTRACT. Vedic Mathematics, popularized by Bharati Krishna Tirthaji, of-
fers a computational framework that emphasizes pattern recognition, flexibil-
ity, and mental visualization rather than rote memorization. This paper ex-
plores how Vedic Mathematics may reduce mathematical anxiety by lowering
cognitive load and promoting cognitive ease. Drawing upon Cognitive Load
Theory, research on working memory, and studies on mathematics anxiety, the
paper argues that Vedic methods function as psychologically effective cogni-
tive shortcuts that simplify arithmetic and encourage conceptual fluency. By
transforming mathematics into a more intuitive and confidence-building expe-
rience, Vedic Mathematics may help students develop positive mathematical
identities and increase participation in STEM-related disciplines. The paper
further examines the broader educational and social implications of reducing
mathematical anxiety, arguing that approaches that make mathematics more
accessible may contribute to greater scientific literacy, creativity, and human
development.

1. INTRODUCTION

Mathematics occupies a central position in modern civilization. Scientific pro-
gress, engineering innovation, medicine, economics, and technological development
all depend heavily upon mathematical thinking. Despite its importance, math-
ematics remains one of the most feared academic subjects and one of the most
misunderstood throughout history. In fact, as cited in Kline (1962), as far back as
AD 400, St. Augustine, Bishop of Hippo in Africa and one of the great fathers of
Christianity, said that “The good Christian should beware of mathematicians and
all those who make empty prophecies. The danger already exists that the mathe-
maticians have made a covenant with the devil to darken the spirit and to confine
man in the bonds of Hell.” As indicated also by Kline, “the vastly increased impor-
tance of mathematics in our time makes it all the more imperative that the modern
person know something of the nature and role of mathematics.” However, many
associate mathematics with stress, embarrassment, frustration, and failure rather
than creativity and discovery.

Researchers have shown that mathematical anxiety significantly affects perfor-
mance, motivation, and self-confidence (Tobias, 1993). Students who repeatedly
experience frustration in mathematics frequently begin to avoid quantitative dis-
ciplines altogether. As a consequence, many capable learners exclude themselves

Received by the editors May 2026.
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from careers in science, technology, engineering, and mathematics. Boaler (2016)
argues that rigid instructional practices and excessive emphasis on memorization
often reinforce these negative perceptions.

Within this context, alternative pedagogical approaches that promote cognitive
ease and conceptual understanding deserve careful consideration. One such ap-
proach is Vedic Mathematics, a collection of computational techniques described by
Bharati Krishna Tirthaji (1965). Unlike conventional arithmetic instruction, Vedic
Mathematics encourages learners to identify numerical patterns, symmetries, and
structural relationships. This paper explores how Vedic Mathematics may reduce
mathematical anxiety, increase engagement with mathematics, and contribute to
broader educational and societal development.

2. MATHEMATICAL ANXIETY AND COGNITIVE LOAD

Mathematical anxiety is commonly defined as a feeling of tension, fear, or appre-
hension that interferes with mathematical performance (Ashcraft & Krause, 2007).
Importantly, mathematical anxiety is not necessarily associated with low intelli-
gence or lack of ability. Many highly capable students experience severe emotional
stress when confronted with mathematical tasks.

According to Baddeley (1992), working memory possesses only limited capac-
ity for simultaneously storing and processing information. Traditional arithmetic
procedures often require learners to manage multiple intermediate steps, remem-
ber carrying operations, align symbols correctly, and maintain procedural accuracy
under time pressure. When cognitive demand exceeds working-memory capacity,
confusion and anxiety frequently emerge.

Sweller’s (1988) Cognitive Load Theory distinguishes among intrinsic, germane,
and extraneous cognitive load. Extraneous cognitive load results from instructional
methods that impose unnecessary mental effort. Many conventional approaches to
arithmetic unintentionally generate excessive extraneous load because students are
asked to memorize procedures before understanding numerical relationships.

Vedic Mathematics may help alleviate this problem by reorganizing arithmetic
into shorter, pattern-based operations. Instead of focusing exclusively on procedural
survival, learners can devote greater mental energy to conceptual understanding and
confidence building.

3. PATTERN RECOGNITION AND COGNITIVE EASE

A central feature of Vedic Mathematics is its emphasis on pattern recognition.
Human cognition naturally seeks patterns because pattern-based processing reduces
mental effort and improves retention. When learners identify structure and regu-
larity within mathematics, they often experience what psychologists describe as
cognitive ease. Vedic Mathematics is a collective set of sixteen mathematical for-
mulae (sutras). Each formula deals with a different branch of mathematics. As
D. Bathia (2005) points out, “Complex mathematical questions which otherwise
take numerous steps to solve can be solved with the help of a few steps and in
some cases without any intermediate steps at alll And these systems are so simple
that even people with an average knowledge of mathematics can easily understand
them.”
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For example, the sutra “All from Nine and the Last from Ten” simplifies sub-
traction from powers of ten through numerical complements. For example, consider

1000 — 357 = 643

Instead of performing traditional borrowing operations, the student computes com-
plements:

9-3=6
9-5=14
10-7=3

Similarly, the sutra “Vertically and Crosswise” transforms multiplication into
a visually organized set of interactions among digits. These approaches reduce
the number of disconnected operations learners must remember, and encourage
conceptual understanding. When multiplying numbers such as 23 x 14 using the
conventional method, students often memorize several procedural steps involving
carrying and alignment. The Vedic approach instead organizes the multiplication
into a sequence of crosswise combinations as shown next:

(a) (b) (c)

! WA fi

3 x4
(2x4)4+(3x1)
2x1

This structure encourages students to perceive multiplication as an intercon-
nected pattern rather than a mechanical algorithm.

Boaler (2016) argues that learners develop deeper understanding when math-
ematics is presented conceptually rather than mechanically. Vedic Mathematics
supports this perspective by encouraging mental flexibility and numerical intu-
ition. Students who understand why a computational shortcut works often develop
stronger confidence and more positive attitudes toward mathematics.

The psychological consequences of cognitive ease are significant. Learners who
experience mathematics as manageable and intuitive are less likely to develop fear-
based reactions. This emotional transformation may be especially important for
students who have previously struggled with traditional instruction.

4. CONFIDENCE, MOTIVATION, AND MATHEMATICAL IDENTITY

Educational psychologists have long recognized the importance of mathematical
identity. Students gradually form beliefs about whether they are “good at mathe-
matics,” and these beliefs strongly influence motivation and persistence.
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Repeated experiences of confusion or failure often produce negative mathematical
identities characterized by avoidance and low self-confidence. In contrast, repeated
experiences of success can foster curiosity, resilience, and intellectual engagement.
Vedic Mathematics may contribute positively to this process because many of its
techniques produce rapid and satisfying results.

According to Tobias (1993), reducing anxiety is essential for improving mathe-
matical participation. Students who feel emotionally safe in mathematical environ-
ments are more likely to ask questions, explore ideas, and persist through challenges.
Learners who become comfortable with mathematics may be more willing to pursue
disciplines such as engineering, computer science, economics, statistics, and physics.

In this sense, Vedic Mathematics may function not only as a computational tool
but also as a psychological intervention capable of reshaping learners’ emotional
relationships with mathematics.

5. EDUCATIONAL AND SOCIAL IMPLICATIONS

The educational implications of reducing mathematical anxiety are substantial.
Mathematics functions as a gateway subject for many academic and professional
opportunities. Students who avoid mathematics frequently restrict their future
career possibilities.

Approaches that make mathematics more intuitive and less intimidating may
therefore contribute to broader educational inclusion. Vedic Mathematics may be
especially valuable for learners who struggle with procedural memorization but pos-
sess strong intuitive or visual reasoning abilities.

The cultural dimension of Vedic Mathematics is also important. Modern math-
ematics education often emphasizes European mathematical traditions while over-
looking contributions from other civilizations. By introducing learners to Indian
mathematical thought, educators may promote greater cultural inclusivity and in-
tellectual diversity.

The societal implications may be even broader. In contemporary society, quanti-
tative literacy has become essential for informed citizenship. Public policy debates
involving economics, healthcare, climate science, artificial intelligence, and techno-
logical ethics increasingly require mathematical understanding.

A population that feels comfortable with mathematics is better equipped to
participate critically in democratic decision-making and scientific discourse. Fur-
thermore, societies that cultivate mathematical confidence may produce more in-
novators, scientists, engineers, and problem-solvers. Approaches that reduce fear
and increase intellectual confidence may therefore contribute positively to human
development.

6. LIMITATIONS AND BALANCED PERSPECTIVES

Despite its potential advantages, Vedic Mathematics should not be idealized
or treated as a universal replacement for conventional instruction. Some critics
argue that certain techniques are highly specialized and may not generalize easily
to advanced mathematical contexts.

Additionally, empirical research specifically examining the long-term effects of
Vedic Mathematics on anxiety reduction remains limited. More classroom-based
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studies are needed to evaluate retention, transferability, conceptual understanding,
and psychological outcomes.

Nevertheless, the broader pedagogical principles underlying Vedic Mathemat-
ics—pattern recognition, cognitive efficiency, flexibility, and conceptual understand-
ing—align strongly with contemporary findings in cognitive science and mathemat-
ics education (Sweller, 1988; Baddeley, 1992).

7. CONCLUSION

Vedic Mathematics offers more than a collection of rapid computational short-
cuts. It represents a pattern-based philosophy of mathematical thinking that may
reduce anxiety, promote cognitive ease, and encourage intellectual curiosity. By
emphasizing structure, flexibility, and mental visualization, Vedic methods can re-
duce unnecessary cognitive burden and help learners experience mathematics as
accessible and meaningful.

Students who develop confidence and curiosity in mathematics are more likely to
engage with STEM disciplines, participate in quantitative reasoning, and contribute
creatively to society. Reducing mathematical anxiety is therefore not merely an
educational objective but also a broader social goal connected to empowerment,
opportunity, and human flourishing.

While further empirical research is needed, the theoretical connections among
Vedic Mathematics, cognitive load reduction, and mathematical confidence suggest
considerable pedagogical promise. Educational systems should strive not only to
produce correct answers but also to cultivate learners who feel capable, curious, and
unafraid to think mathematically.
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n recent centuries, scientists have found that many phenomena in nature obey

physical laws that can be expressed precisely in the language of mathematics.

Their successes have led scientific inquiry beyond the physical world to include
what was previously considered metaphysical or non-material. Today, an increasing
number of scientists are examining the nature of consciousness and its relationship
to the human brain.

While most models of consciousness propose that it is a product of chemical and
electrical behavior within the brain, no current theory resolves the so-called “hard
problem of consciousness”—how physical processes in the nervous system give rise to
subjective experiences such as experiencing, thinking, feeling, analyzing, and creating.
At the same time, it is undeniable that without awareness—without consciousness—
we cannot think, perceive, dream, or love. On this basis alone, a scientific journal
dedicated to exploring the nature of consciousness is timely and appropriate.

While consciousness can be studied within a variety of disciplines, mathematics
especially lends itself to examine the relationship between consciousness and physical
phenomena. Mathematics is precise and rigorous in its methodology, giving symbolic
expression to abstract patterns and relationships. Although developed subjectively,
using intuition along with the intellect and logical reasoning, mathematics allows us
to make sense of our outer physical universe. Mathematics is the most scientific
representation of subjective human intelligence and thought, formalizing how
individual human awareness perceives, discriminates, organizes, and expresses itself.

The scientific consideration of consciousness by itself is a formidable challenge, for
consciousness is a purely abstract reality. But the study of what we might call “con-
sciousness at work”— how consciousness expresses itself in our daily activity of
thinking, analyzing, creating, theorizing, and feeling—is inherently more accessible.
For this exploration also, mathematics is the ideal tool, because its ability to express
patterns of abstract human awareness helps us make sense of our physical universe.
One could in fact argue that mathematics is the most scientifically reliable tool for the
exploration of the dynamics of consciousness, for it alone can be seen as the symbolic
representation of “consciousness at work.”

The International Journal of Mathematics and Consciousness will help to fulfill the
need for a forum of research and discussion of consciousness and its expressions.

The editors invite mathematicians, scientists, and other thinkers to present their
theories of consciousness without restriction to proposed axioms and postulates,

with the stipulation only that such theories follow strict logical argumentation and
respect proven facts and observations. Articles that use factual or logical counterargu-
ments to challenge commonly believed but not fully established facts and observations
are also welcome.






