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I Was part of Multiversity efforts to decolonise education
for a decade.

I Our focus was on curriculum, not fees
I Why? Because fees were traditionally low or absent.
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I Ancient Nalanda University survived for over 1000 years
without fees

I until its sack in 1198 CE.
I Tax revenue from 10 surrounding villages was granted to

it.
I Was an institution of the highest quality: students came

from all over the world, including China.
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Example 2: a charitable university

I AlBukhary International University, Malaysia, charged 0
fees

I Gave scholarships to all students instead.
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I My own education with low or no fees and scholarships.

I Same with children.
I Their fees in college were 1 ZAR.
I Supposedly the best science college in Delhi and

probably India.
I Quality does not depend on fees.
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I Some lessons from Multiversity attempts to decolonise.

I Public debates in Malaysia are being repeated here, e.g.
common caricature of decolonisation

I “Don’t reject everything Western”
I Decolonisation means critical rejection.
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I On ancient Indian rules of debate, misrepresenting or
caricaturing the opponent’s position

I whether deliberately or due to ignorance
I is one of the 23 ways of losing an argument.
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I We need to reject colonial model of education
fundamentally.

I Why?
I Because colonial education was church education.
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Western education
Of the church, by the church, for the church

I All early Western universities were set up by church
during the Crusades.

I To produce an army of indoctrinated missionaries
I to offset Christian military weakness during the Crusades
I Western universities were fully controlled by the church

till the 20th c.
I Hence, Western education, by design, produces an

indoctrinated and enslaved missionary mind subservient
to church/Western authority.
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Education for counter-revolution

I Hence, Macaulay advocated FREE education for the
British poor as the cheapest means to contain revolt,

I (a few months before the Communist Manifesto: the
spectre of revolt was then haunting Europe.)

I Google “Education and counter-revolution”.)
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To offset military weakness

I Macaulay advocated the same remedy for the British
colonies

I to offset the military weakness of the colonizer.
I (First Western universities were set up in India

immediately after the revolt of 1857.)
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education

I which aims to free the mind
I and not enslave it into a missionary/colonised mindset.
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I While the aim was control,

I Macaulay’s rhetoric was that Western education benefit
the colonised

I by giving them science.
I This is still widely believed: that Western education is

needed for science and technology.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Colonial education
For science?

I While the aim was control,
I Macaulay’s rhetoric was that Western education benefit

the colonised

I by giving them science.
I This is still widely believed: that Western education is

needed for science and technology.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Colonial education
For science?

I While the aim was control,
I Macaulay’s rhetoric was that Western education benefit

the colonised
I by giving them science.

I This is still widely believed: that Western education is
needed for science and technology.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Colonial education
For science?

I While the aim was control,
I Macaulay’s rhetoric was that Western education benefit

the colonised
I by giving them science.
I This is still widely believed: that Western education is

needed for science and technology.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

I Hence, to decolonise education we must first decolonise
math and science.

I This was my focus in the Multiversity efforts to
decolonise the curriculum.
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I Also necessary to decolonise other aspects of education.

I But math and science must get priority.
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I Not merely the pedagogy, but also the content.
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Introduction

I Can science be decolonised?

I People believe “modern” science is objective and
universal.

I This is NOT true.
I Will explain why not
I and provide concrete examples of decolonised science.
I Full details (with references) posted at

http://ckraju.net/papers/
uct-panel-decolonising-science-ckr-summary.
pdf

http://ckraju.net/papers/uct-panel-decolonising-science-ckr-summary.pdf
http://ckraju.net/papers/uct-panel-decolonising-science-ckr-summary.pdf
http://ckraju.net/papers/uct-panel-decolonising-science-ckr-summary.pdf
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I was twisted (“reinterpreted”) to suit post-Crusade
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How to decolonise science

I 1. Decolonise the method of validating science:

I Use refutability NOT reputability
I Judge valid science by experiment, not publication in

“reputable” journals.

I 2. Correct the false history and bad philosophy of math
and science:

I Reject church/racist/colonial history of the Western
origin of science

I and the associated dogmas (“universal laws of nature”
etc.).

I 3. Eliminate the bad metaphysics of (formal) math:

I Bad metaphysics creeps into science through formal
math.
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Experiment: the right way

I Right way to validate science (or any knowledge) is by
experiment.

I (All systems of Indian philosophy accept the empirically
manifest as the first means of proof.)

I In India, experimental method was applied also to
religious beliefs, such as the soul.
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Payāsi’s experiments

I The sceptic Payasi performed 30 odd controlled
experiments in India 2500 years ago

I to test the existence of the soul and life after death.
I Recorded in the D̄ıgha Nikāya (= Long discourses of the

Buddha).
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Western innovation!?

I The Western innovation was this:

I Don’t apply experimental method to religious beliefs.
I Get authoritative approval (“publish it in an

authoritative outlet”)
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Refutability

I I critiqued Popper’s criterion of refutability (over a
quarter century ago).

I (Popper wrote, “your arguments are strong, I will reply.”
but died!)

I So, those arguments stand, but finer points not needed
for present debate.

I Hence, I am willing to pragmatically accept his (actually
Poincaré’s) weaker criterion of refutability.
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Reputability

I However, today we use reputability as the test of valid
science.

I It is valid science if it is authoritatively approved, i.e.,
I published in a reputable journal.
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I High-impact journals are mostly controlled by the
West/Whites.

I (Note. West is not a direction in space, and White is not
the color of the skin: both relate to a state of the mind.)

I So, this is political control of truth masquerading as
quality control,

I Somewhat like apartheid where whites were ranked
higher

I than blacks who were declared inferior.
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Secrecy

I Hence, secrecy an essential aspect of such “science”.

I “Peer” review done by reviewers secretly appointed by
editors.

I Secrecy and blind trust in the West/Whites is NOT
science.

I (Actually secretive pre-censorship just a church method
of thought control designed to preserve bad dogmas.)
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Example 1
Controlling dissent

I Political control prevents articulation of dissent,

I or makes dissent seem suspicious.
I E.g. my article “To decolonise math stand up to its false

history and bad philosophy”
I was published by the Conversation last year.
I It went viral (17K hits), and was then censored.
I (Still survives in some locations online: Google “math

and censorship” for details.)
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I If there was some error in the article, the Conversation
should have pointed it out.

I But it could not.
I Article now published in full in a peer-reviewed academic

journal.1

1“Black thoughts matter: decolonized math, academic
censorship. . . ”, Journal of Black Studies 48(3) April 2017, pp. 256-278.
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I The Conversation article attacked key Western myths
about math.

I Repeated my challenge prize of ZAR 40,000 for serious
evidence about “Euclid”,

I the supposed father of mathematics.
I This challenge could not be answered
I casting doubts on Western authority.
I Hence, the article was censored.
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I Must first eliminate this Western political thought
control

I to allow the debates necessary for decolonisation.
I Present panel would have been impossible in the days of

apartheid.
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Trusting reputation
A second example

I Criterion of reputability fails even for the most reputed

I like Sir Michael Atiyah only person to have won both
Fields medal and Abel Prize

I (each regarded as the equivalent of the Nobel prize in
mathematics)

I former President of Royal Society, London.
I Most reputed mathematician in the world.
I Shamelessly plagiarised my published work twice.
I The second time after he was personally informed.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Trusting reputation
A second example

I Criterion of reputability fails even for the most reputed
I like Sir Michael Atiyah only person to have won both

Fields medal and Abel Prize

I (each regarded as the equivalent of the Nobel prize in
mathematics)

I former President of Royal Society, London.
I Most reputed mathematician in the world.
I Shamelessly plagiarised my published work twice.
I The second time after he was personally informed.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Trusting reputation
A second example

I Criterion of reputability fails even for the most reputed
I like Sir Michael Atiyah only person to have won both

Fields medal and Abel Prize
I (each regarded as the equivalent of the Nobel prize in

mathematics)

I former President of Royal Society, London.
I Most reputed mathematician in the world.
I Shamelessly plagiarised my published work twice.
I The second time after he was personally informed.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Trusting reputation
A second example

I Criterion of reputability fails even for the most reputed
I like Sir Michael Atiyah only person to have won both

Fields medal and Abel Prize
I (each regarded as the equivalent of the Nobel prize in

mathematics)
I former President of Royal Society, London.

I Most reputed mathematician in the world.
I Shamelessly plagiarised my published work twice.
I The second time after he was personally informed.
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I Books were well-known because of my critique of
Einstein.

I Atiyah copied a key aspect of my critique of Einstein in
his Einstein centenary lecture of 2005, and just added

I “Don’t forget that I suggested it”.
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I connived with two people to get an article on his speech
published in Notices of the American Mathematical
Society

I which again quoted him saying “Don’t forget that I
suggested it”

I and also named the idea as “Atiyah’s hypothesis”
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I The editor of the Notices of AMS, Andy Magid said

I No need to publish an apology [“AMS ethics do not
apply to stealing from brown-skinned people”]

I We will only acknowledge the existence your prior
published work. [“Otherwise it does not exist”.]

I We refuse to permit you to state that this credit grab
happened a second time, after you had personally
informed Atiyah. [“We want to deceive people into
thinking this was an innocent accident.”]

I Won’t publish your remarks about a conceptual error in
the term “Atiyah’s hypothesis”. Won’t even remove that
error. [“Reputation is more important than truth.”]
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Letters to the Editor

Retarded Differential Equations 
and Quantum Mechanics
G. W. Johnson and I wish to draw 
attention to the work of C. K. Raju 
that is related to some of the ideas 
discussed by Sir Michael Atiyah in 
his talk “The Nature of Space”, which 
we reported on in the June/July 2006 
issue of the Notices. Ideas suggesting 
a link between retarded differential 
equations and quantum mechanics 
were put forward some years ago 
by Raju, and we, along with Atiyah, 
believe they deserve attention. Inter-
ested readers are encouraged to read, 
in particular, the following papers 
written by Raju:

1. Time: Towards a Consistent The-
ory, Kluwer Academic, Dordrecht, 
1994 (Fundamental Theories of Phys-
ics, vol. 65), ch. 5b “Electromagnetic 
time” (pp. 116–122), and ch. 6b “Quan-
tum mechanical time” (pp. 161–189).

2. The Eleven Pictures of Time, 
Sage, 2003, pp. 298–302.

3. “The electrodynamic 2-body 
problem and the origin of quan-
tum mechanics”, Foundations of 
Physics, 34, (June 2004), 937–962.

 
—Mark E. Walker 

University of Nebraska 
mwalker5@math.unl.edu

 
(Received December 29, 2006) 

The Proof of the Poincaré 
Conjecture
In recent months there has been 
considerable attention devoted to 
the proof of the Poincaré conjecture 
that was started by Hamilton and 
completed by Perelman, both among 
mathematicians and in the media. 
Although most of the reports are 
largely true to fact, some incorporate 
false statements or innuendo which I 
believe are irresponsible. I am writing 
this letter to set the record straight.

Let me say first that the Hamilton-
Perelman proof of the Poincaré con-
jecture is a great triumph for math-
ematics in general and for geometric 
analysis in particular. I am privileged 
to have participated in the nurturing 
of geometric analysis from its infancy 

to its adulthood. There were the good 
old days when ideas were shared and 
new frontiers were explored. It was 
during this period that the Ricci flow 
was introduced and investigated by 
Hamilton. Thirty years later, geomet-
ric analysis has reached maturity, and 
the proof of the Poincaré conjecture 
is perhaps its most spectacular suc-
cess to date. I expect many more 
successes to come.

The achievements of Hamilton and 
Perelman in solving the conjecture, 
especially their major breakthroughs 
on singularities of nonlinear para-
bolic systems and the structure theo-
rem for 3-dimensional manifolds, are 
unparalleled. They far exceed the 
established standards for Fields Med-
als. I fully support, and have always 
said so, the award of the Fields Medal 
to Perelman. (In my view, Hamilton 
clearly deserves the Fields Medal 
also, but he is not eligible at this time 
because of the age restriction.) For 
anyone to suggest in words or a car-
toon that my position has ever been 
anything but that is both offensive 
and completely untrue.

Proving the Poincaré conjecture is 
an intricate and daunting process. In 
a work of this scale, it is understand-
able that when Perelman released 
his manuscripts on arxiv.org, several 
key steps were merely sketched or 
outlined. These manuscripts posed 
a tremendous challenge for the math 
community to digest. For two years 
many top experts in the field of geo-
metric analysis worked hard and 
made steady progress in understand-
ing and clarifying Perelman’s papers. 
At the end of 2005, Cao and Zhu com-
pleted a three-hundred-plus-pages 
manuscript that provided a complete 
account of the Hamilton-Perelman 
proof of the Poincaré conjecture. 
This paper provides the proof in a 
form that finally can be understood 
by researchers in the field.

This past summer while I was in 
China, I held a press conference and 
also gave a public lecture on the Poin-
caré conjecture. My press conference 
addressed a group of Chinese report-
ers. Its intention was to encourage 
young Chinese mathematicians and 
scientists to be more ambitious and 
seek the frontiers of research being 
done worldwide and not just in China. 

Young mathematicians in China need 
not just encouragement but a better 
perspective of what the most exciting 
and promising directions of research 
are. My public lecture in Beijing on 
June 20 [2006] was addressed to the 
mathematics community and a large 
group of string theorists. In that talk 
I focused on the achievements of 
Hamilton and Perelman. Since Cao 
and Zhu managed to put together in 
writing the details of the deep ideas 
of Hamilton and Perelman, I praised 
them as well, hoping this would en-
courage their fellow mathematicians 
in China.

Over the years I have inherited 
from my teacher S. S. Chern the 
strong belief that it is the duty of 
any mature mathematician to train 
the next generation. Since he and I 
both come from China and there are 
many talented young Chinese math-
ematicians who are not exposed to 
modern mathematics, we have spent 
a lot of time helping mathematicians 
and students in China. We devoted a 
lot of time discussing the challenges 
and working together to address 
them. Thanks to his leadership, there 
are now many outstanding Chinese-
trained mathematicians in Western 
universities. Over the last twenty 
years, Chern and I have also been 
trying to develop mathematics within 
Chinese universities. Because of the 
Cultural Revolution, the recovery has 
been slow. But thanks also to the help 
of many friends from the West, the 
situation is improving.

There have been uninformed re-
ports on how the Cao-Zhu paper was 
handled by the Asian Journal of Math-
ematics, as well as on the joint work 
by Lian, Liu, and me on the mirror 
symmetry conjecture. Regarding the 
former, rumor has it that the normal 
peer review process had been tossed 
out the window. On the contrary, it 
took the journal several months to go 
through the established process until 
the paper was accepted for publica-
tion. After receiving the submission 
in December 2005, I asked, without 
success, several leading experts on 
geometric flows, including Perel-
man, if they would referee the paper. 
Under the circumstances, I myself 
took on the referee’s task. After at-
tending more than sixty hours of 
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I To decolonise, we must first reject this Western
hegemony over academics.
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I This thesis of the Western origin of science is completely
false.
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I and “Copernican” and “Newtonian” revolution.
I (Copernicus copied from Ibn Shatir of Damascus,

Newton got calculus from India).
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I just because Christian Europe lagged behind Muslim

Europe and the Muslim world in knowledge.
I So, the church tried to acquire that knowledge.
I When Toledo fell its vast library of Arabic books came

under Christian control,
I and was mass translated to Latin starting 1125 CE.
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I But, learning from books was contrary to the earlier
church policy of burning books.

I How to learn from the books of the religious enemy?
That too during a religious war?

I An easy lie was invented: all secular knowledge in Arabic
books was declared to be of Greek origin

I hence a Christian inheritance.
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I The myth developed during the Inquisition

I when Europeans (e.g. Copernicus, Mercator, Tycho
Brahe, Kepler) trembled to acknowledge their “heretical”
sources.
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I Later this false history was picked up by racist historians

I (Greeks from Alexandria in Africa were painted White),
I and then colonial historians
I (Greeks were declared West)
I to glorify themselves.
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No evidence

I No serious evidence for Greek science: “Euclid”,
“Claudius Ptolemy”, Archimedes

I All the “evidence” comes from stray remarks in
excessively late texts (from 1000-1800 years later)

I from another place, in another language.
I Exactly like saying that a present-day text in

aerodynamics in English, from London, is a carbon copy
of an ancient African text.
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I Contrary to commonsense: scientific texts are accretive,

I so a 16th c. text attributed to Archimedes reflects 16th
c. knowledge
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Much counter-evidence

I Robust non-textual evidence against Greek science: e.g.
numerals and calendar.

I Early Greeks and Romans were arithmetically
challenged: no systematic notation for fractions.

I Hence, couldn’t do astronomy.
I Look at the inferior calendar, manifestly inferior even

after the Julian reform (copied from Egypt) and the
Gregorian reform (copied from India).

I (See, e.g. video of my MIT talk or video: A tale of two
calendars”.)
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I Nevertheless, the bunkum Crusading/racist/colonial
myth of “Euclid”

I used by Indian school texts
I to motivate the teaching of anti-empirical (formal)

math.
I All Indian school math texts show an image of Euclid,

and depict him a white man.
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I My censored Conversation article stated

I that “Euclid” was most probably a black woman (as
argued in my book Euclid and Jesus).

I This caused considerable outrage.
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I Why a woman?

I The texts state that they are based on the lectures of
Theon, so probably Theon’s daughter.

I Also because commentators speak anonymously of the
“author of the Elements” (though they name everyone
else).

I Why black?
I Since from Alexandria in Africa where the default is

black.
I (Show me better evidence and I will change my opinion.)
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I What difference does it make?

I Changing the author and her time, changes the
understanding of the Elements.
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I It is clearly a book in the (“Platonic”/”Neoplatonic”)
tradition of Egyptian mystery geometry

I which links geometry to the soul as in Plato’s Meno.
I That involves a notion of the soul cursed by the church

in the 6th c.
I Hence, the “author of the Elements”, Hypatia, was raped

on the altar of a church and then lynched most brutally.
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I The Elements is certainly NOT a book about deductive
proofs,

I as the Western/church myth about it makes out.
I It does NOT contain a single pure deductive proof from

its first proposition to the last
I as was finally admitted at the beginning of the 20th c.
I So, for centuries (since 1125 CE), the book was wrongly

interpreted by ALL Western scholars.
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I To decolonise: don’t let the West ever forget this foolish
mistake it made for centuries

I Keep reminding them of the worthlessness of their
authoritative truth.
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I To save the absurd myth of “Euclid” and his deductive
proofs

I Western scholars now authoritatively asserted that the
mythical intention of the mythical Euclid was to give
deductive proofs.

I All myth-and-magic Harry Potter stuff: very popular in
the West.

I Formal math started with attempts to “correct” “Euclid”
and do what “he” “intended” to do:

I both Hilbert and Russell wrote (separate) tracts on the
Foundations of Geometry.
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I Principle: Any nonsense theory can be saved

I for any length of time
I against all facts
I by piling on the hypotheses.
I That is why refutability is important, and one must

reject reputability.
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I All right, so the book was written by someone else for a
different reason.

I What difference does it make now to the present-day
philosophy of formal math?
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I It tells us that deductive proofs are terribly fallible.

I Invalid deductive proofs were mistaken for valid
deductive proofs for centuries, unanimously by ALL
Western scholars.

I Empirical proofs are fallible, but not so fallible:
I easier to deceive the mind than the senses.
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I Philosophy of formal math just naively assumed that
deductive proofs are infallible.

I Failure of the myth of Euclid is a strong
counter-argument.
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I To understand the whole trick, we need one more step.

I Adelard of Bath was the first to translate the Elements
from Arabic to Latin around 1125 CE (almost the same
time as Gerhard of Cremona).

I He was a Crusading spy who travelled in Muslim lands
disguised as a Muslim student.
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I Adelard wrote: “From my Arab teachers I have learnt
one thing,

I to have reason as my guide,
I while you are dazzled by the show of authority and led

by a halter.
I For what is authority to be called, but a halter?
I As the brute beasts, indeed, are led by the halter, and

have no idea by what they are led or why, but only
follow the rope that holds them”
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I The better to persuade Muslims

I the post-Crusade church switched to the theology of
reason,

I and endlessly glorified reason.
I But there was a trick.
I The starting point: the assumptions had to be approved

by authority.
I This way the church retained authority while boasting

reason.
I FYI: Any nonsense proposition whatsoever can be

proved by deductive reasoning applied to metaphysics.
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I Reason, at best, leads to relative truth: relative to the
hypotheses.

I A deductive proved theorem, which starts from faulty
assumptions, will result in a false conclusion.

I Indian Lokayat (people’s philosophers) hence rejected
deductive inference as a poor guide to truth.
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I Famous examples of wolf’s footprints.

I To convince his girlfriend, at night a man makes a wolf’s
footprints on the ground

I from the gate of the city to its central square.
I In the morning, a crowd assembles and wise people infer

that a wolf was around.
I The man laughs: see how deceptive inference can be?
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I I made this example a bit easier in my censored article

I 1. All animals have two horns.
I 2. A rabbit is an animal.
I 3. Therefore, a rabbit has to horns.
I This is a valid example of logical reasoning, but the

conclusion is false.
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I We know that the starting point is false: there are
animals who don’t have two horns, for instance, a rabbit.

I But there is no way to know this in anti-empirical formal
math,

I just as there is no way to know way school students can
know the properties of an invisible geometric point.

I Since formal math starts with a metaphysics of infinity
(set theory) which assumptions cannot be empirically
tested.
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I Today we hear that Newton and Leibniz invented
calculus

I and teach that formal real numbers are needed to do
calculus.

I Both propositions are false.
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I Formal real numbers involve a metaphysics of infinity.

I No one can write down even a single formal real number
such as

√
2 exactly,

I because it involves a non-repeating, non-terminating
(infinite) series.
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I In India calculus arose as normal math (gan. ita) in 5th c.
for the numerical solution of difference equations

I to calculate precise trigonometric values.
I Developed over a thousand year period.
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Madhava’s sine table

��	W\ nAm vEr	WAnA\ EhmAEdý v�
dBAvn,।

tpno BAn� s� Äâo m@ym\ EvE� dohnm̂॥

EDgA>yo nAfn\ k	V\ CàBogAfyAEMbkA।

Em}gAhAro nr�fo_y\ vFro rZjyo(s� k,॥

...
CAyAlyo gjo nFlo Enm
lo nAE-t s(k� l�।

rA/O dp
ZmB}A½\ nAg-t� ½nKo blF॥

DFro y� vA kTAlol, p� >yo nArFjn{B
g,।

k�yAgAr� nAgvSlF d�vo Evõv-TlF B� g� ,॥

t(prAEdklA�tA-t� mhA>yA mADvoEdtA,।
-v-vp� v
Evf� �� t� Ef	VA-tt̂K�XmOEv
kA,॥ 2�9�5॥
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Madhava’s sine table

Table: Mādhava’s sine values

No. Kat.apayādi kalā (′) vikalā(′′) tatparā(′′′)
1 ��	W\ nAm vEr	WAnA\ 224 50 22
2 EhmAEdý v�
dBAvn, 448 42 58
3 tpno BAn� s� Äâo 670 40 16
4 m@ym\ EvE� dohnm̂ 889 45 15

. . . . . . . . . . . . . . .
21 DFro y� vA kTAlol, 3371 41 29
22 p� >yo nArFjn{B
g, 3408 20 11
23 k�yAgAr� nAgvSlF 3430 23 11
24 d�vo Evõv-TlF B� g� , 3437 44 48
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Accuracy of Madhava’s sine values

Table: Accuracy of Mādhava’s sine table.

No. Mādhava’s sine value Difference
1 0.0654031452 0.0000000160
2 0.1305262297 0.0000000375
3 0.1950903240 0.0000000020
4 0.2588190035 −0.0000000416

. . . . . . . . .

. . . . . . . . .
21 0.9807852980 0.0000000176
22 0.9914448967 0.0000000353
23 0.9978589819 0.0000000587
24 1.0000000000 0.0000000000
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I Precise trigonometric values were badly needed to solve
the European navigational problem

I to determine latitude, longitude, and loxodromes.
I European dreams of wealth depended on overseas

“trade” (piracy)
I So, this was the biggest scientific challenge in Europe
I and one for which European governments offered large

rewards from 1530 to 1760 CE.
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I Jesuits based in their Cochin college translated and stole
these texts in the 16th c.

I to falsely glorify themselves.
I The Jesuit general Christoph Clavius published these

precise trigonometric values in his name in 1608,
I though he didn’t know enough trigonometry to

determine the radius of the earth.
I (Such theft followed by self-glorification a cultural

characteristic of the West.)
I Eventually, calculus was credited to Newton and Leibniz,

on the doctrine of Christian discovery.
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Redundant metaphysics

I Practical applications of calculus (sending a rocket to
moon) still involve the numerical solution of differential
equations as done by Āryabhat.a.

I Today done on a computer, which cannot use formal
real numbers.

I Uses floating point numbers, for which even the
associative law for addition fails.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Redundant metaphysics

I Practical applications of calculus (sending a rocket to
moon) still involve the numerical solution of differential
equations as done by Āryabhat.a.
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Sum of infinite geometric series

I Sum of infinite geometric seris Given by 15th c.
N̄ılakant.ha in his commentary on Āryabhat.̄ ıya (Ganita
22)



164 Cultural Foundations of Mathematics

That the tradition itself used infinite series in addition to indefinite series is clear from
the way in which Nı̄lakan. t.ha, in the Aryabhat.̄ıyaBhās.ya,74 gives an expression for the sum of
an infinite geometric series,

ev\ y-t� SyQC�dprBAgprMprAyA an�tAyA aEp s\yog,
t-yAn�tAnAmEp kS=ymA�-y yog-yA�AvyEvn,
prMprA\fQC�dAd�konQC�dA\fsAMy\ sv
/AEp smAnm�v.

which may be translated:75

The sum of an infinite [anantya] series, whose later terms (after the first) are got
by dividing the preceding one by the same divisor everywhere, is equal to the
first term divided by one less than the common divisor.

(The divisor in question is assumed to be everywhere greater than 1, so that the common
ratio is less than 1.) As pointed out earlier, such an understanding of infinitesimals, too,
is a direct extension of the standard idea of non-representable built into the (non-idealist)
number system.

Computing the Sum of the kth Powers: Vārasaṅkalitā

Consider, next the varga-saṅkalitā or the series

s2 = 12 + 22 + 32 + · · · + n2. (3.95)

If each term in the mūla-saṅkalitā series (3.86) had been multiplied by n, then we would have
obtained

1 · n + 2 · n + 3 · n + · · · + n · n = s1 · n. (3.96)

Write the varga-saṅkalitā (in the original order) under the above series, and subtract, to
obtain

1 · n + 2 · n + 3 · n + · · · + n · n
−1 · 1 − 2 · 2 − 3 · 3 − · · · − n · n =

n2(n+ 1) / 2

−s2.
(3.97)

That is,

(n− 1) · 1 + (n− 2) · 2 + (n− 3) · 3 + · · · + (n− n) · n =
n2(n+ 1)

2
− s2. (3.98)

The series on the left of the above expression can be written as a triangular sum consisting
of (n − 1) occurrences of 1, (n − 2) occurrences of 2, (n − 3) occurrences of 3, etc., each
occurrence being stacked vertically:76
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Non-universal metaphysics

I The Western metaphysics of formal real numbers is
NOT universal.

I In India such infinite series were summed with
“non-Archimedean” arithmetic

I which arose naturally from 7th c. CE Brahmagupta’s
avyakt gan. it (unexpressed numbers, polynomials,
algebra)

I which naturally led to unexpressed fractions (rational
functions)

I which formally constitute a non-Archimedean field
I (which has infinitely large and infinitesimally small

numbers)
I analogue of limits obtained by discarding infinitesimals.
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I which formally constitute a non-Archimedean field

I (which has infinitely large and infinitesimally small
numbers)

I analogue of limits obtained by discarding infinitesimals.
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I So, what difference does that make to science?

I A student who copies does not fully understand what he
copies.

I Because Europeans stole calculus they did not
understand it properly.

I Europeans were puzzled by Indian infinite series
I such as the “Leibniz” series for π.
I Descartes declared it beyond the human mind to carry

out an infinite sum (he thought of summing it
physically).
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I Newton’s answer was fluxions

I which involves a confused concept of time itself flowing.
I As made clear by “McTaggart’s” paradox
I which steals the arguments of 9th c. Śr̄ıhars.a’s

Khan. d. anakhan. d. akhādya.
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I Newton thought he could make calculus “perfect”

I by making time flow with an “even tenor”
I In the process he made time metaphysical.
I “absolute, true and mathematical time, flows on without

regard to anything external”
I Four adjectives to emphasize that time is metaphysical.
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I Metaphysical time cannot be measured.

I But to do physics we need to measure time.
I Poincaré’s theory of relativity resolved the problem of

time measurement in Newtonian physics
I by defining the speed of light as a constant.
I But this changes Newton’s laws of motion.
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I Newton’s laws of motion and law of gravitation come as
a package deal.

I Neither is individually refutable.
I Therefore, Newtonian gravitation too must be modified.
I Minimum change is my retarded gravitation theory

(RGT) not General Relativity Theory (GRT).
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Retarded Gravitation Theory

I We seek an expression for the 4-force F in the simple
form

I

F = aX + bV

I where a, b, are Lorentz invariants
I X = retarded 4-position
I V = retarded 4-velocity
I of “attracting” body (“attracted” body at origin).
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RGT: full force

I A simple calculation shows that the 4-force

F = − kc3

(X .V )3
X +

kc3

(X .V )3
(X .U)

(V .U)
V .

I k = Gm1m2, m1, m2 = rest masses,
I c = speed of light,
I X ,V as before,
I U = 4 velocity of “attracted” particle.
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Non-relativistic approximation

I In the non-relativistic approximation

F ≈ Gm1m2

r2

(
X

r
+

V

c

)
,

I Thus, the RGT gravitational force

I depends on retarded position (not instantaneous
position)

I is velocity dependent (not pure position dependent
inverse square law)

I Lorentz covariance needed to measure time. A Lorentz
covariant force cannot be purely position dependent.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Non-relativistic approximation

I In the non-relativistic approximation

F ≈ Gm1m2

r2

(
X

r
+

V

c

)
,

I Thus, the RGT gravitational force

I depends on retarded position (not instantaneous
position)

I is velocity dependent (not pure position dependent
inverse square law)

I Lorentz covariance needed to measure time. A Lorentz
covariant force cannot be purely position dependent.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Non-relativistic approximation

I In the non-relativistic approximation

F ≈ Gm1m2

r2

(
X

r
+

V

c

)
,

I Thus, the RGT gravitational force
I depends on retarded position (not instantaneous

position)

I is velocity dependent (not pure position dependent
inverse square law)

I Lorentz covariance needed to measure time. A Lorentz
covariant force cannot be purely position dependent.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Non-relativistic approximation

I In the non-relativistic approximation

F ≈ Gm1m2

r2

(
X

r
+

V

c

)
,

I Thus, the RGT gravitational force
I depends on retarded position (not instantaneous

position)
I is velocity dependent (not pure position dependent

inverse square law)

I Lorentz covariance needed to measure time. A Lorentz
covariant force cannot be purely position dependent.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

Non-relativistic approximation

I In the non-relativistic approximation

F ≈ Gm1m2

r2

(
X

r
+

V

c

)
,

I Thus, the RGT gravitational force
I depends on retarded position (not instantaneous

position)
I is velocity dependent (not pure position dependent

inverse square law)

I Lorentz covariance needed to measure time. A Lorentz
covariant force cannot be purely position dependent.



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

NASA flyby anomaly

I Because of velocity dependence of RGT force, we expect

I rotation of earth will affect spacecraft trajectories as a v
c

effect.
I On Newtonian gravitation, earth rotation does not affect

gravitational force.
I This effect observed. Called NASA flyby anomaly.
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effect.

I On Newtonian gravitation, earth rotation does not affect
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Galileo

Figure: Galileo. The difference in the velocity between the
solutions obtained using the new velocity-dependent RGT force
and the Newtonian force, for the first flyby of the Galileo
spacecraft. The x-axis is time (in units of 100 s) and the y -axis is
difference of (scalar) velocity in units of km per 100 s.
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Cassini
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Figure: Cassini. The difference in the velocity between the
solutions obtained using the new velocity-dependent RGT force
and the Newtonian force for the earth flyby of the Cassini
spacecraft. Same units as before. The calculated change in
velocity is −3.4 mm/s compared to the reported change of −2
mm/s.
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Further tests

I Theory can be further tested by using two satellites

I one co-rotating with earth, and the other
counter-rotating.
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Further tests

I Newton’s “universal” law of gravitation fails beyond the
solar system

I for the galaxy (ours and others)
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Galactic rotation curves

I If vr is the velocity of a star at distance r from the
galactic centre then

I on Newtonian gravitation vr ∝ 1√
r

I accurately holds for solar system.
I But in spiral galaxies vr increases with r

I then becomes approximately constant.
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I This failure attributed to “dark matter”

I distributed like a halo around the galaxy
I not found in 50 years.
I Typical piling on of hypotheses.
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Universality?

I As this example shows

I the claim of the “universality” of science
I is pompous and bogus.
I The universe is vast, only a tiny part is open to our

observation.
I At best we can build fallible models.
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Laws of nature

I This pompous belief in universality originates with the
church dogma 2

I that God rules the world with eternal laws of nature.
I Hence, we teach Newton’s “laws” as the first lesson in

science,
I though they failed a century ago,
I due to conceptual confusion about calculus.

2Aquinas, Summa Theologica, first part of the second part, 91, 1
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I This has important political repercussions.

I Muslims are accused of being anti-science
I on the grounds that they don’t believe in “laws of

nature”



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

I This has important political repercussions.
I Muslims are accused of being anti-science

I on the grounds that they don’t believe in “laws of
nature”



Decolonising
science

C. K. Raju

Preliminaries

Introduction

1. Decolonise
the method of
validating science

2. Correct the
false history and
bad philosophy
of science

3: Decolonise
the philosophy of
math

Concrete
examples:
calculus and
Newtonian
physics

I This has important political repercussions.
I Muslims are accused of being anti-science
I on the grounds that they don’t believe in “laws of

nature”


	Preliminaries
	Multiversity efforts to decolonise
	Universities without fees
	Repeat of debates
	Our analysis: Colonial model

	Introduction
	1. Decolonise the method of validating science
	2. Correct the false history and bad philosophy of science
	3: Decolonise the philosophy of math
	Concrete examples: calculus and Newtonian physics

