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Part 1: What the teacher should know

Introduction

Mathematics is widely acknowledged as a difficult subject. Often teachers are blamed, or else 
students blame themselves. Sometimes the methods of teaching are blamed. Such explanations are 
generic: they should apply to all subjects, not math alone. Further, if any of these explanations were 
valid, we should have found a solution to the problem of difficulties in math. But we have not. 

This text explores a completely different line of thought: that the roots of the problem lie with the 
subject itself.  Colonial education changed mathematics teaching. It made the subject difficult 
without adding an iota to its practical value. 

Therefore, a solution to the problem of difficulties in math learning may be found in an alternative 
(decolonised) math curriculum. Such a curriculum has been developed, and that is what this book 
explains. 

We first need to understand how colonial education changed math teaching. The colonised were 
tricked into accepting colonial education by means of a false history and bad philosophy of science. 
The colonised accepted the colonial method as “superior” without the slightest critical analysis of 
whether the colonial system was better or worse.  Even today any attempt at a critical analysis of 
the existing curriculum is blocked in a variety of ways, such as censorship, personally attacking the 
critic etc. Obviously personal attacks and debate avoidance indicate absence of valid arguments. 
That is, understanding the right way to do math involves a deep engagement with the history and 
philosophy of math. For this reason, this text is limited to the school level.

To summarise: math is difficult because we teach the wrong math, and the present text explores the 
right way to do math, which makes math easy.

Is math universal? 

Wrong math? But isn’t math universal? The simple answer is: No. The current NCERT text on 
geometry, for class IX,  used by students throughout India, teaches that maths is NOT universal. It 
starts off innocuously enough1  by pointing out that geometry developed globally in response to 
practical needs.  

This branch of mathematics [geometry] was studied in various forms in every ancient 
civilisation, be it in Egypt, Babylonia, China, India, Greece, the Incas, etc. The people 
of these civilisations faced several practical problems which required the development 
of geometry in various ways. … (chp. 5, p. 78) 

But the text immediately goes on (p. 79) to deprecate the practical applications of geometry, and 
claims that the Greeks did a “superior” kind of geometry. 

1 http://ncert.nic.in/textbook/textbook.htm?iemh1=5-15  . 

http://ncert.nic.in/textbook/textbook.htm?iemh1=5-15


Also, we find that in some civilisations like Babylonia, geometry remained a very 
practical oriented discipline, as was the case in India and Rome. The geometry 
developed by Egyptians mainly consisted of the statements of results. There were no 
general rules of the procedure. In fact, Babylonians and Egyptians used geometry 
mostly for practical purposes and did very little to develop it as a systematic science. 
But in civilisations like Greece, the emphasis was on the reasoning behind why certain 
constructions work. The Greeks were interested in establishing the truth of the 
statements they discovered using deductive reasoning (pp. 78-79).

We will refer to the above quote as “quote 1”

Normal math vs formal math

First, if there is a “superior” way of doing math, then there are at least two ways of doing math,  so 
math cannot be universal. What are these two ways? We will refer to these two ways as (1) Normal 
math, and (2) Formal math. The key difference between these two types of math is this: normal 
math accepts the empirical. Empirical proofs are based on the evidence of the senses. Formal math 
rejects empirical proofs, and relies solely on axioms and reasoning. The other difference between 
these two types of math will become clear by and by. 

In India, there is a convenient term for normal math in Sanskrit/Hindi: it is called Ganit. What is 
taught today at a higher level (middle-school onward) is entirely formal math, not ganita, though  
the word “mathematics” is often wrongly translated as ganita. 

The existing NCERT school text goes on to teach what it claims is the only right way to do 
geometry, namely to do it in the supposed axiomatic way of the Greeks, using deductive reasoning 
to provide proofs.  

This however involves a very serious problem. This claim by the NCERT school text is full of lies, 
myths, superstitions, and prejudices. Let us bring this out. 

Racist history

First, the claim of “superiority” was also made by racists, as in the claim that “white-skinned people 
are superior”. The claim about Greeks in the NCERT text is just an amplification of the racist 
comments commonly found in stock histories of math like those of Rouse Ball.2 

``The history of mathematics cannot with certainty be traced back to any school or 
period before that of the...Greeks...Though all early races...knew something of 
numeration yet the rules...were neither deduced from nor did they form part of any 
science. (Emphasis added.)

To drive home these racist beliefs in the minds of children, the text shows them images of various 
“Greek” mathematicians who are all depicted as white skinned. Actually the Greek mathematicians 
shown in the text are supposedly mostly from Alexandria, in Africa. But the authors of the school 
texts want us to believe that the achievements were all by whites. One can find these images also in 
Wikipedia. 

2 W. W. Rouse Ball, A short account of the history of mathematics, Macmillan and Co., London, 1912. Reprint, 
Dover New York, 1960, pp. 1-2 (emphases mine).  



But how do we know about the color of their skin? We cannot guess that only from the language. 
For example, the language of the present book is English, but it does not mean that I have a white 
skin. So, how exactly do we know that the images in the textbook are honest? 

Actually, they are only a reflection of the NCERT expert’s desire to propagate racist prejudices, for 
there is no evidence whatsoever for the color of the skin. Indeed, there is no evidence that the 
persons in question even existed.

Did “Euclid” exist?

Did the “Greeks” described in the text even exist? The chapter is titled “Euclid’s geometry”. So, 
what exactly is the evidence that a person “Euclid” existed and wrote the text? 

In fact there is none. The leading expert on the history of Greek mathematics, David Fowler, 
admitted long ago that there is no evidence for “Euclid”.  

“<< what is known, at present,
1. on the person Euclid ... >>

Nothing.” 3 

But the NCERT persists in showing white-skinned images of Euclid”, and will not inform children 
that “Euclid” was probably a black woman. Clearly, the school text is grounded in colonial 
education, which sought to impress those it educated that the white-skinned master was “superior”.

Who authored the book that “Euclid” wrote

And what do we know about the book “Euclid” wrote? The story goes that “Euclid”, who 
supposedly lived in -300 CE, authored a book called Elements. But we have no manuscript of the 
book Elements from anywhere near that time. As Fowler pointed out (see link above), our earliest 
manuscript is from some 1200 years later (888 CE). This manuscript is not only from another time, 
it is from another land (Turkey), in another language (Byzantine Greek). 

Worse, even this late manuscript of the Elements, from another land, in another language, does 
NOT mention Euclid as the author. 

The name “Euclid” seems to have arisen from bad Latin translations of Arabic books, which started 
in Toledo in 1125 CE. Therefore, the name “Euclid” or “Uclides” may be just a misunderstanding of 
a  sub-title “Key to geometry” (Ucli = key, des = geometry), or rational geometry (aqli = rational, 
des = geometry).  Numerous such translation howlers are known to have occurred at the Toledo 
mass translations; for example, the foolish misreading of jiva as jaib, hence fold or sinus, leading to 
sine, a wrong term still used for “trigonometric” functions today. So, “Euclid” is perhaps just 
another translation howler.

Even worse, when Byzantine Greek texts of the Elements arrived in bulk in Europe in the 15th c., 
after the Islamic conquest of Istanbul, an even embarrassing fact emerged. These Greek texts 
attributed the authorship of the Elements to Theon or to an unknown author who wrote the book 

3 David Fowler,  http://mathforum.org/kb/thread.jspa?threadID=381990&messageID=1175734. Historia Matematica 
discussion list, 10 Nov 2002

http://mathforum.org/kb/thread.jspa?threadID=381990&messageID=1175734


“based on the lectures of Theon”. As a leading Western authority on Greek mathematics, Thomas 
Heath explains, 

All our Greek texts of the Elements up to a century ago...purport in their titles to be 
either “from the edition of Theon”…or “from the lectures of Theon”.4

It should be recalled that Theon came at the end of the 4th c. some 700 years after the 
purported date of Euclid. Changing the author may well compel us to read the text quite 
differently, as explained below. 

As Heath further adds, Euclid’s name does not appear even in Greek commentaries on the 
Elements because the Greek commentaries

“commonly speak of the writer of the Elements instead of using his name”5.

That is, Greek commentators on the Elements speak  anonymously about the “author of the 
Elements”. 

So, what exactly is the evidence that there was a Euclid who wrote the Elements? The “evidence” 
that we are offered comes from one remark in a commentary on the Elements attributed to Proclus. 
Proclus lived in the 5th c. some 800 years after “Euclid”, so it is already strange that he should be 
the first to mention Euclid. In actual fact, the earliest manuscript of Proclus’ work is on paper, 
which made a late entry into Europe (around the 13th or 14th c.). So, the remark comes from some 
1600 years after “Euclid”. To survive that long, a book, in those days had to be repeatedly copied 
out. 

In those 1600 years any scribe who copied out the book could have added that remark. Indeed, the 
remark says that Archimedes’ cited “Euclid”. Actually, the earliest known work of Archimedes is 
also from the 16th-17th c. CE, around 1800 years after Archimedes. The remark cites the book 
Elements, not the person Euclid. It was not the custom in Archimedes’ time to cite books in such a 
manner, since the texts were not standardised. Besides the citation is in only one place, indicating it 
was a marginal note made by one reader which was careless copied out as part of the original text 
by a scribe.  For these reasons, the “Archimedes’ remark” is believed to be an interpolation. Since 
the author of the “Proclus’ remark” knew of that later day “Archimedes interpolation”, the “Proclus’ 
remark” must be an even later-day interpolation. 

Does the existence of Euclid matter?
Some people ask: how does it matter, whether Euclid or some xyz wrote the book Elements?  It 
matters because changing the author changes the understanding of the book. We can interpret the 
book either (a) using the myth (Proclus’ purported remark), or (b) by reading the book (and the rest 
of Proclus’ commentary). The two interpretations do not match. The NCERT school text goes by the 
myth, and just ignores both the book and the commentator. 

Thus, the NCERT text compares what Greeks did to what everyone else in the world did in 
geometry, to claim that Greeks did geometry in some “superior” way. What exactly was that 
“superior” way? The NCERT text says that “The Greeks were interested in establishing the truth of 

4 Thomas Heath, A History of Greek Mathematics, Dover, New York, 1981, p. 360.
5 Heath cited above, p. 357. 



the statements they discovered using deductive reasoning” (NCERT, class IX, chp. 5, pp. 78-79). 
That is the text claims Greeks and only Greeks gave deductive proofs. 

The aim of the NCERT text is to steer children towards formal mathematics, where the proofs are 
based on deductive reasoning as the Appendix 1 of the same text explains. 

This raises two questions. (1) Were the Greeks the only one’s to use deductive reasoning? and (2) 
Did the Greeks actually give deductive proofs in the sense of present-day formal mathematics?

The answer to both questions is: NO. Not only does the school text lie about the skin color and the 
Greeks involved, it lies also about what they did, AND about what others did.

Indians too used deductive reasoning
First, Greeks were certainly NOT the only one’s to use deductive reasoning everyone in the world 
used reasoning. In particular, Indians too used reasoning. Most schools of Indian philosophy (with 
the exception of Lokayata considered below) accepted the use of reasoning. For example, by 
observing smoke one may deduce the existence of fire. This kind of reasoning was also used by 
Indians in mathematics. 

Indeed, this kind of reasoning was also used in the Indian proof of the “Pythagorean theorem”. One 
frequently hears that Pythagoras provided a proof of the theorem, and that the theorem is hence 
named after him.6   However, no one knows what is the proof that Pythagoras supposedly gave or 
where he even stated it!  What we do hear is that “Pythagoras”,  belonged to a religious cult, so at 
best his interest in geometry was religious. 

Indeed, there is no evidence at all for the existence of Pythagoras: he is simply a myth.7 This is (or 
ought to be) well known to the NCERT experts. Nevertheless, the term “Pythagorean theorem” is 
repeated 32 times in the class 10 mathematics text.  Hence, children grow up indoctrinated into the 
belief that the theorem was due to Pythagoras, and grow up in awe of the West. That mental 
dominance was the clear aim of colonial education, and that goal is continued in Indian school texts 
today by experts who are totally faithful to the West, and have no qualms about stuffing falsehoods 
in the minds of gullible children. 

However, there is evidence that Indians did state the proposition, and they did have a proof of the 
proposition. The statement of the proposition is found in various sulba sutra-s. In the Manava sulba 
sutra (10.10), the statement is found in a unique form, involving square roots, beyond the reach of 
the arithmetical capabilities of the Greeks.8 We will see this in more detail later on. 

The other key thing to note is this: unlike the Elements, the “Pythagorean proposition” is not the last 
(or penultimate) proposition: in the Indian case it is the first proposition.  

Here is the proof of the Pythagorean theorem from the Indian text Yuktibhasa.9

6 Probir Purkayastha, “Mumbo jumbo as science in the Science Congress", Ganashakti: 
http://ganashakti.com/english/comments/details/156

7 Pythagoras was merely the mythical head of a cult known as “Pythagoreans”. C. K. Raju, “The Pythagorean 
controversy”, Frontier Weekly, 47 (34), 1-7 March 2015.  
http://www.frontierweekly.com/archive/vol-number/vol/vol-47-2014-15/47-34/47-34-The%20Pythagorean
%20Controversy.html. 

8 C. K. Raju, “Black thoughts matter: decolonized math, academic censorship, and the “Pythagorean” proposition”, 
Journal of Black Studies, 48(3), 2017, pp. 245-278, https://doi.org/10.1177%2F0021934716688311, 

https://doi.org/10.1177%2F0021934716688311
http://www.frontierweekly.com/archive/vol-number/vol/vol-47-2014-15/47-34/47-34-The%20Pythagorean%20Controversy.html
http://www.frontierweekly.com/archive/vol-number/vol/vol-47-2014-15/47-34/47-34-The%20Pythagorean%20Controversy.html
http://ganashakti.com/english/comments/details/156


The proof is easy. We draw (on a palm leaf) a square on the longer side (koti, base) of the given 
right angled triangle. On its upper right corner we erect another square with side equal to the shorter 
side (upright, bhuja) of the triangle. We then cut out the two triangles as indicated in the figure, and 
rotate them to get a big square on the hypotenuse of the original right-angled triangle. 

To summarise, contrary to various widespread myths, Pythagoras gave no proof, there is no 
evidence he existed, and no indication that he was interested in giving deductive proofs. On the 
hand, Indians surely stated the proposition, and gave various proofs. They understood the need for 
proof. So, again, we have a whole bunch of lies told by racist historians and blindly copied by the 
NCERT school text. 

Note that the Indian proofs are much easier, for they prove the Pythagorean theorem in one quick 
step: no need of 46 intermediate propositions as in the Elements. 

So, what did Greeks do which was different?

Formal mathematical proof

Before coming to the Greeks, let us  look at the notion of a formal mathematical proof, as described 
in the Appendix 1 of the NCERT text. 

To cut a long story short, a formal mathematical proof,10 is defined as sequence of statements, in 
which every statement is either an axiom, or is derived from preceding statements by some rule of 
reasoning. 

That is, in a formal mathematical proof (as explained in appendix 1 of the NCERT class 9 text) one 
must proceed ONLY from axioms and reasoning, not facts. No facts or empirical observations 
can be introduced in the course of a formal mathematical proof. 

Briefly, a normal mathematical proof admits the evidence of the senses, it admits empirical proofs. 
In formal mathematics, empirical proofs are prohibited. 

9 C. K. Raju, “Computers, mathematics education and the alternative epistemology of the calculus in the 
Yuktibhasa”, Philosophy East and West, 51:3 (2001) pp. 325–36 (http://ckraju.net/papers/Hawaii.pdf).  This is 
different from the proof (upapatti) demanded in Bhaskara’s Beejaganita. in the context of the solution of quadratic 
equations (verse 13 chapter on quadratic equations, ed. M. M. Pandit, Sudhakara Dwivedi, Varanasi Sanskrit series, 
p. 69. ed. D. P. Devchandra Jha, Chowkhamba, Varanasi, p. 246).  

10 E.g., E. Mendelson, Introduction to mathematical logic, van Nostrand, New York, 1964, p. 29.

http://ckraju.net/papers/Hawaii.pdf


The Indian proof of the “Pythagorean theorem” involves the empirical; we draw the figures, we cut 
them, move two triangles about in space, to see the equality of the two areas in question. 

So, the normal math of Indians used reasoning, and formal math uses reasoning. The difference is 
that normal math admits the empirical, formal math prohibits it. But this difference is never once 
mentioned in the NCERT text. The text uses just the word “reasoning”. It suppresses the prohibition 
of the empirical. It aims to deceive children: it carries forward the tradition of colonial education 
which aimed to deceive children by telling them numerous lies at an early age, so numerous that the 
human mind is later on unable to spot the truth.

Anyway, the answer to question (1) (“Did the Greeks ALONE use reasoning?”) is NO. Greeks may 
have used reasoning, but so did Indians. The passage in the NCERT text is grossly misleading. 

The proofs in the Elements
So, did the Greeks do something different? Did they give formal mathematical proofs? The answer 
again is NO. 

The 10th century book Elements, and its later versions,11 do mention “axioms” and “common 
notions”, and even state proofs. But the similarity is ritualistic: it is false that the proofs in Elements 
are based SOLELY on axioms or postulates and exclude the empirical. That is the proofs in the 
Elements are NOT formal mathematical proofs. Specifically, while such was the false belief widely 
prevalent in Europe, until the 19th c., it is now well known for the  last hundred years that this belief 
is false. The fact is there isn’t a SINGLE formal deductive proof in the Elements, the book 
attributed to “Euclid”. 

Specifically, consider Proposition 1 of the Elements, which is “To construct an equilateral triangle 
on a given line segment”. The proof of Proposition 1 in the Elements involves the empirical, and 
does NOT proceed solely from axioms. Two arcs are constructed with radius equal to the length of 
the line segment, and centre at each end of the line segment. The proof involves the intersection 
of two arcs. While one can SEE the arcs intersecting, this is an empirical matter, and cannot be 
proved from any axioms. If the arcs are drawn on a pixelated computer screen, they look 
continuous, and will still seem to intersect, but they may or may not have a point in common, as 
shown in the figures below.

This is also true of Proposition 4 (the side-angle-side theorem) that it involves an empirical proof. 
The proposition is that if two triangles have adjacent sides and included angle equal, then the two 
triangles are equal. This is proved empirically by moving one triangle in space, rotating it, and 
placing it on top of another to SEE that they are identical. This is unquestioningly an empirical 
proof. That 4th proposition is used in the proof of the 47th proposition (the “Pythagorean theorem”). 

11 T. Heath, The thirteen books of Euclid’s Elements, Dover, New York, 1956, vol. 1. 



Therefore, there is solid counter-evidence that the proofs in the book Elements DO use the empirical 
and are NOT, therefore, different in principle from the Indian proof of the Pythagorean theorem. 

However, there is one difference, the proofs in the Elements are extremely long-winded. Why are 46 
intermediate propositions needed to prove the “Pythagorean theorem”? Formal mathematics is built 
on the philosophical claim that deductive proofs are superior to empirical proofs. Specifically, the 
West believed that deductive proofs are infallible whereas empirical proofs are fallible. If so, then if 
empirical proofs are permitted at one stage, then, since a chain is only as strong as its weakest link, 
they may as well be permitted everywhere. So, if empirical proofs are admitted at one stage, then 
the “Pythagorean theorem” can just as well be proved in one step, as was done in India. So, if 
empirical proofs are permitted, there is no virtue to the order of the theorems in the Elements, and 
46 intermediate propositions are NOT needed. 

What Cambridge University did

However, until the end of the 19th c., Cambridge University foolishly required12 that, for its 
examinations, the exact order of the theorems in the Elements be rigidly and ritualistically followed. 

This requirement was even after Cambridge “liberalised” its math syllabus to allow that the proofs 
in the book Elements need not be imitated. 

Cambridge went by the myth that “Euclid” gave deductive proofs, so the exact order was important. 
However, to stick to the order of propositions in the Elements it was necessary to include 
propositions 1 and 4 which have empirical proofs. Once empirical proofs are admitted at one step in 
the chain, they may as well be admitted everywhere. So, the “Pythagorean theorem” (proposition 
47) can be proved in one step as in the Indian proof. But the foolish Cambridge system of  teaching 
geometry was blindly copied in India since Indian education was colonial education which taught 
blind imitation, minus common sense. 

At the beginning of the 20th c. it was acknowledged in the West that there are no actual deductive 
proofs (proofs solely from axioms) in the Elements, and Bertrand Russell declared the  proofs in the 
Elements to be full of errors.13  He added, “Thus Euclid fails entirely to prove his point in the very 
first proposition.... it is a scandal that he should still be taught to boys in England”. 14 However, in 
the spirit of blind imitation of the West and total lack of accountability, the NCERT is still pursuing 
the bigger scandal of teaching “Euclid” in independent India. 

Instead, the statement that the Greeks used deductive reasoning in some different way in 
mathematics in the current school text should be replaced by the statement that all evidence shows 
that “Greeks” did NOT reason in any different way, from Indians, Egyptians etc., though that was a 
widespread Western myth contrary to all known facts. Children should be taught instead to beware 
of believing in such myths, still extensively available online.  

12 H. M. Taylor, Euclid’s Elements of geometry, Cambridge university press, 1893. It begins with the related note of 
the Cambridge examination board which is posted online at http://ckraju.net/geometry/cambridge-note.html. 

13 B. Russell, “The Teaching of Euclid”, The Mathematical Gazette 2 (33) (1902), pp. 165-167. Posted online at http://
ckraju.net/geometry/Bertrand%20Russell%20on%20Euclid.htm. 

14 B. Russell, “Mathematics and the metaphysician”, in Mysticism, logic, and other essays, George Allen and Unwin, 
1918, London, chp. 5. Available online at https://en.wikisource.org/wiki/Mysticism_and_Logic_and_Other_Essays/
Chapter_05. 

https://en.wikisource.org/wiki/Mysticism_and_Logic_and_Other_Essays/Chapter_05
https://en.wikisource.org/wiki/Mysticism_and_Logic_and_Other_Essays/Chapter_05
http://ckraju.net/geometry/Bertrand%20Russell%20on%20Euclid.htm
http://ckraju.net/geometry/Bertrand%20Russell%20on%20Euclid.htm
http://ckraju.net/geometry/cambridge-note.html


Did “Euclid” err?

Bertrand Russell took pains to point out that the proofs in “Euclid” are erroneous if regarded  as 
deductive proofs. But when he called them “a tissue of nonsense”,  he assumed that it was 
“Euclid’s” intention to give deductive proofs. But, how does one know the the intentions of a non-
existent person? Obviously, on the strength of that single forged remark in the copy of the text of 
Proclus that such was “Euclid’s” intention. The intentions of an author must be related to his or her 
social circumstances, and there were no compelling social circumstances in “Euyclid’s” time to 
provide deductive proofs. There was not even any widespread intellectual debate in Greece which 
required “irrefragable proofs”.  To the contrary, once again, there is plenty of counter-evidence that 
the Greeks, from the Pythagoreans through Plato and on to the neo-platonists such as Proclus, were 
mainly concerned with geometry for religious reasons. This fact is never explained to students. We 
take this up in Appendix 1.

That is it was never the aim of the Elements to provide deductive proof. Its aim was to arouse the 
soul by driving attention inward.  But Russell was so indoctrinated by the myths his Cambridge 
education taught that he did not notice it. Russell  berated the use of figures in the Elements as 
inessential to deductive proof. That is true. But, as pointed out in Plato’s Phaedo (see appendix), 
diagrams played an essential role in the religious view of geometry that it concerns mathesis or 
arousal of the soul. Mathesis means learning, which Plato connected to the soul. So, in modern 
language we would say that diagrams or visualisation are a great tool for learning. Russell’s claim 
that “Euclid erred” is based on the false belief (on the strength of one clearly interpolated remark) 
that “Euclid intended deductive proofs”. But the real author of the Elements never did intend such 
proofs. (So, the real author matters.)

The most interesting aspect of the Greek religious connection of geometry is  that the very word 
mathematics derives from mathesis. Wikipedia twists facts pretending that mathematics derives 
from “mathema” or the connection to science, not religion. But Wikipedia cannot cite any primary 
source such as Proclus for that etymology.

Why deductive proofs are inferior to empirical proofs-1
The idea that formal mathematics is superior is the core superstitious belief that the NCERT seeks 
to instill by using the false “Euclid” myth. 

That is, formal mathematics and its proofs are based on the Western superstition that deduction is 
infallible or at any rate less fallible than induction. This superstition is contrary to elementary 
common sense.  There are many reasons why deduction is fallible.15

As the Indian Lokayata (“people’s philosophers”) pointed out, there is no guarantee that deductive 
proof leads to valid knowledge. One simple reason is that the axioms or postulates may be invalid. 

As the NCERT class 9 text (p. 296) correctly states, the term “axiom” (which once meant 
uncontested truth) is today used interchangeably with the term “postulate”. Both have come to to 
mean anything that one ASSUMES to be true, without proof (pp. 297-98). As Bertrand Russell put 

15 C. K. Raju, “Decolonising mathematics”, AlterNation 25(2) 2018, pp. 12-43b. https://doi.org/10.29086/2519-
5476/2018/v25n2a2. 
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it, “We then take any hypothesis that seems amusing, and deduce its consequences”.16 But if the 
assumption is false  the deduced conclusion  or mathematical theorem will also be false or invalid 
knowledge. Therefore, formal mathematical theorems are NOT valid knowledge. Students must be 
warned about this. 

To illustrate this, the favourite Lokayata example was that of a wolf’s footprints. A man makes a 
wolf’s footprints at night. The next morning villagers incorrectly deduce that a wolf was around. 

An even simpler example is that of the horned rabbit.17 Consider the propositions (a) all animals 
have two horns, (b) a rabbit is an animal, therefore (c) all rabbits have two horns. The conclusion is 
validly deduced, but it is patently absurd, and shows how deduction can easily lead to faulty 
conclusions. Now, the conclusion is faulty because the assumption (a) is faulty. 

Formal mathematicians accept that the theorems of formal mathematics are at best relative truths, 
relative to the assumptions or postulates.  As Russell (cited earlier) put it, “[Formal] mathematics 
consists entirely of assertions to the effect that, if such and such a proposition is true of anything, 
then such and such another proposition is true of that thing.” 

However, the NCERT text deliberately hides this weakness of formal mathematics from students. 
Formal mathematics does NOT explain whey certain constructions go through; it only tells us about 
the consequences of some assumptions, which may or may not be valid. 

Why deductive proofs are inferior to empirical proofs-2

Isn’t there some way in which the theorems of formal mathematics may be valid knowledge? This 
would require that we check whether the assumptions or postulates are valid. But how does one 
check the validity  of the assumptions or postulates of formal mathematics? The school text is 
confused on this point and misleads students about the fact that THERE IS NO EMPIRICAL WAY 
TO VERIFY THE POSTULATES OF FORMAL MATHEMATICS. 

Thus, formal mathematics historically began in the 20th c. with the rejection of empirical proofs in 
"Euclid's" Elements, by Hilbert, Russell et al., particularly proposition 1 (involving intersecting 
arcs) and proposition 4 (SAS). The attempts to “repair” the proof of proposition 1 involved 
Dedekind cuts, or formal real numbers. This needs a METAPHYSICS OF INFINITY. Even a single 
real number such as √2  cannot be written down EXACTLY, for putting down all the infinite 
decimal places will take an eternity of time. This can only be done in the imagination, that is to say 
non-physically. But an uncountable infinity of real numbers is asserted to exist. This requires a 
vaster metaphysics of infinity in the form of axiomatic set theory18 (since Cantorian set theory was 
not good enough). Any such beliefs about infinity are not physically testable; they are irrefutable, 
unverifiable, hence metaphysics in the Popperian sense. Such metaphysics can never be universal.

As a simple example, consider Hilbert's first axiom for his (synthetic) geometry19: "two distinct 
points A and B always completely determine a straight-line a." If we try to verify this with two dots 
A and B marked on a piece of paper we find that this is FALSE. The two dots always have some 

16 Bertrand Russell, “Mathematics and the metaphysicians”, cited above, 2nd paragraph (labeled 75). .
17 C. K. Raju, “Mathematics and censorship”, Kafila online, https://kafila.online/2017/06/25/mathematics-and-

censorship-c-k-raju/ 
18 Many people, including mathematics teachers seem confused about axiomatic set theory. For axiomatic set theory, 

see, e.g., Mendelson, cited earlier. 
19 D. Hilbert, The Foundations of Geometry, trans. E. J. Townsend, Open Court, La Salle,  reprint 1950, 

http://ckraju.net/geometry/Hilbert-Foundations-of-Geometry.pdf.
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finite extent and can therefore be connected in different ways by straight lines which are NOT 
identical. That is two dots do NOT completely determine a straight-line. Hilbert's first axiom is 
empirically false. 

To hide this empirical falsehood, the NCERT text tries to nudge the imagination of the student to 
believe in the axiom. The process of indoctrination begins in class 6 where the NCERT text tries to 
make students believe that a "true" geometric point must be INVISIBLE.20 Obviously, statements 
about something invisible cannot be readily empirically verified. (A geometric point also does not 
have any indirect consequences from which its existence may be inferred like that of an invisible 
electron.) So, the student is left with no option but to believe the authority of the school text. 

Obviously also, and this is deliberately never explained to students, imagined or metaphysical 
entities may be imagined in multiple ways: one may imagine instead that two dots only 
approximately determine a straight line, and this persists even when the dots are infinitesimally 
small. But such alternative ways of imagining things is prohibited. It fetches zero marks in the 
exam. 

That is, formal mathematics is FAITH-based mathematics. One must have faith in its axioms or 
postulates, which are laid down by Western authorities. This fact is never explained to students that 
they are required to have blind faith in some Western authorities who have laid down the axioms of 
geometry or set theory. It is therefore complete bunkum to claim, as NCERT does, that this faith-
based formal mathematics is superior to normal mathematics (or FACT-based mathematics, like that 
of Aryabhata).

Why deductive proofs are inferior to empirical proofs-3

Let us suppose that the postulates of formal math have somehow been verified, or that we are only 
interested in relative truths. Are the theorems of formal mathematics valid knowledge in this case? 
The answer is still NO. 

Irrespective of the validity of the axioms or postulates at the beginning of formal mathematics, THE 
PROCESS OF DEDUCTION IS STILL A HIGHLY FALLIBLE AND ERROR-PRONE PROCESS. 
Though contrary to Western superstitious faith in deduction, this is easily verified. When it comes to 
a complex mathematical proof, even the foremost mathematicians often make mistakes, erroneously 
imagining that they have proved some theorem. A recent example is the claim by Michael Atiyah 
that he had proved the Riemann hypothesis.21 

20 NCERT Class 6 mathematics text,  69: “By a sharp tip of the pencil, mark a dot on the paper. Sharper the tip, 
thinner will be the dot. This almost invisible tiny dot will give you an idea of a point.” The idea that a point is 
invisible, hence not accessible to the senses is reiterated for emphasis on p. 70: “Of course, the dots have to be 
invisibly thin.” How do students know the properties of an invisible point? 

21 https://www.newscientist.com/article/2180504-riemann-hypothesis-likely-remains-unsolved-despite-claimed-  
proof/. 
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These are not isolated mistakes. There is a systematic reason why deduction is more fallible than 
induction. Errors in empirical proofs involve errors of the senses; errors in deductive proofs 
involved errors of the mind; and the mind (especially the indoctrinated mind) is far more easily 
deceived than the senses. The game of chess provides a common example of the errors that arise in 
a complex chain of deduction. EVERY human being ALWAYS errs in chess, and therefore every 
human being always loses to a machine. 

The fact that errors frequently arise in complex deductive proofs has two consequences. First, since 
a deductive proof is fallible it must be repeatedly rechecked (as anyone who has performed a 
complex calculation or done a formal proof knows). Checking it a dozen times does not, however, 
eliminate the philosophical doubt about its validity. That is a deductive proof must be inductively 
verified, so deduction is no less fallible than induction.

Second, the fact is that the present (colonial) system of education followed by NCERT makes most 
people mathematically illiterate. For example, our school texts teach about real numbers and set 
theory, but no student I have examined could clearly and correctly state even the definition of a real 
number or a set.22 No mathematician I know has checked the 378 page proof of 1+1=2 given by 
Russell. The proof of 1+1 = 2 in formal real numbers (from first principles) is far more complex and 
may run into a thousand pages. It has never been written out fully to my knowledge. 

Therefore, for even the proofs of the simplest mathematical theorems like 1+1 = 2, the vast majority 
of educated people have no choice but to trust and have faith in mathematical authority. That is, the 
belief in the validity of deductive proofs is almost entirely a matter of faith (in Western 
authority) both as regards assumptions and postulates AND as regards the theorems derived from 
them. But highly authoritative mathematicians may be wrong or plain dishonest.23 Faith in authority 
is always more fallible than facts and empirical observations; hence deduction is MORE fallible 
than induction.

Therefore, the NCERT text must be corrected to point out that common sense shows that formal 
(deductive) mathematical proofs are always inferior to inductive and empirical proofs though 
Western philosophers, driven by their indoctrination into church superstitions, have long 
erroneously believed to the contrary.

Hiding the church connection

Amidst this mass of lies about “Euclid” and his intention to provide “superior” deductive proof, 
there is also a key lie of omission. The reference to Greeks conceals the persistent church interest in 
the myth of “Euclid” and the supposed philosophy.  Obviously, asking people to imitate the Greeks 
is one thing: asking them to imitate the church is another. The latter would make them suspicious; 
the reference to the Greeks hides the suspicion. 

“Euclid” as a church text

The one solid fact about “Euclid’s” Elements is that it was used as a church text for centuries. The 
other solid fact is that, for centuries, the church burnt dissenting books as heretical (including 
burning the oldest Aramaic Bibles in India). Therefore, if the church approved of a text it HAD to 
be theologically correct, and useful to the church. How exactly?

22 See the pre-test question paper posted at http://ckraju.net/sgt/3-question-paper-pre-test-sgt.pdf
23 http://ckraju.net/atiyah/atiyahcase.html  . 
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Europe first came to know about the book through Crusading spies like Adelard of Bath and the 
Toledo mass translations of Arabic texts ca. 1125 CE.24 It remained an essential text for priests 
trained in church institutions such as Cambridge University etc. until the 20th c. As we saw, until 
1888 students of Cambridge were required to blindly copy proofs in the book; later they were told it 
was necessary only to stick to the order of proofs in the book. 

The NCERT text never warns the students that the book Elements attributed to “Euclid” was used as 
a church text, to train priests, for centuries. The moment we acknowledge this fact, it needs an 
explanation: what benefit did the church derive from this?  

Christian rational theology

The fact is that Christianity and the church had nothing to do with reason until the Crusades, when 
the church adopted the theology of reason, adapting it from Muslim rational theology (aql-i-kalam). 
The church adopted reason because it could find no other way of persuading Muslims to convert. 
(The Crusades were fought to convert Muslims by force, the way pagan Europe had been earlier 
converted by force. Muslim Europe then was the richest part of Europe; however, the combined 
armies of Christian Europe proved to be militarily too weak, forcing the church to resort to 
persuasion as the preferred means of conversion, to enlarge its kitty.) 

Why the church rejected facts as inferior

Now, it is simple common sense that facts are fatal to church dogmas about virgin birth etc. 
Accordingly, when the church adopted the Christian theology of reason, it glorified faith-based 
reasoning and declared fact-based reasoning (as in science) to be inferior. For example, Aquinas 
reasoned about the number of angels that can fit on a pin, he obviously had no facts about angels, 
but just postulated whatever he liked.25 (Aquinas is called a “saint” on the superstitious belief that 
he performed at least two miracles AFTER his death.)

That is, faith-based reasoning suited the 
church, therefore, the church glorified it as 
“superior” to fact-based reasoning. But this 
“superiority” does not suit Indian children 
who learn mathematics for its practical value 
for science and engineering, not with a view 
to propagate church beliefs. Indeed, a formal 
mathematical proof of 1+1 =2 adds nothing 
to the practical value of 1+1=2 for commerce 
or science or engineering, which existed from 
long before formal mathematics. However, 
the formal proof of even such a simple thing 
as 1+1=2 is very complex. It took Whitehead 
and Russell 378 pages in their Principia  
Mathematica. This complexity of the proof 

24 More details and references in Euclid and Jesus cited earlier. 
25 Thomas Aquinas, Summa Theologica, First Part, Q. 52, article 3. 

http://www.newadvent.org/summa/1052.htm#article3. 
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makes it impossible for most students to understand any mathematics fully, not even a simple thing 
like 1+1=2. Those who have no knowledge must ask someone they trust. Therefore, it forces 
everyone to trust authority, which is localised in the West. For example, for everything today, 
people ask Wikipedia, which trusts only Western secondary sources. 

The Greeks: the church’s sole friends

The church connection also explains the myth of Euclid. First, the (post-Nicene) church (e.g. 
Eusebius) regarded the EARLY Greeks as its sole friends, and declared all others to be its enemies 
to be killed en masse or enslaved, as happened across centuries with pagans, Muslims, native 
Americans, Maya, Inca, Australian aborigines, and Egyptians and other blacks in Africa.26 
Therefore, church historians always chauvinistically attributed all “pre-renaissance” science to the 
Greeks, real or imaginary. There is no primary evidence for any of these chauvinistic claims about 
Greek achievements. But there are piles of secondary literature, and Wikipedia promotes belief in 
these by insisting on Western secondary sources, so that control of “authorised” knowledge always 
stays in Western hands. 

Second, colonial education came as church education (there was no secular education in Britain 
before the British Elementary Education Act of 1870; even after 1870 it was still Christian 
education but non-denominational). The aim of church education was to do church propaganda. The 
key aspect of church propaganda is to teach faith. Because church ideology keeps changing as 
convenient, the faith must be faith in church authority. The effect of this indoctrination is clearly 
visible in NCERT and its “experts”, all of whom implicitly believe in the authority of church 
institutions such as Cambridge. 

The stock aspect of church propaganda was to say “:we are superior, you are inferior, imitate us”. It 
started with telling “pagans” that the Christian God was “superior” since more powerful than the 
pagan gods, a distinction made clear in the grammatical structure of the English language where the 
Christian God is always spelt with a capital G.  In this spirit of teaching the superiority of the West, 
the first things mission schools taught was that everything about Indian culture was inferior: the 
language we speak (Hindi etc.), the way we eat (sitting on the floor, using hands), what we eat 
(vegetarian food), the clothes we wear (slippers, pyjamas etc.), and that it is a mark of superiority to 
speak English, eat at a table, eat with spoon and fork, eat non-vegetarian food, wear suits-boots and 
ties etc. in hot weather. 

Imitating the church

The important thing to note is that we never made a critical assessment of any of these claims of 
superiority. For example, we mindlessly rejected our superior Indian calendar and adopted the 
inferior Christian calendar. This is harmful to our agriculture and economic interests for the 
Christian calendar has no rainy season, needed for Indian agriculture. But it serves the church 
purpose, for it forces us to recite a variety of Christian superstitions, such as reciting AD, BC, with 
every date we utter, linking our date of birth to the supposed date of Jesus etc. 

The NCERT school text  follows the same rant in the teaching of geometry: whatever the rest of the 
world did was inferior, what the early Greeks (sole friends of Christians) did was superior, and we 
should imitate it. 

26 For details of the relevant papal bulls see, e.g., C. K. Raju, “The meaning of Christian ‘discovery’”, Frontier 
Weekly, http://www.frontierweekly.com/archive/vol-number/vol/vol-47-2014-15/47-29/47-29-The%20Meaning
%20of%20Christian%20Discovery.html. 
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Actually, under the guise of imitating the Greeks,  students are being taught to imitate the church, 
for the book Elements does NOT reject facts the way the church did.  Church propaganda is 
invariably supported by myths. Hence, the myth of Euclid, since, the later-day Greeks, such as 
Theon etc., and the real author of the Elements, his daughter Hypatia, were against the church, it 
was deeply embarrassing for the church to acknowledge that they were the authors of a key text it 
used.  (A  Christian mob burnt the library of Alexandria of which Theon was the last librarian, 
Hypatia was lynched by another Christian mob and raped and killed most brutally on the altar of a 
church.) Therefore, a theologically correct but unknown “Euclid” (probably a subtitle Ucli + des 
meaning key to geometry), was concocted since that made it easier to reinterpret the book to suit the 
church theology of “reasoning minus facts”.  And any intention whatsoever could be attributed to an 
unknown person, especially with the help of a few suitable forgeries, and some dishonest historians, 
such as Heiberg, who forged a suitable source for “Euclid” in the 19th c. 

A hotch potch of incompatible geometries
These multitudinous falsehoods in the NCERT text have a very bad effect also on the content of 
what is taught. 

As we have seen, the Euclid myth was important for the post-Crusade church theology of reason. As 
is also well known the church ruled the minds of Europeans for centuries. Therefore, when the 
multiple  falsehoods in the Euclid myth started to surface, this became a major issue at the turn of 
the 20th c.

Because the Western myth of “Euclid” was false, it had to be repeatedly “adjusted”, to “save the 
story”. Because of NCERT’s policy of blind imitation, the NCERT school text ends up teaching the 
original myth PLUS all its “adjustments” simultaneously! This results in the comic teaching of a 
hotch-potch of incompatible geometries.  

Thus, the West tried to “save the story”  of “Euclid and his deductive proofs” by modifying the 
proofs given in the Elements. This was done in various ways. 

Dedekind cuts

Robert Dedekind first noticed that the proof of Proposition 1 in the Elements is “faulty” in the sense 
of a formal proof, for the theorem does not follow from any axiom. He tried to “save the story” of 
axiomatic proofs in “Euclid” by inventing “Dedekind cuts” which ensure that two arcs which are 
seen to intersect will always intersect. Today, Dedekind cuts are also known as formal real numbers. 
(Of course, these “real” numbers exist only in the imagination: they are unreal.) 

However, Dedekind was unable to formulate his axioms about cuts correctly. That needed Cantor’s 
set theory which was itself problematic and incoherent, as shown, for example, by Russell’s 
paradox. These problems were supposedly settled by the formal (or axiomatic) set theory of the 
1930’s. However, axiomatic set theory is far too complicated to teach to 9th standard students. In 
fact, today most people including professional mathematicians and heads of  IIT mathematics 
departments cannot even correctly define a set. 

What 9th standard students are told (indirectly) is that it is incorrect to define a set as a “collection of 
objects” (as other NCERT text books do define) for that would require us to define “collection” and 
“object”. As the text puts it (pp. 80-81) “to define one thing you need to define many other things”,  
precipitating an infinite regress (“you may get a chain of definitions without end”). What the text 



avoids explaining is that the objects such as point, line, etc. that the geometry book talks about are 
unreal, and purely imaginary, so the infinite regress can NEVER be terminated by pointing 
empirically towards a real object.

Second, among others, Bertrand Russell noticed that the proof of Proposition 4 in the Elements is 
“faulty”, in the sense of a formal proof, for  it is an empirical poof. However, he argued that the 
myth (of deductive proofs in the Elements) could be preserved by rejecting the actual proof of  the 
4th proposition (SAS) of the Elements, and replacing the SAS theorem by the SAS postulate (as 
taught in our NCERT texts today). However, the piecemeal efforts of Dedekind or Russell are not 
enough for a full axiomatic treatment of “Euclid’s” geometry. 

Hilbert’s synthetic geometry

 
The first fully axiomatic treatment was given at the turn of the 20th c. by David Hilbert. To try to 
explain the seeming extreme prolixity of the Elements, Hilbert proposed his synthetic geometry.27 

“Synthetic” means that distances are NOT allowed to be measured, since measuring distances by 
using a ruler is an empirical process, which involves picking and carrying the ruler, and placing it 
above the line segment to be measured. The original proof of Proposition 4 (SAS) is disallowed on 
exactly this ground since it uses such an empirical process. To copy Hilbert, the NCERT school text 
(p. 113) declares that SAS is an axiom.

Hence, Hilbert’s synthetic geometry is  taught alongside the use of the “compass-box” or “geometry 
box” to teach geometry. If it is possible to measure lengths, then SAS is a theorem not a postulate. 
To repeat, if one does axiomatic geometry, one must stop teaching empirical compass-box 
geometry, and vice versa. But NCERT teaches both. 

This incompatibility is never clearly explained to students. The NCERT text makes one single 
cryptic remark “ideally a ruler has no markings on it” (Class 6, p. 274).. If so, NCERT should insist 
that only unmarked rulers are supplied in the compass box. Else, if the aim is to teach synthetic 
geometry it should replace the compass box merely by straight edge and “collapsible” compasses 
which cannot be used to pick and carry distances. Else it should explain that Hilbert’s synthetic 
geometry has no practical use, and should reject it. In this case, SAS reverts to a theorem instead of 
a postulate. However, the NCERT aim is still that of colonial education: to teach blind imitation, 
and trust in Western authority and to teach students to distrust elementary common sense. Hence, it 
teaches both that it is possible to measure lengths, but that “ideally” this should be avoided!

There are other difficulties. Thus Hilbert replaced the term “equality” in the original Elements by 
“congruence” (the term used in NCERT texts). Originally (in “Neoplatonism) this term had the 
political implication of equity, while congruence has no such meaning. However, this replacement 
of equity by congruence does not work beyond Proposition 34 of the Elements which asserts that 
two parallelograms between the same parallels are equal. This asserts the equality of incongruent 
areas.  

Hence, Hilbert’s synthetic geometry which does not define distance or length measurement, does 
define area (to be able to prove the “Pythagorean theorem”). This peculiarity of Hilbert’s axiomatic 
geometry (of not defining length but defining area) is never explained to students. 

27 D. Hilbert, The Foundations of Geometry, trans. E. J. Townsend, Open Court, La Salle,  reprint 1950, 
http://ckraju.net/geometry/Hilbert-Foundations-of-Geometry.pdf.
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Birkhoff’s axiomatic metric geometry 

Dissatisfied with Hilbert’s synthetic approach, G. D. Birkhoff proposed a metric set of axioms 
“based on ruler and compass”.28 

After the 1957 Sputnik crisis, the US comprehensively restructured its math teaching, and the 
School Mathematics Study Group29 recommended that Birkhoff’s metric geometry be taught. This, 
however, goes against the book Elements for it makes the proof of the “Pythagorean theorem” very 
simple. Of course, due to its policy of blind imitation, NCERT changed its teaching of geometry in 
the 70’s (earlier it copied Cambridge texts on “Euclid”, now it copied US texts).  But it does not 
explain the difference between axiomatic metric geometry (Birkhoff’s) and empirical metric 
geometry (“compass-box geometry”). 

With empirical metric geometry it is still possible to prove the “Pythagorean theorem” in one step 
exactly as was done in the Indian proof. So, what exactly is the advantage of Birkhoff’s axiomatics? 
Obviously that it forces faith in  Western authority. The thing that can be done simply must be done 
in a complicated way which makes Western authority (Birkhoff’s) indispensable. But this is never 
explained to students. 

Religious geometry

To summarise, to save the church story of the superiority of reasoning without facts, it was claimed 
that providing deductive proofs was the mythical intention of the mythical Euclid, and that “Euclid” 
erred in executing that intention. This is yet another total falsehood, contrary to the available 
evidence, since Greek literature from Plato30 to Proclus31 speaks of a completely different 
RELIGIOUS intention for geometry.32 The very word mathematics derives from Plato’s belief in 
mathesis: that mathematics arouses the soul to make it remember its innate knowledge acquired in 
previous lives.  Students are never informed about this reality. The Wikipedia falsely claims that 
mathematics derives from mathema, not mathesis, but this false claim is based solely on the 
authority of Heath, not on any primary Greek sources like Proclus. It is contrary also to what Plato 
states in the Republic, that mathematics ought NOT to be taught for its practical value, but with a 
view to make the young men of the Republic virtuous, because it helps to arouse the soul, like 
music.

To avoid misleading and confusing students in this manner, NCERT should not conflate and teach a 
hotch-potch of five mutually-conflicting systems of geometry as if they are one and the same: (1) 
early Greek religious geometry (focus on soul and virtue), (2) church religious geometry (focus on 
persuasion and metaphysical proof),  (3) Hilbert’s synthetic geometry, (4) Birkhoff’s axiomatic 

28 G. D. Birkhoff, 1932. A set of postulates for plane geometry, based on scale and protractor. Annals of Mathematics 
33,pp. 329-345. 

29 School Mathematics Study Group, Geometry. Yale University Press, New Haven, 1961.
30 Plato, Meno, trans. B. Jowett, http://classics.mit.edu/Plato/meno.html. 
31 Proclus, Commentary, [A Commentary on the First Book of Euclid’s Elements], trans. Glenn R. Morrow, Princeton 

University Press, Princeton, New Jersey, 1970, Prologue, p. 38.  
32 The religious intent of early Greek geometry, borrowed from Egyptian mystery geometry, is explained for the 

layperson in detail in Euclid and Jesus: how and why the church changed mathematics and geometry across two 
religious wars, Multiversity, 2012. Also, see, C. K. Raju, “The religious roots of mathematics”, Theory, Culture & 
Society 23 Jan-March 2006, Special Issue ed. Mike Featherstone, Couze Venn, Ryan Bishop, and John Phillips, 
pp. 95–97, and “Teaching Mathematics with a Different Philosophy. 1: Formal mathematics as biased 
metaphysics”. Science and Culture 77 (2011) pp. 275–80. . arxiv:1312.2099, and in “Eternity and Infinity: the 
Western misunderstanding of Indian mathematics and its consequences for science today.” American Philosophical 
Association Newsletter on Asian and Asian American Philosophers and Philosophies 14(2) (2015) pp. 27–33. 
http://ckraju.net/papers/Eternity-and-infinity-Pages-from-APA.pdf. 
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metric geometry, and (5) compass-box geometry which is empirical and metric. This confused 
hotch-potch arises from blindly following various European attempts to save the false story of 
“Euclid”. Instead NCERT should teach a single system of geometry of practical importance minus 
the myth of “Euclid”. String geometry (Rajju ganita) is of greater practical importance; accordingly 
that is what should be taught. 

 



Appendix 1: Platonic geometry, mathesis, and the soul
The myths put forward in the NCERT school text about Euclid and Greek ways of doing geometry 
are not only totally devoid of evidence, but there is strong counter-evidence against them. These are 
a typical example of totally false stories spread widely by the church to suit its political interests. 

Indeed, from Plato onward we know that the Greeks did geometry for religious reasons, and NOT 
for deductive reasoning. Thus Greeks related geometry to the soul. This connection probably dates 
back to Egyptian mystery geometry. But Greeks like Plato advocated it: in Plato’s dialogue called 
Meno,33 Socrates demonstrates a slave boy’s innate knowledge of geometry, and concludes that he 
has proved the existence of the soul. 

This is Plato’s notion of the soul, as articulated by Socrates: 

The soul, then, as being immortal, and having been born again many times, and having 
seen all things that exist, whether in this world or in the world below, has knowledge of 
them all; … [since] the soul has learned all things...there is no difficulty in her eliciting 
or as men say learning, out of a single recollection...all the rest...for all enquiry and all 
learning [mathesis] is but recollection. [Plato, Meno]

Socrates’ point is that learning is recollection of knowledge acquired in previous lives. So, since the 
slave boy has an innate knowledge of geometry, and since he was not taught in this life, he must 
have learnt it in a previous life. 

Plato valued mathematics not for its practical application, but for its spiritual value. As he asserts in 
Republic (Book VII),34 he refers 

to the greater and more advanced part of geometry --whether that tends in any degree to 
make more easy the vision of the idea of good; and thither, as I was saying, all things 
tend which compel the soul to turn her gaze towards that place, where is the full 
perfection of being, which she ought, by all means, to behold.  ...

That the knowledge at which geometry aims is knowledge of the eternal, and not of 
aught perishing and transient... geometry will draw the soul towards truth, and create the 
spirit of philosophy...Then nothing should be more sternly laid down than that the 
inhabitants of your fair city should by all means learn geometry. 

Arousing the soul made a person virtuous, according to Plato. He also believed that listening 
to music aroused the soul. Hence, he advocated the teaching of mathematics and music for the 
young men of the Republic to make them virtuous. Plato did NOT advocate formal deductive 
proof. Indeed, formal mathematics is ugly, and we can see this easily in the way so many 
millions of people today detest mathematics, though they all love music, even without ever 
being taught any music. 

Note also how many times the soul is mentioned by Plato. Reasoning is mentioned only once 
by Plato (in the same book) to assert “I have hardly ever known a mathematician who was 
capable of reasoning”! 

33 Plato, Meno, trans. B. Jowett, available online at the Internet Classics Archive, 
http://classics.mit.edu/Plato/meno.html. 

34 Plato, Republic, Book VII, trans. B. Jowett, available online at the Internet Classics Archive, http://classics.mit.edu/
Plato/republic.8.vii.html. 

http://classics.mit.edu/Plato/republic.8.vii.html
http://classics.mit.edu/Plato/republic.8.vii.html
http://classics.mit.edu/Plato/meno.html


This sort of belief (about the religious value of geometry) is not unique to Plato. It persists for at 
least another millennium. Indeed, Proclus35 who comes some 700-800 years later explains that the 
very word mathematics derives from mathesis meaning learning, and that all learning is recollection 
of the eternal ideas in the soul. 

This, then, is what learning [mathesis] is, recollection of the eternal ideas in the soul, 
and this is why the study that especially brings us the recollection of these ideas is 
called the science concerned with learning [mathematike]. Its name thus makes clear 
what sort of function this science performs. It arouses our innate knowledge…takes 
away the forgetfulness and ignorance [of our former existence] that we have from 
birth…moves our souls towards Nous…and through the discovery of pure Nous leads 
us to the blessed life.

He correctly asserts that Pythagoreans were concerned with geometry for the same spiritual reasons:

Pythagoreans recognized that everything we call learning is remembering…although 
evidence of such learning can come from many areas, it is especially from mathematics 
that they come.

That is the mythical Pythagoras not only did NOT give any deductive proof of the “Pythagorean 
theorem”. The Pythagoreans (a religious cult)  advocated geometry for religious reasons. 

Likewise, the use of diagrams in the the proofs of the propositions in the Elements is NOT an error. 
Russell is right that diagrams are irrelevant to deductive proof. But he erred in believing the myth 
that deductive proofs were the “intention” of the mythical Euclid or the book Elements. That belief 
is based on the fake “Proculus’ remark”,  as is the falsehood in the NCERT text that Greeks valued 
deductive proof. 

The real Proclus refers to Plato’s Phaedo, where it is also explained36  how the soul can be aroused 
to recollection by using a diagram.

as Plato also remarks: “If you take a person to a diagram,” he says, “then you can show 
most clearly that learning is recollection.”That is why Socrates in the Meno uses this 
kind of argument [draws a diagram] to prove that learning is nothing but the mind’s 
remembering its own ideas.37

The real Proclus explains that is why Socrates in Meno uses a diagram to evoke the slave boy’s 
innate knowledge of geometry.  Phaedo also has a long discourse on equality. In fact, all theorems 
in the original Elements are about equality and justice. Recall that equality and justice were key 
religious principles which were written on “pagan” temples. 

Thus, there is an abundance of literature connecting Greek notions of geometry to the soul, which 
connection persists for at least a millennium spanning the period from Plato to Proclus.  

35 Proclus: Commentaries of Proclus surnamed Plato’s successor on the first book of Euclid’s Elements… trans. 
Thomas Taylor, London, 1788. Also (another translation), Proclus,  A Commentary on the First Book of Euclid’s 
Elements, trans. Glenn R. Morrow, Princeton University Press, Princeton, New Jersey, 1970. The Greek source of 
these translations is G. Friedlein, Procli Diadochi Commentarii, B. G. Teubner, Lipschitz,  1873.

36 Plato, Phaedo, trans. B. Jowett, “If you put a question to a person in a right way, he will give a true answer of 
himself; but how could he do this unless there were knowledge and right reason already in him? And this is most 
clearly shown when he is taken to a diagram or to anything of that sort.” http://classics.mit.edu/Plato/phaedo.html. 

37 Proclus, cited earlier, p. 37.

http://classics.mit.edu/Plato/phaedo.html


Appendix 2 The church and geometry

Why are the true facts about the Greek geometry hidden from children? Why don’t the NCERT 
texts ever mention the religious interests of the Greeks in geometry from Pythagoras to Prcolus?  
Why don’t they honestly admit that they are talking about a view of geometry different from the 
mainline Greek thinking? The fact that such terrible falsehoods can be propagated by our education 
system (which refuses to correct them) suggests that powerful vested interests are at work. That 
powerful vested interest is that of the church which has now spread across five continents. 

There are two important facts to understand here.38 The first is that the “pagan” notion of soul in 
Platonic mathematics was cursed by the post-Nicene church in the 6th c.39 This curse was 
pronounced for purely political reasons, to claim that non-Christians would go to hell, and only 
Christians would be admitted in heaven. This enhanced the power of priests who ruled the minds of 
people through rank superstitions: people now had a motive to convert to Christianity.

The church hostility to pagans is clear from the fact that every last pagan temple in the Roman 
empire had been razed to the ground. Even after that “paganism” persisted, hence Justinian forcibly 
shut down all schools of mathematics and philosophy in the Roman empire.  Letting out the 
connection of mathematics and the soul in Western tradition since Plato is therefore deeply 
embarrassing to the church, for it would publicise that the “pagan” notion of soul prevailed also in 
early (pre-Nicene) Christianity (and is similar to the Hindu notion of atman). 

Therefore, the church could hardly accept the connection of geometry to soul, six centuries later, 
when the Elements first came to Europe around 1125 CE,  through the translations of Adelard of 
Bath (a Christian spy in Muslim lands, during the Crusades) and Gerhard of Cremona who was paid 
to mass translate Arabic books from the captured library at Toledo into Latin. 

Nonetheless, paradoxically, the church adopted the book, Elements, and used it to teach reasoning to 
its priests. Hence, the book Elements became the most widely read book in Europe after the Bible. 
That popularity over centuries itself suggests that the book Elements was promoted because it suited 
some very strong political interests. 

What was this political interest? In fact, the book Elements became important to the church for a 
strange reason. It is well known that the church waged a religious war, the Crusades against 
Muslims for some five centuries, starting from the 11th c.  What Christian historians say about the 
motive for the Crusades is not credible. In fact, the motive for the Crusades was to grab the wealth 
of Muslims, who were very wealthy then, compared to the Christian part of Europe. To be able to 
do so, the Crusades  aimed to militarily conquer Muslims and to convert Muslims to Christianity by 
force, the way pagan Europe was earlier converted to Christianity by force. 

However, the Crusades failed militarily (after the first Crusade, and beyond Spain). So, the church 
failed in its attempt to convert Muslims by force. Muslims could also not be persuaded by the use of 
Christian scriptures which they rejected as corrupt. But they accepted reason as in the aql-i-kalam 
or the Islamic theology of reason, since 8th c. Baghdad.  Therefore, the better to be able to persuade 
Muslims, the church changed Christianity overnight from a (purported) doctrine of love to a 
doctrine of reason. Christian rational theology was cloned from Islamic rational theology (aql-i-
kalam), but with some adaptations to suit post-Nicene theology, and its rejection of the 
“Neoplatonic” notion of soul accepted also by sufis. This change was advocated by Aquinas and the 
schoolmen, and eventually became part of church orthodoxy.

38 For more details, see, Euclid and Jesus, cited earlier. 
39 C. K. Raju, The Eleven Pictures of Time, Sage, 2003, chp. 2: The curse on ‘cyclic’ time.  



This change in its central dogma was a major change for the church. How could it be justified? 
Especially during the fanaticism of a religious war? This was done by fabricating history. There is 
nothing about reason in the Bible (the word occurs from 63 to 86 times, depending on the 
translation). So, the church appropriated the knowledge in Arabic books by attributing all relevant 
part of it to early Greeks, such as Aristotle and Euclid and turned them into symbols of reason. The 
reason for choosing early Greeks was that the early Greeks (as distinct from later Greeks, like 
Theon, Proclus etc.) had been declared “friends of Christians” since Eusebius, in the 4th c. CE. 

Of course, a theologically acceptable source was not enough. The book too had to be theologically 
correct. To this end, the church reinterpreted the book Elements (which was a book about arousing 
the soul) as a book about deductive reasoning. This suited the new post-Crusade Christian theology 
of reason, advocated by Aquinas and the schoolmen. The church needed to teach reasoning to its 
priests to persuade Muslims. Therefore, it asserted the theologically-correct reinterpretation  that the 
book Elements was only about persuasive proof which was declared “universal” and “infallible”. 

Divorcing this reasoning from the empirical greatly suited the church goals of metaphysical 
reasoning about God, soul etc. But this fact was never brought to the fore: even the NCERT text 
speaks about deductive reasoning, not divorce from the empirical, about postulates based on 
observation not a metaphysics of infinity/eternity. This is taken straight from church propaganda 
which misleads by talking about deductive reasoning, as if it was something invented by the 
Greeks. 



Part 2. How to teach
(This part is intended to help explain the critique of the current NCERT school text to children.)

Let us now consider how to teach the above critique to students. Note that, unlike the usual method 
of teaching where students are expected to memorise and reproduce, the aim here is to teach 
students to take a critical view. They are asked to critically consider the articulation of this 
“Euclidean scandal” in the Indian NCERT texts. 

The NCERT text aims to promote the false dogma that avoidance of the empirical leads to 
something “superior”. This purported “superiority” ultimately begets a blind and slavish belief in 
Western authority in another way: by creating innumerable hurdles for students trying to learn math, 
so that the student just parrots whatever is stated in the text and learns to abandon common sense.  
This has to be explained to a student through the concept of a point. 

Invisible points 

Geometry teaching today begins with the concept of a point. You were taught in class 6 what a point 
is. To help you to recall, here is how the NCERT text for class 6 defines a point (p. 69):

“By a sharp tip of the pencil, mark a dot on the paper. Sharper the tip, thinner will be the 
dot. This almost invisible tiny dot will give you an idea of a point.” 

By the next page,  the text moves on from “almost invisible” dots to fully invisible points. “Of 
course, the dots have to be invisibly thin” (p. 70). 

How can you acquire a clear concept of something invisible?

Thus, in my childhood, I was taught the same. I obediently sharpened the pencil, and made a dot 
and asked my teacher whether it was a point. But the teacher said it was a dot not a point. I 
sharpened my pencil some more, but again got the same response. I tried desperately to sharpen my 
pencil still further to make a point, but the tip broke, beyond a point! What my teacher did not say is 
this: if you can see it, it is a dot, not a point. A point is something invisible that ought not to be seen. 
What you can see is common sense, what is being taught to you is obedience contrary to common 
sense. 

There are other things one cannot see. For example, you may smell a rat. But can you touch, taste, 
smell or hear a point? No. Things accessible to our senses, which we can see, touch, taste, smell, or 
hear are called empirically manifest. There are things that are not empirically manifest, but one can 
still infer their existence. For example, suppose one sees smoke. One infers that there is a fire even 

An image 
of an 
invisible 
point! 
Can you 
see it?



if one cannot see it. One cannot see, touch, taste, smell or hear  electrons. But one can indirectly 
infer its existence from the track its makes in a bubble chamber.  But a geometric point has NO such 
indirect effects which are empirically manifest from which we can infer its existence.



So, there is no way even to indirectly infer the existence of a geometrical point. In short, a point is 
neither empirically manifest, nor can one indirectly infer its existence. Therefore, a point is 
completely unreal—as unreal as the horns of a rabbit. (A horned rabbit was the customary example 
of unreal things in Indian philosophical discourse.) 

Spiral tracks of an electron and proton in a bubble chamber.  
(The paths are spirals because a magnetic field is applied. 
The negatively charged electron rotates in one sense, the 
positively charged positron in another.)



Such unreal things are also called un-physical. However, Western philosophers were all trained by 
the church and deeply invested into superstitions about unreal things. So, they invented a grand 
name for unreal things; they called unreal things metaphysical or “higher than physical”. 40

So, on this  NCERT geometry, a point is not accessible to the senses, nor can its existence be 
inferred. It is not real. So how do you understand a point? You don’t actually. The only route open 
to you to pass the exam, is to pretend you do, to blindly copy and repeat what the text says. Thus, 
the first lesson in geometry teaches you to avoid common sense and blindly obey authority 
transmitted through the text and the teacher. (The teacher does not have the authority to change the 
text any more than you have.) 

This story of invisible points reminds me of another story of invisible clothes. (This is a Persian 
folk tale retold by Hans Christian Anderson.)

The emperor’s new clothes

Once upon a time, long ago, there lived a vain king. He ruled over some other kings and so was 
called an emperor. He was very fond of nice clothes. Hearing of this, two swindlers came to his 
capital. They pretended they were weavers. They spun a story that they could weave the finest 
fabric imaginable. Not only did the fabric have the most uncommon colors but it had a wonderful 
property. It was invisible to those who were stupid and unfit to hold office.

These stories started spreading and soon reached the ears of the king. He thought those would be 
just the clothes for him. He would easily discover which of his ministers were stupid and unfit for 
their posts.  He summoned the weavers who pleaded that they needed a large sum of money which 
he gave to them. They set up two looms and pretended to work on them. They feasted on the king’s 
bounty, and they soon started making further demands such as the finest silks which they put away 
into their bags, while working far into the night on the empty looms. 

This went on for two months. By this time, the story of the weavers had spread far and wide. The 
whole town knew of the unusual property of the clothes that they were invisible to people who were 
stupid and unfit for their office. The king was impatient and could not restrain his curiosity. He 
wanted to know how the work was getting on. So he sent his minister to inspect. 

The minister went to the room where the swindlers were seemingly hard at work on empty looms. 
He could see nothing. But then he remembered that the clothes were invisible to those who were 
stupid and unfit for office. He did not want to be known as stupid and unfit for office. So he said 
nothing. 

The swindlers begged him to come close and approve the pattern and the colors. The poor old 
minister gaped and gaped but saw nothing because there was nothing to see. But the swindlers 
asked for his opinion: “Do give us your frank opinion. We want the king to be pleased.” Now, 
though he could see nothing, the minister did not want to be known as stupid. So, ultimately he said 
“What beautiful colors, what a beautiful pattern! I am sure the king will be pleased.” And he went 
back to the king and reported that the weavers were spinning a most beautiful fabric with wonderful 
colors and a most pleasing design. This made the king all the more eager to see the wonderful cloth. 
Seeing his eagerness the swindlers pressed him for more money and he showered gifts on them.

40  The word un-physical translates into Hindi as गरै-भौततिक, but there is no proper translation of “metaphysics” into  
Sanskrit, or Hindi or Marathi or Kannada, because there is no sustained discourse on such unreal entities. A word 

that is sometimes used is तित्वमीमांसा but this is incomprehensible. 



At last the great day arrived. The swindlers walked into the emperor’s court pretending to be 
carrying the invisible clothes. No one could see the clothes, but they were all afraid to say so for 
fear of being considered stupid. The emperor himself did not dare to say anything. The swindlers 
took the emperor to   the dressing room and started pretending to clothe him. The fussed and fussed 
and finally got everything right. They asked, “Is your Majesty pleased?” The king said yes, and 
gave them an expensive necklace. 

Then his Majesty stepped out stark naked! There was an audible gasp. For the courtiers gasped but 
they were too afraid to say anything. They all praised the clothes. “Such wonderful colors they 
said”, “Such a beautiful design”, “so well fitting”. The courtiers went on. 

The emperor was satisfied with the flattery. He was now sure he was the only stupid person who 
could not see the clothes. Then the emperor went in a procession with his royal canopy to show off 
his new clothes to his subjects. A crowd had collected outside. It gaped and gaped and gaped. 
Ultimately a child spoke out “Why is the emperor naked?” People around the child started 
murmuring, “Why is the emperor naked?” they whispered to each other. Soon the murmur turned 
into a roar, and the crowd started laughing at the emperor. They started chanting “The emperor is 
naked”. The emperor beat a hasty retreat.  

He now realized he had been made a fool with all the fine talk about invisible new clothes, and 
changed into his usual clothes, and hid himself for many days. Eventually he held court and his 
first command was: “Call the weavers!”. “They, have fled your majesty”, was the response. The 
king hung his head in shame at the way he had been fooled by the swindlers and their fine talk 



about invisible clothes. 

Q. How exactly do invisible points differ from invisible clothes? How will you ever know?
Q. Why should you believe in invisible points contrary to common sense? Isn’t there a possibility 
that you are being fooled like the emperor?

Metaphysics vs abstraction

The colonially educated naturally learn to save the story. They say the notion of a point is 
“abstract”. That is not right. “Abstract” is not the correct word. We need to make a clear distinction 
between the unreal or imaginary and the abstract. There are numerous abstractions in everyday 
language. For example, “dog” is an abstraction for it fits all kinds of dogs, big and small, with  
drooping or straight ears, and a curly or straight tail. It will even fit a three-legged dog. 

No one has any difficulty with this abstraction, because it is not unreal. We can point to several 
instances of real dogs. Philosophers call this an “ostensive” definition, or a definition by pointing. 
But we cannot point to a point. A point admits no definition by pointing because it is not real. It is 
un-physical, and imaginary though Westerners insist on calling it metaphysical as if there is 
something grand about unreality. 

 

Q. Have you heard of Popper’s criterion of refutability (or falsifiability). According to this 
something is physical only if it is conceivably false. Nothing in formal mathematics is refutable.

Points and location

The objective of the usual school text is to teach you an un-physical (not merely abstract) notion of 
point. Nevertheless, the text claims it will help children develop what it calls “physical intuition” 
into this un-physical (not merely abstract) notion of invisible points. How can one have physical 
intuition about something unphysical? Anyway,  the 6th standard text goes on to assert (p. 70) “A 
point determines a location”. 

Really? Is a location visible or invisible? If it is invisible how do you determine that the point and 
location are the same? Let us suppose the location is visible, and let us represent it by a dot on a 
piece of paper. But if you move the paper (or notebook) the point will move. If you carry your 
notebook with you on a trip from Nashik to Mumbai, the location of the dot would have changed 
drastically. In fact, the physics is more complicated. 

The notebook is located on earth. But the earth rotates on it axis, completing one rotation in 24 
hours. So, it rotates at  a speed of about 0.5 km/s. It also revolves around the sun, completing one 
revolution in  one (sidereal) year.  It moves at a speed of around 4.75 km/s around the sun.  
Therefore, if we make a dot on a piece of paper and look at it after a second, any actual location the 
dot might have approximately marked (in absolute space) is already left behind by at least 5 
kilometers. Even in 1/10 th of a second, the dot has moved away from its location by at least 500 
meters. And we are thinking only of the motion of the earth around the sun. But the sun itself rotates 
around the centre of the galaxy at a speed of several hundred km per second.   A physical dot made 
on a piece of paper moves along with the paper. It determines only a relative location, relative to the 
paper. And the paper is participating in all these motions though we do not feel them. 



What the text is trying to teach by way of teaching “physical intuition” is to think about invisible 
and un-physical points in the manner of the master. (Actually, it teaches a confused and regressive 
metaphysics of absolute space which was the reason for the conceptual failure of Newtonian 
physics,41 which was hence abandoned by physicists over a century ago. Why is it important to 
reassert this  metaphysics underlying a bad physics just to teach the notion of a geometrical point?)

Summary: in the name of teaching you “physical intuition” about unphysical things, the text 
teaches you some Western prejudices about space and time, contrary to current physics.

Straight line segment as shortest distance
The NCERT 6th standard text (p. 71) proceeds to define a straight line segment as the “shortest path” 
between two points. 

Let us first look at the term “shortest”. This assumes some notion of length or distance. How do you 
measure length? You take a ruler and superpose it on the line segment being measured. This 
assumes that (a) the ruler is marked (in centimeters or inches) like the ruler in your geometry box, 
and (b) that superposition is a valid procedure. 

That seems simple enough. But in chapter 14 on “Practical geometry” the NCERT 6th standard text 
asserts (p. 274) “A ruler ideally has no markings on it”. Why does the text state this? What practical 
geometry can one do with an unmarked ruler? As we will see, later on,  there is a huge confusion 
underlying this remark.

In the same spirit, the Maharashtra State Board geometry text for class IX asserts (p. 44) “Such 
method of superposition is not a proper way”. Why not? The text does not explain. This involves 
the same big story of confusion in Western thought about geometry which we will consider later on. 

For the moment, let us note that your usual way of measuring the length of a line segment is a 
physical and empirical way. You are able to see the dots and the line segment in question. You move 
the ruler in space and superpose its markings on the line segment. But the aim of church education 
is to teach you about the un-physical and unreal about which you have no direct means of 
knowledge. Hence, such physical length measurement is declared improper.

Synthetic vs metric geometry

So, what is the proper way of doing it. The text does not tell you. It calls it the axiomatic method. 
The essence of the method is this: somebody (always a Westerner) lays down some rules called 
axioms or postulates. And everyone is required to follow them. 

What the text does not tell you is that an infinity of axioms or postulates is possible. 

So far as school geometry is concerned, there are two sets of postulates: those of Hilbert and those 
of Birkhoff. 
 
Hilbert’s geometry is called synthetic geometry. The word “synthetic” means non-metric. Distance 
measurement is not allowed in Hilbert’s geometry. So to say, the instruments of Hilbert’s geometry 
are the unmarked ruler (also called a straight-edge) and the “collapsible” compasses. That is, one 
can neither measure distances with the unmarked ruler nor one cannot pick and carry distances with 
the compasses, because they collapse as soon as one lifts them off the paper. That is why an 

41 C. K. Raju, Time: Towards a Consistent Theory, Kluwer Academic, Dordrecht, 1994. 



unmarked ruler is declared as “ideal” (a Westerner said so). That is also the reason why 
“superposition is declared as improper”.  But if Hilbert’s synthetic geometry is the proper way of 
doing things, then it is wrong to define a straight line segment as the shortest path between two 
points, because there is no notion of “shortest” in it.  To be consistent, the text must also teach that 
the compass box is not a proper way to do geometry.

Birkoff’s metric geometry is called metric geometry, because it defines distance. This make the 
proof of the “Pythagorean” theorem very easy.

Summary: A line segment is defined by reference to shortest path. The term shortest requires a 
definition of distance. There are different types of geometry. (1) Compass-box geometry which 
defines distance empirically, using the ruler and compass in the compass-box (or geometry box).  
This is taught but the text declares it improper. (2) Hilbert’s synthetic geometry which does NOT 
define distance. (3) Birkhoff’s metric geometry which defines distance axiomatically.
Q. Which geometry does your school text teach you? Does it teach one single geometry or a 
mixture of different geometries?
Q. Can you mix the teaching of compass-box geometry (which defines distance empirically) with 
Hilbert’s geometry (which prohibits the empirical, and does not define distance)? In the mixed-up 
geometry is distance defined or not or both?
Q. If distance is not defined, how can you define a straight line segment? 

Shortest path: straight or curved?

The second problem is with the term “path”. The shortest path between two locations need not be a 
straight line. For example, think back to the problem of the shortest distance between Ujjain and 
Ayodhya. That shortest distance (“as the crow flies”) is NOT a straight line. Because the earth is 
curved, the shortest path is a curved line, part of a great circle drawn on the surface of the earth. 

Hence, also, the “Pythagorean theorem” cannot be correctly applied to triangles drawn on earth. 
Though lines of latitude and longitude meet at right angles we cannot use the “Pythagorean 
theorem” to calculate the distance between two cities. This was noted by Bhaskar 1 a 7th c. 
commentator on Aryabhata.  For this we need to use spherical trigonometry.

Some people desperate to save the story might say, “you should go through the earth”. That is 
obviously impractical, and there is no way to test it. But is the unobstructed shortest path between 
two stars a straight line segment? Not actually. The general theory of relativity tells us it is a curved 
line.

Let us set aside those big theories. Can any thing trace out that shortest path? No. A ray of light 
seems to travel in a straight line, but that is only approximately true. Light is actually a wave .Like 
sound, light bends around sharp corners because both sound and light are waves. This is called 
diffraction.

What about electrons? They are the closest thing we know to invisible geometric points. Alas 
electrons too don’t travel in straight lines. Quantum mechanics has confirmed that they follow a 
wavy motion like particles of light called photons.

So, we cannot find any straight line paths in the world, in the small or in the large. Not at the level 
of electrons and photons, not at the level of the earth, not at the level of the cosmos. 



This is another example of how trying the lay down the nature of the real world from metaphysical 
presumptions leads to failure. 

Straight line

From line segment, let us move on to lines .The 6th std. NCERT text does not actually define a line. 
Instead, the text (p. 71) says, 

“Imagine that the line segment from A to B (i.e. AB) is extended beyond A in one 
direction and beyond B in the other direction without any end (see figure). You now get 
a model for a line. Do you think you can draw a complete picture of a line? No. (Why?) 
A line through two points A and B is written as AB. It extends indefinitely in both 
directions. So it contains a countless number of points. (Think about this).”

Now how exactly do we know that the line can at all be extended indefinitely? Maybe the cosmos is 
finite in some directions? But remember the school text is teaching you about unreal things. 

Even granting that a line can be extended indefinitely (“complete line”), how exactly do we specify 
that it can be extended as a straight line? As we saw in the story of loxodromes, it is naive to 
presume that by just moving in one fixed direction one will trace out a straight line.  Many people 
lost their lives because of this foolish presumption. Yet, the NCERT text still teaches that foolish 
presumption.  On the surface of the earth, by moving in a fixed direction one traces out a curved 
line either a circle or a spiral. (See picture of loxodromes.)

Of course, we know the stock way to save the story, one should move in empty space, and not on 
the curved surface of the earth. But how exactly does one know that empty space is not curved like 
the earth? In fact, on the general theory of relativity, that is exactly what happens: all spacetime is 
curved.

The key point here is not so much about what the world really is like. The point  here is that while 
there is only one reality, there can be infinitely many unreal things. (Think about it.)  if something is 
declared invisible and unreal we can fantasize about it as we choose. The NCERT text is teaching 
one such fantasy. 

Intersecting lines

The text does not define intersecting lines either, but appeals to a diagram (p. 72). 

“Look at the diagram (Fig 4.4). Two lines l1 and l2 are shown. Both the lines pass 
through point P. We say l1 and l2 intersect at P. If two lines have one common point, 
they are called intersecting lines.”

How exactly do we know when two lines have a common point? Points and lines are invisible, 
remember? There is no way to see invisible lines intersecting at an invisible point. 

The visible and real lines that we draw in a  diagram may be different from those fantasies. What 
seems to be a pair of intersecting lines may be just an optical illusion, as on a pixelated computer 
screen. 

A computer screen consists of discrete pixels, or illuminated dots. What seems like a line on a 
computer screen is just a collection of a large number of dots. Two such “lines” may intersect or 



they may pass through each other, as shown in the picture. They may or may not have a point in 
common We cannot decide whether or not two lines have a common point just by looking at the 
diagram drawn on a computer screen.   What seems like a pair of intersecting lines on a computer 
screen may be just an optical illusion.

That this apparent intersection of two lines may be an illusion can also be demonstrated in other 
ways: for example using coordinate geometry (as taught in the NCERT class 9 text). We, however, 
restrict the coordinates to be rational numbers or fractions, as already introduced in the class 6 text. 
With the origin as centre and the diagonal of the unit square as radius, draw a circle. (This can 
easily be done physically.) This circle seems to intersect the x-axis, but the circle and the x-axis 
have no point in common, because the point ( √2 , 0) does not exist in the rational plane. That is, 

the two equations (of the circle, x2+ y2=2 , and the x-axis, y=0 ) do not admit any common 
exact solution in rational numbers or fractions. 

The metaphysics of infinity

Fantasies about infinity is an important aspect of this teaching. Points are infinitely small. Lines are 
infinitely long. There are an infinity of points on a line, even on a finite line segment, and so on. 
Infinity is forever outside our experience, so the only way to know about it is to believe what the 
text says.

Basically, the accepted solution to the problem of intersecting lines is in Dedekind cuts. (They are 
called “cuts” based on Dedekind’s visualization that wherever one cuts a line, one finds a point, and 
not a gap, so two lines which seem to intersect must intersect.) 

This means or lines are modeled using the formal real number system R.  But constructing the 
formal real numbers is not a joke: whatever way one constructs them (as Dedekind cuts or as 
equivalence classes of Cauchy sequences) it requires a huge metaphysics of infinity known as set 
theory. 

All formal mathematicians use set theory, but most know only naive set theory. Few have studied 
axiomatic set theory or can even define a set in a proper way needed to escape from Russell’s 

Two lines on a computer screen may seem to intersect, but if we zoom in, we 
see that the seemingly continuous lines actually consist of discrete pixels (or 
bright dots), and the two lines may (left) or may not (right) have a pixel or dot 
in common.



paradox and the other paradoxes which afflicted Cantor’s set theory.  It is out of question to teach 
this sort of thing to children. Most mathematicians don’t understand it. 

The basic issue is this. A real number such as π involves an infinite series. When we write the 
decimal expansion for it as  π=3.14159…, we mean  π = 3 + 1/10 + 4/100 + 5/1000 + 9/10000+…. 
We can always sum a finite number of terms to get an approximate value for  π. But a problem 
arises with the claim that this infinite series can be summed exactly. If we try to add together all the 
terms this will take an infinity of time. But an infinite sum can be done exactly in a fantasy 
metaphysical world. 

People still try to save the story .They say “it works”.  But that exact sum is NEVER needed in 
practice. Thus for the practical purpose of sending a rocket to Mars, we use computers. A computer 
has only a finite memory: it cannot store all the infinite digits in the decimal expansion for even a 
single real number such as  π. On the other hand it can represent a large number of numbers 
approximately. The approximate way in which a computer represents “real” numbers is called 
floating point numbers.

People accept what they don’t understand. But the problem is that there isn’t any one notion of 
infinity. The easiest way to explain this is to use the notion of eternity, which means an infinity of 
time. Eternity is at the core of church dogma, and religious beliefs. But this is a complicated matter 
which we set aside.

Ray

To define an angle, the NCERT 6th standard text first defines a ray (p. 85): “A ray is a portion of line 
starting at a point and going in one direction endlessly.” We have already seen a defect of this 
definition as in the case of loxodromes: going on endlessly in one direction does NOT in general 
trace out a straight line. What makes this “definition” worse is that a notion of direction has not 
been defined. (What  the authors might have in mind but are unable to convey—seems to be the 
vector space R3, of formal math, together with its metaphysics of infinity, which they cannot explain 
at the level of standard 6.) 

Angle

The text proceeds to define an angle (p. 78): “An angle is made up of two rays starting from a 
common end point.”

How does one measure an angle defined in this way?  And where does one measure it? At a distance 
of 1 or 2 or 10 meters along both lines? Angle measurement is explained in the next chapter. 

First (p. 89) there is a crude definition of right angle by referring to the cardinal directions (assumed 
to be known to the student from prior experience; Indian geometry texts teach one how to determine 
those cardinal directions as the first lesson in geometry.). 

Then, there is a long section introducing students to the terminology of acute, obtuse and “reflex” 
angles. An angle larger than 360o obviously cannot be defined using rays. And no name is given for 
angles large than 360o. This reinforces the wrong impression that such angles do not exist. However, 
the earth rotates though an angle larger than 360o in, say, 36 hours. This is reflected in common 
observations of the sky and shadows. 



Then the text goes on to the ready-made protractor in the “geometry box” or “compass box” or 
“instrument box”. It says (p. 96) “You can find a readymade protractor in your ‘instrument box’. 
The curved edge is divided into 180 equal parts. Each part is equal to a ‘degree’.”

The text does make a crude attempt to construct a protractor. This is limited to measuring half a 
right angle or 45. The text does not explain that this sort of “construction” is deceptive since 
innately limited to cases of high symmetry. The real problem of constructing a protractor is to 
divide the semicircle into 180 equal parts. How is this to be done? It simply cannot be done, even in 
the imagination, by folding a right angle repeatedly. 

Quite apart from the exact technique used to get a measure of 1o, there are several conceptual 
questions here. 

Q. Does the size of a protractor matter? Will a bigger protractor give a different measure of the 
same angle? (I was taught to use a protractor in the 3rd or 4th standard, at age 8 or 9, and I had this 
doubt.)

Q. If the size of a protractor does not matter, why not?

Q. Why is the protractor semi-circular? Why do you need a semi circle to measure an angle defined 
by straight lines.

Q. What exactly is a degree? What is the significance of the number 180 for degrees?

And so on. If one actually constructs a protractor one must engage with these questions. How will 
you determine what constitutes 1 degree, without reference to a ready-made protractor?

For example, the NCERT text asserts, as above, that “the curved edge is divided into 180 equal 
parts”. The “curved edge” presumably refers to the (circumference of the) semi-circle. 
Conceptually, what is meant by “equal curved line segments”. The length of a curved line has not 
been defined, and it is very difficult to speak metaphysically of the measurement of curved line 
segments. 

Area

Area is defined (summary p. 220) as follows: “The amount of surface enclosed by a closed figure is 
called its area.” While a closed figure has been defined, a “surface” has not been defined, nor the 
“amount of surface”. 

Next the text goes on to explain how the area may be calculated using a graph paper, counting the 
included squares and rounding. This is ridiculous because children tend to take things literally, and 
this definition suggests that graph paper is essential to define area. So how would one define the 
area of an agricultural field?

Q. How will you measure the area of an irregularly shaped field? Can you get such a big graph 
paper?



No definitions: Infinite regress

Thus, there is no conceptual clarity in the basic notions of geometry, such as point, line, angle, area. 
No wonder students are confused.

Four years later (a long time in the life of a child of 11), the NCERT math text for 9th standard 
clarifies matters as follows. It says, suppose one defines a point the way “Euclid” did “A point is 
that which has no part”. 

But then the word “part” is not defined. Likewise, the NCERT text itself says a point has no 
dimension, but “dimension” is not defined. The text goes on to suggests that one could define “part” 
as something which has no area. This is a strange suggestion for area has already been taught for 
something enclosed by a curve, and a curve is defined using points! So, the suggested definition 
begs the question.

What is the solution? The text asserts (Class 9, pp. 80-81): “So, to define one thing, you need to 
define many other things, and you may get a long chain of definitions without an end. For such 
reasons, mathematicians agree to leave some geometric terms undefined.” It goes on to add in the 
next paragraph (p. 81) “So, in geometry, we take a point, a line and a plane...as undefined terms.” 

Q. How do you understand something which you can neither see nor is defined? Are all abstract 
things like this?

Now, let us see: how do we tell a child the meaning of the word “dog”. Do we say “a dog is a 
mammal with four legs, two eyes, two ears, and a tail”? No! We simply point to a dog. After the 
child has seen several dogs, it understands the meaning of “dog”, and can easily discriminate 
between a dog and a cat, a horse, an elephant etc., all of which are “mammals with four legs, two 
eyes, two ears, and a tail”.

The NCERT school text is hiding something. It has not revealed to the students its determination to 
speak only about unreal things like invisible points. The problem of infinite regress (a chain of 
definitions, without end)  arises ONLY for unreal things. For real things  like dogs or dots, there is 
never such a problem for one can define by pointing.

Axioms and postulates

Axioms and postulates are introduced in the NCERT class 9 text. 

The text first makes an unwarranted distinction between axioms and postulates, before lamely 
admitting (p. 83): “Now-a-days, ‘postulates’ and ‘axioms’ are terms that are used interchangeably 
and in the same sense.” Nevertheless, it goes on to quibble:  “‘Postulate’ is actually a verb”! So, 
what mathematical difference does that make?

The text declares axioms are certain unproven assumptions. “These assumptions are actually 
‘obvious universal truths’.” In fact, there is nothing obvious or universal or true about them. For 
example, consider the transitivity equality: If a=b, and b=c, then a=c. 



This is NOT universal. Computers use floating point arithmetic, so it is perfectly possible to have 
a=b, b=c, c=d, but . a≠d , as in a-b=0, b-c=0, c-d=0, but a−d≠0  For example, 1 = 1 + 3*1E-
8, 1+3*1E-8 = 1+ 6*E-8,  and 1+6*1E-8 = 1+1E-7, but 1 does not equal 1+1E-7 on the usual 
floating point standard. (Many variations on this are possible depending on the bit length, and 
language.) 

Further, the text asserts (p. 83)  

“When we say ‘let us postulate’, we mean, ‘let us make some statement based on the 
observed phenomenon in the Universe’. Its truth/validity is checked afterwards. If it is 
true, then it is accepted as a ‘Postulate’. If it is based on observations, then its truth or 
validity has already been checked.” 

Let us apply this to the definition of a straight line. Observation shows that if we move in direction 
on earth, we actually trace out a curved line called a loxodrome. This has been known for 5 
centuries, but the text still defines a straight line in this manner.

In fact, the authors of the text are cheating outright. The text has confounded the metaphysical 
postulates of formal mathematics with physical hypotheses. As stated earlier, all the postulates of 
mathematics, even those of elementary geometry involve metaphysics.  A point is invisible and so 
on. They are NOT based on observation and CANNOT be checked by observation. 

Q. Since you cannot check a postulate by observation, how can you check it?

Q. Can you name 10 postulates in mathematics proposed by Indians, Africans, and other non-
Westerners?

Further, these postulates all involve a metaphysics of infinity: there are an infinity of points on a 
line and so on. Postulates about infinity are not amenable to observation or verification. 

Consider, for example, Hilbert’s first postulate42 of synthetic geometry: 
 “Two distinct points A and B always completely determine a straight line a. We write AB = a 
or BA = a.”

Since a point to be invisible, we cannot observe a point. So how will we ever test this postulate by 
observation? Do the authors of the text have some mystical powers which enable them to observe 
an invisible point?

Even if we grant that this is the case, there are an infinity of points in a line segment. How is 
one going to test the postulate for each pair of this infinity of points? How long would that 
take. Further, the line is supposed to extend indefinitely. How will one check this postulate for 
all part of the line? 

42 Hilbert, cited above, p. 2.



The historical narrative 

As the comments in the NCERT text for class 9 text show, the text is firmly embedded in the 
following historical narrative (chp. 9, p. 78)  

This branch of mathematics [geometry] was studied in various forms in every ancient 
civilisation, be it in Egypt, Babylonia, China, India, Greece, the Incas, etc. The people 
of these civilisations faced several practical problems which required the development 
of geometry in various ways. … 

This apparent admission of cultural inclusivity (that many peoples did geometry before the Greeks) 
is deceptive. For the text immediately goes on (p. 79) to deprecate the practical applications of 
geometry, and adds. 

Also, we find that in some civilisations like Babylonia, geometry remained a very 
practical oriented discipline, as was the case in India and Rome. The geometry 
developed by Egyptians mainly consisted of the statements of results. There were no 
general rules of the procedure. In fact, Babylonians and Egyptians used geometry 
mostly for practical purposes and did very little to develop it as a systematic science. 
But in civilisations like Greece, the emphasis was on the reasoning behind why certain 
constructions work. The Greeks were interested in establishing the truth of the 
statements they discovered using deductive reasoning (pp. 78-79).

That is, the textbook claims that what the whole world did was wrong, on the strange ground 
that it was practical. It goes on to add that the only right way to do geometry is to do it in the 
supposed way of the Greeks, using deductive reasoning. 

Q. What is wrong about teaching practical knowledge? What is right about teaching 
impractical knowledge?
Q. Historically, the church taught this impractical knowledge of geometry to its priests for 
centuries. It glorified impractical knowledge with the following story. A boy asked Euclid 
what is the practical benefit of geometry. He called a slave and said give a coin to him for he 
needs to benefit by what he learns. What practical benefit do you think the church derived 
from this teaching?
Q. The church introduced the elementary arithmetic of fractions in the syllabus for Jesuit 
priests in 1575. This was called “Practical mathematics”. Why was this taught? And if it was 
taught, why is impractical mathematics being glorified today? 

 



Part 3. Completely new aspects of the text  
(This part motivates students regarding the new knowledge that would be taught in the new way of 
teaching geometry. In particular it motivates the last part of the Rajju Ganita text, connecting 
trigonometry to navigation.)

Have you ever wondered how a handful of Britishers from a tiny and far away island ruled a large 
country like India for almost two centuries? 

Navigation
When Europeans first came to India via the sea route, they were very bad in mathematics.  The most 
important mathematics to them then was the mathematics related to navigation, which this text will 
teach you, along with the related geometry.

Let us understand the problem. If you are in the middle of the ocean, all directions look the same, so 
it is difficult to decide where you are and in which direction to move.  

Yes, the magnetic compass tells you the approximate north, but does not tell you where you are.  
So, even if you know which direction is north, if you don’t know where you are, you don’t know in  
which direction you must move to reach your destination. How do you find out where you are? This 
method of deciding where you are, and in which direction you need to move,  and how far you need 



to travel is called navigation, and this text will teach you most of the simple mathematics and 
astronomy you need to know for navigation.  If you are lost at sea, or in a forest or a desert, you will 
be able to find your way back, even without a GPS.

Basically, to know where you are you need to know two numbers. These are called latitude and 
longitude. Determining your position with latitude and longitude is exactly like determining a point 
on a graph paper. The difference is that on a graph paper the x and y axes are straight lines. All 
points with a given value of x are a straight line parallel to the y axis, and all points with a given y 
are straight lines parallel to the x axis.

But there is a difference. All points with a given latitude are circles on the earth, called circles of 
longitude. These circles pass through the north and south pole. All points with a given longitude are 
circles on earth parallel to the equator. Zero latitude corresponds to the equator. Zero longitude is 
fixed by convention. In India the convention was that zero longitude was the longitude circle 
passing through Ujjain. Today the convention is that zero longitude is the the longitude circle 
passing through a place in England called Greenwich. 

Determining distances is not as easy as it is with graph paper (or coordinate geometry) because the 
surface of the earth is curved. But because the earth is very large, over small distances, arcs  of 
latitude and longitude are approximately look like straight lines.  In this situation we can use plane 
geometry and the “Pythagorean theorem”. But we still need to know the exact size of the earth, and 
you will learn how to calculate it. 

But Europeans were then very backward in mathematics, and did not understand navigation or the 
math needed for it. The sea route Vasco da Gama followed to travel from Europe to India is shown 
in the figure. The blue line indicates what he did. As you can see, for most of his voyage, Vasco just 
kept moving close to the coastline. This did not require any skill.

When Vasco reached Melinde, in Africa, the Africans laughed at him. They told him that with his 
strategy of creeping along the coast he would end up in the Red Sea. (The Red Sea is the thin bit of 

Vasco crept along the African coast until Melinde. A little more and he would have reached the Red 
Sea. He did not know how to navigate across the open sea. An Indian navigator brought him from 
Melinde to to Calicut in India. 



sea between the Arabian peninsula and the African continent.) The Africans also saved Vasco’s life 
by telling him that he must wait until the rainy season was over. During the rainy season, also called 
the monsoon, the sea can be very stormy and dangerous. The African villagers knew all this because 
the history of sea trade between India and Africa goes back several thousands of years. Eventually, 
Vasco found a fleet of ships from India, and a navigator from one of the ships agreed to take him to 
India and the land of spices that he sought. Vasco recorded his name as Malemo Kana. Malemo or 
“mualim” is the Arabic word for guide or navigator. Kana was probably a distortion for Kanak or 
Ganak, meaning one who knows how to calculate. Though the Africans helped him Vasco wrote 
many bad things about them in his journal, and also lied by calling the navigator a “pilot”. (A 
navigator is one who sails across the open ocean, a pilot is one who knows the details of the sea 
near a piece of land, but cannot travel across the open sea.) Portuguese history is full of such lies.

Summary: Vasco da Gama came to India with the help of an Indian navigator.

The “discovery” of India 

When I went to school, shortly after India became independent, my history text still taught that 
“Vasco da Gama discovered India”. I wondered: where did Indians live before India was 
discovered? My teacher said they lived right in India. I was confused, and wondered if Indians lived 
in India, what exactly did Vasco da Gama then discover? My teacher could not answer. (The answer 
is not obvious; see box.) In the US they still teach that “Columbus discovered America” and 
celebrate that “discovery” every year, though millions of people lived in the Americas before 
Columbus, though only a few of their descendants survive today.  The story of “discovery” seems 
contrary to common sense.

But children will believe stories even if they are contrary to common sense, without asking for 
evidence. As they grow up, they acquire firm faith that the story is true. This is called 
indoctrination. Later on in life, if that story is challenged, they refuse to check it against evidence. 
Instead, they get offended. They try to defend it. There are many ways to “save the story”: one 
popular method is to adjust it a little bit, to make it more plausible. For example, people will say 
that the story of Vasco needs only a minor correction: “What Vasco da Gama discovered was the sea 
route to India”. 

Note how the story savers try to preserve the credibility of the story tellers. Story savers try to guess 
the truth. But as a rule they do not investigate facts. That revised story too is completely false.  The 
“sea route to India” from Africa  existed from ancient times. Ancient Harappa had ports, and Indian-
made “Damascus steel” was exported to Syria. Even Alexander the Macedonian had heard about the 
sea route to India and sent his general Nearchus to try to find it. Alexander wanted to conquer India 
by returning to India with a larger army. But the overland route across deserts and mountains was 
difficult, for a large army needs a large amount of food and water. For similar reasons, the sea route 
was used by Indian traders for heavy cargo such as elephants and ebony or expensive things like 
indigo which fetched a high price in the Roman empire in Africa and were risky to carry overland. 

Arab traders too regularly came to India via the sea route. Sometimes they even brought along some 
people from Europe. These were mostly traders from Florence who traveled with Arabs to Calicut 
for the highly profitable spice trade.  



Summary: Vasco da Gama did not discover India. Nor did he discover the sea-route to India. India 
had a vast maritime trade since ancient time

Finding latitude at sea

Though Vasco wrote many bad things about Africans they were friendly and helped him. They 
directed Vasco to Indian ships which used to trade regularly with Africa. Vasco found a group of 
these ships, and grabbed an Indian navigator. It was thus that in 1498 an Indian navigator called 
Kana or Kanak (ganak) showed Vasco da Gama the sea route to Calicut in India from Melinde in 
Africa. Vasco  called him Malemo Cana, Malemo being a Portuguese distortion of the Arabic word 
“Mualim”  meaning guide or  one who shows the way. 

The Indian navigator used a special instrument to navigate. This instrument was called the kamal 
(meaning complete) in Arabic or rapalagai (meaning night-instrument) in Malayalam. Vasco did not 
understand the Indian navigator’s instrument. His understanding was so limited that he foolishly 
recorded in his journal that “the pilot told the distance by his teeth”.  

To understand this remark you should know that a “pilot” is one who knows the local geography 
close to a particular port, while a “navigator” is one who finds the way across the sea. At sea 
everything all around looks just the same, so it is hard to know in what direction to move. Though 
Vasco did not know how to navigate in the open sea and Kanak did, he still called the Indian 
“ganak” a pilot. This is a deep seated European habit: the first Western historian Herodotus was 
honest. But ever since the church historians Eusebius and Orosius, Europeans have always told lies 
to glorify themselves and denigrate others, with the idea that this may help to dominate and rule 
others.  Vasco called Kanak a pilot to denigrate him, and to glorify himself as the “real” navigator. 

Actually he not only lacked knowledge, he did not apply commonsense. How can anyone “tell the 
distance by his teeth”? What probably happened was this. The Indian navigator spoke the Arabic-
Malayalam language. This language is common to a group called Mapila’s in south India, who still 
engage in fishing and sailing to Arab ports. In this language, he said he was using “kau” to find his 
way. In Malayalam, the word “kau” means pole star; but it also means teeth. Further, the instrument, 
kamal has a string which is held between the teeth to measure how high the pole star is in the sky: 
the shorter the string the higher the pole star is in the sky. Struggling to understand how the 

instrument functioned, the ignorant Vasco 
concluded that teeth were the essential ingredient. 

Holding the kamal 
by the teeth.



Summary: Vasco da Gama was so ignorant of navigation and ways of determining latitude that he 
wrote “the pilot was telling the distance by his teeth”. Nevertheless, he still spoke derogatorily 
about the knowledgeable Indian navigator calling him a “pilot”.
Questions

Q. 1. Do you know how to find your latitude? Will you be able to do it at sea? Did colonial 
education make you  knowledgeable like  Kanak or ignorant like Vasco? 
Q. 2. Do you know how to measure the angular height or the angle made by the pole star? 
Q. 3. The Maharashtra school text for class 9 has a picture on its cover shown below. To the left we 
see a man trying to measure the height of a tree. 

Did you learn how to measure the angle shown as  θ? Did that book or your geometry course teach 
you this practical skill of measuring angles in real life? Or did you only learn to measure angles on 
a piece of paper? 
Q. 4. Why do you use a Greek letter to denote angles? Aren’t ordinary letters good enough? 
Q. 5. This skill of determining latitude was known to your ancestors from thousands of years 
earlier. If you don’t have it, did you lose something as a result of European education?

It is true that today technology has advanced, and you might use GPS. But that depends on a 
working instrument. If your mobile drops in salt water, it might stop working. Or its battery might 
run out. Or the GPS signal may be lost. If you are ever lost in a desert or forest or shipwrecked, and 
if you have no fallback procedure you will never know even if the instrument grossly malfunctions. 

BOX: Doctrine of Christian discovery. Until independence, and even after it, school texts used to 
teach that Vasco da Gama discovered India. Millions of Indians lived in India for thousands of 
years before it was “discovered”. Therefore, this word “discovery” is “double speak”: it seems to 
say one thing but actually means another. The real meaning is kept hidden. My teacher did not 
know the real meaning of the word “discovery” which is this.  According to some edicts issues by 



popes in the 15th c., collectively called “the doctrine of Christian discovery”, any piece of land 
became the property of the first Christian to sight it, never mind who lived on it earlier. One of 
these edicts, the Bull Romanus Pontifex said that all non-Christians should be killed or enslaved. 
That is what happened. It is hard to find any of the original inhabitants in the Americas or Australia 
which was “discovered” by Thomas Cook. Generations of Africans were enslaved. The doctrine of 
discovery glorified these crimes against humanity as highly moral acts sanctioned by religion.

Later, this “religious” belief was justified on legal grounds. In the 19th c. a surviving “Red Indian” 
tried out the European system of justice. He said the land was originally his and should be returned 
to him. The matter went up to the supreme court in United States which ruled in favour of this 
doctrine of discovery. It said this is a law which US inherited from Britain which ruled it earlier. 
The judge argued that though British were Protestants and  did not believe in the pope, yet they 
believed in the doctrine of Christian discovery for they sent the Cabots on missions of discovery. 
Hence he proclaimed that (Red) Indians legally lost their right to the land after America was 
“discovered by the Christians. This is still the law. 

Some native Americans continue to protest against this injustice. They burn the pope’s edicts every 
year. But the church refuses to withdraw those genocidal edicts, saying the pope is infallible. So, 
they still assert this “doctrine of discovery”. 

Actually, the Portuguese were not even the first Christians to arrive in India. Syrian Christians 
lived in India long before the arrival of Vasco da Gama, and Calicut was a big trade centre where 
Vasco  met other Christians who could speak his native language Castilian. But the aim of such 
edicts (fatwas) by popes was only to justify looting and killing others as a highly moral act 
sanctioned by their God. 

  

Latitude in daytime

Vasco da Gama took back copies of the instrument called the kamal, and it was soon copied all over 
Europe. Europeans were soon able to tell their latitude by observing the pole star. 

But there was another problem: the pole star is visible only at night. And even at night, it is visible 
only in the Northern hemisphere, or the part of earth above the equator. It is not visible once one 



goes below the equator as one must to cross the African cape.  So, how to tell the latitude by day 
time?

Long ago, Indian astronomers had developed methods to determine the latitude in day time by 
observing the mid-day altitude of the sun. These methods work in both northern and southern 
hemisphere. In India, Aryabhata’s commentator, Bhaskar 1, lists various ways of determining one’s 
latitude. 

But this required knowledge of two things. First, it needed a knowledge of trigonometry. 
BOX: What is trigonometry? We will learn about trigonometry later on. Right now, think of it as 
just an advanced version of the “Pythagorean” theorem.  What is the “Pythagorean” theorem?

In a right-angled triangle (see figure), the side opposite the right angle is called the “hypotenuse”.  
Suppose its length is c. Let us call the lengths of the two other sides a, and b. Then the 
“Pythagorean” theorem asserts c2=a2+b2 . That is, if we make a square with side c, then its area 
will equal the sum of the areas of a square with side a plus the area of a square with side b. 

Note how a European name is attached to every discovery: Pythagoras did not discover this result 
any more than Vasco da Gama discovered India. Pythagoras is myth not a real person, so there is no 
evidence that he provided any special sort of proof of it. Hence, the quotes around “Pythagoras”. 
The quotes are a short-form to say “the so-called Pythagoras theorem for there are many lies in that 
term”.

The northern hemisphere is the 
upper part of the globe of the earth 
as shown above. The pole star is 
not visible in the southern 
hemisphere, below the equator.



However, in India things were done differently. First, neither the term “right-angled triangle”, nor 
the big word “hypotenuse” was used. The result was stated simply for the diagonal of a rectangle—
so much easier to understand.
 
Second, the emphasis was on practical calculation not proof. The idea was to be able to calculate 
the diagonal for that is what is practically useful.  Hence, the “Pythagorean theorem” was restated 
as c=√a2+b2 . This seems the same as above, but we will see that the use of square roots brings 
in some fundamental differences. 

Thus, in a right angled triangle, given any two sides one can calculate the third. But suppose we are 
given one side and one angle, can one still calculate the other two sides? Yes. This calculation 
involves trigonometry. 

This angle is usually called θ using a Greek letter to drive home the story of the Greek origins of 
geometry.  But let us just call it t, and let the opposite side be a. Then we usually define the ratio a/
c as sine of the angle t, and write sin t = a/c. The problem of trigonometry is to calculate the values 
of sine for all angles. Once we know how to calculate sine values for all angles, then from a 
knowledge of a, and sin t we can calculated c, hence also b. 

 
Trigonometry is very useful for navigation and many other purposes, as we will see. Aryabhata 
calculated 24 accurate sine values. Vateshwar calculated a table of 96 accurate sine values. This 
makes it easy to calculate any sine value we want. 

Questions
Q. If you already learnt trigonometry, how many sine values did you learn? 
[Today’s geometry texts teach you only five values 0, 30, 45, 60 and 90. ] 
Q. Why did you not learn 24 sine values or 96 values? 
Q. Do you know how to calculate sin 1? 
Q. So, have you gained or lost by European education?

Navigation and calendar

Navigation also needs knowledge of astronomy. Calculating latitude from the mid-day position of 
the sun also required a good calendar. Thus, what we can observe at sea is only the position of the 
sun in the sky at noon. If the sun is directly overhead at mid-day,  and it is equinox, then we are on 
the equator which has latitude 0 degrees. If, however,  the sun is directly overhead and it is summer 
solstice then we are on the tropic of Cancer which has a latitude of 23.5 degrees. Hence, to 
determine latitude at sea, we also need a good calendar which tells us the correct date of equinox 
(samkranti).  



Many people like the Maya knew how to determine not only the date but the exact time of equinox 
accurately. For example, the beautiful Maya pyramid at Chichen Itza gives a splendid and artistic 
demonstration of measuring the exact time of the equinox. The pyramid is so constructed that the 
shadow cast on equinox looks like a serpent descending from heaven! The principle underlying the 
construction of the pyramid use knowledge of astronomy and the theory of shadows, the same 
theory as used for a stick stuck in the ground, and called a gnomon (shanku). Both serve as 
astronomical instruments, but because pyramids are much bigger, they are more accurate, provided 
the masonry work is good, and the pyramid is accurately built.  We can still use the Chichen Itza 
pyramid as an accurate astronomical instrument. But Europeans habitually denigrated other 
cultures, and so they denied what we can actually see today. Western historians say pyramids were 
mere burial chambers! 

While Egyptians, Indians, Maya ,and many others 
knew how to determine equinox, from thousands of years ago, the Europeans did not. The proof is 
that they did not have a good calendar. The calendar they  used at the time of Vasco was called the 
Julian calendar set up by Julius Caesar. This calendar was primitive and excessively inaccurate. It 
gave a wrong date of equinox, wrong by 11 days, in the 16th c. This meant that if European sailors 
thought they were on the equator they were actually some 2.5 degrees away! Naturally, there were 
many navigational disasters in which many people drowned.

This error happened for a peculiar reason: Europeans were arithmetically challenged. They did not 
understand fractions. There is no way to write fractions using Roman numerals. Therefore, the 
Julian calendar stated the time from summer equinox to summer equinox (called a tropical year or 
simply a year) as 365 ¼ days. This used a simple fraction ¼, one of the few fractions Romans 
knew. But the duration of the year was awfully wrong even by the standards of 2000 years ago. 
Romans had no option for they could not easily say the actual duration of the year which is closer 
to 365.242 days. The figure 365.25 was wrong in the second place after the decimal point. This 
seems small, but it amounted to one day in a century. Hence, the date of the equinox slipped on the 
Julian calendar by one day in a century. 

Questions
Q. Which calendar has your education taught you? 
Q. What was the duration of the year you learnt? Do you still believe a year is 365¼ days?
Q. Did you gain or lose on the present system of education?

On the day of the equinox, the 
shadow falls in such a way to 
make a wavy like that it looks as 
if a snake has descended from 
heaven. The snake’s head is built 
at the bottom of the stairs.

The Chichen Itz pyramid in Mexico, built 
by the Maya people.



The Gregorian calendar reform

But the Julian calendar was adopted as the official Christian calendar by the church in the 4th c. This 
Christian calendar was used to fix the date of the main church festival, which was Easter then (not 
Christmas). So the calendar could not be easily changed, for the church would have to admit it 
made a silly mistake, contrary to its claim of being infallible. But navigation was very important for 
the economic dreams of Europe. Hence, Pope Gregory issued an edict in 1582 so as to get the 
equinox right on the calendar. To correct the error he deleted 10 days from the calendar. This is 
called the Gregorian reform.

The European difficulties with so simple an astronomical concept as equinox was because 
Europeans were excessively bad at arithmetic. Europeans then could only say simple fractions like 
¼. This was in sharp contrast to Egyptians since the Rhind papyrus, or Indians since the Veda both 
of whom used complicated  fractions. 

Because of their inability to state fractions, Europeans stated the Gregorian reform not in terms of 
precise fractions but in terms of a complicated system of leap years. The rule laid down was this. (1) 
Every fourth year is a leap year, but (2) every hundredth year is NOT a leap year, but (3) every 
thousandth year IS a leap year. This rule is a complicated way to state the fraction 365.241 days for 
the time from summer equinox to summer equinox used in the Gregorian reform. Just how 
complicated it is became clear in the year 2000 when so many people were highly confused over 
whether the year 2000 was or was not a leap year. (They had only learnt the first rule, a leap year is 
divisible by 4, or the first two rules divisible by 4 but not divisible by 100.) 

After the Gregorian reform of the calendar, some Europeans were now able to determine the 
latitude by day. Why only some? Because Europeans then were so backward that they could not 
correctly determine the date of equinox on their own, by observation, unlike Egyptians and Indians 
who did it from thousands of years earlier. The Gregorian reform used documents imported from 
India, translated and brought by Jesuits who ran a college in Cochin since 1550. Protestants, 
however,  did not trust the pope. Nor could they determine equinox on their own, by observation. 
Hence, Protestant countries like Britain did not accept the Gregorian reform until 1752, long after 
the death of Isaac Newton.  Newton himself believed he had a special mission in life. This belief 
was based on the defective Julian calendar according to which he was born on Christmas day, 
though it was already New Year in the Roman Catholic countries which had accepted the 
Gregorian calendar. 

Questions 
Q. Is the duration of the year right even today after the Gregorian reform? Or do the above rules get 
it right only on an average? Does equinox always come on the same day? 
Q. Can you determine the phases of the moon (poornima, amavasya etc.) using the Gregorian 
calendar as you can using the Indian calendar?  
Q. Have you gained or lost by the European system of education?

The problem of longitude

But the Gregorian reform only solved the problem of latitude. To navigate correctly, one also needs 
to know one’s longitude to determine one’s position at sea. But Europeans had no knowledge of it. 



When Columbus was off the coast of Cuba, he recorded in his journal that he was near Cathay 
(China) which was thousands of miles away! 

Egyptians and Maya knew how to navigate by the stars, but we have no records, because the church 
burnt all the books of the Maya. But we have records that Indian mathematicians and astronomers 
had long ago developed ways of determining longitude. But this method depended on two things. A 
knowledge that the earth is round, and a knowledge of its size or the exact radius of the earth. There 
is little doubt that Egyptians, Maya, Chinese and Arabs also had this knowledge. But Indian  
sources are often the only primary sources accessible to me, so those are the one’s I will use.  This 
is not intended to denigrate others, but to encourage them to search for their own primary sources.

The round earth and its size

Indians certainly knew that the earth was round. In the 5th c., Aryabhata stated that it was round like 
a kadamba flower. He also gave an estimate of its radius. 

Indian mathematicians had an easy way to determine the size of the earth by using trigonometry.

The lines joining the 
north pole to the 
south pole are the 
lines of longitude.

Kadamba flowers



But the 7th c. mathematician Brahmagupta severely criticised Aryabhata for getting the size of the 
earth  wrong. He said, “Ignorance of the radius of the earth makes longitude determination futile”. 

How accurate were Indian estimates of the size of the earth? We do not know this because Indian 
estimates were stated in terms of yojan, and we do not know exactly how long a yojan was in terms 
of present-day units such as kilometers or miles. But we can indirectly infer the accuracy of the 
Indian method. In the 10th c., al Biruni came to India and studied Indian methods of astronomy. He 
too measured the size of the earth. But he stated his estimate in terms of Arabic miles for he wanted 
to compare it with the measurement made by Khalifa al Mamun. The correspondence of Arabic 
miles and English miles is accurately known. On this basis we know that Al Biruni’s estimate was 
accurate to within 0.1%. So, Indian estimates must have been similarly accurate by the 10th c. 

However, 500 years later, Columbus had a wrong estimate of the size of the earth. He wrongly 
thought the earth was much smaller—smaller by 40%.  Remember that the most important thing for 
Europeans then was the spice trade, and to find a sea route to India bypassing Arabs. Columbus 
proposed the idea that, since the earth is round, he would sail West to reach India, since that would 
bypass Arabs. That is why the Americans were called Indians or Red Indians—he thought he had 
found India!  

The correct size of the earth was certainly known to Arabs since the 8th c. and through them to 
Europeans. But perhaps through ignorance or perhaps to make it easy to get funds for his project, 
Columbus reduced the size of the earth. 

Questions.  

Q. What is the size of the earth? Did you learn how to measure the earth in your geometry class? 
Can you check it yourself, or do you simply believe Google?
Q. Did you lose or gain by the European system of education?

For Europeans a round earth was a novel idea, since the Bible says in many places that the earth is 
flat.43  Hence, I was taught as a child that Columbus was the first to discover that the earth is round. 
This is just another example of the false Western history of always glorifying themselves and 
denigrating others. If you press the matter today, on who did it first, there will be an attempt to 
“save the story”. You will be told that a Greek,  Eratosthenes first measured the earth. That is yet 
another example of false history.

Whenever you hear a story about Greeks, you should ask for evidence, so that you are not fooled by 
false history. What is the actual evidence for the claim that Eratosthenes measured the earth? That 
claim comes to us from a manuscript found in the 19th c.! Why should we believe that this 
manuscript was written by Eratosthenes? All stories of Greek achievements are similar stories of 
lost-and-found knowledge,  found very, very late! The time gap is a thousand years or more.  A 19th 
c. probably book reflects the knowledge of someone from the 19th c. But that  knowledge is falsely 
attributed to Eratosthenes. There is no reliable way to connect the 19th c. work to Eratosthenes from 
2000 years ago. And if we do believe without the slightest evidence that the source of the 19th c. 
book was that far back in the past, why not push it a little further to Egypt? After all, Eratosthenes 
supposedly lived in Alexandria in Egypt in Africa, not in Athens in Greece.  The Greeks got much 
of their  knowledge from Egyptians who certainly knew how to measure the earth. 

43 Many references to the flat earth in the Bible are posted at http://ckraju.net/hps-aiu/flat-earth-in-Bible.txt.  

http://ckraju.net/hps-aiu/flat-earth-in-Bible.txt


On the stock model of the history of science, after the Greeks everything was done by Europeans 
after the so-called “renaissance”, hence Columbus is credited with establishing that the earth is 
round.

In fact, because Columbus grossly underestimated the size of the earth, the use of globes for 
navigation led to huge navigational disasters and the longitude problem. Hence, Portugal issued a 
law in 1500 banning the carrying of globes aboard ships. Ultimately, Europeans were able to 
measure the size of the earth only in 1672, thousands of years behind others. Even so, sailors then 
had no faith in that claim. Also, using the size of the earth to calculate longitude required the ability 
to do complex mental calculations: though Europeans had started learning about fractions by 1600 
the typical sailor was too badly schooled to be able to do complex calculations in his head.

Questions 

Q Unlike the equator, any longitude can be taken as the reference longitude. The Meridian of 
Ujjaini was the reference (or 0 degrees longitude) from which Indian texts measured longitude. This 
system was copied in the meridian of Greenwich which we use today. On the present system, the 
latitude and longitude of Ujjain is 23.1793° N, 75.7849° E. Suppose you also know the latitude and 
longitude of Ayodhya (26.7880° N, 82.1986° E)  can you calculate the approximate distance 
between the two cities? For this you will need the radius of the earth which you could take as 6371 
km. 

Q. Is this shortest distance on earth between Ujjain and Ayodhya a straight line? Your 6th standard 
text defines a straight line using the shortest distance between two points. Is that definition correct?

Q. You know the shortest distance between any two points on earth is NOT a straight line because 
the earth itself is curved. Is the shortest distance between any two points in space a straight line? 
How do you know there are any straight lines in the real world? That space is not curved? 

However, Europe in the time of Columbus was very poor and European dreams of wealth rested on 
overseas trade or piracy and loot. That required the ability to navigate to bring that loot back to 
Europe.  One ship lost due to bad navigation meant more money and men lost than in a typical local 
war. Hence, the navigation problem, and especially the longitude problem, remained the major 
scientific challenge facing Europe.  The British Royal Society and the French Royal Academy were 
started for the purpose of solving the longitude problem. European governments offered huge prizes 
for the solution of the navigational problem. It was for this reason that Jesuits in India searched 
Indian mathematics texts for a solution of the navigational problem. 

As late as 1711 the British parliament passed an Act to form a Board of Longitude to give away a 
huge prize of 20000 pounds for its solution. (Newton’s annual salary when he started working in 
Cambridge was only around 100 pounds.)  The prize was partly claimed by Harrison’s chronometer 
in 1762. It was given away only partly because the Board was not sure whether it had actually been 
won!



Loxodromes

Apart from the problems of latitude and longitude, European navigators faced a third problem 
which is lesser known. This was the problem of loxodromes. The word “loxodrome” (from 
loxos=curved, and dromos=line)  means “curved line”. 

The problem was as follows. Before Columbus and Vasco, European navigators sailed only in the 
Mediterranean sea. They navigated this small sea with the help of charts: maps drawn on a flat sheet 
of paper or parchment. On such a map if they moved in a fixed direction, they expected to move in 
a straight line. 

They could determine a fixed direction in two ways: by a fixed direction of the magnetic compass, 
or by the straight line joining two fixed stars. However, in the 16th c., Portuguese navigators 
travelling to Brazil observed that if they moved in a fixed direction they actually travelled in a 
curved line! This paradox was the problem of loxodromes.

The problem is that the surface of the earth is curved, not flat like the map. Hence, moving in a 
fixed direction results in a spiral towards the pole! This happens unless we are moving exactly in 
the cardinal directions: east, west, north, south (in which case one would trace a circle. Here is an 
artistic depiction of loxodromes.

The solution to the problem again came through trigonometry. The most precise trigonometric 
values then (precise to ten decimal places) were available in India. The Jesuits obtained these 
values, and the Jesuit general Christoph Clavius published them in his name in 1608. This was the 
same Clavius who had earlier carried out the Gregorian reform, using documents imported from 
India and also introduced the arithmetic of fractions in the Jesuit syllabus from Indian texts. 

Now the dome of the sky also looks curved, and there was a Chinese technique of map-making 
which projected that dome into a flat map in a special way, so that moving in one direction traced a 
straight line. Trigonometric values (a table of secants) were needed to make this map. So, the 
trigonoometric values came from India, and the technique of map-making from China. But in the 
usual tradition of European history the real sources are obliterated, and two are today called 



Mercator’s map and Mercator projection. What is the Mercator map? This is just the usual “map of 
the world” as you know it.

The specialty of this map is that it solves the problem of loxodromes: if you move in fixed 
direction, you trace out a straight line on the map. The price to pay for this is that areas get 
distorted: Greenland is small (2.166 million square km) , but it looks very large on the map, as big 
as Africa (30.37 million square km) which is actually some 15 times larger. 

Questions:

Q. In the 6th standard you learnt that a straight line is a line segment extended indefinitely in both 
directions.  How do you know space is infinite and this can be done?

Q. If you draw a line segment on earth and extend it indefinitely in both directions, what will you 
get?

The story of Lakshadweep islanders

The Lakshadweeo islands are small coral islands in the middle of the ocean off the southern tip of 
India.: the capital Kavaratti is just some 4.22 square km. Navigating to such tiny islands is a 
difficult task. Yet the islanders did it for centuries using the accurate navigational instrument called 
the kamal.  But something happened after the advent of Europeans.

The Europeans never understood the subtleties of the instrument. Instead they followed that deep 
seated aspect of their culture—constantly denigrating others in the foulest terms imaginable. British 
scholar declared the instrument to be primitive. Europeans lacked the commonsense to ask how the 
islanders survived for so many centuries without a good technique of navigation. 

The Mercator chart. Note how 
Greenland looks almost as big as 
Africa which is 15 times bigger.



In 1923, a British officer R. H. Ellis inspected the Lakshadweep islands. He found that the children 
were not attending the British schools, regarding the knowledge in these schools as useless.  He 
recommended that they should be taught navigation to induce them to attend. A Malayalam book 
called Navik Shastram was eventually prepared and published in 1939. The children in the largest 
island Amini started learning the British system of navigation. 

As a result, they quickly forgot their traditional techniques of navigation. Unlike the wood and 
string of the kamal, which were easily available, they started using a British sextant made of steel 
which they could not produce. They became dependent on the British for their livelihood. They also 
became dependent in other ways. They used “Noorie tables”. The name sounds Arabic, but these 
tables were copied from the declination tables of the sun in an outdated British sailing manual of the 
19th c., written by Captain James Norie, and available in the Kavaratti library. 

In 1998 I toured the islands and not a single person could explain the construction of the kamal to 
me. I eventually worked it out by myself using a kamal which an islander had preserved, and 
willingly copied out for me. I realized it is a very precise instrument, more precise then their British 
sextant! I asked them why they had discarded it. They had no answer, for they never compared their 
own system with the British system. Because of all the derogatory remarks the British constantly 
made, the islanders simply assumed their system was inferior, though it was actually superior. After 
they accepted British education, they soon forgot their own system, in less than 50 years. 

Questions

Q. Why do you think the islanders were so silly as to give up their precise navigational system in 
favour of an effectively inferior one?

Q. What is your date of birth? Do you know it on any calendar other than the Gregorian calendar? 
Why do months have varying number of days in that Gregorian calendar? Is this scientific? Does 
the month correlate with the cycle of the moon? 

Kavaratti: the capital of Lakshadweep



Q. Why do you think a billion Indians were so silly as to chose this primitive and unscientific 
Gregorian calendar over their own precise one?  Why are they unable to change it today?

Our education system 
Fichte laid it down that education should aim at destroying free will, so that, after pupils 
have left school, they shall be incapable, throughout the rest of their lives, of thinking or 
acting otherwise than as their schoolmasters would have wished.
—Bertrand Russell, The impact of science on society, AMS Press, New York, 1953, p. 
50

that very recognition of, and reliance upon, free will in the pupil is the first mistake of 
the old system and the clear confession of its impotence and futility.... On the other 
hand, the new education must consist essentially in this, that it completely destroys 
freedom of will in the soil which it undertakes to cultivate, and produces on the contrary 
strict necessity in the decisions of the will, the opposite being impossible. Such a will 
can henceforth be relied on with confidence and certainty.
—Johan Gottlieb Fichte, Address to the German Nation, trans. R. F. Jones and G. H. 
Turnbull, Open Court, Chicago, 1922, p. 20. 

Our present education system came from Europe. Europeans came to loot us: India was one of the 
most prosperous countries in the world. It became one of the poorest because of British loot. Isn’t it 
foolish to imagine that British education system was brought to us for our benefit? Have you ever 
wondered how a handful of Britishers from a tiny and far away island ruled a large country like 
India for so long? This was because of the education system which helped British to rule as follows.

When Europeans first came to India they were technologically backward, as we saw in the case of 
Vasco da Gama. The only territory the Portuguese obtained was Goa (meaning gaon or villages). 
The people of Goa did not like the high taxes imposed by the Sultan and approached Vijaynagar 
empire to re-conquer them. The rulers of Vijaynagar were not interested and passed on the job to the 
Portuguese who managed to conquer Goa with plenty of inside help. In general the Europeans were 
no match for the Vijaynagar empire, leave along the Moghul armies. Hence, they tried to conquer 
India by conversion in 1580. They hoped to convert the emperor Akbar and win over India the way 
the won the Roman empire. But the scheme, announced by Jesuit priests with great fanfare in 
Rome, failed miserably. Akbar listened to the Jesuit priests, but did not accept what they said. For 
250 years Europeans kept dreaming of conquering India but made not the slightest progress in 
achieving their grand dream. In the meanwhile they did all they could to collect knowledge and 
technology from India.

It was only in 1757 with the battle of Plassey, 260 years after the arrival of Vasco, and 50 years after 
the death of Aurangazeb and the collapse of the Moghul empire, that Europeans won their first 
major victory. Even that battle was won by bribery, not technological superiority.  And the money 
for the bribes came from Indian merchants of Kolkata with the help of false promises.



The British could rule India only with the help of Indians. Therefore, they were insecure. The 
ghadar of 1857, showed how easy it was to overthrow their rule. Though the Rani of Jhansi died 
fighting, Bahadur Shah Zafar, a Moghul descendant was installed as the king in Delhi.

The British wanted to overcome this insecurity, and the fear of being overthrown in an India they 
ruled with the help of India. Accordingly, they needed a way to win the loyalty of Indians. It was for 
this purpose that the British introduced British education in India. All European education—both 
schools and universities—were completely controlled by the church until the end of the 19th c. and 
designed to instill total faith in the educated. Where church education taught blind faith in 
Christianity as understood by the church, colonial education taught blind faith in the West. Why do 
we imagine that this education system was designed for our benefit? 

Our educationists do not even consider the fact that the Western education system was actually 
designed by the church for its own benefit, to churn out obedient and indoctrinated missionaries. 
The church taught them what is required of a missionary: obedience without commonsense.  This 
was true also of the Protestant We have seen some examples of this in the calendar and the kamal.

But there are many more and easier examples. For example, students are taught to wear ties in 
school.  Now most of India is hot much of the time, so a tie is not a dress suited to India. It is 

common sense that open-necked clothes are more suitable here. Students find a tie uncomfortable, 
but they still wear it. This is just another example of how students are taught obedience contrary to 
common sense.  Because it lacks common sense students cannot justify wearing ties. But they try to 
“save the story”. When asked why they wear it, they typically say for the sake of discipline. But any 
uniform will do for discipline, so why ties? Students have no idea. Is the army disciplined? Yes. Do 



army men wear ties? No. So, why are ties needed: to solely to instill obedience contrary to common 
sense.

Present-day math too teaches faith and obedience contrary to common sense, though few 
understand that this is one of its objectives. 
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