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Introduction

Mathematics is widely acknowledged as a difficult subject. Often teachers are blamed, or else students 
blame themselves. However, a line of enquiry which has been little explored is that the roots of the 
problem may lie with the subject itself. Therefore, a solution to the problem of math teaching and 
learning, and the development of an alternative math curriculum may involve a deep engagement with 
the history and philosophy of math. 

To bring out these problems with the subject of mathematics, in this article, we analyse the texts for 
geometry from class 6 to class 9 put out by the National Council of  Educational Research and Training 
(NCERT). These school texts are prescribed by the Central government. All these texts,1 in various 
languages, are available for free download from the NCERT website 
(http://www.ncert.nic.in/NCERTS/textbook/textbook.htm) and numerous related mirrors. The 
translations from English into various languages are often incomprehensible: for example the Hindi 
translation uses words not found in Hindi dictionaries.2 Accordingly, we will use the English version of 
the text, which is the one translated into different regional languages. Further, education is on the 
concurrent list, so the texts for individual states such as Maharashtra and Rajasthan do differ. But these 
differences are relatively small, and do not affect our conclusions or critique in any substantive way.

NCERT history and philosophy of geometry

It is a myth that math is universal. Mathematics was NOT always taught the same way. For example, 
the problems in the Rhind papyrus and Berlin papyrus3 show that mathematics was taught differently 
3700 years ago.  When the Jesuit general Christoph Clavius4 introduced “practical mathematics” into 
the Jesuit syllabus in Europe ca. 1575, he introduced it using traditional Indian texts such as Bhaskar’s 

1  Mathematics class 6, Mathematics class 7, Mathematics class 8, Mathematics class 9. NCERT. No date given. Accessed 
Feb 2017.  http://epathshala.nic.in/e-pathshala-4/flipbook/. 

2 For example, to define the elementary concept of two intersecting lines, the NCERT class 6 text in Hindi uses a word 

(p. 77) उभयनिष्ठ not found in any Hindi dictionaries I own (and I own several). (The absence of a common word [for 

common] itself suggests the foreignness of even such an elementary concept.) The word उभय is found in Sanskrit 

dictionaries and means “common to both” and is used for example for a frog as उभयचर or amphibian (moving in both 
land and water). Thus, the whole word (not found in the Sanskrit dictionary either) literally means one who has deep 
faith in both! This word is intended for poor students, who normally don’t own any dictionaries, to help them to 
understand the simple concept of a point common to two intersecting lines. 

3 M. Clagett, Ancient Egyptian science: A source book. 3 Vols, especially vol. 3 Ancient Egyptian mathematics. American 
Philosophical Society, Philadelphia, 1999.

4 Christoph Clavius, Arithmeticae practicae [Practical arithmetic]. Dominici Basae, Rome, 1583.  Also, Christoph 
Clavius,  A method of promoting mathematical studies in the schools of the Society. Unpublished (1575?) . Detailed in 
E. C. Phillips,  The proposal of Father Christopher Clavius, SJ, for improving the teaching of mathematics. Bulletin of 
the American Association of Jesuit Scientists XVIII (4), (1941) pp. 203-206.
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Lilavati, brought in directly from India,5 as well as the Hisab al Hind of al Khwarizmi which brought 
Indian arithmetic to Europe from the 10th to the 13th centuries. 

The traditional Egyptian and Indian ways of doing geometry using a cord6 or string7 to do geometry had 
numerous commonalities. They, however, differed from the NCERT way of teaching math, which is 
based on the Western tradition. 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. (What is right about teaching impractical knowledge?) 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. This is 
just an amplification of the racist comments commonly found in stock histories of math like those of 
Rouse Ball.8 

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

In earlier versions of these NCERT texts by the same authors, these racist beliefs were strongly 
reinforced by images of various real or imaginary “Greek” mathematicians from Alexandria, in Africa, 
who were invariably portrayed as whites. I pointed out9 a decade ago that there was no evidence for the 
existence of some of these mathematicians,10 leave alone any evidence for the color of their skin, and 
that the images all represented a caucasian stereotype. Subsequently, one image (that of Euclid) was 

5 C. K. Raju,  Cultural Foundations of Mathematics: the nature of mathematical proof, and the transmission of the 
calculus from India to Europe in the 16th c. CE  Pearson Longman, 2007. 

6 Clagett, cited above, p. 437, image on tomb of Djeserkaseneb (ca. -1400 CE) shows field hands carrying a cord to 
measure a field.

7 S. N. Sen and A. K. Bag, The sulbasutras, Indian National Science Academy, Delhi, 1983.
8 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).  
9 C. K. Raju, “Teaching racist history”, Indian Journal of Secularism 11(4) (2008) 25–28, 

http://ckraju.net/papers/Teaching-racist-history.pdf, and Jansatta, 24 Jan 2008. http://ckraju.net/papers/Jansatta-
Euclid.jpg. 
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changed by using an  image which looks as if it was taken from one of Needham’s volumes on Science 
and Civilization in China. That is deceptive: it is actually a copperplate engraving of 1740 which still 
depicts a white man. That is, it is still caucasian, though no longer a stereotype! That is where things 
stand now.11 

Anyway, there are several historical claims here that are being taught to students and which merit close 
scrutiny.  In this context, it is important to take into account the fact that this racist history originated as 
history set up by the Crusading church after the Toledo translations of 1125. It was later carried forward 
as colonial history.12 For centuries, the whole purpose of this fabricated history (Crusading history, 
racist history, colonial history) was to assert the superiority of Christians/whites/Westerners. When 
colonial education came to India, on the strength of this false history,13 it was wholly church 
education,14 designed to instill this feeling of superiority/inferiority in the colonially educated—this 
applies not only to India, but across the globe, as Frantz Fanon for instance noted how it generated a 
deep-seated sense of inferiority among blacks.15

Thus, the claim of superiority of the West (hence the normative “universality” of Western geometry) is 
a very key justification for the geometry being taught. These claims are, explicitly, 

(1) That the geometry done for practical purposes by ALL others was inferior since not a “systematic 
science”.  

(2) That the Greeks did something unique: they proved theorems using deductive reasoning, and this 
method was known only to them before it arrived in Europe in the 12th c. 

And, of course, there is the claim, implicit in the very chapter title: “Introduction to Euclid’s geometry”

(3) That an early Greek called Euclid developed a superior kind of geometry, using deductive proofs, 
and it is this sort of geometry rather than practical geometry which needs to be taught to our school 
children today.

There is a deliberate mix-up here between “historical” issues (myths about Greeks and Euclid) and 
“philosophical” issues (myths and superstitions about deductive reasoning): just because this mixture of 
myths and superstitions is essential to support the bad geometry teaching which is being advanced by 
the NCERT text. Such a mixture of myths and superstitions is typical of church propaganda. For 
example, the myth of a historical Jesus is used to advance the claim that he advocated love without sex 
unlike the myth of Bacchus,  which the Jesus myth actually appropriates.16  If one refutes the history it 

10 C. K. Raju, “Towards Equity in Math Education 1. Good-Bye Euclid!”, Bharatiya Samajik Chintan 7 (4) (2009) 255–
264. http://ckraju.net/papers/MathEducation1Euclid.pdf. This paper was presented in 2007 at the Indian Social Science 
Congress in Mumbai, before the author of the NCERT text, and later Director of NCERT. Pervin Sinclair. 

11 NCERT class 9 image for Euclid, p. 80. 
12 For a brief summary, see C. K. Raju, Is Science Western in Origin?, Multiversity, Penang 2014. Reprint, Other India 

Bookstore, 2014.
13 C. K. Raju, Ending Academic Imperialism, Citizens International, Penang, 2011. http://multiworldindia.org/wp-

content/uploads/2010/05/Academic-imperialism-final.pdf. 
14 C. K. Raju, “Education and Church: Decolonising the hard sciences” in Frontier Weekly 46(7) 25-31 Aug 2013. 

“Education and Counter revolution,” http://ckraju.net/papers/Education-and-counter-revolution.pdf.   
15  Frantz Fanon, Black skins, white masks, trans. C. L. Markmann, foreword Homi K. Bhabha and Ziauddin Sardar, Pluto 

Press, 2008. 
16 C. K. Raju, Euclid and Jesus: How and why the church changed mathematics and Christianity across two religious 

wars, Multiversity Penang, 2012, chp. 1. 
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can be defended by jumping to philosophy, and if one refutes the philosophy, the history is used to back 
it. 

The geometry myths—the  historical claims about Greeks in general, and Euclid, in particular—are 
false. Not only are they false in the straightforward sense that there is no evidence for them, they are 
false in the much stronger sense that there is ample counter-evidence. We consider the aspect of false 
Crusading/racist/colonial history of math separately in an appendix. Here we focus on philosophy, 
though its linkages with history cannot altogether be avoided, so deep is the mixture. 

Normal proof vs formal proof (and church dogma)

The first point to note is that deductive reasoning is NOT something unique to the West. Deductive 
inference was certainly known in India. All Indian schools of philosophy accepted it, except for the 
Lokayata, which rejected deductive inference as unsound, for reasons explained below. Reason was 
certainly also known in Islam and used in Islamic rational theology (aql-i-kalam), and even al Ghazali 
who attacked the aql-i-kalam wrote a book on logic, and conceded that God was bound by logic.17 

In the West, reason first became known in Crusading times. It came to be known through Arabic texts 
mass translated into Latin at Toledo. At this point history intervenes: for chauvinistic crusading 
historians attributed these texts to an early Greek called Aristotle. (As explained in the appendix, it was 
critical for the church to appropriate texts related to “reason” in defence of its post-Crusade theology of 
reason.) There was nil evidence to connect these late texts in another language, from another place, in 
another time (“Aristotle of Toledo”),  to Aristotle of Stagira, the contemporary of Alexander, from 1500 
years earlier, but Crusading historians were undeterred by lack of evidence: they were strong votaries 
of faith. 

There were no compelling social reasons for Aristotle of Stagira  to invent the syllogism. Indians did 
have such compelling social reasons, for there were numerous conflicting points of view prevalent in 
India from the earliest historical times. And, Buddhists and Jains, for example, debated with each other. 
They dialogued furiously but did not kill each other, the way Greeks did: Athens passed a death 
sentence against Aristotle the way it earlier passed a death sentence against Socrates, and Anaxagoras. 

Then there are simple historical facts. The Aristotelian syllogism is NOT found in Alexandria, the Stoic 
syllogism is.  Even if we believe Aristotle of Stagira wrote some original or copied text on logic, it is 
contrary to commonsense that the text would stay unchanged for 1500 years (why would people have 
copied it out blindly?). It is quite likely that these late texts in Arabic, carelessly attributed to Aristotle, 
accreted from other sources of knowledge.  So it is also likely that the Indian Naiyaika syllogism was 
accreted into logic texts vaguely and incorrectly attributed to “Aristotle”.18 

Whether or not the West had any texts concerned with reason, prior to the Crusades, whether or not 
“Aristotelian logic” accreted or derives from Nyaya logic, the unquestionable facts are as follows. 
Other cultures too used deductive reasoning for inference. But they all used deductive reasoning 
together with empirical facts or experimentation, as science does today. The Nyaya school of thought, 

17 C. K. Raju, “The Religious Roots of Mathematics”, Theory, Culture & Society 23(1–2) Jan-March 2006, Spl. Issue ed. 
Mike Featherstone, Couze Venn, Ryan Bishop, and John Phillips, pp. 95–97. http://ckraju.net/papers/Religious-roots-of-
math-TCS.pdf. 

18 C. K. Raju, “Logic”,  In: Selin, H. (Ed.), Encyclopedia of non-Western science, technology and medicine. Springer, 
Dordrecht, 2008, 2016, pp. 2564-2570.  http://ckraju.net/papers/Nonwestern-logic.pdf 
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like every Indian school of philosophy, accepted the empirical (pratyaksha) as the first means of proof. 
The unique feature of the West/church was that it rejected the empirical. 

Following in the footsteps of al Ghazali, the church believed God was bound by logic: he could not 
create an illogical world, but could create the facts of his choice (when he created the world). 
Therefore, it came to believe that logic, which binds God, is superior to facts, which do not. The 
common way to put this is that deduction is infallible (like God) hence superior to induction. 

Though common in the West, this is a remarkably foolish belief because deduction is based on logic, 
and the belief does not specify which logic binds God. Formal math assumes that the logic to be used 
for deduction must be two valued.  which logic is used for deduction. Apart from Western custom what 
is the reason for this? We find the difference of logic in India: the Naiyayikas used 2-valued logic, but 
Buddhists, and Jains and many others did not.  The Western belief about logic binding God does not tell 
us whether God is bound by Naiyauika logic, Buddhist logic, or Jain logic or quantum logic, or any one 
of the infinitely many logics one can conceive of. Why should we believe 2-valued logic is infallible or 
universal? Because of the multiplicity of logics, logic too has to be decided empirically. 

One may offer the following justification for two valued logic. In reality a thing which is here is 
usually not simultaneously there. But this belief is only approximate, it does not hold at the 
microphysical level (of quantum mechanics and quantum logic). An electron which is here may also be 
there.  Western philosophers such as Kant, wrongly assumed (purely on the strength of myths about 
Aristotle and superstitions) that logic is unique. The West first came to know about other logics 
(Lukasiewicz) in the 1930’s, long after the invention of formal mathematics. But this persistent 
ignorance of the West can hardly be a valid ground for claiming its superiority, and teaching its ways of 
reasoning without any empirical basis.  

To reiterate, the uniqueness of the church is the use of deductive reasoning divorced from empirical 
facts. This practice is reflected in the philosophy of formal mathematics: one must only use logic 
without any reference to facts. A formal mathematical proof19 is a sequence of statements in which each 
statement is either an axiom or is derived from preceding statement by the use of some rules of 
reasoning. No reference to the empirical world is allowed at any point. One can only refer to axioms or 
previously proved statements. (Such formal proofs are NOT found in the Elements.) 

This prohibition of empirical inputs makes a formal proof different from a normal proof.  It is, 
however, a typical fallacy,  to caricature normal proof and assert that a normal proof uses empirical 
facts without reference to logic or inference. We reiterate that a normal proof (e.g. in pre-colonial 
Indian philosophy) involves the use of both logic AND empirical facts: deductive reasoning is NOT 
rejected, but it is not used in a way divorced from empirical facts. 

Normal proof is the proof found in science today, and also found in traditional Indian mathematics.20 
Indeed, traditional cultures used normal proof—both deductive and empirical proofs— exactly as 
science does today. So, the real claim of the West is the superstition that pure deductive proof, or a 
divorce from the empirical, makes proofs superior. This is the false claim which is repeated by the 
NCERT texts on geometry:  that pure deductive proof (formal proof) is superior to a deductive proof 
based on empirical facts (normal proof). 

19 E. Mendelson, Introduction to Mathematical Logic, Van Nostrand, London, 1964.
20 C. K. Raju, “Computers, Mathematics Education, and the Alternative Epistemology of the Calculus in the YuktiBhâsâ”, 

Philosophy East and West, 51(3), 2001, pp. 325–362. http://ckraju.net/papers/Hawaii.pdf. 
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An avoidance of facts may have suited the church, but actually it makes deductively proved results 
inferior not superior. Setting aside the above objection about the empirical nature of logic, a mere 
mathematical theorem proved with 2-valued logic and with no reference to facts does NOT lead to 
valid knowledge.  For example, consider the syllogism21

1. All animals have two horns.
2. A rabbit is an animal.
3. Therefore, a rabbit has two horns.

This syllogism is a stock example of modus ponens. The conclusions has been established solely 
through  “superior” deductive reasoning as a mathematical theorem. But the conclusion is false. It is 
invalid knowledge just because it does not involve the empirical at any point. No doubt, the starting 
point, the premise or proposition 1 is false, but the premise is false only on empirical grounds. There is 
nothing logically wrong with the proposition 1 that all animals have two horns. Therefore, this example 
shows that conclusions or mathematical theorems established without reference to empirical facts are 
invalid knowledge which do not apply to the real world.

The Lokayata gave a subtler example to demonstrate the fallibility of inference, hence its inferiority. A 
man goes around at night making the marks of a wolf’s paws in the dust that has covered the ground. In 
the morning a crowd collects and wise men incorrectly infer that a wolf has been around.22 In this case, 
they wrongly assumed that the marks of a wolf’s paws can only be made by a wolf. This is what 
usually happens, but is not necessarily true. The Lokayata argued that deductive proof is fallible since 
the premises underlying it may be similarly fallible.

In short, deduction can hope to lead to valid knowledge ONLY if the starting hypothesis (or some 
intermediate inference) is empirically tested as in science. But the hypotheses underlying mathematics 
cannot be so tested, since they are all metaphysical. As we will see below, they all involve the 
metaphysics of infinity (even in the school geometry texts). There is no way to test those assumptions 
empirically. So, that metaphysics can be accepted ONLY on the strength of authority. That is, the 
teaching of formal mathematics inculcates blind belief in Western authority. 

This is how the church taught faith: blind faith through the belief in its authority. Colonial education is 
only marginally different: it promotes blind belief in Western authority: the mathematics we teach is all 
based on metaphysical postulates made by Western authorities.  For example, one is not allowed to 
prove 1+1=2 by pointing to 1 dog and 1 dog making two dogs. It has to be proved in a “superior” way 
which is non-empirical and purely metaphysical, the  way Whitehead and Russell did in their Principia. 
That takes them 378 pages. No one I know (including all the mathematicians I know) ever went 
through any of those 378 pages of dense symbolism. They trust it blindly. 

21 C. K. Raju, “To decolonise math, stand up to its false history and bad philosophy”, http://ckraju.net/blog/?p=117 . The 
article was published in the Conversation (global edition), went viral, and was taken down. Still found on the Wire, 
https://thewire.in/75896/to-decolonise-maths-stand-up-to-its-false-history/ , and Science 2.0 
http://www.science20.com/the_conversation/was_euclid_a_black_woman_sorting_through_the_false_history_and_bad
_philosophy_of_mathematics-180581 . Re-published in entirety in “Black Thoughts Matter: Decolonized Math, 
Academic Censorship, and the “Pythagorean” Proposition”, Journal of Black Studies, online first 31 Jan 2017, 
http://journals.sagepub.com/doi/abs/10.1177/0021934716688311. To appear in RhodesMustFallOxford.

22 Haribhadra, Sad-darsana-samuccaya, ed. Mahendrakumar Jain, Bharatiya Jnanapitha, 5th ed., Delhi, 2000, 81-560, p. 
454
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Absence of deductive proofs in the Elements

The assertion of superiority of pure deductive proofs is actually an articulation of religious dogmas 
developed by the Crusading church. The connection of formal math to church dogmas is hidden by 
appealing to a myth:  the practice of deductive proofs is attributed to Greeks, and in particular to the 
book on geometry called the Elements written by a purported Euclid. But this is a myth with no basis in 
fact. The simple fact is that book Elements does NOT contain any pure deductive proofs. 

Thus, the first proposition in the book is proved empirically. The proposition is to construct an 
equilateral triangle on a given line segment AB. We are asked to draw two arcs, with AB as radius and 
A and B as respective centres. We see that the two arcs  intersect at a point C. Joining AC and BC gives 
the requisite equilateral triangle ABC.  [Figure] But how do we know that the two arcs intersect? We do 
see them intersecting, but this is not deduced from any axioms. Thus it is an empirical proof. It may be 
an illusion. If the arcs are drawn on a computer screen, they would be pixelated. They would then 
actually consist of discrete points and may or may not have a point in common. [Figure].

Likewise the fourth proposition of the book, the so-called Side-Angle-Side (SAS) proposition proves 
that two triangles with two sides and included angle equal are equal. This proposition is proved by 
lifting one triangle, carrying it and placing it on top of the other triangle. [Figure or animation] Once 
again we see that one triangle exactly covers the other. But this is very much an empirical process. The 
two triangles are declared to be equal as a result of this empirical process. So, the proof of the SAS 
proposition in the Elements is once again an empirical proof. 

The SAS proposition is essential to the proof of the “Pythagorean” proposition: the penultimate 
proposition of (the Heiberg manuscript23 of) the Elements.  As such from the first proposition to the last 
the book Elements does NOT contain any pure deductive proofs. It accepts empirical proofs (normal 
proofs). The claim in the NCERT text is mere fantasy. It does not become any less a fantasy because 
the Elements was wrongly believed in the West, for centuries, to be a model of pure deductive proof. 
Indeed, that only provides an additional argument that deductive proofs are fallible, for, even at the 
most elementary level, invalid deductive proofs may be mistaken for valid proofs.   If at all children 
have to be told about the Elements, they should be taught these facts not the myth,  unless the intention 
of education is to indoctrinate. Let children learn how silly the West was to believe in such a myth 
contrary to facts for seven centuries. 

Now the fact is that the church ruled the mind of Western man with the help of myths and superstitions. 
Therefore, it had to have a stock way of overcoming facts counter to its myths. The stock trick is 
extremely simple: accumulate hypotheses to save the myth. This comes naturally. Even a known 
opponent of the church, Bertrand Russell fell a victim to this trick on his own. He did understand that 
the proofs in the Elements were not pure deductive proofs. He hence said that it was a scandal that 
Euclid was still being taught in Britain.24 But he allowed the excuse that Euclid made errors. That is, he 
did not question the story of Euclid, he did not the story that the book Elements was intended for some 
other purpose than as a model of deductive proof. He just said Euclid failed in his intention! It did not 
strike him that there was no Euclid, and that the Crusading church just cooked up a story about the 

23 T. L. Heath, The thirteen books of Euclid’s Elements: translated from the text of Heiberg, Cambridge university press, 
1908, vol. 1.

24 Bertrand Russell, “The Teaching of Euclid”, The Mathematical Gazette 2 (33) (1902), 165-167.



superiority of pure deductive proofs in the Elements because an avoidance of facts  by the exclusion of 
the empirical greatly suited the church. 25

Let us now consider the articulation of this “Euclidean scandal” in the Indian NCERT texts. 

Point

The NCERT text promotes 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. 

Thus, the starting point of geometry is a point. Here is how the NCERT text defines it for 11-12 year 
old students (Class 6 text, 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.” 

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.” This is the fundamental lesson of avoidance of the 
empirical.

So a point is something invisible that ought not to be seen. Can one touch, taste, smell or hear a point? 
No. So on this “superior” NCERT geometry, a point is not accessible to the senses. It is not real. So 
how do children understand a point? They don’t: therefore, the only route open to them, to pass the 
exam, is blind reliance on the authority of the text and the teacher.

By way of developing what it falsely calls “physical intuition” into this metaphysical notion, the 6th 
standard text goes on to assert (p. 70) “A point determines a location”. 

Really? The earth rotates on its axis, at a speed of about 0.5 km/s. It revolves around the sun at a speed 
of around 4.75 km/s. 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 
several kilometers. What the text is trying to teach by way of teaching “physical intuition” is a 
confused and regressive metaphysics of absolute space which was the reason for the conceptual failure 
of Newtonian physics,26 which was hence abandoned by physicists over a century ago. Why is it 
important to reassert this nonsense metaphysics just to teach the notion of a geometrical point?

Four years later (a long time in the life of a child of 11), the NCERT 9th standard text clarifies that a 
point is to be defined axiomatically. As an example of the axiomatic method it states the “Euclidean 
axiom” that “A point is that which has no part”. It goes on to add what is obvious. The supposed 
“superior” axiomatic method begins with statements that are senseless. 

25 Russell was hardly the only victim of church indoctrination through a mass of lies, Isaac Newton and Nietzsche, both 
determined opponents of the church, and supposedly clever people, fell victim to the mass of lies, for they too 
uncritically took some of them to be true. In the case of Newton, he believed in Aquinas’ dogma that god rules the 
world with laws, and Nietzsche believed in the Augustinian dichotomy and came to regard eternal recurrence as the sole 
counter point to Augustine’s apocalyptic time. See, C. K. Raju, The Eleven Pictures of Time, Sage, 2003.

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



Thus, the word “part” in this “axiom” 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. This suggests that the axiomatic method apart from being senseless is purely self-referent. 

In fact, to reiterate, the main point of the axiomatic method is not so much deductive reasoning as 
avoidance of the empirical. Since no empirical referent is allowed to be provided for an invisible point, 
it can only be defined in terms of other words. But then the other words must be defined. 

Now we normally define a word, such as dog, by pointing to several instances of dogs.  Such a 
definition is called an ostensive definition (definition by pointing). Words such as “dog” or “chair” are 
abstractions, but these abstractions are built on our experience. We can point to several instance of 
“dog” or “chair” for a child to see. Because the NCERT text is pushing the axiomatic method, which 
avoids the empirical, it cannot adopt such an ostensive definitions at any stage, for if empirical 
referents or an ostensive definition is permitted at stage n, why not at stage 1?  The prohibition of any 
contact with the empirical is what leads to an infinite verbal regress. This regress is NOT something 
natural (and does NOT arise in natural language) as the NCERT text wrongly suggests. It arises only 
for abstractions NOT based on anything empirical at any stage.

The NCERT text does not even honestly explain that the root of the problem of infinite verbal regress is 
peculiar to formal mathematics, and its avoidance of the empirical. It does not explain that this is a 
problem  easily avoided in natural language. On the contrary, it speciously falls back on physical things 
like dots to suggest a parallel with natural language: “However, we do have a intuitive feeling for the 
geometric concept of a point than what the ‘definition’ above gives us. So, we represent a point as a 
dot, even though a dot has some dimension.” What if a student has a different “intuitive feeling”. 
Obviously, he would be flunked! 

The text does not honestly explain that the problem of an infinite verbal regress arises solely due to the 
prohibition of any contact but instead teaches the authority of the mathematics community which does 
formal mathematics. Thus, it 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 (in Euclid‘s words a plane 
surface) as undefined terms.” So, formal mathematics is all about the social beliefs of the community 
of formal mathematicians.

Anyway, the solution to the problem of infinite regress, and this “superior” and “systematic” way of 
doing things: we start with some supposed things like a point, line, plane which are both invisible and 
undefined! How on earth are children expected to understand this. Recall, further, that, according to the 
text, the purported “superiority” of the method lies  in the fact that it is not practical! Naturally, most 
students abandon mathematics after class 10, until which time it has been made a compulsory subject. 
The problem is NOT merely that of abstraction, but abstraction divorced from empirical based on 
something invisible and undefined. 

In fact, as Hilbert himself said in a reported conversation with Blumenthal, “one must be able to say 
‘tables, chairs, beer mugs’ each time in place of ‘points, lines, planes’.” This key fact is not explained 
by the text: tht such abstractions, not based on anything empirical, can run along absolutely any fantasy 



lines one wants: one may, for example, posit as an axiom that two lines intersect at an infinity of point. 
Or one may posit the axiom that there are only 3 points in the world. 

In fact, the NCERT text has taken another dishonest leap across time. Though the story it tells is about 
“Euclid’s” axioms, it silently switches from  “Euclid’s” Elements to Hilbert’s axioms for synthetic 
geometry.27 It does so without ever stating Hilbert’s axioms, and even without informing the students 
about this sleight of hand.  If it did inform students, the text would immediately have to explain why 
we should use Hilbert’s axiom set and not, for example, Birkhoff’s axiom set.28 (The only known 
reason for this is the community beliefs of Western formal mathematician: because the Yale School 
Mathematics Study Group29 said so.) This is another way in which the text teaches the blind acceptance 
of mathematical authority, located in the West. 

The text does not even explain that if we use Hilbert’s axiom set, we can no longer use the notion of 
distance, and that Hilbert’s synthetic geometry is incompatible with the other geometry which the text 
teaches side by side: compass-box geometry. It does not explain perhaps because the authors of the text 
are unaware of it, or  perhaps because it would make it clear to the student that the writers of the text 
book are trying to teach two distinct and conflicting systems of geometry side by side. 

Line segment

Thus, the 6th standard text (for 11-12 years) goes on to define a line segment. It asks (p. 71) “What is 
the shortest route from A to B? This shortest join of point A to B (including A and B) shown here is a 
line segment.” Now what is meant by “shortest route”? On the earth if I take two locations, Nasik and 
Mumbai, and look for the shortest route, will it be a straight line-segment? No, the surface of the earth 
is curved. So, even the shortest route will be a curved line. Is this what the text means by a line 
segment? No. The text means to define a straight-line segment. For this, if the above definition is used, 
it must also be specified that the line segments are all drawn in a plane and not a curved surface. But 
what is a plane? The text does not define it. 

Further, "shortest" involves the notion of DISTANCE. Is the distance defined physically or 
axiomatically, using, say, Birkhoff’s metric axioms30 for geometry? In fact, the intention of the NCERT 
texts is clear: this stuff in the 6th standard text is all a preparation for the later teaching of Euclid’s 
geometry in class 9. That class 9 text silently switches to Hilbert’s “synthetic” geometry.31 

Though Hilbert’s synthetic geometry is beyond most people including the authors of the text, students 
and teachers, the key fact about it is that it does NOT define any notion of distance. It does not allow 
for such a definition (though it still defines area). (The idea of not defining length, but defining area is 
totally counter-intuitive, but shows the kind of fantasy math which marked the beginning of formal 
math.) The authors of the text seem completely unaware of the logical contradiction between defining a 
line segment using distance and doing “Euclidean” geometry using Hilbert’s synthetic axioms.

27 D. Hilbert, Foundations of Geometry, trans. E. J. Towsend, Open Court, La Salle, 1950.
28 G. D. Birkhoff,  “A set of postulates for plane geometry (based on scale and protractor)”,  Ann. Math. 33 (1932) pp. 

329-345.
29 School Mathematics Study Group, Geometry, Yale University Press, 1961. 
30 Birkhoff, cited above. 
31 E. A. Moise, Elementary geometry from an advanced standpoint, Addison-Wesley, 1963. This book is also useful for an 

exposition of Hilbert’s synthetic geometry, and non-Archimedean fields. 



If we do allow the definition of distance,  even axiomatically, the proofs of the propositions in 
“Euclid’s” Elements are trivialized. So, the whole book becomes pointlessly prolix (if understood in the 
post-Crusade reinterpretation of it as a book about deductive proofs). This is the real reason for 
rejecting Birkhoff’s axiom set. If we accept them, geometry becomes easy, but the whole story of the 
greatness of the Elements (as “the second most-widely read book after the Bible”) falls apart. 

As we will see, later on, Hilbert’s synthetic geometry was basically an apologia for the failed cock-and-
bull story of “Euclid and his deductive proofs”. On the strength of a recommendation made by the Yale 
School Mathematics Study Group,32 this apologia is today forced down the throats of students to teach 
them to submit to the authority of the West. It is one thing that students and teachers are unaware of the 
contradiction between teaching Hilbert’s synthetic geometry and its notion of congruence (as distinct 
from the original notion of “equality” in the Elements). It is quite another that the authors of the text 
show no awareness of this. This ignorance of the authors makes the developments of the concepts even 
more confused and ritualistic. Mathematics is about following the rituals of the community!

If distance is defined, and is defined physically (empirically), that gets us back to traditional and pre-
colonial geometry. That is even easier than Birkhoff’s metric axiomatisation. However, to measure 
distance physically we should be able to specify the points A and B physically. So, we must accept 
empirical specifications. But such specification are not possible except approximately. Physically 
speaking a plane too does not really exist anywhere in the cosmos, on general relativity. So we must 
accept approximation. That is, we need to reject the whole philosophy of formalism and the Western 
superstition that mathematics is an exact science. We need to go back to the idea of geometry as 
inexact, as in the sulba sutra.  (We will explain later on how this can be done.) 

Further, if we are speaking of a physical path from A to B, we should be able to trace it physically. As 
an approximate path, there is no problem. But the exact path is NEVER a straight line. Thus the 
smallest physical things are electrons and photons. Both make a wavy path, never a straight line 
between two “points”. The idea of physical bodies moving in a straight line is just failed Newtonian 
physics (which failed conceptually just because it was based on this sort of metaphysical mathematics). 
Indeed, the path of light is always involved in any measurements involving sight: this is often assumed 
to be a straight line, but is only approximately a straight line, even on classical electrodynamics. 
Physicists well understand that geometrical optics (used for quick imaging etc.) is an approximation. 

Curved lines

Irrespective of whether distance is defined axiomatically (Birkhoff) or physically (measurement), how 
is the length of a curved line defined? The statement that a straight line is the shortest distance between 
two points, assumes that we have a way to measure the length of curved lines. Therefore, we first need 
to define the length of a curved line. To define it metaphysically we need the theory of rectifiable arcs 
etc., which involves the calculus. We should not underestimate the complexity of this enterprise: 
Descartes said in his Geometry, that the ratios of curved and straight lines are beyond the capacity of 
the human mind. 

In any case, it is presumably not the text-book writers’ intent to assume prior knowledge of the calculus 
in the definition of the elementary geometric concept of a straight line segment in a 6th standard text. So 
the definition of distance is a physical definition and concerns physical lines. But how do we know that 

32 School Mathematics Study Group, cited above.



the physical lines we draw are even an approximation to the invisible and undefined lines of the text? 
For example, my “intuitive feeling” for a straight line may be a sine curve. How exactly do we know 
that is wrong, when points and lines are undefined?

Anyway, the text actually defines the length of a curved line physically by suggesting the use of a 
string, as was done in Egypt or in the sulba sutra-s. But the string is not included in the geometry set 
given to children: in fact, as we will see, it can replace the entire compass box on Egyptian cord 
geometry and Indian string geometry.33  So, if the string is included the compass box may need to be 
excluded. 

Line

The 6th std. NCERT text does not actually define a line. (Remember, after 4 years of uncertainty about 
this invisible object, children will be told that a line is not only invisible, it is an undefined concept!)  
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? 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? 

Recall that primitive European techniques of navigation led to a major practical problem in the 16th c., 
just because such thoughtless notions about straight lines were incorporated into them. European sailors 
accustomed to navigating in the tiny Mediterranean sea, using such concepts of straight lines,  were 
mystified by the problem loxodromes (curved lines) they first encountered in the 16th c.  Because the 
surface of the earth is curved, if we move constantly in one direction (as determined by the compass, or 
by a straight line joining two stars (rhumb line)), then, except in cardinal directions, one does NOT 
move on a straight line on the surface of the earth. One moves on a spherical spiral: a curved line which 
spirals towards the poles. Also, a loxodrome is NOT the shortest distance between any two points on a 
sphere. 

33 C. K. Raju, “Towards Equity in Math Education 2. The Indian Rope Trick”, Bharatiya Samajik Chintan 7 (4) (2009) 
265–269. http://ckraju.net/papers/MathEducation2RopeTrick.pdf. 

http://ckraju.net/papers/MathEducation2RopeTrick.pdf


The intuitive idea that moving in one direction generates a straight line is completely wrong on a 
curved surface. All spacetime too is curved on general relativity so this applies to all places in the 
cosmos. What is the aim of the NCERT text? To teach mathematics as bad physics?

The key point here is not so much about what the world really is like. Let us suppose that is an issue for 
physics, and that mathematics is not actually an auxiliary physical theory as I have suggested. The 
point  here is that to say that something is invisible and undefined allows us to define it in an infinity of 
different ways, of which the real world is one possibility. Though formal mathematics is meaningless, 
there is little possibility of getting across one particular “meaning” that the authors of the NCERT texts 
are trying to convey by constantly picturising the world as other than what it is.

So, the NCERT text should instead put up a warning: we are dealing with a fantasy geometry where 
things happen exactly as the authors of the text want, and this has nothing to do with physical reality. 

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? As explained in the context of the first 
proposition of the Elements, seeing that two lines intersect is an empirical proof. The whole point of 
introducing the confusion of working with invisible and undefined entities is to avoid empirical proof 
and teach mathematics in the “superior” way. Therefore, we should also point out that what seems to be 
a pair of intersecting lines may be just an optical illusion, as on a pixelated computer screen.  

That this apparent intersection of two lines may be an illusion can also be demonstrated in other ways: 
for example if we do coordinate geometry (as taught in the NCERT class 9 text) using rational numbers 
or fractions, already introduced in the class 6 text. With the origin as centre and the diagonal of the unit 

A loxodrome or 
curved line traced 
by a ship moving in  
a constant 
direction. 



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 exact solution in rational numbers or fractions. 

Basically, the accepted solution to the problem of intersecting lines is in Dedekind cuts or lines 
modeled using the formal real number system R. (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.) 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 they mostly 
use 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 paradox and the other paradoxes which afflicted Cantorian set theory.  
It is out of question to teach this sort of thing to children. Most mathematicians don’t understand it. 

A metaphysics of infinity

In fact, a metaphysics of infinity pervades all geometrical concepts as introduced in the NCERT texts. 
Thus a point is infinitely small, hence invisible.  (It could be visible as in Hilbert’s table and beer mugs 
remark.) That is why NCERT class 6 text (p. 69) suggests, “Sharper the tip, thinner will be the dot. This 
almost invisible tiny dot will give you an idea of a point.” That is, making dots thinner and thinner 
somehow gets us closer to a point.  Since a point is infinitesimally small, a line is likewise 
infinitesimally thin, as is a plane. (This is suggested, never stated or defined.) Likewise, there are an 
infinity of points on a line, and infinity of lines in a plane etc. 

The important point here is that there isn’t any one notion of infinity. Thus, the formal reals, R, 
constitute an “Archimedean” field.  This differs from the infinities and infinitesimals associated with 
the non-Archimedean arithmetic34 used in Indian texts since Brahmagupta.35 

The other point, even deeper, is this: the metaphysics of infinity used in Western mathematics is allied 
to the metaphysics of eternity, a key aspect of church dogma.36 People find this hard to understand for 
they don’t understand the metaphysics of infinity in present-day math, they don’t understand the issue 
of time in physics, and rarely have a clear idea of the metaphysics of eternity in church dogma.37 

As the simplest possible example, consider that the very formulation of the equations of physics (“laws 
of nature”) requires calculus. The metaphysics of infinity involved in the Western (mis-)understanding 
of the calculus requires formal real numbers, R. This means that time must be like the real line, simply 
on account of the way calculus is understood in formal math as requiring formal real numbers. This 

34 For an example of non-Archimedean arithmetic in geometry, see Moise, cited above.
35 C. K. Raju, “Calculus”  and “Calculus transmission”. In Springer Encyclopedia of Non-Western Science, Technology, 

and Medicine, cited above, pp. 1010-1015 and pp. 1016-1022.  
36 C. K. Raju, 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. 

37 Eleven Pictures of Time, cited above, also, Time: Towards a Consistent Theory, cited above.



notion of “linear” time is aligned to the church dogma of apocalyptic time, and contrary to beliefs about 
quasi-cyclic time in early Christianity, in Hinduism, Buddhism, and Islam (Sufi-s), which are of critical 
importance to those religions. 

Maybe the cosmos favours church dogmas, but that cannot validly be established through formal 
mathematics alone, which avoids empirica facts. We need to get into the nitty gritty of physics, and 
experimentation to decide the nature of cosmos and the nature of time. 

This possibility of a religious bias creeping into science through the metaphysics of mathematics is 
beyond the understanding of most colonised minds: they do not understand the math or the physics or 
the theology. To the contrary they are firmly indoctrinated into the story that science and religion are at 
war, and can cite a 500 year old story (but not facts) about Galileo to prove their point! They also lack 
the commonsense to ask why the church brought science education to India if it was at war with 
science, and why the best science colleges in India are still those owned by the church.  Going into 
details of this would take us too far afield.

We note also, in passing, the possibility of finite geometries, where a line has a finite number of points 
etc.

Ray

To define an angle, the NCERT 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 
except in flat space (which does not exist in reality). What makes this “definition” worse is that a 
notion of direction has not been defined any more than a line has been defined. (The basis of this 
confused description—what  the authors might have in mind but are unable to convey—seems to be the 
fantasy vector space R3, of formal math, together with its metaphysics of infinity, which they cannot 
explain at the level of standard 6.) 

Angle

Having “defined” a ray, the text proceeds to define an angle. It first observes (p. 78): “Angles are made 
when corners are formed.” It then goes on to define (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. Because of this wrong definition of angle, as something made by two rays, students do 
not learn the possibility of an angle larger than 360o which obviously cannot be defined using rays. The 



wrong classification has no name for angles large than 360o. This reinforces the wrong impression that 
such angles do not exist. However, the earth rotates though such an angle in, say, 26 hours. This is 
reflected in common observations of the sky and shadows. But, obviously, the aim of the NCERT is to 
teach impractical metaphysics. 

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. 

1. 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.)

2. \If not, why not?

3. Why is the protractor semi-circular?

4. What exactly is a degree?

5. 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. 

The first issue is that of size. The size does not matter. But that is because a property of the circle is 
involved: that the radius and circumference of a circle increase in equal proportion. It is for this reason 
that a protractor is semi-circular in shape.  

But how to define the notion of a circle in Hilbert’s synthetic geometry which does not admit a metric 
or the notion of distance?  Of course, formal math permits the formulation of practically any fantasy, 
but, in fact, Hilbert gave no axioms for a circle in his synthetic geometry:  circle is a metric concept.

The authors of the text should have decided beforehand whether they want to teach synthetic geometry 
or the ability to measure angles. Anyway, once again we find a confused hotch poth of physical and 
metrical compass-box geometry and metaphysical and synthetic geometry without the slightest attempt 
to explain that two distinct types of conflicting geometry are being simultaneously taught, and what is 
the difference (and indeed contradiction) between the two. This is highly irresponsible. 

Next 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. The technique of 



subdividing is one thing. But, conceptually, what is meant by “equal curved line segments”. As already 
mentioned above, to speak metaphysically of the measurement of curved line segments is highly non-
trivial.  For example, if we take the radius of the semi-circle to be unity, the whole arc is the number π 
which can only be represented by an infinite series. Descartes thought that such an infinite series 
cannot be summed by human minds. 

If, on the other hand, we specify a physical method of measurement (using a string) we have to reckon 
with the problems of inexactitude and approximation (somewhat like summing the infinite series by 
truncating it after a finite number of terms). This cannot be accommodated within formal math with its 
claims of metaphysical exactitude. 

The important point to note is that an angle IS an arc. To measure it we measure the length of a curved 
line. If measured relative to the circumference, this is measured in degrees. If measured relative to the 
radius, it is in radians. Most students get confused about the radian measure of angles and the number π 
because they never learn the proper way to define and measure an angle. While an angle can be related 
to a pair of rays, by joining the ends of the arc to the centre, this relationship breaks down for angles 
larger than 360o. 

Another kind of confusion this wrong NCERT definition of angle (as something to do with two rays) 
generates is clear from the extraordinarily strange comment of a scholar that there was no concept of 
angle in Indian tradition before the 18th c. That was when the Elements was first translated into Sanskrit 
from Farsi as Rekhaganita by Pandit Jagannath on the instruction of Sawai Jai Singh, the king who 
constructed the Jantar Mantars in Delhi, Jaipur and Ujjain. The book Elements was certainly known 
from centuries earlier in India and was part of the talim of Abul Fazl, the biographer of Akbar. It was 
not translated into Sanskrit earlier it is because it was not regarded as being of practical value. 

An angle in Indian tradition was always correctly regarded as the length of a curved arc (capa, dhanush 
etc.)  The number 180 is obviously half of 360, a round (sexagesimal) figure for the number of days in 
a year. “The stars turn by degrees”, so, a degree is the rough amount by which a star turns each day.  
This is a very ancient figure and is found in the Rgveda. Thus, RgVeda 1.164.11 speaks of a revolution 
of 720 (half degrees), while RgVeda 1.164.48 speaks of 360 (degrees). For measuring parts of the 
circumference (i.e,  angle), the ancient Vedanga Jyotisa  (e.g. Rk, 11) uses the term bhamsas, or amsas, 
which is more accurate, at about 0.1 degrees. Such sophisticated measures of angle are obviously never 
used in “Euclidean” geometry, and cannot even be measured with the stock protractor used in school. 
However, today, in the Hindi translation, a degree is called an amsa: some progress this!

The above covers the main aspects of the story, but is hardly the end. The list goes on.

Area

Area is define (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?

The old fashioned pre-colonial way is so much better and conceptually clearer. One defines the area of 
a rectangle as length time breadth. Then one infers the area of a parallelogram and triangle (as half  a 
rectangle or parallelogram). One then defines the area of an irregular plane figure by filling it with 
rectangles and triangles whose area is known. This works for any irregularly shaped field, as an 
approximation, which is all that is needed in practice. Of course, the circle is a special case, and 
determining its area quickly leads to the calculus. 

Ruler vs unmarked straight edge

In chapter 14 on “Practical geometry” the NCERT 6th standard text comes up with yet another 
confusion. It asserts (p. 274) “A ruler ideally has no markings on it”. 

So, what should the student do? Erase the markings on the ruler in the compass box? The text does not 
explain the remark: why is it “ideal” that a ruler should be unmarked? How will one do practical 
geometry with that. 

This remark shows that the authors of the text are totally confused: they have confounded the straight 
edge (or unmarked ruler), an instrument of Hilbert’s synthetic geometry, with the ruler of the compass 
box, an instrument of practical, and metric geometry. The authors have not understood that the two 
kinds of geometry are conflicting: they incorrectly imagine that one (synthetic geometry) is an 
“idealisation” of the other (compass-box geometry). 

The unmarked straight edge is a (metaphorical) instrument of Hilbert’s synthetic geometry because it 
allows straight line segments to be drawn, but not measured.  To prevent measurement by using the 
compass to pick and carry distances, the compasses are declared to be “collapsible” as soon as one 
picks the compass off the paper, it “collapses” (as when the screw holding it at the top becomes loose). 
The collapsible compass does not “remember” the distance picked. Construction with a straight edge 
and such collapsible compasses is a problem of formal math, which has nil practical applications.  

Geometry using the compass box is indeed practical geometry, of some limited sort. At least it makes 
contact with physical reality: one can draw straight line segments, circles, measure angles etc., at least 
on paper, if not in an agricultural field. Synthetic geometry is NOT an idealisation of compass box 
geometry, as the NCERT text asserts: it conflicts with compass-box geometry. The key issue is that 
distances cannot be measured in synthetic geometry. The NCERT authors have simply not understood 
this point, for they have defined lin segments using the notion of distance. Their aim is to glorify the 
metaphysical abstractions of formal math, which they further confound with idealistic Platonic math. 

Congruence

That the NCERT text is confused between (1) synthetic geometry and (2) compass-box geometry is 
clear from another point. The notion of congruence of triangles taken up in the NCERT 9th std text is 
purely a synthetic notion. The term “congruence” relates to synthetic geometry:38 the term used in all 
the manuscripts of the Elements is “equality”. As explained elsewhere,39 and also in the appendix, the 

38 e.g., Moise, Elementary Geometry from an Advanced Standpoint, cited earlier. 
39 e.g. Euclid and Jesus, cited earlier. 



term equality has political connotations. It relates to the Neoplatonic (or Advait Vedant or Sufi) belief 
that all people are one, hence all people are equal. Setting aside this political (and religious) concern, 
equality is decidedly a metric notion. 

Recall that in the Elements, the SAS proposition is proved by picking one triangle, and putting it on top 
of another triangle to see that the two are equal. If one can pick and carry triangles, one can surely pick 
and carry distances. So, equality is a metric notion. Congruence, however, is a notion adapted to 
Hilbert’s synthetic geometry. 

Hilbert’s original motivation was two-fold. First to eliminate the empirical proofs in the Elements. This 
objective is achieved by BOTH Birkhoff’s metric postulates and Hilbert’s synthetic postulates. 
However, the question of prolixity remained: why are 47 intermediate propositions needed to prove the  
“Pythagorean” proposition. With empirical methods of proof as in pre-colonial math, the Pythagorean 
proposition is proved in ONE step.40  (Hence, the Elements was not translated into Sanskrit, for long 
after it was known, since the book was regarded as being of nil practical value.) The proof of the 
“Pythagorean” proposition also becomes very easy with Birkhoff’s metric postulates.41 The story of the 
greatness of the Elements, however collapses: it comes across as an excessively prolix book, making 7 
centuries of Western scholars look like asses.

It was to prevent this loss of face that Hilbert invented synthetic geometry. This suggested that the “real 
intention” of (the imaginary) Euclid was to do a harder problem: prove congruence without the use of 
equality. This involved violent intellectual contortions: Hilbert prohibits length measurement, but 
permits area measurement (to make sense of the Pythagorean proposition). Such unnatural  intellectual 
contortions are typical of any theological apologia.

The authors of the NCERT texts, however, seem completely unaware of all this. The NCERT class 7 
text (chp. 7, p. 133) defines CONGRUENCE using equality!  There cannot be a bigger irony and 
confusion than this. If this is done, there is no need to study “Euclid’s axioms” and deductive method, 
except as ritual,  for the “Pythagorean” proposition can be proved in one step using this definition.  But 
the system where an ignorant government prescribes some text for millions of children, based on its 
trust in some “experts”,  does not permit students to ask questions or talk back even about such gross 
mistakes in the text. Since the society at large is also rendered mathematically illiterate by such colonial 
education, it is  very difficult for them, too, to respond. Open public debate is anyway prohibited and 
censored, as we have seen.42

Axioms and postulates

Axioms and postulates are introduced in the class 9 text. The text makes an unwarranted distinction 
between axioms and postulates, and falsely attributes this distinction to Euclid (who does not use the 
word axiom) 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?

40 For the proof from Indian manuscripts, see CKR, “Computers, math education, and the alternative epistemology of the 
calculus in the Yuktibhasa,” cited earlier. Or, see Euclid and Jesus. 

41 Birkhoff, cited above. 
42 See, CKR, “Black thoughts matter”, cited earlier. 



The confusion between axioms and postulates is presumably intended to justify the claims that axioms 
are common notions. The text declares “Euclid assumed certain properties, which were not to be 
proved. These assumptions are actually ‘obvious universal truths’.”

Even though “obvious universal truths” is in quotes, children are not expected to make such a fine 
distinction. In fact, there is nothing obvious or universal or true about the common notions. For 
example, common notion 1 concerns the transitivity of equality. If a=b, and b=c, then a=c. 

However, 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.) 

The principle is clear, the universality that the text is trying to smuggle in is a normative universality, 
where mathematics ought to be declared exact, and anything else an error. There is no room of the 
alternative philosophy, as in sunyavada, that exactitude is an error. 

Further, to try and promote formal mathematics as something “reasonable”, 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.” 

This is outright cheating. To justify formal math, the text has confounded the metaphysical 
postulates of formal mathematics with a physical hypothesis. As stated earlier, all the postulates 
of mathematics, even those of elementary geometry involve a metaphysics of infinity. They are 
NOT based on observation and CANNOT be checked by observation. 

Consider, for example, Hilbert’s first postulate43 of synthetic geometry: 

 “Two distinct points A and B always completely determine a straight line a. We write AB = a or 
BA = a.”

Since the NCERT class 6 text has already declared 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 (an uncountable infinity perhaps!) 
How is one going to test the postulate for 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? 

That is, the most elementary postulates (even of geometry) involve a metaphysics of infinity 
which puts them squarely beyond the possibility of observational testing. Why don’t the authors 
honestly admit this fact, instead of misinforming students. Why don’t the authors of the text 
admit that the whole system they are trying to teach is one based on avoidance of the empirical? 

43 Hilbert, cited above, p. 2.



Why don’t they honestly teach that this system and these postulates are accepted purely on the 
strength of Western authority and that geometry could be done differently?

In fact, if they were honest, they would admit that Hilbert’s synthetic geometry is a fantasy 
geometry driven by a mere political desire to save the West from loss of face due to the exposure 
of the false story of deductive proofs in the Elements. 

One can go on critiquing in this manner, but the numerous confusions and falsehoods pointed out 
above are quite enough to justify moving on to an alternative way to teach geometry.



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. Plato advocated it: in Plato’s dialogue called Meno,44 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 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),45 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. 

Note 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”! 

This sort of belief is not unique to Plato. It persists for at least another millennium. Indeed, Proclus46 
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. 

44 Plato, Meno, trans. B. Jowett, available online at the Internet Classics Archive, http://classics.mit.edu/Plato/meno.html. 
45 Plato, Republic, Book VII, trans. B. Jowett, available online at the Internet Classics Archive, 

http://classics.mit.edu/Plato/republic.8.vii.html. 
46 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.

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


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.

He refers to Plato’s Phaedo, where it is also explained how the soul can be aroused to recollection by 
using a diagram, and 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.  

Why are the true facts about the Greek geometry hidden from children? Why don’t the NCERT texts 
ever mention this?  Why don’t they honestly say that they are talking about a particular view of 
geometry different from the mainline Greek thinking?

There are two important facts to understand here.47 The first is that the “pagan” notion of soul in 
Platonic mathematics was cursed by the post-Nicene church in the 6th c.48 This curse was pronounced 
for purely political reasons, to enhance the power of priests who ruled the minds of people through rank 
superstitions. This was one and a half centuries after every last pagan temple in the Roman empire had 
been razed to the ground, and at about the same time that 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 notion of soul which 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 Gerard 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. 

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



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 doctrine of love to a doctrine of reason. 
Christian rational theology was cloned from Islamic rational theology, 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.

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. 

The absence of pure deductive proofs in the Elements was another fact which stood in the way, but 
facts were always brushed aside by the church.  So terrible was the stranglehold of the church over the 
mind of Western man, that it took over seven centuries for this reinterpretation of the book to be proved 
faulty. Subsequently, Hilbert immediately provided another reinterpretation—that of synthetic 
geometry—which too does not fit the book, but is designed to fit the church story about the book. An 
authoritative group (School Mathematics Study Group_ was formed to impose Hilbert’s new 
reinterpretation. The aim of church education was to indoctrinate young minds by glorifying such 
things adopted as church symbols. 



Colonial education was church education, and the NCERT texts in mathematics willy-nilly carry 
forward that propaganda with complete disregard for facts and by persistently refusing to engage in 
public debate.  



Appendix 2 Euclid and history

 As we saw,  “Euclid’s” Elements first arrived in Europe around 1125 CE as a Latin translation from the 
Arabic.  It was reinterpreted as book to suit the post-Crusade Christian theology of reason advocated by 
Aquinas and the schoolmen. Hence, the Elements was used to teach reasoning to priests, and became a 
part of church education.

But what exactly is the evidence for Euclid and his supposed view of geometry? We have seen that 
there is ample counter-evidence that the Greeks did geometry for religious reasons. We have also seen 
that this tradition of religious geometry persisted for over a thousand years (and probably originated 
earlier, in Egyptian mystery geometry). 

Initially it was wildly wildly surmised that “Euclid” was a contemporary of Plato and from Megara, a 
claim abandoned as baseless after more than five centuries. Even the name “Euclid” or “Uclides” may 
be just a misunderstanding a sub-title “Key to geometry” (Ucli = key, des = geometry).

When Byzantine Greek texts of the Elements arrived in bulk in Europe in the 15th c. an even 
embarrassing fact emerged. These Greek texts attributed the authorship of the Elements to Theon or to 
an unknown author based on the lectures of Theon. As a leading Western authority on Greek 
mathematics, Thomas Heath put it, 

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”.

It should be recalled that Theon was the last librarian of the Great Library of Alexandria and 
came at the end of the 4th c. some 700 years after the purported date of Euclid. 

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”.

One doesn’t know what made Heath assume that the write was a male. The tendency to hide the name 
of the “author of the Elements” probably arose because the author was a woman, Theon’s daughter, 
Hypatia, to whom something terrible happened. 

It is but natural that this book was written in the Egyptian mystery (or Platonic or “Neoplatonic”) 
tradition of religious geometry, in support of the “pagan” notion of soul. This would have been most apt 
at a time when the religious war against “pagans” had destroyed all temples in the Roman empire. This 
is confirmed by Proclus’ commentary on the book. Proclus, a successor of Theon and Hypatia, 
emphasizes in his preface that mathematics “leads to the blessed life”.

However, facts have never deterred the church. When pagans pointed out that there was no historical 
evidence for Jesus, the church introduced a forged passage in the work of a Roman historian, and called 
it the “testimony of Flavius”. Given one such forged passage the church can argue endlessly in its 
defence. That is exactly what happened in the case of “Euclid”. There is one forged passage in the 
commentary by Proclus. This gives an account of “irrefragable proof” and attributes it to a Euclid. 



However, the irrefragable proof is attributed to “causes and signs”, and NOT to deductive proof! On the 
internal evidence of the passage it is a clear interpolation. (The passage says Archimedes somewhere 
cites Euclid. Actually, only passage in one work attributed to Archimedes cites the Elements, not 
Euclid, and this passage is a known interpolation, for it was not the practice in Archimedes’ times to 
cite other books in this manner.) I will not go into too many of these details which require a whole book 
(already cited).  

However, to expose the Euclid myth (and related superstitions about deductive proofs), I have even 
announced a prize of Rs 2 lakhs for serious evidence about Euclid. This prize stands unclaimed for the 
last seven years. Top NCERT officials (the head of the math department) brazenly asked “why is 
evidence needed? We go by a committee”.

This fact should be prominently put up in front of the NCERT text: that the history in NCERT texts is 
not backed by evidence, but is decided by a committee. The committee consists of the colonially 
indoctrinated for inclusion in the committee is solely decided by Western approval of the person 
concerned. 

Finally, there are no original Greek manuscripts of the Elements. Our present-day “original source” for 
the Elements by Heath is based on a manuscript in the Vatican discovered by the 19th c. philologist 
Heiberg. With his usual immense faith in church stories, Heiberg declared it to be the original version, 
on the strange grounds that it did not mention Theon!  Anyway, the fact is that what is today declared as 
the  “original source” of the Elements is actually a manuscript found in the 19th c.  Western authorities 
proclaim that this is an exact and verbatim account of a book written 2200 years earlier. One puzzles 
how they reached this conclusion, since the original does not exist! Evidently, this is an example of 
how faith can move mountains.

One reason for the Western allergy to Theon is fairly obvious. Theon was the last librarian of the 
Library of Alexandria, which was burnt down by a Christian mob when it destroyed the temple of 
Serapis, one of the last temples to be destroyed by Christian mobs who had earlier destroyed all other 
“pagan” temples in the Roman empire. His daughter, the learned and beautiful Hypatia was abducted, 
by a mob then raped and brutally killed on the altar of a church by a tainted bishop who was later 
sainted. Hypatia was probably the author of the Elements, a belief corroborated by the fact that Greek 
commentators on the Elements speak anonymously of the “author of the Elements”, though they 
mention all other authors by name.  Why would they hesitate to mention the author by name unless 
something terrible was associated with her. Since she was from Alexandria, in Africa, where the default 
skin color is black; hence she is portrayed as black-skinned on the cover of my book Euclid and Jesus. 
Although common portrayals of Euclid whether in the NCERT text or elsewhere invariably portray him 
as a white male. Since they are able to produce nil evidence for Euclid’s existence they obviously do 
not explain what evidence they have for his manhood of the color of his skin. 

 



Part 2: The alternative

Granting that the geometry taught in the NCERT text is bad. What is the alternative?  (The following is 
a summary account, and more details will be developed. The following summary account is limited to 
plane geometry.)

The first point is that there is absolutely nothing wrong in teaching mathematics for practical reasons. 
That is why most students learn it: to acquire practical knowledge. That is how it developed in most 
parts of the world. If there is something wrong and inferior it is in teaching mathematics for impractical 
reasons of metaphysics. Present-day teaching of mathematics and geometry is conceptually confused 
and demonstrates nothing of practical value. That is the reason why students drop out. 

In pre-colonial India the rope or rajju was taught in village schools.49 (It is still used by masons.) This 
was also the case in Egypt and remains the case in parts of Africa today. The rope or cord or string was 
also used in Babylon. However, detailed written account of its use survive only in the Indian sulba 
sutras.50 

The key philosophical point to note is that one is not seeking exact or eternal knowledge. The sulba 
sutra-s are quite explicit that this practical knowledge is inexact and non-eternal. It is NOT the same as 
the idealised of mathematics as eternal and exact knowledge. A more detailed account of this is 
provided in the article on zeroism51 in the Springer encyclopedia. 

We handle the inexactitude exactly as in every day natural language. Thus a dog may be big or small, 
one still calls it a dog. When there is a fear of threat from the dog, one makes a distinction between a 
big dog and a small dog. Likewise a point is a mark (not necessarily on paper; it could be a mark on the 
ground made with a stick). It could be big or small; we deal with that issue only when it becomes 
important, and when high precision is required. That is not the case in school geometry. 

Likewise a straight line segment is obtained by stretching a string (or measuring tape) between two 
points. This string geometry has no need of any metaphysics of infinity, and no need of lines which 
stretch endlessly. Everything is finite and perceptible. 

Distances can be measured and the equality of triangles and areas can be proved by superposition. The 
“Pythagorean” proposition can be proved in one step. 

However, the sulba sutra-s being practical knowledge go a step further. What we are concerned with the 
is the “Pythagorean” calculation, NOT merely a proof.52  This requires a knowledge of square root 
extraction (as in the Manava sulba sutra 10.10). The standard algorithm for square root extraction is 
stated in the Aryabhatiya. 

49 C. K. Raju, “Towards Equity in Math Education 2. The Indian Rope Trick”, Bharatiya Samajik Chintan 7 (4) (2009) 
265–269. http://ckraju.net/papers/MathEducation2RopeTrick.pdf. 

50 S. N. Sen and A. K. Bag, The sulbasutras, Indian National Science Academy, Delhi, 1983.
51 C. K. Raju, “Zeroism” in: Encyclopedia of Non-Western Science, Technology and Medicine, ed. Helaine Selin, Springer, 

Dordrecht, 2016, pp. 4604-10. http://ckraju.net/papers/Springer/zeroism-springer-f.pdf. 
52 C. K. Raju, “Black Thoughts Matter: Decolonized Math, Academic Censorship, and the “Pythagorean” Proposition”, 

Journal of Black Studies, online first 31 Jan 2017, http://journals.sagepub.com/doi/abs/10.1177/0021934716688311.
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http://ckraju.net/papers/MathEducation2RopeTrick.pdf


Once again, we need zeroism53 to handle the case of the savisesa ( √2 ) , or the diagonal of the unit 
square, which results in a non-terminating algorithm. Note that we work with diagonals and rectangles 
instead of using the big word “hypotenuse”. 

We define areas for rectangles, work out the areas for triangles and use this as a general definition for 
the approximate area of an irregular figure (such as an agricultural field).

We do NOT need to define rays. We however note for purposes of measurement that light rays may be 
assumed to travel approximately in straight lines (geometrical optics approximation).  Since we simply 
define an angle as the relative length of a curved arc. This allows us to define an angle in both degrees 
and radians. 

We explain how to measure real-life angles. 

A circle can be drawn by keeping one end of the string as fixed. The circumference of a circle is 
proportionate to its radius can be established empirically. 

The area of a circle is worked out by a recursive application of the “cutting the corners” algorithm or 
octagon approximation. This allows to work out an approximate value of π and to understand that it is 
an approximation not a fixed fraction like 3.14. 

The full “Pythagorean” calculation involves “trigonometric” (or circlemetric) functions. The relation of 
circular functions to trigonometric ratios. (?Explain trigonometric rations and how to measure the 
height of trees and mountains?)

A protractor or stop watch can be used to measure angles. And this can be used to determine the size of 
the earth.   
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