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INDIA WE HAVE A PROBLEM

Many Hate or Fear Your Maths
What happened?
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In Tamil Nadu and Himachal Pradesh 15% and 12% of 
students are ready to use mathematics in ways that are 
considered fundamental for their future development. 
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https://www.acer.org/au/about-us/media/media-releases/acer-releases-results-of-pisa-2009-participant-economies

PISA Mathematics Survey?
(Programme for International Student Assessment)

https://www.acer.org/au/about-us/media/media-releases/acer-releases-results-of-pisa-2009-participant-economies


In Tamil Nadu and Himachal Pradesh 15% and 12% of 
students are ready to use mathematics in ways that are 
considered fundamental for their future development. 

The OECD average is 75%.
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PISA Mathematics Survey?
(Programme for International Student Assessment)
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In Tamil Nadu and Himachal Pradesh 16% and 11% of 
students are proficient in science … to participate actively 

in life situations related to science and technology. 
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PISA Science Survey?

https://www.acer.org/au/about-us/media/media-releases/acer-releases-results-of-pisa-2009-participant-economies


In Tamil Nadu and Himachal Pradesh 16% and 11% of 
students are proficient in science … to participate actively 

in life situations related to science and technology. 

The OECD average is 82%.
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Jonathan J. Crabtree: Srijan Foundation Talk
www.podometic.in

Indian National Trust for Art and Cultural Heritage INTACH
New Delhi India, 14th December 2019

Notes on my mission to rebuild 
elementary maths from zero.
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I noticed my teacher’s 
explanation of maths was 
missing India’s zero. I will 
need to fix that one day.
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I noticed my teacher’s 
explanation of maths was 
missing India’s zero. I will 
need to fix that one day.
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Download the paper @ www.bit.ly/LostLogicOfMath

http://bit.ly/LostLogicOfMath




I must travel to find out if there is demand for India’s 

original and true foundations of mathematics.





Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms @ 

www.change.org/Brahmagupta

http://www.change.org/Brahmagupta
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“It is better to know nothing 

than to know what isn't true”

Josh Billings 1874

American Humourist
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Arithmetic?

Basic Operations (+, –, ×, ÷) on

… –3  –2  –1  0  +1  +2  +3 …
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Obviously India’s ancient 

integer logic got to us today.
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Obviously India’s ancient 

integer logic got to us today.

But how?
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India’s definition of zero as a number and Integer 

arithmetic was embraced by the Arabic world HAN
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India’s definition of zero as a number and Integer 

arithmetic was embraced by the Arabic world HAN

Al-Khwarizmi wrote a book on Hindu Integer 

arithmetic which featured Brahmagupta’s ancient 

laws of sign for negatives and positives 

What FACTS do we know?
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India’s definition of zero as a number and Integer 

arithmetic was embraced by the Arabic world HAN 

Al-Khwarizmi wrote a book on Hindu Integer 

arithmetic which featured Brahmagupta’s ancient 

laws of sign for negatives and positives 

Based on what he learned from the Indians, 

al-Khwarizmi then wrote a book on algebra

What FACTS do we know?



© 2019 J. J. Crabtree | All Rights Reserved  
www.podometic.in 

What FACTS do we know?

From the Arabic world, India’s mathematical 

foundations made their way to North Africa where 

Leonardo Pisano (AKA Fibonacci) mastered them  
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From the Arabic world, India’s mathematical 

foundations made their way to North Africa where 

Leonardo Pisano (AKA Fibonacci) mastered them  

Leonardo Pisano then documented India’s 

mathematical foundations involving Brahmagupta’s 

definition of zero as a number

What FACTS do we know?



© 2019 J. J. Crabtree | All Rights Reserved  
www.podometic.in 

From the Arabic world, India’s mathematical 

foundations made their way to North Africa where 

Leonardo Pisano (AKA Fibonacci) mastered them  

Leonardo Pisano then documented India’s 

mathematical foundations involving Brahmagupta’s 

definition of zero as a number

Thus, Europe came to understand Indian arithmetic

What FACTS do we know?
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The Transmission of India’s Integer Arithmetic

India 
7th century 

Shadings for illustrative purposes only
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Arabic World 
9th century 

The Transmission of India’s Integer Arithmetic
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India 
7th century 

Arabic World 
9th century 

Europe 
13th century 

The Transmission of India’s Integer Arithmetic

Shadings for illustrative purposes only
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Zero is defined as  n – n
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Negative numbers are less than zero

Negative seven is less than negative four –7 < –4

What FACTS do we know?

Zero is defined as  n – n
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Negative numbers are less than zero

Negative seven is less than negative four –7 < –4

Every basic arithmetical operation (+, –, ×, ÷) on the 

Integers is understood and has been for centuries 

What FACTS do we know?

Zero is defined as  n – n
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Euclid in his book Elements defined multiplication 

as repeated addition
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Euclid in his book Elements defined multiplication 

as repeated addition

ab is thus defined as a added to itself b times

What FACTS do we know?
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Euclid in his book Elements defined multiplication 

as repeated addition

ab is thus defined as a into itself b times

ab is thus defined as a added to itself b times

What FACTS do we know?
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So, if that is arithmetic…
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So, if that is arithmetic…

Jonathan J Crabtree

WELCOMES YOU
ON A JOURNEY



From the Death of Arithmetic



From the Death of Arithmetic

To the Birth of Podometic
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“It is better to know nothing 

than to know what isn't true”
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Every previous 

FACT is FALSE
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What we know about 

arithmetic isn't true!

Everyone is entitled to their own opinion, yet not to their own facts.

Every previous 

FACT is FALSE
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Extraordinary claims

require 

extraordinary evidence
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Extraordinary claims

require 

extraordinary evidence
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•India’s definition of ZERO never made it to

either the ancient Arabic world or Europe. 

© 2019 J. J. Crabtree  |  www.podometic.in 62

Extraordinary Claims



•India’s definition of ZERO never made it to

either the ancient Arabic world or Europe. 
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•In the Arabic world, India’s ZERO only 

came to exist as a placeholder, not as the 

power tool to solve simple problems like 
+3 minus +4, or –2 minus –4, or –4 minus +2     

Extraordinary Claims



•India’s definition of ZERO never made it to

either the ancient Arabic world or Europe. 
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•In the Arabic world, India’s ZERO only 

came to exist as a placeholder, not as the 

power tool to solve simple problems like 
+3 minus +4, or –2 minus –4, or –4 minus +2     

Extraordinary Claims



•India’s definition of ZERO never made it to

either the ancient Arabic world or Europe. 
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•In the Arabic world, India’s ZERO only 

came to exist as a placeholder, not as the 

power tool to solve simple problems like 
+3 minus +4, or –2 minus –4, or –4 minus +2     

Extraordinary Claims

Extraordinary Evidence...



Brahmagupta 598 - 668 CE
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Astronomer and Mathematician
67

Brahmagupta 598 - 668 CE



Brāhmasphuṭasiddhānta 628 CE
68

Brahmagupta 598 - 668 CE



Images courtesy of 
the British Library.

For this talk, 

Brahmagupta’s 

Laws of Positives

Negatives and 

Zero have been 

freshly analysed.
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Brahmagupta’s 5 

Addition Laws 

AL

(saṅkalana)
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Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms @ 

www.change.org/Brahmagupta

http://www.change.org/Brahmagupta


positive plus positive is positive

AL1 
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negative plus negative is negative

AL2
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positive plus negative is the difference

between the positive and the negative

AL3
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when positive and negative

are equal the sum is…

AL4
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ZERO

AL4
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when positive and negative

are equal the sum is…



positive plus zero is positive

AL5 part 1
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negative plus zero is negative

AL5 part 2
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zero plus zero is zero

AL5 part 3
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positive plus zero is positive

negative plus zero is negative

AL5

zero plus zero is zero
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Brahmagupta’s 5 Addition Laws
positive plus positive is positiveAL1

negative plus negative is negativeAL2
positive plus negative is the difference between the

positive and negativeAL3

when positive and negative are equal the sum is zeroAL4
positive plus zero is positive

negative plus zero is negative

zero plus zero is zero
AL5

81
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Brahmagupta’s 5 Addition Laws
positive plus positive is positiveAL1

negative plus negative is negativeAL2
positive plus negative is the difference between the 

positive and negativeAL3

when positive and negative are equal the sum is zeroAL4
positive plus zero is positive

negative plus zero is negative

zero plus zero is zero
AL5
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Brahmagupta’s 5 Addition Laws
positive plus positive is positive Understood in Arabic worldAL1

negative plus negative is negativeAL2
positive plus negative is the difference between the 

positive and negativeAL3

when positive and negative are equal the sum is zeroAL4
positive plus zero is positive

negative plus zero is negative

zero plus zero is zero
AL5
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Al-Khwarizmi (c. 780-850)

I had seen that the Indians had set 
up 9 symbols in their universal 
system of numbering…
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Al-Khwarizmi (c. 780-850)
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So they made 9 symbols, which are 
these: 9 8 7 6 5 4 3 2 1. 

And … every number is put together 
above one.

Al-Khwarizmi did not 
mention zero



Al-Khwarizmi (c. 780-850)
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Al-Khwarizmi did not 
mention zero and did not 
consider one a number.  

… one is the root of all number and 
is outside number.

It is the root of number because 
every number is found by it. 

But it [one] is outside number 
because it is found by itself, I mean, 
without any other number.



Al-Uqlidisi (c. 920-980)
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Al-Uqlidisi considered 
zero a placeholder, 
not a number.  



Al-Uqlidisi (c. 920-980)
One question is: Why are the Hindi letters nine, no more, no less? 
We say: Because the beginning of numbers from which they start 
is one and the last unit we pronounce is nine. Thus when we say 
units we mean something between one and nine; after that units 
are over, and ten comes out like one and takes its form. We add 
up ten to ten until we reach 90 which conforms with nine. Tens 
are now over and we say one hundred, coming back to one, and 
going up to 9. Thus we see that all places start with one and end 
with nine. That is why they are made nine. So much for the nine 
letters.   If it is said: Why is zero multiplied by zero equal to zero 
and zero multiplied by any letter zero? We say that by multiplying 
zero by zero the aim is only to occupy the place; the same applies 
for multiplying the letter by zero. We multiply the letter by zero 
only once, the first time, by the first letter in the upper, to occupy 
the place, and tell that there is a place and that it is empty.
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Al-Uqlidisi considered 
zero an empty place-
holder, not a number.  



200 years after Brahmagupta,
al-Khwārizmī did not accept 1 as a 
number. Zero as a number? Never!
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200 years after Brahmagupta,
al-Khwārizmī did not accept 1 as a 
number. Zero as a number? Never!
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300 years after Brahmagupta, 
al-Uqlīdisī accepted India’s ZERO as a 
placeholder, yet not a number. Why?
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Al-Uqlīdisī means ‘the Euclidist’. He 
was known for his skill in studying 
the Greek geometry of Euclid and 
translating it into Arabic.
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Al-Uqlīdisī means ‘the Euclidist’. He 
was known for his skill in studying 
the Greek geometry of Euclid and 
translating it into Arabic.

Around 300 BCE, Euclid defined ‘number’ as a 
multitude of units. So Euclid’s definition of 
number came before 0 and 1 were numbers. 
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India defined zero as the sum of opposing 
negative and positive numbers / quantities
with the same multitude or magnitude.
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India defined zero as the sum of opposing 
negative and positive numbers / quantities
with the same multitude or magnitude.

If Arabic and European writers in medieval 
times really understood India’s zero, where 
are all the negative numbers in their writings?   
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“I have read a few dozen medieval Arabic books on arithmetic 
and algebra, and there is no hint of negative numbers in any 
of them. Zero, too, was not regarded to be a number, but was 
merely the place holder for an empty place in the 
representation of a number in Arabic (Indian) notation.” 

By email courtesy of Dr. Jeffrey Oaks, Professor of Mathematics  
Medieval Arabic algebra and the mathematics of Greece and medieval Europe UINDY
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“I have read a few dozen medieval Arabic books on arithmetic 
and algebra, and there is no hint of negative numbers in any 
of them. Zero, too, was not regarded to be a number, but was 
merely the place holder for an empty place in the 
representation of a number in Arabic (Indian) notation.” 

“All numbers in Arabic arithmetic were positive. No Arabic 
author to my knowledge ever even contemplated the existence 
of negative numbers.”

By email courtesy of Dr. Jeffrey Oaks, Professor of Mathematics  
Medieval Arabic algebra and the mathematics of Greece and medieval Europe UINDY
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The maths MYTHS we know
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India’s definition of zero as a number and Integer 

arithmetic was [NOT] embraced by the Arabic world 

Al-Khwarizmi wrote a book on Hindu Integer 

arithmetic which [DID NOT] feature Brahmagupta’s 

ancient laws of sign for negatives and positives 

The maths MYTHS we know
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Based on what he learned from the Indians, 

al-Khwarizmi then wrote a book on algebra [NO]

The maths MYTHS we know
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The maths MYTHS we know
Comparing al-Khwārizmī’s approach to Brahmagupta’s, 
Rashed, Roshdi. (2009) The Beginnings of Algebra. Saqi, London.
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The maths MYTHS we know

“Once again al-Khwārizmī differs from Brahmagupta, 

this time in not employing any abbreviation. Also he 

avoids using “negative” numbers or simply a [larger] 

number subtracted from a smaller one, or from zero, 

whereas Brahmagupta, like other Indian mathematicians 

before him, does not hesitate to make use of such 

[negative] numbers.” 

Comparing al-Khwārizmī’s approach to Brahmagupta’s, 
Rashed, Roshdi. (2009) The Beginnings of Algebra. Saqi, London.
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The maths MYTHS we know

“It is difficult to imagine that al-Khwārizmī, if he had read 

this chapter [i.e. chapter 18 of Brahmagupta’s Brāhma

Sphutasiddhānta] would not have been able to profit by 

it, even if only to shorten the presentation of his work.” 
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The maths MYTHS we know

“It is difficult to imagine that al-Khwārizmī, if he had read 

this chapter [i.e. chapter 18 of Brahmagupta’s Brāhma

Sphutasiddhānta] would not have been able to profit by 

it, even if only to shorten the presentation of his work.” 

“The style of the mathematical reasoning that is at work 

in al-Khwārizmī’s algebra has nothing to do with what 

we encounter in the work of his (Indian) predecessors.” 
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628 CE 

Brahmagupta 

had everything 

we need today!
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830 CE 

Al-Khwārizmī

did not have 1 

as a number.

628 CE 

Brahmagupta 

had everything 

we need today!
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830 CE 

Al-Khwārizmī

did not have 1 

as a number.

950 CE 

Al-Uqlīdisī

only had 0 as 

a placeholder

628 CE 

Brahmagupta 

had everything 

we need today!
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628 CE 

Brahmagupta 

had everything 

we need today!

I am Leonardo Pisano. I am the 

man most responsible for 

introducing India’s arithmetic 

into Europe in the 13th Century 

via my book Liber Abaci. 

Leonardo Pisano
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As I got my Indian info via 

Arabic traders, I did NOT get to 

learn about India’s definition of 

zero as a number or the rules of 

positive and negatives. 
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As I got my Indian info via 

Arabic traders, I did NOT get to 

learn about India’s definition of 

zero as a number or the rules of 

positive and negatives. Whoops!

628 CE 

Brahmagupta 

had everything 

we need today!

Leonardo Pisano
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I invented the sign = and introduced 

the pre-existing sign + to England.
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Map Data ©  2019 Google



© 2019 J. J. Crabtree | All Rights Reserved  
www.podometic.in 

© 2019 J. J. Crabtree  |  www.podometic.in 

Map Data ©  2019 Google

Yet I never knew about your zero definition Mr 

Brahmagupta or laws of positives & negatives
Recorde did know subtraction subtracted is addition yet that’s a different idea.



In 1478 the first book printed 

on maths (Treviso Arithmetic)

said numbers start at 2. 

So much for 0 and 1 which is 

all your computer needs!

Copyright © 2019 

All Rights Reserved
Jonathan J. Crabtree 

Download this presentation free from
www.j.mp/Maths4Modi



In 16th Century England 

people used Roman 

Numerals and there was 

no Roman Numeral for 0.
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The maths at the time 

was based on Ancient 

Greek maths which did 

not have zero, one or 

negative numbers.
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The false idea negative quantities are 

less than zero (rather than opposite in 

nature to positive quantities) emerged 

in Michael Stiefel's Arithmetica Integra

of 1544 in a section titled De signis

additorum & subtractorum & de   

numeris absurdis. 
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Michael Stiefel said negative 

numbers were below zero 

which is below nothing infra 0,

id est infra nihil and negative 

numbers were absurd numeri

absurdi.
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To make sense of numbers that 

count or measure negative 

quantities, (i.e. negative numbers) 

all we need to do is drop the 

nonsense notion that negative 

quantities are 'less than zero'. 
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Then negative numbers 

simply count or measure 

opposite quantities or 

forces, which are always 

greater than zero! 
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Perhaps you might recall 

Newton's Third Law which 

states for every action there 

is an equal and opposite 

reaction. Bingo! 
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Newton's Laws of Motion 

are consistent with 

Brahmagupta's laws of 

quantitative mathematics, 

which are also consistent 

with quantum physics. 
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Think about it... 3 negative 

electrons and 3 positive 

positrons are equal and 

opposite and cancel each 

other out to sum to zero.
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As maths books got published in the 

English language, (without 0 or 1 in 

algorithmic definitions or as 

numbers) they were exported to 

England’s settlements and colonies 

(e.g. New England became America).  
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So as the English language 

spread, so too did major

misunderstandings of India’s 

mathematical foundations!
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In 628 Brahmagupta gave 

solutions to equations we'd 

write today as x² - 92y² = 1 and 

ax² + bx + c = 0. 
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However, the first person to 

say 1 was a number in the 

West was Simon Stevin in 

1585, almost 1000 years after 

Brahmagupta! 
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However, the first person to 

say 1 was a number in the 

West was Simon Stevin in 

1585, almost 1000 years after 

Brahmagupta! So, where is

zero today? 
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The evidence is overwhelming

0
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JJC ASSESSMENT OF THE WORLD’S 

PEDAGOGICAL EVOLUTION (628 to Now)
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Podometic set to replace Arithmetic Dec. 2020

with Free maths eBooks for every Indian child



Hey kids, play with me 

and I’ll make maths fun 

fast and free to learn! 

From Class 1 on, it all 

connects with the laws of 

physics as well!
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Hey kids, play with me 

and I’ll make maths fun 

fast and free to learn! 

From Class 1 on, it all 

connects with the laws of 

physics as well! 
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Separate, or 

altogether, all my 

bricks and holes 

give me zero!
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I’m Podo the Puppy.

All my maths adventures 

are being brought to life by 

AFX Animation in Kolkata.

www.afxanimation.com
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LOGICAL

SIDE

VISUAL

TACTILE

AUDITORY

SRIJANI

SIDE!
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Big Problems 
Demand We







This Photo by Unknown Author is licensed under CC BY-SA

India's teachers so seldom know

The trees of knowledge from seeds they sow

Past lives forgotten and the future a mystery

Making lives count, their deeds have made history

So make your life count with love as your measure

Then kids will climb trees with views they will treasure.

A Seed to a View by Jonathan J. Crabtree



Thank you!

Please take a minute to sign the online petition for Bharatan Maths in India’s primary classrooms @ 

www.change.org/Brahmagupta

http://www.change.org/Brahmagupta


If You Care
Please Share

Thank you!

www.j.mp/Maths4Modi



Thank You!
Please email me your feedback

feedback@podo.in

Jonathan J. Crabtree
Elementary Mathematics Historian
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