


OUTINE

• Introduction: Most of the mathematics taught in our schools was 

developed and widely taught in India for over 1500 years. These and other 

Indian contributions in Mathematics find no place in our school curricula.

• A brief overview of development of mathematics in India.

• Suggestions for incorporating Indian mathematical contributions in our 

school mathematics curriculum.









































































Suggestions for Incorporating Indian Mathematical Contributions in School Curriculum

The National Curriculum Framework for School Education 2003 (NCFSE) prescribes that: “The rich history of Indian contributions to

various fields (also referred to as Indian Knowledge Systems) [be] incorporated throughout the curriculum, as this not only develops pride

and self-confidence, but also enriches learning in those areas” (NCFSE, p.144).

We present a set of Suggestions for Incorporating Indian Mathematical Contributions in School Curriculum, as compiled by

scholars of IKS

1. While discussing any topic, algorithm or result, it would be pertinent to mention the pioneering work done by Indian mathematicians in

that area. For instance, while discussing the standard method of extracting square root (say in Grade 8), it may be explained that it is a

slight modification and improvement of the method first presented in the text Āryabhaṭīya of Āryabhaṭa.

2. Apart from introducing specific Indian contributions, it is also important to present some of the illustrative examples given in the

classical texts of Indian mathematics (like problems on linear and quadratic equations in the text Līlāvatī of Bhāskarācārya and

Gaṇitakaumudī of Nārāyaṇa Paṇḍita).

3. While introducing any of the Indian contributions, it is important to ensure that they are not presented as a separate or supplementary

part of the text, but as an integral part of the corresponding section/chapter (Arithmetic, Algebra, Geometry, Trigonometry, etc.) where

similar or related topics are discussed. Presenting IKS related material in the form of boxes (which has been the practice so far) may be

avoided as far as possible.



Suggestions for Incorporating Indian Mathematical Contributions in School Curriculum

Topics that may be introduced in the Foundational Stage (Till Grade 2)

• Numerals and number names from one to 100 in the Regional Language and Hindi/Sanskrit.

• Addition tables (for single digits).

Topics that may be introduced in the Preparatory Stage (Grades 3-5)

• Number names to one crore in Regional Language, Hindi/Sanskrit.

• Multiplication tables. [Knowing the addition and multiplication tables and reciting them in the class have been an
integral part of our indigenous pedagogy, which seems to have ensured universal basic numeracy.]

• Indian origin of zero and the place value system of representing numbers. The use of place value system in
arithmetical calculations.

• Some elementary examples of magic squares (3x3 and 4x4 squares), Kolam patterns and traditional board games..
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Special Topics to be Introduced in the Middle Stage (Grades 6-8)

Arithmetic

• A historical overview of the development of place value system in India starting from the use of oral decimal system
for naming numbers in Sanskrit from the Vedic times. Correspondence between powers of ten and place value. The
efficiency and power of the use of place value system in arithmetical calculations.

• Indian origin of the rules of operations with fractions (with numerator larger than 1)

• Standard method of calculating the square-root and cube root (which is an improvement of the method outlined first
by Āryabhaṭa)

• Rule of three (Trairāśika) and its applications to calculation of interest etc. Inverse rule of three. Generalisation to rule
of five etc. Importance given to the rule of three in India and later (as the “Golden Rule”) in Europe.

• Traditional Indian method for constructing magic squares of odd-order.
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Algebra

• Brahmagupta’s rules for arithmetic operations with negative numbers and zero.

• Indian method of representing unknowns by symbols (using letters of the alphabet). Brahmagupta’s rules for standard
operations with algebraic polynomials.

• Analogy between decimal system and polynomials (Newton’s quotation). The algebraic nature of the place value
notation and how it can be used to justify all the standard algorithms used in arithmetic.

Geometry

• Baudhāyana-Pythagoras theorem and its applications given in several Indian texts. Some Indian proofs of
Baudhayana-Pythagoras Theorem

• Computing the base intercepts of a triangle and the perpendicular to the base, given the three sides of a triangle.

• Some of the exact geometrical constructions presented in the Śulbasūtras and their algebraic basis.
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Special Topics to be Introduced in the Secondary Stage (Grades 9-10)

Arithmetic

• Comparison with other systems such as the Mesopotamian, Greek and Roman numerals. Importance of one symbol for one digit, which

is the characteristic of the Indian system. Transmission of the Indian place value system to the rest of the world (Quotes from Severus

Sebokht, Ibn Sina, Leonardo Pisano (Fibonacci) and Simon Laplace).

• Rational approximation of irrational numbers. Śulbasūtra approximation for the square-root of 2. Bakhśāli formula for computing

approximate square-roots. Śrīdhara’s method of obtaining rational approximations of square-roots based on a modification of the

Āryabhaṭa method.

Algebra

• Piṅgala’s algorithm for the n-th power of a number.

• Āryabhaṭa formulae for the sum and repeated sum of natural numbers, and for the sum of squares and cubes of natural numbers.

Various identities in Śulva-sūtras and works of Brahmagupta and Śrīdhara.

• Importance of symbols and equations can be explained by comparing them with the Regula Falsi (Rule of False Position).

• Brahmagupta’s method of elimination for solving linear equations in several unknowns.

• Brahmagupta’s formula for solving a quadratic equation. Śrīdhara’s method of completing the square.



Suggestions for Incorporating Indian Mathematical Contributions in School Curriculum

Geometry

• Āryabhaṭa’s approximate value of π and its accuracy to four decimal places and his emphasis that this is “āsanna”
(approximate). Later scholars such as Āryabhaṭa II and Bhāskarācārya refer to the value 22/7 as “sthūla” (coarse)

• Brahmagupta’s formula for the circum-radius of a triangle. Brahmagupta’s formulae for the diagonals and the area of a
cyclic quadrilateral.

Trigonometry

• Indian use of degrees, minutes etc. to measure arcs of a circle. Āryabhaṭa’s definition of the Jyā of an arc, its
transmission to West Asia and how it is related to the sine function that is used to-day. How the Jyā or sine function
enabled Indian astronomers to express all the Astronomical relations by simple formulae.

• Āryabhaṭa’s sine table.

• The approximate formula for sine given by Bhāskara I and its accuracy. Applications of the formula for computing
chords and sides of regular polygons inscribed in a circle.
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Senior Secondary Stage (Grades 11-12)

Some of the following topics from Indian mathematical texts can be introduced as part of any course on Mathematics

where they fit in. There can also be a course titled “Development of Mathematics in India: Some Highlights”, where most

of the topics noted below can be included.

• An overview of development of mathematics in India

• The Bhūtasaṅkhyā and Kaṭapayādi systems (and the Tamil Vowel-based system) of numeration to denote numbers in

Indian literature, inscriptions etc., both in Sanskrit and other Indian Languages.

• Mahāvīra’s formulae for the sum of squares and cubes of an arithmetic sequence. Nārāyaṇa’s formula for higher order

repeated summations (Vārasaṅkalita) of an arithmetic sequence and its applications.

• Combinatoric tools (Pratyayas) of Piṅgala. Prastāra or enumeration of Varṇa-vṛttas (syllabic metres). Naṣṭa and Uddiṣṭa

(ranking and un-ranking) using the binary representation of numbers. Meruprastāra and computation of binomial

coefficients. Mahāvīra’s formula for binomial coefficients.

• Prastāra of Mātrā-vṛttas (moric metres) and Virahāṅka-Fibonacci numbers and their generalisation by Nārāyaṇa

Paṇḍita.Prastāra of Tānas (permutations of musical notes) and Tālas (rhythms) discussed by Śārṅgadeva. General

treatment of combinatoric problems by Nārāyana. Prastāra of permutations with repetitions. Prastāra of combinations.
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• Mathematical study of magic squares by Nārāyaṇa. Classification of magic squares. Use of arithmetic sequences.

• Construction of 4x4 pan-diagonal magic squares in Indian tradition (Nāgārjuna, Varāhamihira, Bhaṭṭotpala, Nārāyaṇa

Paṇḍita, Vijayaraghavan). Folding method of constructing magic squares of doubly-even and odd orders.

• Linear indeterminate equations and their solution by the Kuṭṭaka method (as discussed say in Āryabhaṭīya and Līilāvatī).

Applications. Samsliṣṭa-kuṭṭaka or the Indian method of solving the Chinese remainder problem.

• Second order indeterminate equation (Vargaprakṛti) introduced by Brahmagupta. Bhāvana principle of Brahmagupta.

Rational solutions Vargaprakṛti equation with Kṣepa 1 (the Pell’s equation) due to Śrīdhara and Śrīpati. Applications to

rational approximations of square-roots.

• Cakravāla method of solution of Vargaprakṛti equation with Kṣepa 1 (the Pell’s equation) due to Jayadeva. Its

modification due to Nārāyaṇa.

• Krishnaswami Ayyangar’s formulation of Cakravāla in terms of semi-regular continued fractions. Optimality of the

Cakravāla method when compared with the currently well-known the Euler-Lagrange method.
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• The third diagonal of a cyclic quadrilateral. Parameśvara formula for the circumradius of a cyclic quadrilateral.

Brahmagupta and Bhāskara II method of constructing cyclic quadrilaterals from a pair of right-angled triangles.

• Āryabhaṭa’s formula for the second order sine differences in the form discussed by Nīlakaṇṭha – the discrete version of

harmonic equation.

• The notion of instantaneous velocity and use of derivatives in Indian astronomy (Muñjāla, Bhāskara II, Nīlakaṇṭha and

Acyuta).

• Mādhava’s infinite series for π. Its proof using binomial expansion and mathematical induction (for estimating the

asymptotic behaviour of the sum of powers of natural numbers) as given in Yuktibhāṣā of Jyeṣṭhadeva. Mādhava’s end-

correction terms and transformed series with faster convergence. Mādhava’s approximation to π accurate to 11 decimal

places.

• Mādhava’s arctan, sine and cosine series. Proofs of these series as given in Yuktibhāṣā. Mādhava’s efficient method of

computation of sines for arbitrary arcs/angles.

• Yuktibhāṣā proofs of properties of cyclic quadrilateral and sphere.

• Some remarks on the “constructive approach” followed in the Indian mathematical tradition.

• A brief introduction to the notable contributions by Indian mathematicians in the twentieth and twenty-first centuries.




