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Śulbasūtras, which are compositions from the first millennium BCE, related to the activity of construction of vedis (altars) and citis (fireplaces) for the performance of yajñas (fire sacrifices), constitute a unique historical resource from India from the ancient times, with explicit mathematical content. They manifest familiarity with various geometric constructions and also geometrical principles, including what is now commonly known as Pythagoras theorem. The converse of the Pythagoras theorem played an important role in many of their practical constructions. The task of interrelating the square and the circle in terms of areas was also addressed by them, though in a limited practical context, and the pursuit also seems to have led them to quite an accurate approximation of \( \sqrt{2} \).
Study of the Śulbasūtras in the modern framework began in the second half of the nineteenth century, with the work of George Thibaut. Since then four Śulbasūtras, Baudhāyana Śulbasūtra, Āpastamba Śulbasūtra, Mānava Śulbasūtra, and Kātyāyana Śulbasūtra, have been studied by various scholars, to varying degrees of detail. While on the one hand there have been several illuminating findings, on the other hand a variety of poorly substantiated claims and theories have also emerged in historical writings on them.
This chapter aims at presenting a reasonably comprehensive account of the mathematical contents of the Śulbasūtras, together with a critical review of various inferences drawn in the literature, and bringing out the issues calling for further studies and clarifications. We highlight also the differences between the different Śulbasūtras and comment on their significance in various respects, an aspect which has not received much attention so far.
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                             Notes
	1.An estimate of over a thousand is cited in Datta (1932, p. 1) as the number of “schools,” each one “with its own Śrautasūtra and hence probably its own Śulba” – it is however unclear how many of them would have been substantially distinct from each other.


	2.It is also mentioned in Kulkarni (n.d., p. III) that while they come from different Kalpasūtras, thereby inheriting their names, the Satyāṣāḍha śulba is the same as the Āpastamba śulba and similarly Maitrāyaṇīya śulba is the same as Mānava śulba (though the larger works may have differences).


	3.The reference to “style of language and grammar” here is in terms of the contents of the respective Śrautasūtras containing the respective śulbas, as a whole, and not just the śulbas. While this provides an advantage in terms of comparability, it brings in an issue whether the inferences drawn would apply equally to the corresponding śulbas. In the overall context, the śulbas which were typically the last sections of the Śrautasūtras, comparable to Appendices in modern works, and played largely a facilitating role, which may not have been considered as sacrosanct as the core body, and could have been subject to flexible updating. It may be noted that there has been at least one suggestion, by a commentator, Rāma of the Kātyāyana Śrautasūtra, believed to be from the fifteenth century, that the śulba in that work was perhaps composed by a different person (cf. Datta 1932, p. 12, where however the possibility has been discounted).


	4.It may however be recalled here that according to many early scholarly works, from the nineteenth and early twentieth century, the Śulbasūtras are from a somewhat later period than those indicated above; see the account on the question in Seidenberg (1975, Sect. 10), where the author recalls the estimates of various scholars. It may also be mentioned that the Chronology Committee of senior historians of science, formed in the 1950s following a symposium on History of Sciences in South Asia organized by the Indian National Science Academy (INSA) at Delhi, under the Chairmanship of R.C. Majumdar (Other members were A. S. Altekar, P. C. Bagchi, S. L. Hora, D. S. Kothari, and A. N. Singh) which considered dating of various historical stages in India, recommended 500 BCE and later as the period of the Śulbasūtras (cf. Gupta 1990, 2001).


	5.In Delire (2009), comparing some parts of the text of Śulbadīpikā, Dvārakanātha’s commentary on BSl, with Sundararāja’s commentary on ASl the author infers that Dvārakānātha copied from Sundararāja (negating the view held by B. Datta that the latter copied from the former, and confirming R.C. Gupta’s suggestion made earlier). Based on the conclusion the author revises David Pingree’s estimate of terminus post quem for the former to the second half of the fifteenth century CE; we may also recall here that 1609 is argued as a terminus ad quem.


	6.It may be worthwhile to quote here the following from Thibaut (1875, p. 272): “Trustworthy guides as they are in the greater number of cases, their tendency of sacrificing geometrical construction to numerical calculation, their excessive fondness, as it might be styled, of doing sums renders them entirely misleading.”


	7.It may be noted here, however, that while the commentaries on BSl and ASl are fairly detailed, those on the other two, especially MSl, have tended to be rather cursory, warranting a better treatment.


	8.Recently an edition of Maitrāyaṇīya Śulbasūtra was brought out by R.P. Kularia (Kularia 2016); the author however has not had an opportunity to access it, and as such its contents will not be reflected here.


	9.A quick account of this part with translations of sūtras and a brief commentary may be found in Plofker (2007); I may add a small clarification that nyañchana refers to a mark made for the purpose of plotting points on the ground with respect to it, and is not a word for “mark”, as may be suggested by the parenthetical reference there, on p. 388; also, it perhaps ought to have been highlighted that sutra BSl I.48 (in Thibaut’s numbering as adopted here) corresponds to what is called the Pythagoras theorem.


	10.It is argued in Delire (2005) that similarly the unit aṇu, defined to be the 14th part of aṅgula, is motivated by another approximation of \( \sqrt{2}, \) viz, as \( \frac{7}{5}. \) Though there is no reference to this approximation in BSl, it is found in MSl and is likely to have a longer history in the tradition. According to Delire (2005), the aṇu being defined as the 14th part of aṅgula may be considered as “the fossilized remnant of it.”


	11.It may be worth recalling here that the Mānava Śulbasūtra mentions, in MSl 1.4.2–4, a different set of fine measures. These are introduced in order to build up the aṅgula and other larger measures, in a context when the yajamāna’s height is stunted, due to genetic reasons or a disease, and hence inadmissible in setting the units. Mānava takes an aṅgula to be six yavas (barley seeds), each yava to be six sarṣapas (flax seeds), which are further subdivided, with the latter described as six hairs of a “3-year-old calf,” and the last one further equated to six of lotus pollen. The scheme however is very likely a notional make-believe formulation, rather than anything of metrological significance, especially there being nothing to indicate their having the practical means to make comparisons at that level. At any rate, it is doubtful if the finer measures alluded to played any role at all, as the seed units would have sufficed for the purpose at hand; more descriptions would only lead to more ambiguity and confusion in matching them. It is interesting however that aṅgula in this formulation equals 36 sarṣapas, quite close to Baudhāyana’s subdivision of aṅgula as 34 tilas. It is also interesting that the subdivisions are repeatedly into six parts of the previous one.


	12.This can be a source of some confusion, since when two units are involved in a description, say two puruṣas and one aratni, it would not be clear whether the area refers to the sum of the two square measures, or the area of the square with the sum as the linear measure; see the discussion related to this in Seidenberg (1978, pp. 336–337); and the issue however will not concern us here.


	13.Brāhmaṇas are scriptures intermediate to the Vedas and the Kalpasūtras (which are parent bodies of the Śulbasūtras), and at several places Baudhāyana makes statements citing their authority, distinguishing along the way between teachings of the Brāhmaṇa to which he owes allegiance and those of the others.


	14.Baudhāyana does not mention how the cardinal directions were determined. It has been suggested that it was determined by the shadow of the pole on the equinox day, and verified by the rising and setting points of the star Kṛttikā (see Sen and Bag 1983, p. 264). In KSl 1.2, a procedure is described to determine the east-west line as the line joining the two points on a circle drawn around the base of a pole, where the shadow of the tip of the pole falls on the circle in the course of a day. The north-south line is then obtained by drawing a perpendicular to the east-west line, the instruction for which (as given in KSl 1.3) corresponds to what we refer to as the arrow method, described in Sect. 3.3. Even so, KSl 7.35 describes determining East as the direction of rising of the stars Kṛttikā, Śravaṇa, or Puṣya, or as the midway of the directions of rising of Citrā and Swàtī. Presumably both procedures coexisted and were used for confirmation of each other.


	15.Cattle was one of the major items of acquisition in the Vedic times, and evidence from the vedic literature shows that people maintained huge herds of cattle.


	16.A tabular list of citis together with the motives associated with them, as described in the Taittirīya Saṃhitā of the Yajurveda, is provided in Sen and Bag (1983, p. 6).


	17.There is an isolated instance of a citi, the śmaśānaciti (cemetery-shaped citi), described in BSl 8.1–17, whose shape is of a frustrum of a pyramid, and there is a discussion in Datta (1932, pp. 101–103) involving a volume computation of the shape; however, the formulation and inferences do not seem convincing enough to be recalled here.


	18.The shapes of some of the bricks used in the construction of citis are asymmetrical; see Sect. 3.6. However, there is no discussion of geometrical issues involved in respect to them.


	19.Engagement with isosceles trapezium in fact goes back to more ancient works. It was pointed out by A. Bürk that it occurs as a shape of a vedi described in Taittirīya saṃhitā (cf. Seidenberg 1975, p. 510).


	20.This was followed in respect of the larger plan as well, except in a few respects, such as the location of Dakṣiṇāgni, or choice of tiling designs of some of the kāmya citis.


	21.In the context of the Śulbasūtras, I prefer to use the term “principle” in this context, the term “theorem” being associated closely to framework of deductive systems. The Sanskrit word nyāya that is commonly used for statements from this category also corresponds to “principle,” than an equivalent of “theorem.”


	22.Use of the converse of the Pythagoras theorem for obtaining perpendiculars on an extensive scale is unique to the Śulbasūtras tradition. It was earlier believed that the Egyptians used triangles with sides 3, 4, and 5 (in some units) for construction of perpendiculars, but this has now been discounted (see Gillings 1972, Appendix 5).


	23.As Thibaut puts in succinctly in Thibaut (1875, p. 232) (see also Thibaut n.d.-a, p. 145) “... according to the opinion of some theologians, the gārhapatya had to be constructed in a square shape, according to the opinion of others as a circle, the difference of the opinions referred only to the shape, not to the size, and consequently there arose the want of a rule for turning a square into a circle.”


	24.It is important to keep this perspective in mind, as in application it means that there should be no perceptible difference between the two areas, as far as the people around can judge, and there would be no emphasis on exact equality by any absolute standards, or even a quest for achieving it.


	25.This corresponds to Proposition 14 of Book II in Euclid’s Elements; the arguments involved differ somewhat, though both use the Pythagoras principle.


	26.In Datta et al. (1980, p. 123), the authors also recall “after describing the constructions necessary in a proposition the early Hindu geometers are found to have remarked sa samādhiḥ” and liken it to the expression Quod Erat Faciendum in Euclid’s Elements, hinting at a proof-like structure for the narrative. The comparison is however not valid, since the clause mentioned (or its variants) occurs only occasionally in the Śulbasūtras, apparently highlighting some specific points, and not in the nature of announcing accomplishing any preplanned objective, unlike in the latter case. The mention as noted is significant from a pedagogical point of view but does not represent adoption of any formal discipline in the narrative.


	27.The original refers to “drawing circles,” though the purpose involves only locating the relevant points by means of the intersecting segments of the circles. In literature, sometimes one finds quite adulatory comments on gratifying features of the figure that emerges from drawing all the full circles (e.g., Amma 1979, p. 29; Joseph 2016, p. 81); such comments however seem rather odd, as it would be pointless to draw the entire figure for getting the square, and one would be content identifying the relevant points of intersection! Surely for drawing nice figures they had other means and contexts!


	28.This term is reproduced here as in Thibaut’s edition of BSl, which is also followed in Prakash et al. (1968) and Kulkarni (n.d.). In Sen and Bag (1983), the authors use nyañcana, which is a later-day Sanskrit equivalent of nyañchana. Etymologically the word is seen to have its root in the verb nyañc, which means “lying with face downwards.” In MSl and KSl, it is called nirañchana. Curiously, in ASl though use of such a mark is involved in similar constructions, it is not given any name but is only referred to as “the mark” (lakṣaṇaṃ). For convenience, we shall uniformly use the term nyañchana.


	29.It may also be noted here that the triple is included in Baudhāyana’s list, even though it is in a way redundant, being a multiple of another triple in the list, (5, 12, 13); see Sect. 4.1.


	30.It may be mentioned here that the altitude of an isosceles triangle (the segment joining the midpoint of the base to opposite vertex) had a name, avalambaka; mention of the term is found in MSl, including in particular in MSl 3.2.10. Etymologically its root is avalamba, which means “hanging down.” The segment would readily have been known to be “perpendicular” to the base (say in terms of being like the sides of a rectangle), and this may well relate to the fact that in later Sanskrit literature the term lambaka stood for perpendicular, in a broader context. The connection however does not seem to have led to any insight toward the issue of conceptualizing the perpendicular, as discussed above.


	31.As an illustration of the point being made, let me point out that if I tell my student to add e to an expression, even though by definition \( e=1+\frac{1}{2}+\frac{1}{6}+\cdots \), I would not mean that she should add the terms \( 1,\frac{1}{2},\frac{1}{6},\cdots \), one by one; depending on the context, a readymade approximation may be used, or perhaps the expression absorbs adding of e in another way.


	32.As pointed out in Seidenberg (1975, p. 330), use of the Pythagorean principle comes directly into play in this, unlike in the case of citis like śyenaciti or other complicated figures involving bricks of many shapes, in the construction of a square of area 15 (square) puruṣa.


	33.Producing the saviśeṣa (see Sect. 2.6.4) involves subdivision into 34 parts, and the procedure for the converse operation described involves dividing into 29 parts; these could however be theoretical or notional subdivisions. For more concrete examples, one may recall that in the construction of various citis, sides of squares or triangles are needed to be divided into a variety of number of parts like 7 (Gārhapatya, in BSl II.64), 12 or 13 (praugaciti, in ASl 12,7–11), etc.. Also, application of nyañchana with the triple (5, 12, 13) involves division of the additional part of the cord into six parts. It may also be recalled that the procedure for enhancement of citis of \( 7\frac{1}{2} \) puruṣa citis size into larger ones (cf. Sect. 5.2) involves division into 15 parts.


	34.Apparently a Vedic style yajña was performed during Staal’s stay in India, and it was filmed by him.


	35.In Datta et al. (1980, p. 131, footnote 2), it is suggested that the division “was probably done by drawing parallels, as in Euclid”; the authors refer to sūtras concerning division of triangles as indicating that “surmise to be correct.” However, the reasoning, which has not been elaborated, seems to be circular.


	36.In Joseph (2016, Sect. A.3.1.1, p. 79), there is a bulleted mention to the effect that Śulbasūtras have construction(s) to “Divide a circle into any number of equal areas by constructing diameters,” with parenthetic reference to BSl II.73–74 and ASl 7.13–14; as is well-known, an accurate division of this kind is not possible geometrically, but even if one grants that approximate divisions in the overall spirit of the Śulbasūtras are meant, the above statement involves gross inaccuracies; the author has apparently relied, unfortunately, on some secondary source material aimed at lay public, not conforming to scholarly standards. First, the division in either of the instances cited is specifically into nine parts (and not “any number”), and second, and more importantly, the parts are not suggested or meant to be radial; the Dhiṣṇya citis which are the subject of BSl II.73–74 can be in the shape of a square or a circle; for the square version, the division is into nine square parts and is by a three-row grid, and the part in the center marked for being substituted by a stone in place of a brick; while the brief sūtra does not specify the division (in either case), in the case of the circle the context does not fit a radial division at all, and traditionally in the circular version the corresponding ninth part is taken to be a concentric circle with specified (eight aṅgulas) diameter, and the remaining annular part is divided into eight equal radial sectors (see Prakash et al. 1968, p. 101; Sen and Bag 1983, p. 184; Kulkarni n.d., p. 44); and the central part does not quite equal the rest. The sūtras ASl 7.13–14, in the other citation, are not about division of circle, at all, but of a square inscribed in a circle; the sutras concern tiling of the circular Gärhapatya, into 21 tiles, with 9 tiles in the inscribed square and 3 each in the four segments outside the inscribed square (see Prakash et al. 1968, p. 100; Sen and Bag 1983, pp. 183–184; Kulkarni n.d., pp. 43–44).


	37.As cited in Sen and Bag (1983, p. 157), Bürk also gives, in his 1902-paper (cf. Bürk 1901; the page number given in Sen and Bag 1983 seems incorrect, and this author has not accessed the original paper) a similar illustration with a square of side 6 and the prescribed side of the rectangle to be 4, leading to the other side being 9.


	38.An attempt is made in Datta (1932) to place the Śulbasūtras geometry on an axiomatic footing, but the effort does not seem to have led to any further development on the theme.


	39.In certain books, one finds a statement that BSl gives only a restrictive statement of the theorem, and there is a complete one in ASl, which is not true; the statements in the two, as we shall see, are essentially equivalent.


	40.In Sen and Bag (1983), the authors recall (page 234) that according to Bürk the statement means that “the construction has been taught by means of these, of course, by means of such as are recognizable”; later authors have interpreted “recognizable” as referring to recognizable numbers (Sen and Bag 1983) or specifically to Pythagorean triples (Heath 1885, p. 146). Use of the verb “to know” in the clause relates the construction to the statement of the principle, and reference to “recognizable” numbers or triples is apparently based on a misunderstanding.


	41.As described by Baudhāyana (BSl II.1–4) the sequence is supposed to go up to \( 101\frac{1}{2} \)  puruṣa; one may wonder whether they would actually have continued that far, or it is simply a metaphor of some kind; anyway up to where it went does not make a difference to the mathematical content and will not concern us here.


	42.Perhaps the error goes back to Bürk’s edition of ASl, but this author is not in a position to check this at this point.


	43.They also recall an explanation from Datta (1932, pp. 166–168) which seems contrived and misses the point.


	44.The sūtra described in Sect. 5.3 appears later in the work, and whether it is meant to be used here is not apparent. While evidently the sūtra is intended as simpler or more elegant than the one suggested above for the general case, the precise details are not clear, and the explanations in Kulkarni (n.d.), following (van Gelder 1963), do not seem to make it clear enough.


	45.The inference as above is used to deduce that the Indian knowledge from the Vedic period is not a derivative from the Greek tradition. In the current context however, such an argument would not be needed, as the period of the Śulbasūtras has got pushed back in the general discourse, and there is no serious contention in the field about Śulbasūtras knowledge being derived from the Greek tradition. The conclusion thus arrived at, that the Vedic knowledge of geometry is not a derivative of Greek geometry, is then used to make a case for a common predecessor. The present author has serious reservations to the theory of common predecessor as well; however, this will not be an appropriate place to go into detail about it.


	46.In Dani (2022), I made a suggestion that this may have to do with the fact that fractions came into human thought process much later than circles – on account of wheels – and once an integer value was assigned to it, for various reasons the ratio may have come to be adhered to until much later, even after fractions became a part of the overall discourse.


	47.It may be recalled here that, on the other hand, the value \( \sqrt{10} \) adopted for the same ratio by the Jaina scholars, from a somewhat later period from the same millennium BCE, had a long life of over a 1000 years and was used subsequently in theoretical and practical computations across many cultures; see Dani (2023) for details.


	48.Divakaran (2018) contains a suggestion on how the choice of \( \frac{1}{3} \) as the factor may have been made. However, it seems far-fetched to believe that calculations as proposed would have been made at the time of Śulbasūtras. Second, the argument assumes implicitly that they knew that the ratio of circumference to the diameter, of a circle, and that of its area to the square of the radius to be the same, which has no justification. Besides, the argument fails to take note of the fact if the equality is assumed, and the ratio was taken to be 3, as has been recalled while discussing the details, they would not need Baudhāyana’s construction as above to produce a circle with area as a given square – it would suffice to take the diameter of the circle to be \( \frac{2}{\sqrt{3}} \) times the side of the given square, as seen to be implicitly involved in the Mānava Śulbasūtra (see Sect. 7.8).


	49.It may also be noted here that the word “exact,” especially in its formal usage, has a stronger connotation than the Sanskrit word nitya, as can be gauged from its alternative meaning as “regular,” and Āpastamba would have more likely meant that the two areas are the same as far as normal judgment would go, and not by any intrinsic or universal standard, as may be suggested by the choice of the word “exact” in the English translations.


	50.The notion of the three agnis in combination appears in the Ṛgveda (5.11.2), without any names. The Śatapatha Brāhmaṇa includes names for two of the agnis, gārhapatya and āhavanīya, and the former is mentioned to be circular (see Datta 1932, p. 27, and Seidenberg 1978, p. 339, for related discussions). The mention of specific sizes for the agnis are known to appear for the first time in the Śulbasūtras; for all that one can say, the areas proposed for them happen to be equal, and there is no independent statement about their being required to be so; and quite possibly the choices were made only after there was better understanding of geometry, and means of achieving equality to an extent became part of it.


	51.For the square version that would be the length of the sides.


	52.While the shapes of the bricks in the constructions of the citis are generally rectilinear, with the designs that are provided serving as rectilinear approximations to the desired figure (bird, turtle, etc.), in the instances involving circles in the design, the brick shapes are not always rectilinear and can have a rounded edge, and the design can match the desired figure exactly.


	53.In van Gelder (1963), and also in Sen and Bag (1983) and Kulkarni (n.d.) following the former, the sūtra as a whole is treated as describing the construction of a circle of equal area as a square by the same method as in Baudhāyana; it has however been noted in Hayashi (1990) that while the sūtra does contain in its second part a variant of Baudhāyana’s method for circling a square, the first part is about squaring a circle; and the latter we will be discussing later. The miscomprehension involved in the earlier works seems to have been mainly due to the fact that in the original text as presented there a word, caturasraṃ, is missing in the previous sūtra MSl 3.2.9; the latter purports to provide an introduction to the issue being addressed, so missing the word affects comprehension of MSl 3.2.10, as has been clarified in Hayashi (1990).


	54.The problem considered here should however not be confused with its counterpart in the Greek tradition, which involved accomplishing the task only with a straight edge and compass; in the context of the Śulbasūtras, any procedure implementable by an artisan would be admissible. In this respect, discussions of the two on the same footing, as for instance in Seidenberg (1975), Sect. 4, seem quite out of place and unwarranted.


	55.It may be worthwhile to recall one of Seidenberg’s theses, from (Seidenberg 1972, p. 175), in the author’s own words: “This leads to our second main thesis: The first crisis occurred in mathematics because the ritualists could not reverse their (canonical) circulator of the square in a geometric way. The resulting efforts to find an arithmetic solution of the squaring of the circle gave rise to the algebraic tradition. Geometry was dislocated from its ritual base.” While there is no doubt that the fact of looking for nongeometric solution is of enormous significance from an historical point of view, the characterization in this, as a crisis and its resolution, seems far-fetched. We do not really know whether geometric resolution was seriously attempted, or simply the effort to understand the surd magnitudes of a kind that were showing up for the first time led to the “algebraic” realization. As far as reading from the Śulbasūtras goes, the transition seems to have been seemless, and the matter even seems to have been forgotten quite soon, rather than leading to a new framework or insights.


	56.In fact, some of my comments in Dani (2010, on p. 29) are based on such an understanding, based on my familiarity at that time with only the alternative expressions as above.


	57.Here again, there is an ambiguity comparable to the one seen near the end of Sect. 7.2: The clause “eṣānityācaturasrakaraṇī,” appearing at the end of the sūtra in this respect, can be interpreted in two ways, with eṣānityā split as eṣā anityā or eṣā nityā; Thibaut and those following him have adopted the former, with anityā interpreted as inexact, leading to what we noted above. On the other hand, the latter alternative possibility is adopted in Delire (2005, p. 68), with the word nityā taken to mean traditional – which is close to the currently common meaning as “perpetual.” In a way, this explanation fits better with the fact that only this other factor appears in ASl and KSl (see below), as tradition is a more likely reason for adhering to it.


	58.The factor \( \frac{8}{9} \) which was adopted by the ancient Egyptians gives for the unit circle the area to be 3.16049 …; see Gillings (1972, Chapter 13).


	59.There is a suggestion in Seidenberg (1975, Sect. 14, p. 517) that the “squaring of the circle was interpolated”; presumably the reference is to the elaborate expression and not the approximate one. Its omission in the later Śulbasūtras gives some credence to the possibility. Nevertheless, the speculation does not seem worthy of serious consideration, since the issue involved is not known to have evoked an interest in the tradition at any later stage.


	60.This is comparable to the Babylonian value depicted on the cuneiform tablet YBC-7289, in sexagesimal system, which corresponds to \( 1+\frac{24}{60}+\frac{51}{60^2}+\frac{10}{60^3}=1.4142129\dots \) (see Robson 2007).


	61.I may also mention here that in Dani (2010) I suggested that, keen on determining a value for \( \sqrt{2} \), they may also have done it through direct measurements with cords. It was argued that such a determination would have been possible in their context since if one starts with a size of 35 feet for the side of the square and measure the diagonal in terms of pieces as suggested by the expansion (see Dani 2010 for details), then the last step would involve measuring out a piece of about 3 feet by one which is over an inch, and that this would indeed be possible. This argument has a lacuna however that it does not take into account that for a square drawn on the ground the measurements may not match closely enough with the respective mathematical values, and a small error can lead the result astray.


	62.Strictly speaking, Datta’s original explanation is not entirely geometric, as he resorts, toward the end (see below), to algebraic reasoning, of a kind which actually is not evidenced anywhere in the Śulbasūtras. His basic idea however can be completed to arrive at Baudhāyana’s formula, in the spirit of the Śulbasūtras constructions, as will be seen below.


	63.The mention in Sen and Bag (1983, p. 169) of the use of kiñcidviśeṣa, by way of comparison, is not meaningful, since in the latter the part kiñcid makes all the difference.


	64.As pointed out in Thibaut (1875, p. 241), some commentators on the Śulbasūtras are seen to apply Baudhāyana’s elaborate formula (3), for figures on the ground as well, but it is a useless exercise.


	65.Without going into the full details, I may mention that broadly speaking a spot is being marked on a line segment parallel to the one joining āhavanīya and gārhapatya agnis which is at a certain distance toward the south from the latter, and somewhat westward from the midpoint of the parallel segment; while in one method the point is described in terms of the level on the segment joining the āhavanīya and gārhapatya agnis, in the other two it is described in terms of the distances from the two of them.


	66.One could also have first divided the triangle into 225 triangles in a similar way, merged nine groups of 4 from among them into double sized triangles, thereby reducing the number to 198, and then added 2 by splitting 2 triangles into 4, to bring the total to 200.
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Appendix
Appendix
1.1 Concordance of sūtras between Śulbasūtras
	Topic
	Section
	BSl
	MSl
	ASl
	KSl

	Constr. of perpendicular by “compass” method
	3.1
	I.22–28
	–
	–
	–

	Nyañchana method with (3, 4, 5)
	3.2
	I.30–35
	1.3.6
	4.11
	1.17

	Nyañchana method with (5, 12, 13)
	3.2
	I.42–44
	1.1.11–12
	1.3–6
1.7
	1.12
1.14

	Constr. of perpendicular by “arrow” method
	3.3
	I.36–40
	–
	1.13–18
	–

	Nyañchana method with other triples
	3.5
	–
	–
	5.13–17
	–

	Constr. of rhombus
	3.6
	I.57
	3.6.4
	12.12–15
	4.6

	Transf. of square to an isosceles trapezium
	3.8.1
	I.55
	–
	–
	–

	Transf. of square to a rectangle (special)
	3.8.4
	I.52
	–
	–
	3.4

	Transf. of square to a rectangle (general)
	3.8.5
	I.53
	–
	3.1
	–

	Pythagorean principle
	4
	I.48
	3.1.10
	1.8
	2.11

	Combining two squares
	5.1
	I.50
	3.3.6
	2.10–13
	2.22

	Enhancement of figures by scaling
	5.2
	II.1–5
	–
	8.16
	5.x, 6.2–5

	Combining multiple squares
	5.3
	–
	–
	–
	6.7

	Difference of two squares
	5.4
	I.51
	–
	2.14–17
	3.1

	Constr. of a square equivalent to a rectangle
	5.5
	I.54
	 	2.21–23
	3.2–3

	Pythagorean triples
	6.3
	I.49
	–
	5.3–17
	–

	Circumference of a circle
	7.1
	I.112–113
	3.2.13
	–
	–

	Constr. of a circle equivalent to a square
	7.2
7.4
	1.58
	1.1.8
3.2.15
	3.2–5
	3.13

	Squaring the circle (refined)
	7.6
	1.59
	–
	–
	–

	Squaring the circle (approx.)
	7.7
	1.60
	3.2.13
	3.6–8
	3.14

	Evaluation of \( \sqrt{2} \)
	8
	1.61
	3.3–1.2
	1.10
	2.13
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