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I nt r oduct ion

In an earlier art icle [1] we had discussed some aspects
of ancient Babylonian mathematics as deciphered from
various clay tablets excavated from modern Iraq, viz.
the Pythagoras theorem and also the sexagesimal num-
ber system prevalent during the ancient Mesopotamian
civilizat ion. In this art icle, we study the excit ing new
approach of the last decade in the decipherment and
interpretat ion of the Babylonian mathematical tablets.

In the 1930's, following the discovery of a clay tablet
pertaining to mathematics and dat ing to theOld Baby-
lonian period (2000-1600 BCE), there was considerable
act ivity in Germany and France in the interpretat ion of
the tablets. Thework of thisperiod is to be found in the
compendiumsof Neugebauer [2] and Thureau-Dangin [3]
whose analyses of t he tablets are understandably in° u-
enced deeply by the mathematics current at our t imes.

However mathematics, like any other subject, is not
culture-free; instead it is subject to the socially preva-
lent mores and convent ions. Thus an understanding of
the culture, language and history of the Mesopotamian
civilizat ion provides a better insight into the thought
processes of theancient Babylonian mat hematicians. In
this context, consider the following two examples given
by Robson [4].

I f asked to draw a triangle, most of us would draw a tri-
anglewith a hor izontal base. However, a typical tr iangle
drawn on the tablets of ancient Babylon has a vert ical
edgeand theother two edges lying to the right of i t , and
none of them horizontal (see Figure 1).

Also, if asked to give t he formula for the area of a cir-
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cle, we would immediat ely say ¼r2. Even in a situat ion
where the radius r and circumference c were given to
us, we would not give the formula c2

4¼. TheBabylonians,
however, preferred the latter, as has been att ested in al-
most all tablets dealing with areas of circles. Indeed, as
Robson [4] writes \ in modern mathematics the circle is
conceptual ised as the area generated by a rotat ing line,
theradius. In ancient Mesopotamia, by cont rast, acircle
was the shape contained within an equidistant circum-
ference. Even when thediameter of a circlewas known,
its area was calculated by means of the circumference.
Wealso see this conceptual isat ion in the language used:
the word kippatum, l iterally t̀hing that curves', means
both the two-dimensional disc and t he one-dimensional
circumference that dē nes it . The conceptual and l in-
guist ic ident i¯cat ion of a plane ¯gure and one of its ex-
ternal lines is a key featureof Mesopotamian mathemat-
ics. For instance, the word mithartum1 (\ thing that is
equal and opposite to itself" ) means both \ square" and
\ side of square" . Werun into big interpretat ional prob-
lems if we ignore thesecrucial terminological di®erences
between ancient Mesopotamian and our own mathemat-
ics" .

Nearly al l the problems involving `quadrat ic equat ions'
are st ated in terms of length, width, square, surface,
height and volume. The solut ions given in the tablets
also use these terms. The earlier translat ions took these
termst obegeneric for thevariablesx (length), y (width),
x2 (square), xy (surface), z (height) and xyz (volume).
The translat ions from the tablets were as described by
Neugebauer himself as being \ substant ially accurate"
in the sense that t he mathematical substance of the
text was retained. Jens H¿yrup rereads t he tablets and
presents a \ conformal translat ion" , which he describes
as a translat ion which maps the original struct ure (i .e.,
subject, object, verb construct ion) and retains the et-
ymological meaning of the Mesopotamian words. This

Figure 1. A typical Baby-
lonian triangle.

1 This word will be translated as
‘confrontation’ in the subse-
quent sections.
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research of JensH¿yrup over thepast decade(presented
in H¿yrup [5]) provides a geometric understanding of
the Babylonian methods. The geometric understand-
ing, however, does not preclude t he algebraic st ructure
lying behind these solut ions.

In Sect ion 2 we consider threealgebraic problems of the
old Babylonian period. In Sect ion 3 wediscuss two geo-
metric problems from this same period, and here we see
the di®erence in the geometry used to study the alge-
braic and the geometric problems.

The usefulness of t he Babylonian st udy of mathemat-
ics is to be seen in the development of astronomy. The
study of ast ronomy in the Babylonian civilizat ion dates
from 1800 BCE to 300 BCE { although the most impor-
tant work was doneduring the latt er half of t his period.
Indeed, the `Astronomical Diar ies' , which is the record
of systematic observat ions of the heavenly bodies from
800/ 700 BCE to 100 BCE, is probably the longest un-
interrupted stretch of scient i¯c research in the history
of any civil izat ion. The Babylonian astronomers were
indeed renowned for their work in their t imes as may
be read from thebook `Geography' by the Greek geogra-
pher Strabo of Amasia: \ In Babylon a sett lement is set
apart for the local phi losopher, the Chaldaeans, as they
are cal led, who are concerned most ly with astronomy;
but someof thesewho arenot approved of by theothers
profess to be writers of horoscopes. There are also sev-
eral tribes of the Chaldaean astronomers. For example,
some are called Orcheni, others Borsippeni, and several
others by di®erent names, as though divided into di®er-
ent sects which hold to various di®erent dogmas about
thesamesubjects. And themathematicians make men-
t ion of some of these men: as, for example, Cidenas,
Naburianus and Sudines" .

The in°uence of this work on Greek astronomical work
is apparent. Not only was the Babylonian sexagesi-
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B ox 1. A n A side on t he Sexagesimal N umber System

To understand t he sexagesimal number system, we ¯rst look at the familiar decimal number
system, which is a posit ional system with base 10. Here the number 237 is underst ood to be
(2£ 102) + (3£ 101) + (7£ 100), while the number 0:237 is (2£ 1

10) + (3£ 1
102 ) + (7 £ 1

103 ) .
We need 10 di®erent digits 0; 1; : : : ; 9 to express any number in this syst em. Computers
however usea binary number syst em based on the two digits 0; 1. Thus thedecimal number
27 = (1 £ 24) + (1 £ 23) + (0 £ 22) + (1 £ 21) + (1 £ 20) will be translated as 11011 by the
computer for its calculat ions, while the binary number 0:1011 is equivalent to the decimal
number (1£ 1

2 )+ (0£ 1
22 )+ (1£ 1

23 )+ (1£ 1
24 ) = 0:6875. Thesexagesimal syst em needs60 digits,

which for t hepresent purpose and rather unimaginat ively wedenoteby ¹0;¹1; : : : ; ¹58; ¹59. Here
the sexagesimal number ¹24¹9 equals(24£ 601)+ (9£ 600) = 1449in the decimal system, while
the sexagesimal fract ion 0; ¹24¹9 equals the decimal number (24£ 1

60 ) + (9£ 1
602 ) = 0:4025. In

modern mathemat ics, whenever a possibility of ambiguity arises, we wr it e 237(mod 10) t o
express thenumber 237 in the decimal system, 1011(mod 2) for t hebinary number 1011 and
0: ¹24¹9(mod 60) for the sexagesimal number ¹24¹9. Note however t hat when just one number
system is in use, one does not need t o havea mathematical underst anding of decomposit ion
of a number in t erms of its base : : : 102;101; 100; 10¡ 1; : : : or : : :602; 601; 600; 60¡ 1; : : : for
day-to-day use.

The representat ion of the Babylonian number system was rather cumbersome. They had
a symbol for 1, a symbol for 10 and a symbol for 60. The digits 1 to 9 were expressed by
wr it ing the requisite number of 1's, either consecut ively or bunched together in groups of
three with one group on top of another. Similarly the d̀igits' 10; 20; : : : ;50 were expressed
by the requisite number of 10's, etc. Thus the number 147 would be represented by two
symbols of 60, two of 10 and seven of 1. The digit 0 was not used and presumed to be
understood from the context, although in the lat er Babylonian period it was denoted by a
wedge.

mal number syst em (Box 1) adopted by the Greeks for
their astronomical work, theBabylonian development of
mathematics for their astronomical studies contributed
both the arithmetic and t he geometric methods of the
Greek st udies, in addit ion to supplying t heempirical ob-
servat ions which were used to build these mathematical
theories. TheGreeks were to further thisstudy by their
theories of arcs and chords to determine posit ions of
celest ial bodies. It is the latt er which found ful l expres-
sion in the trignometric works of Aryabhata and other
Indian mathematicians. The Babylonian work also in-
° uenced Indian astronomy, as is shown in Neugebauer
[1969], where he shows t hrough various examples how
wholesect ionsof Varahamira'sPancha Siddhantika may
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beexplained by meansof theBabylonian planet ary texts.

This evidence of a Babylonian in° uence on Greek and
Indian mathematics reveals the exaggerat ion in the as-
sert ions of the `great est contribut ions' of India in math-
ematics (e.g.[6] \ the invent ion of the decimal notat ion
and creat ion of modern arithmetic; the invent ion of the
sineand cosine funct ions leading to t hecreat ion of mod-
ern tr igonometry and creat ion of algebra" ) and places
the post-Vedic Indian contribut ion t o mat hematics and
astronomy in the proper historical context. As in mod-
ern academics, in theancient Chinese, Greek and Indian
studies we ¯nd a cont inuity which is bui lt on earlier
works from other civi lizat ions and other cultures.

A lgebra

In thissect ion wediscuss theproblemsfrom three tablets
of the Old Babylonian period.

Consider the problem2 from the tablet BM 13901 # 1:

I totalled t he area and (the side of) my square: it is
0; ¹45.

Clearly the problem may be writ ten as x2 + x = 0; ¹45,
where x is the (unknown) length of t he side of a square.
This equat ion we wrote involving t he symbol x is, of
course, a modern transcript ion of the problem.

To understand theaboveproblem in theBabylonian cul-
tural milieu, we see the c̀onformal' t ranslat ion in [5] of
the problem together with its solut ion as given on the
tablet3:

The sur face and my confrontat ion I have accumu-
lat ed: 0; ¹45 is it . ¹1, the project ion,
you posit . The moiety of ¹1 you break, 0; ¹30 and 0; ¹30
you make hold.
0; ¹15 and 0; ¹45 you append: by ¹1, ¹1 is t he equalside.
0; ¹30 which you have made hold
in the inside of ¹1 you tear out: 0; ¹30 the confronta-
t ion.

2 This translation from [2] is by
Robson [7] in her review of the
book Höyrup [5] which ap-
peared on the MAA Online book
review website.

3 The word ‘confrontation’ is
used by Höyrup  to translate
the  Baby lon ian  word
‘mithartum’ to convey the sense
“a confrontation of equals, viz.
the square configuration pa-
rametrized by its side”; see also
Section 1.



32 RESONANCE  August  2003

GENERAL  ARTICLE

The r̄st sentence says that the surface of the square
and its edge are combined to give an area 0; ¹45. Since a
1-dimensional object and a two dimensional object can-
not beadded `geometrically', the second sentence of the
problem says that the 1-dimensional line is transformed
into a 2-dimensional surface by giving it a thickness 1.
Thus geometrically we have Figure 2.

The next two sentences ask us to bisect the newly pro-
jected surfaceand let the two pieceshold t ogether. Next
it asks us to append the square of area 0; ¹15 (i.e., of
sides 0; ¹30) to the ¯gure constructed earlier and obtain
a squareof area 0; ¹15+ 0; ¹45 = ¹1. These stepsareshown
in Figure 3.

In t his larger square of area 1 (Figure 3c), the dotted
part of the edge has length 0; ¹30 and thus the length of
the edge of the unknown square is 0; ¹30.

In t he language of modern mat hematics, the ¯rst and
the second lines produce theequat ion x2 + x £ 1 = 0; ¹45
as given in Figure 2. In thenext few lines, the rectangle
x £ 1 is broken into x £ 1

2 + x £ 1
2 (Figure 3a and 3b) and

then we c̀omplete the square' by adding 0; ¹30 £ 0; ¹30
(Figure 3c) to obtain x2 + x £ 1

2 + x £ 1
2 + 0; ¹302 =

0; ¹45+ 0; ¹302, i .e. (x + 0; ¹30)2 = 1; from which weobtain
that x = 0; ¹30.

H¿yrup [5] analyses the texts of many such tablets and
arr ives at similar geometric solut ions. To show that be-
hind all these geometry there is an underlying algebraic
structure we consider thebi-quadrat ic problem from the
tablet4 BM 13901 # 12:

   (a) (b)             (c)

Figure 2. The unknown
square is hatched and to it
is appended a rectangle of
length 1. The area of the
resulting rectangle is x2 + x,
which is given to be 0;45.

Figure 3. In (a) the appended
rectangle is bisected, in (b)
it is made to ‘hold’ and in (c)
the bigger square is formed
by appending the smaller
square of size  0;30 × 0; 30.
This yields (x +  0; 30) as the
length of a side of the big-
ger square of area 1; there-
by x= 0; 30.

4 ibid. Höyrup [5], pg 71.
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The surfaces of my two confrontat ions I have accu-
mulated: 0; ¹21 ¹40.
My confrontat ions I have made hold: 0; ¹10.

This problem asks us to ¯nd the lengths of the sides of
two squares, given that the sum of their areas is 0; ¹21 ¹40
and theproduct of the two lengths is0; ¹10. Thesolut ion
as present ed on the tablet is:

The moiety of 0; ¹21 ¹40 you break: 0; ¹10 ¹50 and 0; ¹10 ¹50
you make hold,
0; ¹1 ¹57 ¹21 ¹40 isit . 0; ¹10 and 0; ¹10 you makehold, 0; ¹1 ¹40
inside 0; ¹1 ¹57 ¹21 ¹40 you t ear out: by 0; ¹0 ¹17 ¹21¹40, 0; ¹4 ¹10
is equalside.
0; ¹4 ¹10 to one 0; ¹10 ¹50 you append: by 0; ¹15, 0; ¹30 is
equalside.
0; ¹30 the ¯rst confrontat ion.
0; ¹4 ¹10 inside t he second 0; ¹10 ¹50 you tear out: by
0; ¹6 ¹40, 0; ¹20 is equalside.
0; ¹20 the second confrontat ion.

In this problem we understand the ful l import of the
algebraic methods used in these geometric solut ions.

The r̄st sentence asks us to bisect a line of length
0; ¹21 ¹40 and then make each of the equal parts form a
square of area 0; ¹1 ¹57 ¹21 ¹40.

Taking u and v to be t he unknown lengths of the two
squares we have, from Figure 4, AB = u2, B C = v2,
G is the mid-point of AC = AB + B C = 0; ¹21 ¹40 and
AGA0D is the square of sides (u2 + v2)=2 = 0; ¹1 ¹57 ¹21 ¹40
each. In Figure 4, the point B0 is such t hat GB0 = GB .

Figure 4. BM 13901 # 12 —
holding together.
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The next sentence asks us to tear out an area 0;¹1 ¹40 =
0; ¹10 £ 0; ¹10 from AGA0D to leave an area 0; ¹0 ¹17 ¹21 ¹40,
which is thearea of a square of sides 0; ¹4 ¹10 each.

Here although the area 0;¹1 ¹40 = 0; ¹10 £ 0; ¹10 is ex-
pressed as that formed by `holding' two sides of lengt h
0; ¹10 each, experts believe that this area is obtained as
t he area of a rectangle with sides of lengt h u2 and v2.
In Figure 5, this is depicted by the rect angle E F 0D0F .
Now the rectanglesAB FD and A0B 0F 0D 0arecongruent.
Thus the region ABE B0A0D has area 0; ¹1 ¹40, and so af-
t er `tearing' this region out from the square AGA0D we
are left with a square BGB0E of area 0; ¹0 ¹17 ¹21 ¹40. Now
B G = (u2 ¡ v2)=2) = 0; ¹4 ¹10.

The next few sentences obtain u and v from the relat ion
u2 = ((u2+ v2)=2)+ ((u2¡ v2)=2) and v2 = ((u2+ v2)=2)¡
( (u2 ¡ v2)=2).

Final ly, we look at a problem from the tablet YBC 6504.
This tablet has four problems together with t heir solu-
t ions. In all of these t here is a rectangle of size l £ w
from which we are asked to t̀ear out ' a square of size
( l ¡ w) £ (l ¡ w) to leave a resultant area of 0; ¹8 ¹20. In
each of the four problems we have to obt ain l and w,
when (i) l ¡ w or (ii) l + w or ( ii i) l or (iv) w is given.
We discuss the second problem of this tablet, i.e. when
l + w is given. As we wil l see in t he next sect ion, a
similar construct ion is made in a geometry problem.

So much as length over width goes beyond, I have
made confront itself, from the inside of the surface I
have torn it out:
0; ¹8 ¹20. Length and width accumulat ed: 0; ¹50. By
your proceeding,
0; ¹50 you make hold: 0; ¹41 ¹40 you posit .
0; ¹41 ¹40 to 0; ¹8 ¹20 you append: 0; ¹50 you posit .
A ¹5th par t you detach: 0; ¹12 you posit .
0; ¹12 to 0; ¹50 you raise: 0 ¹10 you posit
Half of 0; ¹50 you break: 0; ¹25 you posit
0; ¹25 you make hold: 0; ¹10 ¹25 you posit

Figure 5. BM 13901 # 12 —
tearing out.
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Figure 6. The construction
for YBC 6504 # 2.

0; ¹10 from 0; ¹10 ¹25 you tear out: 0; ¹0¹25 you posit .
By 0; ¹0 ¹25, 0; ¹5 is equalside. 0; ¹5 to 0; ¹25 you append:
0; ¹30, the length, you posit .
0;¹5 from 0; ¹25 you tear out:
0; ¹20, the width, you posit .

Weexplain thesolut ion with the help of Figure6, which
is the construct ion suggested by the solut ion.

In Figure 6, as suggested in the ¯rst sentence on t he
tablet, AB CD is the rect angle, from which the square
EFGC is `torn out ' leaving an area 0; ¹8 ¹20. The second
sentence asks us to `accumulate' the lengt h l and width
w to form the lineAH of lengt h 0; ¹50. Thethird sentence
asksus to `makehold' , i.e. makethesquareAH K L from
the line AH of area 0; ¹50 £ 0; ¹50 = 0; ¹41 ¹40. The fourth
sentence \ 0; ¹41 ¹40 to 0; ¹8 ¹20 you append: 0; ¹50 you posit "
suggests that we add the area of the square AH K L to
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5 In a personal communication
SG Dani points out that “avoid-
ing to draw figures especially
in formal communications is to
be found even today; the rea-
sons are presumably different
but the parallel is intriguing”.

6 ibid. Höyrup [5].

that of the region ABE FGD. Since theshaded smaller
square inside AH K L is congruent to the t̀orn' square
EF GC, we have that 0; ¹50 is equal t o the area of ¯ve
of the original rectangles AB CD. In the ¯fth sent ence
weare asked to \ a ¹5th part you detach: 0; ¹12 you posit"
which translates to 1=5 = 0; ¹12 and the next sent ence
says that 0; ¹12 £ 0; ¹50 = 0; ¹10. Now having obtained
lw = 0; ¹10 and knowing that l + w = 0; ¹50, t he next few
sentencessets up the equat ions (1=2)(l + w) = 0; ¹25 and
(1=2)(l ¡ w) = 0;¹5 t o obtain l = 0; ¹30 and w = 0; ¹20.

It should benoted here that regarding thisgeometric so-
lut ion no clay tablet has been found that contains these
¯gures. Thus evidence as in a `smoking gun' is not
present to validate H¿yrup's method based on his con-
formal translat ion. Although it may appear that an ab-
sence of a con¯rmation of H¿yrup's analysis, in terms
of ¯gures on clay tablets, undermines thevalidity of his
geomet ric solut ions, they are in fact in complete and
faithful accord with t he texts of the tablets5.

Morever t here is incidental evidence tosupport H¿yrup's
methods. First , asobserved from tabletsconnected with
land measurements, there are drawings of plots of land
where the lengths, widths and angles are not in ac-
cord wit h those given numerical ly, i.e. t he drawings do
not respect scale or angles (e.g., see Figure 7 from the
tablet IM 55357 given in this art icle). Instead theseare6

\ struct ure diagrams ... to ident ify and summarize the
role of measured segments" . This suggest s that a lot of
the mathemat ics may have been carried out as `mental
geomet ry' (akin to the `mental arithmetic' of our t imes).
Second it hasbeen suggest ed that cuneiform writ ing was
pract ised on sand of theschool yard; in which case these
¯gurescould also bedrawn on sand (again similar to cal-
culat ionson `rough paper' of our t imes). Indeed theuse
of sand or dustboard in ancient Greece isalso supported
by famil iar anecdotes of Archimedes drawing ¯gures on
sand. The Greek word for the dustboard is `abacus' ,
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Figure 7. IM 55357.

which isetymologically related to theSemit ic word 'abaq
suggest ing that the dustboard may havebeen originally
from theSyro-Phoenician area. Thecloseconnect ionsin
ancient t imes of Mesopotamia and the Syro-Phoenician
region strengthen thecontent ion that thedustboard may
have been available to the Babylonians.

To conclude this sect ion we quote from [5] \ Old Baby-
lonian `algebra' remained an art , not a science, if this
is understood as an Aristotelian episteme whose aim is
principles. On this account, however, any supposed al-
gebra beforeViµete forsakes, however deep its insights. I f
weaccept to speak of (say) Indian, Islamic, or Lat in/ Ita-
lian medieval `algebra' as algebra, then we may safely
drop the quotat ion marks and speak of Old Babylonian
algebra without reserve" .

Geomet ry

Regarding thegeometry of the Babylonians, wehad ear-
lier [1] discussed some tablets related to the Pythago-
ras' theorem. As far as calculat ions of areas are con-
cerned, t he Babylonians knew methods to calculate the
areas of right-angled tr iangles, rectangles and trapez-
ium. For nearly rectangular quadrilaterals they would
use the `surveyor's formula' which is the product of the
average of the lengths and the average of the widths of
thequadrilateral. Theerror inherent in this formula was
also realized and so occassionally quadrilateralswerede-
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composed into smaller piecesso as to get a good approx-
imat ion of t heir areas.

In this sect ion we present problems from two t ablets.
The r̄st t ablet we discuss is IM 55357. Figure 7 is a
reproduct ion with ident ifying letters of the ¯gureon the
clay tablet of the problem.

A tr iangle ¹1¹0 the length, ¹1 ¹15 the long length, ¹45 t he
upper width.
¹22 ¹30 thecompletesurface. In ¹22 ¹30 the complete sur-
face, ¹8¹6 the upper surface.
¹5¹11; ¹2¹24 the next surface, ¹3 ¹19;¹3 ¹56¹9 ¹36 the 3rd sur-
face.
¹5¹53; ¹53 ¹39 ¹50¹24 the lower surface.
The upper length, t he shoulder length, the lower
length and the descendant what?
You, to know the proceeding, igi ¹1¹0, the length de-
tach, t o ¹45 raise,
0; ¹45 you see. 0; ¹45 to ¹2 raise, ¹1; ¹30 you see, to ¹8¹6 t he
upper surface
raise, ¹12¹9 you see. By ¹12¹9, what is equalside? ¹27 is
equalside.
¹27 the width, ¹27 break, ¹13; ¹30 you see. Igi ¹13; ¹30 de-
tach,
to ¹8¹6 the upper surface raise, ¹36 you see, the length
which is the counterpart of t he lengt h ¹45, t he width.
Turn around. The lengt h ¹27, of the upper triangle,
from ¹1 ¹15 tear out,
¹48 leave. Igi ¹48 det ach, 0; ¹1¹15 you see, 0; ¹1 ¹15 to ¹36
raise,
0; ¹45 you see. 0; ¹45 to ¹2 raise, ¹1; ¹30 you see, to
¹5¹11; ¹2¹24 raise,
¹7¹46; ¹33 ¹36 you see. By ¹7 ¹46; ¹33 ¹36, what is equalside?
¹21; ¹36 is equalside, ¹21; ¹36 the widt h of 2nd t riangle.
The moiety of ¹21; ¹36 break, ¹10; ¹48 you see. ¹10; ¹48
part detach,
to : : :

The text breaks o®at this point .

Here, in l ine 2 the `upper surface means the surface to
t he left7 and in l ine 6 Ìgi n' is t ranslated as `the n-th
part '.

7 This unconventional use of the
word has its root in the history
of Babylon. When writing was
introduced in the fourth millen-
nium BCE, it was on small tab-
lets and the direction of writing
was vertical. Later when writ-
ing on larger clay tablets, the
scribes rotated the tablets
anticlockwise and wrote from
left to right; thus what was ‘up’
earlier became left, although
the use of the word ‘up’ re-
mained.
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The ¯rst ¯ve l ines of the text sets up t he problem and
speci¯es the areas of t he various triangles as in Figure
7. The sixth line obtains the rat io AB =AC by mul-
t iplying ¹45 and the reciprocal (igi) of ¹1¹0. In lines 7
and 8, this rat io, 0; ¹45 is mult iplied with ¹2 to obtain
¹1; ¹30, which is then mult iplied with ¹8¹6 to obtain ¹12¹9, t he
square of ¹27. Here the similari ty of the triangle AB D
and ABC is used to obtain AB =AC = BD=AD = 0; ¹45
and then from the relat ion (1=2)BD :AD = ¹8¹6 one ob-
tains B D2 = 2(BD =AD )¹8¹6 = ¹12¹9. Line 9 says that
BD = ¹27 and then using t he area of the triangle ob-
tains AD = ¹36. The text proceeds in a similar fashion
to obtain the length of the other unknown sides of t he
inscribed triangles, although the text breaks o® before
DE and E F are obtained.

One should note here that the text implicit ly assumes
that the triangle AB C is right-angled { an observat ion
which the text setter probably had in mind because of
the proport ion 3 : 4 : 5 of the sides of the triangle
AB C. Also, the similari t ies of t he triangles AB D and
AB C, AD E and ADC, and ED F and EFC are as-
sumed, though never stated. On the contrary, the lines
AD and EF are not drawn perpendicular to BC in t he
¯gure on the tablet . As to why this problem was solved
by using the similarity propert ies of the triangles and
not by using Pyt hagoras' theorem, one can only specu-
late that the solut ion was il lustrat ive of the use of t he
s̀urveyor 's formula' in calculat ing areas of polygons by
decomposing it into smaller triangles/ rectangles which
were similar, though not congruent.

Our next tablet DB2-146 from the old Babylonian pe-
riod exempli¯es the use of Pythagoras' theorem. Here
the accompanying ¯gure from the text is reproduced in
Figure 8.

I f, about a rectangle with diagonal, somebody asks
you

Figure 8. Db2-146.
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8 Note the ‘typo’ 0; 33 45 in the
text of the tablet.

thus, ¹1; ¹15 the diagonal, 0; ¹45 the surface;
length and width corresponding to what? You, by
your proceeding,
¹1; ¹15, your diagonal, its counterpart lay down:
make them hold: ¹1; ¹33 ¹45 come up,
¹1; ¹33 ¹45 may your hand hold
0; ¹45 your surface to two bring: ¹1; ¹30 comes up.
>From ¹1; ¹33 ¹45 cut o®: : : : 0; ¹33 ¹45 the remainder
The equalside of 0; ¹3¹45 take: 0; ¹15 comes up. I ts
half-part ,
0; ¹7 ¹30 comes up, to 0;¹7 ¹30 raise: 0; ¹0 ¹56 ¹15 comes up
0; ¹0 ¹56¹15 your hand. 0; ¹45 your surface over your
hand,
0; ¹45 ¹56 ¹15 comes up. The equalsideof 0; ¹45 ¹56 ¹15 take:
0; ¹52 ¹30 comes up, 0; ¹52 ¹30 it s count erpart lay down,
0; ¹7 ¹30 which you have made hold t o one
append: from one
cut o®.
¹1 your length, 0; ¹45 the width. I f ¹1 the lengt h,
0; ¹45 the width, the surface and the diagonal corre-
sponding to what?
You by your making, t he length make hold:
¹1 comes up : : : may your head hold.
: : :: 0; ¹45, the widt h make hold:
0; ¹33 ¹45 comes up. To your length append:
¹1; ¹33 ¹45 comes up. The equalside of ¹1; ¹33 ¹45 take:
¹1; ¹15 comes up. ¹1; ¹15 your diagonal. Your length
to the width raise, 0; ¹45 your surface.
Thus the procedure.

Here the ¯rst three lines sets out t he problem: given a
rectangle with diagonal ¹1; ¹15 and area 0; ¹45 what are its
length and width? T he fourth and ¯fth l inesrequiret hat
t he diagonal of the rectangle be made to hold a square,
i .e. a square with sides of length ¹1; ¹15. T his square has
area ¹1; ¹33 ¹45, which we are asked to keep at hand in line
six. In linesseven to nine, two of the original rectangles
are now `cut o®' from the square t o yield a square of
area 0; ¹3 ¹458 and sides of length 0; ¹15. Comparing with
t he texts of other tablets, as well as that of the tablet
YBC 6504, H¿yrup concludes t hat bringing the surface
`to two' and then to `cut o®' from the square results in
t he diagram given in Figure 9. Once the middle square
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Figure 9. The diagram
which follows from the text
of Db2-146.

9 See Joseph [10], Smith [11] for
more details.

Figure 10. The Hsuan-thu
diagram.

is known i.e. (1=2)( l ¡ w) = 0; ¹7 ¹30, where l and w are
the unknown length and width of the rectangle, lines 10
to 15 establish (1=2)(l + w) =

q
[(1=2)(l ¡ w)]2 + lw =

q
0; ¹0 ¹56 ¹15+ 0; ¹45 =

q
0; ¹45 ¹56 ¹15 = 0; ¹52 ¹30. Thus, line16

concludes that l = ¹1 and w = 0; ¹45. The remainder of
the text veri¯es that the solut ion is correct, by doing a
`back calculat ion'.

As an aside compare the¯gure const ructed for the pre-
vious problem with the Hsuan-thu9 diagram from the
ancient Chinese text Chou Pei Suan Ching (The arith-
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“We were on the steamer from America to Japan, and I liked to
take part in the social life on the steamer and so, for instance,
I took part in the dances in the evening.  Paul, somehow, didn’t
like that  too much but he would sit in a chair and look at the
dances.  Once I came back from a dance and took the chair
beside him and he asked me, ‘Heisenberg, why do you dance?’
‘I said, ‘Well, when there are nice girls it is a pleasure to
dance’.  He thought for a long time about it, and after about five
minutes he said, ‘Heisenberg, how do you know before hand
that the girls are nice?’ ”

– Werner Heisenberg on Dirac

10  The ancient Chinese nomen-
clature for the Pythagoras’ theo-
rem.

metic classic of the Gnomon and the circular paths of
theheavens) from around 1000 BCE. This diagram was
used in the book to illustrate the kou-ku10 theorem.


