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Slika 1. Cifre od 1 do 59 u seksagezimalnom brojnom sistemu drevnog Vavilona
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FIGURE 1.13
Babylonian grain pile
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FIGURE 1.14
Dissection of grain pile
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That assumption is even more convincing because there is a tablet giving a correct formula
for the volume of a truncated pyramid with square base a2, square top b2, and height h in
the form V = [( a+b

2 )2 + 1
3( a−b

2 )2]h. The complete pyramid formula, of course, follows from
this by putting b = 0. On the other hand, there are tablets where this volume is calculated
by the rule V = 1

2 (a2 + b2)h, a simple but incorrect generalization of the rule for the area
of the trapezoid. It is well to remember, however, that although this formula is incorrect, the
calculated answers would not be very different from the correct ones. It is difficult to see
how anyone would realize that the answers were wrong in any case, because there was no
accurate method for measuring the volume empirically. However, because the problems in
which these formulas occurred were practical ones, often related to the number of workmen
needed to build a particular structure, the slight inaccuracy produced by using this rule would
have little effect on the final answer.

1.2.3 Square Roots and the Pythagorean Theorem
We next consider another type of Babylonian algorithm, the square root algorithm. Usually,
when square roots are needed in solving problems, the problems are arranged so that the
square root is one that is listed in a table of square roots, of which many exist, and is a
rational number. But there are cases where an irrational square root is needed, in particular,
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FIGURE 1.11
Babylonian barge and
bull’s-eye

FIGURE 1.12
Babylonian concave square

is equal to 5, then squares 5 and multiplies by 1/12 to get the area 2;05 (= 2 1
12 ). Note further,

of course, that the Babylonian value for what we denote as π , the ratio of circumference to
diameter, is 3; this value produces the value 4π = 12 as the constant by which to divide the
square of the circumference to give the area.

There are also Babylonian coefficients for other figures bounded by circular arcs. For
example, the Babylonians calculated areas of two different double bows: the “barge,” made up
of two quarter-circle arcs, and the “bull’s-eye,” composed of two third-circle arcs (Fig. 1.11).
In analogy with the circle, the defining component of these figures was the arc making up
one side. The coefficient of the area of the barge is 0;13,20 (= 2/9), while that of the bull’s-
eye is 0;16,52,30 (= 9/32). Thus, the areas of these two figures are calculated as (2/9)a2 and
(9/32)a2, respectively, where in each case a is the length of that arc. These results are accurate
under the assumptions that the area of the circle is C2/12 and that

√
3 = 7/4. Similarly, the

coefficient of the area of the concave square (Fig. 1.12) is 0;26,40 (= 4/9), where the defining
component is one of the four quarter-circle arcs forming the boundary of the region.12 Clearly,
the use of these coefficients shows that the scribes recognized that lengths of particular lines
in given figures were proportional to the length of the defining component, while the area
was proportional to the square of that component.

The Babylonians also dealt with volumes of solids. They realized that the volume V of
a rectangular block is V = ℓwh, and they also knew how to calculate the volume of prisms
given the area of the base. But just like in Egypt, there is no document that explicitly gives
the volume of a pyramid, even though the Babylonians certainly built pyramidal structures.
Nevertheless, on tablet BM 96954, there are several problems involving a grain pile in the
shape of a rectangular pyramid with an elongated apex, like a pitched roof (Fig. 1.13). The
method of solution corresponds to the modern formula

V = hw
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where ℓ is the length of the solid, w the width, h the height, and t the length of the apex.
Although no derivation of this correct formula is given on the tablet, we can derive it by
breaking up the solid into a triangular prism with half a rectangular pyramid on each side.
Then the volume would be the sum of the volumes of these solids (Fig. 1.14). Thus, V =
volume of triangular prism + volume of rectangular pyramid, or

V = hwt
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+ hw(ℓ − t)
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as desired.13 It therefore seems reasonable to assume from the result discussed here that the
Babylonians were aware of the correct formula for the volume of a pyramid.

Slika 2. Zapremina “skladišta za žito’’



Slika 3. Pločica Plimpton 322

Slika 4. Savremena interpretacija pločice Plimpton 322
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FIGURE 1.17
Plimpton 322 (Source: George
Arthur Plimpton Collection,
Rare Book and Manuscript
Library, Columbia University)

TABLE 1.1 Numbers on the Babylonian tablet Plimpton 322, reproduced in modern decimal notation.
(The column to the right, labeled y, does not appear on the tablet.)
!

d
y

"2
x d # y

1.9834028 119 169 1 120
1.9491586 3367 4825 2 3456
1.9188021 4601 6649 3 4800
1.8862479 12,709 18,541 4 13,500
1.8150077 65 97 5 72
1.7851929 319 481 6 360
1.7199837 2291 3541 7 2700
1.6845877 799 1249 8 960
1.6426694 481 769 9 600
1.5861226 4961 8161 10 6480
1.5625 45 75 11 60
1.4894168 1679 2929 12 2400
1.4500174 161 289 13 240
1.4302388 1771 3229 14 2700
1.3871605 28 53 15 45
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Slika 5. Pravilna zarubljena četvorostrana piramida


