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Determinants, resultants and discriminants
in Japan in the seventeenth century and
in Europe in the eighteenth and nineteenth centuries

Takefumi Goto and Hikosaburo Komatsu

It is by now well known that Japanese mathematicians introduced determinants
the seventeenth century as a means of eliminating an auxiliary unknown from a

system of algebraic equations with more than one unknowns. Less known are the
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details of their method and the reason why it works, even to the historian of Japanese
Mathematics. We pursue their calculations mainly in two papers of Seki Takakazu
(16427-1708) dated 1683 and 1685 and in ‘Complete Books of Mathematics’ written
in 1683-1710 by Seki, Takebe Kataakira (1661-1716) and Takebe Katahiro (1664
1739), and show that their method of elimination is the same as that in a paper of
Etienne Bézout (1739-1783) submitted to the Academy in Paris in 1764.

Given two algebraic equations f = 0 and ¢ = 0 of degree n, they construct n
equations of degree less than n as linear combinations of the original with polynomial
coefficients. Then, the resultant R(f,g) is defined to be the determinant of their
coefficients. Equating it to 0, we obtain an eliminated equation. Compared with the
method of Euler (1764) and Sylvester (1840), this reduces the size of the defining
determinant to a half.

In the second paper Seki introduced the discriminant of an equation f = 0 as
the resultant of f and its derivative f’. His motivation was to know the change
of numbers of positive or real roots as a coefficient of the equation varies but he
didn’t care about the sign of the discriminant. A possible reason is that in their
terminology a polynomial f could not be distinguished from the equation f = 0.

Seki’s first paper had an error with regard to the expansion of determinants of
order > 5. Although many corrections have been published since 1715, none of them
convince us. We propose a new one instead.
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