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SEKI Takakzu

Born around 1640₩1645

There are no records  SEKI was born in1642
Recently it was reported that there is  a 
document showing he was born in 1645, but 
the document is not open to the public.

Died 24th of October, 1708. (5th of December)



SEKI Takazu

ÅBorn as the second son of 
UCHIYAMA Nagaakira

ÅAdopted by the family SEKI

ÅAdoptive father (SEKI 
Juroemon)  died on 9th of August 1665.

Å A member of a team of defense of 
the lord



Theory of Equations
in  Jin, Song, Yuan Dynasty
12th century₩14th century

ÅNumerical solution by synthetic division 
(counting rods) Representation of equations 
by counting rods 



Tanabata( )



(Tianyuan Shu)
ÅEquation

ÅNo equal sign 



(Li Zhi)
(Ceyuan Haijing1248



(Zhu Shijie)
(Suanxue qimeng) 1299



(Suanxue qimeng)
Last Chapter 



(NAKANE Genjun)
(Sugaku shosei)



Tofukuji)



Tofukuji

ÅCollection of printed books published in Yuan 
Dynasty ( )

ÅMany books were published in Yuan 
Dynasty( ) by the Yuangovernment



(
Tofukuji Reiun-in(Fuji-an)

ÅFounded 1390 



Kokon sanpoki
1671







Kokon Sapoki Prob. 4



SEKI Takakzu

ÅVery few were known how SEKI studied 
mathematics.

ÅLƴ мсср ƘŜ ǎǳŎŎŜŜŘŜŘ Ƙƛǎ ŦŀǘƘŜǊΩǎ Ǉƻǎƛǘƛƻƴ

a member of a team of defense of the lord

( )

ÅHe studied Yang Hui suanfa)



Mathematical Works of 
SEKI Takakzu

Å (1673) (Yang Hui suanfa)
(revised edition)

Å 2 (1674) Hatsubi sanpou)

Å 3 (1683) (Kaifukudai no 
ho)

Å 2 (1685) (Kaiinndai no ho)
(Kaiho-honpen no ho)

Å 6 (1709) (Katsuyo sanpo)

Å 7 (1710) (Taisei sankei)



Yang Hui suanfa 1673



Numerical solution by counting rods



{ŜƪƛΩǎ ŎƻǊǊŜŎǘƛƻƴ



Mathematics of SEKI Takakazu

ÅNew development beyond the classical 
Chinese mathematics

ÅSEKI invented a method to write equations 
with many unknowns ( side writing method(

)

ÅElimination theory by introducing the notion 
of determinants.

Å1683[ , E. Bézout 1764



(Hatsubi sanpo)1674

ÅInside the framework 

of Chinese mathematics

Change the meaning



1847
Tosei Kaisanki,  side writing system 

Kaisanki



Mathematics of SEKI

ÅEstablish a general theory of equations of one 
variable

ÅEstablish a general theory of elimination 
theory



Hatsubi sanpo endan genkai
1685



Å ( )

( ) ( )



Å ( )
( ) ( )

( )
( )

( )

2 (1685 )



Afterword by SEKI

ÅFor what purpose one studies mathematics? 
One learns the art of solving all problems, not 
only difficult but easy ones.Only telling  
sophistic things without solving all the 
problems, he is not a true mathematician.

ÅOne day three brothers of TAKEBE visited me 
asking a permission of publishing Hatsubi 
sanpo endann genkai.



Afterword of SEKI

ÅI answered that even though the book does 
not contain the most important part of the 
theory, such a book may be useful for the 
public. But I am afraid that only methods to 
solve a few  problems would become popular 
so that they would misunderstood the true 
theory. 

ÅYoung scholars should not forget the point!



Elimination theory

ÅMethod to find simultaneous equations

ÅSimplify the simultaneous equations

ÅAlgorithm to find n equations of degree n-1



Elimination theory

Both equations are of  degree n in  y .



Elimination theory

ÅElimination of y,  resolvent



{9YLΩǎ ǎƭŀƴǘ ǇǊƻŘǳŎǘ ό)



Theory of equations

ÅKai-indai no ho ( )

ÅAddition and subtraction of polynomials

ÅMultiplication of polynomials

ÅA=B   Č A ςB =0

ÅSystematic method to find numerical solutions 
of polynomials (before SEKI they used a 
method to find a solution from the highest   
digit to lower digits. 



Theory of equations

ÅUse synthetic divisions

ÅUse  negative numbers to perform the 
synthetic divisions

ÅApproximated numercal solutions (the same 
ǊŜǎǳƭǘ  ōȅ bŜǿǘƻƴΩǎ ƳŜǘƘƻŘύ



After SEKI

Å{9YLΩǎ ƳŀǘƘŜƳŀǘƛŎǎ ǿŀǎ ŀŎŎŜǇǘŜŘ ǿƛŘŜƭȅ

ÅAt the end of Edo period, many people could 
use the side writing system.

Å.ǳǘ {9YLΩ{ ǾƛŜǿ ǘƻ ƳŀǘƘŜƳŀǘƛŎǎ ǿŀǎ ƴŜǾŜǊ 
understood



1847
Tosei Kaisanki,  side writing system 

Tosei Kaisanki



Taisei sankei ( )

 Project was started on 1683
 TAKEBE Kata-akira 1710 

20 volumes, written systematic ways, but SEKI 
seemed unsatisfactory with the book.

It was not written in logical order.
e.g. vol.3  A part of the theory of equations

vol. 17  The first part of the theory of 
equations.( Kai indai no ho ( ))



Myojorinji Temple in Ogaki
1865

ÅProblem 3 (16, girl)

ÅProblem 6

ÅProblem 10 (15, boy)   

Å58 224cm



Sozume Hachimangu, Okayama
1861


