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B8 2 F0 (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 24t of October, 1708. (5% of December)



SEKI Takazu

Born as the second son of AU 7Kk BH
(UCHIYAMA Nagaakira)

Adopted by the family SEKI

Adoptive father B§ +ERHAETFY (SEK
Juroemon) died on 9th of August 1665.

INEAFE A member of a team of defense of
the lord



Theory of Equations
In Jin, Song, Yuan Dynasty
(12t century~ 14t century)

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

27 + 13x — 7222 + 862> = 0
27 13 —72 &9



[£7=)

T=7&

Tanabata(




X JTitT(Tianyuan Shu)

* Equation
27 + 13z — 7222 — 78923 = ()

* No equal sign !
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B 48 5F (Tofukuiji)
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Tofukuji

e Collection of printed books published in Yuan
Dynasty (JT)

 Many books were published in Yuan
Dynasty(JT) by the Yuan government



Rgs EZERAZRE)

Tofukuji Reiun-in(Fuji- an)

Founded 1390




Kokon sanpoki

. ?»iﬂ%éﬁ)&&ﬂ\o?éﬁiﬁu.ﬁ ._
2ot 844 O PR L LRI T L
- h&z«,ﬂaﬁiﬁ&@z&iﬁﬁ\ |

I Q 15
1
: |

! Eamene 71

. %ﬁﬁfrﬁ,@ﬁ?ﬁﬁ Hoeus
Lo .(LS@ -
WO 4L PO BT -ed

EE&&

\ _ | . i%ﬁf%ﬁiﬁf&

ﬂ: v et vl o
+ _Hm( AN AL ad? oo
— | AT QRS WA U =

SN I AVE 124 0Q s et TR i | ey ) |
. R < ...ﬁ?fr L -N AR Lm‘mu .m.ﬂ.n

L — . — S oy enoe 0 ) ]




= _-_z_ﬁ:
[ kiR ]

%ﬁﬁﬁﬂ%s _

Aﬁ$&nﬂ1¥mﬁﬁ,_

| w“ * g6 K|
AMMJ/ wERmE=tmerie

EﬂIﬁﬂ*Jﬁ@ﬁﬂ

T.I%m,w =

e ek ERE R | -]
B L ot 2 =i e G

it ——n
- ﬂ|,> N\ SRR

R/ ER@EVrE-iR|
EERERE, -

o | #ﬁﬁtﬁT%ﬁﬁfﬂﬁ%
- _ BREFENRIEFAEN ]
%_ Iﬁ?ﬁﬁTﬁEﬁﬁiﬁﬁﬁ
#fﬁﬁﬁﬁTﬁTﬁﬁiﬁﬂ
_ Tia ;uA:_Tﬂﬁ.E.Lﬁ1ﬁ.WT




.- ‘ RIS 3 odE i e

=

m..la&_mn_..,.ﬁw'&_ﬂfﬁﬁﬁ
e |
/ 4 /A/ﬁw.t_ﬂﬂﬁﬁ* Eiqs-
MR AT S A e g
AR -

Fihiinanlocs |
? ﬁﬁﬁfﬁﬂﬁ.ﬁ,@T%
R e S Eats

@Jizﬁﬁzdﬂ*ﬂu

w61 52 ﬁ_fmh.aﬁﬁﬁﬁ,ﬂ

- B e | =m |

0005k

T I RS

. ﬁk%iﬁﬂﬁ#ﬁmiﬁTfﬁ,ﬁ&

_nu

el

..




Kokon Sapoki Prob. 4
E,Q;E: E‘EEE
4 B, 4. A3EEONHRSED 5. Hoill & ookl %z it
5 L 137340 PF, L0 ENDEEZIFE 5 & 121750 ETH 5, 7=,

HO—-UDEIDVHIREZO—ADEI DR E, HO—UDESI
DWUFERDOANI IR 2~ TH B, H, 4. HDZEFNFTNDHADEI %K

O X,

a3+ 1,3 — 137340
*::; + 27 = 121750

VT + Yy +vz=12

c= Yz D108 X\
T =36.86424---, y=44.3516---, z=32.5563--
r=>51.45703---, y=10.2935---, =z =49.4144.-.



SEKI Takakzu

* Very few were known how SEKI studied
mathematics.

* |[n 1665 he succeeded his father’s position
a member of a team of defense of the lord

(/M NiH)

 He studied [#5## & ;%] (Yang Hui suanfa)



Mathematical Works of

SEKI Takakzu
« EEITH(1673) [HEIEFE](Yang Hui suanfa)
DMEThRZ1E A (revised edition)
« EFE24F(1674) [FEMEFE] (Hatsubi sanpou)

o XFN34E(1683) [#E{KREZ ;% 1(Kaifukudai no
ho)

« HEF24(1685) I#EF2RE 2% 1(Kaiinndai no ho)
[BAFERZ 2 ;% 1(Kaiho-honpen no ho)

« EJK6%F(1709) MEEH A (Katsuyo sanpo)

e FJK7F(1710) [ KELE#E 1(Taisei sankei)
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Numerical solution by counting rods
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Seki’s correction
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Mathematics of SEKI Takakazu

New development beyond the classical
Chinese mathematics

SEKI invented a method to write equations
with many unknowns ( side writing method({3%

=i%)

Elimination theory by introducing the notion
of determinants.

1683 [fE{AREZ ;% 1, E. Bézout 1764
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Mathematics of SEKI

e Establish a general theory of equations of one
variable

e Establish a general theory of elimination
theory
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Afterword by SEKI

* For 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.

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



Afterword of SEKI

* | 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 | am afraid that only methods to
solve a few problems would become popular
so that they would misunderstood the true

theory.
* Young scholars should not forget the point!



Elimination theory

 Method to find simultaneous equations
* Simplify the simultaneous equations
f(z,y) =0
g(z,y) =0
deg, f(x,y) = deg, g(z,y) =n
e Algorithm to find n equations of degree n-1

n—1 :
hj(xvy) — k=0 a]k(aj)ykaj — 17 ey



Elimination theory

f(x,y) =0
gx,y) =0

Both equations are of degree nin y.

all(:z:) -+ alg(x)y + -+ alny”_l =0
az1(x) + age(z)y + -+ + a2nyn_1 =0

anl(’x) —|—an2(x)y—|— _l_a'nnyn_l =0

det(aij (.CIZ‘)) =0



Elimination theory
hi(z,y) = > oo ajr(2)y*, j =

* Elimination of y, resolvent

det(a;r(z)) =0

1,...



SEKI’s slant product (Fl Z)
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Theory of equations

Kai-indai no ho (22 RE Z ;%)

Addition and subtraction of polynomials
Multiplication of polynomials

A=B = A—-B=0

Systematic 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

e Use synthetic divisions

* Use negative numbers to perform the
synthetic divisions

e Approximated numercal solutions (the same
result by Newton’s method)



After SEKI

e SEKI’'s mathematics was accepted widely

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

e But SEKI'S view to mathematics was never
understood
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Taisei sankei (KR EFZ)

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 (f&f2RE 2 ;%))



Myojorinji Temple in Ogaki
KiEhBA Z 85 F &8 1865

Problem 3 3R] &

IREZ 7% (16, girl)

Problem 6 ]

Problem 10

58 X 224cm

l:

IImII I"-F

s FIl+F =% (15, boy)

151




Sozume Hachimangu, Okayama

2/\E=E  [ELUth 1861
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