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Seki Takakazu’s Correction of the Solution of Yang Hui Suanfa
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Abstract

In May 1673, Seki Takakzu completed a revised manuscript of “Yang Hui suanfa”. Seki
corrected a proof in “Yang Hui suanfa”. Yang Hui claimed to have corrected the errors in three
of the solutions of ” Wucao suanjing”, but in the third and final solution, he had no choice but to
show a non-mathematical solution: he drew a reduced drawing to find the required length and
then measured it to find the actual length. Seki showed the correct length in his manuscript.
Although Seki did not describe his argument for finding the length, his argument can be easily
deduced. To do so, a simultaneous equation consisting of two unknowns had to be solved, and
one of the unknowns had to be eliminated. This suggests that the “Yang Hui suanfa” problem
was one of his first possible encounters with a problem that required many unknowns for its
solution.

In the manuscript, Seki gave a solution that is quite different from the solution given by
Yang Hui. Again, he does not say how he obtained that solution. In this solution, it is not
necessary to find the length of the line segment as Yang Hui did, but only to find the area from
the three sides of a triangle. This is substantially described in Problem 19 of the “Daijutsu
bengi no ho”. This formula for area is essentially the same as Heron’s formula.

However, it is doubtful that Seki found this solution immediately after solving the quadratic
equation of the line segment numerically to find the true length. In this note, I will discuss
another possibility for Seki’s argument: the possibility that he used the root formula for a
special type of quadratic equations. This formula could have been obtained by Seki combining
Problem 14 in the second volume of “Tianmu bilei chengchu jiefa” of “Yang Hui suanfa” and
Problem 8 in the final chapter of “Suanxue gqimeng.”
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(P92 + E%) - (/4 2 (I 4 7°) — 2

T 4 4 B2+ ) —
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2135, 9§55 ANACD DHMIZ AE x RE/2 THZHDT

VARG + %) —
4
THHI BN 5. BENZZOHEE 4/ (L +78%) — 1) /16 DT ARE L 5 &
KELTO 3.
AL LD & S iR E LEEAs 5 20a, WEIIC LTy TR OfEs
AEMEBEMETIE, o LMRRMELD D, BEDAMERD B BENLRNT LIZGD
AYSARIE it ARV AR

(13a)

§6. [@EiTAEZLE] ILBT3=ZAFOEIDAREAOYDOAR

PIERTE) OWMBETAZIERT 2 BRI, BIE=0E 2 5Nz AR OmR % K
HHARERBLTNT, ThEMIEOERE KD Z LIZHHLTWS. Zhnt [K
BUEE ] WS BB T OMEDRT E2T > 2L B X 5N 5. ZUHER Shi =1
DR % KD B ARUTEEMIT TEMFEL2E] OF 19 BHOHIBEIZEZ 5N TNW5.

a

X 8. AB > BC > CAThA=ME#EZ, AB 2 Xl, BC %2R, CA%/NIEIER. THE C
PO AB A U= DOR%E D &35, CD 9%, AD 25K EFER. ZD & ko 2 Flx
{4b?c2 — (2 +b*—a?)?}/(4c?) THA SN, ZMAFOHERE S £ 52 165 = 4b*c® — (2 +b*—a?)?
DR DED. Zho~a v OARIIERIZRDZ ZENTE, "B YOARLFAERERTH .

IRANA = RERRHY R PUF AR = RGN — R [ A&
BRI — R

W7 F KRR Z ARG =T — FS N R R B AL+ = 55

RARME A5 R\ R IR AR T — SRR I B Z A B INRERE R — a1

R FERE G BRZAG

RN

Ww,zﬂﬁb.kﬂ@R@ﬁ,¢ﬂ£Rtﬁ,$ﬂ*R£#.¢%%%%t%
S,
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EHEANTHL, HKR—R=A.
@EC:EI<, KR EFIL, 2hEEL, MIEE2MALT T A+ —J255.
WHRREZHMC, RO EEAT T2 8. KF2FIL, Zhzeffl, AR
ARG, BehT. BEOWL WS I UCRBE LTRSS ThEHLTE
58, UTMIEZRBL, RO—Ba U, BOEERT. FELICIhERL
ik x135.

MRkl DfRIEIEE 8 T ADKER) DET kD, TNz &Ik CD &K
DTS, BRBGIETH S0, hRkZEERDTIC, f@ifRkd S5 Nnd kK Z RO TH»
LHRERDODTNWEDT, ZOfEIX THEM] ORro THr] Ths e MR
TIEHE L TWa. EMVHEE > TWB DI TR,

B CD ORI Z2EEXDL7-ODHEANIE, CDOEI %22 BE, S5HOE %
fifis e

\/bz—af;Q—l—\/aQ—xQ:c
LEENns., Inz

a’? — 2% = (c — Vb2 — 22)?
EZERL, BHT L L

2V b2 — 22 = ? —a? - b?

215, Mz 2R/SDHILIZEST

4c2x® = 4b°c* — (a® + b* — ¢?)?
b, ZMEOHKE S&T5L S=cx/2 THHDT
(6.1) 16S% = 4b*c* — (a® + b* — ?)?

B, ZOAD, BEFEMOITEMT, M7 AACD OEHEL UTEHINTWVWEAANT
Hb. TOARX(6.1) FEBEMIZAT >V ORRITMMA 5720,

nE, ZMEO=Uh omHEE KD BRI TRERER) B+= TR © 6 FHDRM
RWZRBZeNTE, ZAFO =0 e ks KO e OBRIE TRREZIE] OFlE 2
WWRBZIENTES., 2THLZens, BEEND MEHEIL) OMEGTARZES L I
%, ZUPEZON-ZAKOHEEZRD B NNIIERMTH Y, TH [REEH] &0
SRBUI -7~ D e Bbihvs.

§7. R

(1) BIFFIIEHED [HERRE) OIKOAZEEBRETIEZEIET S#ET, 2 RAHKD
HALARRICEBEL, REOBEZHEEL T 2MARAZET, Zhi@n7z Ll
ns.
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(2) (1) DRABUHEDBRITIRICMZ R S5z UTHARERL NV TH D, K
T > T\ o, BEZEMIIEEEAOL Y M EHOETEHETWAHEMELE .

(3)  EED TESHEETD BTSN AN TSR] 23A 7R L 3L (F DR
HIFEbOTREVWEEDND), TEHEEE] OMIEOEIEDERE T RO HfE
NERMBEEEDOREMEZ YD TR 72l getEd D 5.

(4) IGHERE ) OREGAZIER U 2R T, BEZNIE=AF0 =00 5 HEZ K
HHAE DR (6.1) ZF T\,

(5)  TipHEREE) HElEREREE S N OME 14 & TRPES] &1 EREEM) o
M8 21z &k->T, BAFEMEARLEE —22+ar—-5=0,a>0,5>0DFD 21X
FREROHEOARZH > T\ e HHIZ N 5.

(6) BEEMOMIEIIIBER/NNED Z L Uil nTE 6T, ~EEBIFEXHEIN
7- TRMWEE) OB H[IZEHMLTWAS,

B

BIZMIZ & 5 THHIETE) OMIEDOBFENNC X 25T IEOEEM: 2 fafi & o/ MR E
IS, TRAERE] &= TR DM@ 6 DFEz R S - REERKIZEH#H T 5.

SE

(1] LB - NI - K - (iess TRISERTGR P aid A i, 2008.



	名称未設定



