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Deciphering Seki Takakazu’s “Juji Hatsumei” (Shoushi Hatsumei)
by
Hisaaki SHINKAI

Department of Information Systems, Faculty of Information Science and Technology

Abstract

BE

In the early Edo period, driven by the need for calendar reform, Seki Takakazu studied the Chinese
Shoushi Calendar (%IF/&). He worked on deciphering Tianwen Dacheng Guankui Jiyao F%Yﬁﬁﬁ%&%
?ﬁj%j (1652) by Huang Ding (#i§i#!), leaving behind excerpts annotated with reading marks known as the
Seki-tei-sho TEE] &) . Furthermore, he provided a detailed explanation of three specific topics from that
work in his Shoushi Hatsumes TZIFFEIH CRSCRE=4:X#)J1 (Nllustrated Explanations of Three Items from
Tianwen Dacheng) (1680). This paper deciphers the full text of Seki’s commentary in Shoushi Hatsumei
to elucidate the mathematics he employed and to confirm the role of astronomy and calendrical science as

a driving force behind Wasan, traditional Japanese mathematics.
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Fig. M: Definitions of the equatorial coordinate system
(a, ) and, for measurements based on the “determinant
stars” (juzing) used in China, the “longitude distance”
(o — ap) and the “polar distance” (90° — 9).
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Fig. 2: Ecliptic coordinate system (), 8) and polar

ecliptic coordinate system (X', 3")
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Fig. B: (Left) Diagram of variable definitions for the
“huiyuan” method in Shen Kuo’s Mengz: Bitan (Brush
Talks from Dream Brook). (Right) Diagram of variable
definitions using half-chord and half-arc lengths.
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Table M: Sections of the Tenmon Taisei Kanki Shtuyo transcribed in the Sekiteisho, and their contents. Items marked

with an asterisk (*) are those deciphered in the Jugji Hatsumes.
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Fig. @: Diagrams illustrating the interpretations found in
the sections “The difference in length between the ecliptic
and the celestial equator (FE7/REDZ)” and “Latitudinal
difference between the ecliptic and the celestial equator (F&7k
W) in Juji Hatsumei (#ZI3EH). The symbols used are
the same as those in [B].
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Fig. B:
equator. To make the diagram easier to read, the angle between the lunar orbit and the ecliptic is depicted as wider than it

(a] An example of the arrangement of the lunar orbit (the Moon’s path), the ecliptic (the Sun’s path), and the celestial

actually is. A diagram illustrating the case where the separation between the lunar orbit and the ecliptic (arc AX) reaches its
maximum angle (6%) when measured from the vernal equinox (point X). The objective is to determine the length of arc MX; in
this specific configuration, arc MX attains its maximum length. (b) A view from an observer located at the center O. If the
section where the lunar orbit deviates from the ecliptic (arc KAK?) is treated as part of a great circle, the radius of that circle can
be determined based on the relationship where AX serves as the sagitta (&) and OX as the chord (Table B, paragraph 1). Given
that the angle between the celestial equator and the ecliptic is 24%#, and with AX set at 6%, MN (referred to as youkatsu (%R#);
Table @, paragraph 3) becomes 5.7#, and XN (youhancho, & &) becomes 13.4782%.
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Fig. B: (Left) A depiction of the celestial equator, the ecliptic (the Sun’s path), and the lunar orbit (the Moon’s path) on the
celestial sphere. The Moon’s path is illustrated over a three-year period, assuming it is at its southernmost point at the winter
solstice. (The Moon completes an orbit in one sidereal month, i.e. 27.3 days.) (Right) A plot showing the vertical displacement of
the ecliptic and the lunar orbit relative to the celestial equator over two years; the horizontal axis represents time in days (based
on the Sun’s position along the ecliptic), and the vertical axis represents the angle of deviation from the celestial equator. As in
the left figure, the lunar orbit is depicted with its southernmost point aligned with the winter solstice. The ascending and
descending nodes shift each year, completing a full cycle every 18.6 years. In this specific plot, the ascending node in the first year
is offset by 4.19 days from the vernal equinox, whereas in the second year, the offset is 21.5 days.
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Table B: Seki’s explanatory notes on the “Latitudinal difference between the ecliptic and the celestial equator (E/RA
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T Fis T LY

fEw

Ta

ISR e R BCH (%
FEDEE KD B MICHET), R
PO AL AT R BT A 0
L BT, Bk —+tEAHS, A
EORHEEDEEARTS, HEDN
AP =,

FARE /NP =, HARE O AR
At=E=1s (B, RErEs
FHEN TS B TEMS e L, %
LERFSERDET, THEMTR
DFFEERL7=RD D), AKED
NE=FEE L5, FEoNEE+
BEE Ty, AR O F
4, FEOKREIPFRE—15, &
MOKBEL T, AEOEEY
DEZFET 5y, FEOFIAFP
B4, M. O AR LT,
ROEZEREE 5,

RICE< (REMTEHE R, BELlT
WrRs.)

Whwd 17 350 ) 2Rk 2FIHIXRO@EY TH
3 (ZHhIREHBEL REDXEEZRDZFIEEALTH
3). FRBD 45.65% ) ZAEOLME LT3, &
DrE, UF0XS5i1ck?. HHEOK: 17.80%, HE
DHERDXE (M HOEEDE) 1 2,607, AEDY
aMB% : 43.00%

AFRED/N : 43.00%, AFRBEDO KRR 1 53.30% (%2
UL, AESRED BRSNS 129.90% ) 2250
Y LT, WSS 8% M7.50% ) 2R, #hreRKOpE
MOBIEHELEEDTHZ), AFRED/IME : 37.707,
FED/NE : 57.20% ) FREDHINTL © 45.70%, FED
K59 1 40.10%, FEDOE : 20.70%, FREDREZLD
7 13507, FEDEINE : 49.207

Zo THREDRINE 49.20% ) 25, RANIHRELE
THE DI 45.65% (LT 45.70% ¥ §5))
ZHIEETB L, KDV 2350 F) »nELNS.

8a

HE BEOMED, XE, BED
7B

MIZED, HEZRBLDEZRL A

BhhEZr—E=Z+5IC TS5 3,

il =Rk BHCE <, F
SR ECHBDO LIS L BT, A
K EEAS, FEO
DE AT, AEOIE =
B, AASEO/NERZHE, AARED
RIEE+ABE=+5. (A8, Fbx
£+ EENTD R THIE & 5
L. RoHEATD R RDET, Sk
PTEDEERREERD D). A
T3 NI+ — 57, ARED/D
A U4, AREO AL
P4y, ARSI,
KA+, DA
DAY, FEO LI
B A, AEOPIIEEMLE T, &
Bt R,

Rz CRELITHEE . BELIT
WrHz.)

(HoWEomEnZEbs L) iy eiddic, X0
Y EWADNGE FEHD ofMIcBEL, £EDr E
W2 ) oM iE ST 2 K512k 3. Z DR
Borx HiE (H#H) rXoKErOMOIL (R
B oRDEEN -G TOm) 1, RI/PMEL o7
HBETH MME307) 2 FEZZ2EFRL
Wbz N(HELREDETH D) 14 30 nEKD
LEEAE] TR RO ES12T5. GRo¥n%, A
H(EE) o PPN x5 Zorx, HEOXR
13 17.80% TH 5. HHED NREEZOZE GloEXt
HOEXI D)) 13 2.60% TH 3. HEO MENEL
13437 TH 3.

H e RBOBRICB VT, ML 437 TH 3. Ae
FEDERICB VT, TR 13 58.207 TH 3. (=
E, AE»RED RN AETH B 17.90%
BT 2L, Z22003HELT K] oRX
2.607% &Rk, ZhERIROEED»SZELIIVEED
ORMETH 3).

A e REOBRICBWT, VMR 13 41.10% TH 3.
FED [/NE ) 13 59.40% TH 3. FED REE &
44.10% TH 3. FED TR 13 42% TH 5. FE
D MK 1318.80% TH 5. HMED NPEEHDE 17
2.90% TH%. ZAUTkY, FED MREINE 13 477
YhB. IDATE o, BANCERELEAED T
M) THD4A5* BHELBI, ZOEhDEL L
T (HNOBETH ) 1 £ 30 00F61 5.

Bi% 8%, ¥ TNFD%i
Wi, 8a WEFERIFE
NTV3X.
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Table @: (continued)

T Fids T LY

R

%

ELEEO I RED. HED. &
B, D, 550
EEIIC LTS, AR s b oikBucL
THIL, Z0ELHE. FEOTRE 3,

[Hik. EEOLRE, %% LT EE R
WLT, ZUCEEE AT, MELT
MERD, CADERICET 218
ToDHo HETEE FHIWVTIHEL,
E15 b #7055 & o sPiEHT
ME—+VUE =D %15 5%,

ﬁbfufﬁkéb\%ﬁﬁi:+ﬂ

HOMNET. K ICKEMEODE
B3z r, BROKEAD,

Zb % b, HEIMMOHE L Kb E OO A
RDICRDZET L, BARKRDZHMIDHD, 2
J& - BBIE D oDl (F72I13HEDLM & mEHD 12
i, PN A DATES e, AMUNE2EH 525 5.
EHI23E D 5803 E OWLE IS R, R
DIZD BEHTIIBTHFADILD. 2D, Zhb
DAL (%) bF7, ThrehBi-TL 3.
PERDEWAHTETIE, HESRET ZEAPOL (32)
FRAWVCEEBEOEKREZR LS E (8% L, #h%2Z%
EXETHEOER: LTV ZhERdDF—X&
PHBORDODF—RERDEIILTZBDTHD,
EDFoHLZEVIAA (BR) KEETVEIEE
Brodz. & ZTHME, Tl QIIRM 72 RERIEA] -
TR ) 2 AWTEBICKIRDET2 L - 3Rl L,
FlE e #hE - REDPER (ER) § 30 Eh 5 HPEIC
ROLENZRADORXL (WizE) 25 N4 EL 35D 2
(8 14.67%)) TH B 24Xk
CHERFHEY UTH LWEERAI () 2ED, BA,
AMKET 3 i 2/ \EEEiR T 2 E 0 %M <
BH L., Zho 2, BCREPHZEWTHEL L
mE5 3 2 AA1A (MEOW) ORBEERZZHDTH
h, RHBEETHMARDDTDH 5.

B% 91, ¥Rk
WX DA (RXKED
AXDA).
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£ 5: [EERFEH) TEHECEREE DA ORRICH

L E RIS R

FA N LG 6] DB .

Table B: The description regarding comets in the section “the difference between the lunar orbit and the
ecliptic/celestial equators (HiE & #RE L D#)” in Juji Hatsumei ($FiFEH). The transcribed text follows the Iwanami

edition [6].

TR Fis T L

ﬁ* AL

HERN\FHRILA TREZE, %ﬁk%i%©ott@
BHEUEXSHEFE, S FEH GER) 1B DTN
R, —+/\H (Ff) EHTEHKR, Rx3, LA
Z+hH (28 &k BOIE. +HM (RED &4
KHETER W, —H (TX%) ¥, BRRWw, ez
BLESHTTE, +—AZ+HEH (F4) #BLT
FBEIA LMY, #BAEAATEH, BT —F
—+E, +THZE®R, K BRRICRLTRX T,
B BT,

HVVFHEDEREZLUTEELATRIIACH ST,

EERNANA=THTXZ AMi=t—EAL=

aRAA+HASE AMttHEL—-—=

SEHIEAAHLHZE AMBE-+LtE—H ==

SERTA+ZHTE ABLELA=H

SRENTZAWMERK ABATAEZ=HH

TR 8 4F (1680 4F) FE WD 9 H, Tk H BB E 720wy
(B), #o2ac 8 pEh -, ZOKLE (HROR) BFO %S
LTED, EXX307 13 THoT-. 9ﬂ27a(¥:*)umo
b, BERABLRITWE 9A 28 H (HH) whsy, #
ABHCES 5 T ETH AR Kot (BID. 0H 20 H (£79)
1203, k%tnéuﬁtotCNﬂ %@ﬂ?@%@@m@@ﬁﬁ
f@ot1mﬁ15(ﬁm)@&ﬁ(§)ﬁmqu@ttH#
Ri7. 10H20 (T%) o8%, SREOKE (%) FRAE.
OREFSEEHOHFVEITLTHD, %éﬁm#@t%%ot
nﬁ27E(£QU HERFBEHL, EE0AANCH 2 EDOMNET
MRES5LLTWE. CABEADES YL, BICHRITHEH
2R RHETOMM BEE) 13515 Y 57 HETHD, 2o
BEILME (BT 131107 kAR, 12 BoiA () »Ex
Ttk DA I TRARL Bot. HENEEEME
T 2 23R h o 7.
COBBEOZ LR (R ELEIENN S, TAUIMENTH 3.
SEF6A30H (1% 12, HORDZETABSESETETRL
B To (BIRD). c0r20KBIZE FsbLEis 5 H
MXRE) o 31.873%
SRESA10H (W) 12, ABrmacEzor (Gik).
Y =D KBIHED 79.5123%
SEFM8A 19 H (ZB) 1, WHOWR, ¥ LTHRA, KB
B AHICHEN TV N E 21D (SFH)). 0¥ %2OKBIEHD
127.1523%
SRODAJT 02 BERE) =13, mﬂlza(T@)k%bb%ﬂ
27 (OFFK). ZOr 2OKBRE (EHHSEBAN S HEK
M) o 7.5635%
SRE12A1H (HR) 12, ¥HORTRICORESEETH <
HIRC A o7 (IXEEH)). ZDr 2DOKBIIED 66.23757

ZD
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AT, BIZENC X 2R OMEE MR S0k
M=) ) DfEFteilAalz. TERBEDEERT) THRA
NoEzims) THEEREDOELZMRT) CEIhZ23E
DI5, FLHD 2 ZTIIZOWTIE, BRI ZEDOMHR%Z
RLTWZehbhd. 2L, EREETHbA TV
DRI ZRD 22, RAMeREN 20T, #
e THRETT 21201E, XV BERBEILEX R
ZeMEEIN-ZeeEZLNE. T, THELHKED
EERWT)ICOWVTIE, TEIC L TRXCKBESEE) Ot
HIEPBHRGITH D, ZOmIE%EE S HOERIC S MM
HCHER LEEWER D 3B o 7.

B E B3R TRFRBRI K2R 2HELTEBD, BT
OHEFELIND 1681-84 iz MR BRI, BB T3
BHHUTED MZREXMFERIE (1707 ) 2EF TRy, MR
ROZE O TREBH RS h T 6. £/, M
&, FERSHI - EROMBERBEME R THEL &R
ZABAL, MEMCHBEARXZEA (Z2— 1 rorEaK
WHY) 22 BELHEA A2V, MEORNE D
{ o7 [a). Zh R DFEEDRERRBEHIFROHE
L7zw.

—J7T, O, REBIICESWTERHBOMD 215
LRI O BB 2 4810 U 7o /DI IER CERERE, THIiix
FEERR ALY 1673 FEDENH 2) =, FERXEOFAEL 5
BB O IER$EH L - KA (THREEBRE WM 1676 72
) BEHW. BHcESWT, REOBENET 2 0EE
WSROV ) IIFEED, HREEYRE L THEE (1685 F-)
VOB ERRIEEHEEIL AN ZATHS.

HiEF

AL, BHFE SEREFSE (BIR) 24K21170 TRXX
{L2EDHERM © BN FIEOBA TS B2 5 HR
BRI Z BUIEOME) OV R— 2T E L TR
FROBE VW VWTWA I LICEHLET.
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