FBIZ BT %50 R5EE B

A Second Cosine Theorem in the ‘Wasan’
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In the history of mathematics in the Edo period in Japan, the Pythagorean
theorem was described in the Jugairoku written by Imamura Tomoaki for the
first time. It also contained some relations of sides that hold in the case of a
general triangle. This sort of problem was considered by Murase Yoshimasa,
Isomura Yoshinori, and Seki Takakazu. This article studies textual errors found
in these works. In particular, we investigate Problem 27 of the Sanpou Ket-
sugishou written by lsomura and the answer for it proposed by Seki.
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(NF=

S D B BE f — A Y

Lz 2 LICEE, Ky, B yZ2ED 5,

C DEBEEA =ML, RO =T OEH (A)HEK)

z2=x2—|—y2

BT WO SO RED 72 0113, MBS g, h (50 %MV,

r=g¢>—h% y=2gh, z=g>+h>

B, BREAZMGEESICE, gld6 T, hidd ETOBEEZM VL,

Hol-o, BES A, B, C#(7. E3foL 7.

Mg h x y 2z ||®™ g h x y =z
A 2 1 4 ) F 5 2 21 20 29
B 3 2 5 12 13| G 5 3 15 17
cC 4 1 15 8 17| H 5 4 40 41
D 4 3 7 24 25| I 6 1 35 12 37
F 5 1 12 5 13| J 6 5 11 60 61
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EoZooBEAZMEEAGDYE, ¢ $203y ZED L ER M d & gL <AL
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b LILOEM ZAN EHBERES N DT), BRI TcE 2, ZEHD SHD, Firiofk
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215
Hfr_.f ld\wf’
'Y

st T Th s, LI, MEOEM S KS &5 IR L . 6
S=c-d/2. BE, B USHITS o BIEEATH S,

MES # a b c d e f ] o(FE)
1 AA 15 20 25 12 9 16 150 90.00
2 BA 13 15 14 12 5 9 84 59.49
3 BA 13 20 21 12 5 16 126 104.25
4 AG 15 37 44 12 9 35 264  107.95
5) AG 20 37 51 12 16 35 306 124.21
6 AC 10 17 21 8 6 15 84 98.80
7 CA 17 25 28 15 8 20 210 81.2
8 cCB 17 39 44 8 8§ 36 330 9545
9 CB 26 51 50 10 24 45 660  84.55
10 DB 25 24 17 24 10 7 204 38.88
11 DA 25 30 25 24 7 18 300 53.13
12 DA 25 40 39 24 7 32 468  69.39
13 DC 25 51 52 24 7 45 624 78.19
14 AE 25 29 36 20 15 21 360 83.27
15 AE 25 74 724 7 70 924  87.34
16 EFA 29 35 48 21 20 28 504  96.73
17 EF 29 52 69 20 21 48 690 113.78
18 FF 41 104 105 40 9 96 210  80.06
19 HG 61 68 43 60 11 32 1290 38.46
20 JF 61 156 155 60 11 144 4650 77.77
21 CG 51 74 115 24 45 70 1380 133.00
22 AB 25 39 56 15 20 36 420  120.51
23 HG 41 85 84 40 9 75 1680 74.61
24 HG 15 41 52 9 12 40 234 130.45
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XFes A a b c d e f S o(FE)
25 HB 41 104 105 40 9 96 2100 80.06
26 HA 41 50 30 40 9 30 780 49.55
27 HF 41 58 51 40 9 42 1020  59.08
28 DI 25 74 77 24 7 70 924 87.34
29 Al 15 37 44 12 9 35 264  107.95
30 Al 20 37 51 12 16 35 306 124.21
31 BI 13 37 40 12 5} 35 240 93.70
32 JA 61 75 516) 60 11 45 1680 47.26
33 JA 61 100 91 60 11 80 2730 63.52
34 JE 61 156 155 60 11 155 4650 77.77
35 JF 61 87 74 60 11 63 2220 56.79
36 JI 61 185 18 60 11 175 5580 81.46
37 JH 122 120 49 120 22 27 2940 23.07
38 JD 122 125 57 120 22 35 3420 26.65
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