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Abstract

We discuss tekijin-shokyu (method of vanishing a polynomial and its certain derivative),
shokyu-taisu (in literal, replacement of each coefficient to obtain a root), and shisho-kyokusu
(in literal, find the common root of a given polynomial and its derivative ) in Kaiho honhen no
Ho (Methods of Equation Modifications) re-revised by Seki Takakazu in 1685. We show that
the algorithm of taisw consists of five procedures of Kaitho honhen no Ho.

We declare tekijin-renkyiho, which has been considerd to be purposeless, is available to
use taisu. We also demonstrate that tekijin-renkyaho and tekijin-karenkyuho provide useful
information on roots of real cubic and quartic equations, respectively.
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a)’(z—B) LFHIT 5,
f(2) = az(=a®B + (a® + 2a8)x — (2a + B)a® + 27)
i)

Dy = a3(=27(—a?B) — 2(=(2a + 8))* + 9(a® + 2a8)(—(2a + B))) = 2a3(8 — a)®
XoT, 3450025, O

6.1 D D f(x) = ao + a1z + agx® + azz® DHHIA, Dy 13 - R(f, f") TH %,
C 2T R(f, f7) BAEMICE L f, f" DX TH 2, —D = 0 1F32/78RT5kik,
—Dy = 0 LT EIRBERETH %,

§6.4. REFHRIM 4 XFER
4 KT

f(x) =ao+ a1z + a2x2 + a3x3 + a4x4 =0
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WXL,

D2 = 256&0@4 64&1@3@4 + 16CLQCL3CL4 - 3a3

EBLE, ZEAERTERNGEIE Dy, =0TH 3,
flo) iCB e = ¢ — 2 2Had &

1
f (g — E) 25647 —— (256a0a4 64a1a3a4 + 16@203@4 - 3“3)
4

1 1

+ —2(160L1a§1 — 8asaszay + 2a§)§ + —(8agay — 3a§)§2 + auét
16a 8ay

 256a3  16a?

1
(16a1a — Sasazay + 2a3)€ + g(8a2a4 —3a3)&% + as&t
4

&5,
FEBURE 4 KT DWW TR DOER 6.2([1, p.440]) ATV 3

EE 6.2 FEERED 4 XGEA

ao + a1z + asx? + asz® + agz* =0, (ag #0)

XL
D 256a0a4 + 144a0a2a3a4 + 144a0a1a2a4 + 18a0a1a2a§
+ 16agazay + 18a3azazaq + aia3a3 — 192a3a,a3a3
— 128a3a3a3 — 27a3a3 — 6agaia3ay — 80agaiazazay
— dapasa3 — 27ata3 — 4a3a3 — 4ala3ay
% SE

D >0<«= %2 4 ERF I HoHLEEIR
D <0< ¥ 2 2R L HLBER

AR DX f(x) =0 DHEHIXTH D, D=0 =FHERGHIETH S, f(r)=0D
M52 4% o,8,7,0 LT 5L

D = af(a — B)* (. — 7)* (= 0)*(B— 7)*(B — 6)*(y — 6)*

a,B3,%0 e RDEZD >0THb, o, ERA=§LRDEZ, v = A+ip,d =
A—ip, (A peR) EFHIT A,

a—y=(a-AN—ip=a—-A—ip)=a—-06, B-v=B-A)—-pi=5-9¢
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D =aj(a — B)*(a —7)* (= 6)*(B = 7)*(B — 6)*(y — 9)*
=aj(a — B)*(a—7)(a=0d)(a—8)(@=7)(B~7)(B—8)(B—0)(B—7)(y—9)
=aj(a — B)%|a =y *le = %18 — 71?|8 — 0]*(—4p?) < 0

FRRICa=8,y=0DEEIED>0ThHs, FRED 4 RXTEADVERZR - HnE E
. (1) #2745 4R, (1) “HOMRER, (i) Hx s 2 FREARERD 38 2
5. ROLHRBTFEN S, O

EH 6.2 13, Dy DFFFZFMITINA S &S SITHERICKR S, RIC—HIZZET

EE 6.3  HEMHRED 4 ZGEK
f(z) = ag + a1z + agx® + azz® + agx* =0, (ag #0)
R LA Z D &L,
Dy = 256aga3 — 64ayaza; + 16aza3a, — 3a3

LB, ZDLE

D>0, Dy <0 = %712 49R

S Dy < 0D EE, f(€—asz/(4as)) = 0 DEEIH Dy /(256a3) & &* DIREL ay 1352
5D T, f(€—az/(4as)) =0 BIEREAREZR D, D>0,D <0DEE f(z) =
2 HORBEBREFFEE LD T, EH62 LD 4FRTHS, D>0,Dy =00 F
Z. f(z) =013FR —as/(day) ZF2DT, EH 62 XD 4ERTH S, O

§7. HHDOHIC
AWtzecld TRAIRE 2y IO W T FDZ 2R L7,

1. TBHAME 2 2HE L ZBFENOBRIIERO fikzrnd I Licdh b, Y LT
LTS EE, FRICHE R Z ERZITTH Y, MdEICHZ B> TEIP LTS
xgmf&m\b(?«T@Rﬁﬁ&fkﬁ?«%&;%%@Rﬁﬁ&%%%m%k
W) ER D DI SRR DIEREE D 5 £ T DRD . IEFEH 5 WLIZEFEZ R oRE
DHEIPH) 1&dH 5D, Z2N61FTRT TRRER BZ2=T, BOTATHEI»O S L v
IHET, FTIEENTw3
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2. BB L IR A CERZRD S 2 ETIEAL ., BREEZEZCIEE® 5 WIZAREE

Fireg2 2L, E5ICEMRD L 0IFAREZ b OREOHFHZ RO L Z L TH D, WR
PRHGE I ZIER S 2 WIZERZ b ORUOBH O EAZ G5 ENTES, Lk
230 T, EREHOEIFRICHEZ 2w Ew) TNETOETIFIEL < &\, HEREER
FHIZIERD 2 0IZAREZ L ORBOFEHOBoELEE2 525 2 B TEZDT, B
Dol (TR TCHEHRSRETUE T RE L 222 EREREZ LB WD) £EZS
ns,

ST R F & =3 TR R 13, = RO E K ORI D ER I
DWTERZ 52 %5, MITERSTiRIE & SLITERBRIE D /ADFFZIT L ) =I5
AP =FR 2o, “HRLFRPOX 2525, BEHEOLGEG, “HR LR
DRNG I %, ZFSTERITIRIE & TR FRERIED /A D71 & b | TR
TR 5 A FRFF OO DT IR M2 525 2 LD3TE 5,
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