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Abstract

Newton'’s algebraic work Universal Arithmetic published in 1707 influenced a large number of Eu-
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ropean mathematicians and scientists to learn mathematics in the following three centuries. Re-
cently, with the continuous development of research on Newton’s mathematics and science, more and
more scholars have discussed this book. This paper combined Newton'’s original works and the ma-
thematical work at that time and sorted out the previous relevant research by means of literature
analysis, and found that the existing research mainly focuses on five aspects, that is the publication,
content sources, specific content analysis, mathematical thoughts and methods and their influence.
However, most of these five aspects are not comprehensive or in-depth except for two specific aspects
which are the conic construction theory, which is one of the current research hotspots, given by New-
ton and the method of determining the imaginary root and range of the equation. It is suggested that
the follow-up research should pay more attention to the source of the content in this book and New-
ton’s mathematical thinking method reflected in it.
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1. 53|

AT 1707 SEHRRIEEAE (7 SUEAR)Y J& 4223 A AR R AR AR (1], S 2R i B B2
[2]. HEFHZ G, 2RI V5 SRS SCFETE 2 B ZORHL X H R R AT (3], BN 18
hh 20 5 [ AN K Bl B 32 WG B e 2 —[4). R, XAR WA T 5 KA BUA R R S K AR
FOAR AR EEZ —[3]. AL EMIEFER, RTRXABEEAFENTREHIRE, HLIER
BN, DR TIEEFEEMIARR . A, E450EA i 58 B 4 1 5T 13X L AJF 7 1) [B] i AR
P, TR X SEAIT AR B AT HE R, RAX AT DA 2 A R AT A, SRR R IME T RS R, R
B AT AL ORI 7T i, T HE AT AR A A R B L, AT A i S A ST 7T B4 e S A,
PEENT T AR WA 2 DA S AR 2 i — 2D ¢ .
2. FIRHEE

PLT" SUEAR” o “Afi7 | “Bet” N TE Google AR . A A . Hh[E %1 F1 Web of Science
AT R, JLIERGRE R E. P SUARE . A, M E SR CER 700 K. 54
M, BG4 (7 XEARY) KRB KA — A B SCER, 55 AR EL A AT E I 5T
PESCHR 19 R o ARSCHUHE I 32 BT X0 Ee SCHR 1 207
3. &R
31 (XHA) B

KT R R, Pycior, Westfall 1 Devons, Rickey, Whitrow i\ Jy, - A 3% R () 5
ARY BRI, {HON T LE 1705 RIS 45 HH IR 1S S R I SR A B e R = i ki [1] [2] [5] [6]- Boyer
F DN BEIUR LR S A VRS U, 188 RS SCEARN[4]. Whitrow LA 5 Dacid Gregory
FI PSR MR HEN ZE B AR (7 AR FIE iR E T =B ik K Richard Bentley [6].
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KF (7 NER) BEUHARIEFE, Westfall £l Devons, Whiteside A\ 42X FEfI[2] [3]: 1683 4EH
1684 FEHIATR, AFWUR HAR AT+ 4E e AR RSO TRAFAEAE 1 SIMF K2 BT, 1705 423 1707
E, B - BRI G R TS R R R g T IR R, 1707 4R, IXEESCRRLL (X
BAR: BT HARUHSE AR SCE) NP AEAT TEA R, Pycior MISREA- A S5
RFNHE S AR TBT B,  IX 8 T AR e B R 56 B [1]

FT R JEIMEIT, Pycior, Whiteside 511, 1707 SEHIRIK (7 XEARY B TiBRAZ R 1248
WRAEA, T2 1722 FEHAR 1588 . fEX i, AR IR 7S R BRI, ARSI R
TR T UUJE bR, S T S VU U 8 IS, JEF 1724 AR T 55— AR IESCAR(L] [3]-

KT HEARDY 14544, Whiteside tAh, #IERIS & H 72 B A Griiiff € , 2 P82 Arithmetica Universalis
sive Algebra Elementa, & 1 & 8 i) s S8 2 “ARER A, (2 J5 SR AR fUn AN =, &0 T Arithmetica
Universalis, sive De Compositione et Resolutione Arithmetica Liber, FEiltx & B2 “ 56T R AL A FRfE
2457 [3]. Pycior ik, i ()7 SUEARY 1 HSRAKHE T 331k (Francois Viete, 1540~1603) 1 iti%. FHikik
N, BEARVEALA LS, REGEEAERA MR AR ML, FAREE RGNS REEn, mAREEHE N
S5 FLR AN E AN U o AR R AR 2 R AREOT R SR I8, Pl e T (X
HARY [1].

32. {I"XEAR) HAEKIR

Guicciardini 1Ay, AFEAE A 7RI SCR AR 7 ILAE 1670 4E 9T Ak i (John Collins, 1625~1683)
% 1 4 7 183 (Kinckhuysen Gerard, 1625~1666)FIfCE 2 20BH MR, X Xigm S5 i 1T ()
MEARY o W, FEgmiE 7 SCEARY W, BT PASEIE Y unerRe LA e A
ANTIRR” O RRI R MERIE” [7].

Pycior A2y, ABRAIACE S U AR R e T TH Ao < se B (B EREIBIT IR, U SRR
TERT (7 XERY BILAE. R, (7 XER) MB=r——REMNE, B8 7 enil
CIREY AR Hh (R RE A PR A1 R 1]

Boyer Ay, Bl Ere il (ARED BERZ (7 LEAR) KIERA[4].

Aid, Whiteside Iy, A (7 LEAR) WAERIEMVFET L, iAoy, EASRARE I L
B R AT AT ) AL R AR E 4y 17 R H Y, S E 4w B 8 fLET B (Frans Van Schooten,
1615~1660) =5 1F, AN 45 i i 1) @R il A 9 75 R 7 F A Il RBUE T 1 33k (I R 37~41) A R /R (1] et
55~57) IR f#H 53] -

Scriba BRI AL, ATy, AR O CERDY 58 13 = R U I U A N T RR T AR 2 451
THRAFWE O Foh, MBI, A8 AR s A1k 5 #54#% 2% (Johan Jacob Ferguson,
1630~1706)[1] Labyrinthus Algebra [8].

33. A" XER) HREARSH

KT (7 EARY FREHE L A%, Bloye 1 Huggett, Shkolenok i@id /3 #r4-1Hire (1~ XEA) K
S8 BRI 0], R I e 1 R 22 AN 56 T B Y 2 11 A RN B 5 1) RS A AE ( B AR 2 0 R B ) A (=
U £k 1 #28) (Enumeratio Linearum Tertii Ordinis) 4143 5% i) fl—#([9] [10].

Guicciardini 1t /M, AR GRANTY  CRJriE) R REREL T (7 LEARY MR4E
N ZE[11],

Whiteside 1Ay, 1707 fEHiRRIK (7 CEARD) (55 55 U Kt T si— N0 B D e PR gt v 0
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H 115 17 (Pappus of Alexandria, 290~350)ff] Collection [ /\ %54 13 #i[12].

Pycior Ay, ZRHAE (77 EARY dxf iEUe AR TT R IR RGeS, Bk, AWifdd 1HR5
AR A E B, JF ., AR 3] 7 =07 B R B A 2R AN AT AR IR — AN S5 18 [1] - Pycior A,
(" ERY kT REMSEIPR T, WAARFRMT . P2 AET, Sk ERE B 77
R Rz, JF B T HIERMIE . (B2, MR R SRR, M RRAER, BRI
P ) “ANATRERAF AR [1].

Whitrow W\, (7 RN AR TTRRZHE 1 8RR IR 5 Bk Af e JE SE B i 5
T E T 7 RE AR N EORIVE FE [6] . Sylvester i 1 4RH1) (7 LAY & “HREMIKME” o F K
PUEARAL T AR N ST, B TR OTIE R, JRgR B T IR = RO R TV HAIE
[13]. Acosta FiBE [ AHHAE ()7 SCERARD) oK fig 7 A ke AR AN OG- 5 B0, o JH o i o R AR 3
AR TR g A AN 58 A0 A R R A 5 D Pk Dy A4 0 58 4 R U [14]

KT LR AN 58 £ FU AN 58 45 K00, Campbell T 1728 4E45 Hi T —ANIE B, 1IE BH 2R 40 ) 75 12 S [15]
F 2 B0# % Maclaurin T 1730 E7E45 Martin Folkes FI5 FH A 2 T IXAMIERA[16]. Aid, 7F 1782 4, 4
B (1 75 = Wi Edward Warin £14 H 3K DUR (3E B2 R K[ 14]

AN 58 4= U () 55 — AN IE R IR AIE B 2 1865 4F Sylvester 25 o PR 4 8RR RAh KR S 228 “ 9%
TG T o 200 B 4 1 AR BH R R AR R IR DU PR B A TEBRANHE S o Sylvester $22, PARTRTA 1)L
VEHR A R3] — B — Ak, 7 Rk R AR — X A, T AE A= BT 5 2 00 FrR) kW 94 A AR AT i g
[17]

34. A" XER) PHBFESE

Garrison WA, AHITE (7 SCEARY B T LRI LA Tk, X2 B ARSI SR T A AR
P 7 VAT ISR IR [18]

Guicciardini W\, AW € SCRAR ) B0 T8 e A0 8 H 8 K 2K (René Descartes, 1596~1650) ) LAL,
kUL, 7 CEAR) WA — AN R0 R R ORI REPISE, BN S #1383
ALK 1), 0 HE A T UART ) 38 (L SRR 4 A AR B E &, AREE X LA I ) 0 i LR 55—
Jif, SRR BE T AN SRR R B, TR ANEO TR LA R R AR — AN
TR, A R RE WA FREFA Y, B/DIERLENLT, BB U E 2 A A 5 )
RN Z R /RRECE L. BB, B — W TWETE, 00Ny T2 AN AT 42 52 10 5 2 TR 1Y)
K43 B 0 e 5, ARG R R IR B HE AR TR R vk R T AR bR T (R s SO ST B 2 A7
FRIAAAE, FITFRMIRED) . Hauth, AR AW Rp A iy U, o e 22 U] “ARHE” () “BiAR” %
2071

Pycior 3d@id 73 Bt &L /432, AW R AR B AR AEOR T U 435, I B AL E R
JURIZ T80 LT, BB EARFIREOE Z WKk, T2 g L2 s it 1],

Pycior W\ N, SREIFRMIEZER Kersey. Wallis FIAREHILL, A8 )7 XEA) HRE 023D
SERFIAETT B, LR O TARK RS AR L RTINS R VR4 (AR 1]

Leibniz 7EVHAN )7 SCHARY BIBHE, YCHEAMMEREE GO AR, 780 RIL T A
A RIR[19].

35. (" XEAR) BN
Whiteside A7y, A-MAIEE—hi (7 LEEARD) (1707 4F)IFERA 51 AMTE KM, &4 9E #k (Joseph
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Raphson, 1648~1715)[)JeiA (BAR) (1720 F)FAE ()7 EARY MIEE —FH T SChR(A722 F)A 51 T
NATTRE A=A H 1 % R [ 3]

Pycior B 5Ny, 7E 1730 S22 )G, (7 AR B2 KELINENARBEE B, iR Z 50 3|
T EE RO K AR B S AR M 1 gm B . AL, R SRR A T LT AR B 45 A
(L, BT Ja RAFEE o7k, SERIGE « Wh FIZAEAE « FARE N T2 EERIRREm, &
B RBFF AT JE 22 2 T Hspm[1]

Westfall £ Devons AR, ‘BEAME S, T HARHESD 7 9IRS 10 R e ——fil i, 7EXF AR (1 434 7
M. ik, 518 e, (77 HEAR) R4FWiER 2o A 0E, BAERN KRR 5E E 5 2, &
el I AE[2]

Boyer i\, fE 18 H4lf) “Aumf AR, ARG 2™ BRI e B CEE, B
(" UEARY ZEE4]

4. ¥1ig

(7 HEARY Rt EENEEL —, THOE AT, @ BRI E X LR 78 kI -
MR E REE R (SRR AR AN ASRIE . Hrp B AR A i B iR A R
ANJiTH . HILATPAEH, HurdF 7 XEAR) B CA AT 1. JisEER Gray BiaH, s
BT AR RS R B (archival) 5 P 25 ) B (interpretation) [20]. Mz ni S daH, B L E
BALE s B P S A R A R R DA KA T S AE I S R PR AR FH[21] [22]0 AT, AHEL T 2R
BRI AL, Bl CBAEZZHCEER)  GREEIR) MR, KT 7 XER)Y KRR =RE
BEA S WS ET T R R A W &I E S, RE4R0 AR SSRGS H. 7
Gb, KT (" XEARY BTG RIRE FR AR IRN, WA 5 AR K, BT EARTRN .

K (7 EARDY ARG AIRTEFE,  HHETE R SR A E AT O R A AT T, KA TR
MR E . H RGOSR, HIRZ BT DR BRI . ST I A A, AR
WIFARIBAR 7 CEARY , R TSI 26 13 28I K23 [ AT S R A R R . T2,
JERE o BEHTEORE AW A VR ST T R B g A, IS AE 1707 AERL (SR BOCT EOR TR ER
HARMRBIWSCE) NPT TEL M. AW, R0 HEER 7 SRR HARR, *t T
TIRZAE[1]-[6]. HULAT WL, 4ATHF AR EEIRANT »

KT (7 EAR) RSN, EATHE AR 1 HE AR AR Z, XA SN ZE R T
7 SUCEARY BRI ORI AL 20 Forr, OGT G oy 20 A0 3 B U0 R ife o 77 2 R AR AT 0 Bl ) BBV (R P 7
RN, AR, 7 XEAR) 1 f i i iE — A FHE fh 2 7 g -z B, X p %
SRR TR BT 0/ SR [9] [10] [11] [12]. 534k, 7 SCEEARY Hrfiffiae 77 A2 AR AN VG 0 7 ik 4k — BUA N 2
T AR, ik, 13T A B ZHCFE R IIRTE . VP2 HCF R T X0 7 kAT e AT,
X b PG — SR 45 19 AR BA 15 15 [6] [13] [14] [15] [16] [17]. 4R, HRETEEA X (7 XEA) HAl
NARIRANBEFL, B30 f 5k SRE SRR ITE . T2 5 AR &1 %% 5 R AR 3
b 75 2R LU 75 B T B, ATRE A2 T 0 R ) OGS D A AR ) B A R R

KT 7 EAR) B INEN T H ANE ARG B AT N mTH,  IUA I A 3 BRI
T AR AR AR RS U I, Al (7 SCERD BTSSR S AR i, HIEA R
gk, HRTTREESE TR EAR, AR 2 U R R 7] [18]. A BTt KL, AHAE (7 UEARD
HR T T 2 BT LT B A3 BT T LART B 22 A 2 [ 1] AR, A ATTAIF 7 E R 2 P 5] B B ST,
MEAXT 7 SCEARY kit Z— b, B A 204518 T RE Lk & .

DOI: 10.12677/is1.2023.71003 14 SRR


https://doi.org/10.12677/isl.2023.71003

¥k

KT (7 EAR) BN RIEE T, BHETEANERT A HITBEARN, WAL, #asEil—
FN, B RER s A RIR T At s is it (R —BMER[L] [4] [7]. A AR, i
— ) R T IR SR A AR B R3] [8]. HHULWT WL, AT XS (7 SURARD) PR HE R RS
Taral (RRED MR, msA P B REFE AR EIERIE. 54, 7 XER) FF
(30 53 AT Re HAS S SRVE TS sefs i (AR ke, Bl Guicciardini LA () XHARY AHE 2 R/
MEREZ T “faris JUAT I AR R4 N — AN 5 RE 7 AN “ SRR LR a7 PRy, IR AN IR I R T
SR ORI, RS T MR ? XA EE R, AP

KT (7 SEARD) BIFEW, 4 ET AR T HR A HAE tH FUEE  E R R B A R . HAMY
SO 1 JE HACE S R AREE AT, T HLE X RRHARER S 2 AR T IR R R [1] [3] [23]. Westfall A1 Devons
BB N HEREEE2]. A, T 7 SCEAR) WHERIIEM, Ui =B s% T
WRLLH 5K, TSI TR, JERA B TIRAN TR R RMES RS, EEE AR
FHRATEZE G 2T T (7 HEARY F845 7 H AR E[19]. B4, AL B 28215 2 B AR 7 V1 A
K, TR ETZEHE T B SRR T ? HEE A .

5. &g

7 SCHEARY AW — S E A, K Rias TRZ ARRE, €50 FRZ KT
L ILARIIT T X MG SR EL 5 00, ATEVEH, A RIPT R EZEPE 7 XEA)

MriaR HARRIE, HP R RN RS R R AN T . I RATI T, RE
ROTH—— (7 AR ARRITFEIE > WA TR TAFHBIRN T, s T b 45 o [ HE it et i

AR € J5 REREARANE B B ORI T, (E8, HRIJTHMIB FOEA IR, BMARA, kT
LS PO (R RS SR A5 mp K AR D T TR A

BT, BVORREIBE RS Z T TR B AREATWETE, e 0020 T e B0 P 2 SR AN o S i
HOR K BARTHERATIRAB . B8, SRASIIA AT 200, AT AW FE ORI TT 17 e v (1 52 B 1]t 5
g JIREREPE AR SRR SR LIy, 30 2 B M ARAT IR, et (7 CER) 2 miaia
HATRREARMN? —AZBFEENER? 20K B X0 R S A RIE? A BRI A
a2 SESE, TR LE W B PR, JoRen] DA B MGRANIT AT FERIA L, X 7 LEAR) BRI A
AEENME.

SE

[1] Pycior, H.M. (1997) Symbols, Impossible Numbers, and Geometric Entanglements: British Algebra through the Commenta-
ries on Newton’s Universal Arithmetick. Cambridge University Press, Cambridge.
https://doi.org/10.1017/CB09780511895470

[2] Westfall, R.S. and Devons, S. (1981) Never at Rest: A Biography of Isaac Newton. Cambridge University Press, Cambridge.
https://doi.org/10.1017/CB0O9781107340664

[3] Whiteside, D.T. (2008) The Mathematical Papers of Isaac Newton. Cambridge University Press, Cambridge.

[4] Boyer, C.B. (1967) Essay Review: The Making of a Mathematician: The Mathematical Papers of Isaac Newton. History
of Science, 6, 97-106. https://doi.org/10.1177/007327536700600107

[5] Rickey, V.F. (1987) Isaac Newton: Man, Myth, and Mathematics. The College Mathematics Journal, 18, 362-389.
https://doi.org/10.1080/07468342.1987.11973060

[6] Whitrow, G.J. (1989) Newton’s Role in the History of Mathematics. Notes and Records of the Royal Society of London,
43, 71-92. https://doi.org/10.1098/rsnr.1989.0006

[71 Guicciardini, N. (2009) Isaac Newton on Mathematical Certainty and Method (No. 4). MIT Press, Cambridge.
https://doi.org/10.7551/mitpress/9780262013178.001.0001

DOI: 10.12677/is1.2023.71003 15 SRR


https://doi.org/10.12677/isl.2023.71003
https://doi.org/10.1017/CBO9780511895470
https://doi.org/10.1017/CBO9781107340664
https://doi.org/10.1177/007327536700600107
https://doi.org/10.1080/07468342.1987.11973060
https://doi.org/10.1098/rsnr.1989.0006
https://doi.org/10.7551/mitpress/9780262013178.001.0001

[zl

(8]

(9]
[10]

[11]
[12]
[13]
[14]
[15]

[16]

[17]

(18]
[19]
[20]
[21]
[22]

[23]

Scriba, C.J. (1964) Mercator’s Kinckhuysen-Translation in the Bodleian Library at Oxford. The British Journal for the
History of Science, 2, 45-58. https://doi.org/10.1017/S0007087400001837

Bloye, N. and Huggett, S. (2011) Newton, the Geometer. Newsletter of the European Mathematical Society, 82, 19-27.

Shkolenok, G.A. (1972) Geometrical Constructions Equivalent to Non-Linear Algebraic Transformations of the Plane
in Newton’s Early Papers. Archive for History of Exact Sciences, 9, 22-44. https://doi.org/10.1007/BF00348538

Guicciardini, N. (2004) Isaac Newton and the Publication of His Mathematical Manuscripts. Studies in History and Phi-
losophy of Science Part A, 35, 455-470. https://doi.org/10.1016/j.shpsa.2004.06.002

Whiteside, D.T. (1970) The Mathematical Principles Underlying Newton’s Principia Mathematica. Journal for the Histo-
ry of Astronomy, 1, 116-138. https://doi.org/10.1177/002182867000100203

Sylvester, J.J. (1864) II. An Inquiry into Newton’s Rule for the Discovery of Imaginary Roots. Proceedings of the Royal
Society of London, 13, 179-183. https://doi.org/10.1098/rspl.1863.0044

Acosta, D.J. (2003) Newton’s Rule of Signs for Imaginary Roots. The American Mathematical Monthly, 110, 694-706.
https://doi.org/10.1080/00029890.2003.11920009

Campbell, G. (1728) Il. A Method for Determining the Number of Impossible Roots in Adfected Aquations. Philosophi-
cal Transactions of the Royal Society of London, 35, 515-531. https://doi.org/10.1098/rstl.1727.0049

Maclaurin, C. (1729) A Second Letter to Martin Folkes, Esq.; Concerning the Roots of Equations, with Demonstration
of Other Rules of Algebra. Philosophical Transactions of the Royal Society of London Series A, 1729, 59-96.
https://doi.org/10.1098/rstl.1729.0011

Sylvester, J.J. (1865) On an Elementary Proof and Generalization of Sir Isaac Newton’s Hitherto Undemonstrated Rule
for the Discovery of Imaginary Roots. Proceedings of the London Mathematical Society, s1-1, 11-22.

https://doi.org/10.1112/plms/s1-1.1.9-s

Garrison, J.W. (1987) Newton and the Relation of Mathematics to Natural Philosophy. Journal of the History of Ideas,
48, 609-627. https://doi.org/10.2307/2709690

Leibniz, G.W. (1708) Leibniz’ Review of the Arithmetica. Acta Eruditorum, 1708, 519-526.

Gray, J. (2016) Histories of Modern Mathematics in English in the 1940s, 50s, and 60s. In: Remmert, V.R., et al., Eds.,
Historiography of Mathematics in the 19th and 20th Centuries, Springer International Publishing, Berlin, 161-183.
https://doi.org/10.1007/978-3-319-39649-1 9

Qu, A. (2003) The Third Approach to the History of Mathematics in China.

i 22 5. I IUARE S SR AT ) — SRR —— DU B H S5 s i R B0 BB A B 0], BHERR T WA,
2018, 35(6): 67-85.

Dunham, W. (1991) Journey through Genius: Great Theorems of Mathematics. John Wiley & Sons, Hoboken, 165-171.

DOI: 10.12677/is1.2023.71003 16 A8 SRR


https://doi.org/10.12677/isl.2023.71003
https://doi.org/10.1017/S0007087400001837
https://doi.org/10.1007/BF00348538
https://doi.org/10.1016/j.shpsa.2004.06.002
https://doi.org/10.1177/002182867000100203
https://doi.org/10.1098/rspl.1863.0044
https://doi.org/10.1080/00029890.2003.11920009
https://doi.org/10.1098/rstl.1727.0049
https://doi.org/10.1098/rstl.1729.0011
https://doi.org/10.1112/plms/s1-1.1.9-s
https://doi.org/10.2307/2709690
https://doi.org/10.1007/978-3-319-39649-1_9

	关于牛顿著作《广义算术》形成及其内容与影响的研究
	摘  要
	关键词
	Research on Formation of Newton’s Work Universal Arithmetic and Its Content and Influence
	Abstract
	Keywords
	1. 引言
	2. 资料搜集
	3. 结果
	3.1. 《广义算术》的出版
	3.2. 《广义算术》的内容来源
	3.3. 《广义算术》的具体内容分析
	3.4. 《广义算术》中的数学方法
	3.5. 《广义算术》的影响

	4. 讨论
	5. 结论
	参考文献

