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H, kS Nz, UBMEZE, Wk d”, “EZZ2BEFEH, Ik
H, e o BREHILER (525RiE 7 02 R EAY( DU G T %) e e 28 ] 1T A ik
MAER, BRUGRE 2" B& w280 LR R, S = AR SCh Y
“RZET . R ST T EVEUREICHTARI B AL, AR TSR Y 3
e, A LGOI 2 (WA 3 747) o MU RA s A 22 T (1 3) AR TR BT b IS 40 1 312K
PEFRIB M REC R R B = MBI T8L, E BoRZ W B 55", R T L
IR 7 B BRI 2 1T fad 2o B 28 = B B MR < A 5 2 37 158 p e = AP
WIETE VA BCR I EE , M2Z 5 R TESERF IR AL 1 (29 1798—1799 ) AR F] i X 445 5
AP = iR BumEeL” RIS A EE W . AR Z, FRMRATREREE . B 1k,
AT, L 1805—1860) X MUIC R4 ARG A5, (HXTHE ZAREA LITNRR,
JUMCHRZEAR Y | (HRZETH) AR 2 AR ST R Y BB I B A T F o 1 & 3,
RETAE, g,

REIEE eGSR ETEE=¥ N DN NI

BRBEPEEMZE, FRERMARS, BEF RS, RALZE

Z R, RMUHEE R, ([18], FLH))

X B ST IR Z IR 8 I SRR 22 AR B S B
BERE IR (1878—1949) 18 H AR Pi MBS 5504 K FEHE RIS B 2200 1EigiE .
ZELRFFREF(EER), LFie 2", TEARKZIE, GEAH
BRARBE” | BB, TEARAREZ, ALFRKZ(@E), MFRARKZK,
BRABTHIF, EHUHRME(BERB), WEAARKRZK, KLig, Wi
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A Study on Fu Jiuyuan’s Research on Zhaocha Shu
(the Finite Difference Method )

GAO Hongcheng , REN Yirou
(Institute for Cultural Heritage and History of Science & Technology, Tianjin Normal University, Tianjin 300387, China;
School of Mathematics, Tianjin Normal University, Tianjin 300387, China)

Abstract Between 1822 and 1823, the Qing dynasty official Fu Jiuyuan ({8 JL¥H, 1791—
1845) completed a 4-volume work on mathematics, Youbuwei Zhai Suanxue (5 AN 5%, Mathe-
matics Youbuwei Studio). Volume 1 explains zhaocha shu (F47£7R, finite difference method)while
Volume 2 gives examples of finite difference calculations. These two volumes represent the first spe-
cialized work to discuss this method. Fu first clearly defines core concepts such as ji (X, term of a
sequence), jicha (FH2%, the difference between the first and last terms of a sequence), and zhaocha
(¥ 22, expressing a certain term using the differences of a sequence). He points out that zhaocha
shu is an algorithm that linearly expresses the general term (a polynomial) of a higher-order arithme-
tic sequence using the first term of the sequence and the first terms of its various order differences.
Subsequently, he clearly summarizes the corresponding relationship between the coefficients of the
first term in this expression and the numbers in the corresponding horizontal row of Jia Xian’s Trian-
gle (W=, Jia Xian’s Diagram similar to Pascal’s Triangle), and proposes the mutual calcu-
lation algorithm for these numbers as well as the basic stacking properties of Jia Xian’s Triangle. Fi-
nally, he explicates the general term algorithm and summation algorithm for higher-order arithmetic
sequences. This achievement is equivalent to recognizing that zhaocha shu is essentially an algorithm
that converts polynomials into difference expressions. Thus, Fu Jiuyuan accurately, comprehensively
and clearly elaborates the mathematical principles of zhaocha shu.

Keywords Fu Jiuyuan (T@jL/J?H), Explanation of the Method of Finite Differences ({(FBEAR
f#Y , Zhaocha Shu Jie); zhaocha shu (TE%?I(, finite difference method); mathematical principles



	自然科学史研究2025-1.pdf
	自然科学史研究2025-2.pdf
	自然科学史研究2025-3.pdf
	自然科学史研究2025-4.pdf



