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1. Introduction of the new block - Ancient Chinese Mathematical Symbols. Because Chinese mathematics emerged

independently, when writing mathematical books, Chinese people created many special symbols. Especially in Ming and

Qing Dynasty, a lot of western mathematics books were translated verbally and introduced into China by western

missionaries. In order to adapt to the vertical writing of Chinese books, the Chinese native scholars modified the western

mathematical symbols slightly and then a set of new symbols were made and used into books and papers. These changes

are mainly reflected in the following aspects:

*  Mathematical Symbols. Most of them were just rotated but some of them were reformed.

¢ Name of unknowns. The Latin letters and the Greek letters will be translated into the names of Chinese era, twenty-
eight lunar mansions or the sixty-four hexagrams.

*  Equations. The simple equations would be written vertically, and the complex equations would be written horizontally,
sometimes the column could be so long to contain the equations and sometimes an equation could cross several

columns.

If there are mathematical symbols which had been reformed and used in China before China drew up standards, we will
put them into this new block. Considering that there are also many unexplored books, we set the new block from U+1EF00
to U+1EF3F.

1.2. Introduction of specific blocks.

(1) Combining Diacritical Marks. Like “point A"”’, “point A"’ in western symbol system, when expressing some similar
and different geometric points, ancient Chinese mathematician would use some left-falling strokes ({if{). One to three
left-falling strokes were found in Qiuyishu Tongjie (K —#7 i fi#).

(2) Combining Diacritical Marks for Symbols. The UCS contains a number of combining diacritical marks for symbols.
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x iizwo\ 113 EL) . . . .
can be represented as “X. | S22 0 0 0'®”, where ~(U+20E5) is used for indicating
a negative number. There are also some marks in Xuesuan Bitan (#235.4£5%), Siyuan Yujian (V4 c £ #) and Zhusuan
(BR3Y). In the books, # is used for deleting or updating the number during the mathematical operation, and(©:

For example,

is used

)

for marking the redundant characters in the process of copying and printing, and ::| is used as in math, which

means factorial. For example, both Ti| and 5! represent 5 x 4 x 3 x 2 x [,

(3) Enclosed Ideograms. The UCS contains a number of enclosed ideograms in BMP and SMP. In ancient Chinese
math books, the ideograms enclosed by circles are also found in Pingsanjiao Bianjiao Hugiushu (°F- = ff1i& ff) H.3K
k1), Weiji Suyuan (4B, Qiuyishu Tongjie (K —1F1idfi#), Duishu Xiangjie (B #Hf#), Daishushu (fRE1#T)
and Zhusuan (¥£%). And the ideograms enclosed by squares are also found in Yuanlii Kaozhen Tujie ([8] %85} & ]
fift), Daishu Beizhi (fC#4#i &), Subu Yancao (3EAi {8 %%), Duishu Xiangjie (EJ#GEA#) and Siyuan Yujian Xicao (P4
JUEHAM ). In general, most of the characters are used for marking the formula so as to quote and discuss them in

later words.

(4) Ancient Chinese Mathematical Symbols. A brief introduction is given here.

a) _|,[and =F.| means “plus” (+), | means “minus” (-), and == means “ plus or munus” (+). They were adopted in
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Daiweiji Shiji (fRFFETA#K). For saving the space, the | and [ usually closed to the characters narrowly. For
example “a +b” would be represented as “Hl|Z.”. So the usage of them obviously differ from UP TACK (L),
DOWN TACK (T) and PERPENDICULAR SIGN (L) and COUNTING RODS (L, T).

b) U and M. U is the variant of |, and T is the variant of |. They were adopted in Xingxue Beizhi (JE&:4# )
and Daishu Beizhi (fR## ). And the usage of U differ from NONFORKING ().

¢) T.T means “find positive difference”. For example, 5 T 3=3 T 5=2.

d) {and]. They are the variants of “{” and “}”.

e) -~~~ means “et cetera” (...... ). The explanatory notes of Duishu Xiangjie (¥H#£##) enumerated this
symbol particularly, for it hasn’t been used before.

f) 1 andf. 1 is deformed from the radical of f#, which means “differential” (d). f is deformed from the radical of
f&, which means “integral” (). And the usage of them as operators is different from them as radicals, so they

should be separated.
2. Character Data.

2.1. Character position and name.
Combining Diacritical Marks Extended (U+1ABO0 - U+1AFF)

1ACO | COMBINING CHINESE PRIME

rr

1AC1 | COMBINING CHINESE DOUBLE PRIME

1AC2 | COMBINING CHINESE TRIPLE PRIME

Combining Diacritical Marks for Symbols (U+20D0 - U+20FF)

20F1 | COMBINING LONG SOLIDUS OVERLAY

20F2 | COMBINING ENCLOSING OCTAGON

20F3 | COMBINING CHINESE FACTORIAL SYMBOL

Ancient Chinese Mathematical Symbols (U+1EF00 - U+1EF3F)

1EF00 | CHINESE PLUS SIGN

1EF01 | CHINESE MINUS SIGN

1EF02 | CHINESE PLUS-OR-MINUS SIGN

1EF03 | CHINESE VARIANT PLUS SIGN

1EF04 | CHINESE VARIANT MINUS SIGN

1EF05 | CHINESE POSITIVE DIFFERENCE SIGN

1EF06 | CHINESE LEFT CURLY BRACKET

~ 4l e




1EF07

CHINESE RIGHT CURLY BRACKET

AR

1EF08

CHINESE ELLIPSIS

1EF09

CHINESE DIFFERENTIAL SIGN

1EFOA

CHINESE INTEGRAL SIGN

U+5341,U+034F,U+4E00,U+034F,U+25EF

U+5341,U+034F,U+4E8C,U+034F,U+25EF

U+5341,U+034F,U+4E09,U+034F,U+25EF

U+5341,U+034F,U+56DB,U+034F,U+25EF

U+5341,U+034F,U+4E94,U+034F,U+25EF

U+5341,U+034F,U+516D,U+034F,U+25EF

U+5341,U+034F,U+4E03,U+034F,U+25EF

U+5341,U+034F,U+516B,U+034F,U+25EF

U+5341,U+034F,U+4E5D,U+034F,U+25EF

U+7532,U+034F,U+25EF

U+4E59,U+034F,U+25EF

U+4E19,U+034F,U+25EF

U+4E01,U+034F,U+25EF

U+620A,U+034F,U+25EF

U+5DF1,U+034F,U+25EF

U+5E9A,U+034F,U+25EF

U+8F9B,U+034F,U+25EF

U+5477,U+034F,U+25EF

eV @000 wO 06 E M 0| |-

U-+20B99,U+034F,U+25EF




U+20C33,U+034F,U+25EF

U+53EE,U+034F,U+25EF

U+3595,U+034F,U+25EF

U+5B50,U+034F,U+25EF

SHSMICHENS)

U+4E11,U+034F,U+25EF

],

H

U+5BC5,U+034F,U+25EF

U+536F,U+034F,U+25EF

U+8FB0,U+034F,U+25EF

U+5DF3,U+034F,U+25EF

U+5348,U+034F,U+25EF

U+672A,U+034F,U+25EF

U+7533,U+034F,U+25EF

U+9149,U+034F,U+25EF

U+4EA5,U+034F,U+25EF

U+89D2,U+034F,U+25EF

U+4EA2,U+034F,U+25EF

U+6C10,U+034F,U+25EF

U+623F,U+034F,U+25EF

U+4E8C,U+034F,U+7533,U+034F,U+25EF

U+4E8C,U+034F,U+9149,U+034F,U+25EF

U+4E8C,U+034F,U+4EAS,U+034F,U+25EF

U-+4E8C,U+034F,U+5929,U+034F,U+25EF

SSACHEHCHSHSHSHSHSHENEISHON WIS

U+7532,U+034F,U+4E8C,U+034F,U+25EF




U+4E59,U+034F,U+4E8C,U+034F,U+25EF

U+4E19,U+034F,U+4E8C,U+034F,U+25EF

U+4E01,U+034F,U+4E8C,U+034F,U+25EF

U+620A,U+034F,U+4E8C,U+034F,U+25EF

U+5DF1,U+034F,U+4E8C,U+034F,U+25EF

U+5E9A,U+034F,U+4E8C,U+034F,U+25EF

U+8F9B,U+034F,U+4E8C,U+034F,U+25EF

U+5B50,U+034F,U+4E8C,U+034F,U+25EF

U+4E11,U+034F,U+4E8C,U+034F,U+25EF

U+5BCS,U+034F,U+4E8C,U+034F,U+25EF

U+536F,U+034F,U+4E8C,U+034F,U+25EF

U+58F9,U+034F,U+25EF

U+8CB3,U+034F,U+25EF

U+53C1,U+034F,U+25EF

U+5343,U+034F,U+25EF

U+5929,U+034F,U+25EF

U+5730,U+034F,U+25EF

U+4EBA,U+034F,U+25EF

U+8853,U+034F,U+25EF

U+53C8,U+034F,U+25EF

U+3007,U+034F,U+2BIC

U+56DB,U+034F,U+2B1C

HIEH OO0 0 0800 0E 00 e

U+4E94,U+034F,U+2B1C




/

|

U+516D,U+034F,U+2B1C

N
pd

T

U+4E03,U+034F,U+2B1C

N~
—

U+516B,U+034F,U+2B1C

U+4E5D,U+034F,U+2B1C

U+5341,U+034F,U+2B1C

H | HH | =

U+5341,U+4E8C,U+034F,U+2B1C

Za| | U+5341,U+56DB,U+034F,U+2B1C
) | U+5341,U+516D,U+034F,U+2B1C
“E| | U+5341,U+4E03,U+034F,U+2B1C
E7| | U+4E7E,U+034F,U+2B1C
3| | U+5426,U+034F,U+2B1C

[H]| | U+554F.U+034F,U+2BI1C

)@ U+5C65,U+034F,U+2B1C

U+5C6F,U+034F,U+2B1C

)
Em U+5E2B,U+034F,U+2B1C
P

U+6B65,U+034F,U+2B1C

Fh| | U+6BD4,U+034F,U+2B1C

2| | U+6CF0,U+034F,U+2B1C

1:[1\11:
o

U+8A1F,U+034F,U+2B1C

U+4749,U+034F,U+2BIC

U+96A8,U+034F,U+2B1C

A | =) | (2

U+9700,U+034F,U+2B1C

It is important to point out that this kind of enclosed ideographic has fixed form and certain system, so they cannot be
added or reduced casually.



The reason why @ is different from it in the evidence figures is that, there were mistakes in books in the process of
transcribing. Because the serial characters were marked in the Twelve Earthly Branches order and “E.” in the Ten
Heavenly Stems cannot be in the serial for no reason, the correct character should be “C.”.

2.2. Character properties.

1ACO; COVBI NI NG CHI NESE PRI VE; Mh; 230; NSM ; ; ;N ;o

1AC1; COVBI NI NG CHI NESE DOUBLE PRI ME; Mh; 230; NSM ; ;i N ;s
1AC2; COVBI NI NG CHI ENSE TRI PLE PRI ME; Mh; 230; NSM ; ; ;i N; ;5
20F1; COVBI NI NG LONG SCLI DUS OVERLAY; Mh; 1; NSM ; ;i N ;s
20F2; COVBI NI NG ENCLOSI NG OCTAGON; Me; O; NSM ; ;N ;o
20F3; COVBI Nl NG CHI NESE FACTORI AL SYMBOL; Mh; 230; NSM ;5 ;i Ny ;s
1EFOO0; CHI NESE PLUS SIGN, SmO; L;;:::N:::;

1EFO1; CHHNESE M NUS SIGN, SmO; L;;:::N

1EFO02; CHI NESE PLUS-OR-M NUS SIGN; SmO; L;; ;N ;s

1EFO03; CHI NESE VARI ANT PLUS SIGN; SmO;L;;;;;N ;0

1EFO4; CHI NESE VARI ANT M NUS SIGN; SmO; L;;;;; N,

1EFO5; CHI NESE PCSI TI VE DI FFERENCE SIGN; SmO; L;;; ;N ;s
1EF06; CH NESE LEFT CURLY BRACKET; SmO; L;;;;:N::::

1EFO7; CHI NESE RI GHT CURLY BRACKET; SmO; L;;;; ;N ;;;;
1EF08; CHI NESE ELLIPSIS; SmO;L;;;;:;N::::

1EF09; CHI NESE DI FFERENTI AL SIGN; SmO; L;;; ;N

1EFOA; CHI NESE | NTEGRAL SIGN, SmO; L;;:::N;:;;
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------ (There are also 75 books collected in the series but not put to use for examples)
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5. Figures.

_Ta.r ol \:_ wmm_xj_ﬂﬂlmwﬂ}ﬁ%

=" =7 (&=

B AR I ) J%«m?ﬂiuﬁ%mﬁ%. %ﬁiﬁﬁm
R jm%mﬁﬁﬁmjﬁmﬁ@ﬁﬁ i

BE: R SRl SIG s e
< R RAE R T -0 |+ T | i )

s__._i\ faﬁ%.ﬂ%mﬂﬁ | +B$B+ﬂ+@i’ A E,.xTuT a .K.Emn_v
iR R R L £ v
Miﬁﬁ%m+ﬁaia_a Tl emigds | +255 y
| b R RN R T R B R
ERHIRRESATEES

I R R

{4 | MR il ,
RSN IR NR - RN .,

| sisersozptoserna ety

%E\WWQ AR -5 Mmﬂ@*&m M\( DNE Wm.?wz.mm

quw@uoygzamZM%xzm SEECKRRE
| # ] HEUESIVPERECR XREREN

CERT

/J\ %’

l!c

NE= TII T B i

= WEn+ ﬁwz | NER ] 12 imi__

T_m veem | B KeE < REE ) o REL
M ! i T
"By T wmar | mer |
nu KES Ty KE- 5 KgE— |

rﬁ¢m$za:+ U o LG E-NE
%mﬁ,w ,Eaguﬂtr%mﬁ@ m_.mn,ﬂﬁ
!ﬂw .m..mméwﬁ.ﬁ JA._E h&.

Figure 1. Example from Huang Zongxian’s (# 7<) book Qiuyishu Tongjie (K —#7id#f#) vol.2 p.7

in text.

and &

(Shanghai: Arithmetic Publishing House (5-2% 43 J5)), 1898), showing © , &
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Figure 3. Example from Zhu Shijie’s (< H:£5%) book Siyuan Yujian (P95¢ £ $#) vol.1.2 p.11

(Shanghai: Arithmetic Publishing House (52443 J5)), 1898), showing(:) in text.
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Figure 4. Example from Hua Hengfang’s (F£#575) book Xuesuan Bitan (B:54E5K) vol.8 p.4
(Shanghai: Arithmetic Publishing House (3.2%43 J5)), 1898), showing 7| in text.
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Figure 5. Example from Wu Jiashan’s (53 3%) book Pingsanjiao Bianjiao Hugiushu (°F- = ffji& ffi B.3K##7) p.1 and p.2
(Shanghai: Arithmetic Publishing House (32445 J5), 1898), showing @), ©, @, @, @ and @ in text.
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Figure 6. Example from Hua Hengfang’s (F£4575) book Weiji Suyuan (f§F&#iJ#) vol.6 p.19, p.44 and p.45
(Shanghai: Arithmetic Publishing House (32443 J7)), 1898), showing @D, @, (0, ® and @) in text.
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Figure 7. Example from Hua Hengfang’s (345 75) book Daishushu (fX#ff) vol.7 p.7
(Shanghai: Arithmetic Publishing House (32443 J5)), 1898), showing @ and ©) in text.
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Figure 8. Example from Huang Zongxian’s (2% 5% ) book Qiuyishu Tongjie CK—#7i#f#) vol.2 p.7

(Shanghai: Arithmetic Publishing House (5-%% 45 J5)), 1898), showing (), @), © and & in text.
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Figure 9. Example from Huang Zongxian’s (# %) book Qiuyishu Tongjie (K —##7iff#) vol.2 p.12
(Shanghai: Arithmetic Publishing House (32445 J5)), 1898), showing D, @, @, @, @ and ) in text.
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Figure 10. Example from Zeng Jihong’s (¥4 4C{%) book Duishu Xiangjie
(Shanghai: Arithmetic Publishing House (5-%% 43 J5)), 1898), showing (D, (D and @ in text.
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Figure 11. Example from Hua Hengfang’s (34 75) book Daishushu (f8#(F7) vol.8 p.10; vol.24 p.13, p.15, p.19
(Shanghai: Arithmetic Publishing House (3-%%43 J5)), 1898), showing @), @), @, &, @, @ and @ in text.
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Figure 12. Example from Hua Hengfang’s (345 75) book Daishushu (fX#ff7) vol.24 p.22, p.26
(Shanghai: Arithmetic Publishing House (32%43 J5)), 1898), showing @ and @ in text.
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Figure 13. Example from Hua Hengfang’s (F£4575) book Daishushu (fR#54fr1) vol.24 p.27, p.29, p.31, p.32, p.33, p.34
(Shanghai: Arithmetic Publishing House (5.2%43 J5)), 1898), showing ®), @, (B, @, @, @, @, @ and &) in text.
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Figure 14. Example from Hua Hengfang’s (34 75) book Daishushu (fX#4f7) vol.24 p.35, p.37, p.39, p.40
(Shanghai: Arithmetic Publishing House (5.4 7)), 1898), showing @), &, @, ® and @ in text.




b o e
= N ¥ 4a
Z&ﬂ L 1 | {BT' g =z
Eﬂ;;g’ = —=$-=;ﬂ°]' E‘ j}gg
—poEg| 2k = 5 : ['E] 2
sz % F
1] ) | =4 T =
ik “

ORI ST MR

|RP§N€§ e SN

Figure 15. Example from Hua Hengfang s (FE#75) book Daishushu (fXE#ff7) vol.25 p.6, p.7, p.8, p.17, p.19
(Shanghai: Arithmetic Publishing House (3243 J5)), 1898), showing @, @, ®, @, @, @® and & in text.

Figure 16. Example from Hua Hengfang’s (45 75) book Daishushu (fR#4fr) vol.25 p.22, p.25
(Shanghai: Arithmetic Publishing House (5-%%45 J5)), 1898), showing @, @, G and @ in text.

: o O "E\’_-—‘:“?:l"?-:_ @® %r. 53]
;?It D@ P2 E [=m2 @ ;‘;‘ | %
Bl @@=l . @ ) s
I; g >E "$—=""t’_l—' 2| == ?" = %‘. +
ek = #
Vgt A =)
2| Bt T Fisn
. %‘ ﬁ%]‘ w Esp—qi B
15 :
ok <
" =
B> & ‘:ﬁ;
S e X0 :
= 2l = 5
;%7 %’3 =) ,1
@ _ 7| *’"ﬁ Eiwjﬁl m»ap-:m‘?l 3




Il fi#) p.13

(5
B

Ez Mmm+ﬁ N
ﬁ bm:wﬂ H+Mmﬁmﬁz .

D EE | BEH | R ER REH B HEER
zﬁﬁﬂ:ﬁﬁ %@$mﬁﬁﬂmﬁé REE HRE
B T EECERRKEG ) SE e |
o +£$wxﬁ%ﬁmﬂamwmaﬁiim%ﬂm
e | e | & R KEETS R VTSN
rpﬁ_ﬁﬁazﬁ HRTHE ) REX & 18]
m,%azéﬁﬂwﬁ R mREmHE 1R |
| L EXHRERHE 1R | (S EEX R 1] ]
@w JERVEER ﬁmﬂﬁfﬁﬁ+ﬁ%& i .,ﬁ
] BEE] BE &) [FEE S0 e
EEEEE SEIIERERES e |

S| [ | T SRR R | iRl
I R RN F R R e TR R €
NERERE Tl IR R

Bl e + xR E = ERERD
68 b s mim e FE-EE I A ETR - | 4
T T T

® | ARESEENRE T HEN DN E |

Ml e SRR E R |+ |12

I B gy v e | 1| HERRE S

L ol B BT et e B L

,aﬁﬁ%zﬁﬁﬁzﬁriAE§2+ﬁixi&ﬁﬁf

a2 imt o [ERERERI]

Figure 17. Example from Fang Zhongtong’s (J7 "'ifl) book Zhusuan (¥£%.) p.5

(Shanghai: Arithmetic Publishing House (ﬁ’—%ﬂﬁ )%), 1898), showing , ® and @ in text.
Figure 18. Example from Zeng Jihong’s (34 4C¥%) book Yuanlii Kaozhen Tujie (|24

Ja), 1898), showing [O, [#], [N and [JU in text.

(Shanghai: Arithmetic Publishing House (5.4
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) book Daishu Beizhi ({fR#f# §) vol.3 p.13

(Shanghai: Arithmetic Publishing House (5-%%45 J5)), 1898), showing [ in text.
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Figure 20. Example from Zeng Jihong’s (%G 429%5) book Subu Yancao (5EARTE ) vol.1 p.3

(Shanghai: Arithmetic Publishing House (5-2% 13 J7)), 1898), showing [U,

Figure 19. Example from Zou Liwen’s (4

and [\ in text.
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Figure 21. Example from Zeng Jihong’s (14 4C¥%) book Duishu Xiangjie (¥ #£/#) vol.2 p.7, p.8 and p.10
(Shanghai: Arithmetic Publishing House (32445 J5)), 1898), showing [, [, [H, [, [4] and [ in text.
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Figure 22. Example from Zeng Jihong’s ({4 4C1%) book Duishu Xiangjie (¥#:E##) vol.3 p.1, p.2 and p.3
(Shanghai: Arithmetic Publishing House (5-%%43 J5)), 1898), showing [ttl, [, [£] and [Z in text.
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Figure 23. Example from Zeng Jihong’s ({4 4¥%) book Duishu Xiangjie CE#Ef#) vol.4 p.2, p.3, p.4 and p.6
(Shanghai: Arithmetic Publishing House (32445 J5)), 1898), showing [E], [ 4], L5, [, [#] and [ in text.
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Figure 24. Example from Alexander Wylie and Li Shanlan’s (Z=3% ) book Daiweiji Shiji Zhu (fRISFE A SRIE)
vol.1 p.10 (Shanghai: Arithmetic Publishing House (342745 J7), 1898), showing |, [, and == in text.
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Figure 25. Example from Zou Liwen’s ($f37.30) book Xingxue Beizhi (JE£:4# &) vol.1 p.11 and Daishu Beizhi

(FREH ) vol.1 p.19 (Shanghai: Arithmetic Publishing House (5.4 7)), 1898), showing \u and /T in text.
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Figure 26. Example from Hua Hengfang’s (345 75) book Xuesuan Bitan (B254E5%) vol.8 p.1

anghai: Arithmetic Publishing House (35-5=3 /7)), , showing T 1n text.
Shanghai: Arithmetic Publishing H BB E), 1898), showing T i
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Figure 27. Example from Zeng Jihong’s ({4 4C1%) book Duishu Xiangjie (¥}

in text.
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Figure 28. Example from Hua Hengfang’s (}£275) book Weiji Suyuan (f{F&#I7%) vol.6 p.36

(Shanghai: Arithmetic Publishing House (3244 J5)), 1898), showing { and f in text.





