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A Preliminary Study in the History of Magic Squares
before the Seventeenth Century

Takao HavasHi

A magic square is recorded in the Ta Tat Li Chi, compiled
by Tai the Elder in the first century before or after the Christian
era, in China. The book gives a sequence of the numbers 2, 9,
4,7,5,3,6, 1,8, which, when arranged in a square having three
rows of three cells each, proves to be a magic square of order
three (Fig. 1.1). This is the first instance of magic squares so
far known to us. There are later occasional references to the
same magic square, or its variations, in Chinese literature, but
it is not until the 13th century that magic squares of higher orders
appear in China. Ting I-Tung discusses in his Ta Yen So Yin
(ca. A.D. 1270) the relationship between numbers and I (divi-
nation), by using a number of diagrams made of numerical
figures and dots, among which occur magic squares of order
three and nine. Yang Hui records in his Hsii Ku Chai Ck’i Suan
Fa (written in A.D. 1274 but published in A.D. 1378) magic
squares of order three to ten.

The first example hitherto known of a magic square of
order four occurs in the Brhatsamhita (ca. A.D. 550), written by
Varahamihira, an Indian authority on astronomy and divination
(Fig. 1.8). The Kaksaputa, a work on magic ascribed to the
famous Buddhist philosopher Nagarjuna (2nd century A.D.),
contains a magic square of order four, but the authenticity of the
work is doubtful. Varahamihira’s square is made of two sets of
the natural numbers 1 to 8. One of the four possible forms
(Fig. 1.4a) of the original square reconstructed from Varahamihi-
ra’s square, with a rotation of 90 degrees, coincides exactly with
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the famous Islamic square (Fig. 1.5), that al-Btuni (d. A.D. 1225)
and al-Zinjani (ca. A.D. 1250} used frequently as a basic pattern
for talismans. This cannot be a mere coincidence because
880 magic squares of order four are known to exist. This seems
to indicate that magic squares were transmitted from India to
the Islamic world either directly, or, as in the case of chess
(Indian caturanga), by way of Persia. It is also interesting that
Varahamihira calls his square kacchaputa (=Fkaksapuza) or the
carapace of a turtle. This immediately reminds one of the
title of the above-mentioned work ascribed to Nagarjuna, as well
as of the old Chinese legend that, when the Emperor Y visited
the river Lo, a miraculous turtle, on the back of which a diagram
called the Lo Shu was written, came out of the river. The
diagram was interpreted as a magic square of order three by
later Chinese writers from the 10th century onward (Fig. 1.2a),
although the original form of the Lo Shu itself can no longer be
reconstructed on a well-documented basis.

In the Islamic world discovery of magic squares is often
connected with the ancient Greeks. According to al-Biini, for
example, the above-mentioned Islamic square of order four was
invented by the philosopher Plato. None of those Islamic
legends, however, is verified in the Greek literature. Itis certain
that Theon of Smyrna (2nd century A.D.) made use of a natural
square of nine cells in order to illustrate the significant position
that the number five occupies among the natural numbers from
one to nine (Fig. 1.6), but he seems not to have been aware of the
concept of magic squares.

In India a magic square of order three appears for the first
time in Vrnda’s medical work, Siddhayoga (ca. A.D. 900), although
a legend asserts that Garga (in the first century before or after
the Christian era?), a legendary authority on divination, rec-
ommended the use of magic squares of order three in order to
pacify the nine planets (navagrahas). Vrnda recommends his
magic square (Fig. 1.7} to women in labor for an easy delivery.
The same usage of magic squares was recorded also in the
Islamic world from the 9th century A.D. onward. Al-Tabari,
for example, describes it in his medical work, Firdaus al-hikma
(A.D. 850), and adds that it was his father’s prescription.

Magic squares of order five and higher appear for the first
time in the Ras@’il of the Ikhwan al-Safa’ (ca. A.D. 983), an
encyclopaedic work on Islamic theology. The book illustrates
magic squares of order three to nine. It seems that there was no
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general method for constructing those squares, but the Muslims
seem to have begun to investigate general construction methods
at about the same time. In fact, several rules of Ibn al-Haytham
(ca. A.D. 965-1039) and al-Isfara’ini (d. ca. A.D. 1120) have
been handed down to us in an Arabic manuscript. It is, how-
ever, in the works of al-Bani and al-Zinjani that fully generalized
methods are stated. Interestingly, they flourished in the same
century as Ting I-Tung and Yang Hui. About the same time
a magic square of order six, which had been constructed ac-
cording to the framing method of the Muslims and incised on
an iron plate with Arabic numerals, was transmitted to China.

A little later in India Thakkura Pherii and Narayana gave
general methods in their mathematical works, Gazitasara (ca.
AD. 1315) and Ganitakaumud: (A.D. 1356), respectively.
Narayana, in particular, discusses magic squares in a systematic
fashion, and correctly gives the number 384 of pandiagonal
magic squares of order four.

Their elder contemporary, Moschopoulos (ca. A.D. 1300),
of Byzantin, also gave general methods, in which Islamic influ-
ences are evident. For example, he uses the reversed form of
the above-mentioned Islamic square of order four as a basic
pattern for constructing his evenly-even magic squares. Similari-
ties with Indian methods are also found in his methods. It is
probable that he transmitted magic squares from the Orient to
Europe, but his exact role has yet to be investigated.

As has been mentioned above, Indian and Islamic peoples
used magic squares of order three for magical effects in obstetrics,
and in China magic squares were studied in connection with 1
(divination). Magic squares certainly had ‘“‘magical’’ signifi-
cances in those days, and it is highly probable that knowledge
of magic squares, and especially their construction methods, were
transmitted only orally. That generalized construction methods
began to be written down and published in the 13th and the 14th
centuries in the Islamic world, China, Byzantin, and India may
imply that magic squares were losing their secrecy almost
simultaneously throughout the Old World.

In Europe “planetary’’ squares, which too have their roots in
the Islamic world, are mentioned even in the 15th and the 16th
centuries, but from the 17th century onward magic squares began
to attract purely mathematical minds, such as Fermat, Frénicle
and Euler. Itisin the same centuries that Japanese mathemati-
cians, Takakazu Seki (A.D. 1642-1708) and others, began to study
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them under the influence of the Yang Hui Suan Fa and Ch’éng
Ta-Wei’s Suan Fa T’ung Tsung (A.D. 1593).

I have restricted this study to the periods before the 17th
century. It should be noted also that, except for Indian liter-
ature, I have relied mainly on secondary sources. This is
especially so in the case of Arabic literature, for which I owe
much to Ahrens, Bergstrisser, Hermelink, Saidan, Cammann,
Schuster, and Sesiano, through their articles.

Chapter 1 is an introduction, and gives a brief sketch of the
history of magic squares before the 17th century; Chapter 2 is
a chronological table of authors of magic squares; Chapter 3 is
an alphabetical list of the authors referred to in Chapter 2
(under each item the following information is given: 1) original
sources, 2) descriptions of the magic squares, 3) secondary
sources, and 4) references to the list in Chapter 5). In Chapter
4 1 classify the construction methods actually prescribed by the
ancient and medieval authors, and describe each of them with
illustrations; and Chapter 5 is an annotated list of all the magic
squares, as far as I know, that belong to the periods before the
17th century, according to their dimensions and constant sums.
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ZHM. BR—IHEHK. UfTE, MEN#E, BEeR+E.] &3, =—4% 4
RCNVIFEICERT 5 EBRT 50, [HEMNKE, HER+THE] &85 [h
Bl BSBT L3 FEEBRSE 0, AL 3ROEREE (K1.6) b2 D&
Zilitcd,

Needham 1975: 67.

rE#] (24 B.C. tg, $E; 5\

1

2.

3.

EEXH,
BELEFIBCRON 3 —8 [R—HZREMOR A #HAR B AR+

BRI, AFEFEOERK/IBICL-> TAN - BELFITN AN EERESTO R
T2, FABINEICE [AHREHE] 55, AN - BEOESZ [#HE
P [ER] CORONBEHENERTH 24, Th o HUEEH S PR % Bk
LT & D IR,

Needham 1975: 65-66.

T X7 Abraham ibn Ezra (1090E§-1167, b+ L FH{E; % - 2« 5B

1.

a) Sefer ha-Schem (o ZLFTIC D TDOE),

b) Sefer ha-Echod (B—#ic2ThH&E),

a) X Y HEDOMDLZICET 2 AW L BIE LT3 HEICE K.

b) 3HkE (~7 74 XEER) 1EEEY, FENICHERT 3,
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3. a) Ahrens 1917: 201, fn. 4.
b) Folkerts 1981: 316; Cammann 1968/69: 290-291; Smith 1925: 596.
4. L (3,15,5).

#4 =1 — Al-Ghazali (1058/59-1111, A A 7 & « & 7 —+ — v B 82 - #i%)
1. BHz=H9E%3#E Munquidh min al-dalal GEZE 05 DB,

2. DEERETIHFLLTOIHMELME,

3. Ahrens 1917:203-205; # 1988a: 240.

4. L (3,15,5).

# Y a & Khajuraho (4 Y F, = F¥ 75 —v2) O+ 4 FHHE

1. V%4 +#EDYFF—4% (Jinanatha) Fz, AOAERME CAED), 12~131HiE,

2. HXPKAADOESE E—HICAS AR 4FRELEIKEN TS, [Yr4FFH
] DE&THZ.

3. Cunningham 1871:434; Kielhorn 1892: 135-136; Andrews 1917: 124—
125, etc.; Cammann 1968/69: 273-274; #k 1986: iii-~iv.

4. L (4,34,11).

Hi Garga (£ 18, 4 ¥V F; )

1. Gargasamhita (v DER) (?).

2. AA 2D LT EEROBEMED, ©H15,18,21,24,27,30,33,36,39, D34
iz TN, H, B, Xk K K &, £, -7, ¥—t, DIKREITHE
I, TNFNOREOELEZPHTLILDODKAVE I EEHD 0 D EK
DAV RICH B, RifE. Thoo 3TN THESE L (3,156 Doz
~VT, EaBEORKEITE, a~(a+8) DERKIBEER W3,

3. Ojha 1982:69-71.

4. L (3,15,6), (3,18,1), (3,21,1), (3,24,3), (3,27,1), (3,30,1), (3,33,1), (3,36,
1), (3,39,1).

A& — /7 Girolamo Cardano (1501-76, 4 2 V 7 ;5% « B2 « 3{5%)

1. Practica arithmeticae generalis (—fSEREH), A.D. 1539..

2. BRETEREBICHIET 5 3~ 9 HELB/T %,

3. Folkerts 1981: 324-325.

4. L (3,15,5), (4,34,10), (5,65, 6), (6,111, 5), (7,175, 4), (8, 260, 4), (9,369, 5).
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2 v 5 Thabit ibn Qurra (826-901, 1 27 & « Ny 7 —V M E; ¥ - KXF B

3.

%)

Risala fi I- ‘adad al-wafq (5FE (BRI ?) icBEd 35%H)-
FROFBREELIZV, 2024 bricRICHREZRER Y 5 —RIOAE L
> fewafq BAVONTNEZ &S, HFHEROETH I AHEESEHRINT
W3,

Ahrens 1917: 203; Hermelink 1958: 200.

799) 247 Gwalior (41 ¥ F, = F¥ 7557~ a) OFE

1.

-

Bk

2. A4 HE 1ML, AD. 1483 s 2 B EdicHTh T3,
3.
4. L (4,34,21).

Shortreede 1842; Cammann 1968/69: 274-275.

XD Y-

WE (e, TH; H¥)

L
2.

3
4.

-)j-_

®wE [HUEE] OBR,

[EE, IZHBE, NARBE, £=2HE, BUB— BEFEGR, ] 3#s i
3 HEDKES ZB B,

Needham 1975: 68.

L (3,15,5).

EbrefT Vel ws D793

VrAFHHE D> AV 2Tk

‘Y ¢ —E’ Jabir ibn Hayyan (721H-815LH, 4 X5 & « k5 —% — ViliE; #e

(i)

Kitab al-Mawazin (FFDE) (EBRODOKIZII00E, ¥+ —ELOBMEIC L -
THh?)o

DA RET HERF (2 VA7) EUTHWS 31 {E,

Berthelot 1893: 150-151; Ahrens 1917: 187; Stapleton 1953; Mahdi-
hassan 1986; # 1988a: 239.

4. L 3,15,5).
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k¥ (1130-1200, E; E% - 5%

- [REEREL

2. [B#] o—#, [R—- » - #o+] 2FEK < %& (3 HM) ONELBEREST 3,
3. Needham 1975:65; #&¥\ 1967: 62; #&kpy 1974: 71.

4. L (3,15,5).

—

%E (1072-1138, hE; 5%

. TAE#K,

2. AN (35 - IREON 28BS 5,
3. &M 1967:62; &AW 1974: 72.
4. L (3,15,5).

-

¥ a5 4 7 = v Michael Stifel (14868-1567, FA v; ).
1. a) Rechenbichlein GI&iffo&), A.D. 1532,
b) Arithmetica integra (HE#fi4&E), A.D. 1544.
2. a) B VEEIc KB 6 HE L MHE,
b) BEWEICKBBFHHEDIEV F 252 5,
3. Hofmann 1968a: 13-16; Hofmann 1968b: 48ff; Folkerts 1981: 334.
4. 1. (4,34,20), (6,111,12), (9,369,1), (16,2056, 1).

Y& £ — ‘Aliibn Aidamur al-Jildaki (13421%, 1 X 5 &; $#&HM

1. Durrat al-ghawwas wa-kanz al-ikhtisas 1 ‘ilm al-khawass (Gl @ &sgic> W
TOEKRIRD ODHEHKEFREDERK),

2. XFEMPFEICET 2ERE H 5 &b 5 BEHEMIE RS,

3. Ullmann 1972: 413-414.

Y v Y e —=— ‘Abd al-Wahhab ibn Ibrahim al-Zinjani (1250L5, 1 R 5 4)

1. @& A+ VvO/NEFE (risala mijaza), EZ : Feyzullah Ef. 1362, foll. 77v-82r.

2. HEOMBESKNEE B3 - 2f), REVECLZERORMOBTFHED
0 F, EROEMERD A TEMOIED T BB, OB OEIRTERICTHM
HEREBOABO+HF—BITH D, FHRITALOFTHEN, o THRK
MmO 3 BIOPRD IMTIESNS) ~NFT, /B4 HREITE
FHEA, BRI FEAN BT L, SRHICEBRO 4 Hi EFoh
RDOIGMTHELND) ~NET, EROEMARD 4 HEI, BMD 4 FED/ %
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—VERY, T4 OSEHI A DEBEXICED TES BEMTICE D TAPH
OEBEOBNMEEZEME UTH D 4 H2ES C EBERD,

3. Sesiano 1981; Sesiano 1987.

4. L (3,45,4), (4,34,12), (4,53,1), (4,110,1), (4,110,2), (4,110,3), (4,110,4),
(4,353,1), (4,1239,1), (4,1239, 2), (7,175, 3), (12,870, 1).

A FYEER U4HE?, 125 24)

1. British Museum, MS Stowe Or. 10 (OMPB7554).

2 UIHEOEME 2 Ho®kIc, FHEOEDH (BMAHTE Bl 50T 5,
hiE7 7 v 71t LIcERME0D 5 5k GEBBUMTIRIC X 2), 4HH 6%
BICET3HEFDax v b, RUTHV=T—=—~DERdDH 5,

3. Saidan 1980.

4. L (5,60,1), (7,175,5).

BE (PE, REE) 04 25 LHE

L FEEBNICH 3 TEROBRHETOEERH 519564 C R R &Nl gk, 1278 (?
BHEFRCDET 4= e T v=F 4 — VD oBEERAT),

2. AVF=7TS3ETHETOFE1ABLAENTV S,

3. ZE 1958; #&A 1967:87; #mAN  1970: 137; #W 1974: 116-117; Fik
. [ 1983: 14.

4. L (6,111,10).

FEF (370LH-300tE B.C., thHE; HH)

L T#F L

2. REBBIACRNBE [Jug] v [5E (3HE) ©9IEOBIC O TENTY
T, HEREEBATIBIOGDTH S (=—F L) LTHERG H 50,
RUBER (&8 bbb, T (AR TR MEHE] B3 HEEERT
BEAIIE > ORERUETHZ L ER,

3. Needham 1975:65; &% 1975: 179-180.

sRE (51 7, BHAD

L st ) puN [REM%E |, EELSF (=AD. 1466) D%,
2. THHEADE] L LT3FRLIEBEZON TV 5,

3. K& 1980: 136-137.

4. L (3,15,9).
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B (1, $E; D

1. [R@AE]

2 B/\HEBEA+LTHS [ ZRAEERZAR—/A] L8 Ko

3. Needham 1975: 66; Cammann 1960: 116-118; Cammann 1962: 14;
R 1988a: 240-241.

4. L (3,15,7).

48— Abu 1-Fadl Muhammad ibn Ahmad al-Tabasi (1089#%, 1 X 5 &)
1. Shamil min al-bahr al-kamil fi I-daur al-‘amil EBEZOTBICET 2L
oo QT @)).
2. EEILOOTPEDENE LBATHFRICEL TR ROENTNS Lvbh3
DSFEAIE R,
3. Ullmann 1972: 386.

4,31 — Abili Hasan ‘Ali ibn Sahl Rabban al-Tabari (9 i, 4 x5 &; B%)

1. EZ3#E Firdaus al-hikma (gEO#E), A.D. 850.

2 H4BEEFOR [FEORREAROBRICOVT] IKBENT, EEORXD
WMFEE LT, DiRERETIERFELTD3IFEERRD,

3. Siggel 1941:253-254; # 1988a: 238-240:

4. L (3,15,5).

# L Z Thalés (624-548 B.C. tH, ¥ ¥ +»; ¥¥ - /%)

1. ?

2. 100K@AEfE> TS 1 X5 D& (Fatih BER) 2555, MIETET,
3. Sesiano 1980: 197, fn. 1.

F v 7 59— = Cakrapani A1, 4 ¥ F; B¥)

1. E%#E Cikitsasamgraha GERESME), 10508,

2. ERIFE (EFLS) &v' ) v& D3 HE (EFB0 EE2ZEDLDICANS,
3 Rocu 1987; # 1988a.

4. L (3,15,9), (3,30,2).

B (Q0fHD, PE; &% 5%

1 [E#EX ], 940tg,

2 WK - BELZNE UTER, A& 3 FREICHEY, Ric BERUE EBBAN
632



3.
4.

FrEDER

BbD, BENIFEEET LIS,
Needham 1975:68; #&iN 1967: 62; #&p© 1974: 73.
L 3,15,5).

TER Q3iie, +E; 5%

1
2.

3.

A

S5 0FE [KET5RIE], 12708,

BT OREAHONTE LB EOBDY 2R T5, SHOFEDEREET
7T DRIAFME GBE &9 FRIEGED, TofficigED/ 2 —VickdRkx
BHEEEZ 5, 3 FMIREDFGEZ 3,

Zf  1953: 194; # 1967: 63; M 1986: 93-94; #k 1988b.

L (3,15,5), (9,369, 3). |

BARhr (1533-1606, $hE; )

1.

2.
3.

BEEHeR, AD. 1592.

B LE—d U RENO 3 FE~104EE 57 5,

=1 1917:5-9; @ 1953: 195-196; Sl « B 1983 : 177-179 : 261
262.

L (3,15,5), (4,34,9), (5,65,3), (6,111,9), (7,175,7), (8,260,9), (9,369,3),
(10,505, 1).

F4 Y (RIF®D) Theon (248, XV v w; H2H)

1

2.

Peri tén kata to mathématikon chrésimén eis tén Platénos anagnosin (7° 5
bV EFOBICRICII DM M) 125t

HIEE2H [FROPMENE2ATE] 00, 1 ~00ROKHZE~S
720 (40~49%1) DB T, 555 (9, 1), (8,2), (7,3), 6,4 DHEFDENL
NOBRTH TS5 2 LAEMICHRA 572010 3RO ERKE () ¥+ XFE
A 203 (ML 6), chdbofMgdidesnZnl Tk 5 Z2HATENCHAD
&9, TOMAEY — b vid “Earliest suggestion of a magic square (excepting
the Chinese tradition)’” &35, L L7F4 YBELOMPBIKKEE &, £
HOEMFEETHS 5 BRTHO2SZD 2 HicKIFN TV AL CBERTSH
DD, ZNZNDOXICSE ZMAFFSICIE L FEERIL D, > TF4 ~iC
(TR DRBEDD > 7o ERBNAIT

Dupuis 1892: 166-167; Ahrens 1917: 193-194; Sarton 1927/75: 272;
Cammann 1960: 118.

633



ErREFEMETRRE 13835

BARHRE > AR

7 a2 —7 — Albrecht Diirer (1471-1528, ¥4 v; {&H » %ﬁﬁ)

1. $RARE Melencolia I (B3> 1), A.D. 1514,

2. FESIREOPRT 4 CREICHS) 2#<. REOHIEFLIANTHESAT N
T35 Z ETH L.

3. Panofsky 1943: I, 156-171; Fischer 1953; Cammann 1968/69: 292;
Folkerts 1981: 322.

4. L (4,34,19).

kw2 £ Y — Sifi Kamal al-Tustari (158, 41 % 5 4)

1
2.

3

Ghayat al-Murad (FZ0EE), A.D. 1448.

PrER L 6 D718 « 2005 - 2005 - B0 5[IS KA A T &b b, FEMIRR
8, Columbia Univ. Lib. itE&A$H D,

Cammann 1968/69: 192-193, fn. 26: 195-196: 205, fn. 56: 206, fn. 59:
208, fns. 62 & 63.

Fw44 Dudhai (4 Y F, 9920755 —va) OHFE

1.

2.

3.
4.

Yy VIHIDOF o £ 41CHBF a—4 » 27 v (Chota Surang) Fpz (11
RIE OB OBOEBADD Y ¥ 7,

AHM L ESHE RT3, Cammann SHEHT 351, ) ¥ 7 VBN
BTooEhTiEkbEHicH 5,

Cammann 1968/69: 273.

L (4,34,11).

‘> —=# =Y a3’ Nagarjuna (2 HHEH, 1 ¥ F; (LEEE - B

1
2.

3.
4.

BEh#E Kaksaputa (8F ?). ZFEREREL. HEZBEAOT IS 0,
BOZERT 2 EM 100 D 4 FEX, TR« BEA  BRULELSDOBR L
LTHEZ LN TS, 4. 7. 488K,

Goonetilleke 1882: 84; Singh 1936: 275.

L (4,100, 4).

+—3% —+¥+ Narayana (U4{E, 1 ¥ F; %20

1.
2.
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w FEORR

D, WEE, FEICHOO W 255, Rtk Feomsy (B« BEUTE
BHOLBICEA T3B4ME), BHOEMERSHHDIEDH, Bl (=/%)

FEOED F 2B (ERAb¥E EBRAD 4 D s —v), & (=83 F
BOEDF 2R (V7 ¥ keI mRSERE), FHAFROELL2E (BERE
Dk L BMANTE), REMTHS, RERE LT, 22U LEOHEEZHES
EbE RO EFHEERE L TZOBELZBERICENEZ 2B RED/E
D ERNG,

Cammann 1968/69: 271-290; Singh 1982; F[& 1985; Singh 1986; #k
1986; il 1987.

L (3,151, (8,15,2), (3,15,4), (3,15,5), (3,15,6), (3,15,7), (3,15,8), (3,15,
PN, (3,24,1), (3,24,2), (3,24,5), (3,225,1), (4,34,2), (4,34,3), (4,40,1), (4,40,
2), (4,40, 3), (4,40, 4), (4, 40,5), (4, 40,6), (4,40,7), (4, 40,8), (4,40,9), (4,64,
1), (4,64,3), (4,64,4), (4,64,5), (4,64,6), (4,64,7), (4,64,8), (4,64,9), (4,100,
2), (4,100, 3), (4,306,1), (5,90,1), (5,90,2), (5,260, 1), (6,111, 3), (6,111,13),
(6,132,1), (6,333,1), (7,238,1), (7,238,2), (8,260, 1), (8,260,7), (8,400,1), (8,
400, 2), (10,505, 2), (10, 505, 5), (14,1397,1).

[Tl a3tid, BA)

1.
2.

3.
4.

W& R,

WEEOfHIC [THEY] & LT3 HEDLDD 3 D0HFIEEX 3 [AEZ—
HAAZM], [WEEE, ==K, St TEEEARZZAARNL KR UE=Z0
HIRB_OBFIOERE LTELZON TS, BOBFUIFBEICIE SR,
K& 1980: 136; #k 1988a: 238.

L 3,15,3), (3,15,8)

/N4 % 4 Abu ‘Ali ibn al-Haytham (965E8-1039, 1 2 5 & « N J HE; 5% « R

1.

X - Y - [RE - HE)

Magqala 1 a‘dad al-wafq (FREEic DWW TOHE), BELET, 12f#EOFREIC
B4 % Fatih ERTORIHIicED@S>h 3,

BHR OB RO SHMEE (EdARLEZh s OmBOThdAR, Eic
thoefT ERRFIMBTRTEMERL S T L), BERO B REE O DB EECH
ot Bl L CARHROMB ICH 5 2 DOEFTXITRF ORI AR ORM, Bl
BEMIKE LYY, FHEOEDF (WERFTHE), 8m+2 ROBITHEDIED
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3.
4.

By REFEMEAERSE 13%35

B (BB AR T 0y 7 ERE), SEIHIhTO 5,
Ahrens 1917: 203; Sesiano 1980.
L (,65,2), (10,505, 4).

»¥% 1 Paolo dell’Abbaco (1281-1370t8, 4 %2 V) 7; 2%

1.
2.

3.
4.

Trattato d’abbaco (B#E ca. 1339); Trattato d’aritmetica (BATE).
KBTS 5 6 Hl s BicH 32 9 HEZBY, = OHHE 2R~ 2 HsfERE
[Ei NN AY AN

Folkerts 1981: 321.

L (6,111, 1), (9, 369, 5).

/N2 Y — Hasan al-Basr1 (728%, 4 % 5 A&; i)

1.
2.
3.

?

TN=T —=—=PESOFEDOHHOERE UTERT 3 BUEINTHIT N,
Hermelink 1958: 204; Cammann 1968/69: 206, fn. 61.

72F 4 Y Luca Pacioli (1445-1514t8, 4 2 V 7; 2

oW

De viribus quantitatis (%80 1 OE), 150085,

3THHE~ 9 A LRAEICHIES ¥ B,

Agostini  1924: 191; Folkerts 1981: 321-322.

L (3,15,2), (4,34,19), (5,65,7), (6,111,1), (7,175,1), (8,260,3), (9, 369, 5).

‘%35 v 2 R Paracelsus (1493/94-1541, FA v; §i4il « B « §%)

1.

Archidoxis magica (B OBAZIE), A.D. 1570 YFl, S5 VAR IKFS
NBBED LV, REOEAXRIT A.D. 1570, FIiikAE AD. 1572,
CREICHINT 2 3 Hl~ 9 FECHEFICH NS,

Cammann 1968/69: 292; Folkerts 1981: 325,

L (3,15,2), (4,34,19), (5,65,7), (6,111,5), (7,175, 4), (8,260, 4), (9, 369, 5).

NIVBER (B

1.
2.

636

BN lat. 7359, fol. 111v, A.D. 1300 4> L#%,

Foll. 85r-111v ic i@ 7 v=7 7 — ) X 3 —OHKICE T 55 (Joannes Hispalen-
sis, 1140LF, ITI@&N3B) BEEINTNE, FOBEBICHS DICERIEODADFT
3R L @B IN TS,

Sarton 1931/75: 169; Folkerts 1981: 315-316.



o BREORER

4. L (3,15,5).

Eh b Y s 2RER Q4R 214 vFa3—o v HEIF - B

1. Erfurt, Ea qu. 361, fol. 59rv (14f@#1%) %, ©7 b Y7 = (Picatrix) Ofx
HICBT 5 —BEOERCEENTVEEERVL 4 PVREDT 7 A by

2. 3R~ 9 HE 2 LR ICHIC X ¥ TRY 5, ERIERBNIZVD, FREOME
EEREE (ERF2E) KOV TOENI X YV v B8H b, 7—=—RETT Vv
ot N

3. Cammann 1968/69: 291-292; Folkerts 1981: 316-320.

4. L (3,15,2), (4,34,19), (5,65,7), (6,111,1), (7,175,1), (8, 260,3), (9, 369, 5).

7774 EBE (2, 127 5)

1. Fatih 3439, foll. 178r-182r. %% « 2 4 b KE, Ub LL2HICIE#EE,
2. BALEOEDSH AR,

3. Sesiano 1980: 191-192.

4. L (8,260,4).

7 —=— Abu l- ‘Abbas al-Buini (1225#%, 4 X7 & «1t7 7 ) 4; B

1. a) Shams al-ma‘@rif al-kubra wa lata’ if al-‘awarif (K &72%05% & AT S
DKE).
b) Sharh ism allah al-a‘zam (FOZELZICDVT).
c¢) Al-Durr al-manzim fi‘ilm al-awfaq wa-al-nujim (& SRR O 2RI
DVWTOHEKOED).

2. a) ERAHTIE CTIES NIcAT A, BT icog (FEXFREHIEMESHED)
BHRHAAI 4 KBS, LE (- TERE) LHHEOFISKERT 5,
b) BEHOEIC L ZEEORBDOFTHDIED Fo #HHEE - HIIORHD 3%,
RD3E, REDIHTHLRD S FEEIES, BD OFIEDOHTAR A~
STEDTYWE, BRAFNELRS, BREOCKTHAINAD»> TEHDTYL, A&
HEE FHEEFEUREED, o4 FEREFIORYID 8K EEEHD 8%
A, EROBERMD 4HED/ X8 —Vicht > TES.
c) FEDNHE (F - BF «B%), EROEMEEDHEOED (ERS00D 4
HHEEETLS0D 5 FEEF & LT, BAFEOIEDE CEAREK, BEHE
DIEDTT (BB OVEIC X DB 2 FICEE I Y 3), B (Bt-> TERE) &HM
OIS, 2B,
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3. a) Ahrens 1917:199 etc.; Ahrens 1922; Schuster 1972.
b) Carra de Vaux 1948; Cammann 1968/69: 206-207.
c) Bergstrasser 1923; Hermelink 1958: 203-204, 207, 209-210.

4 L 3,15,1), (3,15,5), (3,66,1), (3,90,1), (3,111, 1), (3,150, 1), (3,192,1), (3,
786,1), (4,34,10), (4,34,12), (4,34,13), (4,62, 1), (4,66,1), (4,80,1), (4,86,1),
4,88,1), (4,94,1), (4,104,1), (4,113,1), (4,119,1), (4,120,1), (4,125,1), (4,
145,1), (4,213, 1), (4,302,1), (4,315, 1), (4,483,1), (4,731,1), (4,998,1), (5, 65,
4, (5,65,10), (5,66,1), (5,145,1), (5,150, 1), (5,205,1), (5,299,1), (6,111, 5),
(6,111, 8), (6,111,11), (9, 369, 2), (10, 505, 3).

77 b ¥ Platon (427-347 B.C., ¥V v »; )

1. a)?
b) Politeia (E).

2. a) A R7 AMATHFEN/CH BNMAMA T (M1.5) 2T v=7 —=—1B77
b YICRTDS, MEEIN TV, %7 Khafiyat Aflattin (77 + Y OME) &
BT AERTRNXFEMPEESFEDON TS L bh 2 BHEHEIRRY,
b) TEHR] wHh 2 5720F 2275 (27X27=729) K X-> THMAL LD LD
H 505 Browne [T X > TR ENTV S, K THEEEOHILIFRHE,

3. a) Bergstrasser 1923:228; Cammann 1[968/69: 189, fn. 19, 202; Ullmann
1972: 365.
b) Browne 1917.

77 ¥y 70 PER (SHE®RE, X4 V5 $EH)

1. Frankfurt, UB, Ms. lat. oct. 231, foll. 133r and 140rv.

2. Fol 133r T, 3 4R 5 FHEME LTHAMOIEDS GEERATE) %
B3, Fol. 140rv TiZ, BEERMTEL 4 FRICIEAT2ENT S ORS
B TOEM, VTN RTER,

3. Folkerts 1981: 323, 332-334.

4. L (3,15,5), (5,65,6).

~ —)v— Thakkura Phert (14§28, £ v F; 8%« R ¥ -BRE - EW¥ - =0
¥ ERY

1. ¥%¥E Ganitasara (5FEE), 13155 .

2. WAERIR [FRBICETIH] T8HMEEP L THBDOEDF ZEB~NE, K
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3.

4.

FHEEOREE

HiTISLT, -8B (=8%) - BFHEICHD, FHEEIBHECELTI—
BEEEZE5Z 505, BHICEALTR6 el BE2REANICEL505, AHE
DOHRITODWIFTEICLE D ERIUTH 3 WERFIH EHATHE) 3F
TR S, BHFBIBESD 4 FRO,0 a2 —vicks,

#1986 iv-vii.

L (3,15,5), (4,34,16), (4,34,17), (6,111,2), (8,260,10), (9,369,4).

vy FEEAR 3D, 427 2)

1.

a) Princeton Univ. Lib., Garrett Collection, No. 1057, A.D. 1212.

b) British Museum, Add. 7713, A.D. 1211 (?).

FTERE > TlEONITFFHFE B 28T D3 BEMITIRHE, b) i3
£ D4HMHE, AAREOBFISIEADISH (RERMEHBFESLE), %
Nic20h M RHAEREICX3) BEE2EL bR 5,

Cammann 1968/69: 196: 202, fn. 47: 204-205: 292, fns. 57 & 58.

‘2 —FF—v" 5 « 2—1' Manadevasiiri (4 ~7HE?, 1 VY F;YV% 41 F%

Ll

Sattarisayathutta (55 -t-+).

SEFIL70D 4 J5 e 2 ER 3ULo

Kapadia 1934:150; Singh 1936: 276.
L (4,170,1).

£z a7 1 X Manouel Moschopoulos (1300tH, &4 > ;¥ | o v XH » )

1.
2.

3.
4.

a—

1.
2.
3.

FhEIcB$ % [#4] Paradosis.

MBIC X DFE < B4 «BFHO 3ITICH, AHHEOED T 2 E (BMATHE &
HEERATE), BrxFEOEDH 28 CIARE & BEMD 45D /52 —V)
25ZBH, BEFMOEDFRLECELELTET 7 X MICRRI T3,
Tannery 1920; McCoy 1941; &8 1963; #k 1987.

L (3,15,5), (3,15,8), (4,34,4), (4,34,5), (5,65,5), (5,65,6), (7,175,4), (7,
175,6), (8,260,2), (9,369,5).

% 2 Kamal al-Din ibn Yanus (1156-1242, A & 7 4&; fi%E « ¥
?

FHEICET 2END B &b 3 HEMII R,

Sarton 1931/75: 600.
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EHy BRZEEMEFFRERSE 13%3F5

BiE (3, +E; #¥)

1. [BHEEE | X MEsfEsEs), AD. 1274/1378 (B /F).

2 3HMELIME (AR, 4-5+6-7-87E2ME7 D, 9 1051 ET2ZET 2,
3HME 4 FHICBAL TRERENSIED TS EA S (FERBRBESE, RE
B ARERE), TOMEDLOYMLIBT %,

3. =F 1917:10-12; 4 1953:177-194; Cammann 1960: 120-122;
Cammann 1962; #KW 1974: 108-113; F[¥E 1976; Lam Lay-Yong
1977; il - pU¥g  1983: 11-13.

4. L (3,15,5), (4,34,8), (4,34,9), (5,65,1), (5,105,1), (6,111,4), (6, 111, 7),
(7,175,2), (7,175,7), (8,260,8), (8,260,9), (9,369,3), (10,505, 1).

5 7' v &7 Raghunandana (1500tF, + ¥ F; #%)

1. Smrtitattva Frl{ Jyotistattvaprakarana (2 DEH) 1 Garbhadhana (5Zf5).

2. EEOEMD 4 HHEDIEO T 25X 4 HEOWHEIERICE Ko

3. Grierson 1881; Rogu 1987: 108.

4. L (4,20,1), (4,28,1), (4,32,1), (4,34,1), (4,50,1), (4,64,2), (4,72,1), (4,
84,1), (4,100,1).

) —2z Adam Ries(e) (1492-1559, ¥4 ; 35 - gi3%)

1. a) BZHKFE (Rechnung auff der linihen vnd federn ...), A.D. 1522.

b) B=H##E (Rechnung nach der lenge auff den Linihen vnd Feder ...),
A.D. 1550.

2. a) EEOEMN (P) 223 FMOED T BIIOHHEE SPI15 £353) & 45
fOED CHARERE) 2R3, 3ABRELTIE P=7,15,24 04
ZPRT B,

b) FHEDMED A (BEMTE) 254708, 4 FRCAVCIBREREL
—BOBHE (BHFEMEAL) NMEBLEI EHAS LN RS, 56 &
(RtAfREc X 3) 8~ 1 3 D5 5,

3. Cammann 1968/69: 294; Folkerts 1981: 334-336.

4 L @,7,1), 3,15,5), (3,15,7), (3,24,4), (4,34,18), (5,65,6), (7,175,4),
(8,260,4), (9,369,5), (11,671,1).

J)—% 5 V-2
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B HEORER

2k (£ 1S, E; %

L [Z#E :

2. KEWCEALT, [T AHERAGREA=T, RRHEE/NE] IORS NI RIEHK30
DOEHKSIFIL 3 FREICES L & Teboul I3BIRT 5, BIb, 3 HED [l
(7 TX)DOMBENENIE DD [A) bETHEVS D,

3. Teboul 1983: 34.

2% (1011-1064, hHE; BEH)

. TBHSAER,

2. WK - &EERT B,

3. Needham 1975:69; #%KN 1967: 62.
4. L (3,15,5).

—

w7 =3 4 — Najm al-Din al-Lubtdi (1211-67t, 1 2 5 & B « % « RX¥
- T

1. ?

2. TNET VY RA-ANRBIHEICETAESD B LD N B BEMIR AR,

3. Sarton 1931/75: 624.

Fgth# | (12~13fHg, BHA)

1 FEZZEE(?)&ER, 1170H,

2. BRADHIIC [FHEATOME] ELT3HFED /DD 2 DO KA 55X % : [pup
EARZ=EARAL [AEZ —FHA A=ZEL

3. K& 1980:136; #& 1988a: 238.

4. L (3,15,3), (3,15, 8).

4. 5 Bl FE R &
4.0. TERKHE: @ 4> 8

16 LRI CHEDEREZ DRV EERBRNTNBALIL, 177 =V« T y=
YT r—, TN=NAHL, Th=T—=2—, Ty=UvIr—=—, TEHE, B,
ERaAFBR, R—IV—, F—5—FFEHEBNE, ZCTRINOLDARICE>THK
TALE NI AERE A MK BT EERITHENT 2 EA2BNET 5, B > TERESR
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EyREFEMEFARE 13835

NENTWRRVEE EOFEICEL TE, BROBREILBSA, EREOCHAISC
CTRITOBL (CHIKBULTRESESBR ., 4200 OERELZ 2Tl RO
XD, L CIKBOIEZRORBRERBHOBVRIEROBAEL L
(F1R3H) O&FETHE, TRIMTINOBEIFRIN TN e»iIE DBAR
W\Thd, TLPEOTNRSCBT 2EFR, RBERICHERTIEF LT 5, €
S THEALACNMEFLORREIBEFETHSERREEOL, FREBHORRICTK
> TIEFEANB L BHESETITHEEGEHCHE T L 2N » TH &,

* * * *

1. 3 FREOER (ERIFD
1. F2b5YHE U 7TV T y=475—)
2. BBESHE (THHE, 6
3. S () —2)
2. 4 FMOMER (EEED
1. FrbrovhitE vy —=— F—5—%F)
2. ARERE BHE, Y -—x, BRMD
3. BEFIEE (R—r-)
3. #IIME (m=2k+1) OFERR
1L AT
1 WERRHTE (ML)
2. BT (Vv »BEER?, E2a7v X, F—F—FF, Rt
BEX, V—R)
3. REREFTE (Exa27eX)
4. ERATE (- )
5. #BRAFTE (75 V7 70 VEE)
2. Ehagbdik (F—7—%H)
4. BrJE (m=4k) OER

1. WA
1. WAaEITo .y s E#EE (X755 —4=—)
2. WEBE (7774 tER, VY PEBEER, 7—=—, EX370X)

2. BEHID 4 FED/cg —Y (EXRIFRR, R—NV—, F—F—FF)
3. Ehéb¥E (F—35—%7F)
5 {BHFE (m=4k+2) OFER
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H HEOER

1 BORART oy 7 E#E (N1 4 8)
2. VIS (-7 —vF)
3. NARELEE (F—-7—%F)
6. BEWVE (F—=—, V¥V —=—, YaFg7zl)
7. EROEMEE OFEDOER (F—=—, YVIPp—=—, +—5—%7,
SUFVEF, ) —=3R)

* * * *

4.1. 3HHOLER (D)

SHERHFEOVLOTH 20 oFHRICHT 5 —BIEREICE > TR C &
BHEKZ, LErLchidBEdHE< Loaoh, LB LINTETEdbH-T, #
DIERELZ FEBICBREONB T EbH -, HERIRT ST EORICHEMBZFER
BEEZBOI O THET ZHETH LD, ChiC P20 TRIEORE, BT, RU
4.3. 1. 45 B,

411, F+ 7 VHE

F ¥ b7 V4 (caturanga) &3 4 ¥ FEROBES —LTHY, ZhhBhEPH
BEELZRBLT, d20VREEV— 28> THRNMEI O TIFHER D, T35
ET7TABHLTI— 0w INEZONTF R EB - ER I MONT VS, Z
ORICHOBPTER, TLBBEOV— VB EBEL TV -2 THSS T ERERIC
BBRTX5, COFXF—bPH—H—VEIRL Y+ D7 X 5w [ (531-579) OERICA
VEDPORNVY yAERINICHRORGERHANV Y yEBTREULAECHEND 2
[FHE 1974: 257-267],

47T =Y+ To=tT7 3 —REDSNY +=T FETHEF + b5 VHF ([ 25 Lt
ATRREE-TY» b3 vV dEhik) OROHZRMAL T3 FROERES
RORICEZ B,

Zh b DA, EEODOEE (hisab) I8 » THEY) <O¥F () > 3haT [(O#E] ic
BB, WILHEIZE(?) DEETHDIEINLEN>TWL, # UTHARRIITHE T
KBOH> OROBBEDICSHZ EOBICAS, BOTHNR ECd 2HAOKOE
(faras) OBHEE T, B (ramak) D& THTT 5, RiCH L3S E (baidaq) OB X TH
BIcDEHFAD LOAETEND, 2 CERRIEF CHEMSTONS, SO THIEitdh
RIeDEF DO TORICETZETHRBIEFCE, <HbE>"->0RicBELT, B
(firzan) DB & THY, KT, BRBCIEFT, ARA-THORICEIFICE LT, B0
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EYREFEETARE 13%3F

BETHL, <RIL> HROEFAOTAIANET 2EOMBE T, BRLIEFT <#
>, RICHEIE P 5D 2 EOSE T THRIIEFIC L BOECB X THEL. T
D [HO L, TRTCOARBETHVINTORRIFRTHEE0HITETHS, T
CTOHER, BEOHI<1-2>, RIKCEDH X <2-3>, WICERDOH X <3-4>, KRIC
BHOF XA E<4-5-6>, RICBROFHXZ—M<6-7>, RIEDCEHEE2E5—H
<7-8>, T LTLFRKEZ T TOEDHH S <8-9>TH 5,

([HErMeLINk  1958: 205-206] DMERM» S, < >HERHIFHI )

CNEERTHIER4 laDLSiciE 3, THRAXRF2HMAT [ Vr—ErD 3
FE] ELTHELENCODEFAUEESN 26> T3, 7 LLOBIHOEHET
TEEDHBEICRE > TEL] EV>TVBDIE, 1~9DERNEERS LY
TS, MOBINERCKBEALID 2 —YTELNEPLTHA S, K4 1b ik

TN=F —= —DEFEIHFH > TVEHTH5 [AErRENs 1922: 160],
4 9 2 36 41 34
3-5 7 35 37 39
8 1 6 40 33 38

(a) A3 HE (b)) EMLIO 3 (7 —=-)
R4.1. F+ b5 v AECLIEMED 52—

My b5 YV DBE (firzan) OB F = 2D 7 4 — ViICHET 3058 S 3%IR
INTEY, FVIC—H LB Eh-lc, BEITIKF v+ 5 VYA EF = ROBOD
AGBEFRARICLTBT S,

R4, Fo b7 UHDOF 2 AN FAOIISEER

¥YRIY v b ity 3 TIETHE E
rajan (F) shah shah king
mantrin (KE) parzén (&) firzan queen
hastin/pilu, etc. () pil il bishop
asva (&) asp farasframak knight
ratha (B{E) rox/rah rukhkh (#£?) rook/castle
padati (GRiE) payadaq baidaq pawn

4.1.2. BBESE

TEHEIBEIL, 820 EOLFLLEAONTSIEBDLDNIRES - BES
CEIEN B HFEAB LTS, BESR, TTHELE (D »oBvTivic
WNIFF3IFNDEFICIEELSICT S (K4 2a), RICHLEFICAET 2HEK,
$£129, 3&L7T2HE#ET S (4 2b), HBIC (F7 R MBI LTRWD) B (2,
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H FEORE

4,6,8) ZACEI XM LTHMESITIFIOARICILE L T E (H4.20, BEE D
AETH 2, TOBEAGREFLE (WBT) oA LKEN, HRTZORB3BHK
(28, 4&6) THb, HRIIALICEE, [Z=F 1917: 10; Cammany  1975:
719-720] 2R, BT DOHHEZ 5 KU EOZFFE~ —AL I NISBERARTEICS
% (4.3.1.588R) .

1 9 4 9 2
42 4 2 N7
7 5 3 > 3 5 7 > 3 5 71
8 6 8 6 VRN
9 1 8 1 e

(a) [ EEaNEAT ] (b) [—hB=tB8h] (c)

B4.2. BEBHIC K LEEDER

4.1.3 SFEHE

THEL«)—2IM43DE>CETHESERICENTLS, EFD2EALED
8 2 #1d 5, [FoLkerts 1981: 335] &M,

6 > 7 —

N ! 6 7 2
1 5 9 > 1 5 9
AN (2EBEEH 4 4 4
2 >3-4

R4.3. T7H s )—RDSFH

4.2. 4FHEOPER (EFID

AHREIIB A FEOVEDTH 500 %FD—BHIEREICK > TES CZ EhHE3
B, 3HEDOESEER, 4FELERELINTEY, ZOERESERNICEL S
ﬂélééfo’)?‘:o

4.2.1. F¥ M VHE
Fp b5 vHICDOOVTI, FiE4. 1. 158K,
4.21.1 PV Yy —=—DFH,

D FFRVOSEERDOLSICEL (K4 4a BRD,
11 B—NAROBYIOHE I
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By REFEYETRERS 135835

: Betis g A8 H i

BEICHIST 2B H IT;

D BiCHIs T A8 H I

RO EIC;

BicHis 328 HIC;

BEICHIST 38 H i

BICHIS T 58H I,

2 BOOMBEEEDZ, 0L, HEBELRICHIETIHEGED ICZHE)
EOMM 17 (=4+1) kKIEEHLHiICT 3 (K4 4b),

([SEstano  1981: 258-259] £ IR)

??'\?@U'IACO(\D

8 « « 1 81114 1
2 7 - 13 2 712
3 - . 6 316 9 6
© 54 - 10 5 415
(a) (b)
R4 YV y—=—DF v b7 VA

4.2.1.2 F—35—%F0FE

F—5—%FRF LI VHOEOEXAEALLT, ik [BERE] & [—
SBX#HB] OB xA2MZ 5,

BN K DAETZZOFOOKEF + b5 Y FOEDCE & Icky, $EEEBIREOREE
BMEBLU—DBEHBIRIVES, AR EARY DEDOHET, BEicky, HEZE
HBEMBEV, CORUBHASOBE L0125 B (4 FE) KBELTRYShi, [Z
DX 5 ICTNI] KECHAKBBICH 28F, BEICHALEE, IBRLECHIHBFO
ZHZENORMBENICE L85, ([Fh 1986: xii] BR)

1 81312 114 415
1411 2 7 8§11 510
4 516 9 13 216 3
1510 3 6 12 7 9 6

(a) (b)
45 F—5—%FDF» 7 HE

COERRO Y+ —=—OEAIVECRETHD, ChEFroFEEESC
LIBFBERTRETD B, 77X riRCn®, X4 50200 4Kk (FRLUTER
%) 525, CONTREBRAZBEL EXEC TEOH | 233,k 5,

646



W FROER
4.2.2. ABRE Gk

B, V) —=, BRAEZ, Bso& UIKkT—RIL (B4 HREA~) LTS HE
TENICHEZE5Z 3, ELELEEREO—RILETDEL LS5 TH B,

D BER¥EZEZ (4. 6a),

2) MARLEOEBOLTICERT S (K4 6b), ,

([ZL 1917:6; Lam 1977: 296; FoLkerTs 1981: 335] &)

K46 3EAYEEPEARNCE->LBETH L, ) —ARGEZALEDLLENDH
KiHEZ, COMABERMEL 8 P EO®E ~ FkE (n=4k, k>1) ~—@R{tL 33
i, ROESICTHiEX i,

1) BREKEZES,

2) 2UE4TAFONEFE K @LOREbDEHEL, Tho /NEFHOE

AR EORET X CTOERBED RLICE L THLEFICE#RT 5,

CO—REFEBER LRVAEBINRE LD EBT (4.4.38) BB AAHR
HEDIES D, AURBICAID S BOFIESHHEILE > ehbTHAH BRIRAH (B
Z5 L ITHRLM) A OFETHES N ERBh % 8 ks Subhasundara o
Yugadidevastotra (¥ » 4 +HORH) KT r4 22 Y v bEEc 3-4-5HM
Eikic) LEhTWB, [Karabia 1934: 151] 2F,

13 951 4 9 516
1410 6 2 14 711 2
1511 7 3 15 610 3
1612 8 4 112 813
OR=FS- (b) 475

4.6, HEOMBHRERIEIC L B 4 T

4.2.3. HETEH:

By s T e R—V—BHICHEEFNETECEICE> T4 HEEEZ 5, FIEBEDH]
P L BATIEF BEARICE > TOEORFY DN, ChRFBOBFERE BRI
UL LIz DIEAI D, BER—NV—DF 7 R MCHFEORIZEL 130,

12, 3, 6, 13, 14, 5, 4, 11. ZH5—K [O¥] Z—D>—DHBICEEL I, HEN
73 [R¥] 155h5. 2, 9, 16, 7, 8, 15, 10, 1. ([¥k 1986: v}l BH)

- 12 3 613

- 14 5 411
716 9 2 <«
11015 8 <«

R4.7. <_—v—DOHIEFIEE:
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By REFEMETRARE 13535

4.3 HHH (m=2k+1) DERK

BHEOERIEICE, BTENZHEVELIICTNE, BAHICIATELER
AOEED2EBONEH B,

4.3.1. T

FHTE LR, BoNHETEIOEBHDICHEATOL LS IKELBZEDFOBR
MTHO, EFREBCIRAZERND 3, RMTHERIED FBHHEE B4 TOHFKK
WHRATE3DT, AV FTS5E7 a3 —o o SHRTCHELEN TS0

4.3.1. 1. WERXHTHE
TN=NA H LRRDX B FHEEEZ D, CNRBTRNFHERAMTHE (23—
oy /¥T (T Bachet de Méziriac D 5EEE LTES) OEEMLS LNV, Fi, D
THRYEEF ) v v BOERR > TELLANENIE, BoNBEFEIZER 2
7o ZAQEMMTETEONE LD EFLTH B,
D EFAPSENENDT I ETEOBERICH » THRKME E/E 3 (K4 8a),
2) ZOHEZERT ZREFHOKLOTEEREATNENKEES, ZLTZ
DNEFHOELE, KEHFEOBEDREDOREEHAT, NEFEH%E m?
BOBBICRT B, 35 &, (m2-+1)/2 EOH B ICI3EICERREDHMBA- T
W5 (X4.8b),
3 NEFEHIOSRAMULILADOEAZARDENENE, FAWNEF KO
BICERZ2ETEIBEHT 5, EiC4SEEET S (M4 8c),
([Sestano  1980: 190] £R)
COFETRIHHEBEFIO BRBED PIc N S WK TR O N 30 THEAST
BEERZEKT B, 48135 FHOBEENRT 5,

5 4 3 2 1 54@21 3 20 7 24 11

0 9 8 7 & 10 <:§><:§> ™ 6 6 8 25 12 4
I5 14 13 12 11 @@ 13@11 9 21 13 5 17

20 19 18 17 16 ;20®18 171 16 22 14 1 18 10
%24 2 22 2 |25 |aY@2 2| 15 2 10 6 2

(@) (b) (c)
4.8 A L2 ONBESBTHRICK S 5 7R

648



o SO
4.3.1.2 BEMATE

TCTIE, FEDHRNAAHLDESREBEHNOTRGES LT, Bt 0Bz
DICE EIEDBOHEATOL FEZBEMATHE EFERC ST 5, Chicd, EThd
HELEBSITADIDILL> TV 2D 7 ) =—v 3 VH B,

43121 =xa7laxDOFE
T30 ZARFPRETOMBELSHBEDTETHCRTTELICELE, HOR
MELLDZERDELH IS (K4 98K), [#h 1987] BH,

D ESHOPRETOMBEICLZEL,

2 ROEBFOMOMENSZFNGADTHRITITH2EEOHEBEOAHRE] (A
BROAET) KB, CNERVET, LEULEFROBTRINLES LER—
W2 EIBEFKZF—FYOLICRIET),

D mEOHEEL LKL THICHEE VBT ELE0T, ROBIE
BOBONEDILZNOEDTHAT [TH3EH] ObEICE S, 4FTLY
fTic#ds,

9 VEOBREEFEDRT,

EXaFraAHERChE [2 31k HE] EFATVS, K493 O

TEOLNI 5 FEZHIRT 3, chid, M4.8c DEELTHS, AL, RIEDLSD
A LAOWNBRAMTE CEHRBE2ES &L &, 77 ETHEOEATRELAFY ¥
+BOBERICR » TEPOE~HEE~NE, BOoNIFERER 22 APBTLT
BEZ25DELL -T2, it-T, 125 L0FEMBER a0 R cEELEZ
TAHERFFICEZL DN B, BETH L Y —2bER IS0 AOFEEZRETS
[FoLkerts 1981: 336],

1124 720 3
41225 816
17 51321 9
1018 114 22
23 619 215

B4.9. €=z 3o ROEMMTHEICKS 5K

4.3.1.22 F—7—YFDHHE

F—7 =Y FRBAFO—LOhRb DD 5, ETHFRHRBKBCEELT, 772
FCIRSFEAERME LT8BYFRTO —Y2RRLTNS (K410, HDHE
AlAE s B ERDESICIEZ, [Fk 1986: xxvi-xxviii] B,
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D BABOLAOLOFROBE I [HFIOME] 2B (48D OREEHELS

%)

2 ROBIHDOhROBEDOBEICE (2BD OFAREMESH 5),

3) ZTIhoHEANGAREICR 2 EEEEL, LELVEAROHETRINLES

LER—T 5, ‘

4) mECKAEBEL L~ U THICEEBE VW HBICITES/E0T, ORI

[BE] Kb 2PHEICE %, 4% T&ETICHED,

5 UEZBLET,

[HFIOHE] EVSEREISOEDNL LS ITF -7 —vF RERBFIDADE
FlHRBIC BT ORAEE LT E, EEHIZN A 10e /% — VICRNETL
ZhEh24, 90, 238D 35, 5 Hk (K451, 75 (R4.11) 2HBTF T3,
CNSIAVONBHEFOKRDFICONTIE 473 2. 18K,

6 7 2 8 3 4 8 1 6 6 1 8
1 5 9 1 5 9 3 5 7 7 5 3
8 3 4 6 7 2 4 9 2 2 9 4
(a) £ EiciEts (b) ETFic#L (c) A Lictt (d) £kl
4 3 8 2 7 6 2 9 4 4 9 2
9 5 1 9 5 1 7 5 3 3 5 7
2 7 6 4 3 8 6 1 8 8 1 6

(e) HFICHL () ALkt (8) ETic#Ls (h) ATFICHEL
X4.10. F— 7 — v OEMPBTED 8/¥4 — v

31 29 20 11 58 49 40
41 32 23 21 12 59 50
51 42 33 24 15 13 60
61 52 43342516 7

8 55 53 44 35 26 17
18 9 56 47 45 36 27
28 19 10 57 48 39 37

E4.11.  F—35—¥F OBMFTHEIC K B2 ER238D 7 HE

4.3.1.23 R+ UvEROBEMAATE

ZEERFORAMVER (T7E75E) T, PLOEOKEP KD SEE, mfE
BOWT—KLIELEOROBDE &H (BIBBKUEH) a1k E%E TR 2 AMNEK
WThHbd, TORAUEELDELRDE SIS (K4.12), [Saman 1980] B,
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o HEORER

D EFEOHROBEDOTCEDBBIICT ZE <,

2) ZCHOLELCHTLRBOEAEBONTY L, RELEFEOETERIAL S
LER—HT 5,

3) mMmEOHEEBEL E—KLUTHICHEBOAHBRTESE30T, ROKIEK
BOBDOAMED S —HERATEDHBEICE &, 4 TLHTITED,

4) PLEBROELTELARE-725, RORBPRHDOT S LOMBICE &,
B & SEFTICE ERRCRHTT 5,

5) —RUTHICKEZBEWHMBIITEY -7, ROVRBBEROBDMEDIS
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4.4.1.1 AT o v 7 Bk

SEOMEA16D7 v v 7Y, WAKRLEDOT 0 v s 2RLWRICERT 55k
T, 12HREHTEDI 775 —4 =—DBKZA T3, TORAUZZTLDBERDESIC
7% %, [SEstano 1980: 193] &M,

1) BR¥EEES (K4.18d),

2) m? (=16k?) @O#EZI6DT = v 7 (k2 @OBEP LK B) KH 0 5 (K

4.182),

3) MARELOT oy s 2PLARICE#T S (X4.18b),

4) HHBULIKETa v s OPT, BEDPLHEHRICERT S (K4.18c i2 k=2 & k

=3 DE,

M4.18¢ 3 8 HFEDOHTH B, KZLZOMRIBRMICESHTHEER L2 DTS
D, 772t (BE) i,

k=2: b a=>c¢cd

DCBA MC B P d e ab
HGF E HJ] K E _
LKJ I LFGI k=3: ¢ b a =g hi
PONM AOND fled def
i h g a b c
(a) 1607 a v 7 (b) A fRA#: (c) 7o v 7 ROARLFRER

655



87654321
161514131211 10 9
24 23 22 21 20 19 18 17
32 31 30 29 28 27 26 25
40 39 38 37 36 35 34 33
48 47 46 45 44 43 42 41
56 55 54 53 52 51 50 49
64 63 62 61 60 59 58 57

(d) BAREE

Ey REESMETARS

5758 6 5 4 36364
49 50 14 13 12 11 55 56
24 23 43 44 45 46 18 17
32 31 35 36 37 38 26 25
40 39 27 28 29 30 34 33
48 47 19 20 21 22 42 41

9 10 54 53 52 51 15 16

1 262616059 7 8

(e) 85l (k=2)

13% 35

X4.18. 427 75— =—DO3AaET o v 7 Ty

REBIDOFELD & 5 EHBIK, BAREDT oy 72202 LTHO 7o
v 7 2R ICEBR S 2 FETEO NI ERONZ 8 HlEAS, 4 ¥ F@ Dharma-
nandana Q74 ?) @ Catuhsastiyoginimandalastuti (¥ + 4 % &%) oOthT
EREINTWVS, [Karabia 1934: 153] B,

4.4.1. 2. NAKRE
COFERI— 0y STREAISORADFEELTELTH AL, ATRELE
I D7 77 4 EEREZHDE L TA 25 bR THRON TN T E055h»>T
W3, FEMICRBEPT AL ) 24 FEICHLTOAKI 2 A BE
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1.6.1. TN=F—=—DFik:

T=T —= —@BEFIOEBHAl (3 FEEIT4HE) DS REBICAMNTE D,
BURANRE->TL 35 HETHARET 5, [Carra DE Vaux  1948] 2R,
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D K4.27aD&Hic, BENRS 4 FBICKEIIORNO 8 HEEL ., BYOHEI

BREDOSHLEINS, TD4HFEOEMZ 2m24+2 TH 5,
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DEE),

1" RPIOFBELELEAICEL

20 ZhiC 2r+3 A8 (BED =EEAICE,

3 ALEACEOCLRNOFE» OHO THREOF R 2r+1 @2 L T £ F
EEWHESIENS Y 7H 7RICE L,
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5 WMOBHELEFOMBKE R, 2ChoEwThE A K -HLERLEH
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8 BOOBBIKE, HLVAIBEOMS m24+1 1085 K5 CHEEL,

3 HEORICE 122 ZRVET,
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5 ABNCHELAOKOROEEZOEBRICE S, 2l pomHTL T k-
TEyryvyr/rRRieEEEL
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4.7. FEDOEMEFEO>DHEDIERK

BAR¥ 1 ~m?2 2l em FROEE, ToEMT—HMNIC,

P=m(m2+1)/2,
TEZONDY, B—E[F] OFHT BEN LI I, BRE LRI LUAMSHOH
HICabE THEMEL NS CEHEL, ZOBARITENMBEL LN TEY, £
NIKELE THINERD BLEND oo TOLHIBERDEM P ZHFE>m HED
VERBEIRA RS L 54 Y FTHEINTV S, TZTRARTLDT V=T —=—L&
Ty=sPVVr—=—, AVFDF—5—F%¥FEF7FVEF, TRLFAYDTE
L) —ROBEERE D,
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TIETEOTNI 7Ry PRF) Y+ BPH YR ) v FEOBALALLSIC
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#- T,

a={P/(m/2) —(m2—1)d}/2,
CE-»THIHa 28D S, K4 38a B3 TNn=7—=—05Z 5 EM0D5HETH 5,
LZTRd=21kL Y, a=6 £FHLT, BEHVE (6.1.28) TEEEIILTHS
[HermeLiNk  1958: 210], i3 % /e EXNT d=1 & Lz & &0 RMER,

a={P—m(m2—1)/2}/m,
bEX 5, COFEHFIEROTIE- 2HIR, BAY l~m?2 20T &
AHED K HIC (a—1) ZMA/2dDIKILD, M4.38bc iz TN=T —=—DEMS
Ahrens [1922: 162] 2388 LT\ 2 35l & 4 HEOHITH D RN THhd 66T
bb, ZD66RMIESNTF —0f (Allah=1+30+30+5=66) icxtisd 3, &
723 HHIR VWDbWE Jr —END 3 HED R — VTR, 4 FER T —=—
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4.39),
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(a) ERI500D 5 HkE (b) EF66D 3 HkE (c) EFB6D 4 FkE

[X4.38. FEBIICK B HE

4 9 2 81114 1
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3 5 7 316 9 6
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(4.39. 3 5L 4 HREOEAR K —v

4.7.1.20 BERAFHD/ g —V THINDO®RYEEET 5% (454
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at+4 2 7 a+3
3 a+7 a 6

a+l 5 4 a+6
[X4.40. T =T —=—DFH:

F=F —=—OEBCR DM, VvV —=—DBEIBLITFETELN
LEONB A5MEE L bHb, [Aurens 1922; ScHuster 1972] B8, %5 =,
L (4,80,1), (4,731,1), (4,998,1) B,

4.7.2. To=PVYp—=—DFE

YV == —BROLIN2BODHEBI DI THEOLDFEEEZL 50, §X
TAFETHY, BAREBZORTN=T—=—DELELALL [F7 VD] 4%
D/t x —v (K4.39b) TH3, [Sestano 1981: 260-264] £/,

1) ZEid4XE GHST28E%E a,b,c,d &T3) o AEAe, XiZ2XF

FTODRTEEDOME-> T4 HIKTEBE4;

2) ZzhPsAoBE,

4.7.21 B—0HE

ZRIAFETXEE 4 FBOE piICsEsAL, BB 4 HOKESE 4 FEOE—FichH
BOIEICE S, 2 LTRA 410/¢% —v T2 XD 1 FOREVY, E/ik 19D
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¥ A2 AT OO0 4T T,
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4.7.2.2. BZOEHH

ZEZ 4EORBEE UTHEDOB-TICEF S VE &iT, ZRIERIRP 2
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