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m
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m
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(eo
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l
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.

belies
mc

tvliil
m

iii
I

N
ib

H
ands

w
w

a
i

i

O
u

t
e

c
2

lb
lie

)f2
1

Sc
H

IS
r



4
JA

N
P. H

ootN
D

un

S
hortly

before
his

d
eath

,
4

P
rofessor

Q
orbani

kindly
m

ade
available

a

photocopy
of the

M
eshed

m
anuscript,

in
order

that
it could

be
published

in
facsim

ilc
T

he
M

eshed
m

anuscript
is

of
good

quality;
the

figures
are

draw
n

carefully,
and

there
are

few
scribal

errors
in

the
num

erical
tables

and
in

the
letters

designating
points

in
the

geom
etrical

figures
T

he
colophon

does
not

prove
that

the
m

anuscript
is

an
autograph,

because
colophons

w
ere

often
copied

by
scribes;

that
the

m
anuscript

cannot
be

an
au

to

graph
by

al-K
O

shI
is

show
n

by
errors

w
hich

w
ill

be
discussed

below
.

T
he

follow
ing

is
stated

on
the

second
page

of
the

M
eshed

m
anuscript,

w
hich

is
the

cover
page

of
the

‘ea!ise
on

the
C

ircu
,,eren

ce.
5

“T
he

T
reatise

on
the

C
ircum

ference:
it

is
the

original
text

in
the

handw
riting

of
the

author,
the

m
ost

glorious
and

m
ost

excellent
m

aster,
the

P
tolem

y

of
his

tim
e,

our
m

aster
G

hivO
th

al-D
in

Jam
shT

d
al-K

ashi;
it

w
as

edited

by
the

poor
M

uham
m

ad
B

ahã’
al-D

in
aI-’A

m
ilT

.”
T

his
m

athem
atician

vas
w

ell-know
n

in
Iran

in
the

tenth/sixteenth
century,

and
his

irrigation

system
can

still
be

seen
in

Isfah
an

,
6

A
1-A

rnili
cannot

have
been

the

scribe
because

the
ow

ner’s
m

arks
on

the
next page

of the
m

anuscript
in

clude
the

statem
ent

that
“it

(i.e.,
the

m
anuscript)

w
as

transm
itted

to
m

e

(in/a qala
ilayya)

.
.B

ahO
’

al-D
in

al-<A
rnilL

”
In

any
case,

the
M

eshed

m
anuscnpt

m
ust

be
old.

T
he

good
quality

of
the

M
eshed

m
anuscript

is
a

sign
of

the
co

m
p

e

tence
of

the
anonym

ous
scribe,

and
the

m
anuscript

is
probably

as
close

as
w

e
w

ill
ever

get
to

the
original

text
of

al-K
A

shi’s
w

ork
A

facsim
ile

of
this

im
portant

docum
ent

can
he

found
in

the
appendix

to
this

paper,

and
al-K

hshi’s
com

putation
is

introduced
in

S
ection

2
below

.

B
ecause

al-K
ãshi’s

text
is

not
yet

available
in

an
E

nglish
translation,

incorrect
or

confused
statem

ents
often

appear
in

the
W

estern
literature

on
the

history
of

rr.
A

l-K
ãshi is

not
m

entioned
at

all in
P

etr
B

eckrnann’s

popular
A

H
istory

of P
i

[5],
in

w
hich

Islarruc
m

athem
atics

is
placed

in

the
chapter

“N
ight”,

betw
een

the
chapters

on
“D

usk”
(late

antiquity)

and
“A

w
akening”

(the
E

uropean
R

enaissance).
T

he
recent

survey
of

ar

determ
inations

[4]
is

m
ore

accurate,
but

states
that al-K

äshi com
puted

it

to
14

decim
als,

and
that

15
decim

als
w

ere
found

by
R

om
anus

(A
driaan

van
R

ootnen)
in

1593
A

ctually,
al-K

ashi’s
w

orld
record

w
as

broken

in
1596

by
the

D
utch

m
athem

atician
L

udolt
van

C
eulen

in
his

w
ork

See
the

obituary
by

M
B

agheri
in

H
ictoria

M
athernatica

29
(2002)

no.
3,

pp.

244
246
See

tar
a

reproduction
of

ibis
page

(19,
125J.

O
n

ai°A
m

iIi
(A

.H
.

953-1031/1547-1622
C

E
)

see
[1

,
160).

tviznden
C

irekel,
‘The

in
tre

su
n

sirnilanties
h
C

iie
0
ii

tL
H

\
i

K
and

the

com
putations

of
ii- K

4ehi
ii)

h
disci

‘,ed
ii

ii
tin

paper

V
an

(7eulen
n

a
i

a
v

In

kncm
n

in
L

o
to

p
rntt

In
t

eon
th

in
1925,

al
K

ashi
‘e

d
e

erm
inatoil

w
a

m
ont

m
i

‘
r

first
tim

e

in
the

W
estcrn

it’
1

0
s

0
1

or
St

K
I

35
24O

S
m

ith
had

een
lo

ft
‘1

tIc
In

1
in

S
ra

w
i

had
apparently

stum
ed

toe
m

anuscript
o
l

a I
K

asiR
/

a
;

so
on

tht

C
ircum

ference
in

lao’
ul

\sk
a6

\l
ia
f

1
‘

ii
ror

of
m

ath

cm
ahc

a
l

A
i

ii
t

1
K

ii
C

ii
siiti

coinm
i ntaia

of
l

K
K

‘a
m

r
ire

tiu
C

cc
a

p
u
t

shed

posthum
ously

in
I 05.

in
[1

T
he

co
K

,n
nied

the

A
tabic

text
vhirI

I
u

c
1

d
i

‘0
ii;

n
K

d
ii

Istanbu
m

alls
trat

K
1K

1
t

1
Ii

C
t

tort,
because

he
did

not
liase

l
c
a

L
th

e
1
0
0
0
’

c
o
o

0
K

B
y

m
eans

of
rho

\ieah
ed

m
anuse

r
p1

w
hich

‘
a

i’
ceO

to
the

prasent
papet,

di
A

t
c’

n
ii

sl
to

I
t

e
lit

t nproved.
h
ati

cs
I

tht
oil

Ic
itt

I
St

on
anc

the
corresponding

chances
to

the
O

ernian
torn

1
0
1

.
‘

a
c

it’
tound

in

Sectiot
5,

O
n

tI
ha

of
hi

u
pert

1’
ii’hi

is
’

t,
1

i ‘key

m
ade

it
tij

ctir,
I

t
It

i
is

4.
m

any
of

his
con

that
ira’

an
con

in
c
d

ha
tin

M
e’n

I

M
ore

than
hail’

of
a.

K
htht’a

To’,,
a’

i’
‘e

(
‘1

0
0

sists
of

a
n
et

2
t

,iI
I

a

bul
m

anuscript,
I

t
0

phi
is

so
a

ha

ables
ore

rilegil
c

hi
c’s

Ii
P

or

the
tables,

w
hich

toior
the

core
C

i
al-L

ash
;

clearer,
T

hK
net’;

m
a’

‘
i
i

‘‘It
I iailior’c

a’
‘a

cc
m

u
t’itio

n
l

it

K

I

IC

‘literif n

i0
ii’e

C
O

n—

o
n

s
.

P
hese

tab
cs

It,
ire

o
p

ii
in

L
uckey

included
cola

the
fir1,

sco’unu,
to

t

ales
and

he
om

ilt‘0
C

a
a

()n
)

tin’
r:

A
rabic

di
i

a
5

i
i

I
K

m
entary

w
hich

tin
s

tn
t

IR
K

0
in

I
C

f
I)

K

367-375].
In

t24.
353-’1241.

R
osenfeld

a
laC

K
a

I,.
115

101

I
these

Ia-
i’d

“
the

I
‘I

iii

I
‘,It

c
O

C
305

a
r;t’dt’

I
the

[S
tan

m
a

the

p1
tO

pci

,
i
’
,
,
t
t
”

d
iii

fllU
J
i

a
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JA

N
P.

H
O

ciaN
u
lin

2.
S

um
m

ary
(fJ

al-K
ashi’I

tre
a
tis

e

T
he

decim
al

system
for

fractions
v.as

not
w

ell-know
n

in
the

tim
e

of

al-K
hshi

A
l-K

hshT
m

ade
his

com
putations

in
the

sexagesim
al

system
.

w
hich

had
been

developed
in

B
abylon,

and
w

hich
w

as
w

idely
used

in

later
G

reek
and

m
edieval

islam
ic

astronom
y

A
l-K

äshi
probably

b
e

lieved
that

it
is

im
possible

to
find

an
exact

num
erical

expression
for

w
hat

is
nos

called
it,

i.e.,
the

ratio
hesveen

the
circum

ference
and

d
i

am
eter

of
a

circle,
7

T
he

purpose
of

al-K
hshi’s

7)’eatise
on

the
C

ircum
ference

is
to

co
m

pute
it

w
ith

such
an

accuracy
that

the
resulting

uncertainity
in

the
cir

cum
ference

of
the

largest
circle

in
the

physical
universe

is
less

than

the
breadth

of
o
n
e

hair.
A

i-K
hsht

and
his

contem
poraries

accepted
the

cosm
ological

ideas
of

P
tolem

y
ca.

150
A

D
,

see
[211),

w
ho

believed

that
the

earth
is

surrounded
by

the
concentric

spheres
of

the
m

oon,

M
ercury,

V
enus,

the
sun

M
ars,

Jupiter,
S

aturn,
the

fixed
stars,

and

by
an

outerm
ost

sphere.
To

a
m

odem
reader,

the
geocentric

m
odels

of
P

tolem
y

and
the

m
edieval

Islam
ic

astronom
ers

m
ay

appear
p
n
m

i

live
H

ow
ever,

these
m

odels
are

m
athem

atically
equivalent

to
the

later

C
opernican

m
odels

[22],
and

they’
enabled

the
astronom

ers
to

predict

the
celestial

phenom
ena

w
ith

such
an

accuracy
that

the
errors

could

hardly
be

noticed
by

the
naked

eye.
P

tolem
y

and
his

Islam
ic

su
cces

sors
determ

ined
the

distance
from

the
earth

to
the

m
oon

and
the

sun
on

the
basis

of
m

easurem
ents

of
lunar

parallax
and

the
apparent

sizes
of

the
m

oon,
the

sun,
and

the
earth

shadow
during

solar
and

lunar
eclipses.

T
hese

m
ethod

is
m

athem
atically

correct
but

sensitive
to

observational

errors.
T

he
G

reek
astronom

y
m

ade
a

sm
all

error
in

the
m

easurem
ent

of
the

earth
shadow

.
T

he
resulting

value
for

the
distance

betw
een

the

earth
and

the
sun

is
only

1/20-tb
of

the
actual

value,

P
tolem

y
assum

ed
that

the
m

axim
al

distance
betw

een
the

earth
and

the
sun

is
equal

to
the

m
inim

al
distance

betw
een

the
earth

and
M

ars.

T
he

Pi.olem
aic

m
odel

produces
essentially

correct
ratios

betw
een

the

m
axim

al
and

m
inim

al
distances

from
the

earth
to

any
planet

(but
not

the
values

of
the

distances
them

selves).
From

the
supoosed

m
inim

al

distance
of

M
ars,

anti
the

ratio
betw

een
its

m
inim

al
and

m
axim

al
d
is

tance,
P

tolem
y

could
now

find
the

m
axim

al
distance

of
M

ars
to

the

earth.
H

e
then

assum
ed

this
distance

to
be

equal
to

the
m

inim
al

d
is

tance
of

Jupiter
to

the
earth,

and
so

on
Finally,

he
assum

ed
that

the

I’he
fast

that
is

an
irrational

ru
n
ib

et
w

as
proved

in
1766

by
thu

S
w

iss
m

athe

rnaticiaii
L

am
beri

7,
141-6].

m
axim

al
disL

nec
if

ha
u

ii
to

tiic
s artl,

q
u

4$
a

tanc,e
of

the
IIX

C
I

s
a

t
ii

c
’a

lb
I

d
ir

y
ala

cc
ii

at

a
etc

attached
to

a
t

sp
tire

a
l’tcli

I’
I

‘

I lotion
w

ith
tes

e
a

O
n

at.
a

tcis1
api

c’s.
a

O
n

equator.
‘11

s
H

i
lb

sj
in

c
1

it
P

a
‘a

s
a

I

th
e’in

jv
crs

5,
‘s±

ci’
cu

t
C

u
iC

i’
cciii

0
a

a’u
ls’

I
‘‘a

tii

P
toler

r
u

nihit
cc

I
o

0
a

ii
c

1
a

20,000
earth-radii.

O
n

the
basis

01
ncm

a
In

na
tate,

I
c

ci
a

as
c

al
Islam

ic

astronom
ers

eliaag
U

so
at’

of
rite

a
n

in
r

‘
Ii

ra
y
’

a
i

ci
,

bu

they
com

puted
the

i
ii

is
of

lIt’
u
n
m

a
an

‘ii”
sn

a
b
iic

w
ith

sitnilar
r

si.lts
a

I’
K

hshi
is

am
a

tha
P

2511,

verse.

d
o

l
i

it
(

h
i

a
a

a
s’

,

‘a
iii

a
tin

titu
s’s

isa
S

a’s”tl’-rad’j
3,

F
or

th
approxrnn

O
iu

i
o
r

a
al

hd
is”

‘a
s

in
2

\t
th

n
al

‘

w
hich

is
is

hu1loir,
its

ii
m

ie
n
s

n
u
t

tita
n

(
it

ad
”

r’a
7

‘
a

ira
an

ii-

scribe
and

ci
ci

a
It

I
a

at
C

1
P

t
‘

I
I

i
1c

is
I

th
ecir’u

m
feresc,s

1
Ia

ii
w
4b
td

h
c
x
a

.
is

tin
a

as:
0.4

11
e

circu
m

scribed
hcxaac

a
irs

‘
to

2
,

r.
ci

a
Is

‘1
c

a
n
farcn

,c’
of

the
its

le
is

tr
atm

‘i’O
ii

in
c
ii

‘
u
’
r
r
i’

’
a

“
‘i

t
C’

1
3

a
o’c’

and

less
th

in
the

u
treu

m
h
.ten

,a
a!

tar
s
t,iita

c
b7

a
1

,
a

1 loam
w

e

uhta’n
‘3

‘

5
1

ii
I‘P

I
,1

41
p

s
ii

I
c

I
a

sides
ct

a
n

in
s
e
t‘had

ill
I

e
ta

cr
t,scrihc
5’

r
‘cub

a
i’i

A
rchim

edes

cc
m

puted
I

w
cr

ii
I

p
ci

1
itt

a
a

I
I

a
0

ed
at

ci

circunisciibed
rehul

it
‘P

pan,
S

lit
a

he
ioproxr’

cc
sides

of
th

inscnhcd
and

circurrtas
abc

d
it

n
u
b
.

I
i
S

‘0
a
t
,

at
d

he

finally
o
b
tain

ed
‘3

T
he

m
odern

aige
sx

’in
’

e
x
p
r

‘s
a
ia

m
ii

bit’
sides

(
51

‘
,a

a
y guns

11’

vc
lvi.

in
alto

in
ci

as
i

i
\i

ii
U

t
i

I
,

i
i

itt
S

of
the

i
itios

he
w

ean
the

ides
at’

iiaat’
ned

and
eta

a
‘a

a
ad

p
a

lvpons

and
the

dtam
e

c
i

of
U

in
Ia

bc
a

Us
a
t

ii
t

a
.

i
it

eq
taii

ties
su

ch
’is2

b
b

151
‘

v
lh

tl
7S’

A
r
7
5

t
’
’
,

a
d
a
m

isn
a

III
tintntial

d
is

U
fixes

stat,
ir’ct’sS’

m
u

,4e
ceesb

al
‘1

[a
m

is
w

an
4

,
(a

a
“it’l

A
i-K

hshi’s
cronipa

a
or’

a
ill

nasa
be

st’n’nr
i

7

bnataat
notation,

asI
a

a
.is

a
ttn

.atlable
a

l
a
ta

t

the
C

i
c
u
n
c
r

itt
a,

ii
S

sb
r

q
it

a
liii

r
a

a
‘

a

to
601)

u00
‘m

m
li

ma
in

ii
ci

nancurs
C

s
in

ib
a’

i’
’
ti

7t
,ta

hi.
less

thin
tin

h
ci

I
is

2
Ii

a
I

ci
I

a
c

the
breadth

of
a

bait
1o
i

U
i,t

d
ci’.

a’inaI
m

”
ax’

to
Ic’

a

I,.
1’

Jr4
aiae

n’s

U
‘

i
a

?
q
ii

,iis
a

dia/s
should

is
[tin

h
stan
7

tint-
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110(11
N

O
O

K

decim
al

or
sexagesim

al
system

for
fractions

A
kK

äshl
m

entions
A

rchim
edes’

approxim
ation

but
rem

arks
that

the

result
3

<
r

<
3

is
m

uch
too

inaccurate
for

his
purpose.

A
fter

the
96-gon

(96
3
2
),

al-K
äshiconsiders

24
m

ore
polygons,

nam
ely

the
192-gon,

the
384-gon,

and
so

on,
until

the
3
22
8

-
g
o
n
.

H
e

show
s

that
the

circum
ferences

of
the

inscribed
and

circum
scribed

3

22H
g
o
n

of
a

circle
w

ith
radius

600,000
earth-radii

differ
by

less
than

a
breadth

of
a

hair,
SO

his
approxim

ation
of

the
circle

by
one

of
these

circum
ferences

produces
a

sufficiently
accurate

value
of

is.

A
l-K

äshi
w

orks
in

a
citcic

w
ith

radius
60

units,
as

w
as

usual
in

the
trigonom

etry
of

his
tim

e.
H

e
sim

plifies
A

rchim
edes’

m
ethod

of

com
putation

in
the

follow
ing

w
ay

in
m

odem
term

s:

T
he

sides
of

the
inscribed

and
circum

scribed
0
-g

o
n
s

in
a

circle
w

ith

radius
60

are
given

by
the

form
ulas

IR
O

°
120

sin
—

120
tan

—

7?
ii

A
I-K

dshi
first

com
puted,

for
n

6,
12,

.
, ,3

1800
—

120
cm

—
-
-
•
—

-
.

11

I he
quantities

k7,
satisfy

the
sim

ple
relation

equivalent
to

the
m

odern
form

ula

2
e
o
s
f
o
s
n

T
hus,

al-K
O

shi com
putes,

in
m

odem
notation:

1

—
60v
’

3.
k5
9

G
O

y’2
+
v3

km
=

60V
2

+
V

2
+

up
to
k3.2
2

s
.

A
1-K

hshf
show

s
that

the
com

putations
are

sufficiently
accurate

if
the

root
extractions

ate
carried

out
in

20
sexagesim

als
(Iw

o
integer

and
18

fractional).
O

n
fol.

11
of

the
facsim

ile
of

the
M

eshed
m

anuscript,
the

reader
w

ill
find

al-K
ãshi’s

com
putation

of
\
/
i
o
2

1,43:5%
2
L

5
8
.2

7
5
7
,5

6
0
,4

4
2
3
1
,4

2
,1

,5
6
,2

2
,4

2
,4

8
,5

8
,5

lo
s

A
rchim

edes’
m

ethod
sec

[1
,9

3
94],

reprintcd
in

[7
9-14]

A
l-K

ashi
11w

i
detciti

tmw
tin

esicutsi.
u

c
,k

(
.7

a’
c

polygon
by

a
m

ethod
n’o1\

to
o

so
idar

m
..oele

L
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io
the

fo
r
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i
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I
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lie
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a
0
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fH
se’

“
t

‘ip
p
c

cod
H

‘
H
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I

there
6;16,59

.
to

e
:
t
.

a

.initia[ly,
H

K
S

H
6

H
1

as
th

ic
t

r
\

c
s

huthe
thc

est
m

t
s

‘i
a

a’
i

I
u,

and
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$6
to

4-
A

l
K
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i

2
Il

a
a

5
1

a
n
d

F
e

m
v

e
i

s
t

a
o

n
r

t
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c
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d

a
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H
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so’s

kI
K

its
I

0
en
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it’

it
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I
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i
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L

ih
I
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46

below
)
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to
ic
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1110

iu
e

I
c
e

st
a
t

the
m

ultipH
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a
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C

C
C
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cola
H

Os
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,

H
r

.
“
,
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handss
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g
.

B
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lie
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s
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r
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I

lan
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an
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H.

r
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8

3
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7
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440
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A
t

K
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S
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t
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n
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e
r
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it
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5

m
e
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lta
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i
ue
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a
a
s
h
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H
0

G
E

N
D

IJK

decim
al

system
,

w
hich

had
been

developed
by

the
D

utch
m

ath
em

ati

cian
S

im
on

S
tevin

(1548-1620),
independently

of
al-K

Sshi
and

other
m

edieval
islam

ic
m

athem
aticians,

B
y

t
r
a
n
s
f
o
r
m

i
n
g

the
num

ber
r

of
van

C
eulen

into
the

sexagesi

m
al

s
y
s
t
e
m

,
w

e
obtain

the
num

ber
k

in
al-K

A
shi’s

com
putation.

T
he

m
ultiplication

by
60

causes
a

shift
of

one
position

in
the

sexagesim
al

system
.

T
hus,

on
line

28,
van

C
euien’s

num
ber

C3
2

2
s

=
1

99999
99999

99999
98478

13027
08290

02173
7702

corresponds
to

the
num

ber

1
59,

59
59

59
59

59
59

59
50

47
52

12
30

48
37

49
54

40
at

the
end

of
al-K

ishI’s
28th

com
putation.

B
ecause

van
C

eulen
carried

the
com

putation
three

steps
further

(to

a
3
23
1

-g
o
n
).

and
because

he
used

39
decim

als
in

the
final

part,
his

com
putation

produces
to

18
d
ecim

als.
1
6

H
e

then
continued

by
re

peating
the

w
hole

com
putation

for
a

15
.23

2
-g

o
n

,
and

determ
ined

r
to

20
decim

als.
A

fter
V

anden
C

irckel
w

as
published

in
1596,

van
C

eulen

continued
his

com
putations,

and
he

eventually
found

35
decim

als
of

ir

T
he

35
decim

als
w

ere
published

posthum
ously

on
his

tom
b

in
a

church

(the
P

ieterskerk)
in

L
eiden.

T
he

tom
b

w
as

destroyed
in

the
nineteenth

c
e
n

t
u

r
y

,
but

a
replica

w
as

placed
in

the
church

on
the

occasion
of

the

W
orld

M
athem

atics
Y

ear
2000,

see
[1

8
.

A
1-K

dshi
and

van
C

eulen
found

their
approxim

ations
of

it
by

taking
the

average
of

the
circum

ferences
I

and
C

of
an

inscribed
and

circu
m

scribed
polygon

of
the

sam
e

num
ber

of
sides.

N
either

al-K
äshi

nor
van

C
eulen

realized
that

the
w

eighted
average

I
±

leads
to

a
m

uch

better
approxim

ation
of

ir.
T

his
m

ethod
w

as
first

published
in

the
C

y
clom

etricus
by

the
D

utch
m

athem
atician

W
illibrord

Snel
in

1621
(see

[6]).V
an

C
eulen’s

approxim
ation

of
ir

to
20

decim
als

in
[11]

apparently

becam
e

know
n

in
Iran

one
century

after
his

death.
T

he
Iranian

a
u

thor
M

uham
m

ad
B

aqir
Y

azdi,
grandson

of
the

fam
ous

m
athem

atician

M
uham

m
ad

B
aqir

Y
azdi,

says
around

A
.H

.
1100/1700

C
E

in
a

p
a
s
s
a
g

e

cited
by

Q
orbani

[20,
5]

that
som

e
m

athem
atician

from
E

urope
had

show
n

the
follow

ing:
if

the
diam

eter
of

a
circle

is
100,000,000,000,

the

circum
ference

is
314

159
265

481,
1

have
been

unable
to

identify
the

author
of

this
apptoxim

ation,
w

hich
could

have
been

found
by

m
eans

T
he

convercion
of

v
a
n

C
eulen’s

num
ber

produce
further

sexagesim
als

26.
21

after
al-K

ishi’s
last

sexagesim
al

40.
T

he
last

decim
als

702
of

van
C

eulen’s
num

ber

are
in

c
o

rre
c
t

a
n
d

s
h
o
u
ld

b
e

6
9

2
.

V
an

C
eulen

obtained
an

estim
ate

of
ii

betw
een

.2
3
8

and
,
.

239,
see

the
bottom

o
ff

igure
2.
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but
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p
u

tatio
n

did
nol
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w
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is

8
or
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JA
N

P
H

on
E

N
D

IJK
A

.

4.
A

l-’.4m
ili’c

m
anuscript

and
L

uckey’s
edition

In
this

se
c
tio

n
the

follow
ing

abbreviations
w

ill
be

used’

A
:

M
anuscript

M
eshi d,

H
oly

S
hrine

L
ibrary,

5389,
see

the
facsim

ile
below

.

I:
M

anuscript
Istanbul,

A
sken

M
flze

756,
w

hich
L

uckey
used;

a
poorly

legible
facsim

ile
is

found
in

[24.
383-424].

L
T

he
A

rabic
text

w
hich

w
as

prepared
by

Iuckey
on

the
basis

of
1,

and
w

hich
the

editors
S

iggel
and

G
ieseke

included
in

the
p

o
sth

u

m
ous

publication
[15];

also
L

uckey’s
translation

and
co

m
m

en

tary
in

[15]

A
notation

such
as

A
55:3

or
L

55:3
refers

to
line

3
of

page
55

of

A
or

L
;

L
85n37

refers
to

footnote
37

of
page

85
of

L
.

T
he

notation
I

lb
:5

m
eans

line
5

of
folio

lb
in

the
Istanbul

m
anuscript;

som
e

of
the

line
num

bers
in

the
Istanbul

m
anuscript

are
indicated

in
the

m
argin

of

the
A

rabic
edition

in
L

.
A

detailed
investigation

of
the

relations
betw

een
A

and
I

is
p
rem

a

ture
because

the
other

extant
m

anuscripts
ofthe

T
reatise

on
the

C
ircu

m

ference
should

he
involved

as
w

ell.
H

ere
I

only
m

ake
a

few
re

m
a
rk

s
o
n

the
text

in
A

.
A

contains
som

e
corrections

to
the

text
and

a
num

ber
of

m
arginalia

in
the

sam
e

hand
as

the
m

ain
text.

T
hese

corrections
and

inarginalia

m
ust

be
due

to
the

scribe.
E

xam
ples:

he
corrected

the
w

ord
akthar

“m
ore”

in
A

52:9
to

aqali
“less”,

as
in

L
91:16

and
I

21a
8,

T
here

are
four

instances
w

here
he

c
h

a
n

g
e
d

the
w

ord
hindi

“Indian”
from

the

m
asculine

form
to

the
fem

inine
form

hindiyya
W

e
w

ill
see

below
that

the
quality

of
A

is
m

uch
superior

to
that

of

I.
B

ut
it

is
interesting

that
there

are
a

few
errors

in
the

num
erical

ta

bles
in

A
w

hich
do

not
appear

in
I

(note
that

the
num

bers
in

the
tables

are
w

ritten
in

abjad-notation):
in

L
13,

T
able

4a.
in

the
colum

n
of

the

“U
ndezim

en,”
the

seventeenth
num

ber
is

14
(bd)

in
A

12,
although

it

should
have

been
11

(ha)
as

in
L

uckey’s
transcription

and
in

I
4a.

in
L

25,
the

second
row

of
the

table
atthe

bottom
,

A
has

incorrectly
44

(m
c?)

instead
of

the
correct

num
ber

45
(nih)

in
L

and
I

19b.
T

hese
errors

a
p

pear
in

the
m

iddle
of

com
putations,

w
hich

continue
in

the
correct

w
ay

A
possible

explanation
is

that
the

tw
o

m
anuscripts

A
and

I
are

based

on
different

autographs
of

the
text

by
al-K

ãshi.
A

ccording
to

the
date

in
A

.
al-K

ãshl
m

ust
have

been
in

S
am

arkand
w

hen
he

w
rote

the
(lost)

a
u

to
g

ra
p

h
Inanusci1pm

a’
‘ehich

A
s

h
iN

ed
B

ec
ase

mOe
C

m
’u

n
eren

does
n

nta,ri
a

I
‘eion,

i
his

y
first

t
c

ph
itis

hic
m

d.
A

in
tis

i
A

L
It,

w
het

a
sri

1
a

i
I

w
hi

I
a
P

p
e
a
rs

as
ialth,

‘1La
L

r
t

v
m

aclull
S

nuthth
a

I
22a:

In
a
n
d

L
94,

ross
17

at
mh

right
caiu

vu
of

the
Pie..

th
is

iN
c
e
r

tainly
w

hat
al-K

O
shT

niism
have

ssripen,
Ilie

scriP
ci

enfilm
N

that
m

anuscript
A

K
not

an
at

O
f

ro
u

tse
ii

K
S

sli
,

not
0
’

‘1’
v
s

am
inm

on
to

A
1

1
‘1K

ii’
1

1
81

l9n5
ht

n
s

‘
ccc

‘ur)
hut

ii
i

si
in

A
and

ii
O

na’
assat

w
a-nisfdhi,a

co
rreu

a
I

ne
1,

2
o’

.
0,

,‘c
.,.

s
,n

s
in

A
4th

fo
u
rth

line
from

hot,
am

and
also

I’m
1

1O
P,o:

a
0

K
24n

6
4

and
L

92:25n65,
the

w
oid

rm
Jnn.

onespoadm
ne

to
I’

una
in

L
28:27.

L
28:30.

is
m

issin
p

in
-

p
4
5

an
d

-
54,

n
a
ri

.-i
i

‘i
1

2105
so

tim
es

ih
e

Julio
tw

o
ir

ii
n

t
s

in
A

a
n
lia

re
O

s
t

to

reject
l.a

r
to,

thim
kth

1<
the

I
a

ltrp

2.
In

tw
o

in
stan

a-’N
i
n
e

1m
L
K

I
K

’i
r

‘
-
(

kind
L

83:2
=

I
18a:,i

A
‘O

aK
. i1

00K
i

aires
th

,
a
re

n
a
-I

..\pi’ass:orc
or

3
,2

2
8

as
800,

1K
ilK

A
a
tu

a
i]s

I
,

a
1
,

is
n

o
te

d

by
Q

ornoni
1111

1
Iha

errs
n
o

t
‘is

-
I

5
2

com
pi

ii
thi

snna
v
i

1
1

ts
iota

x
ji

‘a
K

0-

M
anuscript

1
cm

.1
urm

iero,rs
r

W
N

a
1-

i
‘

lii
A

and
m

any
co

rrecim
:.

s
P

1
lI’ke\

n
a
d
’

ci‘
I
-
;
o

m
m

a
m

text
in

a
VI’

c
u

1/ic’

lien
tht

I
I

liii

L
S

0
Ic..

and
IL

Iu
m

’
m

L
uck

m
Ien

le
ti

p
ro

x
im

a
te

d
01

I
u

-Las
the-i

-:15
ride-

fra
c
tio

n
,”

se
e

L
K

u
,

1.
55:5,

,\rtu
u

llv
0

so
I

believe
that

uK
“SO

P
and

‘rm
tan

al-K
ashi’s

n
o
r
:

f
‘ 3

6
and

I

‘ii

‘Pm
’

9
St

I,
III’

‘36
1

‘1’
ap

‘
‘
°

and
a

i4
ji

12
15

1’
slip

of
lion

IN

hut
I

-I4
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H
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G
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IJX
\d

S
fll

i)

I
are

confirm
ed

by
A

.’
8

T
hese

corrections
are

a
w

itness
of

L
u

ck
e’s

excellent
editorial

skills.
I

have
collated

m
anuscript

A
w

ith
the

printed
A

rabic
text

in
L

.
H

ere
is

a
list

of
(m

inor)
corrections

to
the

printed
text

suggested
by

the
read

ings
in

A
.

1.
L

75:8
=

I
lh:5

change
hddhavn

to
A

1:12
hddhavn

aT
.m

iqdaravn.

2.
L

75:10
=

I
lb:7

change
tia-niashkO

ka
to

A
1:15

aw
niachknka.

3.
L

75,20
=

I
lh’15

change
w

a-kasi
to

A
2.9

w
a-kasran

4.
L

75.29
=

I
lh.22

change
n,ukhila

to
A

3
4

m
ukhtalla.

5.
L

76:4
1

2a:2
change

isa
l-w

ahhdb
to

A
3:11

al-w
ahhdb.

6.
L

76:11
=

1
2a:9

change
m

utashabihayn
li-m

uthallathadh
to

A
4:4—

5
n,utashdbihavn

v’a—
m

ushãbihavn
li-m

uthallath
odh.

7.
L

76:15
=

I
2a: 14

after
,nutasdw

ivarãn,
A

4:12
inserts

vrj
q

(i.e.,
m

aqãla),
w

hich
is

a
reference

to
prop.

19
of

B
ook

III
of

the
E

l
em

ents,
corresponding

t
F

lem
ents

111:20
in

the
G

reek
[12,

218—
221]

8.
L

76:16
=

I
2a:15

after
w

a-th1ar
A

4:13
inserts

Ins
a

q,
w

hich
is

a
reference

to
prop.

26
of

B
ook

I
of

the
E

lem
ents

[12.
62-67].

9.
L

80:11
=

1
3a:21

vahsulu
:A

9:18
has

la-hasala.

10.
L

80:16
the

reading
sahw

w
a-yushra

(ef.
I

3a:25,
L

80n20)
is

uncertain;
A

10:5
has

sahw
aw

-yasrI(?)

11
L

80.17
=

I
3a:26

change
yahtdj

to
A

10.12
nahtaj

12.
L

83:5-6.
H

ere
I

1$a:5-7
and

A
40

have
four

sm
all

H
indu-A

rabic
num

bers
in

the
text:

1
before

hada
1-m

uhit,
2

above
fadl.

3
above

nisf
and

4
above

fad
i

in
the

last
line

of
the
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the
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c
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