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ai—
handaiT

y>u,
f

28fl
:‘4

I’11
P

‘1-3)
and

“
ur

book
on

the
1

roperties
of

tlr
.1

gg_cbraj
id

.inil
1

n
it

II—
—

hoped
I

iglires’’
(kitO—

hund
ft

khau-ãc
al—

sha
1

r
1

i
1

r
1-

a
a

I
I

1
,

3
5

A
l

S
ijzr

is
know

n
to

have
w

ritten
‘r

‘a
ork

on
‘m

k
iio

‘cry
It

-
id

-i
ft

r
d

riv
in

geom
etrical

figures
‘

(G
li

ft
lIt

no.
a
$
).

I-ijz
i

r,’ls
r

th
e

egg—
sha

ed
it

d
ftn

i
r-

p
1

1
i

i
(

I
i

is
aro

u
n
d

its
m

aj or
and

no
nor

ix
i,

iv
-,p

‘a
tiv

013
ii

hi
ito

of
(,eom

etrv
(a!—

‘iiadklzal
rio

ili
u
i-/h

i
Ih(IW

-li.
(

I /r
3,

C
h
’stir

B
eatty

3672.
1

o
I

k
i

a
a

Ic
Ii

I,
I

has
w

ritten
ab

o
u
t
t
h
1-

figure
,

Ict
or

tir
it
l

1
2

th
at

all
fig

u
re

are
derived

from
hi.’

circle
G

4
‘

It
probably

the
auth

n
fiJi

i
1
cr

1.

a
w

ork
of

his
on

ii
ii

cH
ips

I
‘

a
tlr’

Si
‘tncr

a
,,

$
.

lii’-.
D

ublin,
•4,

a
iii

i
t

r
iii.

“
I
a

t”

I
IIrus

kI-S
ijri

is
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B
is

not
m

entioned
in

the
catalogue.

It
consists

o
f

if.
325,

322,
299-305,

309-
316.

B
is

a
frag

m
en

t
of

A
l-B

irtini’s
M

aqala
fi’l-tahIjl

a’l.taqirC
liltu

cd
i1

:
T

reatise
on

th
e

solution
arid

th
e

division
o
f

th
e

(solar)
eq

u
atio

n
,

see
section

4
o
f

this
paper.

T
he

treatise
is

listed
in

G
A

S
6,273

no.
11

as
a

lost
w

ork.P
rin

t
ed

in
R

B
1,

“Istik
lirh

j
al-A

w
th

r”:

f
325

219:16
al-inn/ifarea

—
224:1

J
f

322
2
0
6
1
2

fa-arnm
ã_209:1O

mm
figs.

l1
O

-1
I4

f
299

-—
305

-
103:15

al-m
ufascjrejt-atavn

-
138:1

sdra;
1

309
—

316
133:9

lana
180:15

ild
-
.

figs.
85—

99.
T

he
A

rabic
tex

t
ix

if.
299-305

and
if.

309-316
has

been
ed

ited
in

D
im

irdãsh
172:2

245,
as

p
art

of
the

lsxtructio,m
f

C
hords

of
A

l-B
iru

i.
D

jinjrdhsh
realized

th
a
t

the
tex

t
on

f.
305b

continues
on

f.
309a
,

F
.

3
1
6
b
:1
(

R
B

1,
179:1-180:15)

arid
if.

322,
325

w
as

not
edited

by
D

i
m

irdash,

P
art

o
f

the
treatise

is
discussed

in
E

.
S.

K
ennedy,

A
hm

ad
M

iaruw
w

a,
“B

iru
n
i

on
th

e
solar

eq
u
atio

n
,”

Jo
u
rn

al
of’

N
ear

a
ste

rn
S

tudies,
17

(1958),
112-121,

C
C

onsists
o
f

tw
o

p
arts

C
and

C2.

C

C
f

321,
321,

318,
320

,319,
306-308,

2-20h
is

p
a
r
t

o
f

lb
rah

irn
ib

n
S

inãii’s
A

l-A
lasa’il

al-M
ukhtãra,

tite
exquisite

problem
s.

See
section

5
of

th
is

paper.
T

he
w

ork
is

m
entioned

in
G

IS
5,

2
9
4

n
u
n
d
er

no.
6.

T
he

first
8

ex
tan

t
leaves

have
been

p
rin

ted
in

R
B

1,
“Istik

ltraj
al-A

u
iar”

:n

15.
S

ergin
m

en
tio

n
s

reference,
m

ade
by

T
hrIliT

ut
ibis

S
inS

u
to

A
l>

h’l-A
13’

jim
K

arn
ib

(G
A

S
5,

300).
A

bF
’l-’A

l,hS
s

jim
Y

aIivh
(G

A
S

3,
300-:3o1),

b
h

Y
aIi:7

(G
A

S
3.

301)
and

‘tIl
ibn

al-Ilasan
ibis

M
a’d

an
(G

45
5,

304).
‘tilesi’

reference,
arc

n
o

t
in

the
‘‘L

etter
...

on
th

e
d

escrip
tio

n
of

th
e

in
tio

n
s

he
d

eriv
ed

in
geom

etry
and

,lstro,m
m

y’‘(A
24)

b
u
t

in
the

E
x

q
u

isite
P

ro
l,lem

’’
(
C
2)
.

S
ezgin

says
(C

iS
5,

381
u

n
d

er
ito

.
6)

hat
a

fra
n
ie

n
t

of
a

book
by

A
l-B

irtini
on

tan
g
en

t
circles

has
been

preserved
in

the
p
rin

ted
tex

t
of

A
l-B

irO
oi’s

L
vtractw

n
of

(h
erd

s,
R

B
1:218-129.

N
ossever,

th
is

p
art

of
th

e
p

rin
ted

tex
t

is
p
art

of
the

“E
x
q
u
isite

P
roblem

s’’
of

lb
rS

h
im

ibn
S

ingis,
w

ho
refers

to
Ins

o
an

hook
on

tan
g
en

t
circle,

(w
hich

is
m

en
tio

n
ed

in
G

A
S

5,
294

no.
6
)

So
G

A
S

5,
381

no.
6

has
t

be
o

m
itted

A
nhouba

also
rem

ark
ed

th
at

A
h.B

irhni
p

ro
b

ab
ly

did
not

w
rite

a
hook

on
tan

g
en

t
circles,

and
th

at
Ib

rah
im

ibn
S

inãn
i5

the
au

th
o
r

of
part

of
th

e
tex

t
ed

ited
by

ldim
irdnsh

as
A

1—
B

irhn’
I’xtrociion

o
f

G
hords,

See
A

.
A

n
b

o
u

b
a,

T
a
sK
6

al-dd’m
ra

(in
A

rabic),
JIL

4
S

,
1(1977),

352-384,
esp.

382
note

6.
16.

A
t

this
p
o
in

t
S

aidan’s
reibrences

are
n

o
t

alto
g

eth
er

correct
(op.

cit,see
note

5).

c
i

—

1.
324

=
214:10

ir
a
-

in,
nit

I
(M

u
I

a
e
n

ii”
11

1
1

0
tunic

fig
117,

1.
321

201:9
kodhhbL

ii
6
6
:

1
m

a
1l:’

,o
I

as
it)),

111
f

‘31°
181’

12
fn-i’(

111(1,3
n
io

relia
n
it

II’
I

0
0

—

f,,
20

196..I
m

a
I’

eta,
°
(l:

ft
I

h
is

,
ii

163
a

f.
319

l9
0
:3

j,-m
n
raIiIo

5’
iii

19
.1

fin
IN

,
(figs.

103,
101

a
t’tln

s.
ig,

1(
S

Itt
ri

p
i

ii
a1

f.
306

i:l
4

-
.

108’)
e
ta

lint
i

1(3
:

ii
i
i
/

1.
30(

t:4
—

30
3

38
1

It
Ic

a
S

t
I

3
)

II
79.

if.
2

201
has

I
t’en

p
ru

l
au

it
lii

(i,
41-111

tie/nsa
is

u/h
-

end).
1

f.
324,

321,
.318,

320
311

‘106-3671
:21

lc’tx
,

rc
tA

order
in

D
im

!,
6

)
Ii

23
‘is

p
.

ii
ii

in
o
f

A
l-B

iriinti,

4.
B

:
T

he
T

reatist
on

1Ju
o
/li

on
trig
1

i/i’
I)

t’isio,i
IJ

tilt
1’ju

Iv
6

.1
-B

it-u
1.

17.
‘1he

w
ord

1115
is

b
n

p
ro

b
ah

i
reft’i

to
hi

,1dI,
ceo

‘a
17

lit
‘a

It
1

1
i

ttls
hi,i’

to
be

cu
lated

according
to

the
different

1
0

-1
to

o
of

It
on,

104.

U
38

74-

liii
ttl

•“tijum
”

(5
7

Ill’
‘II

t1
ittil

itt
tlit’

c
o
r

/
1

a
’

II
in

o
f

C
hatds

C2
C
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3

(p
62)

f
21

,t-
3

9l
t
,

lie
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I
‘
-lin

t/ten
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S
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it
a
/lit
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re

t
I

tarki!,
if

i-s
ir

al
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tttl
p
/

C
l
I
(
l
/
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ta
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Ii

at
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11
rSl

Tm
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n
S

inhn
on

th
e

m
ethod

of
it

ti,iR
s

,u
,s

tit
lie

’
n

a
t

4
Ilit

h
u
h

pr
n’

lures
in

geom
eu

teal
problem

s.
C

. 1
11.

7.
1

i’
itt

,
i’

lb
I‘tat

Ia-if
of

the
treatise

is
m

h’sitig,
Ii

t.
2

1
3

i
‘a

t
-

2
Iii

Ii
a

it
iii

13
h1coil$gue

i\atio
n
a

(2.
l’ondo

A
ttb

e
2

14
11

-11
l

,t:e
l1I

I
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o
4

t
A
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club

M
o
s
ta

f
a

F
A
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H
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m

,
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,
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r
3
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1

n
_

i
I

i
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B
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re
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F
3

7
s

a
f’ragnie

I-
a

isi
1

a
Ii

f
in

i
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n
i

4
C

a
ja

z
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a
ihds-a

q
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l’r
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a
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I
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A
I

Ii
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a
.

it
a
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h
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itifinite
subclivisibility

of
m

a
g
n
i
Itith

itt
a

h
a
t

4
a

Ilit’
in

It
t

ti
‘

I
a

itt
t

Inch
ap

p
ro

ach
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other
It

it
In

to
n
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it
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t(

oh
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t

thA
p
ap

er.
‘1he

treatisa
i
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15

it,
3133

a
t

,
TI

a
s

a’
I

lit
,

15r
lilA

d
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R
B

1,
“lstik

h
räj

al-
w

t
4
r

-
1
8
0
’

I,
Ia

a
t
/
i
-
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u
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m
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a
c
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a
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I
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.

4
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t
d
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“
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al-K
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o
tto
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m
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i,
A
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c
slti
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C
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a

1
1
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R
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b
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L
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1
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M
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S
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a
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4,1
T

he
contents

o
f

B
.

T
he

subject
of

B
is

th
e

calculation
of

the
eq

u
atio

n
o
f

the
sun.

F
or

a
discussion

of
th

e
problem

and
term

inology
1

refer
to

th
e

article
b
y

K
en

n
ed

y
and

M
u
ru

w
W

a
m

entioned
in

section
3

u
n
d
er

B
B

is
p
art

of
a

tex
t

w
hich

O
nce

consisted
o
f

four
rneqalat

(p
lu

ial
of

nzaqala
big

chapter).
T

he
ex

tan
t

p
art

o
f

the
first

m
aqala

contains
a

frag
m

en
t

of
a

p
re

face,
w

hich
w

ill
be

tran
slated

below
,

and
a

fu
ll

discussion
of

terim
n

o
lo

g
and

prelim
inary

theorem
s.

T
he

second
and

th
ird

m
a
q
’
ila

are
ex

tan
t

in
B

.
T

hey
p
resen

t
16

m
ethods

for
calculating

the
equation

of
th

e
sun

and
give

geom
etrical

p
ro

o
1

for
th

e
C

orrect
m

ethods,
5f1

16
m

eth
o

d
s

are
d
iscu

ssed
in

fu
ll

in
the

article
b

K
ennedy

and
M

uruw
w

a
nieittioned

above.
T

hese
au

th
o
rs

say
th

at
th

e
tex

t
th

ey
discuss

is
p
art

of
the

R
asriil

al-B
irüni

(letters
of

A
l-B

irü
n
).

b
u
t

th
ey

do
not

give
a

fu
rth

tr
identification,

O
nly

part
of

th
e

fo
u

rth
inaqs’la

is
ex

tan
t

in
B

,
K

en
n
ed

y
and

M
uruw

w
a

do
not

discuss
th

is
m

aqala,
b
u
t

I
use

th
eir

n
o

tatio
n

for
th

e
second

and
th

ird
.

it
deals

w
ith

th
e

follow
ing

problem
,

G
iven

tw
o

o
f

th
e

follow
ing

four
p
aram

e
ters:

the
m

ean
anom

aly
A

,th
e

tru
e

anom
aly

A,th
e

equation
s

an
d

its
m

axim
al

value
req

u
ired

to
determ

ine
the

o
th

er
tw

o
p
aram

eters,
T

his
leads

to
S

iX
com

binations
(qirditat),

‘ehich
are

listed
in

the
ex

tan
t

p
art

of
the

fisurth
inaqala:

to
solve

the
problem

if
I.

A
,

e,,n
-,

or
2.

2
.

e,
or

3.
A

.
A

,
or

4.
e,

or
3.e,,,,

A
,

or
6.e,

A
,are

given.T
hen

the
te

x
t
r
u

n
s
:

“
It

is
necessary

th
at

‘te
finish

the
book

b
m

e
n
tio

n
in

g
th

em
(the

6
c
o

m
b

in
a
tio

n
s
)

in
d
etail”

(R
B

1,
179:13).

H
ence

th
e

fo
u

rth
inaqala

w
as

the
last

one.
T

h
te

x
t

is
broken

o
ffin

the
m

iddle
of

the
second

com
bil]

a
tio

n
.

In
conclusion

:
B

is
ah

n
o
st

th
e

c
o
m

p
le

te
te

x
t

o
f

a
tre

a
tis

e
o
n

the
solar

equation.
D

inurdlish
edited

a
sm

all
p

art
o
f

th
e

first
m

aqala
and

th
e

com
plete

second
an

d
th

ird
m

aqalas
as

p
art

o
f

A
l-B

irO
ni’s

E
xtraction

f
G

hords,
lie

erroneously
ren

d
ered

th
e

beginning
o
f

C1
(the

E
xquisite

P
roblem

s
of

ib
rãh

im
ib

n
S

indn)
a
s

“fo
u
rth

m
aqO

la”,
C1

begins
on

p.
246

ofhis
edition.

4
2

Identification
o
f
B

In
th

e
list

of
the

w
orks

he
com

pleted
before

th
e

end
of

427
H

,
A

l-B
irflul

says
th

at
be

had
com

posed:
because

of
a

question
of

som
ebody

sh
o

suspected
(som

ething)
in

th
e

tables
of

th
e

eq
u
atio

n
of

the
sun

and
r

ho
did

not
discover

th
e

m
ethod

of
Ifab

ash
for

solving
it,

a
treatise

on
the

so
lu

tio
n

and
d

iv
isio

n
of

the
eq

u
atio

n
,

in
70

le
a

es.
8

18.
T

he
list

has
been

edited
ire

C
h
ro

rro
lo

g
ie

o
n

O
rzentohisrirer

I
-

lker
ton

‘libcrüni.
Ilerarrsgegeben

e
o
n

D
r.

C
.
E

d
1
4

ned
S

achnu
(I,eipzig

1878),
pp.

X
X

X
1
1
I-X

X
X

X
\
lii.

‘1he
q

u
o

ted
p
asag

e
is

on
p.

X
X

X
X

I
lines

1-2.
O

n
H

ah
ash

see
G

A
S

6,
173-175.

T
his

d
e
srip

t
on

agrees
thai.

th
e

r
‘tde

in
cli

tio
n

o
f
f

l2
ra:1

15
w

hert
ru

e
o
r

h
u
t

v
iird

are
in

n
ire

n
ilu

s
s,

1
Ii

in
a
n
u
s

r
ip

t
differently

ft
i

1
co

n
tain

in
g

the
value

i
u

s
tre

e
iii

ttrc
.

I
m

ind
in

.
.

plar
e

iihere
there

n
.i”

bin
dii

ii
1

et
‘er

ii
thi

is
liii

-ii’al
i,i

)
tlie

ts
r

m
arnins.

to
it,

and
at

th
is
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