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hut

on
the

original
translation

of
O

n
J)zvisions,

If
this

is
true,

P
rop

5
in

text
B

w
as

probably
deleted

by
T

habit
ibn

Q
urra

in
the

course
of

his
revision

of
the

text,
T

he
trisection

in
prop

6
in

text
B

m
ay

have
undergone

the
sam

e
treatm

ent
rh

is
trisection

is
based

on
a

neusis,
hut

rh
ah

it
ihn

Q
urra

preferred
to

trisect
the

angle
by

conic
sectio

n
s.

1
8

B
y

studying
the

A
rabk

tradition,
and

in
particular

the
w

ork
of

A
hu’l

W
afa’,

one
can

im
prove

the
reconstruction

of
O

n
D

ivisions
published

by
A

rchibald
in

1915.
In

his
reconstruction

A
rchibald

took
the

problem
s

from
A

hSijzi’s
abstiact

and
the

solutions
(constructions

and
proofs)

from
L

eonardo
F

ihonacci’s
P

ro
d

w
a

G
om

etiza,
w

ritten
in

1220.
M

ost
constructions

can
also

he
taken

from
A

bu
1

W
afa’;

these
constructions

are
probably

closer
to

the
original

O
n

D
ivisions

than
those

of
L

eonardo.
In

the
follow

ing
editions

and
translations,

passages
in

angular
brackets

are
additions

m
ad

by
m

e
in

m
y

attem
pt

to
restore

the
te’ct,

and
m

y
ow

n
explanatoxy

additions
are

in
parentheses

or
square

biackets
T

he
critical

apparatus
for

tile
text

is
printed

at
the

bottom
of

each
page.

‘8T
h
ab

it’s
trisection

can
be

consulted
in

W
It

K
norr,

T
extual

studies
in

ancient
and
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G
E

N
D

IJK
I

(C
J

1)
O

N
Lt’J’

)“sS

T
ra

n
sla

tio
n

o
f

te
x

t
A

T
ex

t
A

In
he

nam
e

of
G

od,
the

M
erciful,

the
C

om
passionate.

9’<
T

h
e

B
o

o
k

o
f

E
u
clid

on
th

e
d
iv

isio
n
.

L7
U

I.
W

e
w

ish
to

d
em

o
n
strate

how
w

e
bisect

a
know

n
triangle

by
a

line
‘
1y

parallel
to

its
base.

2.
W

e
w

ish
to

dem
onstrate

how
w

e
divide

a
know

n
tniangle

into
three

i’qual
parts

by
tW

O
I

nez
parallel

to
its

base.
r4

3.
W

e
w

ish
to

bisect
a

know
n

triangle
by

a
straight

line
draw

n
from

a
know

n
point

w
hich

i
on

one
of

its
sides.

1.
W

e
w

ish
to

bisect
a

know
n

trapezium
by

a
line

parallel
to

its
base.

A
n
d

2U
the

know
n

trap
e,iu

n
i

can
he

divided
into

thiem
’

equal
parts

just
as

w
e

d
iv

id
a
l

lie
It

angle.
h\

a
construction

corresponding
to

that
construction.

V
ie

w
ish

to
bisect

a
parallelogram

hv
a

straight
line

draw
n

from
a

—

know
n

point
w

hich
is

on
one

of
its

sides.
6

.
W

e
w

ish
to

dernonstiate
how

w
e

cut
off

from
a

know
n

parallelogram
a
n

assii
tie

I
p

art,
any

part
w

e
w

ish,
by

a
straight

I
tie

draw
n

from
a

know
n

point
Inch

is
on

one
o
f

its
sid

es.
7

\V
t

wi—
li

to
d
em

o
n
strate

how
w

e
bisect

a
know

n
trap

eziu
m

by
a

s
5
-

straight
line

draw
n

fi-oni
a

know
n

point
w

hich
is

o
n

I Ia
line

of
Ih

h
ig

h
e
st

2’
(part)

of
Ilie

trap
e/i

a
n

n
,

—
-
“

Vi’’
u

sit
to

c
u

t
off

from
a

know
n

t rapoziuni
an

assinned
part

by
a

j
,1

i
a

straight
line

draw
n

from
a

know
n

point
w

hich
is

on
the

c
line

of
the

>
highest

part
of

t
lie

Irap’zm
m

o.
:
-

.
.

-
“
-
“

-

L-’
-

9.
\V

e
w

ish
to

denionst
rate

how
w

e
bisect

it
pan

allelogram
by

a
straight

‘is
line

d
ran

ii
lim

o
a

know
n

point
outside

it.
It).

V
ie

w
ish

to
(le

lilo
m

istrate
how

w
e

to
t

off
froni

a
parallelogram

an
assinm

nied
p

art
by

a
atraiglit

line
draw

n
fromni

a
know

n
p
o
u
t

o
u
tsid

e
it.

11.
W

e
w

ish
to

deniom
istrate

how
w

e
bisect

a
know

n
tiapeZ

iU
ni

by
a

sIn
aiglit

line
draw

n
from

a
pin

it
b
ey

o
n
d

Ihe
lugliest

(p
art)

of
that

trapezium
[5

Ia]
I

It
is

liecessan
y

th
at

tlie
p

o
in

t
is

not
beyond

tlie
place

of
the

m
eeting

of
the

‘
-
‘
-

5”
tw

o
sitl’.

-
,is

“
s

c
s

it’’”
l’.

\V
e

w
-li

to
detnon-,t

ratt
how

w
e

cut
otf

front
a

know
n

trap
eziu

m
an

assu
m

ed
P

art
by

a
st

a
ight

line
d

raw
n

from
a

know
n

point
b

ey
o

n
d

th
t

lim
e

J
Iii-

i
thit

ninth
tt’x

t
iii

tin-
niaii1isript

P
aris

B
ib1iothqua

atio
n
ale

2457
lii

Iii’
ni,treiti

r,f
iii

niitiiiiscript.
ttn

crro
ftary

is nuinferral
“5”.

tIn’next two
proposi

ti
i
i

n
o

I
r
t’

s
itin

a
Ti

‘otrl
<

t
a
t’

niim
lar.’d

“Ii’
a
n

d
“7’

-and
the

subsequent
_

i_
-
‘
‘

‘
:
,

-
‘

PrO
t

0
’

t
(a

i
t’

I oposi
I‘an

7
)

ci not
ni tinth”rtd

I
‘cssu

lie
’

tfiat
tIne

orollary
wa—s

.
.

.
.

—
—

.

nun
it

ci
>

h
nm

I
n
i

I
t h

it
t Iii

a
rib

im
dn

up
for

Ii
-s

m
is

t ak
by

mi)t
Sssigning

a
-

nititribi
m

a
y

irin
sitin

u
‘

iii
l
i
0

i
f
l

L
NI

l
i
i
i
L

i
i

Ii’
I
i
t

r
—

il
.f

tIm
’

r
r
a
f
’
?
n

i
i
l
l

‘In
n
o

iin
t1

rst
‘nil

(his
-an

d
iti

ii
[Ii’

probleni
is

s
tvahl’

for
all

p
o
in

ts
outside

(lie
It

a
p

’s
m

iii
ii

W
oepik’

‘s
tnt

i’rpm
ct

iiitan
(pp

34
35)

does
riot

con
via

a
t’

n
it’
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of
the

highest
(part)

of
that

trapezium
.

It
is

necessary
that

the
point

is
not

beyond
the

place
of

the
m

eeting
of

the
tw

o
sides

of
the

tra
p
e
z
iu

m
2
3

13.
W

e
w

ish
to

dem
onstrate

how
w

e
bisect

a
know

n
quadrilateral

by
a

straight
line

draw
n

from
a

know
n

angle
of

it,
14.

W
e

w
ish

to
dem

onstrate
how

w
e

cut
off

from
a

know
n

quadrilateral
som

e
assum

ed
part

by
a

line
draw

n
from

a
know

n
angle

of
it.

15,
W

e
w

ish
to

dem
onstrate

how
w

e
bisect

a
know

n
quadrilateral

by
a

straight
line

draw
n

from
a

know
n

point
w

hich
is

on
one

of
its

sides.
16.

W
e

w
ish

to
dem

onstrate
how

w
e

cut
off

from
a

know
n

quadrilateral
an

assum
ed

part
by

a
straight

line
draw

n
from

a
know

n
point

w
hich

is
on

one
of

its
sides.

17.
(F

igure
1)

W
e

w
ish

to
apply

to
a

straight
line

a
rectangle

equal
to

the
atea

contained
by

lines
A

.B
,

A
G

,
and

deficient
from

the
com

pletion
of

the
line

by
a

square
a
re

a
,

2
4

Since
w

e
have

proved
w

hat
w

e
said,

if
som

eone
says

w
hy

w
as

it
so

that
it

w
as

not
possible

for
us

to
apply

to
.4B

an
area

equal
to

,113
A

G
,

2
5

deficient
from

its
com

pletion
by

a
square

area,
and

equal
to

the
area

A
R

E
R

,
w

e
say:

that
is

not
possible

because
A

R
is

greater
than

B
E

and
A

G
is

greater
than

A
E

,
so

B
A

.
A

G
is

greater
than

A
E

E
B

.
So

if
there

is
applied

to
A

R
a

parallelogram
equal

to
A

R
.A

G
it

is
(like)

area
A

Z
.Z

R
.

2°

Figure
1

2
3

’
e
’

the
preceding

footnote
2411

w
ould

have
been

m
ore

correct
to

say.
W

e
w

ish
to

apply
to

the
straight

line
A

B
a

rectan
g
le

equal
to

the
area

contained
by

A
R

A
G

and
deficient

from
its

com
pletion

by
a

square
‘the

problem
is

m
athem

atically
equivalent

to
the

follow
ing

to
construct

a
point

X
on

A
D

such
th

at
A

X
X

I)
=

A
D

A
G

.
‘I’o

explain
the

term
inology

draw
three

perpendiculars
.4A

’ ,X
.V

’
and

B
R

’
to

A
D

such
th

at
A

tI’
X

X
’

=
B

R
’

=
X

B
N

ow
rectangle

A
X

X
’A

’
is

equal
to

“the
area

contained
by

A
R

,
A

G
”

,X
B

B
’X

’
is

a
sq

u
are,

and
A

J3D
’A

’
isa

“com
plete”

rectangle
w

ith
side

A
D

.
T

he
problem

is
of

a
w

ell-know
n

type
in

G
reek

geom
etry,

the
so-called

application
of

areas.
See

T
.l.

H
eath,

E
uclid

T
he

thirteen
B

ooks
of

the
E

lem
ents.

V
ol.

1,
pp.

342-345,
V

ol.
II,

PP
257-259.

2
5

’
f

lie
notation

.411
.4G

w
ill

be
used

to
tran

slate
A

rabic
expressions

like:
alladhi

yakcinci
coin

A
R

Ji
A

G
,

literally,
‘w

hich
is

(the
result)

of
A

R
tim

es
A

G
”.

T
he

A
r3bic

pre
position

fits
norm

ally
used

in
m

ulliplu
ations,

so
a

m
ultiplicative

notation
seem

s
appropriate

2’W
oepcke

(p.3fl1
ass

m
ed

that
ic

sentence
is

incom
plete

hut
there

is
no

good
reason

this
a,ssurnptinn

th
e

text
rrteans

th
at

a
point

X
such

th
at

A
X

\
B

—
A

13
A

G
.annot

lie
betw

een
A

and
(:

hence
it

m
ust

lie
betw

een
G

and
B

.
‘1

lie
text

is
not

concerned
w

ith
the

necessary
condition

for
the

existence
of

point
X

L
a

2
L

,a
S

r
,)(

‘

,&
)L

..L
4

11
k
.

4)i...A
.
.
.

L
S

”
L

.
.

L

L

1I
‘

J

-
1

j
.
i
l
5L

.
L

s
G

C
%

.
N

’

J
“

-

‘
.

jL
L

a
k
a
,)

jU
,

3

i
c
’
-

à3
JI

3
)

s
3

5,1e521
,

22
-

vi
e:r

,,sç
L

5
’’
1.1

b
]

L
(

e

5
C

‘
J

A
B

G
Z

B

L
i
&

r
L

5
A

3

>
14

hi’
‘I

in
I

_
_
_
_

e
”

‘
“
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IA
L

iD
O

’i
I

V
L

(3
S

<
18

>
(F

igure
2)

W
e

w
ish

to
dem

onstrate
how

w
e

bisect
a

know
n

triangle
by

a
straight

line
w

hich
passes

through
a

know
n

point
inside

the
triangle.

T
hus

let
the

know
n

triangle
be

triangle
A

B
C

,
and

(let)
the

point
w

hich
is

in
its

interior
(be)

D
.

W
e

w
ish

to
let

pass
through

D
a

straight
line

w
hich

bisects
triangle

A
B

C
.

T
hus

w
e

draw
from

point
D

a
line

parallel
to

line
B

G
,

nam
ely

D
E

.
W

e
apply

to
D

E
an

area
equal

to
half

A
B

B
G

,
let

it
be

T
B

E
D

.
W

e
apply

to
line

T
B

a
parallelogram

equal
to

B
T

B
E

,
deficient

from
its

com
pletion

by
a

square
area,

let
the

applied
area

be
area

B
H

.
H

T
,

2
7

W
e

join
line

D
H

and
w

e
extend

it
tow

ards
Z

.
I

say
that

line
D

H
Z

has
been

draw
n

such
as

to
divide

triangle
A

B
C

into
tw

o
equal

parts,
nam

ely
H

B
Z

,
H

Z
G

A
.

Proof
of

this
T

B
B

E
is

equal
to

T
B

H
B

,
so

the
ratio

of
B

T
to

T
B

is
equal

to
the

ratio
of

R
B

to
B

E
.

S
eparando.

the
ratio

of
T

B
to

B
H

is
also

equal
to

the
ratio

of
B

R
to

H
E

.
B

ut
the

ratio
of

B
K

to
H

E
is

equal
to

the
ratio

of
B

Z
to

E
D

.
T

hus
the

ratio
of

T
B

to
B

K
is

equal
to

the
ratio

of
B

Z
to

E
D

.
So

T
B

E
D

is
equal

to
B

H
.B

Z
.

B
ut

T
B

.E
D

is
equal

to
half

of
A

D
.B

C
,

and
the

ratio
of

B
H

.B
Z

to
A

B
.

B
G

is
equal

to
the

ratio
of

triangle
H

B
Z

to
triangle

A
B

C
,

because
the

angles
at

point
B

are
com

m
on.

So
triangle

H
B

Z
is

half
of

triangle
A

B
C

.
So

triangle
A

B
C

has
been

divided
into

tw
o

equal
parts,

nam
ely

B
H

Z
,

A
H

Z
C

.
If

w
e

apply
to

T
B

a
parallelogram

equal
to

T
B

.
B

E
,

deficient
from

its
com

pletion
by

a
square,

and
if

this
area

is
A

D
A

T
,

2
8

then
if

w
e

join
A

D
and

extend
it

tow
ards

K
,

w
e

prove
in

th
e

sam
e

w
as’

that
triangle

A
B

K
is

half
of

triangle
A

B
D

.
T

hat
is

w
hat

w
e

w
anted

to
d
em

o
n
strate.

L
lL

.L
,

10
.
_
a
1

jli2
4
J

)
?
0J

j
A

9

L
J
*
J

,d
L

O
c
J

,

:
.
j

a
‘

r
-

J
U

.
8

4J
J
o
.
L

,
Je

A
t

L
o
y
.a

.
a

.
‘

A
cA

,
,

4
I
_

-
,

j4
J

4.k
j

5
yL.L

(
20

ii>

4
I

j
i

2

i

8
..

L
r
J
d

20

A

HK
Z

B
C

I
gore

2

27
Ih

e
text

do,s
n

t
discus

(hI
possibihty

of
this

construction
P

oint
H

is
betw

een
F

and
1

as
a

consequence
of

the
n
d

ofprop
17

is
m

eans
Ih

at
pci

iit
ii

‘cinc
ides

w
th

A



154
H

O
G

E
N

D
L

IK

<
19

>
(F

igure
3)

W
e

w
ish

to
dem

onstrate
how

w
e

cut
off

from
a

know
n

triangle
an

assum
ed

part
by

a
straight

line
w

hich
passes

through
a

know
n

point
inside

the
triangle.

T
hus

let
the

know
n

triangle
be

triangle
A

B
G

and
(let.)

the
know

n
point

w
hich

is
inside

it
(be)

D
.

W
e

w
ish

to
let

pass
through

point
I)

a
straight

line
w

hich
cuts

off
from

triangle
A

B
C

an
assum

ed
p

art,
and

let
the

assum
ed

part
be

one-third.
W

e
draw

from
point

B
a

line
parallel

to
line

B
C

.
nam

ely
D

R
.

W
e

apply
to

D
E

a
rectangle

equal
to

one-third
/f

of
A

R
B

C
,

let
this

area
be

B
Z

E
D

.
W

e
apply

to
Z

B
2
9

an
area

equal
to

/
/

Z
R

B
E

,
deficient

from
its

com
pletion

by
a

square
area,

let
the

applied
area

be
area

B
it

.lI
Z

.
3
0

W
e

join
line

lID
and

extend
it

tow
ards

T
.

In
a

sim
ilar

i
/
‘

w
ay

w
e

prove
that

triangle
H

T
B

is
one-third

of
triangle

A
B

C
.

B
y

a
sim

ilar
construct ion

w
e

divide
it

into
any

part
w

e
w

ish.
T

hat
is

w
hat

w
e

w
ished

to
dem

onstrate.
B

<
20

Let
there

he
four

lines
A

.
B

,
C

,
D

and
let

A
.D

be
greater

than
I’

13
-C

.
I

say
that

the
ratio

of
A

to
B

is
gteater

than
the

ratio
of

G
to

D
.

21
>

A
gain

if
A

-
B

is
less

than
B

-
C

,
I

say
that

the
rato

J
A

to
P

is
less

than
the

ratio
of

U
to

1).
<

22
(F

ig
u

re
4
)3

1
If

there
are

tw
o

straight
lines

A
R

,
D

R
and

the
ratio

of
A

R
to

R
U

is
greater

than
the

ratio
of

D
R

to
E

Z
,

I
say

that,
separando,

the
retio

of
4(

to
G

B
is

greater
than

the
ratio

of
D

Z
to

Z
E

.
<

23
>

In
exactly

the
caine

figure.
let

the
ratio

of
A

G
to

G
B

be
greater

than
the

ratio
of

D
Z

to
Z

E
.

1
say

th
at,

coinponendo,
the

ratio
of

A
R

to
B

C
is

greater
than

the
ratio

of
B

E
to

E
Z

.
24

>
(F

igure
5)

A
gain,

let
us

m
ake

the
ratio

of
A

R
to

B
C

less
than

the
ratio

of
D

R
to

E
Z

.
3

hen.
separando,

the
ratio

of
A

G
to

G
B

is
less

than
the

ratio
of

D
Z

to
Z

R
.

25
>

W
e

w
ish

to
dem

onstrate
how

w
e

bisect
a

know
n

triangle
by

a
straight

line
draw

n
through

a
know

n
point

outside
the

triangle.
<

26
>

W
e

w
ish

to
dem

onstrate
how

w
e

cut
off

from
a

know
n

triangle
an

assum
ed

part
by

a
straight

line
draw

n
from

a
point

outside
the

triangle.
—

—
.

.

B
U

A
-

.
.

F
u

re
5

.

27
.>

(F
igure

6)
\V

e
w

ish
to

bisect
a

know
n

figure
contained

by
an

arc
and

tw
o

straight
lines

w
hich

contain
an

angle.
T

hus
let

there
he

a
know

n
.

.
-
,

husk
ad

of
Y

B
the

m
auuuscnpt

has
I
)

by
scrubal

error
-

‘ex
t

d
o

-s
not

sas
for

w
hich

pouuuts
D

this
co

n
stru

ctio
n

us
pos.sihie

P
oint

H
is

)
.

e
ii

E
and

/
as

a
-onsequu’-nre

of
the

rem
ark

at
th

e
end

o
f

p
ro

p
O

sitio
n

17.
—

.
—

.

•
,m

t.
—

.w-
.

°
F

igure
4

in
the

m
an

u
scu

p
t

conlanis
p
o
in

is
T

.
H

and
K

,
w

hich
w

ere
probably

used
in

%
_
_

.
th

e
p
ro

o
fs

o
f

p
ro

p
s

22
and

23
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Figure
6

f
ig

u
r
e

A
B

G
,

contained
b

arc
13G

and
the

straight
lines

B
A

,
A

G
,

containing
angle

I3A
G

,
W

e
w

ish
to

draw
a

straight
line

w
hich

bisects
figure

A
B

G
.

T
hus

w
e

join
line

13G
.

and
w

e
bisect

it
at

point
E

.
W

e
draw

from
point

F
a

line
perpendicular

to
line

130,
nam

ely
E

Z
.

W
e

join
the

straight
line

A
E

.
Since

line
13E

is
equal

to
line

E
G

,
area

B
Z

E
is

equal
to

area
E

Z
O

.
T3ut

triangle
A

B
E

is
equal

to
triangle

A
E

G
,

so
figure

A
B

Z
E

tu
rn

s
out

to
be

equal
to

figure
Z

O
A

F
.

If
line

A
L

is
on

the
rectilinear

xtension
of

line
E

Z
figure

A
B

G
has

been
divided

into
tw

o
equal

parts,
nam

ely
A

B
Z

E
,

G
A

E
Z

.
If

line
A

L
is

not
on

the
rectilinear

extension
of

line
Z

E
,

w
e

join
line

A
Z

and
sse

draw
from

p
o
in

t
E

a
line

parallel
to

line
A

Z
,

nam
ely

E
l.

W
e

join
line

T
Z

.
I

say
that

hue
T

Z
has

been
draw

n
so

as
to

divide
figure

A
B

G
into

tw
o

equal
parts,

nam
ely

A
B

Z
I’.

Z
G

T
.

Since
triangles

T
Z

A
,

E
Z

A
are

on
the

sam
e

l,ase,
nam

ely
A

Z
,

and
betw

een
tw

o
parallel

lines,
nam

ely
A

Z
,

T
E

,
triangle

Z’I
.4

is
equal

to
triangle

A
E

Z
.

L
et

a
com

m
on

addition
be

m
ade

to
them

,
nam

ely
figure

A
Z

B
.

T
hen

T
Z

B
A

turns
out

to
be

equal
to

A
B

Z
E

,
w

hich
is

half
of

figure
.413G

.
T

hus
the

straight
line

T
Z

has
been

draw
n

so
as

to
divide

13Z
G

A
into

tw
o

equal
parts,

nam
ely

A
B

Z
T

,
T

Z
G

.
T

hat
is

w
hat

w
e

w
ished

to
(leujoliStrat

C
.

<
..

>
(F

iguie
7)

W
w

ish
to

draw
iii

a
know

n
circle

tw
o

parallel
lines

w
hich

cut
off

from
the

circle
S

o
m

e
assum

ed
part.

T
hus

let
us

m
ake

the
part

o
ri

th
ird

and
the

circle
A

B
G

,
and

w
e

w
ish

(to
do)

w
hat

w
e

have
said,

W
e

m
ake

the
c
e
n
tr

e
of

c
irc

le
.1130

<
p
o
in

t
B

,
and

w
e

m
ake

the>
side

of
the

triangle
inscribed

in
this

circle,
nam

ely
A

G
,

and
w

e
draw

lines
A

D
,

P
G

.
W

e
let

p
a
s
s

Iliroiigli
p
o
in

t
1)

a
line

parallel
to

line
.40.

nam
ely

P
B

.
W

e
join

line
G

B
W

e
bisect

in
c

A
t

a
t

p
o
in

t
If.

W
e

draw
fim

u
point

If
a

line
parallel

to
line

L
b
.

nam
ely

1.Z
.

W
e

draw
line.4B

.
1

say
that

the
parall’l

lines
E

Z
,

G
B

have
been

draw
n

so
as

to
c
u
t

off
from

ciicle
A

B
G

oneA
hird

of
it,

nam
ely

figure
Z

B
G

F
.

L
d

A
—

i
J

i9’..

L
L

.
,
.

L
,
5L

t
5

j

<
3
y

jz
i

C
<

)1e
.la.b

A

.A
\

L
1

o
)
.
4

i

I
.
.

I

a

t
i
}
J

,t
f
J

c
’

4
j
’

L
i
I
I

I
.k.i

C
)l)

,I
,A

.

1
*

eY
’

J’

A

T

G
B

IA

5
*

A
’

J’
‘::y

0
if

B

I
“
‘

I
,iIl
_1:i.

.
c

i
a
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P
roof

of
this:

L
ine

A
G

is
parallel

to
linc

D
B

,
so

triangle
D

A
G

is
equal

to
triangle

B
A

G
.

L
et

to
them

a
com

m
on

addition
be

m
ade,

nam
ely

the
circular

segm
ent

A
E

G
.

T
hen

the
w

hole
figure

D
A

E
G

turns
out

to
be

equal
to

the
w

hole
figure

B
A

E
G

.
B

ut
D

A
E

G
is

one-third
of

circle
A

B
G

,
so

figure
B

A
E

G
is

one-third
of

this
circle.

Since
E

Z
is

parallel
to

G
B

,
arc

E
G

is
equal

to
arc

B
Z

,
B

ut
E

G
is

equal
to

E
A

,
so

E
A

turns
out

to
be

equal
to

Z
B

.
W

e
m

ake
arc

E
G

B
com

m
on.

T
hen

the
w

hole
arc

A
B

is
equal

to
the

w
hole

arc
E

Z
,

so
the

straight
line

A
B

is
equal

to
the

straight
line

E
Z

,
and

the
circular

segm
ent

A
E

G
B

tu
r
n
s

out
to

be
equal

to
the

circular
segm

ent
E

G
B

Z
.

W
e

drop
the

c
o

m
m

o
n

p
a
r
t,

nam
ely

the
circular

segm
ent

G
B

,
then

by
subtraction

figure
E

Z
B

G
is

equal
to

figure
B

A
E

G
.

B
ut

figure
B

A
E

G
is

one-third
of

circle
A

B
C

,
So

figure
E

Z
B

G
is

one-
third

of
circle

A
B

G
.

T
hat

is
w

hat
w

e
w

anted
to

dem
onstrate

If
w

e
w

ish
to

c
u

t
off’

from
the

circle
one-fourth

of
it

or
o
n
e

fifth
of

it
or

another
assum

ed
part

by
m

eans
of

tw
o

parallel
lines,

w
e

draw
in

this
circle

the
side

of
the

square
or

the
pentagon

w
hich

are
inscribed

in
it,

and
w

e
draw

to
it

from
the

centre
tw

o
lines

as
w

e
h
av

e
d
raw

n
them

here,
and

w
e

proceed
as

in
this

o
n
stru

ctio
n
.

3
2

<
29

>
W

e
w

ish
to

divide
a

know
n

triangle
into

tw
o

parts
su

ch
that

the
ratio

betw
een

them
is

a
know

n
ratio,

by
m

eans
of

a
line

parallel
to

its
base.

<
30

>
W

e
w

ish
to

divide
a

know
n

triangle
by

m
eans

of
lines

parallel
to

its
base

into
parts

in
know

n
ratios.

<
31

>
W

e
w

ish
to

divide
a

know
n

trap
eziu

m
in

to
tw

o
p

arts
such

that
the

ratio
betw

een
theni

is
a

know
n

ratio,
by

a
line

parallel
to

its
base.

<
32

>
W

e
w

ish
to

dem
onstrate

how
<

w
e

divide>
a

know
n

trapezium
into

parts
such

that
time

ratio
s

betw
een

them
are

equal
to

k
n
o
w

n
ratio

s
an

d
such

th
at

the
division

is
by

lines
parallel

to
th

e
base

o
f

the
trapezium

.
<

33
>

W
e

w
ish

to
dem

onstrate
how

w
e

divide
a

know
n

quadrilateral
into

tw
o

parts
such

that
the

ratio
betw

een
them

is
a

know
it

ratio.
by

a
line

draw
n

from
a

know
n

angle
of

it.
<

3
1

>
W

e
w

ish
to

dem
onstrate

how
w

e
divide

a
know

n
quadrilateral

by
straight

lines
draw

n
from

a
know

n
angle

of
it

into
parts

in
know

n
ratios.

<
35

>
If

thest
things

are
know

n,
it

is
possible

for
us

to
divide

a
know

n
quadrilateral

in
a

know
n

ratio
or

know
n

ratios
by

a
straight

line
or

straight
lin

e
s

d
ra

w
n

fro
m

a
know

n
p
o
in

o
n

o
n

e
o

f
its

sides,
if

w
e

bear
in

m
in

d
the

co
n

d
itio

n
s

m
entioned

above.
U

be
hook

is
finished

W
e

have
restricted

ourselves
to

the
statem

nts
w

ith
o

u
t

proof.
because

the
proof

is
eas.

3
2

T
h

is
is

w
orked

o
u

t
in

detail
in

the
fragm

ent
of

(hi
D

ivisions
preserved

in
the

tarioas
g
eo

rn
etn

ca1
p
-o

b
lr,n

s
see

T
ext

C
below

.
N

ote
that

T
hahit

ibn
Q

urra
w

rote
a

short
treatise

on
the

problem
of

constructing
a

segm
ent

equal
to

one-sixth
o
fthe

circIc;
this

is
published

in
J.

Sesiano.
tn

com
plm

ent
dc

‘lah
it

ibn
Q

urra
an

llcpi
9i

pfam
u’

d’E
uclide,

Z
ritschrift

fu
r

G
rscho-htc

der
auabusch-usbum

uschcn
W

m
csunschaften

4
(1985).

149-159.

28
i
l

-

I
,
)
S

j
l
.
s

1
ii) l

-
,
‘

c
. Y

J
i5.k

L
.

I

j
l

i
l

)h
J

P
J
l

J
,

.
,.il

,.L
sjL

dl
,,

.k
,

$
J
(

J
t4

I
<

t
Li

(
%

I
c

-

.-
.

‘
t
(

L
5
’

L

1
4

-

-

L

I
I

•II
a

&
.g

’
5—

-
4

L
..4

,
,

ssL
’

i
iI

k
c
’L

’

L

%

-

‘19
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T
ex

t
B

5,m
(F

igure
8)

B
y

E
uclid.

in
the

B
ook

of
the

D
ivision.

C
ircle

A
D

G
3
4

is
know

n,
and

in
it

there
is

a
know

n
sector

A
B

G
.

W
e

w
ish

to
cut

off
from

the
circle

a
segm

ent
contained

by
tw

o
parallel

lines
and

tw
o

arcs,
such

that
thc

segm
ent

is
equal

to
the

sector.
T

hus
w

e
bisect

arc
A

G
at

point
E

,
and

w
e

join
.4G

.
W

e
draw

line
B

Z
parallel

to
A

G
,

and
w

e
join

Z
A

.
W

e
draw

line
E

li
parallel

to
Z

A
.

T
hen

arc
Z

Il
is

equal
to

arc
A

E
,

and
this

is
clear.

So
arcs

lIZ
(plus)

A
E

are
equal

to
arc

A
G

.
W

e
m

ake
arc

A
Z

com
m

on,
then

arc
Z

G
is

equal
to

arc
E

li.
W

e
join

Z
G

.
T

hen
triangle

A
Z

G
is

equal
to

triangle
.4B

G
.

So
the

segm
ent

contained
by

arc
G

A
and

lines
A

Z
,

Z
G

is
equal

to
the

sectox.
W

e
m

ake
the

segm
ent

contained
by

chord
A

Z
com

m
on,

then
the

segm
ent

of
w

hich
the

chord
is

G
Z

is
equal

to
the

sector
plus

the
segm

ent
of

w
hich

the
chord

is
A

Z
.

B
ut

the
segm

ent
of

w
hich

the
chord

is
G

Z
is

equal
to

the
segm

ent
of

w
hich

the
chord

is
E

li.
W

e
drop

the
com

m
on

segm
ent,

of
w

hich
the

chord
is

A
Z

,
then

by
subtraction

the
segm

ent
w

hich
is

contained
by

arcs
liZ

,
A

E
and

the
chords

A
Z

,
E

li.
w

hich
are

p
arallel,

is
equal

to
the

secrot
T

hat
is

w
hat

w
e

w
ished

to
d
e
m

o
n

stra
te

.

F
igure

8

6,a
s

(F
igure

9)
B

y
the

poor
translator

of
it.

W
e

w
ish

to
trisect

an
acute

rectilinear
angle

suili
as

angle
A

B
G

.
T

hus
w

extend
G

B
on

the
side

of
B

rectilinearly
and

indefinitely.
V

ie
draw

w
ith

centre
B

and
distance

G
B

3
3

T
h

is
is

no.
5

of
the

uanonis
geom

etricalpm
oblcrns.

T
he

figure
in

the
m

anuscript
consists

of
a

circle
only

w
ithout

letters
In

Schoy’s
reconstruction,

point
B

is
on

the
circum

ference
of

the
ircle.

It
is

m
ore

likely
th

at
B

w
as

the
centre

because
a

sector”
(A

rabic.
qatta’)

is
usualb

part
of

a
circle

contained
by

an
arc

and
tw

o
radii,

and
because

the
text

is
consistent

w
ith

prop
26

of
A

l
Sijzt’s

abstract
if

B
is

the
centre.

l
t

is
not

cliar
w

here
exactly

point
I)

is
located

‘
I

his
is

no.
6

of
the

various
grornetrm

calproblerni.
A

trisection
of

the
angle

is
necessary

if
c,ne

w
ishes

to
apply

prop
5

of
T

ext
B

and
prop.

28
of

A
l-Sijzi’s

abstract
to

find
the

a
segrneni.

equal
t.o

for
exam

ple
1/9th

of
the

circle.

[ex
t

13r
’

‘

J
l

ç
a

ls
s

S9
$
‘

.s

.
c
.
-

Z
a

.
J
.
)

i
f
l

.1
!

3
l
1
.

_
_

Lai
J

tu
l

,
,
.

s
i

J
l
u
j
l

l
c’

:
-
‘

I
)
‘

o

i
(

I
II

iI

,t.J
l

‘
-

L
.

I

J

G

i>
e
(

j-
1

5:k
‘
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sem
icircle

G
A

D
,

let.
it

intersect
side

B
A

at
<

p
o
in

t
A

.
W

e
p
u
t>

3
6

the
end

of
the

ruler
on

point.
A

and
its

other
end

<
>

and
w

e
m

ove
it

until

the
line

segm
ent

<
betw

een>
line

B
Z

and
the

point
under

the
ruler

on
the

circum
ference

of
the

sem
icircle,

such
as

point
E

,
is

equal
to

the
radius

of
the

c
irc

le
,

3
8

If
w

e
have

found
this,

w
e

join
lines

A
E

Z
,

B
E

.
B

ecause
angle

A
E

B
,

w
hich

is
exterior

to
triangle

B
E

Z
,

is
equal

to
the

sum
of

the
equal

angles

E
B

Z
,

E
Z

B
,

angle
B

A
E

,
w

hich
is

equal
to

angle
B

E
A

,
is

tw
ice

angle
B

Z
E

.
B

ecause
angle

A
B

C
,

w
hich

is
exterior

to
triangle

A
Z

B
,

is
equal

to
the

sum

of
angles

B
A

Z
,

A
Z

B
.

it
is

three
tim

es
angle

A
Z

B
.

So
w

e
m

ake
on

point
B

of
line

B
C

angle
G

B
IJ

equal
to

angle
B

Z
E

.
T

hen
it

is
one-third

of
angle

A
B

C
.

T
h
at

is
w

hat
w

e
w

ished
to

do.

T
ex

t
C

(F
igure

7)
If

he
said:

how
do

w
e

cut
off

from
circle

A
B

C
one

third
of

it,
or

one-fourth
of

it,
or

any
part

w
e

w
ish,

by
tw

o
parallel

lines,
then

w
e

m
ake

the
centre

of
th

e
circle

point
D

,
and

w
e

draw
in

the
circle

the
chord

of
one-third

of
it,

nam
ely

line
A

G
,

and
w

e
draw

line
B

D
parallel

to
A

G
.

W
e

join
B

C
.

W
e

b
isect

arc
4
0

at
point

F
.

W
e

draw
from

point
F

line
E

Z

parallel
to

B
C

.
T

hen
figure

Z
B

G
E

,
w

hich
is

betw
een

the
tw

o
parallel

lines.

is
one-third

of
the

circle.
T

his
is

the
figure

for
it

A
rabic

te
x
t:’

40a

40c
)
t

3
6

T
h

in
an

u
s-rip

t
is

dam
aged

b
w

a
te

r.
Ib

’
w

ords
th

at
could

he
read

only
faintly

are

in
brackets
3

7
T

w
o

w
ords

are
w

iped
out

com
pletely

U
he

m
eaning

m
ust

have
been:

see
put

the
other

m
d

of
the

ruler
on

G
B

extended
[‘his

construction
belongs

to
a

type
of

construction
called

neusis
in

G
reek

geom
etry

A
neus,s

is
the

insertion
of

a
straight

segm
ent

of
given

length
betw

een
tw

o
given

(straight

or
curved)

lines
such

that
the

segm
ent

verges
(G

reek:
ururis)

to
a

given
point

th
at

is
to

say
that

the
given

point
i

on
the

ra
t

ibm
as

extension
of

the
segm

ent.

‘1
’l,

figure
is

the
saiiw

as
that

in
(
t

D
it

,s,o
n

,
prop

28
in

th
e

ab
stract

of
al—

Siji

(F
igure

7
above).

L
u,’

4
8

is
also

d
raw

n
iii

m
anuscripts

F
and

L
A

bu
l—

V
afit’

does
not

give
proofs,

because
they

iver’
sip

p
,se

d
to

be
unnecessary

for
the

craftsm
en

for
w

hom

the
book

wa_c
nt ended

‘1
li’

m
argin

of
the

1st anbu
I

in
at, usc

ripE
co

n
tain

s
a

p
ro

o
f

w
hich

I

do
not

ren
d

er
h
e
r.

1’


