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19,).
1 low

ever,
w

hat
w

e
know

about
E

uclids
lost

Porw
n.v

S
h
ed

S
a

m
ore

favorable
light

on
his

m
athem

atical
abilitie.T

he
m

ost
im

portant
ancient

evidence
about

the
P

nrim
<

is
found

in
B

ook
V

II
of

the
A

lailcm
anoil

(.0//cc/m
n

of
Pappus

of
A

lexandria.
B

ook
V

ii
has

now
appeared

in
a

new
edition

w
ith

translation
and

com
rnernarv

by
A

.
Jones,

m
cluding

an
essay

about
the

Porism
.c

(11
1

pp.
547

572).
In

B
ook

V
II

of
the

(‘al/c
c
/ia

>
;,

Pappus
provides

a
vague

and
general

discussion
of

the
concept

of
a

porism
and

of
the

Porism
s

of
B

uclid,
and

a
classification

of
the

porism
s

into
29

categories,
according

to
the

kind
of

thing
that

E
uclid

proved
in

each
porism

([I
1

pP.
94

105,
[Iii

pp.
(>48

661,
[22]

pp.
485

4q53,
Pappus

states
that

the
Pm

/am
a

consisted
of

three
B

ooks,
containing

a
total

of
171

porism
s,

and
he

proves
38

geo
m

etrical
lem

m
as

to
the

Poi,a’na
([13]

pp.
260-294,

[11],
pp.

866-914,
122

pp.
c,69

717.
\\hhile

som
e

of
Pappus

lem
m

as
are

auxiliary’
theo

renis.
other

lem
m

as
turn

out
to

he
the

converses
of

statem
ents

proved
by

E
uclid

in
lus

Pornm
c,

T
his

is
to

say
that

if
E

uclid
proved

<if
A

then
II>>.

Pappus
lem

m
a

proves
<if

B
then

A>>
(113]

p.
460).

In
Euclid’s

L
lem

cniv,
the

G
reek

w
ord

rO
tm

oI1ct
m

eans
<<corollary>>,

hut
in

c
cnnection

svith
the
l1ouiania

the
w

ord
has

a
different

m
eaning.

Pappi is
does

not
give

a
definition

of
a

porism
,

but
he

says
that

a
po

risni
is

for
the

<<finding>>
(ro

o
d
rtv

)
of

som
ething,

w
hile

a
theorem

is
for

the
pn

lot
of

sontethitig,
and

a
problem

is
for

the
construction

of
som

ething.
O

n
the

basis
of

careful
study’

of
the

ancient
evidence

in
the

(aP
r

(cm
,

‘unIson
(1181

p.
323)

gave
a

m
ore

precise
definition

w
hich

can
be

rephrased
in

m
odern

term
s

as
follow

s:
Tn

an
(E

ticlidean)
porism

one
considers

a
geom

etrical
figure

in
w

hich
certain

parts
are

supposed
to

be
constant,

w
hile

others
are

variable.
T

he
porism

states
that

a
new

elem
ent

defined
by

m
eans

of
the

variables
is

constant
(or:

invariant)
and

can
he

determ
ined

(found)
by

m
eans

of
the

original
constants.

Sim
-

son
used

><givemo>
instead

of
<<cotistant>>,

and
<not

given>
instead

of
<variahle>,

as
the

G
t’eeks

w
ould

probably
have

done.
It

w
ould

be
very

tin
G

reek
to

call
any

geom
etrical

object
<<variable>s.

I
in

lid
Iii
t

a
o
n
.

p
hith

I
o

I
it

a
oct

of
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(>
r ci.

dii
i
n

ii
it

con

in
4
ssc

‘i
a

cam
ber

iii
it

Ii
g

>1
ith

S
ty

But
a

thy
hr’pm

i
an

Ii
ti

lii
2

c
I

I
urn

p
a

ris
rn

s
l

a
)

sin
ha

m
ini

2
a

ii
a

hi

tcssh
b

to
tc

c
c
o
n
>

i>
>1

a’
iii>

p
ap

a’
a

-
‘

I
If

in
a

lIp
/b

c
01

/
a
t

‘
‘
‘

)
lilt

a
a

Iii
a

I
m

a
is

‘II

it
p
a
ra

h
isi

d
in

e
)

nra
C

ur
>s

nit
it

,ih
at

ti
i
i

c
‘

at’

guen
iii

p
asclc<

i
a

tin’:
‘ha’

a’
>

.‘
iii

‘
a

a
I tar

>
e’iccilic:iak 4

a
ifs

h
i

I.
a

hi
ii

‘I
I

(in
racIly

)m
cnt

It
I’

Ii
S

I
‘

a
n
”

p
ia

In
iw

alil
11

ant’
>1.1

i’.
I

,
I

I
p

‘
ii

antIc
f
i
t

4,
ste

,clsa
It)

a
a

2
>1

°
c

4
1,

Pappas
then

goes
as

tic
Si

lit’
Ia

riP
ii

p
i

iii
,
‘

a
g

this
sen

erali7ation
and

son
e

I
lii

3)
lv

ictm
ts

‘ua
cc

St
is

ii
it

unit
sense

a
t

the
quoted

passigs
(P

j
p

312,
5

I
.

p
t oposed

a
new

definition
of

thy
,
‘

c”
“

sic
ci

is
at

mu
j’a

>
anirt

pla
isible

than
ih

definition
p
it

t
i
c

Ii
Sansicu,

h
c

s’
Intl

rlas
n,

4g
at

Sim
son’s

itite
r
p
r
e
ta

tlo
ll

of
the

ha
cieta

tE
st

P
appi

s
til

‘S
i

1)3
niPe

72
O

n
the

basis
of

louts
ice’s
5is’Iilciti>

‘u
ass

ii
s

‘
it,>’li

1
n
i

be
re

stated
thus;

1
A

h
p
tio

s
is

a
lip

lit
t:k
t’

i2)R
V

\X
it

ii
a

2
A

partpttoS
is

iii
liii

v
ig

iii
u
g
h

a
h

u
h

O
’>

a
‘

,
,

X
anti

onIs
tw

o
o
f

the
potim

is
cad

B.
n’

ii>
t sat

i.l>.
t

\
\

Q
IP

\
X

PR
or

\X
T

X
H

Q
R

,
\X

’i’
p

cull
I

s
ly

iii
ci

list’
utc>siiit

‘
i
i

it
at

infinity
1

gute
2

displays
tIn

possibi
cuts,

bat
i

sin>
iid

is
k
t

ii
cutc

I
that

the
positions

ccl
W

V
an

ti
IN

)
b5

tittatch
itt

a
sat

p
o
in

t

m
ay

also
lie

betw
een

\X
\

tin
1
l3.
.
,

I
i

1
1

3
in

the
tpctted

am
s:p

a,
Pa

cpus
s
a
c

tiic’u’
i’s

i)
c

n’iu
I

lidetm
i

pa
rism

s
çhenceforth

tails
i

‘
>

p
(lts

an
ti

(
ills

Iii
S

ii
I

illost’
ing

m
anner;

le
t

P,
(

R
in

thus’
c

s
)
c

a’
Iigsccc

t
,

.
a

a
‘

ii
v
a
s
e

of
the

par’ptios
It

I
list

l
a

‘011515
,m

m
un4

I
(,

a
t
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I’

ii
tar
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the

2
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it
tii<

i
\Jlflp

IrS
‘
i

‘I
‘

i
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i
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,
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‘
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I
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.‘ii”
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C
,m

m
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i
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11111
)
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ii

C
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‘

(
1
1t
h

‘
.

I
It

it
2

1

L
oci

can
be

cc’nsid
list

is
5
5
1

1
5
1

55,

ste
w

ill
dist tiss

in
set

tio
ii

2,
is

uict
I

lot as
L

uclidean
concept

of
a
1cu

lIsIlh
in

the
lilt

cent
us

here
Stm

son
Im

asetl
his

clv1initnin
111

a
(1

(1
1
>

ot’
passages

in
Pappc

2
Ii>

sit
V

1.
inc

it

‘
tote

for
later

use
I

a
a

Sinisiin
‘s

iii’)
nil

ad
a
t

ii
p
a
n

ccc
is

its
fciilan’s

l’o
rism

it
crc

Prcipasitca
in

ipi>
p

tn
p

o
ccitccr

Ii in’iir’c,cce
c
c
iii

.cfigi
liii,

Ccl
putter

iiitt,ir
t
r
w

,
ccii,

vet
ttiiiliitt,

U
t

C
I

I
itililte

t
c
’
s

‘chits
iicct,iccce’nr,

i’ll
1J

icid
cin

cc
cc,

>eJ
ig

ice
id

c
it

pcccc
I,ic

,c
ru

n
t

i’iinck’nc
tc,chetic

c
t’t,ct
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e
n
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arceccdleci
11>1cc

c’
i

tffi’i
c
io

c
c
c
in

gcc,ccaiicrn
c
’’c

n
c
n

iin
e
c
c
c

ccc
P

ro
p
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ticiie

clescnpm
aici

I[till
P

323.
a\

lrlnnci
is

c
o
-
c

‘<
i

iii
ii

iii,Ii
cc

cc
citccpcrecl

ti
‘ccc’.

C
ta

t
i,c

’
o
r

m
ic

e
Icings

,cre
given.

tar
ic’Icc

Ii
tin

,)
ic

c
c
c

c
U

ll
c
t

Ic’ things,
cliii

ic
e

inc
g
iv

en
clcr’tctcetvcs,

hut
have

the
sdttccr’

mt’Iittiacirhc
p

to
the

th
in

g
s

th
u

,cce
i
\

tic
,

it
is

cgru’ed
t

cia
her

InccIt
it

sp
lits

,c
accccm

itn
pt’npercv

chest
tib

et)
In

the
pruiptiti

nail’.
I

,c
,u

d
li..c

c
e
t
l

p
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x
w

V

P
Q

P
R

R

ft
a
n

.t
line

g
iCu

in
fl

a
too

w
ill

Cut
o
il

Iron
h
v
i

iu
iliv

(
y
li

“
I

I.
lu

st
segm

ent
B

1
1

1
a

2
are

not
it

the
(
i

I
‘0

1
o

in
figure

be
given.

If
p
o
in

ts
V

.
\V

are
on

given
lines

1,
n
i
,

then
X

is
on

a
g
w

e
n

line
ii

([13]
pp.

392
393).

4.
F

uelid
treated

the
paryptios

and
the

hyptios
separately,

and
at

least
in

his
treatm

ent
of

the
hvptios,

he
distinguished

different
cases,

such
as

a).
P.

Q
,

R
not

on
1,

i
n
;

b).
P

on
1,Q

not
on

m
;

c)
P

on
1.Q

on
iii;

etc.
In

each
of

the
ten

porism
s

he
treated

one
case.

\\e
note

that
in

the
passage

quoted
from

P
appus,

and
in

(
reek

geom
etrical

texts
in

general,
the

w
ord

given
is

nsed
in

tw
o

different
m

ean
i rigs:

•
assum

ed
iii

the
beginning

2.
not

assum
ed

in
the

beginning,
bitt

determ
ined

(or
constructible)

by
m

eans
of

the
things

that
are

assu
m

ed
in

the
beginning.

‘Flic
context

determ
ines

w
hich

of
the

tw
o

interpretations
has

to
he

chosen.
In

quotations
I

have
italicized

all
w

ords
g
i
v
e
n

w
hich

have
(in

tiw
opinion)

the
second

m
eaning.

P
appus

quotes
one

m
ore

porism
in

the
beginning

of
his

elassifica
lion

of
the

portsm
s

in
Euclid’s

B
ook

1:

In
tile

ile
g
i
n
itin

g
i
t

the
1)o

ik
is

this
diagtam

:
if

Iines
from

tw
o

given
poniis

ittiiei
I

ott
a

lute
g
il

e
t

t
in

iii,
and

one
(line)

ciiis
off

Ia
segm

ent)

13e101e
he

)11l[1ll’.
11101)

of
[

ii
I 912,

a
fo

rrIlp
i

0)1
III

tlie
(;reek

te’It
hail

[lo
t

been
[c

i
o
g
n
i

‘c’d,
51111

lie
1(011(1

II
at

Ii
I

I

becii
flIl’.IIS

IC
[I’IC

’l’d
as

‘<
III

11)1
1
”
.

‘
I
C

’
”
’
”
I

C
I
lI

lt
‘(‘1111%

tO
liiive

S
h
Ie

d
50111

1
1

5
1

‘,

the
lO

S
t

150111111
In

1
.lljih

i
[‘1

.1
1
.

,‘t
I
t
t
t
l
’
.
’

P
A

1
t

(11105
1101

5
)0

.11
5’.

ii
SI

I
<I

Il

1
‘Ii’

I’
l’

:....
‘
)
‘
‘

.
,

I
(1

n

P
Qllg

lI[e
I

I
IC

111
I

IC
)

1
I

tiw
•,1

L
l1

ilil.S
C

S

In
1723,

Sim
son

Intel piote’.l
the

ItaliC
1eIl

0
1

‘:
as

41
/)

1
7
1
W

/C
It

([ 171
pp

337-3
3

I
II

c
i

iN
11

1
toIl

11
n

n
C

II
h

o
s

ing
1tg

tar

Let
line’.

R
\

in
’.

1
I,))

4
1
,1

0
1
1

1
1
1
0

i
l
l
,

I
:

II’,
I)

I
(C

I
.11

Ii
o
u
t

thlc
poitit

V
sn

1
1

1
1

I
1

t(
II

C
II.

.1114
let

R
\

fle
e
t

(11
1
‘
i

1
‘1”.

Ill
‘I:’,’

I
•‘.

1
‘1

II

2.
T

he
first

porisni
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and
a

fixed
ratio

such
that

Q
V

m
eets

n
at

X
and

alw
ays

X
N

1/W
M

1
=

(Siinson’s
R

is
such

that
I,

m
and

n
intersect

at
the

sam
e

point).

I
w

ill
call

this
the

1723
porisin.

Sim
son

added
a

sim
ple

p
r
o

o
f

([17]
pp.

337-339),
to

he
discussed

below
.

L
ater

Sim
son

discovered
that

one
can

find
n

and
N1

also
for

a
r

bitrary
[3

‘
[3

(the
lines

n
for

different
13

are
parallel).

H
e

therefore
w

ithdrew
his

earlier
interpretation,

and
stated

in
1776,

that
give/I

in
Pappus’

quotation
m

eans
atcorned

arbitrarily
([18]

pp.
350,

400).
T

hus
Pappus’

q
u
o
ta

tio
n

m
eans

(F
igure

3):

let
lines

R\’
and

Q
V

.
draw

n
from

tw
o

fixed
points

R.
Q

.
m

eet
at

a
variahle

point
V

on
a

fi<
d

line
1.

Let
line

rn
and

a
p

o
in

t
M1

o
n

m
he

fixed,
and

let
R

\’
m

cci
o
i

a
t

\\‘.
Let

a
ratio

11
be

assum
ed

arbitrarily.
th

e
n

o
n
e

c
a
n

fin
)

a
Ii

iC
‘i

and
point

N
on

it
such

that
Q

V
m

eets
o

at
X

and
always

X
N

/W
M

—
1.

I
w

ill
call

this
the

1776
porism

.
Sim

son
added

a
com

plicated
reconstruction

of
the

supposed
E

u
clidean

proof
o
f

th
e

1776
porism

) [18]
pp.

400-405
the

reconstruction
is

also
available

in
113]

p.
555).

T
he

reconstruction
is

related
to,

but
m

ticli
m

ore
com

plex
than,

the
lem

m
a

for
the

f
ir

s
t

p
o

r
is

m
in

P
appus’

C
ollection.

C
hasles,

Z
eutlien,

Ileath
arid

Jones
accepted

the
1776

porism
as

E
uclid’s

first
porisni

(see
[21

pp.
114-113,

[23]
p
p
.

152-154,
[6]

vol.
1,

p.
437,

1131
pp.

549,
552),

and
they

offered
different

explanations
o
f

the
relationship

betw
een

the
1776

porism
,

Pappus’
<<lem

m
a

for
the

first
po

rism
>>,

and
the

ten
hyptiosparyptios

porism
s

([2]
pp.

65-66,
[23]

pp.
169

171,
1131

p.
560).

N
o

attention
seem

s
to

have
been

paid
to

the
possibility

that
Sim

son’s
1723

interpretation
is

correct.
Sim

son
apparently

w
ithdrew

this
interpretation

because
be

believed
that

a
m

athem
atician

o
f

the
calibre

of
E

uclid
m

u
s
t

have
proved

the
m

o
r
e

general
1776

porism
.

Ilow
ever,

it
s
e
e
m

s
to

m
e

that
there

is
a
n

a

priori
m

ethodological
advantage

in
supposing

that
E

uclid
proved

a
re

sult
o

f
less

generality,
w

hatever
his

m
athem

atical
abilities

m
ax’

have
been.

T
he

1723
interpretation

is
also

supported
by

further
argum

ents:
1.

In
theorem

s
in

G
reek

texts,
the

assum
ptions

are
usually

listed
helore

the
coilseqtiellces.

T
his

suggests
that

given
in

th
e

quoted
passage

m
ean

s
d
eterm

in
ed

.
‘Ihe

sanw
is

true
in

the
passage

on
the

hvptios
q
u
o
t

ed
in

the
first

section,
and

throughout
E

uclid’s
D

ata,
and

Pappus’
C

ol
Ie

/1
0
1
1
.

2.
Pappus

<lem
m

a
to

th
e

f
ir

s
t

p
o
r
is

m
>

is
related

to
the

1723
p
o
r
is

m

in
a

sim
ple

w
ay.

‘l’be
lem

m
a

is
as

follow
s,

in
P

appus’
notation

([13]
pp.

260.261,
[11]

PP
866-869,

[22]
p
p
.

669-671):

-
%

%
%

%
K

L
.N

e

ii
in

a
figure

A
13l

\E
.tll

as
in

ll(tute
4

]
e
tt:

A
7.:L

1I
=

A
A

:A
F

.
and

if
w

e
jo

in
K

()
(K

.
e

b
em

th
e

‘o
u
n

ol
:Iaer’cctioit

of
13A

,
E

Z
and

IlL
,

F
H

.
U

irti
K

(
A

l
P

hR
I
’
.

‘7
p

r
o
o

f
s
,

the
first

of
w

hich
is

as
follow

s
I )r

to
/

\
\B

to
O

h
.\I

a
\.

and
join

A
ll.

T
hen,

since
A

/:/lL
r

\
\A

I
w

e
b
a
n

A
/

-\
\1

1
’A

I,
b
itt

A
Z

:A
A

=
A

A
:A

13:
so

that
A

A
A

R
F

K
:K

Z
—

E
l3:B

A
—

F(—
):f-)l1

hit
‘1he

cottespondrnc(
I

it
1

Z
=

R
,

ll—
Q

,
A

F
=

/,
K

\
)

X
I

sam
e

notation
has

hr
s

1
intersection

of
1,

/
t

of
I

atid
‘n

as
S

,

I
N

,
B

-
S

‘I’hc
Idol

s
tI

c
sm

(Figitre
5):

Let
()

i
I

i

determ
ined.

D
raw

H
I
‘
,

at

\1
l

A
L

,
R

I
(I

d
i

K
()

A
l

i
<lion

s
ii

is
iii

ttt
l)h

IS
n

ito

1
i)4

i
t

H
en

A
4

H
f

‘I’hits

t
w

put
shtch

the
points

of
0

ersc
ction

\
-M

,
c
‘

P
0

54
ate

also
ttt

I
(I

n
1

bc
th<

littc.

L
Q

N

98
99



and
the

eaSt.
\

X
that

I
uclid

w
oul

P
a
p
p

u
s
’

<dem
i

i

see
[13]

pp
260

(
lineLet

Q
PL

N
N

V
W

W
PQ

and
Q

I
straight

i1ll
T

i
case

w
heic

W
\I ()

r
is

ii
([13

p
p
o
n
s
m

fo
i

II
‘0

1

by
Figurt.

2
tue

line’,
tin

172
u

till
tf

ile
p
re

e
e
d
i

risrn>
w

as
the

17
i’h

ts
lilte

lp
i
t

1

that
L

ueltd
used

the
fam

ous
<

len
s

sise.
W

e
know

tiii

ionius
says

so
tn

know
about

1
i

ci
I

that
Iurthei

S
ilt(

Ii
It

ii
o
n
e

a
c
c
e
p
t

‘e’pect
I

I
(
a

.i
[0

m
ake

this
k

s
tru

c
tlo

1
A

c
d

n

ris
n
is

w
as

w
hit

p
0
1
1
1
1
5

o
n

1
w

1
itii

hetw
cc

n
tw

o
lin

e
s

(7
h

a
sle

s
behes

e

tsv
e
c
ii

a
variable

W
b5

a
<<1101111

I

fix
e
d

p
o

In
ts

0
1

1
1

p
io

le
u
ls

itie
s

o
II(

,o
ris

m
s

ehasies
st

s
ty

le
,

a
n

d
ht.

tile
i

lie
som

etIm
e

S
I

e

F,
Q

and
thiee

h
1

b
e
tw

e
e
n

rn
and

z
u

chosen
1,

P
and

actually
studic

ci

I
‘

s
t

cat
1

I

C
1<

p

‘S

S
)

M
\X

Is
N

1
n

1
Ic

5

S
‘I,

f
s
\

O
il

I
i

I
t

I
t

Iii
ti

IC
C

I
(

c
i

is
C

ii0(1
I

it
(iii

11
Cl

;
I

5
11

I
C

icit

(C

II
I

IC

i
i,

related

I
i’tg

u
ie

6
e

ii
)ta

llo
n

is

c
S

c
ii

hat
0

115(1
o
n

a

ci
slU

1(11
th

ond
0

lit
s

C
o
n

e

I
suggested

I
I

o
ta

tio
ll)

1
1

c
m

a
t

cal

first
po

(
lo

rIsill

1
p

153
s
o

it
tio

n
o

f

IS
e
o
n
e
lll

a
ise

A
pol

ii
it

all
sic

1
d

d
e
,

so

S
I]

c
e
rt

m
l

e
s

ltk
el

1,
1

1
re

c
o

n

I
e

betw
ten

II
I
e
c
tIv

itle
s

I
C

115
be

I
b

ted
to

C
suitably

I
nts

and
x

d
fe

rc
lit

1
11

(teek
01

ie
tIicalls

I
points

1
>J(tiV

I15
ti

sultai
ly

a
115

w
u

c
I

I
in

Its

w
V

1
<

1

P
L

M
N

F
,g,,,c

I,

through
S

parallel
to

‘15).
T

corresponds
to

A
in

ligure
4.

fhen
as

iii

the
lem

m
a

W
XIIQR.

I lence,
if

M1
on

m
is

a
given

point,
w

e
let

N1
be

on
n

so
that

M1N1
and

Q
R

are
parallel.

T
hen
N1X

:
M

1W
=

N
S:M

S
Q

’F:R
T.

‘Ihus
the

porism
is

correct
w

ith
(1,,

=
Q

T
:R

T
,

q.e.d..
If

this
w

as
E

uclid’s
proof,

Pappus’
lem

m
a

m
ust

have
been

intended
to

express
N

ill
a

m
ore

abstract
w

ay
in

term
s

of
the

data
of

the
p
ro

b
1cm

,
S

im
son

defined
N

as
the

point
on

R
Q

such
that

L
R

:R
Q

=

LM
M

N
(1171

pp.
337

339),
hut

the
present

proof
has

the
historical

advantage
that

the
lines

hi’,
Q

i’
used

in
the

definition
of

N
occur

as
auxiliaty

lines
in

P
appus’

lem
m

a.
W

e
know

that
P

appus
derived

auxil
ta

rs
lines

in
som

e
o
f

his
lem

m
as

to
the

w
orks

of
A

pollonius
from

the
p
ro

p
o
s
itio

n
s

w
hich

the
lem

m
as

referred
([101

pp.
200

201,
21fl

P
a
p

p
u

s
’

lem
m

a
for

the
first

p
o

ris
m

is
a
lso

related
to

tile
1776

‘x
i

rism
,

but
w

ith
the

1723
porism

as
in

te
rm

e
d

ia
ry

.
T

he
hypothesis

that
E

uclid’s
fit

st
p

o
rs

m
w

as
the

1723
p

o
ris

m
is

th
e
re

fo
re

o
f

g
re

a
te

r
s
im

plicity.
P

appns’
lem

m
a

is
of

the
sa

m
e

difficulty
as

tile
1723

c
’
n

itself,
but

tin
s

is
n
o
t

a
n

a
rg

u
m

e
n
t

against
the

1723
interpretatIon.

in
the

case
of

the
paryptios

and
hyptios

p
o

ris
m

s
,

w
h

e
re

w
e

know
the

porism
s

amid
the

lem
m

as,
the

lem
m

as
have

the
sam

e
difficulty

as
the

porisnis
to

w
hich

they
telate

(see
[H

ip
.

558,
c
o
n
tra

H
eath

in
[61

vol.
1

p.
437).

3.
‘l’he

notation
cii

Figures
2

and
5

show
s

that
the

1723
poristu

stands
in

an
interesting

relationship
to

tile
paryptiosporisrn

for
the

case
w

Ilele
W

X
jjQ

R
.

If
see

a
ssu

m
e

that
this

case
of

the
paryptius-porism

has
been

proven,
am

id
that

line
n

in
Figure

5
is

the
desired

line,
then

N
X

:M
W

=
N

S
:M

S
,

because
the

lines
1,

,n
and

ii
of

the
paryptiosporism

in
te

l
se

c
t

in
one

point,
S.

l’hus
the

1723
porism

is
im

m
ediately

seen
to

h
e

tru
e

fo
r
M1—

M
,
N1N

.
T

he
c
a
se
M1-
M

,
N1N

is
now

an
easy

g
e
n

e
ta

liz
a
tio

n
,

w
hich

E
uclid

m
ight

have
found

in
te

re
s
tin

g
fo

r
re

a
s
o

n
s

that
a
re

n
o

t
clear

to
n
ie

.
‘lim

e
im

p
o
rta

n
t

point
is

that
the

1723
p

o
ris

m

I
i

S

I-’

I
C

l

(C
f

C
I

I
I

100
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i’igure
7

1776
interpretation,

com
pare

Figure
3.

H
ow

ever,
in

the
1723

porism
,

1,
in

and
n

intersect
in

o
n

e
p
u
n

it,
and

‘X
’XII P

Q
,

so
that

W
and

X
are

related
b
v
a

perspectivitv
w

ith
centre

at
infinity.

T
his

m
eans

that
a

num
ber

of
C

hasles’
reconstructed

porism
s

lose
their

historical
basis.

3.
A

rabic
traces

of
th

e
lk)rtS

m
s

Y
vonne

D
old

Sam
plonius

show
ed

in
1977

([41
p.

56)
that

som
e

of
Pappus’

lem
m

as
to

the
Porism

s
entered

the
A

rabic
tradition

through
the

B
ook

o/
/ltinm

ptions,
that

is
an

A
rabic

version
of

a
lost

G
reek

w
ork

by
an

unidentified
author

w
hose

nam
e

w
as

arabicized
as

A
qatun.

T
he

iclationship
w

ith
Pappus

w
as

further
investigated

by
J
o
n
e
s

([13]
pp.

602-605).
In

this
section

w
e

w
ill

discuss
som

e
additional

A
rabic

m
aterial

relat
ed

to
the

P
o
rit,n

t,
but

probably
independent

of
Pappus.

T
his

m
aterial

consists
of

a
few

propositions
of

the
G

eom
etrical

A
nnotations

of
A

l
Sijzi,

w
ho

flourished
around

A
D

.
970,

and
one

proposition
in

the
S

c
/cc/ed

Problem
s

of
Ibrahim

ibn
Sinan,

‘lio
died

in
A

D
.

946.
A

descrip
tion

of
these

w
orks

and
biographical

inform
ation

on
their

authors
can

he
found

in
[10]

PP
189

194.
T

he
relevant

passages
have

been
edited

and
translated

iii
the

appendix
of

the
present

paper,
if

not
available

elsew
here.

N
either

A
l

Sijzi
nor

Ibrahim
ibn

Sinan
refer

to
the

Porism
s,

but
the

om
tru

e
!

.1
1

1
O

iiI
i(

4
lt

is
art

ahhreviat ion
used

h
A

l
Sijzi

him
seli.

I
u

i
the

lull
title

see
the

h
e

1’in
n

in
g

of
the

appeitdr

6

A

I

follow
ing

stinim
ats

ish
the

in,
the

relevant
p
ro

p
o
s
it

m
d

time
I

(O

one/iw
o!

:In’io/t/ior
In

the
first

tw
o

to
p

s
tt

io
n
s

hat
.ite

of
((ilL

11
t

.
see

the
ap

pendix.
pp.

110-1
1),

Al
S

t
1z
t

considers
a

given
point

I)
o
t

time
base

of
a

given
triangle

A
B

(
fig

ire
s

lie
looses

I
on

•\(
nid

Z
on

B
C

such
that

I)E
IB

A
and

I
/

‘A
l)

.\i-8
ijii

o
tsP

‘s
to

o
n
s
t

iC
t

lines
13K,

D
K

that
m

eet
at

so
n

‘sotnt
K

on
-\(

,
and

r
c
i

‘
1,1).

I
Z

at
points

Ii,
r

‘rIte
lines

have
n

s
lit

11
d
i

it
ttt

t
I

O
t

O
tt

(3.1)
triangle

Ill
t

en
a

w
hile

in
the

secon

3.2)
the

tatio
t

t
as

a
given

A
l

Sijii
consti-itus

t
I

>
itt
l
t

.1
oiidttn

ii
(3

I)
or

3.2)
w

ill
C

\em
nalk

Pc
i

tsltesl.
IIc

Itt
it

It,
H

1
t

le!
B

C
to

m
eet

L
Z

at
T,

and
lie

p’
tm

e
s

that
K

,
1

Inn
14

ollnte,ir
as

a
reiilt

of
the

fa
c
t

that
Il

is
ott

L
I)

lIe
then

notes
t

at
3.1

o
‘3.2

hold.
A

ll
lurther

details
can

he
tot

md
in

the
appendix,

T
he

tw
o

propocitinits
are

related
to

a
c

.is
t

of
I

Iic1’
tsr

porism
.

Figure
8

corresponds
to

e
special

eac
of

‘
8

t es
‘4

ai
5

w
here

in
the

notations
of

J’tgnt-r
5

the
civen

iite
i

Isse’
t

,‘l
1115

given
point

Q
D

ie
e
X

a
c
t

t
1

s
tdeiis

c’s
at

s

Figure
8

PD
I

Figure
5

W
e

note
that

t

lundam
ental

iole
(3

.2
)

s
e
rs

e
to

m
ake

term
ined,

w
hile

its
q

is
iiitoitsitti

lietceu
8
1
1

te
ll)’

,\i
-S

i;i
s

II
S

eqrtal
to

ill

l
I

4
mud

S

u
s

P
H

Il
I

R
ç\\’4

V

Ii\VS
j

plays
a

tdots
5

3
1)

and
8

o
op

uely
(IC

ttal
It

Fhus

102
1(0



I
gure

n

the
p

rism
or

ie
m

m
a

is
turned

into
a

problem
w

ith
a

u
n

iq
u

e
solution.

‘J’he
(;‘o’iiet,iki/

iln
n

o
ia

/m
n

s
also

contain
a

proposition
related

to
L

iclids
second

porisni
(see

appendix,
p.

112).
A

l-Sijzi
considers

a
given

point
I)

on
the

rectilinear
extension

of
the

base
B

G
of

a
given

triangle
A

B
(

;
(Figure

9),
and

a
given

line
B

E
through

B.
lie

w
ishes

to
con

struet
tw

o
lines

1)11,
G

Il
such

that
TK

IIG
B

and

(3.3)
11

is
on

B
E.

A
l

Sijzi
constructs

Z
on

G
B

extended
such

that
Z

B
:B

G
=

Z
G

:G
D

,
and

he
jo

in
s

A
Z

,
to

m
eet

B
E

at
H

.
T

hat
11

is
the

desired
point

is
proved

as
follow

s.
L

et
III)

m
e
e
t

A
G

a
t

T
,

d
ra

w
TK

LIIG
B

to
m

e
e
t

A
B

at
K

and
A

Z
at

I
LK

K
T

=
Z

B
.B

G
‘-‘-Z

T
he

propos
non

the
special

case
w

her
tion

of
Figuic

6.
1h

(3.31
determ

ines
tiie

pars
p

lie
s
D

K
(‘1

1
eninpiete

\V
e

now
turn

to
a

pioblem
in

I
‘
/
‘
v

i
e’

ibrahim
ibn

Sinan.
T

he
A

rabic
text

ot
tIle

iiob1ciii
ansi

itt
n

to
f
l

,s
ifl

15]
pp.

200
201,

and
[121

no.
(

pe.
K

IS.
an

ln
1
ish

nnnsl
itien

is
in

[5]
pp.

155-156.
h
ere

I
render

ic
problem

ii
iiotai

on
s

Iggest
itg

the
relation

ship
w

ith
the

hvptios
configuration

K
ente

Itt.
enigars

Iigure
I):

Let
three

collinear
o

in
tN

P.
Q

.
P

tad
tin

c
c

lin
c

-
k

be
given.

O
ne

w
ishes

to
constttiet

point
K

N
O

th
a
t

if
(4K

.
P

\
In

te
rs

e
c
t

in
a
t

points
V

.
\\‘,

then
1i\’

,
V

.
K

air
ollinear,

,iitd
so

th
it

a
t

In
c

s
a
m

e
tim

e

(3.4t
K

is
on

‘J’hus
the

ptobletn
is

ii
it

is
in

I‘igitrr
it1

an
extra

condition
(3.4)

w
hkli

iii
t

a
s

li
O

s
o

ta
p

h
t

Let
L,

M
he

thc
er

ii
sts

4
C.’

0
espec

tivdy.
Ibrahim

does
o

t
c-or s

i
.

h
sc

s
that

the
proportion

X
F

X
M

I
i

l
i

tounts
to

he
sam

e
tiling

Ilic
t

is
I

it
a

tn
cem

us
here;

w
e

note
onls

ii
i

a
t

is
r

st
syntbests

of
his

solution
is

b
u
n

V
is

t
n

/
I

I
tt

the
A

rabic
text

and
an

1
tigl

itt
itt

t hts
s

6
c4

155
W

e
now

proceed
to

>1
tn

t
)t

isa
a

alysis
iii

i
ttentionecl

passages.
Figures

8,
9

nih
l()

d
tt

t
Is.sctnbk

c
i

c
kite

a
titerial

in
the

published
or

unpublished
‘raht

-
peotits

iii
it

uteri
are

and
one

w
o
n
d
e
rs

w
hy

A
l-Sijzi

and
Ibrahim

thu
Sit

an
as

rr
tnucrested

in
the

above—
m

em
ioned

propositions
at

all.
1be

situp
lest

explanation
is

that
the

propositions
and

Ilk
Poi’n

‘s’
are

related
ina

ottlv
tucathernia

tcallv,
but

also
historicall

Ibis
raises

the
question.

sshat
Is

did
lbrahim

an
d

A
l-Sijzi

take
o
v
er

Irv
in

th
eir

sources,
It

seem
s

that
the

conditions
3

It
-
-
-

3.4
a

etc
added

K
:

A
l

Sijzi
and

Ibrahini
in

order
to

rreare
puoblem

s
w

utb
unique

‘oluutoits.
O

ne
m

ay
com

pare
this

procedure
w

it!
IIbrahum

S
T

d
fltc

(
)
‘

t’i
v

/I
io

a
f

of
a,,alv

tis,
synthetic

and
I/he

v
tk
1

i
i
C

it
C

it
c

i’
/i

P
a

4
o!

s
’flC

[161
p

294
no.

2).
T

here
it

is
expi

In
1

1
iitdcte.tm

utate
p
lC

u
t
tts

(pioh-
em

s
w

ith
infinitels

niany
u

t
s

bc
set

m
iC

te
d

t
changed

iS
t

t
(

s
l

tC
I

f
iss

5
I

if
t

t
cp

s’i

II

I
C

t\
C’

S
ItO

i,
i
x
a
t
t
s
e

ut
again

for
a

be
n

o
ta

l’igtutr
C)

P
tg

u
ie

6
(

1
II

A
B

\
‘Vs

v
/

M
X

k

w
V

m
R

Q

P
Figure

it)
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into
problem

s
w

ith
a

fiu
te

num
ber

of
solutions

through
the

addition
of

an
extra

condition
([151

pp.
80-82).

W
e

note
that

a
s

a
general

rule,
Ibrahim

ibn
Sinan

alw
ays

m
akes

acknow
ledgem

ent
w

hen
he

takes
a

solution
of

a
geom

etrical
problem

from
another

a
u

th
o

r.
Ilow

ever,
he

does
not

find
it

necessary
to

give
credit

w
hen

he
takes

a
problem

,
hut

not
its

solution,
from

another
source

(see
for

exam
ples

1101
pp.

191,
207,

219,
224).

Since
Ibrahim

does
not

refer
to

other
geom

eters
in

the
present

problem
,

w
e

conclude
that

he
found

the
hyptios

porism
in

som
e

source,
added

the
condition

3.4),
and

then
solved

the
resulting

problem
1w

him
self.

A
l-Sijzi

(then
copied

a
problem

.
m

ade
a

trivial
change

in
the

solu
tion,

and
then

claim
ed

authorship
(see

[9]
pp.

252,
315,

[101
pp.

221-
222;

there
are

m
any

m
ote

exam
ples

in
unpublished

m
anuscripts).

It
is

therefore
plausible

that
A

1-Sijzi
adopted

Figure
8

w
ith

the
proof

that
K

.
I’

and
I)

are
collinear,

and
Figure

9
w

ithout
line

B
E

but
w

ith
the

proof
that

(h
K

and
II

are
collinear.

‘l’he
changes

m
ade

by
A

l-Sijzi
are

in
this

case
the

addition
of

conditions
(3.1),

t3.2)
and

3
.3

).
It

rem
ains

to
discuss

possible
channels

of
transm

ission.
T

here
are

forceful
argum

ents
against

a
transm

ission
through

(an
A

rabic
version

o
f)

B
ook

\“II
of

the
C

o
//e

tio
n

of
Pappus.

If
an

A
rabic

translation
of

B
ook

V
II

had
been

m
ade,

it
w

ould
have

been
received

by
the

A
rabic

geonw
ters

w
ith

the
sam

e
enthusiasm

as
by

their
16th-century

E
uropean

sticcessots.
T

he
total

absence
of

references
to

such
a

translation
in

the
know

n
A

rabic
m

edieval
literature

can
therefore

be
taken

as
evidence

that
an

A
rabic

version
of

B
ook

V
II

never
existed.

B
ut

there
is

m
ore.

in
the

case
of

Ibrahim
,

it
is

difficult
to

s
e
e

how
he

could
take

the
hvptios

porism
(toni

an
A

rabic
translation

of
the

obscure
passage

quoted
in

section
1

of
this

paper,
if

w
e

keep
in

m
ind

that
it

took
E

uropean
schol

ars
150

years
to

understand
the

original
G

reek
text.

(T
here

is
no

cvi
(lence

that
Ibrahim

knew
G

reek
him

self).
R

egarding
the

propositions
of

A
l-Sizi

it
should

he
pointed

out
that

they
deal

w
ith

a
special

case
of

the
paryptios

(Q
on

m
)

not
treated

by
Pappus.

O
ne

m
ay

also
rem

ark
that

point
A

in
the

triangle
A

B
G

in
Figure

8,
w

ith
w

hich
Al—

Sijzi
b
e

gins
his

first
proposition,

corresponds
to

the
auxiliary

point
A

in
Figure

4,
introduced

1w
Pappus

in
the

course
of

the
proof

of
his

lem
m

a.
T

hus
w

e
can

exclude
the

possibility
that

Ibrahim
or

A
l-Sijzi

used
B

ook
V

II
of

the
C

O
/IC

C
/ion

or
a

source
dependent

on
it.

T
he

tw
o

rem
aining

possibilities
are

in
order

of
decreasing

p
ro

h
ab

il
itv:

1.
A

lost
A

rabic
translation

of
a

lost
G

reek
collection

of
lem

m
as

or
problem

s,
depending

on
the

Pornm
s

but
not

on
Pappus’

C
ollection.

W
e

know
that

at
least

one
such

collection
existed,

nam
ely

the
l’rob!em

s
of

the
C

jrrw
k
i

(M
asa

1
iii

\
iiia

tiir
ito

o
itth

a
0
1

51
P

r
into

A
rabic

tn
the

10th
c
e
n

tttr\
b

V
ithattit

i
thu

N
istif

G
ui

u.
(-4

c
i.

A
iS

ijzs
Figure

8
gives

the
inipt essioi

oi
G

te
n

1w
ii

dci
it

a
lem

m
a

to
th

e
first

p
o
t

ism

2
A

lost
A

rid
ir

in
s

to
o

f
ti

ii
of

a
h
a
g

m
ent

of
the

Pur,s
0

o
iita

tiitn
g

dw
b
e
tn

to
n

p
o(

t
k.

ihe
bihh

ograplucal
w

ork
J
//0

O
of

lhn
,il-\aitrt

(a
ir

I
liii

.
c
o

n
ta

in
s

a
rcter

ence
to

a
[look

n
/I

a
r

h
1

i
iiI

)i
p

M
i

I
.

)u
transined

as
B

‘nc/M
in

[31
p

1
c

I
it

1
4

iii
faw

a’i
1)

m
eans

com
iiar,

si
1

i
i

o
x

1101
1

ii
t

Iiei
to

I
th

is
p
a
p

e
t,

the
Second

m
canitp

o(
Fix

G
reek

us
4

anolopo
I lao

h
tet

[[9]
p

p
.

49-501
a
ssu

m
e
d

that
(ho

aI-ad
itn

o
letred

to
ii

,
iG

e
c rston

of
the

l’oufim
c.

Ih
n

al-i\iu
o

1
irks

u
t

t
lo

I
lii

to
t

-
spurious

perhaps
the

P
n
isi

unsid
lidein

w
ork

h
e
c
a
tt

5e
of

the
no

s
I
o

:ha
C

I
0.

.t

It
is

w
orth

poinrina
out

liii
all

,\t
ahil

ii
i
r
s

01
o

1
rjO

ii
in

[41
and

in
the

present
paper

li,ic
beet

aunt
ih

s
1

hr
oeniis

o(
tile

yen
incom

plete
G

reek
k

ih
i

ii
o
f

u
s

tin
a
tix

m
atical

tx
ts

n
ta

w
ell

c
I

u
I

t
a

ir
a

it
i

longt)
recogm

zable
as

suc
u

Ix
c a

u
e

listv
at

teiatr
I

t
it

tile
P

O
llV

’.

about
w

hich
w

e
are

iot
tnloitiled

h
-

tIe
I

,i
o

r
i
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A
ppendix

Phe
fo

llo
w

in
g

I
no

in
i

d
A

rabic
texts

of
the

passa
c

s
s

d
ii

s
i

i
/lhm

ad
ih;i

M
uham

m
ad

i/n
1

1
/

1
)

‘i/i
W

hich
W

ere
C

urrent/v
P

c
i

r
/

I
/

,traz
and

I\horasan,
nd

liii
(

t
;

(
tic

present
paper,

the
title

has
I

1itc
c

(
S

M
anuscripts

D
=

D
ublin

(
1

59
dated

A
.

D
.

1215
I

=
Istanbul,

P.
3

6
i

A
m

ore
detaik

)f
i

s
c

found
in

[10]
p.

228.
A

ll
w

ords
in

p
r

s
lo

n
t

ic.
m

ann
Sc!ipts.Hi

[M1

Z
0

d
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(D
50h:34-51a:IO

,J:59b:8-60a:7)
A

rabic
T

ext

(
F

ig
u
r
e

11)
A

lso
our

(ic.
A

l-Sijzi’s)
solution.

T
riangle

A
B

C
is

as
sum

ed,
Irons

the
assum

ed
point

1)
on

side
B

G
line

D
L

has
been

draw
n

parallel
to

A
B.

W
e

join
A

l),
and

w
e

draw
E

Z
parallel

to
A

D
A

iea
L

is
given.

W
e

w
ish

to
draw

lines
B

K
,

D
K

w
hich

m
eet

at
line

A
C

,
and

w
hich

in
te

rs
e
c
t

l)L
,

E
Z

at
H

,
]

in
such

a
w

ay
that

if
w

e
join

IIT,
w

e
o
b
ta

in
a

tiiangle
IID

T
equal

to
a
re

a
L.

T
hus

w
e

m
ake

EM
tw

ice
F,

and
w

e
apply

to
D

E
an

a
re

a
equal

to
alea

LM
,

deficient
by

an
area

sim
ilar

to
the

double
of

triangle
D

FZ
;

this
is

parallelogram
T

I),
I

m
ean;

the
m

issing
6

It
is

clear
that

angle
falls

on
line

EZ,
T

hus
w

e
extend

B
II

tow
ard

K
,

and
w

e
join

D
T

,
K

T
I

say
that

triangle
IID

F
is

equal
to

area
L,

and
that

line
D

T
K

is
one

straight
line.

Proof:
T

riangles
A

B
I),

D
E

Z
are

sim
ilar,

so
that

the
ratio

of
A

B
to

D
II

is
equal

to
the

ratio
of

E
l)

to
D

Z
.

T
he

ratio
of

A
B

to
E

lI
is

equal
to

the
iatio

of
B

K
to

K
u,

Line
IIT

is
parallel

to
line

D
Z

,
and

the
ratio

of
III

to
lIE

is
equal

to
the

ratio
of

D
Z

to
D

E
,

that
is,

the
ratio

of
D

II
to

BA
.

T
hus,

perm
utando,

the
ratio

of
13D

to
H

T
is

equal
to

the
ratio

of
BA

to
IlL

.
B

ut
the

ratio
of

B
A

to
[IF:

w
as

(show
n

to
be)

equal
to

the
ratio

of
B

K
to

K
u,

T
herefore

the
ratio

of
B

D
to

FIT
is

equal
to

the
ratio

of
B

K
to

K
II.

B
ut

IIT
is

parallel
to

B
D

,
therefore

line
D

T
K

is
straight

Since
parallelogram

D
T

is
equal

to
area

L
M

,
triangle

I ID
T

,
w

hich
is

half
of

the
parallelogram

,
is

equal
to

area
I

T
hus

w
e

have
constructed

w
hat

w
e

w
anted,

and
that

is
w

hat
w

e
w

anted
to

dem
onstrate.

W
e

repeat
the

figure
of

the
triangles

in
exactly

the
sam

e
w

ay,
and

w
e

(now
)

w
ant

to
dtaw

lines
B

H
K

,
D

T
K

w
hich

m
eet

at
point

K
,

and
w

hich
intersect

D
E

,
Z

E
at

II,
T

in
such

a
w

ay
that

if
w

e
draw

lIT
,

lIZ
w

e
obtain

triangles
IITK

,
IIT

Z
such

that
the

ratio
of

triangle
I{T

K
to

triangle
IIT

Z
is

equal
to

a
given

ratio,
I

m
ean,

equal
to

the
ratio

of
L

to
MT

hus
let

us
join

B
E.

W
e

m
ake

the
ratio

of
E

N
to

N
B

equal
to

the
ratio

of
L

to
M

.
W

e
draw

N
Il

parallel
to

A
G

,
w

e
draw

lIT
parallel

to

In
the

fm
e

in
the

nianoscript
point

N
is

at
the

intersection
of

E13
and

A
D

,
and

line
N

Ih
is

sttaight
lo

t
this

pioc
c’dtiie,

w
hith

is
called

ssapplicatioii
of

areas>>
see

for
exaniple

[61
vol.

1,
pp

394
396,

[211
pp

118
124

T
he

patallelogiam
‘11

IE
is

<cniissings
here,

not
T

I)

I
ni

r
A

6
3
g

3’

L
ç
*

t
L.,Ea,

in
a

,
,

,

,

6
,

J>
.

c
t

6
J
.

t_a:;..
J3

a
—

a
,

,
I

6
1

4
_
s

it

‘e
r3

ri’”
1.

L
>

j
,
i
n

,

4
,—

.,
tt_

a
,

(D
)

it
t

B
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B
G

,
and

w
e

join
B

IlK
,

D
T

,
T

K
.

T
hen

it
is

clear,
as

m
entioned

above,
that

D
T

K
is

a
straight

line,
W

e
draw

H
Z

.
T

hen
the

ratio
of

D
i’

to
T

K
is

equal
to

the
ratio

of
B

li
to

IlK
,

that
is,

B
N

to
N

E
,

that
is,

M
to

L.
B

ut
the

ratio
of

T
K

to
T

D
is

equal
to

the
ratio

of
triangle

TI
1K

to
triangle

T
IID

,
w

hich
is

equal
to

triangle
Z

IIT
.

T
hus

the
ratio

of
ttiangle

T
K

II
to

triangle
T

IT
Z

is
equal

to
the

ratio
of

E
N

to
N

B
,

that
is

L
to

M
.

T
hus

w
e

have
constructed

w
hat

w
e

w
anted,

and
that

is
w

hat
w

e
w

anted
to

dem
onstrate.

j

i
L

.J
‘
j

,j
i

,
.1

jJ
&

_
_

;

r

I
t

L
L

.i

(I)
52a:27-52h:1,1

6
2
a
:9

l5
)

(L
igure

12)
O

nr
solution.

‘l’riangle
A

B
G

.
B

G
has

been
extended

rectilinearly
tow

ard
D

.
Line

B
E

is
given

in
position.

W
e

w
ant

to
draw

from
points

(,
D

tw
o

lines
w

hich
m

eet
at

line
EB

and
w

hich
intersect

A
B

,
A

G
in

such
a

w
ay

that
if

o
n

e
draw

s
from

the
points

of
intersection

a
straight

line,
it

is
parallel

to
line

B
G

.
‘l’hns

let
us

extend
G

B
tow

ard
Z

so
that

the
ratio

of
G

B
to

B
Z

is
equal

to
the

ratio
of

G
I)

to
G

Z.
W

e
join

A
Z

to
m

eet
line

LB
at

point
11,

and
w

e
draw

D
II,

w
hich

intersects
A

G
at

‘I’.
W

e
draw

T
K

L
parallel

to
G

Z
,

and
w

e
join

G
K

,
I1K

.
I

say
that

line
G

I
1K

is
one

straight
line.

Proof
of

this:
the

ratio
of

LK
to

K
T

is
equal

t
the

ratio
of

ZB
to

B
G

,
hut

the
ratio

of
ZB

to
B

G
is

equal
to

the
ratio

of
Z

G
to

G
D

.
T

hus
line

11K
G

is
one

straight
line.

T
hat

is
w

hat
w

e
w

anted
to

dem
onstrate.

.L
>

J
L..,

,

;-?
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)
-

.
‘
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i’
-
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,,L
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k
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j
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,j
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,...
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-

-
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I
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L
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D

F
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