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let the straight line A be joined ;

s circle CG/ be described ;
be described.

equal to one another;

BOOK 1 [t 2

. 'PROPOSITION 2.
To place at a given point (as an extremity) a straight line

egnal to a grven straight line.

Let A be the given point, and BC the given straight line.
Thus it js required to place at the point 4 (as an extremity)

sa straight line equal to the given
strai tgline BC, :

rom the point A4 to the point &

[Post. 1)

and on itWtenl triangle
wDAB be (v 1)
Let the straight lines 45, 5F
produced in a straight line with 24,
DB, [Post. 2]
with centre & and distance HC et the

[Post. 3]
and again, with centre 2 and distance DG let the circle GXZ

[Post. 5)
Then, since the point B is the centre of the circle CGH,
' BC is equal to 5G.
Again, since the point 2 is the centre of the circle GXZ,
DL is equal to DG.
And in these DA is equal to D5 ;
therefore the remainder AL is equal to the remainder
BG. [CH 3)
‘But HC was also proved equal to 5G;
lhcrcfm}éach of the straight lines AL, 5C is equal
to . .
And things which are equal to the same thing are also
[Cwv. 1)
therefore AL is also equal to 5C.
Therefore at the given point A4 the straight line AL is

placed equal to the given straight line BC,

(Being) what it was required to do.

Euclid’s diagrammatic
inferences
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let the straight line A be joined ;

and on it let the equilateral triangle
w DAB be oonstnmguu. [x 1)

s circle CG /A be described ;
be described.

equal to one another;
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'ProrosiTioN 2.
To place at a given point (as an extremity) a straight line

egnal to a grven straight line.

Let A be the given point, and BC the given straight line.
Thus it js required to place at the point 4 (as an extremity)

sa straight line equal to the given
strai tgline BC, “ '

rom the point A to the point &

[Post. 1)

Let the straight lines 4%, 5F be
produced in a straight line with 24,
DB, [Post. 2]
with centre B and distance BC let the

[Post. §)
and again, with centre 2 and distance DG let the circle GKL

[Post. 3)
Then, since the point B is the centre of the circle CGH,
' BC is equal to 5G.
Again, since the point 2 is the centre of the circle GXZ,
DL is equal to DG.
And in these DA is equal to D5 ;
therefore the remainder AL is equal to the remainder
BG. [CH 3)
‘But HC was also proved equal to 5G;
therefore each of the straight lines AL, 5C is equal
to BG. .
And things which are equal to the same thing are also
[C™. 1)
therefore AL is also equal to 5C.
Therefore at the given point 4 the straight line AL is

placed equal to the given straight line BC,

(Being) what it was required to do.

Goal of talk

Present an account of Euclid’s
diagrammatic inferences in the




A common view of diagrams in mathematics

Diagrams are useful for heuristic and pedagogical purposes.

First we show that given a (non-empty) set U of X, and given x € X,




A common view of diagrams in mathematics

Diagrams are useful for heuristic and pedagogical purposes.

X OR X

First we show that given a (non-empty) set U of X, and given x € X,
there exists a (non-empty) open set V contained in U such that V* does
not contain x.




The case of elementary geometry

A comparison of ancient and modern treatments of elementary
geometry seems to confirm the view.
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The case of elementary geometry

A comparison of ancient and modern treatments of elementary
geometry seems to confirm the view.

For more than two thousand
 [—— years, the canonical foundational
il of Geometry text for the subject was Euclid’s
d Elements, a work with
diagrammatic geometric proofs.

This changed roughly a century
ago when work appeared that
showed that the Euclid’s
diagrams are dispensable.
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Hilbert




The case of elementary geometry

A comparison of ancient and modern treatments of elementary
geometry seems to confirm the view.

In the light of this work, the steps where
RN Euclid relies on diagrams seem

s

open-ended and fuzzy.

In a work like Hilbert’'s Foundations
of Geometry everything is based on
hard and clear axioms and airtight
logical deductions from them.
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Hilbert




The motivation of Eu

Consequently, Euclid’s reliance on

: diagrams is standardly taken to be a
methodological flaw of the

. Elements.




Proof from Elements

Proposition 18, Book |




Proof from Elements

Proposition 18, Book |




Proof from Elements

Proposition 18, Book |




Euclid’s use of diagrams

GOAL: Showx >y
z>y and w=2z




Euclid’s use of diagrams

GOAL: Showx >y
z>y and w=2z

(by previous theorems)
Sow>y




The formal system Eu

What it is composed of:




The formal system Eu

What it is composed of:




Syntax of Eu diagrams

A




Geometric proofs in Eu

GOAL: Showx>y
z>y and w=2z
(by previous theorems)




Geometric proofs in Eu

GOAL: Showx >y
z>y and w=2z

(by previous theorems)
Sow>y




Kinds of rules

_
zZ>y, W=2 w>y

From metric assertions to metric assertions




Diagrams and generality




Example: Proposition |,2

A construction problem: to produce from a given point a




Example: Proposition |,2

A construction problem: to produce from a given point a
segment equal to a given segment.
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Example: Proposition |,2

A construction problem: to produce from a given point a
segment equal to a given segment.




Example: Proposition |,2

A construction problem: to produce from a given point a

segment equal to a given segment.
E




Diagrams and generality

Method prescribed by Eu for isolating what's general
Determine positional invariants of construction by examining




Isolating what’s general

Construction for [,2
Let A be a point and BC a line segment.
Join the straight AB from the point A to the point B
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Isolating what’s general

Construction for [,2
Let A be a point and BC a line segment.
Join the straight AB from the point A to the point B




Form of inferences




Form of inferences

Rq(f, x)  C(x.y)




Form of inferences

Rq(f, x)  C(x.y)




Conclusion

Eu is a formal system, so it fixes a finite collection of
these diagrammatic inferences as basic rules.




Conclusion

Working this idea out means looking at these
diagrammatic inferences more closely.




