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PROGRAM

An Erdos result

Points in the plane with integer distance
(Pythagoras Erdds Series 14)

Computational thinking
Problem solving in School mathematics

Conclusion




Erd6s-Anning Theorem:
An infinite number of points in the plane can have mutual integer distances
only if all the points lie on a straight line.
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only if all the points lie on a straight line.

Pythagoras 54 — 4:
What about finitely many points?
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Four points Five points Six Points?




Finitely many points: construction

Complex plane: |
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then also |f(w)—f(z)|= ‘(%_1)_(2_1)‘ - E_E
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Finitely many points: construction

A fraction f = a/b is called Pythagorean, if flz iy bZ = C2 has an integer solution c.

If t and s are Pythagorean fracions,and Z2=1+f and w=1 + si,

then |w|, |z]|, |w-z| are rational.

Thus |f(w)—f(z)| is rational.
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New requirements

Find points in the plane with:

- each pair of points: integer distance

- no more than two points on a straight line
- no more than three points on a circle
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John Leech (1981), Arnfried Kemnitz (1990)




Can we construct a point D with integer
distance to A, B, C? C
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Triangle inequalities
4=AB>|DB—-DA|, 3=AC>|DC—DA|. 2=CB>|DB— DC|

AD-BD|=0,1,2,3,4,
AD-CD|=0,1,2,3,
CD-BD|=0,1, 2.




Triangle inequality

AD - BD| = k




Triangle inequality

|AD - BD| = k

|AD - CD| = n







Seven points construction
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COMPUTATIONAL THINKING

Geometric problem -> Make it fit for the computer
Check finitely many points.

Pythagoras high school readers: R, Python programs

How do you check this with a computer?

- knowledge needed about linear algebra, conics and perp bisectors,
geometry and proof

- programming

- put more details intfo your checking to bring down the number of points. -
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EDUCATIONAL VIEWPOINT

- School math is completely organized around closed problems, problems
with a definite answer. Open problems give an outlook on math as
science.

- Open problems are good from a mind-set point of view (Dweck, Boaler,
Kaplinsky). Different students, different approaches.

- Curriculum: what skills do we want to teach to raise mathematically

creative students¢ Which germs are the most fruitful?
A
A B
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Thank you for your attention

Questions?
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