a Tradition of Curve Tracing
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So you think you can draw a perfect
parabola in 30 seconds

@

Activity

2



It started In Istanbul
and finally In




Math Village
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inally in Ali Nesi

... and f




https://youtu.be/ImuSDYH3XmA



https://youtu.be/imu5DYH3XmA

https://youtu.be/ImuSDYH3XmA
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https://youtu.be/imu5DYH3XmA
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Duplication of the cube
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So you think you can solve the cube
duplication with a parabola in 30 seconds
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Two parabolas can solve the problem
of the duplication of the cube

2X

y=X’

2

= 2X=(X*)"=>2=x

Need
help?
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So you think you can solve the cube
duplication with a parabola in 30 seconds
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Two parabolas can solve the problem
of the duplication of the cube

< ) = 2X=(X°)’=2=X

y=X
— x=43/2
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the Perfect Compass
a device to draw conic sections

top angle S~ axis with a pen

of the cone \\\ describes the

E cone surface

angle with the

| ™ k drawing plane

cone axis
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the Perfect Compass
a device to draw conic sections

extendable axis
with a pen

adjustable
angle

the upper part )

can be rotated A adjustable

l.a o
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the Perfect Compass
a device to draw conic sections
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Doing experiments with a Perfect Compass




the Perfect Compass
a device to draw conic sections

Fig. 4.

Cercle supérieur

2 pareil a 'inférieur.

Porte-plume.

Tire-ligne.

Axe du compas.

Cercle divisé, a

divisions gravdes,

Base du compas. 20
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The algebraic solution of the cubic problem
Which graph belongs to what curve?

2X =y’
Z/ = 2X = (X%)* =2=x> =x=32
Y =X

Q

Activity
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Tracing a parabola
(© Viktor Blasjo)

Operationalism: An Interpretation of the
Philosophy of Ancient Greek Geometry

Foundations of Science (2022) 27:587-708
https://doi.org/10.1007/s10699-021-09791-4
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Right angled perfect compass
Which curve can you draw this way?

0 = 45°
h=BP, =1

AB =+/2

y Q )

Y=X Activity
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Which one did | drew this way?




How to draw the other parabola?
What top angle? What cutting angle?

AN

Activity
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> 33°
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A formula to compute the angle

: 33°




Acute angle perfect compass
Finding coordinates

\ 0,2V

Yy =X° CoSu

15:35

o~ 33°
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Finding coordinates
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v=AB Lk?+v° —1k
< COSx =

33



Frans van Schooten
Alternatives for tracing parabolas

https://fransvanschooten.nl/fvs tekeningen4.htm



https://fransvanschooten.nl/fvs_tekeningen4.htm

Another right angled perfect compass
Check this alternative

(35/2,3

Activity
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Another right angled perfect compass
Check this alternative

Q

Activity
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Questions

 Which instrument would you use to draw
parabola?

— One universal perfect compass
- Two dedicated right angled perfect compasses
— Ruler constructions in the way of Frans van Schooten

@

Discussion

15:40



Given the angles of the perfect compass,
computing the diameters of the ellipse is easy

15:42

Apply the sine rule

DO

Sing -Sin 5 -¢cos 8

AB sin(a+ f)-sin(a - )

HO sing -sin f
AB . Jsin(a + B)-sin(a — f3)
DO cos 3

HO — fsin(a + §) -sin(a - §)

@

Activity
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Given the angles of the perfect compass,
computing the diameters of the ellipse is easy

15:44

Eulid 4.13:
Square root In a circle

=sin -tan g

Activity
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Given the angles of the perfect compass,
computing the diameters of the ellipse is easy

Just algebra

,_OR_ 1_(H_Oj2 _ cosa
DO DO cos

Activity
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Given the size of the ellipse, computing the
angles of the perfect compass is hard work

DO: sing -sin S -cos f OR HOY  cosa
AB sin(a+B)-sin(a-p) ““Do 1_(Doj Y
HO sina -sin 8 HO? _
AB  Jsin(a + B)-sin(a — ) k=25 po Sna-tanp
DO: cos
HO  /sin(e + ) -sin(a - B)
, (424K = @+ &2 +k?)? —4g?
COS” B = >
2&
)
, (A4 +KD) =@+ e + k)P — 4e?
COS o = 5 Activity
G
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Frans van Schooten Jr (1615 - 1660)
Drawing Ellipses

o ===

hitps://fransvanschooten.nl/fvs_tekeningend.htm ™ " "



https://fransvanschooten.nl/fvs_tekeningen4.htm

Questions for drawing ellipses

 Which instrument would you use to draw
ellipses?

— Universal perfect compass

— Dedicated 45° perfect compasses

— Gardeners ellips construction

— Ruler constructions in the way of Frans van Schooten

@

Discussion
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Questions for mathematicians

 Which instrument would you like to teach
when dealing with parabola and ellipses?

15:55

Universal perfect compass
Dedicated 45° perfect compasses
Ruler constructions in the way of Frans van Schooten

@

Discussion




Henk Hietbrink e
Folding Ellipses CII:Jreul
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