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A BRIEF HISTORY OF GEOMETRY
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éni g dodelong edelag nenepuopévng tiic AB. Grep Eder
Tojo.

Proposition 1

To construct an equilateral triangle on a given finite
straight-line.
C

Let AB be the given finite straight-line.

So it is required to construct an equilateral triangle on
the straight-line AB.

Let the circle BC'D with center A and radius AB have
been drawn [Post. 3], and again let the circle ACE with
center B and radius BA have been drawn [Post. 3]. And
let the straight-lines CA and C'B have been joined from
the point C, where the circles cut one another,’ to the
points A and B (respectively) [Post. 1].

And since the point A is the center of the circle CDB,
AC is equal to AB [Def. 1.15]. Again, since the point
B is the center of the circle CAE, BC is equal to BA
[Def. 1.15]. But C A was also shown (to be) equal to AB.
Thus, CA and CB are each equal to AB. But things equal
to the same thing are also equal to one another [C.N. 1].
Thus, C A is also equal to CB. Thus, the three (straight-
lines) CA, AB, and BC are equal to one another.

Thus, the triangle ABC is equilateral, and has been
constructed on the given finite straight-line AB. (Which
is) the very thing it was required to do.
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René Descartes

b. 31st March 1596

d. 11th February 1650
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) X,y in R {y - 2x - 3 = 0}

.
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Other geometries:
Differential geometry
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+ + + =

a X, a, X, - a_x_ b
+ =

a X, a, X, b

ax + by = c
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(x, y)
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(x, y)

Translate

(x, y) + (a, b) = (x+ta, y+b)
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Scale
(x, y) x 2 = (2x, 2y)

(x, y) *x (2 0) = (2x, 2y)
(0 2)
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Shear

(x, y) = (12) = (x, 2x +y)
(0 1)
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Reflect

(Xa y) ® (l Q) = (Xa _y)
(6 -1)
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Rotate

(x, y) * (cos a —-sin a)
(sin a cos a)

= (x*cos a + y*sin a,
-X*sin a + y*xCcos a)

@hatcat01
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Boost.Geometry
Barend Gehrels
Geometry classes
Dimension agnostic
Distance

Coordinate-system agnostic
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LINES AND CURVES

y

ey

{-3 5}
///////////// {y = /2 + 5/2}
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LINES AND CURVES

struct line

{
float gradient;

float y_intercept;
s
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LINES AND CURVES

struct line

{
float gradient;

float y_intercept;
s

struct line_segment

{
point pl;
point p2;
+s
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bos(z) = (g)m?‘(l —z)°® =102%(1 — z)°
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LINES AND CURVES

B, (CE) — En:ﬁvbv,n (CE)
v=0
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LINES AND CURVES

class line

{

std::vector<point> points;

s
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LINES AND CURVES

class line

{
float gradient;

float intercept;
b5
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LINES AND CURVES

class line

{
float gradient;
float intercept;
point pl;
point p2;

b3
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LINES AND CURVES

class line

{
float gradient;
float intercept;
point p_begin;
point p_end;

s

@hatcat01
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Curves

@hatcat01



LINES AND CURVES

@hatcat01



LINES AND CURVES

axis of symmetry

vertex

directrix
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LINES AND CURVES

class curve
{
point pl;
point p2;
point cl;
point c2;

s
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LINES AND CURVES

class curve

{
point pl;
point p2;
point cl;
point c2;

s

Quadratic Bézier curve
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LINES AND CURVES

B(t)ZPO -l—t(Pl—Po):(l—t)Po +tP,,0<t<1
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LINES AND CURVES

B(t)=(1—-¢%)[(1—-¢t)Pe +tPi1] +t[{Q —)P; +-tP2] ,0<t <1,
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LINES AND CURVES

B(t)

(1-t)[(1—-t)Po +tP1] +t[(1—-t)Py +tP3],0<t<1

B(t) = (1 -t)°Py +2(1 —t)tP; +t*P, ,0 < t < 1.
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LINES AND CURVES

B(t)

(1—-t)[(1—-t)Py +tP1] +t[(1—t)P; +tP2],0<t <1,
B(t) = (1 -t)°Py +2(1 —t)tP; +t*P, ,0 < t < 1.

B(t)=P; +(1—-t)’(Py—Py)+t*(P, —P;),0<t <1
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LINES AND CURVES

B(t)

(1—-t)[(1—-t)Py +tP1] +t[(1—t)P; +tP2],0<t <1,
B(t) = (1 -t)°Py +2(1 —t)tP; +t*P, ,0 < t < 1.
B(t)=P; +(1—-t)’(Py—Py)+t*(P, —P;),0<t <1

B'(t) = 2(1 - t)(P1 — Py) + 2t(Py — Py)
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LINES AND CURVES

class curve

{
point pl;
point p2;
point control_point;

s
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POLYGONS, REGULAR AND IRREGULAR

class triangle

{
point pl;
point p2;
point p3;
b3
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POLYGONS, REGULAR AND IRREGULAR

class square
{
point pl;
point p2;
point p3;
point p4;
b3
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POLYGONS, REGULAR AND IRREGULAR

class polygon
{

std: :vector<point>;

s
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POLYGONS, REGULAR AND IRREGULAR

class regular_polygon
{
point centre;
point p;
size_t vertex_count;
float orientation;

s

@hatcat01 4
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y Lots

-Lots 0 X Lots
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class circle

{

point centre;
float radius;

s
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POLYGONS, REGULAR AND IRREGULAR

class ellipse

{
point focus_1;
point focus_2;
float radius;
bool major;

s
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a2
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http://www.youtube.com/watch?v=WYSupJ5r2zo

POLYGONS, REGULAR AND IRREGULAR

class stadium ///’N\\\
-

{

point focus_1;
point focus_2;
float radius;

s
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POLYGONS, REGULAR AND IRREGULAR

class polycurve

{

std::vector<std::curve> segments;

s
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POLYGONS, REGULAR AND IRREGULAR

class polycurve

{

std::vector<std::pair<std::point>> segments;
std::optional<point> end_point;

s
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POLYGONS, REGULAR AND IRREGULAR

p(u,v) =) > Br(u) BI'(v) ki
=0 =0

1=0 j
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INTERSECTION AND PRECISION

Intersection
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INTERSECTION AND PRECISION

Intersection

y = x -1
y = 2x — 4
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INTERSECTION AND PRECISION

Intersection

X — 1
- 4

X © <

2X
= x - 3
3
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Intersection

y = x5
y = x + 3.9
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INTERSECTION AND PRECISION

Intersection

y = x5
y = x + 3.9

O = x> - x - 3.9
X = 0.5 + vJ/(4.15)
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INTERSECTION AND PRECISION

Intersection

y = x - 2.3
y = x/3
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INTERSECTION AND PRECISION

Intersection

y = x - 2.3
y = x/3

® = 2x/3 - 2.3
X = 3.45
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Round of applause for the brave volunteer
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INTERSECTION AND PRECISION

Round of applause for the brave volunteer
Swords

Fast and thin
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INTERSECTION AND PRECISION

Round of applause for the brave volunteer
Swords
Fast and thin

bool intersects(line a, line b);
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INTERSECTION AND PRECISION

Round of applause for the brave volunteer
Swords

Fast and thin

bool intersects(line a, line b);

FLT_MIN vs FLT_EPSILON

@hatcat01

100




INTERSECTION AND PRECISION

bool intersects(line a, line b, float epsilon);

@hatcat01
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std: :math
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SUMMARY QF CLASSES AND FUNCTIONS

std: :math

using float_2 =
std: :math::vector<fs_vector_engine<float, 2>>;

using float_22 =
std: :math: :matrix<fs_matrix_engine<float, 2, 2>>;
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SUMMARY QF CLASSES AND FUNCTIONS

std: :math

using float_2 =
std: :math::vector<fs_vector_engine<float, 2>>;

using float_22 =
std: :math: :matrix<fs_matrix_engine<float, 2, 2>>;

Implementer specialisation
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std::math: :path
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std::math: :path

3 (or 47) control points
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std::math: :path
3 (or 47) control points

std::math::polyline
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std::math: :path
3 (or 47) control points
std::math::polyline

std::math::polycurve
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;

template <typename coordinate_system>
using triangle = regular_polygon<3, coordinate_system>;
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;

template <typename coordinate_system>
using triangle = regular_polygon<3, coordinate_system>;

class circle;
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;

template <typename coordinate_system>
using triangle = regular_polygon<3, coordinate_system>;

class circle;

class ellipse;
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;

template <typename coordinate_system>
using triangle = regular_polygon<3, coordinate_system>;

class circle;
class ellipse;

class stadium; (?)
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SUMMARY QF CLASSES AND FUNCTIONS

template <int N, typename coordinate_system>
class regular_polygon;

template <typename coordinate_system>
using triangle = regular_polygon<3, coordinate_system>;

class circle;
class ellipse;
class stadium; (?)

class patch;
@hatcatO1l 115
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intersect()
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intersect()

distance()

@hatcat01



SUMMARY QF CLASSES AND FUNCTIONS

intersect()
distance()

length()
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contains()
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contains()

area()
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contains()
area()

perimeter ()
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contains()
area()
perimeter ()

centroid()
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contains()
area()

perimeter ()
centroid()

envelope ()
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Ask me two questions.
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