restart
with(LinearAlgebra) :
interface(rtablesize =20) :
with(plots) :



bezier := proc(P::list(Vector)) :: algebraic;

local n;

n := numelems(P) - 1;

t -> sum(binomial(n, i) * (1-t)~(n-i) * t~i * P[i+1l], i = 0..n);
end proc;

bezierfitting := proc(B::procedure) local t, n, i, s, p, poly, rows, M, S;
n := nops(B(t)[1]) - 1;
s :=sum(i, i = 1..(n+1));
poly := [seq(seq(x"(i-j) * y*j, j = 0..1), i = 0..n)];

rows := [];

for i from 1 to s do;
p :=eval(B(t), t =1/ s);
rows := [op(rows), eval(poly, {x = p[1], y = p[2]1})];
rows[i] := [op(rows[i]), ©0];

end do;

M := Matrix(s, s + 1, rows);
print(M);

S := eval(LinearSolve(M, free = 'k'), k = Vector(s, 1));
add(S *~ poly) = 0;
end proc;

parametric2cartesian := proc(E::algebraic);
collect(expand(eliminate(convert(<x, y> = E(t), setofequations), t)), {x, y}, distributed)[2][1] = ©;
end proc;

## Plots

labeledpointplot := proc(P::1list(Vector)) local points, labels;
points := pointplot(P, _rest);
labels := textplot([seq([P[i][1], P[i][2], cat("P", i-1)], i = 1 .. numelems(P))], align = RIGHT);
display({points, labels});

end proc;

connectedlinesplot := proc(P::list(Vector));
display({seq(plot([op(convert((1-t)*P[i] + t*P[i + 1], list)), t = ©..1], _rest), i = 1..(numelems(P)-1))});
end proc;

bezierplot := proc(P::list(Vector), r::range)
local pointsPlot, linesPlot, bezierPlot;
pointsPlot := labeledpointplot(P, symbol = circle, symbolsize = 10);
linesPlot := connectedlinesplot(P, color=blue, transparency = 0.7);
bezierPlot := plot([op(convert(bezier(P)(t), list)), t =0 .. 1], x = r, y = r, numpoints = 10000, _rest);
display({bezierPlot, linesPlot, pointsPlot});
end proc;




bezier := proc(P::(list( Vector) ) )::algebraic;
local #;
n = numelems(P) — 1; t—sum(binomial(n, i) * (1 —¢)"(n — i) *t™i*P[i+1],i=0..n)
end proc
bezierfitting := proc(B:;procedure)
local ¢, n, i, s, p, poly, rows, M, S,
n = nops(B(1)[1]) — 1;
s=sum(i,i=1..n+1);
poly = [seq(seq(x"(i —j)*y"j,j=0.i),i=0.n)];
rows = [ |;
for i to s do
p =-eval(B(t),t=i/s);
rows = [op(rows), eval(poly, {x=p[1],y=p[2]}) ];
rows[i] == [op(rows[i]), 0]
end do;
M = Matrix(s, s + 1, rows);
print(M);
S := eval(LinearAlgebra:-LinearSolve( M, free ="k"), k= Vector(s, 1));
add(~'[:-"*"1(S, $, poly)) =0
end proc
parametric2cartesian := proc(E::algebraic)
collect(expand(eliminate(convert( < x,y > =E(t), setofequations), t)), {x, y}, distributed)[2][ 1
1=0
end proc
labeledpointplot == proc(P::(list( Vector)))
local points, labels;
points = plots:-pointplot(P, rest);
labels = plots:-textplot([seq([P[i][1], P[i][2], cat("P",i — 1) ], i=1..numelems(P)) ], align
=RIGHT);
plots:-display( { points, labels} )
end proc
connectedlinesplot :== proc(P::(list(Vector)))
plots:-display( {seq(plot([op (convert((1 —t) * P[i]|+t*P[i+ 1], list)),t=0.1], rest),i=1
.numelems(P) —1)})
end proc
bezierplot := proc(P::(list(Vector)), r::range)
local pointsPlot, linesPlot, bezierPlot;
pointsPlot := labeledpointplot( P, symbol = circle, symbolsize=10);
linesPlot := connectedlinesplot( P, color = blue, transparency =0.7);
bezierPlot == plot([op (convert(bezier(P) (t), list)), t=0.1], x =r, y =r, numpoints = 10000,
_rest);
plots:-display ( { pointsPlot, linesPlot, bezierPlot})
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CartesianFitting := bezierfitting(B)
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CartesianEliminate := parametric2cartesian(B)
CartesianEliminate == 17576 x° + 225108 x> y + 961038 x * + 1367631 3° — 235671120 x> @)

+ 15344640 x y — 807773310)}2 + 38527509600 x + 92546722800 y — 5196805560000 =0
plotRange = (min(P) — 1) ..( max(P) + 1)
plotRange = 24 ..241 Q)

bezierPlot == bezierplot( P, plotRange, color =red) :
cartesianFittingPlot := implicitplot( CartesianFitting, x = plotRange, y = plotRange, numpoints
=10000, color =green) :

display( { bezierPlot, cartesianFittingPlot})
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