>$# ILLUSTRATION DES SUITES ET SERIES DE FONCTIONS
>with(plots) :

Warning, the name changecoords has been redefined

>col: =i->(1/(i+1l),0.5+1/(i+1l) ,1/(i+1)):
Tra: =proc(f,nl,n2,opt)
local n,liste,p;
for n from nl to n2 do
liste:=col (n-nl+l); # parameétres de la couleur

pln] :=plot(f(n,x) ,op (opt) , thickness=2,color=COLOR (RGB, liste)) ;
od;
plots[display] ({seq(p[n],n=nl..n2)});

end:
Tra2:=proc (f,nl,n2,o0pt)
local p;

pl[l] :=plot(f(nl,x) ,op(opt) ,thickness=2,color=blue) ;
pl2] :=plot(f(n2,x) ,op(opt) ,thickness=2,color=red) ;
plots[display] (p[1],p[2]);
end:
># On entre ici les suites ou séries de fonctions
f:=(n,x)->n*cos (x) *n*sin (x) ;
g:=(n,x)->(1/n) *cos (x) *n*sin (x) ;
h:=(n,x)->sqrt(x*2+1/n) ;

f:=(n, x) - ncos(x)"sin(x)

cos(x)" sin(x)

g=(n,x)—>

n
h:=(n,x)—>A/x2+i

>Tra(£,10,30,[x=0..Pi/2]);
Tra(g,10,30, [x=0..Pi/2]);






>plots[display] (pl,p2) ;

>S:=x->sum(l/n*x,n=1..infinity) ;

S::x—a»ii!%
n=1 n

>'8(2) '=S(2),'S(4)'=s(4),'S(6) '=s(6),'S(3) '=S(3);

S(2) =é 2 S(4) :910 %, S(6) =915 78 S(3) = ¢(3)



>plot({1,S(x)},x=1..10,y=-1..10,numpoints=1000) ;
10

> f:=x->int (t* (x-1) *exp(-t) ,t=0. .infinity) ;
>plot(f(x) ,x=0..7,y=-5..30,scaling=constrained) ;

f=x> J £ oY gt
0

Definite integration: Can't determine if the integral is convergent.

Need to know the sign of --> x
Will now try indefinite integration and then take limits.
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FONCTION DE WEIERSTRASS
>W:=(n,x)->sum((3/4) *p*cos (4*p*x) ,p=0..n) ;
P

W=(n,x)—> Zn: (2) cos(4P x)

p=0

>plot(W(1,x) ,x=0..10);
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-1.54

>plot ({W(1l,x),W(2,x)},x=0..10);

-2

>plot ({W(1l,x) ,W(5,x)},x=0..10);
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>plot ({W(10,x)},x=0..10~(-1));
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>plot({W(10,x)},x=0..10%(-2));
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>plot ({W(10,x)},x=0..10~(-4));
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>plot({W(20,x)},x=0..10*(-4));



391
381
3.?—5
35
35

34

331

L1} 2eh de{th

>plot ({W(20,x)},x=0..10"(-6)) ;
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>plot ({W(20,x)},x=0..10"(-10)) ;
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>plot({W(30,x)},x=0..10"(-10)) ;
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> #EXEMPLE IMPORTANT DES SERIES DE FONCTIONS
> f:=x->2*arcsin (abs (sin((x/2))));

. (1

SIN| = X

>plot(f(x) ,x=-10..10,scaling=constrained) ;

f=x—>2 arcsin(

N A’ | 3 i

>
>a:=n->(2/Pi) *int (t*cos (n*t) ,t=0..Pi) ;
>'a(0)'=a(0);

assume (p,integer) :

'a(p) '=normal(a(p)) ;

T

f tcos(nt) dt

a=n-—o2

T



a(0)=m=n

(-1 -1
n p~2

a(p) =2

>
>S:=(n,x)->a(0)/2+sum(a(p) *cos (p*x) ,p=1. .n);
n
S:=(n, x) —>;a(0)+(z a(p) cos(p x)]
p=1
>P:=(a,b,n)->
plots[display] (plot({S(n,x)},x=a..b,color=red) ,plot(f(x),x=a..b,c
olor=blue,scaling=constrained)) ;
P:=(a, b,n) — plots (plot ({S(n, x)}, x=a..b, color =red),

plot (f(x), x=a .. b, color = blue, scaling = constrained ))

display

>P(-7,10,1) ;




>pP(-7,10,3);

257
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>P(-7,10,10);




>plot(S(10,x)-£f(x) ,x=-7..10);
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>plot(S(200,x)-£f(x) ,x=-10..10);
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> #En x=0
> £(0);
0

>a(0)+sum(a(p) ,p=1..infinity)=0;

3[4 -
p~=1 T p~

> 'Donc ',Sum(1/k*2,k=1..infinity)=Pi*2/6;
-1 1
DonC, 7:6ﬁ2
k=1 K




> #STONE-WEIERSTRASS
> f:=x->1/(1425*x"2) ;

1
_)7
1+ 25 x?

>plot(f(x) ,x=-1..1,scaling=constrained) ;

02 04 06

>p:=proc(f,a,x) # poly de Lagrange
local paux,aux,i,j;
n:=nops (a) ;
paux:=0;
for i from 1 to n do
aux:=1;
for j from 1 to n do

if j<>i then aux:=aux* (x-a[j])/(al[il-aljl); £fi;

od;
paux:=paux+f (a[i]) *aux;
od;
expand (paux) ;
end;

Warning, n° is implicitly declared local to procedure "p°



p = proc(f, a, x)
local paux, aux, i, j, n;
n:=nops(a);
paux = 0;
foritondo
aux = 1;
forjtondoif j=ithenaux =auxx(x—a[j])/(a[i]—a[j]) end if
end do;
paux = paux + f(a[i])xaux
end do;

expand (paux)
end proc

>a5:=[seq(i/5,i=-5..5)];
a20:=[seq(i/20,i=-20..20)];

a20:=[-1 sz - - _ T - = - = Y - - > - = 0, -,

13113 729111313 73417919,
10'20'5'4'10'20'5' 20" 2' 20’ 5' 20" 10' 4' 5’ 20’ 10" 20°

>p(f,a5,x);

3725 , 109375 , 390625 , 51875 . 54525 ,
— X* + — x°® + X

1-551 221 X T 1768 X T 136 442

>
>plOt({f(X) Ip(flaslx) } Ix=_1' -1) 7



>plot({f(x),p(f,a5,x)+0.01},x=-1..
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>plot({f(x) ,p(f,a20,x)},x=-1..1);
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>plot({f(x)-p(f,a5,x)},x=-1..1);
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>plot({f(x)-p(f,a20,x)},x=-1..1);
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>t:=n->[seq((cos((2*k-1)*Pi/2/n)) ,k=1..n)];
{= 1(2k-1)= K1
.—n—)[SEQ(COS{ZnJ, =1.. nﬂ
>sort(t(10.));

[cos(.2500000000 =), cos(.1500000000 =), cos(.05000000000 ), cos(.6500000000 mt),
cos(.4500000000 =), cos(.5500000000 ), cos(.9500000000 ),
cos(.3500000000 mt), cos(.8500000000 mt), cos(.7500000000 mt)]

>p(£,t(3),x);

100,

79 X' 1

>plot({£f(x),p(£f,t(20),x)},x=-1..1);
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>plot ({£(x) ,p(£,t(30),x)},x=-1..1);
System error, , "ran out of memory"

vV V V

>

> restart;

> #Bernstein
>B:=(n,x,f)->sum(binomial (n,k) *£f (k/n) *x*k* (1-x) * (n-k) ,k=0..n) ;

n

B =(n,x f) > > binomial (n, k) f[m X< (1—x)" 9

k=0

> f=x-

>arcsin(sin(11*x))*2+5*sqrt (x*3) ;plot(f(x) ,x=0..1,color=red) ;
f:=x —>arcsin(sin(11 x))? +5 ./ x@



>n:=10;
pl:=plot(f(x) ,x=0..1,color=red) :
p2:=plot(B(n,x,f) ,x=0..1,color=blue):
plots[display] (pl,p2);

n=10



>n:=100;
pl:=plot(f(x) ,x=0..1,color=red) :
p2:=plot(B(n,x,f) ,x=0..1,color=blue):
plots[display] (pl,p2);

n =100



>n:=500;
pl:=plot(f(x) ,x=0..1,color=red) :
p2:=plot(B(n,x,f) ,x=0..1,color=blue):
plots[display] (pl,p2);

n =500
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Hommage a Pierre Bezier
> F:=x->a*abs (x) +b*abs (x-1) +c*abs (x-3) +d*abs (x-4) +e*abs (x-
8) +f*abs (x-9) +g*abs (x-12) +h*abs (x-13) ;
F=x—
alx|+b[x—1|+c|x-3|+d|[x—4|+e|x—-8|+f|x-9|+g|x—-12|+h|x—-13]
>

eq:={F(0)=0,F(1)=2,F(3)=2,F(4)=4,F(8)=4,F(9)=2,F(12)=2,F(13)=0};
eq={b+3c+4d+8e+9f+12g+13h=0,4a+3b+c+4e+5f+8g+9h=4,

8a+7b+5c+4d+f+4g+5h=4,9a+8b+6c+5d+e+3g+4h=2,
12a+11b+9c+8d+4e+3f+h=2,
13a+12b+10c+9d+5e+4f+g=0,
a+2c+3d+7e+8f+11g+12h=2,3a+2b+d+5e+6f+9g+10h=2}

>solve(eq,{a,b,c,d,e,f,g,h});
{a=1,b=-1,h=1,f=1,d=-1,g=-1,e=-1,c=1}

> assign (%) ;
>
>
>F(x);
[X|=|X=1|+|X=3|=|Xx—4|—-|x=8|+|x—-9]|—|x—12|+|x - 13|

>G:=x->F(13*x) /13;
_ 1
G =x 13 F(13x)



>

gl:=plot({0,G(x)},x=0..1,scaling=constrained, axes=none,color=red,
numpoints=1000) :
g2:=plot(-sqrt(1-(13*x-2)~2)/26,x=1/13..3/13,scaling=constrained,
color=black) :

g3:=plot(-sqrt(1-(13*x-
10)~2)/26,%x=9/13..11/13,scaling=constrained,

color=black) :

plots[display] (ql1,92,q93) ;

>n:=350;
pl:=plot({G(x)},x=0..1,color=red,scaling=constrained) :
p2:=plot({0,B(n,x,G)},x=0..1,color=blue,scaling=constrained, axes=
none) :
plots[display] (p2,p2,92,93) ;

n =350






>

> #Cantor mathcurve
>

Merci aussi a Donald Knuth



