Interpolacni polynom 5ti a 9ti bodu

> blg;

i bla (1)
> pl:= add(cat(a,n)-x", n=0.4); p2 = add(cat(a, n)-x", n=0..8);

pl = adx*+a3x’+ a2x* + al x + a0

i p2:=a8x8+a7x7—|—a6x6+a5x5—|—a4x4+a3x3+a2x2+(11x+a0 (2)
Body [x,y] pro interpolaci, prvnich 5 bodu je pouzito pro prvni polynom.
> Points — [[o, 0], seq([k, 1], k = 1..4), seq( KK % 1}, k= 1..4”;

Points::[[0,0],[1,1],[2,1],[3,1],[4,1],[%,1},[%,1],[%,1},[%,1” (3)

[ > systeml := [seq(eval(pl, x = Points[k, 1]) = Points[k, 2], k=1..5)];
systeml :=[a0=0,a0+al +a2+a3+a4=1,a0+2al +4a2+8a3+16a4 (4)
=1,a0+3al +9a2+27a3+81a4=1,a0+4al+16a2+ 64 a3+ 256a4
=1]
> seq(print(%[k]), k =1..numelems(%));
a0=0
a0+al+a2+a3+a4d=1
a0+ 2al+4a2+8a3+16a4=1
a0+ 3al+9a2+27a3+81a4=1
a0+4al+16a2+64a3+ 256a4 =1 (5)

> solve(systeml, [seq(cat(a,n), n=0.4)]);
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a0=0,al="—,a2=K —,a3=—,a4 =K —

12° 24" 12 24 (6)

> pl fin = eval(pl, %[1]);
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ok L AL D 3, 35 25
p1jm-—K24x+12xK24x+12x (7)

> plot(pl fin,x=K 2..6, y=K 8..2);




K2 K1 1 2

= I

K 2-

yK 4+

K 61

| K 8-
> systemZ2 := [seq(eval(p2, x = Points[k, 1]) = Points[k, 2], k=1
_ ..numelems(Points))]:

> seq(print(%[k]), k =1..numelems(%));

al=0

a0+al+a2+a3+a4+ab+ab6+a7+a8=1
a0+ 2al+4a2+8a3+16a4+32a5+64 a6+ 128a7+ 256a8=1
a0+ 3al+9a2+27a3+81a4+ 243 a5+ 729a6 + 2187 a7+ 6561a8=1
a0+ 4al +16a2+ 64 a3+ 256a4 + 1024 a5+ 4096 a6 + 16384 a7 + 65536 a8
=1
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=> solve(system2, [seq(cat(a, n), n=0..8)]);

[a0=0,a1= %,a2=K%,a3= 227 a4 =K 1102609,a5=1—§,a6=

K 1_::,)'(17= %,a8=K %H

> p2 fin = eval(p2, %[1]);

p2_fin =K 3?5 X+ 345 X K 1—gx6+ 1—58x5K 1102609 X+ 22—%7x3
K 229552301 2+ ZT6(1) x

navic ma hodnotu 1 v x=1/2, 3/2, 5/2, 7/2
> plot([pl fin, p2 fin], x=K 2..6, y=K 8..2);
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_Polynomy prochazejici pocatkem a majici hodnotu 1 pro x=1, 2, 3, 4, modry graf



N
= W

Prirozeny splaj

Interpoluji se vzdy jen dva nasledujici body polynomem tretiho stupne,
interpolacni polynomy mayji na spojich prvni a druhou derivaci stejnou, na krajich
| jedruhaderivace nulova.
> Points = [[K 1, 0], [0, 1], [1, 0]]

|

i Points:=[[K 1, 0], [0,1], [1, 0]] (11)
> pl :=add(cat(a, n)-X", n=0..3);
i pl i=a3x’+a2x*+al x+ a0 (12)
> p2 = add(cat(b, n)-x", n=0..3);

p2 :=b3x°+ b2 x>+ bl x+ b0 (13)

> System values = [eval(pl, x = Points[1, 1]) = Points[1, 2], eval(p1, x
= Points[2, 1]) = Points[2, 2], eval(p2, x = Points[2, 1]) = Points[2, 2],
eval(p2, x = Points[ 3, 1]) = Points[ 3, 2]];

System values = [a0OK al +a2K a3=0,a0=1,b0=1,b0+ bl + b2+ b3 (14)

=> System der := eval([diff(pl, x) = diff(p2, x), diff (p1, x, x) =diff (p2, x, x) ], x




=0);

i System der:= [al =bl,2a2=2b2] (15)
> System_ends := [eval(diff(pl, x, x), x=K 1) = 0, eval(diff(p2, x, x), x=1)
=0];
System ends = [2a2K 6a3=0,2b2 +6b3 = 0] (16)

=> solution = solve([seq(System values), seq(System der),
seq(System ends) ], [seq(cat(a, n), n=0..3), seq(cat(b,n),n=0..3)]);

solution == a0=1,a1=0,a2=K%,a3=K%,b0=l,b1 =O,b2=K%,b3(17)
=2
i 2
> pl fin = eval(pl, solution[1]); p2 fin = eval(p2, solution[1]);
pl fin ==KlX3K ix2—|—1
2 2
ijin::%x?’K% ‘41 (18)

;> plotl = plot(pl fin, x=K 1..0) : plot2 = plot(p2 fin,x=K 0..1) :
> plots[display](plotl, plot2, scaling = constrained);







