(*
Scrieti un program care sa ne furnizeze
polinoamele Lagrange de baza pentru un set de noduri date.

*)

X = {x0, x1, x2, x3};
n = Length[X];

For[i =1,i<n, i++,

a=1;

For[j =1,j<n, j++,

x-X[[3]1] ]].

If[j #1i,a=ax
X[[i]]1-X[[31]1]

L[i, x_] = a;
Print[L[i, x]]]

(x-x1) (x-x2) (x-x3)

(x0 -x1) (x0-=x2) (x0-x3)
(x-x0) (x-x2) (x-x3)

(-x0+x1) (x1-x2) (x1-x3)
(x-x0) (x-x1) (x-x3)

(-x0 +x2) (-x1+x2) (x2-x3)
(x-x0) (x-x1) (x-x2)

(-x0 +x3) (-x1+x3) (-x2+x3)
L[1, x]
(x-x1) (x-x2) (x-%x3)

(x0-x1) (x0-x2) (x0-x3)

> X[[i]1LIi, x] // Simplify
i=1

X

ZL[i, x] // Simplify
i=1
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x:{—l,—l/'\/?,o, 1/\/?, 1};
{0,1/'\/?,1,1/'\/?,0};

Length[X];

Y

n

For[i: 1,i<n, i++,
a=1;

For[j =1,j<n, j++,

-X j
1[5 #4, azas —— L],
X[[i]1-X[[3]]
L[i, x_] = a]
c[s_] := {Cos[s], Sin[ s]};
cerc = ParametricPlot[c[s], {s, 0, Pi}, PlotStyle -» Blue];
Table[A[i], {i, 1, n}];

For[i=1,i<n, i++,

A[i] =c[X[[i]] Pi]];
PA = Graphics[{Red, PointSize[Large], Point[c[0]]}];
PB = Graphics[{Red, PointSize[Large], Point[c[Pi/ 4]]}];
PC = Graphics[{Red, PointSize[Large], Point[c[Pi/ 2]]}];
PD = Graphics[{Red, PointSize[Large], Point[c[3Pi/ 4]]}];
PE = Graphics[{Red, PointSize[Large], Point[c[Pi]]}];

L[x_] := Simplify[i (L[i, x] Y[[i]])]
i=1

Lg = Plot[L[x], {x, X[[1]], X[[n]]}, PlotStyle » Red]
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Show|[cerc, Lg, PA, PB, PC, PD, PE]




T={0,1/3,2/3,1};

n = Length[T];

For[i:l, i<n, i++,
a=1;
For[j =1,3j=<n, j++,
t-T[[5]] i
T[[i]]-T(511 0"

If[j#i,a:a*

L[i, t_1=a;
Print[L[i, t]]]

9 2 1
—(1-t) |[-—+t] |[-—+t
2 3 3
27 2
— (-1+t) |-—+t| t
2 3
27
-— (-1+t) |[-—+t|t
2
9 2 1
—|-—+t] |-—+t| t
2 3 3

Table[A[i], {i, 1, n}];

For[i=1,is<mn, i++, A[i] =c[T[[i]]];
Print[A[i]]]

{1, 0, 0}
1 /3 1
{_2' 2’ 3\JL
1 /3 2
{72'7 2 3}
{1, 0, 1}
(*
AO=c[t0];Al=c[tl1l];A2=c[t2];A3=c[t3]
*)

L[t ] := Simplify[z (L[i, t] A[i])]
i=1
L[t]

1 27
{— (4-27t+27¢%), —x/?(-1+t>t(—1+2t>,t}
4 4

PA = Graphics3D[{Red, PointSize[Large], Point[c[T[[1]]1]1}];
PB = Graphics3D[{Red, PointSize[Large], Point[c[T[[2]]]]1}];
PC = Graphics3D[{Red, PointSize[Large], Point[c[T[[3]]1]11}];
PD = Graphics3D[{Red, PointSize[Large], Point[c[T[[4]1]1]11}];

El = ParametricPlot3D[c[s], {s, 0, 1}, PlotStyle » Blue, Boxed » False];
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Lg = ParametricPlot3D[L[t], {t, 0, 1}, PlotStyle » Red, Boxed - False]

S = Graphics3D[{Opacity[0], Sphere[{0O, O, O}, 1]}1;

show[S, Lg, E1, PA, PB, PC, PD]




T

{0,1/3,2/3, 1};

n

Length[T];

For[i: 1,i<n, i++,
a=1;

For[j =1,3j=<n, j++,

t-T[[j]] 1]

If[j 4i,a
T[[i]1] -T[[]j]]

a*

L[i, t_] = a]
c[s_] := {2Cos[s], 2Sin[s]};
c[s_] := {5Cos[s], 3Sin[s]};
cls_] := {3Cos[s] +1, 25in[s] +s};
c[s_] := {Cos[2s], Sin[s] + Cos[s]};
c[s_] := {2s+Cos[s], Sin[s] +Cos[25s]};
c[s_] := {s+Cos[3s], Sin[s] +Cos[25s]};
cerc = ParametricPlot[c[s], {s, 0, 2Pi}, PlotStyle - Blue];

Table[A[i], {i, 1, n}];

For[k: 0, k<3, kit

For[i=1,1i<n, i++,
A[i] =c[T[[i]]lPi/2+k/2Pi]];

PA[k] = Graphics[{RGBColor[k /3, 1-k/4,1-k/6],
PointSize[Large], Point[c[T[[1]]Pi/2+k/2Pi]]}];

PB[k] = Graphics[{RGBColor[k /3, 1-k/4,1-k/6],
PointSize[Large], Point[c[T[[2]] Pi/2+k/2Pi]]}];

PC[k] = Graphics[{RGBColor[k /3, 1-k/4,1-k/6],
PointSize[Large], Point[c[T[[3]]Pi/2+k/2Pi]]}];

PD[k] = Graphics[{RGBColor[k /3, 1-k/4,1-k/6],
PointSize[Large], Point[c[T[[4]] Pi/2+k/2Pi]]}];

L[t_] := Simplify[i (L[i, t] A[:i.])];

i=1

Lg[k] = ParametricPlot[L[t], {t, 0, 1}, PlotStyle » Red]]
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Show[cerc, Lg[1], Lg[2], Lg[3], Lg[0], PA[1], PA[2], PA[3], PA[O], PB[1],
PB[2], PB[3], PB[O], PC[1], PC[2], PC[3], PC[O], PD[1], PD[2], PD[3], PD[0]]
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X={-3,-2,-1,0,0.5,1.8, 3};
n = Length[X];
For[i =1,i<n, i++,

a=1;

For[j =1,3j=<n, j++,

x-X[[3]] ]].

If[j 4i,a=ax
X[[11]1 -X[[]]]

L[i, x_] = a]

L[2, x] // Expand

0.0852632x-0.132632%x%-0.132632%>+0.109474x*+0.0136842%°-0.0105263 x°

2x+1
flx_] := ;

x"4+1

Log[x + 4]
flx_ ] := ——m;

x"4+1
(*
AO=c[t0];Al=c[tl1l];A2=c[t2];A3=c[t3]
*)

Lix_] := Simplify| )" (L[i, x] £[X[[i]1])]

i=1

PA = Graphics[{Red, PointSize[Large], Point [{X[[1]], £[X[[11]11}1}];
PB = Graphics[{Red, PointSize[Large], Point [{X[[2]], £[X[[2]1]1}1}]1;
PC = Graphics[{Red, PointSize[Large], Point [{X[[3]], £[X[[31]11}1}];
PD = Graphics[{Red, PointSize[Large], Point [{X[[4]1], £[X[[4111}1}1;
PE = Graphics[{Red, PointSize[Large], Point[{X[[5]], £[X[[5]1]11}1}];
PF = Graphics[{Red, PointSize[Large], Point [{X[[6]], £[X[[6]1]11}1}1;
PG = Graphics[{Red, PointSize[Large], Point [{X[[7]], £[X[[7]1]11}13}];

curba = Plot[f[x], {x, X[[1]], X[[n]]}, PlotStyle -» Blue]




2 | InterpolareLagrangePortiuni.nb

Lg = Plot[L[x], {x, X[[1]], X[[n]]}, PlotStyle - Red]

Show[Lg, curba, PA, PB, PC, PD, PE, PF, PG]

X

{'31 '21 _ll 0};

n

Length[X];

For[i: 1,is<n, i++,
a=1;

For[j =1,3j<n, j++,

x-X[[3]1] ]]‘

If[j 4i, a
X[[4i]] -X[[31]1]

ax*

L[i, x_] = a]

L[2, x] // Expand

3
X X
3 2

— +2X+ —

2 2

Lstg[x_] := Simplify[z (L[i, x] f[X[[i]]])]
i=1
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Cstg = Plot[Lstg[x], {x, X[[1]], X[[n]]}, PlotStyle -» Brown];

X

{0, 0.5, 1.8, 3};

n

Length[X];

For[i: 1,i<n, i++,
a=1;

For[j =1,3<n, j++,

a

1£[j#i,a=ax * X[ 1]:
X[[1]1]1 -X[[3]]

L[i, x_] = a]

Ldr[x_] := Simplify[z (L[i, x] f[X[[i]]])]

i=1
Cdr = Plot[Lstg[x], {x, X[[1]], X[[n]]}, PlotStyle » Magenta];

show[PA, PB, PC, PD, PE, PF, PG, Cstg, Cdr]
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Show|[curba, PA, PB, PC, PD, PE, PF, PG, Cstg, Cdr]

Show[Lg, curba, PA, PB, PC, PD, PE, PF, PG, Cstg, Cdr]
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TEMA :
Folosind interpolarea Lagrange (pe [0, 1]), sa se interpoleze punctele :
1:
(R, 0), (Rcosn/6, Rsinn/6), (Rcos2nx/6, Rsin2x/6),
(Rcos3n/6, Rsin3nx/6) = (0, R),
2:
(O, R), (Rcos4n/6, Rsind4nxn/6), (Rcos5n/6, Rsin5xw/6),
(Rcos6n/6, Rsin6sx/6) = (-R, 0),
3:
(-R, 0), (Rcos7n/6, Rsin7mxr/6),
(Rcos8n/6, Rsin8nx/6), (Rcos9n/6, Rsin9x/6) = (0, -R),
4:
(0, -R), (Rcos1l0x/6, RsinlOx/6),
(Rcoslln/6, Rsinlln/6), (Rcosl2n/6, Rsinl2nx/6) = (R, 0),



