
H*
Scrieti un program care sa ne furnizeze

polinoamele Lagrange de baza pentru un set de noduri date.

*L

X = 8x0, x1, x2, x3<;

n = Length@XD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
x - X@@jDD

X@@iDD - X@@jDD
FF;

L@i, x_D = a;

Print@L@i, xDDF

Hx - x1L Hx - x2L Hx - x3L

Hx0 - x1L Hx0 - x2L Hx0 - x3L

Hx - x0L Hx - x2L Hx - x3L

H-x0 + x1L Hx1 - x2L Hx1 - x3L

Hx - x0L Hx - x1L Hx - x3L

H-x0 + x2L H-x1 + x2L Hx2 - x3L

Hx - x0L Hx - x1L Hx - x2L

H-x0 + x3L H-x1 + x3L H-x2 + x3L

L@1, xD

Hx - x1L Hx - x2L Hx - x3L

Hx0 - x1L Hx0 - x2L Hx0 - x3L

‚

i=1

n
X@@iDD L@i, xD êê Simplify

x

‚

i=1

n
L@i, xD êê Simplify
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X = :-1, -1 í 2 , 0, 1 í 2 , 1>;

Y = :0, 1 í 2 , 1, 1 í 2 , 0>;

n = Length@XD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
x - X@@jDD

X@@iDD - X@@jDD
FF;

L@i, x_D = aF

c@s_D := 8Cos@sD, Sin@ sD<;

cerc = ParametricPlot@c@sD, 8s, 0, Pi<, PlotStyle Ø BlueD;

Table@A@iD, 8i, 1, n<D;

For@i = 1, i § n, i++,
A@iD = c@X@@iDD PiDD;

PA = Graphics@8Red, PointSize@LargeD, Point@c@0DD<D;

PB = Graphics@8Red, PointSize@LargeD, Point@c@Pi ê 4DD<D;
PC = Graphics@8Red, PointSize@LargeD, Point@c@Pi ê 2DD<D;

PD = Graphics@8Red, PointSize@LargeD, Point@c@3 Pi ê 4DD<D;
PE = Graphics@8Red, PointSize@LargeD, Point@c@PiDD<D;

L@x_D := SimplifyB‚

i=1

n
HL@i, xD Y@@iDDLF

Lg = Plot@L@xD, 8x, X@@1DD, X@@nDD<, PlotStyle Ø RedD
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Show@cerc, Lg, PA, PB, PC, PD, PED
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T = 80, 1 ê 3, 2 ê 3, 1<;

n = Length@TD;

ForBi = 1, i § n, i++,
a = 1;
ForBj = 1, j § n, j++,

IfBj ! i, a = a *
t - T@@jDD

T@@iDD - T@@jDD
FF;

L@i, t_D = a;
Print@L@i, tDDF
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c@s_D := 8Cos@2 s PiD, Sin@2 s PiD, s<;

Table@A@iD, 8i, 1, n<D;

For@i = 1, i § n, i++, A@iD = c@T@@iDDD;
Print@A@iDDD
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81, 0, 1<

H*
A0=c@t0D;A1=c@t1D;A2=c@t2D;A3=c@t3D
*L

L@t_D := SimplifyB‚
i=1

n
HL@i, tD A@iDLF

L@tD

:
1

4
I4 - 27 t + 27 t2M,

27

4
3 H-1 + tL t H-1 + 2 tL, t>

PA = Graphics3D@8Red, PointSize@LargeD, Point@c@T@@1DDDD<D;
PB = Graphics3D@8Red, PointSize@LargeD, Point@c@T@@2DDDD<D;
PC = Graphics3D@8Red, PointSize@LargeD, Point@c@T@@3DDDD<D;
PD = Graphics3D@8Red, PointSize@LargeD, Point@c@T@@4DDDD<D;

El = ParametricPlot3D@c@sD, 8s, 0, 1<, PlotStyle Ø Blue, Boxed Ø FalseD;



Lg = ParametricPlot3D@L@tD, 8t, 0, 1<, PlotStyle Ø Red, Boxed Ø FalseD
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S = Graphics3D@8Opacity@0D, Sphere@80, 0, 0<, 1D<D;

Show@S, Lg, El, PA, PB, PC, PDD
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T = 80, 1 ê 3, 2 ê 3, 1<;

n = Length@TD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
t - T@@jDD

T@@iDD - T@@jDD
FF;

L@i, t_D = aF

c@s_D := 82 Cos@sD, 2 Sin@ sD<;

c@s_D := 85 Cos@sD, 3 Sin@ sD<;

c@s_D := 83 Cos@sD + 1, 2 Sin@ sD + s<;

c@s_D := 8Cos@2 sD, Sin@sD + Cos@sD<;

c@s_D := 82 s + Cos@sD, Sin@sD + Cos@2 sD<;

c@s_D := 8s + Cos@3 sD, Sin@sD + Cos@2 sD<;

cerc = ParametricPlot@c@sD, 8s, 0, 2 Pi<, PlotStyle Ø BlueD;

Table@A@iD, 8i, 1, n<D;

ForBk = 0, k § 3, k++,

For@i = 1, i § n, i++,
A@iD = c@T@@iDD Pi ê 2 + k ê 2 PiDD;

PA@kD = Graphics@8RGBColor@k ê 3, 1 - k ê 4, 1 - k ê 6D,

PointSize@LargeD, Point@c@T@@1DD Pi ê 2 + k ê 2 PiDD<D;

PB@kD = Graphics@8RGBColor@k ê 3, 1 - k ê 4, 1 - k ê 6D,
PointSize@LargeD, Point@c@T@@2DD Pi ê 2 + k ê 2 PiDD<D;

PC@kD = Graphics@8RGBColor@k ê 3, 1 - k ê 4, 1 - k ê 6D,
PointSize@LargeD, Point@c@T@@3DD Pi ê 2 + k ê 2 PiDD<D;

PD@kD = Graphics@8RGBColor@k ê 3, 1 - k ê 4, 1 - k ê 6D,
PointSize@LargeD, Point@c@T@@4DD Pi ê 2 + k ê 2 PiDD<D;

L@t_D := SimplifyB‚

i=1

n
HL@i, tD A@iDLF;

Lg@kD = ParametricPlot@L@tD, 8t, 0, 1<, PlotStyle Ø RedDF



Show@cerc, Lg@1D, Lg@2D, Lg@3D, Lg@0D, PA@1D, PA@2D, PA@3D, PA@0D, PB@1D,
PB@2D, PB@3D, PB@0D, PC@1D, PC@2D, PC@3D, PC@0D, PD@1D, PD@2D, PD@3D, PD@0DD
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X = 8-3, -2, -1, 0, 0.5, 1.8, 3<;

n = Length@XD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
x - X@@jDD

X@@iDD - X@@jDD
FF;

L@i, x_D = aF

L@2, xD êê Expand

0.0852632 x - 0.132632 x2 - 0.132632 x3 + 0.109474 x4 + 0.0136842 x5 - 0.0105263 x6

f@x_D :=
2 x + 1

x^4 + 1
;

f@x_D :=
Log@x + 4D

x^4 + 1
;

H*
A0=c@t0D;A1=c@t1D;A2=c@t2D;A3=c@t3D
*L

L@x_D := SimplifyB‚

i=1

n
HL@i, xD f@X@@iDDDLF

PA = Graphics@8Red, PointSize@LargeD, Point@8X@@1DD, f@X@@1DDD<D<D;

PB = Graphics@8Red, PointSize@LargeD, Point@8X@@2DD, f@X@@2DDD<D<D;
PC = Graphics@8Red, PointSize@LargeD, Point@8X@@3DD, f@X@@3DDD<D<D;

PD = Graphics@8Red, PointSize@LargeD, Point@8X@@4DD, f@X@@4DDD<D<D;

PE = Graphics@8Red, PointSize@LargeD, Point@8X@@5DD, f@X@@5DDD<D<D;
PF = Graphics@8Red, PointSize@LargeD, Point@8X@@6DD, f@X@@6DDD<D<D;

PG = Graphics@8Red, PointSize@LargeD, Point@8X@@7DD, f@X@@7DDD<D<D;

curba = Plot@f@xD, 8x, X@@1DD, X@@nDD<, PlotStyle Ø BlueD
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Lg = Plot@L@xD, 8x, X@@1DD, X@@nDD<, PlotStyle Ø RedD
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Show@Lg, curba, PA, PB, PC, PD, PE, PF, PGD
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X = 8-3, -2, -1, 0<;

n = Length@XD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
x - X@@jDD

X@@iDD - X@@jDD
FF;

L@i, x_D = aF

L@2, xD êê Expand

3 x

2
+ 2 x2 +

x3

2

Lstg@x_D := SimplifyB‚

i=1

n
HL@i, xD f@X@@iDDDLF
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Cstg = Plot@Lstg@xD, 8x, X@@1DD, X@@nDD<, PlotStyle Ø BrownD;

X = 80, 0.5, 1.8, 3<;

n = Length@XD;

ForBi = 1, i § n, i++,

a = 1;

ForBj = 1, j § n, j++,

IfBj ! i, a = a *
x - X@@jDD

X@@iDD - X@@jDD
FF;

L@i, x_D = aF

Ldr@x_D := SimplifyB‚

i=1

n
HL@i, xD f@X@@iDDDLF

Cdr = Plot@Lstg@xD, 8x, X@@1DD, X@@nDD<, PlotStyle Ø MagentaD;

Show@PA, PB, PC, PD, PE, PF, PG, Cstg, CdrD
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Show@curba, PA, PB, PC, PD, PE, PF, PG, Cstg, CdrD
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Show@Lg, curba, PA, PB, PC, PD, PE, PF, PG, Cstg, CdrD
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TEMA :
Folosind interpolarea Lagrange Hpe @0, 1DL, sa se interpoleze punctele :

1 :

HR, 0L, HR cos p ê 6, R sin p ê 6L, HR cos 2 p ê 6, R sin 2 p ê 6L,
HR cos 3 p ê 6, R sin 3 p ê 6L = H0, RL,
2 :
H0, RL, HR cos 4 p ê 6, R sin 4 p ê 6L, HR cos 5 p ê 6, R sin 5 p ê 6L,

HR cos 6 p ê 6, R sin 6 p ê 6L = H-R, 0L,

3 :
H-R, 0L, HR cos 7 p ê 6, R sin 7 p ê 6L,

HR cos 8 p ê 6, R sin 8 p ê 6L, HR cos 9 p ê 6, R sin 9 p ê 6L = H0, -RL,
4 :

H0, -RL, HR cos 10 p ê 6, R sin 10 p ê 6L,

HR cos 11 p ê 6, R sin 11 p ê 6L, HR cos 12 p ê 6, R sin 12 p ê 6L = HR, 0L,
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