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Least square approximation in Sobolev
Spaces

Abstract :

In this paper we generalize the least square method used in the
space L?(w, [a, b]) to become true in the Soboleve
spaceW*?(w, [a, b]) equipped with with the norm :

k
2 _ 12 _
j=0

And give some example in numerical view and write some
programs in MATHEMATICA to approximate this functions.

Key words : Least square Method ,Hilbert space ,Lanier system

,Sobolev spaces .
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f[x_]=Cos[x];

J.lx"(i+ ) dlle(i* J) * X (1+j-2) dx
G=Table[/0 %]
I{ilolz}l{jlolz}];

G1=Transpose[G]

Ff[x] ] x"idllef "[X]x (1) XM (1-1) ax
a=Table[/© °

,{i,0,2}];

c=a.Inverse[G1];

poly={1,x,x"2};

f1[x_]=c.poly

fl(fl[x] - f[x]) *2dX
Erorsobolev=\[Sqrt](~© +

jl(D[fl[X] - f[X], X]) *2dX
° );

N[Erorsobolev];

Plot[{f1[x],Cos[x]},{x,0,1}]

Pl JUall ags

f[x_]=Cos[x];
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G=Table[-/0 o +

~Jﬁl(i*j) ¥ (1-1) » (J-1) *x™(i+J-4) ax
(]

l{ilol4}l{jlol4}];

flf[X] * X N1dXx Jlf'[X] * (1) x*(1-1) ax
a=Table[Y© +70

1
J ' [X] % (ix(1-1)) XM (1-2) dx

+ (%] I{iI0I4}];
c=a.lnverse[G];

poly={1,x,x"2,x"3,x"4};

f1[x_]=c.poly;

Jl(fl[x] - f[x]1) *2ax
Erorsobolev=\[Sqrt](~@ +

fl(fl'[x] -f'[x]) ~2dXx
0

+

Jl(fl' "[x] -f''[x]) *2ax
° );

N[Erorsobolev]

Plot[{f1[x],Cos[x]},{x,0,1}]
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f[x_]=Cos[x];
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Jl LegendreP[ i, x] = LegendreP[j, X] dX
G=Table[/-1

JlD[LegendreP[i, X] , X] = D[ LegendreP[j, X] , X] dX
-1

+

+

le[LegendreP[i, X], {X, 2}] »D[LegendreP[j, X], {X, 2}] dX
-1

I{ilol4}’{jlol4}];

flf [X] = LegendreP[1, x] dX
a=Table[Y-1

Jqf "[X] »D[LegendreP[1i, X], X] dX
-1

+

+

1

f f''[Xx] »D[LegendreP[1i, X], {X, 2}] dX
-1 I{IIOI4}];

c=a.lnverse[G];

poly={1,x,x"2,x"3,x"4};

f1[x_]=c.poly;

jl(fl[XJ - f[x]) *2dx
Erorsobolev=\[Sqrt](~-1 +

1(1°1'[X] -f'[x]) *2dx
-1 +
1
J (F1''[x]1 -F""[Xx]) *2dXx
-1 );
N[Erorsobolev]
Plot[{f1[x],Cos[x]},{x,0,1}]
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