
IP@f_, g_, w_, L_, R_D := Integrate@f g w, 8x, L, R<D

w = 1; L = -1; R = 1; Basis = Table@xp, 8p, 0, 2<D; func = Abs@xD;
len = Length@BasisD;
OB = Table@0, 8i, 1, len<D; ONB = OB;
OB@@1DD = Basis@@1DD;
For@n = 2, n <= len, n = n + 1,
OB@@nDD = Basis@@nDD - Sum@OB@@jDD IP@Basis@@nDD, OB@@jDD, w, L, RD �

IP@OB@@jDD, OB@@jDD, w, L, RD, 8j, 1, n - 1<D;D
For@n = 1, n <= len, n = n + 1, ONB@@nDD = OB@@nDD �

Sqrt@IP@OB@@nDD, OB@@nDD, w, L, RDD;D;
ONB
Table@IP@ONB@@iDD, ONB@@jDD, w, L, RD, 8i, 1, len<, 8j, 1, len<D
coeff = Table@IP@func, ONB@@iDD, w, L, RD, 8i, 1, len<D;
Φ = Sum@ONB@@iDD * coeff@@iDD, 8i, 1, len<D
Plot@8func, Φ<, 8x, -1, 1<D
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w = I1 - x2M
1�2

; L = -1; R = 1; Basis = Table@xp, 8p, 0, 2<D; func = Abs@xD;
len = Length@BasisD;
OB = Table@0, 8i, 1, len<D; ONB = OB;
OB@@1DD = Basis@@1DD;
For@n = 2, n <= len, n = n + 1,
OB@@nDD = Basis@@nDD - Sum@OB@@jDD IP@Basis@@nDD, OB@@jDD, w, L, RD �

IP@OB@@jDD, OB@@jDD, w, L, RD, 8j, 1, n - 1<D;D
For@n = 1, n <= len, n = n + 1, ONB@@nDD = OB@@nDD �

Sqrt@IP@OB@@nDD, OB@@nDD, w, L, RDD;D;
ONB
Table@IP@ONB@@iDD, ONB@@jDD, w, L, RD, 8i, 1, len<, 8j, 1, len<D
coeff = Table@IP@func, ONB@@iDD, w, L, RD, 8i, 1, len<D;
Φ = Sum@ONB@@iDD * coeff@@iDD, 8i, 1, len<D
Plot@8func, Φ<, 8x, -1, 1<D
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w = I1 - x2M
-1�2

; L = -1; R = 1; Basis = Table@xp, 8p, 0, 2<D; func = Abs@xD;
len = Length@BasisD;
OB = Table@0, 8i, 1, len<D; ONB = OB;
OB@@1DD = Basis@@1DD;
For@n = 2, n <= len, n = n + 1,
OB@@nDD = Basis@@nDD - Sum@OB@@jDD IP@Basis@@nDD, OB@@jDD, w, L, RD �

IP@OB@@jDD, OB@@jDD, w, L, RD, 8j, 1, n - 1<D;D
For@n = 1, n <= len, n = n + 1, ONB@@nDD = OB@@nDD �

Sqrt@IP@OB@@nDD, OB@@nDD, w, L, RDD;D;
ONB
Table@IP@ONB@@iDD, ONB@@jDD, w, L, RD, 8i, 1, len<, 8j, 1, len<D
coeff = Table@IP@func, ONB@@iDD, w, L, RD, 8i, 1, len<D;
Φ = Sum@ONB@@iDD * coeff@@iDD, 8i, 1, len<D
Plot@8func, Φ<, 8x, -1, 1<D
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w = 1; L = -1; R = 1; Basis = Table@xp, 8p, 0, 10<D; func = Abs@xD;
len = Length@BasisD;
OB = Table@0, 8i, 1, len<D; ONB = OB;
OB@@1DD = Basis@@1DD;
For@n = 2, n <= len, n = n + 1,
OB@@nDD = Simplify@Basis@@nDD - Sum@OB@@jDD IP@Basis@@nDD, OB@@jDD, w, L, RD �

IP@OB@@jDD, OB@@jDD, w, L, RD, 8j, 1, n - 1<DD;D
For@n = 1, n <= len, n = n + 1, ONB@@nDD = OB@@nDD �

Sqrt@IP@OB@@nDD, OB@@nDD, w, L, RDD;D;
ONB
Table@IP@ONB@@iDD, ONB@@jDD, w, L, RD, 8i, 1, len<, 8j, 1, len<D
coeff = Table@IP@func, ONB@@iDD, w, L, RD, 8i, 1, len<D;
Φ = Sum@ONB@@iDD * coeff@@iDD, 8i, 1, len<D �� Simplify
Plot@8func, Φ<, 8x, -1, 1<D
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881, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0<,
80, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0<,
80, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0<,
80, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0<,
80, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0<,
80, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0<,
80, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0<,
80, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0<,
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