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2. The linear least-squares approximations on [—1,1] are:

(a) Py(z) = 3.333333 — 2z (b) Pi(z) = 0.6000025z
(c) Pi(z) = 0.5493063 — 0.2958375z (d) Pi(z) = 1.175201 + 1.103639z
(e) Pi(z) = 0.4207355 + 0.4353975z (f) Py(z) = 0.6479184 + 0.52812267

3. The least squares approximations of degree two are:

(a) Po(z) =2+ 3z +2? = f()
(

b) Py(z) = 0.4000163 — 2.400054z + 3.0000282
(c) Py(z) = 1.723551 — 0.9313682z + 0.15888272
(d) Ps(z) = 1.167179 4 0.08204442z + 1.458979z>
(¢) Ps(z) = 0.4880058 + 0.8291830z — 0.7375119z2

(f) Py(z) = —0.9089523 + 0.6275723z + 0.259773622

4. The least squares approximation of degree two on [—1, 1] are:

(a) Py(z) =3 — 2z + 1.0000092>

(b) Ps(x) = 0.6000025z

(c) Py(z) = 0.4963454 — 0.2958375z + 0.158882712
(d) Pa(z) = 0.9962918 + 1.1036392 + 0.536728222
(e) Pa(z) = 0.4982798 + 0.4353975z — 0.2326330z>

(f) Py(z) = 0.6947898 + 0.52812261 — 0.14061412

5. The errors E for the least squares approximations in Exercise 3 are:
(a) 0.3427 x 1079 (b) 0.0457142 (c) 0.000358354

(d) 0.0106445 (e) 0.0000134621 (f) 0.0000967795

6. The errors for the approximations in Exercise 4 are:
(a) O (b) 0.0457206 (c) 0.00035851

(d) 0.0014082 (e) 0.00575753 (£) 0.00011949

7. The Gram-Schmidt process produces the following collections of polynomials:
(a) do(z) =1,¢1(x) =2—0.5, ¢o(z)=2?—z+%, and ¢3(2)=2°-1.5224+0.62—0.05
() do(z) =L 1(z) =2 —1, ¢o(z)=2®—2z+2, and ¢3(z)=2a%—322+ g2
(c) ¢o(z) =1,01(z) =2 -2, ¢o(x)=a’—4z+L, and ¢3(z)=2%—622+11.42-6.8
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8. The Gram-Schmidt process produces the following collections of polynomials.

(a) 3.833333¢0(x) -+ 4.0000006; (z) (b) 260(z) + 3.6¢1(z)
(c) 0.5493061¢(x) — 0.2958369¢ (2) (d) 3.194528¢0(z) + 361 ()
(e) 0.6567600¢(x) + 0.09167105¢; (z) (f) 1.471878¢0(x) + 1.66666761 (v)

9. The least-squares polynomials of degree two are:

(a) Pa(z) = 3.833333¢ () + 4¢1 (z) + 0.9999998¢5 ()

(b) Pa(z) = 2¢0(x) + 3.6¢1 () + 3¢a(z)

(c) Pa(z) = 0.5493061¢0(z) — 0.2958369¢ () + 0.1588785¢5(x)
(d) Pa(x) = 3.194528¢0(x) + 3¢ (2) + 1.458960¢ ()

(e) Pa(z) = 0.6567600¢0(z) + 0.09167105¢ () — 0.73751218¢x(z)
(f) Po(z) = 1.471878¢0(x) + 1.666667¢: () + 0.2597705¢s (z)

10. The least-squares polynomials of degree three are:

(a) Ps(z) = 3.833333¢0(z) + 4.000000¢ () + 0.9999998¢5 ()

(b) Ps(z) = 2¢o(x) + 3.661 (2) + 3¢a(z) + ¢3(z)

(c) Ps(z) = 0.5493061¢(x) — 0.2958369¢; (2:) + 0.1588785¢5(x) — 0.08524470¢5 ()
(d) P3(z) = 3.194528¢(z) + 3¢y (z) + 1.458960¢h0 () -+ 0.4787959¢h3 ()

(€) Ps(z) = 0.6567600¢0(w) + 0.09167105¢: (z) — 0.7375118¢(x) — 0.1876952¢5 (x)
() Ps(z) = 1.471878¢g(x) + 16666676 (a) + 0.2597705¢5(x) — 0.04559611¢h3(x)

11. The Laguerre polynomials arve Ly (2) = £—1, Lo(z) = 22 —4z+2 and Ls(z) = 23 —922+18z—6.

12. The least-squares polynomials of degrees one, two, and three are:

(a) 2Lo(w) + 4L1(z) + La(z)
(b) 3Lo(w) — 3L1(x) + fgLa(x) — g5 La(x)
(¢) BLo(x) + 18Ly (a) + 9La() + La(x)
(d) 3Lo(w) - §L1(z) + FLa(w) — 55 La(x)

13. Let {¢o(x ) 1(%), ..., dn(x)} be a linearly independent set of polynomials in 1, For each
i=0,1,...,n, let qbl( ) Yon—obriz®. Let Q(z) = Y _jap2® € [I,- We want to find
constants Co, - -+, Cp SO that

= Z cidi(x)
i=0

This equation becomes

n n mn
E CL],»,.”[JI"' = E C; E b},Ti(Ek
k=0 i==0 k=0



