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.. The real

—tkx

e - cos(kx) - isinckx) — (2)

z " Z., 2cosCkx)
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which is the same as {he Fouder Cosine Series in 11.3.2¢  fins




ngection 11.6 # 9" ‘\ 6 9

ClearAll [x] M= -
f[x_] = Piacewise [{{x«* (x+m), -w<x <0}, {x*(-x+xw), 0<x< 7}}]
Plot[£f[x], {x, -7, x}]

Section 11.6 & 9

{X(F+X) -m<x<0
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bi{n_] := Integrate[(1/x) «£f[x] »8in[n+x], {x, -xw, x}]
Assuming [n € Integers, b[n]]
b[3) // N

3 (-1+(-1)")

) n’

0.094314

oddPsum([x_, i_] := Sum[b[n] #S8infn+x}, {n, 1, i}]

estarl = Integrate [ (£f[x] - oddPsum[x, 1])~2, {x, -x, n}] // N
astar? = Integrate [ (£[x] - oddPsum[x, 2])*2, {x, -n, n}] // N
astar3 = Intaegrate[ (£[x] - oddPsum[x, 3])~2, {x, -n, 7}] // N
estard = Integrate[ (f[x} - oddPsum[x, 4]) 2, {x, -7, 7}] // N
estar5 = Integrate [ (£ [x] - oddPsum[x, 5]) ~2, {x, -x, n}] // N
0.0294736
0.0294796
0.0015347

3.0015347

.000230905



"plot of estar vs N";
estar[v_] := Integrate((f[x] - oddPsum{x, v}) ~2, {x, -®, ®}] // N
Plot[estar([v], {v, 0, 10}]
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"plotting the Ex as both an and bn change from -5 to 5";

asubnw_] :=w

bsubn{z_] :=2

TOTALsunm [x_] := Sum [asubn [w] #Cos[n*x] + (b[n] +bsubnz]) *Sin[n+x], {n, 0, 3, 1}1}
TOTALsum [ x]

Plot3D [Integrate[ (£[x] _ TOTALsum{x}) *2, {x, -x, 7}], {w, -5, 5}, {z, -5, 5}]

[’8

8 ) .
w+wCos[x]+wCos[2x]+wCos[3x]+‘—+z Sin{[x] +zSin[2 x] + +z| S8in{3 x]
. |

FindMinimum {Integrate [ (£{x] - TOTALsum[x]) ~2, (x, -x, 7}], {w, -5, 5}, {z, -5, 5}1}
{0.0015347, {w—6.54928x107"", z > 6.65692 x 107"} }

"The results from finding the minimum the plot prove that for (an
+ w) and (bn + z) the minimum value of the error is as w and z approach
zero and are of magnitude 107-10 or smaller. The error at this minimum
of an+w = O and bn +z = bn for N=3 is the same as found above. This
proves that the fourier constants do provide optimal approximation.";



