
In[48]:= Array@c, 100D;
Array@b, 100D;
n = 10;

y@x_D = HHCsc@Sqrt@2DD Sin@Sqrt@2D xDL - xL �2;
pl1 = Plot@y@xD, 8x, 0, 1<, PlotRange ® 80, 0.1<, AxesLabel ® 8"x", "yHxL"<D
k = 1;

While@H k < n + 1L,
c@kD = Integrate@ x Sqrt@2D Sin@k Pi xD, 8x, 0, 1<D;
lk = Hk PiL ^ 2;

b@kD = c@kD � Hlk - 2L;
k = k + 1D;
s1@x_D = Sum@c@kD Sqrt@2D Sin@k Pi xD, 8k, 1, n<D;
d1@x_D = Abs@s1@xD - xD;
Plot@d1@xD, 8x, 0, 1<, PlotRange ® 80, 1<, AxesLabel ® 8"x", "d1HxL"<D
s2@x_D = Sum@b@kD Sqrt@2D Sin@k Pi xD, 8k, 1, n<D;
pl2 = Plot@s2@xD, 8x, 0, 1<, PlotRange ® 80, 0.1<, PlotStyle ® Dashing@80.05, 0.05<DD
Show@pl1, pl2D
Plot@Abs@y@xD - s2@xDD, 8x, 0, 1<D
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