
Harjoitus 10 -- ratkaisut

1
Clear@m, g, k, hD

Solve@m * Hfp1 - 2*f + fm1L �h^2 � m *g - k* Hfp1 - fm1L � H2*hL, fp1D

::fp1 ®
fm1 h k + 4 f m - 2 fm1 m + 2 g h2 m

h k + 2 m
>>

Remove@x, yD

eq1 = m *y''@tD � m *g - k*y'@tD
eq2 = m *x''@tD � -k*x'@tD
m y¢¢@tD � g m - k y¢@tD

m x¢¢@tD � -k x¢@tD

n = 1000; t@0D = 0.0; t@nD = 5; h = Ht@nD - t@0DL � Hn - 1L;

Do@t@iD = t@0D + i*h, 8i, 1, n<D;

y@0D = 0; y@1D = y@0D + h*20;

x@0D = 0; x@1D = x@0D + h*10;

m = 0.5; g = -9.81; k = 0.1;

Do@
y@iD =

Hh*k - 2*mL � Hh*k + 2*mL *y@i - 2D + 4*m � Hh*k + 2*mL *y@i - 1D + 2*g*m *h^2� Hh*k + 2*mL;
x@iD = Hh*k - 2*mL � Hh*k + 2*mL *x@i - 2D + 4*m � Hh*k + 2*mL *x@i - 1D;, 8i, 2, n<D

ListPlot@Table@8x@iD, y@iD<, 8i, 0, n<D, PlotRange ® AllD
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2
eq = y''@xD + 4 x y'@xD + H102 + 4 x^2L *y@xD � 0
r@x_D = y@xD �. Flatten@DSolve@8eq, y@0D � 0, y'@0D == 1<, y@xD, xDD
I102 + 4 x2M y@xD + 4 x y¢@xD + y¢¢@xD � 0

-
1

20
ä ã-x H10 ä+xL I-1 + ã20 ä xM

r@x_D = ComplexExpand@r@xDD �� Simplify

1

10
ã-x2 Sin@10 xD

Plot@r@xD, 8x, -3, 3<, PlotRange ® AllD
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3.
Remove@x, yD

n = 100; x@0D = 0.0; x@nD = 3.0; x@-nD = -3.0; h = Hx@nD - x@0DL � Hn - 1L;

Do@x@iD = x@0D + i*h; x@-iD = x@0D - i*h;, 8i, 1, n - 1<D

y0 = 0; dy0 = 1;
y@0D = y0;
y@1D = y@0D + dy0*h;
y@-1D = y@0D - dy0*h;

Do@y@iD = 1� H1�h^2 +2*x@i -1D �hL *

Hy@i -1D * H2�h^2 - 102 - 4*x@i - 1D^2L + y@i - 2D * H-1�h^2 + 2*x@i - 1D �hLL;
y@-iD = 1� H1�h^2 -2*x@-i + 1D �hL *

Hy@-i + 1D * H2�h^2 - 102 - 4*x@-i + 1D^2L - y@-i + 2D * H1�h^2 + 2*x@-i + 1D �hLL; , 8i, 2, n<D
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ListPlot@Table@8x@iD, y@iD<, 8i, -n, n<D, PlotRange ® AllD
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exa@m_D := H
Clear@x, yD;
n = m;
x@0D = 0.0; x@nD = 3.0; x@-nD = -3.0; h = Hx@nD - x@0DL � Hn - 1L;
Do@x@iD = x@0D + i*h; x@-iD = x@0D - i*h;, 8i, 1, n - 1<D;
y0 = 0; dy0 = 1; y@0D = y0; y@1D = y@0D + dy0*h; y@-1D = y@0D - dy0*h;
Do@y@iD = 1� H1�h^2 +2*x@i -1D �hL *

Hy@i -1D * H2�h^2 - 102 - 4*x@i - 1D^2L + y@i - 2D * H-1�h^2 + 2*x@i - 1D �hLL;
y@-iD = 1� H1�h^2 -2*x@-i + 1D �hL * Hy@-i + 1D * H2�h^2 - 102 - 4*x@-i + 1D^2L -

y@-i + 2D * H1�h^2 + 2*x@-i + 1D �hLL; , 8i, 2, n<D;
Show@ListPlot@Table@8x@iD, y@iD<, 8i, -n, n<D, PlotRange ® AllD,
Plot@r@tD, 8t, -3, 3<, PlotRange ® AllDDL

exa@1000D
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-3 -2 -1 1 2 3

-0.10

-0.05

0.05

0.10

h10ratk.nb   3



exa@100D
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exa@50D

-3 -2 -1 1 2 3

-0.10

-0.05

0.05

0.10

exa@30D
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exa@20D
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