Ritzova metoda ( pro Lu=f)

http : // en.wikipedia.org/wiki/Walter_Ritz

definice operatoru L, pravé strany f, intervalu(a,b) a funkcionalu ®

Lfu_] :=-D[u, {x, 2}] +u

fIx_] = -x;
a=0;
b=1;

s[u_] := Integrate[L[u] »u-2«f[x] »u, {x, a, b}]

volba bazovych funkci
UN={x (x-1), x"2 (x-1), x"2 (x-1)*2}

n = Length[VN];
grl = Show[Table[Plot[VN[i], {x, a, b}, PlotRange - Al1,

PlotLabel » "bazové funkce v;", AxesLabel » {"x", "y"}], {i, 1, n}]]
{(-1+x) x, (-1+x) x?, (-1+x)%>x?}

bazové funkce v;
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gr2 = ListPlot[Table[a[VN[i]], {i, 1, n}],
PlotLabel -» "hodnoty funkciondlu & v bazovych funkcich v;",
AxesLabel - {"i", "&(v;)"}, PlotStyle » {PointSize[Large]}]

hodnoty funkciondlu ® v bazovych funkcich v;
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sestaveni soustavy Ac=F

A = Table[Integrate[L[VN[i]] »VN[i], {x, a, b}], {i, 1, n}, {3, 1, n}]
22,2, (121 2 2 2 By

b y - 3 y - - y b
60 420 60 7 840 420 840 630
F = Table[Integrate[f[x] = VN[i], {x, a, b}], {i, 1, n}]
{L 1 L}
’ y -
12 20 60
Feseni soustavy Ac=F

c = LinearSolve[A, F]
{14427 7 21 }

96406 43 1121
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L'istPlot[c, PlotLabel - "nalezené koeficienty c; bazovych funkcich v;",
AxesLabel - {"i", "c;"}, PlotStyle » {Orange, PointSize[Large]}]

nalezené koeficienty ¢; bdzovych funkcich v;
G
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sestaveni pFiblizného Feseniulohy Lu=f

up[x_] = Sum[c[i] VN[i], {i, 1, n}]

_ _ 2,2
14427 ( 1+x) X +L (_1+X> 2, 21 ( 1+x) X
96 406 43 1121

gr3 = Plot[up[x], {x, a, b}, PlotLabel » "pFiblizné FeSeni u, Glohy Lu=f",
AxesLabel - {"x", "y"}, PlotStyle » {Thick, Orange}]
ptiblizné reSeni u, Glohy L u=f
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hodnota funkciondlu ® v pFiblizném resSeni u, (minimalni hodnota)

minimum = &[up[x]]

N[minimum, 16]
39137

- 1928120

-0.02029801049727195

gr4 = Plot[minimum, {x, 0, n+1},
PlotLabel -» "hodnoty funkcionadlu & v bazovych funkcich v; a v FeSeni u,",
AxesLabel - {"i", "&(v;)"}, PlotStyle - {Thick, Orange}];

Show[gr4, gr2, PlotRange » All]

hodnoty funkcionalu ® v bazovych funkcich v; a v feSeni u,
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Show[gr3, grl, PlotRange » All, PlotLabel - "bdzové funkce v; a prfiblizné FeSeni up,"]

bazové funkce v; a pfiblizné feseni u,
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chyba pFiblizného reseni

chyba[x_] = Fullsimplify[L[up[x]] - f[x]]

(-1078 +x (9487 + 7 x (-3019+2 x (863 +129x))]))
96 406

Plot[Abs[chyba[x]], {x, a, b}, AxesLabel - {"x", "y"},
PlotLabel - "chyba priblizZného reSeni up", PlotRange - All, PlotStyle » Red]

chyba pfiblizného feSeni u,
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