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ufx_J=clx(1-x)+c2x*(1-x)+c3x>(1-x)

cl(1-x)x+c2(1-x)x*>+c3(1-x)x>

u[o]
0

u[1]
0

II = fl(u '[x]% - u[x]? + 2 x? u[x]) d'x
o

cl 3cl®> c2 3clc2 13c2? 3 19clc3 79c2c3 103c3?
— + +— + + +— + + +

10 10 15 10 105 21 105 420 1260

eqnl = D[II, cl] == 0; eqnl
1 3cl 3c2 19c3

— + + + == 0

10 5 10 105

eqn2 = D[II, c2] == 0; eqn2

1 3cl 26c¢c2 79c3
— + + + == 0
15 10 105 420

eqn3 = D[TI, c3] == 0; eqn3

1 19cl 79c2 103c3
— + + + == 0
21 105 420 630

sol = First@Solve[{eqnl, eqn2, eqn3}, {cl, c2, c3}]
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{c - , C2 o - ,c3—>——}

24518 12259 299
Plot[u[x] /. sol, {x, 0, 1}]
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u[x_]=cl+c2x+c3x>?

cl+c2x+c3x?
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bcl = Solve[u[0] == 0, c1]// First
{cl-> 0}

bc2 = Solve[(u[1l] /. bcl) == 0, c2]// First

{c2 » -c3}
1

I1= f (u'[xP? —u[x]* +2 x* u[x]) dx /. bcl/. bc2
(]

c3 3¢3?
-— +

10 10

sol = Solve[D[II, c3] == 0, c3]/ First
1

{c3 - —}
6

pl = Plot[u[x] /. bcl/. bc2 /. sol, {x, 6, 1}]
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exact = First@DSolve[{-v ' '[x] + V[x]+ X’ == 0, v[0] == 0, V[1] == 0}, V[x], X]

[VIXI»> (e*(-3e+2e°+26" -26** -2 +3 "+ x* =™ x?)) /(-1 +€°)}

p2 = Plot[{v[x] /. exact, u[x]/. bcl/. bc2/. sol}, {x, 0, 1}]
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QOut[69]

ux_]=cl+c2x+c3x*+cax’

cl+c2x+c3x2+cax’

bcl = Solve[u[0] == 0, c1]// First
{cl-> 0}

bc2 = Solve[(u[1] /. bcl) == 0, c2]// First
{c2 » -c3-c4}

II = Il(u '[x]% - u[x]® + 2 x? ulx])dx /. bcl/. bc2
o

2c3 17c3? 1 3 2 , C4 8c3c4 8 58 c4?
+ +—(-c3-c4)+—c3(-c3-c4)+—(-c3-c4)’+— +— +— (-c3-c4)c4+
5 15 2 2 3 3 3 5 35

sol = Solve[{D[II, c3] == @, D[II, c4] == 0}, {c3, c4}]/l First

11 7
{c3—>——, c4—>—}
123 41

p2 = Plot[{v[x] /. exact, u[x]/. bcl/. bc2/. sol}, {x, 0, 1}]
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ufx J=cl+c2x+c3x’>+c4x>+c5x*

cl+c2x+c3x’+cax3+c5x?

bcl = Solve[u[®] == 0, c1] // First
{cl-> 0}

bc2 = Solve[(u[1] /. bcl) == 0, c2]// First
{c2 > -c3-c4-c5}
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1
nzop- 1T =I(u'[x]2-u[x]2+2x2 ulx])dx /. bcl/. be2
(¢]
3
+—(-c3-c4-c5)+—c3(-c3-c4-c5)+—c4(-c3-c4-c5)+
2 5

2c3 17c3? c4 8c3c4 58c4? 1
Out[70]= + +— + +
5 15 3 3 35 2
2c5 102c3c5 15c4c5 5 137 c52
+ + +—(-¢c3-c4-c5)c5+
4 3 63

2 2
— (-c3-c4-c5)°+
3 7 35

n711= sol = Solve[{D[II, c3] == 0, D[II, c4] == 0, D[II, c5] == 0}, {c3, c4, c5}]// First

371

129
out[71]= {C3 - -
24518
n72-= p2 = Plot[{v[x] /. exact, u[x]/. bcl/. bc2/. sol}, {x, 0, 1}]
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7= X = {1, X, X2, X3}
out[77]= {l, X, Xz, X3}
X/lo{x>LI3}, X/.{x>2LI3}, XI.{x > L}}; MatrixForm[A]

n7e= A={X1. {x » 0},

QOut[78]//MatrixForm=

1 06 0 0
g Loy
3 9 27
2L 412 s8Ld
135 = =
1 L L L3

n7e= NN = X.Inverse[A]
out79l- {1 —(11x)/2L)+(9x%)/L2=(9x7)/(2L3), (9x)/L-(45x%) /(2 L*)+(27 x*) /(2 L),

—((9x)/(2L)+(18 x%)/L* - (27 x*) /(2 L?), iL( -(9x?)/(2L%)+(9x%) /(2 L3)}



