2.9  In example 2.2, first find the exact analytical solution, then calculate two more Galerkin
approximations using

Solution:

The analytical solution is u(x):_l_( x—xz)- The Galerkin approximation is
2

2o

u(x)=qsinzx+a,sin2zx , Wy=sinzx , W, =sin2zx

1 .
W, : .[o [7[2 cos 7x(a; cos 7x + 2a, cos 27x) —sin 7x de =0

a)
1
w,: jo {27[2 cos 27x(a, cos 7x + 2a, cos 27tx) —sin 27rx]dx =0 or
2
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Z[—al+0-az——=0 s G =—3 , and 0-a1+27r2a2+020 , a,=0
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4
u(x)= —sinzx
T

b u(x)=asinTx+a,sin2zx+a;sin3zx , W, =sinzx , W,=sin2zx , W, =sin3zx

We only need to calculate a > aand g remain the same due to the orthogonality of the sine

functions.
Ir. :
W, J-o [37r c0s 377x (@ cos 77X + 2a, cos 27x + 3a; cos 37x) —sin Bﬂx]dx =0
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= » w(x)=——|sinzx+—sin3zx
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