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Linear spring
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Matrix form
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Analytical form

ATCAu = f
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Basis (trial) functions

u1u2u3

x

u

u(x) = u1�1(x) + u2�2(x) + u3�3(x)

� @

@x

✓
c

@u

@x

◆
= f

3X

i=1

� @

@x

✓
c

@�i

@x

◆
ui = f



Residual
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@ũ

@x

◆
� f = r

0 2

0 2

Z 2

0
rdx = 0 x

0 2

u1u2u3
k23 k12



Weighted residual method
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Integration by parts
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Galerkin method

w(x) = w1�1(x) + w2�2(x) + w3�3(x) w1 = w2 = w3 = 1

w(x) = w1(x) + w2(x) + w3(x)
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Final discrete form
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Elementwise calculation
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2-D FEM
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Assembling the matrix K
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