
For the local load vector: ∫
E

f φi dx =

∫
Ê

f̂ ◦ F−1 φ̂i ◦ F−1 dx̂

=

∫
Ê

f̂ φ̂i |detB| dx̂

approx. by quadrature ≈ 1
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For the local stiffness matrix:
Let

B−1 =

(
C11 C12

C21 C22

)
Then: ∫

E

∇ϕi∇ϕjdx = . . .

= |detB|
[
(C2

11 + C2
12)A

xx + (C2
21 + C2

22)A
yy

+(C11C21 + C12C22) (A
xy +Ayx)]

where

Aij =

∫
E0

∂iφ∂jφdx

from exercise 13.


