SOLUTION of (2-14.i):

The local shape functions b}, b%, b for CR (M) on a triangle K are affine linear,

Yo, € CR(M), VK € M: vy, € P1(R?),

and, thus, can be written as a linear combination of the barycentric coordinate functions A; of K.

We elaborate the derivation for b11<; after permutation of indices the considerations also apply to b%( and

b%. We set

bk = G1h + GaA2 + 833,
with yet unknown coefficients ¢, ¢, ¢3 € IR. From (2.14.1) we obtain three equations:
1= bi(my) = &A1 (my) + Az (my) + G3A3(my)
0 = by (mg) = GiA1(my) + Gaa(my) + Gas(my)
0 = by (my) = G1A1(my) + EaAo(my) + Gads(my)

We have obtained a 3 x 3 linear system of equations for ¢, ¢p, ¢3:
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for which we find the solution

=1, =1, G=-1 B b=\ +A—A;.

This formula can be simplified based on the fact that A + A, + A3 = 1, which gives us the general for-

mula

j -
bK_l_zAOPP(j) P ]—1,2,3.




