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‘Definition 8.23: V-Ellipticity

Given a Hilbert Space, V, consider a bilinear form
a(-,-) : VxV >R (8.66)
a(-,-) is coercive if there exists a constant cy > 0 such that

collully < a(u,u) forallue V, (8.67)

and a(-,-) is continuous if there exists a constant ¢y > 0 such that

la(u,v)| < ci||ul|lv||v|ly forallu, v e V. (8.68)

If a(-,-) is both coercive and continuous on V, then a(-, ) is said to be V-elliptic.

‘Theorem 8.24: Lax-Milgram theorem (symmetric)
LetV be a Hilbert space with inner product (-, -),,. Assume that a(-,-) is a symmetric bilinear
form that is coercive and continuous on V. In addition, assume that g(-) is a bounded linear
functional on V. Then, there exists a unique u. € V such that

a(u,v) = g(v) forallve V. (8.69)
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