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L. Let @, f be the linear interpolant of f in (a,b). Prove the L,(a. b) interpolation error estimates:

[ f = Fllr, () < (b~ a)?(| "

Lp[ﬂ.,b}‘. [) - ]q 2.



2. Let € be the hexagonal domain with the unilorm triangulation as in the ligure below. Compulce
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3. Derive a posteriori ertor estimate, in the energy norm, definied as |[v|

the ¢G(1) approximation of the boundary value problem

—u"(z) 4 200/ (z) + 2u(z) = f(z), O<z<l, W'(0)=0, wu(l)=0.






4. Formulate dG(0) scheme for @(t) + a(t)u(t) = 0, w(0) = uy, a(t) > 0, and prove the stability

N-—-1
Unl2+ Y 1012 < Juol2.
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5. Consider the convection problem
A-Vut+au=f rell w=gforrel_ :={recd:3z) n(z) <0}

Agsume that o — §V - 3 > ¢ > 0. Prove the stability estimate

. 1 .
c||*u.\\|3 + / n- Juldr < —||fH2 — n- ﬁ|g2 dr. Py =00\ T_.
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Hint: Show first 2(8 - Vu,u) = [ n-fu’de — [ [n-Slu*de — (V- 8)u,u).
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6. Cousider the ¢G(1) approximation uy for the Poisson equation
—Au=f inQ, =0 ondQ, QcC ]R‘l, d=2.3.
Let ¢ := u — uy, be the error of approxiniation and show the following gradient estimate in Lo (2):

| Vel| = V{1 —w)|| < C|hD*u|.
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