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1. Let � and � be positive onstants. Give the pieewise linear �nite elementapproximation proedure, on the uniform mesh, for the problem�u00(x) = 1; 0 < x < 1; u(0) = �; u0(1) = �:2. Formulate the G(1) method for the boundary value problem��u+ u = f; x 2 
; u = 0; x 2 �
:Write down the matrix form of the resulting equation system using thefollowing uniform mesh:
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3. Consider the boundary value problem for the stationary heat �ow in 1D:(BV P ) � (a(x)u0(x))0 = f(x); 0 < x < 1; u(0) = u(1) = 0:Formulate the orresponding variational formulation (V F ), minimizationproblem (MP ) and show that: (BV P )() (V F )() (MP ):4. (a) Prove an a priori and an a posteriori error estimate for the �niteelement method for the problem�u00(x) + u0(x) = f(x); 0 < x < 1; u(0) = u(1) = 0:(b) Give an adaptive algorithm based on a posteriori estimates.5. Let 
 be a bounded domain in Rd . Consider the initial-boundary valueproblem 8<: ut ��u = 0; in 
� R+ ;u = 0; on �
 � R+ ;u(�; 0) = v; in 
:Show the stability estimates(i) jjru(t)jj2 � 12t jjvjj2; and (ii) Z t0 sjj�u(s)jj2 ds � 14 jjvjj2:MA


