MVE515: Computational Mathematics (2018/2019) — Bonus Point Problem Set 1

Problem set 1.

Problem 1.1. Write the weak formulation of the boundary value problem:
—u" +bu=f in (0,L),
uw'(0) = go, u(L)=ur.
Problem 1.2. Write the weak formulation of the initial-boundary value problem:

Dyu(z,t) — Dy ((x — 1)Dyu(z,t)) =t in (0,2), ¢ >0,
— D,u(0,t) +u(0,t) =3, wu(2,t)=4 t>0,
u(z,0) = cosz in (0,2).

Problem 1.3. Solve the following boundary value problem by integrating twice:

—D((3 —2)Du) =32* +2z in (0,1),
w'(0) =11, wu(l)=1In8.

Problem 1.4. Find the volume of the solid that lies above the rectangle R = [0, 1] x [0, 1] and

below the surface z = H” .
Ty

Problem 1.5. Evaluate the integral

Hint: See Example 5 in Section 15.3.



