Prof. A. Sapozhnikov Mathematics 3 (10-PHY-BIPMA3)

EXERCISES, Week 13 (submit by 24.01.2018)

1. Compute the following integrals using residues.
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2. Identify the type (elliptic, hyperbolic, parabolic) of the following PDEs.
(a) sin® Yy, — X uy, +u, =0
3. Let ¢ be twice continuously differentialbe on R, ¢ continuously differentialbe on

R, and f continuous on R x [0,00). Prove that the unique twice continuously
differentiable solution u(x,t), z € R, t > 0, to

Uy = a* gy + f
u(r,0) = ()
uy(x,0) = ()

is given by the (d’Alembert’s) formula
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4. Find solutions to the following problems.

(a) wy = gy +sinx, x € Rt >0, u(x,0) =1, wy(z,0) =1
(b) ugy = Uyy +cosx, x >0, >0, u(z,0) = cosz, u(x,0) =0, uy(0,t) =0



