Math 512: FINAL EXAMINATION NAME.

Instructor: Sergei Chmutov

1. Solve the 2D boundary value heat problem in a unit square (a = b = 1) with the initial temperature
distribution f(x,y):

Up = Ugg + Uyy, 0<z<l, 0K

e
N
\_}—‘
~
WV
)

u(0,y,t) = u(l,y,t) = u(x,0,t) = u(x, 1,

u(r,y,0) = f(z,y) =1.



2. Solve the Dirichlet problem
Ugg + Uyy = 0, 0<z<1l, 0<y<l1
u(z,0,t) = fi(z) = sin(7z) cos(mx), u(x,1,t) = fo(z) =0,

u(0,y,t) = g1(y) = sin®(wz) — cos*(mx),  u(l,y,t) = ga2(y) =0



3. Using the convolution theorem Z(f * g) = Z(f) - £(g) find the inverse Laplace transform
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4. Solve the differential equation

y'+y — 6y =1,



5. Use the Laplace transform to solve the following boundary value problem
Uy = Ugy — 2, x>0, t>0
u(0,7) =0,

u(z,0) =0, w(z,0)=0.



