King Fahd University of Petroleum and Minerals

Department of Mathematics

Final Exam MATH 667-251

Problem 1: Discuss the shock/rarefaction for z; 4+ [2(1 — 2)], =0
(a) z =0.2 and zg = 0.8
(b) z, = 0.8 and 2z = 0.2

Problem 2: Let u be the solution of u; + (u?/2), = 0. Classify the waves,
give the speeds and u(x,t) when

(a) up, =3 and ugp =1

(b) ur, =2 and ug = —1

Problem 3: For the Schrodinger equation iu; + tz, = 0, u(0, z) = ug(z)

(a) Find 4(t, &)

(b) Find u(t, )

(€) Show that [ully. = [uoll . where uly. = [ (1+ [€F) a(t.€) de

(d) Conclude that the Cauchy problem is globally well-posed in H*(R"),
Vs € RT.

Problem 4: Derive the fundamental solution for

U + Ugpr = 0.

Problem 5: Find the first blow up time of the spatial derivative for the
solution of

ud
ur + <3> =0, up = Asinz, A > 0.



