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Problem 1:
1.)(10pts)Find the solution of the quasi-linear equation

xaeiuquuy =u2,'_1 , >0, y>0

that passes through the curve I : (s, « § 0).

2.)(10pts) Find the canonical form of the/second order PDE: u,, + 3 ey +Uyg =Y -
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Problem 2:

Consider IVP
Uy —Uge =0, >0, £>0,

u(z,0) = ¢(z), z>0,
ut(xa 0) = 90(5’7): z >0,
u(0,0) = %,(0,0) = 0.

1.)(10pts) Show that the solution u(z,) of the system must satisty u(0,t) = 0, Vt > 0.
2.)(10pts) Given that the d’Alembert solution for a wave IVP is

T2t
v(z,t) = / f(z)dz, —o0o<z <00, t>0,
-3t

write down v(z, 1) explicitly when
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Problem 3:
1.)(ll}pts) Solve the initial and boundary value problem

rz)ﬁg—fh'.}m:(l, O<z<nm, t>0

v(z,0)=0, @<Lz<m,

S vz, 0) =1, o<z<m, (1)
u(04) =0, t>0,

L‘u(:rr, HN=ll. 30

2.)(61 'pts) Solve the nonhomogeneous problem

U — Ugy =1 . —oo <z <00, t>0,
u(r,0) =1, —oo <z < o0,
u(2,0) =0, —o0 <z < 00.
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Problem 4:
Consider the Cauchy problem

Uy — Uy =0, —0O< 2T <00, 1t>0,
w(2,0) =0, —-co<z< o0,

u(0,8) =0, t>0.

1.)(16pts)Use the Fourier integral method to find the bounded solution of the problem.
2.)(4pts)Give an example of an unbounded solution of the equation such that u(a)t) e

u (D) = 0.
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Problem 5:
Consider the problem

(U = Upe + Uy, ~1<z<1, 0<y<3, t>0,
u(=Ly,t) =u(l,y,t), 0<y<3, t>0,
uz(—1,y,t) = us(1,9,8), 0<y<3, t>0,
uy(z,0,t) = u(z,3,t) =0, —-1<z< 1, £ >4
u(z,y,0) =0, -1<2z<1,0<y<3,
(w(z,y,0) =2, ¢t>0.

1.)(10pts) Using the separation of variables method, write down the independent systems
bdtlbﬁes by the three variables z, y and ¢. (Do not solve them),
2.)(10pts) Let the function

v(z,y,t) = u(t,z,y) + f(—t,2x).

Covert the first equation only into an equation satisfied by v (Do not solve the equation).
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