Math 470- Exam 2

ID. Num.: Name:

Question 1: Prove that

S(f@—y) + fle+y) + 5 1 g(t)dt T2y

u(w,y) =
hy—z)+5(flx+y) — fly—2) + 35l 0 gt)dt -z <y

is a solution of the problem

—Ugy +Uyy =0, x>0, y>0
u(z,0) = f(z), uy(z,0)=g(x), =0
w(0,y) =h(y), y=0.



Question 2: Solve the following IBVP using a suitable change
of variables.

—Upy + Uy =€, x>0, y>0
uw(z,0) =a, wuy(r,0)=>b, x>0
w0,y) =y, y=0,

where a,b € R.



Question 3: Let u(z,t) = f(1(x),t) be the solution of

uy = Au, x € R, t>0
u(z,0) =0, wlx,0)=1(zx), =€ R
Find and also verify the solution of
wy=Aw, TR, t>0

w(x,O) — Sp(x)u wt($70) — %b(l’)a T € RS»

where ¢ and v are twice continuously differentiable functions.



Question 4: Prove that the solution of the following problem

is unique.
—Uyy +uy =€, x€(0,m), y>0

u(z,0) =cosz, x€[0,7]

u(0,y) =€, wu(my)=siny, y>0.



Question 5: Let a, b € R, and f be a smooth function. Let

also u = h(x,t) be the solution of

U = Uye, x € (0,L), t>0
uw(0,t) =0, wuy(L,t)=0, t>0; u(z,0)= f(x)—a—bx, x€][0,L].
Solve the initial boundary value problem:

Wy = Wy, x€(0,L), t>0

w(0,t) =a, wy(L,t)=0, t>0; w(x,0)=f(z), ze€]l0,L].



