Initial-boundary Value Problems for Hyperbolic Equations:

1. Solve the initial-boundary value problems — wy; — 9u,, =0, t > 0,
a) 0 <z <Z, u(t,0)= u(t,5) =0, uw0,2) =2, u(0,2) =1
b) 0 <z <1, u,(t,0)=u(t,1) =0, u(0,2) =1,u(0,z) ==z
c) 0 <z <m, ugt,0) =uy(t,m) =0, u(0,x) =sinz, u(0,2) =0
d) 0 <z <2, u(t,0) =u(t,2) =0, u(0,z) =0, u(0,z) = 1.

2. Solve the initial-boundary value problems — wuy — (Uzy + tyy) =0, t > 0,
a)0<zr <l 0<y<l, u(t,0,y) =u(t,1,y) = u,(t,z,0) = u(t,z,1) =0,
w(0,z,y) = —1,u(0,z,y) =1
b)0<zx<2 0<y<l1, u(t,0,y) =u(t,2,y) =u(t,z,0) = u(t,x,1) =0,
uw(0,z,y) = zy,u (0, z,y) =0
c)0<z<m 0<y<m, ut0,y) =ut,m,y) =uy,(t,z,0) =u,(t,z,m) =0,

w(0,z,y) = z(m —y), u(0,z,y) = 2.
3. Solve the initial-boundary value problems
Uy — gy = f(t,x), t >0,
a) 0 <z <, u(t,0)= u(t, ) =0, u0,2) =2, w(0,r) =1, f(t,z) = At
b) 0 <z <1, u,(t,0) =u(t,1) =0, u(0,2) =1, u(0,2) =z, f(t,z) = Ae’
c) 0 <z <m, u(t,0) =u,(t,m) =0, u(0,z) =sinz, u,(0,z) =1, f(t,x) =tsinx



