1(a) Determine the characteristic of the operator

which passes through the point (1, 1).

Ans The characteristic equations are

d
d_f =z; z(0)=1
r=c
dy
LA Y =1
o = 2v59(0)
y=¢e* =22:2>0.
(b) If
ou ou
T 9yl =
oy * y@y U,
and u(1,1) = 2, determine u(2,4).
Ans
d
d_TtL = 3u ;u(0) =2
u = 2e3



2. Determine the solution of the quasilinear initial value problem

Ans Parametrising the initial data, we have
r=1; y=s5;u=2s
The characteristic equations are

dx

ik z(0) =1
z = e
d
d—iZU;y(O)ZS
d
;%zy;w®=2s
d
W uw=y+u;ly+u)(0)=3s
y+u = 3se’ = 3sx
d
sW—w=—y-u; y-u0)=-s
y—u= —se t=—=
x
YT —a(u—y)
3x

u+y = 3z%u — 32%y
(3z% — u = (322 + 1)y
32?2 + 1 1
3217 m>%

(-

which represent a family of hyperbolae all of which pass through

The base characteristics are given by

s _
925(3€t—€ "=

NNV

1
— . y=0.
/3 Y

Therefore the solution is defined only for x > 1//3 .

xr=



3. Solve the semi-infinite wave equation

0%u  9%*u
—=——;1t>0; 0
gz o TV
subject to the initial conditions
_» Ou B
u(z,0) =e" " a(m,()) =0
and the boundary condition
u(0,t) =e " .

Ans For x > t we have d’Alembert’s solution
1 —x—t 1 —x+t —T
u(x,t) = 3¢ + 3¢ =e “cosht

For 0 < x < t, we have

u(z,t) = ¢(t — ) + %e_m_t

1
u(0,t) = o(t) + §e_t =e !
1
¢(t) = §€_t
1 r—t 1 —x—t —t
u(z,t) = —e"" + —e =e ‘coshz



