MATH 454 SECTION 002

Quiz 11
April 18, 2014, Instructor: Manabu Machida

Name:

e To receive full credit you must show all your work.
e You can use the back side of a paper if you need. Indicate where your calculation jumps.
e NO CALCULATOR, SMARTPHONE, BOOKS, or OTHER NOTES.




Solve tu; + zu, +2u = 0, —00 < x < 00, 1 < t with the initial condition u(z, 1) = sin x,
—00 < & < 00. (Hint: s =0 corresponds to the initial condition.)

Solution [10] Let us introduce s and 7 [2]. We have [1]

dt
— =t >0
dS ) S )
t=1, s =0,
and [1]
dx
—-— = >0
dS x? S 9
T =T, s =0,

By solving the equations we obtain [2]

t=¢e’ r = Te°.
)

We note that
du  Oudt Oudx
ds  Otds  Ozds

Therefore we have

du
ds

U = Ssin T, s =0.

= tu; + Tu, = —2u.
+ 2u =0, s> 0,

We obtain [2]
u=e **sinT.
Since

x
s =Int, T=—,
t

finally we obtain [2]

1
u(z,t) = ) sin (%) :



