
MST 332/632

Homework #4

Due Date: February 12. 2019

Problems for everyone

1. pg. 72. #3.1.2, ft3.1.1-3.1.6.

2. Consider the Ibliowing initial boundary value problPm on the domain to, it]:

= u. + 2,,

u(t,O) =‘ u(t, n)

lu(0,x) = 0

By separating variables, show that this initial boundary value problem has an infinite number
of solutions.

3. Let I, k > 0. Find all separable eigensolutions of the Schrbdinger equation o, = ito51 oil the
i nteuva I [0, Il subject to following boundary condit io us:

o1(t, 0) 0 and o(t, /) = 0.

4. ‘the overdamped dynamics of an elastic beam omu t lie interval [0, 1]. i.e. a thin plank of wood
of length /. can he modeled by the following initial boundary value problem:

Ut
= ‘iris

o(0..c) = f(a)
t,(i.0) = o(t. 1) = 0

o15(t. 0) = u(t. /) 0

(a) Find all separable eigensolutions to this equat iou’.

(b) W liar does the initial condition model?

(cJ \\‘ hat (10 the boundary conditions model?

5. pg. 76. #3.2. t-3.2.1.

6. Let f be a period ic ftmct ion of period p.

(a) Pi ove t hat for a ‘iv a C

= /f(x)dx.

Hint: Write f÷P f(x) da: as the sum of two integrals (a top. and p to a + p) and make
an appropriate change of variables.



(b) Prove that for any a € a:

± a) dx
= / f(.r) dr

(c ) Interpret these identities graJhLcalIv

2 Graduate Problems

1. #3.1.7

2. Let I > 0. Consider the wa”e equation on t lie domain [0, I] with so CaI led 11 obill boundary
conditions:

Ott = 0rr

o(ti ..r ) = f(r)
o,(0, ,r) gC)

o(/. 0) = tt(t, 0)

Or(t. I) = u(I, I)

13v coast itict ng an appropr:ate P]W1gv prove that solutions to t]iis initial boundary value
p rob] eni ore n n i rj ne

Hint: Ihe energy I defined in class wont work. but it might provi tIc h nit s on how to adri
additional terms that yield an energy that is conserved for all time.

3. #3.2.10

2
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b) CovJiUon; wt dac- cases

Cusc I tx>):
u(cñzO trAr-B.

C. stcQtn4-\y, Xfr2A5- i.jj3’x).

4 Uj(*,j’= zA..S5o5)etAc0

Cc4sc2 (X=)’

L,IX,DO,2t
Vç(x,1to= a=

Case 3 c\<c’Y
U(= cr4A=O

+ Uj*,x)r BYcos(JXx)&
Vx(&ir’. l3cos(4flr)ë

Twrecert thc ci tc 1wy

In (*)rz S ((z-iYrr x)

€i7cflvajves \\=. (2n-1)4.

%dc417 Cori4ficn3 vj(Ø=u<(ç-)=O W( ChaK cases.”

Cci,t I (x>ø):
L’XOA ept13x)#13ap(-SKX)

tJX(t1I=1,W5tnkLflTY) e%t=O

=‘ A=o
Qasc i

‘ bc)=ox4-i

c ctse.

(A A B
:* 13=0

o
e;en4onctons vc +hvsvcn
X()c’)=csCv\k) )),Oi. S
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