
MTH 352/632
Homework #8

Due Date: Marc-h 28. 202.5

1. For f, g ¤ L
‘

U], prove the Cauchv—Sch\varz xnequahty:

(f u lf]l lgU
Flint: Define the polynomial P(t) (f + iq. f + ig) for t C IR. Show- that P(t) U which
implies that t lie discrininant of P(t) is ziegat he or zero.

2. For f. g C L1 [a. b] pro’’e the triangle inequality

U! + gil lfll + llgW
Hint: Expand the quantity If + g2 and apply the Cancln—Scliw’arz inequality to the middle
term.

3. Cousic Icr tiLe function f(r) 2 on [—it, it].

(a) H mid the Fourier series

f () a9 + La,, cos(n.r) + b,, sin(n.r).

(hI Does this Fourier cries converge pointwise to

(c) Does the Fourier series converge in the mean square sense. i.e. L2 norm, to

(a) Use the Fourier series to show that

1. For L > 0, let I’ {f ¤ L2(a. b]) : f’(O) = f’(L) 0}.

(a) Prove that the operator Cf = is self adjoint on I’.

(j) Find the eigenvalues and corresponding eigenfniictiois of L on i

5. Let (‘ ‘) dcime the coimiplex inner prodi met defined h

(f,g) / f(x)q(i)d.v

and V {f : R C : f(x + 2u) fix) and (ff) < }. Show that the operator Cf
is self adjomnt oii V with respect to this inner product -
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6. Consider the following initial—boundary value problem on the (loilLairl [0. 2r]:

U cr,

n(0. t) = v(2r. t) = 0,
u(a. 0) = sin(x) — siii( x) + sin(Sx).

(a) Solve this I utial—boundar value problem.
(Ii) L5iIlg software sucb as i\latlab. idathematica etc sketch the solution for t = 0. t

= .25, t = .5. and t 1.
(c) For t = 1 why does the plot of u(.c. t) have tire same shape as sin(,c)’?

7. Solve t he following initial—boundary value problem on he the domain 0. 2]

Ut U.ix.

J0.t) = t’(2i. t) = 0.

u(x.0) = (x —

8. Consider the following initial—boundary value prohlM1 on the do:na:ii

tl

u(—r. t) = u(. t).

n(—ff. 1) Ur( fl
10

(a) What (10 the boundary conditions mood for this proijiclu?

(b) L’siig separation of variables. solve this initial—value prolilenr.
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