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4. Compute the Fourier transform of the even function
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1. Use D’Alembert’s method to solve the wave equation
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for the infinite vibrating string problem with initial position u(x,0) = e

and zero initial velocity. The solution has one “hump” at time zero. Is that
true of the solution for all time?
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2. Find the complex Fourier transform and the Fourier cosine transform of
—4z° —
e .
A
2 -
~Yx -15X%

F (o) = %’[a“""](ﬂwﬁﬁg e e M

= g X twsx Ay + 0O
s r’en{ Wl/Mt/{
I g
= = - QS g Qs sx Ax
i 0
, ] Lbf o -Usx | “ ~Yx _Tsx
F(S)sﬁ -ix e Jaiawaﬁ -Xe Ja Ax
9” \/V\../
— 0 -0
0{ s 7
A
L
= Y= L(Lsﬁj[ﬁ]}
|
= ——s F()
£s o L2
oDe Fi(s) + «é,-s FG) =0 U= &Sg ’ = @"s (wt Factor
ﬁ{ [- 51//0 S] =
-4
Flis)= Ce C=F(o)
~ 2 Uz X
Yr? A _u VL
F o) = *\é-?g e W:mj e [’*”{“] o 3
2
—o
Lol L
| s A



6. The Legendre polynomials

are orthogonal on [—1,1]. Let

%
G= == S that

1
An = / pi dx. W ! 2 4—
-1 &\ Qn x =

To expand a function f in terms of Legendre polynomials, f = Z?:o CnPns !
what must the coefficients ¢,, be? What is Bessel’s inequality in this context?

It can be shown that the linear span of the Legendre polynomials of degree

N or less is equal to the vector space of polynomials of degree N or less.
Explain why this implies that Bessel’s inequality must be an equality when

f is assumed to be continuous.
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5. Given that f(z) = / COS ST

—— ds, what is the Fourier transform of f(z)?
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Explain.

Hint: Even, odd functions. Inverse Fourier Transform.
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