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1tions of PDEs 10.5. Fourier Sine and Cosine Transforms 471

? 410.4.9. Solve
1 \ﬁf Fu Ou_, 3>0
022 ' By —o<z <00
gubject to
u(z,0) = f(z).

(Hinr: If necessary, see Sec. 10.6.3.)

‘m U is é ,
}. .4.10." Solve
\‘; Pu czc')au
A u(z,0) = f(z)
S(z,0) = 0.

(Hint: If necessary, see Sec. 10.6.1,)
10.4.11. Derive an expression for the Fourier transform of the product f(z)g(z).

10.5 Fourier Sine and Cosine Transforms:
The Heat Equation on Semi-Infinite Intervals

w'/3) dw (it is 10.5.1 Introduction

3 The Fourier series has been introduced to solve partial differential equations on
the finite interval —L < 2z < L with periodic boundary conditions. For problems
defined on the interval 0 < z < L, special cases of Fourier series, the sine and cosine
series, were analyzed in order to satisfy the appropriate boundary conditions.

On an infinite interval, —oo < z < 0, instead we use the Fourier transform. In
this section we show how to solve partial differential equations on a semi-infinite
interval, 0 < z < co. We will introduce special cases of the Fourier transform, known
as the sine and cosine transforms. The modifications of the Fourier transform will
be similar to the ideas we used for series on finite intervals.

»n of this preb-

10.5.2 Heat Equation on a Semi-Infinite Interval I

We will motivate the introduction of Fourier sine and cosine transforms by consid-
ering a simple physical problem If the temperature is fixed at 0° at & = 0, then



